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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouas mporpamMma y4eOHON MUCIHUIUIMHBI SIBISETCS YacThIO MPOrpaMMBbI
MOJATOTOBKM CIHEHHAIMCTOB cpelHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mo
cnenuanbHocTr 13.02.07 — JaekTpocHabKeHUE.

1.2.MecTto yuyeOHOIi JUCUMIUIMHBI B  MpOorpaMMe  MNOATOTOBKH
CIENHMATHUCTOB CPe/IHero 3BeHa

Vueonas gucnummHa OY/J[. 12 XuMus B CIEIUAIBHOCTH OTHOCHTCI K
O0mmM  y4eOHBIM JHCHHMIUIMHAM  00IIe00pa3oBaTeIbHOTO ITUKIA. YdeOHas
JTUCHUILIMHA XUMUS B CIICIIUATBLHOCTH U3y4yaeTcs Ha 0a30BOM YpOBHE.

1.3. leau u 3agaun y4eOHOM NMCHUILIMHBI — TPeOOBAHHUSA K pe3yJibTaTam
OCBOCHHS YUeOHOI IUCIUIINHBI

OcBoenue conepkaHusi y4eOHOW ITUCHUIUIMHBI XUMHUS B CIHEIUAIBLHOCTH
o0ecreynBaeT JOCTHKEHHUE 00YJatOUUMUCS CIEAYIOMIUX Pe3yIbTaTOB:

1. INYHOCTHBIX:

o - YCTOWYMBBIM MHTEpPEC K HUCTOPUU M JIOCTHXKEHUSM B 00JacTu
XMMHAYECKON HAYKH,

o YyBCTBO F'OPJIOCTHU 32 POCCUMCKHAE €CTECTBEHHBIE HAYKH;

o - TOTOBHOCTb K  HPOAODKEHHIO  00pa3oBaHMs,  IMOBBILIECHUIO

KBaJIM(UKAMU B H30paHHOM MPOQecCHOHANBHOMN AESITENbHOCTU C UCIIOJIb30BAHUEM
3HaHUU B 00JaCTU XMMUUYECKON HayKu;

o - OOBEKTHBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHUUMH B 00JacTu
XUMUYECKOM  HAyKW  JUIs 4eJoBeKa M O00IIecTBa, YMEHHUE HCIIOJIb30BAThH
TEXHOJIOTUYECKHE JOCTUKEHUS B O0JACTH XHMHH, JUJISl MOBBIILIEHHS] COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BBIOPAHHOM MPOPECCUOHAIBHON AESTENbHOCTH;

o - YMEHHE NPOAHAIW3UPOBATH TEXHOICHHBIE TOCHEACTBUS IS
OKpY>KaroIel cpejibl, OBITOBOM M MPOU3BOACTBEHHOM JICITEIIHHOCTH YEIIOBEKA;
o - YMEHHME VYIPABIATH CBOCW TIO3HABATEIIBHOW  JIESATEIBLHOCTHIO,

MIPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO WHTEIICKTYIbHOTO PAa3BHUTHS;-
YMEHHUE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHSI B KOMAH/IE 10 PEIICHUIO
00IIMX 3a7a4 B 00J1aCTH XUMUU,

2. MeTanpeIMeTHbIX:

L4 - OBJIAJICHUC YMCHUAMHU U HaABBIKAMHU PA3JIMYHBIX BUJ0B MM03HABATCIILHOU
ACATCIIBHOCTHU IJIA U3YUCHUSA PA3HBIX CTOPOH OKPYKAIOIICTO MHUPA,
L - IPUMCHCHHNC OCHOBHBIX MCTOJOB ITO3HAHUA (Ha6J'IIOI[eHI/I$I, Hay4YHOTO

DKCIIEPUMEHTA) JUISI M3yYeHHUS Pa3IUYHBIX CTOPOH XHUMHUYECKHX OOBEKTOB U
IpOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIMMOCTh  CTAJKHBAThCS B
npodeccuoHanbHoM cdepe;

. - YMEHHE OIpenensaTh Ield W 3aJadyd JeSTeIbHOCTH, BBIOMpATh
CpeICTBa JUIsl WX JTOCTHXKEHUS Ha MPAKTUKE;
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° - YMEHHUE WCHOJIb30BAaTh PA3JIMYHbIE MCTOYHHUKU JUISl TOJIYYEHUS
XUMHUYECKOM  WH(OpMAIlMM M OLIEHHBAaTh €€ JOCTOBEPHOCTh HJIs JOCTHKEHUS
IIOCTABJICHHBIX II€JIEH U 3a/a4;

3. npeAMeTHBIX:

o - cOPMUPOBAHHOCTh MPEICTABICHUN O MECTE XMMHUU B COBPEMEHHOMN
HAay4YHOU KapTUHE MUPA;

o NOHMMAaHWE POJM XUMHU B  (OPMHUPOBAHMUU Kpyroopa U
(YHKIIMOHAJIBHON I'PAMOTHOCTH

o YeJIOBEKa JIUIS PEIICHMS IPAKTUYECKUX 3a/1a4;

o BJIQJICHUE OCHOBOIIOJATAOIIMMY XUMUYECKUMU TOHATHSAMU, TEOPUSIMH,

3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJb30BaHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

o BJIaJICHUE OCHOBHBIMHM METOJIAMHM HAYYHOI'O IO3HAHUS, UCIIOIb3YEMBIMH
B XMMHH: HaAOJIIOJICHUEM, ONUCAaHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHUE
oOpabaThIBaTh, OOBSCHATH PE3YNbTAThl MPOBEIECHHBIX OIBITOB U JI€JaTh BBIBOBI;
TOTOBHOCTh M CHOCOOHOCTh THPUMEHSATH METOJbl IO3HAHUS TPU PEUICHUU
IIPAKTUYECKUX 3a]1a4;

o C()OPMUPOBAHHOCTh YMEHHUS JaBaTb KOJUYECTBEHHbIE OLEHKU U
IIPOU3BOJIUTH PACUETHI [0 XUMHUYECKUM (HOpMYyJIaM U YpaBHEHUSM;

o BJIAJCHUE TMpaBUJIAMU TEXHUKH OE€30MaCHOCTH IPU HCIOIb30BaHUU
XUMUYECKUX BELIECTB;

o C()OPMUPOBAHHOCTh COOCTBEHHOM MO3UIMU IO OTHOUICHHIO K

XUMHYECKOMN I/IH(bOpMa]_II/II/I, HOquaeMOﬁ N3 Pa3HbIX HCTOYHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHE padoyeil mporpaMmbl Y4eOHOM
AUCHHUILTMHBI

MaKcUMalbHas ydeOHas Harpy3ka ooydaromerocs— 9549acoB, B TOM 4YHCIIe:

oOs13aTenbHAs ayIUTOpHAs yueOHas Harpy3ka oOydatomerocs - 95 gacos.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI POrpaMMBbl 95

B TOM 4YHUCJIC:

TEOpETHUECKOe 00yUueHue 79

MpaKTUYECKHE padOThI 16

T
Camocmosmenvuasn paboma -

IIpomeskyTounas arrectauus B gopme 1udepeHUNPOBAHHOIO 3a4eTa

YCamocmosmenvnas paboma é pamkax o6pazosamensHoli RPOPAMMBL NIGHUPYEMEs 06PA308AMENbHOL Opeanu3ayueil
6 coomeemcmeuu ¢ mpedoganuamu PIOC CIIO 6 npedenax obvema yueOHOU OUCYUNTUHBL 8 KOAUUECMBE YACOS,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0AHULL  CAMOCMOSMENbHOU — padomvl  00YHAOWUXCS,  NPedyCMOMPEHHbIX
memMamuyeckum NAAHOM U COOePIACAHUEM Y4eDHOU OUCYUNTUHBL.
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2.2 TeMaTHYeCKHUIl IUIAH U coJepKaHNe YUeOHO UCIUIIUHBI

HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0o MaTepuasia, JJadopaTopHbie U
NPaKTHYEeCKUE 3aHATHUS, CAMOCTOSITE/IbHAA padoTa
00y4Jarouuxcs

O0BbeM
4acoB

YpoBeHb
OCBOEHUS

Koapl koMnereHumii,
(popmupoBanuio
KOTOPBIX
crnoco0cTByer
3JIEMEHT NPOrpaMMbl

2

BBenenue

Coaep:xanue yueOHOro MaTepHaJia

Hay‘-IHI)IG METOJAbI ITIO3HAHUA BCIICCTB 1 XUMHUYCCKHUX SIBIICHUH.
Ponb sxcriepumenTa u Teopuu B XuMuu. MoenupoBaHue
XUMHYCCKUX ITPOLCCCOB. 3HayeHne XUMHUHU B PasBUTHUU
BAKHEUILIUX OTPACIIe MPOMBIIIJIEHHOCTH U CEITbCKOTO
X03511cTBa. XUMUSI M OKpY)Karonas cpea.

Pasznea 1.00mas u
HEOpraHu4ecKasi XuMusi

49

Tema 1.1.
OcHOBHBIC NOHATHSA U
3aKOHBI XUMHUHU

Conep:xanue yueOHOTo MaTepuaJia

1.1.1 OcHoBHbIe noHATHS XUMUH. BemecTBo. AToM.
Monexkyna. XuMuueckuit snmeMeHT. Amtorponus. [IpocTsie n
CIIOKHBIE BellecTBa. KauecTBEHHBIM M KOIMYECTBEHHBIM COCTaB
BEIECTB. XUMHUYECKHUE 3HAKU U (GopMyibl. OTHOCUTEHHBIC
aTOMHAas U MoJIeKyJsipHas Macchl. KonnuecTBo BemecTsa

1.1.2 OcHoBHbIe 3aK0HbI XUMHH. CTeXHoOMeTpusl. 3aKOH
COXpaHEHMsI MaCcChl BELIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpBI. 3aKOH ABOTagpo U
CJIEICTBUS UX Hero. PacueTHble 3a/1a4i Ha HAXOX/IEHNE
OTHOCHUTEIIEHON MOJIEKYJIIPHON MacChl, OIPEIEIEHNE MaCCOBOI
JI0JIM XUMHUYECKUX JIEMEHTOB B CJI0KHOM BEIIECTBE

CamocrosiTeibHas padoTa 00y4yalommxcst

Tema 1.2.

Iepuoauveckuii 3aK0H 1
nepuoanvecKas cucreMa
XUMHYecKkuXx djeMmenToB ..

Coaep:xanue yueOHOro MaTepHaJia

1.2.1 Ilepuoanyeckmii 3axoH .. MenpaeseeBa. OTKpbITHE
.. MenneneessiM Ilepuoanueckoro 3akona. Ilepuonnueckuit
3akoH B opmymnupoBke JI.M1. Menneneena.
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MenaeneeBa U CTpOeHHe
aToMma.

[Tepuoanueckas Tabinla XUMHUYECKUX 3JIEMEHTOB —
rpaduveckoe 0TOOpakeHne MEPHUOAMUECKOTO 3aKOHA.
CtpykTypa nepruogu4eckoi TabauIbl: nepruos! (Majble u
OombIme), rpynsl (TJIaBHAS U TOOOYHAs).

1.2.2 Ctpoenne aTtoma u nepuoandeckuii 3akon [.U.
MenpnesieeBa. AToM — ci0Has yactuua. Sapo (mpoToHsl U
HEUTPOHBI) U 3IeKTpOoHHAas obonouka. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK ATOMOB 3JIEMEHTOB MAJIbIX IIEPHUO/IOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBIIUX MEPUOJIOB (IIEPEXOIHBIX AIEMEHTOB).
[Mousitre 06 opbuTansx. S-, p- u d-OpoOutanu. DIeKTPOHHBIE
KOH(HUTypauyu aTOMOB XHMHYECKHX 3JIEMEHTOB.
CoBpemenHast pOpMYIHPOBKA MEPHOJUIECKOTO 3aKOHA.
3HaueHue NepuoINYECKOro 3aKOHa U NEPUOANUECKON CUCTEMBI
xummudeckux snemenTo [[.M. Menaeneesa ass pa3BuTust
HAYK{ ¥ IOHUMAaHHUsI XHMUYECKOW KapTHHBI MUPa

CamocrtosiTeibHas padoTa 00y4al0IMXCs

Temal.3 CTpoeHue
BellecTBa.

Conep:xanue yueOHOTro MaTepuaJia

1.3.1 Tunbl XUMHYECKOH CBA3M

Nonnas xumudeckas cBsa3b. KaTnoHsl, ux oOpa3oBaHue u3
aTOMOB B Pe3yJIbTaTe MPOLECCa OKUCIEHUSA. AHUOHBI, UX
o0Opa3oBaHHe U3 aTOMOB B pe3yJibTaTe Mpoliecca
BOCCTaHOBJICHUSA. lIOHHAs CBA3b, KaK CBA3b MEKIY KaTHOHAMU
Y QHMOHAMHU 32 CYET JIEKTPOCTATUYECKOTO IPUTSHKECHMUS.
Knaccugukaius HOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMYUIO
ruipaTHON 000s104KH. IOHHBIE KPUCTAIIIMYECKHUE PEILIETKH.
CBolicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON
PELIETKN.

KoBanenTHas xuMudeckas cBsi3b. MexaHu3M 00pa3oBaHus

KOBaJIEHTHOM CBS3U (OOMEHHBIN U TOHOPHO-
aKLENTOPHBI). DNEeKTPoOTpHLIaTeIbHOCTh. KoBaseHTHbIe
noJIsipHas v HenoJisipHas cBsi3u. KpaTHOCTh KOBaJI€HTHOM
cBsA3U. MoJIeKy IsIpHBIE M ATOMHBIE KPUCTAUIMYECKHUE PELIETKU.
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CBoiicTBa BEIIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMU
KPUCTAIIMYECKUMHU PEIIETKAMHU.

Mertamnyeckas cBsi3b. MeTamnueckas KpUCTaIIMuecKas
pelIeTKa U MeTAJUIMYecKas XuMuieckast cBsi3b. dusnueckue
CBOWCTBA METAJIJIOB.

1.3.2 ArperaTtHblie COCTOSIHUSI BellIeCTB M BOJOPOIHAS
¢Bsi3b. TBep/oe, )KUKOE U Ta3000pa3HOE COCTOSIHHS BEIICCTB.
[Tepexoy BemiecTBa U3 OJHOTO arperaTHOro0 COCTOSHUSA B
apyroe. BonopoaHas cBs3b.

Ywucteie BemecTBa U cMecH. IIoHSITHE 0 CMecH BEIIECTB.
['omorennsie u rereporeHHble cMecu. CocTaB cMecei:
00BbeMHAsg M MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJII MPUMECEH.

1.3.3 Iucnepcubie cucremsl. [lonsTue o nucnepcHoi
cucreme. [lucniepcHas ¢da3a 1 AUCIEPCUOHHAS Cpea.
Knaccudukanus nucnepcHbix cucreM. [loHsATHE O KOJITTOUIHBIX
cucTeMax.

JlabopaTopHusble onbIThI [lonydeHre sMyabCUU MOTOPHOTO
Macia.

CamocrosiTejibHas padoTa 00y4yarouuxcst

Tema 1.4. Bona. PacTBopbl.
DJIEKTPOJIMTHYECKASA
AucconraNms.

Conep:xanue yueOHOTro MaTepHaJia

1.4.1 Bopa. PacTrBopsl. PacTBopenue. Bona kak
pactBopuTenb. PactBopuMocTs BemiecTB. HackieHHsie,
HEHACBIIICHHbIE, IEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh
paCTBOpI/IMOCTI/I ra3os, }KH)IKOCTeﬁ nu TBep)IBIX BCIIIECCTB OT
pa3nuuHbIX (hakTopoB. MaccoBas 1075 paCTBOPEHHOTO
BEIISCTBA.

1.4.2 DyeKkTpoMTHYECKAs] AUCCOMMALINS. DIEKTPOIUTHI U
HEBJIEKTPOJIUTHI. DIIEKTPOIIUTUYECKAS JUCCOLUALIMSL.
MexaHu3MBbI ANEKTPOIIUTUIECKON JUCCOLMALMH JUISl BEILIECTB C
pa3IMYHBIMH TUIIAMU XUMUYECKOU CBSI3U. [ mapaTupoBaHHble U
HETWJIpaTUpOBaHHbIE HOHBI. CTENEHb MIEKTPOINTHIECKON
qucconanu. CUbHbIE U ci1a0ble 2JeKTPoauThl. OCHOBHBIE
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IIOJIOKCHHA TCOPUU BHCKTpOHHTquCKOfI AuCCoraluu.
KI/ICJIOTBI, OCHOBAHMA U COJIM KAaK BJICKTPOJIMTLL

IpakTnueckne 3ansitus Nel
[IpuroroBnenue pacTBopa 3a/laHHON KOHLIEHTpAIUU

CamocrosiTesibHasi padoTa 00y4a0IMxcst

Tema 1.5. Knaccupuxanus
HEOPraHN4YecKNX coeJInHeHuil
M UX CBOMCTBA

Coaep:xanue yueOHOT0 MaTepHaJia

1.5.1 KucoTsl 1 uX cBoiicTBa. KHCIOTHI KaK 3JIEKTPOJINTHL,
UX KJaccu(uKalus 1o pa3iuyHbIM Ipu3HaKaM. XUMUYECKHe
CBOMCTBA KMCJIOT B CBETE TEOPHH JIEKTPOIUTHYECKON
nuccoranui. OcoOEHHOCTH B3aUMOIeHCTBUS
KOHIICHTPUPOBAaHHOM CEPHOM U a30THOM KUCIJIOT C METAJUIAMH.
OCHOBHBIE CIIOCOOBI OTYYEHUS] KUCIIOTBI.

1.5.2 OcHoBaHus U UX cBoiicTBa. OCHOBaHUS KakK
3JICKTPOJIUTHI, UX KJIacCU(DHUKALINS 110 PA3IMYHBIM ITPU3HAKAM.
XHUMHUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPUU
ANEKTPOJIUTUYECKOM Auccounanuu. Paznoxenue
HEPaCTBOPUMBIX B BOJIE OCHOBaHUN. OCHOBHBIE CTIOCOOBI
MOJIYYeHHUs] OCHOBAHMIA.

1.5.3 Coan u ux cpoiicrBa. Conu kak 351eKTpoautsl. Conu
CpeaHMe, KUCIIble U OCHOBHBIE. XMMUYECKH CBOMCTBA cOolel B
CBETE TEOPUH DIEKTPOJIUTHUECKOU nuccoruaiuu. Crocoosl
NOJIy4eHUs coJier. I 'uapoins conen

1.5.4.0xcuabl u ux cpoiictBa. ConeoOpasyroniue u
HecoseoOpasytomie okcuibl. OCHOBHBIE, aM(OTEpHBIE U
KHCJIOTHBIE OKCHJIBI. 3aBHCHUMOCTh XapaKTepa OKCH/Ia OT
CTETIEHU OKUCIIEHUS 00pa3yIoIero ero Metauia. XUMU4ecKue
CBOICTBa OKCHAOB. [losTydyeHne OKCrI0B.

Jlabopamopusie onvimot

I/ICHI)ITaHI/Ie paCTBOpOB KUCJIOT I/IHJII/IKaTOpaMI/I. I/ICHBITaHI/Ie
PacTBOPOB 1IEI0YEH UHIUKATOPaMHU.

BzanmMmopeiicTBiie METAIIOB ¢ KHCJIOTaMA. B3zanMoaencTBre
KHCJIOT ¢ OKCHAaMHU MeTaJu1oB. B3anMoieficTBHe KHUCIIOT ¢
oCcHOBaHMSAMH. B3anMoieiicTBHE KHUCIIOT C COJISIMM.
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Bz3aumozeiicTBue nienouei ¢ coiramMu. Pasznoxenue
HEPaCTBOPUMBIX OCHOBAHUM.
BzauMmozeiicTBue coiell ¢ MeTayuiaMu. BzauMoneiicTBue coliei

JIPYT € IPYTOM.

IIpakTnyeckoe 3ansitue Ne 2
Peakmun nonHoro ooMena. ['uaponus conei.

CamocrosiTesibHasi padoTa 00y4a0ImMxcst

Tema 1.6. XumMuueckue
peaxkiun

Coaep:xanue yueOHOTro MaTepuaJia

1.6.1 Kinaccupukanusi XumuyecKux peakuuii. Peakiun
COEIMHEHUS, Pa3NIO’KEHUs, 3aMEIIeHUs, 0OMEHa.
Karanmutnuaeckue peakiun. OdpatumMbie U1 HEOOpaTUMBbIE
peakiuu. [ OMOTeHHbIE U TETepOTreHHBIE PEaKIUU.
DK30TepPMUYECKUE U IHAOTEPMUUYECKUE PEaKIMH. TerIoBoi

s dexT xumudecknx peakiuii. TepMoxuMuuecKue ypaBHEeHUs

1.6.2 OxucauTeIbHO-BOCCTAHOBHUTE/IbHbIE PEAKLHH.
Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBJICHHE.
BoccranoBurens u okuciaeHne. MeTos 31eKTpOHHOTo OanaHca
JUIS COCTaBJIEHUS] YPABHEHUH OKHCIUTENIBHO-
BOCCTAHOBHTEIIBHBIX PEAKIMHA. DICKTPOIIH3.

1.6.3. Cxopocts xumMnueckux peakuui. [lonstie o ckopoctu
XUMHUYECKHUX PEeaKIHi. 3aBUCUMOCTh CKOPOCTH XUMHYECKHUX
peakumii OT pa3NIUUHBIX (PAKTOPOB: MPUPOABI pEarupyrOIIUX
BEIIECTB, UX KOHIIEHTPAIUH, TEMIIEPATyphl, TOBEPXHOCTU
CONPUKOCHOBEHMSI U UCIIOJIB30BaHUs KaTalu3aTOPOB.
O0paTuMOCTh XMMHYeCKHUX peakumii. OOpaTumbie U
HEoOpaTHMBbIEe peakini. XMMUYECKOe paBHOBECHE U CIIOCOOBI
€ro CMelleHus

IIpakTnyeckoe 3ansaTue Ne 3
HccnenoBanue BIUSHUSA Pa3IMYHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIuH.

CamocrosiTeibHAsA padoTa 00y4yalommxcst

Tema 1.7. MeTa1i1bl "
HeMeTaJJIbI

Coaep:xanue yueOHOro MaTepuaJia

1.7.1 Metajibl. OCOOEHHOCTH CTPOEHUSI aTOMOB H
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KpucTaJIoB. PU3NYECKUE CBOWCTBA METAIIIIOB.
Knaccudukanus METaioB M0 pa3IuIHBIM IIPHU3HAKAM.
XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUIN PSiJT
HaIpsHKEHUH MeTauioB. MeTramioTepmust.

O61ue criocoOb! noayyeHus: metauioB. [lonarue o
Metamutypruu. [lupomeramnyprus, ruipoMeTauIyprus u
anekTpomeTasuryprus. CrijiaBel YepHbIEC U [[BETHBIE.

1.7.2 Hemeranabl. OCOOEHHOCTH CTPOEHUSI AaTOMOB.
Hemeranisl — npocThle BelecTBa. 3aBUCMMOCTb CBOMCTB
rajoreHoB OT UX MOJoXKeHus B [lepuoauyeckoii cucreme.
OxucnuTenbHble ¥ BOCCTAHOBUTEIbHbBIE CBOMCTBA HEMETAIIJIOB
B 3aBUCHMOCTHU OT UX IIOJIOKCHUSA B PANY
AJIEKTPOOTPUIIATEIILHOCTH

IpakTuyeckoe 3anaTue Ned
Pelenne skcrieprMEHTANBHBIX 3a4au.

CamocrosiTejibHas padoTa 00y4yaruuxcst

Pa3nen 2 Opranuyeckasi
XHUMHS

42

Tema 2.1.0cHOBHBIE
OpPraHu4ecKoi XUMHH U
TeOpHus CTPOCHUSA
OPraHuYecKUX COeAUHEHUH

Coaep:xanue yueOHOTro MaTepHaJia

2.1.1 IIpeamer oprannyeckoi xumun. [Ipupoansie,
HCKYCCTBEHHbBIE M CHHTETUYECKHE OPraHUYECKHE BEIECTBA.
CpaBHEHUE OPraHNYECKUX BELIECTB C HEOPraHUYECKUMH.
BasieHTHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSA0K
COEJIMHEHUS] aTOMOB B MOJIEKYJIBI 110 BAJIEHTHOCTH

2.1.2 Teopusi cTpoeHHsI OPraHMYECKHUX coequHeHni A.M.
Byrneposa. OCHOBHBIE NTONOXKEHUS TEOPUU XUMHUECKOTO
cTpoenus. M3omepus u usomepsl. Xummuueckue Gopmynsl 1
MOJIEJIA MOJIEKYJI B OPraHUYECKOW XUMUHU

2.1.3 Knaccupukanus peakuuii B OpraHu4ecKoil XuMMH.
Peakuuu npucoenrHenus (ruIpupoBaHusl, TaJJOTEHUPOBAHUS,
TUAPOTAIOTeHUPOBAHUS, TUApaTaIiK). Peakiiuu oTimerieHus

(meruapupoBaHusl, IETUAPOTATOTCHUPOBAHHS, TETUIPATALINH ).

Peakuuu 3amenienus. Peakiyu nzomepusannun
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2.1.4 Knaccudukanusi opraHn4ecKux BemecTs.
Knaccugukarus BemecTs 1o CTpPOSHHUIO YIIIEPOJHOTO CKeJleTa
U HATMYUIO QYHKIIMOHAIBHBIX Ipyn. ['oMONOry ¥ roMoIorHs.
Havana nHomenxnarypsl IUPAC

CamocrosiTesibHasi padoTa 00y4a0IMXxcst

Tema 2.2 YriieBoaopoabl 1 UX
NPUPOAHBbIE HCTOYHUKH

Coaep:xanue yueOHOTo MaTepHuaJia

2.2.1 AukaHbl. AJIKaHbl: TOMOJIOTHYECKUH PSiJl, U30MEPHUS U
HOMEHKJIaTypa AJIKAHOB. XMMHYECKHUE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOpEeHue, 3aMellleHne, pa3IoKeHue,
neruapupoBanue. [IpumeHenne ajiKkaHoB Ha OCHOBE CBOWCTB.

2.2.2 AnkeHbl. DTUJICH, €T0 MOJy4YeHUE (IETUIPUPOBAHIEM
JTaHa, JenoJuMepu3alren noausTuieHa). ['omonornueckuit
psiI, M30MEpHsl, HOMEHKJIATypa aJKeHOB. XUMHUYECKHE
CBOICTBA STUJICHA: TOPEHHE, KAUECTBEHHBIE PEAKIIHH
(oGecuBeunBaHre OPOMHOM BOJBI M pacTBOpA IIEpMaHIraHaTa
KaJus), rTupaTanus, noiumepusanus. [Ipumenenue stuneHa
Ha OCHOBE CBOWCTB.

2.2.3. Inennl n kayuyku. [IoHsaTHE 0 qUEHAX Kak
YIIEBOIOPOAAX C IBYMS IBOMHBIMU CBsI3IMU. ConpsiKeHHbIE
JMeHbl. XUMHUECKUe CBOMcTBa OyTaauena-1,3 u u3zonpexa:
oOecrBeyrBaHNEe OPOMHOM BOJBI M OJUMEPU3AIIMS B KAyUYKH.
HarypasbHble 1 CHHTETHUECKUE KaydyKu. Pe3uHa.

2.2.3. AJIKHHBI. AnieTniaeH. XMMHYECKHE CBOMCTBA alleTHIIEHA:
ropeHue, oobeclBeunBaHue OPOMHOM BOJIBI, IPUCOSAMHEHHE
XJIOPOBOIOpO/Ia U TuapaTamus. [I[pumenenue aneruineHa Ha
OCHOBE CBOMCTB. MexKiiaccoBasi U30MEpHsl C aJIKaJUEHAMHU.

2.2.4 Apenbl. benzon. Xumuueckue cBoiicTBa OeH301a:
TOpEeHHUe, peakIuy 3aMelleHus (raloreHupoBaHue,
HuTpoBanue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YI1eBOAOPOA0B. [Ipupoauslii
ra3: cocTaB, IPUMEHEHNE B KQUECTBE TOILTHBA.

Hedts. CoctaB u nepepaborka Hedtu. [leperonka HedTH.
HedrenpomykTsl.
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JlabopaTopHbIe ONBITHI.
O3HaKOMJIEHHE C KOJUICKIMEH 00pa3ioB HEPTH U IPOTYKTOB €€
nepepadoTKH.

IIpakTHyeckoe 3ansaTue Ne S
ITonydyenune Merana v 3TuieHa. Mi3yuyeHne ux CBOMCTB.

CamocTtosiTeibHass padoTa 00y4YaommMXxcst

Tema 2.3.
Kucaopoacoaep:kammue
OpraHuvyeckue coeTnHeHHus

Conep:kanue y4eOHOT0 MaTepuaJia

2.3.1 Couprsl. [lonyuenue 3Tanona OpokeHUEM TIIOKO3bI U
ryuApaTtanyren dTuieHa. I napoKcuibHas rpymmna Kak
bynkunoHanbHas. [loHsATHE O MpeieNbHBIX OJJHOATOMHBIX
crnupTrax. XMMUYECKUE CBOMCTBA ITAHOJIA: B3aUMOJCHCTBUE C
HaTpueM, 00pa3oBaHUE MPOCTHIX U CIOKHBIX 3(DUPOB,
OKHCIIEHUE B anbAerul. [Ipumenenue 3Tanosa Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBHS U IPENYIPEKACHUE.
I'nueprH Kak npeacTaBUTENb MHOTOATOMHBIX CIIMPTOB.
KauecTBeHHast peakliis Ha MHOTOATOMHBIE CIIUPTHI.
IIpumeHeHune rimneprHa.

®enoi. Puznyueckue 1 XUMUUECKHE CBOMCTBA deHoa.
B3anMHoe BiIMsHUE aTOMOB B MOJIEKYJIe (heHoa:
B3aUMOJICVCTBUE C THIPOKCUIOM HATPUS U a30THOM KHUCIOTON

2.3.2 Aabaeruabl. Iloustue 00 anpaernmax. AjabaeruaHas
rpynna kak ¢GyHKiuonansHas. @opManbaeru 1 ero CBOMCTBa:
OKHCJIEHHE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHUE B
cooTBeTCcTBYIOIMM ciupt. [lonyuenue anbaerugoB
OKHCJIEHUEM COOTBETCTBYIOIINX CIUPTOB. [Ipumenenne
dbopManbIernia Ha OCHOBE €r0 CBOKCTB

2.3.3 KapGonoBblie kucaoThl. [loHsaTHE O KAPOOHOBBIX
kucinotax. KapbokcunbHas rpynna kak (GpyHKIIMOHAIbHAS.
["'oMonoruyeckuii psia mpeneabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [Tonmydyenue kapOOHOBBIX KUCIOT
OKHCJIEHUEM aJIbJETHIOB. XMMUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTHI: O0IIME CBOMCTBA C MMHEPAJIbHBIMU KHUCIOTaMH U
peakuus yrepupukanuy. IlpumeHeHne yKkCycHOM KMCIO0ThI Ha
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OCHOBE CBOMCTB. BbICIIME )KUPHBIE KUCIOTHI HA IIPUMEDPE
ITaJIbMUTUHOBOM M CTEAPUHOBOW KHMCIJIOTBI

2.3.4 Caoxublie 3¢pupsbl 1 skupbl. [loydeHne coxHbIX
a¢upoB peakiueit srepudukanuu. Ciioxabie 3QUpHI B
npupoje, ux 3Hayenue. [Ipumenenue cinoxHbIx 3GUPOB HA
OCHOBE CBOMWCTB.

Kupsl kak cnoxkuble 3¢upsl. Kinaccudukamus >xupos.
XUMHUYECKUE CBOMCTBA KUPOB: TUIPOJIN3 U TUAPUPOBAHUE
KUIKHUX KUPOB. [IpruMeHeHne )KupoB Ha OCHOBE CBOWCTB.
Mbina

2.3.5 YraeBoabl. YIIIeBOIbI, X KIACCHU(PUKAIIHS:
MOHOCaxapuabl (TII0K03a, GPYKTO3a), Tucaxapuabl (caxaposa)
U TIOJIcaxapuabl (Kpaxmall U IeJUII0103a).

['mrok03a — BEIIECTBO C IBOMCTBEHHOW (hyHKIIMEH —
aNbJIETUI0CIUPT. XUMHUECKHUE CBOMCTBA IIFOKO3bI: OKUCIICHHE
B IIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHUE B COPOUT,
cnuptoBoe Opoxenue. [IprMeHeHne TI0K03bl Ha OCHOBE
CBOJICTB.

3HaveHHE YIJIEBOJOB B AKUBOM MPUPOE U KU3HU YETIOBEKA.
[TonsiTHe 0 peakIusaX MOJTUKOHCHCAIIMY U THAPOJIN3a Ha
MpUMeEpe B3aUMOIIPEBPAIICHUI: TJIF0K03a —> MOJIUcCaxapul

JlabopaTropHblie ONBITHI
Jloka3zaTenbcTBa HEMPEIENbHOTO XapaKkTepa KUAKOTO KUpa

IIpakTuyeckoe 3ansaTHe Ne 6
M3ydyeHne CBOMCTB KUCIOPOACOAEPKAIINX COETUHEHHMN.

IIpakTHyeckoe 3ansitue Ne7
B3aumoneiicTBuE III0K03bI U caxapo3bl C THAPOKCUAOM
meau(ll). KauectBennast peakius Ha KpaxMal.

CamocrtosiTeibHast padoTa 00y4alOMXCs

Tema 2.4. Azorconep:kanue Conep:xanue yueOHOTro MaTepuaJia

OpraHMYecKue coeInHeHu. 2.4.1 AMunbl. [lonarue 06 amunax. Anudarnyeckue aMHUHBI,
[Mosnmepsl. UX KJaccu(uKalus 1 HOMEHKJIaTypa. AHWINH, KaK
opranudeckoe ocHoBaHue. [lonydyeHue aHunMHa U3
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HI/ITp06eH30J'Ia. HpI/IMeHeHI/Ie aHWJIMHA HAa OCHOBE CBOMCTB.

2.4.2. AMUHOKHCJIOTbI. AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE 1 2
T yHKIMOHAIBHBIE OPTaHUYECKUE COSANHEHNS. XUMUYECCKIE
CBOMCTBAa aMUHOKHUCJIOT  B3aUMOJICHCTBHE CO ILEJI0OUaMH,
KUCIJIOTAMH U JIPYT C APYTOM (peakiysi MOTUKOHICHCAINH).
[lentuanas cBsA3b U MOAUIIENTH L. [[puMeHeHne aMUHOKHCIIOT
Ha OCHOBE CBOWCTB.

2.4.3.beaxu. [lepBuuHas, BTOpU4Hasl, TPETUYHAsS CTPYKTYPbI 2 2
0enkoB. XMMHUYECKHE CBOICTBA OSITKOB: TOPEHHE,
JIeHaTypalnus, TUAPOIIN3, IIBETHBIE peakuuu. bruonornyeckue
byHKIMN O0EIKOB

2.4.3 INoammepsl. benku u noarcaxapuibl Kak OMONOIUMEDBI. 2 2
[Tnactmaccer. [lomyuenne monmmmepoB peakuei
MOJIMMEPH3AIMH U TOJIMKOHAeHCand. TepMOoIuIacTHIHbIE 1
TEepMOpEaKTHBHBIE IIacTMacChl. [IpencTaBuTeny macTmacc.
Bomnokna, nx knaccuduxanus. [Toxydenne BOJIOKOH.
OTnienbHbIE MPECTABUTENN XUMUYECKUX BOJIOKOH

IIpakTuyeckoe 3ansitue Ne8 2 2
VccnenoBanne CBONCTB OETKOB U MOJMMEPOB.

CamocrosiTeibHas padoTa 00y4al0ImMXCs

TemMaTHKa HHIHUBHIYAJbHBIX IPOEKTOB (€CJIM MPETYCMOTPEHO)

CamocTosiTe1bHAsi paGoTa 00y4aIMXCS HAl HHAUBHAYAJIbHBIMHU NPOEKTAMHU (€CITU

IPElyCMOTPEHBHI)
IIpome:kyTouHas arrecranus B popme nudepeHupoOBaAHHOIO 324€Ta 2
Bcero 95

JU1 XapaKTepUCTUKHU YPOBHSI OCBOEHMsI y4€OHOr0 MaTepHralla UCIOJIb3YIOTCS CIIEAYIoINe 0003HAYEHHUS:

1. — 03HAaKOMUTENBHBIN (y3HABAaHUE paHEe U3yUYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIH (BBIOJHEHHUE JEATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHU UITU TIOJ] PyKOBOJICTBOM);

3. — MPOAYKTUBHBIN (MJIAHUPOBAHNE U CAMOCTOATEIHLHOE BBIMIOJHEHHUE JEATEIBHOCTH, PEelIeHUe MPOOIEMHBIX 3a1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Jist peanuzanuu MporpaMMbl Yy4eOHOM JIUCUMIUTUHBI  JTOJDKHBI  OBITH
MPEAYCMOTPEHBI CIIEYIONIUE CIIEeIUaTbHbIE TTOMEIECHUS:

yueOHas ayAUTOpHUsl | JIabopaTopusi XMMHUHU OCHAIIEHHasi 000pyJOBaHUEM:

- YYCHHMYECKHE MapThl CO CKaMEHKaMH, CTOJIbI, CTOJI IEMOHCTPAIlMOHHBIN,
CTynbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapKepHas, Moiika, mkag
METAJUIMYECKUH.

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIBIOTEP, MYJIbTUMEINA TPOCKTOP,
TEJIEBU30p, BUACOMArHUTO(OH.

- y4eOHO-HArsAHBIC TTOCOOWS: CTEHIBI M0 XUMHH, KOJUICKIIUH, TUIAKaThI,
CXEMBbI, HaTypaJdbHbIC OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MMOCTAHOBKH
JEMOHCTPAIIMOHHOTO ¥ YYEHHUYECKOr0 SKCIEPUMEHTa; MHOTO(PYHKIMOHAIbHBIN
KOMILJIEKC TpernoaaBaTesisi; NeYaTHble U SKPAaHHO-3BYKOBBIE CpEACTBAa OOYUYCHUS;
MEpPEeYHH OCHOBHOW U JIOTIOJHUTEIBHOW YYEOHOW JUTEpaTyphbl, HUHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHME M HMHCTPYKIIUU; OWOIMOTCUHBIN
dhoH.

- nabopaTopHoe 000pyIOBaHKE: JTabopaTOpHas MOCY/1a, PEaKTUBBI.

- WHCTPYKTUBHO-HOPMATHBHas  JOKYMEHTALUs: rOCYyJapCTBEHHBIE
TpeOOBaHMS K COAEPXKAHUIO M YPOBHIO TOATOTOBKM BBITYCKHUKOB 10
CIIEHUAJIBHOCTH; WHCTPYKIIMM II0 OXpaHe TpyHda, MPOTUBOIOKAPHOU

0€30macHOCTH; TIEPEUYCHb MAaTEPHATBHO-TEXHUYECKOTO U y4eOHO-METOIUICCKOTO
OCHAILIEHUs KaOMHETA.

MOMEIICHUE ISl CaMOCTOSTENIbHOM padoThl KaOMHET WH(OPMALMOHHBIX
TEXHOJIOTHI, OCHAILIEHHOE 000PYA0BaHUEM:

crienuaiu3vpoBaHHas  y4yeOHass MeOenb: y4eHHYeCKMe TapThl  CO
CKaMeMKaMH, KOMITbIOTEPHBIE CTOJIBI, CTYJIbS.

TeXHUYeCKkue  cpeactBa  oOydenus:-  KommbrorepoilIKIntelCoreDuo,
OEWindowsXP, Mynabsrumenuitabiii npoektop,  Ilpuntep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,
Kaspersky security mis  Ousneca 2016, NAaKeT MPUKIATHBIX MPOTPaAMM:
TEKCTOBBIX, TAOJUYHBIX, TPAPUUECKUX U MPE3CHTAIMOHHBIX, MTOJKIIOUEHNE K CETH
dbunnana, moaKIOYeHUE K ceTh HTepHeT.

3.2. UupopmanuoHHOe oOecnedyeHre peau3alu NporpaMmMbl

Jlns peanuzanuu  mporpaMMmbl  OUOIMOTEYHBIM (OHJ 00pa3oBaTeNbHON
OpraHu3allid YKOMIUIEKTOBAaH MEYaTHbIMU W (MJIM) DJIEKTPOHHBIMHU M3aHUSIMHU,
PEKOMEHIOBAaHHBIMU JIJIs1 CIIOJIb30BAHUS B 00pa30BaTEIbLHOM IMPOIIECCe.

3.2.1. IleuyaTHbIe U3TAHUS

l.Tabpuensu  O.C. Xumus a1 npodeccuit ©  CHEIUATBHOCTEH
texaudeckoro npodusa: Yuebnuk/ O.C. 'abpuensn, U.I'. Octpoymos. -8-e usm.,
ctep. — M.: U3naTenbckuil ueHTp «Akagemus», 2017
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3.2.2. DJIeKTPOHHBbIE U3aHUs (3JEKTPOHHBbIE Pecypchl)

1.www.fcior.edu.ru (denepanbHbIi HEHTP nH(OpMaIIMOHHO-
o0pa3zoBaTeIbLHBIX PECYPCOB).

2.wwww.dic.academic.ru (AxageMuk.CioBapy U SHIIUKIIOICIHH )

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

4. www.globalteka.ru (I'mobGanteka. I'moOampHas OHOIHMOTEKAa HAyYHBIX

pecypcoB).

5. www.window.edu.ru (EmuHOe OKHO jocTyma K 00pa3oBaTelbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yaeOHas muteparypa).

7. www.school.edu.ru (Poccutickmii 00pa3oBaTeILHBIN

nopta.JlocTymHOCTh, KauecTBO, 3 (PEKTUBHOCTB).

8. www. ru/book (DnexTporHas OubIMOTEUHAS CUCTEMA).

9.www. school-collection. edu. ru (Emunas xomaekuus u(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

10.www. pvg. mk. ru (onmummnuasna «Ilokopu BopoObeBbI TOphI»).

I11.www. hemi. wallst. ru (OOpa3oBaTeibHBIA CAUT JJs HIKOJIHLHUKOB
«Xumusn).  12.www. chem. msu. su (OnekTpoHHass OMOIMOTEKAa MO XHUMHUH).
13.www.enauki.ru (UHTEepHET-U3aHUE ISl yuuTeneil «EcTecTBEHHBIE HAYKH»).
14.www. Iseptember. ru (MmeTonuueckas razera «IlepBoe ceHTIOps»).

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

16.www.hij.ru (KypHan « XUMHS U KU3HBY).

3.2.3. JlonoJIHUTEJIbHbI€ HCTOYHUKH

1. Tynukun E.W. B 2-x 4. Hacts 2. Oprannyeckas XuMusi: Y4eOHHMK LI
CIHO. — M.: Opaiir, 2017  https://biblio-online.ru/viewer/EE60BESB-E7C3-
40EA-8A27-D8473F74BED3

2. Hukutuna H.I'., ['pe6enbkoBa B.1. Q0uiasi 1 Heopranmyeckasi XuMusl.
B 2-x 4. Hacts 1. Teopernueckne 0CHOBbI: YueOHUK U npakTukyMm aiasa CIIO.
— M.: IOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030

3. Xumus 351eMeHTOB: YueOHuk u npaktukyMm st CI1O. — M.: FOpaiir, 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-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/

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIHHUITJIMHbI

OneHka kadecTBa OCBOEHHUS Y4e€OHOM IUCHUIUIMHBI BKJIIOYACT TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIUIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYILECTBIISIETCA MPENOAABATENIEM B TNPOLIECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATUN, TECTUPOBAHUS, a TAKXKE BHITIOJHEHHS 00YYarOIIUMUCS UHIUBUTYaTbHBIX
3aJaHUil B COOTBETCTBUU C (DOHIOM OIICHOYHBIX CpEICTB IO yueOHOU

TUCHUIUINHE.

Pe3yabTaThl 0OCBOEHUA
Y4eOHOM M CIUILINHbI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToOB 00yUYeHust

JIMYHOCTHBIN pe3yJbTaT:

- YCTOMYMBBIA HHTEpEC K HCTOPHM H
JOCTHKEHUSIM B 00JIACTH XUMUYECKOW HAYKH,
YyBCTBO T'OPJIOCTH 32 POCCUNCKHE €CTECTBEHHbBIC
HAYKU;

- TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHUS,
MOBBIICHUIO KBaM(UKaMu B  W30paHHON
npodeccuoHanbHOM JeSITEIIbHOCTH c
HCIIOJIb30BaHUEM 3HAHUI B obnactu
XUMHUYECKON HAYKU;

- OOBEKTMBHOE  OCO3HAHHE  3HAYMMOCTHU
KOMIIETEHIIM B 00JacTH XMUMHYECKOH HayKu
Ui YeloBeKa U OOIIeCTBA,  YMEHHUE
UCIIOJIb30BaTh TEXHOJOTHYECKHUE JOCTHKEHUS B
00J1aCTH XUMHUH, JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO
WHTEJJIEKTYaqTbHOTO PAa3BUTHS B BBIOpaHHOMN
MpoeCCHOHAIBHON JESATEIHHOCTH;

- yYMEHHE MpPOaHAIM3UPOBaTh TEXHOTECHHbIE
MOCJENCTBHUSL NI OKPYXKAIOIIeH  Cpensl,
OBITOBOM M TMPOU3BOACTBEHHOW MEATEIHHOCTU
YEJIOBEKa;

- YMEHHME YNpaBlATh CBOEH IO3HABATEIbHOU
NeSATETbHOCTBIO, MIPOBOJIUTH CaMOOIICHKY
YPOBHS ~ COOCTBEHHOTO  HMHTEIUIEKTYalIbHOTO
pa3BUTHS,

- YMEHUE BBICTPaMBaTh KOHCTPYKTHUBHBIE
B3aUMOOTHOIICHUSI B KOMaHJE II0 PEIICHUIO
001X 3a/1a4 B 00JIaCTH XUMUU;

HaOJII0IeHNE;

OIICHKAa TeMaTUICCKUX pedepaTon

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBITIOJIHCHHS CAMOCTOSTEILHOM pabOThI;
OLICHKA MPAaKTUYECKUX pabdoT;

3alllMTa TBOPYCCKUX M MPOEKTHBIX padoT;

MeranpeamMeTHbIi pe3yJibTar:

- OBJIaZICHHE YMEHHUSMH U HaBBIKAMU PA3IIMUHBIX
BUZOB TIO3HABATENLHOW JESTEIBHOCTH  JUIS
U3yUYEHHsI pa3HBIX CTOPOH OKPYXKAIOIIEro MUpa;
NPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHHSI
(HaOOIeHN S, HAYYHOTO SKCIIEPUMEHTA) JUIs
U3YUYEHHSI Pa3IMYHBIX CTOPOH XUMHUECKUX
00BEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOINMOCTD CTAIKHUBATHLCS B

HaOJII0ICHUE;

OIICHKa TeMaTU4YeCKUX pedeparon

orieHKa () PEKTUBHOCTU U KaueCTBA BBHITTOTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBIMTOJIHEHUSI CAMOCTOSITENILHON pabOTHI;
OIICHKA MPAKTUYECKHUX paboT;

YCTHBIN OIIPOC;

3a4er.
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Pe3ysabTarhl 0CBOCHUA
y4eOHOH THCHMILINHBI

®opMBbI M METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

npodeccuoHabHOU cdepe;

- YMEHHE ONpeNeNaTh Ledu ©  3aJa4u
NeSITeIbHOCTH, BBIOMpATh CpEACTBa JUIS  MX
JOCTHKEHUS HA TTPAKTHUKE;

- yMcHHE UCIIOJIb30BaTh pas3In4YHbIe
UCTOYHUKUA  JUIA  TOJy4eHUS  XUMHYECKOH
UHPOpPMALIUKM U OIICHUBATh €€ JIOCTOBEPHOCTh
JUTSL TOCTIDKEHUS TIOCTABJICHHBIX LIEJIeH U 3aJ1ay,

IIpenmeTHbIi pe3yJbTar:

- c(OPMHUPOBAHHOCTHh MPEICTABICHUNA O MECTE
XHMHH B COBPEMEHHON Hay4YHOU KapTUHE MHUPA;
MOHVUMAHUE POJH XUMHH B (HOPMUPOBAHHUH
Kpyrozopa # ()YHKIIMOHAJIBLHOH TI'pPaMOTHOCTH
YeJI0BEKA I PELICHUS TPAKTUYECKHUX 3aaY;

- BIIaJICHUE OCHOBOIIOJArar0IuMH
XHUMUYECCKHUMU IMOHSATHSIMH, TEOPUSMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BAHUE XHUMHUYECKON TEPMUHOJIOTHEN H
CUMBOJIMKOI;

- BIIQJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO

MTO3HAHUS, UCIIOJIb3YeMbIMU B XUMHH:
HaOJII0ICHUEM, OTMHUCaHUEM,  HU3MEpPEHHEM,
AKCTIIEPUMECHTOM; yMEHHE 00pabaThIBaTh,

OOBICHSTH PE3YIbTATHI IPOBECACHHLIX OILITOB U
JienaTh BbIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
MNPUMCHATH MCTOABI IMO3HAHHWA IIpU PCIICHHUU
IPAaKTUYECKUX 3a/1a4;

- c(hOpPMHUPOBAHHOCTH yMeHUs J1aBaTh
KOJIMYECTBEHHBIE OLICHKM M  NPOU3BOJIUTH
pacueTrbl MO XUMHUYECKUM (Qopmynam H
YPaBHEHHUSM;

- BJIaJICHUC IIpaBUJIaMU TCXHUKHU 0€e30MacHOCTH
IIPYU UCIIOJIB30BAHNN XMMHUUYECKUX BEILECTB;

- ¢OpPMHUPOBAHHOCTh COOCTBEHHO! MO3ULIMU T10
OTHOLIEHHIO K XUMHUYECKOW HHpopMarmu,
IIOJIy4a€MOU M3 PA3HBIX HCTOYHHUKOB.

OLICHKa TeMaTU4YeCcKuX pedeparon

orieHKa 3(pPEKTUBHOCTH U Ka4€CTBA BHITIOTHEHUS
y4eOHBIX 33714,

TECTUPOBAHUE;

OLICHKA BBIMIOJIHEHUSI CAMOCTOSITENILHON pabOThI;
OLIEHKA MPAKTUYECKUX padoT;

YCTHBIH OIpOC;

peleHue 3aaay;

3aIUTa TBOPUYECKHUX U MPOEKTHBIX padoT;
mQepeHITMPOBAHHBIN 3a4ET.
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