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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1. ObsacTh NnpuMeHeHUs pado4eil NPorpaMmbl

PabGouas mporpamMma y4eOHON MUCIHUIUIMHBI SIBISETCS YacThIO MPOrpaMMBbI
MOJATOTOBKM CIHEHHAIMCTOB cpelHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mo
cnenuanbHocT 27.02.03. — ABTOMATHKA M TeJieMeXaHMKA HA TPAHCIOPTe.

1.2.MecTto yuyeOHOII JUCHMIUIMHBI B  MporpaMMe  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 TMCHHUIUVIMHBI — TPeOOBAHHUSA K pe3yJibTaTam
OCBOCHHS YUeOHOI TUCIUININHBI

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 ECTECTBEHHBIEC HAYKH;

o - TOTOBHOCTb K  HPOAODKEHHIO  00pa3oBaHMs,  IMOBBILIECHUIO

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

o - OOBEKTHBHOE OCO3HAHME 3HAYMMOCTHM KOMIIETEHLMA B 00JlacTu
XUMUYECKOM  HAyKW Ui 4eJoBeKa U O00IlecTBa, YMEHHUE HCIOJIb30BAThH
TEXHOJIOTUYECKHE JOCTUKEHUS B O0JACTH XHMHH, JUJISl MOBBIILIEHHS] COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BBIOPAHHOM MPOPECCUOHAIBHON AESTENbHOCTH;

o - YMEHHE TNPOAHAJIM3UPOBATH TEXHOTCHHBIC TMOCIEACTBUS IS
OKpY>KaroIel cpejibl, OBITOBOM M MPOU3BOACTBEHHOM JICITEIIHHOCTH YEIIOBEKA;
o - YMEHHME VYIPABIATH CBOCW TIO3HABATEIIBHOW  JIESATEIBLHOCTHIO,

MIPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO WHTEIICKTYIbHOTO PAa3BHUTHS;-
YMEHHUE BBICTpAaUBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHHUS B KOMaH/E IO 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 ITO3HAHHA (Ha6JIIOI[CHI/I$I, HAay4YHOT'O

DKCIIEPUMEHTA) Ui M3y4YeHUs Pa3IMYHbIX CTOPOH XHUMHUYECKUX OOBEKTOB U
IpOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIMMOCTh  CTAJKHBAThCS B
npodeccuoHanbHoM cdepe;

. - YMEHHE OIpenensaTh Ield W 3aJadyd JeSTeIbHOCTH, BBIOMpATh
CpeICTBa JUIsl WX TOCTHXKEHUS Ha MPAKTUKE;
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° - YMEHHUE HWCIOJIb30BaTh PA3JIUYHbIE MCTOYHHUKU JUISI TOJYYEHUS
XUMHUYECKOM  WH(OpMAIlMM M OLIEHHBAaTh €€ JOCTOBEPHOCTh HJIs JOCTHKEHUS
IIOCTABJICHHBIX II€JIEH U 3a/a4;

3. npeAMeTHBIX:

o - c)OPMHUPOBAHHOCTh MPEICTABICHUN O MECTE XMMHUU B COBPEMEHHOMU
HAay4YHOU KapTUHE MUPA;

o MOHMMAaHWE PO XUMHUU B  (POPMUPOBAHUU Kpyroopa U
(YHKIIMOHAJIBHON I'PAMOTHOCTH

o YeJIOBEKa JIUIS PEIICHMS IPAKTUYECKUX 3a/1a4;

o BJIQJICHUE OCHOBOIIOJATAOIIMMY XUMUYECKUMU TOHATHSAMU, TEOPUSIMH,

3aKOHAMM W 3aKOHOMEpPHOCTSIMM;  YBEPEHHOE  IOJIb30BAHHE  XHMHUYECKOM
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 CIHOCOOHOCTh THPUMEHSATH METOJbl TIO3HAHUSA IMPU PELICHUU
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 BEIIECTB;

o C()OPMUPOBAHHOCTh COOCTBEHHOM MO3MIMM IO OTHOIICHHUIO K

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

1.4. KoauyecTBO 4YacoB Ha OCBOeHHE padoyeil mporpaMmbl Y4eOHOM
AUCHHUILTMHBI

MaKkcUMalbHas ydeOHas Harpy3ka oOydaromerocs—954acoB, B TOM YHCIIE:

oOs13aTenbHAs ayIMTOpHAs yueOHas Harpy3ka oOydaromerocs - 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 IUVIAH U coJiepKaHue YUeOHOI UCIUIIUHBI

HaumenoBanue
pa3iesioB U TeM

ConepixaHue y4eOHOro MaTepuasa, jabopaTopHbie U
NMpaKTHYeCKHUe 3aHATHSI, CAMOCTOsITeIbHAsI padoTa
o0yuyarmuxcsi

Oo0LeMm
4acoB

YpoBeHnb
OCBOEHHUS

Koabl koMneTeHnui,
¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIEMEHT NMPOTrPaMMBblI

2

BBenenue

Coaep:xanue yueOHOT0 MaTepHaJia

HayuHnble MeTO/bI IO3HAHNSA BEMIECTB U XUMUYECKUX SIBJICHUMN.
Ponb skcniepuMenTa u Teopun B xumun. MozaenupoBaHue
XUMHUYECKHUX IIPOLECCOB. 3HAUEHUE XUMUU B PA3BUTHH
BAKHEUIINX OTPACIIEH POMBIIIJIEHHOCTH U CEJIBCKOTO
X03511CTBa. XMMHS U OKPY’Karollas cpela.

Pa3gen 1.00maa u
HEOPraHu4vecKasi XuMusi

49

Tema 1.1.
OcHOBHBIC NOHATHSA U
3aKOHBI XUMHUHU

Conep:xanue yueOHOTro MaTepHaJia

1.1.1 OcHoBHBIE NOHATHA XUMHUHU. BemmecTBo. AToM.
Monekyna. Xummnueckuii anemeHT. Amnorponus. IIpocTteie n
CIIOJKHEIC BemecTBa. KauecTBEHHBIN U KOJIMYSCTBEHHBIN COCTaB
BelecTB. XUMUYEeCKUe 3HAKU U popMynbl. OTHOCUTETHHBIC
aTOMHAs M1 MOJIEKYJIsipHasg Macchl. KonmyecTBo BelecTra

1.1.2 OcHoBHBIE 3aK0HBI XUMHH. CTEXHOMETPUS. 3aKOH
COXPaHEHMsI MacChl BELIECTB. 3aKOH ITOCTOSHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHOM CTPYKTYpBl. 3aKOH ABOrazipo u
CJIEJICTBUS UX Hero. PacueTHble 3a/1a4l HA HaX0X/IEHUE
OTHOCHUTEINIBHOM MOJIEKYJISIPHON MacChl, OIIPEIETIEHHE MacCOBOM
JIOJIM XUMUYECKUX 2JIEMEHTOB B CJI0KHOM BEIIECTBE

CamocrosiTeibHast padoTa 00y4alOMXCst

Tema 1.2.
Iepuoauyeckuii 3aK0H U
NepUoANYeCcKas CHCTEMAa

Conep:xanue yueOHOro MaTepuaJia

1.2.1 llepuoanuecknii 3akon /.. MennesneeBa. OTKpbITHE
.M. MenneneeBbim [lepuonnueckoro 3akoHa. [lepronnueckuii
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XuMHYeckux 3jaementon ..
MenpesieeBa u cTpoeHme
aroma.

3akoH B opmynuposke JI.M1. Menneneena.
[Tepuoandeckas Ta0JIMIIa XUMHYECKUAX SJIEMEHTOB —
rpaduueckoe oToOpaskeHrne NEPUOANUECKOTO 3aKOHA.
CrpyKTypa nepuoandecKoi Tabauibl: nepuosl (Maiabie U
OoJibIue), rpymIbl (TJIaBHAS M TOOOYHAs ).

1.2.2 Crpoenue atoma u nepuoanyeckuii 3axkon /. 1.
MenpeseeBa. AToMm — ciokHas yactuna. Snpo (MpoToHbI U
HEUTPOHBI) U 3JEKTpOoHHas o0osouka. M3oTonbl. CtpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX IIEPHOIOB.
OCOOEHHOCTH CTPOCHUS IJEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBLINX MEPHOIOB (IIEPEXOIHBIX JIEMEHTOB).
[Mousitue 06 opouTansx. S-, p- u d-OpOutanu. DIIEKTPOHHBIE
KOH(Urypalnuyu aTOMOB XMMUYECKHX 3JIEMEHTOB.
CoBpemenHas HOpMYIHPOBKA MEPHOAMIECKOTO 3aKOHA.
3Ha4yeHue NepUOJUUECKOro 3aKOHa U NEPUOINUYECKOI CHCTEMbI
xuMmudeckux 3neMenToB .M. Menaeneesa i pa3BuTus
HAYKU ¥ IOHMMAaHUsl XUMHUYECKOM KapTHUHBI MUPa

CamocrosiTejibHas padoTa 00yYarouuxcst

Temal.3 Ctpoenue
BellecTBa.

Coaep:xanue yueOHOro MaTepHaJia

1.3.1 Tunbl XUuMH4YeCKOH CBSA3U

Honnas xummnueckas cBsi3b. KaTnonsl, ux odpa3zoBanue u3
aTOMOB B PE3yJIbTATE MPOLIECCA OKUCIICHHS. AHMOHBI, UX
o0pa3oBaHue U3 aTOMOB B pe3yJIbTarTe Mmpolecca
BOCCTaHOBJICHUS. lIOHHAs CBA3b, KaK CBA3b MEXKY KAaTHOHAMU
Y QHUOHAMHU 34 CYET DJIEKTPOCTATUYECKOTO IIPUTSKCHMUS.
Knaccudukaius HoOHOB: IO COCTaBy, 3HAKY 3apsijia, HATHYHIO
rUIpaTHOM 000710uKU. IOHHBIE KPUCTAJUIMYECKHE PEIIETKH.
CBoiicTBa BEUIECTB C HOHHBIM TUIIOM KPHUCTAJUIMYECKOU
PELIETKU.

KoBanentnas xumuueckas cBs3b. MexaHu3M o0Opa3oBaHUs
KOBQJICHTHOH CBsI3M (OOMEHHBIHM U JOHOPHO-
aKIETITOPHBIN ). DIEKTPOOTpUIIaTeIbHOCTh. KoBaneHTHEIE
NoJIIpHasi ¥ HenoJisipHasi cBsi3u. KpaTHOCTh KOBaJIGHTHOM
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CBsI3U. MOJIEKYJIIpPHBIC U ATOMHBIC KPUCTAJTMYECKUE PEIICTKHU.
CBoiicTBa BEIIECTB C MOJICKYJISIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMH PEIICTKAMM.

Meraunueckas cBsi3b. MeTtajmmmueckass KpUCTaUIM4eCcKast
penieTka u MeTajuInyecKasi XuMuueckas cBsizb. OU3ndyeckue
CBOMCTBA METAJLJIOB.

1.3.2 ArperatHbie COCTOSIHMSI BellleCTB U BOJIOPOAHAS
cBsI3b. TBep/oe, )KUJKOE U Ta3000pa3HOE COCTOSIHUS BEIIECTB.
[Tepexos BemiecTBa U3 OJHOTO arperaTHOro0 COCTOSHUS B
apyroe. BomopoaHas cBs3b.

Yucrele BemecTBa U cMecu. [IoHaTHE 0 CMECH BEIECTB.
['omorennsie u rereporeHHbie cMecu. CocTaB cMecei:
00BbeMHas M MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJISI TPUMECEH.

1.3.3 Incnepcublie cuctemsl. [loHsTrue o gucnepcHom
cucreme. JlucniepcHas ga3a u 1ucriepcUOHHAs cpefa.
Knaccudukanus qucnepcHsix cucteM. [loHATHE 0 KOJITOMIHBIX
CUCTEMaX.

JlabopaTopHusbie onbIThI [lonydeHne sMyIbCU MOTOPHOTO
Maca.

CamocrosiTeibHas padoTa 00y4al0IMXCs

Tema 1.4. Bona. PacTBopsl.
DJIeKTPOJMTHYeCKAsI
AUCCOLMALHS.

Coaep:xanue yueOHOro MaTepHaJia

1.4.1 Boaa. PactBopsl. PacTtBopenue. Bona kak
pactBopuTenb. PactBopumocTs BeniecTs. HachlmeHHbIe,
HCHACBIIICHHBIC, ICPECBINICHHBIC PACTBOPEI. 3aBHUCHUMOCTD
pPacTBOPUMOCTH I'a30B, KUAKOCTEN U TBEPABIX BEIIECTB OT
pasnuyHbIX (hakTOpoB. MaccoBas 10JIs1 paCTBOPEHHOTO
BELIECTBA.

1.4.2 DneKTPOIMTHYECKAS JUCCONMALUA. DIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI. DNEKTPOIUTHUECKAS TUCCOIUAIHS.
MexaHu3MBbl 3JIEKTPOTUTUYECKON JUCCOIMALINY JIJI BEIIECTB C
pa3IMYHBIMU TUIIAMU XUMHUYECKOU CBsI3U. [ MapaTupoBaHHbIE U
HETUJIPaTUPOBAHHBIE HOHBI. CTENEHb YJICKTPOJIUTHUYECKON
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Jucconuanuu. CunbHbIE U cIa0bIe OJICKTPOJIUTHI. OCHOBHBIE
IMOJIOKCHHA TCOPUUN BHGKTPOHHTHHGCKOﬁ JUcCCoranmu.
KI/ICJ'IOTBI, OCHOBAHM M COJIM KAK JJICKTPOJIUTEL

IIpakTnyeckue 3anaTus Nel
ITpuroroBneHue pacTBopa 3aJaHHON KOHLICHTPALUH

CamocTtosiTeibHass padoTa 00y4YaommMXxcst

Tema 1.5. Knaccudpukanus
HEOPraHUYeCKHX COeIMHEeHN
M UX CBOHCTBA

Conep:kanue y4eOHOT0 MaTepuaJia

1.5.1 Kucaorbl 1 uX cBoiicTBa. KUCIOTHI Kak 3JI€KTPOJIUTHI,
UX KJIacCU(UKAIHS 10 PA3TUIHBIM MPU3HAKAM. XUMHUYECKUE
CBOICTBA KUCIIOT B CBETE TEOPUU DIIEKTPOIUTHUECKON
nuccormanui. OcoOEHHOCTH B3aUMOCHCTBUSA
KOHIEHTPUPOBAHHOM CEpHOI U a30THON KUCJIOT C METaJlIaMHU.
OCHOBHBIE CTIOCOOBI TOJTYYCHHSI KUCJIOTHI.

1.5.2 OcHoBanus u ux cBoiicrBa. OCHOBaHHUS KaK
AJIEKTPOJIUTHI, UX KJIACCU(DUKAIIHS 1O PA3TUIHBIM IPHU3HAKAM.
XUMHUYECKUE CBOWCTBA OCHOBAHUM B CBETE TEOPUU
ANEKTPOJIUTUYECKON AucconManuu. Paznoxenne
HEPAaCTBOPHUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CTIOCOOBI
MOJTY4YECHHUS] OCHOBAHUM.

1.5.3 Coumm n ux cBoiicrBa. Conu kak 35mekrponautsl. Conn
CpeIHHe, KUCIIbIe U OCHOBHBIC. XMMUUYECKH CBOMCTBA COJICH B
CBETE TEOPHUHU AIIEKTPOIUTHYECKOH nuccoruannu. Crnocoosl
NOJIy4eHUs cotied. I 'maposns conen

1.5.4.0kcuasbl u ux cpoiicrBa. Coseobpa3yromue u
HecoJieo0pasyromue okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHCJIOTHBIE OKCH/IBl. 3aBUCUMOCTh XapaKTepa OKCUAA OT
CTEMEeHH OKUCIICHHS 00pa3yIoLIero ero MeTauia. XuMH4YecKHe
CBOMCTBA OKCHJIOB. [TosrydeHne okcuaos.

JlabGopaTropHbie ONBITHI

HcnbrTanue pacTBOpOB KUCIOT MHAMKaTOpaMu. McnibiTanue
PacTBOPOB LIETOYEH UHIUKATOPAMHU.

BzaumojeiicTBre METaIOB ¢ KMCIIOTaMu. B3anMoaencTeue
KHUCJIOT C OKCHJIaMH METaIOB. B3aumonelcTBre KUCIIOT C
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OCHOBaHMSIMH. B3auMogelcTBIE KHUCIOT C COISIMU.
BsaumopeiicTBue 1menoueii ¢ cosaMu. Paznoxkenne
HEPaCTBOPUMBIX OCHOBAHH.

BsaunmogeiicTBue coiieii ¢ MetamiaaMu. B3anmonelcTBrue cone

JIPYT € IPYTOM.

IIpakTHyeckoe 3ansaTHe Ne 2
Peakiiun nonHoro oomMeHa. ['uyiponus cosnei.

CamocrosiTesibHas padoTa 00y4YaroIuxcst

Tema 1.6. Xumunueckue
peakuuu

Coaep:xanue yue0HOro MaTepHaJia

1.6.1 Knaccuukanusi XuMUYeCKUX peakuuii. Peakiun
COCIMHEHMUS, PA3JIOKEHUS, 3aMEILICHUsI, OOMEHa.
Karanutnueckue peakiuu. OO6paTuMble 1 HEOOpaTUMBbIE
pCaKHI/II/I. FOMOFGHHI)IG nu FGTCpOFeHHI)IC peaKHI/II/I.
DK30TEPMUYECKHUE U SHIOTEPMUYECKHUE peakinu. TennoBoit
et Xxumuueckux peakuuid. TepMoxuMudecknue ypaBHEHUS

1.6.2 OxucanTeIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH.
Crenenb okucineHusd. OKHUCIUTENL U BOCCTAHOBIIEHHE.
BoccranoBurens u okucieHne. MeTo 3JeKTpOHHOTo OanaHca
JUUISl COCTABIICHUS YPaBHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA. DIIEKTPOIH3.

1.6.3. CxopocTbh xuMnueckux peakuuii. [lonstie o ckopoctu
XUMHUYECKHX peakluil. 3aBUCHMOCTb CKOPOCTH XUMHUECKUX
PEaKIHii OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI PEArUPYIOMINX
BEIIIECTB, UX KOHIEHTPAIUU, TEMIIEPATYPhI, TOBEPXHOCTH
CONPUKOCHOBEHHMSI U MCIIOJIb30BAaHUs KaTall3aTOPOB.
Oo0paTtuMocTb XUMHYECKHX peakuuii. O6paTuMele U
HeoOpaTUMbIe peaklni. XMMHUYEeCKOe paBHOBECUE U CIIOCOOBI
€ro CMelEeHUs

IIpakTHyeckoe 3anaTHe Ne 3
HccnenoBanue BAMSHUSA Pa3TUYHBIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKOW PEaKIUU.

CamocrosiTeibHasA padoTa 00y4Yal0IMXCs

Tema 1.7. MeTa1i1bl "

Conep:kanue y4eOHOT0o MaTepuaJia
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HeMeETaJJIbI

1.7.1 Metaibl. OCOOEHHOCTH CTPOSHUSI aTOMOB H
KpuCTaJII0B. PU3NYECKUE CBONCTBA METAIIIOB.
Knaccudukanus MeTaioB 1o pa3iIuyHbIM IPU3HAKAM.
XVMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUM s
HaIpsSDKEHUH MeTauioB. MeTramioTepmust.

OO6mmue criocoOb! momy4deHus MmetauioB. [lonsaTue o
Metamutypruu. [lupomeramtyprus, ruipoMeTailyprus u
anekTpometasuryprusi. CrizaBbl YepHBIE U [IBETHBIE.

1.7.2 Hemetanabl. OCOOEHHOCTH CTPOCHUS aTOMOB.
Hewmeranibl — mpocTeie BemiecTBa. 3aBUCUMOCTh CBOMCTB
rajioreHoB OT UX NoJiokeHus B [lepuonnueckoii cucreme.
OKHCIHUTENbHBIE M BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAJIIIOB
B 3aBUCUMOCTH OT UX IOJIO)KEHUS B PIAY
AIIEKTPOOTPHUIIATEIILHOCTH

IIpakTnyeckoe 3ansitue Ne4
Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4.

CamocrosiTeibHas padoTa 00y4alOMXCs

Pa3nen 2 Opranuyeckasi
XUMHSA

42

Tema 2.1.0cHOBHBIE
OPraHuYecKoil XMuMUH 1
TeOpHUsi CTPOEHUS
OpPraHMYecKuX coeJuHeHu

Coaep:xanue yueOHOro MaTepHaJia

2.1.1 lIpeamet oprannyeckoit xumum. [Ipupoansie,
UCKYCCTBEHHBIEC U CUHTETUYECKHE OPTraHUYECKHUE BEIIECTBA.
CpaBHEHUE OPraHUYEeCKUX BELIECTB C HEOPraHMUYECKUMH.
BanenTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSAAO0K
COEIMHEHMS] aTOMOB B MOJIEKYJIBI ITO BAJICHTHOCTH

2.1.2 Teopusi cTpoeHNUsI OPraHMYECKUX coequHeHuiT A. M.
ByrtiiepoBa. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
cTpoeHus. M3omepus u usomepbl. Xumudeckune Gopmymnsl 1
MOJICJIA MOJICKYJI B OPTraHNYE€CKON XUMUU

2.1.3 Knaccndukanus peakuuii B OpraHn4ecKoi XuMHH.
Peakuuu npucoeanHenus (TUIpupoBaHus, raJlOreHUPOBaHMUS,
TUAPOrajoreHMpOBaHus, TuApaTaluy). Peakunm oTuienyieHus

(meruapupoBaHUs, TETUAPOTATIOTCHUPOBAHUS, IETHAPATAIINN ).
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Peakiuu 3amemenus. Peakiiuu nzomepusaium

2.1.4 Knaccudukanus opraHn4ecKux BelecTs.
Knaccugukanus BemecTs 1o CTpOSHUIO YIIIEPOJHOIO CKesleTa
U HAJTMYUIO (YHKIMOHAIBHBIX TPyII. [ 'OMOJIOTH U TOMOJIOTHSL.
Havana nomenknarypsl IUPAC

CamocTtosiTeibHass padoTa 00y4YaommMXxcst

Tema 2.2 Yri1eBOAOPOABI U UX
NMPUPOAHBbIE HCTOYHUKH

Conep:kanue y4eOHOT0 MaTepHuaJia

2.2.1 AukaHbl. AJIKaHbl: TOMOJIOTHYECKUH PsiJl, U30MEpUS U
HOMEHKJIaTypa AJIKAHOB. XMMHYECKHUE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOpEeHue, 3aMellleHne, pa3oKeHue,
neruapupoBanue. [IpumeHeHne ajiKkaHoB Ha OCHOBE CBOWCTB.

2.2.2 AJikeHbl. DTUJIEH, €T0 MOJIy4YeHUe (IeTHIPUPOBAHUEM
3TaHa, AeToIuMepu3anrel noaudTuiaeHa). ['omonornueckuit
psi, U30MEpHsl, HOMEHKIIaTypa aIKEHOB. XUMUYECKUE
CBOICTBaA ATUJIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIIUU
(o6ecBeunBaHue OPOMHOM BOJIBI M paCTBOPA EpMaHraHaTa
KaJus), TuapaTans, noiuMepusanus. [lpumenenue stuneHa
Ha OCHOBE CBONCTB.

2.2.3. Ilnenns! n kayuyku. [loHsTHE O AHEHAX KaK
YIIIEBOJOPOAAX C IBYMS IBOWHBIMU CBsI3IMU. CoNpsiKEHHBIE
nueHbl. XUMUYEeCKre CBOMCTBa OyTanuena-1,3 u u3omnpeHa:
oOecrBeuynBaHNe OPOMHOM BOJBI M MOJUMEPHU3ALHS B KAYUYKH.
HarypasibHble 1 cuHTEeTHYECKHE KaydyKu. Pe3uHa.

2.2.3. AIKHHBI. AlleTHIeH. XMMHYECKHE CBOMCTBA alleTHIIEHA:
ropeHue, ooeciBeYrnBaHNe OPOMHOM BOJIBI, TPUCOCTUHECHNE
XJOpOBOOpOJIa U TuapaTanus. [I[pumenenue anerunena Ha
OCHOBE CBOMCTB. MEKKJIaCCOBAsi N30MEPHS C aTKaIMCHAMH.

2.2.4 Apensl. benson. Xumuueckue cBoiicTBa OeH307a:
ropeHue, peakuy 3aMelleHus (TaJoreHupoBaHue,
HuTpoBaHue). Ilpumenenne 6eH3051a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB. [ IprpoaHbIii
ra3: cocTas, IPUMEHEHUE B KAUECTBE TOILIMBA.
Hedts. Cocra u nepepadbotka Hedtu. [leperonka nedr.
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HedrenpomykTsl.

JlaGopaTopHble ONbITHI.
O3HakoMJICHHE C KOJUICKIIUEH 00pa3ioB HeTH U IPOITYKTOB €€
nepepadoTKy.

IIpakTn4yeckoe 3ausitue Ne 5
Ilonyyenue metaHa u 3TwieHa. Mi3yueHue ux CBOMCTB.

CamocrosiTesibHasi padoTa 00y4a0IMxcst

Tema 2.3.
Kucaopoacoaep:kammue
OpraHuvyeckue coeTnHeHus

Coaep:xanue yueOHOro MaTepHaJia

2.3.1 Cnuptsl. [Tonyuenue sTanona OpoKEHHEM TIFOKO3bI U
rupaTanuel dTwieHa. ' mapokcuibHas rpymnmna Kak
¢yHkroHanbHas. [IoHATHE O IPeaeIbHBIX OJIHOATOMHBIX
cnuprax. XUMAYECKUE CBOWCTBA ATAHOJA: B3aUMOJICHCTBUE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(DUPOB,
OKHCJIEHHE B anblerul. llpuMenenune 3ranosna Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBUS U MPEAYIPEKACHUE.
['munepuH Kak NpeacTaBUTEb MHOTOATOMHBIX CIIUPTOB.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbIE CITUPTHI.
[TpuMmeHeHne raunepuHa.

®enou. Puznyueckre 1 XUMUUECKHE CBOMCTBA eHoa.
B3anMHoe BiIMsHUE aTOMOB B MOJIEKYJIe (heHoa:
B3aUMOJICVCTBUE C THIPOKCUIOM HATPUS U a30THOM KHUCIOTON

2.3.2 Aabaeruasnl. [Tousarue 00 anbaerngax. AjbaeruaHas
rpynna kak ¢yHkiuoHanpHas. opManbaeru 1 ero cBoicTaa:
OKHCJIEHHE B COOTBETCTBYIOIYIO KUCJIOTY, BOCCTAHOBIIEHUE B
COOTBeTCTBYIOIMM ciupT. [lonyyenue anbaernios
OKHCJIEHHEM COOTBETCTBYIOIUX cUpTOB. [IpMeHnenne
dbopManbieriia Ha OCHOBE €ro CBONMCTB

2.3.3 Kap6oHoBble KUCIO0THL. [IoHATHE O KapOOHOBBIX
kucnorax. KapbokcuipHas rpymnmna Kak GyHKIMOHAIbHAsL.
["oMonornueckuii ps NpeaesbHbIX OAHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lonydyeHne kapOOHOBBIX KUCIOT
OKHCJIEHHEM aJIbJIETU10B. XMMHUECKHUE CBOMCTBA YKCYCHOM
KHCJIOTBI: 00IIME CBOMCTBA C MUHEPAJIbHBIMU KUCJIOTAMU U
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peaxuus atepudukanuu. [lpumMenenne ykCycHoOM KHCIOTHI Ha
OCHOBE CBOMCTB. BpICIIME KUPHBIE KUCIOTHI HA IPUMEPE
MaJbMUTUHOBOM U CTEAPUHOBOW KHCIIOTBI

2.3.4 Cioxuble 3¢upsl 4 kupbl. [lonydyeHne cioxHbIX
a¢upoB peaknueit srepudukaru. CioxHbie 3QUpH B
npupoe, ux 3nauenue. [IpumeHnenne cioxxHeIx 3UpoB Ha
OCHOBE CBOMCTB.

XKups! kak cnoxusie 3¢upsl. Kiaccuduxanms xupos.
XUMUYECKUE CBOWCTBA )KUPOB: THIIPOIN3 U TUIAPUPOBAHLE
KHUJIKHUX )KUPOB. [I[pMeHeHe )KUPOB Ha OCHOBE CBOMCTB.
Mpeuia

2.3.5 YriieBoabl. YTIEBOIBI, HX KIACCUPUKAIIHSL:
MOHOcaxapubl (TIr0K03a, GpyKTo3a), Tucaxapuibl (caxaposa)
U TIoJIMcaxapu bl (Kpaxmail U [eJlIH0103a).

['mroko3a — BemecTBO ¢ JBONCTBEHHON (DYyHKITUEH —
aJbJECTUA0CIUPT. XUMUYECKHE CBOMCTBA TIIFOKO3bI: OKUCIICHHE
B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B COPOUT,
cnupToBoe Opoxenue. [IpMeHeHne rioKo3bl Ha OCHOBE
CBOWCTB.

3HaveHHE YTIIEBOJIOB B )KUBOW MIPUPOJIE U )KU3HU YETIOBEKA.
[TonsiTHE O peakIusAX MOJUKOHJAEHCAlMU U THIPOJIN3a Ha
MpUMeEpe B3aUMOIIPEBPAIICHUH: TJIFOK03a —> MOJIUCaXapu/l

JlabopaTopHbIe ONBITHI
Jloka3arenbcTBa HEMPEIENbHOIO XapakTepa )KUIKOro Kupa

IIpakTnyeckoe 3ansaTue Ne 6
W3ydenue CBOMCTB KUCIOPOJACOAEPKAIIMX COCTMHEHUMN.

IIpakTHyeckoe 3ansaTue Ne7
B3anMoeiicTBHe TIIFOKO3BI U Caxapo3bl ¢ THAPOKCHIOM
menu(ll). KauectBenHas peakiiysi Ha Kpaxmal.

CamocrosiTeibHas padoTa 00y4yalommxcst

Tema 2.4. A3oTcoaep:kamme
OpraHuyecKme coeiMHEeHUsl.
IHonumepsnl.

Coaep:xanue yueOHOro MaTepHaJia

2.4.1 Amumnsbl. [Tonstue 06 aMmuHax. AnudaTuyeckiue aMUuHBbl,
uX Kjaccu(uKalus 1 HOMEHKJIaTypa. AHWIMH, KaK
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opranudeckoe ocHoBaHue. [lonydyeHnue aHunmuHa u3
HUTpoOeH3o0ma. [IpuMeHeHne aHIMHA Ha OCHOBE CBOWCTB.

2.4.2. AMMHOKHCJIOTbI. AMUHOKHUCIIOTHI Kak aMm(pOTEpHbIS 1 2
T YHKITNOHATIbHBIC OPTAaHMYECKUE COCTUHEHUS. X UMUYECKUE
CBOMCTBAa aMHMHOKHCIIOT . B3aUMOJICHCTBHE CO IICI0YaMH,
KHCJIOTaMU U APYT C APYroM (peakiusi MOJTUKOHICHCAIUN).
[TenrtuHas CBsI3b U MOJAINIENITHABL. [[puMeHEHE aMUHOKHUCIIOT
Ha OCHOBE CBOMCTB.

2.4.3.beaku. IlepBuyHasi, BTOpUyHas, TPETUUHAs CTPYKTYpPBbI 2 2
0enkoB. XMMHUYECKHE CBOMCTBA OEIKOB: TOPEHUE,
JIeHaTypalus, TUAPOJIn3, [IBETHbIE peakuuu. buonornyeckue
¢GyHKIMM OEIKOB

2.4.3 Tloaumepsbl. benky u monmcaxapuabl Kak OMOMIOIUMEDBHI. 2 2
IInactmaccel. [lonyyeHnne nonMMepoB peakuuen
MOJIMMEPH3AIMH U TTOJIMKOHICH AU, TepMOIUIaCTHYHBIC U
TEpMOpEaKTHBHBIE IIacTMacchl. [IpencraBurenu mactmacc.
BonoxHa, ux knaccugukanus. [TonyueHre BoJIOKOH.
OTnenbHbIe TPECTABUTENN XUMHUYECKAX BOJIOKOH

IIpakTnyeckoe 3ansaTne Ne§ 2 2
WccnenoBanue CBOMCTB OEIKOB M MOJUMEPOB.

CamocrosiTejibHas padoTa 00yYarOIUXCs

TemMaTnKa HHIUBUAYAJbHBIX MPOEKTOB (€CJIU MPEIyCMOTPEHO)

CamocrosiTesibHasi paboTa 00y4aOUIMXCHA HAJ HHAMBUAYAIbHBIMH NPOEKTaAMU (€ciiu

PEIYCMOTPEHBI)
IIpomeskyTounas arrecrtauus B popme 1uddepeHINPOBAHHOIO 3a4eTa 2
Bcero 95

Jlj1s XapaKTepUCTHKHU YPOBHSI OCBOCHMSI y4€OHOTO MaTepHalia UCIIOIb3YIOTCS ClIeyomre 0003HaYCHHUS:

1. — o3HakomuTENbHBIN (Y3HABAHUE paHEE U3YYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIOJIHEHUE AEATEIBHOCTH 10 00pa3ily, MHCTPYKIUU WU TIOJl PYKOBOJICTBOM);

3. — IPOAYKTUBHBIN (IIJIAHUPOBAHUE U CAMOCTOSITEILHOE BBITIOJIHEHHUE JIEATEIbHOCTH, pEIEHUE MPOOIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajbHO-TeXHHYECKOE 00ecredyeHue

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

yueOHas ayAUTOpHUsl | JIabopaTopusi XMMHUHU OCHAIIEHHasi 000pyJOBaHUEM:

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

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIBIOTEP, MYJIbTUMEINA TPOCKTOP,
TEJIEBU30P, BUACOMATHUTO(DOH.

- y4eOHO-HArsAHBIC TTOCOOWS: CTEHIBI M0 XUMHH, KOJUICKIIUH, TUIAKaThI,
CXEMBbI, HaTypaldbHbIe OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MMOCTAHOBKH
JEMOHCTPAIIMOHHOTO ¥ YYEHHUYECKOr0 SKCIEPUMEHTa; MHOTO(PYHKIMOHAIbHBIN
KOMILJIEKC TpernojaBaTesisi; NeYaTHble U SKPaHHO-3BYKOBBIE CpEACTBA OOYyUYCHUS;
NEpPEeYHH OCHOBHOM U JIOTIOJHUTEIBHOW YYEOHOW JUTEpaTypbl, WHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHME M HMHCTPYKIIUU; OWOIMOTCUHBIN
dhoH.

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

- WHCTPYKTUBHO-HOPMATHBHas  JOKyMEHTaLUs: rOCyJapCTBEHHBIE
TpeOOBaHMS K COACPXKAHUIO M YPOBHIO TOATOTOBKM BBITYCKHHUKOB TIO
CIIEHUAJIBHOCTH; WHCTPYKIIMM II0 OXpaHe TpyHda, MPOTUBOIOKAPHOU

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

MOMEIICHUE ISl CaMOCTOATENbHONM padoThl KaOMHET WH(POPMALMOHHBIX
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 MPE3CHTAIIMOHHBIX, MTOJKIIOUYEHNE K CETH
dbunnana, moaKIOYeHUE K ceTh HTepHeT.

3.2. MupopmanuoHHOe oOecneyeHre peau3anu NporpaMmmbl

Jlns peanuzanuu  mporpaMMmbl  OUOIMOTEYHBIM (OHJ 00pa3oBaTeNbHON
OpraHu3allid YKOMIUIEKTOBAaH MEYaTHbIMU W (MJIM) DJIEKTPOHHBIMHU M3aHUSIMHU,
PEKOMEHIOBaHHBIMU JIJIsl UCIIOJIb30BAHUSI B 00pa30BaTeIbHOM ITPOLIECCe.

3.2.1. IleuyaTHbIe U3TAHUS

l.Tabpuensu  O.C. Xumusa qus  npodeccuit. ¥ crenuaIbHOCTEH
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 U31aHUs (3JIEKTPOHHBIE 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'moGanteka. I'moGanmbHas OHOIHMOTEKA 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 xomiekuus 1u(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

10.www. pvg. mK. ru (onmumnuana «[Tokopu BopoObeBEI TOphD»).

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. 1september. ru (Metoguueckas razera «llepBoe ceHTAOps»).

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

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

3.2.3. JlonmoIHUTEJIbHbI€ HCTOYHUKH

1. Tynukun E.W. B 2-x 4. Hacts 2. Oprannyeckas XuMusi: Y4eOHHMK LI
CIHO. — M.: Opaiir, 2017  https://biblio-online.ru/viewer/EE60BE5SB-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.: KOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
3. Xumus snemeHToB: YueOHuk u mpaktukym mns CIIO. — M.:

FOpaiit, 2017 https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-
94EEC35A846F

18


http://www.booksgid/
http://www.globalteka/
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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-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIHHUITJIMHbI

OneHka KadecTBa OCBOEHHUS y4eOHOM IUCHMIUIMHBI BKJIIOYACT TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHYIO aTTECTALIUIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYIIECTBJISIETCS TperojaBarejeM B MPOIECCe MNPOBEACHUS MPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJTHEHUS O0yUJaIOIIUMHICS WHIUBUIYaTbHBIX

3aJaHUil B COOTBETCTBUU C (HOHIOM
JTUCIUTIINHE.

OLICHOYHBIX CpPEJICTB IO Y4YEOHOU

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 ECTECTBECHHbBIE
HAYKU;

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

- OOBEKTMBHOE  OCO3HAHHE  3HAYMMOCTHU
KOMIIETEHIIM B 00JacTH XMUMHUYECKOH HayKu
Ui YeloBeKa U OOIIeCTBA,  YMEHHUE
UCIIOJIb30BaTh TEXHOJOTHYECKHUE JOCTHKEHUS B
00J1aCTH XUMHUH, JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO
WHTEJJIEKTYaqTbHOTO PAa3BUTUS B BbIOpaHHOMU
MpoeCCHOHAIBHON JESATEIHHOCTH;

- yYMEHHE MpPOaHAIM3UPOBaTh TEXHOTECHHbIE
MOCJENCTBUSL N1 OKPYXKaloIlel  cpeipl,
OBITOBOM M TMPOU3BOACTBEHHOW MEATEIHHOCTU
YEJIOBEKa;

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

- YMEHUE BBICTPaMBaTh KOHCTPYKTHUBHBIE
B3aUMOOTHOIIEHUSI B KOMaHJIE IO pPEIICHUIO
001X 3a/1a4 B 00JIaCTH XUMUU;

HaOJII0IeHNE;

OIICHKAa TeMaTUICCKUX pedepaTon

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

TECTUPOBAHUE;

OIICHKA BBITIOJIHCHHS CAMOCTOSTEILHON pabOThI;
OLICHKA MPAaKTUYECKUX pabdoT;

3alllMTa TBOPYCCKUX M MPOEKTHBIX padoT;

MeranpeamMeTHbIi pe3yJibTar:

- OBJIaJICHUE YMEHUSAMHU U HAaBBIKAMU Pa3JINYHBIX
BHUJIOB II03HABaTEIbHOW JEATEIBHOCTH  JUIS
U3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPA;
IIPUMEHEHNE OCHOBHBIX METOJOB IO3HAHUSA
(HaOmoJIeHNs, HAYYHOTO HKCIEPUMEHTA) s
WU3Y4YEHUs Pa3Iu4HbIX CTOPOH XHUMHYECKHX
00BEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HE00XOINMOCTh CTAJIKUBATHCS 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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