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1. OBIIASI XAPAKTEPMCTHKA PABOYEI ITPOTPAMMBI YYEBHOW
T CHATIIAHBI

1.1. ObacTh NpUMEHEeHUs! IPOrPaMMbl.

Pabouas mporpamma o01ieo0pa3zoBaTeabHON y4eOHONW AUCHUIUIMHBI «XUMUS» MpeaIHa3HaueHa
JUIS peaIu3alliy OCHOBHOI IIpodpeccroHaIbHOM oOpasoBaTebHoM mmporpaMMbl CIIO ma
0a3e OCHOBHOTO 00IIET0 00Pa30BaAHUS C IOJyYeHNEeM CPeIHEero o0Iero 00pasoBaHus Mpu
MIOATOTOBKE CHELMAJIMCTOB CpPEAHEr0 3BeHAa Mo cneuuanbHocTsM: 21.02.05 3emenwvho-
UMYU{eCHBEHHbIE OMHOWIEHUA, 0a3060il NO0Z0MO6KU, 6X00AUiell 6 YKPYHNHEHHYI0 ZDYRHY
cneyuanvnocmei 21.00.00 IIpuknaonasn 2eonozus, 2opnoe 0eno, Hegpmezazogoe 0eo u zeooe3us;
15.02.09 Aooumuenvlie mexnonocuu 6a3060ii NOOZOMOBKU, 6X00AULCH 6 YKDYRHEHHYIO ZPYNRY
15.00.00 Mawunocmpoenue

1.2 MecTo ANCHMIUIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHOHATBHONH 00pa3oBaTebHOI
NPOrpaMMmbI:

YyeOHast TUCIUTUTHHA «XUMUS SBISETCS YIEOHBIM MPEIMETOM IO BEIOOPY U3 00s13aTEIBHOM
npeameTHou obnactu «EctectBennbie Haykny PI'OC cpennero obmero oOpa3oBaHus U BXOIUT B
00111e00pa30BaTeJbHBIM  ITMKJ OCHOBHOM  IIPO(PEeCCHOHAJILHOM  00pa3oBaTeIbHOMN
IPOTPAMMEI.

1.3 leau 1 321244 IMCHUIJIMHBI - TPEOOBAHUS K Pe3yJbTATAM OCBOCHHUSA M CHUIIUHBI:
OcBoeHue conepkaHusi Y4eOHOW IUCHUIIIMHBI «XUMHUs» 00eCredruBaeT JIOCTHIKEHUE
CTYJICHTaMHU CIEAYIOIIHNX Pe3yabTaTOB:

JIUYHOCHMHBIX:

— YYBCTBO TOPJAOCTH M YBXCHHUS K MCTOPUHU U JOCTIIKCHHSIM OTCUYECTBCHHOW XUMHYECKOM
HayKH; XMUMHYECKA TPAaMOTHOE TOBeIeHHE B MPOGECCHOHATBHOW IEATENLHOCTH W B OBITY MpH
00palieHny ¢ XUMHYECKIMH BEIIECTBAMH, MaTepUaIaMH U TIPOIIECCaMH;

— TOTOBHOCTh K TPOJOHKCHHIO 00pa3oBaHMS M TOBBINICHUS KBalu(UKAMKU B U30paHHOMN
npoeCCHOHATTLHON JEeSITEIbHOCTH M OOBEKTHBHOE OCO3HAHWE POJM XMMHUYECKUX KOMIICTEHIIMHA B
3TOM;

— YMEHHE HCIOJb30BaTh JIOCTIKEHHS COBPEMEHHOW XWMHUYECKOW HAyKH M XHMHUYECKUX
TEXHOJIOTUN /1 TIOBBIIICHHUS] COOCTBEHHOTO WHTEIUICKTYallbHOTO pa3BUTHS B BBIOpaHHOMN
poheCCHOHATTLHOMN JIeATEILHOCTH;

MemanpeomMemHuix:

— HUCIIOJIB30BAHHUC Pa3/IMYHBIX BHJIO0B O3HaBaTeIbHOU ACATCIIBHOCTU HW  OCHOBHBIX
MHTEJJIEKTYyaJIbHBIX olepanuii (MOCTaHOBKY 331a4u, (POpMyYIHpOBaHUS TUIIOTE3, aHAJIM3a U CUHTE3a,
CpaBHCHMA, 0606H_I€HI/I$I, CUCTCMATU3allM1, BbIABJIICHUS HNPUYUMHHO-CIICACTBCHHLBIX CBHSCﬁ, IIOHCKa
aHaJioroB, (OPMYJIHMPOBAaHMS BBIBOJOB) JUIsl PEHICHHs TOCTaBICHHON 3ajJaud, MNpPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HAHUs (HAOIIOACHUS, HAYYHOTO SKCIIEPUMEHTA) JJII U3YUCHUS PA3THUYHBIX
CTOPOH XUMHYECKHUX 0OBEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAIKUBATHCS
B IpodeccnoHaIbHOM chepe;

— UCIOJIb30BaHNE PA3IUYHBIX HCTOYHHKOB Ui TOJYYEHHUS XUMHUYECKOH HHQOpMaIUH,
YMEHHUE OLIEHUTH €€ JIOCTOBEPHOCTH Ul TOCTHIKEHUSI XOPOIINX Pe3yJbTaToB B MPodecCHoHaNbHOM
chepe;

npeomemmuuix:

— c(hOpMUPOBAHHOCTh TPEICTABICHUA O MECTE XUMHH B COBPEMEHHOW HAay4YHOW KapTHHE
MHUpa; MOHHMaHHE POJM XUMHHM B (POPMUPOBAHMH Kpyrosopa M (pyHKIHMOHAIBHOM TIPaMOTHOCTH
YesoBeKa JJIs PelIeHusl MPaKTHUECKUX 3ajay;

— BJIIaJJCHUC OCHOBOIIOJArarOmiiMmu XHUMHWYCCKHUMHU IIOHATHUAMHU, TCOPHUAMHU, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;



— BJIIaJJICHUC OCHOBHBIMM MCTOJaMHU HAYYHOI'O IIO3HAHHA, HCIOJIb3YCMbIMU B XHMHH!:
HaOII0JICHUEM, OIHMCAHHEM, W3MEPEHHEM, SKCIEPUMEHTOM; YMEHHE 00paldaThiBaTh, OOBSCHATH
PE3yabTaTbl MPOBCACHHBLIX OIIBITOB W ACJIATb BBIBOAbLI; I'OTOBHOCTL H CHOCO6HOCTB IMPUMCHSATDH
METOBI TIO3HAHUS MPH PEIICHUH MPAKTUYCCKUX 337134,

— Cq)OpMI/IpOBaHHOCTI: YMCHUA NaBaThb KOJIMYCCTBCHHBIC OLICHKU W ITPOU3BOAUTDL PACUCTHI 110
XUMAYECKHM (hOpMyJIaM U ypaBHEHUSIM;

— BJIQICHUC IIpaBHUJIaMH TCXHUKHU 6630HaCHOCTI/I IIpH UCIIOJb30BaHUN XUMHWYCCKUX BCIICCTB,;
— c(hOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHHUIO K XMMHUYECKON HH(POpPMAIIHH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

1.4. KosimuecTBO 4aCOB HA OCBOCHHE NMPOIrPaMMBbI JHCIUIIIHHBI:
MAKCUMAaIbHOU y4eOHoul Hazpy3Ku odyuarwouwezoca 78 uacos, 6 mom uucie
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3Kku odydaromierocs 78 4acos,

B TOM UHCJIE IPAKTUYECKHE U TaOOpaTOpHbIE 3aHATHA 14 yacoB.

1.5. "3meHeHHsA, BHECEHHHIE B pabouyo mporpaMMy mo cpaBHeHHI0O C IIpumepHo#
MpOrpaMMoit Mo XUMHUH
W3meneHni Her.



2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI

Bup yueOHoit paboTbl O0bem yacoB
Bcero 78
Oos3aTesibHAsE AyIUTOPHAS y4eOHasi Harpy3ka (Bcero) 78
B TOM YHCJIE:
MPAKTUYECKUE 3AHSATHUSA 14
Ilpomesccymounan  ammecmauusn no  oucyuniuHe - NPoOBOOUMCA ¢ ¢opme

oughghepenyupoeannozo 3auema




2.2. TemaTnuyeckuii IVIaH M cOAePKaHUEe Y4eOHOM TUCHUIINHBI

HaumenoBanue
pa3aesnoB u TeM

Conep:xkanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble H MPAKTHYECKHE PA00ThI, CAMOCTOSATEILHAS
pa6oTta o0yyamomuxcs, KypcoBasi padora (poeKT) (eciu npedycmompeHtul)

Oovem uacoe

Ayoum.
Hazpyska

B mom
yucae JIIIP

Pazgen 1. O01ias u Heopranuvdeckast XuMus

=)}

Tema 1.1.
OCHOBHBIE IOHATHS U
3aKOHBI XMMHHU.

Cooeporcanue yuedono2o mamepuana

=)}

BBenenune Hayunbie MeTOABI MO3HAHKS BEIIECTB U XMMHUYECKUX SBJICHUN. PONb SKCIIEpUMEHTa U TEOPUU B
XuMUH. MoJenrpoBaHNe XUMHUYECKHX TPOIECCOB. 3HAYCHHE XMMHHM Tpu ocBoeHuu mpodeccuit CIIO u
crrenuanbHOocTel CITO TexHmYeckoro npoduis mpohecCHOHAIBHOTO 00pa30BaHUS.

OcHoBHbIE MOHSATHS XUMHUH. BemectBo. AtoM. Monekyna. Xumudeckuid asieMeHT. Asutorponus. [IpocTeie
W CJIOKHBIE BemecTBa. KauecTBEHHBIN M KOJIMYECTBEHHBIM COCTAB BEIIECTB. XMMUYECKUE 3HAKH B (POPMYIIBI.
OTHOCHUTEILHBIC aTOMHAS U MOJICKYJIsIpHas Macchl. KoanduecTBO BelecTBa.

OcHoBHBIE 3aKOHBbI XUMHUM. CTEXMOMETPHS. 3aKOH COXPAaHEHHUSI MACChl BEIIECTB. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB MOJIEKYJIIPHOU CTPYKTYPHI.

PacderHbie 3amaun Ha HaXOXKJEHHE OTHOCUTEIBHON MOJEKYJISIPHOM MACChI, ONMPEIEICHUE MAacCOBOM JOJIU
XHMUYCCKHX JIEMEHTOB B CIIOJKHOM BEII[SCTBE.

JleMoHCTpanuu

Mopenu aTOMOB XUMHUYECKHX DJICMCHTOB.

Mopenu MoIeKy IPOCTHIX U CIIOKHBIX BEIIECTB

Kosnekuust mpoCcThIX U CIIOKHBIX BEIECTB

o)

Tema 1.2.
[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
J.1. MenneneeBa u
CTPOEHHUE aTOMa

Cooepircanue yuedbnozo mamepuana

[epuoaguuecknii 3axkon JI[.M.MenneneeBa. Ortkpoitue J.M.MenneneeBsim [lepuoanueckoro 3akoHa.
[Tepunonnueckwuii 3akoH B popmynuposke /. 1. Menaeneena.

[Teproguieckast TabIHIIa XUMUYECKHX DJIEMEHTOB — rpaduueckoe 0TOOpaKeHHe MepHOIUIECKOr0 3aKOHA.
CtpyKTypa nMepuoandecKoi TabauIbl: IEpHOIbl (Majbie U OOJbINE), TPYIILI (TJIaBHAS ¥ TTOOOYHAS).
Cmpoenue amoma u Ilepuoouueckuit 3axkon /I.U.Menoeneesa. ATom — cioxHas yacTuua. Sapo (mpoToHsl
U HEUTPOHBI) U 3JEeKTpoHHas o6onouka. M3oronsl. CTpoeHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
MabIX TeprooB. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB OOJBIINUX MEPUOIOB
(mepexomnbIX dmeMeHToB). [loHaTHE 00 opOuTansax. S u P opburtaneid. DIeKTpOHHbIE KOH(PHUTYypalliy aTOMOB
XUMHNYCCKHUX DJIEMECHTOB.




CoBpemennas  popmynupoBka Ilepmoamueckoro 3akoHa. 3HaueHue llepmogmyeckoro 3akoHa
Ilepuoauueckoit cuctemMbl XuMuueckux snemeHToB /1. 1. Menpeneena.

JleMoHCTpanuu

Pazmuunsie hopmel [lepuonnyeckoii cucteMbl Xumudeckux dnemenToB [[.11.Menneneesa.
JunamMuueckre TabauIlhl 1 MoaenupoBaHus [lepuoanueckoi CHCTEMBI.

DJIeKTpHU3aIs TNl U UX B3aUMOJICUCTBUE.

MoaenupoBanue noctpoeHus [lepuoanaeckoil TaOIUITBI XUMUYECKHUX DJIEMEHTOB.

Tema 1.3.
CrtpoeHue BemiecTa

Cooeporcanue yueonozo mamepuana




HNonnas xummnueckasi cBsizb. KaTHOHBI, UX 00pa3oBaHHE M3 aTOMOB B pe3yJbTaTe MpOLecca OKUCICHHUS.
AHUOHBI, ©X 00pa30BaHHE U3 aTOMOB B pe3y/lbTaTe MpOIlecca BOCCTaHOBIEHUS. MOHHAs CBS3b Kak CBS3b
MEXJy KaTHOHAMHU M aHUOHAMHM 3a CUeT 3JIEKTPOCTaTH4ecKoro nputsbkeHus. Kiaccudukanus HOHOB: 1O
COCTaBy, 3HaKy 3apsana. MonHble Kpuctaminueckue pemerkd. CBONCTBA BEHIECTB C HOHHBIM THUIIOM
KPUCTAINIMYECKOMN PEIIETKH.
KoBajienHTHasi XuMU4YecKasi CBsi3b. MexaHU3M 00pa3oBaHUsl KOBAJICHTHOW CBSI3U (OOMEHHBIM U TOHOPHO-
aKIETITOPHBIN). DJIEKTPOOTPUIIATETLHOCTh. KoOBajeHTHBIC TOJISIpHAs W HEMoJsipHas cBs3H. KpaTHOCTH
KOBAJICHTHOM CBsI3U. MoJleKyJisipHble M aTOMHbIE KpUCTauiMueckue pemerku. CBoWCTBa BEHIECTB C
MOJIEKYJIIPHBIMU U aTOMHBIMH KPUCTAINIMYECKUMH PELICTKAMH.
Mertasinueckas cBsi3b. MeTainueckasi KpUCTAITIMYECKAasl PelIeTKa U METAJUTMYECKass XUMUYECKasl CBA3b.
®u3nyecKue CBOMCTBAa METAJIOB.
ArperaTHblie COCTOSIHUSI BeIlECTB M BOJAOPOAHAs CBSI3b. [Bepioe, KUIKOE M ra3000pa3HOE COCTOSHUS
BemecTB. [lepexo/ BemecTBa u3 OJJHOTO arperaTHOro COCTOSIHUA B Ipyroe. BonopoiHas cBs3b.
UYucreie BemecTBa u cmecH. [lonstue o cMmecu BemiectB. ['omoreHHble U rereporeHnbie cmecu. Cocrtas
cMmeceil: 00beMHas U MaccoBast 10JIM KOMIIOHEHTOB CMECH, MacCOBast 10JIsl TPUMECEH.
Jucnepcubie cuctembl. [lonstue o mucnepcHoit cucteme. JlucmepcHas ¢a3a M TUCIEPCUOHHAS Cpeja.
Knaccudukanus qucnepcHsix cucteM. [IoHATHE 0 KOJUIOMAHBIX CUCTEMaX.

JlemoHcTpamumn

Mogenp KpUCTaUIMYECKON PEIETKHU XJIOPUIA HATPHUS.

OO6pa3ibl MUHEPAJIOB C MOHHOW KPUCTAJTMYECKON PEIIETKON: KaJIBIINTA, TAIUTA.

Monenu KpUCTaNIMYECKUX PEIIETOK «CYyXOTo Jibaay (WM Hojaa), anmmMasa, rpaduTa (MU KBapIa).

OO0pa31ibl pa3IMYHBIX TUCTIEPCHBIX CUCTEM: AIMYJIBCHH, CYCIIEH3HMH, a3p030JICH, TeIei 1 30JIeH.

[Tonyyenue smMyNibcUM MOTOPHOTO Maciia.

O3HaKoOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHCTEM.

JlaGopaTopHble ONBITHI

[Tonyyenue sMysIbCHM MOTOPHOTO Macia.

O3HaKOMJIEHHE CO CBOMCTBAMM JIUCTIEPCHBIX CUCTEM

Tema 1.4.

Bopna. PactBopsl.
DNEKTPOIUTHYECKAS
JACCOLIHAITHS.

Cooeporcanue yuedno2o mamepuana

=)}

Bona. PacrBopwl. PacTtBopenme. Bojga kak pactBopurtenb. PacTBopuMocTh BemiecTB. HackhlleHHEIE,
HCHACBINICHHBIC, NCPCCHINICHHBIC PACTBOPHI. 3aBUCUMOCTD PACTBOPUMOCTH T'a30B, )KI/I,Z[KOCTGI‘/JI U TBCPAbIX
BEIIECTB OT Pa3IUYHbIX (PAKTOPOB.

MaccoBas 10151 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIMTHYECKAS JUCCONUANMSA. DIIEKTPOIUTHI U HEIIEKTPOIUTHI. DIEKTPOIUTHUECKAs AUCCOIHAIIMS.
MexaHu3mebl BJIeKTpOJIHTI/I‘IeCKOfI aucconmanun JJjid BCUICCTB C PAa3JIMYHBIMU TUIIAMHA XUMHYECKON CBS3U.




I'mapatupoBaHHbIE U HETHUIPATUPOBAHHBIE MOHBI. CTENEHb ANEKTPOIUTHYECKON aucconuanuu. CUibHbIE U
cmabpie 3MeKTpoNMuThl. OCHOBHBIE TIOJNOKEHHUS TEOPUM DIEKTPOIUTHUECKON aucconuanuu. Kucmorsl,
OCHOBAHMS U COJIM KaK AJIEKTPOIUTHI.

JleMmoHcTpamumn

PacTBOpuMOCTB BEIIECTB B BOJE.

CobOupaHue ra30B METOJIOM BBITCCHCHUS BOJIBI.

OO6pa3ibl KPUCTALTOTHIPATOB.

H3roroBiieHHE TUTICOBOM MTOBSI3KH.

HpI/IFOTOBHeHI/IG JKECTKON BOAbI U YCTPAHCHHUC €€ )KCCTKOCTH.

OO0pa3upl MUHEPATBHBIX BOJ] PA3ITUYHOTO HA3HAYCHHSI.

Ilpakmuueckaa padoma Nel. IIpurotoBiieHre pacTBopa 3aJaHHON KOHIEHTPALIMU 2
Tema 1.5. Cooepircanue yueobnozo mamepuana 8
Knaccudurarms Kucaorsl m ux cBoiictBa. KHCIIOTBI Kak 3JIEKTPOIUTHI, UX KJIACCH(PUKAIMS MO PA3TUYHBIM MPU3HAKAM. 8
HEOPraHM4ICCKUX XHWMHYECKHUE CBOMCTBA KHCIOT B CBETE TEOPUH DJICKTPOJMTHUCCKOW auccommanuu. (OcoOCHHOCTH
COCJIMHEHUN U UX B3aUMOJICHCTBUSL KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHUCIOT ¢ MeTasiaMd. OCHOBHBIE CITOCOOBI
CBOJCTBa. [OJIYYECHUS KUCIIOTHI.
OcHoBanus U ux cBoiictBa. OCHOBAaHUSA KaK 3JEKTPOIMUTHI, UX KiIacCU(UKALMS TIO0 PAa3TUYHBIM [TPU3HAKAM.
XUMUYECKUE CBOMCTBA OCHOBAaHHM B CBETE€ TEOPUU IJIEKTPOJMTHUYECKOW AUCCOLMAlMH. PasnoxxeHue
HEpPaCTBOPHUMBIX B BOJIC OCHOBaHMM. OCHOBHBIC CITOCOOBI MOJIYICHUS] OCHOBAHUM.
Coau n ux cBoiicTBa. Conu kKak 3ekTpoiauThl. Colii cpeaHue, KUCIble 1 OCHOBHbIE. XMMUYECKHE CBOMCTBA
COJICH B CBETE TEOPUH AIEKTPOIUTHICCKOH aucconnanuu. CriocoObl MOTydeHUs COCH.
I'unponus conen.
Oxcuabl u ux cpoiicrBa. Coneobpasyommue u HecojeoOpasyromue okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHUCIIOTHBIE OKCHUJBI. 3aBUCHMOCTh XapakTepa OKCHJIA OT CTENEHU OKUCICHHS 00pa3yoIlero ero Merajuia.
XUMHYECKUE CBOMCTBA OKCUIOB. [loyueHne oKkCcuioB.
JlabGopaTopHbIE OMBITHI
HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPaMHU.
HcnpiTanue pacTBOPOB LIETOUEH HHAUKATOPAMHU.
I'maponus coneit pa3auyHOrO THMA.
Tema 1.6. Cooeporcanue yuedno2o mamepuana 6
XHUMUYECKUE PEaKIINU Knaccupukanmusi xumMuuyeckux peakmnuii. Peaknuu coennHEHHS, pa3ioXEHUs, 3aMElICHHsS, OOMeHa. 4

Karanutnaeckue peakuuu. OOpaTtumbie U HeoOpaTHMble peakiuu. [ OMOT€HHBIE W T€TEPOTCHHBIE PEaKIIHH.
DK30TepMUYECKUE H  JIHAOTEPMHUYECKHE peakiuu. TernoBod dPGEeKT XUMHUYECKUX  PEaKIIUM.
TepMOoXUMHUYECKUE YPAaBHEHUSL.

10




OKHCINTENbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CteneHb okucieHus. OKUCIUTENb W BOCCTAHOBIICHUE.
BoccranoBurens 1 okuciaeHne. MeTo 3J1eKTPOHHOro OanaHca JJisl COCTABJICHUS YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTENBbHBIX PEAKIIUH.
Ckopoctb XuMu4eckuX peaknuid. [loHsTHE 0 CKOPOCTH XMMHUYECKUX peakUuil. 3aBUCUMOCTb CKOPOCTH
XUMHYECKHX PEaKIUil OT pa3iMyYHbIX (DaKTOPOB: MPUPOIBl PEarupyroluX BEIIECTB, UX KOHIIEHTPAIUH,
TEMIICPATYPhbI, IOBEPXHOCTH COIMPUKOCHOBCHUA U MCIIOJIB30BAHUA KaTaJInu3aTOPOB.
Oo6paTtumMocTh XUMHYECKHX peaknuil. OOpaTUMbIe U HEOOpAaTUMBIE PEAKIIUUA. XUMUUYECKOE PaBHOBECUE U
CIIOCOOBI €T0 CMEIIECHUS

JleMoHcTpanumn

[TpumMepbl HeOOPATUMBIX peaKIil, HAYIIMX ¢ 00pa30BaHUEM OCAJIKa, ra3a MM BOIBI.

Ilpakmuueckaa paboma Ne2. [IpakTuueckoe NTPUMEHEHUE TaJIOTEHOB,

Tema 1.7.
MeTtanibl 1 HEMETAJUIEI

Cooeporcanue yuedno2o mamepuana

=)}

Metamibl. OcOOCHHOCTH CTPOCHHS AaTOMOB W KpUCTAUIOB. (DuU3MYECKHE CBOMCTBA METAJIIOB.
Knaccubukanmuss MeTajuioB MO  pa3iiMyHbIM  TpU3HAKaM. XUMHYECKHE CBOWCTBA  METAJUIOB.
DIIEKTPOXUMUYECKUI Pl HAPSHKEHUH METAIIOB. MeTalioTepMus.
O6mue crocoOsl monydeHus: MeTaiioB. [lonstue o metamunrypruu. [TupoMeramtyprus, THIPOMETALTYPTHS 1
aneKkTpoMeTaiTyprusi. CIitaBbl YEpHBIE U [IBETHBIE.
Hemetamibl. OcCOOEHHOCTH CTpOEHHUSI aTOMOB. Hemeramibl — MmpocThie BellecTBa. 3aBUCUMOCTh CBOHCTB
raJlOr€HOB OT UX IOJIOKEHUS B NEPUOANYECKON cucTeMe. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTHU OT MX IMOJOKEHUS B PAY 3JIEKTPOOTPULIATETLHOCTH.

JeMoHcTpanmumn

Konnexkuust metainos.

Komneknyst HeMeTalIoB.

Ilpakmuueckan paboma No3. Penienrie S5KCriepUMEHTAIbHBIX 3a/1a4.

Pa3nesa 2. Opranuyeckasi XHMHS

30

=]

Tema 2.1.

OCHOBHBIE TTOHSTHSA
OPraHUYeCKOM XUMHUH U
TEOpHUs CTPOCHUS
OpraHNU4eCKHUX
COCIUHEHUH.

Cooepircanue yuedbnozo mamepuana

IIpeamer opranunyveckoi xumuu. [IpupoaHbie, HICKYCCTBEHHBIE U CHHTETHUYECKUE OPraHUYECKHE BEIIECTRA.
CpaBHeHUE OpraHUYeCKUX BEIIECTB C HEOPraHMUYECKUMH.

BanxentHocTh. XUMHUECKOE CTPOCHHC KaK ITOPAJOK COCAUHCHHNA aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTH.
Teopusi crpoenusi oprannyeckux coeauHennii A. M. bytiaepoBa. OCHOBHbIE TOJIOKEHHUS TEOPHUH
XUMHUYECKOT0 cTpoeHus. M3omepus u n3omepsl. XuMudeckue (opMysisl U MOJETH MOJIEKYN B OpraHHYECKON
XUMUH.

Kaaccudukanus opranundeckux Bemrectn. Kitaccudukanus BeecTs Mo CTpPOSHUIO YIIIEPOHOTO CKeleTa U
HaJTM4Hi0 QYHKIMOHATBHBIX rpyil. ['oMonoru u romosiorusi. Hauana nomenkinarypsl TOPAC.
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Knaccupukanusi peaknuii B opraHudeckoid xumum. Peaknuu mnpucoenuHeHus (THAPUPOBAHUS,
raJlOreHUPOBaHUs, TUAPOTAIIOTCHUPOBAHUS, TuapaTanuu). Peakiuu oTmieieHus (AeruapupOBaHUs,
JErUIporaloreHupoBanHus, Aeruaparanun). Peakuun 3amenienus. Peakiuu nzomMmepusaiuu.

JlabopaTopHbIil ONBIT

M3rorosienue Mojeaei MOJIEKYJ OPraHMYeCKUX BEIIECTB.

Ilpakmuueckan paboma Ne4. «CBolicTBa I1acTMacc U BOJIOKOH», [I[pupoiHpIe XMMHUECKHE BOJIOKHA

Tem 2.2.
YrieBogopoabl U X
MPUPOJIHBIE HICTOYHUKH

Cooepircanue yueobnozo mamepuana

AnkaHbl. AJKaHbl: TOMOJOTHYECKUM pANl, U30MEPHUST U HOMEHKJIATypa alKaHOB. XHWMHUYECKHE CBOMCTBa
aJKaHOB (MeTaHa, ’TaHa): TOPEHHE, 3aMEIlEHUE, Pa3IoKEHUe, eruapupoBanue. [[pumenenue ankaHoB Ha
OCHOBE CBOWCTB.
AJIKeHbl. DTWJIEH, €ro IMoJy4eHue (JeruJApupoBaHUEM 3TaHA, JCTOJUMEPHU3ALUCH MOJIUATUIICHA).
['omosiornyeckuii psii, U30MEpUA, HOMEHKJIATypa alKEHOB. XMUMHUYECKHE CBONCTBA ATUJICHA: TOPEHHE,
KaueCTBEHHbBIC peakiuu (oOeciBeurnBaHNe OPOMHON BOJBI M PacTBOpa MEpMaHraHaTa Kajus), TUApaTaIus,
nojaumepun3anus. [IppuMeHeHne 3TuaeHa Ha OCHOBE CBOMCTB.
JAuennl u kayuyku. [loHsitTue o AuMeHax Kak yrieBOAOPOJAx C ABYMs JBOUHBIMU CBS3SIMU. COMpsiKEHHBIC
IUeHbl. XWMHYECKHe CBOWMCTBa OyrammeHa-1,3 u wu3ompeHa: oOecIBeYMBaHHE OpOMHON BOABI U
nojiuMepu3aius B kayuyku. HaTypaiabHbI 1 CHHTETUYECKUE Kaydyku. Pe3nuHa.
AJIKMHBI. AreTwieH. XUMHAYECKHEe CBOWCTBA alleTWUJICHA: TOpeHHe, obOeclBeunBaHUE OPOMHOM BOJIBI,
MIPUCOEIMHEHUH XJIOPOBOAOpOAa U ruapaTtauus. [I[puMeHeHre aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
HU30MEpHS C ATKaTUECHAMHU.
Apenbl. ben3on. Xumuyeckue CBONCTBa OCH305la: TOPEHUE, PEAKIMH 3aMEIICHHs (TAJIOTCHHPOBAHHE,
HuTpoBaHue). [IpuMeHeHne OEH30J1a Ha OCHOBE CBOMCTB.
IIpupoaHble HCTOYHUKH YIJ1eBOA0POAOB. [IpupoiHbIi Ta3: cocTaB, NPUMEHEHUE B KaYECTBE TOTUIMBA.
Hedts. CoctaB u nepepadborka HedTu. [leperonka nedtu. HedrenpoaykTor.

JlaGopaTopHBIE OMBITHI.

O3HaKOMJICHHE C KOJIIEKIMEH 00pa3iioB He(TH U MPOTYKTOB €€ MepepadOTKH.

IIpakmuueckaa paboma Ne 5. «CpoiictBa nonustuieHa u [1BX»

Tema 2.3
Kucnopoaconepxariue
OpraHUYEeCcKUe
COEIMHEHUS

Cooeporcanue yuedono2o mamepuana

-}

Cnuprsl. [Tonydyenne 3Tanona OpoKeHUEM TIIFOKO3bI U THApPATAMEH dTUiieHa. [ MApOK- CHUiIbHAsS TpymIa KaK
dyaknuonanpHas. [loHSTHE O TpeAeNbHBIX OJHOATOMHBIX CHUPTAaX. XUMHYECKHE CBOWCTBA 3TAHOJNA:
B3aMMOJICIiCTBHE C HaTpueM, oOpa3oBaHHE NPOCTBHIX M CIOXKHBIX JI(PHUPOB, OKUCIECHHWE B albJCTHU/I.
HpI/IMeHeHI/Ie 9TaHoJIa Ha OCHOBE CBOMCTB. AJIKOI‘OJII/IBM, €ro MOCICACTBUA IJId OpraHu3Ma 4YCJIOBCKa H

peynpexIeHue.
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['nuuepuH Kak nMpeAcTaBUTEbh MHOTOATOMHBIX CIIUPTOB. KauecTBEeHHAs peakiys Ha MHOTOATOMHBIE CIIUPTBHI.
ITpumMeHeHue rulepuHa.
DeHos1. Ousnueckre U XMMUYECKHE CBOMCTBa (eHona. B3anMHOe BiausHHE aTOMOB B MOJeKyne (eHoma:
B3aUMOJICHCTBUE C THIPOKCUIOM HATPUsI U a30THOM KuciioTor. [IpuMeHeHne peHosia Ha OCHOBE CBOMCTB.
Aabaeruabl. [lorstue o0 ampaerumax. ATbIAeTHIHAS TPYINa Kak GyHKIMOHAIbHAsA. DopMallbIeTHI U €ro
CBOMCTBA: OKHUCJIEHHUE B COOTBETCTBYIOUIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUN CIHPT.
[Toryuenue anbAETHAOB OKUCIEHUEM COOTBETCTBYIOMIUX crupToB. [Ipumenenune ¢popmanbaerinia Ha OCHOBE
€ro CBOMCTB.
Kapo6oHoBbie kucjioThl. [loHsTHE 0 KapOOHOBBIX KHCIOTax. KapOokcuinpHas rpymnma Kak GyHKIIMOHATbHAS.
I'oMonoruueckuii psiyy IpeaeIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIHOT. [lomydeHne kapOOHOBBIX KHUCIOT
OKHCJICHUEM aJIbJIETUIOB. XUMHYECKUE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIME CBOMCTBA C MUHEPAIbHBIMHU
KHCIIOTaMU U peakiusi dTepudu- kanuu. [IprMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. Bwicmiue
JKUPHBIE KUCJIOTHI HA IPUMEPE NaTbMUTUHOBON U CTEAPUHOBOM.
Cao:xnble 3¢pupsl U kupbl. [lonydyenue cnoxHbix 3¢gupoB peakuuen srepuduranuu. CroxHble 3QUps B
npupoje, ux 3HaueHue. [IpumeHenne cia0KHbIX 3QUPOB HA OCHOBE CBOMCTB.
Kuper kak cnoxubele 3¢upsl. Knaccudukarnus >xupoB. XHUMHUYECKHE CBOWCTBA KHUPOB: THAPOIU3 U
TUAPUPOBAHME KUJIKUX KUPOB. [IpMeHeHne )KupoB Ha OCHOBE CBOMCTB. Mhblia.
YriieBoabl. YTIEBOIbI, UX KiIacCHU(UKALIMS: MOHOCAXapU bl (TII0K03a, GPYKTO3a), AUCaXapH bl (caxapo3a) u
noJiMcaxapuapl (Kpaxmal U HeJUTI003a).
['mroK03a — BEIMIECTBO C JIBOWCTBEHHOW (PYHKIIMEH — albACTUIOCTUPT. XUMHUYCCKHE CBOMCTBA TIIFOKO3HI:
OKHUCJICHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHE B COpOUT, cnupToBoe OposkeHue. [IpumeHeHue
TJTIOKO3bl HA OCHOBE CBOMCTB.
3HaueHHE YTJIEBOJOB B KUBOW MPUPOJAE M KU3HU uyenoBeka. [loHATHE O peakuusx MOIMKOHACHCAIUU U
TUAPOIN3a HAa IPUMEPE B3aUMOIIPEBPAILICHUI: TIIF0OK03a  MOIMCcCaxapu/l.

JlabGopaTopHbIE OMBITHI

Jloka3aTenbCTBO HEMPEAEIBHOIO XapakTepa KUAKOTO KUPA.

KauectBenHas peakuust Ha Kpaxmai.

Ilpakmuueckas paboma Ne 6. Perienue 3aaad, OTBETHI Ha BOIPOCHI

Tema 2.4.
A3zoTcoaepkalime
OpraHUYeCcKUe
coeguHenus. [lomumepsl

Cooeporcanue yueonozo mamepuana

Amunbl. [lonstue 06 amuHax. AnudaTnyeckue aMUHbI, UX Kiaccu(ukanus 1 HOMEHKIATypa. AHUIMH Kak
opranmueckoe ocHoBanue. [lomyuenue anunraa u3 HUTpoOeH3omna. [[puMeHeHre aHuIMHA Ha OCHOBE CBOMCTB.
AMHUHOKHCJI0TBI. AMHUHOKUCIOTHI Kak amQoTepHble AU(PYHKIHMOHAIBHBIE OPraHUYeCKHEe COCAMHEHUS.
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEHCTBUE CO IIEI0YaMU, KUCIOTAMH U APYT C APYroM (peaxiuus
nosukoHaeHcanun). [lentuanas cBs3b u nonunentuasl. [IppumeHeHre aMHHOKHCIIOT Ha OCHOBE CBOMCTB.
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Bbeaxu. IlepBuunas, BTOprYHasi, TPETHUHASI CTPYKTYPHI OCIKOB. XMMHUYECKHUE CBOMCTBA OEIKOB: TOpEHHUE,
JIeHaTypalus, TUIPOJIN3, IIBETHbIE peakiuu. buonornueckue GpyHKIN GEIKOB.
IHoumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPBHI.
ILnacTmaccsl. [lonydeHue noaumMepoB peakiuen noJIMMEpU3alui U MOJUKOHICHCAlUU. TepMOoIIacTUYHbIe
Y TEPMOPEaKTHUBHBIE IUIacTMacChl. [IpencraBurenu miactmacc.
BoJjiokHa, nx kiaaccupukanus. [lonydenne BonokoH. OTenbHbIE NPEICTABUTENN XUMUUYECKUX BOJIOKOH.

JdemoHcTpauuu

JlokazarenbCcTBO HAMUYKS (DYHKIIMOHAIBHBIX TPYII B PACTBOPAaX aMUHOKHUCIIOT.

PacTBOpeHue u ocaxkaeHue OenKoB.

L{BeTHBIE peaku OETKOB.

['openue nTuubero nepa u MEPCTIHONW HUTH.

JlaGopaTopHbIe OIBITHI

PactBopenue 6enkoB B BOJIE.

OOHapy>xeHue 0eIKOB B MOJIOKE U MACHOM OYJIbOHE.

JleHaTypauus pacTBopa Oejka KypHHOIO silla COMPTOM, PAacCTBOPAMH COJIEH TSKENbIX METAJUIOB U IPH
HarpeBaHuMU.

Ilpakmuueckasa paooma Ne7. «1l|BeTHBIC peakiuy Ha OEITKW» 2 2
JAudpepeHupoBaHHbIN 3a4€T 2
Bcero: | 78 14
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3. XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YYEFHOM JIEATEJIbHOCTH

CTYAEHTOB

Conep:xxanue XapakTepuCcTHKA OCHOBHBIX BU/JIOB 1€SITEJIbHOCTH CTYJAE€HTOB (Ha
00yueHust YpO8He YUeOHbIX 0elicCnEUil)
Ba:xuneiimue YMeHHe [aBaTh OINpPEACIICHHE W ONEPUPOBATH CIEAYIOIIMMH XU-

XHUMHNYECCKHUE NMTOHATHUSA

MUYECKUMH TOHSATUSIMH: BEHIECTBO, XUMUUYECKUM HJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAs W MOJIEKYJISIpHAsi Macchl, HOH,
AJUIOTPOIHUSI, H30TONBI, XHUMHYECKasi CBS3b, BJIEKTPOOTPULATENb-
HOCTb, BaJICHTHOCTb, CTEMEHb OKHUCIIEHHUS, MOJIb, MOJIIpHAs Macca,
MOJISIPHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYIISIPHOTO
U HEMOJIEKYJSPHOTO CTPOEHUS, PAaCTBOPHI, IJIEKTPOJUT U HEDJIEK-
TPOJIUT, DJIEKTPOIUTHYECKAsT IUCCOLMALINS, OKUCIUTEIb U BOCCTA-
HOBHTEIb, OKHCIIEHUE U BOCCTAHOBJIEHUE, TEIIOBOU 3¢ (deKT peak-
[IMH, CKOPOCTh XUMHYECKON peakiuu, KaTajiu3, XUMUYECKOe PaBHO-
BECUe, YIJIEPOJIHBIA CKeNeT, (pyHKIMOHANbHAs Tpynna, U30Mepus,
TOMOJIOTHSI

OCHOBHBIE 3aKOHBI
XUMHH

DopMyIMpPOBAHKUE 3aKOHOB COXPAHEHMS MACCHI BELIECTB U ITOCTOSIH-
CTBa COCTaBa BELICCTB.

YcTaHOBKA INPUYUHHO-CIEACTBEHHON CBSA3U MEXIY COIEp:KaHUEM
3TUX 3aKOHOB M HAMMCAHMEM XHMHYECKHX (HOpMyNT M ypaBHEHHIA.
YcraHoBKa 3BOIOLIMOHHON CYIIIHOCTH MEHJIEJIEEBCKON U COBPEMEH-
HOU (opMynHpOBOK nepuoauueckoro 3akona J[. M. Menpaeneesa.
OObsicHEHHE (PU3MUECKOrO0 CMBICIA CHUMBOJUKU IEPUOAMUYECKON
Tabnuibl xumMudeckux snemeHnToB J1. . MenneneeBa (HoMepoB diie-
MEHTa, Nepuojia, IPyNIbl) U YCTAaHOBKA NPHUYMHHO-CIIEACTBEHHON
CBA3U MEXKJY CTPOCHHMEM aTroMa M 3aKOHOMEPHOCTSIMU W3MEHEHMUs
CBOWCTB 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEILECTB B MEPUOAAX U
rpynnax.

XapaKTepUCTUKA 3JEMEHTOB MaJlblX M OOJIBIIMX IMEPHUOIOB IO HUX
nostoxkeHuto B Ilepuogunyeckon cucreme 1. . Menneneesa

OcHoBHbIE TeopuHn
XHUMHHU

YcraHoBKa 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOEHUS
aTOMOB 00pa3yIONIMX UX XMMHUYECKHUX AJIEMEHTOB. XapaKTepHCTHUKA
BAKHEMIIMX TUIOB XUMUYECKUX CBS3EH M OTHOCHUTEIBHOCTH ITOU
THTIOJIOTUH.

OOBbsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOE-
HUS KPUCTAJUIMYECKUX PELIETOK.

DopMyJIMPOBKA OCHOBHBIX MOJIOKEHHUN TEOPUU AIEKTPOIUTUUECKOM
JUCCOLMAlMM U XapaKTEPUCTHKAa B CBETE JTOM TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX coequHeHui. DopMylIHnpoBKa
OCHOBHBIX  IIOJIO)KEHUW  TEOPUM  XUMHUYECKOTO  CTPOEHHUS
OpraHWYECKUX COCIMHEHHM U XapaKTEPUCTHKA B CBETE ITOU TEOPHUH
CBOVICTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHI

Ba:kHeiinue BenecTBa
U MaTepHuaJibl

XapakTepUCTHUKa COCTaBa, CTPOCHHUSI, CBOMCTB, IIOJIYYCHHUS U IIpUME-
HeHus BakHenmmx metauioB (TA u II A rpymm, amoMuHMS, Xeesa,
a B €CTECTBEHHO-HAYYHOM MPO(UIIe U HEKOTOPHIX €-3JIEMEHTOB) U UX
COCTUHEHUN.

XapakTepucTUKa COCTaBa, CTPOCHHUSI, CBOMCTB, IIOJIYYCHHUS U IIpUME-
HeHus BaxxkHenmux HemertawioB (VIII A, VIIA, VIA rpynm, a Takxke
a3zoTta u gocdopa, yriepoaa ¥ KpeMHHUs, BOJOPOJIA) M UX COCTUHEHHA.




XapakTepucTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOJTYUYCHUS U TIPUME-
HEHUSI BAXKHEUITNX KIJIACCOB YIJIEBOJOPOAOB (QJIKAHOB, ITUKIOAJKA-
HOB, aJIKCHOB, aJKWHOB, apeHOB) W HMX HauOoJiee 3HAYUMBIX B
HApOJHOXO3SHCTBEHHOM IIJIaHE TpPEJCTaBUTENeH. AHalornyHas
XapaKTepUCTHKA BaXKHEHIIMX TMpEeACTaBUTENCH JPyrux KiaccoB
OpPTaHWYECKUX COCTUHEHHI: METaHOJIa U ATAHOJA, CIIOXKHBIX d(PHUPOB,
JKUPOB, MBI, albIeTuioB ((popMaabAeruioB W areraibIerua),
KETOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIOTBI, JUIs
€CTECTBEHHO-HAYyYHOro Mpoduis NpeacTaBUTeNeld IPYrux KiaccoB
KHCTIOT), MOHOCaxapuaoB (TTIOKO3bI), Iucaxa- pUAOB (caxaposbl),
noJjiMcaxapuoB (Kpaxmasia U LEeJUII0I03bl), aHWJIMHA, AMUHOKHUCIIOT,
OCNKOB, HWCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH, KaydyKOB,
1acTMace

XUMHYEeCKHH A3BIK U
CHMBOJINKA

Hcnonp3oBanue B y4eOHOH M TNpO(eCCHOHAIBHOW IesITeIbHOCTU
XUMHUYECKHX TEPMUHOB U CUMBOJIHKHU.

Ha3Banue M3y4eHHBIX BEIIECTB MO TPUBUAIBHOM MM MEXIYHAPO/I-
HOM HOMEHKJIATYPE U OTPAKEHUE COCTABA ATUX COCIMHEHUN C TIOMO-
B0 XUMHUYECKUX (POPMYII.

OTpakeHne XMMUYECKUX MPOLIECCOB C MOMOIIBI0 YPaBHEHUN XUMU-
YECKHUX PEaKLUU

XuMHYecKHe peakunuu

OObsicCHEeHHE CYIIHOCTH XUMHUYECKHX MpoueccoB. Kmaccuduxarms
XUMUYECKUX PEaKIMi MO pa3IMuHbIM IMPU3HAKAM: YUCIY U COCTaBY
MIPOJIYKTOB M PEareHTOB, TEIIOBOMY 3¢ deKTy, HampasieHuto, dase,
HaJIUYMIO KaTalu3aTopa, U3MEHEHUIO CTEIIEHEW OKHUCIICHUS 3JeMEH-
TOB, 00pa3yIOIIKX BEIIECTBA.

YcTaHoBKa MPU3HAKOB OOIIETO U PA3JIMYHOTO B TUIIOJIOTHU PEaKIHA
JUIST HEOPTaHMYECKOW M opraHuyeckod xumuu. Kiaccudurmkamnms
BEILECTB U MPOLIECCOB C TOUKHU 3PEHUSI OKUCICHUSI-BOCCTAHOBIICHUS.
CocraBneHue ypaBHEHH PeakIuii C TOMOIIBIO METOA SJIEKTPOHHOTO
Oananca.

OObsicHeHHE 3aBUCUMOCTH CKOPOCTH XMMMYECKOM peakluu U Mojo-
YKEHUS] XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PAKTOPOB

XuMHu4YecKH i BrinosHeHME XMMUYECKOT0 YKCTIEPUMEHTA B MOJTHOM COOTBETCTBUU C
IKCIEPUMEHT npaBUJIaMU OE30MTACHOCTH.
HaGnronenue, ¢ukcanus U ONMMCAHUE PE3YIbTATOB IMPOBEICHHOTO
AKCIIEpUMEHTA
XuMunuyeckas [IpoBeneHne caMoCTOSITEILHOTO MOMCKA XUMHUYECKONW HHPOPMAIIUH ¢
uHdopmanus WCITOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISPHBIX

U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHerTa).
Mcnonb3oBaHuEe KOMIIBIOTEPHBIX TEXHOJOTMH i1 00paboTku u
nepeaay XUMHUYECKOW HH(POpPMALUU U €€ MPEACTABICHHUS B pPa3-
JUYHBIX opmax

Pac4yetsl o

XUMHYECKHUM
(opmysam u
YPaBHEHUSAM

YcraHOBKa 3aBUCHUMOCTH MEXIY Ka4€CTBEHHOW M KOJIUYECTBEHHOMN
CTOPOHAMM XUMHMUYECKHMX OOBEKTOB M ImporeccoB. Pemenue
pacueTHBIX 3aj7a4u M0 XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IUCHUTIJINHBI

4.1. Tpe6oBaHMsA K MUHUMAJIBLHOMY MAaTE€PHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzamust mporpaMMbl  TUCHMIUIMHBI —~ TpeOyeT Hamuuus y4eOHOro  KkaOuHeTa
EctecTBo3HaHMS (XUMHH, OHOJIOTHH, SKOJIOTHH )

O6opynoBanue yueOHOTO KaOuHeTa:

— JI0CKa;

— MI0CAI0YHBIC MECTA IO KOJIMYECTBY O0YJaIOIIHXCS;
— pabouee MecTo Imperno1aBaTels;

CpenctBa oOy4yeHUsI:
— KOMIUIEKT Y4e0HO-METOIMYECKOM TOKYMEHTAIUN TT0 XUMUU;
— HarJISITHBIE TTOCOOUS (KOMITJIEKTHI yUeOHBIX TAOJIHII, IUIAKaTOB, U JP.);

4.2. UudopmannonHoe odecneyenne 00y4eHust
Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX W3JaHUH, HHTEPHET-PECYPCOB, JONMOJHHUTEIbHOMI

JINTEPaTypbl

Ocnosnas numepamypa:

1. AHdunorenoBa, W.B. Xumusa: y4eOHMK ¥  TOPaKTUKYM JUII  CPEAHETO
npodeccuonansHoro obpaszoBanus/ U. B. Andpunorenosa, A. B. ba6kos, B. A.IlomkoB. — 2-e
u3a., ucnp. u aon. — Mocksa: MznatensctBo HOpaiit, 2022. — 291 ¢. — (IIpodeccuonansuoe
obpaszoBanue). — ISBN 978-5-534-11719-6. — Tekct: »snexTpoHHblii // OOpa3oBarenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491735

2. Amapnes, A. . O6miast xumust. COOpHUK 3aJIlaHUM C IPUMEPAMU pEIIeHUH: yueOHOe
nocobue Jy1s cpeHero npodeccuoHanbHOro oopa3zoBanus / A. . Anapues, JI. . Aponnna. — 2-e
u3n., ucnp. u jpom. — Mocksa: M3narensctBo FOpaiit, 2022. — 127 ¢. — (IlpodeccuonansHoe
obOpazoBanme). — ISBN 978-5-534-09932-4. — Tekct: onekTpoHHbli // OOpa3zoBarenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492459

3. I'muaka, H.JI. O6mas xwumus B 2 T. Tom 1: yueOHWUK 11 CpEeAHETO

npodeccuoHanbHoro  oopazosanus /  H.JI. I'mmnaka; mox — pemakmueidn  B. A. Tlomkoga,
A. B. babkoBa. — 20-¢ u3a., nepepab. u gomn. — Mocksa: M3gatensctBo KOpaiit, 2022. — 349 ¢. —

(ITpodeccuonanpHoe obpazoBanme). — ISBN 978-5-9916-9672-2. — TekcT: 3MEKTPOHHBIA //
O6pazoBarenpHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490164
4. I'mmaka, H.JI. O6mas xwmus B 2 T. Tom 2: y4eOHHUK JJIs1 CPEAHETO

npodeccuoHanibHOoro  obpazosanus/  H.JI. I'muaka; moxm  pemakmmeit  B. A. Ilomkoga,
A. B. babkoBa. — 20-¢ u3., mepepad. u gon. — Mocksa: M3agarenscTBo FOpaiit, 2022. — 383 ¢. —
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-9916-9670-8. — Tekct: 3MeKTpOHHBIA //
OobpazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490495

5. MapteiHoBa, T.B. Xumms:  y4eOHUK W TPaKTAKYM I8 CPEIHETO
npodeccuonansHoro obpazoBanus/ T.B. MapteinoBa, U. B. Apramonosa, E.b. 'onyHoB; mox
obmeit penakmueit T. B. MapTeiHOBOW. — 2-€ U311, Uctp. u aomn. — Mocksa: M3narenscTBo HOpaiiT,
2022. — 368 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11018-0. — Tekcr:

AIEKTPOHHBIN // OO6pazoBarenpHast mwiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/489733

6. MaprteHoBa, T. B. Xumus. YraoyOnennsiii ypoBenb. 10—11 kmaccel: yaeOHUK st
cpennero oomero oopazoanusi / T. B. MapteiHoBa, 1. B. Apramonoga, E. b. ['oqyHOB ; o o0meit
penakuueit T. B. MapteiHOBOM. — 2-¢ u37., ucop. u jgon. — MockBa: U3gartensctBo HOpaiiT,
2022.— 355c¢.— (Hapomnoe mpocsemienue). — ISBN 978-5-534-15622-5. — Tekcr:
AIEKTPOHHBIN // OO6pazoBarenpHast mwiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/509217
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https://urait.ru/bcode/490164
https://urait.ru/bcode/490495
https://urait.ru/bcode/489733
https://urait.ru/bcode/509217

7. Illep6akos, B. B. O6mas xumus. COOpHUK 3a7a4: y4eOHOE IMOCOOME I CPEIHETO

npodeccuonanpbHOoro obpazosanus / B. B. lllep6akos, H. H. bap6otuna, K. K. Bnacenko. — 2-¢
u3., nepepad. u non. — MockBa: M3garensctBo KOpaiit, 2022. — 139 ¢. — (IlpodeccuonansHoe
obOpazoBanme). — ISBN 978-5-534-10553-7. — Tekcrt: onekTpoHHbli // OOpa3zoBarenbHas

wiargopma FOpaiit [caift]. — URL: https://urait.ru/bcode/494445

Jonoanumensvnan numepamypa:

1. I"a6puensu O.C, OctpoymoB WN.I". Xumus nis npodeccuii 1 cienuanbHOCTeH TEXHUYECKOTO
npodwuisd: y4eOHUK Ui CTYA. yUpexIeHui cpen. npod. odpazoBanus. — M.: Axkaxemus, 2016. —
256 c.

HEuT eprer -pecypcsr:

1. OO0pa3oBarenbHbIi CalT I HIKOJBHUKOB «XHUMHs». [DneKTpoHHBIH pecypc] — Pexum
nocryna: http://hemi.wallst.ru/

2. OOpa3zoBarenbHbI CalT A7 HIKOJBHUKOB. [DNeKTpoHHBI pecypc] — Pexum nocryna:
http://whoyougle.ru/texts/ten-sites-for-students

3. OnexkTpoHHass OHONMOTEKa MO XHMHHU. [DNEKTpOHHBIH pecypc] — Pexum nocryna:
http://www.chem.msu.su/rus/elibrary/

4. WNurepuer-uznanue st yuureneid «EcTecTBeHHblE Hayku». [DJNEKTPOHHBIA pecypc] —
Pexxum moctyma: http://enauki.prosv.ru/page/3/

S. Kypnan «Xumuss B mkose». [DneKTpoHHBIH pecypc] — Pexum  gocryna:
http://www.hvsh.ru/

6. KypHan «XuMus u Ku3Hb». [DneKTpoHHBIN pecypc] — Pexum nocryma: http://www.hij.ru/

(xkypHAT «XUMUS U KUZHBY).
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5. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIUITJIMHBbI

Konnemk, peanu3yromuii ToAr0OTOBKY MO YYEOHOW TUCHIUILIMHE, 00€CTIeYnBAaeT OPTaHU3aIUI0 M TIPOBEICHHUE MPOMEKYTOYHOW aTTeCTallu U
TEKYIIETO0 KOHTPOJIS HHAWBHIYabHBIX 00pa30BaTeNbHBIX JOCTHKCHHUN — IEMOHCTPUPYEMBIX 00yUYAIOITUMHUCS MPEAMETHBIX PE3yJIbTATOB O0YUCHHSI.

Texymuii KOHTPOJIb TPOBOJUTCS TIpEoiaBaTeeM B TIPOIECCE TMPOBEACHUS MPAKTUYECKUX 3aHATUA W BBIMOJTHEHHUS OO0ydYaIOIIUMHUCS
VHIUBUYaJIbHBIX 33JJaHUI 11O KaXKI0M TEME.

OOyueHne no y4eOHOH JMCHMIUIMHE 3aBEpLIaeTCs MPOMEXKYTOUHOM arrectanueil B ¢popme audhepeHInpoBaHHOTIO 3a4eTa, KOTOPBI MPOBOJUT
IIPENoAaBaTENb.

@DOopMbI U METOABI MPOMEKYTOUHOM ATTECTALMU M TEKYIIETO KOHTPOJA MO Y4eOHOM AMCIUIUIMHE JOBOJSATCS A0 CBEACHHUS OOYdYaIOUIMXCS B
COOTBETCTBHH CO CPOKAMHU, YCTAHOBJIEHHBIMU [10/10’k€HNEM O TEKYILIEM KOHTPOJIE U IIPOMEXYTOYHOM aTTECTAllUU B KOJUIEIKE.

Jl1 MpOMeXyTOYHOM aTTeCTallMy U TEKYILEro KOHTPOJIS MPEnoiaBaTelieM co3JaHbl KOMIUIEKCHI olleHOUHbIX cpencTB (KOC).

KOC BxitouaroT B ce0sl negarorn4eckue KOHTPOJIbHO-U3MEPUTENbHBIE MATEPUabl, IpeIHA3HAYE€HHBIE AJIS ONPEesIEHUs] COOTBETCTBUS (WIIN
HECOOTBETCTBHS) MHANBUIYAIbHBIX 00pa30BaTEeIbHBIX JOCTHKEHIH OCHOBHBIM IMOKA3aTEeNsIM OLIEHKU PE3YJIbTaTOB MOATOTOBKH

PesyabTaTsl 00yyeHHs PesynbTaThl 00yyeHHs1 (OCBOCHHBIC YMEHHS, DopMbI U METOAbI KOHTPOJISA H
YCBOCHHbIE 3HAHMS) OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
npeomemmnoie Ymenus:
—  c(hopMUPOBAaHHOCTh TPEACTABICHUA O | —  Ha3bleamb HU3Y4YCHHBIC BEIIECTBa 1o | Texkyuiuit KOHmMpoOs:
MECT€ XUMHHU B COBPEMEHHOM Hay4yHOU «TPUBHAJIBHOW» WM MEXKIYHApPOJIHON HOMEHKIIATYpE; SKCIEPTHAS OLICHKA BBIITOJIHCHUS
KapTHUHE MHpa; NOHUMAHUE POJIM XUMHH B | — onpedefmmb: BAJICHTHOCTb M CTCIICHb OKHCJICHHA | IPAKTHYCCKHUX pa6OT u

bopmMupoBaHUU Kpyrosopa 7 (GyHK- | XUMUYECKUX OJICMEHTOB, THII XMMHYECKON CBA3U B | MHAMBHUIYAIbHBIX 3aJaHUMN 110 KaXK0U
UOHAJILHONW TPaMOTHOCTH 4YeJOBEeKa Il | COCAMHEHUAX, 3apsAd HOHA, XapaKTep CPEAbl B BOAHBIX |TEME.;

peLIeHus MPAKTUIECKUX 3a/1aY; pacTBopax HEOPraHMYECKUX COCAMHEHUM, OKUCITUTENb U

— BlajeHHE OCHOBOIIOJIATAONMMK | BOCCTAHOBUTEb, MPUHAJIC)KHOCTh BEILIECTB K

XUMHUYECKUMU HOHSATHSIMH, TEOPUSIMH, PA3JINYHBIM KJIaCCaM OPraHUYCCKUX COCHHHCHHﬁ; Hpo,)ue,)fcymoqna;l ammecmavuus:
3aKOHAMU U 3aKOHOMEPHOCTSIMH; yBEpeHHoe | —  XdApakKmepu3oeambp: SJIEMCHTBI MAJIbIX IIEPHONOB | SKCIICPTHASA OLICHKA II0 pE3yjIbTaTaM
MOJb30BAaHUE XUMHUYECKOW TepMHUHOJIOTHENH 1 | 110 HX  IIOJIOKCHHUIO B IEPUOMYCCKON  cUCTeME | nudpepeHIMPOBaHHOIO 3a4€Ta.
CHMBOJINKOH; AN .MenneneeBa;, oOmMe  XHUMHYCCKHE  CBOMCTBA

— BrHajeHMe  OCHOBHBIMH  MeTojamu | METAlIoB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB

HayYHOTO TO3HAHWS, WCIIONb3yeMbIMH B | HEOPraHWYECKNX M OPraHNYECKHX COCIMHEHN; CTPOCHNE

XUMUIH: HAGIIOICHHEM, onucanueM, | A XUMHYECKHE CBOWCTBA H3YYCHHBIX OPTaHMYCCKUX

U3MEPEHHEM,  OKCIEPUMEHTOM;  yMeHue | COCAMHCHUU,
b

MIPOBEICHHBIX OIBITOB W JIEJaTh BBIBOJIBI; coCTaBa MW CTpPOCHHUA; HOpUPOAY XHMUUCCKOU CBA3HU




TOTOBHOCTb W CIIOCOOHOCTH  NPUMEHSATH
METO/BI MO3HAHUS npu peleHnmn
MPAKTUYECKUX 3a/aY;

—  c(hOopMHUPOBAaHHOCTh YMEHHUS JaBaTh

KOJIMYCCTBCHHBIC OLCHKKM MW IIPOU3BOJAUTH

pacueTsl IO XHMHYECKUM ¢dopMysiaM |
YPaBHEHUSM,;

—  BIIaJIcHUE PaBHIIAMHU TEXHUKH
0€30MMacHOCTH pH UCIIOJIb30BaHNHT
XUMHNYCCKHUX BCIICCTB,

—  ¢hOpMHUPOBAHHOCTH COOCTBEHHOM
MO3UIIMU TI0 OTHOIICHUIO K XHMHYECKOM
uHbOpMalUY, TOJIy4aeMOH M3  Pa3HBIX
HMCTOYHUKOB.

(MOHHOM, KOBaJIEHTHOM, METAJUTMYECKOI), 3aBUCHMOCTH

CKOPOCTH  XUMHYECKOM  pEaKIUu U  TOJOKEHUS
XUMHYECKOT'0 PABHOBECHS OT Pa3IU4HbIX (DAaKTOPOB;

—  GbINONHAMb XUMUYECKUU IKCHEPUMEHm  TIO0
pacmo3HaBaHUIO  BaXKHEHIIMX  HEOPraHUMYECKUX U

OpPTaHMYECKUX BEIIECTB;

npPo60OUmMb CaMOCTOATEIbHBIN MOMCK XUMUYECKOM
uH(}OpPMAIIUU C UCTIOTH30BAHUEM PA3IMYHBIX HCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX ~ M3/IaHWKM, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTepHEeTa);

3HaHuA:

saxcHeluue Xumuyeckue nOHAmMUA: BEIeCTBO,
XAMHYECKHMN DJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIIbHBIE
aTOMHas M MOJIEKYJISIpHAas Macchl, HOH, aJIOTPOIHUS,
H30TOIIbl, XUMHUYCCKAsA CBA3b, SJICKTPOOTPHUIATCIBHOCTD,
BaJICHTHOCTb, CTEMEHb OKHUCJICHUS, MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00beM, BEIIeCTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPHI, DJIEKTPOJIUT U
HCAJICKTPOJINT, SJICKTPOJIUTHUYICCKAA Jucconuanuys,
OKHUCIIUTEIh W BOCCTAHOBUTEIb, TEIUIOBOH AddeKT
peakuuu, CKOPOCTh XUMHUYECKOW peakluH, KaTallus,
XUMHYECKOE  paBHOBECHE,  YIJIEPOAHBIA  CKElleT,
(GyHKIMOHATIBHAS TPYIINA, U30MEPHUs, TOMOJIOTHS;
OCHOGHbBIE 3AKOHb! XUMUU: COXPAHEHUS MAacCChl
BEIIIECTB, TOCTOSHCTBA COCTaBa, MIEPUOTUUECKUN 3aKOH;
OCHOGHbBle meopuu XUMUU: XUMUYECKOU CBA3H,

3JI€KTpOHHTI/I‘IeCKOI>'I Jucconuanuu, CTpOCHI/IH
OPTraHMYECKUX COCIMHEHU;
— eaicHellue  gewecmea U MaAmMepuaslbl:

OCHOBHBIC METAJUTBI U CIUIABBI;, CEpHAs, COJIsTHAs, a30THAs
n chyCHaH KHCJIOTHI, INCI04YM, aMMMHAK, MI/IHepaJ'H:HBIG
yInoOpeHusi, METaH, THJICH, alleTHJICH, OE€H30J1, 3TaHOI,
JKUPBI, MBUIA, TJIFOKO3a, caxaposa, Kpaxmall, KJIeTyaTka,
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OenKu, MCKYCCTBEHHBIE U CHHTETHUYECKHE BOJIOKHA,
KAay4yKH, IUIACTMACCHI;

PesyabTaTsl 00yyeHus
(IMYHOCTHBIE,
MeTanpeAMeTHbIe)

OcHoBHbIE MOKa3aTeIU OLEHKHU Pe3yJIbTaTOB

®opMbI M METOABI KOHTPOJISA U
OLICHKH Pe3yJIbTATOB 00y4eHUsl

JINYHOCTHBIC

9yBCTBO TOPAOCTH M YBAKEHUS K
UCTOPHH W JOCTH)KCHUSIM OTEYECTBEHHOMN
XUMHYECKOH HAyKH; XUMUYECKH TPaMOTHOE
MOBEJICHHE B TMPO(ECCHOHATBHON JIesATeNb-
HOCTH M B OBITY mpu oOpamieHuu c
XUMAYECKHMH BEIIECTBAMH, MaTepHalaMHd U

npoleccamy;
—  TOTOBHOCTh K MIPOJIOJKEHHIO
o0pa30BaHMs ¥ TOBBIIICHHS KBaTHU(PUKAIIUU B
n30paHHOMN npodeCCHOHATBHON

ACATCIIBHOCTH U O00OBEKTHBHOE OCO3HAHHUE
PO XUMHUYCCKUX KOMHCTCHHI/Iﬁ B 3TOM;

—  yYMEHHME WHCIOJb30BaTh JIOCTHIKEHUS
COBPEMEHHON XMMHUYECKOW HAyKW U XUMHYE-
CKUX  TEXHOJOTMH A  TOBBIIIEHUSA
COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO Pa3BUTHUS
B BbIOpPAHHOM npodeccuoHaIbHON
NesITeNIbHOCTH;

MeTanpeJIMeTHbIe:

BOCIIHTAHHNE YOSKIEHHOCTH B MO3UTUBHOW POJIU
XUMHUH B OJKU3HH  COBPEMEHHOTO o01ecTBa,
HEOOXOIMMOCTH XWMUYECKH TPAMOTHOTO OTHOMICHUS K
CBOEMY 3[I0POBBIO U OKpY’KaIOIEH Cpee;

pa3BHTHE  T[I03HABATEIbHBIX  HMHTEPECOB U
MHTEJUIEKTYaJbHBIX ~ crocoOHocTell B mporecce
CaMOCTOSITENIbHOTO IPUOOPETEHUSI XMMUUECKUX 3HAHUH C
MCIOJIb30BAaHUEM Pa3IMYHbIX HCTOYHUKOB MH(pOpMALINH,
B TOM YHCJI€ KOMIIBIOTEPHBIX;

OCBOEHHE 3HAHMH 0 XMMHUYECKOM COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOM  KapTUHBl MHpA, BaKHEHIINX
XUMHWYCCKUX MMOHATHAX, 3aKOHAX U TCOPUIX;

OBJIaJIecHHEe YMEHHUSAMM MPUMEHSIThH MMOJTyYEHHBIE
3HaHUS JUIA OOBSICHEHHsS PAa3HOOOPA3HBIX XUMHUYECKUX
SIBJICHUM W CBOMCTB BEIECTB, OLICHKH POJU XUMHUHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN U TIOJTYUEHUH HOBBIX
MaTepHuasos;

Tekywyuit KoHmpoJip:

HKCTIEPTHAs OLEHKA BBIMOIHEHUS
MPaKTUYECKUX padoT u
VHIUBUAYAIbHBIX 3aJaHUN 1O KaXI01
TEME.;

Ilpomescymounas ammecmayus:
9KCITIEPTHAs OIIEHKA 110 Pe3yJIbTaTaM
Qg QepeHIIMPOBaHHOTO 3a4eTa.
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—  HWCIIOJIb30BAaHHME  PA3IMYHBIX  BHJIOB
IM03HABATEIbHON JEATEIbHOCTH U OCHOBHBIX
WHTEJUICKTYAJIbHBIX OMNEpanuid (MOCTAHOBKH
3a1auu, GopMyJIMPOBaHUS THIIOTE3, AHAIN3A U
CHHTE3a, CpaBHEHUS, 0000111eHMS,
CUCTEMAaTHU3aIli{, BBIABICHHUS PUYHMHHO-
CIIEICTBEHHBIX CBS3CH, IIOMCKA aHaJoroB,
(hopMyIUpOBaHUS BBIBOJOB) I PEIICHUS
MTOCTaBJICHHOMN 3a/1a4u, MIPUMCHCHHE
OCHOBHBIX METOJOB IO3HAHUs (HAOIIOCHUS,
HAyYHOTO OSKCICPUMEHTAa) I HW3YYCHHS
pa3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB H
MPOIIECCOB, C  KOTOPHIMH  BO3HHKACT
HEOO0XOIMMOCTh CTaJIKUBATHCS B
npodeccuoHabHOU cdepe;

—  HCHOJIb30BaHHUE Pa3IUYHBIX
WCTOYHUKOB JUISI TOJTYYCHHS] XHMHUYCCKOM
nH(pOpMaIuu, yMEHHUE OIICHHUTh ee
JIOCTOBEPHOCTDh JIJISI JIOCTHIKCHHUS XOPOIIUX
pe3yapTaToB B IpodeccruoHabHON chepe;

OneHka WHIMBUAYAJIBHBIX 00pa30BaTEIbHBIX

YHUBEPCATBHON IKAJIOMN.

JOCTWIKCHHMM 110 pe3yiabTaTaM TEKYILEero KOHTPOJISA

MMPpOU3BOAUTCA B COOTBCTCTBHU C

IIpoueHT pe3y1bTATUBHOCTH

KauecTBeHHasl OlleHKA HHAMBUIYAJIbHBIX
00pa30BaTeJIbLHbIX T0CTHKEHUI

(NpaBHILHEIX OTBETOR) 0aJu1 (0TMeTKA) BepO0aIbHBII aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIHHO
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Ha »rame npomMexyToyHOH aTTecTaluyd 10 MeIWaHe KAadeCTBEHHBIX OICHOK HWHIMBUIYAJbHBIX O0O0pa30BaTEIbHBIX JOCTHKCHUN
IperoaaBaTesieM ONpeeseTCs] HHTeTrpalbHas OlIEHKA YPOBHS MOITOTOBKH MO YI€OHOUW TUCITUTUINHE.
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