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1. OBIIASI XAPAKTEPHCTHKA ITIPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
JUCHUIINHBI

XUMUs
1.1. ObsacTh NPpUMEHEHHUs TPOrPAMMBI
[Iporpamma 061I€00pa30BaTEIHFHON NUCIMIUIMHBI SBIISETCS YacThi0 00pa30BaTEeIbHON
nporpammbel B cootBerctBun ¢ ®PI'OC mno cnenuansHoctn 40.02.04 IOpucnpynenuus,
KBasIM(UKAIMS — FOPUCT

1.2. Mecro mnporpammsbl  00HI€00pPa30BATEJbHOM  JUCHMILIMHBI B  CTPYKType
o0pa3oBaTe/IbHOI MporpamMmsl: oOuieoOpazoBarenbHas aucuumuHa (OJ]) sBnsercs 4acThio
o0s3aTenbHOM  mpenMeTHOW  o0jacTu  «ATpOTEXHOJIOTMYECKOM, €CTECTBEHHO-HAyUHOM.
Hucummumuaa  OVYILL1l  Xumus  oTHocuTcs K OOmUM  y4yeOHBIM  IpeaMeTaMm
00111600pa30BaTEILHOTO IUKJIA.

1.3 Pe3yabTaThl 0CBOEHHS POrPaMMbl 00111€00pa30BaTEIbHON TUCIUIJIMHBI:

OcBoenue comepkanust  0OmE0OpPa30BATEIBHON — TUCHUIUIMHBI ~ XUMHA ~ OOecreyruBaeT
JOCTUKEHHE CTYIEHTaMU CIEAYIOLUX Pe3yibmamos:
JIUYHOCHHBIX:

rPa’kJ1IaHCKOT0 BOCITUTAHUSL:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOW TMO3MIIMM  OOYydYalomerocss Kak akTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOsI3aHHOCTEH, yBa)XKCHUE 3aKOHA U
PaBOMOPSIKA;

MPUHATHE TPATUIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYEIIOBEUECKIMX TYMAaHUCTUYECKUX |
JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh TMPOTUBOCTOSITH HJCOJIOTHMH JKCTPEMHU3Ma, HaI[MOHAIW3Ma, KceHodoOuwu,
JUCKPUMMHALIMY 10 COLMATBHBIM, PETUTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM;

TOTOBHOCTh BECTU COBMECTHYIO JICSITEIIbBHOCTh B HMHTEpECcaX TPa)xKTaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIIPABJICHUU B 0011e00pa30BaTeNbHON OpraHu3alui U JAETCKO-IOHOIIECKHIX
OpraHu3aIusX;

YMEHHE B3aUMOJECHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(YHKIUSIMU 1 HA3HAUYCHUEM,

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JESATEIbHOCTH;

MaTPUOTUUECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPaXKIAHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJbTYpPY, POIILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K TOCY/IapCTBEHHBIM CHMBOJIaM, UCTOPHUYECKOMY U MPUPOJTHOMY
HacJeaMIo, MaMsITHUKAaM, TpaauuusMm HapoaoB Poccuum, noctmxenussiMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

uzeiHas yoekIeHHOCTb, TOTOBHOCTD K CIYXKEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM U (WJIM) APYTUM YJIEHAM CEMbH, CO3JJaHUIO
CEMbUM HAa OCHOBE OCO3HAHHOIO MPHUHATHA LEHHOCTEH CEMEHHOM >KMU3HH B COOTBETCTBUU C
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TpaauuusiMu HaponoB Poccuu;

ACTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CTIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIIICHHUIA;

CIIOCOOHOCTH BOCTIPUHUMATh PA3IMYHBIC BUJIBI HCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO
U APYTUX HAPOJIOB, OUIYLIaTh SMOIIMOHATIBHOE BO3/IEIICTBHE HCKYCCTBA;

yOEKICHHOCTh B 3HAUMMOCTH JUISl JIMYHOCTH U OOIIECTBA OTEYECTBEHHOT'O MU MHUPOBOTO
HCKYCCTBA, STHUICCKUX KYJIbTYPHBIX TPAJAUIIANA U HAPOJTHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUIAX HUCKYCCTBA, CTPEMIICHUE MPOSIBISTH
KadecTBa TBOPUYECKON JTMIHOCTH;

(U3UYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 3J0POBOTO MW Oe3omacHOro oOpa3a IKWU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO;

MOTPeOHOCTh B (DU3UYECKOM  COBEPIICHCTBOBAHWU,  3AHATHUAX  CIIOPTHUBHO-
03/I0POBUTEIBHOM ESTENIbHOCTHIO;

AKTUBHOE HENPHUATHE BPEAHBIX MPUBBIYCK U UHBIX ()OPM NMPUIHHEHUS Bpeaa GU3MICCKOMY
Y IICUXUYECKOMY 37J0POBBIO;

TPYIOBOT'O BOCIIUTAHHUS:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0I00ue;

TOTOBHOCTH K aKTUBHOM JIEATEILHOCTH TEXHOJOTUUECKOU M COIMAIIBHON HAMPABICHHOCTH,
CIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH U CaMOCTOSTENBHO  BBIONHATH  TaKylO
JeSITeNIbHOCTD;

UHTEpEC K pa3Nu4HbIM cdepaM NpodeCCHOHATBHONW AESITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHHIO M camMO0Opa30BaHUIO Ha MPOTSHKEHUU BCe
KU3HU;

HKOJIOTUYECKOT'O BOCIIUTAHMUS:

c(hOpMUPOBAHHOCTh  AKOJOTHYECKON KYJbTYphl, TOHHMMAaHUE BJIMSIHHUS COLHUAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
I00aTBFHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

IUTAHUPOBAHUE W OCYIIECTBIEHUE NEHCTBUN B OKpY’KalolIeH cpelie Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

AKTUBHOE HETPUSATUE NEUCTBUMN, MPUHOCSIIUX BPE] OKPYKaIOIIEH Cpene;

yMeHHue MIPOTHO3UPOBATH HeOIaronpusTHhIC 9KOJIOTHYECKHE MIOCIIEACTBUS
npeanpUHUMAEeMbIX JEHCTBHIA, TPEIOTBPALIATh UX;

paciMpeHue ONbITa ASSITENbHOCTH SKOJIOITMYECKOI HAlpaBIeHHOCTH;

[IEHHOCTH HAY4YHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsT HAyKH © OOIECTBEHHOW TMPAaKTUKHU, OCHOBAHHOTO Ha JHallore KyJIbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YMTATEIbCKOM KYJIBTYpPhl KaK CpPe/ICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAaHHE LEHHOCTHU HAy4YHOH AeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

MeTanpeMeTHbIX:

OBRJajicHUE YHUBEPCAIBHBIMH YUY€OHBIMH TTO3HABATEIIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JIOTUYECKUE JICHCTBHUS:

CaMOCTOSITENILHO (DOPMYJIUPOBATh W aKTYaJIM3MpPOBAaTh NPOOJIEMy, paccMaTpHUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBAThH CYIICCTBCHHBIM MPHU3HAK WJIM OCHOBAHUS ISl CPABHEHUS, Kilaccu(uKanuu
1 0000IIEHN,



OTIPECTIATH 1eNIN ACSITENFHOCTH, 337]aBaTh MapaMETPhl M KPUTEPHUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHHSX;

BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISM,
OILIEHUBATh PUCKH MOCIIEICTBUI e TETLHOCTH,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM;

0) 6a30BbBIE UCCIIETOBATEIHLCKUE ICHCTBUS:

BIIQ/IETh HaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHOW NEATENIbHOCTH, HAaBBIKAMU
paspenieHus mpooem;

CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB  PELICHHS
MPAKTHYECKHX 33124, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

OBJIaJICHUE BHJIAMH JIEATEIBHOCTH 10 TOJIYYEHUIO HOBOIO 3HAHMsS, €ro MHTEpIpEeTalunH,
MpeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE IIPH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

dbopMHupoBaHHE HAYYHOTO THUMA MBIIIICHHUS, BJIAaJCHUE HAYYHOW TEPMHHOJIOTHEH,
KITFOYEBBIMH MOHATHSIMHU U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4ll B 0Opa30BATEIHbHON ACATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  IPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3HpPOBATh 3a/ady, BBIJBUTATh
TUIIOTE3Y €€ peIleHHs, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHIH,
3aaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIC B XOJI€ PEUICHUS 3aaud Pe3yIbTaThl, KpUTHUECKH OIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHaJIN3a UMEIOIINXCSI MaTepUATbHBIX
¥ HEMaTepHAaJIbHBIX PECYPCOB;

OCYIIECTBIISITh IIeJICHANPABICHHBI TIOUCK TEPEHOCa CPEICTB M CIIOCOOOB NEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCHTh 3HAHWUS B  TIO3HABAaTENBPHYIO M  TPAKTHYECKyl0  00iacTu
KHU3HEJIEATeTbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE HJIEH, TIpe/IaraTh OPUTHHATbHBIE TIOJXObl U PEIICHHUS,

CTaBHUTH MPOOJIEMBI U 337a49H, JIOMyCKAIOIINE aJIbTePHATUBHBIC PEUICHUS;

B) paboTa ¢ uHdpopmMaruei:

BJAJIETh HABBIKAMH TIOJIy4eHUS HMHPOpPMAUM #3 HMCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOUCK, AaHalu3, CHUCTEeMAaTH3allMi0 ¥ HHTEPIpPETaINIo
UH(POPMALIUHU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHS;

CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax c y4eTOM Ha3HaueHUs UH(pOpMaLUU U 1IeIeBOi
ayJUTOPUH, BEIOHPAst ONTHMAIBHYIO (JOPMY TIPEICTABICHHUS M BU3YAIN3allNH;

OLIGHHUBATh JTOCTOBEPHOCTH, JIESTUTUMHOCTh MH(OpPMAIIMU, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-3THYECKHM HOpMaM;

UCIIONIb30BaTh CpPEICTBA HMH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpPTaHM3AlMOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, PecypcocOepeKeHH s, TPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH;

BIaJIeTh HAaBBIKAMHM pAClO3HABaHUS U 3alUTHl  WHGpOpManuu, WHGOPMALMOHHON
0€30MaCHOCTH JIUYHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHHUKATUBHBIMH JICHCTBUSMU:

a) obuieHue:

OCYIIECTBISITh KOMMYHHUKAIIUU BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOalIbHBIE CpeICTBA OOIIEHUS, MOHMMATh 3HAYEHHWE COLMAIBHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKNA KOHPIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIEHHSI U B3aUMOJICHCTBUS;
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apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIIUH;

pa3BepHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOIb30BAHUEM S3BIKOBBIX
CPEJICTB;

0) COBMECTHasI IeATeIbHOCTb:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUAYaTbHONU PaOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHMA C y4ETOM OOIIMX HHTEPECOB, U
BO3MOYKHOCTEH Ka)0T0 4JeHa KOJIEKTUBA;

INPUHUMATh LI€TM COBMECTHOM JEeATEJbHOCTH, OPIraHW30BbIBAaTH U KOOPJIWHUPOBATH
JEUCTBUSI TIO €€ JIOCTHKEHUIO: COCTABJIATH IJIaH JEWCTBUM, paclpeleisiTh PO C YYETOM
MHEHUH YYaCTHHKOB 00CYXJaTh Pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJAJa U KAXKIOTO y4acTHUKA KOMAaHABI B OOMIMI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

mpeaiaraTh HOBBIE TMPOEKTHI, OICHUBATh WUJEU C TO3ULIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHHUPOBATh U BBHINOJMHATH pPAabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

OCYLIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IUYHBbIX CUTyalusX,
MPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh HMHUITUATHBHBIM.

OBnaseHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBHUSIMHU:

a) CaMOOPTaHMU3aIUs:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITENLHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PELIEHUS MPOOJEeMbl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

pacimupsaTh paMKH y4eOHOTO MPEeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM 3PYIUIMHN B Pa3HbIX 00JIacTAX
3HAHMM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBHI B JAESITEIHHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HABBIKAMHU MO3HABATENBHON periekcur Kak OCO3HAHUSI COBEPIIAEMBIX JECUCTBUMN
Y MBICIIMTEIBHBIX MPOLIECCOB, X PE3YJIHTATOB U OCHOBAHUI;

UCIIONIb30BaTh IPUEMBbI peIeKCHU IS OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEIlIeHUs;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

B) OMOLIMOHANLHBIM UHTEIUIEKT, MPeroaaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOILIET0 CIIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAJIBLHOE COCTOSIHUE,
BUJICTh HAIMIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHANBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

caMOperyJIUpOBaHMUsI, BKJIIOYAIOIIETO CaMOKOHTPOIJIb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJanTUPOBATHCA K SMOIMOHATHHBIM
WU3MEHEHUSM U TPOSIBIISITH THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHUBAIlMHU, BKIIOYAIONIEH CTpEMJICHHE K AOCTH)KCHHUIO LEIH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH, NCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TP OCYIIECTBICHMM KOMMYHHKAIIUH, CIIOCOOHOCTb K COYYBCTBUIO H
COTIEePEKUBAHHUIO;

COILIMAJbHBIX HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMHU
JOABMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pelaTb KOHMINKTHL;

T') IPpUHATHE ce0s U APYTHX JIHOJICH:



MPUHUMATH Ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl JPYrUX JIIOACH TpU aHalIu3e pe3yJIbTaTOB
JIEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX JIOJCH Ha OMNOKH,

pa3BUBATh CIIOCOOHOCTH TOHUMATH MU C TIO3UIMH JPYTOro YeIOBEKa.
npeomemmuix:

I[IP6 1 cdopMUPOBAHHOCTh MPEACTABICHUH: O XUMHUYECKOM  COCTaBISAIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUM SBJICHWN TPUPOIBI, B
(hopMUpPOBaHMM MBIIUICHUSI U KYJIBTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON TIpamMOTHOCTH,
HE0OXOIUMOM I peleHus] MPAaKTUYECKUX 3a]a4 U 3KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3JI0POBbIO U IIPUPOAHOU CPELE;

[1P6 2 BmameHne CUCTEMON XMMUYECKUX 3HAHUH, KOTOPAsi BKJIFOYACT: OCHOBOIIOJIATAIOIINE
NOHATHUSA (XMMHUYECKUN DIIEMEHT, aTOM, JJIEKTPOHHAs 000Jo4Yka aToMma, s-, p-, d-3JIeKTpOHHBIE
opOUTamTM aToMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKUCJICHUS, XUMHUECKasl CBS3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKEJIET,
(yHKIMOHANBHAS TPyNIa, paguKal, W30MEpHUs, HU30MEPhl, TOMOJIOTHYECKUN psll, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOJAEPIKAIINE COSTUHEHUS, OMOJIOTrMYECKU aKTUBHBIE BEIIECTBA
(yrineBompl, XHpBI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJECKYJISIPHBIC
COCIMHEHUS, KPUCTAJUITMUECKas pelIeTKa, THUMbl XUMUYECKHX peakuuid (OKUCIUTEIHHO-
BOCCTAHOBUTENBbHbBIE, HK30- M DJHJIOTEPMUYECKHE, pPEAKIUHM HOHHOrO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEBJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JUCCOLHALMA, OKHCIIUTED,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHUECKOW PEAKIINH, XUMUIECKOE PaBHOBECHE), TCOPUH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpPOCHHUs opraHudeckux BemiectB A.M. bytiepoBa, Teopus
3JIEKTPOJUTUYECKON Jucconmanuu, nepuoandeckuit 3akoH .M. MennaeneeBa, 3akoH
COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3BIK XHUMHUH, (HAKTOJIOTHUECKUE
CBEJICHMSI O CBOICTBaX, COCTaBe, IMOJYyYEHUHM MU OE30MaCHOM HCIOJIb30BaHUU BaKHEHIINX
HEOPraHUYECKUX U OPTraHMYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON ACSITELHOCTU YEIIOBEKA;

[IP6 3 cdhopMHpPOBAHHOCT, YMEHUH BBHISBISATH XapakKTEpPHbIC MPU3HAKKA U B3aUMOCBSI3h
VU3YUYCHHBIX TOHSTUN, NPUMEHATH COOTBETCTBYIOLIME IOHATUSA MPU ONUCAHUM CTPOCHUA U
CBOIWCTB HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB U MX MPEBPAIICHUI; BBISBIATh B3aUMOCBS3b
XUMUYECKUX 3HAHMM C TOHATUAMHM M TPEJACTABICHUSMHU JPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

[IP6 4 cdopMUPOBAHHOCTH YMEHHI HCIIOJNB30BaTh HAUMEHOBAHMS XUMHYECKHX
COCMHEHUIN MEKIYHAPOAHOTO COK03a TEOPETUYECKOW M MPUKIAJTHON XUMUU U TPUBHAIbHBIE
HA3BaHUSA BAXKHEUIINX BEIIECTB (PTUJICH, alleTWUJIeH, TJHIEPUH, (QEeHON, (opManbIeru,
YKCyCHasi KHUCJIOTa, TJIMIMH, YTapHBIA ra3, YTJIEKUCIbIA Ta3, aMMHUaK, TralleHas H3BECTb,
HeraieHasi M3BeCTh, MUThEBas COJa M JIPYTHX), COCTABIATH (HOPMYJIbl HEOPTaHUYECKUX U
OPTraHWYECKUX BEIIECTB, YPAaBHCHMS] XUMUYECKHX PEAaKUUW, OOBACHATH HUX CMBICI;
NOATBEP)KJIATh  XapaKTEPHbIE  XUMUYECKHE  CBOWMCTBA  BEUIECTB  COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMU U 3aMUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIIHIL;

[IP6 5 cdopmupoBaHHOCT, yMEHHH YCTaHABIMBATH MPUHAAJIC)KHOCTh HW3YyUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKHX BEIIECTB K ONMPEACICHHBIM KJIacCaM M rpynnaM COEIUHEHHI,
XapaKTEepU30BaTh UX COCTaB M BAKHEWILIME CBOWCTBA; ONPEAENSITh BUIbl XMUMHUUYECKHX CBS3EH
(koBaneHTHasi, WOHHAs, MeETaJUIMYECKas, BOJOPOJIHAs), THUIBI KPUCTAIUTMYECKUX PEIICTOK
BEIIECTB; KIacCU(DUIIUPOBATh XUMHUUECKHE PEAKIUY;

[IP6 6 BmaseHne OCHOBHBIMM METOJIAMHU HAYYHOTO TO3HAHHUS BEHIECTB U XHUMHYECKUX
sIBIICHUH (HaONI0eHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

[1P6 7 chopMHpPOBAaHHOCTH YMEHUH MPOBOJHUTH pPacyeThl MO XHUMHUYECKHM (popmyiiam U
YpaBHEHHUAM  XUMHYECKMX  pEeakuuil C  HCHOJb30BaHMEM  (U3NYECKUX  BEIUYHH,
XapaKTepU3YIOMKUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MacChl, oO0beMa (HOpMalbHbIC
yCIIOBUS) Ta30B, KOJIWYECTBA BEIECTBA; HCIOIb30BaTh CUCTEMHBbICE XMMHUYECKHUE 3HAHUS s
MPUHATHUS PELICHU B KOHKPETHBIX XW3HEHHBIX CHUTYAIUSX, CBS3AHHBIX C BEMIECTBAMU U UX
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IPUMEHEHUEM;

I1P6 8 cpopmMrpoBaHHOCTH YMEHHH MJIAHUPOBATH U BHIMOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalleHns] OPraHWYECKUX BEIIECTB MPU HAarpeBaHHUM, MOJYUYCHHE STHIICHA M M3Y4YCHHE €ro
CBOMCTB, KaueCTBEHHBIE PEaKIUU Ha ajJbJAETUAbI, KpaxMal, YKCYCHYIO KHCIIOTY; J€HaTypauus
OENKOB NpPU HArpeBaHUM, IIBETHBIE pEaKIUH OEJIKOB; MPOBOJIUTH PEAKIUU HOHHOTO OOMEHa,
OTpesIeNIATh Cpeay BOAHBIX PACTBOPOB, KaueCTBEHHBIE peaKklUMU Ha cyibdaT-, kapOoHAT- U
XJIODUJ-aHHOHBI, Ha KaTHMOH AaMMOHUS; pellaTh OSKCIEPUMEHTAIBHBIE 3aJa4d IO TeMaM
"Metamns" u "Hemeramibl") B COOTBETCTBHUM C IpaBWJIaMHU TEXHUKH O€30MacHOCTH MpH
oOpalleHnn ¢ BeLIeCTBaMU U J1aOOpaTOPHBIM 00OpYJIOBAHUEM; MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO S3KCIepuMeHTa B (opMe 3amucy YpaBHEHHUH COOTBETCTBYIOIIUX pEaKIUil u
(opMyIHpPOBATh BHIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

I[IP6 9 cdhopMHUPOBAaHHOCT, YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
HOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTB MaccoBOM uHGpopmauuu, cetb HHTepHET u
ApyTHe);

ITP6 10 chopmMHpOBaHHOCTH YMEHUH COOII0AATh MPaBUIIa HKOJIOTHYECKH 11€TIeCO00Pa3HOT0
NOBENEHUs B OBITY M TPYAOBOM [EATEIbHOCTH B LENISIX COXPAHEHHUS CBOEro 3/I0pOBbS U
OKpY arolled MPUPOAHON CpPEIbl; YUUTHIBATh ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMasl CMBICII TOKAa3aTels MPEeAEIbHON JOMyCTUMON KOHIIEHTPAIUY;

I[IP6 11 gna  oOydaroumMxcss C€  OTPaHUYEHHBIMM  BO3MOXKHOCTSMHU  3/I0POBBSI:
c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX MO3HAHUS
BELIECTB U XMMUUYECKHX SIBJICHU;

[IP6 12 nnsg cienblx W caaboBUIAMIMX OO0ydYaromMxcsi: CHOPMHUPOBAHHOCTH YMEHUS
UCIIOJIb30BaTh pelibe(hHO TOUEUHYIO cucTeMy oOo3HaueHuil JI. bpaiiist ans 3anucu XMMHYECKUX

dhopmyi.



2. CTPYKTYPA Y COJAEP KAHUE ITIPOT'PAMMBbBI OBIIIEOGPA30OBATEJIBHOM

JUCHUTIIMHBI

2.1. O6beM nporpaMmbl 00111€00pa30BaATEILHOM TMCHUILIMHBI M BU/IbI PA00THI

Bun yueGHO#M paboThI Obbem B Obwem B
aKaJIeMUYECKUX | aKaJeMHUYECKUX
gacax gacax
o4Has popma 3aouyHas popma
0o0y4eHUs 00y4eHUs
O06beM 00111e00pa30BaTEIIbHON JUCITUTIINHEL, 78 78
B TOM YHCIIE peaTu3yeMblii B (opMe MpaKTHIECKOM 40 8
MIOJITOTOBKH
B TOM 4YHCJIe U3 00BhemMa o011e00pa3oBaTeIbHON
JIICIIATUTHHBI:
TeopeTnueckoe oOydeHHe 38 6
[IpakTryeckue 3aHATHs (€CIU IPETYCMOTPEHO) 40 8
CamocrositensHas padoTa (eciu 0 64

MpeayCcMOTpeHA

[TpomexxyTounas arrectarus / opmMa KOHTPOJIS

npyrue hopmbl
KOHTPOJIS

npyrue GopMbl
KOHTPOJISI
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2.2 TemaTn4yecKuii IUVIaH U coJlepPKaAHUE Y4eOHOM TN CHUILTUHbI

HaunmenoBanue DopMbl OPpraHu3annu Coaeprxkanue JIEKIMOHHOI O Oo0bem O0bem HaunmenoBa Yposenn
pa3aesioB M TeM y4eOHOH AesiTeJIbHOCTH MaTepHuaJia, IPaKTHYeCKHe 4acoB 4acoB HHE OCBOCHUS
00y4arImnXxcs 3aHSATHS, CAMOCTOSITe/IbHASA oYHasi 3204Hasi | CMHXPOHM3H
padoTa o0y4arommxcs) dopma dpopma POBaHHBIX
o0yueHusi | o0yuyeHusi | odpazoBaTeJ
bHBIX
pe3yJabTaToB
(TOJIBKO
KOJbI)
1 2 3 4 5 6 7
Paznen 1. OBIIAA U HEOPTAHUYECKAS XUMUSA
TeopeTtnueckoe o0yueHue OcHOBHbIE MOHATHUSA XUMUU.
Bemectso. Atom. Mognekya.
XUMUYECKUHN 2JIEMEHT. AJIJIOTPOIHS.
[IpocTeie W CIOXHBIE BEIIECTBA.
KauecTBeHHBIII U KOJIMYECTBEHHBII
COCTaB BEIIECTB. XUMHYECKHE 3HAKHU
u bopMyIbI. OTHOCHUTENbHBIE JIP, MP, TIPG
aTOMHasi M MOJIEKYJIIpHAas MaccChl. 4 2 1-12 1
KonnuectBo BemiectBa. OCHOBHBIE
T 3aKOHBl  XxuMmHuH.  Ctexuomerpus.
eva 1.1 3aKOH COXpaHEHHUsI MACChl BEILECTB.
OcHOBHbIE NIOHATHS U
S — 3aKoH MOCTOAHCTBA cocTaBa
BEILECTB MOJIEKYJISIPHOM CTPYKTYPBHI.
3akoH ABOTazpo U CIEACTBUS HX
HETo.
[IpakTrueckoe 3aHATHE (B TOM ymciae B (opme
NPAKTHYeCKOM MOATr0TOBKH)
Mopaenu aTOMOB XUMHUYECKUX
3JIEMEHTOB. Monenu MOJIEKYJI 4 2
MPOCTBIX W CJIOXHBIX  BEIIECTB
(mapocrepxxkueBele  u  CrroapTta-

bpurne6a). Koanekius mpocTHIX H
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CJIOXKHBIX BCIIICCTB. AJ'IJ'IOTpOHI/ISI
dbocdopa, KHCJIOPOJIa, 0JIOBA.
O6cyxnenne  nokiamoB.  Ompoc.
Pemenue 3agau

CamocrostenpHas pabora

BrinmonHenne pgomamiHero 3amaHus
mo teMe. IloaroroBka JOKIazoOB Ha
TEeME: l.Annorponus
MeTaiuioB.2.JK1U3HE U JIEITENHLHOCTD
J.1.MenneneeBa.3.buorexHomaorus
W TEHHas WHXEHEPHUS -TEXHOJOTHH
XXI Bexa.

Temal.2
IMepuoguveckuii
3aKOH H
[Mepuoguveckas
CcHCTeMa XUMHYEeCKHX
3JjiemenToB /..
MenneseeBa u
CTPOEHHE ATOMA.

TeopeTtnueckoe o0yueHue

[Tepuonuueckuii 3aKOH JI..
Meneneena. Otkpeitne .M.
MenneneeBsiM Ilepuoanueckoro

3akoHa. Ilepuoanueckuii 3aKkOH B
dbopmynupoke JI.M. Menneneena.

[leproanueckast Tabiuna
XUMHAYECKHX JJIEMEHTOB -
rpaduueckoe 0TOOpakeHHe

NepUoANYEcKoro 3akoHa. CTpykTypa
NEPUOAMYECKON TaONHUIIBI: TIEPHOIBI
(Manple ®m  OOJBINHME), TPYMIBI
(rmaBHass u moOouHas). CrtpoeHue
aroMa u nepuoauyeckuit 3axon .M.

MengaeneeBa. ATOM -  ClIOKHad
yactuna.  Slapo  (IpOTOHBI U
HEUTPOHBI) u AJIEKTPOHHAS

obonouka. M3oromel.  CtpoeHue
JNIEKTPOHHBIX ~ 000JIOYEK  aTOMOB
JJIEMEHTOB MaJTbIX TIEPUOJIOB.
Ocobennoctu CTPOCHUS
AJNIEKTPOHHBIX ~ O0OJIOYEK  aTOMOB
JJIEMEHTOB  OOJBIIMX  TMEPHOAOB
(mepexonnbix 31neMeHTOB). [loHsATHE
00 opOuransx. s-, p- u d-Opouranu.

JIP, MP, TIP6
1-12
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DNEKTPOHHBIC KOH(UTYparuu
aTOMOB XMMHYECKHUX 3JICMEHTOB.
CoBpemeHHas ¢bopmynHupoBKa
MEePUOINYECKOTO 3aKOHA. 3HAauYeHUE
NEePUOIUYECKOTrO 3aKOHa u
MePUONYECKOMN CUCTEMEI
XHUMHYECKUX 3JIEMEHTOB JI..
MenneneeBa i pa3BUTHSI HAYKU U
MOHUMAHUS XUMHYECKOW KapTHHBI
MHpA.

IIpakTrHueckoe 3aHsATHE.

(B TOM ymciae B (popme
NMPAKTHYECKOH MOATOTOBKH)

Paznuunsie dopmbl Ilepuoanueckoit
CHUCTEMBl XHMMHYECKUX 3JIEMEHTOB
.. Menneneea. MoaenupoBanue
MOCTPOCHUS [Tepuonuueckoi
TAONUIBI XUMHUYECKUX DIIEMEHTOB.
O6cyxaenue nokianoB. Onpoc.Tect

CamocrosTenbHas pabora

BrinmonHenne pgomamiHero 3amaHus
mo Teme. IloAroToBKa HOKIAIOB Ha

TeMe: l. CoBpemeHHas
(dhopmynupoBka NEPUOANYECKOTO
3aKOHA 2. 3HaueHue
NEPUOANYECKOTO 3aKOHa u
MIEPUOINYECKON CHCTEMBI

XUMHUYECKHUX 3JICMEHTOB J.N.
Menneneesa g pa3BUTHS HayKU U
MOHUMAaHUS XUMHYECKOW KapTHHBI
mupa.3. Cunres 114-ro snemenra -
TpuyMmd  POCCUUCKUX  (PU3HUKOB-
STICPUIMKOB.
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Tema 1.3
CrtpoeHue BelecTna.

TeopeTnueckoe o0yueHue

HMonnas xuMudeckas cBs3b. KaTHOHBI,
ux oOpa3oBaHWEe H3 aTOMOB B
pe3yibTaTe Ipolecca  OKHCIICHHUS.
AHUOHBI, UX 00pa3oBaHUE U3 aTOMOB
B pe3yibTaTe nporecca
BocCTaHOBJeHUs. MoHHas CBS3b, Kak
CBSI3b MEXKJy KaTHOHAMU U aHUOHAMU
3a cyer ANEKTPOCTATUYECKOTO
nputsokenus. Kiaccudukaius MOHOB:
M0 COCTaBy, 3HAKY 3apsjaa, HAIUYHIO
TUAPATHOU 000JIOUKH. Honusie
KpHUCTajuIMdeckue pemeTku. CBoiicTBa
BEILIECTB c HMOHHBIM TUTIOM
KPHUCTAJUIMYECKON pELIETKHU.
KoBasienTHast ~ Xxumuyeckas  CBS3b.
Mexanu3m 00pa3oBaHHs KOBAJICHTHON
cBs3M  (OOMEHHBII W  JTOHOPHO-
AKIIETITOPHBIN ).
DIIEKTPOOTPULIATEBHOCTb.

KoBanenTtueie MOJIsIpHAst u
HETOoJISIpHAs CBSI3U. Kparnoctb
KOBAJICHTHOM CBA3U. MOJIEKYJISIpHBIC
u aTOMHBbIE KPUCTAJUTMYECKUE
pemetkn.  CBoMCTBa  BELIECTB  C
MOJIEKYJISIPHBIMU u ATOMHBIMU
KPUCTAJUTMUYECKUMU pEIIeTKaMHU.
Mertannuueckas CBS3b.
Merannnaeckas KpUCTaJUTHYECKast
penieTka u MeTajuInuecKas

XUMHUYCCKas CBA3b. dusnueckue
CBOMCTBA MCTAJlJIOB. AFpCI‘ aATHBIC
COCTOSAHHUA BCIICCTB W BOAOPOJHAA
CBs3b. TBepz[oe, KHUOKOC n
ra3006pa3H0e COCTOsIHHMAA  BCHICCTB.
Hepexon BCIICCTBA n3 OJJHOT'O

JIP, MP, TIP6
1-12
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arperaTHOro COCTOSIHUSI B JIPYToOe.
Bonopoanas cBsi3b. UncThie BemiecTa
u cMmecu. [loHATHE O cMecH BEIIECTB.
['oMoreHHBIE W TE€TePOTeHHBIE CMECH.
CocraB cMeceii: 00beMHas U MaccoBas
JIOJIA KOMITOHEHTOB CMECH, MaccoBas
JI0TIA MIPUMECEN. HucnepcHbie
cucrembl. [loHatne o aucHIepCcHOM
cucreme. JlucmepcHas  daza u
JIMCTIEPCUOHHAS cpena.
Knaccudukanus AUCTIEPCHBIX CUCTEM.
[ToHsATHE O KOJJIOMIHBIX CHCTEMAX.

IIpakTHueckoe 3aHsATHE.

(B TOM ymciie B dbopme
NPaKTHYECKOI MOATOTOBKH)
Mogenb KpUCTAIIIMYECKOW PEIIETKH

XJIOpHUJa HaTpusl. O6pa3sis
MHHEPAJIOB c MOHHOM
KpUCTAJITINYECKON pELIETKOM:
KaJIbIIUTa, rajura. Monpenu

KPUCTANIMYECKUX PEIIETOK «CYyXOTro
apAa» (WM Hoja), anmasa, rpadura
(umu xBapua). OOpasilbl pa3IUYHBIX
JWICTIEPCHBIX ~ CHCTEM:  OMYJIbCHH,
CYCIICH3UM, a3p030JIeH, TeNEH U 30JIEH.
O6cyxaenue moknanoB. Onpoc.Tect

CamocrostenbHas pabora

Brinonnenue pomMaiHero 3ajaHus 1Mo
teme. [loaroroBka A0KJIa70B Ha TeMe:
1. PeHTreHoBCckO€ H3ITy4YE€HHE MU €ro
WCIIOJIb30BAaHWE B TEXHHKE U
Meaunuue.2. Ilnasma - derBeproe
cocTosiHUE BeliecTBa. 3. AmopgHbIe
BEIIECTBA B MPUPOJE, TEXHUKE, OBITY.
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Tema 1.4
Bona. PacTBopsbl.
JIEKTPOJIMTHYECKAS
Aucconuanms.

TeopeTnueckoe o0yueHue

Bopna. PactBopsl. PactBopenue. Bona
KaKk pacTBOpuTeNb. PacTBOpUMOCTB

BEIIECTB. Hacseimennsle,
HEHACHIIIICHHEIE, MepPECHICHHbIE
pPacTBOPBI. 3aBUCHUMOCTD

pPacTBOPUMOCTH Ta30B, >KHIKOCTEH M
TBEPABIX BEIIECTB OT pPa3JIMYHBIX
(bakTopoB. MaccoBas JIOJIS
pacTBOPEHHOIO BELIECTBA.
ONEKTPOIUTHYECKAass  JUCCOLMALUS.
ONEKTPOIUTBl U HEDJIEKTPOJIMTHI.
ONEKTPOJIUTHYECKAasd  JUCCOLMALUS.
MexaHu3MBbI JJIEKTPOJIUTUYECKON
JUCCOLMAIMU s BEIIECTB €
pa3IMYHBIMM TUIAMH  XUMHYECKON
CBSI3H. I'mnpatupoBaHHbIE u
HErWJpaTupoBaHHble HOHBI. CTENeHb
JIIEKTPOJINTUYECKOW  JUCCOLHALUU.
CunbHble W clabble  3JIEKTPOJIMTHI.
OcHoBHbIE IIOJIOKEHUS TEOpUU
IEKTPOJIMTUYECKOW  TUCCOLIMALIMU.
KucnoTsl, OCHOBaHMS M COIM Kak
JIEKTPOJIUTBL.

JIP, MP, TIP6
1-12

[IpakTHueckoe 3aHsTHE.

(B TOM ynciie B dopme
NMPAKTHYEeCKOM MOATOTOBKH)

PacTtBopuMOCTh BeliecTB B BOJIE.
O06pas3ibt KPUCTAIIJIOTHAPATOB.
W3roroBneHue THNCOBOM  MOBS3KU.
WcnbiTanue pacTBOPOB AJIEKTPOIUTOB
U HEdJEKTPOJIUTOB HA  MpeaMeT
JIUCCOIUAIIUU. [Ipurorosnenue
XKECTKOM BOJbI M YCTpaHEHUE €€
xecTKocTH. OOpa3ubl MHUHEpaIbHBIX
BOJI Pa3IMYHOTO Ha3HAYCHHUSI.
[IpurotoBieHue pacTBOpa 3aJaHHOMN
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KOHIICHTPAIUH. Ob6cyxnenne
noknanoB. Onpoc. Pemenne 3agau

CamocrosTenbHas pabora

Brinmonnenue pomaiHero 3ajaHus 1Mo
teme. [loaroroBka JOKIagoOB Ha
teme:1. Kuzup u pesrensHocTh C.
Appennyca. 2. Bkinag oTe4yecTBEHHbBIX
YYEHBIX B pa3BuTHE TEOPUH
AIIEKTPOJIMTUUECKONW  AHMCCOIUAINm.3.
YcrpaHeHue KECTKOCTH BOABI  Ha
MPOMBIIUICHHBIX TPEANPHUSITHSIX.

Tema 1.5
Knaccupuxanus
HEOPraHU4eCcKuX
COeIHHEeHUN M UX

CBOliCcTBA.

TeopeTtnueckoe o0yueHue

Kucmorel m ux cBoicTtBa. KuCIOTBHI
KaK 3JIEKTPOJIUTHI, MX KIacCUpUKAIUSI
o Pa3IUYHBIM MIPU3HAKAM.
XuMHYeCKre CBOMCTBA KHCJIOT B CBETE
TEOpUHU JJIEKTPOJIUTUYECKON
JIMCCOLMAIINH, Oco0eHHOCTH
B3aUMOJICVCTBUSL KOHIICHTPUPOBAHHON
CepHOM U  a30THOM  KHUCJIOT C
MetaziaMid.  OCHOBHBIE  CIIOCOOBI
MoJTydeHus1 KUciaoTbl. OCHOBaHMS U UX
CBOICTBA. OcHoBanus KaK
ANEKTPOJIUTHI, UX KIaCCH(PUKAIMS T10
Pa3IMYHBIM TPU3HAKAM. XUMHUYECKHE
CBOWCTBa OCHOBAaHHMHM B CBETE TCOPUU
ANEKTPOIUTUUECKON JIFCCOLMAIINM,
Pa3znoxenne HepacTBOPUMBIX B BOJE
ocHoBaHuii.  OCHOBHBIE  CIIOCOOBI
noiaydyeHus: ocHoBanuil. Conm M HX
cBoiictBa. ConM Kak 3JIEKTPOJIMTHI.
Conu cpeaHue, KHUCIIbIE U OCHOBHBIC.
XHUMHUYECKH CBOMCTBA COJICHH B CBETE
TEOPUH AIICKTPOJIUTUIECKON
quccounanuu. CrocoObl NOJMyuYeHUs
coneit. ['maponus coneit. OKCUIBI U UX
CBOMCTBA. Coieobpa3yroime u

JIP, MP, TIP6
1-12
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HecoJieo0pa3yroIue OKCH/IBI.
OcHoBHbIe, aMpOTEpHBIE U KUCITOTHBIE
OKCHUJIBI.  3aBHUCHUMOCTh  XapakTepa
OKCHJA OT CTEeNEeHH  OKHUCIICHHS
00pazymo1iero ero MeTasia.
XUMHAYECKHE  CBOWCTBA  OKCHUJIOB.
ITonmyuyenue okcua0B.

[IpakTrueckoe 3aHsATHE.

(B TOM yucJie B dopme
NMPAKTHYECKOM MOATOTOBKH)

Hcnbitanue pacTBOpPOB KHUCIIOT
WHJIUKATOPaMH. BsanmogelicTBue
METaJNIOB c KHCJIOTaAMHU.

BzanmogeiicTBHe KHCIOT ¢ OKCHUIaMH
MeTauI0B. B3aumoeiicTBue KHUCIIOT C
OCHOBaHHSIMH. BzanMmonetictBue
KHCIOT ¢ consamu. HcmblTaHue
pacTBOpPOB IIEJIOYEH HHAUKATOPAMHM.
BiauMoneiicTBue meaode ¢ COJISIMH.
OO0cyxenne JIOKJIaJOB. Ompoc.
Pemenwne 3amauy.

CamocrosTenpHas pa60Ta

BrinmonHeHne qoMaiHero 3aaHus Mo
teMme. [loaroroBka AOKJIa0B Ha TeMe:
1. Cepnas xucimora -  «xJieb
XUMUYECKOW TMPOMBIIUICHHOCTH. 2.
Hcnonp30BaHne MUHEPAIBHBIX KUCIOT
Ha MPEANPUATUSIX Pa3IUYHOTO
npodmrst. 3. OKCHUABI MU COJMU Kak
CTPOUTEIIbHBIEC MaTepHUAJIbI.

Tema 1.6
XnuMuyeckKue
peakuuu.

TeopeTtnueckoe o0yueHue

Knaccudukanus XUMHUYECKHUX
peakumii.  Peakuum  coequHeHuH,
pas3ioKeHus,, 3aMelleHHs, OOMeHa.
Karanmutnueckue peaKLuu.

OOpaTtrMbIe U1 HEOOPATHMBIC PEAKITUH.

JIP, MP, TTPG
1-12

18




I'oMoreHHbIE u reTepOreHHbIe
peaKkIuu. DK30TEpPMUYECKHUE u
SHAOTEpPMUYECKHE peakiuu. TeroBon
ahdext XUMUYECKUX peakIuii.

Tepmoxumuueckue YpaBHEHHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaKkuuu. Crenenb OKHCJICHUSL.

Okucnurenb U BOCCTAHOBJICHUE.
BoccranoBurens u okucienue. Meron
AIIEKTPOHHOTO OataHca VTS
COCTaBJICHUSA YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBbHBIX
peakuuii.  CKOpOCTh  XMMHYECKHX
peakuuid. Ilonatne o0  CcKOpoCTH
XUMUYECKUX peakiuil. 3aBUCUMOCTb
CKOPOCTH XHWMHYECKHX pEakuuil OT
pa3auuYHBIX  (AKTOPOB:  MPHUPOIBI

pearupyomux BEUICCTB, nx
KOHIIEHTpaLuH, TEMIIEpaTyphl,
IIOBEPXHOCTU  CONPUKOCHOBEHHUS U
MCIIOJIb30BaHUs KaTaJau3aToOpOB.

OO0paTUMOCTh XMMHYECKUX DPEAKITUH.
OO6patumMble 1 HEOOpaTUMBbIE PEaKIUH.
XHUMHUYECKOE PaBHOBECHE U CHOCOOBI
€ro CMEILEHUS.

[IpakTHueckoe 3aHsTHE.

(B TOM yncJie B dbopme
NMPaKTHYECKOI MOATOTOBKH)
[Ipumepsl HEOOPATHMBIX  PEAKIIUH,
UAYIUX ¢ 00pa3oBaHUEM OCaJKa, ra3a
WIM BOIbl. 3aBUCUMOCTb CKOPOCTH
peakuuu OT MIPUPOABLI PEearupyrolux
BeulectB. OOCyXIeHHE  JTOKJIaJ0B.
Omnpoc. Pemenus 3agau.

CamocrositenpHas padbora

Brinmonnenue nomamHero 3amaHus II0
Teme. [loaroroska JOKJIaJI0B HA TEME:
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1. Ucropus rumnca. 2.IloBapeHHast conb
Kak XUMHYECKOE CBhIpbE 3.
MHoronukuii  kapOoHAT Kaiblus: B
OpUpoie, B TMPOMBIIIIEHHOCTH, B
OBITY.

Tema 1.7
MeTtaniabl n
HEMEeTAJJIbI.

TeopeTtuueckoe o0yueHue

Meramipl. OCOOEHHOCTH CTPOCHUS
aTOMOB W KpHUCTAIOB. Dusznueckue
cBoiicTBa MetaioB. Kiaccudukarus
METAJUIOB IO Pa3JIMYHBIM MPU3HAKAM.
XUMHAYECKHEe CBOMCTBA METAaJIJIOB.
DNEeKTPOXUMHUYECKUM pan
HaIpsHKEHUN METAJIJIOB.
Mertamnorepmus. OOmue  crnocoObl
noydyeHuss MetawioB. [loHstue o

METaJUIypruu. [Inpomeramnyprus,
THJIPOMETAJLTyprist u
AIEKTPOMETAILTY PTHSL. CmunaBbl

YepHbIE W 1BETHBIC. Hemeraibl.
OcoOeHHOCTH  CTPOCHHS  aTOMOB.
Hemeramnel - mpocThie BemiecTBa.
3aBI/ICI/IMOCTB CBOfICTB TaJJOT€HOB OT
ux mnosoxkenuss B Ilepuogmueckoit
CHUCTEME. OKucINTEILHBIE u
BOCCTAHOBHUTEJLHBIE CBOIiCcTBa
HEMCTAJIJIOB B 3aBUCHUMOCTU OT HX
MOJIOKEHUS B pany
3JICKTPOOTPULIATSILHOCTH.

JIP, MP, TTIPG
1-12

HpaKTI/I‘ICCKOC 3aHATHUC.

(B TOM ynciie B dopme
NPaKTHYECKOI MOJAT0OTOBKH)
Konnekuus Merannos.

Mopenbs IPOMBIIUIEHHONW YCTaHOBKH
JUIsl TIPOM3BOJCTBA CEPHOM KHUCIOTHI.

Moaenb neuu I o0xura
u3BecTHsKA. KoJuekiuu npoayKuuit
CUJIMKATHOM MPOMBIIICHHOCTH
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(crekna, dapdopa, dasHca, neMeHTa
Pa3ITUYHBIX MapoK " Ip.).
Oo6cyxaenue nokiaanos. Onpoc. Tect

CamocTtosarenbHas paborta BrinmonHenue 1omaiiHero 3aaHus mo 6
teme. [loaroroBka 10KIa0B HA TEME:
1.ITonsiTHE O METAJLITYPTUH.

2. [lupomeramnyprus,
THIPOMETAJLTyprusi 1
AIEKTPOMETAILTYPIHsl.

3. CriiaBbl YEpHBIE U 1IBETHBIE.

| Paznea 2. OPTAHUYECKASA XUMUSA

TeopeTtnueckoe o0yueHue [Ipeamer  OpraHMyYecko  XUMHUHU.
IIpuponHsie, HCKYCCTBEHHBIE a
CUHTETUYECKUE OpraHu4ecKue
BemiecTBa. CpaBHEHUE OPTraHUYECKUX
BEILIECTB c HEOPraHUYECKUMHU.
BanentHocTh. XUMHUECKOE CTPOEHHE
KaK TOpAJOK COCIMHEHHS aTOMOB B
MOJIEKYJIBI IO BaJl€HTHOCTH. Teopus
CTPOEHUSI OPTraHUYECKUX COEIUHEHUM
AM. Bbytneposa. OcHOBHBIE
MOJIOKEHUSI TEOPUU  XUMHUYECKOI'O

Tema 2.1
OcCHOBHBIEC IOHATHS
OpPraHuvecKoi XuMUM

crpoeHud. HM3omepuss u  M30MEpHI. JIP, MP, I1P6
U TeOpHUsl CTPOEHHUS 2
Xumuyeckue (opMmynbl U MOAETH 1-12
OpPraHMYecKux .
N MOJIEKY]l B OPraHM4eCKOW XHUMHUHU.
COeIUHEeHHIA.
Knaccudukanus OpPraHUYECKUX

BemecTB. Kitaccuukamnusi BemecTB
M0 CTPOSHHUIO YTJIEPOIHOTO CKeJleTa U
HATHYUIO (YHKIIMOHATBHBIX TPYIII.
I'omonorm u rtomoinorusa. Hagama

HOMEHKJIATy bl IUPAC.
Knaccudukanus peakuui B
OPraHUYeCKOM XUMHUH. Peaknuu
MIPUCOETUHEHUS (TumpupoBaHws,
raJJOr¢HHPOBAHMSI,
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TUAPOTATIOTeHUPOBAHUS,
ruaparanuu). Peaknuu oTmierieHUs
(merunpupoBaHus,
JIETUAPOTAIOTCHUPOBAHMSI,
neruaparanuu). Peakuun 3aMmenieHus.
Peakium nzomepu3amm.

IIpakTrHueckoe 3aHsTHE.

(B TOM ymcJie B dopme
NMPAKTHYECKOH MOJATOTOBKH)

Mogenu  MOJIEKyl  TOMOJIOTOB U
M30MEPOB OPraHUYECKUX COCTUHEHUH.

KauecTBeHHOE oOHapyX)eHHE
yriepojaa, BOIOpPOAa H  XJiopa B
MOJICKYJIax OpPraHUYECKUX

coequHeHnii. MI3rotosiieHue Moneen
MOJIEKYJI ~ OPraHMYECKUX  BEIIECTB.
O6cyxaenue mokianoB. Onpoc. Tect

CamocTosiTenbHas padboTa

Brinonnenue nomMamrHero 3ajiaHus o
teme. [loaroroBka qokiIagoB Ha TEMeE:
Hctopusi BOSHUKHOBEHUSI U PA3BUTHS
opranndeckod xumuu. 2. Ku3Hb U
nesitenbHocTh  A.M. Bytnepoma. 3.
Ponb  OTeuecTBEHHBIX Yy4YEHBIX B
CTAQHOBJICHUM M PA3BUTHH MHUPOBOM
OpPraHMYECKON XUMUHU.

Tema 2.2
Yraesoaopoabl U X
NPHPOJIHbIE
HCTOYHHUKH.

TeopeTtnueckoe o0yueHue

Ankanbel. AIKaHBL. TOMOJOTHYCCKUN
psd, u30oMepHss U HOMEHKJIaTypa
aJKaHoB.  XHWMHUYECKHE  CBOMCTBa
anKaHoOB (Me€TaHa, 3TaHA): TOPEHHUE,

3aMeIICHHE, paziioKeHue,
JIETUAPUPOBAHUE. [Ipumenenue
aJIKAHOB Ha OCHOBE CBOMCTB. AJIKEHEI.
OTUJEH, €ero MOJTyYeHUE
(meruapupoBaHUEM JTaHa,

JIeToIMMepH3aIel  TOJMATUIICHA).
['oMoyioruyeckui  psil, HU30MEpHs,

JIP, MP, TIP6
1-12
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HOMEHKJIaTypa aJlKeHOB. XUMUYECKUE
CBOICTBa ATUJICHA: TOpEHHE,
KaueCTBEHHbIE peakiumn
(oGecrniBeunBaHue OpOMHON BOABI U
pacTBOpa  IepMaHraHata  Kajius),
rUIpaTalus, MOJIMMEPHU3AIHSI.
IIpuMeHeHHe OTuIeHA Ha OCHOBE
cBOMCTB. Jluennl u kayuyku. [lonsitue
0 JMeHaX KaK yIieBOJOpoAax C ABYMS
JNBOMHBIMU  CBsI3SIMH. COMNpsiKEHHBIE

JIWCHBI. XUMHUYECKHE CBOMCTBA
Oyramuena-1,3 u M30IpeHa:
oOecriBeunBaHle OpOMHON BOJBI |
MOJIMMEpU3aLUS B Kay4YyKHU.
HarypanbHbli W CHUHTETHYECKHE
Kay4dyKH. Pe3una. AJIKUHBI.

AunerniieH. XUMHUYECKHE CBOMCTBA
alleTUJIEHA: ropeHne, o0ecliBeunBaHue
OpOMHOW  BOIBI,  INPHCOEAUHEHHE
XJIOPOBOAOPOAA " TUpaTaLys.
IIpumeHeHne aneTWiIeHa Ha OCHOBE
CBOMCTB. MexKilaccoBass U30MEpPHS C
aJlKaJueHaMH. ApeHbl. Bbensoun.
Xumyuueckue — cBoiictBa  OeH3oa:
rOpEHHUE, peakuuu 3aMeLIEHUS
(ranoreHupoBaHue, HUTPOBAHUE).
[Ipumenenne OeH3071a Ha OCHOBE
cBorctB. [IpuponHblE  MCTOYHHMKH
yrieBogoponoB. IlpupoaHsiii  ras:
COCTaB, TPUMEHEHHE B KauyecTBe
TOIINBA. Hedtsb. Cocras u
nepepabotrka  Hedtu.  Ileperonka
Herr. HedTenpoaykThl.

[IpakTrueckoe 3aHsTHE.

(B TOM ymcJie B dbopme
MPAKTHY€CKOM MOAr0TOBKH)
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Komneknust  oOpasnoB  Heptn U
HeTenpoyKTOB. Komexmus
«KaMmeHHBIE yroinb W TMPOIYKIHA
KOKCOXHMHUYECKOTO  MPOM3BOACTBAY.

O3zHakomieHue c KOJUIEKLIUEH
o0pa3noB HepTH W TMPOAYKTOB €€
nepepabotku.  O3HaKOMIIEHHE  C

KOJUICKIIMEH KaydyKOB W 0Opas3namu
u3nenuii u3 pesuHsl. OOCyxneHue
nokaanoB. Ompoc. Pemenns 3agay.

CamocrostenbHas pabora

BeImonHeHue gomaiiHero 3aaHus 1o
teme. [loaroToBka J0KIaI0B HA TEME:
1. CocraB u nepepabotka HeTH.

2. [leperonka HedTH.

3. HedTenpoayKThl.

Tema 2.3
Kucisiopoacoaep:xammu
e opraHnyeckKue
coeIMHEeHUsl.

TeopeTtnueckoe o0yueHue

CroupThl. [Tonyuenue 3TaHoJa
OpOXXeHHEM TJIOKO3bl M THIpaTaruei
sTHieHa. [ MApOKCHIIbHAs Tpymma Kak
(byHKIMOHATIBHAS. [lonsTue 0
MpelebHBIX OJIHOATOMHBIX CIUPTAaX.
XUMHYECKHME  CBOWCTBA  ITAHOJIA:
B3aMMOJIeIiCTBHE c HATpUEM,
0o0pa3oBaHUE TMPOCTBIX U CIOXKHBIX
5GUpOB, OKHUCICHHE B  albJCTU/I.
IIpuMeHeHHe STaHONA HAa OCHOBE

CBOICTB. Ankoronuzm, ero
MOCJENCTBUS M MPEIyNpekIeHuE.
['munepun Kak MpeACTaBUTEIh
MHOT'0aTOMHBIX CIIUPTOB.
KauecTBenHas peakmus Ha
MHOT0aTOMHbIE cnupThl. [Ipumenenue
TJIMIICPUHA.

®ecHoa. PU3NYSCKHE U XHUMHUYECKHUE
cBoricTBa (heHona. BzanmHoe BausiHUE
aTOMOB B MoOJEKyJe  (heHoja:

JIP, MP, TIP6
1-12
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B3aMMOJECICTBUE €  TMJIPOKCHIIOM
HaTpusiT W a30THOM  KHUCJIOTOM.
[Ipumenenne ¢QeHoma Ha OCHOBE
cBoiicTB. Aunpnerunsl. Iloustue 00
anbjaeruaax. AlbJieruaHas Tpymnmna Kaxk
¢bynkuuonanpHas. DopMmanbaerua u
ero CBOMCTBA: OKHCIICHUE B
COOTBETCTBYIOLIYIO KHUCJIOTY,
BOCCTAQHOBJICHUE B COOTBETCTBYIOLIUN
CITHPT. [Tonyuenne  anbaerngoB
OKHUCJIEHHEM COOTBETCTBYIOIINX
CIIUPTOB. [Ipumenenue
dbopManpierua Ha  OCHOBE  €ro
cBoiictB.  KapOoHOBBIE ~ KHCIIOTHI.
[TonsiTne 0 KapOOHOBBIX KHCIIOTAX.
KapOoxcunpHas rpyrra KaK
¢dbyHkunoHanbHasg. ['omonoruyeckuii
Pl OpeAeNbHBIX  OAHOOCHOBHBIX
KapOOHOBBIX  Kucior. Ilomyuenue
KapOOHOBBIX  KHCIOT  OKHCIIEHUEM
aIbACTUIOB. XHMMHYECKUE CBOMCTBA
YKCYCHOHM KHCIJIOTBI: OOIIME CBOWCTBA
C MHUHEpPAJbHBIMM  KHUCIOTaMU U
peakuus srepudukanuu. [lpumenenue
YKCYCHOM  KHUCJIOTBI Ha  OCHOBE
CBOMCTB. Brpicumine >KHpHBIE KHCIOTHI
Ha OpuUMEpe MNaJIbMUTUHOBOW U
creapuHoBoi. CliokHBIE JQUPBI U
*upbl. [lomyueHue CIOXKHBIX dPUPOB
peaknueit stepudukanuu. CroXHBIC
abupsl B TpPUPOJE, HUX 3HAUCHUE.
[Ipumenenne crnoXHBIX A(UPOB HA
OCHOBE CBOMCTB. JKUphI Kak CI0KHbBIE
s¢upsl.  Kiaccupukauus  Kupos.
XUMHUYECKHUE CBOICTBA JKUPOB:
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TAAPOJIM3 U TUAPUPOBAHUE KUJIKHUX
xupoB. [lpumeHeHne KuUpoB Ha
OCHOBE CBOWCTB. Mpbuia. YTrieBOABI.

YraeBoapl, WX  KiIacCUUKAIUS:
MOHOcaxapuabl (TIH0K03a, (GPYKTO3a),
JIMCaxapyIbl (caxaposa) "
MOJINCAXapUAbI (xkpaxman u
[EeJUTE0NI03a). [ JIF0K03a - BEIIECTBO C
JIIBOMICTBEHHOU byHKIIHEH -
aITbJICTUIOCTIHPT. Xumudeckne
CBOICTBa TIIOKO3BI: OKHUCJICHHE B
TITIOKOHOBYIO KHCIIOTY,

BOCCTAHOBJICHHE B COPOUT, CLIUPTOBOE
Opoxenue. [IpruMeHeHNe TIIIOKO3bl Ha
OCHOBE CBOMCTB. 3HaUEHHUE YTIJIEBOJIOB
B J)KMBOI IIPUPOJE U JKU3HU YEIOBEKA.

ITonsTue 0 peaxkuuax
MOJIMKOHACHCAlMA M THUApPOJIHM3a Ha
rnpumepe B3aUMOIIPEBPALLICHUN:

I'JIFOKO34a IoJimcaxapui.

IIpakTHueckoe 3aHsTHE.

(B TOM yuciie B dopme
NPAKTHYECKON MOATOTOBKH)
BzaumopeiicTBue TJIFOKO3BI u
caxapo3sl ¢ rumapokcugom Mmeau(Il).
KauecTBeHHas peakiusi Ha Kpaxmal.
Pemenue 3a7a4 OO6cyxenue
JoknanoB. Ompoc.

CamocTtodaTtenbHas paborta

BrinmonHeHue JOMAaIIHEro 3aJaHus IO
teme. IloaroroBka HOKIIAIOB HA TEME:
1. AJNKOrojms3M, €ro IIOCICIACTBHUI H
peaynpexacHHE.

2.3HayeHuEe YIJIEBOJOB B  KHUBOM
MIPUPOJIE U )KU3HU YEJIOBEKa.
3.IlpumeHeHue rImiepuHa.
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Tema 2.4
A3oTcoaepxaiue
OopraHnvyeckKue
COeIMHECHUS.
IHonumepsl.

TeopeTnueckoe o0yueHue

Amunbpl.  [lostue 00  amuHAax.

Anudaruueckue aMUHBI, 170'¢
KIacCUpUKalMs ¥  HOMEHKIATypa.
AHWINH, Kak OpraHUYeCcKoe

ocHoBaHue. llonydenue anunuHa u3
HuTpoOeH3ona. [Ipumenenne aHuIMHA
Ha OCHOBE CBOMCTB. AMHWHOKHCIIOTHI.
AMHMHOKHCIIOTBI Kak  am(pOTepHbIC
TU(YHKIIMOHATBHBIE ~ OPTaHUYECKUE
coequHeHns. XHUMHUYECKUE CBOICTBA
aMUHOKHUCIIOT: B3aHMOJCHCTBHE CO
IEJI0YaMH, KHUCIOTaMH U JApPYyr C
JIpyrom (peakiusi MOJMKOHACHCAINH).
IlenTumHass CBS3p WM IOJHMIICHTHOBI.
[IpuMeHeHre aMUHOKUCIIOT HA OCHOBE

CBOJCTB. benkwu. [TepBuynasi,
BTOpUYHAs, TPETUYHAsA CTPYKTYpPhI
OEIKOoB. XuMHYecKkue  CBOMCTBa
OenKoB:  TrOpeHue,  JieHaTypaius,
TUJIPOJIU3, I[BETHbBIE peakuuu.

buonornueckue QyHKUIUM ~ OENKOB.
[Tonumepsl. benku u monucaxapubl
Kak  Ouonomumepsl.  [lmacTmaccsl.
[lonyyenue mOIMMEpPOB  peakuuen
MOJIMMEPU3ALMH U TIOJUKOH/ICHCALIUH.
TepmorutacTuyHble u
TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraButenu miuactmacc. BoiokHa,
ux  knaccupukanus.  [lomydenue
BOJIOKOH. OT/€nbHbIE MPEACTaBUTEIN
XMMHUYECKHUX BOJOKOH.

JIP, MP, TIP6
1-12

[IpakTHueckoe 3aHsTHE.

(B TOM yncJie B dbopme
NMPAKTU4Y€CKOM MOATr0TOBKM)

Pemenne skcnepuMeHTANBHBIX 3a/1a4
HAa MICHTU(DHMKALIMIO OPraHuYSCKUX
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COCIUHCHMI. Pacno3naBanue
mgactMacc M BOJIOKOH.  Ompoc.
OOcyxaeHue J0KIaa0B. TecT

CamocrosTenpHas padbora BrinonHenue goMariHero 3agaHus IO
TeMe. IloaroroBka I0OKIaJ0B Ha TEME:
1. IlpumeHeHne aHWIMHA HAa OCHOBE
CBOJCTB. 2. [Ipumenenue 4
AMUHOKMCJIOT Ha OCHOBE CBOMCTB.
3.benku W moaMcaxapuibl  Kak
OMOIIOJIMMEPBL.

IIpome:xxyTounasi arrectanusi /popma konTpoJs: JJPK

Hroro| 78 | 78

Jlis XapakTepUCTUKU YPOBHS OCBOEHHsI yU€OHOT0 MaTepuaia CIOIb3YIOTCS CleAYIoNe 0003HAYCHUS:

1. - 03HaKOMHUTENbHBIN (Y3HaBaHHUE PaHEE N3YUEHHBIX 0OBEKTOB, CBOMCTB);

2. - penpOaYKTHUBHBIN (BBIIIOJHEHNE AEATEIBHOCTH 10 00pa3ily, MHCTPYKIHHU WU 1O/ PYKOBOJICTBOM)

3. - IPOIYKTUBHBIN (IUTAHUPOBAHHUE U CAMOCTOSITENIbHOE BBIIIOJIHEHUE I€ATEIbHOCTH, pEIIEHHE TPOOJIEMHBIX 33]1a4)
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3. YCJIOBUS PEAJIM3ALIMM YYEFHOU JJUCHUILJIAHBI
3.1. TpeGoBanus Kk MaTepUaIbHO-TEXHUYECKOMY 00€CIIEUeHNI0 00pa30BaTEIbHON MPOTrpaMMBbl
Jns  peanuzanuu  00pa3oBaTeIbHOM AMCHUIUIMHBL XHUMHUS OpraHu3alus JO0JDKHA
pacnonarate MHGPACTpyKTypoi, oOecreuynBarolleld MPOBEIEHUE BCEX BUJOB MPAKTUYECKUX
3aHATHUH, TPEYCMOTPEHHBIX Y4eOHBIM IJIAaHOM, 00pa30BaTeIbHON NMPOrpaMMon. A Takxke:
- KaOuHeT 0011e00pa30BaTENbHBIX JUCIUIUINH (KAOMHET XUMUHN)

- OCHAIleHUE KaOuHETa

No | HanmeHnoBanue o60pyaoBaHus

| TexHnyecKoe ONucaHue

1. Cenmanu3upoBaHHast MeOeJIb U CHCTEMbI XpaHCHHUS

OcHoBHOE 000pyI0BaHUE:

CTOJ1 yIYCHUYSCKUI

pPEryJUPYEMbIil TI0 BBICOTE

CTya yYeHHYECKUI

pPEryJIMPYEMbIH MO BBICOTE

JononHauTenpsHOE 000pYAOBaHHE:

MarHuTHO-MapKepHas jgocka / paumyapt

MOJIeTIb TIOJXOAUT JUIsl MHChbMa (PUCOBAHUS)
MapKepaMu M JUIS pa3MelleHus OyMa>KHBIX
MaTepuajoB C MOMOIIbIO MarHUTOB

II. TexHu4eckue cpeacTBa

OcHOBHOE 000pYIOBAHHE:

CeTeBoi GUILTP

C IPpCAOXPAaHUTCIICEM

HHTepakTUBHBIN IIPOrPaMMHO-
anmapaTHbIi KOMITJIEKC MOOWJIBHBINA WIIH
CTallMOHAPHBIM, MPOTPaMMHOE
obecrnieueHue

JAruaroHalJib I/IHTepaKTPIBHOﬁ
COCTaBJIATh He MeHee 657 mroiiMoB (165,1 cm); A
MOHHUTOpPA TNEPCOHAIBHOIO KOMIIBIOTEPA U
HOyTOyka — He w™eHee 15,67 (39,6 cm),
wianmera — 10,57 (26,6 cm)!

JOCKH JOJIKHa

JlononmHUTEIRHOE 000PYA0OBAHHE:

Kononku JUIsL  BOCHPOM3BEACHHUS  3ByKa  JIHOOOM
Mo auduKanun
Web-kamepa 10001 Mo THUKAITUH
III. JleMOHCTpallMOHHBIE YU4eOHO-HATJISLIHBIC TTOCOOHUS
OCHOBHBIE:
| HacTonbHbie KapThl | HET
JlonoHUTEIbHbIC:
| HACTEHHBIN CTeHJ | HET

- OCHAILCHHE NOMEIIECHNH, 3aJCMCTBOBAHHBIX MPU OPraHMU3aLMU CAMOCTOSTEIBHOU M

BOCIUTATEIbHOMN pa6OTHZ

MIOMEIICHUS ISl OPTaHU3aIllMU CAMOCTOSITEIIFHON W BOCIHUTATEIILHOW paOOThl TOKHBI
OBITH OCHAIICHBI KOMIIBIOTEPHON TEXHUKOHN C BO3MOXKHOCTBIO MOAKIIOUEHHUS K HH()OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTu «MHTepHeT» U o0ecnedeHrueM JIOCTyma B JIJIEKTPOHHYIO
nHGOPMaIMOHHO-00Pa30BaTEIbHYIO Cpeay 00pa30BaTENbHOM OpraHU3aIuu.

3.2. TpeboBanus K yueOHO-METOUIECKOMY 00ECTIEUCHUIO

YuebHo-MeTOAnYECKAs

AOKYMCHTAaIUs

10 JUCHUIIIINHE BKJIIOYAcCT: JICKIIMH,

IpakTU4ecKue paboThl, pa3pabOTKy TEMATUKU [0 [OKJIaJaM, IUCKYCCHUH, NpPaKTUYECKHUE
3aJjaHus, TIepeUYeHb BOIIPOCOB K TEKYIIEMY KOHTPOJIIO, IPYTUM popMaM KOHTPOJIS.

3.3. UuTepHeT-pecypcsbl

! Tlocranopienne I'maBHOTO caHmTapHOro Bpada Poccuiickoit ®emepamun ot 28 centsops 2020 roma N 28 «06

YTBEPKACHUN

canutapubix mpaun  CIT  2.4.3648-20

"CaHUTApHO-ITUAEMHUOJIOTHUECKHE TpPeOOBaHUA K

OpraHu3alusaM BOCIIMTaHUA U 06y‘ICHI/I$[, OTAbIXa U O3I0POBJICHUA }leTeﬁ u MOHO)IG)KI/I"
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1.Equnas xomnekuus HudpoBbIX 00pa3oBaTeNbHbBIX pecypcoB http://school-
ollection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200¢9¢10/

2.Mup xumunu https://chemistry.narod.ru/

3.4. IlporpammHoe obecnieueHue, HUPPOBbIE HHCTPYMEHThI
Komnemk obOecniedeH HEOOXOIUMBIM KOMILIEKTOM JIMIICH3MOHHOTO W CBOOOJIHO
pacIpoCTPaHIEeMOTO IPOTPAMMHOT0 00ECIICYCHHSI, B TOM YHCJIE OTCUSCTBEHHOTO IMPOU3BOJICTBA.
Hcnonb3ytoTcss mporpaMMBbl, BXOAAIUME B EMUHBIN peecTp pOCCHICKUX MPOrpaMM JUIs
AIEKTPOHHBIX BBIYUCIIUTEIBHBIX MAITMH U 0a3 JaHHBIX, a TAKKE PEECTP COMUATBHBIX COICETEH:
«Sunekc./uck (ms Windows)», SAnaexc.IToura, Power Point, BKonTakTe (vk.com),
Bebunap.py

3.5. OcHOoBHAaAl MeYaTHAS WIH YJIEKTPOHHAA JIUTepaTypa

1.I'abpuensn, O. C. Xumus: 10 knacc: 6a3oBbiii ypoBeHb: yueOHuk / O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnagkoB. — 6-¢ u3g. — Mocksa: [Ipocsemenue, 2024. — 128 c. — ISBN
978-5-09-112176-6. — TekcT: dNEKTpPOHHBIM // DIeKTpOHHBIM pecypc uudpoBoOi
o0pa3oBaTenbHOI cpensl CIIO PROFoGpa3oBanue: [caiiT]. — URL:
https://profspo.ru/books/132478

2.I'abpuensia, O. C. Xumus: 11 kmacc: 6a3oBwiid ypoBeHb: yueOnuk / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB. — 6-¢ u3g. — Mocksa: [Ipocsemenue, 2024. — 128 c. — ISBN
978509112177-3. — TekcT: 31eKTpOHHBIN // DIEKTPOHHBIN pecypc HUPpoBoil 0Opa3oBaTeabHON
cpensl CI1IO PROFob6pazoBanue: [caiit]. — URL: https://profspo.ru/books/132479

3.6. JlonoiHUTe IbHAS IEYATHAS MJIH 3JIEKTPOHHAs JIMTepaTypa

1. Xumust: 10 knace: yriayOunénnbiii ypoens : yueOHuk / B. B. Epemun, H. E. Ky3pmenxo, B. 1.
Tepenun [u ap.] ; mox penakaueit B. B. Jlynuna. — 10-e uzn. — Mocksa: [Ipocsemnienue, 2023.
— 448 c¢. — ISBN 978-5-09-107226-6. — TekcT: 5JeKTpOHHBINA // DNEKTPOHHBIA pecypc
uugppoBoit  obpazoBatenbHoil  cpeasl  CIIO  PROFo6pazoBanme: [caiir]. —  URL:
https://profspo.ru/books/132373

2. Xumus: 11 kimace: yriayOnéunsiii ypoBens : yueonuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznos, B. B. JIlynun ; nox pepakuueit B. B. Jlynuna. — 10-e uzn. — Mocksa: [IpocBeiienue,
2023. — 480 ¢. — ISBN 978-5-09-107469-7. — TeKcT: 31eKTpOHHBIN // DIEKTPOHHBIN pecypc
mudpoBoii  obpazoBatenbHOi  cpeapl  CIIO  PROFo6pazosanme: [caiit]. —  URL:
https://profspo.ru/books/132480

3.Xumus: 11 kmacc: 6a3oBbiii ypoBeHb: yueOHUK / B. B. Epemun, H. E. Ky3bpmenko, A. A.
Hposznos, B. B. Jlynun ; nox penakuueii B. B. JIlyanna. — 9-e n3n. — Mocksa: IIpocsenienue,
2022. — 226 ¢. — ISBN 978-5-09-101653-6. — TeKcT: 21eKTpOHHBIN // DIEKTPOHHBIN pecypc
uudposoit  obpazoBatenvHoi  cpeapl  CIIO  PROFo6OpazoBanme: [caiit]. — URL:
https://profspo.ru/books/132377

3.7. CiaoBapu, cipaBOYHMKH, JHIHUKJIONEIUH, MEPHOAUYECKHE MATEPHAJIBI (KypPHAJBI U
raserhbl)

1.Kypuan. Cepus Xumus. https:// www.iprbookshop.ru/132723 . html

2. XKypuan «IIpuknannas ananutuyeckast xuMmusi».https:// www.iprbookshop.ru/11648.html
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3 KYPHAUJL CEPUA ECTECTBEHHBIE " TOYHBLIE HAVYKU.
https://www.iprbookshop.ru/7052.html

4.bekumieBa, E. B. Menununckuii napemMuoiorniaeckuii cnoBapb Ha 5 s3bikax / E. B. bekuniena,
1O. A. Coxomnoga, E. B. AnekcannpoBa. — Mocksa: At [Tu Ap Menua, 2022. — 140 c. — ISBN
978-5-4497-1888-4. — Tekct: snextponnsiii // Ludposoit obOpazoBatenbHblii pecypc PR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/126095.html

5.0cHoOBBI 0011IeH U HU3UUECKON XUMUH: Y4eOHO-METOAMYECKOe mocodue / cocraBurenu A. M.

KanuzoBa. — AcTpaxaHb: ACTpaxaHCKUM TOCYJapCTBEHHBIM apXHUTEKTYPHO-CTPOUTEIIbHBIN
ynuepcutet, O9bC ACB, 2022. — 171 ¢. — ISBN 978-5-93026-165-3. — TekcT: 31eKTPOHHBIMA
// UudpoBoit  obOpazoBarenvHbili  pecypc IPR - SMART:  [caiir]. —  URL:

https://www.iprbookshop.ru/123438.html

6.Kpatkuii TepMUHOIOTMYECKHI CIOBaph MO HpeaMeraM Kadeapbl COIHaTbHO-TYMaHUTapHBIX
muctumiuH / coctaButenu U. W. Typcekuit [u ap.]. — Cumdeponons: YHUBEPCUTET 3KOHOMUKU
u ynpasnenus, 2020. — 249 c. — Texkcrt: anexTpoHHbIN // LudpoBoit 00pa3zoBaTenbHbIl pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/101398.html
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUSA INIPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCHUILIAHBI

KOHTpOJIb H OIEHKa pPE3yJIbTaTOB OCBOCHUA 06H_[606pa30BaTeJII:HOI>'I JAUCLHUITIIIMHBI

OCYHICCTBIIACTCA MPCHIoAaBaTCJIcM B IMPOLCCCC MPOBCIACHUA IMPAKTHUYCCKUX SaHHTI/II\/'I, a TaK¥XC

BBIINTIOJTHCHUA OGy‘-IaIOH_H/IMI/IC}I HHIAUBUYAJIbHBIX 3aHaHHﬁ.

Copneprxanue o0yueHust

XapakTepucTuKa OCHOBHBIX BUJIOB
JIeATEITLHOCTH CTYJICHTOB (Ha YPOBHE yU4eOHBIX
JeUCTBUI)

Bakueiimue xuMuaeckue
TIOHATHUA

YMeHne aaBath OIpENEeNIeHue W OIEepPHpPOBATh
CJICAyrOoUuMHu XUMHUYECCKUMHN IIOHATUAMMU:
BEIIECTBO, XHMHUYECKHH DIIEMEHT, aToM,
MOJICKYIJIa, OTHOCUTCIIbHBIC aTOMHas u
MOJICKYJISIpHAsE MacChl, HWOH, aJIOTPOIIHS,
HU30TOIIkI, XUMHNYCCKad CBA3b,
ANIEKTPOOTPHIIATEIIEHOCTB, BaJICHTHOCTD,
CTENIEHb OKWUCJIEHHS, MOJIb, MOJISpHAs Macca,
MOJISIpDHBIA  00BbEM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA MOJIEKYJIAPHOTO u
HEMOJICKYJISIPHOTO ~ CTPOEHHsSI,  PacTBOPHI,
OJICKTPOJIUT )41 HCAJICKTPOJINT,
AIIEKTPOITUTUIECKAST JIMCCOTIAAITHS,
OKHUCIHUTCIIb U BOCCTAHOBUTCIIb, OKHCJICHHUC U
BOCCTaHOBJICHUE, TEIJIOBOM 3(P(HEKT peaxiuu,
CKOPOCTh XMMHYECKOH peaKIMH, KaTalus,
XHUMHAYECKOE PAaBHOBECHE, YTIICPOIHBINA CKEIET,
(byHKIMOHATIbHAS rpymmna, H30MEpUSL,
TOMOJIOTHSL.

OCHOBHBIE 3aKOHBI
XUMUAU

®opMyIHpPOBAHNE 32aKOHOB COXPAHEHUS] MACCHI
BEILIECTB U IMOCTOSTHCTBA COCTaBa BEILIECTB.
YcraHoBKa TNPUYUHHO-CIICICTBEHHOW CBSI3U
MEXIy COAEp)KaHHEM JOTHUX 3aKOHOB U
HamUCaHWEeM  XUMHUYEeCKMX  GopMyn U
ypaBHEHUH.

¥YcraHoBka JBOJIFOLIUOHHOMN CYLIHOCTH
MEHIEIIEEBCKOM u COBPEMEHHOM
(hopMynHupoBOK nepuoandeckoro 3akona /1. U.
Menneneena.

OObsicHeHne HU3MYECKOTO CMBICTIA CHUMBOJIMKU
MIEPUOIUYECKON TaOJIUIBI XUMUYECKHUX
snemenToB J[. 1. MenneneeBa (HOMEpOB 3iie-
MEHTa, T[epuoja, TpyHmnbl) U YyCTaHOBKa
MPUYUHHO-CIIECTBEHHON CBSI3U MEXIY
CTPOCHHEM aTroMa M  3aKOHOMEPHOCTIMH
W3MEHEHUs CBOMCTB 3JIEMEHTOB u
00pa3oBaHHBIX MMM BEIIECTB B IMEPHUOAAX H
rpyImnax.

XapakTepucThka  DJIEMEHTOB  MajlblX U
OOJBIIUX TEPHOJOB MO WX TIOJOKEHUIO B
Ilepuoauueckoit cucreme /[. 1. Menneneena.
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OCHOBHBIE TEOPUH XUMUHU

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHYECKHUX
BEIIECTB OT CTPOEHHUS aTOMOB 00pa3yIOIIUX UX
XUMUYECKUX  AJIEMEHTOB.  XapaKTEepPUCTHKA
BAKHEWIIMX THUIIOB XHMHYECKHX CBS3€H U
OTHOCUTEJILHOCTH 3TOH TUIIOJOTUH.
OOBsiCHEHHE 3aBUCUMOCTH CBOMCTB BEIECTB
OT MX COCTaBa M CTPOEHUS KPUCTALITUYECKUX
pELIETOK.

DopMyJIMPOBKAa OCHOBHBIX MOJIOKEHUN TEOPUU
3IEKTPOJIUTUYECKON JUCCOLMALIU "
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOWCTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKHUX
coenHeHuil.  DOpPMYIUPOBKAa  OCHOBHBIX
MOJIOKEHUN TEOPUH XHMHYECKOTO CTPOECHUS
OpraHUYECKUX COCAMHEHUH, U XapaKTepUCTUKa
B CBETE OTOM TEOPUH CBOWCTB OCHOBHBIX
KJIACCOB OPraHUYECKHUX COCIMHEHUM.

Bakueiiue Beniectsa
nu MaTepI/IaJH:I

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB,
MOJY4YEHUsT W  TNPUMEHEHUS  BaKHEHIIMX
meTtamioB (IA u Il A rpymm, anroMuHus, Keje-
33, a B €CTECTBEHHO-HAyYyHOM IMpodumie u
HEKOTOPHIX d-3JIEMEHTOB) M KX COCAMHCHH.

XapaKTepucTUKa COCTaBa, CTPOCHMsI, CBOMCTB,
MOJIyYEHUsI W  TNPUMEHEHHs  Ba)KHEHIIMX
nemetaimo (VIII A, VIIA, VIA rpymm, a
Takke azoTa u pocdopa, yraeposaa u KpeMHuUs,
BOZOPOJa) U UX COEAMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHMs, CBOMCTB, IOJIY4YEHUS U
MIPUMEHEHUS BAKHEUILIUX KJIaCCOB
yIJIEBOJIOPOAOB  (AJIKaHOB,  LIMKJIOAJIIKAHOB,
QJIIKCHOB, AJKWHOB, apeHOB) M WX HauOolee
3HAQYMMBIX B HAPOAHOXO3AMCTBEHHOM ILJIaHE

MPEICTaBUTENEN.
AHanornyHas XapakTEpUCTUKA BaKHEHIIMX
IIpeACTaBUTENECH OPYTUX KJIaCCOB

OPraHMYECKHUX COCAUHEHMH: MeTaHojlla U
9TaHOJIA, CIIOKHBIX A(HUPOB, KUPOB, MBI,
aJbJETUI0B (bopmainbreruaon u
alneTanpAernaa), KETOHOB (aueToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTBI, AJIst
€CTECTBEHHO-HAYYHOIO npoduiis
MpeCTaBUTENeH JPYyrux KJIaccoB KHCIOT),
MOHOCaxapuzoB  (TJIOKO3bI), JMCaXapuOB
(caxaposbl), moducaxapuIoB (Kpaxmaiga U
LEJIJTI0JIO3b]), aHWJIMHA, aMUHOKHUCIIOT, OEJIKOB,
UCKYCCTBEHHBIX M CHHTETHUYECKHUX BOJIOKOH,
Kay4yKOB, IJIaCTMAacc.

XUMUYECKUH A3bIK Hcnonb3oBanue B y4ueOHOH u
Y CUMBOJIUKA npodeccroHanbHOM JeATETbHOCTH
XUMUYECKHUX  TEPMHUHOB U  CUMBOJIMKH.
Ha3Banue M3YUYEHHBIX BEILIECTB no
TPUBHAIBHOMN WA MEKTYHApOAHOMI
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HOMEHKJIATYPE M OTPa)XEHHWE COCTaBa JATHUX
COCIMHEHHI ¢  MOMOIIbID  XHUMHYECKHX
bopmy.

OtpaxkeHHe  XMUMHUYECKUX  TMPOILIECCOB  C
MOMOIIBI0 YPABHEHUM XHUMHUUECKHX pEeaKIIHii.

Xumudeckue pE€aKknuunu

OO0vbscHeHue CYILIIHOCTHU XUMHUYECKHUX
mporeccoB.  Kiaccupukamuss  XUMUYECKUX
peakuuii Mo pa3IuyHbIM MPU3HAKAM: YUCIY U
COCTaBy MPOJIYKTOB M PEAreHTOB, TEILIOBOMY
a¢dexty, HampaBieHuto, (¢daze, HaATUIHIO
KaTajim3aropa, HU3MEHECHUIO CTEIICHEN
OKUCJICHUS 3JIEMEHTOB, o0pa3yromux
BEIIECTBA. YCTAaHOBKA IPHU3HAKOB OOIIEro
pa3IMYHOTO B THUIIOJOTMM peaKkuud Juis
HEOPraHUYECKOW M OPraHMYECKOM XUMHH.
Knaccudukanus BemecTB U MPOIECCOB ¢
TOYKH 3PEHHS] OKHCIICHUS-BOCCTAHOBJICHHUS.
CocraBneHue ypaBHEHUM peakivil ¢ MOMOIIbIO
MeTOoJla JJIEeKTpOHHOro Oamanca. OObSICHEHUE
3aBUCHUMOCTH CKOpPOCTH XMMHMYECKON peakuuu
U TIOJIOKCHHUSI XMUMHYECKOTO PABHOBECHS OT
pa3IMIHBIX (PAaKTOPOB.

Xumuueckast HHpopmarus

[IpoBenenne  caMOCTOATENBHOTO  IOMCKA
XHUMHAYECKOH WH(POPMAIMU C HCIIOJIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB (HAY4YHO-IIOMYJISIPHBIX
W3JIaHWH, KOMIIBIOTEPHBIX  0a3  JIaHHBIX,
pecypcoB Hurepnera). Ucnonws3zoBanue
KOMITHIOTEPHBIX TEXHOJOTUN UIsI 00pabOTKU 1
nepefayd XUMHUYECKOW uHpopManuu U ee
MIPEJICTABIICHHSI B PA3JIMYHBIX (hopMax.

PacuyeTsl 0 XUMUYECKHUM

dhopmynam
U YpaBHEHUSIM

Ycranoska 3aBUCUMOCTH MEKY
Ka4eCTBEHHOW M KOJMYECTBEHHON CTOpOHAMU
XUMHYECKHX 00BEKTOB U MPOIECCOB. Pemienue
pacyeTHBIX 3aJla4y MO0 XUMHUYECKUM (opmyiam
U YPABHEHUSIM.

[IpodunbHoe u npodeccuoHanbHO 3HAYUMOE
coJiepKaHue

OOBscHEHNE XHUMHYECKHUX SIBIICHHH,
MPOUCXOASAIINX B TpHUPOJE, OBITY U Ha
MIPOM3BO/ICTBE.

OrmpenenieHne  BO3MOXKHOCTEM  MPOTEKAHHS
XUMUYECKUX TIPEBpAIlCHU B  Pa3IMYHBIX
ycnoBusix. CoOro/IeHre MpaBuil IKOJIOTHYECKU
IPaMOTHOTO TTOBEJICHUS B OKPY KAIOIICH cpee.
OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHHS
OKPY’KaIOIIIEeH cpeabl Ha OPraHU3M YEJIOBEKa U
npyrue okuBble opraHusmbel.  CoOnroneHue
npaBujl 6€30MacHOTO OOpaIIeHHUs C TOPIOYUMHU
U TOKCHUYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM
obopymoBanueM. [loaroroBka  pacTBOpPOB
3aJ]aHHOM KOHILIEHTpaluuu B OBITY U Ha
MIPOM3BO/ICTBE. Kpurnueckas OIICHKA
JOCTOBEPHOCTH XMMHUYECKON wuH(MOpManuu,
IMOCTYIAIOIICH U3 Pa3HBIX HCTOYHUKOB.
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Pe3ynbTaThl MOATOTOBKM 00YYAIONIUXCS P OCBOCHUU 10 Y4eOHOU AUCHUIIMHE ONpeaesieTcs
OLICHKaMH:

Onenka 5 craBUTCS B TOM cliyyae, ecid OOydyaroIIMHCS TOKa3bIBaeT BEpHOE IOHUMAaHHE
(bU3UYECKO CYIIHOCTH pacCMaTpPUBAEMBIX SIBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH,
AT TOYHOE OIPENEICHHE M HCTOJKOBAHUE OCHOBHBIX IOHSATUM, 3aKOHOB, TEOpUH, a TaKKe
MpaBWIbHOE ompejAeneHne (U3NYECKUX BEJIMYMH, UX EIUHHUI] U CIHOCOOOB H3MEpPEHUs;
NPaBUIBHO BBINOJHAET YEPTEXH, CXEMbl U TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIPOBOXKAAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHUTH 3HAHUS B HOBOM CUTYyallUH MpU
BBIMIOJIHEHUM NPAKTUYECKUX 3aJaHUN; MOXKET YCTAaHOBHUTH CBSI3b MEXKAY M3y4aeMbIM U paHee
M3Y4YEHHBIM MaTepHajioM o Kypcy (DU3HKH, a TAK)Ke C MaTepuaioM, YCBOCHHBIM MPHU U3y4YE€HUU
JIPYTUX IPEIMETOB.

Ouenka 4 craBUTCS, €CIM OTBET O0YyYAIOIIUKCS, yIOBIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K
OTBETY Ha OILIEHKY 5, HO JlaH 0e3 MCIOJb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX NPUMEPOB, 0e3
MPUMEHEHUs 3HAHUN B HOBOM CHUTyaluu, 0€3 HCIOJIb30BAHMS CBSI3€H C paHee H3YUYEHHBIM
MaTepUajoM U MaTEpUajOM, YCBOECHHBIM IIPU M3YyYEHUU APYTUX NPEAMETOB; €CIU ydalluics
JOTIYCTHJI OJIHY OHIMOKY MM He O0Jjiee IByX HEJOYETOB U MOKET UX UCIIPABUTh CAMOCTOATEIHHO
WIN C HEOOIBIIONW TOMOIIBIO YUUTEJIS.

Ounenka 3 craBuTCs, €CiaM OOYYarOUIUiiCs NMPaBUJIBHO MOHUMAaeT (U3UYECKYIO CYIIHOCTb
paccMaTpUBAaEMBbIX SIBJIEHUH U 3aKOHOMEPHOCTEH, HO B €ro OTBETE, MUMEIOTCSH OTIAEIbHBIC
po0esibl B YCBOGHUH BOIPOCOB Kypca (PU3MKU, HE NMPENSATCTBYIOIINE JAaJbHENIIEMY YCBOSHUIO
IIPOrPaMMHOI0 MaTepuaja. Y4alluiicsi yMEeT NMPUMEHATh IOJYUYEHHbIE 3HAHUS IIPU PELICHUU
IOPOCTBHIX 33Jad C MCIOJIb30BAaHMEM TOTOBBIX (OpPMYJ, HO 3aTpyIHSETCS, €ClIu TpeOyroTcs
npeoOpa3oBaHUsl HEKOTOPBIX (OpPMYN. YUEHHUK MOXKET JIOIyCTUTh He Ooyiee OJHOM TpyOoi
OIIMOKM M JBYX HEJ0YETOB; WM He Oosiee ogHOW rpyOoil ommOku U He Oojee JIBYX-Tpex
HerpyObIX OIIMOOK; WM OJHOW HerpyOoi OIMOKM M TpeX HEAOYETOB; MM YETHIPEX WIIHU ISTH
HE/I04YETOB.

Ounenka 2 craBuTcs, eciay 00ydarolMiics HEe OBJIaie] OCHOBHBIMU 3HAHUSMHU U YMEHUSIMH B
COOTBETCTBUHU C TPEOOBAaHUSMHU MPOrpPaMMbl U JOMYCTHJI OOJbIIe OMMOOK M HEIOYETOB, UYEM
HE0OXO0IMMO JJISl OLICHKH 3.
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TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUA JUCHUITIJIMHBI

B pamkax mnporpamMmbl 00mieoOpa3oBaTeIbHON  TUCHUIUIMHBI  yCTaHABIMBAIOTCS
TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00YYarOIIUMHUCS TPOTPaMMBbI
JUYHOCHHBIX!

IPa’KJaHCKOIO0 BOCIIUTAHMUSL:

c(hOPMHUPOBAHHOCTh ~ TPAXKJAHCKOH TMO3WUIUU  OOydYaoMmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIMOHHBIX IpaB U OOS3aHHOCTEH, yBaXKCHHE 3aKOHA U
IPaBOMNOPAIKA;

NPUHIATHE TPAJAUIMOHHBIX HAIMOHATIBHBIX, OOIICUETOBEUECKUX TYMAHUCTHUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh MPOTHUBOCTOSATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIN3MA, KceHOohoowH,
JUCKPUMMHALIMY 0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IIPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B HMHTEpECAX TPaxTaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIIPABJICHUU B 00111e00pa30BaTeNbHON OpraHu3alui U JAeTCKO-IOHOIIECKHX
OpraHu3aIusX;

YMEHHE B3aUMOJICMCTBOBaTh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

MaTPUOTHUYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOMN IPaXKIAHCKOW MICHTUYHOCTH, NATPUOTH3MA, YBAKECHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIbTYpPY, IPOILJIOE M HACTOALLEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K TrOCYJIapCTBEHHBIM CHMBOJIaM, UCTOPUUYECKOMY U MPUPOJIHOMY
HAacJeaMIo, IMaMITHUKAM, TpaaulusM HapoaoB Poccuum, noctmxenussiMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

uzeiHas yoekIeHHOCTb, TOTOBHOCTD K CIYXKEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMUE JYXOBHBIX IECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ITHUECKOT0 TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEHICHHS, OPUCHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTENSIM U (WIIH) APYTUM YJIEHAM CEMbH, CO3JaHUIO
CEMbUM HAa OCHOBE OCO3HAHHOI'O MPHUHATHA LEHHOCTEHM CEMENHOM >KU3HH B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

ACTETUYECKOTO BOCITUTAHUSA:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA,

CIOCOOHOCTH BOCTIPUHUMATh PAa3IMYHbIE BUJIbI HCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO
U JPYTUX HApOJOB, OIIYLIATh YMOIIMOHAILHOE BO3/IEUCTBHE UCKYCCTBA;

yOEXKIEHHOCTh B 3HAUMMOCTH JUISl JIMYHOCTU M OOIIECTBA OTEYECTBEHHOI'O U MUPOBOIO
HCKYCCTBA, 3THUYECKHUX KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;

FOTOBHOCTh K CAMOBBIPQXEHUIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH
KadecTBa TBOPUYECKON JTUUYHOCTH;

(U3UYIECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh 3J0POBOTO M Oe3zomacHoro oOpa3a JKHM3HH, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/10POBBIO;

noTpeOHOCTh B (DM3MUECKOM  COBEpPUICHCTBOBAHWU,  3aHATUAX  CIHOPTHBHO-
03/I0POBUTEIILHOM €SI TEIIbHOCTHIO;
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AKTUBHOE HEMPUSATHE BPEAHBIX MPUBBIUEK U UHBIX ()OPM MPUUMHEHHS Bpeaa GpU3nuecKoMy
Y TICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10I00ue;

TOTOBHOCTH K aKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKON M COLIMAIbHON HAIlPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
JESTENBHOCTD;

UHTEpEC K pa3M4yHbIM cepaM NpodeCcCUOHATBLHOW AESITeNTbHOCTH, YMEHHE COBEpILIaTh
OCO3HaHHBIHM BBIOOp Oyay1eil nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO Ha MPOTSKEHHH BCEH
KHU3HU;

HKOJIOTUYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKON KyJIbTYpbl, IOHUMAaHHWE BIUSHHUA COLMAJILHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HaHUE
r7100aIbHOTO XapakTepa IKOJOTHUECKUX MpodieMm;

IJJAHUPOBAHUE W OCYIIECTBICHHE NCHCTBHN B OKPYXAIOIIEH CpeAe Ha OCHOBE 3HAHMUS
LieJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTMBHOE HENPUATHE IEHCTBHM, IPUHOCIIINX BPEIl OKPYIKAOIIEH Cpeae;

yMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE IKOJIOTHUECKHE MIOCJIEACTBUS
IIPEANPUHAMAEMBIX AEUCTBUM, IPEIOTBPAILATH UX;

paclIIpeHHE ONbITa AEATEIbHOCTU IKOJIOTNYECKON HAIIPABIEHHOCTH;

LEHHOCTU HAYyYHOTO [MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOILIECTBEHHOM MpaKkTUKHU, OCHOBAHHOIO Ha JUaJore KyJbTYyp,
CHOCOOCTBYIOLIET0 OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOW KYJIbTYpPbl KaK CpeJICTBa B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U II03HAHUS MUDA;

OCO3HAaHHE LIEHHOCTHU HAy4YHOH AeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
MCCJIEIOBATENBCKYIO AESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OByaieHne YHUBEPCATBHBIMH YICOHBIMY ITO3HABATEITHHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaIM3MPOBATh TMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK VI OCHOBAHUS IS CPAaBHEHUS, KJIacCU(DUKAIINH
1 000O0IIIEHN;

OTIPEICIIATH TSNIN ACSITEILHOCTH, 33]]aBaTh MAPAMETPhI M KPUTESPHH UX TOCTHKCHUS;

BBISIBJISTh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAECMBIX SIBJICHHSIX;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCThH, OIICHWBATh COOTBETCTBUE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH MOCJICICTBUN ACITEIbHOCTH;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

0) 6a30BbIC UCCIICTOBATEIBLCKUE ICHCTBUS:

BJIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW IEATCIIEHOCTH, HAaBBIKAMU
paspeleHus IpooeM;

CIIOCOOHOCTP ¥ TOTOBHOCTh K CaMOCTOSITCIILHOMY IIOMCKY METOJOB  PCIICHUS
MPAKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

OBJIAJICHUC BHUJIAMHU JEATCIHHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH,
npeoOpa30BaHUI0 W MPUMEHCHHIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyalWsX, B TOM 4YHUCIE MpHU
CO3/IaHUU YYCOHBIX M COIMALHBIX TIPOCKTOB;

dbopMHpOBaHHE HAYYHOTO THUMA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHUHOJIOTHCH,
KJIFOUEBBIMY [OHATHAMHI U METOLAMHU;
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CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aa4d B OOpPA30BATEIBHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJady, BBIIBUTATh
TUTIOTE3y €€ peIICHHs, HaxXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATH MOJTYUYCHHBIC B X0/ PEIICHUS 3aa9d Pe3yJIbTaThl, KPUTHUYCCKH OICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsM, OIICHUBATh TPHOOPETECHHBIN OITHIT;

pa3pabaTbIBaTh IJIaH PEHICHUS MPOOJIEMBI C YYeTOM aHajIn3a UMEIOIINXCS MaTepUaTbHBIX
¥ HeMaTepUATBHBIX PECYPCOB;

OCYIIECTBIISTh LIEJICHANPABICHHBIN TMOWCK MEPEeHOca CPEICTB U CIIOCOOOB ACHCTBHS B
po¢eCCHOHANBHYIO CPELy;

yMeThb TEPEHOCUTh 3HAHHMS B  TIO3HABATENBHYI0 M  NPAKTHUYECKYIO  00IacTu
KU3HECATCIIEHOCTH,

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHATBHBIC TIOIXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopmanueii:

BIQJIETh HABBIKAMHU TMONYy4YeHHs WHPOPMAIUUM U3 KMCTOYHHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITCIIEHO ~ OCYIIECTBJIATh IOUCK, AaHalM3, CHUCTEMATH3AIMI0 ¥ HHTEPIPETAIUIO
uHGOPMAIIUU PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMIHBIX (hopMaTax ¢ y4eTOM Ha3HaUYCHUs MH(DOPMAIMH | TICIICBOI
ayJIMTOPUH, BBIOMpAs ONTUMAILHYIO (JOPMY MPEACTABICHUS U BU3yalu3alliu;

OIICHUBATH JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(OpPMAIIUU, €€ COOTBETCTBUE IPABOBHIM M
MOpaTbHO-3THUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIOICHHEM
TpeOOBaHUIT SPrOHOMHUKH, TEXHUKH OS30TIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMSI, TPABOBBIX U
ATHUYECKHX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAaHWUS W 3alUTHl  WHGOpManuu, WHHOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OByasieHne YHUBEPCATBHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMHU:

a) obieHue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBAa OOIIEHHWS, MOHMUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, PACIO3HABATH MPEAMOCHIIKNA KOHPIMKTHBIX CUTYAIi U CMSATYATh KOH(JIUKTHI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(DJIUKTHBIC CUTYAIIHM;

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIB30BAHHEM S3BIKOBBIX
CpPEICTB;

0) coBMeCTHas e TEIbHOCTD:

MMOHUMATH U UCTIOIH30BaTh MPEUMYIIESCTBA KOMAHIHON ¥ WHIUBUAYaTbHONU PaOOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yueToM OOIIMX HWHTEPECOB, U
BO3MOYKHOCTEH Ka)KJIOTO YICHA KOJUICKTHBA,

OPUHUMATh [I€TU COBMECTHOM JESATENbHOCTH, OPTraHW30BBIBATH W KOOPJIWHUPOBATH
JICUCTBUSA IO €€ JOCTMKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUH, pACHPENCNIATh POJU C y4YETOM
MHEHHUI Y4aCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJAJAa W KAKIOIO yJ4aCTHUKA KOMAaH/IBl B OOIIMIA Pe3yJIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIE TPOEKTHI, OICHUBATH HJEU C IMO3UIWW HOBHW3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYHMMOCTH;

KOOPJIMHHUPOBATh W BBHINOJNHATH PAOOTy B YCIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
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KOMOWHHUPOBAHHOTO B3aMMOACHCTBUS;

OCYIIECTBIISAITh MO3UTHUBHOE CTPATETHYECKOE IMIOBEACHHE B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazieHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIMs:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO AESTENbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJIAThH IUIaH PELICHUs MPoOJIeMbl C YU€TOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPENOUYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHHBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYIHUIIMU B pa3HbIX 001acTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJILHOM peiekcur Kak OCO3HAHUSI COBEpPILIAEMbIX JEeUCTBUI
Y MBICJIMTEIBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh IPUEMBbI pe(IeKCUU 171 OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILIECHUS;

YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) YMOIIMOHAJILHBIN WHTEJUICKT, MPE/IOoJIaralomuid copMupoBaHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMSI, BKJIIOUAIOLLETO CaMOKOHTpOIJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IIOBEJIEHUE, CIIOCOOHOCTh aJalNTUPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHHUSIM U MPOSBIATh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMHU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTH)KEHHUIO LEIH U YCIeXy,
ONTHMHU3M, NHUIIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTHIBATh €T0 TMPH OCYIIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
CoIepeKUBaHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATHh OTHOILIEHUS C JIPYTUMHU
JFOIbMU, 3a00THUTHCS, IPOSBIISITh MHTEPEC U pa3pemiaTh KOH(IUKTHI;

T) IpUHSITHE Ce0s U PYTHX JIIOICH:

IPUHUMATD ce0sl, TOHUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPpUHUMATh MOTHBBl M AapryMEHTBbl JApPYyIHX JIIOAEM TMpU aHalu3e pe3yibTaToB
NESITENIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX JIOJCH HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eloBeKa.
npeomMemHmboix:

I[IP6 1 cdopMUpPOBAaHHOCTb MPEACTABICHUI: O XHMMHUYECKOM  COCTaBIIAIOILEH
€CTECTBEHHOHAy4YHOW KapTHUHbl MHpA, POJIM XUMHM B TO3HAHUMU SIBICHUN NpPUPOABI, B
(OpMHUpPOBAaHUN MBIIIICHUS M KYJIBTYphl JIMYHOCTH, €€ (yHKIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOUMOMN AJIsl pelIeHHs MPAKTUYECKUX 3a7a4 U 9KOJOTHYECKH 0OOCHOBAHHOTO OTHOILICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpee;

[1P6 2 BnaseHue CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpasi BKIIFOUAET: OCHOBOIOJATal0IINe
NOHATHUS (XMMHYECKUH 3JIEMEHT, aToOM, 3JIEKTpOHHas 000J0YKa aroma, s-, p-, d-3JIeKTPOHHbIE
opOMTamM aToMOB, HWOH, MOJIEKYJla, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBLHOCTh, CTEIEHb
OKHCIICHHS, XUMUYECKast CBsI3b, MOJIb, MOJISIPHAsI MAcca, MOJISIPHBIN 00beM, YTIIEPOJHBIA CKETET,
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(yHKIIMOHANBHAS TPyNIa, paguKaji, U30MepHs, HU30MEephbl, TOMOJOTHYECKUN psJ, TOMOJIIOTH,
YTIEBOIOPOAbI, KHCIOPO- U a30TCOJAEpKAIINE COeITMHEHNUS, ONOIOrMYeCKH aKTHBHbIE BEIIeCTBA
(YyrneBoJipl, >KUpPBI, OCJIKHM), MOHOMEpP, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCIMHEHMS, KPUCTAJUIMUECKas pelleTKa, THUIbl XUMUYECKMX peakuui (OKUCIUTEIbHO-
BOCCTAHOBUTEINIbHBIE, 9K30- M JHJIOTEPMHUYECKHE, pEeaklMM HOHHOro oOMeHa), pacTBOp,
JJIEKTPOJIUTHI, HEAJIEKTPOJIUTHL, INEKTPOJIUTHYECKAS JUCCOLUaIus, OKHCIIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEAaKIMH, XUMUUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust XHMMHYECKOTO CTpO€HHs opraHudeckux BemiectB A.M. bytiepoBa, Teopus
JJIEKTPOJUTHYECKON JIuccoumauuu, nepuoandeckuii 3akoH .M. MenneneeBa, 3akoH
COXPAHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3BIK XHUMHH, (HAKTOJIOTHYECKHE
CBEJIGHUS O CBOWCTBaX, COCTaBe, MNOJYYEHHHM U OE30MaCHOM HCIIOJIb30BAHUM BaXKHEHIINX
HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOM NEATEIHHOCTH YEIOBEKa;

[TP6 3 chopMUPOBAHHOCTH YMEHUH BBIABIATH XapaKTEpPHBbIC MPU3HAKU M B3aUMOCBSI3b
W3YYEHHBIX TOHATHA, MPUMEHSTh COOTBETCTBYIOIIME TOHSTHS TPH OMHMCAHUH CTPOCHUSA H
CBOMCTB HEOPTaHMUYECKUX U OPTraHUYECKHUX BEILECTB U UX MPEBPAICHUI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHWK C TOHATUSAMH H TPEJACTABICHUSMH JPYTUX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

I[IP6 4 cdhopMHUPOBAHHOCTh YMEHUW HCIONB30BATh HAUMEHOBAHHUS XHUMHYECKUX
COEIMHEHUI MEXIYHAPOIHOIO COI03a TEOPETHMUECKOM M NPUKIAJHOW XUMHUM M TPUBHAJIbHBIC
Ha3BaHUSA BAXXKHEWIIMX BELIECTB (PTWUJICH, AalleTWUJIEeH, IJIMLIEPUH, (QEHO, (opManbIerus,
YKCyCHasi KHUCJIOTA, TJIMLUMH, YTapHbIA Ta3, YIJIEKUCIIbIM ra3, aMMHakK, TallleHas H3BECTb,
HeraieHasi M3BeCThb, NUThEBas COJa M JIPYrHMX), COCTAaBJSATH (HOPMyJbl HEOPTaHUYECKUX U
OPTaHMYECKUX BEIIECTB, YypPAaBHEHUS XUMUYECKUX pEAKIHi, OOBICHITH UX CMBICT;
HNOJTBEPXKJaTh  XapaKTEpHble  XUMHYECKHE  CBOMCTBAa  BEIIECTB  COOTBETCTBYIOILMMU
SKCHEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMUYECKUX PEaKLUid;

I[IP6 5 cdopmupoBaHHOCT, YMEHMH YCTaHABIMBATh NPUHAAJICKHOCTh HN3YyUYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB K OMPEJIEICHHBIM KJIaccaM U TpyliaM COEIWHEHHH,
XapaKTepu30BaTh MX COCTaB U BA)KHEHIIME CBOMCTBA; ONpPEAEIATh BUABI XMMHUYECKUX CBSI3EH
(KoBaJIeHTHAsi, HMOHHAs, METAJUTMYecKas, BOJOPOJHAs), THUMBl KPUCTAUTUYECKHX PEIIETOK
BELIECTB; KJIaCCU(PUIINPOBATh XUMHUUECKHE PEaKIUH;

[IP6 6 BnameHuWe OCHOBHBIMH METOJAMHU HAYYHOTO TO3HAHMS BEIIECTB M XUMHYECKHX
ABJIeHUN (HaOyt01eHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJINPOBAHNUE);

[TP6 7 cpopMUpOBaHHOCTH YMEHUH MPOBOAUTH PACUETHl MO XUMHYECKHM (dopMmylaM U
YpaBHEHHSM  XHMHUYECKHX  pEaKkIUid C  HCIONb30BaHMEM  (U3UYECKHX  BEJIHYHH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpMajbHbIE
yCIIOBUS) Ta30B, KOJWYECTBA BEIECTBA; HMCIOIb30BaThb CUCTEMHBbIE XMMMUYECKHUE 3HAHUS IS
NPUHATUSL PEUIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalMsIX, CBS3aHHBIX C BEIIECTBAMHU U HX
MPUMEHEHUEM;

[TP6 8 chopmMupOBaHHOCTH YMEHH MIIAHUPOBATH U BHITIOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHHss OPraHUYeCKUX BEIIECTB IPU HAarpeBaHUU, MOJyUYEHUE STUIIEHA U U3YyYEHUE €ro
CBOMCTB, KaUE€CTBEHHbIC PEAKIMM HA aJbJETHJbl, Kpaxmal, YKCYCHYIO KHUCIOTY; J€HATypauus
OeNKOB NpU HarpeBaHUM, L[BETHbIE pEAaKLMUU OEIKOB; MPOBOJUTH pPEAKLUU HOHHOTO OOMEHa,
OTpeeNATh CpPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKklMU Ha cyibdaT-, kKapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH AaMMOHUS; pEelaTh SKCIEPUMEHTAJIbHBIE 3aJadd [0 TeMaM
"Mertamipl" u "Hemeramnsl") B COOTBETCTBHMM C NpaBWJIAMH TEXHUKH O€30MACHOCTH TIPH
oOpallleHuu ¢ BelIeCTBAaMU M J1abOpaTOpPHBIM O000PYJOBAHMEM; NPEACTABISTH PE3YJIbTaThI
XMMHUYECKOTO SKCIepuMeHTa B (opMe 3amuch YpaBHEHHUH COOTBETCTBYIOIIMX pEAKIUil U
(hopMyIHpPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

I[IP6 9 cdhopMHUPOBAaHHOCT, YMEHHS aHAIM3UPOBATH XUMHUYECKYI0 HWHGPOpPMAIHIO,
NOJy4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (CPEACTB MaccoBOW WHpopmanmu, cetb HHTEepHET U

Jpyrue);
[TP6 10 chopmMHpOBaHHOCTH YMEHUH COOIIOAATH MPaBUIIa YKOJIOTHYECKH 1IETIECO00Pa3HOTO
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MOBEJICHUS B OBITY W TPYAOBOHM JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/I0POBbSI U
OKpYKaroIllleil MPUPOJHON Cpelbl; YUYUTHIBATH OMACHOCTh BO3JICUCTBUSA Ha KUBBIC OPraHU3MBI
ONPEAEIIEHHBIX BEUIECTB, IOHUMAasl CMBICII IIOKA3aTeNs IPEAECIBHON JOIYCTUMOM KOHLIEHTPalUU;

I[MIP6 11 gms  oOydarommxcs ¢  OTPAaHUYEHHBIMH  BO3MOXHOCTSIMH  37I0OPOBBSI:
c(OpPMUPOBAHHOCTh YMEHHsSI IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS
BEIIECTB U XMMHYCCKUX SBJICHUM;

[IP6 12 nmns chemblXx W cHabOBUIAMIMX OOyYarommxcs: CcHOPMHUPOBAHHOCTH YMEHUS
WCIIOB30BaTh PEJIbe(hpHO TOUCUHYIO CUCTEMY 0Oo3HadueHui JI. bpaitis mist 3anucu XuMHIeCKuX

bopmy.
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KOMILVIEKT OHEHOYHBIX CPEJICTB TEKYLIET'O KOHTPOJIA

XUMUsA

40.02.04 IOPUCIIPY IEHLIMS

KOpucr
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1.ITACIIOPT ONEHOYHBIX CPEJACTB

Martpuua y4eOHbIX 3aJaHU I

HanMmeHnoBanue TeMbl

Bua KoOHTpPOJILHOIO
3aJaHus

Tema 1.1 OcHOBHBIE TTIOHITHS U 3aKOHBI XUMUH.

CamocrosiTenbHas
pabora: pabora ¢
KOHCIIEKTOM,  ITOUCK
uH(OpMaAIIUU B CETH
Internet

[IpakTrueckoe
3aHATHE: (B TOM YHCIIE
B (hopme
MPAaKTUYECKOMN
MOJITOTOBKH):

IloxaroroBska k
Ompocy, TOKJa/I,
3aJa49n

Tema 1.2 Ilepuoguyeckuii 3akoH u [lepuoanueckas cucrema
XUMH4YeCcKuX 31eMeHToB .M. Menaeneesa u CTpoeHHe aToma.

CamocrosTenpHas
pabora: pabora ¢
KOHCIIEKTOM,  TIOMCK
uHpoOpMallUd B CETH
Internet

[IpakTuyeckoe
3aHsATHE: (B TOM YHCIIE
B dhopme
MIPAaKTUYECKOU
TTOATOTOBKH):

TToaroroBka x
OIIPOCY, JOKIIaM, TECT

Tema 1.3 CtpoeHue BemiecTna.

CamocrosTenpHas
pabora: pabora ¢
KOHCIIEKTOM,  TIOMCK
uHpOpMaLlUU B CETH
Internet

[IpakTrueckoe
3aHsATHE: (B TOM YHCIIE
B dhopme
MIPAaKTUYECKOU
MOJATOTOBKH):

ITonroroska K
OIIPOCY, JOKJIAa[, TECT

Tema 1.4 Bona. PacTBopbl. DieKTpoauTHYECKas JUCCOLMAITUSA.

CamocTosiTesbHas
pabora: pabora ¢
KOHCIICKTOM,  TIOMCK
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uHpOpMallUU B CETH
Internet

[IpakTrueckoe
3aHsATHE: (B TOM YHCIIE
B dhopme
MIPAaKTUYECKOU
TTOATOTOBKH):

IloaroroBka x
Onpocy, TOKIaJ,
3aJaun

Tema 1.5 Knaccuduxkanus HeopraHMUECKUX COSIMHEHUH U UX
CBOICTBA.

CamocrosiTenbHas
pabora: pabora ¢
KOHCIIEKTOM,  ITOUCK
nHpopManuu B CETH
Internet

[IpakTrueckoe
3aHATHE: (B TOM YHCIIe
B bopme
MPAKTUYECKOMN
TOJITOTOBKH):

IloaroroBka k
OTIPOCy, TOKJIA],
3a7a4n

Tema 1.6 XumMudeckue peakiuu.

CamocrosiTenbHas
pabora: pabora ¢
KOHCIIEKTOM,  TIOWCK
uHpOpMallUd B CETH
Internet

[IpakTrueckoe
3aHsATHE: (B TOM YHCIIE
B dhopme
MIPAaKTUYECKOU
TTOATOTOBKH):

IloaroroBka x
Onpocy, TOKIaJ,
3aJaun

Tema 1.7 Meraiuibl 1 HEMETAIUIBL.

CamocrosiTenbHas
pabora: pabora ¢
KOHCIIEKTOM,  TTOUCK
nHpopManuu B CETH
Internet

[IpakTrueckoe
3aHsATHE: (B TOM YHCIIe
B bopme
MPaKTHIECKOMN
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TOJITOTOBKH):

IloaroroBska k
OIPOCY, JOKJIaM, TECT

Tema 2.1

OCHOBHBIE ITOHSTHSA OpraHH‘ICCKOﬁ XUMHHU U TEOPHSA CTPOCHUA

OPraHUYECKUX COCIUHECHUM.

CamocrosiTenbHas
pabora: pabora ¢
KOHCIIEKTOM,  ITOUCK
uH(OpMaAIIUU B CETH
Internet

[IpakTrueckoe
3aHATHE: (B TOM YHCIIe
B bopme
MPAKTUYECKOMN
TOJITOTOBKH):

IloxaroroBska k
OIpOoCy, JOKJIaMd, TECT

Tema 2.2 YrneBonopoabl U UX IPUPOJHBIE HCTOUYHUKU.

CamocrosiTenbHas
pabora: pabora ¢
KOHCIIEKTOM,  TTOUCK
uHbopMaluu B CETU
Internet

[IpakTueckoe
3aHATHE: (B TOM YHCIIC
B bopme
MPAaKTUYECKOMN
MOJITOTOBKH):

Iloxaroroska k
Ompocy, TOKJa/I,
3a7a49n

10

Tema 2.3 Kucnopoacoaepxariie OpraHui4eckue CoOeIMHEHUS

CamocrosTenpHas
pabora: pabora ¢
KOHCIIEKTOM,  TIOMCK
uHpOpMallUd B CETH
Internet

[IpakTruueckoe
3aHsATHE: (B TOM YHCIIE
B dhopme
MIPAaKTUYECKOU
MOJATOTOBKH):

ITonroroska K
OTpocCy, TOKIAJ,
3aaun

11

Tema 2.4 Azotconeprxkaiiyie OpraHu4ecKiue COeJMHEHHUS.

[Tomumepsl.

CamocrosiTenbHas

pabora: pabora ¢
KOHCIIEKTOM,  TTOUCK
UHPOPMALIMU B CETH
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Internet

[IpakTrueckoe
3aHsATHE: (B TOM YHCIIC
B ¢bopme
MPAKTUYECKON
MOJTOTOBKH):

IloaroroBska k
OTIpoCy, 3a7a4H,
JIOKJIaJI, TECT

2. OIIMCAHHME OHEHOYHbBIX ITPOLHEAYP 11O TIPOTPAMME

Paznen 1. OBIIAA U HEOPTAHUYECKASA XUMUSA
Tema 1.1 OcHOBHBbIE IOHATHSA U 3AKOHBI XUMHUH
dopma KOHTPOJISI 3HAHUH 0 TeMe: ONPOC, JOKJIAAbI (CO00IIeHNsT), 3a1a4M.

Bonpocul ona konmpons no meme:

OcHoBHble TmOHATHS XUMHUH. BemectBo. AtoM. Monekyna. XHUMHUYECKUH 3JIEMEHT.
Annotponusi. [Ipocteie u cioxkHble BemecTBa. KadecTBEHHBIM M KOJMYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHe 3HAKU U (popmysbl. OTHOCUTENBHBIE aTOMHAsl U MOJICKYJISIPHAs. MAacCCHI.
KomnuecTtBo BemecTBa. OCHOBHBIE 3aKOHBI XUMHUH. CTEXHMOMETpHUsA. 3aKOH COXPAaHEHUS MacChl
BELIECTB.

3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpbl.  3aKOH ABOrajpo u
CJIEICTBUS UX HETO.

Tembl 00K1a008, COOOWEHUN:

l.AmoTponusi METaJIOB.
2.Kuznp u pearenpHocts J.M. Menpaeneena.
3.bUOTEXHOIOTHS ¥ TeHHAsA HHXKEeHepus - TexHosorun X XI Beka.

3adauu:

1.Cxonpko Mmousent comepxurcs B 100 r creAayromMx BEIIECTB NMPU HOPMAJIBHBIX YCIOBUSAX:
a) Kucimopojna; 6) aMmuaka?

2. Kakas macca ruipokcuia HaTpust 00pa3yeTcsl pu B3auMOAEUCTBUU 2,3 T HAaTpuUs € BOIOH?
3.Yemy paBna MaccoBas nous (%) kanblius B ruapokcue kaiabims Ca (OH)2?

4. B KakoM KOJIMYECTBE BemlecTsa coaepskurcs 1,8%10?° atromoB cepebpa?

5. B KakoM KOJIMYECTBE BEIIECTBA COMEPKUTC 2,4%10% MonekyI1 BobI?

6. CKoIbKO MOJIEKYJT copep utcs B 0,3 MOIb BOIBI?

7. CKOJNBKO MOJIb U MOJIEKYJ coiepKuTCs B 26,4 T cynbdunaa xenesa FeS?

8. Haiitu maccy 0,5 moib xsopa. CKOJTBKO TaM COEPKUTCS MOJIEKYJT?

9. Haiitu xonmuvecTBa BelecTBa U Maccy: a) 6,72 1 (H.y.) kuciopona; 6) 4,48 i (H.y.) xjopa; B)
2,24 11 (u.y.) BOgopoa.

10. HaiiTi konuuecTBO BemiecTBa U 00beM (H.y.): a) 6 T Bogopoaa; 0) 6,4 T kucioposa; B) 8,8 T
YTJIEKUCIIOro rasa.

11. Haiitu maccy u 0o0bem (H.y.): a) 0,5 monb a3ora; 0) 2 Moib yriaekucioro rasa; B) 0,3 Moib
KHCJIOPOJa.

12. Haiitu maccy 0,1 mosp Bomopona. CKOJIBKO COAEPKHUTCS MOJIEKY] B JaHHOM KOJIMYECTBE
Bozopona?
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Tema 1.2 Ilepnoanyeckuii 3axoH u Ilepuoanyeckas cucrema XuMu4eckux djiemenros JI. 1.
MenpaeseeBa 4 CTpOCHHE aTOMa
®opmMa KOHTPOJIS 3HAHHMH 110 TeMe: OIPOC, NOKJIAAbI (COO0IEeHHsI, TECTHI .

Bonpocwt ons konmpons no meme:

[lepnonnueckuii 3axkon .M. MenneneeBa. OtkpsiTue [[.1I. Menneneesbim Ileproaunueckoro
3akoHa. [lepmomnnueckuii 3akoH B GopmynupoBke .M. MenneneeBa. [lepuonuueckas tabiuira
XMMHUYECKHX JJIEMEHTOB - rpaduyeckoe oToOpaskeHHe Neproaudeckoro 3akoHa. CTpykTypa
MIEPUOINYECKON TaOJUIBI: TEpHOoabl (Manble W Oonblme), TPyNmbl (TJaBHAs W TOOOYHAS).
Crpoenne atoma u nepuoanueckuii 3akon JI.M1. MenneneeBa. AToM - ciokHas gactuua. Sapo
(IpOTOHBI U HEUTPOHBI) U ANEKTPOHHAsI 0000uKa. M30Tonbl. CTpoeHHe 37eKTPOHHBIX 000I04eK
aTOMOB JIEMEHTOB MaJIbIX Mepuo0B. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0YEK aTOMOB
3JIEMEHTOB OOJIBIINX MEPUOA0B (IEPeXOaHBIX AeMeHToB). [loHsTHe 00 opburtansx. s-, p- u d-
Op6utany. DIeKTpOHHbIE KOHPUTYypaIlMi ATOMOB XUMHUYECKUX HJIEMEHTOB.

Tembl 00K1a008, COOOWEHUN:

1. CoBpemenHast (OpMyIHPOBKA MEPHOAUYECKOTO 3aKOHA

2. 3HayeHHe NepUOIUUYECKOro 3aKOHA U EePUOANYECKOM cUCTeMbl XUMUUECKHX dieMeHToB JI.1.

Menpeneesa A1 pa3BUTUS HAYKU U IOHMMAHUS XMMHYECKON KapTHHbBI MUPA.

3. Cunres 114-ro snemenra -Tpuym@p pocCUMCKUX (HPU3UKOB-SIIEPIIUKOB.
Tecmui

1. KucnoTHble CBOMCTBA B EPUO/IC YBEITUIUBAIOTCS:

a) CJIeBa Hampaso +

0) cripaBa HaJeBO

B) HEM3MEHHBI

2. CKOJIBKO XMMHUYECKHX 3JIEMEHTOB OBIJIO U3BECTHO K MOMEHTY OTKphITHA [leproanueckoro

3aKOHA:

a) 36

0) 63 +

B) 50

3. KTo BnepBble pa3ienuil BCe DJIEMEHThI HA METAJLIBI 1 HEMETAJUIbL:

a) Mennenees

6) Tomcon

B) bepuenmnyc +

4. Ha yem ocHoBaHa knaccudukanus 31eMeHToB B [lepuoanueckoii cucreme:

a) OTHOCUTEJIbHbIE aTOMHBIE MACChl 3JIEMEHTOB +

0) KOJIMYECTBO AJICKTPOHOB

B) KOJINYECTBO HEUTPOHOB

5. 3apsin a1pa aToMa Kaus paBeH:

a) +9

0) 91

B) +19 +

6. XuMUYeCKUil 3TIEMEHT, 3apsi siipa aToMa KOTOporo paseH +14:

a) dochop

0) KpeMHUI +

B) MarHui

7. XUMHYECKHH 3JI€MEHT, B SApe KOTOPOTO COAEPKUTCA 12 MPOTOHOB:

a) HEOH

0) Kanuit

B) Maruui +

48



8. Uucio 371eKTpOHOB B aTOME XJIOpa PABHO:

a) 17+

6) 71

B) 7

9. V snemeHTa, NOpsAIKOBBII HOMEP KOTOPOTO B IEPUOINYECKON cUCTEME 17, FIEKTPOHBI
pacIpeeseHbl 1o CIoSM:

a) 2e, 8e, le

0) 2e, 7¢

B) 2e, 8e, 7e +

10. ATOMBI XUMHUYECKHX 3JIEMEHTOB 00pa M alFOMUHUS UMEIOT:

a) OMHAKOBBIE PAaJUYChI

0) 0OIMHAKOBOE YMCJIO AJIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJIO€ +
B) OZIMHAKOBBIN 3aps]l siipa aToMa

11. Kak u3MeHsI0TCS OCHOBHBIE CBOMCTBA B I'PYIINE CBEPXY BHU3:

a) yBeIMUYNBaOTCA +

0) HE U3MEHSIOTCS

B) YMEHBIIAIOTCS

12. B xakoM psiiy 3JIEMEHTOB YCHJIMBAIOTCSI HEMETANINYECKHE CBONCTBA!
a)F, S, As

6) Br, CLL F +

B) Li, Na, K

13. Yem ornuuaroTcs ApyT OT Apyra U30TOMbl OJHOTO U TOTO K€ 3JIEMEHTa:
a) MacCOBBIM YHCJIOM +

0) 4KCIIOM 3JIEKTPOHOB

B) 3apsiIOM sijipa

14. TlopsaKoBBI HOMEP XUMUYECKOTO 3JIEMEHTA HE TOKA3bIBAET:

a) 3apsa sapa aToma

0) KOJIMYECTBO JIEKTPOHOB

B) KOJIMYECTBO HEUTPOHOB +

15. Paanyc aToMa yBeIM4MBAETCS B:

a) mepuoJie crpaBa HajleBo +

0) B mepuo/e clieBa HAPaBo

B) IpyIIe CHU3Y BBEPX

Tema 1.3 «CTpoeHue BemecTBay.
®opmMa KOHTPOJISl 3HAHMH 110 TeMe: ONPOC, TOKJIAAbI (CO00IeHust).

Bonpocwt ons koumpons no meue:

Nonnas xumuueckas cBs3b. KaTuonbsl, ux oOpa3oBaHME W3 aTOMOB B pe3yJibTaTe IMpoliecca
OKHCIICHUs. AHMOHBI, UX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBJICHHUS.
HonHast cBA3b, KaK CBSI3b MEXJY KaTMOHAMM M aHHOHAMM 3a CHET 3JIEKTPOCTATHYECKOIO
nputTsokeHus.  Knaccuukanuss MOHOB: 1O COCTaBy, 3HAKy 3apsla, HaJIMYUI0 TMIPaTHOU
oOosouku. HoHHBIE KpHcTauiMueckue pemeTku. CBoilcTBa BELIECTB C HOHHBIM THIIOM
KpUCcTalIMueckol pemerku. KoBaneHTHas Xumuueckas cBsi3b. MexaHU3M 00pa3oBaHus
KOBAJEHTHON CBs3M (OOMEHHBII U JOHOPHO-AaKIENTOPHBIN). OJIEKTPOOTPULATEIBHOCTb.
KoBanenTHble nosisipHas 1 HenossipHas cBaA3u. KpaTHOCTh KOBaJeHTHOW CBsI3U. MoJeKysipHble
U aTOMHbIE KpuUcTauinyeckue peuieTkd. CBOICTBa BEIIECTB ¢ MOJIEKYJISIPHBIMH M aTOMHBIMU
KPUCTANINYECKUMU PEIIETKAMHU.

Mertannuueckast cBs3b. MeTamnuueckass KpUCTaLIMYecKash pelieTka U MeTalIMuecKas
XUMHYecKast cBsi3b. Dusnyeckue CBOICTBa MeTaUIOB. ArperaTHble COCTOSHHMS BEILECTB U
BOJIOPO/IHAs CBsA3b. TBepioe, )KuAKoe U razoo0pasHoe cocTosiHus BemiecTB. Ilepexon BemecTBa
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H3 OJHOI'0 arperatHoro COCTodHUA B ApPYToOC. BO,Z[OpOI[Ha}I cBs3b. Uncrtoie BCIICCTBA U CMCCH.
[Tonsitne o cmecu BemiecTB. ['oMoreHHbIe U rereporennbie cmecu. CoctaB cMmeceit: oObeMHas 1
MaccoBas J0JIW KOMIIOHEHTOB CMECH, MaccoBasl Jojsl mpumeceil. JlucrepcHbie CHCTEMBI.
[Tonsatue o mucnepcHoit cucreme. JlucnepcHas ¢asza u gucnepcuonHas cpena. Kmaccudukanus
JqucrepcHbIX cucteM. [ToHsTHE O KOJIIIOUIHBIX CUCTEMAX.

Tembl 00K1a008, CO0OUIEHULL:
1. PeHTreHoBCKOE U3IyUYeHHE U €ro UCIIOJIb30BaHNE B TEXHUKE U MEIULIMHE.
2. [Ina3zma -ueTBepTOE COCTOSIHUE BELLECTBA.
3. AmopdHbIe BeliecTBa B IpUPO/JIe, TEXHUKE, OBITY.

Tecm
1. U3 MPCATOKCHHBIX BAPUAHTOB BI)I6epI/ITe TOT, A€ YKa3aHHaA 4acTula ABJIACTCA KATUOHOM!
- Si032'
+ Ca2+
- OH"
-NOy

2. Yemy paBHA cymMa BceX KOO(PHUIIMEHTOB ypaBHEHUS AJIEKTPOIBIKYIIEH CHIIBI CyibdaTa
AITIOMUHHUS?
- 1Ba
- Tpu
+ LIeCTh
- OJMH
3. Kakoii Tun kpucramiueckou pemerku TBEpaoro CO,?
- aTOMHast
- MIOHHAs
- MeTaJuIn4yecKas
+ MOJIEKyJIsIpHas
4. Beibepurte psij, rae 0003HaYEHBI XUMUYECKHUE BEIIECTBA C HOHHBIM THUIIOM CBS3U:
+ NaF, AgBr, CaO, HCI
- KJ, HQO, ClzNaCI
- HF, CaCl, O, KJ
- 02, HQS, BI’Z’ H2
5. Kakoe u3 XMMU4eCKUX COEIMHEHU UMEET MOJIEKYIISIPHOE CTPOCHHE?
+N,
- rpadur
- coma
-C
6. KakoMy 13 BeliecTB CBONCTBEH MOJIEKYJISPHBIA THUI KPUCTANINYECKON perieTku?
- Si02
- NH4NO3
+ CO2
- Si
7. Kak Ha3bpIBaeTCSA TUI XUMUYECKOTO COEMHEHUS MEXKTYy CBOOOIHBIMH SJIEKTPOHAMH M HOHAMH
MmeTaa?
- MOHHBII
- KOBAJICHTHBIN MOJISPHBINA
+ MeTaJuIM4YeCKUI
- KOBAJICHTHBIN MOJISPHBINA
8. YKaxuTe BapuaHT, I/ie MPaBUIbHO 0003HAUEHA PEaKIIHsl SICKTPOABIKYIICH CHIIBL:
+ CuCl,- Cu**+2CI
- Cu (OH), - Cu*"+ OH"
- H,SOy - H+ 2S04~
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“FeS — Fe™ + S

9. Kakumu cBoiicTBaMu 00J1a71aI0T COSAMHEHUS C METAUTMYECKUM THIIOM KPUCTAITUIECKOM
pemieTku?

- ONITUYECKUMH

- HEBBICOKOM 3JIEKTPO- U TEIJIONPOBOAHOCTHIO

- JIETKOTIJIAaBKOCTBIO, XPYTKOCTHIO

+ IJIACTUYHOCTBIO, JIEKTPOIPOBOIHOCTHIO

tect 10. Kakoe u3 coemMHEHHI HMEET HEMOJIEKYIISIPHYIO CTPYKTYPY?

- CaO

+ SlOz

_LiO

_NaOH

11. Xumnueckuii 2sieMeHnT B B BemectBe B,O3; MMeeT cTeneHb OKUCIICHUSA

-+6

--1

-2

++3

12. HackosbKO MpaBWIbHBI CY>KJI€HUS OTHOCUTEIIEHO COOTHOIICHHUSI CBOMCTB BEIIECTB U
cnenupuKy pPa3sHOBUIHOCTH KPUCTAIITNYECKON PEIIeTKN?

A. Pacnnagvl coeounenuii, xapakmepusyowuecs: UOHHbIM MUNOM KPUCMALIUYECKOU peuemKu,
UMeom 8blCOKYIO 3JIeKMPONPOBOOHOCb.

b. Takue sewecmea, kax epagpum u armas, umerom 0OUHAKOBYIO XUMUUECKYIO OPpMYILY,
0OUHAKOBYIO MOJIEKVIAPHYIO MACCY, HO pA3IUYHbIE MUNbL KPUCTNALIUYECKOU PeulemKu.

- HETIPaBWJIbHBI 002 CYXKICHUS

- BEPHO JIMIIb cyXaeHue b

+ MpaBWIBHO JIMIIb CYXKACHUE A

- BEpHBI 00a CyXJIeHUs

13. Kakoe coequHeHHe HE OTHOCHUTCS K 3JIEKTPOIUTaM?

+ AI(OH);

- HNOs

- KCl

- N8.3PO4

14. KakoMy BellleCTBY CBOWCTBEHHA CTEIIEHb OKUCIICHUS, paBHa -27

- KaJuIo

- TETIUIO0

+ cepe

- OepuIuHIo

15. Kakoii TUII KpUCTAIIIMYECKOM pPEeIETKH UMEIOT IPOUYHBIE, TBEP/IbIE XUMUUYECKHUE BEIIECTBA,
JUTSL KOTOPBIX XapaKTepHa BBICOKAsI TEMIIepaTypa IUIABJICHUS, U PACIUIaBbl KOTOPHIX CITOCOOHBI
IIPOITYCKaTh 3JIEKTPUUECTBO?

- HOHHYIO

+ METATUINYECKYIO

- aTOMHYIO

- MOJIEKYJISIPHYO

Tema 1.4 «Boxa. PacTBOpbI. JIeKTPOIUTHYECKAS THCCONUALUSD).
®opMa KOHTPOJISI 3HAHUH MO TeMe: ONMPOC, NOKJIAAbI (CO00IIeHNsT), 3a1a4H.

Bonpocwt ons koumpons no meue:

Boma. PactBopel. PactBopenme. Boga kak pactBopuTenb. PacTBOpUMOCTH  BEILECTB.
Hacepimiennple, HEHACHIIEHHbIE, MEPECHIIIEHHbIE PAcTBOPBL. 3aBUCUMOCTb PacCTBOPUMOCTHU
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ra3oB, OJKWJKOCTEH ¥ TBEPABIX BEIIECTB OT pa3iuyHbIX (QakTopoB. MaccoBas ois
pPacTBOPEHHOTO BEIIECTRA.

DNEeKTpoNIUTUYECKass AUCCOLMALMS. IJIEKTPOJUTHl M HERJIEKTPOIUTHL. DJIEKTPOIUTHUECKAs
quccoranuss. MexaHu3Mbl SJIEKTPOJIMTHUECKOW TUCCOIMANNA JIJIi BEIIECTB C Pa3IUYHBIMU
TUMAMM XUMHUYECKOW CBs3U. [mapatupoBaHHblE M HErwapaTUpoBaHHblE HOHBL. (CTeneHb
AJIEKTPOJIUTHYECKON Aucconranuu. CuibHBIE U Ci1a0ble JeKTpoUThl. OCHOBHBIE TMOIOKEHUS
TEOPHUH IEKTPOIUTUUECKON Juccoranuu. KucioTsl, OCHOBaHHS M COJU KaK 3JIEKTPOIUTHI.

Tembl 00K1a008, COOOWEHUN:

1. XKusnsp u gesrensHocts C.AppeHunyca.
2. Bxiag 0TeYeCTBEHHBIX YUEHBIX B PA3BUTHE TCOPUH DIICKTPOTUTHICCKOMN JTUCCOIUAIIHH.
3. YcrpaHeHue ®KEeCTKOCTH BOAbI HA TPOMBIIUICHHBIX PEANPUATHAX.

3adauu:

1. PacTBOpBI KakuX BeIecTB OyXyT MPOBOIUTH IINEKTPUUECKUI TOK:

N32CO3, Ca(OH)z, HF, HQO, FC(OH)z, HZSO4?

Hanumwure ypaBHeHMs Auccouuanuu 3JeKTpoauToB. K KakoMmy Kiaccy 3IJIEKTPOJIUTOB
OTHOCHTCSI Ka)KJ10€ BEILIECTBO?
2. PacTBOpPBI KakuX BELIECTB OyAyT MPOBOAUTH SJEKTPUUECKUN TOK:

Ba(OH)z, HzSiOg, F€C13, H3PO4, CH3OH, Alz(SO4)3 ?

Hanumwure ypaBHeHMs Auccouuanu 3JIeKTpoauToB. K KakoMmy Kiaccy 3JIEKTPOJIMTOB
OTHOCHTCSI Ka)KJ10€ BEILIECTBO?

3. Kakoii o0beM (H.y.) YIJIGKHCIOTO ra3a MOKET OBbITh MOJy4eH W3 12 Kr mpUpOIHOTO
M3BECTHSIKA, coeprkamiero 80% xapOoHaTa KaibIus?

4. Kakas wmacca 10%-Horo pacTBOopa a30THOH KHCJIOTBI mOTpeOyercs A MOJIHON
HerTpammzaiuu 350 r 3,7%-ro pacTBopa THIAPOKCUIA KaTbIns?

5. OmpenenuTte MaccoByO 70110 (HocPOpHOI KUCIOTHI B pacTBOPE, MOJYYEHHOM B pe3yJsbTaTe
pactBopenust 42,6 r okcuna dpocdopa (V) B 200 T BoabI.

6. Kakyro maccy u3BecTHsKa, conepkamiero 90% kapOoHaTa KanblLius, CIEAYeT pa3ioXHTh,
yTOOBI OMY4HTh 2,8 11 (H.y.) okcuzaa yriepoaa (IV)?

Tema 1.5 «Knaccupukanusi HeOpraHM4ecKHX COeJUHEHUI U UX CBOMCTBaY.
®opMa KOHTPOJISI 3HAHUH M0 TeMe: ONMPOC, AOKJIAAbI (CO001IeHNsT), 3a1a4H.

Bonpocwi ons KOHMPOJIA no meme.

Kucnotrsel u ux cBoiictBa. KHCIOTBI Kak 3JIEKTPONUTHI, WX KIACCH(PHUKAIUS IO Pa3IUIHBIM
npu3HakaM. XMMUYECKHE CBOMCTBA KHUCIIOT B CBETE TEOPUHU AIEKTPOIUTUUECKON TUCCOLMALINHN.
Oco0OeHHOCTH B3aUMOJICHCTBUSI KOHLIEHTPUPOBAHHOW CEPHOW M a30THOM KHUCIOT C METaJUIaMHU.
OcHoOBHBIE CMOCOOBI TOJNIy4eHHUs] KHCJIOThI. OcHOBaHUSI W uX cBoWcTBa. OCHOBaHUS Kak
ANEKTPONIUTHI, HUX Kilaccu(pUKalUs MO pa3NUYHBIM MpPU3HAKaM. XWMHUYECKHE CBOWCTBa
OCHOBaHHUH B CBETE TEOPUU IJICKTPOJUTUYECKON AUCCoNHali. Pa3noxkeHne HepacTBOPUMBIX B
Bojie ocHOBaHUU. OCHOBHBIE CIIOCOOBI MONydYeHuss ocHoBaHUU. Conu U ux cBoiicTBa. Comu Kak
anekTposuThl. Coslu CpeHUE, KUCIIbIE U OCHOBHBIC. XMMHUYECKH CBOMCTBA COJICH B CBETE TEOPUU
ANEeKTpoNUTHYecKoi quccouuanuu. Crnocoosl nomyueHus comueil. ['uaponus coneit. Oxkcuabl U UX
cBoiictBa. ComneoOpa3yromue W HecolieoOpasyromme OKcuasl. OCHOBHBIC, amMpOTEepHBIC U
KHUCJIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCUIA OT CTETIEHU OKHUCIEHHsS 00pa3yroIiero ero
MeTaiia. XUMUYECKUE CBOKMCTBA OKCHIOB. [loiyyeHrne okcuaos.

Tembl 0ok1a008, cO0OUIEeHUL:
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1. CepHas KucioTa - «xj1e0 XMMHYECKON MPOMBIIUIEHHOCTH.
2. Hcnonb30BaHNE MUHEPAIBHBIX KUCIIOT Ha MPEANPUATUSIX PA3IUYHOTO MPODUIISL.
3. OKcuAasl ¥ COJIA KaK CTPOUTEIIbHBIE MaTEPHUAIIBI.

3adauu:

1. Bomumure oTaenbHO (GopMyJibl KHCIOT, OCHOBAaHUM, coiedl u okcuaoB. HazoBute Bce
BemiectBa: NO, Ca;3(POy),, Mg(OH),, FeCl,, H,S, Sr(OH),, FeO, HNO;. Ykaxute, kK Kakomy
KJIaCCy KHCJIOT, OCHOBAHHUH, COJIEH U OKCUA0B OTHOCUTCS KaX/10€ BEIIECTBO.

2. BoimumuTe OTAETBHO (DOpMYINBI KHCIOT, OCHOBaHMM, coieil M okcuiaoB. HazoBute Bce
BemectBa: CO, AlCl;, H,SO3, CuO, BaSOy4, H3PO4, K,S, Ba(OH),. Ykaxure, k KakoMy Kiaccy
KHCJIOT, OCHOBaHUi1, COJIEN U OKCHJIOB OTHOCHUTCS Ka’KJJ0€ BELIECTBO.

4. CocraBbTe (hopMyJibl OMHApHBIX coeAMHEeHU: okcuna xpoma (II), Hutpuna xanus, Opomuaa
xenesa (I10).

4. CocraBbTe (QopMyibl OMHapHBIX coenuHeHuil: cynbpuna xpoma (III), oxcupa waTpus,
xsopuaa cepsl (II).

5. Ocy1ecTBiI€HHE EPEXOIOB!
Ca — Ca0O — Ca3(PO4), — Ca(OH),

P—- P205 — H3PO4
Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu
Tema 1.6 «XuMH4ecKHe peakuum».
®opMa KOHTPOJIS 3HAHU 110 TeMe: ONPOC, JOKJIAAbI (CO00IIEeHHUs1), 3aJaUH.

Bonpocwi 0na koumpons no meue:
Knaccudukanus xumuyeckux peaxkiuil. Peakunum coequHEHHs, pas3lIoKEHUs, 3aMeIleHUs,
oOmeHa. Karamutuueckue peakumu. OOpaTtuMmble M HeoOpaTHMble peakiuu. ['OMOreHHble U
reTepOreHHble Peakuuu. DK30TepMUYECKHE U PHJIOTepMUYecKkHe peakuuu. TemnoBoil addexr
XUMHUYECKHX peakuui. Tepmoxumuueckue ypaBHEHHs. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. CreneHb okuciaeHus. OKHCIUTENb U BOCCTaHOBIEHHE. BocCTaHOBUTENL U OKUCIIEHHE.
Metox  anmekTpoHHOro — OajmaHca  JJsl  COCTaBJCHHMS  ypaBHEHHH  OKHCIHTEIBHO-
BOCCTAHOBUTENIBHBIX peakiuid. CkopocTh Xumuueckux peakuuil. IloHatue o ckopoctu
XUMHAYECKHX PEaKIHid. 3aBUCIMOCTh CKOPOCTH XMMHYECKHX PEAKIMA OT pa3iIMyHbIX (aKTOPOB:
OPUPOABl  PEAarupyroLIMX BEIIeCTB, MX KOHLEHTpPALMM, TeMIepaTrypbl, MOBEPXHOCTU
CONPUKOCHOBEHHS M UCHOJIb30BaHUS KaTaau3aTopoB. OOpaTUMOCTh XUMHUYECKHX pEeaKLUi.
OOpatuMble U HeOOpaTUMBbIEe peaklii. XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.
Tembl 00K1a008. cO0OUIeHUI:

Hcropus rumca.
[ToBapeHHas cOJIb KaK XUMUYECKOE ChIPBE.
MHoronukuii KapOOHAT KaJIbLUS: B IPUPOJIE, B TPOMBIIUICHHOCTH, B OBITY.

3aoauu:
OcyniecTBUTh XUMHUYECKHUE MTPEBPAIICHUS 110 CIICIYOIICH IIeroYKe:
Fe — Fe(OH), — Fe(OH); — Fe,0O3 — Fe — FeCl, — FeCl,

Ocy1iecTBUTh XUMUYECKUE TPEBPAILICHHS TI0 CIACAYIOIIECH 1IEeTI0YKe:
P205 — H3PO4 — K3PO4 — Ca3(PO4)2 - H3PO4

OcyniecTBUTh XUMHUYECKHUE MTPEBPAIIICHUS 110 CIICIYOIIEH IIeMoYKe:
CuO — CuSO4 — Cu(OH), — CuO — Cu
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PaccraButh K03 (pULIMEHTHI METOIOM AIIEKTPOHHOTO OanaHca B Celyolei cxeme:
P+ HNO3 + HQO —)H3PO4 +NO
PaccraButh K03 pULIMEHTH METOIOM AIIEKTPOHHOT0 OanaHca B celyolei cxeme:
KI + HzSO4 — 12+ S+ KZSO4 + H20
Ocy1ecTBUTh XUMUYECKUE MPEBPALLEHNUS IO CIEAYIOLIEH LIETIOUKE:
CH4 — C2H2 — C6H6 — C6H5N02 — C6H5NH2 — COZ
CH4 — CH;5Cl - CH;0H — HCOH — HCOOH — CO,
HasBatb Bce BelecTBa M yKka3aTh TUIIbI IPOTEKAIOIINX PEAKIIUH.

Tema 1.7 «MeTa/uIbl 1 HEMETAJLIbI»
®opMa KOHTPOJIS 3HAHMH 110 TeMe: ONPOC, NOKJIAAbI (COO0IIeHHsT), TECT.

Bonpocwi 0na koumpons no meue:

Mertamibl. OCOOEHHOCTH CTPOCHHSI aTOMOB U KpUCTALIOB. DU3MYECKHE CBOWCTBA METAJIJIOB.
Knaccudukanuss MeTaqioB Mo pa3iuyHbIM NpU3HAKaM. XHMHYECKHE CBOWCTBA METaJUIOB.
DNEeKTPOXUMHUYECKUN PsAJ  HampsDKeHuHW MeTauioB.  Mertamnorepmus. OOmume  crmocoObl
noiaydeHuss MeraisioB. Hemeramibl. OcobeHHOCTH CTpoeHusi aTroMoB. Hemertasmisl - mpocTsie
BElIeCTBa. 3aBHCUMOCTh CBOMCTB TrajOr€HOB OT MX mojoxkeHus B Ilepuoguueckoil cucreme.
OxucnauTenbHble U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJNIOB B 3aBUCUMOCTH OT MX IIOJIOKEHUS
B PsIly DJEKTPOOTPULIATEIILHOCTH.

Tembl 00k1a008. CO0OWEeHUIL:

1.IloHATHE O METAIUTYPIHH.

2. [lupomeranmyprusi, THAPOMETAILTYPrUsl U 3JIEKTPOMETAIUTYPIHSL.

3. CninaBbl YEpHBIE U LIBETHBIE.

Tecm

1. YTo u3 HIDKENEePEYHCICHHOTO COOTBETCTBYET CXEMe allFOMOTEPMHUYECKOT0 TpoIiecca:
a) MnO2 + Al — +

0)Al+C —

B) Al + NaOH —
2. Kucnorssle cBoiicTBa Hanbosiee BRIPAKEHBI Y BBICIIETO THPOKCH/IA!
a) hochopa

0) azora +

B) MBIIIIbSIKA

3. B xakoMm psiy METaJJIOB MTPOUCXOIUT YMEHBIIICHHE aKTHBHOCTH:

a) Fe, Zn, Cd, Pb

0) Fe, Zn, Pb, Cd

B) Zn, Fe, Cd, Pb +

4. ToIBKO BOCCTAHOBHUTENBHBIE CBOWCTBA a30T MPOSIBIISIET B 3TOM COSAMHEHUH:
a) NH3 +

6) HNOs3

B) N2

5. Kaky1o posb urpaer aJrOMMHHUI B AIFOMOTEPMHYECKUX MPOLECCaX:
a) OKUCIIUTEIIS

0) karanu3aTopa

B) BOCCTaHOBHTEJS +

6. CKOJIBKO XUMHUYECKHX JIEMEHTOB OTHOCATCSI K HEMETaJIJIaM:

a)ll

0) 22 +

B) 34
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7. Kakoii MeTau1 BCTpEeYaeTcsi B CaMOPOJHOM COCTOSTHUM:
a) K
0) Ca
B) Ag +
8. Hemeranmibi:
a) XUMHYECKHE 3JIEMEHTHI, KOTOPbIE MOTYT IPOSBISATH CBOWCTBA KaK OKUCIUTENS (IPUHUMAIOT
3JIEKTPOHBI), TAK U BOCCTAHOBUTEIS (OTAAIOT AJIEKTPOHBI) +
0) XMMHUYECKHE JIEMEHTHI, KOTOPBIE MTPOSBIISAIOT CBONCTBA TOJIBKO BOCCTAHOBUTENS (OTAAIOT
JJIEKTPOHBI)
B) XUMHUYECKHUE DJIEMEHTHI, KOTOPbIE IPOSBISAIOT CBOMCTBA TOJIBKO OKUCIUTENS (IPUHUMAIOT
3JIEKTPOHBI)
9. Kakoil MeTas1 Heb3s MOIYYUTh 3JIEKTPOJIU30M PacTBOpa:
a) Cu
6) Pb
B) Ca +
10. IIpu B3anMo1eHCTBUH BBICIIIETO OKCHJIA XJIOpa C BOJIOM 00Opa3yeTcs 3Ta KUCIOoTa:
a) HCIO
6) HC104 +
B) HCIO3
11. DTOT MeTasu1 MpU BHICOKOM TEMIEpaType BHITECHIET U3 BOIBI BOJOPO:
a) Fe +
6) Cu
B) Ag
12. Bogopos nposiBIsieT OKUCIUTEIbHBIE CBOMCTBA NP B3aUMOJICHCTBUU:
a) ¢ XJI0poM
0) c HaTpuem +
B) C a30TOM
13. Kakoit T XUMHUYECKOU CBSI3U XapaKTEPEH JIJIsi METaJIOB:
a) MeTajn4yeckas +
0) KOBaJICHTHAsI MOJISIpHAs
B) HOHHAs
14. XapakTepHbIMU CTENIEHSIMH OKUCIICHHS XJI0pa B €r0 COEIMHEHUSX SIBIISIOTCS:
a)— 2, +4, +6, +8
0)-1,+2, +5
B) -1, +1,+3,+5, +7 +
15. Yo Takoe MeTayuInyecKas CBA3b:
a) CBSI3b MEX]Iy MOJOXKHUTEIbHBIMA HOHAMH METaJJIOB, aTOMaMHU METAJUIOB U CBOOOIHBIMU
JJIEKTPOHAMH B KPUCTAJNIMYECKON pelieTke +
0) CBA3b MEXIy aTOMaMH U MOHAMU METAIIJIOB
B) CBSI3b MEX/1y MOJIEKYJIaMU METAJIJIOB
Pasznen 2. OPTAHUYECKASA XUMUA
2.1 Tema «OcHOBHbIE MOHSITHS OPTAHUYECKONH XUMHH U TEOPHUSI CTPOEHHUS OPraHUYeCKUX
COeIHHEeHU .
®dopMa KOHTPOJISI 3HAHMH 110 TeMe: ONPOC, AOKJIAAbI (COO0IIeHus1), TeCT.

Bonpocwt ons koumpons no meme:

[Ipenmer oprannveckoit xumuu. [IpuposHbIE, UICKYCCTBEHHBIE U CUHTETHYECKHUE OPraHUYECKHE
BenlecTBa. CpaBHEHHE OPraHMYECKUX BELIECTB C HEOpraHM4ecKUMHU. BamenTHOCTE. XuMuueckoe
CTPOCHHE KaK IOPAJOK COCIMHEHHMS aTOMOB B MOJIEKYJIBI 110 BaJIEHTHOCTH. Teopus CTpOEHUs
opraHvueckux coenuHeHul A.M. bytnepoBa. OCHOBHBIE MOJOXEHHS TEOPUM XMMHUYECKOTO
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cTpoeHusi. M3omepus U u3oMepbl. XuUMHUECKUE GOPMYIIbI U MOJICIIM MOJIEKYJ B OpraHMYECKOU
XUMUMU.

Knaccudukarus oprannueckux Beniects. Kimaccugukaryst Be1ecTB 1Mo CTpOSHHUIO YIIIEPOIHOTO
CKeJIeTa ¥ HAIM4YUIO0 (YHKIMOHAIBHBIX Ipynin. ['omonoru u romosnorusi. Hagana HoMeHKIaTypbl
IUPAC. Knaccudukanuss peakiuii B OpraHMYecKOM XuUMHM. Peakiuu NpHUCOETUHEHUs
(rugpupoBaHMs,  TaJIOTEHUPOBAHMS,  THAPOTAJIOr€HUPOBAaHMsS,  rujapaTanuu).  Peakuuu
OTHICTIJIEHHUs  (AETHIPHUPOBAHUS,  JETHJPOTaJOreHUPOBAaHUs, Jeruapartanuu). Peakuun
3aMeneHus. Peaknuu nsomepusanun.

Tembl 00Kk1a008, CO0OUIeHULL:

Hctopust BOSBHUKHOBEHUS U PA3BUTHS OPTaHUYECKON XUMHH.

Kusnb u gestensHocth A.M.BbyTtneposna.

Posp oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUH MUPOBOM OPraHUYECKON XUMHUH.
Tecm

CoOBOKYIIHOCTH aTOMOB € OJJMHAKOBBIM 3apsiIOM siipa

ATtom

XUMUYECKUH 3IEMEHT+

[IpocToe BemecTBO

CnoxHO€ BEIIeCTBO

2.2JIeKTPOHEHTPAJIbHAS YACTHLA, COCTOSIIAS U3 MOJIOKUTEIbHO 3aPSI2KEHHOT 0 SIAPa U

OTPHLATEIbHO 3aPAKEHHBIX JIEKTPOHOB

Monekyia

Hon

Atom+

XUMUYECKUN 3JIEMEHT

3.2JIeKTpOHEeHTPaJIbHbIE YACTHLBI BelleCTBA, ONpee/sIoNie ero XMMu4ecKue CBoiCcTBa

Monexynbi+

Honsl

ATOMBI

XUMHUYECKUE IIIEMEHTBI

4.BemecTBa, MMeIIHeE OUHAKOBBI Ka4eCTBEHHBbIH COCTaB

SO,, CO,

NazO, N20+

CHs, CHe+

CI’O3, SO3

5.CnoxHoe BeecTBo

Cepoe 0510BO

Kpachsiii hochop

I'padur

[ToBapenHas conp+

6.BemecTBa, MMeroHe Pa3HbIil KOJIUYeCTBEHHBIH COCTAB

NazO, KQO

H,S, H,SO;

NHO,, PH;

HNO,, HNOs;

7.1IpocToe BenecTso

Bona

Cona

Bopopon+

Yraekucslii ra3

8.MaccoBas goss 50r caxapa, koropslii pactBopusiu B 200r BoabI
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halll N4

bl e
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b S

b

el e

25

4

8

20+

9.Macca pacTBOPEHHOI0 BellecTBa, coaep:xamerocs B 200r pacrsopa ¢ maccoBoii 1oJieit
10%

10

20+

30

40

10.®opmya BemecTBa, y KOTOPOro HAUMEHbIIAS MaCCOBAas J10JI51 KHCJI0POJAa B OKCH/e
NO

CO+

CaO

FeO

3adanus c 6b160pPOM HECKOIbKUX RPAGUTIbHBIX ONEENO8.
11.AstoTponabie MOAMPUKAIIAN yIJIEPOaa
I'padu+r

O30n+

Kap6un

Anmaz+

12.Annorponabie Moandukanun gochopa
O30n

KpacHusrii pocdop+

bensrit hochop+

I'padur

13.I1pocTbie BemecTBa

NO

Fe+

N2+

Sg+

14.CnoxHBIE BellecTBa

NO+

H,O+

Ss

NaCl+

Tema 2.2 «YraeBogopoas! 1 X NPUPOAHbIC HCTOYHUKID).
®dopmMa KOHTPOJISA 3HAHU 110 TeMe: ONPOC, TOKJIAAbI (CO00IIeHHUs ), 3aJa4UH.

Bonpocul ona konmpons no meme:
AnkaHbl. AJIKaHbI: TOMOJIOTUYECKUI DS, U30MEPHUs. M HOMEHKJIATypa aJKaHOB. XHMMHUYECKHE
CBOICTBa aJKaHOB (ME€TaHa, A3TaHa): TOPEHHUE, 3aMELICHHE, pa3JIoKEHHUe, AETUIAPUPOBAHMUE.
[IpumeHeHne ankaHOB HAa  OCHOBE CBOWCTB. AJIKEHBl. OTWJEH, €ro IOJIy4eHHE
(meruapupoBaHUEM 3TaHA, JEMOJIMMEpU3AIUEH TOJIUATUIIEHA). [ OMOTOrMuecKuil psiji, M30Mepus,
HOMEHKJIaTypa aJKeHOB. XMMHMUYECKHE CBOMCTBA ITWJIEHA: I'OPEHME, KauYE€CTBEHHBbIE pEakLuU
(obecuBeunBaHne OpOMHOI BOABI M pacTBOpa IE€pPMaHTaHaTa Kajus), THIpaTaIys,
nonumepusanus. Ilpumenenne stuneHa Ha OocHOBe CBOWCTB. JlueHwl u kaydyku. Ilonsarue o
JMEeHaX Kak yrieBoJ0poax C JAByMs ABOMHBIMHU CBS3AMU. CONpsKEHHBbIE JUEHbl. XUMHUECKUE
cBoiicTBa OyTranueHa-1,3 u n3omnpeHa: oOecuBeunBaHHEe OpPOMHON BOJABI M MOJUMEpHU3ALMs B
Kayuyku. HarypanbHblil U cuHTeTHYECKHE KaydyKu. Pe3nHa. AnkuHbl. AuetwieH. XUMHYECKHe
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CBOICTBa  almeTuWieHa: TopeHue, oOeclBeYMBAHUE OpOMHOW  BOABI, MPHUCOSAUHEHUE
XJOpOBOJIOPO/Ia M ruapaTtanus. [IpuMeHeHue areTuieHa Ha OCHOBE CBOMCTB. MeEKKIaccoBas
U30MEPHUS C AJIKaJUECHAMHU.

Apensl. benzon. Xwumuueckue cBoicTBa OeH305la: TOpEHHE, pEeaKlIUd 3aMelleHus
(ranorenupoBaHue, HuUTpoBaHue). llpumeHeHune OeH301a Ha OCHOBE CBOMCTB. IIpuponHbie
HCTOYHUKHU yTIeBo10poa0B. [IpupoiHslii ra3: cocraB, mpuMeHeHHE B KayecTBe TorumBa. Hedrs.

Temwl 0oxnados, coodbueHul:

1.CocraB u nepepaboTKa HEPTH.
2. Ileperonka Hedru.
3. HedrenpoayKTsl.

3adauu:

1. YUto takoe «uzomepbi»? HamucaTts cTpykTypHbIe hopMyssl Bcex n3omepoB coctaBa CsHy, u
Ha3BaTbh UX B cOOTBETCTBUHU ¢ pekoMeHaanusmu MIOITAK.

2. OnpenenuTh XUMHUYECKYIO (POpMYITy yIiieBOAOPOJa, UMEIOIIET0 OTHOCUTEIbHYIO IIOTHOCTh
o BOAOPONY, paBHYyK 8, eciau mpu cropanuu 1,6 r yrieBomopona Bbiaenuinocs 0,1 momb
nuokcua yrieposa u 0,2 Mojib BOJBI.

3. Haiitu ¢opmyiy BeliecTBa, €Clid €ro OTHOCHTENbHAs IJIOTHOCTh IO BOAOPOAY paBHa 21, a
IpU CKUTaHuu BeniecTsa nosnydeHo 0,88 r yraekucioro raza u 0,36 r BoAbI.

4. Onpenenutsh GopMyIy ajJKWHA U 1aTh Ha3BaHUE, €CIU €T0 MIIOTHOCTH 10 TEeNUI0 paBHA 6,5.

2.3 Tema «KucJsiopoacoaep:xaniue OpraHn4yecKue coeJUHEeHN».
®dopmMa KOHTPOJIS 3HAHU 110 TeMe: ONPOC, J0KJIAAbI (CO00IIeHHUs1), 3214 H.

Bonpocwt ons koumpons no meue:

Cnuptsl. [lonydyenue staHona OpOKEHHEM TIIIOKO3bI M TWIpaTanueil dTwieHa. ['uapokcunpHas
rpynna kak ¢yHKUuMOHadbHas. [IoHATHE O MpeAeNbHBIX OJHOATOMHBIX CIUpPTaX. XHUMHUYECKHE
CBOWCTBA 3TaHOJA: B3aUMOCWCTBUE C HaTpueM, 0Opa30BaHHWE MPOCTHIX W CIIOKHBIX 3(HPOB,
OKHCJICHHE B anblaeruia. lIpumeHeHue »sTaHona HA OCHOBE CBOWCTB. [umuepuH Kak
IpEJICTaBUTEIb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakuusi HA MHOTOAQTOMHBIE CIIMPTHI.
®denou. Puznueckrue U XUMHUECKUE CBOMcTBa (peHosa. B3anMHoe BinsiHUE aTOMOB B MOJIEKYJIE
(eHoMa: B3aUMOJCHCTBUE C THAPOKCUIOM HATPHs M a30THOW KUCIOTOH. [Ipumenenue ¢enomna
Ha OCHOBe CBOMcCTB. Aunpaerunbl. llonste o0 anbpaerugax. AJbpAerujaHas rpynna Kak
¢byskuroHanbHast. DopMaNbIETHI U €T0 CBOMCTBA: OKHUCICHHE B COOTBETCTBYIONIIYIO KHCJIOTY,
BOCCTAHOBJICHME B COOTBETCTBYIOUMI crnupT. [lomydyeHune anbpAeruioB  OKUCIIEHHUEM
COOTBETCTBYIOIIMX cnupToB. IIpumeneHue Qopmanpaeruja Ha OCHOBE €ro  CBOWCTB.
KapbonoBbele kuciaotsl. IloHsiTHe 0 kapOOHOBBIX KucioTax. KapOokcuiabHas rpymma Kak
¢byHKIMOHANBHASL. ['OMOIOTHYECKUH P TPEAETHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TonmyueHnne kapOOHOBBIX KHUCJIOT OKHMCIEHHEM albJeruaoB. XMUMHYECKHE CBOHCTBA YKCYCHOM
KHUCJIOTHI: O00IME CBOWMCTBA € MHUHEpPAJIbHBIMU KUCIOTAaMU M peakuus I3TepupUKaLUU.
[IpumeHeHne yKCyCHOM KUCIOTEI HA OCHOBE CBOMCTB.

Bricmne xKupHbIe KUCIIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.

Cnoxuble 3¢upsl U xupsl. [lonydyenue cinoxHbIX 3¢pupoB peakuueil srepuduxanuu. CioxHble
3¢upkI B IpUpo/e, ux 3HaueHue. [IpaMeneHne ciioXHbIX 23(UPOB HA OCHOBE CBOWCTB.

XKups! kak crnoxHble 3gupsl. Kinaccudpukanus >kupoB. XUMHUYECKHE CBOWCTBA )KUPOB: THIPOJIN3
U TUPUPOBAHME KUAKUX KUPOB. [[pruMeHeHue ;xupoB Ha OCHOBE CBOMCTB. Mblia.
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VYraeBoasl. YTIAeBOIbI, UX KIACCU(PUKAIM: MOHOCAXapu/abl (TIII0K03a, PPYKTO3a), AUCAXAPHIBI
(caxapo3a) u monucaxapubl (Kpaxmana W IeJuTios03a). [J1roko3a - BEemecTBO ¢ JBONCTBEHHON
¢GbyHKIMER - anpAeruA0CIUPT. XUMHUYECKHE CBOWCTBA TJIIOKO3bI: OKHCIEHHE B TJIFOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJICHHE B COpOWT, CIUPTOBOE OpokeHue. [I[puMeHeHne TIr0K03bl HA OCHOBE
CBOWCTB. 3HAUEHHUE YTJIEBOJOB B XMBOW MpPUPOJE M KU3HU denoBeka. [loHATHE O peakiusx
MTOJTMKOH/ICHCAIIMHU M THIPOJIN3a Ha MPUMEPE B3aMMOTIPEBPALICHHN: TIIFOK03a TTOIHCAXaPH/I.

Tembl 00Kk1a008, COOOUICHULL:

AJKOronmsm, ero NociaeACcTBYs U MPEAYIPEXKACHUE.
3HaueHue yIiIeBOJOB B KUBOU MPUPOJIE U )KU3HHU YEIOBEKa.
[Ipumenenue rimuepuHa.

3aodauu:
1.B cMmecp sraHona M mpomaHona maccod 16,6 r© momecTunau M30OBITOK HATpuUs, MPU 3TOM
BBIIETTIIICS BOAOPO (H.y) 00bEMoM 3,36 11. KakoB cocTaB HCXOTHOM CMECH CIIUPTOB?
2.Macca MacissHOM KHCIIOTBI, KOTOpast oopasyercss u3 90 T IIIOKO3bI MIPH €€ MACISHOKHCIOM
OpOKEHHHU, €CITU BBIXOJ1 IPOAYKTOB PEAKIMU paBeH 75% OT TEOPETHUYECKH BO3ZMOKHOTO PaBEeH?
3.15 r mnpenenpbHOr0 OAHOATOMHOTO CHUPTAa HoABepriau Aeruaparanuu npu 180 °C B
HPUCYTCTBUM KOHIEHTPUPOBAHHOM CepHOM KucioThl. IlomydeHHBIH NpoayKT oOeclBeYMBaeT
pactBop, conepxamuid 40 r 6poma. MonekymnsipHas Macca UCXOTHOTO CIIUpTa paBHA?
4. ®opmyna OJHOOCHOBHOW MpeAeIbHONM OPraHUYEeCKOM KHUCIOTHI, Uil HeWTpaauzauuud 12 T
koTopor motpeboBanmach 28 wmi 30%-ro pactBopa ruapokcuaa kamwms (. 1,334 r/mn):
COCTaBUTH (HOpMYITy
5.I110THOCTH HEKOTOPOrO OpraHM4eckoro BellecTBa MO Bogopoay paBHa 16. Kakosa
MoOJIeKyJsipHas (opMyjsia 3TOTO BEIIECTBA, €CIM NPU CropaHuu 64 T 3TOro COoeIMHEHHS,
obpasytotcs 44,8 1 yriaekucioro ras3a (H.y.) ¥ 72 T BOJBI.

Tema 2.4 «A3oTcoaepikaiue opranudeckue coequHenus. [loammepsni».
®opmMa KOHTPOJISA 3HAHMH 110 TeMe: ONPOC, NOKIAAbI (CO00IeHns1), 3aa4H, TECT.

Bonpocwi ons KOHRMPOJA no meme.

Awmunsl. [lonarue 06 amuHax. Anudarnyeckue aMHUHBI, UX KIacCUPUKALKI U HOMEHKIATYDA.
AHWIIMH, Kak oOpraHu4yeckoe ocHoBaHue. [lomydyeHue aHMiIMHA W3 HUTPOOEH3O0IA.
AMUHOKHUCIOTBL. AMUHOKHUCIOTHI Kak amdoTepHble AU(PYHKIMOHATbHBIE OpraHUYECKue
coeMHEHMsI. XMMHUYECKUE CBOMCTBA AMUHOKHCIIOT: B3aUMOJICHCTBHE CO IIEI0YaMHU, KUCIOTaMHU
U JIpyr ¢ apyroMm (peakius nonukoHaeHcanuu). [lentuaHas cBsi3p u monumnenTuabl. bemku.
[lepBuunas, BTOpHYHAs, TPETHYHASsI CTPYKTYpbl O€NKOB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
ropeHue, JeHaTypalus, TUAPOJIN3, LBETHblE peakuuu. buonorumueckue (yHKIUU OENKOB.
[Tomumepsr.  Ilnactmaccel.  [lodydeHne  monMMepoB  peakuMed — MOJUMEpPU3allMk |
NOJIMKOHJICHCAMKU. TepMOIUIaCTUYHBIE W TEPMOpPEAaKTUBHbIE IUIacTMacchl. llpencraBurenu
iactMacc. Bomokna, ux knaccudukanus. [lomydenne BonokoH. OTAeNbHBIE MPEICTABUTENTN
XUMUYECKHUX BOJIOKOH.
Tembl 00K1a008, COOOULEHU:

1.IlpumeHeHre aHWIIMHA Ha OCHOBE CBOMCTB.
2. [lpuMeHeHre aMMHOKHUCIIOT HAa OCHOBE CBOMCTB.
3.benku u nonucaxapuabl Kak OMOIMOJINMEPBI.
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3aoauu:
Ocy1iecTBUTh XUMUYECKHUE MPEBPAIECHHUS MO CIEAYIOUICH 11ernouKe:
CH4 — Csz — C6H6 — C6H5N02 — C6H5NH2 — C02
HasBatb Bce BelecTBa M yka3aTh TUIIbI IPOTEKAIOIINX PEAKIIUM.
Omnpenenuth XUMHUYECKYIO (OpPMYJTy MEPBHUYHOIO aMUHA, OTHOCUTEIbHAs IIOTHOCTH IApoB
KOTOpOTO MO BO3AYyXy cocTaBisger okojio 2, 035, a nmpu cropanuu 11,8 r atoro ammunHa ObLI0
noxydeno 0,6 moib okcuaa yriepoaa (IV) u 0,9 mounb Bonbl. J[aTh Ha3BaHUE aMHHY.
N3 ammuaka u yrnepona (IV) cunresupoBanu 300 xr MoueBHHBI, yTO cocTaBiseT 50% ot
TEOPETUYECKH BO3MOKHOTO BbIX0a. CKOJIBKO M0 00bEMY aMMHUaka BCTYIHIIO B PEAKIINIO?
[Ipn cropanum yriesomopona mnonayumnu 1,76 1 yraekucmoro raza u 0,72 r BOIBL
OTHOCHTENbHAS TIOTHOCTH BEIECTBA MO a30Ty paBHa 1. Ompenenuts XUMHUYECKYIO (HOpMYITY
yIJI€BOAOPOAA.

Tecr
Bapuanr 1
1 Yucno 31eKTpOHOB, KOTOPBIE COAEpKATCS B aTOME yIJIepojia paBHO:
1)6;2)12;3)8
2 DnektpoHHas popmyna atroma 1s 22s 22p 63s 23p2 . XuMHUUYECKUN 3HAK 3TOTO JIEMEHTA:
1)C;2)0;3) Si
3 Paamychl aTOMOB XUMHUYECKHX JIEMEHTOB B PsIIY: XJIOp, pocdop, aTFOMUHUNA, HATPHI:
1) yBenuuuBaroTcs; 2) yMEHbIIAKOTCS; 3) HE U3MEHSIOTCS.
4 XumMudeckasi CBsI3b B MOJICKYJIE BOJBI:
1) nonHas; 2) KoBaJeHTHasl MOJISIpHAst; 3) KOBaJCHTHAS HETOJIApHAsl.
S ®opMyJIbl KUCIIOTHBIX OKCHUIOB:
1) CO2 u CaO;
2) CO2 u SO3;
3) K20 u A1203
6 ®opmyia cepoBopopoaHoi kucaotel: 1) H2S; 2) H2S04; 3) H2SO3
7 K peakuusm oOMeHa OTHOCUTCS:
1) CaO + H20= Ca(OH)2;
2) Cu(OH)2= CuO + H20;
3) KOH + HNO3=KNO3 + H20
8 DNEKTPOIUTHI, MPU AUCCOIUAIIINH KOTOPHIX 00pa3yroTCsl KATHOHBI METajlia, U
AQHUOHBI KUCIIOTHOT'O OCTAaTKa Ha3bIBAIOTCS:
1) kucnoramu;
2) conamu;
3) OCHOBaHUSIMH.
9 Kakas crenens okucienus xpoma B K2Cr207?
1) +6;
2) +3;
3)-3;
4) -6
10 ITpucyTcTBHE B paCTBOPE KUCIOTHI MOKHO JI0Ka3aTh C IOMOIIIBIO:
1) nakmyca;
2) penondranenna;
3) menouun
11 BemectBa ¢ o0uieit popmymnoit CnH2n oTHOCSTCS K KiIaccy
1) ankaHoB
2) aJIKeHOB
3) aJIKMHOB
4) apeHoB
12 BemectBo, popmyina koroporo C2H6 oTHOCHTCS K K1accy
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1) ankaHoB

2) alKeHOB

3) aJIKUHOB

4) ApeHoB

13 BemectBo, ¢popmyna kotoporo CH3 — CH2 — CH2 — CH3 sBnsercs
1) ankanom

2) anKeHOM

3) ankuHOM

4) apeHoM

14 BemectBo, hopmyna kotoporo CH2 = CH — CH — CH3 na3biBaetcs
CH3

1) 2-metunOyren-3

2) 2-metundyTus-3 3) 3-mMeTunoOyTeH- 1

4) 3-metunoyTuH-1

15 XapakTepHoil XUMHUYECKOM peaKIMei I BEeIeCTB, UMEIOIIHMX o01yto Gopmyiry CnH2n+2,
SBJISICTCS PEAKITUS

1) 3amerieHust

2) ruipupoBaHue

3) npucoearHEHUE

4) nerugpupoBaHue

Bapuanrt 2

1 Yucno HEeUTPOHOB, KOTOPBIE COACPIKATCS B aTOME KUCIOPOa PaBHO:
1)6;2)12;3)8

2 ®opmyia BBICIIETO OKCHJIA AJIEMEHTA, dJIEKTpOoHHAas (hopmysia KoToporo 1s 22s22p 63s 23p3 :
1)N20O5;

2) P2 O5;

3) B203.

3 Haubonee sipko BbIpaK€HHbIE HEMETAJUIMUECKHUE CBOMCTBA MPOSIBIISIET:
1) docdop;

2) cepa;

3) KpeMHHUil.

4 ®opmyia BelecTBa ¢ KOBAJICHTHOW MOJISIPHON CBSI3bIO:

1) H20;

2) 02;

3) CaCl2

5 ®opmysia OCHOBAHMS M KUCIOTHI COOTBETCTBEHHO:

1) Ca(OH)2 u Be(OH)2 ;

2) NaOH u KHSO4;

3) Al(OH)3 u HNO3

6 ®opmyina cynbduTa HATpUs:

1) Na2SO4;

2) Na2S03;

3) Na2S

7 K peakuusam 3aMenieHuss OTHOCUTCS:

1) Ca + H2SO4= CaSO4 + H2;

2) Cu(OH)2= CuO + H20;

3) KOH + HNO3=KNO3 + H20

8 DIIEKTPOIUTHI, TIPU AUCCOLUALINHA KOTOPBIX 00Pa3yI0TCsl KATHOHBI METaJlIa U TUAPOKCH/I-HOHBI
Ha3bIBAIOTCS:

1) consimu; 2) KucCnoTaMu; 3) OCHOBaHUSIMHU.

9 B [ICX5M B rpyIime cBepXy BHU3 YBEIMYUBACTCS:

1) MeTanu4yecKkrue CBOMCTRA,
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2) cuiia BBICHIMX KUCIIOT;

3) 3IEKTPOOTPHUIIATEIHFHOCTh aTOMA;

4) HEeMeTaIlITuYeCcKue

10.HazoBuTe a51eMeHT, 31eKTpoHHAs hopMya

koToporo: 1s2, 2s2, 2p6, 3s2, 3p5

1) dbocdop; 2) cepa;

3) xsop;

4) KUCIIOpOI.

11 lnsa ankaHoOB xapakTepHa oO1mas Gopmyina

1) CnH2n

2)CnH2n+2

3)CnH2n-2

4)CnH2n-6

12 K kxaccy ankeHOB OTHOCHTCS BEIIECTBO C MOJICKYJISIPHOUM (opMyoin
1) C6H10

2) C6H6

3) C6H12

4) C6H14

13 BemectBo, ¢popmyna kotoporo CH3 — C = C — CH3 sBasietcs
1)

AIKaHOM

2) aJKeHOM

3) ankuHOM

4) apeHoM

14 I'oMon0roM 3TaHa SABISIETCS

1) C2H4

2) C2H6

3) C3H8

4) C3H6

15 Vxkaxure naszBanue coequnenuss CH2 = CH - CH2 - CH2 - CH2 - CH3
3,3-qumeTunOyTuH-1; 2) oktuH-1; 3) 3,3-nuMeTninnenTuH-1; 4) rexceH- 1

KJIFOYH ¢ oTtBeTamMu
B |1 3 1 2 2 1 3 2 1 1 1 2 I |1
1
B |3 2 |2 1 3 2 1 3 1 3 12 |3 |3 |3
2
Kpurepuu orieHkn pe3yabTaTa TECTUPOBAHHS
Onenka (crangapTHas) Onenka
(TecToBBIC HOPMBI: % MPaBUJIBHBIX OTBETOB)
«OTJIMYHO» 80-100 %
«XOPOIIOY 70-79%
«YJIOBJICTBOPHUTEIIHHOY 50-69%
«HEYJOBJIECTBOPUTEIHLHO» Mensiie 50 %
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Texkymuii KOHTPOJIb
Ilepeyensb Bonpocos JJPK

OcCHOBHBIE TIOHATUS XUMHUH.

BemectBo. AtoM. Mosiekyna. XuUMHAYECKUNA SJIEMEHT.

[IpocTeie 1 cnoXHBIE BELIECTBA.

KauecTBeHHEIN U KOJIMYECTBEHHEIN COCTAB BEIIECTB.

XuUMHUYECKUE 3HAKH U (OPMYIIBI.

OcHoBHBIE 3aKOHBI XUMUH. CTEXHOMETpHsS. 3aKOH COXPAHEHHS MACChl BEIIECTB.

3aKOH ITOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYPHI.

3akoH ABOTapO M CIEICTBUS UX HETO.

[lepnonnueckuii 3akon .M. MenneneeBa. OtkpsiTue /[[.M. Menneneesbim Ileproanueckoro
3aKOHa.

[Tepuonuueckuii 3akoH B hopmynuposke .M. Menneneena.

[lepuoamueckass  Tabnuiia  XUMHUYECKHX  DJEMEHTOB -  rpaduyeckoe  OTOOpakeHHe
NEPUOANUYECKOTO 3aKOHA.

CtpykTypa NepHOAMYEcKON TaOnuIbl: Mepuoibl (Manble U Oonbline), Tpynnsl (IJIaBHAs U
noOoyHas).

HNonnas xumMuueckas CBs3b.

Kartuonsl, ux o0pa3oBaHe U3 aTOMOB B pe3yJIbTaTe MPOLecca OKUCICHUS.

AHUOHBI, X 00pa30BaHKE U3 aTOMOB B PE3yJIbTaTe MPOIIECCa BOCCTAHOBIEHUS.

HonHast cBA3b, KAaK CBSI3b MEXKJY KAaTMOHAMM M aHHOHAMM 3a CYET 3JIEKTPOCTaTHYECKOIO
MPUTSKEHUS.

Knaccudukanus MOHOB: MO COCTaBY, 3HaKy 3apsaa, HAJMUYUIO THAPATHON oOosouku. MoHHBIE
KPUCTAJIIMYECKHUE PEILIETKH.

CBolicTBa BEUIECTB C MOHHBIM THIIOM KPUCTAJUIMYECKOM pemeTku. KoBajleHTHass XuMHUecKas
cBs3b. MexaHu3M oOpa3oBaHMsI KOBaJIGHTHOM CBsS3W (OOMEHHBIM M JIOHOPHO-AKIIEMTOPHBINH).
ONEeKTpOOTpULIATENILHOCTh. KOBaJIeHTHBIE MOJSApHas M HENoJsipHas cBs3u. KpaTHoOCTh
KOBAJIEHTHOM CBSI3H.

MonexynsipHble 1 aTOMHBIE KpUCTaJUIMUeCcKue pereTku. CBONWCTBA BELIECTB C MOJEKYISIPHBIMU
Y aTOMHBIMH KPUCTAJNTIMYECKUMH pEeIIeTKaMHU.

Meramnueckass CBA3b. MeTalinyeckas KpUCTAJUIMYECKAash pelIeTka M MeTalIndyecKas
XUMHYECKasl CBSI3b.

®u3nuecKkue CBOWCTBA METAUIOB. ATrperaTHble COCTOSIHHUS BELIECTB M BOJOPOAHAS CBS3b.
TBepnoe, KuaAKOe U Ta3000pa3HOE COCTOSHUS BEILECTB.

[Iepexon BemiecTBa U3 OAHOTO arperaTHOrO COCTOSIHUS B Apyroe. Bogoponnas cBsizb. Uucteie
BenlecTBa U cMmecH. [loHsaTue o cmecu BemiecTB. ['oMoreHnsle u rereporeHssle cMecu. CocrtaB
cMmeceil: oObeMHass M MaccoBas JOJMM KOMIIOHEHTOB CMECH, MaccoBas JOJsl MPHUMECEH.
HucnepcHbie cucteMsl. [IoHATHE O TUCTIEPCHOMN CUCTEME.

HucnepcHas dasza u aucnepcuonHas cpeaa. Kinaccudukanus nucnepcHbix cucreM. [loHsTHe o
KOJUJTOMJIHBIX CUCTEMAX.

Bopa. PactBopsl. PacTBOopeHue.

Bona kak pactBoputens. PactBopumocTh BemiecTB. HachlllleHHBIE, HEHACHIIIEHHBIE,
NEPECHILLEHHBIE PACTBOPBHI.

3aBHCHUMOCTH PACTBOPUMOCTH T'a30B, )KUIKOCTEH M TBEPHABIX BEIIECTB OT PA3IHMYHBIX (PaKTOPOB.
MaccoBast 105151 paCTBOPEHHOTO BELIECTBA.

DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.

DIEKTPONIUTHYECKAs AUCCOLIMALIMS.

MexaHu3Mbl AIEKTPOIUTUYECKON JUCCOLMALUH JIJIsl BEIIECTB C Pa3IMYHBIMU TUIIAMU
XUMHUYECKOMN CBSI3U.

l'unpatupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI.
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CrencHb BHCKTpOHHTI/I‘{eCKOﬁ JAucconuraluu. CunbHBIC U clIa0bie SJICKTPOJIUTHI.
OCHOBHBIE TTOJIOKCHHUS TEOpHUHn SHGKTpOHI/ITquCKOﬁ JUCCOMaIIH. KI/ICJ’IOTBI, OCHOBAaHUs U
COJIN KaK 3JICKTPOJIUTELL

PN

10.

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

27.

28.

IMepeuens BonpocoB JPK

Kucnote u ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOJIUTHI, MX KJIIACCH(PUKALIHS IO Pa3TUIHBIM
MpU3HAKaM.

XWMHYECKHUE CBOWCTBA KHUCJIOT B CBETE€ TEOPHH JIICKTPOJIUTHUYCCKON IUCCOIMAIIHH.
Oco0OeHHOCTH B3aMMOJCHCTBHSI KOHIIEHTPUPOBAHHOW CEpHOM H a30THOM KHCIOT C
MetaiamMu. OCHOBHBIC CITOCOOBI TMOJMY4YeHHs KHUCIOTh. OCHOBaHMS W WX CBOWCTBA.
OcHOBaHHSI KaK AJIEKTPOIUTHI, MX KIACCU(PUKALIMS IO PA3IMYHBIM MPU3HAKAM.
XUMUYECKUE CBOMCTBA OCHOBAaHUU B CBETE TEOPUU AJIEKTPOIUTUUYECKON THUCCOLMAIUU.
Pa3znosxeHnne HepaCTBOPUMBIX B BOJE OCHOBAHUM.

OcHoBHBIE CrOCOOBI mMmonyueHus ocHoBanwii. Comum u ux cBoiictBa. Conaum  Kak
31ekTposuThl. Conu cpellHre, KUCIbIe U OCHOBHbIE. XMMUYECKH CBOICTBA COJIEH B CBETE
TEOPHH IEKTPOJIUTHUECKON auccoruanui. CrocoObl OTydeHHs COJeH.

XUMUYECKUE CBOWCTBA OKCUAOB. IlomyueHnne okcuios.

Knaccudukanuss XuMruaecKux peakiiuii.

Peakuuu coenvHeHus, pa3noKeHus, 3aMelIeHHs], 0OMeHa.

Karanutnueckue peaknuu. OOpaTumble W HeoOpaTUMble peaklUH. ['oMoreHHble U
FEeTEPOreHHbIE PEAKLIUU. DK30TEPMUUYECKHE M HHAOTEPMUYECKHUE peakuuu. TernaoBoi
3D PEeKT XUMUIECKUX PEeaAKIUH.

Tepmoxumuueckue ypaBHeHUs1. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb
okucaeHus. OKUCIUTENh U BOCCTAaHOBJICHUE. BOCCTaHOBUTEND M OKHCIICHUE.

Meton snekTpoHHOro 0OanaHca Il  COCTABIIGHUS YPaBHEHHH  OKUCIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

CkopocTh xuMU4ecKux peakuuil. [IoHsITHE 0 CKOPOCTH XUMUUYECKUX PEAKIIUM.
3aBUCUMOCTh CKOPOCTH XHMHUYECKHX PEAKIUNA OT Pa3IMYHbIX (HAKTOPOB: MPUPOJIBI
pearupyromux  BEHIeCTB, MX  KOHIIEHTPAalUUW,  TEMIEpaTypbl, IOBEPXHOCTH
COTIPUKOCHOBEHHS ¥ UCTIOJIb30BaHUS KaTalIu3aTOPOB.

OOpaTuMoCTh XMMHUECKUX peakinii. OOpaTuMbie U HEOOpAaTUMBIE PEAKIUH.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

Metannbsl. OCOOEHHOCTH CTPOESHHS aTOMOB U KPUCTAJITIOB.

®u3nYecKue CBOMCTBA METAJLIOB.

Knaccudukanys MeTanioB no pa3indHbIM IpU3HAKAM.

XUMHYECKHE CBOWCTBA METALIOB. DJIEKTPOXUMHUYECKUU PsJi HAINPSIKEHUW METaJIJIOB.
Metannorepmus. O01ire crocoObl MOTyUYeHUsT METAIIJIOB.

[IpuponHbie, HICKyCCTBEHHBIE M CHHTETHUECKUE OPraHUYECKHE BEIIECTBA.

CpaBHEHHME OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU. BalleHTHOCTb.

XUMHUYECKOE CTPOCHHUE KaK MOPSIOK COCAMHEHHS] aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopus cTpoeHust opraHudeckux coenquuenuii A.M. bytieposa.

OCHOBHBIE TIOJIOKEHHS TEOPUU XUMUYECKOTO CTPOCHHUS.

Cnuptsl. [lonyuenue sTanona 6poskeHUEM TIIOKO3bI M THApATAIeH STUIICHA.
I'mpapoxcunbHas rpymnmna kak GyHKIIMOHATbHAS.

[lonsATe O mnpenenbHBIX OJHOATOMHBIX CHUPTAX. XUMHUYECKHE CBOMCTBA ATaHOJIA:
B3aMMOJICHCTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX M CIOKHBIX 3(PHPOB, OKUCIICHUE B
albACTU/I.

[Tonstre 06 amuHax. AnupaTUYecKUe aMUHBI, MX KiIacCH(UKAIUS M HOMEHKJIATYypa.
AHWIIMH, KaK OPraHU4E€CKOE OCHOBAHHUE.

[Momyyenne aHWnMHA U3 HATPOOEH30JIAa. AMHMHOKHUCIOTHL. AMHHOKHCIOTHI Kak
amdoTepHbie TUPYHKIIMOHATBHBIE OPTAaHUYECKHUE COCTUHEHUSI.
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IIpakTHYecKast 4acTh

1. BeruncnuTh Maccy ocajnka, eciu Juisl peakuuu B3suid 80 r cynbdara MEAU U CTOJBKO XKe 10
Macce TuApOoKCua HaTpHsl.

2. CKOJIbKO MOJIb MEAM MOKHO MOJYUYUTh MPU B3aUMOJECHCTBUM ¢ M30BITKOM OKCHJA Yriiepoja
(IT) 200 r oxcuna menu (II), comepskamiero 20% npumeceii?

3. Haiitu ¢gopmyny BemiecTBa, €ciid €ro OTHOCUTEIbHAsI IUIOTHOCTh 1O BOJOPOIY paBHa 21, a
IIPU CKUTaHuU BeniecTsa nosydeHo 0,88 r yranekucioro rasa u 0,36 r Boabl.

4. U3 ammuaka u yriepoga (IV) cunresuposanu 300 xr modeBuHbl, uTo coctaBiusger 50% ot
TEOPETUYECKH BO3MOKHOTO BbIX0a. CKOJIBKO M0 00bEMY aMMHUaka BCTYIHIIO B PEAKIHIO?

5. Ilpu cropanum yriueBogopona mnonyuwin 1,76 r yriuekucnoro raza u 0,72 r BOZIbI.
OTHOCHTENbHAS TIOTHOCTh BEIECTBA MO a30Ty paBHa 1. Ompenenuts XUMHUYECKYIO (HOpMYITY
YTJIEBOIOPOAA.

6. CKOJIBKO KMJIOTPAMMOB HETAIIEHON M3BECTH MOXKHO IOJIYYUTh U3 | TOHHBI U3BECTHSKA, €CIIN
MaccoBast 1011 mpumMeceit cocrapiset 20%?

7. Onpenenuts (GopMyJTy aJIKMHA U JaTh Ha3BaHUE, €CIIU €T0 IJIOTHOCTH 110 TeNIHI0 paBHA 6,5.

8. IIpu cropanuu yrieBomopoaa maccoi 2,8 r 6b110 momydeHo 8,8 r okcuaa yraepoaa (IV) u 3,6
r Bozbl. [InmoTHOCTH BemecTBa no kuciaopoay pasHa 0,875. Onpenenuts XuMu4eckyro GopmMyiy
U J1aTh Ha3BaHUE YTJIEBOJOPO/A.

9.lnst cxxuranust 16 r cMecu MarHus ¢ xene3oM u3pacxogosanu 11,2 m razoobpazHoro xiopa.
Onpenenutb Macchl 1 MaCCOBBIE JIOJIM MarHusl U ’keJie3a B UCXOJHOM CMecH.

10. Ompenenuth MeTan (CTemeHb OKHUCIEHUs +2) mpu B3aumojeictBuu 10,4 T KoTOpOro ¢
M30BITKOM COJITHOW KHCIJIOTHI Onyuniu 4,48 1 Bogopoa.

11. OmpenenuTh NPOLIEHTHBIN COCTAB JATYHH, €ClIU Ipu 00padoTke B consiHol kuciote 40,625 r
JATYHHBIX ONUJIOK MOIXY4YHIn 5,6 J1 Bogopoa (J1aTyHb SIBISETCS CIJIaBOM MEIU U LIMHKA).

12. Onpenenuts cyMMmy K03()(OUIIMEHTOB B CIEIYIOIEM XUMHUECKOM MTPEBPAILCHUH:

HNO3 + Hg — Hg(NO3)2 + HQO + NQO

13. Omnpenenuth MeTa (cTeneHb OKUCIIeHUs +3) Ipu B3auMOJEHCTBUN 9 I' KOTOPOTO € XJIOPOM,
ObLT0 M3pacxonosaHo 11,2 i raza.

14. OnpenenuTh NPOLEHTHBIN cocTaB OpOH3bI, ecau npu 00paboTke 23,8 r OPOH30BBIX ONMUIOK,
coyistHOU kucioTou momyunnu 0,448 1 Bomoposa (OpoH3a sSBIISETCS CIJIAaBOM MENIU U 0JIOBA).

15. Cymma K03 GUIMEHTOB B CIEAYIOLUIEM XMMUYECKOM MPEBPALICHUN:

Mg + HNO3; — Mg(NOs), + H,O + NH;

16. Jlns cepeOpeHnst MeTHON MIacTHMHKH, Maccoil 20 r B3sum xsopuj cepedbpa maccoit 2,87 1 .
KaKOBa Macca IUIACTUHKHU II0CJIE OKOHYAHMS PEaKLUu.

17. lonucatb ypaBHEHHUS XUMHUUECKHUX PEAKIIMA:

Fe + C12 — ...

Fe+HCl — ...

Al+HOH — ...

Al + CI’203 — ...

Cu+ HNO3 (kOHIL) — + .-

18. UYro mnoHumaercs moj «BoccTaHoBieHHeM»? IlpuBenure 2-3 mnpumepa U 3amuUIINTE
YPaBHEHHUs peaKLuil.

19. Ilpu B3auMOAEWCTBUHM MEAM C KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTOW mHodydminu 9,2
rpaMMa rasza. CKoJIbKO IpaMMOB M€l IIPU 3TOM PacTBOPHIIOCH?

20. lonucaTh ypaBHEHHS] XUMUYECKUX PEAKIUIL:

Zn(OH), + HCl — ...

Zn(OH); + NaOH — ...

F 2 + HZO — ...

P+ KC103 — ...

NH3 + 02 war _ ..

65



YacTtHOe npodeccHonanbHOe 00pazoBaTENbHOE YIPEKACHHE 5
«CEBEPO-KABKA3CKHWU KOJUTEXK THHOBAILIMOHHbBIX TEXHOJIOT' M»

Paccmotpena u yTBepkaeHa Ha
3acenanuu Ilenaroruyeckoro
COBETa MPOTOKOJ OT

ot 19.03.2026 IIpotokos Ne 03

METOANYECKHUE PEKOMEHJIALIUA

s M
[lokyMeHT noanu1caH KBanueuuMpoBaHHON

3NeKTPOHHOW NOANUCHH

Ceprudusar: 022AEG6E00FEE154A64C 144FS5EFS9740C
Redcrewrenss ¢ 04052025 15:38-00 no 04.09.2026 15:48:00

Oprawusal gAE YMOY «CKEATs e

Bnapeney: Xysosa Anna Bnagemmpoeis, TEHEFANEHBA OHPEKTOR

. J

YTBEPXAIO
Hupexrop UITOY
«CKKHUT»

A.B. KykoBa

«19» mapra 2026 r.

PABOYEN TPOT'PAMMBbBI OBIIIEOBPA3OBATEJIBHOM TUCIUIIIMHBI

XUMUsA

40.02.04 FOPUCIIPY IEHIIUS

KOpucr

[Iaruropck-2026
66



PEKOMEHJIAIIVMM I1O BBIIIOJTHEHUIO BUJOB CAMOCTOATEJBbHOM
PABOTBI OBYUYAIOIIIUXCA

PeKOMeH}IallI/II/I o MOATrOTOBKE K JICKIIUAM

['maBHOe B mepuoa MOArOTOBKM K JIEKIMOHHBIM 3aHATHSM — HAyuYUThCS METOAAM

CaMOCTOSITEIBHOTO YMCTBEHHOI'O TpPYyZAd, CO3HATEIbHO pPAa3BUBAaTh CBOM TBOPYECKUE
CIIOCOOHOCTH M OBJIaJIeBaTh HaBBIKAMHM TBOpUYECKOM paboThl. [lns 3TOr0 HEOOXOIMMO
CTporo coOuojaTh AUCLUMIUIMHY y4yeObl W moBeAeHus. UeTkoe IUIaHHPOBAHHE CBOETO
paboyero BpPEeMEHH U OTAbIXa SBIAETCS HEOOXOIUMBIM YCJIOBHEM [UIsl YCIEUIHON
CaMOCTOSITENIbHON pabOTHI.
KaxxnoMy cTylieHTy clieyeT COCTaBIATh €XEHENEIbHbIH U CEMECTPOBBIN IUIaHbI PadoThI, a
TaKXe TUIaH Ha KaxJblid pabounit nenb. C Beuepa Bcerjaa HaJO paclpenesiats padoTy Ha
3aBTpallHUM JieHb. B KOHIlE KaXXIOro IHS 1eIecoo0pa3HO MOJBOAUTH HUTOT pabOThI:
TIIATEIbHO MPOBEPUTH, BCE JIM BBIOJHEHO MO HAMEUYEHHOMY IUIAHY, HE ObUIO JIM KaKHX-
aubo OTCTyIJIeHUH, a eciad ObUlM, 1O KakoW MpuYMHE 7TO mpousonuio. HyxHo
OCYILECTBIISATh CAMOKOHTPOJIb, KOTOPBIN SBISETCS HEOOXOIUMBIM YCIOBHUEM YCHEIIHOU
yueObl. Eciam 4To-TO OCTasoch HEBBINOIHEHHBIM, HEOOXOAMMO W3BICKATh BpeMs s
3aBepILEeHHs 3TON YacTH paboThl, HE yMEHbIIasi 00beMa HeJeIbHOIO IIaHa.

PexoMeHgaIMH 1O MOATOTOBKE K NPAKTHYC€CKUM 3aHATUAM (ceMnHapaM)

HpI/I IMOATOTOBKEC K INMPAKTUYCCKOMY 3aHATUIO CTYACHT HOJIKCH O3HAKOMHUTLCA C IIJIAHOM,
BBIITIOJIHHUTh BCEC MHCTPYKIUU, IMTPCATTOKCHHBIC ITPEIIOJaBaTCIICM.

Pe3yJ’IBTaTOM pa6OTLI SABIIACTCA CBO60)1HO€ BJIAACHUC TCOPCTUUCCKHUM MATCpUATIOM,
IMOJIHBIC OTBCTHBI Ha ITOCTABJICHHBLIC BOIIPOCHI, KOJIJICKTUBHOC O6CY)KI[CHI/I€ HpO6J’I€MHI>IX
TCM.

Pabora ¢ iMTepaTypHBIMM HCTOYHUKAMM

B mpouecce o0yueHUs CTyAEHTY HEOOXOAMMO CaMOCTOATEIbHO U3y4aTh yueOHO-
METOJMYCCKYI0 JiTeparypy. CaMocCTOsATeNbHO paboTath ¢ ydYeOHWKaMH, Y4COHBIMU
nocobusmu, MHTEpHET-pecypcaMu. ITO MO3BOJSET aKTUBU3UPOBAThH MPOIECC OBIIAJCHUS
nHpopManueH, cnocoOCTBYET TITyOOKOMY YCBOSHHIO H3y4aeMOro MaTepHalia.

[Ipu pabote ¢ KHUTOW HEOOXOAMMO TOMO00paTh JTUTEPATypy, HAYUUTHCS MPABUIBHO €€
9UTATh, BECTH 3aIHCH.

N3yyas maTtepuan mo y4eOHUKY, CIEIyeT MEepeXOIUTh K CIEAYIOUIEMY BOIIPOCY TOIBKO
IMOCJIC MPAaBUJIBHOI'0 YACHCHUS MPCALIAYLICTIO, OMMCBhIBASA Ha 6YM3,F€ BC€ BBIKJIAAKHU U
BBIUHCTICHHS (B TOM YHCIIe T€, KOTOpPbIe B YUYeOHUKE OMYIIEHBl UM Ha JIGKIIMH JaHBI TS
CaMOCTOSITEJIbHOTO BBIBOJIA).

Oco0oe BHHMaHUE CJeIyeT OOpaTUTh Ha OMpPEIeIeHHe OCHOBHBIX MOHATHI Kypca. CTyIeHT
JOJDKCH TIOPOOHO pa30upaTh MPUMEPHI, KOTOPBIC TIOSCHSIOT TAKUE OTPEICIICHUS, U YMETh
CTPOUTH aHAJIOTUYHBIE PUMEPHI CAMOCTOSITENBHO.

BI)IBOI[I)I, MOJIYYCHHBIC B PC3YyJIbTAaTC H3Y4YCHHA, PCKOMCHAYCTCA B KOHCIICKTC BBIACIIATD,
YTOOBI OHM, TIPU MEPEUNTHIBAHUH 3aMHCEH, JTydIlle 3aTOMHUHAIUCE.

Paznmuyaror ABa BUAa YTCHHA, ICPBUYHOC U BTOPHUYHOC. HepBI/I‘IHOG - OTH BHUMATCJIBHOC,
HETOPOILTUBOE YTEHHE, MPU KOTOPOM MOKHO OCTAaHOBHUTHCS Ha TPyAHbIX MecTaX. Ilocme
HETO HE JJOJDKHO OCTaThCs HU OJTHOTO HEMOHSTHOTO ciioBa. ConepikaHue He BCETa MOXKET
OBITh MOHSATHO MOCJIE IEPBUYHOTO YTEHUS.

3amaya BTOPUYHOTO YTEHHUS TOJHOE YCBOCHHE CMBICTA IIeNoro (MO CUeTy 3TO YTeHHE
MOJKET OBITh M HE BTOPHIM, a TPETbUM WJIH YETBEPTHIM).
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Kak yxe oTmedanoch, camMoCTOsATelIbHas paboTa ¢ yuyeOHMKaAMH U KHHTaMu (a Takke
CaMOCTOSTEILHOE TEOPETHIECKOE HCCIIEIOBaHUE mpooJIeM, 0003HaYEHHBIX
mpenojaBaTelieM Ha JICKIUAX) — 3TO BaKHeIee ycnoBre GopMUPOBaHUs y ceOs HAyIHOTO
croco0a mo3HaHus.

[Tpu paboTe ¢ TUTEpaTypOil pEKOMEHIYETCSI BECTH 3aIHCH.

OCHOBHBIe BUIbI CI/ICTeMaTI/ISI/IPOBaHHOI\/'I 3aIInucu l'[pO'—II/ITaHHOl"O:

AHHOTHpOBaHHE — TIPENEIbHO KpaTKOE CBSA3HOE OMUCAHHE MPOCMOTPEHHOW WU
MIPOYUTAHHON KHUTH (CTaTbH), €€ COACpKaHMsI, HICTOUHUKOB, XapakTepa U Ha3HAUCHMUS,
[TnaanpoBaHue — KpaTKas JIOTHUECKasi OpraHu3aIus TeKCTa, PaCKPBIBAIOIIAs COJIEpPKaHNEe U
CTPYKTYpy H3y4aeMOro MaTepHara;

Te3upoBaHue — JAKOHMYHOE BOCIPOU3BEIIEHHWE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e3
MIpUBJICYEHUS (PAKTUUECKOI0 MaTepuasa;

[{uTupoBaHue — AOCIOBHOE BBINMUCHIBAHME M3 TEKCTa BBIICPIKEK, M3BJICUCHUM, Hanbomee
CYIIECTBEHHO OTPaXXarolUX Ty WM UHYIO MBICIIb aBTOPA;

KoncnektupoBaHue — KpaTkoe H  TIOCIEAIOBAaTENbHOE H3IIOKEHHE  COICepKaHUS
MIPOYUTAHHOTO.

KoHcnekT — coXHBIN croco0 M3I0KEHUS COMEpKaHUsl KHUTU WM CTaTbU B JIOTHYECKOMN
MOCIIeA0BATEeILHOCTH. KOHCIIEKT aKKyMyJaupyeT B ce0e NpeablIyline BUIBI 3aIlHCH,
MO3BOJIIET BCECTOPOHHE OXBAaTUTh COJEP)KaHWE KHUTH, cTaTbu. l[lodTomMy ymeHue
COCTAaBJIATH IIJIaH, TE3UCHI, AC€JIaTh BBIIIMCKHU U z[pyrne 3aIInucu OHpC}IGJ’IﬂeT U TEXHOJOTHUIO
COCTaBJICHHUS KOHCIIEKTA.

MeTtoauyeckue pekoMeHaanuu 1mo padore ¢ MaTepHer-pecypcamu

Cpenu  MHTepHeT-pecypcoB, Hauboyiee 4YacTO  MCIOJIB3YeMbIX  CTYACHTaMH B
CaMOCTOSITENIbHOW ~ padoTe, cleayer OTMETHUTH ANEKTPOHHBIE OMOIMOTEKH,
oOpa3oBaTeNnpHbIe MOPTajbl, TEMAaTHUYECKUE CalThl, OuOnIMorpaduueckue O0aszbl JaHHBIX,
caiitel nmepuonnyeckux uznanuil. [ng spdexrusHoro noucka B WWW CTyneHT 1oikeH
YMETb U 3HATH:

- 4€TKO OIpeNeNsaTh CBOM NH(OPMALIMOHHBIE TOTPEOHOCTH, HEOOXOIUMYIO PETPOCIEKTUBY
uHpOpMalKH, KPYyT MOUCKOBBIX CEPBEPOB, 0oJiee KaU€CTBEHHO MHIECKCHPYIOIUX HYKHYIO
uH(popMaluIo,

- IPaBUIILHO (OPMYIMPOBATH KPUTEPUHU TIOMCKA;

- OmpefensaTh M pa3feisaTh pa3MeuéHHyo B cetu HHTepHer wuHpopmaunuio Ha Tpu
OCHOBHBIE TPYMIBI: CIIpaBOYHAs (3JEKTPOHHbIE OMOIMOTEKH M SHIMKIONEIUH), HaydHas
(TEKCTBl KHUT, MaTepuaibl ra3eT M XypHaJlIoB) U ydeOHas (MeToauueckue pa3padoTKw,
pedepartsr);

-laBaTh OLEHKY KadecTBa INPEJACTaBICHHON uWH(OpMalUU, OTAEIUTh JIEHCTBUTEIBHO
Ba)XKHbIE CBEJICHUS OT HH(POPMALIMOHHOTO LITyMa;

- J1aBaTh OLEHKU JOCTOBEPHOCTHM MH(POpPMAlMM HAa OCHOBE pa3IMYHbIX INPU3HAKOB, IO
BHEIIIHEMY BUJY caiiTa, XapakTepy 1noja4du nHpopMmaluu, e€ opraHuzalum;

- CTyJIeHTaM HeoOXOIuMO YyMETb €€ aHalIU3UpOBaTh, OMNPENENATh €€ BHYTPEHHIONO
HEMPOTUBOPEUUBOCTD.

3ampemieHa mepeAada  PYyrUM  [OJIB30BATENsIM ~ MHGOpPMAIMH, IPEICTABIISIONICH
KOMMEpYECKYI0 WJIM TOCYJapCTBEHHYI TalHy, paclpoCTpaHsATh HH(MOpMAIHIO,
[IOpOYAlIYI0 YeCTh U JOCTOMHCTBO TIpaxaaH. I[IpaBoBble OTHOIIEHUS pEryIHpPYHOTCS
3akoHoM «O6 uHbopManuy, MHPOpPMATU3AUK W 3aliuTe HHpopManmumu», 3akoHoM «O
rocy/1apCcTBEHHOMU TaliHe», 3akoHOM «O0 aBTOPCKOM IpaBe U CMEXHBIX MPaBax», CTaTbsIMU
Konctutynuu o6 oxpaHe JMYHOW TalHBI, CTaThsIMH ['pakJaHCKOro KOJEKca U CTaThsIMH
VYTOJIOBHOTO KOJIEKCa O TIPECTYIUICHUSX B chepe KOMITBIOTEPHOM HHPOPMALINH.

ITpu pabote ¢ MHTepHeT-pecypcamu oOpalaiite BHUMaHHE HAa UCTOUYHUK: OPUTMHAIIbHBIN
aBTOPCKHU Marepua, pedepaTuBHOE COOOIICHHE O MaTepuaiaM JAPYruxX IyOiIuKaIui,
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cTyaeHdeckas yueOHas pabota (pedepar, KypcoBas, AUMIOMHas U Jp.). OpUruHaibHbIe
aBTOPCKHE MaTepuajbl, KakK TMpaBWwiIo, NyOIMKYIOTCS Ha CHEHUAIU3HUPOBAHHBIX
TEMaTUYeCKHX caiTax MM B OMONMOTEKax, y HHMX YKa3bIBaeTCs aBTOp, €ro JaHHbIC.
BrinonHeHs! Takue paboThI MOCIE0BATEIFHO B HAYUHOM WJIM HAYYHO-IIOMYJISIPHOM CTHIIE.
3TO MOTYT OBITh HayYHBIE CTaThbU, TE3UCHI, yUeOHUKH, MOHOTpaduu, AUCCEPTAIH, TEKCTHI
nexkuuid. Ha ocHoBe Takumx pabOT Ha HEKOTOPBHIX cailTax pasMmemarorcs pedepaTsl HiIn
0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEIKO YKa3bIBAIOTCSA UCTOYHUKH peepupoBaHHUSL.
Camu cailThl TTOCBAIIEHBI pa3HOOOpa3Hoi TemaTuke. K TakuM paboTaM CTOMT OTHOCHUTHCS
KPUTHYECKH, KaK W K caiiTam, IJie pa3MellaloTcsd ydeOHble CTyJeHUYECKHe palboThI.
KauecTBo 3THX pabOT O4YeHb HU3KOE, OITOMY, CHauyaia MoAyMaiTe, OIIEHHTE pecypc, a
y’Ke IOTOM MM ToJb3yiTech. B octansHOM ¢ MHTepHET-pecypcaMu MOXKHO paboTaTh Kak ¢
OOBIYHOM TeuaTHOM nmuTeparypoid. UHTepHET — 3T0 enié u orpoMHas OMOINOTEKA, T/I€ BBI
MOJKET€ HaWTH TNPaKTHUECKU JI000M XyJOXKECTBEHHBIH TEKCT. B HMHTepHeTe orpomHoe
KOJIMYECTBO CJI0Bapel M SHLUUKIIONEINH, UCIIOIb30BaHHE KOTOPHIX IPUBETCTBYETCSI.

IIpome:xxyTouyHast aTTecTanus
Kaxnplii cemecTp 3akaHuMBaeTcsi craded 3aderoB (dk3ameHoB). IloaroroBka k cpade
3a4eTOB (IPK3aMEHOB) SIBIISIETCS TaKXKE€ CAMOCTOSTENBHON paboToi cTyneHToB. CTyneHTy
HE00XO0IMMO K 3aueTy (3K3aMeHy) MOBTOPUTH BECh MPOMICHHBII MaTepua 1o AUCIUILINHE
B paMKax JEKIUA U PEKOMEHyeMOW JIMTEPATYPHI.
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