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1. IACHHOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI

«XUMMUSA»
1.1. O6aacTh NpUMeHeHUs padoyeil MPOrpaMMbl

Pabouass mporpamma y4yeOHOW IUCUUIUIMHBI SBISETCS YacTbl0 MPUMEPHON MPOTrpaMMBbl
noAroToBku crenuanuctoB cpennero 3eeHa ([IIICC3) B coorBercTBUU ¢ @I'OC MO CrenuanbHOCTIM
CIIO 35.02.05 Arponomus, 36.02.01 Berepunapus, 35.02.15 Kunomnorusi.

JIJist OCBOCHMS AUCIUILTUHBI « XUMHUS» 00yJarorecs UCIOIb3YIOT 3HaHUS, YMEHHUSI, HABBIKH,
MOJIy4YEHHBIE B X0J1¢ U3ydeHus npeameroB «Matematukay, «dusnkay, «buonorus».

OcBocHHE TAaHHOW TUCIHHIUIMHBI HEOOXOIMMO OOYYaromiemycsi AJis YCIEIIHOTO H3y4YeHUS
npodeccuoHaNbHBIX JUCHMILIUH U MOIYJIEH.

1.2. MecTo y4eOHOH MUCUMILVIMHBI B CTPYKType OCHOBHOIl mnpodeccHoHAJIbHOI
o0pa3oBaTeIbHOM NPOTrPaAMMBbI:

JucuumuinHa siBiisieTcst NpouiIbHON TUCIUIUTMHON 00111e00pa30BaTeIbHOTO HUKJIA.

1.3.lenmn m 3amaum y4eOHOW JUCHUIUIMHBI — TpeOOBaHMS K pe3yabTaram
0CBOEHHS Y4eOHOH TMCHUIINHBI:

Lenn yueOHOM MUCIIUIUIAHEIL:

- ¢opmupoBaHHE y OOYYaIOIIUXCS YMEHHS OLEHHMBATH 3HAYMMOCTb XHMHYECKOTO
3HAHUA JUIS KQXKIOTO YEI0BEKa,

- popMHpoOBaHUE y 00YYAIOLINXCS LEIOCTHOTO MPEICTABICHUS O MUPE U POIIH XUMUHU

B CO3/IaHUM COBPEMEHHOW €eCTECTBEHHO-HAYYHOW KapTHHbI MHpA; YMEHHUS OOBSCHSTH

OOBEKTHI M TMPOLECCHl OKPYXKAIOMIEH JeWCTBUTEIHHOCTU: MPHPOIHON, COIUAIBHOM,

KYJIbTYPHON, TEXHUYECKOU CPEJIbl, UCIOB3YS AJI TOT0 XMMHUYECKHUE 3HAHUS,

- pa3BuTHE y OOydYalomUXcs yMEHUHl pa3iauyarh (PakTbl U OIIGHKH, CPAaBHUBAThH

OLICHOYHBIC BBIBOJbI, BUJETh HX CBA3b C KPUTEPUSIMHU OICHOK U CBSI3b KPUTEPHEB C

OIIpENICICHHOW CUCTEMOM IIeHHOCTeH, (OpMyIHpoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO

MO3UIHIO;

- mpuoOpeTeHre 00yJaloUMMHCS OIbITa Pa3HOOOPA3HOM IEATENIbHOCTH, TIO3HAHUS U

CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOLIUX YHHMBEpPCAIbHOE 3HAYEHHE ISl Pa3IU4HbIX

BUJIOB JICATENBHOCTH (HABBIKOB PELICHHS MPOOJIeM, IPUHATHUS PEIICHUH, TOUCKa, aHalIu3a U

o0paboTku  uHPOpManuu, KOMMYHUKAaTUBHBIX  HAaBBIKOB,  HAaBBIKOB  H3MEpEHUH,

COTPYAHUYECTBA, 0€30MaCHOr0 0OpAIEHNS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HU).

OcBoenue coaepxkaHusl Y4eOHOM AUCHMILTUHBI «XUMHS», 00€CredrBaeT IOCTHKEHUE
00y4aroIUMHUCS CIETYIOIUX Pe3yabTaTOB:

* IUYHOCHHDBIX:

— YyBCTBO TOPJOCTH U YBaKEHHUS K MCTOPHUH M JOCTHKCHHMSIM OTCUECTBEHHOM XMMHYECKOM
HayKH; XMMHYECKH TPaMOTHOE MOBeIeHHE B MPOGECCHOHAIbHOW NEATENbHOCTH U B OBITY INpuU
O0palIeHnu C XUMUYECKHMMHU BEIIECTBAMH, MaTepralaMH U IIPOIeCCaMH;

— TOTOBHOCTh K MPOJOJDKEHUIO OOpa30BaHWs U TOBBIIIEHUS KBaTU(PHUKAUU B M30paHHOMN
npoeCCUOHATBHON /EATEIIbHOCTH M OOBEKTUBHOE OCO3HAHME POJIM XMMHUYECKHUX KOMIIETCHLUH B
3TOM;

— YMEHHME HCIIONb30BaTh JOCTHKCHHMS COBPEMEHHOW XMMHMUYECKOW HAyKH M XUMHUYECKHUX
TEXHOJIOTUN ISl TOBBILIEHUS COOCTBEHHOT'O MHTEUIEKTYalIbHOTO pa3BUTHS B BbIOpaHHOMU
npodeccnoHaNbHOM eSTeNbHOCTH;

* Memanpeomemuuix:

— HCIOJIb30BaHUE PA3IUYHBIX BHJOB I[O3HABATENIBHON JEATEIBHOCTM M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepauuid (IOCTaHOBKH 3aJauu, (OpMYyIUPOBAaHUS TUIIOTE3, aHAIM3a U CUHTE3a,



CpaBHCHUA, 0606H_IGHI/I$I, CUCTCMATHU3allUN, BBIABJICHUSA NPHUYNHHO-CJICICTBCHHBIX CBHBCﬁ, IIOHUCKa
aHaJIoroB, GOpMyJIMPOBAHMSI BBIBOAOB) AJIsl PEILICHUS [TOCTABIEHHOM 3a/1a4l, IPUMEHEHHE OCHOBHBIX
METOOB IO3HaHMs (HAOMIOACHUS, HAYYHOTO SKCIEPUMEHTA) JIJs M3YyUEHHs Pa3IHYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb CTalKUBAThCS B
npodeccuoHaIbHOU cdepe;

— UCIOJB30BAaHUE PA3JIMUYHBIX HCTOYHUKOB IS TMOJY4YEHHs XUMHUYECKON HHpopmaiuu,
YMEHHUE OLICHUTDH €€ JIOCTOBEPHOCTH JJISl IOCTHKEHUS XOPOIIUX PE3yabTaToOB B MPO(ecCHOHATBHOM
chepe;

* nPeOMEmHbIX:

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUA O MECTE XMMHUU B COBPEMEHHOW HAayYHOW KapTHHE
MHUpa; TIOHUMaHHUE POJIM XUMHH B (POPMHUPOBAHUU KPYrozopa M (HYHKIHMOHAIBHOW TI'PaMOTHOCTH
YesioBeKa JJIs PelIeHUs] MPaKTHUECKUX 3ajay;

— BJIIAACHUC OCHOBOIIOJIAraromuMu XUMHUYCCKUMHU TIIOHATHAMHU, TCOPUAMHU, 3dKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJIaACHUC OCHOBHBIMU MCTOJaMH HAYYHOI'0 IIO3HAHUSA, HCIOJIB3YCMBIMH B XHUMHU:
HaOII0JICHUEM, OIMHMCAaHUEM, H3MEpPEHHEM, HKCIIEPUMEHTOM; yMEHHE 0OpabaThiBaTh, OOBSCHATH
PE3YyIbTaThl MPOBCACHHLIX OIBITOB W ACHATh BBIBOJAbI; TOTOBHOCTb U CHOCO6HOCTB MNPUMCHATH
METO/Ibl TIO3HAHUS IPU PELICHUU MPAKTUYECKUX 3a/1a4;

- Cq)OpMI/IpOBaHHOCTb YMCHUSA NaBaTb KOJUYCCTBCHHBIC OLICHKU W NPOU3BOJUTHL PACUCTHI 110
XUMHUYECKUM (HOpMYyIIaM U ypaBHEHUSIM;

— BJIAACHUC ITPpaBUJIaMU TCXHUKHU 6630HaCHOCTI/I IIpU UCIIOJIb30BAHUU XUMUUYCCKHUX BCIHICCTB;

— c(hOpPMHPOBAHHOCTh COOCTBEHHOM IMO3UIIMK IO OTHOIICHUIO K XUMUYECKON HMH(OpMaIuu,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

1.4. Konn4ecTBO 4acoB Ha 0CBOCHHME IPOrPAMMBI Y4eOHOM IHCIUIIUHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku obydaromierocst 284 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHO Harpy3ku ooy4atomerocs 190 yacos;
CaMOCTOSITEIbHON paboThI 00y4Jaromerocs: 82 4acos;
KOHCYJIbTalMi 12 yacos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Buna yuyeOHo# padoThI Oovem uacos
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 284
Ob6s13aTebHAs ayIMTOPHAs yueOHass Harpy3Ka (Bcero) 190

B TOM YHCIJIC:

nabopaTopHble paboThI

MPAKTUYECKUE 3aHATUSA 90

KOHTPOJIbHBIC PAOOTHI

KypcoBas paboTa (poekr) (eciu npedycmompeno)

CamocrosiTeJibHas paboTa odyuyarierocs (Bcero) 82
B TOM YHCIIE:

caMoCTOsITeNTbHAs Pad0Ta HaJl HHIWBUyaTbHBIM IIPOCKTOM: 12
OrnpezeneHne ey NCCIeI0BaTebCKOM padOThl U yTeH €€ JOCTHKCHHS 1
CocraBieHue iaHa UCCIIe0BaTEIbCKOM paboTh 1
[TonGopka mMpuMEpPOB IMIUPUIESCKUX METOIOB UCCIICTOBAHUS 2
[Toxbop nuTepaTypsl O TEME UCCIEAOBAHUS 3
BrinonHeHne s3KkCnepuMeHTAIbHON YacTh 3
CocraBreHre MPOEKTa MPE3CHTANH JIJIS1 YO TUIHOM 3aIUThI 2
1.Jlomammasis paboTa (yrpaxHEHUs, PEIICHUE 3a1a4) 18
2.Pabora ¢ yueOHUKOM, KOHCIIEKTHUPOBaHHUE 9
3.Pabora ¢ MmeTomuueckuMu ocoOusMu, ohopmIiIeHHE Ja00OPaTOPHBIX padoT 13
4.TToaroroBka cooOIEeHUI 6
5.Co3nanue MyJIbTUMEIUIMHBIX MPE3CHTALIUI 11
6.CocraBieHne ypaBHEHUN 6
7.CocTaBiieHHE KpOCCBOpIa 3
8.CocTtaBieHue 3JEeKTPOHHBIX, JICKTPOHHO-TpadhuIeckux Gopmy 4
Koncynomayuu 12

Hmozosas ammecmayus 6 hopme ouppepenyuposannozo 3auema 8o 2 cemecmpe

B pabGore mno gucuumiumHe «XHUMHS» TNPEeIyCMOTpEeHa HWHAMBUAyalbHas paboTa cC
00yJarIMMHUCS HHBAIUAAMHA U O0YJarOIIUMHUCS C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.
[Ton wHIMBUAYaTbHON paboTON moOApa3symeBaeTcs JBe (OpPMBI  B3aUMOJICHCTBUS C
mpernojaBaTeNieM: HHAWBUIyalbHas ydeOHas pabora (KOHCYNbTAllUU), T.€. JOMOJHUTEIHHOE
pa3bsicHeHHe y4eOHOro Marepuaja U yriayOJeHHOe U3Yy4YeHHe Marephajla ¢ TeMHu
00ydJarmuMucs, KOTOpPbIE B OTOM 3aMHTEPECOBAHBI, W WHIUBUAYAIbHAs BOCIUTATEIbHAS
pabora.

@DopMBI CaMOCTOSITENILHON pabOThl TaK)KE YCTAHABIMBAIOTCS C yYETOM HWHIMBUAYAIbHBIX
MCUXO0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare Wi Ha KOMITbIOTepe, B opMme
TECTUPOBAHUS, DJEKTPOHHBIX TpPEHaXepoB M T.M.). [lpm HeoOXomuMocTH 00y4aroIuMCs
MPEIOCTABIISAETCS JOMOJHUTENbHOE BpeMs JUIsl KOHCYJIbTAlUMW U BBINOJHEHUS 3alaHuil. ITo
MOTYT OBITb:

— paboTa ¢ KHUTO#l U ApYTMMH UCTOYHUKAMU WH(OPMaLNH, TUIaH-KOHCTIEKTHI;

— pedepaTtuBHbIE (BOCIPOU3BOMAIINE), PEKOHCTPYKTUBHO-BApUATHUBHBIE, IBPUCTUYECKUE,

TBOPYECKHE CAMOCTOSITENIbHBIE paOOTHI;
— TPOEKTHBIE paboTHI;
— JIUCTaHIIMOHHBIC TeXHOJOTHH (paboTa B cucteme Moodle).



2.2. TemaTnuyeckuii IVIaH M coAepKaHUe y4eOHOH TUCHUIINHBI <« XHUMHUD»

HaunmenoBanue Coaepxanue y4eOHOro MarepuaJa, 001 | Ypo
pa3aesnoB U TeM JabopaTopHbie padoThl M MPAKTHYECKHUE €M | BeH
3aHATHSA, CAMOCTOSAITe/IbHasi padoTa yaco | b
00yYarIuXCcs B 0CB
OCH
usi
1 2 3 4
Paznen 1. OO01Iasi 1 HEOPTAaHMYECKasi XMMHS 143
Tema 1.1. Conep:xxanue y4eOHOro MmaTepuaJja 4
OcHoBHBIE T
eKIUA 2 2
e p—— 1.OcHOBHBIE MTOHATHS XUMUU 0
3AKOHBI XUMHH 2.OCHOBHBIE 3aKOHBI XUMHUH Jlexuus 2 2
IIpakTnyeckue 3aHATHS 4
1. PacueTsl mo xumuyeckum GopMyiam u HPE;I;;I;‘;E%KOG 2 2,3
ypaBHeHUsAM. Pacuer MOJISIpHON U MOJIEKYJIIPHOMI
Mmacchl. KonmuecTBo BenjecTra
2. PacueTsl o XUMHUYECKHM (hopMyIam U HPi‘;Tqu%Koe 2 2,3
o . HSTU
ypaBHEHUSM. PacdyeT MOJISIpHOM U MOJIEKYIISIpHOI
macchl. KonnuecTBo BenecTna
CamocrosiTesibHasi padoTa 00y4arommxcst 3
CooOmienne mo teme: «lloHATHE O XHMHUYECKOMH
TEXHOJIOTHH, OMOTEXHOJOTUU 1 HAHOTEXHOJIOTUMY.
Hayunvle memoowl noznanus mupa.
Tewma 1.2. . | Conep:xanue yueOHOro MaTepuajia 6
IHepuoguvecknia Y% 7 7
3aKOH M 1. CtpoeHue aToma POK
Ilepuoamyeckast 2. INepuoanyaeckwuii 3aKkoH u [leproaudeckas NurepakrusH 2 2
cucremMa Bl YPOK
XHMHYECKHX cucreMa xumudeckux ieMeHToB [I.1.Menneneesa
?\-/}eMeHTOB AMN. | [IpakTuyeckue 3aHATUS 2
CHIEICCBA H [Mpaktuueckoe | 2 3
CTpOEHHeE aTOMa 1.CocraBnieHue IEKTPOHHBIX U 3JIEKTPOHHO- p AT
rpaduueckux GopMys aTOMOB XUMUYECKUX
JJIEMEHTOB
CamocTosiTesibHasi padoTa 00y4arommxcsi 3
IToxroroska COOOIIIeHNSA 10 TEME: 3
«PagnoakTUBHOCTD. WUcnonb3oBanue
pPaZMOaKTUBHBIX M30TOMOB B TEXHUYECKUX LENSX.
PentreHoBckoe M31y4eHUE U €ro UCIOJIb30BAHUE B
TEXHHUKE ¥ METUIIHEY.
Tema 1.3. Coaepixanue yueOHOro MaTepuajia 6
Crpoenue 1. MoHHas, KOBaJICHTHAS XUMHYCCKAs CBA3b. Ypoxk 2 Y
BelecTsa 2. MeTajnyeckas U BOJOPOJHAS CBSI3H. Ypok 2 2
ArperaTHble COCTOSIHHSI BEILIECTB
3. UYuctele BemectBa U cMmecH. JlucnepcHble NHrepakTiBH 2 2,3
Bl YPOK
CUCTEMBI.
IIpakTHYecKkHe 3aHATHA 2
1. Pemenwe 3amauy u yHOpaXHEHUH IO TeMe HPE;I;;I;‘;E%KOG 2 2,3
«CTpoeHUe BEIIECTBA»
CamocTosiTesibHasi padoTa 00y4arommxcst 9
5

CocraBnenue kpoccBopza o teme: «KonaeHcamnusi.
TekyuecTb. Bo3sronka. Kpucrannmzamus.
CybOnumanuss  u  gecyOnuManus.  AHOMAaJHH
(bU3HUYECKUX CBOMCTB BOABL. JKUIKHME KPUCTAILIBD).




CocraBineHre TEPMUHOJIOIMYECKOTO CJIOBaps IO
TeMe: «MuHepanbl U TOpHBIE MOPOABI Kak
MPUPOAHBIE CMECU. DOMYJIbCHUU U CYCIIEH3UH. 30JI1
u reau. Koarymsmus. Cunepesucy.

Tema L.4. | Conep:xanne yue6Horo marepuasa 4
PaCTBOPBI. VDoK ) 10
Jrexrpoantidec | 1-PacTBopsl. PacTBopenue. p ,
Kasi quccouuanms | 2.OJIEKTPOIUTUYECKAs JUCCOLUALU. Ypok 2 1,2
IIpakTuyeckue 3aHsATUS 6
1.PeuleHne pacueTHBIX 3a4ad M YHOpaXHeHmii mo | 1IpaKrmueckoe | 2 2,3
3aHATHE
Teme «PacTBopbI»
2.JIaGoparopnas pabota Nel. [Ipurotoienue JlabopaTopHo- 2 2,3
PaKTUYECKOe
pPacTBOPOB Pa3IMYHbIX BUOB KOHIIEHTPAIUH 3aHsTHE
3.JIaboparopHas pabota Ne2. ['unponus coneit JlabopaTopHo- 2 2,3
NPaKTUYECKOe
3aHATHE
CamocrosiTesibHast padoTa 00y4aroIuXcs 4
[TonroroBka cooOIIeHU IO TeMe: «3arps3HeHue 4
rusipocdepsl U e€ OXpaHay.
;1;;1‘::}1 }lféKHe Conep:kanue y4eGHOro MaTepuasia 8
1. Knaccudukarus XAMUYECKHAX peaKIui. HWurepakruen 2 2
peaxkuun - BII YPOK
CKOpPOCTh XUMUYECKUX PEAKIUH.
2.06paTtuMocCThb XUMHUYECKHUX peaKIuid. Ypok 2 P
XHUMHUYECKOE PABHOBECHE
3.OKHUCIUTENHHO-BOCCTAHOBUTEIBLHBIE PEAKITUU Ypok 4 2
IIpakTnyeckue 3aHsATHS 6
l.Pemenne 3agay W ynpaxHEHHMM 1O Teme HPi‘;Tqu%Koe 2 2,3
. HSTU
«CKOpOCTh XMMHUYECKHUX peakiuid. XUMHUYECKOe
pPaBHOBECHE»
2.Jlaboparopnas paborta Ne3. Ckopocrtp | J1abopaTopHO- 2 2,3
5 X IIPAKTUYECKOE
XUMHUYECKHX peakuuil. XuMHUYeCKOoe paBHOBECHE 3AHSTHE
3. CocraBieHue ypaBHEHUH  OKHCIMTEIbHO- HPE;I;TH‘{G%KOG 2 2,3
. HSTU
BOCCTAHOBUTEJIbHBIX PEAKIIHiI.
CamocrosiTesbHast padoTa 00y4arOIuXcs 10
IToxroroska COOOILEHUH: «[Toustue 00 3
AIIEKTPOJIN3E. DIEKTPOJIU3 PACIIaBOB. DJIEKTPOIHU3
pacTBOpPOB. DNEeKTPOIUTHYECKOE  TOJyuyeHUe
ATIOMUHUSL. [IpakTruyeckoe IIPUMEHEHNE
anekTposinia. ['anpBanomacTuka. ['ansBaHocTerus.
PaduaMpOBaHNe IBETHBIX METAIIJIOBY.
CocraBnenue kpoccBopaa 1o Tteme: «Karamnus. 4
l'omorenHble ¥ TeTEpOreHHBIE KaTaIU3aTOPHI.
ITpomotopsl. Katanutnueckue snbl. MTHTHOUTOPHD).
CocraBnenue TE€XHOJIOTM4YECKON [ETIOYKH 3
«IIpon3BoACTBO aMMHuaka: ChIpbe, ammaparypa,
HAyYHBIC TPUHIIAITBD.
Tema 1.6. Copep:xxanue y4e0HOro MmarepuaJja 8
Knacendukamus | 1.buHapHbie coenunenns. OKCH/IBI U MX CBOUCTBA. Ypok 2 1,2
Heoprannyuecknx | 2.KHCIOTEI U MX CBONCTBA. Ypok 2 1,2
coequnenuii m ux | 3-OCHOBaHMS M UX CBOMCTBA. Ypox 2 1,2
CBOMCTBA 4.CoJiM ¥ UX CBOMCTBA. Ypoxk 2 1,2
IIpakTnyeckue 3aHATHS 10
JlaGoparopHas paborta Ne4. CBoiicTBa KUCIIOT. JlabopaTopHo- 2 2,3




IPaKTHYECKOE

3aHATHE
JlaGopaTtopnast pabota Ne5. CBoiicTBa OCHOBaHUM Jlaboparopro- 2 2,3
MPAKTHIECKOE
3aHATHE
JlaGopatopHnast paborta Ne6. CBoiicTBa CONEH. JlabopaTopHo- 2 2,3
MPAKTHIECKOE
3aHATHE
JIaGopatopras paGota Ne7. OcymecTsieHue | 11a00paTOpHO- 2 2,3
. . MPAKTHIECKOE
TeHETUYECKOH 1IeTH MPeBpaleHHH. 3AHATHE
Pacuetsl o ypaBHeHHsIM peakiuil/ Pewenue 3aoau HPi‘;Tqu%Koe 2 2,3
HSTU
PA3HbLIX  MUNo8,  KOMOUHUPOBAHHLIX  3a0ad,
ONIUMRUAOHBIX 3A0AHUII.
CamocTosiTesibHasi padoTa 00y4arommxcst 10
[MoarotoBka coobmenus 1o Tteme: «lIpaBuna 4
paz0aBieHUsT CEpHOW KHUCIOTHL. Mcmonap3oBaHue
CEPHOU KUCJIOTHI B TPOMBIIIIJICHHOCTHY.
CocraBneHne  TEPMHUHOJOTUYECKOTO  CJIOBaps: 0
«Enxkue  menouyn, WX ~ HCIOJB30BAHHE B
MPOMBIIITICHHOCTH.
Tema 1.7. Conep:kanue y4eGHOro MaTepuasia 16
MeTtanibl u VoK Y 7
HeMeTaJLIbI Mertamisl. [Tonoxenue B IIC. XapaktepHble p
(bu3nYecKue CBOMCTBA
OO01mye XMMHYECKHEe CBOMICTBA METAJIIOB Ypok 2 2
[Monyuenue Metauios. [Ipor3BOACTBO YyTryHa Wnrepaktusn 2 2
Bl YpOK
cTanu
Metambl TnaBHBIX noarpyni [lepuoanyueckoit Ypok 2 2
CUCTEMBI
Metamtel mo6ouHbIx oarpymi [lepuoanueckoit Ypok 2 2
CUCTEMBI
CILIaBHI NurepaktusH 2 2
I YPOK
Hewmerannsl. [Tonoxenue B I1C. XapakrepHble Ypox 2 1
(bu3nYecKue CBOMCTBA
XUMHYECKHE CBOMCTBA HEMETAJUIOB Ypok 2 2
IIpakTHYecKkHe 3aHATHA 12
1.Pemenre 3a1a4 v ynpa>xHEHH 110 TEME Hpaxruyeckoe 2 2,3
3aHATHE
«MeTramib)
2.JIaboparopnas padota No§ «Xumudeckue Jlaboparopuo- 2 2,3
o MPAKTHUECKOe
CBOICTBa METAJIOB)» SAHSTHE
3.Pemenue 3a1a4 u ynpaxxHeHU 10 TeMe Ipakruyeckoe | 2 2,3
3aHATHE
«Hemeraiutb»
4. JIaboparopnas padota Ne9 «KauecTBeHHOE Jlaboparopro- 2 2,3
MPAKTHIECKOE
orpesieNieHue KAaTHOHOB U aHHOHOB B PaCTBOPAX)» SAHSITHE
5.I'enernyeckas CBA3b Ipakruyeckoe | 2 2,3
3aHSITHE
6.OCHOBHbBIE XUMUYECKHE ITPOU3BOJICTBA [TpakTryeckoe 2 2,3
3aHATHE
CamocTosiTesibHast padoTa 00y4arommxcst 8
4

[MoarotoBka coobmenuit mo Tteme: «Koppo3us
METaJUIOB: XMMHYECKass M JIJIEKTPOXUMHUYECKAs.
3aBUCUMOCTh CKOPOCTH KOPpPO3UU OT YCIOBUU
oKpykaromiei cpenbl. Knaccudukanus koppo3uu
METAJJIOB MO Pa3IUYHBIM Tpu3HakaM. CrocoObl
3aIATHl METAJIOB OT KOPPO3UW.




ITonrotoBka TECTOBBIX 3aJaHUd 1O  TEME:
«ITonyuenue HEMETAIJIOB b pakImoHHON
MEPErOHKOM JKUJAKOTO BO3AyXa W 3JIEKTPOJIU30M
PacTBOPOB UJIM PACIIABOB 3JIEKTPOIUTOB.

CunukatHass TPOMBIIUIEHHOCTh. [Ipon3BoacTBO
CEpPHOM KUCIOTBDY.
E)%Dgzﬁll}lfﬁne Conep:xanue y4eGHOro MaTepuasia Ypok 2 1 32:
IHARMi O06o001IeHre 3HaHM O 00IIEH U HEeOpraHHIECKOH
XUMUHI
Hrorosas HToroselii Tect
arrecTanus
Paznen 2 Opranuyeckasi XMHMHUsI 133
Tema 2.1 Conep:xanue yue0HOT0 MaTepuaJia 6
OcHoBHBIE
MOHATHSA . 1. Ilpenmer opranuueckoi xumuu. Teopus | UHTepaktuBHa | 2 2
OPraHu"ECKOM CTPOEHHSI  OpPraHMYecKMX coeliuHeHMd A.M. S JICKITUS
XHMHHU H Teopus
CTPOeHUs byrnepoza.
OpPraHu4ecKux VDoK ) 2
CcOeHHEHHi 2. Knaccuduxanus 1 HOMEHKJIaTypa OpraHU4ecKuX p
BEIIECTB.
3. Bugsl u3omepun opraHUYECKUX BEIIECTB. THITBI Ypok 2 2
XUMUYECKUX PEAKIUK B OPraHUYECKOW XUMUHU
IIpakTnyeckue 3aHsATHS 6
1. M3roroBneHue Moeneil MOJIEKYJT OpraHUuYECKUX Hpa;;gll‘;gzme 2 2
BemecTB. COCTaBlICHHE HA3BaHWHA OPTaHHMYECKUX
BelllecTB Mo TmpaBwiam HomeHkiaarypel [UPAC.
CocraBnenue ¢popMyI1 BELIECTB IO HA3BaHUIO.
2. Pemenme 3amau Ha  BEIBOA  (popmyi | 1IPAKTHUECKOE 4 3
3aHSITHE
OpraHUYECKUX BEIIECTB
Tema 2.2. Conep:xanue y4e0HOro MaTepuasia 14
YraeBogopoasbl u
HX NPHPOIHbIE 1. AnxaHsl. YpoK 2 2
HCTOYHUKH ) AJIKCHDL Ypoxk 2 2
3. JIueHsl 1 Kay4dyKu. Ypox 2 2
4. AJTKUHBI. Ypox 2 2
5. ApeHsl. Ypok 2 2
6. lluknoankansl. ['eHeTHYECKasT CBSA3b Ypox 2 2
YIJI€BOJIOPOIOB.
7. IlpupoiHbIE HCTOUHUKH YTIIEBOIOPOIOB. utepakTnpH 2 3
Il POK
IIpakTnyeckue 3aHATHS 14
l.Pemenue 3aga4y W yNpaXHEHUW 1O TEMe HPaSI;Tqu%KOG 2 2,3
HATU
«AJIKaHBI»
2.JIaGopatoprass pabGora Nel0. O6napyxenue | J1a00paTopHo- 2 2,3
Jlepoja, BOZOPOA M XJIOpA B OPraHMUECKHX | ' PokIHTCCKOC
yriepona,  BOIOPOA P p 3aHATHE
BenlecTBax. [lomyueHue u cBOMCTBa aJIKAHOB
3.Pemienne 3amady W YOpPaXHEHUH 1O TEMeE HPaSI;Tqu%KOG 2 2,3
HATU
«AJIKEHBI»
4 Pemienne 3amady M yOPaXHEHUM 1O Teme HPaSI;Tqu%KOG 2 2,3
HATU
«AJIKUHBI
5.J1aGoparopuas paGora Nell. Ilomyuenme wu | JlabopaTopHo- 2 2,3
o MPAKTHIECKOE
CBOICTBa HEMpeneIbHbIX YIIIEBOAOPOIOB SAHSTHE
6.Pelrtenne 3a1au ¥ ympakKHEHHIA 110 TeMe «ApeHbl» | 1IpaKkTHYeCcKoe 2 2,3
3aHITHE
7.3ammTa TpoekTOB. Pabota ¢ KOJIEKIUSAMU NurepaktuBHO 2 3

&




oOpasnoB  HepTH, Yyras ©W TPOIYKTOB  HX HP%I;TH‘IeCeKOG
HATU
nepepadoTKH.
CamocTosiTesibHasi padoTa 00y4arommxcst 18
1.ITogroroBka coo0IIeHu o TEME: 5
«Kmaccudukammss ¥u  Ha3HaUYGHHE  KAay4yKOB.
Knaccudukanus u Ha3HaYeHUE pE3uH.
Bynkanuzanus kaydykay.
2.CocraBiieHUE TEPMHUHOJIOTHYECKOTO CIIOBAps IO 6
teme: «[lonstue 06 skcrpakiuu. BoccTaHnoBnenue
HUTPOOEH3071a B AHWJIMH. | OMOJIOTMYECKUH psf
apeHoB. Tonyon. HurpoBanue Tosnyona. Tpotumy.
3.CocTaBieHre TECTOBBIX 3aJaHUA IO TEME: 7
OCHOBHBIE HaIpaBJICHUS MPOMBIIUIEHHOMN
nepepaboTKy MPUPOTHOTO raza.
[TonyTHBIN HEeDTSIHOM ra3, ero nepepadboTka.
[Iponeccbl mpombIlUIeHHON TmepepaboTku HedTu:
KpeKuHT, pudopMuHT. OKTAaHOBOE YHCIIO OEH3MHOB.
Kokcoxummuaeckoe IIPOM3BOJICTBO " ero
IPOIYKIIHSL.
ﬁema 2.3. Conepkanne yueGHOr0 MaTepHaIa 16
WeSOPORCOACPH ™1 Crimprat MuTepaktuBaa | 2 2
gfl)urlg(:mqemne UL
COeIHHEeHHUs 2.MHOTr0aTOMHBIE CIIAPTBHI. Yok 2 2
3.®DeHonbl Ypok 2 2
4. Anpaeruanbl 1 KETOHEI Ypok 2 2
5.KapOoHOBBIE KHUCTOTHI Ypok 2 2
6.CioxHBIE D(DUPBI U KUPBI WurepakTupn 2 2
Bl YPOK
7.YrneBonbl. MoHOCaxapu sl Ypox 2 2
8.ITonucaxapu bl Ypok 2 2
IIpakTH4eckue 3aHATHA 16
1.Cemunap «CnupTb» IIpaktnyeckoe | 2 2,3
3aHITHE
2.Jlabopatopuass paGora Nel2. Xummueckue | J1adoparopHo- 2 123
o MPAKTHYECKOE
CBOICTBA CITUPTOB. SAHSTHE
3.Pemienne 3amady W yOpaKHEHHH 10 TeMe Hpa;;gll‘;gzme 2 2,3
«AJBIETUIBI U KETOHBDY
4. JlaboparopHass pabora Nel3. Amnpmeruasl JlaboparopHo- 2 2,3
MPAKTHIECKOE
KETOHBI. 3aHATHE
S5.Pemienne 3amady W yOpaKHEHHH 10 TeMe HPE;I;TH%%KOG 2 2,3
HSTU
«KapOoHOBBIE KHCIIOTHI U UX MTPOU3BOTHBIC)
6.Jlabopatopnass ~ pabora  Nel4. CaoiicTsa | J1abopaTopHo- 2 123
5 MPAKTHIECKOE
KapOOHOBBIX KHUCIIOT SAHSITHE
7.Pemienne 3amady W yOpaKHEHUH 1O TeMe IIpakTnueckoe 2 2,3
3aHSITHE
«YTIIEBOILI
8.Jlaboparopnass pabora Nel5. Xumwuueckue 2 123
o JlaGopatopHo-
CBOWCTBA  TJIIOKO3BI,  Caxapo3bl,  KpaxMala. | pakTudeckoe
KauecTBeHHBIC peakiuy. 3aHATHE
CamocTosiTesibHasi padoTa 00y4arommxcst 13
5

1.IToaroroBka coobmennii: «MeTHIOBBIN CIUPT U
€T0 HCIOJIb30BaHKUE B KAYECTBE XUMHUYECKOTO
CBIpbsl. TOKCHYHOCTh METAHOJIA U TMPaBUJIA TEXHUKHU
0€30MacHOCTH NPU padboTe ¢ HUM. DTUIICHTJIMKOJIb




U ero npuMeHeHue. TOKCUYHOCTh ATUIICHTIIUKOS U
MpaBHJia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢
HUM
2.IToaroToBKa COOOICHHMIA 110 TEME: 4
«MHoroo6pazue kKapOOHOBBIX KHUCIIOT».
3.CocTraBiieHHE KOHCIIEKTA MO TEME: 4
«[lnenkooOpa3zyromue Maciaa. 3aMeHa KUPOB B
TEXHHUKE HETHIIEBLIM ChIpbeM. CHHTETUYECKHE
MOIOIIHNE CPENICTBAN.
Tema 2.4. Copep:xanue yue0HOTr0 MaTepuaJia 8
A3oTcoaepxkamme
OpraHuvecKue 1.AMUHBI Ypok 2 2
ffﬁﬂ,‘};}ﬁg'ﬁl’f ) 2. AMHUHOKHCIIOTHI HH;%P;E;EBH 2 2
3. Benku NurepaktusH 2 2
Bl YPOK
4.HyknenHoBsle Kuca0Thl. [lonnmepsl Ypok 2 1
IIpakTnyeckue 3aHsATHS 12
1.Pemenue 3a1au 1 ynpaxHeHUi 110 TeMe IpakTiaeckoe 2 2,3
«AMUHBI» SAHATHE
2.CeMuHap «AMUHOKHUCITIOTHI. bemkuy IIpakTnueckoe 2 2,3
3aHATHE
3.JlaGoparopnast pabora Nel6. AmumnokucnoTsl. | JlabopaTopHo- 2 23
benku MPAKTUYECKOE
3aHATHE
4 Ilpaktuueckoe 3anstue Ne 17 «Pacrno3naBanue JlaboparopHo- 2 2,3
MPAKTHYECKOE
MJIACTMACC U BOJIOKOH» 3aHsITHE
5.Jlabopartopnast pabota Nel8 «nenTudukarus JTabopaTopHo- 2 123
MPAKTHYECKOE
OpPTaHHYECKUX BEIICCTBY» 3aHsITHE
6.Cemunap «Butamunbl. @epmeHTHI. [ OpMOHBI» Ipakruyeckoe | 2 |23
3aHATHE
CamocrosiTesbHast padoTa 00y4arOIuxcs 8
1.Coo0Omenus o Oelkax, X CBOMCTBAX U 4
MPUMCHECHHU.
2. CocTaBlicHHE TEXHOIOTMUECKOH IIETIOYKH: 4
«[IpoMmBITIIIEHHOE TPOU3BOICTBO XUMUYECKUX
BOJIOKOH»
E%M% 2.5. Cozep:kanue yueGHOro MaTepuaia Ypox 2 |1 ’32,
3Ha(;ﬂ;%enne O0606uienne 3HaHUH 0 OPraHUIECKON XMMUH
KoncyabTanun 12
gITTT%rc(;I;?SJ a JuddepeHnHpoBaHHDIN 3a4ET
KoncyabTanumn
Ne Tema KonuuectBo
4acoB
1 | Crpoenue aroma u [lepuoamyeckas cucrema XuMu4deckux 3mnemeHton .. 2
MenpeneeBa
2 | CBoiiCTBa OCHOBHBIX KJIACCOB HEOPTrAaHMYECKUX BEIIECTB 2
3 | Pemenue pacueTHbIX 3a1a4 1O OOIIEH M HEOPTaHUYECKON XUMHUH 2
4 | OcHOBHBIE CBOICTBA OPraHUYECKUX BEILIECTB 2
5 | Pemenue pacueTHbIX 3a1a4 10 OPraHU4eCKON XUMHUU 2
6 | Pemenne kayeCTBEHHBIX 3a7a4 MO OPraHUYECKON M HEOPTaHMYECKOU XUMHUH 2

HUroro

12 gacoB




3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI TIUCHUITJINHBI

3.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Peanmzanus yaeOHON AUCIUTUIMHBI OCYIIECTBISIETCS B KAOMHETE XUMHUH U OUOJIOTHH.
ObopynoBanue:

PabGouee Mecto mpemomaBaress, MOCaTOYHBIE MECTa OOydYaroImmXcs (10 KOJIUYECTBY
oOyJaromuxcs);

yUeHHYECKas JIOCKa, MHTEPAaKTUBHAS JTOCKA, HOYTOYK;

HAa0Op XMMHYECKHUX PEaKTHBOB, Ha0Op XMMHUYECKOW IMOCYAbI, Ja00paTOpPHBIC CTEHIIBI,

TUTaKaThI;

[TporpammHuoe oOecrieueHue:
KasperskyEndpointSecurity mms 6msneca CTAHIAPTHBIN (rockontpaxt 0612\2 ot

06.12.2016, rockonTpakt 2018EII-13 ot 09.11.2018)

MS Windows (morosop Tr000075134 ot 20.02.2016, norosop 10/20 ot 27.02.2020)
MS Office (rockonTtpakt 0377100000315000019-0020963-01 ot 12.01.2016
3.2. UudopmannonHoe odecriedyeHue 00yuYeHust
IlepeyeHb peKOMeHIyeMbIX YUeOHBIX H3IaHUI, JOMOJIHUTEILHON JIUTEPATYPbI:
OcCHOBHBIC HCTOYHUKU:
1. Xumus : yue6Hoe nocodbue nnst CI1O / M. T'. HBanos, JI. A. BaiikoBa, O. A. HeBonuHa,

M. A. Kocapesa ; oz penakiueit M. M. Kanuanuenko. — 2-e u3a. — Caparos, ExkarepunOypr :

[IpodoOpaszoBanue, Ypansckuil enepanbueiii yausepcuret, 2019. — 106 ¢. — ISBN 978-5-

4488-0387-1, 978-5-7996-2918-2. — TekcT : 2JIEKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAS

cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/87902.html

2. Xumus : ydebnoe mocobue st CIIO / cocraButenmu I'. FO. Boctpukosa, E. A.

Xopoxopauna. — Caparos : [Ipodobpazosanue, 2019. — 91 ¢. — ISBN 978-5-4488-0369-7. —

Texcr : anexkTpoHHBIM // DnekTpoHHO-OMOMMoTeuHas cuctema IPR BOOKS : [caiiT]. —

URL:http://www.iprbookshop.ru/87280.html

JlonoJHUTeIbHbIE HCTOYHHKH:
1. Heuaes, A. B. Xumus : yue6Hoe nocodue anst CITIO / A. B. Heuaes ; mox penakiueit M.

I'. UBanoBa. — 2-¢ m3a. — CaparoB, ExarepunOypr : IlpodoOpazoBanme, ¥Ypanbckuii

denepanbubiit yauBepcuret, 2019. — 110 ¢. — ISBN 978-5-4488-0467-0, 978-5-7996-2818-5.

— Texcr : anexTpoHHBIH // InexkTpoHHO-0nOmMoTedHas cuctemMa IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/87903.html

2. Cracp, H. ®. O6mas u Heopranudeckas xumus : cipaBounuk st CIIO / H. ®. Cracs ;

nop penakiueit A. I1. Mnsun. — Caparos : [IpodoGpazoBanue, 2017. — 92 c. — ISBN 978-5-

4488-0022-1. — TekcT : 37eKTpOoHHBIHN // DnexkTpoHHO-O0nOmMoTeyHas cucrema [PR BOOKS :

[catiT]. — URL: http://www.iprbookshop.ru/66393.html

Humepnem — pecypcoi

www.hemi.wallst.ru (O6pa3zoBatenabHbII CalT VIS IKOJBHUKOB «XUMUS»).
www.alhimikov.net (O6pa3oBaTeIbHBIN CAUT JIJIS1 IIKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHast OMOIMOTEKA 110 XUMUU ).

www.enauki.ru (MHTEpHET-U3AaHue s yauTeneld « ECTeCTBEHHBIE HAYKHY).
www.1september.ru (MmeToauueckas razera «llepBoe ceHTAOP»).
www.hvsh.ru (kypHan «XuMus B IIIKOJIEY).

www.hij.ru (xypHan «XuMHs U )KU3HBY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHAT « XUMUKH U XUMHSI).




4. KOHTPOJIb 1 OIIEHKA PE3VYJIBTATOB OCBOEHUSI YYEBHOM
JUCIHHUITINHBI
KoHTpPo/1b M OLleHKa pe3yJbTaTOB OCBOCHHUS YYEOHOH IUCIMIUIMHBI OCYIIECTBISETCS
MpernojaBaTesieM B TIPOIECCe TMPOBEIACHUS MPAKTUUYECKHUX u 71a00paTOpPHBIX 3aHITHH,
TGCTI/IpOBaHI/IH, a TAKXXC BBIITOJIHCHUA O6y‘IaIOH_II/IMI/IC$I I/IH,Z[I/IBI/II[ya.HBHBIX 3aﬂaHHﬁ, HpO@KTOB,
HUCCIIENOBAHUMN.

Pe3yabTaThl 00YVUeHUS @DopMbI H MeTO/IbI KOHTPOJISl ¥ OIlEeHKH
(OCBOCHHBbIE YMEHUS, VCBOCHHbIC 3HAHUSA) pe3yabTaToB 00y4YeHHus
OcBoenne conepkanust yaeOHOW TUCHUIUIMHEI | [IpakThyeckue 3aHATUS
«XUMU», 00eCTIeYNBACT JOCTIKECHHE TECTHUPOBAaHUE
CTYJAEHTaMH CJIEAYIOUIUX Pe3yJIbTATOB: nabopaTopHbIe pabOTHI
* IUYHOCHIHBIX: JlomaiHue 3a1aHust

— YyBCTBO TOPAOCTH U yBaKeHUs K uictopun U | JluddepeHunpoBanHblii 3a4eT
JOCTHKEHUSIM ~ OTEUECTBEHHOM XuMHuecKol | HauBuayanbHble MIPOESKTHBIE 3aJaHUs
HAyKH; XUMHUYECKH TPaMOTHOE TOBEJCHUE B
poeCCHOHAIBHON JIEATETLHOCTH U B OBITY
pu OOpaIEHUH C XUMUYECKUMHU BEIIECTBAMH,
MaTepuaiaMH U MpoLeccaMu;

— TOTOBHOCTH K MPOJOJKEHUI0 00pa30BaHUS U
MOBBINICHUS KBaTU(GUKAIIMKA B  W30paHHOM
npoheccCHOoHABLHOM JESITEIIbHOCTH "
O0OBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETCHIIUH B 3TOM;

—  yYMEHHE  UCIHOJB30BaTh  JOCTHUKCHHS
COBPEMEHHOM XUMHYECKOU HayKHU u
XUMHUYECKUX TEXHOJIOTUN IS TOBBILICHUS
COOCTBEHHOTO MHTEIIEKTYaTbHOTO Pa3BUTHS B
BBIOpAHHOMU npodeCCuOHATBHON
JESITEIIbHOCTH;

* MemanpeomemHubix:

—  HCIOJIb30BaHWE  Pa3jMYHbIX  BHJIOB
MO3HABATEJIIbHON JESITENbHOCTY U OCHOBHBIX
WHTEIJICKTYalbHBIX —Omepanuid  (MMOCTaHOBKHU
3agaun, (HOpPMYIUPOBAHUS TUIIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHUS, 000011IeHNS,
CUCTEMATH3aIlH,  BBISABICHUS  MPUIHHHO-
CIIEICTBEHHBIX CBsI3€H, IIOMCKa AaHaJOrOB,
GbopMyTUpOBaHUS BBIBOJOB) JMJIs PEIICHUs
MOCTaBJICHHOW 3a/1a4M, IPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAaHWs (HAOJIONCHUS, HAYyYHOTO
JKCIIEPUMEHTA) JJIi M3YUYEHHUs Pa3IUYHBIX
CTOPOH XMMHYECKUX OOBEKTOB U MPOIIECCOB, C
KOTOPBIMU BO3HUKAET HEO00XO0UMOCTh
CTAJIKMBAThCS B MpOodeCCHOHATBHOU cdepe;

— UCMOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB IS
MOJTy4eHUS XUMHUYECKOU uHpOpMaIuHy,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb IS
JOCTHIKEHHUSI ~ XOPOIIMX  pe3yabTaTOB B
npodeccuoHabHOU cdepe;

* NPeOMEmHbIX:

— c()OPMUPOBAHHOCTH NPEJCTABICHUN O MECTE




XMMHU B COBPEMEHHOM HaydyHOM KapTHHE
MUpa;  [OHUMAaHUE  pOJU  XUMUU B
dbopMHupoOBaHUHT Kpyrosopa "
(GYHKIIMOHATBHONW TPAMOTHOCTH YeIOBEKa s
pelIeHus: MPaKTUUECKUX 3aau;

- BJIAJICHUE OCHOBOIIOJIaraloIIuMHu
XUMHUYECKUMHU MOHSITUSIMH, TEOPUSMU,
3aKOHAMHU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BAHNE XUMUYECKOM TEPMHUHOJIOTHEN M
CHUMBOJIUKOM;

— BIIQJICHHUE OCHOBHBIMHM METOJAMU HAy4YHOTO
MO3HAHMS,  MCHOJIb3YyEeMbIMU B XUMHUHU:
HaOJIO/ICHUEM,  OMHCAaHUEM, H3MEpPEHHUEM,
OKCIEPUMEHTOM;  yMEHHE  00pabaThIBaTh,
OOBSACHATH PE3yNbTaThl MPOBEACHHBIX OIBITOB
U JIeJaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
NPUMEHSTh METOJIbl MO3HAHUS TpPU PELICHUU

IIPaKTUYECKUX 3a/1a4;

—  cOpMHpPOBAaHHOCTH  YMEHHS  JIaBaTh
KOJIMYECTBEHHBIE OLEHKH M IPOU3BOAUTH
pacyeTbl 1O XHMHYECKHMM QopMmylram U

YpaBHEHHUSIM;
- BIIQJICHUE MpaBUJIaMHU TEXHUKHU
0e30MmacHOCTH npu UCIOJIb30BaHUU

XUMHUYCCKHUX BCIICCTB,

— c(hOopMUPOBAHHOCTh COOCTBEHHOM IMO3HIIMHI
[0 OTHOIIEHHUIO K XUMHUYECKOW MH(pOpMaIuy,
MIOJTy9aeMOM U3 pa3HbIX HCTOYHHUKOB.

—

TemaTuka HHAUBUAYAJIBHBIX IPOEKTOB

buotexHosiorus u renHas nHxkKeHepusi — TexHonoruu XXI Beka.

2. HaHOTeXHOJOTHS KaK MPUOPUTETHOE HAMPABICHHE PA3BUTHUS HAYKH W MPOU3BOJICTBA B
Poccuiickoit deneparumu.

3. CoBpeMeHHbIE METOIbI 00e33apaKUBaHUSI BOJIBI.

4. Annotponusi METaJJIOB.

5. Kwuzup u gearensHocTh J. 1I. Menaeneena.

6. «IlepuognueckoMy 3aKoHY Oy/ylee HE TPO3UT Pa3pYIICHUEM. ..»

7. Cunre3 114-ro snmemMenTa — TpuyMd POCCUUCKUX (PUZHKOB-SIEPIIUKOB.

8. WM3oromnsl Bonopoaa.

9. Hcnonb3oBaHUE paAHOAaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETIAX.

10. PeHTreHOBCKOE U3JIyY€HHE U €T0 UCIOJb30BaHUE B TEXHUKE U MEIUIUHE.

11. [ImazmMa — 4eTBEpPTOE COCTOSTHUE BEIIECTBA.

12. AMopdHbIe BelecTBa B IPUPOJE, TEXHUKE, OBITY.

13. Oxpana oOkpyxKammen cpeapl OT XHUMHUYECKOro 3arpssHeHus. KojnuecTBeHHbIE
XapaKTEPUCTUKH 3arps3HEHUST OKPYKAIOIIEH Cpesibl.

14. IIpumeneHnne TBEpAOTO U ra3000pa3Horo okcuaa yriepoaa (IV).

15. 3ammTa 030HOBOIO SKpaHa OT XUMUYECKOIO 3arpsiI3HEHUS.

16. I'pybogucniepcHbie  CHUCTEMBI, WX  KjJacCHUKAIUs U  HCIOJIb30BaHHE B
npodecCHOHATBLHOMN 1eATEIHOCTH.

17. KocMernueckue reiu.




18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.

41

49.
50.
51.

52.

53.
54.
55.
56.
57.
58.

59.
60.
61.

OMyJIbCUU C IHUIIEBON IPOMBIILIIEHHOCTH

MuHepabl ¥ TOpHBIE TOPObI KaK OCHOBA JTUTOC(DEPHI.

PactBopsl Bokpyr Hac. Tumsl pacTBOpOB.

Bona xak peareHT u cpena Juisi XUMHYECKOTO MpoIecca.

Kusnub u gesrenbHocth C. AppeHuyca.

Bxknazn oTe4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPHUH JIEKTPOIUTHUECKON TUCCOUALIUN.
YcerpaHneHue KEeCTKOCTH BOABI HAa IIPOMBIIUICHHBIX IIPEANPUATHSX.

CepHas KUCI0Ta — «XJIeO XUMUYECKOUW MPOMBIILIICHHOCTH .

Hcnonp3oBaHrne MUHEPAIbHBIX KUCIOT HAa IPEANPHUATHIX PAa3IMYHOTO TPOQHIIs.

OKcuabl ¥ COJIA KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

Hcropus rumnca.

[ToBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

MHoOroaukuii KapOooHaT Kalblus: B IPUPOJE, B IPOMBIIIUIEHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPoU3BOJICTBE U B OBITY.

BupryansHoe MOAEIMPOBAHNE XUMUUECKHUX IIPOLIECCOB.

DIIEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIABOB JIEKTPOIUTOB.

[IpakTueckoe MpUMEHEHHE DSJEKTPOJu3a: papUHUPOBAHUE, TaJbBaHOIIACTHKA,
raJbBaHOCTETHS.

Hcropus momydeHust 1 MPOU3BOICTBA ATFOMUHUSL.

DIEKTPOTUTHYECKOE TIOTy4YeHUE U papUHUPOBAHUE MEIH.

Kuznub n gesrensHOCTh 1. J9BH.

Posp MeTtajuioB B HCTOpHUM YEIOBEYECKOW LUMBHIM3aUMU. VICTOpHS OTEUEeCTBEHHOU
yepHOU MeTautyprui. COBpEMEHHOE METAIITYPrUYECKOE MPOU3BOICTBO.

Hcropust oTe4ecTBEHHOM LBETHOM METAUIypruu. Posib METa/IOB U CIUIABOB B HAYYHO-
TEXHUYECKOM IIpOrpecce.

. Koppo3sus MeTanminoB u ciocoObl 3aLTUTHI OT KOPPO3UH.
42.
43.
44.
45.
46.
47.
48.

WueptHble uiu 6J1aropoHbIe Ta3bl.

Poxnaromue conm — rajaoreHsl.

Hctopus mBeACKON CIIMYKH.

Hctopust BOBHUKHOBEHUS U Pa3BUTHSI OPraHUYECKON XUMHUH.

Kuznb n gestensHOCTh A. M. ByTneposa.

Buranusm u ero kpax.

Ponb OTE€YEeCTBEHHBIX YYEHBIX B CTAHOBICHHMM W DPA3BUTHUH MHPOBOM OPraHUYECKOU
XUMUU.

CoBpeMeHHbIE TPEACTABIECHUS O TEOPUH XUMHYECKOTO CTPOECHUSI.

DKOJIOTMYECKUE aCIIEKThl UCIOJIb30BAHUS YTIEBOJOPOAHOTO ChIPhSI.

OKOHOMMYECKHE AaCMEKThl MEXIYHApPOJHOTO COTPYIHHMYECTBA I10 HCHOJb30BaHUIO
YIJIEBOIOPOAHOIO CBHIPBS.

Hcropust OTKpBITHS U pa3pabOTKH Ta30BbIX U HEPTIHBIX MECTOPOXKACHUN B Poccuiickoii
denepauuu.

XuUMHS YTIIE€BOIOPOIHOTO CHIPhs K MOsI Oymyras mpodeccus.

VYr1eBo10poIHOE TOIIIMBO, €r0 BU/IbI U HA3HAYCHHE.

CuHTeTH4ecKre KayqyyKu: HCTOPHsI, MHOT00Opa3ue U MepCcreKTUBBL.

Pe3nHoTEeXHMUECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecCe.
CBapoyHO€ MPOU3BOJICTBO U POJIb XMMHUU YIJIEBOJOPOIOB B HEM.

Hedtsr u ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYAHUYECTBA.

XHUMHUYECKUH COCTAB BOJOIIPOBOIHOM BOJBI B KOJIIEIKE.

HcKkyccTBEHHBIE KUPBI — YIrpo3a 3J0POBbIO

N3MeHeHne XMMIYeCKOro COCTaBa BOBI MOCTIE UCITIONh30BaHUS OBITOBOTO (QUIIBTPA.



62. CTHMYJIATOPBl POCTa pPAacTeHHil M MX BIMAHHME HAa YKOPCHCHHC HCDPEHKOB IEJIaproHUH
30HAIbHOH.

CocraBuTeNnb: MpernoaBaTesb
repBoit KBaNU(PUKAIMOHHON KaTeropuu "7;1\/ JaeeigkuHa O.A.

INpencenarens HUKIOBOH KOMHCCHH
BETepHUHApUM H KHHOJIOTHH Cé/ﬂ H.T". Anekceena



