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Pabouas mnporpamma y4yeOHOM AMCHMIUIMHBI pa3pabOTaHa Ha OCHOBE
®denepanbHOro0 rocyJ1apcTBEHHOro oopazoBatenbHoro crangapta (ganee — @I'OC) mo
cpeaHemy obiemy oOpaszoBanuto, [IpumepHoit mporpammoi o0011e00pa3oBaTEeIbHOM
yueOHOI TUACIUTUINHEL «XuMu», PEKOMEHI0BAHHOM DenepanbHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM yupexkaeHueMm «DenepanbHblii HHCTUTYT pPa3BUTHS
obpazoBanusa» (mpotokoi Ne 3 ot 21 utonst 2015 r.).

Opranuzanusa-pazpadotunk: GI'bOY BO [N'opHo-Anrtaiickuil rocyaapcTBEHHbIN
YHUBEPCUTET ArpapHblil KOJIIEIK.

Cocrasutens: laBbiakuna O.A., npenoaaBarens [TIKK



COJIEP)KAHUE

1. TIACTIOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCIIUIIINHBI
2. CTPYKTYPA U COAEP)KAHWE YUYEEHOU JUCIIUTIJIMHBI

3. VCJIOBUS PEAJIU3ALIMM YUEBHOU JIMCLMIUIMH
3. KOHTPOJIb 1 OLIEHKA PE3YJLTATOB OCBOEHMSI VUEBHOU
JIUCLIUTUIMHBI

13
14



1. IACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JJUCIIUIIJIUHBI

«XUMMUSA>»
1.1. O0J1acTh NpUMeHeHus1 padouyeil MporpamMmMbl

Pabouyas nporpamMmma yueOHON JUCHUIUIMHBI SIBIASETCSA YaCThIO MPUMEPHON MPOTPAMMBI
noArotoBku crnenuanuctoB cpennero 3seHa (IMIICC3) B coorBerctBUU ¢ PI'OC 1o
crienansHocTH CITO 36.02.01 Betepunapusi.

JIns oCBOGHUSI TUCHMIUIUHBI «XUMHS» OOydarolmuecss HUCIOJb3YIOT 3HaHMUS,
YMEHHMS, HaBBIKM, IIOJYYEHHbIE B XOJI€ H3y4YeHHUs MpeameroB «MaremaTuka»,
«@Puzuka», «bruonorus».

OcBoeHKe JaHHOW TUCIUIUTMHBI HEOOXOAUMO 00YyYaroIIeMycCsl JIJIsl YCIICIITHOTO
u3y4deHus MpodheCCUOHABHBIX JUCHUIUIUH U MOJTYJICH.

1.2. MecTo y4eOHOW JAUCHUIUVIMHBI B CTPYKType OCHOBHOM
npodeccnoHaNbHON 00pa3oBaTeIbHOM MPOrpaMMbI:

Jucuurmivaa —sBisieTcss NpoGUIBbHONW JUCHUILIMHONW 0011e00pa3oBaTeIbHOTO
IUKJIA.

1.3. Heau um 3agaum y4eOHOH AUCHUILVIMHBI — TPeOOBaHMA K
pe3yabTaTaM OCBOEHHS Y4eOHOM TUCIUNJINHBI:

enu yaeOHOM TUCIUTUIMHBI:

- ¢dopMHpoBaHUE Yy OOYYAIOMIMXCA YMEHHUS OIEHWBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHMS JJISI Ka)KJO0TO YEIOBEKA;

- (hopmupoBanne y 00ydarOmuUXCs MEIO0CTHOTO MPEACTABICHHUS O MUPE U
pOJIM XMMUHU B CO3JIaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHPA;
yMEHHUS OOBACHITH OOBEKTHI M MPOILIECCHl OKPYXKAIOMIEH N1eHCTBUTEILHOCTH:
MPUPOJTHOM, COLUMATBHOM, KYJIBTYPHOW, TEXHUYECKOM CpEIbl, UCIOJb3Yys IS
ATOT0 XMMUYECKUE 3HAHUS;

- pa3BUTHE y OOYyYaIOIMXCS YMEHHU pa3nuvarh (aKkTehl U OIICHKH,
CpaBHUBAaTh OLIEHOYHBIE BBIBOJBI, BUAETh MX CBA3b C KPUTEPHUSIMHU OLICHOK U
CBSI3b KPUTEPUEB C OMPEIEICHHOW CHCTEeMOW IEHHOCTEH, (hopMymupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

- nmpuobpeTeHne 0oOyJarOIMIMMUCS OTbITa PA3HOOOPA3HOW JEATEITHHOCTH,
MO3HAHMS M CaMOIIO3HAHMS; KIIOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIBHOE
3HAQUYEHHUE MJI1 PA3JIMYHBIX BHUJIOB JEATEIbHOCTH (HABBIKOB PEIICHHS MPOOIEM,
NPUHSTHS ~ pElIeHWl, T[OWCKa, aHaiam3a u o0paboTku  wHOOpMaIH,
KOMMYHHKATUBHBIX  HAaBBIKOB, HAaBBIKOB  HU3MEPEHUH, COTPYAHUYECTBA,
0e30MacHOro o0panieHus ¢ BEMIECTBAMH B TOBCETHEBHOM JKU3HU).

OcBoeHue coAep:kaHUsl Y4eOHOU JUCHMIUIMHBL «XUMHSI», 00ecreyruBaeT
JTOCTHKEHUE 00YUaIOIINUMUCS CIEAYIONIUX Pe3yJbTAaTOB:
* IUYHOCHIHBIX



— YyBCTBO T'OPJOCTU M YBaXKEHUS K MCTOPUU M JOCTHIKEHHUSM OTE€YECTBEHHOMU
XUMHYECKOM HAyKH; XUMHUYECKM TPAMOTHOE TIOBEJACHHE B MNPOQPECCHOHATBHON
JESATENbHOCTU U B OBITY IpH OOpAaIIEHUH ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepuagaMu
U IPOLIECCAMU;

— TOTOBHOCTh K MPOAOHKEHUI0 00pa30BaHMs U MOBBIIIEHUSA KBAIU(PUKALUUA B
n30paHHOM NpOo(decCHOHANBbHON JEATENBbHOCTH M OOBEKTUBHOE OCO3HAaHUE pPOJU
XUMHYECKUX KOMIIETEHIII B 3TOM;

— YMEHHUE HCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XHMMHUYECKOW HAayKH HU
XUMHYECKUX TEXHOJOTUWA JJI TMOBBIIMIEHUS COOCTBEHHOTO HHTEIEKTYaJIbHOTO
pa3BUTHs B BEIOpaHHOM npodecCroHaNbHOM eATeTbHOCTH;

* MemanpeomMemHbix:

— UCIOJIb30BAHME PAa3IUYHbIX BHUJOB TO3HABATEIbHOW JAESATENBHOCTH H
OCHOBHBIX HHTEJUIEKTYaJbHbIX oOlepaluuid (MOCTaHOBKHU 3ajayu, (HOpMyIupoOBaHUS
TUMOTE3, aHaJu3a U CHUHTE3a, CPaBHEHMs, 00O0OIIEHNUs, CUCTEMAaTH3alli1, BbISIBICHUS
NPUYMHHO-CIIEJICTBEHHBIX CBS3€H, MOMCKa aHAJIOTOB, (POPMYIHUPOBAHUS BBIBOJIOB) /IS
pEelIeHHs] TOCTaBICHHOW 3aJayd, MPUMEHEHHWE OCHOBHBIX METOJIOB TMO3HAHUS
(HaOmrofieHnsl, HAYYHOTO OSKCHEPUMEHTa) JUIsi M3YYEHUS Pa3IMYHBIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOLIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOIUMOCTH
CTAJIKUBATHCA B MPodecCuoHalIbHOU cepe;

— WCHOJB30BAHME PANMMYHBIX HMCTOYHUKOB JUJI TOJYyYEHUS XHMHUYECKOU
UHpOpMAIMK, YMEHHE OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHUKEHMSI XOPOIIUX
pe3yabTaTOB B MPOQECCUOHANBHOM cdepe;

* HPEOMeMmHbIX:

— c(OpMHUPOBAHHOCTH MPEJICTABICHUNH O MECTE XMMHUU B COBPEMEHHOW Hay4YHOMH
KapTUHE MHpa; T[OHUMaHME pOJIM XHUMHUU B (OPMUPOBAHHMU Kpyrozopa M
(YHKIMOHAJIBHON IPaMOTHOCTH YeJIOBEKA IS PEIICHUs TPAKTUUECKUX 3a/1a4;

— BIAQJCHHE OCHOBOIOJATalIUMU XUMHYECKUMHU TOHATUSAMHU, TEOPHUSIMHU,
3aKOHAaMH U 3aKOHOMEPHOCTSIMHU;  YBEPEHHOE  IOJb30BAaHUE  XUMHUYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJIQJICHUE€ OCHOBHBIMM METOJIaMHU HAy4YHOI'O IO3HAHUS, HCIOJIb3yEMbIMHU B
XUMUH: HAOJIIOJICHUEM, ONUCAaHHEM, HW3MEpPEHHEM, OHKCIEPUMEHTOM; YMEHHE
o0palaTeiBaTh, OOBSACHATH pE3yJbTaThl MPOBEIACHHBIX ONBITOB U JENaTh BBIBOJIBI;
TOTOBHOCTh M  CIIOCOOHOCTh MNPHUMEHATh METOJAbl [O3HAHUS TPU PELICHUHU
NPAaKTHUYECKUX 33/1a4;

— c(OpMHUPOBAHHOCTh YMEHHS AaBaTh KOJWYECTBEHHbIE OLIEHKH U MPOU3BOAUTD
pacueTsl 0 XUMUYECKUM (POpMyJIaM U YpaBHEHUSM;

— BJIQJICHUE TPAaBWIAMH TEXHUKUM O€30IaCHOCTH IIPU HCMOJIb30BaHUH
XUMHYECKUX BEILECTB;

— c(opMHPOBAaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K XMMHYECKOM
uHpOpMaIuy, MOITYy4aeMOi U3 Pa3HbIX HCTOYHUKOB.

1.4. Kotn4yecTBO YacOB HA OCBOEHHE nporpamMmmasl yqeﬁﬂoﬁ AUCHUIIJIMHBI
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOyuaromerocs 216 yacos, B TOM yucie:
00s13aTeNIbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyuatorierocs 140 yacos;
CaMOCTOSTENIbHON paboThl oOyyaromerocs 64 yaca;



KOHCYNbTaImii 12 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJINHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Buj yyeOHo# padoThI Oovem uacoe
MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 216
Oobs13aTesibHAs ayIMTOPHAas yueOHasi HAarpy3Ka (Bcero) 140

B TOM 4HUCJIC.

nabopaTtopHbie pabOThI

MPAKTUYECKUE 3aHATHS 70

KOHTPOJIbHBIC pa6OTBI

KypcoBasi pabota (poeKT) (eciu npedycmompeHo)

CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero) 64

B TOM YHUCIJIC:

caMoCTosITeIbHAs pa0oTa HaJl MHIUBUIYATbHBIM ITPOCKTOM ! 12
OmpenenieHne 1EMW HUCCIEIOBATENbCKOM paboThl W myTeh ¢
JIOCTHKEHUS
CocraBlieHH€ TUTaHa UCCIIEA0BATEILCKOU pabOThI
[Tog6opka mpUMEPOB IMITUPUUECKUX METOJIOB UCCIICIOBAHUS
[TonGop muTepaTypsl MO TEME HCCIIEIOBAHUS
BrlnonHeHne SKCIEpUMEHTAIBHONW YacTh
CocraBieHue NpoeKTa MPe3eHTaAlUU s TyOJIMYHOMN 3alUThI

NWWND P -

1.Jomamnss pabota (ynpaskHEeHUs, pElIeHe 3a1a4)

2.PaboTa ¢ yueOHUKOM, KOHCIIEKTUPOBAHHUE

3.PaGora ¢  METOOMYECKUMH  MOCOOUAMH,  OdOpMIICHUE
71a00paTOPHBIX paboT

4.IToaroroBka cooOIEHUI

5.Co3nanue MyJbTUMEIUNHBIX MPE3CHTALIUI

6.CocTaBieHue ypaBHEHHI

7.CocTtaBieHre KpoccBop/ia

8.CocTtaBlieHre IEKTPOHHBIX, dJIEKTPOHHO-Tpaduaeckux Gopmyn

= = =
Pwo oo ©g

Koncynomayuu 12

[IpomexyTouHas arrectamus - apyras ¢gopma KOHTPOJIS - BBICTABICHUE UTOTOBOM
OIICHKH B JKYPHAJI IO TEKYIIEH yCIIEBAeMOCTH CTyJIeHTa — 1 cemecTp;
HUmoeosas ammecmayus 6 oopme oughgepenyuposanno2o 3auema 6o 2 cemecmpe

B pabGore mo nucnumimmHe «XWUMHS» TPEIyCMOTPEHA WHIWBHIYyaTbHAs
paboTta ¢ OOyYalOIIMMUCA HHBAIUAAMU M OOYYAIOUIMMHUCS C OrPAHUYEHHBIMU
BO3MOXHOCTSIMH 310pOBbsi. [log MHAMBHUIyaTbHON pabOTON MOAPa3yMEBACTCS JIBE
dbopMbl B3aUMOJECHUCTBHS C MpenojaBaTelieM: WHIWBUAYyalibHas yuyeOHas pabora
(KOHCYNbTAIMK), T.€. JOMOJHUTEIBHOE pa3bsiCHEHHE Y4yeOHOro marepuaia u
yriyOJIeHHOE H3yYeHHEe Marepuajia ¢ TeMH OOYYalolIUMHCS, KOTOpPhIE B 3TOM
3aMHTEPECOBaHbl, 1 UHAUBU/lyallbHAsl BOCIUTAaTEIbHAs paboTa.




@opMbl  CaMOCTOSITEILHOM pabOThl TaKXKE YCTAHABIUBAIOTCS C YYETOM
WHJMBUAYAIbHBIX TCUXO(PU3MUECKUX OCOOCHHOCTEM (YCTHO, MHCHMEHHO Ha
OymMmare Wiy Ha KOMIBIOTEPE, B GOpME TECTUPOBAHUS, SJIEKTPOHHBIX TPEHAXKEPOB U
T.1.). [Ipn HeoOxoauMocTH OOydYaroIMUMCS MPEIOCTaBISAETCS JOMOIHUTEIbHOE
BpeMs JUIsl KOHCYJIbTAIIU U BBITIOJTHEHUS 3aIaHAH. DTO MOTYT OBITh:

— paboTa C KHUTOW U IPYTUMHU UCTOYHUKAMH WH(POPMAIIUH, TIJIaH-KOHCTICKTHI;

— pedepatuBHBIC  (BOCTIPOW3BOJAININE), PEKOHCTPYKTHBHO-BapUATHUBHEIC,

ABPUCTUUYECKHUE, TBOPUECKUE CAMOCTOSATENIbHBIE paOOThI;

— TPOEKTHBIE PabOThI;

— JIMCTaHIIMOHHBIC TeXHONoruu (padora B cucreme Moodle).



2.2. TemaTu4eckuii IJIaH U cOieP:KaHUE Y4eOHON TUCUMIUIMHBI <« XHMMI»

HanMeHnoBaHue Coaep:xkanne yueOHOro MaTepuaJia, 00 | Yp
pa3iesioB U TeM | JadopaTopHble Pa00Thl U MPAKTHYECKHUE bEM | OBe
3aHATHSA, CAMOCTOSITe/IbHAS padoTa yac | Hb
o0yyarmmxcs OB | OCB
O€H
' _ _ usi
1 Z 3 4
Paznen 1. OO0masi ¥ HeOpPraHu4YecKass XMMHS 143
1ema I.1. CoaepikaHnne yueOHOro MaTepuajia Z
OcHoBHBIE 7 7
NOHSATHS U 1.OcHoBHEIE TOHATHSA XUMUH. OCHOBHEIE Jlexus
3AKOHBI XUMMH | 501 0mt1 XHUMUN
IIpakTH4YecKkue 3aHATHS 74
1. Pacuetsl mo xumudeckum GopmysiaMm u [TpakTrueck 2 143
ypaBHEHUsIM. Pacuer MonsipHOU U o€ 3aHATHE
MOJIEKYJIsIpHOM Macchl. KonudecTBo
BEIIIECTBA
CamocTosiTeqibHAasi padoTa 00y4arOIIUXCH
ITogroroBka  cooOmieHUsT MO  TEMe:
«lloHsiTHE O XWMHUYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUM ¥ HAHOTEXHOJIOTHH.
HayuHnble MmeTo1bI TO3HAHUS MHPA.
lllféhﬂ%olﬁ%fqemn Conep;xanue y4e0HOro MaTepHaia 4
1 3AKOH M 1. CtpoeHnue atoma Ypok < I
Hepuoanuecka > 7 7
1 CHCTEMA 2. Ilepuoanueckuii 3axoH u llepuonnueckas | MIHTEpakTuB
XUMHYECKUX =
S TIOMEHTOB CHUCTEMA XMMHYECKHX AIIEMEHTOB HBII YpOK
. J.1.MenneneeBa
eH/IeJieeBa U y
CTpoeHHe IIpakTH4eckue 3aHATHS
aToma 1.CocraBneHue 2IeKTPOHHBIX U IIpaktudeck | < 3
3IEKTPOHHO-TpaduuecKkux (HopMyII aTOMOB 0€ 3aHATHE
XUMUYECKHX AJIIEMEHTOB
CamocTrosiTeqbHasi padoTa 00y4alnuXCs 2
[lonroToBka  cooOmIeHUST MO  TEME: 2
«PannoakTUBHOCTD. Hctions3oBanue
PaaMOAKTUBHBIX H30TONOB B TEXHUYECKUX
Heisix. PEeHTreHOBCKOE U3IyYeHUE U €ro
UCIIOJIb30BAHUE B TEXHUKE U MEJUILIUHEY.
Tema 1.3. Conepxanue yueOHOr0 MaTepHuaJia 4
Crpoenne 1. MoHHAas, KOBAJICHTHAS. XUMHUYECKAs CBA3b. YPpoK z <
B TBa
emec 2. Merajunueckas ¥ BOAOPOJHAS CBA3U. YpoxK Z 2
ArperatHbie COCTOSIHUSI BELIECTB
IIpakTHyeckue 3aHATHS <
> IIpakTyeck Z Z,3
1. Pemrenue 3ama4 n ynpaxHCHHH MO Teme | - R Torom
«CTpoeHue BEIIeCTBaY
il

CamocTosiTesibHas padoTa 00y4YarIMuXCs




CocraBiieHue
«Konneucamus.

KpOCCBOpJa IO  TEME:
Texkyuects.  Bosroska.
Kpucrannuzanus. CyO6numanus 151
necyonumanusi. AHOManuu  (QU3HYECKUX
CBOMCTB BO/IbL. JKuaKne KpucTamibly.

CocraBnenue TEPMHUHOJIOTHYECKOT O
cioBaps 1o teme: «MuHepanpl U TOPHBIE
NOPOJAbI KaK MPUPOJIHBIE CMECH. DMYJIbCUH
u cycneHsud. 3onu u reau. Koaryismus.
Cunepesuc.

lema
PacTtBOpBI.

DJIEeKTPOJIUTHY

eCKasfl
AHCCoONan s

1.4.

Conep:kanmne y4eOHOTr0 MaTepuaJjia

1.PacTBOpBI. PactBOpeHue.
OIEKTPOJUTHYECKAS JUCCOLUALMS.

Ypok

1,z

IIpakTHYeCKHE 3aHSITUA

N

1.Pemenue pacyYEeTHBIX 3a1a4 "
yOpaXHeHun 1o  t1eMe  «PacTBOph».
JlabGoparopnas pabora Nel. [IpuroroBnenue
pacTBOpOB pa3InYHbBIX BUJIOB
KOHLICHTPALIMU

IIpakTH4eck
O¢ 3aHATHC

Z2,3

3.JIaGoparopnas padota Ne2. I'mmaposnu3
conen

JIabopaTopH
0_

MMPAaKTHUYICCK
OC 3aHATHUC

2,3

CamocTosiTesibHasi padoTa 00y4arommXxcst

[ToaroroBka cooOIIEHN IO TEME:
«3arps3Henue ruapocdepsl U e€ oxpaHay,
«YucThIe BEIecTBa U CMECH»,
«JlucnepcHbIE CUCTEMBI».

Tema 1.5.
XUMHYEeCKHe
peakuuu

Conep:xxanne yueOHOro Mmarepuajia

1.Knaccudpukanmuss XUMHYECKUX PEaKIIHi.
CKOpOCTh XUMHUYECKUX PEaKIUH.

MuaTepakTuB
HBIN YPOK

2.00paTUMOCTh  XHMHYCCKHX
XHUMHUYECKOE PABHOBECHE

pEaKIui.

Ypok

3.OKHUCIIUTENTBHO-BOCCTAHOBUTEILHBIE
peakiuu

YPOK

IIpakTuyecKkue 3aHATHS

l.Pemienne 3amad v ynpaXHEHUH 1O TeMe
«CKopocTh XUMHAYECKHUX peaxkuui.
XHUMUYECKOE PABHOBECHEY

IIpakTHyeck
0€ 3aHATHC

2,3

2.JlaGopatopnass pabdota Ne3. CxkopocTh
XUMUYECKUX peaKuuil. XUMHYECKOE
paBHOBECHUE

JlIabopatopH
0_

MIPAKTUIECK
0€ 3aHATHE

2,3

3. CocraBneHne ypaBHEHUW OKHUCIIHTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIIUH.

IIpakTHyeck
O€ 3aHATHEC

2,3

CamocTosiTesibHas padoTa 00y4aruuXxcst

10

[lonroroBka cooOmennii: «llousitue 00




JNEKTPOJIN3E.  DJEKTPOJIM3  PACILIABOB.
DNeKTpoan3 pacTBOpPOB.
DIEKTPOIUTUYECKOE IIOJIyYEHHE
amtomuHus. IIpakTuueckoe mnpuUMEHEHUe
BJIEKTPOJIU3A. ['anpBaHOMIIACTHKA.

I"anbBanocrerusi. PapunupoBanue BETHBIX
METaJLIOBY.

CocraBiieHre  KpoccBopAa IO  TeMe: 4
«Kartanm3. T'oMOreHHBIE W TeTEPOTCHHBIC
KaTajanu3aTopsbl. [TpoMoTOpBI.
Karanmutuueckue syibl. IHTHOUTOPEIY.
CocTaBjcHUE TEXHOJOTHYECCKOW IIETIOYKU 3
«IIpousBoacTBO aMMHaKa: CBIphE,
anmaparypa, HayqHble TPUHITUTIBIY.
Tema 1.6. Conep:kanmne y4eOHOTr0 MaTepuaJja 4
Knaccudukan | 1.Bunapusie coequnenns. OKCHIBI M HX YpoK N
ust cBoicTBa. KHCIOTBI M X CBOMCTBA.
Heopranmvyeck | 2.0cHoBaHus W ux cBoictBa. Collu M WX Ypok 2 | 1.2
UX COCJUHEHUH | CBOMCTBA.
H UX cBOMCTBA | [IpaKkTHYeCKHE 3aHATHS 10
1. JlaGopatopHast paGora Ned. Csoiictsa | Jlabopatopu | 2 | 43
KHCJTIOT. 0-
MPAKTUYECK
0€ 3aHsITHE
2. Jlaboparoprast pa6ora Ne5. Cpoiictea | JJaGopatopu | ¢ | 49
OCHOBAaHUU o-
MIPAKTUYECK
0€ 3aHsITHE
3. JlaGopatopuasi paGota Ne6. CaoiicTsa | Jlabopatopn | ¢ | 43
comeit.  Jlabopatopnass ~ pabGora  Neo7. o-
OcymiecTBieHne  TEHETHYECKOW  IIEeTH | MPAKTUYECK
MIPEBPALICHUN. 0€ 3aHsATUE
CamocrosiTeqibHAs1 padoTa 00y4alIUXCH 0
[lonroToBka  cooOmIeHUST MO  TEME: Z
«IIpaBuna pa3zbaBiIeHUS CEPHOU KHCIOTHI.
HUcnonb3oBanne  CEpHOM  KHUCIOTBI B
IPOMBIIIIIEHHOCTH.
CocraBnenue TEPMHUHOJIOTHYECKOTO 4
CIIOBaps: «Enkue 1IEJIOYH, UX
_ WCTIOJIb30BAHNE B POMBIIIJICHHOCTH.
Mo L Conep:kanue y4e0HOr0 MaTepuaia -0
HeMeTaJLIbI Metamnbt. ITonoxenue B IIC. XapakrepHbie YPOK z 1
dbusnueckue cpoiicTBa. OOIIME XUMUYECKHUE
CBOMCTBA METAJIJIOB
[Monyuyenue metauios. CIUIaBsl. VIHTepakTuB | <2 <




[Ipou3BOACTBO UyryHa U CTanu

HBII YPOK

Mertauibl rinaBHBIX IOATPYIIT
[Iepunonuueckoi cucteMsl. MeTaibl
noOouHbIX noarpynn Ilepuoauyeckoit
CHUCTEMBI

YpoK

Hewmerannel. [lonoxenue B I1C.
XapakTepHble (puznuecKkrue CBOMCTRA

Ypok

XUMHUYECKHUE CBOMCTBA HEMETAJIJIOB.
OCHOBHBIE XUMHYECKHUE MTPOU3BOJCTBA

Ypok

IIpakTH4YecKue 3aHATHS

17

1.Pemienue 3aaa4 u ynpaxHEeHU 110 TEME
«MeTtamien

IIpakTHyeckK
OC 3aHATHC

2,3

2.JIaGopatopHas padota Ne8 «Xummudeckue
CBOMCTBA METAJLJIOBY

JIabopaTtopH
0_

MPAKTUICCK
O€ 3aHATHC

2,3

3.Pemienue 3a1a4 ¥ ynpaxHEHUM MO TEME
«HemeTtamisn»

IIpakTHyeck
OC 3aHATHC

2,3

4. JTabopaTtopHast pabota Ne9
«KauecTBeHHOE OTpe/IeieHne KAaTHOHOB U
aHMOHOB B PacTBOPax»

JIabopaTopH
0_

MMPAaKTUYICCK
O€ 3aHATHC

2,3

CamocTosiTesibHasi padoTa 00y4arommXxcst

Iloaroroska COOOIIEHU I 10 TEME:
«Koppo3usi MeTayuioB: XUMHUYECKas U
AIEKTPOXUMHUYECKAS. 3aBHCHUMOCTh
CKOpPOCTH KOppO3UH oT YCIOBUM
okpyxkaromieid  cpenpl.  Krnaccudukamms
KOPpPO3UM  METAJIOB 1O  Pa3IuYHbIM
npu3zHakaM. CriocoObI 3alIUTHl METAVIOB OT
KOPPO3UMY.

IloaroroBka TECTOBBIX 3aJaHUNM II0 TEME:
«Ilonyuenne HeMeTayioB (PpaKIIMOHHOU
IIEPErOHKOU KUJKOTO BO3AyXa 51
3JIEKTPOJIM30M pPACTBOPOB WJIM PACIIaBOB
3JIEKTPOJIUTOB.

CunukaTtHas MIPOMBIIIJIEHHOCT.
[Ipon3BOACTBO CEPHOM KUCIOTBI.

I1ema 1.8.
O000mIeHue
3HAHUU

Conep:kaHnne y4eOHOTro MaTepuaja
IIpakTuyeckue 3aHATHS
O6o0menne  3HAHUKA 1O
HEOPraHWYeCKOW XUMHUU

ol0men wu

IIpakTHyeck
O€ 3aHATHEC

Pa3znea 2

Opranuyeckasi XMMHUs

135

Tema 2.1
OcHOBHBIE
MOHATHSA .
OpPraHuYecKou
XUMUH U
Teopusi
CTPOEHNSA

Conep:xkaHne y4eOHOIro MaTepuaja

1. Ilpenmer opranmyeckon xumuu. Teopus
CTPOCHUSI OPraHUYECKUX COoeaUHEHH A.M.
bytneposa.

NuTepakTus
Hasl JICKIUS




ggggggg:ﬁ'ﬁ“x 2.  Kiaccudukanmus ¥ HOMEHKIATypa YpoK 2 2
OpPraHUYECKUX BEIICCTB.
3. Buapl H30MEPUM OPraHUYECKUX BEIIECTB. Ypox Z Z
Tumnel XUMHUYECKUX peakuu B
OPraHUYE€CKON XMMUHU
IIpakTH4eckue 3aHATHSH 4 _
1. Ctpoenue u HOMeHKzIaTypa | | RAKTHICCK |2 | 2
OPraHUYECKUX BEIIECTB
2. Pemienue 3amay Ha BBHIBOA (HOPMYII %%ig%‘ﬁ? 4 3
OpPraHUYECKUX BEIIECTB
%ﬁgngdibponm Conepxanue y4eGHOro MaTepuajia 14
gpnlfp Pe—— 1. Ankanbl. z’/pOK 74 4
UCTOYHUKHU 2. AJIKEHBI. POK c .
JlveHbl U Kay4yyKH. Ypok 2 2
3. AJIKUHBI. Ypok 2 Z
4. ApeHsil. YpoK ¢ ¢
5. Iuknoankansl. ['eHeTuuecKas CBs3b YpoK 74 4
YTJIEBOJJOPOJIOB.
IIpakTH4YecKkue 3aHATHS 14
1.Pemrenne 3amad W ympakHEHUH 10 TeMe léféaél%g%cg 2 | 49
«AJIKaHBI»
2.JIaboparopHas pabora Ne10. | / labog?TopH ¢ 143
OOHapy:xeHue yriepoja, BOAOPOAa U XJIOpa | MPaKTHIECK
B OpraHMueckuMx BemiecTaX. Ilomyuenme u | OC€ 3aHATHC
CBOMCTBA AJIKAHOB
3.Pemrenue 3afad W yIpakKHEHUH 10 TeMe léféa?g%g%cefc 2 |49
«AJIKEHBI U aJTKUHBI»
5.JTabopatopnast pabora Nel 1. TToxyuenue u Jlabog?TopH c | 43
CBOICTBA HEMPEICIBHBIX YTIICBOIOPOIOB NIPAKTHYECK
0€ 3aHSTHE
6.Pemienue 3a7ad W ympakHEHU#H 1O TeMe légagﬁll;g[‘%%%‘ 2 |43
«ApeHBD»
7. IlpupojHble UCTOYHUKH YTIIEBOJOPOIOB MHT%%%KTHB z 3
3amuTa npoekToB. PaboTa ¢ KOJJIEKIUSMH | TIPAKTHUYECK
00pasioB HedTH, yris M TPoAyKToB ux | O 3aHATHC
nepepaboTKH.
CamocTosiTeqbHAsi padoTa 00y4al0IUXCH 18
l.IlogrotoBka  cooOwmieHUd 1O  TEME: 5
«Knaccupukanus u Ha3HAYCHHE KayIyKOB.
Knaccudukanuss w Ha3HaYeHHE PE3WH.
BynkaHuzanust kayaykay.
2.CocraBneHue TEPMHUHOJIOTUYECKOTO b
cioBaps no  teme: «llonstue 00
JKCTPAKIIUU. Boccranosnenue

HUTPOOEH30J1a B aHWIMH. ['oMoJIorndyeckuit




psan apeHoB. Tonyos. HutpoBaHnue tomyoua.
Tpotumny.

3.CocTaBieHHE TECTOBBIX 3aJAHHUN IO TEME: 4
OcHOBHbIC HAMpaBICHUS] MPOMBIIUICHHOMN
nepepadOTKU NPUPOIHOIO raza.
[lonyTHbIN HEDTAHOM Ta3, ero nepepadoTKa.
[Ipouecchl MPOMBINIIEHHON TMepepaboTKU
He(TU: KpeKuHr, pudopmuHr. OKTaHOBOE
YK1CJI0 OEH3UHOB.
Kokcoxumuyeckoe MpoOU3BOJACTBO U €O
TIPOTYKITHS.
lema 2.3. Coaep:kanue y4eGHOro MaTepuajia 16
Kucaoponcone HHTEepaKTHUB Z Z
pKamme 1.CriupThl. MHOTOATOMHBIE CITUPTHI Hast HpeK s
OpraHnyeckKue y 1 » »
COeIMHEH U 2.DeHOoIIb POK
3. AnbIETUIBI U KETOHBI Ypok VA VA
HMHTE¢paKTHB Z Z
4. Kapbonosbie KUCIOTBI. ClOKHBIE dQuUpbl | 1 YPOK
U JKHPBI
5.Vriesoasl. MoHOCaxapuabl YpOK Z 2
6.1Tonmcaxapuibl YPpOK Z Z
IIpakTH4Yeckue 3aHATHS 16
1.Cemunap «Crouptel».  JlaGoparopHas Jlabog?TopH 2 |43
pabora Nel2. XumMuueckue CBOWCTBA | IPAKTHYECK
CIHPTOR 0€ 3aHsTHE
2. Penienne 3ama4 M yIpaKHEHHH IO TeMe Jlabog?TopH Z 123
«Anpnerunpl M KeToHbI». JlaGopaTopHasi | NMpaKTUYECK
0€ 3aHsTHE
pabota Nel3. Anbaeruanl U KETOHBI.
> IIpakTHyeck Z
3.Pemenue 3amay u ynpakHEHUH 1O TeMe 0B SAHSTIHE 2,3
«KapOoHoBbIC KHCJIOTHI u ux
IPOU3BOJTHBIE)
4. Jlabopatopnas pabora Nel4. CaoiicTBa Jlabog?TopH < 123
KapOOHOBBIX KUCIIOT MIPAKTUYECK
0€ 3aHATHE
> IIpakTHyeck Z
5.Pelienue 3amady v ynpakHEHUH MO TeMme 06 SAHSTHE 2,3
«YTIEBOIBI»
2
o
6.Hil60paTOpHaﬂ pabota Nel5. Xumuueckue JlaGopatopH 2,3
CBOWCTBA TJIFOKO3BI, Caxapo3bl, Kpaxmaia. 0-
MIPAKTUIECK
KauecTBeHHBIE peakuy. oe 3aHSITHE
CamocTosiTeqbHasi padoTa 00y4alOIIUXCH 13
il

1.IToaroroBka cooOmenuii: «MeTHIOBBIM
CITUPT M €r0 UCIOJb30BaHNEC B KAUSCTBE
XUMHUYECKOTO ChIPhS. TOKCHYHOCTH
METaHOJIa ¥ IIpaBUjIa TEXHUKH
0e30MacHOCTH MpHU paboTe C HUM.
DTHIICHTJIUKOJIb U €0 IIPUMEHEHHE.
TOKCHYHOCTD ATUJICHTJIMKOJIS M IIpaBUjia




TEXHUKU 0€30IaCHOCTH MPHU pabOTE C HUMY
2.IloaroroBka coOOUIEHUH IO TEME: <
«MHoroo6pa3ue KapOOHOBBIX KHCIIOT.
3.CocTaBieHue KOHCIEKTA 110 TEME: 4
«IInenkoobpasyromue macna. 3aMeHa
KUPOB B TEXHUKE HEITUIIEBBIM CHIPHEM.
~ CuHTETHYECKHE MOIOIINE CPEJICTBAY.
égg‘?c%)h“épmam Conepsxanue y4e0HOro MaTepHaia g
gf)ra}mqecmae 1. AMHHBI - 7 PoK j 5
ﬁ’ggl‘:ﬁggg{f- 2. AMUHOKHUCIOTEL. benku I?;%PS%(T)EB
4 HyxnenHoBble KUCI0THL. [Tonnmeps YpOK z 1
IIpakTHYeckue 3aHATHS 12
2.CeMuHap « AMHHOKHCIIOTBI. Bemkm» %Ec’arggﬁencg 2 123
3.JIaGoparopHas paboTta Nelé6. | Jlabopatopn | 2 | 2,3
AMUHOKHCITOTBL. benku o-
MPAKTHYCCK
0€ 3aHATHE
4 TIpaktudeckoe 3austue Ne 17 ] 13608?TOPH 2 123
«Pacro3HaBaHue TUIACTMACC W BOJIOKOHY MIPAKTUYECK
JlaGopartopHas pa6ota Nel8 0C 3afATHC
«MneHTrdUKaIus OpraHndeCKUX BEIECTBY
6.Cemunap «Butamunbl. DepMEHTHI. légaélgg%cg < 123
['opMoHBID»
CamocTosiTeqbHasi padoTa 00y4aIIUXCH o
1.Coo0menus o 0eakax, MX CBOMCTBAX U 4
PUMEHEHUH.
2. CocTaBieHHE TEXHOIOTUYECKOM 4
nerno4ku: «II[poMBITIIIEHHOE TPOU3BOJICTBO
XHUMHYECKHUX BOJIOKOH)
6%1\3%112;%5}'1% Conep:kanue y4e0HOI0 MaTepHaia lé%a?ﬁgg%%( ¢ | Lg
3HAHHH IIpakTHYeckue 3aHATHSA
OO6oOmIeHne 3HAaHWNA 1O OPraHUYECKOU
XUMUH
Koncyapranumu 12
ngTT%rc‘%';?ﬁm NMuddepeHunpoBaAHHbII 3249ET
Koncyapranumn
No Tema KonmuecTBo
4acoB
1 | Ctpoenue atoma u [leproamdeckas cucTeMa XUMHYECKUX SJIEMEHTOB 2
J[.1. MenpaeneeBa
2 | CBoiiCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIICCTB 2
3 | Pemenue pacueTHBIX 33724 MO 001IEH W HEOPTAaHNIECKON XUMUH 2




4 | OCHOBHBIE CBOMCTBA OPraHMYECKUX BEIECTB 2

5 | Pemenue pacueTHbIX 3a/1a4 O OPraHUYECKON XUMHU 2

6 | Pemenue kauecTBEHHBIX 3a/1a4 MO0 OPraHUYECKON U HEOPTaHUYECKOU 2
XUMUU
Hroro 12 gacoB




3. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI INCIUITJIMHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHUYECKOMY
o0ecre4YeHn 10

Peanu3anmst y4eOHON MUCIMILIMHBI OCYIICCTBISICTCS B KAOMHETE XUMHUHU U
OuoJioruu.

O6opynoBaHue:

PaGouee MecTo mpemojaBaTelnsi, MOCaOYHbIEe MecTa oOOywaromwuxcs (1o
KOJIMYECTBY 00YyJaroNuxcs);

YUYEHHUYECKasl IOCKa, MHTEPAKTUBHASI IOCKA, HOYTOYK;

HA0Op XMMUYECKUX PEAKTUBOB, HA0OP XMMHUYECKOM TOCY/IbI, TA0OpAaTOPHBIE
CTCH/IBI, TUTAKATHI;

[TporpammHoOe obecrieUeHHE:

Kaspersky Endpoint Security mis 6usneca CTAHJJAPTHBIU (rockonTpakT
0612\2 ot 06.12.2016, rockouTpakt 2018EIT-13 ot 09.11.2018)

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

MS  Office (rockontpakt 0377100000315000019-0020963-01 ot
12.01.2016)

3.2. UndopmanuoHHoe odecrieueHne 00ydeHust
IlepeyeHb peKoOMeHIyeMbIX Y4YeOHbIX HW3AAHUN, JTONMOJTHUTEJILHOM

JIUTEePaTypPhI:
OcCHOBHBIC HCTOYHHUKH:
1. Xumus : yaebnoe nmocodbue ms CIIO / M. I'. MBanos, JI. A. BaiikoBa, O. A.
Heponuna, M. A. Kocapesa ; nmox penakuueit . . Kanuanyenko. — 2-e u3a. —
CapatoB, ExarepunOypr : IlpodoOpasoBanue, VYpanabckuii QeaepaabHbIii
yauBepcutet, 2019. — 106 ¢. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— Texker : 2neKTpoHHBIN // DnexkTpoHHO-0nbmnoTeynas cucrema IPR BOOKS
[catit]. — URL.: http://www.iprbookshop.ru/87902.html
2. Xumus : yuebnoe nocobue s CIIO / coctasutenu I'. FO. Boctpuxosa, E. A.
Xopoxopauaa. — CapatoB : [IpodobpazoBanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TekcT : AMEeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs CHUCTEMA
IPR BOOKS : [caiiT]. — URL:http://www.iprbookshop.ru/87280.html
JlonoTHNTEIbHbIE HCTOYHUKH:
Heuwaes, A. B. Xumus : yuebnoe mocodbue mns CIIO / A. B. HewaeB ; mon
penakimeir M. I'. MBamoBa. — 2-e¢ wusn. — CaparoB, EkarepunOypr
[TpodobpazoBanue, Ypansckuii dhenepanpHbiii yauBepcuret, 2019. — 110 ¢. —
ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — TekcT : 3JIEKTPOHHBIA //
DOnekTpoHHO-OMONMMoreunass cucrema IPR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/87903.html

Crach, H. @. O0mas u Heopranuyeckas xumus : crpaBounuk aist CI10 / H.
®. Cracs ; ox penakmnueid A. I1. Uneua. — Caparos : IIpodobpazoBanue, 2017.
— 92 c. — ISBN 978-5-4488-0022-1. — TekcT : 37eKTpOHHBIN // DIEKTPOHHO-
OubIMoTeYHAS cucTeMa IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/66393.htmi



http://www.iprbookshop.ru/87902.html
http://www.iprbookshop.ru/87280.html
http://www.iprbookshop.ru/87903.html
http://www.iprbookshop.ru/66393.html

Humepnem — pecypcul

www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CAUT AJISI MIKOJIBHUKOB «XUMUS» ).
www.alhimikov.net (O6pa3oBaTenbHbINA CAUT AJI MIKOJIBHUKOB).
www.chem.msu.su (DekTpoHHass OUOINOTEKA 10 XUMUH ).

www.enauki.ru (MHTEpHET-U3AaHue A yuureneil «EcTeCcTBeHHbIE HAYKU» ).
www. 1september.ru (MeTonnueckas razera «llepBoe ceHTIOps»).
www.hvsh.ru (kypHan «Xumus B IIK0JE»).

www.hij.ru (kypHal «XUMHUS U KU3HBY).

www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT «XUMHUKH ¥ XUMUS»).



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM
JANCIUIIJINHBI
KonTtposb u omeHka pe3ylbTaTOB OCBOCHHMS Y4Y€OHOM JUCHUILIAHBI
OCYIIECTBIISIETCSl TPENoJaBaTeieM B MPOIECCE MPOBEACHUS] MPAKTUYECKUX U
a00paTOPHBIX 3aHSATUM, TECTUPOBAHMS, a TAKXKE BBIMOJHEHHUS O0YYaIOIMIMMUCS
WHJMBUAYabHBIX 33JIaHUH, TPOEKTOB, UCCIICIOBAHUMH.

Pe3yabTaThl 00y4eHHs @opMBbI U METObI KOHTPOJISI U
(ocBOEHHbIE YMeHHs, YCBOEHHbIE OLICHKY Pe3yJIbTATOB 00YYEeHUsI
3HAHUSA)
OcBoenue coAepKaHus yuebHoi | [IpakTuueckue 3aHsATUS
JUCHUIUIMHBL «XHUMHSI», 00€CIEeYUBaET | TECTUPOBAHUE
JTOCTUXKEHUE n1abopaTopHbie padOThI
CTYJIEHTaMU CJIEeAYIOIUX pe3yJbTaToB: | JloMamHue 3a1anus
* IUYHOCMHBIX. HuddepenurpoBaHHbIif 3a4eT
— YyBCTBO TOPIOCTH M YyBaxeHHs K | UHauBHUIyaIbHBIE TPOESKTHBIC 3a1aHUS
UCTOPUU " JTOCTUKCHHSIM

OTCUECTBEHHON XMMHUYECKOW HAYKH,
XUMUYECKH TPaMOTHOE TIOBEJCHUE B
npodeccuOHaIbHON NESITeTbHOCTH U B
OBITY MpU OOpallleHUH ¢ XUMHYECKUMU

BEIIECTBAMH, MaTepraIaMu U
TPOIIECCAMU;

— TOTOBHOCTH K  MPOJOJDKEHHUIO
o0pa3oBaHUs U TIOBBITIICHUS
KBTI (pUKAITIN B M30paHHOM
npodeCCUOHATBPHON  JIEATEIBHOCTH U
O00BEKTUBHOE OCO3HAHUE pomu

XUMHUYECKUX KOMIIETEHIINI B 3TOM;
— YMEHHUE HCIMOJIb30BaTh JIOCTUKECHHUS
COBPEMEHHOM XHMMHUYECKOM HAyKH WU

XUMHYECKUX TEXHOJIOTUN LTSI
MOBBIIIEHUS COOCTBEHHOT'O
MHTEJUIEKTYaTbHOTO pa3BUTHS B
BBIOpaHHOM podeCcCuOoHATbHON
TeSITETHHOCTH;

* MemanpeomemHuIx:

— HCMOJIb30BaHUE PA3JIUYHBIX BHIOB
MMO3HABATCIILHON  JIEATCIBHOCTH "
OCHOBHBIX MHTEJUICKTYaJIbHBIX
onepanun (mocTaHOBKH 3a7a4u,
dbopMynupoOBaHUs THUIIOTE3, aHAIW3a M
CHHTE3a, CpaBHEHMS, 00001meHMs,
CHCTEeMaTH3aI1H, BBISIBJICHUS
MIPUYUHHO-CJICICTBEHHBIX CBsI3EH,




MOMCKa AaHaJIoroB, (HOPMYJIUPOBAHUS
BBIBOJIOB) JIJISl PEIICHMS] MOCTABICHHON
3a/auu, PUMEHEHUE OCHOBHBIX
METOJI0OB  Mo3HaHus  (HaOIIOICHMUS,
HAy4YHOT'O SKCIIEPUMEHTA) JUIsl U3YUEHUS

Pa3IUYHBIX CTOPOH XUMHYECKHUX
OOBEKTOB M TIPOIIECCOB, C KOTOPBHIMHU
BO3HHUKAECT HEOOXOIMMOCTb
CTaJKUBAaThCA B MpodeccuoHanbHON
chepe;

- HICIIOJIb30BaHHUE Pa3IUYHBIX
MCTOYHHUKOB IS MOJTYyYEHUS

XAMHYECKOW  HMHPOpMAlUHA, YMEHUE
OLICHUTh €€  JIOCTOBEPHOCTh  JJIs
JTOCTH)KCHUS XOPOIIUX PpE3YJIbTaTOB B
npodeccruoHaIbHOM cdepe;

* NPEOMEemHbIX .

— c(hOpMHUPOBAHHOCTH MPEICTABICHUN O
MECTE€ XHMHU B COBPEMEHHON Hay4IHOUH
KapTUHE MUpPa; TOHUMAHUE POJIU XUMUHU
B (opMHUpOBaHHMHM  Kpyrosopa U
(byHKIIMOHAIBHON IPaMOTHOCTH
YeJioBeKa JIJISl PelIeHUs MPaKTUYECKUX
3azay;

—  BJAJICHHE  OCHOBOMOJATraroIIUMHU
XUMHYECKUMU TIOHITHSIMHU, TEOPHUSIMH,
3aKOHAMHM ¥ 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TIOJIb30BAHUE XUMHUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

— BIIaJICHUE OCHOBHBIMH METOJaMU
HAyYHOTO TIO3HAHUS, UCTIOIb3YEMbIMU B
XUMHUH: HaOJIOJCHUEM, OINHCAHUEM,
U3MEpPEHHEM, SKCIIEPUMEHTOM; yMEHHE
o0pabaTbiBaTh, OOBACHATH PE3YNIbTATHI
MPOBEJICHHBIX  OMBITOB W JIeNaTh
BBIBOJIbI; TOTOBHOCTb M CIOCOOHOCTH
OPUMEHSATh METOMbl TO3HAHUS TIPU
PEIICHUH MPAKTUYECKHUX 33]1a4;

— c(opMUPOBAaHHOCTH, yMEHUS JaBaTh
KOJTMYECTBCHHBIE OIICHKHU u
MPOU3BOJIUTH PACUETHI MO XHUMHYESCKUM
dbopmynaM U ypaBHEHUSIM;

— BJIAQJCHWE TIPABWJIAMH TEXHHUKHU
0€e30MacHOCTH MPU  HUCIOJIb30BAHUU
XUMHYECKUX BEIIECTB;




ITO3ULIMH 10 OTHOLIEHUIO K XUMHUYECKON
uH(popMaIK, MOJy4aeMOM U3 pa3HBIX
HMCTOYHUKOB.

c(hOpMUPOBAHHOCTh  COOCTBEHHOM

TemaTuka HHANBUIYAJIbHBIX POEKTOB

1. buorexHonorus u reHHas uHx eHepus — TexHonoruu XXI Beka.

HaHoTexHoynorus Kak TNPUOPUTETHOE HAIMPABICHUE pPa3BUTUS HAYKH U

npousBoicTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METO/Ibl 00€33apakMBaHUS BOJIBI.

AJIOTpOIUS METAJIOB.

Kuznp u gesarenbHocts J. Y. Menaeneena.

«Ilepuonnueckomy 3aKOoHY Oyaylllee He TPO3UT pa3pyIICHUEM. .. »

Cunre3 114-ro snementa — TpuyMd poccUickux GU3HKOB-SIEPIIUKOB.

N3otomnsl Bogopoaa.

. Mcnonb3oBaHue paiOaKTUBHBIX U30TOTIOB B TEXHUYECKUX IIEJISX.

10 PeHTreHoBcKoe M3NydeHre U ero UCIOJIb30BAaHUE B TEXHUKE M MEIUITMHE.

11.1Tna3ma — yeTBepTOE COCTOSIHUE BEIIECTRA.

12. AmopdHBIE BellecTBa B MPUPOIE, TEXHUKE, OBITY.

13.0xpana  okpyxaromeid  cpeapl  OT  XUMHUYECKOTrO  3arpsi3HeHus.
KonunuecTBeHHbIE XapaKTEPUCTUKHU 3arPsI3HEHUS OKPYKAIOIIEH CpeIbl.

14.Tlpumenenue TBEpAOro U razoo0paszHoro okcuaa yriaepoaa (IV).

15.3amura 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arps3HEHUSI.

16.'pyboaucnepcHble CHUCTEMBbI, HMX KilacCU(UKAIMSI M HCIONb30BaHUE B
npodeccuoHaIbHOM IeITeTEHOCTH.

17.KocmeTnyeckue reiu.

18.OMynbcuu ¢ UIIEBON MPOMBIILICHHOCTH

19.MuHepabl ¥ TOpHBIE TOPOIBI KAK OCHOBA JIMTOC(EPHI.

20.PacTBOpsI BOKpYT Hac. THUITBI pacTBOPOB.

21.Boja xak peareHT U cpefa i XUMHUYECKOTO Tpoliecca.

22.Ku3nb u nestenpHOCTh C. AppeHunyca.

23.Bknan OTEYECTBEHHBIX YUYEHBIX B PA3BUTHE TEOPUU DICKTPOIUTUUECKOMN
JTUCCOLIAALINH.

24.Y cTpaHeHHe KeCTKOCTHA BOJIbI HA MPOMBIIIICHHBIX MPEIPUATHSX.

25.CepHast KUCIIOTa — «XJI€0 XUMHUUYECKON MTPOMBIITUICHHOCTH.

26.Vcronp30BaHne MHUHEPATBHBIX KHCIOT Ha TPEANPHUSATHAX PA3THIHOTO
npoduIs.

27.OKCHJIBI ¥ COJIH KaK CTPOUTEIbHBIC MaTePHAIbI.

28.Ucropus rurca.

29.TToBapeHHas COJIb KAK XUMHYECKOE CHIPHE.

30.MHoronukuii KapOOHAT KaJIbIUs: B MPUPOIE, B TPOMBIIINICHHOCTH, B OBITY.

31.Peaxiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

32.BuptyanbHOo€ MOJETHPOBAHNE XUMUYECKUX TPOIECCOB.

33.D5eKTpOIN3 PACTBOPOB AIEKTPOTUTOB.
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34.21eKTponan3 pacijiaBoB JIEKTPOJIUTOB.

35.1IpakTueckoe IIPUMEHEHHE AIIEKTPOJIA3A: paduHUpOBaHUE,
rajbBaHOIJIACTUKA, TaJIbBAHOCTETHSI.

36.VcTopust mosiy4eHus: U MPOU3BOJICTBA ATIOMUHUSL.

37.2NEeKTPOAUTHYECKOE MOTYyYEHUE U PAPUHUPOBAHUE MEJIH.

38.Ku3nb u gestenbHOCTh . [IPBH.

39.Ponp MeTaisioB B UCTOpUM 4esloBeueckod nmBmimzanuu. Hcrtopus
OTEUECTBEHHON uepHOU MeTammypruu. COBPEMEHHOE METaUTypruiyecKkoe
IPOU3BOICTRO.

40.WcTopusi 0TeYECTBEHHOM IIBETHOW MeTaTypruu. Pojib METaJIoOB U CIJIaBOB
B HayYHO-TEXHUYECKOM Iporpecce.

41.Koppo3usi METaNIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HUH.

42 .lnepTHbIe WK 6J1aropoIHbIE Ta3bl.

43.Poxxnaromnime coiau — rajloreHsbl.

44 Victopus IBEACKON CIIMYKH.

45.VicTopuisi BOBHUKHOBEHUS U PA3BUTHS OPTAaHUYECKON XUMUHU.

46.Ku3nb u gestenpHocTh A. M. bytneposa.

47.BuTanus3M U ero Kpax.

48.Poib  OTEUECTBEHHBIX YYEHBIX B CTAaHOBJICHHWUW W PA3BUTUU MHUPOBOU
OpraHUYeCKOM XUMHHU.

49.CoBpeMeHHbIE MTPEACTABICHHS O TEOPUU XUMUYECKOTO CTPOCHUSI.

50.2konorn4eckue aceKThl UCIOIB30BAHUS YTIIEBOIOPOIHOTO CHIPHSI.

51.OKoHOMHYECKHE  aCMEeKThl  MEXKIYHAPOJHOTO  COTPYAHHYECTBA  TIO
UCIIOJI30BaHUIO YTIIEBOJAOPOIHOTO CHIPbS.

52.Uctopust OTKPBITHS U pa3paOOTKHU ra30BbIX U HEQTAHBIX MECTOPOXKICHUN B
Poccuiickoit @enepannm.

53. XuMusl yrieBoAOPOIHOTO CHIPhs U MOsI OyayIas npodeccus.

94.YT1eBOI0POIHOE TOILUIMBO, €r0 BU/Ibl 1 HA3HAUYECHUE.

55.CuHTeTHYECKHE KaydyKH: HCTOPHS, MHOT0OOpa3ue M MEPCTIICKTUBHI.

56.Pe3nHOoTeXHUYECKOE MPOU3BOACTBO U €r0 pOJib B HAYYHO-TEXHUYECKOM
nporpecce.

57.CBapoyHO€ IPOU3BOJCTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

58.Heptr w® ee TpaHCHIOPTHpOBKA KaK OCHOBAa  B3aMMOBBITOJJHOTO
MEXIYHAPOJHOTO COTPYIHUYECTBA.

59. Xumudeckuii cocTaB BOJIOIPOBOIHOM BOJIBI B KOJIIEIKE.

60.VcKkycCTBEHHBIE JKHPHI — YIPO3a 3I0POBBIO

61.M3MeHeHne XMMHYECKOTO COCTaBa BOJIBI TIOCIIE WCIOJIB30BAHUSI OBITOBOTO
bunbTpa.

62.CTUMyYnSTOPBl pOCTa PACTEHUH W WX BIMSHUE HA YKOPCHEHHE YEPEHKOB
NeJIaprOHUY 30HAJIBHOM.

CocraBuTeb:
[IpenonaBatens IIKK K@:;;” O.A./laBbliKMHA
IIpencenarens LIK BeTepuHapuun

U KUHOJIOTUU C.B.KonoBanoBa
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