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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW ITIPOT'PAMMBI
YYEBHOHU JUCIUIIJIMHBI OY A.08XUMMU A

1.1 MecTo 1M CHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Juctmmumaa OVY/[.08 Xwumusi BXOAUT B 00LIe00pa3oBaTeNbHBIA y4eOHBIA LIUKI
[MIIKPC kak oOmas yuyeOHas aucuMIuiMHA (TI0 BBIOOPY W3 00s3aTEIbHBIX MPEIMETHBIX
obmacreit).

PaGouas nporpamma yueOHON NUCHUIUIMHBI SBIISETCS YaCThIO MPOTrPaMMbl MOATOTOBKHU
KBaJM(PHUIMPOBAHHBIX pabouux W ciayxkamux B cooTBercTBUU ¢ PI'OC mo mpodeccuu
13.01.10 DnexTpoMOHTEp TIO PEMOHTY H OOCITY)KHBAHHIO JJIEKTPOOOOpYAOBaHHS (IO
OTpaciisiM).

1.2 lleab u miIaHUPyeMble pe3yJIbTATHI 0CBOEHUSI JUCHUILIMHBI:

Conepxkanne yueOHOW mucrumummasl  OVY]J[.08 Xumus oOycimoBiaeHo — oOriei
HAIIEJICHHOCTHhIO 00pa30BaTeNLHOTO Ipoliecca Ha GOPMUPOBAHUE Y CTYACHTOB KOMIIETECHIIUH,
HeoOXoauMbIX i KadecTtBeHHOro ocsoeHuss OIl CIIO ma 0ase OCHOBHOrO 0OIIEro
o0pa3oBaHUs C MOJYYCHHEM CpeIHEero odmiero oopasoBanus. B mpoliecce u3yuyeHus: XUMHU Y
00y4aromuxcsl pa3BUBAIOTCA MMO3HABATEIbHBIE HMHTEPECHl U MHTEJUIEKTYalbHbIE CIIOCOOHOCTH,
NOTPEOHOCTH B CAMOCTOSITETLHOM NPUOOpPETEHHs] 3HAHWW IO XUMHUH B COOTBETCTBUU C
BO3HUKAIOIIMMU KU3HEHHBIMH TpOOJieMaMH, BOCHUTHIBACTCA OEpexHOE OTHOIICHUS K
npHUpoJie, TOHUMAaHKE 3JOPOBOTO 00pasa KU3HU, HEOOXOUMOCTH MIPEAYIPEKICHUS SIBICHUH,
HAHOCAIIUX Bpell 3J0pOBbI0 U OKpYyXkaromei cpeae. OHM OCBaWBAaIOT MPUEMbI T'PAMOTHOTO,
0€30MMacHOTO HCIIOJIb30BAHUS XUMHUYECKUX BEIIECTB U MaTEPHUAalOB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIIICTBE U Ha MPOU3BOCTBE.

Copepxanne yueOHoi mucuuruinabl OY /(.08 Xumus HampaBlieHO Ha JTOCTHXKEHUE
CIEAYIOUIUX LETEeH:

-popMupoBaHue y OOy4YalONIMXCS YMEHUS OICHUBATh 3HAYMMOCTh XHUMHUYECKOTO
3HAHUSA JUIS KaKJI0TO YEeJIOBEKa;

-popmMupoBaHue y 00y4arOIUXCs EIOCTHOTO MPECTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHMM COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUPA; YMEHUSI OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  JEHCTBUTEIIBHOCTU: IMPUPOAHOW, COLMAIBHOH, KYJIbTYpPHOH,
TEXHUUYECKOH Cpefibl, — UCTOIb3Ys ISl 3TOT0 XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOYYArOIIMXCS YyMEHUU pa3nuyaTh (akThl W OLECHKH, CPABHHUBATH
OLICHOYHbIE BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpENIeNICHHOW CHUCTEeMOM IEeHHOCTeH, (opMynupoBaTb M OOOCHOBBIBaTH COOCTBEHHYIO
MO3UIHIO;

-npruoOpeTeHre OO0y4YarOMIMMUCS OIbITa PAa3HOOOPA3HOM MAEATENbHOCTH, TMO3HAHUS H
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHUE IS Pa3IUYHbBIX
BUJIOB JIESATENILHOCTH (HABBIKOB PEIICHUSI MPOOJeM, MPUHATHS PEIICHUH, MOUCKA, aHaIu3a |
o0paboTkn  uMHOpMalNMKM, KOMMYHUKATUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEpPEHUH,
COTPYJIHUYECTBA, OE30MMACHOTO OOpAIEHHS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH).

OcBoenue coxaepxanus yueOHou muctummuael OVY]J[.08 Xwumwus, oOecrednBaer
JOCTH>KEHHUE CTYAECHTAMU CJIEAYIOIIUX PEe3YJIbTaTOB:

JUYHOCHIHBIX:

— UYyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPHH M JOCTHXKCHHUSM OTEYECTBEHHOM
XUMHUYECKON HAayKH; XUMUYECKH TPaMOTHOE MOBe/IeHNE B PO(eCCUOHAIBHON 1eATEeNbHOCTH U
B OBITY TP OOpAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMH, MaTEpHUaIaMH U MPOILIECCaMU;



— TOTOBHOCTh K TMPOJOJKCHHIO OOpa30BaHHsSI W TOBBINICHUS KBaIH(PUKAIUU B
n30paHHOl MPOheCcCHOHATBHON JEATEIPHOCTH U O0OBEKTUBHOE OCO3HAHUE POJIM XHUMHUYECKUX
KOMIICTCHIIUN B 3TOM;

— YMEHHUE UCTOIb30BaTh JOCTUKEHHSI COBPEMEHHON XMMUYECKON HAYKH U XUMHUYECKUX
TEXHOJIOTHI [IJIsl TOBBIMIEHUST COOCTBEHHOTO HMHTEIEKTYaJIbHOTO pa3BUTHUSI B BBIOPaHHOMN
npodeccuoHaNbHOM e TEIbHOCTH;

MemanpeomemHuix:

— HCIIOJIb30BAHHME PA3IMYHBIX BHUJOB TMO3HABATENBHOM NE€ATEIHHOCTH M OCHOBHBIX
WHTEJJICKTYalbHBIX Olepanuii (MOCTaHOBKU 3a7add, (OpPMYIUPOBAaHUS TUIIOTE3, aHAIU3a H
CUHTE3a, CPaBHEHMs, OOOOIIECHUS, CHCTEMAaTH3allM, BBISBICHUS NPUUHMHHO-CIIECICTBEHHBIX
CBsI3€H, TIOMCKA aHAJIOTOB, (hOPMYJIMPOBAHHS BHIBOJIOB) JIsSI PEIICHHs MOCTABICHHOW 3aauH,
NPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HAOJIOJEHMS, HAy4YHOTO SKCIEPUMEHTA) JUIs
U3yUYEHHs Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IPOILIECCOB, C KOTOPHIMH BO3HMKAET
HEO0OXOMMOCTh CTAIKUBATHCA B MPOheCcCHOHATBHOM cdepe;

— UCTOJIb30BaHNE PA3IMYHBIX UCTOUYHUKOB JJIs TIONyYEHUS XUMUYECKON nH(pOopManuu,
YMEHHE OLIEHUTh €€ JIOCTOBEPHOCTh JJsi JOCTHXKEHHS XOpOILIMX pe3ylbTaToB B
npodeccuoHaIbHOM chepe;

npeomMemHmoix:

— Cc(OpPMHUPOBAHHOCTHh TPEJCTABICHUN O MECTE XUMHUU B COBPEMEHHOW HAY4IHOUI
KapTUHE MUpPA; NOHMMaHUE POJIM XUMHUHU B (OPMHUPOBAHUU KPYrozopa M (HyHKIHOHAIBHOM
rPAaMOTHOCTH YeJIOBEKa JJIs PEIICHUS] TPAKTUYECKUX 3a]1a4;

— BJIaZICHHE OCHOBOIIOJIAralONIMMH XUMUYECKUMHU TOHATUAMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE XUMHUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BIJIaJIeHHE€ OCHOBHBIMHU METOJIaMH HAy4HOTO MO3HAHMs, HCIOJb3yeMbIMH B XUMHH:
HaOJI0IeHNEM, OITUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; yMeHHe 00padaThiBaTh, OOBIACHAThH
pe3yNbTaThl IPOBEJCHHBIX ONBITOB U JEJaTh BHIBOABI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh
METO/1bl TO3HAHUSI IPU PEIICHUH MPAKTUYECKUX 3a7a4;

— c(hopMHpPOBAaHHOCTh YMEHHMsSI J1aBaTh KOJUYECTBEHHbIE OLEHKU U MPOU3BOJIUTH
pacdeTsl M0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

— BJaJICHUE MpaBUJIaMH TEXHUKH O€30MacHOCTH TPHU HCIOIb30BAHUM XHUMHUYECKUX
BEIIIECTB;

— c(hopMHUpPOBAaHHOCTh COOCTBEHHOM TMO3WUIMU TIO OTHOLICHHIO K XHUMHUYECKOMH
uH(pOpMAIIH, TTOTYy9aeMON U3 Pa3HBIX HCTOYHHUKOB.

B pe3ynbrate 0cBOEHUS AUCHUIIIMHBI 00 yYaIOLTUIICS TOJKEH:
yMeTh:

— JlaBaThb ONpEJEJICHHEe M OINEepUpOBaTh CICAYIONIMMH XHMHUYECKUMHU TOHATHSIMU:
BEILECTBO, XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJICKYJISIpHAs
Macchl, HWOH, aJUIOTPOIUS, HW30TOMbI, XHWMHYECKas CBfA3b, DIJIEKTPOOTPULIATEIHHOCTD,
BaJICHTHOCTh, CTETNICHh OKWCJICHHS, MOJIb, MOJIIPHAs Macca, MOJIAPHBIA 00BEM Tra3000pa3HbBIX
BEIIECTB, BEUIECTBA MOJIEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, JIEKTPOIUT U
HERJIEKTPOJIUT, JIEKTPOIUTUYECKAS TUCCOLMALINS, OKUCINTENb U BOCCTAHOBUTEIb, OKUCIIEHHUE
U BOCCTaHOBJIEHUE, TEIJIOBOM 3(P(EeKT peakiHH, CKOPOCTh XUMHYECKOW pEeaKINH, KaTajius,
XUMHUYECKOE paBHOBECHE, VIJTIEPOMHBIN CKeneT, (YHKIMOHAIbHAs TpPYIa, H30MEpus,
TOMOJIOTHS;

— (opMynIHpOBaTh 3aKOHBI COXPAHEHHMS MAacChl BELIECTB M TIOCTOSIHCTBA COCTaBa
BEIIIECTB;

— OOBACHATH (PUINYECKUN CMBICIT CHMBOJIMKHU MEPUOJUIECCKON TAOIHIIBI XUMHUECKUX
anementoB JI. M. MennaeneeBa (HOMEpPOB »dJeMEHTa, NEPHOJA, TPYMNIbI) W YyCTaHOBKA



MPUYUHHO-CIICACTBEHHON CBS3M MEXKAY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMH M3MEHEHHS
CBOICTB 3JIEMEHTOB U 00Pa30BaHHBIX MU BEUIECTB B NEPUOJIAX U IPyMMax;

— J1aBaTh XapaKTEPUCTUKY BAXKHEHUIIIMX TUIIOB XMMUYECKUX CBS3EH U OTHOCUTEIBHOCTH
sToi TUnonoruu. OOBSACHATH 3aBHUCHUMOCTH CBOICTB BEIIECTB OT HMX COCTaBa M CTPOCHHS
KPUCTAJUTMYECKUX PELIETOK;

— HCIIOJIb30BaTh B Y4eOHOM H MpodeccHOHATBHON JEeATENbHOCTH XHUMHUYECKUX
TEPMHHOB U CUMBOIIUKH,

— OOBACHATH CYUIHOCTh XMMHYECKUX IpoleccoB. KiaccuunupoBars XuMu4eckue
peaKIuu Mo pa3IuyHbIM MPU3HAKAM: YUCIY U COCTABY MPOAYKTOB U PEAreHTOB, TEIJIOBOMY
ahdexty, HampaBieHuto, (aze, HATMYHMIO KaTalu3aTopa, U3MEHEHHUIO CTEIICHEW OKHCIICHHS
DJIEMEHTOB, OOpA3YIONINX BEIIECTBA. Y CTAHABIMBATh MPU3HAKK OOIIETO W PA3IUYHOTO B
TUMOJIOTUU PEAKIUH SISl HEOPTAaHUYECKOW U OPTaHUYECKOM XUMUU;

— COCTaBIIAITh YpPaBHEHHUS PEAKIHA C TOMOIIBI0 METOAa JJIEKTPOHHOro OaliaHca.
OOBSCHATH 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOM pEAaKIUU U TIOJOKEHUS XUMHUYECKOTO
pPaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

— BBINOJHATh XMMHYECKMH  OKCHEPUMEHT IO  PAaclO3HAaBAaHUIO  Ba)KHEHIINX
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB, MOJTYYECHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K M3YYEHHBIM KJIaccaM COeIMHEHUH;

— BBIMIOJIHATh XUMUYECKUN OSKCIIEPUMEHT B TIOJHOM COOTBETCTBHUU C TIPaBHIAMU
6e3onacHocTu. HabGmronath, GukcHpoBaTh W J1aBaTh OINKUCAHHE PE3YJIbTATOB IMPOBEICHHOTO
HKCIIEPUMEHTA;

— MPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMYJiaM U YpaBHEHUSIM PEaKIIHii;

— OOBSCHATH XUMHYECKHE SIBIICHUS, NPOUCXOASIIME B TpHpojae, OBITY W Ha
IIPOU3BO/ICTBE;

— OMpeAeNsTh BO3MOXXHOCTH TMPOTEKAHUSI XUMUYECKHX MPEBPAIICHUI B pPa3IMYHBIX
YCIIOBUSIX;

— TOTOBUTH PACTBOPHI 33/IaHHON KOHIICHTPAIIMH B OBITY U Ha TIPOU3BO/ICTBE;

— CaMOCTOSITEIbHO HAaXOAWTh XUMHYECKYI0 HH(OPMALMIO C HCHOJIb30BaHUEM
Pa3IUYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJSPHBIX W3IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— HCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIsi 00pabOTKHU U Tepeaund XUMHIeCKOH
nH(pOpMaIUY 1 ee TIPEICTABIICHHS B Pa3IMYHBIX (opMax;

— JlaBaThb OIIEHKY JIOCTOBEPHOCTH XHUMHUYECKOW WH(MOpMALUU, TOCTYMAOMEeNd u3
pa3HbIX UCTOYHUKOB.
3HATH:

— 3aKOHBI COXPAHEHMSI MACChl BEIIECTB U MOCTOSHCTBA COCTaBa BelecTB. [IpuynHHO-
CJIEJICTBEHHYIO CBSI3U MEXKAY COJIEPKaHUEM ITHX 3aKOHOB U HATMCAHHEM XUMHUYECKUX (popmyI
W YpaBHEHUW. YCTAHOBKAa H3BOJIIOLIMOHHON CYIIHOCTH MEHJEIEEBCKOW M COBPEMEHHOM
dopmynupoBoK nepuoaudeckoro 3akona J{. 1. Menneneena;

— 3aBHUCHUMOCTbH CBOMCTB XMMHUYECKHX BEIIECTB OT CTPOCHHUS aTOMOB OOpa3yOUINX HUX
XUMUYECKHUX 3JIEMEHTOB;

— OCHOBHBIE TIOJIO’KEHUSI TEOPUU IIIEKTPOTUTHUECKON AUCCOIUAIMH U XapaKTepUCTUKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHECHUMN;

— OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOSHUSI OPrAaHUYECKUX COSAMHEHUN U
XapaKTEePUCTUKA B CBETE 3TOM TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COETUHEHUN;

— Ha3BaHMe M3Y4YEHHBIX BEIIECTB MO TPUBHAIBHOM WM  MEXIYHApOJHOMN
HOMEHKJIATYpEe U OTPAKEHUE COCTaBa ITHX COCTUHEHUH C MMOMOIIBI0 XUMHUYECKUX (POPMYI;

— KJaccu(UKalKs BEIEeCTB U MPOIECCOB C TOUKU 3PEHUS] OKUCIECHHUS-BOCCTAHOBIICHUS;

— COOI0/IeHUE MPaBUIT SKOJIOTUIECKH TPAMOTHOTO TTOBEICHHS B OKPYKaIOIIEH cpeie;
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— OLICHKY BJIMSHHUS XMMHUYECKOI'O 3arps3HEHMsI OKpPY)KAIOIIEH cpeibl Ha OpraHU3M

YCJIOBEKA U APYIrU€ )KUBBIC OPTaHNU3MBbI;

— coOmo/leHre TMpaBUi 0€30MacHOro OOpalleHuss C TOPIOYMMU M TOKCHYHBIMHU

BEIIIECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHUEM.

B pesynbrare nzydenus yueOHOU JUCIUILTAHBI CO3AAOTCS YCIOBUS JUIS
dbopmupoBanus o0mx komneteHimi (nanee - OK):

ITepedyeHn oONUX KOMIETEHITUN

OK 1. | [lonuMaTh CYIIHOCTh M COLMAJbHYIO 3HAUMMOCTb CBOeH Oymymieil mpodeccun,
MPOSIBJIATH K HEM YCTOWYUBBIN MHTEPEC.

OK 2. | Opranu3oBbIBaTh COOCTBEHHYIO NESTEIBHOCTb, UCXOAS M3 LM U CIIOCOOOB €€
JIOCTHIKEHUS, ONTPEJIETICHHBIX PYKOBOJAUTEIEM.

OK 3. | AHanu3upoBath pabOUYyH0 CHUTYallMI0, OCYIIECTBISATh TEKYIIUH W UTOTOBBIN
KOHTPOJIb, OLEHKY M KOPPEKIHIO COOCTBEHHOW JIEATENbHOCTH, HECTH
OTBETCTBEHHOCTD 32 PE3YJbTaThl CBOEH paboTHI.

OK 4. | OcymectBasate Tmouck wuHbopMmaruy, HeoOxomumon st 3¢ (HEKTUBHOTO
BBITIOJIHEHUS! TPO(ECCHOHAIBHBIX 3a/1a4.

OK 5. | Ucnonb3oBath MH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH B
npodeCCHOHATLHOMN 1eATEIbHOCTH.

OK 6. | Paborate B komanzae, 3((PEeKTUBHO OOMIATHCA C KOJIJIETaMH, PYKOBOJICTBOM,

KIIMCHTaMHMU.

1.3 Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOrPAMMBbI Y4eOHOM IMCHUNIMHBI:

MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuatorierocs 127 4acoB, B TOM YHCIIE:
00s13aTeIPHON ayIUTOPHOHN yueOHOUM Harpy3ku oOydarormierocs: 127 4acos;
TEOPETUYECKHX 3aHATHIA 85 4acos;

MPAaKTUYECKUX 3aHATUH 42 yaca.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Bun yaeOHO# paboThI O06bem B yacax

O06Bem 00pa3oBaTeIbHON TPOTPAMMBI 127

B TOM 4YHCJIC:

TEOPETHUECKOE 00yUeHNe 85

MIPAKTUYECKUE 3aHATUS 42

Ilpomescymounan ammecmauusn 6 hopme oughghepenyuposannozo 3auvema




2.2 TemaTnuyeckuii IV1aH U coaepxkanue ydeOHoi pucuumiuabl OY/1.08 Xumus

HaumeHoBaHue pa3iesioB u
TeM

ConepikaHue y4eGHOro MaTepuasia  (popMbl OpraHu3anuu eI TeTbHOCTH 00yYalIUXCs

O0BeM yacoB

Koapl
KOMIIeTEeHIIUIA,
¢dopmupoBanmnio
KOTOPBIX
Crocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl

2

4

Pa3gen 1. O0mast u HeopraHuyeckas XuMHA

51

Tema 1.1
OCHOBHEIE IOHATHSA ¥ 3aKOHBI
XHMUH

Conep:xanue yueOHOro MaTepuaja

1

BBenenue. Hayunble MeTONIbI MO3HAHUS BEIISCTB M XMMUYECKUX SBICHUNA. Ponb skcriepuMeHTa u
TCOPUH B XUMHH. MOICTUPOBAHUAE XUMHUYECKHX IPOLECCOB. 3HAYCHUEC XUMHH IPH OCBOCHUH
npodeccuit CIIO u cnemmansHocteld CIIO TexHmueckoro npodmias NpodecCHOHATBHOTO
obpazoBaHusl.

OcHoBHbIe MOHATHA XUMMU. BemectBo. ATom. Mosekyna. XUMHYECKUN 3JI€MEHT. AJIIOTPOIHS.
IIpocTeie u cioxHble BemecTBa. KauecTBEHHBI U KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKUE
3HakH U popmynsl. OTHOCHTEIRHBIE aTOMHAs M MOJIEKyJIsipHast Macchl. KommaecTBo BemecTsa.

OcHoBHbIe 3aKOHbI XuUMHMH. CrexmomeTpus. 3aKOH COXpPaHEHHS MAacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTABA BEIIECTB MOJIEKYIISIPHOM CTPYKTYpPHI. 3aKOH ABOTaIpo ¥ CIEACTBHS U3 HETO.

4

IMpakTuyeckoe 3ansitue Nel Pemenue 3a1ad o teme «OCHOBHBIC TIOHATHS U 3aKOHBI XUMHUH)

OK 4, OK 6

Tema 1.2

Iepuoanyeckuii 3aK0H U
Ilepnoanueckas cucrema
XUMHUYECKUX

ayemMenToB JI. 1. MeHnaeeeBa
U CTPOEHHe aToMa

Conep:xanue yueOHOro MaTepuaja

1

Iepnonnuecknii 3axon JI. . Menpeaeesa. Otkpritue [I. 1. Menaeneessim Ilepuonudeckoro
3akoHa. [lepnonmuecknii 3akon B Qopmynuposke . M. Menneneesa. Ilepuonuueckas tabnuia
XMMHUYECKHX DIIEMEHTOB — Tpaduieckoe OTOOpakeHHe IepHoandecKoro 3akoHa. CTpykTypa
MIEPHOANYECKON TaOIHIIBI: IEPHOABI (Maibie U OOJIBINNE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuoauyeckuii 3axon . U. MenaeieeBa. AToM — CIIO)KHasE 4acCTHIIA.
Anpo (IpOTOHBI W HEUTPOHBI) W DJEKTPOHHAs o0Oosouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX
000JI09eK aTOMOB AJIEMEHTOB MaJIbIX MepHo0B. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YECK
aTOMOB PJIEMEHTOB OOJIBIINX MEPHUOI0B (TIEPEXOTHBIX dJIeMeHTOB). [ToHsATHE 00 OpOUTANSX. S-, p- U
d-opOuTanu. DneKTpoHHBIE KOH(HTypaluu aTOMOB XHMHYECKHX 3JeMeHTOB. CoBpeMeHHas
tdbopmynupoka I[lepuomuueckoro 3akoHa. 3Hadenue Ilepuomuueckoro 3akona u Ilepuomuueckoit
CUCTEMBI XUMHU4YecKuX odieMeHTOB [I. U. MenneneeBa mis pa3BUTHS HAayKd M TOHUMAaHHS
XUMHYECKON KapTHUHBI MHPA.

IIpakTuueckoe 3ansaTHEe N
XMMHUYECKHX JIEMEHTOB

2. MonenupoBanue moctpoeHust [leproamdeckoi TaOIHIbI

OK2 OK)5

Tema 1.3

Conep:xanue yueOHOro MaTepuaja

OK 1, OK2 OK3




CTpoe}me BelieCTBa

Honnasi xumMuveckas cBs3b. KaTnonsl, ux o0Opa3oBaHHE W3 aTOMOB B PE3yJIbTAaTe IPOIECCa
OKHCJICHHA. AHHWOHBI, WX 00pa3oBaHWE W3 aTOMOB B pPE3YJbTaTE IMPOIECCA BOCCTAHOBICHHUSL.
VoHHas CBs3p Kak CBsI3b MEXKIy KAaTHOHAMH M aHHOHAMH 3a CYET OJIICKTPOCTATHYECKOTO
nputshkeHus. Kilaccngukanus HOHOB: 10 COCTaBy, 3HaKy 3apsja, HUIMYUIO THIPATHOH 0OOJIOUKH.
Honnble xpucramindeckue peuietkd. CBoICTBa BEIIECTB C HOHHBIM THUIIOM KpPUCTAJUIM4ECKOI
peLIEeTKH.

KoBaneHTHasi XUMHYecKas CBA3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOW CBSI3M (OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIH). JeKTpooTpullaTeabHOCTh. KoOBaneHTHbIE TOJSIpHAasT M HENoJspHas
cBs3u. KpaTHOCTh KOBaJIeHTHOW CBA3M. MOJIEKYJISIpHBIE M aTOMHBIE KPUCTAUTMYECKHE PEIIETKU.
CBolicTBa BEIIECTB C MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTAJUIMYECKUMHU PEIIETKaMU.

Mertanauyeckass cBsI3b. MeTainueckass KpUCTAJUIMUECKAsh pelIeTKa M MeTajuIMyecKas
XHMHAYECKas CBA3h. DU3NUCCKHE CBONMCTBA METAJIOB.

ArperaTHble COCTOSIHHSI BELIECTB M BOJAOPOAHAsi CBA3b. TBeproe, HUIKOE M Ta3000pa3Hoe
cocTosius BemiecTB. [lepexo/] BelecTBa U3 OJHOTO arperaTHOro COCTOsHUS B ipyroe. Bogopoanas
CBSI3b.

Yuctoie BemecTBa U cMecH. [lorstue o cmecu BemecTB. ['oMoreHHbIe U TE€TCPOTCHHBIC CMECCH.
CocraB cMeceli: 00beMHast 1 MacCoBast JIOJIM KOMIIOHEHTOB CMECH, MacCoBas O0JIA HpPIMGCCfI.

JucnepcHble cuctembl. [loHsTre o aucnepcHoi cucteme. JlucriepcHas (aza m auCTIepCHOHHAS
cpena. Kimaccudukarus qucrepcHsIX cucteM. IIoHATHE 0 KOMJIOMAHBIX CHCTEMAX.

7

JladopaTopHasi padora Nel CBoiicTBa JUCTIEPCHBIX CUCTEM.

Tema 1.4 Copep:xanue y4eOHOro MaTepuasa
Boaa. PactBopsl.
NeKTPOIHTHYCCKAS 1 | Boxa. PacrBopsl. PacrBopenme. Bonma xak pacTtBopurens. PacTBOpUMOCTh — BELIECTB.
P — Hacmmem:me, HEHACHIICHHBIE, NIEPECHIICHHBIE PACTBOPHI. 3aBUCHMOCTh PAaCTBOPUMOCTH Ta30B,
KHUJKOCTEH M TBEPIBIX BELIECTB OT pasIMuHBIX (hakTOpoB. MaccoBas IOy PacTBOPEHHOTO
BEILECTBA.
2 | DAeKTPOTUTHYECKAs] JUCCONUANMUA. ODJCKTPOIUTHI W HEIEKTPOUTHL. DIEKTPOITUTHUECKAS OK 5
Juccoryanys. MeXaHW3Mbl BIICKTPOIUTHYECKOH ANCCOLMAIMN JUIS BELIECTB C Pa3INdHBIMU
THUIIAMH XUMHWYECKOW CBSA3U. [ HOpaTHpoBaHHBIE W HETHIPAaTHpPOBaHHBIE WOHBL. CTeneHb
3MEKTPOIUTHYECKON ancconuanuu. CuinbHBIE M Cinadble 3MeKTPOaUThl. OCHOBHBIE IOJOXKEHHS
TEOPHUH NIEKTPONUTHUECKON aucconnanuy. KucioTsl, OCHOBaHMS U COJIM KaK 3JIEKTPOJIUTHI.
3 | IlpakTndeckoe 3anaTHe Ne 3 Pemenue 3aga4 no reme «PacTBopbi»
Tema 1.5 Copep:xanue y4eO0HOro MaTepuaJa
Knaccnpuxanus 1 | Kncaorsl m ux cBoiicTBa. KHCIOTBI Kak 3JIEKTPOJMTHI, MX KiacCH(UKALMS IO Pa3IUIHBIM
HEOPraHMYeCKHUX COeMHEHUI 1 npu3HakaM. XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE€ TEOPUU AIIEKTPOIUTHUECKOH TUCCOLHUALNU. OK 4

HX CBOMCTBa

OCOOCHHOCTH B3aUMOJICHCTBUSL KOHIICHTPUPOBAHHOW CEPHOW M a30THOW KHCJIOT C METaJUIaMHU.
OCHOBHBIE CIIOCOOBI MOTYYCHUSI KHCIIOT.
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OcHoBaHus u uX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOIUTHL, UX KIACCH(PUKAIMS 10 Pa3IHIHBIM
Mpu3HaKaM. XHMHUYECKHE CBOWCTBA OCHOBAaHMM B CBET€ TEOPUU AJIEKTPOJIUTUYECKOU
Jcconmanuy. Pa3nojkeHne HepacTBOPUMEBIX B BoJe OCHOBaHWN. OCHOBHBIE CITOCOOBI TTOTYICHHUS
OCHOBaHHUH.

3 Conu m ux cBoiicrBa. Conu Kak dJeKTpoiauTbl. ConM cpeaHue, KHUCIbIE W OCHOBHBIE.
XUMHUUCCKUE CBOWCTBA COJICH B CBETC TCOPUM JIICKTPOIHUTUYCCKON mucconmanyu. CrocoObl
nony4eHus coiel. I'uaponus coneit.

4 | Okcuapl W ux cBoiictBa. ConeoOpasyiomme u HecosneoOpasyomue Okcuiabsl. OCHOBHEBIE,
aM(pOTEpHBIC ¥ KHCJIOTHBIC OKCHIBI. 3aBHCHMOCTh XapaKTepa OKCHIA OT CTCICHH OKHCICHUS
00pasyroriero ero Merauia. XMMAYECKHE CBOUCTBA OKCUIOB. [lomyueHre OKCHIOB.

5 IpakTuueckoe 3ausitue Ne 4 CocrtaBieHHe MOJIEKYJSPHBIX, MOJHBIX M COKPAIlEHHBIX MOHHBIX
ypaBHEHUH

6 | JlabopaTopnasi paboTa Ne 2 VccienoBanue CBONCTB KUCIOT, COJIeH U OCHOBaHUH

Tema 1.6
XuMHYecKHe peakuu

Coaep:xanue yueOHOro MaTepuaja

1

Knaccudpukanua xumuuyeckux peakuuii. Peaknuu coennHeHus, pa3iioXKeHHs, 3aMEICHUS,
obMena. Karamutnyeckue peaknmu. OOpaTumbie W HeoOpaTHMble peaKIud. | OMOTEeHHBIE U
TETEPOTEHHBIE PeaKIuy. ODK30TEPMHUYECKHE M DJHAOTEPMHUUYSCKHE peakiuu. TemnoBoi 3¢ dext
XUMHUYECKUX peakiuil. TepMOXUMHUUECKUE YpaBHEHHUS.

OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE peaKmun. CreneHb OKHUCJICHUA. OKUCIUTENb n
BOCCTaHOBJICHHE. BoccTaHOBUTEIL W OKHCIeHHE. MeTon BJICKTPOHHOT O OajaHca JJIs1 COCTABJICHUA
ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaKuMﬁ.

Ckopocth xummuueckux peakumii. [loHATHE O CKOPOCTH XUMHYECKHX pEaKIHid. 3aBUCUMOCTb
CKOPOCTH XMMHYECKHX PEaKIUi OT pa3iuvyHbIX (PAKTOPOB: MPUPOABI PEarHPYIOUINX BEIIECTB, UX
KOHIEHTpALIMH, TEMIIEPATYpbl, TOBEPXHOCTH COMMPUKOCHOBEHUS U MCIIOJIb30BAHMSI KATAJIN3aTOPOB.

OoOpaTuMocTh XUMHYecKHX peaknmii. OOpaTHMble UM HEOOpaTHMblE pEaKIUU. XUMHYECKOe
PABHOBECHUE U CIIOCOObI €r0 CMEILCHUS.

IpakTHueckoe 3ansitne Ne 5 I3yueHue (akTOpoB, BIMSIOIIMX Ha CKOPOCTh XHMHYECKOH
peaxiuu

OK5

Tema 1.7
Mera/LIbl M HEMETAJLIbI

Coaep:xanue yueOHOro MaTepuaja

1

Metamuibl. OCOOCHHOCTH CTPOCHHUSI aTOMOB M KpUCTaioB. DU3MYeCKHe CBOWCTBA METAJUIOB.
Knaccudukanus MeTamsioB MO pPa3IHYHBIM MpPH3HAKaM. XHMHYECKHE CBOWCTBA METAJUIOB.
DIEKTPOXUMHUYCCKHUH Psifl HANPsHDKeHUH MeTautoB. OOIIre crmoco0bl MOMTydYeHNsT METAIIIOB.

HeMmeranabl. OCOOEHHOCTH CTpOEHHUS aTOMOB. HeMeTamibl — MpOCThIe BEIIeCTBa. 3aBUCUMOCTh
CBOMCTB TaJOTEHOB OT KX TMOJOXEHHUs B IepHoauyeckoil cucreme. OKHCIHUTENbHbIE U
BOCCTAHOBUTEJIbHBIC CBOIMCTBA HEMETAJUIOB B 3aBUCHMOCTH OT UX TIIOJIOKEHUS B DSy

OK 4
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3JIEKTPOOTPHIIATEIIEHOCTH.

JlaGopaTopHas padora Ne 3 [lonydenne, coOnpaHue u paclio3HaBaHUE Ta30B.

IMpakTuyeckoe 3ansiTue Ne 6 Pemenrie skcriepuMeHTATBHBIX 337124

Pa3gen 2 Opranuyeckasi XuMus

74

Tema 2.1

OcHOBHbIE MOHATHSA
OpPraHu4ecKoil XUMHMHU U
TeopHUsl CTPOEHUS
OpPraHMYecKuX coeanHeHMit

Coaep:xanue yueOHOro MaTepuaJja

1

l'[penMeT opraanecxoﬁ XUMUH. HpPIpO[[HLIe, HNCKYCCTBCHHBIC U CUHTCTUYCCKUC OPraHUYCCKHUC
BCIICCTBA. CpaBHCHI/IC OPraHN4Y€CKUX BCIICCTB C HCOPTraHNYCCKUMH.

BamentHocTs. XwuMmudeckoe CTPOCHHUE KaK TIIOPSAAOK COCAWHCHHUS AaTOMOB B MOJIEKYJIBI II0
BAJICHTHOCTH.

Teopusi cTpoeHusi opraHuyeckux coenuHeHuii A. M. BytiepoBa. OCHOBHBIE TOJOXEHUS
TEOPUH XHMHYECKOTO CTpOoeHHs. M3omepus w u30Mephl. XuUMHUYECKHe (HOpPMYIBl M MOJENH
MOJICKYJI B OPTaHUYECKOH XUMHH.

Knaccupukanus opranumueckux Bemrects. Kiaccuukanus BemecTs Mo CTPOCHUIO YTIIIEPOJHOTO
CKelleTa M HaJu4Iui0 (YHKIHOHAIBHBIX TIpymil. ['omosioru u romosorus. Hauama HOMEHKIATYpBI
IUPAC.

Knacenpukxanusa peakuuii B opranuyeckoil Xumuu. Peakiyy npucoenuHeHus (THAPUPOBaHUS,
raJloTeHUPOBAHUS, THIPOTraJOreHUPOBAHMUS, THIpATALIHN). Peakuun OTIIETICHUS
(meruapupoBaHMs, IErMAPOTaloOreHUpOBaHMs, Aeruaparanuu). Peakuuu 3amerieHus. Peaxiuu
U30MEpHU3aIHH.

5

HpaKanecxoe 3ausaTue Ne 7 Msrorosienue Mojeaen MOJICKYJI OPraHNYCCKUX BEIECTB.

OK4,0K5

Tema 2.2
YrieBoaopoasl H UX
NPUPOAHBbIEC HCTOYHHKH

Coaep:xanue yueOHOro MaTepuaJja

1

Auaxanbl. Homenknarypa IUPAC. AnkaHbl: TOMOJIOTHUECKUH Psifl, U30MEpUS U HOMEHKIJIATypa
IKaHOB. XMMHUYECKHE CBOWCTBA alKaHOB (MeTaHa, dTaHA): FOpPEeHHEe, 3aMElICHHUE, Pa3JIoKECHUE,
neruapupoBanue. [I[puMenenne aikaHOB HA OCHOBE CBOMCTB.

AJIKeHBI. DTHJICH, €ro ToJdydYeHue (JIeruaApupoOBaHEM dTaHa, NCTOJIMMEpPHU3allueil TOJUITHIICHA).
T'omonoruueckuid psii, M30MepHUs, HOMEHKJIATypa ajJKeHOB. XHUMHUYECKHE CBOMICTBA OSTUIICHA:
ropeHue, KauecTBEHHBbIC peakiuu (oOeciBeuynBaHWe OpPOMHON BOJBI W pacTBOpa IEpMaHTaHATa
KaJws), THApaTaIus, noJuMepu3anys. l[lppMeHenne STiuieHa Ha OCHOBE CBOHCTB.

Juenbl m kayuyyku. [loHATHE O AMEHAaX Kak YIJIEBOJOPOAAX C JABYMS JIBOWHBIMH CBS3SIMU.
ConpsbkeHHBIE JUCHBI. XHWMHYECKHE CBOWCTBa OyTammeHa-1,3 W w3ompeHa: oOecIBEUYHBAHUE
OpOMHO¥ BOJIBI M IOJIMMEPH3aLHs B KayIyku. HaTypaslbHBIN M CHHTETHYECKHE KayIyKH. Pe3nHa.

AJkuHbL. AnetnieH. XWMHYECKHE CBOWCTBA alleTHUJICHA: TOpEeHHE, oOeclBeYMBaHHE OpPOMHOM
BOJBI, TIPUCOCAMHCHHUI XJIOPOBOAOPOJAa W THUApaTanus. [IpUMEHEHHE alleTWICHA Ha OCHOBE
CBOMCTB. MEXKKIIaCCOBasi H30MEPHS C aJIKaIUCHAMH.

OK2, OK6
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ApoMaTuuecKue YrjieBoaopoabl. benson. Xwumudeckue cBOCTBa O€H30J1a: TOpPEHHE, PEaKIUH
3aMelieHus (raJoreHupoBaHue, HUTpoBaHue). [[pumeHeHne 6eH301a Ha OCHOBE CBOWCTB.

IlpupoaHble UCTOYHHKH YTJeBOAOPOAOB. [IpupoaHbIii ra3: cocTaB, MPUMCEHCHHUE B
kadgectBe TorutBa. Hedts.CocTaB m mnepepaborka HedTu. Ileperonka HeTH.
HedTtenpoayKTHI.

IIpakruueckoe 3aHsaTHe Ne 8 O3HAKOMIICHHE C KOJUICKI[MEH 00pa3loB HE(TH M MPOAYKTOB €€
nepepaboTku. O3HAKOMIICHHUE C KOJUICKIIUEH Kay4yKOB M 00pa3I[aMu H3/ICIUI U3 PE3UHBIL.

IIpakTuueckoe 3ansiTue Ne9IIpupoHble HCTOUHUKY YTI€BOJOPOJOB.

Tema 2.3
Kucaopoacoaep:kamue
OPraHnvdeCcKue COCTHHCHUSA

Coaep:xanue yueOHOro MaTepuaja

Couprel. [lonyyenne 3TaHOJIa OpOKEHHEM TIIIOKO3BI M THApaTanueil dTwieHa. [ mapokcuiabHas
rpymmna Kak (yHKOHOHANbHas. [IOHATHE O TpPEACTbHBIX OJHOATOMHBIX CIHUpPTaX. XUMHUYCCKHE
CBOWCTBA ATAHONIA: B3aMMOJICHCTBHE C HATpHEM, OOpa30BaHHE IPOCTBIX U CIIOXKHBIX 3(PHUPOB,
OKHCIICHHE B anpAerua. [IprMeneHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €0 MOCIEICTBHS
JUTS OpTaHU3Ma YeJIOBEeKa U MPEIyIPeKICHIE.

I'munepuH  Kak TpeNCTaBUTENh MHOTOATOMHBIX —CIUPTOB. KauecTBeHHass peakmust Ha
MHOT'0AaTOMHBIE cIAPTHL. [IprMeHeHne rmnepuHa.

Denoubl. Ou3nUecKre U XUMHYECKHE CBOWCTBA (heHoJa. B3anMHOE BIIMSHAE aTOMOB B MOJIEKYJIE
(heHosa: B3aMMOJIEHCTBUE C THIPOKCHIIOM HATPHUS W a30THOM KHUCIOTOW. [lpuMeHneHnne ¢eHosa Ha
OCHOBE CBOMCTB.

Aapgeruabl. [lonsatue 00 anpaerumax. AJpAerdAHas Tpynmna Kak — (QyHKIIMOHAJIbHAS.
®dopmanbIeru] U €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBJICHHC B
COOTBETCTBYOIMI crnupt. [lomydeHune anbIerufioB OKUCICHHEM COOTBETCTBYIOIIUX CIUPTOB.
IIpumMenenue hopManbaeruia Ha OCHOBE €ro CBOMCTB.

Kap6onoBble kuciaoTbl. [loHsTHE O KapOOHOBBIX KHcHOTaX. KapOokcuipHas Trpymma Kak
(byHKIMOHATBHAS. ['OMOJIOTHYECKUN psJI TMPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TomyueHne kKapOOHOBBIX KHCIOT OKHCJICHHEM allbJCTHI0OB. XUMHYCCKHE CBOWCTBA YKCYCHOM
KHCIIOTHI: 00IIMEe CBOWCTBA ¢ MUHEPAILHBIMHA KUCIOTaMU M peakius drepudukanun. [Ipumenenne
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOICTB. BrIciue >kMpHBIE KMCIOTHI HAa IPUMEPE NAIbMUTUHOBOW U
CTE€apUHOBOM.

Caoxubie 3pupbl 1 kupbl. [lonyderne cioxHbIX d3QupoB peakiueit stepuduranmu. CloxHbIe
3(¢hupsI B IpUpoe, NX 3HadeHue. [[puMeHeHne cIoKHBIX H3(UPOB HA OCHOBE CBONCTB.

JKupsl kak cioxubie 23¢upbl. Knaccupukanus xupoB. XUMHUECKAE CBOWCTBA KHUPOB: THAPOIH3 H
TUAPUPOBAHKE JKUJIKUX KUPOB. [[puMeHeHne supoB Ha OCHOBE CBOMCTB. Mblia.

YraeBoabl. YTIeBoApl, NX KiIacCH(UKAIMA: MOHOCaXapuIsl (TI0K03a, (PppyKTo3a), qucaxapuabl
(caxaposa) u monmcaxapuabsl (KpaxMall M IIeJUTI0JI03a). ['7IIoKo3a — BEIIeCTBO C JBOMCTBEHHOMN
¢byHKIHE — anbAeruAOCIUpPT. XUMHYECKHE CBONCTBA TJIFOKO3bI: OKHCICHHE B TJIIOKOHOBYIO
KHCIIOTY, BOCCTaHOBJICHHE B COpOUT, crupTOBOe OpokeHHe. [IpuMeHeHHe TJIFOKO3bI Ha OCHOBE
CBOMCTB. 3HaueHHE YTIICBOJAOB B JKUBOW MPUPOJE M JKU3HHM dYeloBeka. [IoHsATHE O peakuusx
MOJIMKOHJICHCAIIMH U THAPOJIH3a Ha IPUMEPE B3aNMOIPEBPAINCHHUN: TIIOKO03a <> MOJIHCAXapH]l.

OK2, 0OK6
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7 | JIaboparopHass padora Ne 4: Xumudeckue CBOHCTBa crmuUpTOB M (eHoysoB. PacTtBopenme
JIMIIEPUHA B BOJIE M peakius ¢ ruapokcuaom meau (II).. 2
8 | JlaGopaTopHas padora Ne 5: Xumudeckne CBOMCTBA MPeAeTbHBIX H HEMPEISTbHBIX KapOOHOBBIX )
KHCJIOT.
9 | JladopaTopHasi padora Ne 6: OTHOIIEHHE >XHPOB K BOJAE M OPTaHMYECKUM pPAaCTBOPHUTEIISIM. )
JlokasatenbCTBO HEMpeaeIbHOTO XapaKTepa KHUPOB.
10 | JlaGopaTopuasi padora Ne 7: BzaumoaelicTBHe TJIIIOKO3bI U CaXapo3bl C THAPOKCUIOM MEIH )
(IT). KagecTBeHHast peaknns Ha Kpaxmail
Tema 2.4 Copep:xanue y4eOHOro MaTepuaJa
AsoTconiepxkauue 1 | AmunbL IloHaTHe 06 amuHax. AnMQaTHUecKue aMHHBI, MX KIacCU(PUKAIMs M HOMEHKIATYpA.
OpPraHuYecKHe COCUHEHMUs. AHWIMH Kak OpraHM4eckoe OCHOBaHMe. lloiydeHme aHWnIMHa M3 HUTpoGeH3ona. IIpuMeHeHHE 2
Noaumepr AQHWIIMHA Ha OCHOBE CBOMCTB.
2 | AMHMHOKHCJIOTBL. AMHMHOKHUCIOTBI Kak aMQOTepHbIe TU(PYHKIUOHAIBHBICE OpPraHUYCCKHE
coeMHEHU. XMMHUYCCKHE CBOMCTBA aMHHOKHCIIOT: B3aMMOJCHUCTBHE C IIEIOYaMHU, KACIOTAMU H 4
JIpyr ¢ ApyroM (peakius monukoHaeHcanwu). [lenTuaHas CBsi3b M monunentuipl. [IpumeHeHue
AMHHOKHUCIIOT HA OCHOBE CBOMCTB.
3 | Beakun. IlepBuyHasi, BTOpUYHAS, TPETUYHAS CTPYKTYpPhI OCIKOB. XMUMHUYCCKHE CBOWCTBA OCIKOB:
TOpeHUE, ICHATypaIysl, THAPOJIN3, [IBETHBIC peakuuu. bruonorndeckue Gpyukiuu 6enkoB. benku u 4 OK 2, OK 6
MOJIMCaxapHu/Ibl Kak OHOTIONUMEpHI.
4 | Ilnactmaccel. [lomydeHne TMOJMMEpPOB peaKIHMed TOJUMEPU3AMA H  TTOJUKOHJICHCAITUH.
TepmoriacTHYHbBIC U TEPMOPEAKTHBHBIE ITacT™Macchl. [IpeacTaBuTenu macrmacc. 2
5 | BosokHa, ux kjaaccupuxamus. [lonydenne BojgokoH. OTAENbHBIC MPEACTABUTEIH XUMUYECKUX
BOJIOKOH. 2
6 | JlaGopaTopHasi paboTa Ne §XumMuieckue cBOWCTBA OCITKOB. 2
8 IMpakTuueckoe 3ansaTHe NelQPemieHne OSKCIEpUMEHTANIBHBIX 3aqad  Ha HMICHTHU(PHUKAINIO 4
OpPraHUYeCKUX COeIMHECHUIA.
IIpome:kyTouHasi arTecTanusi B hopme 1udpepeHIIMpOBAaHHOTO 3a4eTa 2
Bcero 127
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3. YCJOBUSA PEAJIU3AIIMA ITPOT'PAMMBI YYUEBHOM TV CHUIIIMHBI

B mensx peanuzanuy KOMIETEHTHOCTHOTO MOJIXOJa MPU H3YYEHHH JTHUCHUIUIMHBI
OVY/1.08 Xumus HCHONB3YIOTCS aKTUBHBIE (OPMBI MPOBEICHUS 3aHATUN C MPUMEHEHHEM
3JIEKTPOHHBIX 00pa30BaTEeNbHBIX PECYPCOB, «MO3TOBOTO HITYpMa», paboT B MajblX IpyMIax,
MyJIbTUMEANA-TIPE3ECHTAIHH, POCMOTPa U OOCYX IACHHI BHICO(PUIEMOB.

[Ipumenenne Ha y4eOHOM 3aHATHUM HWHTEPAKTUBHBIX (OpPM pabOThl CTUMYIUPYET
MO3HABATENFHYID  MOTHBAIMIO  OOYYaIONIUXCs, TOMOTaeT MOAJEpKarh  MOTHBAIIHIO
oOyyaromuxcsi K TOJNY4YeHHUIO 3HaHWM, HaJTaKUBAHUIO TO3UTHBHBIX MEXKIMYHOCTHBIX
OTHONICHUH, TTIOMOTAeT YCTAHOBJICHHUIO IOOpOKenaTrenbHONH arMocdepbl. MHUIMUpOBaHUE U
MOJIepKKA HCCIIEAOBATENIbCKOM AESITeTbHOCTH OOy4YaloIUXcss B paMKaxX peanu3aliuil UMH
WHJIUBUJIYAJIbHBIX W TPYNIOBBIX HCCIEAOBATEIBCKUX TIPOEKTOB JAeT BO3MOXKHOCTD
NpUOOpPECTH HAaBBIK CAMOCTOSITEILHOTO pEeHIeHHs] NpoOJeMbl, HaBBIK TE€HEPUPOBAHUS H
odopmIleHHsI COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHHOTO OTHOIICHUS K UY)KUM HJIeSIM, HaBBIK
MyOJIMYHOTO BBICTYIJICHUS TEpell ayluTOpued, apryMEHTHPOBAHMS M OTCTaMBAHUS CBOEH
TOUYKH 3PEHUSL.

Jlis  TO3WTHUBHOTO BOCHPHUATHS OOydaloIIMMHUCA TpeOOBaHUM  MpernojaBarers,
NPUBIICYCHUST UX BHUMaHUS K OOCYXJIaeMoill Ha 3aHATUU WHGOpMAINH, AKTHUBU3AIUU HUX
MO3HABATEIbHOW JIEATEIHHOCTH Ha Y4YeOHBIX 3aHATUSAX MEXKIy I[pernojaBaresieM Hu
00yJaronMMICs YCTaHABIMBAIOTCS IOBEPUTEITHHBIC OTHOIICHHSI.

Ha yueOGHOM 3aHsATHH COONIOMAIOTCS OOIIETIPUHATHIE HOPMBI TOBEACHHS, IMpaBHIIA
oOIIeHNs] CO cTapmmMu (TpenojaBarejeM) U CBEPCTHUKAMU (0OyYaIOIIUMUCS), TPUHIIUIIBI
y4eOHOM TUCIUIIMHBI U CAMOOPTraHU3alIHH.

3.1 TpeGoBaHusi K MMHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanu3arnus mporpaMmbl yaeOHOW JUCIMILTAHEI 0OecIieyeHa:
Kabuner OOmeo0pa3oBaTeNbHBIX JUCIUILUIAH 711 IPOBEICHUSI JIEKITHOHHBIX (TEOPETHUECKUX )
3aHATUH, AMCHUIUTMHAPHON moAroToBKHU, Ne 108. JlabopaTopusi XMMHKO-aHaTUTHYECKas, Kao.
3009.
VMK 1o pucuuriuie, IMIaKTHYECKUd MaTepual.
I. TIK, mynpTUMenuitHO€ 000py1I0BaHHE
Komnerotep — 1 wt.; npoektop — 1 wT.; 3kpaH — 1 mrT.; akycTudyeckas cuctema — 1 KOMIL.;
npuHTtep — | mir.
II.JInieH3noHHOE porpaMMHOE 00ecIeUeHNE
Microsoft Windows (moroBop Ne 7810 ot 14.09.2021 mo 30.11.2022), Microsoft Office
Professional Plus (moroBop Ne 7810 ot 14.09.2021 mo 30.11.2022), Zoom (OecmiaTHas
Bepcusi) — cBoOoHO-pactpocTpansiemoe 110.
3.2.upopmannonHoe odecnevyeHne pean3aliu NPorpaMmbl

Jlist peanm3and MpoOrpaMMbl y4€OHOW JUCHUTUIMHBI OMOJUOTEYHBIA (OHI HMEeT
MEeYaTHBIC, AIEKTPOHHBIC U HHPOPMAITMOHHBIE PECYPCHI
3.2.1. OCHOBHBIC HCTOYHHUKH:
1. Pymsutuc, I'. E. Xumus. ba3osblii ypoBenb. 10 kimacc : yueOHMK Juis 00pa30BaTENbHBIX
opranumzaruii / I'. E. Pynsutuc, @. I'. ®enpaman. - 6-e¢ uznanue. - Mocksa : [IpocBemienne,
2019. - 225 c. : uB. wi. - ISBN 978-5-09-071789-2. — TekcT : HENOCPEACTBEHHBIM.
2. Pymsutuc, I'. E. Xumus. bazoBeiii ypoBeHb. 11 kmacc : ydyeOHWK 11 0Opa3oBaTeIbHBIX
opranuzaimii / I'. E. Pymutuc, ®@. I'. ®enpaman. - 6-e uznanue. - Mocksa : IIpocsemienue,
2019. - 224 c. : uB. ui. - ISBN 978-5-09-071856-1. — TekcT : HEmOCpeACTBEHHBIM.
3. Xumus. 3amaqHvK : yaeOHOE TOcoOue Ui CpeqHEro MpodecCHOHAIBHOTO 00pa3oBaHus /
1O. A. Jlebene [u nap.]; mox obmei pemakmueit I'. H. ®aneeBa. — Mocksa : M3gaTenbCcTBO
HOpaiir, 2022. — 236 c. — (IIpodeccronansuoe odpazoBanue). — ISBN 978-5-9916-7786-8.
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— Teker : anextponHsld // OOpazoBarenvHas tiatrgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/491053 (nara obpamenus: 08.06.2022).

4 Xumus : y4eOHMK 151 cpeaHero mnpodeccuoHanbHoro obpazoanusi/ 0. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBai ; mox obmieit penakuueit I'. H. ®ageeBa. — 2-¢
u3a., mnepepab. um gom.— MockBa: HMzmarensctBo IOpaiit, 2022.— 431c.—
(ITpoeccuonansroe odpazosanue). — ISBN 978-5-9916-7723-3. — TekcT : 37€KTPOHHBIH //
O6pazoBarenpHas miarpopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/491035 (mara
obpamenus: 08.06.2022).

3.2.2 JlonoJHUTEJbHbIE€ HCTOYHUKM:

1. bepesun, b. JI. Opranndeckas xumus B 2 4. Yacts 1 : yueOHuK ans By3oB / b. JI.
bepesun, /1. b. bepe3un. — 2-e u3a. — Mocksa : U3narensctBo FOpaiit, 2021. — 313 ¢. —
(Beicmee obOpaszoBanue). — ISBN 978-5-534-03830-9. — Tekcr : snektponHsii // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/470530 (nata obpamienus: 08.06.2022).

2. bepesun, b. JI. Oprannyeckas xumusi B 2 4. Yacts 2 : ydeOHUK 1711 By30B / b.
. bepesun, /1. b. bepe3un. — 2-e u3n. — Mocksa : M3narensctBo FOpaiit, 2020. — 452 c.
— (Bwicmiee obpaszoBanue). — ISBN 978-5-534-03832-3. — Tekct : anekrponHsblit // 3BC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/451616 (nara obpamenus: 08.06.2022).

3. MapteinoBa, T. B. Xumus : y4eOHUK U TPAKTUKYM Ui CPEIHETO
npodeccuonanbHOro oopazosanus / T. B. MaprteiHoBa, 1. B. Apramonosa, E. b. 'ogyHoB ;
non obmeit penakiueit T. B. MaprtbiHOBOM. — 2-¢ u3#., ucmp. U jgorn. — Mocksa :
NznarensctBO FOpaiit, 2021. — 368 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-
5-534-11018-0. — Tekct : onektponnwni // DOBC IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/469554 (nara obpamienus: 08.06.2022).

3.2.3 UndopmanuoHHbIe pecypcehl:

1. A. B. Manyiinos, B. . PoguonoB. OcHoBbl xumuu. HTEpHET-yueOHUK : [caldT] -
http://www.hemi.nsu.ru/ — (gara obpamenus: 08.06.2022) — TeKCT : STEKTPOHHBIMH.

2. Xypunan «Xumusi B mkone» : [caiT]- http:/www.hvsh.ru/ — (nmara
obpamienns:08.06.2022) — TekcT : 2IeKTPOHHBIH.

3. O0Opa3oBaTenbHBIA CAUT JJIs IIKOJIBHUKOB : [caiiT] - http://www.alhimik.ru/ — (mata
oOpamienns:08.06.2022) — TekcT : 2IeKTPOHHBIH.

4. O0pa3oBaTeNbHBIA CAUT JIJIS MKOJBHUKOB «XUMHs» : [caldT] - http://hemi.wallst.ru/
- (mara obpamenus:08.06.2022) — TeKCT : 3MEKTPOHHBIH.

5. DnekTpoHHas OMOMMOTEKA MO XUMHH : [caiiT] - http://www.chem.msu.ru/ — (mata
o0pamienns:08.06.2022) — Tekct : 2IeKTPOHHBIH.

6. DNEKTPOHHBIA KypHal «XUMHKA W XuMus» : [cadT] - http://chemistry-
chemists.com/ — (1ara oOpamenus:08.06.2022) — TeKCT : 3NEKTPOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCIUITJIMHBI

Pe3ysabTarnl 00yyeHus

Kpurepum oueHku

MeTtoanl OlIeHKH

Ymern:

JlaBaTh omnpeaeeHue U | JaeT omnpeaeneHue u - onepupyer | Texymuid
OTIepUpPOBATH CIIEYIOIIUMU | CISIYIOIIIMHE XUMHUYECKHUMH | KOHTPOIh B
XUMHYECKUMHU MOHSTUSIMU: | TIOHATUSIMU: BEIIECTBO, XUMUYECKUIl | popme
BEIIECTBO, XMUMHYECKHI DJIEMEHT, | SJIeMEHT, aToM, MOJIEKYJIa, | BBIIONHEHUSI U
aTOM, MOJIEKYyJla, OTHOCHUTEJIbHBIE | OTHOCUTEIbHbBIE aTOMHas U | 3alIUTHI
aTOMHAasi M MOJICKYJISIpPHAsT MacChl, | MOJICKYJISIpHAsI MAacCCHlI, WOH, | TPAKTUIECKIX
WOH, QIJIOTPOIHUS,  HM30TOIBL, | aJUIOTPONUS, M3OTOIBI, XUMHYECKas | 3aHATUI U
XUMHUYECKast CBsI3b, | CBSI3b, AIIEKTPOOTPHIIATEIHHOCTD, | JTA0OPATOPHBIX
AEKTPOOTPHUIIATENEHOCTb, BaJICHTHOCTh, CTENEHb OKHUCJEHHs, | paboT MO TeMam:
BaJICHTHOCTh, CTENEHb OKUCIEHUA, | MOJb, MOJSpHas macca, moisapueii | 1.1, 1.2, 1.3,1.4,
MOJIb, MOJISIDHASsI Macca, MOJSIPHBIN | 00beM  ra3o00pa3HbBIX  Bemiects, | 1.5, 1.6, 1.7, 2.1,
00BeM Ta3000pa3HBIX  BEMIECTB, | BEIIECTBA MOJIEKYJISIPHOTO u|22,2324
BEIIECTBA  MOJIEKYJSIPHOTO U | HEMOJIEKYJISIPHOTO CTpOEHHS,

HEMOJIEKYJIIPHOTO CTPOCHHUS, | paCTBOPHI, ANEKTPOJIUT u

pacTBOPHI, ANEKTPOJIUT U | HERJIEKTPOJIIUT, DJIEKTPOIUTHYECKAs

HEDJIEKTPOJIUT, JUCCOITHAITHS, OKUCIIUTEITh u

JNEKTPONIUTHYECKAS] JHUCCOLMAILIMS, | BOCCTAHOBUTEb,  OKHCIEHHE U

OKUCJIUTETTh U BOCCTAaHOBUTEIb, | BOCCTAHOBIICHHUE, TEIJIOBOM A ekt

OKHCJICHHE M BOCCTAHOBJICHME, | pEaKI[MH, CKOPOCTh XHWMHYECKOU

TerioBo  3ddexkr  peakuuu, | peakuM, — KaTajau3, XHUMHYECKOe

CKOPOCTh XUMHYECKOW peaklMH, | paBHOBECHE, YIJIEPOJHBIM CKEJeT,

KaTajan3, XUMHYECKOe paBHOBecHe, | QyHKIMOHAIBbHAS TPYIINa, U30MEpHs,

YIIIepOAHBIN CKeJIeT, | TOMOJIOT s

(GyHKIMOHATBHAS rpymnmna,

U30MEPHUsL, TOMOJIOTHSI

OK 4,0K 5

dbopMynupoBaTh 3aKOHBI | (OPMYNIUPYET 3aKOHBI coXpaHeHus | Texymui

COXpPAaHEHHMSI MacChl BEIIECTB U | MACChl BEMIECTB H IOCTOSIHCTBA | KOHTPOJb B

MIOCTOSTHCTBA COCTaBa BEIIECTB COCTaBa BEIIECTB dopme

OK1,0K2,0K4,0K5,0K6 BBITTIOJTHEHH S u
3aIUTHI
71a00paTOPHBIX
paboT Mo Temam:
1.1,1.2,1.3

OOBACHATHL (UBMYECKUN CMBICT | 00BsiCHACT  (pu3umueckuid  cmbIca | Texyruit

CUMBOJIUKH MEPUOANYECKON | CUMBOJIUKH MEPUOANYECKON | KOHTPOIIb B

TaOJIMIBl XUMHYECKHX D3JIEMEHTOB | TaONUIIBI XUMUYECKUX 3reMeHToB [I. | popme

A. W. MenneneeBa (Homepos | 1. MenneneeBa (HOMEpOB 3JIEMEHTA, | BHIIOJIHEHUSI U

JJIeMEHTa, Nepuoia, TPYIIbI) U | MepUoJia, TPYIIbI) U YCTAHOBKH | 3aIIUTHI

yCTaHOBKA MPUYUHHO- | IPUIMHHO-CIICACTBEHHON CBSI3M | MPAKTUYECKUX

CIIEICTBEHHOM  CBSI3W  MEXAY | MeXAY  CTPOGHHEM  aromMa U | 3aHATHUl o

CTPOCHHUEM aToma U | 3aKOHOMEPHOCTIMH u3MeHeHus | temam: 1.1, 1.2

3aKOHOMEPHOCTSIMU M3MEHEHHUS | CBOMCTB AJIEMEHTOB U 00pa30BaHHBIX

CBOWCTB DIIEMEHTOB U | MU BEIIECTB B TEpUOAAX W

0o0pa3oBaHHBIX MMM BEILIECTB B | Fpymmax.

[IEpUOJaxX U Ipymmax.
OK 2,0K 4, 0K 5, 0K 6
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JaBaThb

XapaKTEPUCTUKY

JTa€T XapPaKTEPUCTUKY BaKHEUIINX

Texymui

BOXHEHIINX THIIOB XUMHYECKHX | THTIOB  XUMHYECKHX  CBsI3ed W | KOHTPOJb B
CBSI3€l M OTHOCUTEIBHOCTH 3TOW | OTHOCUTEIBHOCTH STOW THIIOJOTHH. | (hopme
THUTIOJIOTUH. OO0bsicHTh | OOBSACHSET 3aBUCUMOCTH CBOMCTB | BHIMIOTHEHHS U
3aBHCHUMOCTbh CBOWCTB BELIECTB OT | BELIECTB OT MX COCTaBa U CTPOCHHUS | 3alLIUTHI
ux cocraBa u CTPOCHHS | KPUCTAITMYECKHUX PELIETOK. MPAKTUIECKIX
KPUCTATMYECKHUX PELIETOK. 3aHATUN 110 TEME:
OK 3,0K 4 2.1
UCMOJNb30BaTh B y4yeOHOW W | UCTHONB3yeT B yueOHOI n | Texymuii
npohecCHOHANBHOM JAESITEeIbHOCTH | MPO(ecCHOHANBHON — JesITeNbHOCTH | KOHTPOJIb B
XUMHYECKHUX TEPMHUHOB U | XUMHYECKHX TEPMHHOB u | hopme
CUMBOJIUKH. CHUMBOJIUKH. BBIMIOJIHEHUSI U
OK 1,0K?2,0K 3, 0K 6 3aIIUTHI
MPAKTUYECKUX
3aHATHI u
71a00paTOPHBIX
paboT mo Temam:
1.1, 1.2, 1.3,1.4,
1.5, 1.6, 1.7, 2.1,
22,23,24
OOBSCHATh CYIIHOCTh XUMHUYECKHX | OOBSACHSAET CYIIHOCTh XHUMHYECKUX | TeKyrimii
npoueccoB.  Kmaccuduuupoats | mpoLeccos. Knaccudunupyer | KOHTpoIb B
XUMHUYECKHE peaxkuuu M0 | XUMUYECKUE PEAKINH 110 PA3TUYHBIM | (hopme
pa3MYHbIM TpU3HAKAM: YHCIY W | IPU3HAKaM: YUCIY M  COCTaBy | BHIIOJIHEHUA  H
COCTaBY MPOJYKTOB M PEAreHTOB, | IPOIYKTOB M PEAreHTOB, TEIUIOBOMY | 3aIlUTHI
TETJIOBOMY abhdexry, | abdexty, HampamieHHto,  ¢ase, | MPaKTHICCKUX
HampaBlieHUIo, (a3e, HAIMYUIO | HATMYUIO KaTaau3aTopa, U3MEHEHUIO | 3aHSTUI u
KaTajan3aTopa, U3MEHEHUIO | CTENEHEH OKHCIIEHUS JJIEMEHTOB, | JaOOPaTOPHBIX
CTCTICHEW OKHUCJICHHS 3JIEMEHTOB, | 00pa3yrOMINX BEIIECTBA. | padOT MO TeMaM:
obOpazyromux BEIIECTBA. | Y CTaHABIMBAET NMpu3Haku oomero u | 1.1, 1.2, 1.3,1.4,
YcraHaBnuBaTh MPU3HAKK OOIIETO | pa3MUYHOrO B THmonoruu peakmui | 1.5, 1.6, 1.7, 2.1,
W pa3IUYHOrO B  THUIOJIOTUHU | JJIst HEOPraHUYeCcKoi u|222,23,24
peaKuMii i1 HEOPraHWYECKOM W | OPraHUYECKOM XHMUHU.
OPraHNYEeCKON XUMHH.
OK 2, 0K 3,0K 6
COCTaBJIITh YPAaBHEHUSI PEAKLM C | COCTaBIsAECT ypaBHEHUs] peakuui c | Texkymui
MOMOIIBI0 METOJIa DJIGKTPOHHOTO | MMOMOIIBI0 METOJIa  AJIEKTPOHHOTO | KOHTPOIh B
6amanca. OOBICHATH 3aBUCUMOCTH | OamaHca. OOBSCHAET 3aBUCUMOCTH | (hopme
CKOPOCTH XHMHYECKON pPEaKIUHd U | CKOPOCTH XUMUYECKOW pPEaKIUU | | BBIIOJHEHUS |
MOJIOXKEHUS XUMHYECKOTO | MOJIOKEHHUS XUMHYECKOTO | 3alUThI
paBHOBECHS oT Pa3TUYHBIX | pABHOBECHS oT Pa3TUYHBIX | MPAKTUYECKOTO
(bakTopoB. (hakTOpOB. 3aHATHS TIO TEME:
OK 2,0K 3 6.1
BBITIOJIHATH XUMHYECKUM | BBIOJTHSIET xuMHudeckuil | Tekymmit
OKCIIEPUMEHT IO PACMO3HABAHUIO | SKCIIEPUMEHT TI0 PACIIO3HABAHUIO | KOHTPOIh B
BAXHEHMIINX HEOPraHMYECKUX U | BAXKHEHIIMX  HeopraHudeckux U | popme
OpPTaHMYECKHUX BEIIECTB, | OPTAHUYECKUX BEIIECTB, MOTYYCHHUIO | BHIMIOTHEHUSI U
MOJIyYEHUIO KOHKPETHBIX BEIIECTB, | KOHKPETHBIX BEIIECTB, OTHOCAILIUXCS | 3aIUTHI
OTHOCSIIIUXCSA K  W3YYCHHBIM | K M3yYCHHBIM KJIaCCaM COSAMHEHHUN. | MPAKTUYECKOTO

KJIacCcaM COEIUHEHUH.
OK2,0K3,0K6

3aHATHA IO TEME:
2.1
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BBITIOJIHATH XAMUYECKUM | BBITTOJIHSIET xumudeckue | Tekymmit
OKCIIEPUMEHT B MOJTHOM | DKCTIEPUMEHTBI B MIOJTHOM | KOHTPOITb B
COOTBETCTBUU C IIpaBUJIaMU | COOTBETCTBUU C npaBwiaMu | opme
0e30IMacHOCTH. HabmogaTs, | 0€3011aCHOCTH. HaOmrogath, | BEINONHEHUS |
¢ukcupoBaTh U JaBaTh onucaHue | GUKCHUPOBaTh M JaBaThb OMNMCAHME | 3AIUTHI
pe3yIbTaToOB MIPOBEJICHHOTO | Pe3yIbTaTOB MPOBEJICHHOTO | TA0OPATOPHBIX
JKCIIEpUMEHTA JKCIIEPUMEHTA paboT mo Temam:
OK 3,0K 4 1.3, 1.5, 1.7, 2.3,
2.4
IPOBOJIUTH pacueTsl M0 | MPOBOJIUT pacyeTsl Mo XuMudeckuMm | Texymuit
XUMHYECKUM dbopmynam u | (hopMyrnaMm U ypaBHEHUSM PEaKIuii; | KOHTPOJb B
YpaBHEHUSM PEaKIIHi; dbopme
OK2,0K3,0K4 BBITTIOJTHECHU S u
3aIUTHI
MPAKTUIECKOTO
3aHATUA IO TEME:
1.1,1.4,1.5,1.7
OOBSACHATHP XUMHYECKHE SIBICHUS, | OOBACHAET XUMHUYECKHE SBJICHUS, | TeKyIuii
MPOUCXOISIINE B MIPUPOJIC, OBITY U | IPOUCXOJISIINE B MPUPOAE, OBITY U | KOHTPOIb B
Ha MPOU3BOCTBE. Ha TIPOU3BOJICTBE. dopme
OK 3 BBITIOJTHEHUSI U
3alUTHI
71a00paTOPHBIX
paboT Mo Temam:
1.7,2.3
OTIpeIeNATh BO3MOXXHOCTH | OTpenessieT BO3MOXXHOCTH | Texymuit
MPOTEKAHUS XUMHYECKHUX | TPOTEKAHUS XUMHYECKHUX | KOHTPOJIb B
MpeBpaleHH B Pa3JIMYHBIX | IpEBpaIICHU B pa3inuuHbIX | hopme
YCIOBUSIX. YCIIOBUSIX. BBITIOJTHEHUSI U
OK2,0K3 3alUTEI
1a00paTOPHBIX
paboT Mo Temam:
1.3,1.5,1.7,2.3
TOTOBUTH pacTBOpPHI  3aJJaHHOW | TOTOBHUT pactBopbl  3agaHHOM | Texkymui
KOHIIEHTpAalluu B OBITY M Ha | KOHIEHTpaUM B OBITYy ¥ HA | KOHTPOJIb B
MIPOU3BO/JICTBE. MIPOU3BO/ICTBE. dopme
OK2,0K3 BBITTOJTHEHUS n
3aIUTHI
71a00paTOPHBIX
paboT Mo Temam:
1.3,2.3
CaMOCTOSITENTEHO HAXOJUTh | CAMOCTOSITEITLHO HaxouT | Tekymiumii
XUMHUYECKYI0  MHPOPMAIUIO  C | XUMHUYECKYIO UH(}OPMAIIHIO C | KOHTPOJIb B
HCIIOJIb30BaHNEM Pa3IMYHBIX | UCIIOJIb30BAHUEM pa3ianuHbIX | hopme
UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX | UICTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX | 3aIUTHI
W3/IaHW, KOMITBIOTEPHBIX  0a3 | U3JaHUH, KOMIBIOTEPHBIX 0a3 | TBOPUECKOM

JaHHBIX, pecypcoB MHTepHeTA).
OK2,0K3

JaHHBIX, pecypcoB MHTepHETA).

paboThI IO TEeMaM
23,24

HCIIOJI30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHM JUIsi 00pabOTKH H
rnepenayu XAMHUYECKOU

I/ICHOHB3yeT KOMHBIOTeprIe
TEXHOJIOTHH  JUII  O0paboTKH |
nepeaayn XMMUYeckord MHGopMaIiu

Tekymmit
KOHTPOJIb B
dbopme
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UHPOpPMALIUK U ee TPEeACTaBICHUS
B Pa3NIUYHBIX opMax
OK2,0K3,0K5

H €C MPCACTABJICHUA B Pa3JIMYHBIX
dopmax

3alIUThI
TBOPYECKOMN
paboTHI IO TeMaM
23,24

JlaBaTh  OLEHKY JOCTOBEPHOCTH
XUMUYECKON uH(popMaIuu,
MIOCTYIAOIECH u3 pa3HBIX
HUCTOYHUKOB

OK 5

JaeT OIICHKY
XUMHUYECKOU
MIOCTYIIAOIIEH u3
HCTOYHHUKOB

JOCTOBEPHOCTH
nHdopmauu,
pasHbIX

Texymmuit
KOHTPOJIb B
dbopme

3aIUTHI
TBOPYECKOMN
paboTHI IO TeMaM
23,24

3HATE:

3aKOHBI COXpaHEHUs MaccChl
BEIIECTB M IIOCTOSHCTBA COCTaBa
BEILECTB. [IpuunHHO-
CIEICTBEHHOM  CBSI3U  MEXKIY
COJIEpKAaHUEM HTUX 3aKOHOB U
HalMCaHUEeM XUMHYECKHX (opMyl
u YPaBHEHUM. YcraHoBka
3BOJIIOIIMOHHOMN CYIIHOCTH
MEH/ICJICEBCKOM W COBPEMEHHOM
(GOpMYyIHUPOBOK  MEPUOAUYECKOTO
3akoHa /. 1. Menneneena.

OK 3

3HaeT 3aKOHBl COXPAHEHUS MAacChl
BEIIECTB M TIOCTOSHCTBA COCTaBa
BellecTB. [IpuUMHHO-CIEACTBEHHOMN
CBA3M MEXKIY COIEPKAHUEM ITHX
3aKOHOB M HANHMCAHUEM XMUMHYECKUX
dbopmMyn u ypaBHEHHH. YCTaHOBKa
9BOJIIOLIUOHHON CYIIIHOCTH
MEHJICJICEBCKOMI ¥ COBPEMEHHOM
(bopMyIHPOBOK MEPUOANYECKOTO
3akoHa /[. 1. Menneneena.

Texymuit
KOHTPOJIb B
dbopme

YCTHOTO  OIpoca
no teme 1.2

3aBUCHUMOCTb CBOMCTB XUMHYECKHUX
BEIIECTB OT CTPOCHHUS aTOMOB
o0pa3ylomux HUX  XUMHYECKHX
3JIEMEHTOB.

OK 6

OOBSICHSIET 3aBHCHMOCTL CBOICTB
XUMHAYECKMX BEIIECTB OT CTPOCHHS
aTOMOB 00pa3yIoNmx ux
XUMHYECKHX DIIEMEHTOB.

Texymmuit
KOHTPOITh B
dbopme
BBIIOJIHEHUST |
3aIUThI
1a00paTOPHBIX
paboT mo Temam:
1.3

OCHOBHBIE  TIOJIOXKEHUSI  TEOPUU
AJIEKTPOJIUTUYECKON JTUCCOIHAIIAN
U XapaKTepUCTUKA B CBETE 3TOU

3HAET OCHOBHBIE IMOJIOKEHUSI TEOPUH
AIEKTPOJUTUYECKON TUCCOIUAIINA 1
XapakTepUCTUKa B  CBETE  ATOM

Tekymmit
KOHTPOJIb B
dbopme

TEOpUn CBOMCTB OCHOBHBIX | TEOPUU CBOMCTB OCHOBHBIX KJIACCOB | TECTUPOBAHUSA IIO
KJIACCOB HEOPraHUYECKUX | HEOPTaHUYECKUX COCIUHEHUN. Tteme 1.5
COCTUHEHUN.

OK 5

OCHOBHBIE  TIOJIOKEHUS  TEOPHU | 3HAET OCHOBHBIE MOJIOXKEHUS Teopuu | Tekymmii
XUMUYECKOTO CTPOEHMS | XMMUUYECKOTO CTPOEHMS | KOHTPOJIb B
OPraHMYECKUX  COCIMHEHUH U | OpraHMYECKHX COCIUHEHUN u | popme
XapakTepUCTUKA B CBETE€ JTOU | XapaKTEpUCTHKAa B  CBETE€ OTOU | TECTUPOBAHUA 10
TEOpUHU CBOWCTB OCHOBHBIX | TEOPUHM CBOMCTB OCHOBHBIX KJIaccoOB | pazaeny 1
KJIaCCOB OpraHNYeCKHUX | OPraHUYECKUX COCIUHEHUN.

COCTUHEHUN.

OK 4

Ha3BaHHME M3YYCHHBIX BELIECTB I10 | HAa3bIBA€T M3YYEHHBIE BemiecTBa 1o | Tekymmii
TPUBHAIILHOU WY | TPUBHAIIBHOM WIM MEXIYHApOIHOU | KOHTPOJIb B
MEXYHApOJHON HOMEHKJAType M | HOMEHKJIAType U OTpakeHUe cocTasa | hopme
OTPAKEHUE cOCTaBa JTUX | ’TUX COCJMHEHMM C IIOMONIBIO | YCTHOTO OIlpoca
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COCIMHEHU N c MOMOIIBIO | XUMUYECKUX (POPMYIL. no teme 1.5u 2.1

XUMHUYECKHUX (POPMYIL

OK3

KJaccu(UKAlMIl0  BEHIECTB U | KJaccu(uUupyer Bemecrea M | Texymun

IPOLECCOB €  TOYKM  3pEHUs | IPOLEcChl € TOYKU  3PEHHUS | KOHTPOIb B

OKHCJICHUS-BOCCTAHOBJICHHUS. OKHCJICHUSA-BOCCTAHOBJICHHUS. dopme

OK2 YCTHOI'O  OIpoca
no teme 1.2m 2.2

coluoieHme npaBui | cOOMIOAaeT mpaBuia dKojoruyecku | Texymumit

JKOJIOTMYECKH TPaMOTHOIO | TPAMOTHOTO MOBEICHUS B | KOHTPOJIb B

IIOBEICHUS B OKPYKAIOLICH Cpelie. | OKpYKAroLIeH cpele. dopme

OK 1

JIETTOBOM UTPBI MO

temam: 1.4, 1.5,
1.6,1.7
OLIGHKY BIUSHHUS XUMHYECKOTO | OIICHWBACT BIHMSIHUE XUMHUECKOro | Texymuii
3arpsI3HEHUS] OKPYIKAIOWIeH Cpelibl | 3arpsi3HeHUs] OKPY)KAIOIIeH cpesl Ha | KOHTPOJIb B
Ha OpraHu3M YeJlOBeKa W JPYrHe | OpraHu3M 4elloBeKa U APYyTHue KuBbie | hopme
KHMBbIE OPTAaHU3MBI. OpTaHHU3MBI. 3aIINTHI
OK 5 TBOPUYECKOMN

paboTHI IO TEeMaM
1.7,2.4

coOoieHne TpaBuil 0€3011acHOTO
oOpamieHuss C  TOPIOYMMH H
TOKCHUYHBIMUA BEILIECTBAMH,

1a00paTOpPHBIM 000PYIOBAaHUEM.
OK 2

cobOmrolaeT TpaBmiIa  0€30MacHOTO
oOpamieHuss ¢  TOPIOYMMH U
TOKCUYHBIMHU BEILIECTBAMH,
1a00paTOPHBIM 000PYIOBAHHEM.

Tekymmit
KOHTPOJIb B
dbopme
BHITIOJTHEHHUSI U
3aIUTHI
MPAKTUIECKIX
3aHATUN u
71a00paTOPHBIX
paboT Mo Temam:
1.1, 1.2, 1.3,1.4,
1.5, 1.6, 1.7, 2.1,
22,23,24
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