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1. ACIIOPT PABOYEHM ITPOT'PAMMBbI YYEBHOM JUCITATLIAHBI

«XHUMMUS»
1.1. ObaacTh NpuMeHeHUus padoyeil MporpaMmbl

Pabouast mporpamMmma ydeOHON NUCIMIUIMHBI SIBISIETCS YacThIO MPUMEPHON MPOrpaMMBbl
noarotoBku cnemuanucroB cpeanero 3BeHa (IIIICC3) B coorBerctBuu ¢ PI'OC 1o
crnenunanbHocTaM CIIO 35.02.05 Arponomus, 36.02.01 Berepunapus, 35.02.15 Kunonorus.

Jlis  OCBOGHHSI NUCHUIUIMHBI «XUMHUS» OOYUYaIOIIMECs HWCHONB3YIOT 3HAHUS, YMCHUS,
HaBBIKY, MOJTYYEHHbIE B X0/I€ U3YUeHHUs rpeaMeToB «Matematukay, «Dusznkay, «buomorus».

OcBoeHHE MaHHOW TUCIHMIUIMHBI HEOOXOAUMO O0yYaromiemycsi IJis YCHEIIHOTO M3y4eHUs
po(hecCHOHANBHBIX AUCUUILUINH U MOIYJIEH.

1.2. MecTo Yy4eOHOH AUCUUILIMHBI B CTPYKTYpe OCHOBHOH NMPo(ecCuoHAILHOM
o0pa3oBaTe/IbHOM NMPOrPaMMbI:

JlucuuiuinHa siBisieTcs poUIbHON JUCIUIUIMHON 00111€00pa30BaTeIbHOTO HUKJIA.

1.3. Henn wm 3agaum y4eOHOl AMCHMILVIMHBI — Tpe0OBaHMS K pe3yiabTaTaM
OCBOEHUS Y4eOHOM TMCIUIIIUHBI:

enu yueOHOM NTUCIMIUIAHBIL:

- (hopMupoBaHHe y OOydYaIOUIMXCS YMEHHs OLICHHWBATh 3HAUUMOCTh XUMHUYECKOTO 3HAHUS
JUTSL K&KJIOTO YEeJIOBEKa;

- (hopmupoBaHHue y OOydYaIOUIMXCS LEIOCTHOTO MPEACTABICHUS O MHPE M POJIM XMMHUU B
CO3JIaHUM COBPEMEHHOI €CTEeCTBEHHO-HAyYHON KapTHHBI MHUpA; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IPUPOJHOM, COLIMAIIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpe.bl, UCIIOJNB3YS AJISl ATOr0 XMMHUECKHUE 3HAHUS,

- pa3BUTHE y O0YYaIOMIMXCSl YMEHUN paznuydaTh (pakThl U OLIEHKU, CPABHUBATH OLIEHOYHBIC
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMU OLEHOK U CBS3b KPUTEPUEB C OMPEJEICHHON CUCTEeMOMN
LIEHHOCTEH, (OPMYIINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

- TpuoOpeTeHHue OOYJaIOMMMHUCS OIbITa PA3HOOOpPA3HOW JESITCIBHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBbIX HABBIKOB, UMEIOIIUX YHUBEPCAILHOE 3HAYCHUE JJIS PA3IIUYHBIX BUIOB
JIEATEeTLHOCTH (HABBIKOB PEIICHHs MPpoOeM, MPUHATHS PEIICHUH, MTOMCKa, aHau3a U 00pabOTKH
uHpOpMaLUi, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, OE30MacHOr0
oOpareHus ¢ BeeCTBAMH B TIOBCETHEBHOM JKHU3HU ).

OcBoenne conepaHusi y4eOHOH IUCHUIUIMHBI «XHUMHA», 00ECHeunBaeT TOCTH)KEHUE
00y4aroIMMUCS CIIEIYIOIINX Pe3yabTATOB:

* IUYHOCMHDBIX:

— YYBCTBO FOPJOCTH U YBAXKEHUS K UCTOPUU U JIOCTHIKEHUSM OT€YECTBEHHOW XMMHUYECKOU
HAyK{; XUMHYECKH TPaMOTHOE MOBEJCHHE B NMPO(ECCHOHAIBHOW AEATEIBHOCTH M B OBITY TpHU
oOpallleHuU ¢ XUMUYECKUMU BEIIeCTBaMHU, MaTepuaiaMy U MpoLeccami;

— FOTOBHOCTh K IPOJIOJDKEHUIO 00pa30BaHMS M TOBBIIMICHHUS KBaTH(UKALUU B M30paHHOMN
pohecCuOHANBHOM N1eATEeNbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIUH B
3TOM;

— YMEHHE HCHOJIb30BaTh JTOCTHXKEHUS COBPEMEHHOW XHMMHUYECKOM HAyKHM U XHMHUYECKUX
TEXHOJIOTUH 11 TIOBBIIIEHUS COOCTBEHHOTO WHTEIUICKTYAJIbHOTO Ppa3BUTUS B BBIOpaHHOU
npodeccuoHaNbHOM e TEIbHOCTH;

* Memanpeomemnuix:

— HCIHOJIb30BAHME PA3JIMYHBIX BHAOB II03HABATENbHOM J1€ATEIbHOCTH M OCHOBHBIX
MHTEJUICKTYaJbHBIX Omepanuil (MOCTaHOBKM 3agadd, (HOpMYyJHUpPOBaHMUS THUIOTE3, aHAIW3A U
CUHTE3a, CpaBHEHUS, 0000IIEHN, CUCTEMAaTU3alllu1, BBISIBICHUS MPUUYUHHO-CIEICTBEHHBIX CBSI3EH,



MOKCKA aHaJOTOB, (POPMYITHPOBAHUS BBIBOJOB) ISl PEIICHUS MTOCTABICHHON 3a/1a4yu, IPUMECHEHHE
OCHOBHBIX METOJIOB MO3HaHUA (HAOIIOEHHSI, HAYYHOTO SKCIIEPUMEHTA) I M3YUYECHUSI Pa3IMUHbIX
CTOPOH XHMHMYECKHX OOBEKTOB U TMPOLECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh
CTaJIKUBAThCS B IpodeccuoHaIbHOU cepe;

— WCTOJb30BAaHUE PA3JIMYHBIX HCTOYHHKOB I TIOMYYCHHS XUMHUYECKOW HH(OpMAIIHH,
YMEHHE OLEHUTh €€ TOCTOBEPHOCTH VISl IOCTHXKEHHUS XOPOIIUX PEe3yIbTaToB B MPO(hecCHOHANbHOM
cdepe;

* npeOMEemHbIX:

— c(OPMUPOBAHHOCTH MPEICTABICHUI O MECTE XUMHH B COBPEMEHHOW HAyYHOW KapTHHE
MUpa; MOHUMaHUE POJM XUMHUU B (POpMHpPOBAHUM Kpyrozopa M (YHKIMOHATIHLHOW TpaMOTHOCTU
YyeJIoBeKa JJIs pelIeHUsl MPaKTUYECKHUX 3a/1ay4;

— BJIaJICHHE OCHOBOMNOJIAralOIMMU XUMHUYECKHUMH TMOHSTHUSIMHU, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAaHUE XUMHUUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

— BIJIQJICHUE OCHOBHBIMH METOJAAMHM HAYYHOIO TO3HAHUS, HCHOJIb3YEMBIMH B XUMUHU:
HaOJI0OICHUEM, OIMCaHUEM, W3MEPEHHEM, HKCIEPUMEHTOM; yMeHue o0pabaThiBaTh, OOBICHATH
pe3yJbTaThl MPOBEIEHHBIX OIBITOB U J€JaTh BBIBOJABI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSThH
METO/Ibl TO3HAHUS IPU PEIICHUH MPAKTUUYECKUX 3a7a4;

— ¢(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIWYECTBEHHbBIE OLIEHKH U MPOU3BOJUTH PACUETHI 1O
XUMHUYECKUM (pOopMyraM U ypaBHEHUSIM;

— BJIa/ICHHE MIPaBUJIaMU TEXHUKH 0€30IaCHOCTH MPHU UCTIOIb30BaHUU XUMUYECKUX BEIIECTB;

— ¢(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOILIECHUIO K XUMHUECKON HH(pOpMAIIHH,
MOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOTrPAMMBbI Y4eOHOM TUCHUIIMHBI:
MaKCUMaJlbHOU y4eOHOU Harpy3ku oOyuatorerocs 284 yaca, B TOM 4HCIIe:
00s13aTeIbHON ayIUTOPHOMN yueOHOM Harpy3ku oOydatomierocs 190 acos;
CaMOCTOSITENTbHON paboThl o0yyaromerocs 82 yaca;

KOHCyJIbTaluii 12 4yacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yuyeOHo# padoThI Oovem uacos
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 284
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 190

B TOM YHCJIC:

nabopaTopHble paboThI

MPAKTUYECKUE 3aHATUS 90

KOHTPOJIbHBIC PAOOTHI

KypcoBas paboTa (poekr) (eciu npedycmompeno)

CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 82
B TOM YHCJIE:

caMoCTosITeNTbHAs Pa00Ta HaJl HHAWBUyaTbHBIM ITPOCKTOM: 12
OrnpezeneHne ey NCCaeI0BaTebCKOM padOThl U yTeH €€ JOCTHKECHHS 1
CocraBieHue aHa UCCIIeJ0BaTEIbCKOM paboTh 1
[TonGopka mMpuMEpOB IMIUPHUIESCKUX METOOB UCCIICTOBAHUS 2
[Toxbop nuTepaTypsl O TeME UCCIEAOBAHUS 3
BrinonHeHne 3KkCnepuMeHTAIbHOM YacTh 3
CocraBreHre MPOeKTa MPE3eHTANH JJIS YO TUIHOM 3aIUThI 2
1.Jlomammasis paboTa (yrnpaxHEHUs, PEIICHUE 3a1a4) 18
2.Pabora ¢ yueOHUKOM, KOHCIIEKTHPOBaHHUE 9
3.Pabora ¢ MmeTomuueckuMu ocoousMu, ohopmiIeHHe Ja00paTOPHBIX padoT 13
4.TToaroroBka cooOIeHUI 6
5.Co3nanue MyJIbTUMEIUIMHBIX MPE3CHTALIUI 11
6.CocraBieHne ypaBHEHUN 6
7.CocTaBiieHHE KpOCCBOpIa 3
8.CocTtaBieHne 3JEKTPOHHBIX, JIEKTPOHHO-TpadhuiIeckux Gopmyi 4
Koncynomayuu 12

Hmoeosas ammecmayus 6 ghopme oughgpepenyuposannozo sauema 6o 2 cemecmpe, 6 1
cemecmpe 8blCMaBeHUe UMo2080U OYEHKU No MeKyujel YCnesaemocmu 8 HCypHail

B pabGore no gucuumimHe «XUMHS» TNPEeIyCMOTpEeHa HWHAMBUAyalbHas paboTa cC
00y4JarIMMHUCS HHBAIUIAMH U O0YJarOIIUMHUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI.
[Ton wHIMBUAYadbHON paboTON TmoOApasymeBaeTcs JABe (OpPMBI  B3aUMOJICHCTBUS C
mpernojaBaTeNieM: WHAWBUIyalbHas ydeOHas pabora (KOHCYNbTAllUU), T.€. JOMOJHUTEIHHOE
pa3bsicHEeHHe y4eOHOro Marepuaja U yriayOJIeHHOe U3Yy4YeHHEe Marephajla ¢ TeMHu
0o0ydJarmuMucs, KOTOpPbIE B ITOM 3aMHTEPECOBAHBI, W WHIAMBUAYAIbHAs BOCIUTATEIbHAS
pabora.

@DopMBI CaMOCTOSITENILHON pabOThI TaK)KE YCTAHABIMBAIOTCS C yYETOM HWHIMBUAYAIbHBIX
MCUXO0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare Wi Ha KOMITbIOTEpe, B opMme
TECTUPOBAHUS, DJEKTPOHHBIX TpPEHaXepoB M T.m.). [lpum HeoOxomuMocTH 00yYaroIUMCs
MPEIOCTABIISAETCS JOMOJHUTENbHOE BpEeMs JUIsl KOHCYJIbTAUMW U BBINOJHEHUS 3alaHuil. ITo
MOTYT OBITb:

— paboTa ¢ KHUTOil U JPYTMMH UCTOYHUKAMU WH(OPMaLNH, TUIaH-KOHCTIEKThI;

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

TBOPUYECKHE CAaMOCTOSITENIbHBIE paOOTHI;
— TIPOEKTHBIE paboTHI;
— JIUCTaHIIMOHHBIC TeXHOJOTHH (paboTa B cucteme Moodle).




2.2. TemaTnuyeckuii IVIaH U cOAepKaHue y4eOHOM TUCHUIINHBI «XHMHUD)

HanmenoBanue Coaepxanue y4eOHOro MarepuaJa, 001 | Ypo
pa3aesnoB U TeM JabopaTopHbie padoThl M NPAKTHYECKHUe €M | BeH
3aHATHSA, CAMOCTOSAITE/IbLHasi padoTa yaco | b
00yYarIIHuXCcs B 0CB
OCH
usi
1 2 3 4
Paznen 1. OO01asi 1 HEOPTraHMYeCKasi XUMHS 143
Tema 1.1. Conaep:xxaHue y4eOHOro MmatepuaJja 4
OcHoBHBIE T
eKIUs 2 2
MOHATHS M 1.OcHOBHBIE MTOHATHS XUMUU 10
3AKOHBI XUMHH 2.OCHOBHBIE 3aKOHBI XUMUH Jlexuus 2 2
IIpakTnyeckue 3aHATHS 4
1. PacueTsl mo xumuyeckum GopMyiam u HPE;I;;I;‘;E%KOG 2 2,3
ypaBHeHUsAM. Pacuer MOJISIpHOM U MOJIEKYJIIPHOMI
Maccel. KonnuecTBo BelecTna
2. PacueTsl 1o XUMHUYECKHM (hopMyIaMm U Hpi‘;Tqu‘éKoe 2 2,3
o . HSTU
ypaBHEHUSM. PacdyeT MOJISIpHOM U MOJIEKYIISIpHOI
macchl. KonnuecTBo BenecTra
CamocTosiTesibHasi padoTa 00y4arommxcst 3
CooOmenne mo teme: «lloHsATHE O XHMHUYECKOM
TE€XHOJIOTHH, OMOTEXHOJOTUU 1 HAHOTEXHOJIOTUMY.
Hayunvle memoowl noznanus mupa.
Tema 1.2. . | Conep:xxanue yueOHOro MaTepuaja 6
IHepuoguvecknii Y% 7 7
3aKOH M 1. CtpoeHue aToma POK
Ilepnoanyeckast 2. INepuoaudaeckwmii 3axoH u [leproaudeckas NurepakrusH 2 2
cucrema Bl YpOK
XHMHYECKHX cucreMa xumudeckux ieMeHToB [I.1.Menneneesa
?\-/}eMeHTOB AHN. | [IpakTuyeckue 3aHATUS 2
CHIEICCBA H [Mpaktiueckoe | 2 3
CTpOEHHe aTOMa 1.CocTaBiieHue IEKTPOHHBIX U 3JIEKTPOHHO- p e
rpadudeckux GopMys aTOMOB XUMUYECKUX
JJIEMEHTOB
CamocTosiTesibHasi padoTa 00y4arommxcst 3
IToxroroska COOOIIIeHNS 10 TEME: 3
«PagnoakTUBHOCTD. Wcnionb3oBanue
pPaZMOaKTUBHBIX M30TOMOB B TEXHUYECKUX LENSX.
PeHTreHoBckoe M31y4eHUE U €ro UCIOJIb30BAaHUE B
TEXHHUKE ¥ METUIIHEY.
Tema 1.3. Coaepixkanue 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. UYucrteie BemectBa U cMmecH. JlucnepcHble NHurepakTiBH 2 2,3
BII YPOK
CUCTEMBI.
IIpakTHYecKkHe 3aHATHA 2
1. Pemenwe 3amauy u yHOpaxXHEHUH 10 TeMe HPE;I;;I;II‘;E%KOG 2 2,3
«CTpOeHHE BELIECTBA»
CamocTosiTesibHast padoTa 00y4arommxcst 9
5

Cocranenue kpoccBopza o teme: «KonaeHcamusi.
TekyuecTb. Bo3sronka. Kpucrannm3zamus.
CybOnumanuss u  gecyOnuMmanus.  AHOMAaJHH
(U3UYECKUX CBOMCTB BOABL. JKUIKHME KPUCTAILIBD).




CocraBneHre TEPMUHOJIOTMYECKOTO 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. 1P P YPOK ) ],2
IeKTPOIHTHYEC .PactBopsl. PacTBOpenue.
Kasi quccouuanms | 2.DOJIEKTPOIUTHYECKAs JUCCOLUALU. Ypok 2 1,2
IIpakTunyeckue 3aHATHSA 6
1.PeuleHne pacueTHBIX 3a4ad M YIOpaXHeHmii mo | 1IpaKrmyeckoe | 2 2,3
Teme «PacTBopbI» 3ausAthe
2.JIaGoparopnas pabota Nel. [Ipuroronenue JlabopatopHo- | 2 2,3
MPAKTHIECKOE
pPacTBOPOB Pa3IMYHbBIX BUJOB KOHIIEHTPAIUH 3aHsTHE
3.JIaboparopHas pabota Ne2. ['mnponus coneit JlabopatopHo- | 2 2,3
MPAKTHIECKOE
3aHIATHE
CamocrosiTesibHast padoTa 00y4aKIIHUXCS 4
[ToaroToBka cooOmIeHUS 110 TeME: «3arpsi3HCHHE 4
rusipocdepsl U e€ OXpaHay.
;1;;1‘::}1 }{fékne Cojep:kanue y4e0HOro MaTepuasia 8
peaKiuu 1.Knaccudukanms XAMHYECKHX peakiii, | VIHTCPAaKTUBH 2 2
CKOpOCTh XMMUUECKHUX PEAKIIHIA. bI YpOK
2.06paTtuMocCTh XUMHUYECKHUX pEeaKIHid. Ypok 2 P
XHUMHYECKOE PABHOBECHE
3.OKHUCIUTENHHO-BOCCTAHOBUTEIBLHBIE PEAKITUU Ypok 4 2
IIpakTnyeckue 3aHATHS 6
1.Pemlennie 3amau M ympaxHEHWH 1o Teme | 1IpaKThmueckoe | 2 2,3
«CKOpOCTh XMMHUYECKUX peakiui. XUMHUYECKOE sauAtie
paBHOBECHE)
2.Jlaboparopnas paborta Ne3. Ckopoctp | J1adopaTopHO- 2 2,3
o IIPAKTHYECKOE
XUMHYECKHUX PEAKIN. XMMUYECKOE PaBHOBECHE 3AHSTHE
3. CocraBneHue ypaBHEHHH  OKHCIUTEIHHO- HPE;I;;I;‘;E%KOG 2 2,3
BOCCTAaHOBUTEJIBHBIX PEAKITUH.
CamocrosiTesbHast padoTa 00y4arIuXcs 10
IMoxroroska COOOILEHUH: «[Toustue 00 3
AIIEKTPOJIN3E. DIEKTPOJIU3 PACIIaBOB. DJIEKTPOIHU3
pacTBOpPOB. DNEeKTPOIUTHYECKOE  TOJydyeHUe
ATFOMUHUSL. [IpakTuueckoe IIPUMEHEHNE
anekTposnsa. ['anpBaHomiacTuka. ['ansBaHocTerus.
PaduHMpOBaHNE IBETHBIX METAIIJIOBY.
CocraBnenue KkpoccBopaa 1o Tteme: «Karamnus. 4
l'oMoreHHbIE W TeTEpOTeHHBIE KaTaTH3aTOPHI.
ITpomotopsl. Katanutnueckue snbl. UTHTHOUTOPHD).
CocraBnenue TEXHOJIOTM4ECKON [ENOYKU 3
«[Ipon3BOACTBO aMMHuaka: ChIpbe, amnmaparypa,
HAyYHBIC TPUHIIHAIIBD.
Tema 1.6. Copep:xxaHue y4e0OHOro Mmarepuaja 8
Knaccndukamus | 1.buHapHbie coenunenns. OKCH/IBI U MX CBOUCTBA. Ypok 2 1,2
Heopranuyuecknx | 2.KHCIOTEI U UX CBOMCTBA. 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
JlaGopatopHas pabota Ne4. CBoiicTBa KUCIIOT. JlabopaTopHo- 2 2,3




HPaKTHYECKOE

3aHATHE
JlaGopaTtopHnast pabota Ne5. CBoiicTBa OCHOBaHUM Jlaboparopuo- 2 2,3
MPAKTHIECKOE
3aHATHE
JlaGopatopHnast paborta Ne6. CBoiicTBa CONEH. JlabopaTopHo- 2 2,3
MPAKTHIECKOE
3aHATHE
JIaGoparopras paGotra Ne7. OcymecTsieHue | 11a00paTOpHO- 2 2,3
. . MPAKTHIECKOE
TEeHETUYECKOM 1IeTH MpeBpaleHHH. 3AHSATHE
Pacuetsl o ypaBHeHHsIM peakiuil/ Pewenue 3aoau Hpi‘;Tqu‘éKoe 2 2,3
HSTU
DA3HbLIX  MUNo8,  KOMOUHUPOBAHHLIX  3a0ad,
ONIUMRUAOHBIX 3A0AHUII.
CamocTosiTesibHasi padoTa 00y4arommxcst 10
[MoaroroBka coobmenuss mo Tteme: «lIpaBuna 4
paz0aBieHUsT CEpHOW KHUCIOTHL. Mcmonas3oBaHue
CEPHOI KUCJIOTHI B TPOMBIIIJICHHOCTH.
CocraBneHne  TEPMHUHOJOTHYECKOTO  CJIOBaps: 0
«Enxue  meno4yn, WX ~ WCIOJB30BAaHHE B
MPOMBIIITIEHHOCTH.
Tema 1.7. Copep:kanue y4e0HOro MaTepuasia 16
MeTtanibl U YooK 7 7
HeMeTaJLIbI Mertamisl. [Tonoxenue B IIC. XapakTepHble p
(dbu3nIecKue CBOMCTBRA
OO01mye XMMHYECKHE CBOMICTBA METAJIIOB Ypok 2 2
[Monyuenue Metauios. [IpoM3BOACTBO YyTryHa U Wnrepaktusn 2 2
Bl YPOK
cTanm
Metamibl TnaBHBIX noarpyn [lepuoanyueckoit Ypok 2 2
CUCTEMBI
Metamtbl mo6ouHbIx oarpymi [lepuoanueckoit Ypok 2 2
CUCTEMBI
CILIaBHI NurepaktusH 2 2
Bl YPOK
Hewmerannsl. [Tonoxenue B I1C. XapakrepHble Ypox 2 1
(bu3nYecKue CBOMCTBA
XUMHYECKHE CBONCTBA HEMETAJLIOB Ypok 2 2
IIpakTHYeckHe 3aHATHA 12
1.Pemenne 3a1a4 v ynmpa>xHEHHH 110 TEMeE Hpaxruueckoe 2 2,3
3aHATHE
«MeTramib)
2.JIaboparopnas padota No§ «Xumudeckue Jlaboparopro- 2 2,3
o MPAKTHYECKOe
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
ompezieNieHue KAaTHOHOB U aHHOHOB B PACTBOPAX» SAHSTHE
5.I'enernyeckas CBA3b Ipakruyeckoe | 2 2,3
3aHITHE
6.OCHOBHbBIE XUMUYECKHE TPOU3BOJICTBA ITpakTuueckoe 2 2,3
3aHATHE
CamocTosiTesibHasi padoTa 00y4arommxcst 8
4

[MoarotoBka coobmenuit mo Tteme: «Koppo3us
METAJIJIOB: XHUMHUYECKass U JJIEKTPOXUMUYECKAS.
3aBUCUMOCTh CKOPOCTHM KOpPpPO3UHU OT YCIOBUU
oKpykarmiei cpenbl. Knaccudukanus koppo3uu
METaJUIOB MO pa3IuyHbIM mpu3Hakam. CrocoOsl
3alTUTHl METAJIJIOB OT KOPPOZHM.




ITonroToBka TECTOBBIX 3aJaHUA IO  TEME:
«ITonyuenue HEMETAIIJIOB b pakmoHHON
MEPErOHKOM JKUJIKOTO BO3AyXa W 3JEKTPOJIU30M
PacTBOPOB WUJIM PACIIABOB 3JIEKTPOIUTOB.

CunukatHass TPOMBINUIEHHOCTh. [Ipon3BoacTBo
CEpPHOM KUCIOTBDY.
E)%Dgzﬁll}lfﬁne Conep:xanue y4eGHOro MaTepuasia Ypok 2 1 32,
IHARMi O06o001IeHre 3HaHM O 00IIEH U HEeOpraHHYECKOH
XUMUHI
Paznen 2 Opranuyeckasi XMMHUsi 133
Tema 2.1 Conep:xanue y4eGHOro MaTepuasia 6
OcHoBHBIE -
MOHSATHS . I. TIlpenmer oprannueckod xumuu. Teopus | UHTEepakTUBHA 2 2
OpraHM4eCKou CTPOEHMSI  OPraHMYeCKMX coeauHeHuid  A.M. g JIeKIUs
XMMHHU H Teopus
CTPOCHUA bytneposa.
OpPraHUYecKux VYDpoK ) 2
cOeqHHeHNil 2. Knaccudukanus 1 HOMEHKJIaTypa OpraHuYeCKuX p
BEIIIECTB.
3. Buasl u3omepun opraHUYECKUX BEIIECTB. THITBI Ypok 2 2
XUMUYECKHUX PEaKIUi B OPraHUYECKOW XUMHUHU
IIpakTnyeckue 3aHsATHS 6
1. U3roroBneHue Mojeneil MOJIEKYJl OpraHUuYECKUX Hpi‘;Tqu‘éKoe 2 2
9 HSTU
BenlecTB. CocTaBieHHE HA3BaHUM OPraHUYECKUX
BenlecTB 1o mnpasuiam HomeHkiatypel [UPAC.
CocraBnenue (GopMyI1 BELECTB 110 HA3BAHUIO.
2. Pemenue 3amau  Ha  BeIBOA  (opmyn Hpa;;gl;;ﬁcéme 4 3
OpPTaHHYECKUX BEIICCTB
Tema 2.2. Copep:xanue yue0HOT0 MaTepuaJia 14
Yraesoaopoas! U
UX NPUPOIHBIE 1. AnkaHsl. Ypok 2 2
HCTOHUKH 2. AJIKEHBL Ypok 2 2
3. JIueHbI ¥ KaydyKH. Ypok 2 2
4. AJIKUHBI. Ypok 2 2
5. ApeHsl. Ypok 2 2
6. lluxioankansl. ['eHeTHYeCKast CBS3b Ypok 2 2
YTJIEBOAOPOIOB.
7. IlpupoiHbIE HCTOUYHUKH YTIIEBOJIOPOIOB. Wutepakrnpu 2 3
BIl POK
IIpakTHYecKkHe 3aHATHA 14
1.Pemenne 3amau M yOpaxHeHWil 1o Teme | 1IPaKTHYECKoe 2 2,3
3aHITHE
«AJIKaHBI»
2.JIaGopatopuas pa6ora Nel0. OGuapyxenue | J1abopaTopHo- 2 2,3
MPAKTHIECKOE
YTJIepoia, BOZIOPOZA M XJOpa B OPraHWYeCKHX RAHSTHE
BeniecTBax. [lomyueHne u CBONCTBA alIKAHOB
3.PemleHne 3agady M yOpaXHEHWH 1o Teme | 11PaKTHYeCKoe 2 2,3
3aHSITHE
«AJIKEHBI»
4 Pemienwe 3ajau M yOpakKHEHHH no Teme | lIpaKTHueckoe 2 2,3
3aHATHE
«AJIKUHBI»
5.Jlaboparopnast pabora Nell. Ilomyuenwe wu HSSOPangH&' 2 2,3
o MPAKTHYECK
CBOICTBA HETPEICIbHBIX YTIIEBOAOPOIOB RAHSTHE
6.PemieHne 3aa4 U yIpasKHEHHI 110 TeMe «ApeHbl» | [IpakTHYecKoe 2 2,3
3aHATHE
7.3amuTa TpoekToB. Pabora ¢ KOJUIEKIHSIMH NutepakTBHO 2 3
e
obpasmoB  HedTH, YIS W TOPOAYKTOB  HX MpaKTHIeCKOE
nepepadoTKH. 3aHSTHE




CamocTosiTesibHasi padoTa 00y4arommxcst

18

1.ITogroroBka coo0IIeHn o TEME: 5
«Knaccuduxamuss ¥ Ha3Haue€HHE  KaydyKOB.
Knaccudukanus u Ha3Ha4YCHUE pE3HH.
Bynkanu3zanus kayaykay.
2.CocraBiieHUE TEPMHUHOJIOTUYECKOTO CIIOBAps IO 6
teme: «[lonstue 06 skcTpakiuu. BoccTanoBnenue
HUTPOOCH30J1a B aAHWIWH. [ OMOJIOTHYECKHI psi
apenoB. Tonyon. Hurposanue Tosyosa. TpoTuimy.
3.CocTaBieHre TECTOBBIX 3aJaHUA IO TEME: 7
OcCHOBHBIE HaIpaBJICHUS MIPOMBIIIEHHOMN
nepepaboTKU MPUPOTHOTO raza.
[TonyTHBIN HEeTSIHOM ra3, ero nepepadoTka.
[Iponeccsl mpombIlUIeHHON mepepaboTku HedTu:
KpeKuHT, pudopMuHT. OKTAaHOBOE YHCIIO OEH3MHOB.
Kokcoxummaeckoe IIPOM3BOJICTBO u ero
IPOIYKIIHSL.
ﬁema 2.3. Cozep:kanue yueGHOro MaTepuaa 16
HCJIOPOJCOePK 1.CruprsI NutepaktuBHa | 2 2
gfl)urlg(:mqemne A eRinA
COeIHHEeHHUS 2.MHOroaTOMHbIE CIIUPTBHI. Ypox 2 2
3.®DeHonbl Ypok 2 2
4. Anpaeruasl U KETOHBI Ypox 2 Y
5.KapOoHOBBIE KHCTOTHI YPpoK 2 2
6.CnoxHbIe 3(DUPBI U KHUPBI uTepakTnpH 2 2
Bl YPOK
7.YraeBonbl. MoHOCaxapu sl Ypok 2 2
8.ITonucaxapu sl VYpox 2 2
IIpakTnyeckue 3aHATHS 16
1.Cemunap «CnupTb» Hpaxtnyeckoe | 2 2,3
3aHITHE
2.JlaGopatopHas paGora Nel2. Xumuueckue | 11a00paTOpHO- 2 123
o MPAKTHUECKOe
CBOICTBa CITUPTOB. 3aHsITHE
3.Pemienne 3amady W yOpaKHEHHH 10 TeMe Hpaglégl;;gcéme 2 2,3
«AJBIETUIBI U KETOHBDY
4. JlaboparopHass pabora Nel3. Amnpmeruasl JlaboparopHo- 2 2,3
MPAKTHYECKOe
KETOHBL. 3aHsITHE
S5.Pemienne 3amady W yOpaKHEHHH 10 TeMe Hpaglégl;;gcéme 2 2,3
«KapOoHOBBIE KHCIIOTHI U UX MTPOU3BOTHBIC)
6.Jlabopatopnass ~ pabora  Nel4. CaoiicTsa | J1abopaTopHo- 2 123
6 MPAKTHYECKOe
KapOOHOBBIX KHUCIIOT SAHSTHE
7.Pemienne 3amady W yOpPOKHEHUH 10 TeMe IIpakTuueckoe 2 2,3
3aHATHE
«YTIIEeBOBD)
8.Jlabopatopnas pabora Nel5. Xumuueckue 2 123
o JlaGopatopHo-
CBOMCTBA ~ IIIOKO3BI,  Caxaposbl,  KPaXMama. | mpaxTuueckoe
KauecTBeHHbBIE peaKIHH. 3aHSITHE
CamocrosiTesibHast padoTa 00y4arOIuXcs 13
5

1.IToaroroBka coobmennii: «MeTHIOBBIN CIUPT U
€T0 HCIOJIb30BaHKE B KAYECTBE XUMHUYECKOTO
ChIpbsi. TOKCHYHOCTH METaHOJA U MPaBUIIA TEXHUKHU
0e30macHOCTH IpH padoTe ¢ HUM. DTUIICHTJIMKOJIb
U ero npuMeHeHne. TOKCHYHOCTh ATUIICHIJINKOIIS U
MpaBUJIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢




HUM)
2.IToaroToBKa COOOIICHHMIA 110 TEME: 4
«MHoroo6pazue kKapOOHOBBIX KHUCIIOT».
3.CocraBiieHHE€ KOHCIIEKTa MO TEME: 4
«IlnenkooOpa3zyromue Maciaa. 3aMeHa KUPOB B
TEXHHUKE HETHIIEBLIM ChIpbeM. CHHTETHYECKHE
MOIOIINE CPENICTBAY.
Tema 2.4. Conep:xanue yue0HOT0 MaTepuaJia 8
A3oTcoaeprkamme
OpraHuvecKue 1.AMuHBI Ypok 2 2
ffﬁﬂ,‘};}ﬁg'ﬁl’f ) 2. AMHHOKHCIIOTHI HH;%P;;;EBH 2 2
3 Benku NurepaktusH 2 2
Bl YPOK
4.HyknenHossle Kucao0Thl. [lonnmepsl Ypok 2 1
IIpakTnyeckue 3aHsATHS 12
1.Pemenue 3a1a4 ¥ ynpaxHeHuUi 110 TeMe IpakTiueckoe 2 2,3
«AMUHBI» SAHATHE
2.CeMuHap «AMUHOKHUCIIOTHI. bemkmy IlpakTnueckoe 2 2,3
3aHATHE
3.Jlabopatopnast pabora Nel6. AmumnokucnoTsl. | JlabopaTopHo- 2 23
benku MPAKTUYECKOE
3aHATHE
4 Ilpaktuueckoe 3anstue Ne 17 «Pacro3HaBanue JlaboparopHo- 2 2,3
MPAKTHYECKOe
TJTACTMACC ¥ BOJIOKOH» 3aHsTHE
5.Jlabopartopnast pabora Nel8 «nenTudukarus Jlaboparopro- 2 123
MPAKTHYECKOe
OpPTaHHYECKUX BEIICCTBY» 3aHsITHE
6.Cemunap «Butamunsl. @epmeHTbI. [ OpMOHBI» Ipakruyeckoe | 2 |23
3aHATHE
CamocrosiTesbHast padoTa 00y4arOIuXcs 8
1.Coo0menus o Oelkax, X CBOMCTBAX U 4
PUMECHECHHU.
2. CocTaBlicHHE TEXHOJIOTMUECKOH IIETIOYKH: 4
«[IpoMBITIIIEHHOE TPOU3BOICTBO XUMUYECKUX
BOJIOKOH»
E%Mg 2.5. Cozep:kanue yueGHOro MaTepuaa Ypox 2 |1 ,32,
3Ha(;ﬂ;%enne O0606uienne 3HaHUH 0 OPraHUYECKON XMMUH
KoncyabTanun 12
gITTT%rc(;l;?ISII/I a JuddepeHnHpoBaHHDIN 3a4ET
KoncyabTanumn
Ne Tema KonuuectBo
4acoB
1 | Crpoenue aroma u [lepuoanmyeckas cucrema XuMudeckux 3mnemeHton /.. 2
MenpeneeBa
2 | CBoiiCTBa OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB 2
3 | Pemenue pacueTHbIX 3aa4 1O OOIIEH M HEOPTaHUYECKON XUMHUH 2
4 | OcHOBHBIE CBOICTBA OPraHUYECKUX BEILIECTB 2
5 | Pemenue pacueTHbIX 3a1a4 110 OPraHU4ECKON XUMHUU 2
6 | Pemenue kauyeCTBEHHBIX 3a7a4 MO OPraHUYECKON M HEOPTaHNYECKOU XUMHUH 2

Htoro

12 yacoB




3. YCJIOBUS PEAJIM3ALIMU ITPOTI'PAMMBI IUCHUTIJINHBI

3.1. Tpe6oBaHMsA K MUHUMAJIBHOMY MAaTE€PHAJBHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanuzanus yueOHOM NUCHUIIIIMHBI OCYILIECTBISETCS B KAOMHETE XUMHUH U OMOJIOTHH.

ObopynoBanue:

Pabouee Mecto mpemnomaBaTens, IMOCAOYHBIE MecTa OOydYaromuxcs (M0 KOJIMYECTBY
oOyJaromuxcs);

yUYeHHUYeCcKass J0CKa, HMHTEpaKTUBHAasg J0CKa; HAOOp XHWMHUYECKUX PEaKTUBOB, HaboOp
XUMHUYECKON MOCY/IbI, TAOOPaTOPHBIE CTEHbI, II1aKaThI;

MHTEPaKTUBHAS J10CKa, HOYTOYK.

[TporpammHuoe oOecrieueHue:

Kaspersky Endpoint Security mmst 6usmeca CTAHJIAPTHBIN (rockortpakt 0612\2 o
06.12.2016, rockonTpakt 2018EII-13 ot 09.11.2018)

MS Windows (moroBop Tr000075134 ot 20.02.2016, norosop 10/20 ot 27.02.2020)

MS Office (rockonTtpakt 0377100000315000019-0020963-01 ot 12.01.2016).

3.2. UndopmanuonHoe odecrniedeHne 00yueHus

IlepeyeHb peKOMeHyeMbIX Y4eOHBIX U3IAHUI, TOMOJHUTEIbHON JUTEPATYPbI:

OcHOBHBIC HCTOYHHMKH:

1. Xumus : yaebnoe mocodue s CITIO / M. I'. Usanos, JI. A. baiikoBa, O. A. HeBonuHa,
M. A. Kocapesa ; nox pemakiueii M. . Kanuanuenko. — 2-e uza. — Caparos, ExatepunOypr :
[IpodoOpazoBanmne, Ypansckuii dhenepanbupiii yauepeutet, 2019. — 106 ¢. — ISBN 978-5-4488-
0387-1, 978-5-7996-2918-2. — TeKcT : 37MEKTPOHHBIH // DnekTpoHHO-OnbmoTeynas cucrema IPR
BOOKS : [catit]. — URL: http://www.iprbookshop.ru/87902.html

2. Xumus : yuebnoe mocobme mis CIIO / cocraBurenu I'. FO. Boctpukoma, E. A.
Xopoxopnuna. — Caparos : [Ipodobpazosanue, 2019. — 91 c¢. — ISBN 978-5-4488-0369-7. —
Texkct : snexkTpoHHBIH // DnexkTpoHHO-OmOmmoreunas cuctema IPR BOOKS : [caift]. —
URL:http://www.iprbookshop.ru/87280.html

JlonoTHUTeIbHbIE UCTOYHUKM:

Heuaes, A. B. Xumus : yue6noe nmocodue mist CI1O / A. B. Heuaes ; mox penakiueid M. T
WBanoBa. — 2-e u3n. — Caparos, ExatepunOypr : IlpodobpazoBanue, Ypansckuii (enepanbHbiii
yauBepeuteT, 2019. — 110 c. — ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-OmOmuoreunass cucrema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/87903.html

Cracp, H. @. O6mas u Heopranndeckas xumus : cripaBounuk st CI1O / H. @. Cracs ; of
penakuueir A. I1. Uneun. — Capatos : [Ipodo6pazoBanue, 2017. — 92 ¢. — ISBN 978-5-4488-
0022-1. — Texkcr : 2neKTpoHHBIH // DnexTpoHHO-0MbaroTeuHas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/66393.html

Humepnem — pecypcoi

www.hemi.wallst.ru (O6pa3oBaTeNbHBIN CAUT JJIS IIKOJIBHUKOB «XHUMHUS»).

www.alhimikov.net (O6pazoBaTenbHBIN CAUT TSI ITKOJIHHUKOB).

www.chem.msu.su (DnekTpoHHast OUOIMOTEKA IO XUMHUH).

www.enauki.ru (MHTepHET-U3/1aHue Ui yuuTenei « EcTecTBeHHbIe HAYKN»).

www. lseptember.ru (MmeTognueckas razera «llepBoe ceHTAOPs»).

www.hvsh.ru (xypHan «Xumus B mIKOJIE»).

www.hij.ru GkypHAIT « XUMUS U KU3HBY).

www.chemistry-chemists.com (371eKTpOHHBIH KypHaNT « XUMUKHA U XUMHUS).




4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOMN
JUCIHHUITIMHBI
KoHTpPo/1b M OLleHKa pe3yJbTaTOB OCBOCHHUS YYEOHOH MUCIMIUIMHBI OCYLIECTBISETCS
MpernojaBaTesieM B TIPOIECCe MPOBEIACHUS MPAKTUUYECKHUX u 71a00paTOpPHBIX 3aHITHM,
TGCTI/IpOBaHI/IH, a TAKXXC BBIITOJIHCHUA O6y‘IaIOH_II/IMI/IC$I I/IH,Z[I/IBI/II[ya.HBHBIX 3aﬂaHHﬁ, HpO@KTOB,
HICCIIENOBAHUMN.

Pe3yabTaThl 00VUeHHS DopMbI H MeTO/IbI KOHTPOJISl ¥ OIIeHKH
(OCBOCHHBbIE YMEHUS, VCBOCHHbIC 3HAHUS) pe3yabTaToB 00y4YeHHs
OcBoenne conepkanus yaeOHOM TuCHUIUIMHEI | [IpakTryeckue 3aHATUs
«XuMUs», 00eCTIeYNBACT JOCTIKECHHE TECTHUPOBaHUE
CTYJIEHTaMH CJIEAYIOUINX Pe3yJIbTATOB: n1abopaTopHbIe pabOTHI
* IUYHOCHIHBIX: JlomariHue 3a1aHust

— YyBCTBO TOPAOCTH M yBaKeHUs K uictopur U | JluddepeHnunpoBanHblii 3a4eT
JOCTHKEHUSIM  OTEUECTBEHHOM XuMHueckol | HauBuayanbHble MPOESKTHBIE 3aJaHUs
HAyKH; XUMHUYECKH T'PaMOTHOE TOBEJCHUE B
npo(eCCHOHAIBHON JIEATETLHOCTH U B OBITY
pu OOpaIEHUH C XUMUYECKUMHU BEUIECTBAMH,
MaTepuaiaMH U MpoLeccaMu;

— TOTOBHOCTH K MPOJOKEHUI0 00pa30BaHUs U
MOBBIMICHUS KBaTU(GUKAIIMKA B  U30paHHOMN
npodheccCHoHABLHOM JESITEIIbHOCTH "
O0OBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETCHIIUN B 3TOM;

—  yYMEHHE  UCHOJB30BaTh  JOCTHUKCHHS
COBPEMEHHOM XUMHYECKOU HayKHU "
XUMHUYECKUX TEXHOJIOTUH IS TOBBILICHUS
COOCTBEHHOTO MHTEIIEKTYaTbHOTO Pa3BUTHUS B
BBIOpAHHOU npodeCCuOHAITBHON
JESITEIIbHOCTH;

* MemanpeomemHuix:

—  HCIOJIb30BaHWE  Pa3jMYHBIX  BHJIOB
MO3HABATENIIbHON JESITENbHOCTY U OCHOBHBIX
UHTEIJICKTYalbHBIX —OMNepanuid  (MMOCTAaHOBKHU
3agaun, (OpPMYIUPOBAHUS TUIIOTE3, aHATIN3a U
CHHTE3a, CpaBHEHUS, 000011IeHNS,
CUCTEeMATH3aIl¥,  BBISABICHUS  MPUIHHHO-
CIIEICTBEHHBIX CBsI3€H, IMIOMCKa AaHaJOrOB,
GbopMyTUpOBaHUS BBIBOJOB) JMJIs PEIICHUS
MOCTaBJICHHOMW 3a/1a4M, IPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HaHWs (HAOJIOICHUS, HAYyYHOTO
SKCIIEPUMEHTA) JJIsi M3YUYEHUs Pa3IUYHBIX
CTOPOH XMMHYECKUX OOBEKTOB U MPOIECCOB, C
KOTOPBIMU BO3HUKAET HEO00XO0IUMOCTh
CTAJIKMBAThCS B MPOdeCCHOHATBHOU cdepe;

— UCMOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB IS
MOJTy4eHUS XUMHUYECKOU uHpOpMaInHy,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb IS
JMOCTHKEHHUS ~ XOPOIIMX  pe3yabTaToB B
npodeccuoHabHOU cdepe;

* NPeOMEmHbIX:

— c()OPMUPOBAHHOCTH NPEJCTABICHUN O MECTE




XMMHU B COBPEMEHHOW HAy4YHOM KapTHHE
MUpa;  [OHUMaHuWEe  pOJU  XUMUU B
dbopMupoOBaHUHI Kpyrosopa "
(GYHKIIMOHATBLHOW TPAMOTHOCTH YeIOBEKa IS
peleHus: MPaKTUUECKUX 3aau;

- BJIAJICHUE OCHOBOIIOJIaraloIIMMHI
XUMHYECKUMHU MOHSTUSIMH, TEOPUSMU,
3aKOHAMHU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BAHNE XUMUYECKOM TEPMHUHOJIOTHEN M
CHUMBOJIUKOM;

— BIIQJICHHUE OCHOBHBIMHM METOJAaMU HAy4YHOTO
MO3HAHUS,  HMCHOJIb3yEMbIMU B XUMHUHU:
HAOJIIO/ICHUEM,  OMHCAaHUEM, H3MEpEHHUEM,
OKCIEPUMEHTOM;  yMEHHE  00pabaThIBaTh,
OOBSCHATH PE3yNbTaThl MPOBEIACHHBIX OIBITOB
U JIeNaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
IPUMEHSTh METOJIbl MO3HAHUS TPU PELIECHUU

IIPaKTUYECKUX 3a/1a4;

—  cOpMHpPOBAHHOCTH  YMEHHS  JIaBaTh
KOJIMYECTBEHHBIE OLEHKH M IIPOU3BOAUTH
pacyeTbl 1O XHMHYECKHMM (QopMmyliaMm U

YpaBHEHHUSIM;
- BIIQJICHUE MpaBUJIaMHU TEXHUKHU
0e30MmacHOCTH npu MCIOJIb30BaHUU

XUMHUYCCKUX BCIUICCTB,

— c(hopMUPOBAHHOCTh COOCTBEHHOM O3
[0 OTHOIIEHHUIO K XUMHUYECKOW MH(pOpMaIuy,
MIOJTy9aeMOM U3 pa3HbIX HCTOYHHKOB.

—

TemaTuka HHAUBUAYAJBHBIX IPOEKTOB

buotexHosorus u renHas nHx)eHepusi — TexHonorun XXI Beka.

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

3. CoBpeMeHHbIE METOIbI 00€33apaKUBaHUSI BOJIBI.

4. Annotponusi METaJJIOB.

5. Kwuznup u gearensHocTh J. 1. Menaeneena.

6. «IlepuognueckoMy 3aKOHY Oy/yliee HE TPO3UT Pa3pYIICHUEM. ..»

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

8. HM3oromnsl Bonopoaa.

9. Hcnonb3oBaHUE paAHOAaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETIAX.

10. PeHTreHOBCKOE U3IIyY€HHE U €T0 UCIOJb30BaHUE B TEXHUKE U MEIUIUHE.

11. [ImazmMa — 4eTBEpPTOE COCTOSTHUE BEIIECTBA.

12. AMopdHbIe BemecTBa B IpUPOJE, TEXHUKE, OBITY.

13. Oxpana okpyxKawmend cpeapl OT XHUMHUYECKOro 3arpssHeHus. KosnuecTBeHHbIE
XapaKTEPUCTUKH 3arps3HEHUSI OKPYKAIOIIEH Cpesbl.

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

15. 3amuTa 030HOBOTO IKpaHa OT XUMUYECKOIO 3arpsI3HEHUS.

16. I'pybomucniepcHbie  CHUCTEMBI, WX  KjJacCHpUKAIMs U  HCIOJIb30BaHHE B
npodecCHOHATBLHOMN 1eATEIbHOCTH.

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.

OMyJIbCHH C TIUILEBON MPOMBIIUIEHHOCTH

MuHepasbl ¥ TOpHBIE TOPObI KaK OCHOBA JTUTOC(EPHI.

PactBops! BOkpyr Hac. Tumsl pacTBOpOB.

Bona kak peareHT u cpena Juisi XUMHYECKOT0 MpoLecca.

Kusnub u gestenbHocts C. AppeHuyca.

Bknan oTe4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPHUH JIEKTPOJIUTHYECKON TUCCOIUALIUN.
YcerpaHeHue KEeCTKOCTH BOABI HAa IIPOMBILUICHHBIX IIPEANPUATHSIX.

CepHas KuCI0Ta — «XJIe0 XUMUYECKON MTPOMBIIIJICHHOCTH.

Hcnonp3oBaHne MUHEPAIbHBIX KUCIOT HAa IPEANPHUATHIX PAa3IMYHOTO TPOQHIIs.

OKcuabl ¥ COJIA KaK CTPOUTENIbHBIE MAaTEPHUAIIBI.

Hcropus rumca.

[ToBapeHHas COJIb KAaK XUMHUYECKOE ChIPBE.

MHoroiaukuii kKapOooHaT Kalblys: B IPUPOJE, B IPOMBIIUIEHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPoOU3BOJICTBE U B OBITY.

BupryansHoe MOAEIMPOBAHNE XUMUUECKUX ITPOLIECCOB.

DIIEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIABOB JIEKTPOIUTOB.

[IpakTyeckoe MpUMEHEHHE DJEKTPOJN3a: papUHUPOBAaHUE, TajJbBaHOIUIACTHKA,
raJbBaHOCTETHS.

Hcropus momydeHust 1 MPOU3BOICTBA ATFOMUHUSL.

DIEKTPOTUTHYECKOE TIOTy4YeHUE U papUHUPOBAHUE MEIH.

Kuzub n gesrensHOCTh 1. J[9BH.

Posp MeTtajuioB B HCTOpHUM YEIOBEUYECKOW LUBHIM3aUMU. VICTOpHS OTEUEeCTBEHHOU
yepHOU MeTautyprui. COBpEMEHHOE METAITYPrUYeCKOE MPOU3BOICTBO.

Hcropus oTe4ecTBEHHOM IBETHOM METAJUIypruu. Posib METalIOB U CIUIABOB B HAYYHO-
TEXHUYECKOM IIpOrpecce.

. Koppo3us MeTanminoB u ciocoObl 3alIUTH OT KOPPO3UH.
42.
43.
44.
45.
46.
47.
48.

WueptHble uiu 6J1aropoHbIe Ta3hbl.

Poxnaromue conm — rajaoreHsl.

Uctopus mBeACKON CIIMYKH.

Hcropust BOBHUKHOBEHUS U Pa3BUTHSI OPraHUYECKON XUMHUU.

Kuznb u gestensHOCTh A. M. ByTneposa.

Buranusm u ero xpax.

Ponb OTE€YEeCTBEHHBIX YYEHBIX B CTAHOBICHHM W DPA3BUTHH MHPOBOM OPraHUYECKOU
XUMUU.

CoBpeMeHHbIE TPEACTABICHUS O TEOPUH XUMHYECKOTO CTPOEHUSI.

DKOJIOTMYECKUE aCIIEKThI UCIOJIb30BAHUS YTIEBOJOPOAHOTO ChIPHSI.

OKOHOMMYECKHE AaCMEKThl MEXKIYHApPOJHOTO COTPYIHHMYECTBA I10 HCHOJIb30BaAHUIO
YIIEBOIOPOAHOIO CHIPBSI.

Hcropust OTKpBITHS U pa3pabOTKH Tra30BbIX U HEPTIHBIX MECTOPOXKACHUN B Poccuiickoii
®denepauuu.

XuUMHS YTIIEBOIOPOIHOTO CHIPhs K MOsI Oymyriast mpodeccus.

VYri1eBo10poiHOE TOIIMBO, €r0 BU/bI U HA3HAYCHHUE.

CuHTeTH4ecKe KayqyyKu: HCTOPHsI, MHOT00Opa3ue U MepCreKTUBBL.

Pe3nnoTexHnueckoe Mpon3BOJICTBO U €r0 POJIb B HAYUHO-TEXHHUUECKOM MPOTpecce.
CBapoyHO€E MPOU3BOJICTBO U POJIb XMMHUU YIJIEBOJOPOIOB B HEM.

Hedts u ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJHOTO MEXIYHAPOIHOTO
COTpYAHUYECTBA.

XHUMHUYECKUH COCTAB BOJOIIPOBOJIHOM BOBI B KOJIIEIKE.

HckyccTBEHHBIE KUPBI — YIpo3a 3J0POBbIO

N3MeHeHrne XMMIYeCKOTro COCTaBa BOBI MOCTIE UCIIONh30BaHUS OBITOBOTO (QUIIBTpA.



62. CTUMYJIATOPBI pOCTa pacTeHWHl ¥ WX BIMSHHE Ha YKOPECHEHHE YEPEHKOB I€aproHHH
30HAJIBHOM.

CocraBureib: @ %«’
IperoaBaTesns O.A. JlaBeiiknHa

[Ipencenarens UHKIOBOH KOMHUCCHI
arpOHOMHH M TEXHUYECKUX CIELHATTEHOCTEH %9/ 0.B. CmeranHuKoBa



