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1. OBIIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
YYEBHOU U CIIUITJIMHbI

1.1. O6s1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma yueOHOW NHUCUUIUIMHBI SBJISETCS YACThIO MPOTPaMMbI
MOJATOTOBKM CHEHAINCTOB cpenHero 3BeHa B coorBeTcTBuM ¢ PI'OC CIIO mo
cnenuansHoctd 27.02.03. — ABTOMATHKA M TeJleMeXaHUKA HA TPAHCIOPTe.

1.2.MecTt0  y4eOHOH  OUCHUILUIMHBI B  NporpaMMe  MOATrOTOBKH
CIENMAIUCTOB CPEIHEr0 3BE€HA

Vuebnas mucummimHa OVY]l. 12 Xumus B CHIENUAILHOCTH OTHOCHTCS K
OO6muM  y4eOHBIM  JUCHHUIUIMHAM  00IIeo0pa3oBaTeIbHOTO IMKIA. YueOHas
JTYCHUIUIMHA XUMHUS B CIICIIUATIBLHOCTH U3y4yaeTcs Ha 0a30BOM YpOBHE.

1.3. leau u 3agaun y4eOHOM JMCUUILIMHBI — TPEOOBAHMA K pe3yJibTaTam
OCBOCHUSA Y4eOHOM M CHUTIHHBI

OcBoeHue conepxaHusi y4yeOHOW IUCUHUIUIMHBI XUMHUS B CHEUUAIBbHOCTH
o0ecreynBaeT JOCTUKEHNE 00YYaIOIUMUCS CIEAYIOIIUX Pe3yJIbTaTOB:

1. IMYHOCTHBIX:

o - YCTOWYMBBIM MHTEpPEC K HUCTOPUU M JOCTIXKEHUSM B 00JacTu
XUMHYECKON HayKH,

o YYBCTBO F'OPJIOCTH 33 POCCUKMCKUE €CTECTBEHHBIE HAYKH;

o - TOTOBHOCTb K  MPOAODKEHUID  O0Opa3oBaHMs,  IOBBIIMICHHUIO

KBIM(PUKALIUU B M30paHHON Npo(dhecCHOHATBHON NESITEIbHOCTH C UCIIOIb30BAaHUEM
3HAHWI B 007aCTH XUMUYECKON HAYyKHU;

o - OOBEKTHMBHOE OCO3HAaHHME 3HAYMMOCTH KOMIETEHLUH B o00yactu
XMMHYECKON  HayKd A 4YeJoBeKa M OO0IIecTBa, YMEHHE HCIOJIb30BaTh
TE€XHOJOTMYECKHE NOCTHKEHHUS B OOJACTH XWMMHH, AJISl MOBBILIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BHIOpAHHOW MPO(ecCHOHABbHOM e TeNbHOCTH;

o - YMEHHME NPOAHAIU3ZUPOBATH TEXHOTEHHBIE MOCIEACTBUS  JJIA
OKpY>arollen cpesibl, ObITOBOW M MPOU3BOACTBEHHOM IEATEIbHOCTH YEJIOBEKA;
o - yYMEHHME YyOpPaBIATH CBOEH IIO3HABATEIBHOM  JIESATEIBbHOCTHIO,

IPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIICKTYaJbHOTO Pa3BHTHS;-
YMEHHUE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIICHHUS B KOMaHC IO PEIICHUIO
00IIMX 3aJ1a4 B 0071aCTH XUMHUU;

2. MeTanpeIMeTHbIX:

L4 - OBJIAJICHUC YMCHUAMHU U HaABBIKAMHU PA3JIMYHBIX BU0B MM03HABATCIILHOU
ACATCIIBHOCTHU AJI U3YUYCHUSA PA3HBIX CTOPOH OKPYXKAIOIICTO MHPA,
L - IPUMCHCHHNC OCHOBHBIX MCTOJOB ITO3HAHMA (Ha6JIIOI[CHI/I$I, HAay4YHOT'O

OKCIIEPUMEHTA) JUIS W3yYeHHUs pPa3IMYHbIX CTOPOH XHUMHUYSCKHX OOBEKTOB U
IPOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIWMOCTh  CTAJIKHBAThCI B
npodeccruonansHoi cdepe;

o - YMEHHE OINpeaensaTh IeId W 3aJauyd  JCATCIIBHOCTH, BBIOMpATh
CpeICTBa JUIS WX JOCTHIKCHUS Ha MPaKTHKE;
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o - YMEHHUE HCIOJIb30BaTh PA3JIUYHbIE MCTOYHHUKU JUISl TOJYUYEHUS
XUMUYECKON  WH(OpMAIMU W OIEHWBATH €€ JIOCTOBEPHOCTh I JOCTHIKCHUS
MOCTaBJICHHBIX 1IEJICH U 3a]a4;

3. nIpeAMeTHBIX:

o - cOpMHUPOBAHHOCTh TMPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

o MOHUMaHWE PpOJIM XUMHUM B  (opMUpOBaHWHM  Kpyrozopa U
GyHKIIMOHATBLHOU TPAMOTHOCTH

o YeJIOBEKA JIUIS PEIICHMS PAKTUYECKUX 3a/1a4;

o BJIaJICHHE OCHOBOMNOJIATAIOIIMMU XUMHUYECKUMU MOHATUSIMU, TEOPUSIMU,

3aKOHAMHW W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJb30BAHME  XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

° BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIMU
B XHUMHH: HaOJIOJICHHEM, OMUCAHUEM, H3MEPEHHEM, HKCICPUMEHTOM; YMEHHE
o0pabaTbkiBaTh, OOBSCHSITH PE3yJIbTaThl MPOBEACHHBIX OMNBITOB W JI€JAaTh BLIBOJIBI,
TOTOBHOCTh M CIOCOOHOCTh NPUMEHSTh METOJbl TIO3HAHUS MpPHU PEIICHUU
MPAKTUYECKUX 3a1aY;

o chOpMHUPOBAHHOCTh yMEHHUSl JaBaTh KOJWYECTBEHHBIE OLIGHKH U
MIPOU3BOIUTH PACUETHI [0 XUMHUUECKUM (HOpMyJIaM U YpaBHEHUSIM;

o BJIQJICHUE TMpPaBWIAMH TEXHHUKH O€30MaCHOCTU TPU MCIOJIb30BAHUU
XUMHUYECKUX BEILECTB;

o c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3WIHUM IO OTHOIICHUIO K

XUMHUYECKON UH(POPMALIMH, ITOTYyYAEMOM U3 pa3HbIX UCTOUYHUKOB.

1.4. Kosu4yecTBO 4YacoB Ha OCBOeHHE padoyeil mporpaMmbl y4eOHO
TUCHUNITIHHBI

MaKCcHMaJlbHas yueOHasi Harpy3ka oOyudaromierocsi—954acoB, B TOM 4HCIIE:

oOs3aTenbHas ayIMTOpHAs ydeOHas Harpy3ka oOyuatomierocs - 95 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl 95

B TOM YHUCJIC:

TEOpETHYECKOe 00yUueHne 79

MIpaKTUYECKHE padOThI 16

Camocmosmenvuas paboma* -

IIpomeskyTounas arrectauus B gopme 1udpdepeHUNPOBAHHOIO 3a4eTa

YCamocmosmenvnas paboma 6 pamxax o6pazo06amenbHOl NPOZPAMMbL NAAHUPYEMCS 06PA306aMenvHOll Op2aHU3aYUel:
6 coomeemcmeuu ¢ mpebosanusimu PIOC CIIO ¢ npedenax obvema yuebOHOU OUCYUNAUHBL 8 KOJIUHEC8e YACOo8,
HeoOX00UMOM  ONl  GbINOJHEHUs. 3A0QHULL  CAMOCMOSMENbHOU — padomvl  00YYAIOWUXCS,  NPeOyCMOMPEHHBIX
MemMamuyeckum NIAHOM U COOEPIHCAHUEM YHeOHOU OUCYUNTIUHDL.

6




2.2 TemaTH4YeCcKHii IJIaH U COAEPKAHNE YUeOHOM AUCIUTITUHBI

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHblie U
NMPAKTUYEeCKHE 3aHATHS, CAMOCTOSITEeJIbHAsA padoTa
00y4Jarouuxcs

O0BbeM
4acoB

YpoBeHb
OCBOEHUS

Koapl komMneTeHunii,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIEMEHT NPOrpaMMbl

2

BBenenue

Coaep:xanue yueOHOIro MaTepuaJia

HaquHe METOAbI ITO3HAHUA BCIIICCTB 1 XUMHNYCCKHUX SIBIICHUH.
Ponb sxcniepumenTa u Teopuu B xuMuu. MonenupoBaHue
XUMHUYCCKUX ITPOLECCCOB. 3HayeHne XUMHUHU B Pa3BUTHHU
BAKHEUILUX OTPACIIei MPOMBIIIJIEHHOCTH U CEIIbCKOTO
X03s11cTBa. XUMHSI M OKPY’KAKOIIas cpea.

Pa3pen 1.00maa u
HEOpraHu4veckasi XuMusi

49

Tema 1.1.
OcCHOBHBIC TOHATHA U
3aKOHBLI XUMHUH

Coaep:xxanue yueOHOIro MaTepuaJia

1.1.1 OcHoBHbIe OHATHSI XMMHUH. BemecTBo. AToM.
Monexkyna. XumMuaeckuit sseMeHT. Amtorponus. [IpocTsie n
CIIOKHBIE BellecTBa. KauecTBEHHBIM M KOJIMYSCTBEHHBIM COCTaB
BEIECTB. XUMHUECKHUE 3HAKU U (GopMyJIbl. OTHOCUTEIHHBIC
aTOMHAasi ¥ MOJIeKYJisipHas Macchl. KonnuecTBo BelecTna

1.1.2 OcHoBHbI€e 3aKOHbI XUMHH. CTEXHUOMETPHS. 3aKOH
COXPAaHEHHUs MacChl BELIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpPbI. 3aKOH ABOTajpo 1
CJIEICTBUSA UX HEro. PacueTHble 3a/1aun HA HAXOXKICHUE
OTHOCHUTEIIBHOM MOJIEKYJIIPHON MaccChl, OIPEIeIEHNE MacCCOBOMN
JIOJIA XUMHUYECKHX IEMEHTOB B CJI0KHOM BEILIECTBE

CamocTtosiTesibHasi padoTa 00y4YaloIMXcst

Tema 1.2.
Iepuoauveckuii 3aK0H 1
MepuoaruyecKasi CucTeMa

Coaep:xanue yueOHOIro MaTepuaJia

1.2.1 Ilepuoanyeckmii 3axoH .. MenpaeseeBa. OTKpbITHE
J.N. MenneneessiM Ilepuoanueckoro 3akoHa. Ilepuonnueckuil
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XuMHUYecKuXx dj1ementoB JI.A.
MenaeneeBa U CTpoeHH e
aTroMma.

3akoH B popmynuposke .. Menneneesa.
[Tepuoanueckas Tabyiva XUMHYECKUX 3JIEMEHTOB —
rpaduveckoe 0TOOpakeHHe MEPHUOIMUECKOTO 3aKOHA.
CrtpykTypa nepuoaudeckoi TabIuIbl: Mepruosl (Malble u
OonpIme), rpymisl (TJIaBHAS U TOOOYHAs).

1.2.2 Ctpoenne aTtoma u nepuoaudeckuii 3akon A.U.
MenpnesieeBa. AToM — ci0Has yactuua. Sapo (mpoToHsl U
HEUTPOHBI) U 3NEKTpOoHHAas obonouka. M3oTomnbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIbIX IIEPHUO/IOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX MEPHOJO0B (IIEPEXOIHBIX AIEMEHTOB).
[Mousitre 06 opbuTansx. S-, p- u d-OpoOutanu. DIEKTPOHHBIE
KOH(HUTypaIuy aTOMOB XHMUYECKHIX 3JIEMEHTOB.
CoBpemenHast pOpMyIHPOBKA MEPHOJUIECKOTO 3aKOHA.
3HaueHue MEepUoINYECKOro 3aKOHa U NEPUOANYECKON CUCTEMBI
XxuMHYeckux 3nemMenToB [I.M1. MenneneeBa i pa3BuTHs
HAYKH Y TIOHUMAaHHUsl XHMHUYECKOW KapTHHBI MUPA

CamocrosiTenbHas padoTa 00y4al0IMMXCs

Temal.3 Ctpoenue
BelllecTBa.

Coaep:xxaHue y4eOHOIro MaTepuaJia

1.3.1 Tunbl XUMHYECKOH CBA3M

Nonnas xumudeckas cBsa3b. KaTnoHsl, ux oOpa3oBaHue u3
aTOMOB B pe3yJIbTATE MpOIlecca OKUCICHHs. AHUOHBI, UX
o0Opa3oBaHHe U3 aTOMOB B pe3yJIbTaTe Imporecca
BOCCTaHOBJIEHUS. lloHHAs CBA3b, KaK CBS3b MEXIY KATHOHAMHU
¥ aHUOHAMHU 32 CYET JIEKTPOCTATUIECKOTO MPUTSHKCHHUS.
Knaccudukaiiys HOHOB: TIO COCTaBY, 3HAKY 3apsijia, HATUIHIO
ruapatHor 006010uku. MIOHHBIE KPUCTAINIMYECKHUE PEIICTKHY.
CBoiicTBa BEUIECTB C HOHHBIM TUIIOM KPUCTAJUTMYECKOU
PEIIETKH.

KoBaneHTHas xumMudeckas cBs3b. MexaHu3M 00pa3oBaHUs
KOBaJIEHTHOH CB3U (OOMEHHBIN U TOHOPHO-
AKIIETITOPHBIN ). DK TPOOTPUIIATENbHOCTh. KoBaneHTHBIE
noJIsipHas U HenoJisipHasi cBsi3u. KpaTHOCTh KOBaJI€EHTHOM
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cBsA3U. MOJIEKyJISIpHbIE U @TOMHBIE KPUCTAJUINYECKUE PELIETKU.
CBoiicTBa BEIIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMU
KPUCTAIIIMYECKUMHU PEIIETKAMHU.

Meramnyeckas cBsi3b. MeTamnueckas KpUCTaJIIMuecKas
peleTKa U MeTaJUIMYecKas XuMuieckast cBsi3b. dusnueckue
CBOWCTBA METAJLJIOB.

1.3.2 ArperaTtHble COCTOSIHUSI BelIeCTB M BOJOPOHAS
¢Bsi3b. TBep0e, )KUIKOE U Ta3000pa3HOE COCTOSIHHS BEIICCTB.
[Tepexon BemiecTBa U3 OJHOTO arperaTHOr0 COCTOSHUSA B
apyroe. BonopoaHas cBs3b.

Ywucteie BemecTBa U cMecH. IIoHITHE 0 CMECH BEIIECTB.
['omorennsie u rereporeHHbie cMecu. CocTaB cMecei:
00BbeMHAsg M MaccoBas JOJIHM KOMIIOHEHTOB CMECH, MaccoBast
JIOJII IPUMECEH.

1.3.3 IucnepcHbie cucremsbl. [loHsTre o nucnepcHoi
cucreme. JlucnepcHas ¢asza 1 JUCIIEPCUOHHAs Cpeaa.
Knaccudukanus nucnepcHbix cucreM. [ToHsATHE 0 KOJITTOUIHBIX
cucTeMax.

JlabopaTopHblie onbIThI [lo1yyeHre SMyJIbCHH MOTOPHOTO
Macia.

CamocTosiTeJJbHAS paﬁoTa oﬁyqamumxcsl

Tema 1.4. Bona. PacTBopbl.
JIEKTPOJIMTHYECKAS
Aucconuanms.

Coaep:xxaHue y4eOHOIro MaTepuaJia

1.4.1 Bopa. PactBopsl. PacTBopenue. Bona kax
pacTBopuTenb. PactBopuMocTh BemiecTB. HackimeHnnsle,
HEHACBIIICHHbIE, IEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh
PacTBOPUMOCTH Ta30B, KUJIKOCTEH U TBEPJIBIX BEIIECTB OT
pa3ianuHbIX (hakTopoB. MaccoBas 10751 paCTBOPEHHOTO
BEICCTBA.

1.4.2 DyeKkTpoIMTHYECKAs] AUCCOMMALINS. DIEKTPOIUTHI U
HEBJIEKTPOJIUTHI. DIIEKTPOIIUTUYECKAsT JUCCOLIUALIMSL.
MexaHu3MBbl AEKTPOIIUTUIECKON JUCCOLMALMH JUIsl BEILIECTB C
pa3IMYHBIMH TUIIAMU XUMUYECKOU CBSI3U. [ mapaTupoBaHHbIe U
HETrWJIpaTUpOBaHHbIE MOHBI. CTENEHb IEKTPOJIUTHUECKON
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nmucconranui. CUIIbHBIE U Cl1a0ble 3JeKTPOIUuThl. OCHOBHBIE
HOJIOXKEHHSI TEOPUH JIEKTPOIUTUIECKON AUCCOIUALINH.
KuCIoThl, OCHOBAaHUS M COJIHM KAaK JIEKTPOIIUTHI

IpakTnueckne 3ausitus Nel
[IpuroroBiaeHue pacTBopa 3a/1laHHOM KOHLIEHTPAIlUU

CamocrosiTesibHAasi padoTa 00y4ar0ImmXxcst

Tema 1.5. Knaccupuxanus
HEOPraHN4YecKNX coeJNHeHuil
M UX CBOMCTBa

Coaep:xaHue y4eOHOIr0o MaTepHuaJia

1.5.1 KucoTsl 1 ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOJIUTHL,
UX Kjaccu(uKalus 1Mo pa3iuyHbIM IpU3HaKaM. XUMUYECKHe
CBOICTBA KUCIIOT B CBETE€ TEOPUH JIEKTPOIUTHUECKON
nucconuanuu. OcoOeHHOCTH B3aUMOIEHCTBHS
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT C METAJIAMH.
OcHOBHBIE CIOCOOBI NOTYYEHUSI KUCIIOTHI.

1.5.2 OcHoBaHus u UX cBoiicTBa. OCHOBaHUS KakK
3JICKTPOJIUTHI, KX KJIACCU(PUKALINS 110 PA3IMIHBIM ITPU3HAKAM.
XHUMHYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPUH
ANEKTPOJIUTUYECKOHN Auccounanuu. Paznoxenue
HEPaCTBOPUMBIX B BOJIE OCHOBaHUN. OCHOBHBIE CTIOCOOBI
MOJIYYEHUs] OCHOBAHMII.

1.5.3 Coan u ux cpoiicrBa. Conu kak 351eKTpoauTsl. Conu
CpeaHMe, KUCIIble U OCHOBHBIE. XMMHUYECKH CBOMCTBa cojel B
CBETE TEOPUH DIIEKTPOJIMTHUECKON nuccoruainuu. Crocoosbl
noJty4eHus coJier. I 'uaposns conen

1.5.4.0xcuabl u ux cpoiictBa. Coneobpazyroiue u
HeconeoOpaszyomue okcuabl. OCHOBHBIE, aM(bOTEpHBIC U
KHUCJIOTHBIE OKCHJIBI. 3aBUCUMOCTH XapaKTepa OKCHJIa OT
CTETICHH OKUCJICHHs 00pa3yIOIIEro ero Merauia. XuMHIeCKHe
CBOMCTBa OKCHAOB. [losTydeHne OKCHIOB.

JlabopaTopHbIe ONbITHI

Hcnbrtanue pacTBOPOB KUCIOT MHANKaTOpamu. VcmpiTanne
PacTBOPOB 1IEI0YEH HHIUKATOPaMHU.

Bs3auMoelicTBHEe METAIIOB ¢ KHCIOTaMU. B3anMoneiicTBre
KHCJIOT C OKCHJIaMH METaJlJIOB. B3anMoaeicTBre KUCIIOT C
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OCHOBaHMAMH. B3anMoieiicTBHE KUCIIOT C COJISIMH.
B3auMmogericTBue 1ienouei ¢ coisimu. Pa3znoxenue
HEPaCTBOPUMBIX OCHOBAHUM.

B3auMogeiicTBue coyiell ¢ MeTayuiaMy. B3anMonelcTBue coiei

APYT C APYIOM.

IpakTnyeckoe 3ansitue Ne 2
Peakmun nonHoro oomeHa. ['uaposns conei.

CamocrosiTesibHasi padoTa 00y4aOIIuXCs

Tema 1.6. XumMuueckue
peaxkiun

Coaep:xaHue yueOHOIro MaTepHaJia

1.6.1 Kinaccupukanus XumuyecKux peakuuii. Peakuun
COEIMHEHUS, Pa3NIO’KEHUSs, 3aMEIIeHUs, OOMEHa.
Karanmutiaeckue peakiun. OdpatuMbie 1 HEOOpaTUMBbIE
peakiuu. [ OMOTeHHbIE U TETepOTreHHBIE PEaKIUH.
DK30TepPMUYECKUE U FHAOTEPMUUYECKUE peakiuu. TermnoBoi

s dexT xumudeckux peakiuii. TepMoxuMuuecKkue ypaBHEeHuUs

1.6.2 OxucauTeIbHO-BOCCTAHOBUTEIbHbIEC PEAKLIHH.
Crenenb okucienns. OKUCIUTENb U BOCCTaHOBIICHUE.
BoccranoBurens u okuciaeHue. MeTo 351eKTpOHHOTO OaaHca
JUISL COCTABJICHUSI YPABHEHNUN OKUCIIATEIBHO-
BOCCTAHOBUTENBHBIX peaKkluii. DIEKTPOJIU3.

1.6.3. Cxopocth xuMu4yeckux peakuui. [lonsatre o ckopoctu
XUMHUYECKHUX PEeaKIHid. 3aBUCUMOCTh CKOPOCTH XMMHYECKHUX
peaknuii OT Pa3MIUUHbIX PAKTOPOB: IPUPOABI pearupyromux
BEIIECTB, UX KOHIIEHTPAIUH, TEMIIEPATYPbl, TOBEPXHOCTH
CONPUKOCHOBEHMSI U MCIIOJIB30BaHUs KaTalIu3aTOPOB.
Oo0paTumMocTh XMMHYeCKHX peakumii. OOpaTumbie U
HEoOpaTHMBbIe peakiMi. XMMUYECKOe paBHOBECHE U CIIOCOOBI
€ro CMelleHus

IIpakTnyeckoe 3ansaTHe Ne 3
HccnenoBanuie BIUSHUS PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTh
XHUMHUYECKON peaKInH.

CamocrosiTesibHast padoTa 00y4Ya0IMXCcst

Tema 1.7. MeTaiasl "

Coaep:xanue yueOHOIro MaTepHuaJia
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HEeMETaAJJIbI

1.7.1 Metaaibl. OCOOEHHOCTH CTPOCHHS aTOMOB U
KpucTauioB. OU3NYecKrue CBOMCTBA METAJLIOB.
Knaccudukanus METaJioB 10 pa3IuIHBIM IPU3HAKAM.
XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUI PSiJT
HaIpsHKEHUH MeTauioB. MeTramioTepmust.

OO6mue cmocoOs! momydeHus: MeramuioB. [TonsaTue o
Metamutypruu. [lupomeramnyprus, ruApoOMeTauIyprus u
aieKkTpoMeTaiTyprus. CIiiaBbl YepHBIE M IIBETHBIE.

1.7.2 Hemetasibl. OCOOEHHOCTH CTPOCHUS AaTOMOB.
Hemeranisl — mpocThle BelecTBa. 3aBUCUMOCTb CBOIMCTB
rajoreHoB OT UX MOJIokeHus B [lepuoguueckoil cucrteMe.
OxucnuTenbHble U BOCCTAHOBUTEIbHBIE CBOIICTBA HEMETAIIJIOB
B 3aBUCHMOCTHU OT UX IIOJIOKCHUA B pAOY
JIEKTPOOTPHUIIATEIILHOCTH

IIpakTuyeckoe 3ansitue Ned
Pemienune skcnepuMeHTAIbHBIX 3a1a4.

CamocTrosiTeJJbHAS paﬁoTa oﬁyqamumxcsl

Pa3nes 2 Oprannveckas
XUMHUS

42

Tema 2.1.0cHOBHBIE
OpPraHu4ecKoi XUMHH U
TeoOpus CTPOCHUS
OPraHuYecKUX COeAUHEHUH

Coaep:xxaHue y4eOHOIro MaTepuaJia

2.1.1 IIpeamet oprannyeckoi xumun. [Ipupoansie,
HCKYCCTBEHHbIE M CHHTETUYECKHE OpraHN4YeCKHE BEIEeCTBA.
CpaBHEHHNE OPraHNYECKUX BEIIECTB C HEOPraHUYECKUMHU.
BaneHTHOCTE. XMMHUYECKOE CTPOEHUE KaK MOPSIOK
COEJIMHEHUS] aTOMOB B MOJIEKYJIbI I10 BAJICHTHOCTH

2.1.2 Teopus cTpoeHHsi OPraHMYEeCKHUX coequHennii A.M.
Byraneposa. OCHOBHBIE NONOXKEHHS TEOPUHA XUMHUECKOTO
cTpoeHus. M3omepus u usomepsl. Xumudeckue Gopmyiasl U
MOJIEJIA MOJIEKYJI B OPTaHUYECKOW XUMUHU

2.1.3 Knaccupukauus peakuuii B OpraHu4eckoil XuMmuH.
Peakuuu npucoenuHenust (THAPUPOBAHUS, TaJTOTCHHUPOBAHUS,
TUAPOTAIOTeHUPOBAHUS, TUApaTaIiK). Peakiiuu oTimerieHus

(meruapupoBaHus, JETUAPOTATIOTEHUPOBAHUS, TETHAPATALIUN).
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Peakuuu 3amemenus. Peakuuu usomepusanuu

2.1.4 Knaccupukanusi opraHu4ecKux BenecTs.
Knaccudukanus BemecTs 1Mo CTPOCHHIO YTIIEPOHOTO CKelleTa
Y HATMYHIO (YHKIIMOHAJIBHBIX TPYII. ['OMOJIOTH ¥ TOMOJIOTHS.
Havana nHomenkiarypsl IUPAC

CamocrosiTesibHAasi padoTa 00y4ar0ImmXxcst

Tema 2.2 YriieBoaopoabl 1 UX
NPUPOAHBbIE HCTOYHUKHU

Coaep:xaHue y4eOHOI0 MaTepuaJia

2.2.1 AnkaHbl. AJIKaHbl: TOMOJIOTUYECKUI psiJl, U30MEPUS U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKUE CBOKCTBA aJIKaHOB
(MeTaHa, 9TaHa): TOpEHUE, 3aMEILICHUE, PA3JI0KEHHE,
neruapupoBanue. [IpuMeHeHne alKkaHOB Ha OCHOBE CBOWCTB.

2.2.2 AsikeHbl. DTUJIEH, €r0 MOJIy4YeHUE (IErIPUPOBAHUEM
3TaHa, IenoJuMepHu3aluet moausTHiIeHa). ['omonornyeckuii
psiI, M30MEpHsl, HOMEHKJIATypa aJKeHOB. XUMHUYECKHE
CBOWCTBA 3TUJIEHA: TOPEHHE, KAUECTBEHHbIE PEAKIIMH
(obecuBeunBaHre OPOMHOM BOJBI M pacTBOpA IIEpMaHIraHaTa
KaJus), TuapaTanus, nojumepusanus. [Ipumenenue stuneHa
Ha OCHOBE CBONCTB.

2.2.3. Inennl n kayuyku. [IoHsaTHE O OHEHAX Kak
YTIEBOAOPOAAX C ABYMS IBOHHBIMU CBS3sIMH. CONpsKEHHBIC
JMeHbl. XUMHUYECKUe CBOMcTBa OyTaauena-1,3 u uzonpexa:
oOecrBeyrBaHNEe OPOMHOM BOJBI M OJUMEPU3AIIMS B KAYUYKH.
HarypasbHble U CHHTETHUECKUE KaydyKu. Pe3uHa.

2.2.3. Ankunbl. AnietTniied. XUMHYECKHE CBOMCTBA alleTHIIeHA:
ropeHue, oobeclBeynBaHue OPOMHOM BOJIBI, IPUCOSANHEHHE
XJIOpOBOJIOPOIa U rusipatanus. [[puMeHenue ameruieHa Ha
OCHOBE CBOMCTB. MEKKJIaCCOBAsI MU30MEPHUS C AIKAIUECHAMH.

2.2.4 Apenbl. benzon. Xumunueckue cBoiicTBa OeH301a:
TOpEeHHUe, peakIuy 3aMelleHus (raloreHupoBaHue,
HuTpoBanue). [Ipumenenue 6eH30J1a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHblie HCTOYHUKH YI1eBOA0POA0B. [Ipupoanslii
ra3: COCTaB, IPUMEHEHNE B KA4ECTBE TOIUIMBA.
Hedts. CoctaB u nepepadborka Hedtu. [leperonka HedTH.
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HedrenpomyKThl.

JlabopaTopHbIe ONBITHI.
O3HaKOMJIEHHE C KOJUICKIUEH 00pa3ioB HEPTH U IPOTYKTOB €€
nepepadoTKH.

IIpakTHyeckoe 3ansTue Ne 5
ITonydyenune Merana v 3TuieHa. M3ydeHue ux CBOMCTB.

CamocTtosiTeibHast padoTa 00y4aIOIMXCS

Tema 2.3.
Kucaopoacoaepxammue
OpraHuvyecKue coeJInHeHust

Coaep:xxaHue yueOHOIro MaTepHuaJia

2.3.1 Couprsl. [lonyuenue 3Tanosa Op0oKEHUEM TIIIOKO3BI U
ryuJparanuen dTuineHa. I napoKkcuibHas rpymnmna Kak
dbynkuonanbpHas. [ToHsTHE O IpeaebHBIX OTHOATOMHBIX
crupTrax. XMMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJCHCTBUE C
HaTpUeM, 00pa30BaHKE MPOCTHIX U CIOKHBIX A(UPOB,
OKHCIIEHUE B anbAerull. [Ipumenenue 3Tanosa Ha OCHOBE
CBOMCTB. AJIKOT'OJIM3M, €T0 MOCIEACTBUS U MPEAYNPEKACHHE.
I'nueprH Kak npesIcTaBUTENb MHOTOATOMHBIX CIIMPTOB.
KauecTBenHas peakuus Ha MHOTOaTOMHBIE CIIUPTHI.
IIpumeHeHune rimneprHa.

®enon. Pusznyueckrue 1 XuMUYECKHe CBOMCTBa GeHoa.
B3aumHoe BiusiHUE aTOMOB B MOJIEKYJie (peHOa:
B3aUMOJCUCTBUE C THIPOKCUIOM HATPUsL U a30THON KUCIOTOU

2.3.2 Aabaeruabl. Iloustue 00 anpaernmax. AjabpaeruaHas
rpynna kak GyHKiuoHansHas. @opmansaeru u ero cBoicTBa:
OKHCJIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHUE B
cooTBeTCcTBYIOIMI ciupt. [lonyuenue anbaerugoB
OKHCJIEHUEM COOTBETCTBYIONIUX CIUPTOB. [Ipumenenue
dbopManbIeriia Ha OCHOBE €r0 CBOKCTB

2.3.3 Kap6onoBblie kucaoThl. [loHaTHE 0 KAPOOHOBBIX
kucnorax. KapOokcunbHas rpymma kKak GyHKIIMOHATbHASL.
["'oMonoruyeckuii psia mpeneabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lonmydeHne kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJIETUIOB. XUMUYECKHE CBOMCTBA YKCYCHOM
KHUCIIOTHI: O0IIIME CBOMCTBA ¢ MUHEPATBHBIMU KHCIOTAMH U
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peakuus dTepudukanuu. [lppumeHenne ykCycHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BbICIINE )KUPHBIE KUCIOTHI HA IIPUMEPE
IaJIbMUTUHOBOM M CTEAPUHOBOW KHMCJIOTBI

2.3.4 Caoxunblie 3¢pupsbl U KUpbl. [loyyeHre coxHbIX
a¢upoB peakiueit srepudukanuu. Ciioxabie 3QUpHI B
npupoje, ux 3Hayenue. [Ipumenenue cinoxubIx 3GUpPOB HA
OCHOBE CBOMWCTB.

Kupsl kak cnoxkuble 3¢upsl. Kinaccudukarus >xupos.
XUMUYECKUE CBOMCTBA KUPOB: TUIPOJIN3 U TUAPUPOBAHUE
KUJKHUX KUPOB. [IpruMeHeHne )KupoB Ha OCHOBE CBOWCTB.
Mbina

2.3.5 YraeBoabl. YIIeBOIbI, X KIAaCCH(PUKALIHS:
MOHOCaXapuabl (TITF0K03a, GPYKTO3a), TUcaxapuibl (caxaposa)
U TIoJMcaxapu bl (Kpaxmall U 1eIr0103a).

['mrok03a — BEIIECTBO C IBOMCTBEHHOW (DyHKIMEH —
aNnbACTUIOCHUPT. XUMHUECKUE CBOMCTBA TJIFOKO3bI: OKUCIIEHUE
B IIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT,
cniuptoBoe Opoxenue. [IprMeHeHne TI0K03bl Ha OCHOBE
CBOJCTB.

3HaveHHE YIJIEBOJIOB B dKMBOW MPUPOJE U )KU3HU YEIIOBEKA.
[TonsiTe O peakIusAX MOJTUKOHACHCAIIMY U THAPOJIN3a Ha
MIpUMeEpPe B3aUMOIIPEBPALICHUN: TJIFOK03a —> MOJUCaXapul

JlabopaTopHblie ONBITHI
JlokazaTenbcTBa HEMPEEIbHOTO XapaKkTepa KUAKOTO KUpa

IIpakTHyeckoe 3ansaTHE N2 6
N3ydyeHne cBOMCTB KUCIOPOACOAEPKAIINX COEAMHEHHM.

IIpakTHyeckoe 3ansitue Ne7
B3aumozelicTBre TIII0KO3bI M caxapo3bl C THAPOKCUAOM
meau(ll). KauectBenHast peakiius Ha Kpaxmad.

CamocrtosiTeibHasi padoTa 00y4alOIMXCs

Tema 2.4. AzoTcoaep:kaniue
OpraHMYecKue coeJMHeHHUs.
IHoaumepsbl.

Conep:kaHue y4eGHOro MaTepuaJjia

2.4.1 AMunbl. [lonarue 06 amunax. Anudarnyeckue aMHHBI,
UX KJaccu(uKalusi 1 HOMEHKJIaTypa. AHUIIMH, KaK
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OpTraHn4Y€CKOC OCHOBAHUC. HOHy‘-IeHI/Ie aHWJIMHA U3
HI/ITpO6CH30J'Ia. HpI/IMeHeHI/Ie aHWJIMHA HAa OCHOBE CBOMCTB.

2.4.2. AMUHOKHCJIOTbI. AMUHOKHCIIOTHI KaKk aM(OTEpHbIE 1 2
T yHKIIMOHAIBHBIE OPTaHUYECKUE COSANHEHNS. XUMHYECKIE
CBOMCTBAa aMUHOKHCIIOT: B3aUMOJICHCTBHE CO ILEJI0UaMH,
KUCIIOTAMH U JIPYT C APYroM (peakiysi MOTUKOHICHCAINHN).
[lentuaHast cBsA3b U MOAMUIIENTH L. [[puMeHeHne aMUHOKHCIIOT
Ha OCHOBE CBOMCTB.

2.4.3.beaxu. [lepBuuHnas, BTOpU4HasA, TPETUYHASI CTPYKTYPbI 2 2
0enkoB. XuMHUYECKHE CBOICTBA OEIIKOB: TOpEHUE,
JeHaTypalus, THIPOJIU3, IIBETHBIE peakunu. bruonornyeckue
byHKIMHA OEIKOB

2.4.3 INoammepswl. benku u noiaucaxapu/ibl Kak OMONOIUMEDBI. 2 2
[Tnactmaccer. [lomyuenne monmmMepoB peakiuei
MOJIMMEPH3AIMH U TOJMKOHAeHCany. TepMOoIuiacTHIHbIE H
TEepMOpeaKTHBHbIE M1acTMacchl. [IpencraBurenu miactmacc.
Bomnokna, ux knaccuduxanus. [ToxydeHre BOIOKOH.
OTnienbHbIe MPEICTABUTENN XUMUYECKUX BOJIOKOH

IIpakTnyeckoe 3ansaTue Ne8 2 2
VccnenoBaHue CBOMCTB OEIKOB U MOJIMMEPOB.

CamocrosiTenbHast padoTa 00y4al0IMXCs

TemMaTHKa HHAHMBHIYAJbHbBIX IPOEKTOB (€CJIM MPETYCMOTPEHO)

CamocTosiTe1bHAsi paGoTa 00y4aKOIIMXCSl HAl UHAUBHAYAJIbHBIMH NPOEKTAMHU (€CIIU

IPELyCMOTPEHBHI)
IIpome:kyTouyHas arrecTanus B popMe 1udppepeHiHPOBAHHOIO 3a4€Ta 2
Bcero 95

JU1 XapaKTepUCTUKHU YPOBHSI OCBOEHMsI y4eOHOT0 MaTepralla UCIOJIb3YIOTCS CIIENyIoINUe 0003HAYEHHUSL:

1. — 03HaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAyKTUBHBIN (BBIOTHEHHUE JEATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHU WU TI0J] PyKOBOJICTBOM);

3. — MPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOATEIHLHOE BBITIOJHEHHUE JEATEIBHOCTH, PelieHUe MPOoOIEMHBIX 3aa4).
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecreueHne

Jlns peanuzanuy OporpaMMbl  YU4€OHOM JAUCHUIIIMHBI  JOJIKHBI OBITh
MPEAYCMOTPEHBI CIAEAYIOUIUE ClIeIIMAIbHbIE TOMEIICHUSI:

y4ueOHast ayJuTOpUsl | JIA0OpaTOpHsl XMMHUU OCHAITICHHAsT 000PYI0BAaHUEM:

- YUYEHHMUYECKHE MapThl CO CKAMEMKaMH, CTOJbI, CTOJI AEMOHCTPAIMOHHBIMH,
CTyJbs, IUKa(bl, BBITSHKHOM IIKad, JOCKa MapkepHas, MoMKa, mkad
METAJUTMYECKUU.

- TEXHUYECKHUE CPEJCTBA OOYUYEHUS: KOMIBIOTEP, MYJIbTUMEINA TIPOEKTOP,
TEJIEBU30P, BUACOMArHUTO(DOH.

- y4eOHO-HArjsiAHbIe MOCOOUS: CTEH[bI MO0 XUMHH, KOJUICKIMH, TIaKaThl,
CXEMbl, HaTypajbHble OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YUYEHHMUYECKOTO SKCIEPUMEHTA; MHOTO(DYHKIMOHATbHBIN
KOMIUIEKC MPENOoJaBaTelisi; MeYaTHbIE U SKPaHHO-3BYKOBBIE CPEACTBA OOyUCHUS;
MEepEeYHU OCHOBHOM U JIOMOJIHUTEIBHOW y4eOHOW JHUTEpaTyphbl, HHTEPHET-
pecypcoB,  BCIIOMOTaTelIbHOE OO0OpYyIOBaHWE WU HMHCTPYKIUH; OHOIMOTEUHBIN
dhoH.

- nmabopaTtopHoe 000pyIoBaHKe: J1abopaTopHas MoCyAa, pEaKTHBEI.

- HHCTPYKTUBHO-HOpMAaTUBHAsA AOKYMCHTANIUA: TOCyAapCTBCHHEIC
Tpe6OBaHI/I}I K COACPKAHUIKO MW YPOBHIO IIOATOTOBKH BBIIITYCKHHKOB IIO
CIICOUAJIBHOCTH, HHCTPYKIHNH I10 OXpaHeC Tpyaa, HpOTI/IBOHO)KapHOﬁ

0€30M1acHOCTH; TEpPEYeHb MaTePUaIbHO-TEXHUYECKOTO U Y4EOHO-METOANUECKOTO
OCHAIICHUs KaOUHeTa.

IOMEILIEHUE MJIi CaMOCTOSATENbHOM paboThl KaOMHET HH(OPMALMOHHBIX
TEXHOJIOTHH, OCHAILIEHHOE 000PYA0BaHUEM:

creuuainu3vpoBaHHas  ydeOHas  MeOenb:  yYEeHUYEeCKMe MapThl  CO
CKaMelKaMH, KOMITbIOTEPHBIE CTOJIbI, CTYJIbS.

TeXHU4eckue  cpeacrtBa  oOydenus:-  KommbroreprilIKIntelCoreDuo,
OEWindowsXP, Mynbsrumenuitaeiii npoektop,  I[lpunrtep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,
Kaspersky security mast Ousneca 2016, MakeT NPUKIATHBIX POTPaMM:
TEKCTOBBIX, TAOJIUYHBIX, TPAPUUECKUX U MPE3CHTALMOHHBIX, MOJKIIOUEHNE K CETU
¢unnana, noAkIOUYeHUE K ceTh HTepHeT.

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jlnst  peanuzanmuu mporpaMMbl  OMOIMOTEUHbINH (OHA 00pa3zoBaTeNbHON
OpraHu3allid yYKOMIUICKTOBAH TE€YaTHBIMU W (WJIM) DJICKTPOHHBIMHU H3JaHUSMHU,
PEKOMEHJOBAaHHBIMH JIJIs1 UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IpoIecce.

3.2.1. [leyaTHble U3TaAHMUS

l.Tabpuensu O.C. Xumus i 1npodeccuit ©  cneluanbHOCTEN
texHuueckoro npoduist: Yueouux/ O.C. IN'abpuensn, U.I'. OctpoymoB. -8-¢ us.,
crep. — M.: U3narenbckuil neHTp «Akanemus», 2017
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3.2.2. DJIeKTPOHHBbIE U31aHUS (IJIEKTPOHHbIE PeCypPChl)

l.www.fcior.edu.ru (DenepanbHbIT LEHTP UH(POPMAITMOHHO-
00pa3oBaTeILHBIX PECYPCOB).

2.wwww.dic.academic.ru (Axkanemuk.CrioBapy U SHIIUKIONEINH)

3. www.booksgid.com (Book Gid. Dnekrponnas 6ubmmoreka).

4. www.globalteka.ru (I'moGanrexa. ['mobGanpHas OHONMHMOTEKA HAYYHBIX

PECYPCOB).

5. www.window.edu.ru (ExuHoe OKHO jgocTyma K 00pa30oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yuyeOHas mutepaTypa).

7. www.school.edu.ru (Poccutickuii o0Opa3oBaTeIbHbIH

nopTat.JlocTynmHOCTh, KauecTBO, 3P(HEKTUBHOCTD).

8.www. ru/book (DnexTpoHHas OMOIMOTEUHAS CUCTEMA).

9.www. school-collection. edu. ru (Emunas xosekiusi mudpoOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

10.www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOpBD?).

I1.www. hemi. wallst. ru (OOpa3oBaTeiabHBI CaUT AJIsI IIKOJIHLHUKOB
«Xumus»).  12.www. chem. msu. su (DaekTpoHHass OUOIMOTEKA MO XHMUH).
13.www.enauki.ru (MHTEepHET-U3aHUE ISl yuuTened «ECTeCTBEHHBIE HAyKW»).
14.www. Iseptember. ru (meTonunueckas razera «llepBoe ceHTIOps»).

15.www. hvsh. ru (xypHan «XuMus B IIKOJIE» ).

16.www.hij.ru ()kypHan « XUMHUS U KUZHBY).

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. Tynukun E.W. B 2-x 4. YacTp 2. Opranndeckasi Xumusi: Y4eOHUK JJIsl
CIIO. — M.: FOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-
40EA-8A27-D8473F74BED3

2. Huxkutnna H.I'., I'pebenbkoBa B.M1. O0uiasi 1 Heopranuyeckasi XuMus.
B 2-x 4. Yacte 1. Teopernueckne oCHOBBI: YU4eOHHUK W npakTukyMm s CIIO.

— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
3. Xumwus 31eMeHTOB: YueOHWK W mpaktukym s CIIO. — M.:

FOpaiit, 2017 https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-
94EEC35A846F
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https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

4. KOHTPO.Ib 1 OHIEHKA PE3YJ/JIbTATOB OCBOEHUA
YYEBHOU JUCIIHUITJIMHBI

OneHka KadyecTBa OCBOCHHUS YYEOHOM IUCIMIUIMHBI BKIIIOYAET TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHYIO ATTECTALUIO.

Tekylmuii KOHTPOJIb YCHEBAEMOCTH OCBOCHMSI Y4YEOHOM JAUCHUILIAHBI
OCYILECTBIISIETCA MPENOAABATEIEM B INPOLECCE NPOBEACHUSA IMPAKTUYECKHUX
3aHSATHI, TECTUPOBAHUS, a TAKXKE BHIMOJHEHUSI O0YYAIOIIMMUCS UHIUBUIYaTIbHBIX
3aJlaHdid B COOTBETCTBMM C (DOHIOM OIEHOYHBIX CPEACTB MO Yy4eOHOI

IUCLUIUINHE.

Pe3ysabTaTrhl 0CBOCHUS
y4eOHOM TUCHMILUINHBI

@opMBbI M METO/IbI KOHTPOJISI ¥ OLleHKH
pe3yJabTATOB 00y4eHHs

JIMYHOCTHBIN pe3yJbTar:

- YCTOMYMBBIM HMHTEpPEC K HCTOPUH U
JOCTHKEHUSM B 00JIaCTH XUMUYECKON HayKH,
YyBCTBO I'OPJOCTH 32 POCCUICKHE €CTECTBEHHBIE
HayKU;

- TOTOBHOCTb K IPOJIOJDKEHUIO 00pa3oBaHUf,
MOBBIIICHUIO KBalM(uKanmuu B  U30paHHOMN
npoeccuoHaIbHOM JIeSITEIIbHOCTH c
HCII0JIb30BaHUEM 3HAHUI B obrnactu
XUMUYECKON HAYyKU;

- OOBEKTUBHOE  OCO3HAHUE  3HAYUMOCTHU
KOMIIETEHIIMM B 00JacTH XMUMHUYECKOH HayKu
JUIsE  4YeloBeKa M O0IecTBa,  yMEHHE
UCIIOJIB30BaTh TEXHOJOTUYECKHUE JOCTUIKEHUS B
00JacTl XMMUH, JJIs TIOBBIIIEHUSI COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO DPa3BUTHUS B BBIOpAHHOMH
npodeccuoHaIbHON 1S TeTbHOCTH;

- YMEHHE MPOaHAIM3UPOBATh TEXHOTCHHBIC
MOCHEACTBUS  JUIL  OKPYXKAWILIEH  Cpensl,
OBITOBOM M TIPOM3BOJCTBEHHOM JESITEIBHOCTH
YEJIOBEKa,;

- YMEHHME YNPaBIIATh CBOEH ITO3HABATEIBHOU
JEATENBHOCTBIO, IIPOBOJUTH CaMOOLICHKY
YpPOBHS  COOCTBEHHOI'O  HMHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMEHUE BBICTPAaUBATh KOHCTPYKTHUBHBIC
B3aUMOOTHOILIEHUS B KOMaHJE II0 PELICHUIO
0o0IMX 3a71a4 B 00JIACTH XUMHU,

HaOJIIOIEHHE;

OIICHKA TEeMaTUYECKHX pedepaToB

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHCHUS
y4eOHBIX 33724,

TECTUPOBAHUE;

OIICHKA BBIIIOJIHCHUA CaMOCTOﬂTGHBHOﬁ pa60TI>I;
OIICHKA MTPaKTUYECKHUX paboT;

3alUTa TBOPUYECKHUX U MPOEKTHBIX padoT;

MeranpeaMeTHbIH pe3yJIbTaT:

- OBJIaZICHWE YMEHUSIMH U HAaBBIKAMH Pa3IIMIHBIX
BUJOB TIO3HABATEIbHOW JESATEIBHOCTH  JUIS
W3yYEHUS pa3HBIX CTOPOH OKPYIKAIOIIET0 MHPA;
NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOnrofieHys, HAy4YHOTO SKCIIEPUMEHTa) JUIs
U3yYEHHUs] PA3IUYHBIX CTOPOH XHUMHYECKHX
00BEKTOB M MPOIECCOB, C KOTOPHIMHA BO3HUKAET
HEOOXOAUMOCTb CTAJIKUBAThCS B

HaOJII0IeHHE;

OIIEHKa TEeMaTU4YeCKUX pedepaTon

olleHKa Y PEeKTUBHOCTH U KauecTBA BbIMOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE;

OII€HKA BBIIIOJITHECHUA CaMOCTOSTETbHOH pa6OTBI;
OLIEHKA MPAaKTUYECKUX padoT;

YCTHBIN OIPOC;

3auer.

19




Pe3yabTaThl 0cBOCHUSA
Y4eOHOM T CIUILINHbBI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUEeHUs

npodeccuoHaabHOM chepe;

- YMCHHUC OIIPEACIIATh neian u 3aJa4dn
ACATCIIBHOCTH, BBI6I/IpaTB cpeacrtBa g HUX
JOCTHIXKCHUS Ha ITPAKTUKE,

- YMCHUC HCIIOJIb30BaTh Pa3INYHBbIC
HNCTOYHHUKHN JJIA IMOJIy4YCHUA XHUMHYECKOU

UHPOpPMALIMM U OIICHWBATh €€ JIOCTOBEPHOCTh
JUIsL JOCTHKEHUS TIOCTaBJICHHBIX LIEJICH U 331124,

IIpeaMeTHBIil pe3yabTaT:

- c(opMHPOBAaHHOCTh MPEICTABICHUN O MecTe
XUMUHU B COBPEMEHHOM Hay4YHOUN KapTUHE MUPA;
[IOHMMaHUE pOJIM XUMHHM B (POPMHUPOBAHUU
Kpyrosopa # (pyHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKA I PEIICHUS IPAKTUYECKUX 3a1ad;

- BJIAJICHUE OCHOBOIIOJIAralf0IIMMHU
XUMHUYECKHUMHU HOHATUSAMH, TEOPUSIMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
II0JIb30BAHNE XMMMUYECKONM TEPMUHOJIOTHEH U
CHMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAaMU HAay4HOI'O

MO3HAHUS,  HUCIOJIB3YyEeMbIMU B  XHUMHH:
HAOMO/ICHUEM,  OMHCAaHHEM,  H3MEPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,

OOBSICHATH pe3yJIbTaThl IPOBEIEHHBIX OIBITOB U
JIeJ1aTh BBIBOJBI; T'OTOBHOCTh M CIIOCOOHOCTH
IPUMEHATh METOZABl IO3HAHUS IPU PELICHUU
IPAKTUYECKUX 3a7au;

- C(OPMHPOBAHHOCTh ~ YMEHMS  J1aBaTh
KOJIMYECTBEHHbIE OLIEHKM M  IMPOU3BOAUTH
pacyeTbl MO XUMHMYeCKUM (opmyram u
YpaBHEHUSIM;

- BJIaJIeHUE MpaBWIAMHU TEXHUKU 0€30MacHOCTH
IIPU UCIIOJIb30BAHUN XUMUYECKUX BEILECTB;

- c(pOPMHUPOBAHHOCTh COOCTBEHHOM MO3UIMU 11O
OTHOIIEHHIO K XHMHYECKOH MHQOpMaIHH,
M10JIy4aeMOU U3 pa3HbIX HCTOUYHUKOB.

OLIEHKA TeMaTHYECKuX pedepaTron

orieHKa 3 QEKTUBHOCTH U KaueCTBA BHIMIOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE,

OLIEHKA BBIMTOJHEHHUS CAaMOCTOSTEIILHOU PabOTHI;
OIIEHKA MPAKTUYECKUX PadoT;

YCTHBIN OIIPOC;

peleHHe 3a71ay;

3alIiTa TBOPUYECKUX U IMPOCKTHBIX padoT;
nuddepeHIMPOBaHHBIN 3a4eT.
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JIuCeT akTyaauzauuu
paboueii nporpaMMbl y4eOHOM QU CIMILIMHBI

OY/.12.1 XUMMHs B CHIEINUAJIBHOCTHU

Pabouass mporpamMma y4eOHOW AMCUMIUIMHBI OOHOBJCHA B YacTH JOTOJTHEHUU
W3Y4aeMbIX TEM aKTUBHBIMU (hOpMaMH MPOBEACHUS 3aHSATHUN, OPUCHTUPOBAHHBIX
NPEUMYIIECTBEHHO Ha MOATOTOBKY K TMOCHEAyIOUEMY  TIpodheCcCHOHATEHOMY
00pa30BaHMIO, PA3BUTUIO MHIWBUIYAITBHBIX CIIOCOOHOCTEH OOYYaromIuXcsl MyTeM
Oosiee  TIIyOOKOro, 4eM 3TO MpeaycMaTpUBAETCS 0a30BbIM KYpPCOM, OCBOCHHEM
OCHOB HAayKH, CHUCTEMaTHYECKUX 3HAHUW U CIOCOOOB ACUCTBUM, MPHUCYIIUX

JTAHHOW y4eOHOU TUCIUIUINHE.

W3MeHeHus B pa3zielibl ¥ TEMbI IPOrpaMMbl HE BHOCHIIUCH
PaccmoTpeHo Ha 3aceaHuy HUKIOBOM KOMUCCHHU
[Tporokon Ne 11 ot 27 uronst 2022r.

[Ipencenarens ®pososa E.A.
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