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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHA ITPOI'PAMMBbI
YYEBHOU JUCIUIIVINHBI

1.1. Ob6sacTh npuMeHeHus1 padoueii MPOrpaMMbl

Pabouass mporpaMma y4yeOHON IUCHUIUIMHBI SIBJSIETCS YacThiO MPOTrpamMMbl
NOATOTOBKM CHEUATUCTOB cpenHero 3BeHa B coorBerctBun ¢ PI'OC CIIO mo
cneruanbHocTH 13.02.07 — DnekTpocHadxkeHMe.

1.2.MecTto y4yeOHOl JUCHMILUIMHBI B  NpOrpaMMe  NOATOTOBKH
CIEeNMAJINCTOB CPEJIHEro 3BeHa

Vuebnas pucummuimaa OVJl. 12 Xumus B CHEIUAILHOCTH OTHOCHUTCS K
O6mwmM  y4eOHBIM JHCIMIUIMHAM  0011e00pa3oBaTeIbHOTO IUKJIA.  Y4deOHas
JUCIUIUIMHA XUMUS B CTIEIIMAIBHOCTH U3Yy4aeTcsl Ha 0a30BOM YpOBHE.

1.3. Hean u 3apa4n y4eOHOU JUCUMILIMHBI — TPeOOBAHUA K pe3yJbTaTam
OCBOCHUSA YU4eOHOU IMCHUTIITUHBI

OcBoeHue cojiepxkaHug Y4eOHOM AUCIUIUIMHBI XUMHUS B CHEHUATBHOCTH
o0ecreynBaeT JOCTUKEHNE 00YJatOUUMUCS CIEAYIOIIUX Pe3yabTaTOB:

1. IMYHOCTHBIX:

o - YCTOMYMBBIM HMHTEPEC K HWCTOPHUM € JOCTWKEHUSM B 00JacTu
XUMHYECKON HayKH,

o YyBCTBO TOPAOCTHU 32 POCCUMCKHUE ECTECTBEHHBIE HAYKH;

o - TOTOBHOCTh K  MPOJOIKEHHUIO  OOpa30BaHUS,  IOBBIIICHUIO

KBaJM(pUKalMM B H30paHHON MpoQecCUOHANbHOMN AEITEIbHOCTH C UCIIOIb30BaHUEM
3HaHMM B 001aCTH XUMUYECKOW HAYyKHU;

o - OOBEKTHBHOE OCO3HAHME 3HAUYUMOCTH KOMIIETEHLMH B 00JacTu
XUMUYECKOU HayKH JUIs  4elloBeKa U OOIIEeCTBa, YMEHHME HCIOJIb30BaTh
TE€XHOJOTMYECKHUE JIOCTHXKEHHUS] B OOJIACTH XWMHH, JUJISl MOBBIIIEHUS COOCTBEHHOI'O
MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BEHIOpAHHON MPO(dhecCHOHATBbHOM e TENbHOCTH;

o - YMEHHME [POAHAIU3UPOBATH TEXHOICHHBIE IIOCIEACTBUS IS
OKpYXalollen cpenibl, ObBITOBOW U MPOU3BOACTBEHHOM EATEILHOCTH YEI0BEKA;
o - yYMEHHE YHOPABIATH CBOEHM IIO3HABATEIBHOM  JIESTEIBHOCTHIO,

NPOBOJUTH CAaMOOIICHKY YPOBHS COOCTBEHHOTO HWHTE/UICKTYaJIbHOTO pa3BUTHS;-
YMCHHE BBICTPaWBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHHUS B KOMaHJIE 10 PEIICHHIO
00IIMX 3aJ1a4 B 001aCTH XUMHUU;

2. MeTanpeaMeTHBIX:

L - OBJIAACHUC YMCHUSAMU U HABBIKAMHU PA3JIMYHBIX BUJ10B MO3HaBaTEILHOU
ACATCIIBHOCTH IJIA U3YUCHUS PA3HBIX CTOPOH OKPYKAKOIICIO MHUPA,
L4 - NIPUMCHCHHUC OCHOBHLIX MCTOAOB ITIO3HAHU (Ha6J'II-OIIeHI/I$I, Hay49HOT' O

AKCIIEPUMEHTA) JUIS M3YYEHHUS pPa3IUYHbIX CTOPOH XHMHUYECKUX OOBEKTOB U
IpOIIECCOB, C  KOTOPBIMA  BO3HUKAaeT  HEOOXOAUMOCTh  CTAJIKUBAaThCS B
npodeccruoHanbHOM cdepe;

J - YMEHHE ONpeleisITh IeNd W 3aJa4d JesTeNbHOCTH, BBIOMPATh
CpeacTBa s WX JOCTHXKEHUS Ha MPAKTUKE;
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. - YMEHHE WCIOJIb30BaTh pA3JIMYHBIE HWCTOUYHHUKU IS  TOJIYYCHHS
XUMUYECKOM  MHPOpMAIMU U OILIEHUBATh €€ JOCTOBEPHOCTH JUISl JTOCTHUXKECHUS
MOCTABJICHHBIX 1IeJIeH U 3aJ1ay;

3. npeAMeTHBbIX:

o - ¢(OPMUPOBAHHOCTb TMPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHOU
HAy4YHOW KapTUHE MUPA;

o NOHUMAaHUE POJM XUMUU B  (GOPMHUPOBAHUU  Kpyrozopa U
(GYHKITMOHATBHOU TPAMOTHOCTH

o YyeJI0BeKa ISl PELICHUS ITPAKTUYECKUX 3a/a4;

o BJIQJICHUE OCHOBOIOJAraIUMU XUMUUYECKUMH MOHSATUSIMU, TEOPUSIMH,

3aKOHAMHA W 3aKOHOMEPHOCTSIMH;  YBE€PECHHOE  IOJIb30BAHHE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

o BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOI'O MO3HAHUS, UCMHOJIb3YEMbIMU
B XWMHH: HaOJIIOJICHUEM, OMNHCAHUEM, HU3MEPEHHUEM, SKCIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBSICHATH PE3YyJbTAThl MPOBEJACHHBIX OMBITOB W JI€NaTh BBIBOJBL;
FOTOBHOCTh W CHOCOOHOCTh TMPHUMEHSATh METOAbl TIO3HAHUS TIPU PEIICHUU
MMPAKTUYECKUX 3a/aY;

o c(OpMHPOBAHHOCTh YMEHUSl JaBaTb KOJIMYECTBEHHbIE OICHKU U
MIPOU3BOIUTH PACUETHI 10 XUMUUECKUM (HOpMYyJaM U YPaBHEHUSM;

o BJaJICHUE TMpaBWJIaMHU TEXHUKM O€30MacHOCTH TMpPH HCIOJIb30BAaHUU
XUMHYECKUX BEILECTB;

o c(OpMHPOBAHHOCTh  COOCTBEHHOM TO3UIMU 1O OTHOIICHUIO K

XUMHUYECKON HH(POPMAIINH, TTOTyIaeMOU U3 Pa3HBIX UCTOYHUKOB.

1.4. KosudecTBO 4YacoB Ha oOCBOeHHe padodeil mporpaMmbl y4deOHOM
AUCHHUTTMHBI

MaKkcUManbHas yueOHasi Harpy3Kka oOydatomerocsi— 954acoB, B TOM YHCIIE:

o0si3aTenbHast ayAUTOpHas yueOHast Harpy3ka oOyuatomierocs - 95 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BUABI Y4e¢0OHOH padoThl

Bup yuedHoii padoThl O0bém B yacax

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 95

B TOM YHCJIC:

TEOPETUIECKOE 00yICHUE 79

MPAaKTUYECKHE PAOOTHI 16

T
Camocmosmenvhas paboma -

IIpomeskyTounas arrecrauus B gopme nud¢epeHIMPOBAHHOIO 3a4eTa

YCamocmosmenvnasn paboma 6 pamkax obpazo08amenbHol NPOSPAMMbL NAAHUPYEMCcsa 00pa308amenbHoll opeanuzayuel
6 coomeemcmeuu ¢ mpebosanusimu @IOC CIIO ¢ npedenax obvema yuebHOU OUCYUNTUHBL 8 KOIUYECMEe HACO8,
HE0OXO00UMOM Ol BLINOJHEHUS 3A0AHULL  CAMOCMOSMENbHOU — pabomvl  00YUaAIOWUXCS,  NPEOYCMOMPEHHBIX
MeMAMuYecKUM NAAHOM U COOEPIHCAHUEM YUEOHOU OUCYUNTIUHBL.
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2.2 TemaTH4YecKMi MJIAH U cO/iePrKAHUE YUeOHOM THCIMILINHBI

HaumenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Marepuasia, JJadopaTopHbie U
NPaKTHYeCKHE 3aHATHUS, CAMOCTOSITe/IbHAA padoTa
o0y4yarouuxcs

O0bem
4acoB

YpoBeHnb
OCBOCHUS

Koasl koMneTeHIuid,
¢opmupoBanuio
KOTOPbIX
CIoco0CTBYyeT
3JIEMEHT NMPOrPaMMBblI

2

BBenenune

Coaep:xxkaHue y4eOHOro MaTepuaJia

HaquLIe METOAbI ITIO3HAHUA BCIIICCTB U XUMHNYCCKHUX SIBJICHUM.
Ponsb sxcniepumenTa u Teopun B XuMuu. MozienupoBaHue
XUMHYCCKUX IMPOLCCCOB. 3HaueHNE XUMUH B PasBUTHU
BAKHEWILIMX OTPacieil IPOMBIIIEHHOCTH U CEIbCKOTO
X0341CTBA. XUMUS U OKpY)Karouas cpea.

Paznea 1.00mas u
HeoOpraHn4yeckasi XuMmsi

49

Tema 1.1.
OcHOBHBIC MOHATHA U
3aKOHBI XUMHH

Copaepxanue yueOHOro MmarepuaJia

1.1.1 OcHoBHbIE NOHATHS XUMHUH. BemecTBo. ATom.
Monekyna. Xumuueckuii anemeHnt. Amnorponus. [Ipocteie u
CIIOKHBIC BellecTBa. KauecTBEHHBIM M KOJIUMYECTBEHHBIM COCTAB
BEIECTB. XUMHYECKHUE 3HAKU U HOpMyIbl. OTHOCUTEIHHBIC
aTOMHasi ¥ MOJIeKyJsipHasi Macchl. KonnuecTBo BemiecTna

1.1.2 OcHoBHbI€e 3aK0HbI XUMHH. CTexuoMeTpus. 3aKOH
COXpPaHEHMs MacChl BEIECTB. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB MOJIEKYJISPHON CTPYKTYphl. 3aKOH ABOraapo u
CJIEZICTBUS UX Hero. PacueTHsble 3a1a4M Ha HAX0XKJIEHUE
OTHOCHUTEJILHON MOJIEKYJISIPHOM MACChI, OIPEIEIICHUE MAaCCOBOMN
JI0JIM XUMUYECKUX IEMEHTOB B CJI0)KHOM BEILIECTBE

CamocTosiTesibHasi padoTa 00y4al0ImmMxcst

Tema 1.2.

[Mepunoanyeckuii 3aK0H 1
NepUoOAHYECKAas CHCTEMA
XuMHUuYecKux iemMeHToB JI.W.

Coaep:xxkaHue y4eOHOro MaTepuaJia

1.2.1 llepuoauyeckmnii 3axon .. MenpaeneeBa. OTKpbITHE
J.. MenneneeBbim [lepnoaunueckoro 3akoHa. [lepuoanueckuit
3akoH B (popmynuposke .M. Menneneena.
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MenaesieeBa u CTpoeHH e
aroma.

[lepuoanueckas TabKIIa XUMHUYECKUX DJIEMEHTOB —
rpadudeckoe 0ToOpakeHne MePUOAMYECKOT0 3aKOHA.
CrtpykTypa nepruogu4eckoi Tabauibl: NEPHOIbI (Malible U
0oJbIMe), rpyNIbl (TJIaBHAS U TOOOYHAS).

1.2.2 Ctpoenue atoma u nepuoanyeckuii 3axkon /. 1.
MengeneeBa. AToM — ci0XkHas yactuma. SAapo (IpoToHbI U
HEHUTPOHBI) U 3JIEKTpOoHHAas o0osiouka. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB MAJIBIX NIEPHO/IOB.
OcobeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB OOJIBIINX MEPHOAOB (MIEPEXOTHBIX HIEMEHTOB).
[MousTHe 00 opOuTaISIX. S-, p- ¥ d-OpOuTanu. DIEKTPOHHBIE
KOH(Urypauyu aTOMOB XMMUYECKHX 3JIEMEHTOB.
CoBpemenHast pOpMyIHPOBKaA NEPUOAUUECKOTO 3aKOHA.
3HayeHHe NePUOTUIECKOr0 3aKOHA U EPUOTUUECKON CUCTEMbI
xuMHuueckux seMenToB .M. MenaeneeBa niig pa3BUTHS
HAyKH ¥ IOHUMAaHUSI XUMHUYECKOM KapTUHBI MUPA

CamocTtosiTesibHasi padoTa 00y4al0IMXCs

Temal.3 CTpoenue
BellecTBa.

Conep:xxkaHue y4eOHOIro MaTepuaJia

1.3.1 Tunbl XUMHYECKOH CBSI3H

Nonnast xumuueckas cBsizb. Katnonsl, nx oOpa3zoBaHue U3
aTOMOB B pe3yJbTaTe Mpolecca OKUCICHHU. AHUOHBI, UX
o0pa3oBaHHUE U3 aTOMOB B pe3yJbTaTe Mporiecca
BoccTaHOBJIeHUs. IOHHAs CBA3B, KaK CBS3h MEXY KATHOHAMU
Y aHMOHAMHU 32 CUET AJIEKTPOCTATUYECKOTO IPUTSHKEHHUS.
Kiaccudukarus mOHOB: 10 COCTaBY, 3HAKY 3apsia, HATHUUIO
ruapaTHOU 000104k, IOHHBIE KPUCTAUTMYECKHUE PEIIETKH.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKOM
PELIeTKU.

KoBasienTHast xumuueckas CBs3b. MexaHu3m oOpa3OBaHUs
KOBaJICHTHOH CBsi3H (OOMEHHBIH U JOHOPHO-
AKIETITOPHBIN ). DJIEKTPOOTPULIATEILHOCTL. KOBajieHTHBIE
MOJISIPHAS. U HENOJIsipHas CBA3U. KpaTHOCTh KOBaJIEHTHOU
CBA3U. MOJIEKYIISIpHBIE M @TOMHBIE KPUCTAJNINYECKUE PELIETKH.
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CpoiicTBa BCHIICCTB C MOJICKYJIIPHBIMU 1 ATOMHBIMHA
KPpUCTATNIMYCCKUMU PCIICTKAMU.

MeTtamnnyeckas cBsI3b. MeTamndeckas KpucCTallIn4€CcKasd
peuieTKa U METAJINIMYCCKasd XUMHUUYCCKas CBA3b. du3nueckue
CBOMCTBA METAJJIOB.

1.3.2 ArperatHble COCTOSIHUSI BEeIeCTB U BOJAOPOIHASA
¢BsI3b. TBepOE, )KUIKOE U Ta3000pa3HOE COCTOSIHHSI BEIICCTB.
[lepexon BewecTBa U3 OJJHOTO arperaTHOr0 COCTOSIHUS B
npyroe. BogopoiHas cBs3b.

Yuctele BemiecTBa U cMecu. IloHaTHE 0 CMECH BEIIECTB.
I'omorenusie u rereporendsie cMmecu. CocTaB cMecei:
00BbEeMHAs ¥ MaccoBasi 10U KOMIIOHCHTOB CMECH, MacCcOBast
JIOJIs1 TPUMECEil.

1.3.3 Iucnepcuslie cuctemsbl. [lonstue o qucnepcHoit
cucteme. [lucniepcHas ¢a3a u IUCIIEPCHOHHAS cpefa.
Knaccudukauus qucnepcHsix cucteM. [loHaTre o KOJUIOMAHBIX
CUCTEMaX.

JlabopaTopHble onbIThI [lonydeHne sMybCUu MOTOPHOTO
Maca.

CamocrosiTesibHasi padoTa 00y4al0ImMXxcst

Tema 1.4. Bona. PacTBopsbl.
DJIeKTPOJIUTHYeCKAS
AUCCOLMALMSA.

Coaep:xxkaHue y4eOHOro MaTepuaJia

1.4.1 Bona. PacTBopsl. PacTBopenne. Bona kax
pactBopuTENb. PacTBOpuMOCTh BelecTB. HachleHHbIe,
HCHACBIIIICHHBLIC, ICPCCHIIICHHBIC paACTBOPLI. 3aBUCUMOCTh
PacTBOPUMOCTH T'a30B, KUAKOCTEN U TBEPABIX BEIIECTB OT
pa3nuyHbIX (hakTopoB. MaccoBasi 10151 paCTBOPEHHOTO
BEIECTBA.

1.4.2 DyeKTpouTHYEeCKasi AUCCOMMALNA. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. DIEKTPOIUTUYECKAS JUCCOLIUALIMS.
MexaHu3MBbl AIEKTPOIIUTUIECKON JUCCOLUALUH JIJIS BEIIECTB C
Pa3IUYHBIMM TUIIAMU XUMUYECKOM CBsI3U. [ uapaTupoBaHHbIE U
HErnpaTUpOBaHHbIE HOHBI. CTENEHb ANEKTPOIUTHIECKON
nuccormainui. CuibHbIE U ciladbie 3JeKTposnThl. OCHOBHBIC
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IIOJIOKCHHA TCOPUU BHGKTpOHHTquCKOfI JUuCCouanuu.
KI/ICJIOTLI, OCHOBAHHA U COJIM KaK 3JICKTPOJIMTBI

IIpakTyeckue 3ansaTusa Nel
[IpurorosieHue pacTBopa 3alaHHON KOHLIEHTpaLuu

CamocrosiTesibHas padoTa 00y4aloumuxcs

Tema 1.5. Knaccupuxanus
HEOPraHN4YeCcKHX coeTMHeH Uit
H HX CBOIiCTBa

Conep:xxkaHue y4eOHOro MaTepuaJia

1.5.1 Kucaotsl u ux cBoiicTBa. KHUCI0ThI Kak 3J1€KTPOJIUTHI,
UX KJIacCU(UKALUA IO Pa3IUYHBIM IpU3HAKaM. XUMHUYECKHE
CBOMCTBA KHCJIOT B CBETE TEOPHUHU DJIEKTPOIUTUYECKON
nucconuanuu. OcoOEHHOCTH B3aUMOIEHCTBHUS
KOHLICHTPUPOBAHHOM CEpPHOM M a30THOM KUCJIOT C METAJIAMH.
OcHOBHBIE CTIOCOOBI NOTYYEHUS] KUCIIOTBI.

1.5.2 OcHoBanua U ux cBoiicTBa. OCHOBaHUS KaK
AIEKTPOJIUTHI, UX KIACCU(DHUKAIIKS 110 PA3TMYHBIM IPU3HAKAM.
XHUMUYECKUE CBOWCTBA OCHOBAHUI B CBETE TEOPUU
3JIEKTPOJIUTUYECKON Aucconuanuu. Pasnoxenne
HEPACTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CITOCOOBI
MOJTY4YECHHUS] OCHOBAHMIA.

1.5.3 Coau u ux coiicrBa. Conu Kak 31eKTpoiauTsl. Coau
CpEJIHUE, KUCIIbIE U OCHOBHBIE. XMMUYECKHU CBOWCTBA COJIEH B
CBETE TEOPHH DIECKTPOIUTHUECKOM nuccoruanuu. CriocoObl
noJty4eHust cosiel. ['maponus cosen

1.5.4.0xcnapl U ux coiictBa. CoseoOpasyrolue 1
HecoseoOpa3yrolye okcuibl. OCHOBHBIE, aM(OTEpHBIE U
KHCJIOTHBIE OKCH/IBI. 3aBHCUMOCTD XapaKkTepa OKCHAa OT
CTETIEHU OKUCIJIEHUS 00pa3yoLIero ero MeTauia. XUMHU4YeCKHue
cBoiicTBa OKCUAOB. [losrydyeHrne oKkCuaoB.

Jlabopamopnusie onvimot

HcnbiTanue pacTBOpOB KUCIOT UHAMKAaTOpamu. VcnbiTaHue
pPacTBOPOB LIEI0YEH HHIUKATOPAMU.

BzaumojelicTBre METaIJI0B ¢ KUCIOTaMH. B3anMoaeiicTeue
KHCJIOT C OKCHJaMH METaI0B. B3anmMopelicTBHE KHUCIIOT C
OCHOBaHUAMHU. B3aumMoaeicTBre KUCIIOT C COISIMH.
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BsauMoelicTBue 111e104en ¢ cosaMu. Pa3noxxenue
HEPAaCTBOPUMBIX OCHOBAHUM.
BsaumogelictBue coieil ¢ Metaiuiamu. BzanMoaeiicTBue coien

JIPYT € PYTOM.

IIpakTuyeckoe 3ansaTue Ne 2
Peakuuu nonnoro ooMeHa. ['naponus conei.

CamocrosiTesibHas padoTa 00y4aoumuxcst

Tema 1.6. XumMnueckue
peakiun

Conep:xxkaHue y4eOHOro MaTepuaJia

1.6.1 Kinaccupukanusi XuMu4ecKux peakuui. Peakimmu
COEJIMHEHUS, Pa3NIO’KEHUs, 3aMeIIeHUs, OOMEHa.
Karanutunaeckue peakiun. O6paTumMble 1 HEOOpaTHMBbIE
peakiuu. ' OMOreHHbIe U T€TEPOTeHHBIE PEAKIIUN.
DK30TepMUYECKUE U SHAOTEPMUUYECKHUE peaKinu. TermoBoi
3¢ deKT XuMHUeCKHUX peakiuil. TepMoXuMHuyecKkue ypaBHEeHHs

1.6.2 OxucauTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINH.
Crenens okucienusa. OKUCINTENb H BOCCTAHOBJICHHUE.
BoccranoBurens u okucienne. MeTos 3eKTpOHHOTO OanaHca
TSl COCTaBIICHHSI YPaBHEHUN OKUCITUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIM. DIIEKTPOIH3.

1.6.3. Cxopoctb xXuMmH4eckux peakuuii. [louarue o ckopoctu
XMMHUUYECKUX PEaKyi. 3aBUCUMOCTb CKOPOCTH XUMHIECKUX
peaxIyii OT pa3IMYHbIX (PaKTOPOB: MPUPOABI pearupyIOIIUX
BEILECTB, MX KOHIIEHTPAINHU, TEMIIEPATYpPbl, TOBEPXHOCTH
COIIPUKOCHOBEHUS M UCIIOIb30BAHUS KaTaJIHU3aTOPOB.
OopaTumocTh XUuMUYecKnX peakuuii. OOpaTumMeie U
HEOOpaTUMBbIE peakIi. XMMUYECKOE PaBHOBECHE U CITOCOObI
ero CMELICHHUS

IpakT4yeckoe 3ansitue Ne 3
HccnenoBanue BIUSHUS pa3IMuHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON pEeaKlnu.

CamocTosiTesibHasi padoTa 00y4al0ImMxcst

Tema 1.7. MeTasiibl "
HEeMeTaJJIbI

Coaep:xxanue y4eOHOro MaTepuaJia

1.7.1 Metanbl. OCOOEHHOCTH CTPOCHHUS aTOMOB U
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KpuctajioB. OU3NYECKHE CBOMCTBA METAJLIOB.
Krnaccugukamnus MeTamioB 1Mo pa3indHbIM MPU3HAKAM.
XHUMUYECKUE CBOMCTBA METAJIOB. DIEKTPOXUMUYECKUN PSiJT
HaIpsDKEHUH MeTauioB. MeTauioTepMust.

O6mue crioco6b! nomyyenus MetamioB. [lonsatue o
Metamutypruu. [lupomeramnyprus, THAPOMETAITYPrus U
snexkTpoMeTairyprusi. CrijiaBbl YepHbIE U LIBETHBIE.

1.7.2 Hemetamabl. OCOOEHHOCTH CTPOEHHS ATOMOB.
Hemeranisl — mpocTeie BemecTBa. 3aBUCUMOCTH CBOMCTB
raJIOT€HOB OT UX I0JI0keHus B [lepuoanueckoii cucreme.
OxuciuTenpHble 1 BOCCTAHOBUTENIbHbIE CBOMCTBA HEMETAIITIOB
B 3aBUCHMOCTH OT MX IIOJIOKEHUS B Py
JIEKTPOOTPHULIATEIBHOCTH

IIpakTuyeckoe 3ansaTue Ned
Pemienue skcnepuMeHTaNbHBIX 3a1a4.

CamocTtosiTesibHasi padoTa 00y4Yal0IMXCs

Pasnen 2 Oprannueckasi
XMMHUS

42

Tema 2.1.0cHOBHBIE
OPraHuYecKol XUMHHU H
Teopus CTPOCHUSA
OpPraHuYecKUX coequHeHu

Copaepxanue yueOHOIro MmarepuaJia

2.1.1 IIpeameT oprannyeckoit xumuu. [Ipuponusie,
UCKYCCTBEHHbIE U CUHTETUYECKNE OPraHUYECKUE BELECTBA.
CpaBHCHI/Ie OpTraHN4YCCKUX BCHICCTB C HCOPTAaHNYCCKUMMU.
BanenTHOCTh. XMMUYECKOE CTPOCHHUE KaK MOPSAI0K
COCAUHCHUA aTOMOB B MOJICKYJIBI 11O BAJICHTHOCTHU

2.1.2 Teopusi cTpOeHUsI OPTAaHUYECKUX coequHeHUIT A. M.
BytaepoBa. OCHOBHBIE MTOJIOKEHHUS TEOPHUH XMMUYECKOTO
ctpoenus. 3omepus u nzoMepsl. Xumuueckue GopmyIibl U
MOJIEJIN MOJIEKYJI B OPTaHUYECKON XUMUU

2.1.3 Knaccudukanus peakuuii B OpraHu4ecKoil XuMHH.
Peakuuu npucoeauHenust (ruipupoBaHus, raJOreHUpOBaHMUs,
T'HJIpOrajJOreHUpOBaHus, THIpaTaun). Peakunu oTienienus

(merunpupoBaHus, 1ETUAPOraIOreHUPOBaHUSI, JETHIPATALIUN ).

Peakmuu 3amenienus. Peakiyu HN30MCpH3alnn
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2.1.4 Knaccuguranus OpraHu4ecKuX BellecTs.
Knaccudukanus BEmecTB 1Mo CTPOSHHIO YIIIEPOTHOTO CKEIeTa
Y HAJIMYUIO QYHKLIMOHAIBHBIX Ipymil. ['OMOIOTH ¥ rOMOJIOTHSl.
Hauvana nomenknatypsl IUPAC

CamocTosiTe/ibHas padoTa 00y4yalouuxcst

Tema 2.2 YriieBo10poabl M UX
NPHPOAHBbIE HCTOYHUKHI

Conep:xxkaHue y4eOHOro MaTepuaJia

2.2.1 AukaHbl. AJIKaHbI: TOMOJIOTHYECKUH P/, U30OMEPUS U
HOMEHKJIaTypa aJKaHOB. XMMHUUYECKHUE CBOMCTBA AJIKAHOB
(MeTaHa, TaHa): TOPEHUE, 3aMEIIICHHE, PA3IOKCHHE,
neruapupoBanue. [lpuMeHeHne aikaHOB HA OCHOBE CBOMCTB.

2.2.2 AnkeHbl. DTUJICH, €T0 TOJIy4eHHE (IEeTUAPUPOBAHUEM
3TaHa, JenoJuMepu3aluen monusTuieHa). ['omonornueckuit
psiI, ©30MEpHsi, HOMEHKJIATypa ajJKeHOB. XUMUYECKHE
CBOMCTBA STUJICHA: TOPEHHE, KAYECTBEHHBIE PEAKIIHH
(o6ecuBeurBanre OPOMHOM BOJIBI M paCTBOpA MEPMaHTaHaTa
Kanusl), TUApaTalys, nonuMmepusanus. [lpumenenue stuneHa
Ha OCHOBE CBOMCTB.

2.2.3. luennl u kayuykHu. [loHsaTHE O TUEHAX Kak
yIIeBOAOpOAaxX ¢ ABYMs ABOMHBIMU CBI3SIMU. CONpsKEHHbIE
nueHbl. XUMUYeCKHe CBOMCTBA OyTanuena-1,3 u nu3onpeHa:
oOecrBeunBaHUE OPOMHOM BOJIBI M IOTUMEPH3AITHS B KAyIyKH.
HarypanbHble 1 CHHTETHYECKHUE KayuyyKH. Pe3uHa.

2.2.3. AakuHbl. AuetimiieH. XUMHUYECKHE CBOMCTBA alleTUJICHA:
ropenue, odecrBeurBanne OpOMHON BOJIbI, IPUCOEAMHEHUE
XJIOPOBOJIOPOJIa U THapaTaius. [[puMeHeHune aneTuieHa Ha
OCHOBE CBOMCTB. MeKKi1accoBasi H30MEpHsl C aIKaJUCHAMHU.

2.2.4 Apensl. ben3on. XuMuueckue cBoiicTBa OeH301a:
TOpeHUe, peakIMy 3aMelleHus (raloreHupoBaHue,
HuTpoBaHue). [Ipumenenne 6eH3051a HA OCHOBE CBOMCTB.

2.2.5 llpupoaHbie MCTOYHMKH yraeBoaopoaosB. [Ipupoanblit
ra3: cocTaB, IPUMEHEHHUE B KaYECTBE TOIUINBA.

Hedtb. CocraB u nepepadbotka HeTu. [leperonka HedTu.
HedrenponykTsl.
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JlabopaTopHbie ONbITHI.
O3HaKOMJIEHHE C KOJUICKIMEH 00pa3iioB HEPTH 1 IPOTYKTOB €&
nepepaboTKH.

IMpakTnyeckoe 3ansiTue Ne 5
[losryyenue metaHa u 3TriieHa. M3yueHne nux CBOMCTB.

CamocTosiTe/ibHas padoTa 00y4yalouuxcst

Tema 2.3.
Kucaoponcoaep:xkammue
OpraHnyeckKme coeIMHEeHUsI

Conep:xaHue y4e0HOro MaTepuaJjia

2.3.1 Cnuptsl. [Tonydyenue 3TaHoIa OpOKEHUEM TIIFOKO3BI
rujpaTanueit aTuieHa. [ napokcuibHas rpyrma Kak
¢dbynkuronanpHas. [ToHsATHE O MpeaeIbHBIX 0JTHOATOMHBIX
crupTax. XMMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICVICTBUE C
HaTpueM, 00pa30BaHHUE MPOCTHIX M CIIOKHBIX A3(PUPOB,
OKHCJIEHHUE B alplieTul. [[puMeHeHre 3TaHoa Ha OCHOBE
CBOMCTB. AJIKOTOJIN3M, €0 TTOCJIEACTBUS U MPEAYIIPEKICHHE.
I'munepuH Kak npencTaBUTENb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiivsi HA MHOTOATOMHBIE CITUPTBHI.
[IpumeneHne rimnepuHa.

®enon. Puznyeckue 1 XUMUIECKHE CBOWCTBA (eHoa.
B3aumHoOe BiIMsSHUE aTOMOB B MOJICKYJIe )eHOIa!
B3aMMOJICHCTBUE C THIPOKCHUIOM HATPUsI U A30THOM KUCIOTOU

2.3.2 Aasaeruasbl. [Tousarue 00 anpaernmgax. AjbIeruaHas
rpymnmna Kak GyHKIroHaabHas. GopManbaeru U ero CBOMCTRA:
OKHUCJIEHUE B COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJICHUE B
cooTBeTCTBYIOIMI cupT. [loydenue anprerumion
OKHUCJIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. [IpuMenenmne
(dhopmanperuaa Ha OCHOBE €r0 CBOWCTB

2.3.3 Kap6oHoBble KucJI0ThL. [IoHATHE 0 KapOOHOBBIX
kucnorax. KapOokcuinbHas rpymma kKak (yHKIIMOHATbHAS.
['oMonoruueckuit psii mpeaeabHBIX OTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lonyyeHne kapOOHOBBIX KUCIIOT
OKHCJICHHEM albJIeTH10B. XUMHUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTHI: 00IIME CBOMCTBA C MUHEPAILHBIMU KUCIIOTAMHU H
peakuus ytepudukanyu. [IpuMeHeHne yKCyCHOM KHCIOTHI Ha
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OCHOBE CBOMCTB. BhICIINe )KMUpHBIE KMCIIOTHI HA IPUMEPE
NTaJIbMATUHOBOM M CTEAPUHOBON KHCJIOTBI

2.3.4 Caoxubie 3¢upsbl 4 kupbl. [lonydeHne ca0xKHbIX
3¢upoB peakiuen srepudukayu. CioxHble 3pUpHI B
NpUpoJe, X 3HadeHne. [IpuMeHeHme CIoKHBIX 3()UpoB Ha
OCHOBE CBOMCTB.

XKupsl kak cinoxubie 23¢upsl. Kinaccuduxanms ;xupos.
XUMHUECKUE CBONCTBA KHUPOB: THIPOIN3 U THIPUPOBAHUE
KHUIKAX KUPOB. [IprMeHeHre )KUPOB HA OCHOBE CBOMCTB.
Mpeuia

2.3.5 YraeBoasbl. YTIeBOIbI, UX KIacCU(pUKAIIHS:
MOHOcaxapu/bl (TIIF0K03a, PpyKTO3a), IHcaxapusl (caxaposa)
U TIoJMcaxapuabl (Kpaxmall U LeJI0103a).

['mroxo3a — BemecTBo ¢ IBOMCTBEHHOM (PyHKITMEH —
aJpJAETUAOCIUPT. XMMHUYECKHE CBOMCTBA IIIFOKO3bl: OKUCIIEHUE
B IUIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUE B COPOUT,
cnupToBoe Opoxenue. [IpuMeHeHne TII0KO3bl Ha OCHOBE
CBOWCTB.

3HavyeHHEe YIJIEBOJOB B )KUBOM MIPUPOE U )KU3HU YEJIOBEKa.
[lonsTre o0 peakuusax MOJIUKOHIEHCAIIUU U THAPOIIN3a Ha
MpUMeEpe B3aMMOTIPEBPAIICHUH: TIIFOK03a —> TOJUCAXaPH]T

JlaGopaTopHble ONBITHI
JlokazaTenbCcTBa HEMpeIeIbHOr0 XapaKkTepa KUAKOTO Kupa

IIpakTH4eckoe 3ansaTHE Ne 6
3y4yeHue CBOWCTB KHCIOPOICOACPIKAIINX COSTUHEHHUH.

IIpakTnyeckoe 3ansiTue Ne7
B3aumoieficTBIE TIIIOKO3BI M caxapo3bl ¢ THAPOKCHIOM
meu(ll). KauectBeHHas peakiyst Ha Kpaxmal.

CamocrosiTesibHasi padoTa 00y4al0IMXCs

Tema 2.4. AzoTconepxamme
OpraHnyecKmne coeNHEHUsI.
IHonumepsl.

Coaep:xxkaHue y4eOHOro MaTepuaJia

2.4.1 Amunsbl. [Tonstue 06 amuHax. AnupaTHuecKue aMUHBL,
UX K1accU(UKaIs 1 HOMEHKIIATypa. AHWINH, KaK
opranuyeckoe ocHoBanue. [lomyyeHne aHwInHA U3
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HI/ITpO6eH3OJ'Ia. HpI/IMeHeHI/Ie aHWJIMHA Ha OCHOBE CBOMCTB.

2.4.2. AMHHOKHMCJIOTbI. AMUHOKHUCIIOTHI KaK aM(pOTepHbIC 1 2
T YHKITMOHAIBHBIE OPTAaHUYECKHUE COSMHEHUS. XUMHUUECKUE
CBOWCTBA AMUHOKHCJIOT: B3aUMOACHCTBHE CO LIEI0OYaMH,
KHUCJIOTaMH U IPYT C IPYroM (peaKiys MOJTUKOHICHCAIINH ).
[lentuanas cBsA3b U nonunenTH bl [[puMeHeHrne aMMHOKHUCIIOT
Ha OCHOBE CBOWCTB.

2.4.3.beaxu. [lepsuunas, BTOpUUHasi, TPETUUHAS CTPYKTYPbI 2 2
6enKoB. XUMHUECKUE CBOMCTBA OETKOB: TOPEHHE,
JeHATypalus, THAPOIN3, IIBETHBIE peakuuu. buonornyeckue
¢yHKIMHU OeIKOB

2.4.3 IHoanmepsl. benku 1 nonucaxapupl KaKk OMONOIUMEDBI. 2 2
[Tnactmaccel. [TonyyeHue noauMepoB peakiueit
MOJIMMEPU3ALMH U MTOJIMKOHEHCAIIMH. TepMOIIACTUYHBIE U
TepMOpeaKkTUBHBIE M1acTMacchl. [IpencraBurenu miactmacce.
Bonoxkna, ux knaccudukanus. [TomydeHre BOJIOKOH.
OTtnenpHBIC TPEICTABUTEIN XUMHUUYECKHX BOJIOKOH

IIpakTuyeckoe 3anaTue Ne§ 2 2
HccnenoBanue CBONCTB OEIKOB U NMOJMMEPOB.

CamocrosiTe/ibHast padoTa 00y4aroUuXCst

TemaTnka HHIUBUAYAJIbHBIX POEKTOB (€CJIM MPeIyCMOTPEHO)

CamocrosiTesibHAast padoTa 00y4yalomMXCsl HAJl HHAMBUAYAJIbHBIMH NIPOEKTaAMH (ecliu

IIPElyCMOTPEHBI)
IIpome:kyTouHas arrecranus B popme nuddepeHunpoBaHHOIO 3a4eTa 2
Bcero 95

Jl1g XapaKTepUCTHKHU YPOBHS OCBOEHHS y4eOHOI0 MaTepHualla UCIOIb3YIOTCS CIEAYyoIure 0003HaUEeHUS:

1. — o3HakomuTENBHBIHN (Y3HABAHUE PaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoOnyKTUBHBIH (BBIIOJHEHHUE JEATEIBHOCTH 110 00pa3ily, HHCTPYKIIMH WU MO PYKOBOJCTBOM);

3. — IPOAYKTUBHBIN (IMJIAHUPOBAHUE U CAMOCTOSITEIbHOE BBIIOJIHEHHE JIEATEIbHOCTH, pElIeHUE MPOOJIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIM3ALIMU YYEBHOM JUCIUATLIUHBI

3.1. MarepuaJibHO-TeXHUYECKOe o0ecneyeHmne

JUis peanu3ani MporpamMmbl  y4eOHOM JIUCUMIUIMHBI — JTOJKHBI  OBITH
IPETYCMOTPEHBI CIEAYIOUIME CIIEUATbHbIE TOMELICHUS:

yueOHas ayAUTOpUsl U JIadopaTopusi XMMHUU OCHAIIEHHasi 000pyJOBaHUEM:

- YYEHUYECKHE MAPThI CO CKaMEHKaMH, CTOJIbI, CTOJI JEMOHCTPALlMOHHBIN,
CTyJdbsl, IIKa(bl, BBITSDKHOM IIKad, JJAOCKa MapKepHas, Moiika, mKkadg
METaJUTMYECKHMN.

- TEXHUYECKHE CPE/CTBAa OOYUYEHMs: KOMIBIOTEP, MYJIbTUMEIUA IPOEKTOpP,
TEJIEBU30P, BUACOMArHUTO(OH.

- y4eOHO-HAIJISIIHbIE MOCOOUS: CTEHJIbl 10 XUMUH, KOJJIEKIIMH, IUIaKaThl,
CXEMBbI, HaTypaJlbHble OOBEKTHI, MOJEIH, MPUOOpPbI U HAOOPHI JJIs MOCTAHOBKH
JEMOHCTPALIMOHHOTO W YYEHUYECKOr'0 HKCIEPUMEHTa; MHOTO(QYHKIIMOHATHHBIN
KOMIUIEKC IMpEenojaBaTes; MneyaTHble U SKPaHHO-3BYKOBBIE CPEJCTBA OOy4YEHUS;
NEPEeYHU OCHOBHOM U JONMOJIHUTEIBHOM Y4eOHOM JUTEpaTypbl, HHTEPHET-
pECypcoB,  BCIIOMOTaTelbHOE OOOpPYIOBaHHE W HMHCTPYKIMH;, OUOIMOTEUHBIN
donz.

- nabopatopHoe 000opyioBaHUE: jJabopaTopHas MOCy/1a, PEaKTUBEI.

- MHCTPYKTMBHO-HOPMATHMBHAs  JIOKYMEHTALMs: roCyJ1apCTBEHHbBIE
TpeOOBaHUS K COAEPKAHWIO MW YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB 10
CIIELIMAJIbHOCTH; WHCTPYKIIMM TNO OXpaHe TpyAa, HOPOTUBOIIOKAPHOU

0e30MacHOCTH; TMEePEeUYeHb MaTEPUATbHO-TEXHUYECKOTO U y4eOHO-METOIUYECKOTO
OCHAILIEHUS KaOWHeTa.

MOMEIICHHE JJIsI CaMOCTOATEIHLHONM paboThl KaOWHET WH(GOPMAIIMOHHBIX
TEXHOJIOTHiA, OCHAIIIEHHOE 000pY/I0BaHUEM:

CHelMaTu3upoBaHHas y4yeOHas MeOenb:  y4YyeHHYEeCKHe MapThl  CO
CKaMeHKaMu, KOMIIBIOTEPHBIE CTOJIBI, CTYIIbS.

TexHu4eckue  cpeacrsa  oOydenus:-  KommeroreprilIKIntelCoreDuo,
OEWindowsXP, MyabsruMenuiiabiii npoektop,  IIpuntep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-mak,
Kaspersky security mns  Ousneca 2016, NaKeT TMPUKIAJHBIX MPOrpamMM:
TEKCTOBBIX, TAOJUYHBIX, IPAPUUECKUX U MPE3CHTALUMOHHBIX, MOAKIIOYEHUE K CETH
¢unuana, moakioueHue K cetu MHTepHeT.

3.2. UuopmanmonHoe odecnevyeHne pean3ainuu NporpaMmmbl

Jlns  peanm3anuu mporpaMMbl  OuOIMOTEUHBIN (OHA 00pa3oBaTEIHLHOM
OpraHu3allid YKOMIUIEKTOBAH MeYaTHbIMU W (WJIM) DJIEKTPOHHBIMHU H3JaHUSIMU,
PEKOMEHIOBaHHBIMHU JIJIsl UCIIOJIb30BAaHUS B 00pa30BaTeIbHOM ITPOLIECCE.

3.2.1. lleuyaTHble U3TaAHUS

l.Tabpuensa  O.C. Xumus i 1npodeccuii ©  CHEIHAIBHOCTEH
texuudeckoro nmpodust: Yueonuk/ O.C. IN'abpuensu, U.I'. Octpoymos. -8-¢ u3.,
crep. — M.: M3narensckuit neHtp «Axkanemus», 2017
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3.2.2. D1eKTPOHHBbIC U3JAHUA (IJIEKTPOHHBIE pecypchl)

1.www.fcior.edu.ru (DenepanbHBIT HEHTP nH(OPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).

2.wwww.dic.academic.ru (Axanemuk.CioBapy U SHIUKIONEINH)

3. www.booksgid.com (Book Gid. DiektponHast 6uOIHOTEKA).

4. www.globalteka.ru (I'moGanreka. [oOanpHas OHONIMOTEKA HAYYHBIX

pecypcoB).

5. www.window.edu.ru (EauHoe oOKkHO mgocTyma K 00pa3oBaTelbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yueOHas tuteparypa).

7. www.school.edu.ru (Poccuiickuii o0pa3oBaTeIbHBIN

nopTall. JIocTymHOCTh, KauecTBO, 3OPEKTUBHOCTS ).
8.www. ru/book (DnekTpoHHas OMOIMOTEUHAS] CUCTEMA).
9.www. school-collection. edu. ru (Emumnas xosmreknus 1u(POBBIX
00pa3oBaTeIbHBIX PECYPCOB).
10.www. pvg. mk. ru (onummnuana «I[lokopu BopoObeBEI TOpEI»).
11.www. hemi. wallst. ru (OOpa3zoBaTenbHbBII CalT sl IIKOJIHHUKOB
«Xumusy).  12.www. chem. msu. su (DnekrpoHHass OUOJIUOTEKA MO XHMUH).
13.www.enauki.ru (uHTepHET-U3NaHKUE I yuuTenell «ECTeCTBEHHBIE HAyKW»).
14.www. Iseptember. ru (Mmeroguueckas razera «llepBoe ceHTAOPs»).
15.www. hvsh. ru (kypHas1 «XUMUS B IIKOJIE»).
16.www.hij.ru ((KypHaI «XUMHUS U KU3HBY).

3.2.3. JlonoJiHUTEJIbHbI€ HMCTOYHHKH

1. Tynukun E.W. B 2-x 4. Yacts 2. Oprannyeckas xumusi: Y 4YeOHUK ISl
CHO. — M.: Opaiit, 2017  https://biblio-online.ru/viewer/EE60BESB-E7C3-
40EA-8A27-D8473F74BED3

2. Huxkutuna H.I'., I'pe6enpkoBa B.M. OQ0uiasi u Heopranmyeckasi XMMusl.
B 2-x 4. Hacts 1. TeopeTnyeckue 0CHOBbI: Y4eOHUK U npakTukym s CIIO.
— M.: KOpaiir, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030

3. Xumust a5ieMeHToB: Y4ueOnuk u npaktukyM st CI1O. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
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http://www.globalteka/
http://www.window/
http://www.st/
http://www.school/
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio/

4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCIUITIVINHBI

OneHka KadecTBa OCBOEHHUS y4E€OHOW IUCUMIUIMHBI BKJIKOYAET TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHYIO aTTECTALIHIO.

Texkymuii KOHTPOJIb YCHEBAEMOCTH OCBOCHUSI Y4YEOHOW JAUCHUILIAHBI
OCYILECTBIIIETCA MPEIoAaBareieM B IPOLECCE IPOBENCHUSA MPAKTUYECKUX
3aHATHI, TECTUPOBAHMS, & TAK)KE BBHIMOIHEHUSI 00YyYaIOIIUMUCS UHIUBUAYATbHBIX

3alaHUid B COOTBETCTBUU C (POHJIOM
JUCLUIUIMHE.

OLICHOYHBIX CPEACTB IO Yy4uyeOHOM

PesyabTaTnl ocBOCHUSA
Y4eOHOH THCUMIINHBI

DopMBI 1 METObI KOHTPOJISA M OLIEHKH
pe3yJbTaToB 00yYeHus

JINYHOCTHBIN pe3yabTar:

- YCTOWYMBBIA HHTEpEC K HCTOPUM U
JOCTH)KEHUSIM B 00J1aCTH XUMHUECKOM HayKH,
YyBCTBO I'OPJOCTHU 32 POCCUICKHE €CTECTBCHHBIE
HayKH;

- TOTOBHOCTh K MPOJOJDKCHHIO 00pa3oBaHMs,
MOBBIIEHUIO KBaIM(UKaUMM B  U30paHHOU
po¢heCCHOHAIBHON NEeSATEITbHOCTH c
HCIIOJIb30BaHUEM 3HAaHUU B obsactu
XUMHUYECKON HayKH;

- O0OBEKTMBHOE  OCO3HAaHHE  3HAYMMOCTHU
KOMITIETEHIIMI B 00JIACTH XUMUYECKOW HAayKu
JUIs  4YeloBeKa M oOmecTtBa,  yMEHHE
HCIIOJIBb30BAaTh TEXHOJOTUYECKHUE JOCTHKECHHUS B
00J1acTH XUMUH, JUIsl TIOBBILIEHHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO DPAa3BUTHA B BBIOpaHHOU
po¢eCCHOHAIBHON AEATENbHOCTH;

- yYMEHHE [POAHAIM3UPOBATh TEXHOTCHHBIC
NOCIEACTBUS U1 OKpYXKAaIoIIEW  Cpensl,
OBITOBOM W TMPOW3BOJICTBEHHOU IESITEIBHOCTH
YEJI0BEKa;

- YMEHHE YIpaBIsATh CBOEH ITO3HABATEIIBHON
JEeATEIIbHOCTBIO, IIPOBOJUTH CaMOOLICHKY
YPOBHS  COOCTBEHHOI'O  MHTEJUIEKTYaJIbHOIO
pa3BUTHS;

- yYMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC
B3aUMOOTHOILIEHUS B KOMAaHJE [0 pPELICHUIO
00IMX 3a71a4 B 00J1aCTH XUMHUU;

HaOII0IEHNE;

OLIEHKA TEMAaTHYECKUX pedepaToB

oleHKa 3P PEKTUBHOCTH U KaYECTBA BBIMOJTHCHHUS
y4eOHBIX 3a/1a4;

TECTUPOBAHUE;

OLIEHKA BBITTOJHEHUSI CAMOCTOSATEIIbHOW PabOTHI;
OIIEHKA MPAaKTHYECKHX paboT;

3al|Ta TBOPUECKUX U TMPOCKTHBIX padoT;

MeTanpeaMeTHbIH pe3yJbTar:

- OBJIAICHUC YMCHUAMMU U HABBIKAMU PA3JIMIHBIX
BUJOB TIO3HABATEIHHOW JEATEIBHOCTH ISt
M3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPAa;
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaburoIeHMSI, HAYYHOTO SKCIIEPUMEHTA) ISt
W3YYEeHUS Pa3IUYHBIX CTOPOH XUMHUECKHUX
00BEKTOB H MPOIECCOB, C KOTOPHIMU BO3HUKAET
HE0OXOJIMMOCTh CTAJIKUBATHCS B

HaOIIOIEHNE;

OIICHKAa TEMaTHYECKUX pedepaTon

orieHKa Y PEKTHBHOCTH U KAQU4€CTBA BBITIOJTHEHUS
y4eOHBIX 3a/1a4;

TECTUPOBaHUE,

OIICHKA BBITIOJIHEHUS] CAMOCTOSTEIILHOU PabOTHI;
OLICHKA TPAKTUYECKUX padoT;

YCTHBIHA OIIPOC;

3ayer.
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Pe3yabTaThl 0CBOEHUS
y4eOHOM THCUMILINHBI

®opMbl U MeTOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHH s

npodeccruoHansHOU cdepe;

- YMCHHUC OMnpCaAcCIsATh 1A(SA 051 n 3aJa4yu
ACATCIIbHOCTH, BBI6I/IpaTB cpeacTtBa A  HUX
JOCTHIKCHUS Ha ITPAKTUKE,

- YMCHHUC HCIIOJIB30BAaTh Ppa3siINnYHbIC
HCTOYHHKH JJIA IMOJIYYCHUA XHUMHYSCKOM

nH(poOpMallMl U OLEHUBATh €€ JIOCTOBEPHOCTH
JUIsL JOCTUIKEHUS [TOCTaBJICHHBIX LIE€JIEH U 3a1a4;

IIpenmeTHbIi pe3yJbTar:

- c(OPMHUPOBAHHOCTH MPEICTABICHUI O MECTe
XUMUU B COBPEMEHHON HAyYHOU KapTHUHE MUPAa;
MOHMMAHHUE POJH XUMHUH B (HOPMHPOBAHHH
Kpyro3zopa ¥ (YHKIHOHAIBHOW TI'PaMOTHOCTU
YeJIOBEKa ISl PEIICHUS MPAKTUYECKUX 3a1aY;

- BJIaJICHHUE OCHOBOMOJIararoluMu
XAMUYECKUMU MMOHSATHUSIMH, TEOPHUSAMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJB30BAaHUE XHUMHUYECKOM TEPMUHOJOTHUEN H
CHMBOJIHMKOM;

- BJIQJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO

MMO3HAHUS, UCTONIE3YEMBbIMU B XUMHH:
HaOJIOJICHUEM,  ONMHCAaHUEM,  H3MEpPEHHUEM,
3KCHEPUMEHTOM; yMEHUE o0pabatbIBaTh,

00BACHITH PE3YIbTAThI ITPOBEACHHLIX OIBITOB U
JenaTth BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH
NPUMEHATE MCTOABI IMO3HAHHWA IIpU PEIICHUUN
MPAKTUYECKHX 3a]1aY;

- c(hopMUPOBAHHOCTH
KOJIMYECTBEHHBIC
pacueTtsl 110
YPaBHEHUSM;

- BJIaJICHHE TPAaBWJIAMH TEXHUKHA 0€30MacHOCTH
IIpH UCIIOJIb30BAHUU XUMUUYCCKUX BCHICCTB,

- chopMUPOBaHHOCTH COOCTBEHHOM MO3UITUU 10
OTHOLICHUI0O K XUMHYECKOW HH(OpMaImH,
MOJTy4aeMO# U3 pa3HbIX HCTOYHHUKOB.

yMEHHMs ~ J1aBaTh
OLIECHKM M  IPOU3BOJUTH
XUMHUECKUM  (opmynam

OLIEHKA TEMaTHYECKUX pedepaToB

oreHKa Y PEKTHBHOCTH U KAaU4eCTBA BHITIOJTHEHUS
yueOHBIX 3a/1a4;

TECTUPOBAHUE;

OLIEHKA BBIIIOJHEHUSI CAMOCTOSATEIIbHONW PabOTHI;
OLIEHKa NPAaKTUYECKUX pabdoT;

YCTHBIN OIIPOC;

pelieHue 3aaay;

3alUTa TBOPUECKUX U IMPOEKTHBIX padoT;
nuddepeHIIMPOBaHHbBIN 3a4eT.
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