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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 13.02.07 — DaexkTpocHadxkeHue.

1.2.MecTt0  y4eOHOH  OUCHUILUIMHBI B  NporpaMMe  MOATrOTOBKH
CIENUAHUCTOB CPeAHEro 3BeHa

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 1 3agaumn y4eOHOM JMCUUILIMHBI — TPEOOBAHHUSA K pe3yibTaTam
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
XMMHYECKON 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 - OOBEKTHUBHOE OCO3HAaHHME 3HAYMMOCTH KOMIIETEHLUH B 00yacTu
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 - YMEHME MNPOAHAIU3UPOBATH 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 B3aUMOOTHOIIICHUS B KOMaH/C 10 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 ITO3HAHUA (Ha6JHOI[eHI/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 JOCTHIKCHHUS 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 TMPEACTABICHUI O MECTE XMMHHU 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  IOJIb30BAHHE  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,
FOTOBHOCTh M CHOCOOHOCTH TPUMEHSITh METOJIbl TO3HAHWUS TIPU 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

MaKCHMaJlbHas yueOHasi Harpy3ka o0yuaromierocsi— 9594acoB, B TOM YUCIIE:

oOs3aTenbHas ayIMTOpHAs ydeOHas Harpy3ka oOyuatomerocs - 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 ¢ mpebdosanusmu @IOC CIIO 6 npederax obvema yueOHOU OUCYUNIUHLL 8 KOAUUECHEe YACO8,
HeoOX00UMOM  ONl  GbINOJHEHUs. 3A0QHULL  CAMOCMOSMENbHOU — padomvl  00YYAIOWUXCS,  NPeOyCMOMPEHHBIX
MemMamuyeckum NIAHOM U COOEPIHCAHUEM YHeOHOU OUCYUNTIUHDL.

6




2.2 TemaTu4yecKuii JIAH U COAePKaAHNE YIeOHOH JUCITUTITTHHBI

HaunumenoBanue
pa3iesioB U TeEM

ConepixaHue y4eOHOTro MaTepuasa, JjaéopaTopHbie U
NMpaKTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAsI padoTa
o0yuyarumuxcsi

Oo0LeM
4acoB

YpoBeHnb
OCBOEHHUS

Koabl koMneTeHnui,
¢popmupoBanmnio
KOTOPBIX
CIoco0cTByeT
3JIEMEHT NMPOrPaMMBblI

2

BBenenue

Coaep:xxaHue yueOHOIro MaTepuaJia

HayuHnble MeTObI IO3HAHNA BEMIECTB U XUMUYECKUX SIBJICHUMN.
Ponb skcniepuMenTa u Teopun B xumMun. MozaenupoBaHue
XMMHYECKHUX IPOLECCOB. 3HAYECHUE XUMUU B Pa3BUTHH
BAKHEUIINX OTPACIIEH POMBIIIJIEHHOCTH U CEJIBCKOTO
X03s11icTBa. XMMHs U OKPY>KaroIlas cpea.

Paznen 1.00mas n
HEOpraHuyveckKasi XuMusi

49

Tema 1.1.
OcCHOBHBIC TOHATHA U
3aKOHBLI XUMHH

Coaep:xanue yueOHOro MaTepuaJia

1.1.1 OcHoBHBIE NOHATHA XUMHUHU. BemmecTtso. AToM.
Monekyna. Xumudeckuii anemeHt. Amnorponus. [Ipocteie n
CJI0KHBIE BelecTBa. KauecTBEHHBIN 1 KOJIMYECTBEHHLIA COCTaB
BelecTB. XUMUYECKUE 3HAKU U popMyIibl. OTHOCUTETHHBIE
aTOMHasi M MOJIEKyJsipHas Macchl. KonmyecTBo BelecTBa

1.1.2 OcHoBHbIe 3aK0HBbI XUMHUH. CTexnomeTpus. 3aKOH
COXPAaHEHHUS MacChl BELIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB MOJIEKYJISIPHOU CTPYKTYpbI. 3aKOH ABOTaApo U
CJIeICTBUS UX HEeTo. PacueTHbIe 3a/1aun HA HAXOXKICHUE
OTHOCHUTEJIbHOM MOJIEKYJIIPHON MaccChl, OIpeieIEHNE MacCOBOM
JIOJIM XUMHUYECKHUX DJIEMEHTOB B CJIOKHOM BEIIECTBE

CamocrtosiTeibHasi padoTa 00y4alOIMXCs

Tema 1.2.

Iepuoauyeckuii 3aK0H U
NnepuoInyecKas cucreMa
XuMHUYecKuXx 3jieMmenton J[.A.

Conep:kaHue y4eGHOro MaTepuaJjia

1.2.1 llepuoanyecknii 3akon /.. MenneneeBa. OTKpbITHE
H.N. MenneneeBbim [lepuonnueckoro 3akona. [lepronnueckuii
3akoH B popmynuposke J[.M. Menneneesa.
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MeHaeieeBa U CTpocHue
aToMa.

[Tepuoandeckast Ta0JIMIIa XUMHYECKUX SJIEMEHTOB —
rpaduueckoe oToOpaskeHrne NEPUOANUECKOT0 3aKOHA.
CTpyKTypa mepuoudeckoid TaOIUIIbL: IePUOIbI (MaIbIe U
OoJipiiue), rpynmsbl (TJIaBHAS M TOOOYHAS).

1.2.2 Crpoenue atoma u nepuoanyeckuii 3axkon /1.
MenpeseeBa. AToMm — ciokHas yactuna. Spo (MpoToHbBI U
HEUTPOHBI) U 3JIEKTpOHHAas 0bosnouka. M3oronsl. CTpoenue
3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX MEPHOIOB.
Oco0OeHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBLINX MEPHOOB (IIEPEXOIHBIX 3JIEMEHTOB).
[Mousitue 06 opOuTansx. S-, p- u d-OpOutanu. DIEKTPOHHBIE
KOH(Urypaluy aTOMOB XMMUYECKHX 3JIEMEHTOB.
CoBpemenHas (HOpMYyITHUPOBKA MEPHOAMUECKOTO 3aKOHA.
3Ha4yeHre NepUOJUUECKOro 3aKOHa U NEPUOIMUYECKOI CUCTEMBI
xuMmuueckux 3aeMenToB .M. Menaeneesa niia pa3BuTus
HAYKH U IOHMMAaHUsl XUMHUYECKOM KapTHHBI MUPa

CamocTosiTeJbHAS paﬁoTa oﬁyqamumxcsl

Temal.3 Ctpoenue
BellecTBa.

Coaep:xanue yueOHOro MaTepuaJia

1.3.1 Tunbl XUuMH4YeCKOH CBSA3U

HonHnas xummnueckas cBsi3b. KaTnonsl, nx odpa3oBanue u3
aTOMOB B Pe€3yJIbTATE MPOIECCa OKUCICHHs. AHUOHBI, UX
o0Opa3oBaHHe U3 aTOMOB B pe3yJbTaTe Mmpolecca
BOCCTaHOBJICHUS. LIOHHAs CBA3b, KaK CBA3b MEXAY KATHOHAMH
Y aHUOHAMHU 3a CYET DJIEKTPOCTATUYECKOTO IIPUTSKCHMUS.
Knaccudukaius HOHOB: IO COCTaBY, 3HAKY 3apsijia, HATHYHIO
rUIpaTHOM 000710YKU. IOHHBIE KPUCTAJUIMYECKHE PEIIETKH.
CBoiicTBa BENIECTB C HOHHBIM THIIOM KPHUCTAJUTMYECKOU
PELIETKU.

KoBanentHas xumuueckas cBs3b. MexaH3M o0pa3oBaHUs
KOBQJICHTHOH CBsI3M (OOMEHHBIH U JOHOPHO-
aKIETITOPHBIN ). DIEKTPOOTpUIIaTeIbHOCTh. KoBasieHTHEIE
NOJIIpHAs U HenoJIsipHas cBsi3u. KpaTHOCTh KOBaJIGHTHOM
CBs3U. MOJIEKyJISIpHBIE U @aTOMHBIE KPUCTANINYECKHE PEIIETKH.
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CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMU M @aTOMHBIMU
KPUCTAJUIMYECKUMH PEIICTKAMM.

Meraunueckas cBsi3b. MeTajmmmueckas KpUCTaUIM4YeCcKast
penieTka u MeTajlInyeckas XuMuueckas cBsizb. @U3n4eckue
CBOMCTBa METAJJIOB.

1.3.2 ArperatHbie COCTOSIHMSI BelleCTB U BOJIOPOAHAS
cBsI3b. TBep/0€, KUIAKOE U Ta3000pa3HOE COCTOSIHUS BEIIECTB.
[Tepexon BemiecTBa U3 OJHOTO arperaTHOro0 COCTOSHUS B
npyroe. BonopoaHas cBs3b.

Yucrele BemecTsa U cMecu. [IoHaTHE 0 CMECH BEIIECTB.
['omorennsie u rereporeHHbie cmecu. CocTaB cMecei:
00BbeMHas U MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJISl IPUMECE.

1.3.3 IncnepcHblie cuctemMbl. [loHsTHE O qUCTIEpCHOM
cucreme. JlucriepcHas ¢aza u JUCTIEPCUOHHAS CPeaa.
Knaccudukanus qucrnepcHsix cucteM. [IoHATHE 0 KOJTOUAHBIX
CUCTEMaX.

JlabopaTopHusblie onbIThI [lo1yyeHrEe SMyJIbCHH MOTOPHOTO
Macia.

CamocrosiTenbHas padoTa 00y4al0IMXCs

Tema 1.4. Bona. PacTBopbl.
DJIeKTPOIUTHYECKAS
AUCCOLUALHS.

Coaep:xanue yueOHOIro MaTepuaJia

1.4.1 Boaa. PactBopsl. PacTBopenne. Bona kak
pactBopuTenb. PactBopuMmocTs BemecTB. HachleHHEIe,
HCHACBIIICHHBIC, ICPECBINICHHBIC PACTBOPHI. 3aBHUCHUMOCThH
pPacTBOPUMOCTH T'a30B, KHUAKOCTEN U TBEPABIX BEIIECTB OT
paznuyHbIX (hakTOpoB. MaccoBas 1011 paCTBOPEHHOTO
BELIECTBA.

1.4.2 DaeKTpOIUTHYECKAS] TUCCOIHAIHS. DIICKTPOITUTH U
HEAJIEKTPOJIUTHI. DINEKTPOIUTHUECKAS TUCCOIUAIHS.
MexaHu3Mbl 3JIEKTPOTUTAUYECKON JUCCOIUALINY JIJI BEIIECTB C
pa3IMYHBIMU TUIIAMU XUMHYECKOU CBsI3U. ['MapaTupoBaHHbIE U
HETUApaTUPOBAaHHBIE HOHBI. CTENEeHb JIEKTPOIMTUYECKON
mucconuainu. CuibHbIe B caabblie 37eKTpoiuThl. OCHOBHBIC
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IMOJIOKCHHA TCOPUU 3JICKTp0JIPITPI‘-I€CKOI>i JUCCoranmu.
KI/ICJ'IOTBI, OCHOBAHM M COJIM KAK 3JICKTPOJIUTBL

IIpakTnyeckue 3ansaTusa Nel
[TpuroroBneHue pacTBOpa 3aaHHON KOHLICHTPALMH

CamocrtosiTeibHast padoTa 00y4aOIMXCS

Tema 1.5. Knaccndpukanus
HEOPraHU4eCKUX COeTUHEeHM i
M UX CBOHCTBA

Conep:kaHue y4eOHOIr0 MaTepuaJa

1.5.1 Kucaorsl 1 ux cBoiicTBa. KUCIOTHI Kak 3JIEKTPOJIUTHI,
UX KJIacCU(UKAIMS 10 PA3TUIHBIM MPU3HAKAM. XUMHUYECKUE
CBOICTBA KHCIIOT B CBETE TEOPUU DIEKTPOTUTHUECKON
nuccouuanuu. OcoOeHHOCTH B3aUMOIEHCTBUS
KOHIEHTPUPOBAHHOMN CEpHOM U a30THON KUCJIOT C METaJIaMHU.
OcHOBHBIE CTIOCOOBI OTYYECHHUSI KUCIOTHI.

1.5.2 OcHoBanus u ux cBoiicrBa. OCHOBaHUS KaK
AJIEKTPOJIUTHI, UX KJIACCU(UKAIHS 10 PA3IMIHBIM IPU3HAKAM.
XUMHYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUcconanuu. Pasnoxenne
HEPACTBOPUMBIX B BOZIe OCHOBaHM. OCHOBHBIE CTIOCOOBI
MTOJTY4YE€HHUSI OCHOBAHUM.

1.5.3 Cosmm n ux cBoiicrBa. Comnu Kak 35eKkrponautsl. Conn
CpeIHHe, KUCIIbIe U OCHOBHBIE. XUMHUYECKH CBOMCTBA COJICH B
CBETE TEOPHUHU AIEKTPOIUTHUECKOH nuccoruannu. Crnocoosl
noJIydeHus coier. I 'maposns conen

1.5.4.0xcuasbl u ux cpoiictBa. Coneobpasyromue u
HecosieoOpasyronue okcuasl. OCHOBHBIE, aM(bOTEPHBIC U
KHCIJIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCUJA OT
CTENEHN OKUCIIEHUST 00pa3yIOIIEero ero MeTajia. XUMHUYECKHE
cBolicTBa OKCUAOB. IlosryueHne okCuIoB.

Jlabopamopnusie onvimul

HcnibrTanue pacTBOpOB KUCIOT UHANKAaTOpamu. VcnibiTanue
PacTBOPOB LIENOYEH UHAUKATOPAMH.

BzaumogelicTBrue METaII0OB ¢ KUCIIOoTaMu. B3anMoaencTeue
KHCJIOT C OKCHAaMH1 MeTauIoB. B3amMoelicTBHE KUCIIOT C
OCHOBaHUSAMHU. B3anMoaeHCcTBHE KUCIIOT C COJISIMH.
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BzaumoneiicTBue menoueii ¢ coasaMu. Pasimosxenne
HEPaCTBOPUMBIX OCHOBAHHH.

BzaumoneiicTBue conei ¢ MetaaiaaMu. B3anmoaeiicTBre cojiei
JIPYT C IPYTOM.

IIpakTyeckoe 3ansaTue Ne 2
Peakiiun nonHoro oomMeHa. I'uyponus cosei.

CamocTtosiTeibHasi padoTa 00y4aIOIMXCS

Tema 1.6. Xumnueckue
peakuuu

Coaep:xxanue yueOHOro MaTepuaJia

1.6.1 Knaccuukanuss XuMU4eCKUX peakuuii. Peakinun
COCIMHECHMUS, PA3JIOKEHUS, 3aMEILICHUsI, OOMEHa.
Karanutnueckue peakiuu. OO6paTuMble 1 HEOOpaTUMBbIE
pCaKHI/II/I. FOMOFGHHI)IG nu FeTepOFeHHI)IG peaKm/m.
DK30TEPMUYECKHUE U SHIOTEPMUYECKHUE peakinu. TennoBoit
¢ heKT XumMuuecKkux peakuuid. TepMOXUMUYECKHEe YPaBHEHUS

1.6.2 OKHMCIANTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIMH.
Crenenb okucneHus. OKHUCIUTENL U BOCCTAHOBIIEHHE.
BoccranoBurens u okucienue. Meto 3JeKTpOHHOTo OanaHca
JUUISL COCTaBIICHUSI YPAaBHEHUM OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKUN. DIEKTPOIH3.

1.6.3. Cxopoctb xuMnueckux peakuuii. [lonstie o ckopoctu
XUMHUYECKHUX peakluil. 3aBUCHMOCTb CKOPOCTH XUMHUECKUX
PEaKIHii OT Pa3IMYHBIX (PAKTOPOB: MPUPOABI pearupyronImx
BEIIIECTB, UX KOHIEHTPAIUU, TEMIIEPATYPhl, TOBEPXHOCTH
COTPUKOCHOBEHHMSI U MCIIOJIb30BAaHUs KaTaIu3aTOPOB.
Oo0paTtuMocTb XUMHYECKHX peakuuii. O6paTumMele U
HeoOpaTUMbIe peakliii. XMMHUYECKOe paBHOBECUE U CIIOCOOBI
€ro CMeLEHUs

IIpakTHyeckoe 3ansaTue Ne 3
HccnenoBanue BAMSHUSA Pa3TUYHBIX (AaKTOPOB Ha CKOPOCTh
XUMHYECKOW PEaKIUH.

CamocrtosiTeibHass padoTa 00y4alOIMXCS

Tema 1.7. MeTa/1i1bI B
HEMETAJJIBI

Conep:kaHue y4eGHOro MaTepuaJjia

1.7.1 Metabl. OCOOEHHOCTH CTPOCHHS aTOMOB U
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KpuctauioB. Gu3ndeckue CBOMCTBA METAJUIOB.
Knaccugukanus MeTanioB o pa3inyHbIM IPU3HAKAM.
XVMHYECKUE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUYECKHUH P
HaAIPsDKEHUN METAIUIOB. MeTtaioTepMus.

OO6mmue criocoOb! momy4deHus: MmetauioB. [lonsTue o
MeTtairyprud. [Tupomeramyprusi, rHApOMETAIULYPrust U
anekTpometauryprus. CrizaBbl YEpHBIE U IIBETHBIE.

1.7.2 Hemetanabl. OCOOEHHOCTH CTPOCHUS aTOMOB.
Hewmerannsl — nmpocThie BemiecTBa. 3aBUCUMOCTh CBOMCTB
rajioreHoB OT UX noJioxkeHus B [lepuoanueckoii cucreme.
OKHCIHUTENbHBIE M BOCCTAHOBUTEJILHBIE CBOMCTBA HEMETAJIIIOB
B 3aBUCUMOCTH OT UX IOJIO)KEHUS B PIAY
JIEKTPOOTPHULIATEILHOCTU

IpakTnueckoe 3ansitue Ne4
Pemenne OKCIICPUMCHTAJIbHBIX 3a0a4.

CamocrosiTeibHas padoTa 00y4al0IMXCs

Pa3nen 2 Opranuyveckasi
XUMHSA

42

Tema 2.1.0cHOBHBIE
OPraHuYecKoil XMMUH 1
Teopusi CTPOEHUS
OpPraHuYecKuXx coeJuHeHu

Coaep:xanue yueOHOro MaTepuaJia

2.1.1 lIpeamet opranunyeckoit xumum. [Ipupoansie,
UCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKHUE BEIIECTBA.
CpaBHEHUE OPraHUYEeCKUX BELIECTB C HEOPraHUUYECKUMH.
BaneHTHOCTE. XMMHUYECKOE CTPOEHUE KaK MOPSI0K
COEIMHEHMS] aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH

2.1.2 Teopusi cTpOeHMsI OPraHUYECKUX coequHeHUT A. M.
BytiepoBa. OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO
cTpoeHus. M3omepus u u3omepbl. Xumudeckue Gopmysl U
MOJICJIA MOJICKYJI B OPTAaHUYECKON XUMHUH

2.1.3 Knaccnduxanus peakuuii B OpraHn4eckoi XuMHH.
Peakuuu npucoeauHenus (TuIpupoBaHus, raJloreHUPOBaHMS,
TUAPOrajoreHMpOBaHus, ruapaTanum). Peakunu oTuierieHus

(meruapupoBaHUs, TETUAPOTATIOTCHUPOBAHUS, IETHIPATAIINN ).

Peakuuu 3amenienus. Peakiuu nsomepusanuu
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2.1.4 Knaccndukanus opraHn4ecKux BeliecTs.
Knaccugukanus BemecTs 1o CTpOSHUIO YTIEPOIHOIO CKesleTa
U HAJIMYUIO (PYHKIMOHAJIBHBIX TPYMIl. [ OMOJIOTH ¥ TOMOJIOTHSL.
Havana Homenknarypsl IUPAC

CamocTtosiTeibHasi padoTa 00y4YaOIMXCS

Tema 2.2 Yri1eBOAOPOABI U UX
NMPUPOAHBbIE HCTOYHUKH

Conep:kaHue y4eOHOT0 MaTepHuaJia

2.2.1 AnxkaHbl. AJIKaHbl: TOMOJIOTUYECKU psill, U30MEPHS U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKUE CBOWCTBA aJIKaHOB
(MeTaHa, 9TaHa): TOPEHUE, 3aMEILICHUE, PA3JI0KEHHE,
neruapupoBanue. [IpuMeHeHne alKkaHOB HA OCHOBE CBOWCTB.

2.2.2 AJikeHbl. DTUJIEH, €T0 MOJIy4YeHUe (IeruAPUPOBAHUEM
3TaHa, AeToIuMepu3anrel noaudTuiaeHa). ['omonornueckuit
ps, U30MEpHsl, HOMEHKIIATypa aIKEeHOB. XUMUYECKUE
CBOICTBa ATUJIEHA: TOPEHUE, KAUECTBEHHBIE PEAKIIUI
(obecuBeunBaHre OPOMHOMN BOJBI M paCTBOpA NIEpMaHTraHaTa
KaJus), TuapaTanys, nonuMepusanus. [lpumenenue stuneHa
Ha OCHOBE CBOWCTB.

2.2.3. Ilnenns! n kayuyku. [loHsTHE O AHEHAX KaK
YTIEBOIOPOAAX C IBYMS ABOWHBIMU CBsI3IMU. CoNpsyKEHHbIE
nueHbl. XUMUYEeCKre CBOMCTBa OyTanuena-1,3 u usomnpeHa:
oOecrBeuynBaHNe OPOMHOM BOJBI M MOJUMEPHU3ALHS B KAYUYKH.
HarypasibHble M cuHTETHYECKHE KayuyKu. Pe3una.

2.2.3. ATkuHBI. AlieTuieH. XMMHUYECKHE CBOMCTBA alleTUIIEHA:
ropeHue, ooeciBeYrnBaHue OPOMHOM BOJIBI, TPUCOCTUHECHNE
XJIOpOBOJIOpOJa U TuapaTanus. [I[pumenenue aneruieHa Ha
OCHOBE CBOMCTB. MEKKJIaCCOBAsi M30MEPHS C aTKaIUCHAMHU.

2.2.4 Apensl. benson. Xumuueckue cBoiicTBa OeH30:7a:
ropeHue, peakuy 3aMelleHus (TaJoreHupoBaHue,
HuTpoBaHue). IlpumeHenne 6eH30J1a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB. [ IprpoaHbIii
ra3: cocTas, IPUMEHEHNE B KAUECTBE TOIUIMBA.

Hedtb. CocraB u nepepaborka Hedtu. [leperonka nedru.
HedrenpomyKThl.
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JlaGopaTopHble ONBITHI.
O3HakoMJICHHE C KOJUICKIIUEH 00pa3iioB HeTH U MIPOIYKTOB €€
nepepadoTKy.

IIpakTnyeckoe 3ansitue Ne 5
ITomyyenue metaHa u 3TwiIeHa. Mi3ydyeHne ux CBOMCTB.

CamocrosiTesibHAasi padoTa 00y4ar0ImmXxcst

Tema 2.3.
Kucaopoacoaepxammue
OpraHuYyecKue coeJInHeHus

Coaep:xaHue y4eOHOIr0o MaTepHuaJia

2.3.1 Couptsl. [Tonyuenue 3tanoia OpOKEHUEM TITFOKO3BI U
ruparanuen stuneHa. ' uapokcunbHas rpynmna Kak
¢bynkunonanpHas. [loHsTHE 0 TpeaeTbHBIX 0JTHOATOMHBIX
crupTax. XUMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX d(DUPOB,
OKHcIIeHuE B anbaerull. [lpumenenue 3Tanosa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEIACTBUS U MPEAYNPEKICHHE.
['nuuepuH Kak npencTaBUTeNIb MHOTOATOMHBIX CIIUPTOB.
KauectBennas peaxiys Ha MHOTOATOMHBIE CITHPTHI.
IIpumeHeHune rimneprHa.

®enon. Pusznyueckrue 1 XuMUYEeCKHe CBOMCTBa GeHoa.
B3aumnoe BiusHIE aTOMOB B MOJIeKyJie (heHoa:
B3aUMOJICHCTBUE C THJIPOKCUIOM HATPHUsI U a30THOM KHCIOTOU

2.3.2 Aabaeruasbl. [Tousrue 00 anbaerngax. AlbaeruaHas
rpynna kak GyHkuuoHansHas. @opmanbpaeru u ero cBoiicTaa:
OKHCJIEHHE B COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBIIEHUE B
cooTBeTCcTBYrOIMI ciupT. [lonyuenue anbaernion
OKHCJIEHHEM COOTBETCTBYIOIUX cUpTOB. [Ipmenenne
dbopManbieriia Ha OCHOBE €ro CBOHCTB

2.3.3 Kap6oHoBble KUCIO0THL. [oHATHE O KapOOHOBBIX
kucnorax. KapbokcuipHas rpymnmna kak GyHKIIMOHAIbHAsL.
["oMonornueckuii ps NpeaesIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lonydyeHre kapOOHOBBIX KUCIOT
OKHCJIEHHEM QJIbJIETM10B. XUMHUUYECKNE CBOMCTBA YKCYCHOM
KHUCJIOTBI: O0IIIME CBOICTBA ¢ MUHEPATIbHBIMU KHCIOTAMU U
peakuus dTepudukanyu. IlpuMeHeHne yKCyCHOM KMCIOThI Ha
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OCHOBE CBOMCTB. BpICIIMe KUPHBIE KUCIOTHI HA IPUMEPE
NaJIbMUTHUHOBOM M CTEAPUHOBOW KHCJIOTHI

2.3.4 Cioxuble 3¢upsl u kupbl. [lonydeHne cioxHbIX
a¢upoB peaknueit srepudukaru. CioxHbie d3QUpH B
npupoe, ux 3nauenue. [Ipumenenne cioxueix 3pupoB Ha
OCHOBE CBOMCTB.

XKups! kak cnoxusie 3¢upsl. Knaccuduxanus xupos.
XUMHYECKUE CBOWCTBA KUPOB: THIPOIU3 U TUIPUPOBAHHE
KHUJIKHUX )XKUPOB. [I[prMeHeHme UpoB Ha OCHOBE CBOWCTB.
Mpeuia

2.3.5 YriieBoabl. YTIEBOIBI, NX KIACCUPUKAIIHSL:
MOHOcaxapuabl (TI0K03a, GPyKTO3a), Iucaxapuibl (caxaposa)
Y TIoJIucaxapuabl (Kpaxma U HeJUTr0J103a).

['mroko3a — BemecTBO ¢ IBONCTBEHHON (hyHKITUEH —
aJbJECTUA0CIUPT. XUMUYECKHE CBOMCTBA IITFOKO3bI: OKUCICHHE
B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT,
cnupToBoe Opoxenue. [IpuMeHeHne rioKo3bl Ha OCHOBE
CBOWCTB.

3HaveHHE YIJIEBOJIOB B )KUBOW MIPUPOJIE U )KU3HU YEIIOBEKA.
[TonsiTHE O peakIuAX NOJUKOHAEHCAMU U THAPOIIN3a Ha
pUMepe B3aUMOIIPEBPAIICHUH: TIIFOK03a —> MOJUCAXapul

JlabopaTopHbIe ONBITHI
Jloka3zarenbcTBa HEMPEIENBbHOIO XapakTepa >KUIKOro KUpa

IIpakTnyeckoe 3ansaTue Ne 6
M3ydeHue CBOMCTB KUCIOPOJACOAEPKAIMX COCTMHEHUM.

IIpakTyeckoe 3ansaTue Ne7
B3anMoeiicTBHE TIIIOKO3bI U Caxapo3bl C THAPOKCHIOM
menu(ll). KauectBenHas peakiiysi Ha Kpaxmal.

CamocrtosiTesibHasi padoTa 00y4YaloIMXcst

Tema 2.4. Azorconep:xkamme | Conep:kaHue y4eO0HOro Marepuajia

OpPraHHu4YecKHe COeIMHEeHHs . 2.4.1 Amunsbl. [Tonstue 06 aMmuHax. AnudaTuyeckiue aMuHBbl,
IHonumepsnl. uX Kiaccu(uKalys 1 HOMEHKJIaTypa. AHWINH, KaK
opranuyeckoe ocHoBaHue. [lonydeHne aHuIMHa U3
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HuTpoOeH3ona. [IpuMeneHne aHUJIMHA HA OCHOBE CBOMCTB.

2.4.2. AMMHOKHCJIOTbI. AMUHOKHCIIOTHI Kak aMm(pOTEpHbIS 1 2
TU(QYHKIMOHATIbHBIE OPTaHUYECKHE COSAMHEHUS. XUMUYECKUE
CBOICTBa aMUHOKHUCJIOT: B3aUMOJIEHCTBHUE CO IIeI0YaMH,
KHUCJIOTaMU U JIpYT C IpYroM (peakuys MOJIUKOHEHCALIUHN).
[lenTuanas cBA3b U nonUInenTUAbl. [[puMeHeHe aAMUHOKUCIIOT
Ha OCHOBE CBOWCTB.

2.4.3.beaku. [leppuynasi, BTOpHUHast, TPETUYHAS CTPYKTYPBI 2 2
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TOPEHUE,
JICHATypaLys, TUAPOJIN3, IIBETHBIE peakuuu. buonornueckue
byHKIMU OEIKOB

2.4.3 Tloaumepsbl. benku u monmcaxapuapl Kak OMOIOIUMEDBHI. 2 2
IInactmaccel. [lonyuyeHnne nonuMepoB peakuuen
TOJIMMEPH3AIMH U TTOJIMKOHIeHCAUU. TepMOIUIaCTHYHBIC U
TEpMOpeaKTHUBHBIE I1acTMacchl. [IpencraBurenu mactmace.
Bosnokna, ux knaccugukanus. [TomyueHre BOJIOKOH.
OTnenbHBIC TPECTABUTENN XUMUYECKUX BOJIOKOH

IIpakT4eckoe 3ansaTue Ne8 2 2
WccnenoBanue CBOMCTB OSIKOB M MOJUMEPOB.

CamocTosiTe/ibHasi padoTa 00y4YaIIUXCS

TeMaTHKa HHIHBHAYAJbHBIX MPOEKTOB (eCJIU MPeITyCMOTPEHO)

CamocrosiTesibHast paboTa 00y4aOIIUXCA HAl HHAMBUAYAJbHBIMYI NPOEKTaMu (eciu

IPEyCMOTPEHBI)
IIpomeskyTouHnas arrectauus B popme 1uddhepeHINPOBAHHOIO 3a4eTa 2
Bcero 95

Jlj1s XapaKTepUCTUKHU YPOBHSI OCBOCHHSI y4eOHOTO MaTepHralla UCIIONIB3YIOTCS Cleaytolne 0003HaYeHHUS:

1. — o3HakomUTENbHBIN (Y3HABAHUE paHEE U3YUEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIOJIHEHUE AEATEIBLHOCTH 10 00pa3ily, MHCTPYKIMH WU TIOJT PYKOBOJICTBOM);

3. — IPOAYKTUBHBIN (IIJIAHUPOBAHUE M CAMOCTOSITEILHOE BBIITOJIHEHHUE JIEATEIbHOCTH, pEIEHUE MPOOIEMHBIX 3a/1a4).
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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,
CTyJibs, IUKa(bl, BBITSDKHOM IIKad, JJOCKa MapKepHas, MOMKa, mkad
METAJUTMYECKUU.

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

- y4eOHO-HArjsiAHbIe MOCOOUS: CTEH[bI MO0 XUMHH, KOJUICKIMH, TIaKaThl,
CXEMbl, HaTypajbHble OOBEKTBI, MOJEIHU, MPUOOPHI U HAOOPHI NIl MOCTAaHOBKHU
JIEMOHCTPAIIMOHHOTO M YYEHHMYECKOTO SKCIEPUMEHTa; MHOTO(DYHKIMOHATbHBIN
KOMIUIEKC MPENOoJaBaTelisi; MeYaTHbIE U SKPaHHO-3BYKOBBIE CPEACTBA OOyUCHUS;
MEepEeYHU OCHOBHOM U JIOMOJIHUTEIBHOW y4eOHOW JHUTEpaTyphbl, HHTEPHET-
pecypcoB,  BCIIOMOTraTelIbHOE OOOpYIOBaHHWE W WMHCTPYKIUU, OHOIMOTCUYHBIIN
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)I(apHOﬁ

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

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

creuuainu3vpoBaHHass  ydeOHas  MeOenb:  YYEHWYEecKhe TapThl €O
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 mms Ousneca 2016,  makeT NPHUKIAJHBIX MPOrPaAMM:
TEKCTOBBIX, TAOJIUYHBIX, TPAPUUECKUX U MPE3CHTALMOHHBIX, MOJKIIOUEHNE K CETU
¢unnana, noAkIOUYeHUE K ceTh HTepHeT.

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jist  peanuzanuu mporpaMMbl  OMOIMOTEUHBIH (OHA 00pa3oBaTEILHOM
OpraHu3allid yYKOMIUICKTOBAH TE€YaTHBIMU W (WJIM) DJICKTPOHHBIMHU H3JaHUSMHU,
PEKOMEHJOBAaHHBIMH JIJIs1 UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IpoIecce.

3.2.1. [leyaTHble U3TaAHMUS

l.Tabpuensa O.C. Xumus 1ias8 npodeccrit W CreUUaIbHOCTEH
texHuueckoro npoduist: Yueonux/ O.C. I'abpuensu, U.I'. OctpoymoB. -8-¢ us.,
crep. — M.: U3narenbckuil neHTp «Akanemus», 2017

17



3.2.2. DJIeKTPOHHBbIE U31aHUS (IJIEKTPOHHbIE PeCypPChl)

l.www.fcior.edu.ru (DenepanbHbIT LEHTP UH(POPMAITMOHHO-
00pa30BaTEIbHBIX PECYPCOB).

2.wwww.dic.academic.ru (Axkagemux.CroBapy v SHITAKIOTIEIIH )

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

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 o0Opa3oBaTeIbHbIN
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 (omumnuana «I[lokopu BopoOreBbI TOphD»).

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 HAyKH»).
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.: IOpaiit, 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. Yacts 1. Teoperndyeckne oCHOBBbI: Y4eOHMK M npakTukyM s CIIO.
— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030

3. Xumust aneMeHToB: YueOHuK u npaktukyM g CI1O. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
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4. KOHTPO.Ib 1 OHIEHKA PE3YJ/JIbTATOB OCBOEHUA
YYEBHOU JUCIIHUITJIMHBI

OrmeHka KavecTBa OCBOCHHUS yYEeOHON MUCIUIUIMHBI BKJIIOYACT TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHYIO ATTECTALUIO.

Tekylmuii KOHTPOJIb YCHEBAEMOCTH OCBOCHMSI Y4YEOHOM JAUCHUILIAHBI
OCYILECTBIISIETCA MPENOAABATEIEM B INPOLECCE NPOBEACHUSA IMPAKTUYECKHUX
3aHIATHI, TECTUPOBAHUS, @ TAK)KE BBHIMOJHEHUSI O0yYAIONIUMUCS UHAUBUIYaJTbHBIX
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 IPOJOJDKEHUIO 00pa3oBaHus,
MOBBIIICHUIO KBalM(uKanmuu B  U30paHHOMN
npoeccuoHaIbHOM JIeSITEIIbHOCTH c
HCII0JIb30BaHUEM 3HaHUI B o0nactu
XUMUYECKON HAYyKU;

- OOBEKTUBHOE  OCO3HAHUE  3HAYUMOCTHU
KOMIIETEHIIMM B 00JacTH XMUMHUYECKOH HayKu
JUIsE  4YeloBeKa M O0IecTBa,  yMEHHE
HCIIOJIB30BaTh TEXHOJOTUYECKUE JOCTUKEHUS B
00JacTl XMMUH, JJIs TIOBBIIIEHUSI COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO DPa3BUTHUS B BBIOpaHHOU
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 TEMaTHYECKHX 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:

- OBJIaZICHUE YMEHHSIMH U HAaBBIKAMHU Pa3ITUIHBIX
BUJOB TIO3HABATEIbHOW JESATEIBHOCTH  JUIS
W3yYEHUS pa3HBIX CTOPOH OKPYIKAIOIIET0 MHPA;
NPUMEHEHHE OCHOBHBIX METO/I0B MO3HAHMS
(HaOnroieHUsI, HAYYHOTO SKCIIEPUMEHTA) AJIs
U3yYEHUs pa3IMYHBIX CTOPOH XUMHUECKUX
00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET
HEO0XO0JIMMOCTh CTAIKHBATHCS B

HaOJII0IeHHE;

OIIEHKa TEeMaTU4YeCKUX pedepaTon

olleHKa Y PEeKTUBHOCTH U KauecTBA BbIMOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE;

OII€HKA BBIIIOJITHECHUA CaMOCTOSTETbHOH pa6OTBI;
OLIEHKA MPAKTUYECKUX padoT;

YCTHBIN OIPOC;

3auer.
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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

UHPOpPMALIMK U OILICHUBATh €€ 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 3a1a4;

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

- BJIAJICHUE OCHOBHBIMH METOJAaMU HAay4HOI'O

MO3HAHUS,  HUCIOJIB3YyEeMbIMU B  XHUMHH:
HAOMIO/ICHUEM,  ONMHCAaHHEeM,  H3MEpPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,

OOBSICHATH pe3yJIbTaThl IPOBEIEHHBIX OIBITOB U
JIeJ1aTh BBIBOJBI; T'OTOBHOCTh M CIIOCOOHOCTH
IPUMEHATh METOJbl IO3HAHUSA IPU PELICHUU
IPAKTUYECKUX 3a7au;

- C(OPMHPOBAHHOCTh ~ YMEHMS  J1aBaTh
KOJIMYECTBEHHbIE OLIEHKM M  IMPOU3BOJIUTH
pacyeTbl MO XUMHMYeCKUM (opmyram u
YpaBHEHUSIM;

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

- c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3UIMHU 110
OTHOIIEHHIO K XHMHYECKOH MHQOpMaIHH,
M10JIy4aeMOU U3 pa3HbIX HCTOUYHUKOB.

OLIEHKA TeMaTHYeCKuX pedepaTron

orieHKa 3 QEKTUBHOCTH U KaueCTBA BHIMIOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE,

OLIEHKA BBIMTOJHEHHUS CAaMOCTOSTEIILHOU PabOTHI;
OIICHKA MPAKTUYECKUX PadoT;

YCTHBIN OIIPOC;

peleHHe 3a71ay;

3alIiTa TBOPUYECKUX U IMPOCKTHBIX padoT;
nuddepeHIMPOBaHHBIN 3a4eT.
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JIucT akryaausanuu

padoueil nporpaMMbl y4eOHOU AMCHUIIIHHBI

OY/l.12.1 XUMHUA B CHEHUAJBHOCTH

Pabouas mporpamma ydeOHON NMCIMIUIMHBI OOHOBJIEHA B YacTH JIOMOJHEHUUN
W3Y4aeMbIX TE€M AKTUBHBIMU (hOpMaMH MPOBEACHUS 3aHATHUN, OPUCHTUPOBAHHBIX
MPEUMYIIECTBEHHO Ha TMOJATOTOBKY K TOCIEAyIOHeMy  MPO(PECCHOHAIBHOMY
00pa30BaHUIO, PA3BUTHIO MHAMBHUAYAJbHBIX CHOCOOHOCTEH 0OyYarouuxcsi myTeM
Oonee  rIyOOKOTO, 4eM 3TO MpeaycMaTpUBAaEeTCs 0A30BBIM KYypCOM, OCBOCHHEM
OCHOB HayKH, CHUCTEMaTHYE€CKUX 3HAHUW U CIOCOOOB ACHCTBUM, MPHUCYLIUX
JAHHOW JUCLHUILIAHE.

HN3meHneHnus B pasaciibl 1 TEMbI IPpOrpaMMbl HC BHOCHUJIMCH

PaCCMOTpeHO Ha 3aCCIaHuMn I.[PIKJIOBOﬁ KOMHUCCHUH

[Tporokosn Ne 11 ot 27 nronst 2022r.

[Ipencenarens ®posoa E.A.
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