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1. HACIIOPT ®OHJIA OINIEHOYHBIX CPEJCTB

®donja oneHOYHBIX cpeacTB yueoHoro mpeamera OVYIIL.12 Xumust MokeT ObITh UCIIONB30BaH MPHU
pa3IMUYHBIX 00pa30BATEIBHBIX TEXHOJIOTUSAX, B TOM YHCIIC U KaK JUCTAHIIMOHHBIC KOHTPOJIBHBIE CPEIICTBA
IIPU AJIEKTPOHHOM / TUCTAHIIMOHHOM OOYYECHHUU.

B pesynprare ocBoenus yuebnoro npeamera OYIL.12 Xumus oOydaromuiicst J0DKeH 00J1a1aTh
npeaycmorpeHabiMu  GI'OC COO u OI'OC CIIO no cnenuansHoctu 11.02.06 Texnuueckas
JKCIUTyaTalsl  TPAHCIOPTHOTO  PAJAMOAICKTPOHHOTO 00opymoBaHus (MO BHIAM  TPAHCIOPTA),
CIIEYIOIIMMU YMEHUSIMH, 3HaHUSIMU, KOTOpbIe (POPMUPYIOT O0IIHE U MPOPecCUOHANbHBIE KOMIETCHIINH,
a TaK)Ke JJMYHOCTHBIMU PE3yJIbTaTaMHt, OCBAMBAEMBIMH B pAMKaX MPOrPaMMbl BOCITUTAHHS:

Koa u HamMeHOBaHHUe

IInanupyemMsble pe3yJbTaThl 00yYeHH S

OPMHUPYEMBIX
?colgmel;zﬂunﬁ OO0uue JAucuMmimHapHble

0K 01. B yactu Tpy10BOro BOCIUTAHMSA: I1Po6 01. c(hOpMHUPOBAHHOCTH

BeiOupars ciocodsr | - TOTOBHOCTB K TPYAY, | PEICTABICHHIA: 0 XHUMHAYECKON

pelIeHus 3a1aq OCO3HAHHWE IIEHHOCTH MAacCTEepPCTBA, | COCTABIISIIONICH  €CTCCTBCHHOHAYYHOM

npoeCCHOHATIBHON | TpYHOIro0ue; KapTHHbl ~MHUpPa, pOJIM XUMHH B

JeSTSILHOCTH - TOTOBHOCTB K AKTUBHOH | IO3HAHWM  SIBJICHUH  TIPUPOJBI, B

MPUMEHUTEIIBHO NESITEJIBHOCTH ~ TEXHOJOTHMYECKOW | | OPMUPOBAHUM MBIILICHUS U KYJIbTYPbI

K pa3IM9IHBIM COLMATTLHOU HATPAaBJICHHOCTH, | JIMYHOCTH, ee G YHKIIMOHAITLHOM

KOHTEKCTaM CIIOCOOHOCTh WHHUIIMUPOBATh, | [PAMOTHOCTH,  HEOOXOIMMON  JIjIst
IUTAHUPOBATh M CAMOCTOSITENILHO | PEIICHHSI  MPAKTUYECKUX  3a7ad M|
BBIMOJIHATH TAKYIO JICSTEILHOCTD; HKOJIOTHYECKU 000CHOBaHHOTO
- WHTEPEC K Pa3IUYHBIM c(hepaM | OTHOIICHUS K CBOEMY 3I0POBBIO H
npoQeCCUuOHATBLHON NPUPOJIHOH cpeie;
JEeSITEILHOCTH, I1P6 02. BJIaJICHUE CUCTEMOM
Osaanenne YHUBEPCAJILHBIMH | XUMUYECKHX 3HAHUH, KOTOpas
y4eOHbIMH MO3HABATEJbHBIMH | BKIIIOYAET: OCHOBOTIOJIATal0IIUE
JAeHCTBHSIMM MOHATHS (XUMUYECKHI SJIEMEHT, aToM,
a) 0a30BbIe JIOTHYECKHE IeHCTBHUSI: 3JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
- CaMOCTOSITEIILHO (POPMYJIUPOBATh M | AJIEKTPOHHBIC OPOUTAIM aTOMOB, WOH,
aKTyaJIM3UPOBAThH npo0iieMy, | MOJIEKyIIa, BaJICHTHOCT,
paccMaTpuBaTh €€ BCECTOPOHHE; AIIEKTPOOTPHUIIATEIHHOCTH, CTETEHb

- YCTaHaBJIMBATb CYHIGCTBCHHBIﬁ OKHCJICHHA, XHMHUYCCKasd CBA3b, MOIJIb,
IMPU3HAK nim OCHOBAHUA UL | MOJIIpHAsA Macca, MOJ'IHpHBIfI O6’B€M,

CpaBHEHUS, K1accuukamu U | YIJIEPOJIHBIM CKeNeT, (YHKIMOHAIbHAs
000011eHNS; rpynmna, pagukai, U30MepHs, U30MEPBI,
- ONpenensaTh UEMH JEATeIbHOCTH, | TOMOJIOTUYECKUH  psll,  T'OMOJIOTH,
3a71aBaTh YIIIEBOIOPOABI, KHCIIOpOJI- "
napameTpbl U KpUTEpUU UX | a30TcozepKalue COEIMHEHUS,
JOCTHKECHUS; OMOJIOTMYECKH AaKTHUBHBIE  BEIIECTBa
- BBIBJISIT ~ 3aKOHOMEPHOCTH U | (YIJIEBOABI, XKHUPbI, OENKH), MOHOMED,
IIPOTUBOPEYHs B PAcCMAaTPUBAEMBIX | MTOJIUMED, CTPYKTYpHOE 3BEHO,
SBJICHUSX; BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMS,

- BHOCHTBH KOPPEKTHUBHI B JICITEIIBHOCTD, | KPUCTAINIMYECKAs] ~ pelleTKa,  THIIbI
OLCHMWBATHL COOTBETCTBUC PE3YIBTATOB | XUMHUYCCKUX peaKuHﬁ (OKI/ICHI/ITeHLHO-
IeTISIM, OIIEHWBATh PUCKU TIOCTIEICTBUN | BOCCTAHOBHUTEIbHBIE, 9K30-U
JACATCIIBHOCTH, OSHAOTEPMHUYCCKUC, pPCaKIUU HWOHHOI'O
- pa3BUBaTh KPEATHMBHOE MBIINUICHAE | OOMEHA),  pacTBOpP,  DIIEKTPOIUTHI,
NP PEIIEHUH )KU3HEHHBIX MTPO0JIeM HEDJJIEKTPOJIUTEL,  DJIEKTPOJIUTHYECKAS
0) O0a3zoBble  WCCIIENOBATEIbLCKHE | JUCCOLMAALIMA, OKHCJIUTENb,

AefcTBUs: BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON
- BJajeTh  HaBBIKAMH  y4eOHO- | peaKIMy, XUMHYECKOe pPaBHOBECHE),
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WCCIICIOBATENIbCKOM U TIPOEKTHOM
JIeSITEIIbHOCTH, HaBBIKAMH
pazperieHust mpooIem;

- BBIBJIATh NPUYMHHO-CIICICTBEHHBIC
CB3M M AaKTYyaJIM3UpOBaTh 3a7auy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMS,
HaxO/WTh apryMEHTBI TUTIst
JIOKa3aTeIbCTBA CBOUX YTBEPXKICHUM,
3a/aBaTh IapaMeTpbl W KPUTEPHUH

peleHus;
- AHAJIU3MPOBATh IOIYYCHHBIE B XOZ€
pelieHus 3a7a4u pE3YJIbTATHI,
KPUTUYECKH OLICHUBATh ux
JOCTOBEPHOCTb, IIPOrHO3UPOBATh
U3MEHEHHE B

HOBBIX YCJIOBUSIX;
- yMETb  TIEPEHOCHTh  3HAHUS B
MO3HABATEJIbHYI0 M MPAKTHYECKYIO
00JIaCTH JKU3HEICITCIIBHOCTH;

- yMEThb UHTETPUPOBATH 3HAHUS W3
Pa3HbIX MIPEIMETHBIX o0JacTel;

- BBIZIBUTATh HOBBIC WJICH, NpeyIararh
OPHUIMHAIBHBIC TTOAXOIbI U PEIICHHMS;

- CIIOCOOHOCT, HMX HCIOJL30BAHHUS B
ITO3HABaTCIIHLHOM Hu COITMATLHOM
MIPAKTHKE

TEOPHH M 3aKOHBI (TCOPHUS XUMHUUYECKOTO
CTPOEHUSI OPTaHMYECKUX BelecTs A.M.
BbytnepoBa, Teopus 3IEKTPOIUTHUECKON
JIUCCOIMAIIMY, TEePUOJIUYECKUN 3aKOH
H.N. MenneneeBa, 3aKOH COXpPaHECHUS

Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3BIK XMMUH,
(bakTonornuecKue CBE/ICHUS 0
CBOMCTBaX, COCTaBe, MOJIYYCHHH W
6e30macHOM WCTIOJIb30BAHUU
BKHEHIITNX HEOPraHUYeCKUX "

OpPraHWYeCKUX BEIIECTB B OBITY W
MPAKTHYECKOHN JSSITEIbHOCTH YEI0OBEKa,
IIP6 03. chopMUPOBAHHOCTH YMEHUI
BBISBJSITh  XapaKTEPHBbIC TMPH3HAKA |
B3aMMOCBSI3b  M3YYCHHBIX  IOHSATHH,
NPUMEHSATh COOTBETCTBYIOIINE MOHSTHSI
OpU ONMHMCAHUM CTPOCHHS M CBOWMCTB
HCOPraHMUYECKUX U OPraHUYEeCKHX
BEIIECTB M UX MPEBPAICHUI; BBISBIIATH
B3aMMOCBSI3b XMMHUYECKHX 3HAHHH C
HOHATHAMH W TPEACTABICHUAMH

JIPYTHX €CTECTBCHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHUI
UCIIO0JIb30BaTh HAaMMCHOBAHHUS
XUMHYECKHX COCTUHCHUH
MEXTyHAPOIHOTO Cor03a

TEOPETUYECKON U NMPUKIIATHON XUMUU U
TPUBHUAJBHBIC Ha3BaHUSI BaKHEHIIHX
BEIECTB (ITHIJICH, alleTUJICH, TIIUIEPHH,
denon,  dopManbpaerua,  YKCycHas
KHCJIOTA, TJIWIMH, YTrapHbId  Tras,
YIJIEKUCIBIA Ta3, aMMHaK, TalleHas
M3BECTh, HETallleHasl U3BECTh, MUTHEBAS
coJla U JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWUYeCKHMX W  OPraHMYeCKHX
BEILIECTB,  YPAaBHEHUS  XUMHUUYECKHX
peakuuii, OOBSICHATH UX  CMBICI,
MOATBEPKIATH XapaKTepHbIE
XUMHUYECKHUE CBOMCTRA BEIIIECTB
COOTBETCTBYIOIIIMMHU  3KCHEPUMEHTAMU
MU 3aluCsMUA YPaBHEHUN XUMHUYECKHUX
peaxkuuii;

ITP6 05. chopMuUPOBAaHHOCTH YMEHUI
yCTaHaBIIMBATh MPUHAJIEKHOCTh
M3y4YEHHBIX HEOPTaHUYECKUX u
OpraHUYECKUX BEIIIECTB K
ONpEAEICHHBIM KJIaccaM U TpyIIam
COCIMHEHUH,  XapakTepu3oBaThb  HX
COCTaB H  BaKHEHINIME  CBOMCTBA,
ONpeNIeNsATh BUIbl XMMHUYECKUX CBsI3ed
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(xoBaJileHTHAas, MOHHAsI, METaJJIn4YecKas,
BOJIOPO/HAs), THUIbl KPUCTAIMUYECKUX
pEIIETOK BEIIECTB; KJIACCUPUIUPOBATH
XUMUYECKHE PEaKlInu;

IIP6 07. chopMHpPOBAaHHOCTH YMEHUU
MPOBOJIUTH PACYETHl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKUX

peakuui c HCIIOJIb30BAHUEM
buznueckux BEJIMYHH,
XapaKTEPHU3YIOIINX BElIECTBa c
KOJIMYECTBEHHOM  CTOPOHBI:  MAacchl,

o0bema (HOpMaJbHBIE YCIIOBHSI) Ta3oB,
KOJIMYECTBA BELIECTBA; HCIIOJIB30BATh
CUCTCMHBIC XHMHWYCCKHUC 3HAaHUA OJIA
HOPUHATHS pEUICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTyallusaX, CBA3aHHBIX C
BEI[CCTBAMH U UX IPUMCHECHHEM.

OK 02.
Hcnonw3oBath
COBPEMEHHBIC
CpeICTBa IMOUCKA,
aHaIM3a u
HUHTEPIIPETALINH
nHbOpMALNH, H
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
NeSITeIbHOCTH.

B o0sacTm LEHHOCTHM HAY4YHOIO
TO3HAHMUS:
- c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu u
00ILIECTBEHHOH MPaKTUKH,

OCHOBAHHOTO HaJMAIOrE KYJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO

MecCTa B MOJIUKYJIBTYPHOM MHDE;
- COBEpIICHCTBOBAHHE SI3BIKOBOW U
YUTATEIILCKOW KYJIBTYPhl KaK CpeiCTBa
B3aUMOJICHCTBUSL MEXIY JIOJABMH H
MO3HAHUSI MUPA;

- OCO3HaHHWE ILIEHHOCTH  HAy4yHOUI
JIeSITEITHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO "
HCCTIEIOBATENBCKYIO JICITETTbHOCTh
VH/IMBUYaJIbHO U B TPYIIIIE;
OBnanenue YHHBEPCAJIbHBIMU
Y4eOHBIMH

NMO3HABATEJILHBIMM el CTBUSIMU:

B) padora ¢ undopmaiueii:

- BIQJETh  HAaBbIKAMU  MOJYYEHUS
uH(OpMALMM W3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYILECTBIISTh

MOUCK, aHalIW3, CHUCTEMATU3alui0 |
MHTEPIIPETALUIO uHpopmarmn
pas3INYHbBIX BUJIOB " bopm
IIPEJICTaBICHHUS];

- CO37aBaTb  TEKCTbl B Pa3IMuHBIX
dopmarax ¢ y4eToM  HaA3HAYEHMs

uH(pOpMaIMK ¥ IIENIEBOH ayJUTOPUH,
BBIOUpast ONTUMAJIbHYIO bopmy
NIpEZICTABIICHHUS M BU3yaJIN3allNH;

- OLIEHWBAaTh  JOCTOBEPHOCTB,

IIP6 06. BIIQJICHUE OCHOBHBIMU
METOJIaMU Hay4YHOTO MMO3HAHUS BEUIECTB
U XUMHYCCKUX SIBJICHWH (HAOJIIO/ICHNE,
U3MepeHue, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTH YMEHUI
MPOBOJIUTH PACYETHl MO XHUMHUYECKUM
dbopMynaM U ypaBHEHHUSM XUMUYECKUX

peakuui c MCII0JIb30BAHUEM
buznueckux BEJIUYHH,
XapaKTEPHU3YIOIINX BElIeCTBa c
KOJIMYECTBEHHOW  CTOPOHBI:  MAaccChl,

o0bema (HOpMallbHbIE YCIIOBHUS) ra3os,
KOJINYECTBA BEILECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHYECKHE 3HAHHUS JUIS
NPUHATUS pelIeHMH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U X IPUMEHEHUEM;

IIP6 08. chopmMHpPOBaHHOCTH yMEHHI
TUTAHUPOBATh " BBITTOJTHATH
XUMUYECKUN HKCIIEPUMEHT
(IpeBpaIieHusi OpPraHUYEeCKUX BEIIECTB
IIPYU HAarpeBaHUHM, MOITy4YE€HUE ITUIICHA U
U3yYeHHE €ro CBOWCTB, KaueCTBEHHBIC

peakuMM Ha anbJeruibl, Kpaxmal,
YKCYCHYIO  KHCIOTy;  JIeHaTypauus
OelIKOB TpUM HArpeBaHUM, IIBETHBIC

peaknuu OENKOB; MPOBOJIUTH PEAKIUU
MOHHOTO OOMEHa, OMNpeneNiTh Ccpeny
BOJHBIX  pPacTBOPOB, KadeCTBEHHEIC
peakuuu Ha cyinbdar-, KapOoHaT- H
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUSI,
pelaTh KCIepUMEHTAIbHBIE 3a/1a41 110
temam "Metamnsl" u "Hemeramisl") B
COOTBETCTBUHM C TIPAaBMWJIAMU TEXHHUKH
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JETHTUMHOCTh  uHbOpMal|H,  ee
COOTBCTCTBUC IIPABOBBIM W MOPAJIbHO-
9TUYECKHM HOpMaM;

- HCIIOJIb30BaTh CpencTBa
MH(OPMAIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
PEIICHUH KOTHUTUBHBIX,

TpeOOBaHMIT SPrOHOMHKH, TEXHUKHU

0e301acHOCTH, TUTHEHBI,
pecypcocOepekeHus, TMPaBOBBIX H
STHYECKUX HOPM, HOPM

uH(OPMAIIMOHHON 0E30MaCHOCTH;
- BJIAJICTh HABBIKAMU PACIIO3HABAHUS M

O0e3omacHOCTH TIpu  OOpamieHuu ¢

BELIECTBAMHU u nabopaTopHBIM
o0opynoBaHuEM; MIPEACTABIISATh
pe3yJIbTaThl XUMHYECKOIO

JKCIepUMEHTa B  (QopMe  3amucu
YPAaBHEHUN COOTBETCTBYIOLIMX PEAKLIMU
U (GopMyIMpoBaTh BBIBOJABI Ha OCHOBE
3TUX PE3yJIbTATOB;

- IIP6 09. chopMHpPOBaHHOCTH YMEHUS

AHAJIU3UPOBATDH XUMHYCCKYIO
nH(pOpPMAaILIKIO, MOTYYaeMyI0 U3 Pa3HBIX
HMCTOYHUKOB (cpencts MacCOBOM

unpopmanuu, cerb VuTepHer U

3aIIUTHI uH(OpMAIH, | TPYTHE).

UH(POPMAITOHHOM 0e30MmacHOCTH

JUYHOCTH
OK 04. - TOTOBHOCTb K camopazsutuio, | [IP6 08. chopmupoBaHHOCTH yMeEHHIA
D¢ dexTnBHO CaMOCTOSITETTILHOCTH U | TUIAaHUPOBATH " BBITIOJTHSATh
B3aMMO/ICIICTBOBATD U | CAMOOTPEICIICHHUIO; XUMHYECKUN JKCIIEPUMEHT
pabotats B - OBJIQJICHWE HaBBIKAMH  y4eOHO- | (TpeBpalleHUsT OPTaHUYECKUX BEIICCTB
KOJIJIEKTHUBE U WCCIIE/IOBATENLCKOM,  MPOEKTHOM U | IPH HAarpeBaHUU, MOJIyYeHUE STUJICHA U
KOMaHJI€. COLIMAIbHOM 1€ TENbHOCTH; M3y4YeHUE €ro CBOWMCTB, Kaue€CTBEHHbBIC

OBi1agenne YHUBEPCAIbLHBIMH
KOMMYHHKATUBHBIMHM 1€iICTBUSIMM
0) coBMeCTHAsA AeITeJIbHOCTD:

- IOHHUMAaThb i HCIOJIH30BaTh
MIPEUMYILIECTBA

KOMaHJHOU " VHIUBUYaTbHOU
paboTHI;

- IpUHAMATh  LEIM  COBMECTHOU
JIEATENBHOCTH,

OpraHu30BbIBATE U KOOPAMHHUPOBATH
JNEUCTBUSL N0 €€ JIOCTHIKEHUIO:
COCTAaBIISITh IJ1aH JIeNCTBHH,
pacnpenensiaTh polu C y4eTOM MHEHUM
YYaCTHUKOB  OOCYXKZaThb  Pe3yJIbTaThbl
COBMECTHOU paloTh;

- KOOP/IMHUPOBATh U BBITIOIHATH PaboTy
B YCIIOBHUSIX PEaJIbHOTIO, BUPTYaJIbHOIO
" KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIIATh MIO3UTUBHOE
CTpaTEeTHYeCcKoe TIOBE/ICHUE B
pPa3IMYHBIX ~ CHUTyalUsX, IHpOSIBIATH
TBOPUECTBO U BOOOpakeHHE, ObITh
VHULUATUBHBIM

Osgianenne YHUBEPCAJIbHBIMH
PeryIsTUBHBIMH JefiCTBUAMU:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

- IPUHUMATh MOTHBBI M apTyMEHTBI
Jpyrux  JIIOAEd  TpU  aHAIN3E
PE3YABTATOB JEATEIbHOCTH;

peakuMM Ha anbJeruipl, Kpaxmal,
YKCYCHYIO  KHCIIOTy;  JI€HaTyparus
O€lIKOB IpU HAarpeBaHUM, IIBETHBIC
peaknuu OEJIKOB; MPOBOJIUTH PEAKIUU
HMOHHOIO OOMEHa, OINpeleNiTh Ccpeny
BOJHBIX  pPacTBOPOB, KadeCTBEHHBIC
peakiuu Ha cynbdar-, kKapOoHaT- U
XJIOpU/I-aHHOHBI, HA KaTHOH aMMOHWSI,
pelaTh 3KCIepUMEHTAIbHBIE 3a/1a41 110
temMam "Metamns" u "Hemeramibl") B
COOTBETCTBUHM C TPAaBUIIAMU TEXHHUKH
0€30MacHOCTH MpH  OOpalIEeHUH  C

BEILIECTBAMU u 1abopaToOpHBIM
000pyI0BaHUEM; MPEJICTaBISTh
pe3ynbTaThl XUMHUYECKOTO

JKCIepUMEeHTa B  (QopMe  3amucH
YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIIMN
U (opMyIMpoBaTh BBIBOJBI Ha OCHOBE
JTUX PE3yJIbTaTOB




- IPU3HABaTh CBOE TMPaBO M IPaBO
JPYTHX JIIOCH Ha OIIUOKH;

- pa3BUBaTh CHOCOOHOCTH TOHHMATh
MHD C TTO3UIHH IPYTOTO YeJIOBEKa;

OK 07. B o0s1acTH 3K0JI0rHYECKOr0o InPo 01. c(hOpMHUPOBAHHOCTH
ConeiicTBOBaTh BOCIIUTAHMS: MIPEACTABJICHUI: 0 XUMHYECKOH
COXpaHEHUIO - ¢(hOpMUPOBAHHOCTh IKOJIOTHUECKOM | COCTABIIAIOIIE  €CTECTBEHHOHAYYHOU
OKpYJKarollled Cpenpl, | KYJIbTyphl,  INOHMMAaHWE  BIUSHUS | KAPTUHBI MHpA, POJIM XHUMHUH B
pecypcocOepeKeHUI0, | COIMATLHO-DKOHOMUYECKHX MPOIECCOB | TO3HAHUHM  SIBIICHUHA  NPUPOABI, B
MPUMEHSTh  3HAHUS | HA COCTOSIHUE TIPUPOIHON U COLMAIBHON | (POPMUPOBAHUN MBIIIJICHUS M KYJIbTYPBI
00 U3MEHEHUU | CpPellbl,  OCO3HAaHWUE  TJI00ATBHOTO | JIUYHOCTH, ee (G YHKIIMOHATIEHOM
KJIUMATa, [PUHLHUIBI | XapaKTepa KOJOTHUECKHUX Mpo0eM; | FPaMOTHOCTH, HeoOXomuMoMl st
OepexKIMBOTO - IUIAHMPOBAaHME W OCYIICCTBJICHHME | PELIEHUs]  IPAKTUYECKUX  3a7ad U
MPOU3BOJCTBA, JICUCTBUIA B OKpYXKAIOILLIEH cpele Ha | DKOJIOIMYECKH 000CHOBAaHHOTO
3¢ heKTHBHO OCHOBE 3HAHHS IIeJICH yCTOWYMBOIO | OTHOIIEHUS K CBOEMY 3I0pPOBBIO MU
JIECTBOBATD B | pa3BUTHsI  YEJIOBEUECTBA; AKTUBHOE | IPUPOIHOU Cpene;
YpE3BBIYANHBIX Henpustue jeictBui, npuHocsmux | [IP6 10. chopmupoBaHHOCTH yMEHMI
CUTYyaLUX. BpEIl OKpPYXKArOIIeH Cpeie; coOmomaTh TpaBWiIa  AKOJIOTHYCCKU
- yMEHHE MIPOTHO3HUPOBATH | LI€JIECO00PA3HOI0 MOBEACHUS B OBITY U
HeOJIaronpusTHHIC AKOJIOTUYECKUE | TPYAOBOM  NIE€ATEIbHOCTH B LEJAX
MOCTIC/ICTBUS NPEANPUHIMACMBIX | COXPAHEHHUsI  CBOEr0  3JI0pOBbS U
JIEHCTBHM, IPEAOTBPAIIATh UX; OKpYKalIlled  NPUPOJHOM  CpEelbl;
- paCIIMpEHUE OMbITa JICATEILHOCTH | YYUTHIBATH ONACHOCTH BO3JEHUCTBHS Ha
HKOJIOTMYECKOM HAIPaBICHHOCTH; J)KUBBIE  OPraHM3Mbl  OMPENEICHHBIX
- OBJIQJICHUE HaBbIKaMM  y4eOHO- | BEILECTB, ITOHMMAasi CMBICI I10Ka3aTells
HCCIICIOBATEIbCKON,  TPOEKTHOH W | NPENEIbHOI JOIyCTUMOM
COLIMATILHOM AESTEIbHOCTH KOHIIEHTpaLUK1
B yactu Tpy10BOro BOCIUTAHMS: -c(hopMupoBaTh TIPE/ICTABJICHUS: 0
- TOTOBHOCTh K TPY[Ay, OCO3HAaHHE | XMMHYECKOU COCTaBJISIFOIIECH
LIEHHOCTH MacTepCTBa, TPy A0Jo0ue; €CTECTBEHHOHAy4YHOM KapTHHBI MHpA,
- TOTOBHOCTb K AKTHBHOHU ACATCIIBHOCTHU poau XHMMHUHM B IO3HAaHUU SIBJICHUN
TEXHOJIOTHYECKOM u COIMaJIbHOMN TIPUPOJIBI, B (POPMHUPOBAHHU MBIIILTCHHS
HaIpPaBJICHHOCTH, CIIOCOOHOCTS | 1 KyJIBTYpbl IMYHOCTH, ce
HHUIMAPOBATH, IUIAaHUPOBATH M| hyHKIHOHATEHOI IPAMOTHOCTH,
IK.1.2 CaMOCTOSITEJIBHO  BBITIONIHATE ~ TaKyro N
. HEOO0XO0TMMOM JUTSt pelieHus
Ocy1ecTBiATH JIeATENLHOCTb;
CBOpKY, MOHTaX 1 . unTepec K pasmuumbM cepam | IPAKTHIECKHX  33]a4M  OKOJOTHYECKH
EMOHTAK 1eMerTos | TPOdECCHOHATBHOI 000CHOBAHHOTO OTHOMICHUA K CBOEMY
NeSTeNbHOCTH, 3JI0pPOBBIO U IPUPOTHOMN CPEJIE;

AIIEKTPOHHBIX
0JIOKOB, YCTPOWCTB U
CHCTEM Pa3IMYHOTO
THIIA.

cobmoaaTh npaBuiia

11erecoo0pa3zHoro
ObITy W  TPYIOBOU
NESITETbHOCTH B IESIX  COXPAHEHUS
CBOETO  370pPOBbS U  OKPYXKAOLIEH
MIPUPOTHON CPEIIbI; YUUTHIBATH OMACHOCTh
BO3/ICHCTBUSI HA JKUBBIE OPraHU3MBbI
OTIPEJICTICHHBIX BEIIECTB, TIOHMUMAsi CMBICTT
roKaszarenst MpeneinbHOM  JOIMYyCTHUMOM
KOHIICHTPAIIUN

- YMEThb
HKOJIOTUYECKU

MNOBCACHUA B

JIP 2 [IposBasromniA aKTUBHYIO TPakKIaHCKYIO MTO3UIMIO, JEMOHCTPUPYIOIIMM PHUBEPKEHHOCTh
IIPUHLUIIAM YECTHOCTH, MOPANOYHOCTH, OTKPBITOCTH, DKOHOMHMYECKM AaKTHUBHBIA M YYacTBYIOUIUN B
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CTYJCHUYECKOM M TEPPUTOPUATHLHOM CaMOYIPABICHUU, B TOM YHUCIIC Ha YCIOBUSAX IT0OpPOBOJIHUECTBA,
MIPOIYKTUBHO B3aUMOJICHCTBYIOIIUH M yU4aCTBYIOIIHUHA B IEITEILHOCTH OOIIECTBEHHBIX OPTaHU3aIU.

JIP 4 IlposBastonuii 1 JEMOHCTPUPYIOIIMNA YBaXKEHHUE K JIFOAAM TPYZa, OCO3HAIOIIMM 1IEHHOCTb
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATLHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO clieaar.

JIP 16 IlpuoGpereHre 0OyYarOMIMMHUCS COIMAIBHO 3HAYUMBIX 3HAHMM O TPaBUJIAX BEACHUS
IKOJIOTHYECKOTO 00pa3a KM3HU O HOPMax M TPAAUIUSAX TPYJOBOU JEATCIBHOCTH YeIOBEKa O HOpMax U
TPaAULIMAX MOBEJCHUS YeI0BEeKa B MHOTOHAI[MOHATILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 IMonmyuenue 00y4JaronmMIcs BO3MOKHOCTA CAMOPACKPBITHS U CaMOpEaTU3alus TUIHOCTH.

JIP 30 OcymecTBiasoOMMN MOUCK ¢ HUCHOJIb30BaHWE WHPOPMAIMKM, HEOOXOAUMOW IS
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33]1a4, TPO()ECCHOHATLHOTO W IMYHOCTHOTO Pa3BUTHSI.

dopMoi MPOMEKYTOYHOW aTTECTAIIUHU 10 YICOHOMY MPEAMETY SBIIACTCS KOMILIEKCHBIN 3a4€T ¢
OLICHKOM.



2. PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA, HOVIEXKAIIUE ITPOBEPKE
2.1. B pe3ynbpTaTe aTTecTalluy MO y4eOHOMY MPEAMETY OCYLIECTBISIETCS KOMIUIEKCHAs MPOBepKa
CIICAYIOIIMX YMEHUH W 3HAHUH, a TaKXkKe AWHAMHKA (OPMHUPOBAHHMS OOIIMX, MPO(HECCHOHAIBHBIX
KOMIIETEHIINI 1 INYHOCTHBIX PE3YJbTAaTOB B PaMKaX MIPOrpaMMbl BOCIIUTAHMS:

Tabmuma 2.1
OcBanBaemble Pa3znen/Tema T oeHOYHBIX MePONPUATHH
komnerennuu (OK, ITK),
JJUYHOCTHBIC PE3yJIbTaThbl
(JIP)
OK 01 Bridupars P1: Tema 1.1, 1131, 1132, | - YcTHBIM onpoc;
CITIOCOOBI I133; - 3amaud Ha COCTaBJIEHHME XUMHYECKHX
peleHus 3a1a4 P2: Tema 2.1, 113 4, Tema | dopmyi;
npodeccHoHaATbHOM 2.2,JIP 1; - 3agaHus Ha WCTOJIL30BAHUS XHUMHYCCKON
JIeSITEILHOCTH P3: 113 5, 113 6, JIP 2, | cWuMBOJIMKM W Ha3BaHUM COCIMHCHHUH II0
MIPUMEHUTEITLHO Tewma 3.1; HOMEHKJIATypE€  MEXJYHApPOJHOTO  COI03a
K pa3jIuyHbIM P4: Tema 4.1, Tema 4.2, | TeopeTUUECKOW M NPHUKIAAHOW XUMHH U
KOHTEKCTaM I13 7, 113 8, 113 9, Tema | TpUBHATBHBIX HAa3BAaHUU ISl COCTABIICHHS
JIP 2,4,16,23,30 4.3, Tema 4.4, II3 10, | xumuueckux Gopmy;
JIP3, Tema 4.5, JIP 4, | - 3acnymmuBaHue COOONICHUN W OLEHKA HX
Tema 4.6, JIP 5,113 11; MMOATOTOBKH;
P5: 113 12; - Pe3synprar BBINIOIHEHUS IPAKTHYECKOU
P6: 113 13; paboTHI;
P7: Tema 7.1, Tema 7.2 -IIpakTHKO-OpHUEHTUPOBAHHBIE 3a/IaHUS;
- Ilopgbop, amamu3 wu mpeoOpa3oBaHHE
yueOHOI nH(pOopMaH
OK o2 P1: Tema 1.1, 1131, 1132, | - YcTHbIit onpoc
Hcnonb3oBars [133; - 3aciymmBaHue COOONICHUH M OIEHKA WX
COBpPEMEHHBIE cpeactra | P2: Tema 2.1, [13 4, Tema | noAroTOBKH;
TIOMCKA, aHaJIM3a u|22,JP 1; - 3amaHusg Ha HUCHOJIL30BAaHUS XHMUYECKOM
WHTEPNPETALUU P3: 113 5, 113 6, JIP 2, | cUMBOJIMKM W Ha3BaHUM COCIAMHCHHUN II0
uH(popManu, u | Tema 3.1; HOMEHKJIATypEe  MEXJIYHApOJIHOTO  COI03a
nH(pOpMaLOHHbIE P4: Tema 4.1, Tema 4.2, | TEOPETUUECKON M TNPUKIAAHOW XUMHH H
TEXHOJIOTHH mns | 113 7, 113 8, T13 9, Tema | TpuBUaNbHBIX Ha3BaHWUU ISl COCTABIICHHS
BBITIOJTHEHUS 3agad | 4.3, Tema 4.4, I13 10, | xumuueckux ¢popmy;
npodeccuoHaTbHON JIP3, Tema 4.5, JIP 4, | - Pe3ynbTar BBINOJHEHHUS BHEAYIUTOPHBIX
JIESITEILHOCTH. Tema 4.6, JIP 5, 113 11; CaMOCTOSITENIbHBIX PaboT
JIP 2,4,16,23,30 P5: 113 12; - Pe3ynpTar BBINONHEHUS MPAKTUYECKOU
P6: 113 13; paboThI;
P7: Tema 7.1, Tema 7.2 -IIpakTUKO-OpHEHTUPOBAHHBIE 3aJaHNUS;
- Ilombop, anHanu3 u mnpeoOpazoBaHHE
yueOHoM nHdopmanuu
OK o4 P2: 113 4, JIP 1; - YcTHbIl onpoc
Db dexTuBHO P3: 113 5, I13 6, JIP 2; - 3aciymmBaHue COOOIICHUH M OIEHKA HX
B3aMMO/ICHCTBOBATh u | P4: 113 7, 113 8, 113 9, | MOATOTOBKY;
paborath B koyuiekTuBe u | Tema 4.3, Tema 4.4, [13 | - 3amanus Ha WCIOJI30BAHUS XUMHUYECKOU
KOMaHJe. 10, JIP 3, JIP 4, Tema | CHMBOIMKH ¥ Ha3BaHUM COCAUHCHHM IO
JIP 2,4,16,23,30 4.6, JIP5, 113 11; HOMEHKJIATYpEe  MEXKIYHApOJHOTO  COI03a
P5: 113 12; TEOPETUYECKOW W MPUKIAJAHON XHMHU U
P6: 113 13; TPUBHAIIBHBIX HA3BAaHWU [UISl COCTABIICHMS
P7: Tema 7.1, Tema 7.2 XUMHUYECKUX POPMYIT;
- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paloThI;




- PesynpTaT BBIOSHEHHS J1aOOPATOPHOM
paboTsI;

-[IpakTHKO-OpUEHTHPOBAHHbIE 3a/IaHUS;

- Tlombop, amamu3 wu mnpeobpazoBaHUE
yaeOHol nHpopmaIuu

OK o7

CopelicTBOBaThH
COXPAHEHHUIO OKpYKaroIIeh
cpensl,
pecypcocOepexeHmIo,
NpPUMEHSATh  3HaHUA 00
W3MEHECHHUU KIIUMaTa,
NPUHIUIBL  OCPEKITMBOTO
MIPOU3BO/JICTBA,

3¢ PeKTUBHO NEUCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX.

JIP 2,4,16,23,30

P2:113 4, JIP 1;

P3: 113 5, II3 6, JIP 2,
Tema 3.1;

P4: Tema 4.1, Tema 4.2,
I13 7, 113 &, 113 9, Tema
4.3, Tema 4.4, I13 10, JIP
3, Tema 4.5, JIP 4, Tema
46,JIP 5,113 11;

P5: 113 12;

P6: 113 13;

P7: Tema 7.1, Tema 7.2

-IIpakTHKO-OpHEHTHPOBAHHBIE 3a/1aHUS;
- Ilogbop, amamm3 u mnpeoOpazoBaHHE
yueOHOI nH(pOopMaIH;

MK.1.2 OcymiecTBisTh
cOOpKY, MOHTaX U
JEMOHTaX JIEMEHTOB
ANEKTPOHHBIX OJIOKOB,
YCTPOMCTB U CUCTEM
Pa3IMYHOTO THIIA.

JIP 2,4,16,23,30

P1:113 1, 113 3;

P2: Tema 2.1, I13 4, Tema
2.2,JIP 1;

P3: TI3 5, 113 6, JIP 2,
Tema 3.1;

P4: Tema 4.1, Tema 4.2,
I13 7, 113 &, 113 9, Tema
4.3, Tema 4.4, 113 10, JIP
3, Tema 4.5, JIP 4, Tema
4.6, JIP 5,113 11;

P5: 113 12;

P6: 113 13;

P7: Tema 7.1, Tema 7.2.

- PesynbpTar BBINONHEHUS MPAKTUYECKOU
paboTHI;

- Pesynprar BBITONHEHUS 7Ta0OPATOPHOMN
paboTHI;

-IIpakTHKO-OpHUEHTUPOBAHHBIC 3aIAHUS;

- Ilopbop, amamu3 wu mnpeoOpa3oBaHHE
yueOHOi nH(popMau

Kontposms wu

OLIEHKA

3. OneHka ocBOeHHUsI Y1e0HOI0 mpeaMeTa
3.1. ®opMbI U MeTOAbI OLICHUBAHUS
[TpenmeToM oneHKH ciaykaT yMmMeHus u 3HaHus, npexycmorpeHssie PI'OC COO u ¢I'OC CIIO

no mnpeamery OVIIL.12 Xwumwus, HanpaBieHHble Ha (opMHpoOBaHHE OOLUMX U NPOPECCHOHANBHBIX
KOMIIETEHIINH, & TAKXKE JIMYHOCTHBIX PE3YJIbTaTOB B paMKaxX IIPOrpaMMBbl BOCIIUTaHUS.

pe3yJIbTaToB

OCBOCHHA

y4eOHOrO  Tpeamera

OCYHICCTBJIACTCA

MpEenoiaBaTesieM B MPOLECCe MPOBEACHUS ayIUTOPHBIX 3aHATUN. TeKyluii KOHTPOJIb OCYILECTBISETCS B
(dbopMe: ycTHOrO ompoca, MOITY4eHHbIX 00ydarolumes, B mporecce padoThl Ha 3aHATHUSIX, MOJI0KUTEIBHBIX
OLICHOK, 3aIlIUThI BCEX MPAKTHUECKUX U TaOOPATOPHBIX paboT.

[IpomexyTouHast aTTecTamus MPOBOIUTCS B (POpME KOMITJIEKCHOTO 3a4€Ta C OI[EHKOM.
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KoHTpoJb 1 onleHKa 0cBOeHHsI Y1eOHOI0 peaMeTa 1o TeMaM (pa3aejam)

Tabmnuma 2.2

JJieMeHT Y4eOHOro

DopMbI M MeTOAbI KOHTPOJISI

npeaMera Texkyuuii KOHTPOJIb Py0e:xHbIii KOHTPOJIb IIpome:kyTouHas aTTecTanus
dopma IIpoBepsiemblie VY, 3, ®opma IIpoBepsiem | dDopma koutpoJssi | [lpoBepsiembie VY,
KOHTPOJIS OKL,IIK, JIP KOHTPOJISI ble Y, 3, 3, OK,IIK, JIP
OKLIIK, JIP
Pasnen 1. Teopernueckue T OK 01 OK 02 Komnnexchuiii OK 01 OK 02
OCHOBBI XUMHUH 1IK.1.2 3auém c oyeHKouU 1IK.1.2
JIP 2,4,16,23,30 JIP 2,4,16,23,30
Tewma 1.1 Ctpoenue aToMOB. YO OK 01 OK 02
[lepuoanueckuii 3aKoH 1 CP JIP 16,23,30
tabmumna J[.1. Mennencena P33
[Ipaktnueckoe 3anstue Nel 1I3Ne [ OK 01 OK 02
OcCHOBHBIE ~ KOJUYECTBEHHBIE P33 IIK.1.2
3aKOHbl M pacyeThl IO JIP 2,4,16,23,30
YpaBHEHUSIM XUMUYECKUX
peaxkuui
[IpakTuueckoe 3anarue Ne2 113N 2 OK 01 OK 02
CocraBneHue J1eKTPOHHO- P33 JIP 2,4,16,23,30
rpaduyeckux Gopmyn
3JIEMEHTOB
[TpakTryeckoe 3ansTHe No3 II3Ne 3 OK 01 OK 02
XapakTepUCTUKA XUMUYECKUX P33 1IK.1.2
9JIEMEHTOB TIO MOJIO0KEHUIO B JIP 2,4,16,23,30
Ilepuonnueckoii cucreme
XUMHUYECKUX djiemeHToB ..
MenneneeBa
Pa3zgen 2. XumMnueckue T OK 01 OK 02, OK 04, OK Komnnexcruorii OK 01, OK 02, OK

peakuuu

07
1IK.1.2
JIP 4,16,23,30

3a4ém ¢ OYyeHKou

04, OK 07
IIK.1.2
JIP 4,16,23,30
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Tema 2.1. Knaccuduxanms u YO OK 01 OK 02
THTTBl XUMHUYECKUX PEaAKITUH. CcP IIK.1.2
P33 JIP 4,16,23,30
[IpakTtnueckoe 3ansitue Ned [I3Ne 4 OK 01, OK 02, OK 04, OK
OKUCIUTEIBHO- P33 07
BOCCTaHOBUTEJIbHBIE PEAKIINH IIK.1.2
JIP 4,16,23,30
Tema 2.2 DnekTpoauTudeckas YO OK 01 OK 02
JIMCCOITMAITNAS M HOHHBIN CP IIK.1.2
oO0MeH P33 JIP 4,16,23,30
Jlaboparopnas pabota Nel JIP Nel OK 01, OK 02, OK 04, OK
Peaxiuu noHHOro ooMeHa. 07
I'mpponwus conen 1IK.1.2
JIP 4,16,23,30
Pasznen 3. Ctpoenne u T OK 01, OK 02, OK 04, OK Komnnexchuiii OK 01, OK 02, OK
CBOICTBA HEOPraHMYECKHUX KP 07 3auém ¢ oyeHKou 04, OK 07
BelIeCTB IIK.1.2 IIK. 1.2
JIP 4,16,23,30 JIP 4,16,23,30
[IpakTnueckoe 3ansatue NeS Yo OK 01, OK 02, OK 04, OK
Knaccudukanus u 113 Ne5 07
HOMEHKJIaTypa P33 IIK.1.2
HEOPraHUYECKUX COCIMHEHUN. CP JIP 4,16,23,30
IIpakTuueckoe 3anarne Neb6 YO OK 01, OK 02, OK 04, OK
CaolicTBa METAJIIOB 113 Ne6 07
P33 IIK. 1.2
CcpP JIP 4,16,23,30
JlaGoparopnast pabGora  Ne2 JIPNe?2 OK 01, OK 02, OK 04, OK
CBoiicTBa HEMETAIIOB 07
IIK. 1.2
JIP 4,16,23,30
Tema 3.1 Unentuduxarus } YO OK 01. OK 02, OK 07
HEOPraHUYECKUX COCIUHEHUN. KP Nel IIK 1.2
O6obmerme u . JIP 4,16,23,30
cUCTeMaTHu3alus 3HAaHHMH.
Pasnen 4. Ctpoenue u T OK 01 OK 02 Komnnexcuutii OK 01 OK 02
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CBOIiCTBA OPraHN4eCKHUX OK 04, OK 07 3a4ém ¢ OYeHKoU OK 04, OK 07
coeIHHEeHU IIK. 1.2 IIK.1.2
JIP 4,16,23,30 JIP 4,16,23,30
Tema 4.1 Knaccudukarus u Yo OK 01 OK 02, OK 07
CTPOCHUE OPTAaHMYECKHUX CcpP IK.1.2
BeulecTB. [IpenenpHble P33 JIP 4,16,23,30
YTIIE€BOIOPOIbI
Tema 4.2. HenpenenbHbIe U YO OK 01 OK 02, OK 07
apoMaTH4yeCKue T 1IK.1.2
YIJIIE€BOIOPObI CP JIP 4,16,23,30
P33
[IpaxTuueckoe 3ansarue Ne7 1I3Ne7 OK 01 OK 02
O3HakoMIJIEHHE C KOJUIEKIIHEH P33 OK 04, OK 07
o0pa3ioB HEPTH U 1IK.1.2
MPOayKTaMu e€ nepepaboTKu. JIP 4,16,23,30
[TpakTryeckoe 3anstue No§ 113N28 OK 01 OK 02
[Tonyuenue stuneHa u P33 OK 04, OK 07
M3y4YEHUE €ro CBOMCTB 1IK.1.2
JIP 4,16,23,30
[TpakTryeckoe 3ansTre Ne9 113N29 OK 01 OK 02
N3ydenue anerniieHa u €ero P33 OK 04, OK 07
CBOWCTB IIK.1.2
JIP 4,16,23,30
Tema 4.3 CiupTsl U (HEHOITBI. YO OK 01, OK 02, OK 04, OK
P33 07
[K.1.2
JIP 4,16,23,30
Tema 4.4 Anpaerunasl. Yo OK 01, OK 02, OK 04, OK
KapOoHOBbIE KHCITOTHI U UX T 07
IIPOU3BOHBIE CP IIK 2.1.
P33 JIP 4,16,23,30
[Tpaktrdeckoe 3anstue NelO I13N210 OK 01 OK 02
CaolicTBa CIMPTOB U P33 OK 04, OK 07
aJIbJIETUIOB IIK.1.2
JIP 4,16,23,30
JlaGopatopHas pabota Ne3 JIPNe3 OK 01 OK 02
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N3yuenue cBoricTB

OK 04, OK 07

KapOOHOBBIX KUCIIOT M UX 1IK.1.2
IIPOU3BOJIHBIX JIP 4,16,23,30
Tewma 4.5 Azorconepxaniue YO OK 01 OK 02
COETUHEHUSI CcP OK 07
P33 1IK.1.2
JIP 4,16,23,30
Jlaboparopnass pabora Ned JIPNe4 OK 01 OK 02
XUMHAYECKHE CBOHCTBA OK 04, OK 07
anwiHa. CBoicTBa OEIKOB. 1IK.1.2
JIP 4,16,23,30
Tewma 4.6 Opranndeckue YO OK 01 OK 02 OK 04
BEII[ECTBA B T OK 07
KU3HEIEATESIIbBHOCTH P33 IIK.1.2
YeJI0BEKA. JIP 4,16,23,30
JlabopaTopHas padora Ne5 JIPNe5 OK 01 OK 02
CBoiicTBa yrieBoa0B OK 04, OK 07
1IK.1.2
JIP 4,16,23,30
[IpakTuueckoe 3anstue Nel 1 113Nel11 OK 01 OK 02
Pemenue sxcnepuMeHTaIbHBIX P33 OK 04, OK 07
3a7a4 10 pacro3HaBaHUIO IIK.1.2
OPraHMYECKUX BEIIECTB. JIP 4,16,23,30
Paznen 5. Kuneruueckue u T OK 01 OK 02 Komnnexcnuiii OK 01 OK 02
TePMOXHUMHYECKHUE OK 04, OK 07 3auém ¢ oyeHKou OK 04, OK 07
3aKOHOMEPHOCTH IIK.1.2 IIK.1.2
NPOTEeKAHUSA XHMHYECKHX JIP 4,16,23,30 JIP 4,16,23,30
peakuuii
[Ipaktuueckoe 3ansitue Nel2 | I3 Nel2 OK 01 OK 02
Ckopoctb XUMHUYECKHUX P33 OK 04, OK 07
peaKkuui. XUMHUYECKOE 1IK.1.2
paBHOBECHE JIP 4,16,23,30
Paznen 6. PacTtBopnl T OK 01 OK 02 Komnnexcnuiii OK 01 OK 02
OK 04, OK 07 3a4ém ¢ oYyeHKou OK 04, OK 07
IIK.1.2 IIK.1.2
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JIP 4,16,23,30 JIP 4,16,23,30
IIpaktnueckoe 3anstue Ne 13 | [I3 Nel3 OK 01 OK 02
Pemrenue 3a71a4 Ha P33 OK 04, OK 07
IIPUTOTOBJIEHUE PACTBOPOB. 1IK.1.2
JIP 4,16,23,30
Paznen 7. Xumus B ObITY U T OK 01 OK 02 Komnnekchuri OK 01 OK 02
NMPOU3BOJACTBEHHOI OK 04, OK 07 3a4ém ¢ OYeHKou OK 04, OK 07
NesiTeJIbHOCTH YeloBeKa 1IK.1.2 IIK.1.2
JIP 4,16,23,30 JIP 4,16,23,30
Tema 7.1 Xumus B ObITY U Ha YO OK 01 OK 02
IIPOU3BO/JICTBE. CP OK 04, OK 07
P33 IIK.1.2
JIP 4,16,23,30
Tema 7.2 KoMIuiekcHbIN 3a4€T I3 OK 01 OK 02 Komnnexcuwiii OK 01 OK 02
C OIICHKOM. OK 04, OK 07 3a4ém ¢ oYeHKou OK 04, OK 07
IIK.1.2 IIK.1.2
JIP 4,16,23,30 JIP 4,16,23,30
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3.2 Kogu¢ukaTop OueHOYHBIX CPEACTB

OyHKIMOHATBHBIN NPU3HAK OLIEHOYHOT'0 CPecTBA (THII KOHTPOJILHOTO

Kox ouenounoro

3aJlaHusA) cpeacTBa
YCTHEIH onpoc YO
[Tpaktruueckoe 3ausatue Ne n 113 Nen
JlaboparopHas pabora Ne JIP No
TectupoBanue T
Konrponbras padora Ne n KP Nen
3anaHus s CaMOCTOSTEIILHOM PabOThI
- pecpepar; cp
- JIOKJIaI;
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4A3AJAHUSA JJ1s1 OUHEHKHW OCBOEHUS TPEJJMETA

4.1 Temnbl 3cce (pedpepaToB, T10KJIA0B, COOOIEHNI)

1. HanoTexHonorus kak IpUOPUTETHOE HANIPABJICHUE PA3BUTHs HAYKH M IIPOU3BOJICTBA B
Poccuiickoit deneparum.

2 PaI[I/IoaKTI/IBHOCTB. Hcnons3oBanue PAANOAKTUBHBIX U30TOIIOB B TCXHUYCCKUX LECIIAX.

Pentrenosckoe HU3JTYy4YCHUC U €0 UCIIOJIB30BAHUC B TCXHUKC U MCIUITUHC.

Benukune xumnku Poccun.

4. VcTopus pa3BuTHs XUMUYECKOH Hayku B Poccun.

Kuznub u aesrensHocTh .M. Menneneena.

7. TlpakTuueckoe IIPUMEHEHHE DIEKTPOJn3a: padMHUPOBAHUE, TajlbBAHOILIACTHKA,
raJibBaHOCTET Ul

8. AMopdHbIe BelecTBa B IIPUPOIE, TEXHUKE, OBITY.
9. [nasma — yeTBEPTOE COCTOSHHUE BEIECTRA.

10.

FPY6OI[I/ICHCpCHBIe CUCTEMBI, HX KJ'IaCCI/I(l)I/IKaI_[I/IH KU  HUCIIOJIb30BAHUC B

npodeCcCHOHATBLHOMN 1eATETbHOCTH.

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.

TpaHCIOPTA.

22,

XO3SIUCTBE.

23.
24,
25.
26.
27,

XO3SIUCTBE.

28.
29.
30.
31.

XO3SUCTBE.

32,
33.

[IpuMeHeHue cycieH3uil U SMYJIbCUI B CTPOUTEIBCTBE.
[IprMeHeHre HEMETAJIOB B KEJIE3HO0POKHOM XO035MCTBE.
[IpaBuia nepeBO3KH HEMETAIUIOB MO YKEJIE3HOM JIOPOTre.

Kusnb u gestenbHocTh A. Kekye.

KusHb u nesrenpHOCTD M. bepuenuyca.

Kuznb u gestenpHocth @. Bemepa.

Kuznb u gestenpHocth A.M. Bytneposa.

Kuznb u gestenpHocTh B.B. MapkoBHHKOBA.

DKOJIOTMYECKHUE aCIEKThl UCII0JIb30BAHUS YTIEBOJOPOJAHOTO ChIPhSI.
XuMHS YTIIEBOJIOPOTHOTO CHIPbSt U MOsL OyyIiasi CreluaibHOCTb.
[IpumMeHeHue aleTHiIeHa U €ro TOMOJIOTOB Ha MPEIIPHUATHAX KEIE3HOTOPOKHOTO

HpaKTI/I‘-IGCKOG 3HAYCHUE OJHOATOMHBIX CHHUPTOB B  KCJIC3HOAOPOKHOM

[TepeBo3ka ciUpTOB MO KEJIE3HON 0pOre, MApKUPOBKA TPY30B.

Mertanon: xemopuiaus u xemopoous.

OraHo: Benuuaiiiee 0;1aro U cTpairHoe 3J10.

AJKOTOJIM3M U ero npoduiaakTuka.

HpaKTI/I‘-IGCKOG SHAYCHUEC MHOI'0OATOMHEBIX CIIMPTOB B  KCJIC3HOAOPOKHOM

IlepeBo3ka apOMaTHYECKUX CIIMPTOB 110 KEJIE3HOM JOPOre, MApKUPOBKA I'PY30B.
MypaBbuHas KHCJIOTa B MPUPOJE, HAYKE U MPOU3BOJICTBE.

Ucrtopus ykcyca.

IIpakTHyeckoe 3HAYECHHE AIBAECTUIOB U UX NPOU3BOIAHBIX B KEJIE3HOIOPOKHOM

[TepeBo3ka anbAETUI0B 10 KEIE3HOM T0pore, MapKUPOBKa TPY30B.
[MpakTuyeckoe 3HaueHHE KapOOHOBBIX KHCJIOT W WX TPOM3BOIHBIX B

JKCIIC3HOAOPOKHOM XO035MCTBE.

34.
35.
36.
37.

[TepeBo3Ka KapOOHOBBIX KHCIIOT TI0 JKEJIE3HOH T0pOre, MapKHPOBKA TPY30B.
CrnoxHnble 3(hUpbl U UX 3HaYEHUE B IPUPOJIE, OBITY U IPOU3BO/ICTBE.

JKupb! Kak MPOIYKT MUTAHUS M XUMHUYECKOE CHIPhE.

3aMeHa KUPOB B TEXHUKE HETHIIEBBIM CHIPHEM.
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38.  HexsaTka MpofOBONBLCTBHS Kak riobalbHas MpoOjieMa 4eloBEeYeCTBA U MyTH €€
peleHusl.

39.  Mpsua: npouwtoe, HacTosmiee, GyayIee.

40. CpencrtBa TurvMeHbl Ha  OCHOBE  KHCIIOPOJCOAEPKAIIMX  OPraHMYECKHX
COEJIMHEHMI.

41. CuHTeTHYECKHE MOFOIINE cpenctBa (CMC): 1OCTOMHCTBA M HEIOCTATKH.
42. Kusup u gegrensHocts H.H. 3unnna.
43.  AHMIMHOBBIE KPACHUTEIIHN.

44, [IpakTHueckoe 3HaYe€HWE aMHHOB W WX IPOU3ZBOJHBIX B IKEJIE3HOJAOPOKHOM
XO3SICTBE.

45.  TlepeBo3ka aMHHOB I10 KEJIE€3HON JOPOTe, MAPKUPOBKA IPY30B.

46 3HaueHHUE aMHHOKaHpOHOBOﬁ M aMHHODAHTOBOM KHCJIOT JJIA 00BEKTOB
KCIE3HOAOPOKHOI'0O TpaHCIIOpTa.

47. Buocunres GenKoOB.

48. Xumuueckue BOJOKHA M MX NPMMEHEHHE Ha KEIe3HOJOPOKHOM TPAHCIOPTE.
49.  VYrnesomsl U UX POIIb B KUBOM IIPUPOJIE.

50.  Paspurme caxapHoii mpoMbIiLIeHHOCTH B Poccun.

51. Baxuelime CTpoUTENbHBIE MaTepUalibl, KOHCTPYKLMOHHBIE MaTepHallbl, KpPAaCKH,
CTEKJIO, KepaMHKa, MaTephalibl Uil DJICKTPOHUKHU, TPUMEHSEMbIE B JKEJIE3HOAOPOKHOM
XO03IUCTBE

52 PaCTBOpLI, HCIIOJIb3YCMBIC B 6LITOBOI>1, HpOH3BO,Z[CTB€HHOfI ACATCIIBHOCTH
YCIIO0BCKaA.

53.  PacTBOpbI, NpUMEHAEMBIE B KEIE3HOJOPOKHOM XO3SAHCTBE.
Kountposnpyemsbie komnerenuuu OK 01 OK 02 OK 04 OK 07, I1K.1.2

KoHTpo/b BBINOIHEHUS JAaHHOTO BHJA CAMOCTOSITEJIIBHOM pabOThl OCYILECTBISIETCS BO
BpeMsi y4eOHOro 3aHSTHS B BHIE MPOBEPKU IMpPENojaBaTelieM MUChMEHHOTro 3cce (pedepara,
JIOKJIa/1a, COOOIICHUS ) MJIM YCTHOTO BBICTYIICHHUS 00y4Jaronierocs.

Kpurepuu onenkmn:

«5» — OamnoB BbICTaBiIsAETCS OOyyarolIeMycs, €CIM TeMa pacKpbiTa BCECTOPOHHE;
MaTepuan TMOAOOpaH aKTyaJbHBIM, U3J0KEH JIOTUYHO U IOCJIEN0BaTebHO; MaTepHal
JIOCTaTOYHO WJUTIOCTPUPOBAH JOCTOBEPHBIMM IPUMEpPAaMH; IPE3EHTAlUsl BBICTPOEHA B
COOTBETCTBUU C TEKCTOM BBICTYIUIEHUS, apI'yMEHTAIUs M CUCTEMA J10Ka3aTeJIbCTB KOPPEKTHBI.

«4» — OanyoB BBICTaBIAETCS OOyYarolleMycs, €CIM TeMa pacKkpbiTa BCECTOPOHHE;
UMEIOTCS HETOYHOCTH B TEPMHUHOJIOTMH M W3JIOKEHUH, HE HCKAXKaIOLIUE COJEP)KAHUE TEMBI;
MaTepual TOJ00paH akTyalbHbI, HO M3JI0)KEH C HapyIIEHHEM MOCIeI0BATENbHOCTH;
HEJ0CTAaTOYHO JJOCTOBEPHBIX IPUMEPOB.

«3» — 0ayUIOB BBICTABIIAETCS OOYYAIOLIEMYCs, €CIM TeMa COOOILIECHHS COOTBETCTBYET
COJIEp’KaHUI0, HO PACKPBITA HE IMOJHOCTBIO; UMEIOTCS CEepbE3HBbIE OLIMOKM B TEPMUHOJIOTMU U
U3JI0KEHWH, YaCTMYHO  HCKaXalolMe CMBICI  COJEepKaHWs  y4eOHOro  MaTepuana;
MaTepuan U3JI0)KEH HEIMOCJIEOBATEIbHO M  HEJIOTMYHO; HEJAOCTAaTOYHO JIOCTOBEPHBIX
IPUMEPOB.

«2» — 6aIoB BHICTaBIISIETCA 00y4aIOIIEMYCsl, €CIIM TeMa HE COOTBETCTBYET COJIEPKAHUIO,
HEpacKpbITa; MOJ00paH HEJOCTOBEPHBIM MaTepuan; IpyOble OMMOKM B TEPMUHOJOTHHM U
U3JI0’KEHUH, TTOJIHOCTHIO HCKa)KAIOIME CMBICI COJIepKaHusl ydeOHOro mMarepuaia; nHbopManus
M3JI0’KE€HA HEJIOTUYHO; BBIBOJIbI HEBEPHBIE UM OTCYTCTBYIOT.
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4.2 Bonpocsl 1Sl YCTHOIO OIpoca

1. Yro sBrseTcs mpeaMeToOM U3YICHHUS] XUMHH?

2. Kakue gyacTHIlbl HA3bIBAIOT aTOMBI U MOJICKYITBI?

3. Oxapakrtepusyiite sBineHus aorponuu. Kakue GpakTopsl ero BbI3bIBAIOT.

4. Kakoe BelecTBO Ha3bIBAIOT CIOXKHBIM?

5. Uro nokaspiBaeT xumuueckas popmyna?

6. OxapakTepu3ylTe MOHIATUS «OTHOCHTEIbHAS aTOMHAs MAaCCa XMMUYECKOTO

7. BIeMeHTay», «OTHOCUTEIbHAsI MOJIEKYJIsipHasi Macca BEIIeCTBa

8. ChopmynupyiiTe 3aKOH COXpaHEHUS MACChl BEIIECTB.

9. ChopmynupyiiTe 3aKOH MOCTOSIHCTBA COCTABA BEILIECTBA. SIBISETCS JIU 3TOT 3aKOH

10.  yHuBepcalbHBIM Ui BCEX BEUIECTB?

11.  Cdopmynupyiite 3akoH ABoragpo. Kakue cienctBus u3 3TOro 3aKOHAa HMEIOT
BaXHOE

12.  3HaueHue AN XUMHYECKUX PACUeTOB?

13.  Cdopmynupyiite mepruoOIHUECKUI 3aKOH.

14, Urto Takoe mepuoa? YUro mnokaspiBaeT HoMep nepuoja. Kakue mnepuoasl BbI
3Haere?

15.  UYro rtakoe rpymma? YTto mokaspiBaeT HoMmep Tpynmbl. Kakue HOArpynmbl BbI
3Haere?

16.  Uro nmoka3bIBaeT MOpsIKOBbII HOMED?

17. Kak yctpoeHo aromHoe sapo? Yrto Takoe wuzotonbl? Ilouemy cBoiicTBa
pa3IMYHBIX

18.  M30TOMOB OJHOTO M TOTO XK€ INEMEHTA UACHTUYHBI, XOTSI UX OTHOCHTEIbHBIC

19.  aTromHBIC MacChl pa3IuYHbBI?

20.  OxapaxTepu3yiiTe MOHATHE «MOHHAs CB3b». KakoB MexaHU3M ero o0pa3oBaHUs?

21.  OxapaxTepusyiTe MOHSATUS «KaTHOHBI» U «aHUOHBI». Kakue rpymnmsl KaTHOHOB U
AQHUOHOB BbI 3HaeTe?

22. Kakumu (PU3MYECKUMHU CBOWMCTBAMHU XapaKTEPHU3YIOTCS BELIECTBA C HOHHBIMU
KPUCTAUTHIECKUMU peIIeTKaMu?

23. Kakylo XUMHUYECKyI0 CBS3b Ha3blBalOT KoOBaleHTHOH? Kakue mnpusHaku
YYUTBIBAIOT TP KJIACCU(PUKAIIMA KOBAICHTHBIX CBS3EH?

24.  KakoBbl Me€XaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBA3U?

25.  Kakumu 0COOCHHOCTSMHU XapaKTEPHU3yeTCsl CTPOCHHE aTOMOB METAJLIIOB?

26.  OxapakTepu3ylTe MOHATHE «MeTalInueckas CBsA3b». UTO COMMKAEeT 3Ty CBA3b C
MOHHOW ¥ KOBAJICHTHOW CBSA3SIMU?

27.  Yro mpencrapisieT co0oi MeTauIndyecKas KpUcTalsInyeckas perierka’?

28. Uto takoe cmech? Kakue Tumbl cMecel pa3iMyaroT 1O arperaTHOMY COCTOSIHUIO
00pa3yromux uX BeuiecTn?

29.  Kakwue TUIIBI CMECeH pa3uvaroT 10 MPU3HAKY OJTHOPOTHOCTH?

30.  OxapakTepusyiTe NMOHATHE <JIMCIIEpPCHAas cuUcTeMa». UeM IucrnepcHas cucTema
OTJIMYAETCS OT OCTAJILHBIX CMECei?

31.  Kakue cuctembl Ha3bIBaIOT TpyOoaucnepcHbIMU? Ha kakue rpyIibl OHU AesSTCs?

32. Kaxoit mpu3Hak JeKUT B OCHOBE TaKOW Ki1acCHU(pUKAIIH?

33.  Kakumu aucnepcHbIMU CUCTEMaMU Bbl CTAJIKUBAETECh Ha MPOU3BOJCTBEHHON

34.  mpaktuke U OyJaeT UMETh JIeN0 B MPO(eCCHOHAEHOW AEITEIBHOCTH?

35.  Kakue cmecu Ha3bIBaIOT pacTBOpaMu’?

36.  Kakwue THIIBI pacTBOPOB BHI 3HaeTe?

37.  OxapakTepusyiTe MOHATHE «PACTBOPUMOCTh BelIlecTBa B BoJe». B Kakux
eIMHUTIAX

38.  BbIpakaeTcst paCTBOPUMOCTB?

39.  Kakwue (pakTopbl BIUSIOT HA PACTBOPUMOCTH B BOJIE Ta30B, KHUIKOCTEH U TBEPIBIX
BELIECTB?
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40.  Kakue BelecTBa Ha3bIBAIOT JEKTPOIUTAMH U HEAJIEKTPOJIUTAMU?

41.  Kakyo poib Urpaet Boja B IPOLECCE JIEKTPOIUTUUECKON AUCCOLUALINN?

42. OxapakTepu3yluTe MOHSATHUE «CTEMEHb SJIECKTPOJUTHYECKOM auccoumanum» Ha
KaKHe TPYIIBI ACTATCS JIEKTPOIUTHI IO CTETIEHU AUCCOLUAIN?

43.  JlaiiTe ompeneneHHUs KUCIOTaM K3 HUX COCTaBa U CTOYKU 3pPEHUS TEOpUu
IIEKTPOJINTUYECKON JUCCOLUALINH.

44.  Ha xakue rpynmnbl AT KUCIOTHI?

45.  Kak onpenenuTh HaIMuue KUCIOThI B IPOYKTaX MUTaHUS?

46.  JlaiiTe ompeneneHHUs OCHOBAaHHUSM HCXOJS U3 MX COCTaBa U C TOYKU 3PEHUSA
TEOPHUU IEKTPOJUTHUECKON AUCcoLauu?

47.  Ha xakue rpynmnbl AT OCHOBaHUS?

48. [aiite ompeneneHue COJISIM HMCXOHsl M3 COCTaBa 3TUX COEAUMHEHMM. [[ns kakoi
1y o) 7000131

49.  coneil 3TO ONpeieTICHIE CIIPABEITUBO?

50. Kak xnaccupummpyror conmu? UTo 00mero Mexmay OCHOBHBIMU M KHCIBIMH
consiMu. YUTo X oTiinyaeT?

51. Kaxkue conm ucmomnp3yroT Ha mpou3BoACTBe Bamiero npoduisi? C kakou nenpro?

52.  Kakoii nporecc Ha3bIBarOT rupoian3oM? Kakue TUIBI THAPOIU3a BBl 3HaeTe?

53.  UYrto mpencraBiseT coO0i COMb Kak MPOIYKT peakliui 0OMEeHa U MPOAYKT PeaKIuu
3aMeleHus?

54.  Kakue acrekTsl Baiieil mpodecCHOHaIbHON IeATeNbHOCTH TpeOyeT 3HaHus o pH?
O6ocnyiite oTBeT?

55.  Kakue BemiecTBa Ha3bIBAIOT OKCUAMU?

56. Kak KIIACCU(PUITUPYIOT OKCHU/IBI? Kax OKCH/IbI Ha3bIBAIOTCS
HEecoJIe00pa3yomuMu?

57.  Kakue okcupl Ha3bIBaIOT COJIE00pa3yOMUMu?

58.  Kakue okcuabl Ha3bIBalOT OCHOBHBIMU, KUCIOTHBIMU, aMmoTepHbiMu? Kakue

59.  snemeHThI 00pa3yloT ATH OKCHIIBI?

60.  Kak kmaccupuIupyroT XMUMHUYECKHE PEAKIMH [0 YHCIY U COCTaBy pearupyrounx

BemecTB? [IpuBecTu nmpuMepsl peakiuii Kaxaoro Tuna. Peakium kakoro Tuima BCeraa sSBISIOTCS
OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

61. Kakoe BemecTBO Ha3pBAlOT KatanmzatopoM? Kakwe sBIeHHS Ha3BIBAIOT
KaTajau3om?

62. Kak B Bamieit Oynyrieit mpodeccuu UCronb3yeTcsl TEII0Ta, BELICIAIONIAsICS MPU
IIPOTEKAHNU IK30TEPMUYECKUX PEAKLUN?

63. OxapakTepu3yiTe TMOHATHE «CKOPOCTh XHUMHUYECKOW peakuum». B kakmx
€IMHUIIaX U3MEPSAETCS U OT KaKuX (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUECKON peakuu?

64.  Kakwue peakuuu Ha3pIBalOT HeoOpaTuMbIMU? [IpuBeINTE MPUMEPHI TAKUX PEaKIUit
Y HalMILIUTE UX ypaBHEHUS?

65. Kakme peakumm Ha3pBalOT 0OpaTUMBIMH? B dWeM 3akiio4aeTcss XHMHYECKOe
paBHOBecue? Kak ero cMectuTs?

66. Cdopmymupyiite mnpuniun Jle-lllarense. PaccmoTpute BIHSIHHE KaXI0TO
¢dakTopa Ha CMEIIeHne XUMHUYECKOro paBHOBecHe?

67.  OusnyYecKkue U XMMUYECKHE CBOWCTBA METAILIIOB?

68. B uem 3akmouaercs koppo3ust MerauioB? Kakue THIBI M BHIBI KOPPO3UH
pazin4aroT?

69.  Buzsl 3amUTHI METAJUIOB OT KOPPO3HUH.

70.  Kakwue BUIBI MMOJTyYEHHs] METAJUIOB BBI 3HaeTe?

71.  Kakue 0cOOEHHOCTH CTPOCHHS OTIMYAIOTCS aTOMBI U KPUCTAILIbl HEMETAJIIIOB?

72.  Kakumu CBOMCTBAMU-OKUCIUTETbHBIMU W BOCCTaHOBUTEIbHBIMU -
XapaKTEpU3YKOTCSI HEMETAILIBI?

73.  OxapakTepu3yiiTe BOCCTAHOBUTEIbHBIE CBOHCTBA HEMETAILIIOB

74.  OxapakTepu3ylTe OKUCIUTEIbHbIE CBOMCTBA HEMETAIIIOB?
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75. Kaxkue BemecTBa Ha3pIBalOT OPraHUYECKUMHU?

76.  CdopmynupyiiTe M TOSICHUTE OCHOBHBIC MOJOXEHHUS TEOPUH XHMHYECKOTO
crpoenus A.M. bytieposa.

77. Kakue TmTpu3HAKUM TIOJIOKEHBl B OCHOBY KJacCH(UKAIMH OPTaHUYECKUX
COEeIMHEHUN?

78.  Kakyro rpynmy atromMoB Ha3biBaloT (yHKUIHMOHAIbHON? Kakue (yHKIMOHAIHHBIE
IpyNIbl BaM U3BECTHBI?

79. HaszoBute OCHOBHBIE TUIIBI PEAKIIUU B HEOPTaHUYECKON U OPraHU4EeCKON XUMHUH.

80.  Kakue peakiiuu Ha3bIBAIOT pEaKUUsIMU JETUAPUPOBAHUS?

81.  Kakue yrieBogopoabl Ha3bIBAOTCS npeaenbubiMu? O01mas hopmyna.

82. Urto Takoe romosioruyeckuit psa? [lepedyncnutb roMOIOTHUECKUNA AT aJIKAaHOB.

83.  Kakue peakunu Ha3bIBAIOTCS PEAKIMSIMUA MOTMMEPH3AINN?

84.  Kakue peakiuy Ha3bIBAIOT PEAKIUsAMU TUpATaLlUK, IeruapaTanun’?

85.  Kakue peakiuu Ha3bpIBalOTCS HempeneabHbiMu? O0mas ¢popMylia aiKeHOB.

86.  Yto 001Iero u B 4eMm paziinyus MEXy peakUusMU MPUCOCAUHEHUN C y4acTHEM
AJIKEHOB

87. u nueHOBBIX yrieBoaoponoB? OTBET MOATBEPAUTE YpPAaBHEHUS XHUMHUYECKUX
peaKuui.

88.  CpaBuute o61ue GopMyIbl TUSHOBBIX U AlIETHIIEHOBBIX YIIIEBOJOPOIOB.

89.  CpaBHHTE XMMHUYECKHE CBOICTBA dTHIIEHA M ameTwieHa. Kakue oOmue 4epTsl U
pa3iauuus Bbl MOXKeTe OTMETUTh? OTBET MOATBEPAUTE YPABHEHUSIMH XUMUYECKHUX PEAKITHH.

90. Kaxkue yrneBogopoabl Ha3bIBalOT apoMaTuyeckumu (apensl)? [IpuBenure mpumep.

91. Kakum miameHeMm roput 6eH30.?

92.  Kakue cniupTBl OTHOCATCS K MpeaesbHbIM ogHoaToMHBIM? Kak dopmMupyoor ux
Ha3BaHus? Kakue BUabI H30MepUU XapaKTEPHbI A7 HUX?

93. K HacTymieHWIO XOJOAOB B KIETOYHOH >KUIKOCTH HACEKOMBIX M HEKOTOPBIX

36eMHOBOJIHBIX PE3KO YBEIMYUBACTCS cojep:kaHue riauiepuHa. OObsICHUTE 3TOT MPUPOAHBIN
¢axr.

94. Kaxkoil cnupt B TeXHUKE Ha3bIBAIOT JeHaTyparoM? [ ie ero nucnosuab3yoT?

95. HazoBure 00NacTH WCHOJB30BAHUS  TEXHHYECKOTO ATHJIOBOTO  CIIMPTA,
STUJICHIVIUKONS U TJMIEpUHA B YCJIOBHSIX Y4YeOHOM TMpakTUKM H B Bamed Oynymiein
pohecCuOHANBHOM e TeNIbHOCTH?

96. Kak B3anMHOe BiMsHHE (EHUIBHOTO paauKala U TUIPOKCUIBLHOM TpPYMIIbI
oTpakaercs

97.  Ha cBoiicTBax ¢enona?

98. ®DeHON  WCIOJIB3YeTCS TMPU  TPOW3BOACTBE MHOTOUYWCIICHHBIX TOJUMEPHBIX
MaTepuasoB.

99. Kakue mpaBuna TeXHMKH O€30MAaCHOCTH JOJDKHBI COOONAThCS Mpu padbore ¢

»TuM BeecTBoMm? [Touemy?

100. Kakue BemecTBa Ha3bIBAIOTCS anpaerunamu? Kakue BHIBI H30MepuH,
XapaKTEpHBI JJIs aJIbJIETU10B.?

101. Kaxkwue cBoiicTBa (hopManbperua JeKUT B OCHOBE €r0 IPUMEHEHHS?

102. Yewm oTnuyaroTCs peakuy MOJMMEPU3ALUHI OT PEaKIMii NOJUKOHeHC AU ?

103. Kakue nmpumepHbIe MaTepUabl HA OCHOBE (POPMAJIBACTHIHBIX CMOJ HCIIOIB3YIOT
Ha MPOU3BO/ICTBE, CBA3aHHOM C Balllell Mpo(ecCHOHANbHOM e TeTbHOCThIO?

104. Kaxkwue BemiecTBa Ha3bIBAIOTCS KaPOOHOBBIMU KHUCIIOTAMU?

105. CpaBHUTH CBOWCTBA COJITHONW M YKCYCHOM KHCIIOT.

106. Yto mpexacraBisiroT coOoii ciiokHBIe 3uphI? Kak Ha3bIBalOTCS peakiuu UX
HoJTyueHus?

107. Kaxkwue BemecTBa Ha3pIBalOTCsA yriieBojgamMu? Ha kakue TPyIITBI OHU JIEIATCS?
Kakoii npu3Hak moioxeH Ha OCHOBY 3TO# kiaccuduxanuu?

108. Tlowemy riTrOKO3a Ha3BIBACTCS ATBJCTUIOCITHPTOM?

109. MonocaxapHuabl-CpPaBHUTh CTPOEHHE TIIFOKO3bI U (QPYKTO3bI?
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110. Kakwue BemiecTBa CriocOOHBI IPOSIBIIATH ABOMCTBEHHYIO () YHKITHIO?

111. CpaBHuUTH Kpaxmadl M LEIUIIOJI03Y MO HMX IHPOUCXOXKIEHUIO, CBOWCTBAM U
3HAYEHUIO IS

112. pacTtuTenbHOrO OpraHu3ma’?

113. Kakue BemecTBa Ha3biBatoTCs amuHaMu? Kakyro (QyHKIIMOHAIBHYIO TPy OHU
cojaepxar?

114. Tloyemy aMHHBI HA3bIBAIOTCS OPIrAHUYECKUMU OCHOBAHUSIMU?

115. Kak cBoiicTBa aHWJIMHA IOJATBEPXKIAIOT II0JIO)KEHUE TEOPUU XUMUYECKOTO
CTPOEHHS O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJie?

116. I'me ucnonb3yrOTCs aHUIMHOBBIE KPacUTENn?

117. Kakue opraHuyeckue BEIIECTBAa HA3bIBAIOTCS aMHUHOKHCIOTaMU? MOXKHO JHM HUX
HA3BaTh COCIMHEHUSIMU C IBOUCTBEHHOU (DYHKITUEH?

118. B uem mposiBisieTcss am(pOTEPHBIA XapaKkTep aMUHOKHCIOT?

119. Kakue aMUHOKHCIOTBI MOTYT CIIY>KUTBH CHIPBEM ISl TOJIYYEHHsS] CUHTETHYECKUX
BOJIOKOH? Kakue 0COOEHHOCTHM CTPOEHHUS TaKUX AaAMHHOKHCIOT JAOJDKHBI OTIMYUTH HMX OT
POACTBEHHBIX COCIUHEHUMN

120. Yro mpexacraBisitoT cobor Oenku? JlaliTe XapaKTEpPUCTHKY KaXAOW M3 Tpex
CTPYKTYp OCITKOBBIX MOJIEKYIL.

121. OxapakTepusyiiTe OMOIOTHYECKYIO POJIb OelKa.

122. VxaxuTe Kakue OCHOBHBIE XHMHYECKHE DPEAKIUU JIeKAT B OCHOBE CHHTE3a
MOJINMEPOB.

123. IlpuBeaurte mpuMepsl peakuii MOTMMEPHU3AINN 1 MTOJMKOH/ICHCALINH.

124,

[lpuBeauTe nUpUMEpPHl MPHUPOJHBIX BBICOKOMOJICKYISPHBIX COCIUHEHUH PACTHTENBHOTO U
YKUBOTHOT'O TTPOUCXOKIACHUS
125. Kakwue xuMHUYeCKHE BEIIECTBA U JJIS YeT0 MBI UCIIOIb3yeM JoMa?

Konrtposanpyembie komnerenunu OK 01 OK 02 OK 04 OK 07, TIK.1.2

Kpurepumn oneHku:

OueHka «5»: OTBET MOJHBIA U MPABUIIbHBINA HA OCHOBAHUM MU3YUYEHHBIX TEOPUI; MaTepHrall
W3JI0)KEH B ONPEAETICHHOM JIOTUYECKOW IMOCIEA0BATEIbHOCTH, JTUTEPATYPHBIM S3bIKOM; OTBET
CaMOCTOSITEIbHBIN.

OreHka «4»: OTBET MOJIHBIN M TTPaBUJILHBIN Ha CHOBAaHUHM U3YyYEHHBIX TEOPUI; MaTepHal
U3JI0)KEH B OINPENEIICHHON JIOTUYECKOW IOCIEI0BATEIBHOCTH, IIPH 3TOM - JOIYIIEHBI JBE-TPU
HECYIIIECTBEHHBIE OIIMOKHU, UCTTPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

Ornenka «3»: OTBET MOJHBIN, HO MIPH ATOM JIOMYIIEHa CYIIECTBEHHAs OMMUOKA HIIK OTBET
HETIOJIHBIN, HECBSI3HBII.

OrnenHka «2»: mpu 0TBETE OOHAPY)KEHO HEMOHMMAHHE YYaLTUMCS OCHOBHOTO COJEPKaHUS
y4eOHOro Marepuana WA JOMYIIEHBl CYIIECTBEHHBIE OIIMOKH, KOTOPhIE OOYyYalolIuics He
MOYET UCIIPABUTH IPU HABOASAIUX BOIIPOCAX YUUTENSA, OTCYTCTBUE OTBETA.
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4.3TecroBbIE 3aaHUH

Pasznea 1. TeopeTuyeckue 0CHOBbI XUMUM

Tecrl. (1-Bapuanr)

Bonpoc Ne 1. Kakas ¢popmymuposka [leproaudyeckoro 3aKkoHa sSBISETCS COBPEMEHHOM?

a) CBoiicTBa XMMHYECKHX DJIEMEHTOB, a TaKKe (OPMBI M CBOMCTBA MX COCAMHEHUI
HaxoJATCs B IEPUOAUYECKON 3aBUCUMOCTH OT BEJIMYUHBI UX ATOMHOM MacChl.

b) CgoiicTBa XUMHYECKHX JJIEMEHTOB, a Takke (OPMBI U CBOMCTBa OOpa3yeMbIX HUMH
MPOCTHIX BEIIECTB M COECAUHEHUH HAXOIATCS B MEPUOAUYECKON 3aBHCHUMOCTH OT BEIMYHMHBI
3aps10B UX aTOMHBIX S7Ep.

Bonpoc Ne 2. Kak omnpeznensercs MeCTO XMMHUYECKOTO 3JIEMEHTa B IEPUOIUYECKON
cucteme JI.11. Menaeneena?

) KOJIMYECTBOM DJICKTPOHOB Ha BHEIIHEM YPOBHE

b) konMyecTBOM HEUTPOHOB B sAPE

C) 3apsA0OM sAJIpa aToMa

d) aromHO#1 Maccoi

Bonpoc Ne 3. Yto nokassiBaeT HoMep nepuoja’?

a) YMCJIO BAJICHTHBIX AJIEKTPOHOB

b) uncno HeiirpoHoB

C) YMCJIO SHEPTETHYECKUX YPOBHEH

d) 4KCII0 NEKTPOHOB HAa BHELIIHEM YHEPIeTHYCCKOM YPOBHE

Bonpoc Ne 4. Kak ornpeieuTh YUCIIO SHEPTETUYECKUX YPOBHEH B aToMe 31eMeHTa?
a) IO TOPSIKOBOMY HOMEPY JJIEMEHTa

b) mo HOMepy TpymIbI

C) Mo HOMEpY psaa

d) mo HoMepy mepuoa

Bomnpoc Ne 5. Kakoif a11eMeHT BO3IUIaBIISIET TIIaBHYIO HOATPYIIY IIECTON TPYIIbI?
a BaHaui

b) kucnopon

¢) ¢pochop

d) MBIIBIK

Bomnpoc Ne 6. Kakoii 2;11eMeHT BO3IIIABIISIET TIIABHYIO TIOATPYIITY MSATON TPYIIIbI?
a) BaHAAMI

b) azot

) ¢ochop

d) MBIIBIK

Bonpoc Ne 7. YkaxxuTe 37€MEHT, BO3JIABIISIONUI OOJIBIION epro1 NepuoIuIecKoi
CHUCTEMBI DJIEMEHTOB:

a) Cu (Ne29)

b) Ag (Ne47)

c) Rb (Ne37)

d) Au (Ne79)

Bonpoc Ne 8. CkoJibkO XUMUYECKUX JIEMEHTOB B Y€TBEPTOM TIEPHOJIC:
a)8

b)18

c) 30
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d)32

Bonpoc Ne 9. Kakoe 4rciio BaJ€HTHBIX JICKTPOHOB Y aTOMa KPEMHUS?
a)l
b)2
c)3
d) 4

Bonpoc Ne 10. Kakoe unciio BAJICHTHBIX 2JICKTPOHOB y aTOMa KaJIbIIHs?
a)l

b) 2

c)8

d) 10

Bonpoc Ne 11. Ckonbko 3HEpPreTH4ecKUX ypoBHEH y aToma xpoma?

al

b) 2

c)3

d) 4

Bonpoc Ne 12. CkonbKO SHEpreTHYeCKUX YPOBHEH y aTOMa CKaH U ?
a)l
b) 2
c)3
d) 4

Bonpoc Ne 13. AToMbI HaTpUsi U MarHUst UMEIOT:
a) OJIMHAKOBOE YHUCIIO IEKTPOHOB

D) onuHAaKOBOE YKCIIO AIICKTPOHHBIX YPOBHEMH

C) OJIMHAKOBYIO CTEIICHb OKUCIIEHUS B OKCUAAX
d) oiMHAKOBOE YMCIIO IPOTOHOB B SAPax

Tecr 2. (2-BapuanT)
Bonpoc Ne 1. ATombl yriieposa 1 KpeMHHSI HUMEIOT:
a) OJIMHAKOBOE YKCJIO 3JIEKTPOHHBIX YPOBHEH
b) onuHaKOBBIE paHyChI
C) OIMHAKOBOE YHCIIO 3JICKTPOHOB Ha BHEUIHEM DJICKTPOHHOM YPOBHE
d) oIMHAKOBOE YHCIIO TPOTOHOB B SIAPE

Bomnpoc Ne 2. Onpenenure Kakoii 3TO SJI€MEHT 1s22522p1:
a) Nel
b) Ne3
C) Ne5
d) Ne7

Bomnpoc Ne 3. Onpenenure Kakoii 3TO IIEMEHT 1s22522p3:
a) Nel
b) Ne3
C) No5
d) Ne7

Bomnpoc Ne 4. Ha ocHOBaHUY 3JIEKTPOHHOM (DOPMYITBI ONIpeieTuTe, KAKUMU CBOWCTBAMU
2020:5.
oOamaer 3neMeHT 1s°2S 2p5.
a) MeTan
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b) HemeTamn
C) aM(OTEPHBII HIEMEHT
d) uHEpTHBII 271eMeHT

Bonpoc Ne 5. Pacnipe/ieieHHIO 3JIEKTPOHOB TI0 SHEPTETHYSCKUM YPOBHSIM B aTOME
aJIeMEHTa COOTBETCTBYET psij uncen: 2, 8, 18, 6. B nepuoanueckoii cucreMe 3TOT JIEMEHT
pacrojIoXKeH B TpyIIIe:

a) VA

b) VI A

c)Vbhb

d) VI b

Bonpoc Ne 6. Ha BHelIHeM 371€KTPOHHOM YPOBHE JIBa SJIEKTPOHA HMEIOT aTOMBI:
a) cephl U KUCI0poaa

b) docdopa u azora

C) MarHust ¥ KaJibIus

d) 6apus u HaTpus

Bonpoc Ne 7.B psaay xumuueckux 3nemeHToB Si — P — S — Cl Hemetanmnnueckue
CBOMCTBA:

a) ocinabeBaroT

b) ycunusaroTcst

C) HE U3MCHSIOTCS

d) M3MEHSFOTCS TIEPHOTUYECKH

Bomnpoc Ne 8.B psny xummueckux 3memeHToB Li — Be — B — C metamndeckue
CBOMCTBA:

a) He U3MEHSIOTCS

b) yeunusarotcs

C) ociiabeBaroT

d) U3MEHSIFOTCS TIEPHOTUYECKH

Bonpoc Ne 9.V kakoro snemeHTa HanOoJiee BbIpaKeHbl HEMETANINYEeCKHEe CBOMCTBRA?
a) docop

b) azot

C) MBIIIBAK

Bomnpoc Ne 10. Cpenu xumuueckux 3nemerToB Li, Na, K, Cs Haubosnee sipko cBolicTBa
MeTalljia BBIPaXKEHHI Y:

a) IUTUA

b) natpust

C) Kaus

d) me3us

Bonpoc Ne 11.V kakoro sieMeHTa Haubosee BRIpaKeHbl HEMETaJUINYeCKUe CBOWCTBA?
a) KUCIIOPOJI

b) cepa

C) ceneH

d) remnyp

Bonpoc Ne 12. Kakoii U3 BBICIINX OKCHI0B OTHOCUTCS K OKCHLY, 00pa30BaHHOMY

AJIEMEHTOM IISITOW TPYIIbI?
a) RO;



b) R,Os
¢) RO,
d)R,0

Bonpoc Ne 13. Kakoii 13 BBICIIMX OKCHJIOB OTHOCUTCS K OKCHIY, 00pa30BaHHOMY

AJIEMEHTOM YETBEPTOM rpyIIIbI?
a) RO3
b) R20s5
C) RO,
d) R.O
E) R,03

KonTpoaupyembie komnerennuu: OK 01, OK 02, I1K.1.2

Karouu k Tectam

Pa3zgea 1. TeopeTuyeckue 0OCHOBBI XUMMH.

1-sapuanm
Ne .
IIpaBWwiIbHBIN OTBET
BOIIpoca
1. b
2. c
3. c
4. d
5. b
6. b
7. c
8. b
9. d
10. b
11. d
12. d
13. b

Kpurepun onenkn:

«S»—ot 86% 10 100% npaBUITEHBIX OTBETOB.

«4»— ot 76% 1o 85% npaBUIIbHBIX OTBETOB.
«3»—ot 61% 10 75% NpaBUIBHBIX OTBETOB.
«2»—MeHee 61% npaBUIBHBIX OTBETOB.

2 — eapuanm

Ne
BOIpoca

IIpaBuibHBINA 0TBET

O|T|IQ||T|IO|T|O0 |T|T(ajo|(o

26



Pa3znes 2. XumMu4ecKkue peakuuu

Tectl. (1-BapuanT)

Bonpoc Ne 1. Kakoe u3 NpHBEJACHHBIX YpPaBHEHUHM HM300paKaeT pEaKIUI0 OKHUCICHHUS —
BOCCTAHOBJICHMUSL:

a) KOH +HCI = KCI + H,0;

b) CaCO; =CaO + CO;

c) 2HgO = 2Hg + Oy;

d) Na,CO3 + 2HCI = 2NaCl + CO; + H;0.

Bonpoc Ne 2. Kakast 13 IpUBEIEHHBIX CXEM OTHOCUTCS K PEaKIUH 3aMEIICHUS:
a) Fe +0, =7

b) Fe +HCI = ?

c)Fe+Cl,= ?

d) FeCl, +AgN03 =7?

Bonpoc Ne 3. Kakast #3 cXeM OTHOCHTCS K PEAKIIUsIM COCTUHCHHUS:
a) KOH + HCI— ?;

b) Na,CO3 + H,SO,—» ?:

c) CaCO;—* ?;

d) CaO+H,O0—» 2.

Bonpoc Ne 4. Kakast u3 cneayonmx peakiuuil — peakius 3aMerieHus?
a) Fe + CuCl,— FeCl,+Cu;

b) (CUOH)QCOg_"" 2Cu0 + H,0 + COy;

c) 2Mg + O, — 2M(g0;

d) NaOH + HNO3;—* NaNOs.

Bomnpoc Ne 5.B kakoii U3 cieayronmx peakiuii BOJIOPO CIIYKUT OKUCTUTEIeM?
a) 2H,0 + O, = 2H,0;

b) H, + CuO = Cu + H,0;

c) H, + 2Na = 2NaH.

Bomnpoc Ne 6.B kakoil U3 peakiuu Moay4aeTcsi HEPaCTBOPMMOE OCHOBAHHUE:
a) K+ H,O—*

b) BaO + H,0—»

¢) KOH + CuCl,—»

d) Na,CO3 + Ba(OH),—*

Bomnpoc Ne 7. YkaxuTe ypaBHEHHUS PEaKIIUK 3aMeICHHS:
a) CU(OH); + 2HCI = CUCI, + 2H,0

b) CuO + Hp = Cu + H,0

¢) CaCO3 = CaO + CO,

d) SO, + H,O = H,S0,

Bonpoc Ne 8. YpaBHeHUe peakIiy COSTUHECHUS:
a) CU(OH)Z + 2HCI = CuCl, + 2H,0;

b) CaCO3; = CaO + COy;

¢) CuO + Hy= Cu + H,0;

d) SO, + H,O = H,S0,.

Bonpoc Ne 9. 113 npuBeieHHBIX YPaBHEHUN PeaKkLIUU peaklueil HOHHOTO 0OMeHa SBISETCA:
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a) 3Ca + 2H,PO, = Cag(PO4)2 + 3H,;

b) 3C&(OH)2 + 2H3PO, = C&3(PO4)2 + 6H,0;

¢) CaO + CO, = CaCOg;

d) Ca(OH), + Ba(NO3), = Ca(NO3), + Ba(OH)..

Bomnpoc Ne 10. Kakoe BeecTBo COACPKUT XIOPHI-HOHBI B BOJHBIX PACTBOPAX:
a) HUTpATa KaJus;

b) xnmopua kaabuus;

C) cynbdara HATPHSL.

Bonpoc Ne 11. CoxkpallleHHBIM MOHHBIM YpaBHEHHEM Ba®* +S0,% MoxHO BBIPA3UTh PEAKIIUIO
MEXIY:

a) CEepHOI KUCIOTON M OKCHIOM Oapusi;

b) cynbhaToM HaTPHs U HUTPATOM OapHs;

C) CepHOI KUCIOTON M KapOoHATOM Oapusi;

d) kapOOHATOM HATPHS M COJISTHOM KUCIIOTOM.

Bonpoc Ne 12. Kakyro peakiuio OTHOCST K peakusM Pa3i0KeHHS:
a) Fe+O,—»

b) Zn+HNO3;—»

C) Na,O+CO,—»

d) FeCO; —»

Bomnpoc Ne 13. [Ipu qucconmanuy, Kakux BEIECTB 00pa3yroTcs Cynb(ar HOHBI:
a) H,SO,

b) MgCl,

C) Na,SO3

d) Ba(OH),

Bonpoc Ne 14. DiieMeHT, MOBBIIIAOIINI CTEIEHh OKMCICHHUS B X0/1€ OKUCIUTEIbHO-
BOCCTAHOBHTEIILHOM PEAKIINH, Ha3bIBAIOT:

a) OKUCIUTEND

b) BoccranoButenn

c)U3otom

d) Hemeramnn

Bonpoc Ne 15. Briciias creneHb OKUCIEHUS 3IEMEHTA COBIAJIAET C:
a) Homepom nepuosa

b) [TopsiAKOBEIM HOMEPOM JIEMEHTA

c)Homepom rpyribt

d) Her npaBujIbHOTO OTBETA

Tecr 2. (2-BapuanT)

Bomnpoc Ne 1. TIpocThie BelecTBa METAIUTBI B OKHCIUTEIHO-BOCCTAHOBUTEIBHBIX PEAKIIHSX
HPOSIBIISIOT:

a) OKuCIHUTENbHBIE CBOWCTBA

b) BoccranoBuTEIbHBIE CBOMCTBA

C)OKHCIUTETBHO-BOCCTAHOBHUTEIBHYIO JIBOUCTBEHHOCTh

d) Bce oTBeThI BepHBI

Bonpoc Ne 2. Cxema nporiecca OKUCIICHUS:
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a) Na* —Na°
b)S->—s**
c)Fe* *—Fe®
d) S+ 6 —S* 4

Bonpoc Ne 3. Cxema mporiecca BOCCTAHOBJICHHS .
a) N* 5 —N* 2

b) Fe* 2—Fe* 3

C)2N~ 3—N,

ds**—s®

Bonpoc Ne 4. ToabKko OKMCIUTENIBHBIE CBOMCTBA 32 CUET aTOMA XJIOpa IPOSBIISET!
a) Clz O

b) KCIO,

C)Clz

d) HCI

Bonpoc Ne 5. CoennHenue xenesa urpaeT poilb BOCCTAHOBUTENS B PEAaKIMHU, CXeMa KOTOPOI:
a) FeClz + KI —Fel, +1, +KCI

b) Fe(OH), + 0, +H; O — Fe(OH);

C)FeO + 2HCI —FeCl, +H, O

d)FeO+H; —Fe+H; O

Bonpoc Ne 6. Ykaxute kodddunuent nepen hopmynoit BoccraHoBuTeNs B ypaBHeHun MnO, +
HCI =MnCl; +Cl, +2H, O:

a) 2

b) 3

c)4

d)1

Bonpoc Ne 7. UeM siBsieTCsl MarHuil B peakiiMu ¢ COJSTHOM KUCIOTON?
a) OxucuTeneMm

b) BoccranoBurenem

c)Karanuzaropom

d) KommonenTom cmecu

Bomnpoc Ne 8. Cymma Bcex ko dunmentos B ypaBaenuu Al + HCl= AlICl3 + H, paBHa:
a) 15
b) 13
c)12
d) 10

BOl'lpOC Ne 9M okuciHTeIeEM M BOCCTAaHOBHTEIIEM B pCaKkugax MOKET OBITh CJICOYIOIICC
COCIMHCHUEC CCPhI:

a) Hy SO,
b) SO
€)SO3
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Bomnpoc Ne 10. YcraHoBUTE COOTBETCTBHE MEXay aToMOM (ocdopa B GpopmyIie BEIIECTBa U €ro
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIMU CBOMCTBaMHU, KOTOPBIE OH MOXKET MPOSBIIATH B cocTaBe Hz PO, :

a) BOCCTAaHOBHUTEJIb

b) okucnurens

C)BOCCTAHOBHTEIb U OKUCIIUTEIb B 3aBUCHMOCTH OT PEAKIHU

Bonpoc Ne 11. /{51 oOKMCIUTENBHO-BOCCTAHOBUTEIBHOM peakuu
HZ S+4C|2 +4H2 O—>8HCI+H2 SO4_

BbIOEpUTE BEPHBIE CXEMBI IIEPEX0/1a JIEKTPOHOB, KOTOPbIE HYKHO HAlKUCaTh IIPU COCTABICHUU
3JIEKTPOHHOTO OajaHca:

a)S 28" —»S*©

b) S* 2+2e” — S°

c) Cl, °+2e~ — 2CI-

d)Cl, °+2e~ — 2CI*

Bomnpoc Ne 12. HepacTBoprmasi coiib 00pa3yercsi Py CIMBAaHUU BOJIHBIX PACTBOPOB:
a) TUAPOKCHUIA KAJIUS U XJIOPUA ATFOMUHUS

b) cynabdara meau (I1) u cynpduma kanus

C) CepHOM KUCIIOTHI M TUAPOKCUIA JTUTHS

d) kapOoHarta HATPHSI U XJIOPOBOJTOPOTHOMN KUCIIOTHI

Bonpoc Ne 13. ConocraBbTe MOJIEKYJISIPHBIE U COKpAIIEHHBIE HOHHBIE YPAaBHEHUS:
a) 2HNO3; + Ba(OH), — Ba(NOs3 ), +2H, O 1) H* +OH™ - H, O
b) FeSO, +2NaOH — Na, SO, +Fe(OH), | 2)H* +OH™ —H, O

¢) Na, SO; +2HI — 2Nal + SO, 1+ H, O 3) Ca®* +S0, 2 "— CaSO, |
d) KOH + HCI =KCIl + H, O 4)Fe** +2 OH™ — Fe(OH), |
e) CaCl, +Na, SO, —CaSO, | + 2NaCl 5)SO; 2 +2H* - S0, 1 +H, O

Bonpoc Ne 14. Kakue ypaBHEHHs peaklMii OINHCBHIBAIOTCS OJMHAKOBBIMU COKPAIlCHHBIMU
HMOHHBIMH ypaBHEHHSIMHU? (BBIOpATh HECKOJILKO BAPUAHTOB OTBETOB)

a) CuCl, + 2KOH —

b) CuCl, +H, S —

c¢) CuSO, + 2NaOH —

d) Cu(OH), + 2HCI —

Bonpoc Ne 15. Cokpamiennoe nonHoe ypaBHenue peakiuu Cu** + S?7 = CuS| cooTBeTCTBYET
B3aMMO/ICHCTBUIO MEXTY:

a) Cu(OH); uH; S

b) CUCIZ u Naz S

c) Cuz (PO, )2, mNa; S

d) CU(OH)Z u Kz SO4

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I1K.1.2
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Kuarouu k Tectam

Pa3nen 2. XumMuyeckue peakium.

1-sapuanm 2 — sapuanm
Ne N Ne .
IIpaBuiIbHBIN OTBET IIpaBWIBHBIN OTBET
BOIpoca BOIIpOCa
1. c 1. b
2. b 2. b
3. d 3. a
4. a 4. b
5. c 5. b
6. d 6. c
7. b 7. b
8. d 8. b
9. b 0. b
10. b 10. b
11. b 11. a
12. d 12. b
13. a 13. a-1
b-4
c-5
d-2
e-3
14. b 14. a
15. c 15. b

Kputepun ouenku:

«5»—0t1 86% 10 100% npaBUIBLHBIX OTBETOB.
«4»— ot 76% 1o 85% npaBUIbHBIX OTBETOB.
«3»—01 61% 10 75% npaBUILHBIX OTBETOB.
«2»—MeHee 61% npaBUIIBHBIX OTBETOB.

Pa3nen 3. CTpoeHue u cBoiicTBA HEOPraHUYeCKUX BellecTB

Bonpoc Ne 1. KoBaneHnTHas nosisipHasi CBsi3b 00pa3zyercs Mexay aTOMaMu:
a) HEMETAJJIOB ¢ OJJUHAKOBOM 3J1€KTPOOTPULIATEIBHOCTbHIO

0) METaJIJIOB U HEMETAILJIOB

B) HEMETAJUIOB C Pa3HOM 3JIEKTPOOTPULIATENEHOCThIO

') METaJIJIOB

Bonpoc Ne 2. Hauboiee 31€KTpoOTpHUIIATEIHHBIM 3JIEMEHTOM SIBIISIETCSI:
a) XJIOp

0) KucIOpoOa

B) dTop

T') BOJIOPO/T

Bonpoc Ne 3. MoHHYyI0 XUMHUYECKYIO CBSI3b UMEIOT BCE BEIIECTBA B PAY
a) KUCJIOTHI, IIEJIOYH, COIU

0) OKCHJIBI METAJNIOB, OKCH/IBI HEMETAJIJIOB, MPOCTHIE BEIIECTBA Tra3bl

B) COJIU, OKCUJIbI HEMETAILJIOB, KUCIIOThI

T') COJIH, IIEJI0YU, OKCU/IBI METAJIJIOB

Bonpoc Ne 4. TIpu oO6pazoBaHUM HOHHOM CBSI3M aTOMBI METAIIJIOB
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a) OTJAIOT 3JIEKTPOHBI U MPEBPAILIAIOTCS B OTPULIATEILHBIEC HOHBI

0) OTHAIOT ANEKTPOHBI U MPEBPAILAIOTCS B MOJIOKUTEIbHbIE HOHBI

B) IPUHUMAIOT 3JICKTPOHBI U MIPEBPAILAIOTCS B MOJIOKUTEIHHBIE HOHBI
') IPUHUMAIOT 3JIEKTPOHBI U MPEBPALIAIOTCS B OTPUIATEIbHBIE HOHBI

Bomnpoc Ne 5. Ykaxurte HelpaBUIILHOE YTBEPKICHUE

a) BomopoiHasi CBSI3b MPUCYTCTBYET B MOJIEKYJIaX OCJIKOB

0) Bogopoanas cBsizb ObIBa€T MEKMOJIEKYJISIPHONU U BHYTPUMOJIEKYISIPHOM

B) Bonopoanas cBs3bp mpouHas

r) Bomopoanas cBs3p 0OpaszyeTcs Mexay aToOMOM BOJOPOAA U CHUJIBHO 3JIEKTPOOTPULIATEIIbHBIM
aTOMOM

Bonpoc Ne 6. BemiecTBo ¢ KOBaJIEHTHON HETIOJISIPHOM CBSI3BIO
a) HCI

0) H

B) NaH

r) H,O

Bonpoc Ne 7. Beibepure hopmyny BemecTBa ¢ ABOMHON XUMUYECKOM CBSI3BIO
a) Sz

0) H,

B) N2

r) Clp

Bonpoc Ne 8. B monekyne Na;SO4 IpUCYTCTBYIOT XUMHUYECKHE CBSI3U
a) TOJIBKO HOHHAS

0) KOBaJICHTHAsI MOJISIPHAs ¥ HETIOJISIpHAs

B) MOHHAs U KOBAJICHTHAs IOJIIPHAS

') HOHHAsI ¥ KOBAJICHTHAsI HETIOJIIPHAS

Bonpoc Ne 9. B coequnennu K,S xumuyeckas cBsizb
a) KOBaJICHTHAs MOJIsIpHAS

0) KOBaJICHTHAsl HEMOJIApHAs

B) METajNIMYecKas

') HOHHAas

Bonpoc Ne 10. B monekyse a3oTra KOIMYeCTBO OOIIMX 3JIEKTPOHHBIX Hap
a) ofHa

0) Tpu

B) UEThIpe

T) JIBE.

Bonpoc Ne 11. CooTtHecure:

Ha3BaHHe BellecTBa: THI CBSI3M:
1) xyopua Kamus a) MOHHAs
2) KHUCIOPOJ 0) KOBaJIeHTHAsl HEMOJIApHAas
3) marHmi B) METAJITMYECKast
4) xnopun xenesa (111) I') KOBaJICHTHAS TIOJISIpHAS

5) okcun pocdopa
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Bonpoc Ne 12. Cootnecure:

Ha3Banmue BemecTna: THUI CBSI3M:
1) xJa0pOBOIOPOLI a) MIOHHAs
2) menpb 0) KOBaJICHTHASI HETIOJIIPHAS
3) cepa B) MeTaJUTHYeCKas
KpUCTAJTUIECKast T') KOBAJICHTHAS MOJIIPHAs

4) ¢dropum HaTPHUSL
5) oxcun yraepona (11)

Kountpoanpyemsie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I1K.1.2

Karouu k Tectam

Pa3znen 3. CTpOCHI/Ie M CBOMCTBA HEOPraHnveCKUuX BeIIECTB

1-sapuanm
Ne .
HpaBI/IJ'IbeII/I OTBET
BOIIpoOCca
1. o
2. o
3. a
4, a
5. d
6. a
7. a
8. c
9. d
10. b
11. 1,4-a
2-b
3-c
5-d
12. 1,5-d
2-C
3-b
4-a

Kpurepun onenkn:

«S»—oT1 86% 110 100% mpaBWIBHBIX OTBETOB.
«4»— ot 76% 1o 85% npaBUIbHBIX OTBETOB.
«3»—ot 61% 10 75% NpaBUIBHBIX OTBETOB.
«2»—MeHee 61% npaBUIBHBIX OTBETOB.

Pasnen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX COeHMHEHUI
Tecrl. (1-BapuanT)
Bonpoc Ne 1. O0mias popmysa agKkaHOB:
a) CnHan + 2
b) CnHZn
C) CnH2n -2
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d) CniH2n 6

Bonpoc Ne 2. [Ipu HOpMabHBIX YCIOBUSX MPONAH MPEACTABISAET COOOA:
a) ras;

b sxuakocTs;

C) TBEpI0€ BEIIECTBO

Bonpoc Ne 3. C yBennueHHEM OTHOCUTEIBHOM MOJICKYJISIPHOM Macchl TemIeparypa KUIECHUS H-
QJIKAHOB:

a) yBeIMYMBaETCS

b) ymenbmaercs

C) HE U3MEHSETCS

d) u3mMeHsieTcs mepuoIuIecKH

Bonpoc Ne 4. JIns1 ankaHoB HanOoJiee XapakTePHbI PEaKInu:
a) IPUCOSTUHEHUS

b) panukaaIbHOIrO 3aMEIICHHSI

C) MOJIMMEPHU3AIUH

Bonpoc Ne 5. C kakuMu W3 TEPEUMCICHHBIX BEHIECTB MPH COOTBETCTBYIOIIUX YCIOBUSX
pearupyet 3TaH: 1) Bogoposa, 2) kuciopon, 3) xjop, 4) a30T, 5) cossHas Kuciaora?

a)l,23

b)2,3,5

c)2,4

d) 2,3

Bomnpoc Ne 6. OGmias ¢popmyra aJIKeHOB:
a) CnHan + 2

b) CnHzn

C) CnHanz

d) CnH2n -6

Bonpoc Ne 7. Peakuus npucoeIMHEHNs BOJAOPO/1a HA3bIBAETCS:
a) TUAPUPOBAHUEM

b) rumporanoreHupOBaHUEM

C) rupaTaIuei

d) neruapupoBanuemMm

Bomnpoc Ne 8. B peakiiuu 6pomupoBaHusi mporeHa oopasyercs:
a 1,3-nubpommnpornan

b) 1-6pomnpornan

C) 2-6pomrnponan

d) 1,2-aubpommpornan

Bomnpoc Ne 9. T'ekceH OT rekcaHa MOKHO OTIIMYUTH C ITOMOIIBIO:
a) OpOMHOI BOJIBI

b) pacTBopa 6poMoBOI0pOIA

C) UHAMKATOpA

d) BoHOTO pacTBOpa CEPHOMN KHCIOTHI

Bonpoc Ne 10. IIpucoennHenue BOJbI K aIKEHAM HA3bIBAETCS PEAKIIUEH:
a) TUAPUPOBAHHUS

34



b) runporanorernpoBanus
C) ruapaTau
d) neruapararu

Bonpoc Ne 11. KauecTBeHHbIE peakiiy Ha aJIKEHBI:
a) TUIPUPOBAHKE

b) oxucnenue pacTBOpoM rnepMaHraHata Kajust

C) rumpaTanus

d) runporanus

Bonpoc Ne 12. Kakas obmast popmyna COOTBETCTBYET FOMOJIOTHYECKOMY DPSIIy apOMaTHUECKUX
YTJIEBOJIOPOIOB

a) CrHop

b) CnHZn+2

C) CnHZWZ

d) CnHZn—G

Bomnpoc Ne 13. beH3011 npy KOMHaTHOM TeMIiepaType sBJISIETCS:
a) becuBeTHOM KUIKOCTHIO

b) TBepabiM BeleCcTBOM

¢) ['azom

d) ITna3zmoii

Bomnpoc Ne 14. Pactopsiercst iu 6€H3071 B BOJIE:
a) Ja

b) Yactuuno

C) Her

d) ITpu oxnaxaecHuH

CH;

Bomnpoc Ne 15. YrneBogopoay cieayromero coctana: COOTBETCTBYET Ha3BaHHUE:
a) DTunoeH3o01

b) Tonyou

€) Metunben3on

d) Bunnnbenson

Bonpoc Ne 16. CtpykTypHyto hopmyy O€H301a IPEIIOKHUIT:
a) U. I'nayGep

b) ®@. Kekyne

c) M. Qapaneit

d) O. Muyepiux

Bonpoc Ne 17. Jlononuure ¢pa3y « 1aBHBIM KOMIIOHEHTOM IPUPOJIHOTO ra3a SBISETCS ...»
a) aTaH

b) metan

C) O6yran

d) 6enzomn

Bonpoc Ne 18. Jlononnure ¢pa3y «lomyTHbli ra3 oTan4aercss OT IPUPOIHOTO TEM, UTO ...»
a) HEe OTIMYaeTcst
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b) COCTOHUT U3 OANHAKOBBIX COGHHHGHHﬁ, HO B Pa3HbIX OGLGMHBIX COOTHOILLICHUAX
C) COIEPIKUT OOJIBIIIOE KOJTMYECTBO Pa3HBIX YIIIEBOIOPOIOB
d) He comepKHUT MeTaHa.

Bonpoc Ne 19. [lononaute dhpa3y «HedTs — 310 ...»

@) YHUCTOE CII0KHOE BEIIECTBO, COCTOSIIICE U3 YIIepo/ia U BOAOpOIa

b) cmech BemecTs, npeacrassionas coO00i pacTBOp ra3000pa3HbIX U TBEPABIX YIIIEBOIOPOIOB

C) MpUPOAHAS MACJISTHUCTas TOproYas >KUAKOCTh CO CHCHU(UYECKHM 3alaxoM, COCTOSIIAs B
OCHOBHOM M3 CJIO)KHOW CMECH YTJICBOJIOPOJIOB

d) cMech HEOpPraHUYEeCKUX COSTNHCHUH.

Bonpoc Ne 20. Jlononaute ppazy «M3 HeGTH mOIyHaroT. . .»

a) OceH3uH

b) kepocun

C) OeH3MH, KEPOCHH, JIUTPOUH

d) murpouH, KepoCUH, OEH3UH, Ta30iJIb, Ma3yT U MPOAYKTHI UX MEPEpabOTKH
€) BC€ OTBETHI HETIPABUJIbHEIE.

Bonpoc Ne 21. Jlomosmnute (dpasy «lIpomecc pacmaga MOJEKYN CIOXKHBIX YIIIEBOIOPOIOB IO
00J1ee MPOCTHIX MO/ ACHCTBUEM BBICOKON TeMIepaTyphl U KaTanu3aTopa Ha3bIBaeTCA. . .»

a) KPEKMHIOM

b) TepMHUUECKUM KPEKHHTOM

C) peKTU(UKAIIMOHHOM MTEPETOHKOM

d) KaTaTUTHYECKUM KPEKHHTOM.

Bonpoc Ne 22. JTononuure ¢pa3y «Hedts sBisercs ....

d) 9KOJIOTUYECKH BPEIHBIM BEUICCTBOM, T.K. OTPHUIATEIHHO BIIMSCT HA PACTCHHS W JKUBOTHBIX,
OTpABJISISl X 32 CUCT HAIMYMSI B HEH BPE/IHBIX BEILIECTB

b) skonoruuecku Ge3BpeIHBIM BEIIECTBOM

C) DKOJIOTMYECKH IIOJIC3HBIM BEIICCTBOM, T.K. COJEPKUT BEIIECTBA HEOOXOAMMBIC IS
KHU3HECATSILHOCTH OOJBITMHCTBA OPTAaHI3MOB

d) mosie3HBIM U BPEAHBIM BEIIECTBOM B 3aBHCHMOCTH OT YCIIOBHHA.

Bomnpoc Ne 23. B coctaB MOJIEKyJIbI CIIUPTA BXOIUT (QYHKIIMOHATIBHAS TPYIIa
a) — CHO;

6) — COOH;

B) - NHy;

r) - OH.

Bonpoc Ne 24. Y6epure «JIMIIHEE) BEIIECTBO
a) C3;H,0OH;
b) C2H5OH;
c) CH3;COH;
d) CH;OH.

Bonpoc Ne 25. C yBennueHHEM OTHOCUTEIBHOM MOJIEKYISIPHOM Macchl paCTBOPUMOCTH CITUPTOB
a) yXyaAlaercs;

b) He n3mensiercs;

C) yay4IIaeTcs;

d) usmensiercs.

Bonpoc Ne 26. Peakiust arepudukaniua — 3T0 peaklusi B3aUMOJICHCTBUS MEXKAY:
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a) CIIUPTOM U KHCJIOTOM;

b) ajgbpaeruoM U KUCIOPOIOM;

C) ABYMsI OJTMHAKOBBIMH CITMPTAMHU;
d) ciupTOM M OCHOBAHHEM.

Bonpoc Ne 27. Otanon HE pearupyer ¢
a) BOJIOM;

b) runpokcugom meau (11);

) okcuaom menu (I);

d) xuciopomom.

Bonpoc Ne 28. ITpu narpeanuu oime 140 °C B npucyrcrBun HySO4 u3 sTanosa momyvaercs:
a) MeTaH;

D) STUIIEHT KO,

C) DTHJICH;

d) aeruen.

Bomnpoc Ne 29. CniupTtbl mnMerOT (hopmy.ay:
a) R-OH

b) R-COOH

¢) R-NH;

Bonpoc Ne 30. CnupThI — 3TO:

a) MPOU3BOJHBIC YIIIEBOJOPOAOB, TAC OAMH WM HECKOJIbKO aTOMOB BOJOPOJA 3aMEIlEHBI Ha
THJIPOKCHIIBHBIC TPYIIIBI

b) mpou3BoOaHBIC YII€BOJOPOIOB, I€ OJAWH HJIM HECKOJIBKO aTOMOB BOJOpPOJA 3aMEIICHBI Ha
KapOOKCHUJIbHBIE IPYIIIbI

C) MPOU3BOJHBIC YIIIEBOJOPOAOB, TAC OAMH WM HECKOJIbKO aTOMOB BOJOPOJA 3aMEIlEHBI Ha
KapOOHUJIbHBIE TPYIIIIbI

Bonpoc Ne 31. K MHOroaToMHBIM cIMPTAM OTHOCHTCS:
) TIHMLEepUH

b) MeTHITOBBII

C) STUJIOBBII

Bonpoc Ne 32. MeTtaHo.1 npuMeHsieTcsl 1151 M3TOTOBJICHUS
) TIacTMAacChl

b) nexapcts

C) XJ1I0IM4aTo0yMaXHOW TKaHU

Bonpoc Ne 33. DTH/IEHIVIMKOJIb HCIOJIb3YeTCsl B KadyecTBe:
a) aHTH(]pu3a

b) mamuaHOTO Maca

C) JIEKapCTBEHHOTO BEIIECTBA

Tect 2. (2-BapuaHT)
Bonpoc Ne 1. I'muuepun:
a) He SJIOBUTHIN
b) cTaHOBUTCS SITOBUTHIM IIPH BBICOKMX TEMIIEPATypax KHITEHHUS
C) OYEHb STOBUTHII
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Bonpoc Ne 2. KauecTBeHHOH peakuueii Ha IVIMLIEPUH SIBJIsIETCSl B3aUMO/IelicTBHe C:
a) ruapoxcuaom menu (1)

b) runpoxcunom Hatpus

C) KapOOHOBBIMHU KHCIIOTAaMHU

Bonpoc Ne 3. CopOuT HCOIb3YyeTCs B KauecTBe:
a) 3aMEHHUTEIS caxapa

b) KpeMOB 1151 CMATUCHHUS KOKH

C) Macya JyIsi CMa3bIBaHMS JBUTATEIIS

Bonpoc Ne 4. Ha ocHOBe HUTPOTIJIMIIEPHHA U3rOTABJIMBAKOT:
a) TMHAMHT

b) maBcan

C) pe3uny

Bonpoc Ne 5. O6pazoBaHue «cepedpsHOro 3epKaina» B peakii ¢ aMMHAaYHbIM pacTBOPOM OKCHIA
cepeOpa OKa3bIBAET, YTO B MOJICKYJIC BEIIECTBA CONCPIKUTCS

a) kapOOKCWIIbHAA TpyMIa

b) nBoiinas cBs3b Mexay aromamu C u O

C) anbJeruHas rpymnmia

d) atom yriepoza B SP’-rHOPHIHOM COCTOSHUHI

Bomnpoc Ne 6.C moMoImipi0 aMMHavYHOTO PacTBOPa OKCHIA cepedpa MOKHO Pa3InuUTh PACTBOPBI
a) MeTaHOJIa M TAaHOoJIa

b) staHona u sTaHansa

C) MIIMIEPHUHA U STHJICHTIIMKOJIS

Bonpoc Ne 7.C ruapoxcunom menu (I1) pearupyrot o6a BemiecTBa
a) TTUIEPUH U MPOIaHalb

b) areranbaerua u 3TaHON

C) 9TaHOI U PeHOI

d) dbenon u popmanbaeru

Bonpoc Ne 8. CoctaB kKapOOHOBBIX KMCJIOT OTpaXxaeT odmas popmyna
a) RCOOR

b) RCOH

¢) ROH

d) RCOOH

Bonpoc Ne 9. @yHKIMOHAIBHAS TPy KapOOHOBBIX KUCIOT COCTOUT U3...
a) KapOOHUJILHOM ¥ aMUHOTPYIIIBI

b) ruAPOKCHIBHON U AMHUHOTPYIIIIBI

C) KapOOHUIILHOM U THJIPOKCUIIBHOM IPYIIIbI

d) kapOOHMIBHOM ¥ HUTPOTPYIIITHI

Bonpoc Ne 10. B xoze peakuuu stepuduranuy KapOOHOBBIE KUCIOTHI pearupyroT
a) C MeTaJlJIaMu

b) ¢ ocHOBaHHUSIMHU

C) co cnupTaMu

d) ¢ kucnoramu
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Bonpoc Ne 11. I'me B npuposie MOKHO BCTPETUTh METAHOBYIO KUCIIOTY?
a) B KOPHSIX BaJICpUaHbI

b) B mporopkiiem macine

C) B MypaBbsX, B KpaIlluBe

d) B mosioke

Bonpoc Ne 12. HazoBure kapbonoByto kuciory CsH;,COOH
a) KarpoHoBas

b) ykcycnas

C) IpONMOHOBAs

d) macnsHas

Bonpoc Ne 13. ArperaTHoe COCTOSIHUE YKCYCHON KHCIIOTBI:
a) ras

b) sxuaxocTh

C) TBEpI0€ BEIIECTBO

Bompoc Ne 14. C xakumMu U3 NEPEUYHCICHHBIX BEIIECTB BCTYMAIOT B PEAaKIMU KapOOHOBBIC
KHCJIOTHI:

d) CO CHMpPTaMH B TPUCYTCTBHUHM KHCJIOTHOTO KaTalW3aTopa; b) MeTaJuIMYecKUM HATpUEM C)
THIIPOKCUIOM HaTpus d) METaNTHIeCKUM cepedpom

a)a,

b)a, 6

C)a,0,B

dyr

Bompoc Ne 15. Peaxmusi, oOpaTHasi peakiuu dSTepupUKaIN, Ha3bIBACTCSA PeaKIuei
a) HeUTpan3anuu

b) nerunparanuu

C) TUIPUPOBAHMS

d) ruaponuza

Bomnpoc Ne 16. XKupbsr — 370 crokHbIe 2pupbI

@) 9TaHOJIa ¥ BBICIIUX KAPOOHOBBIX KUCIIOT

D) STUICHTTTHKOIIS U BBICIIMX KAPOOHOBBIX KHUCIIOT
C) IIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIOT

d) rmnepuHa ¥ HU3IMUX KapOOHOBBIX KHCIIOT

Bonpoc Ne 17. BzaumoaeiicTBuE )XHPOB C PACTBOPAMH IIEI0UEH — ITO pPeaKIUs
a) aTepUpUKALIH

b) okucienus

C) OMBLICHUS

d) npucoeauHeHus

Bomnpoc Ne 18. Mbiio — 310

a) CMeCh CTEapuHOBOM U MATbBMUTUHOBOW KHCIIOT

b) HaTpreBbIe U KaJHeBbIE COJIM CTEAPUHOBON M MATbMUTUHOBOW KHCIIOT
C) HATPUEBBIC U KAJTUEBBIE COJIM OJICMHOBOM KHUCIOTHI

d) HaTpueBbIC U KATUEBBIC COJH YKCYCHOW KHUCIIOTHI

Bomnpoc Ne 19. Kakoii TpexaTOMHBIN CIIUPT BXOJUT B COCTaB KUPOB?
a) 'muuepun
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b) Drunenrnukoan
¢) CopOur

Bonpoc Ne 20. Beibepute npaBuiibHOE yTBEPKIACHUE:

1) cnoxxHbIe 3pUPBI — 3TO MPOU3BOAHBIE KAPOOHOBBIX KUCIOT, B KOTOPBIX aTOM BOIOPO/a
3aMelIeH Ha YIIeBOIOPOAHBIN pauKa;

2) peakuus MOIy4eHUs CIOXKHBIX 3(PUPOB U3 KAPOOHOBBIX KUCIIOT U CIIMPTOB HA3bIBACTCS
peaKkuye HeuTpanu3aiuu.

a) ToJIbKO 1

b) Toabko 2

C) 00a nmpaBUJIbHBIE

d) HeT nmpaBUIIBHOTO OTBETA

Bonpoc Ne 21. Cpeny mpeAcTaBICHHBIX HI)KE XapaKTEPHCTHK BBHIOEPUTE Ty, KOTOpast OTHOCHTCS
K CJIO)KHBIM 3(UpaM ¢ HeOOIBIIONW MOJIEKYIISIPHONW Maccoil:

a) TsDKeJlee BOJIbI

b) umeror 3anaxu GpyKTOB

C) XOpOIIIO paCTBOPUMEI B BOJIE

Bonpoc Ne 22. Ha3Banue npoiiecca mojay4eHust CI0KHBIX 3QHPOB:
a) TUIPOreHU3ALMS

b) apomaTuzanus

C) ruzpaTanus

d) srepudukanmus

Bompoc Ne 23. [Ipornecc nmpeBpaiieHust )UIKHX )KUPOB B TBEPJIbIC:
a) TUApUpOBaHUE

b) ruaposus

C) rumpaTanus

d) ramorenupoBaHue

Bonpoc Ne 24. Ykaxure OT 4ero 3aBUCUT (POPMHUPOBAHUE )KUPOB B PAL[IOHE YeJIOBEKa?
a) XapakTepa TPYJIOBOU JIeITeIbHOCTH

b) pexxuma nutanus

C) acCOpPTUMEHTA MPOJYKTOB

Bonpoc Ne 25. ®yHKHOHATIBLHON TPYIIIONH aMHHOB SIBIISIETCS

a) -COOH

b) — OH

C) — NH;

d) - COH

Bonpoc Ne 26. [IpuBenute B cooTBeTCTBHE (hOpMYTy aMUHA U €TO HAa3BaHUE
OOPMYVIIA HA3BAHUE

a) CoHsNHCH; 1) aTnnaMuu

b) CH3NH(C3Hs), 2) mpONMUIATUIIAMHH

c¢) CoHsNH; 3) METHIIDTHIIAMUH

d) CsHsNH, 4) aHUJIMH

5) METUIANITHIIAMUH

Bonpoc Ne 27. AMUHBI SIBIISTFOTCSI OPTaHUYECKUM
a) KUCTIOTaMH
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b) ocnoBanusIMU
C) comsiMu
d) ampoTepHBIME COSAMHEHUSIMHU

Bonpoc Ne 28. @yHKIMOHATIBHBIMY ITPYIIIaMH AMUHOKHUCIIOT SIBJISTFOTCSL:
a) — COOH u — NH;

b) - OH

c)-COH

Bomnpoc Ne 29. AMUHOKHCIIOTBI TTPOSIBJISIOT CBOKCTBA
a) KHCJIOTHBIC

b) ocHOBHBIE

C) amdoTepHbIe

Bonpoc Ne 30. [Ipu B3auMoaeiicTBUM aMUHOKHUCIIOT MKy co00i He 00pa3yroTcs
a) TUIEeTTHIbI

b) Tpunentuabl

C) clIoHBIC d(DHUPBI

d) monumenTH B!

Bonpoc Ne 31. JIst mony4eHuss aMUHOKHCIIOT HeJIb35l HCIIOJIb30BATh PEaKIUU:
a) ruzpoir3a OeIKoB

b) B3arMoeHCTBHS raIOreHOTPOU3BOIHBIX KAPOOHOBBIX KUCIOT C aMMHAKOM
C) OMOTEXHOJIOTHYECKHI METO/T

d) B3aunmoieiicTBIE KapOOHOBBIX KHCIOT C aMMHAKOM

Bonpoc Ne 32. AMUHOKHCIIOTHI He HCIOJIB3YHOTCS
a) B MEIUITMHE

b) mist mpon3BoACTBA KpacUTECH

C) nJist cuHTEe3a OeKOoB

d) B cebCKOM XO3SHCTBE.

Bonpoc Ne 33. CkobKO COEpKHUTCS allb(a-aMUHOKHCIIOT B YEJIOBEYECKOM OpTraHH3Me:

a) IBa/IIIaTh

b) Tpuanare

C) COpPOK TISATh
d) He comepxut

Kontpoinpyembie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I1K.1.2

Karouu k Tectam

Paszgea 1. TeopeTuyeckue OCHOBbI XUMMH.

1-sapuanm 2 — eapuanm
Ne . Ne .
IpaBuabHBI 0TBET I[paBuabHBIN 0TBET
BOMpoca BOMpoOca

1. A 1. A

2. A 2.

3. A 3. A

4, B 4, A

5. A 5. c

6. B 6. b
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28

29

30

31

32

> > |> > > 0P

33

Kpurepun onenku:

«S»—0t1 86% 110 100% mpaBUIIBHBIX OTBETOB.

«4»— ot 76% 1o 85% npaBUILHBIX OTBETOB.
«3»—0t1 61% 10 75% npaBUIBHBIX OTBETOB.
«2»—MeHee 61% npaBUIIBHBIX OTBETOB.

10.

11.

12.

13.

14

15

16

17

18

19

20

21

22

23

24

25

O|>|>|0c|>|>wmO|0|00|c|O0|0|0|2|

26

27

28

29

30

31

32

33
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Pa3znen 5. Kunernueckue u TepMOXMMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX
peakuuii

Bomnpoc Ne 1. Peakiius 2H,0 + 2Na = 2NaOH + H,1 + Q oTHOCHTCS K peaKIusiM:
a) pa3oKeHUs, FK30TEPMUUECKIUM

b) 3ameneHus1, SK30TEPMUIECKUM

C) NpUCOETUHEHUS, SHAOTEPMUYECKUM

d) o6MeHa, SHIOTEPMUIECKUM

Bomnpoc Ne 2. Cxopocts nipsimoit peakiiuu Ny + 3H;, «<» 2NH3 + Q Bo3pacraer mipu:
d) yBEIMUYCHUHU KOHIICHTPAINH a30Ta

b) yMeHbIIICHUN KOHIICHTPAIIMU a30Ta

C) yBEJIUYCHUH KOHIICHTPAIIUH aMMHaKa

d) yMeHbIIIeHHH KOHIIEHTPAIIUK BOIOPO/Ia

Bonpoc Ne 3. PapHoBecue B cucteme Ny + Oy «» 2NO — Q Oyzner cMemaTbest B CTOPOHY ITPOJTYKTa
peaKIuu mpu:

a) MOHMKEHUU TEMIIEPATYyPHI

b) yBennueHnuu naBieHus

C) YMEHBIIICHUH JaBJICHUS

d) yBenmmueHHH KOHIIEHTPALUK KUCIOPOIa

Bonpoc Ne 4. Ha cocTostHre XuMH4eckoro paBHoBecus B cucteme 2SO0, + O, - 2503+ Q
He BJIHMSIET:

a) KaTajau3arop

b) n3MeHeHHe KOHIIEHTPALUU HCXOJHBIX BEIIECTB

C) U3MEHEHHE TEMIIEPATYPbI

d) u3meHeHne 1aBIeHUs

Bonpoc Ne 5. Ha ckopocTh XUMHUYECKOI Peakini MEKIY PaCTBOPOM CEPHOM KHUCIIOTHI U
’KEJIE30M He 0KA3bIBAET BIIHMSHUSL:

) KOHIICHTPALHSI KUCIOTHI

b) yBenuuenue naBieHus

C) Temrieparypa peakiuu

d) u3menbueHuE Kenesa

Bompoc Ne 6. /{7151 yMEHbIIEHHUST CKOPOCTH XUMHUECKOW PeaKIny HEOOXOTUMO:
a) YBEIMYHUTh KOHIICHTPAIMIO PEArHpYIONIHX BEIIECTB

b) BBecTH B cHCTEMY KaTaaHu3aTop

C) OHU3UTH TEMIIEPATYPY

d) moBBICHTE TEMIIEpPATYPY

Bonpoc Ne 7. Peaknus mosryuenust ammuaka No+ 3Ho«> 2NHj sBiisieTcst peakimeii:
a) 3aMelIeHHUs, KaTATUTUYECKOH, YHI0TEPMUUECKOI

b) coemuHeHMs, KATATUTHYECKON, 9K30TEPMUIECKOM

C) OKUCJIMTEIbHO-BOCCTAHOBUTEIBHOM, HEKATAIUTUYECKOU, IK30TEPMUUYECKON

d) oOMeHa, HEKaTaTUTUIECKOM, SHI0TEPMHUUECKOM

Bompoc Ne 8. YcTraHOBHTE COOTBETCTBHE MEKIY THIIOM PEAKIIMH U €€ YpaBHEHHUEM:

TUIT PEAKIINN YPABHEHUE PEAKIINU
1) coemuHeHne a) 2H,0 = 2H,+ O,
2) pa3noxeHue b) 2Al + 3CuSO4 = Aly(SO4)s+ 3Cu
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3) 3amelienue C) 2S0,+ Oy 2S03
4) obmeH d) K2SO3 + 2HCI = 2KCI + SO, + H,0

1-c;2-a;3-b;4-d

Bonpoc Ne 9. J{iist yBeIMUeHNs CKOPOCTH XHMHUECKOit peakimu: Mg(1B) + 2H" = Mgz+ + Ha (1)

HEOOXO0INMO:

a) 100aBUThH BOJIBI

b) yBeIMYKUTh KOHIIEHTPAI[MIO HOHOB BOJIOPOIa
C) YMEHBIIUTh TEMIICPATYPy

d) yBeIMYUTh KOHIICHTPAI[UIO HOHOB MarHus

Bonpoc Ne 10.C Hau6osnpiiei CKopocTbio IPU KOMHATHOW TeMIIEpaType MPOTEKAET PEaKIIHsi:

a) yraepoja ¢ KUCIOpOoIoM

b) *xene3a ¢ pacTBOPOM YKCYCHOM KHCIOTBI

C) JKeJie3a ¢ COJITHOW KUCIIOTOM

d) pacTBOpPOB TUIPOKCHU/IA HATPHUS U CEPHOM KHCIIOTHI

Bonpoc Ne 11. Eciu niporieccsl epexojia CUCTEMBI IPOUCXOISAT IIPH MOCTOSTHCTBE JABICHUS

CHCTEMBI, TO OHU Ha3bIBAOTCS:
a) U300apHbBIMU;
b) n30X0pHBIMH;
C) U30TEPMHUYUCCKUMU;
d) n306apHO-U30TEPMUUECKUMH.

Bonpoc Ne 12. Eciu npotiecchl epexoia CUCTEMbI TPOUCXOAT MPHU MOCTOSTHCTBE TEMIIEPATYPhI

CHCTEMBI, TO OHH Ha3bIBAIOTCS:
a) n300apHBIMU;
b) nzoxopHbIMu;
C) U30TEPMHUYECKHMU;
d n300apHO-M30TEPMHUYCCKUMH.

Bonpoc Ne 13. Eciiu mporieccsl epexo/ia CHCTEMBI IPOUCXOIAT MPH MTOCTOSTHCTBE 00beMa
CHCTEMBI, TO OHU Ha3bIBAIOTCS:

a) U300apHBIMH;

b) uzoxopHbIMY;

C) U30TEPMHUYECKHUMU;

d) n306apHO-U30TEPMUIECKIM

Bonpoc Ne 14. KonnyecTBeHHOE COOTHOILIEHHE MEXTy U3MEHEHHEM BHYTPEHHEH SHepruu,
TEIIOTOM U paboTON yCTaHABIMBAET:

a) MEepPBbIi 3aKOH TEPMOJUHAMUKH;

b) BTOpOIt 3aKOH TEPMOTUHAMUKY;

C) TPETH 3aKOH TEPMOJUHAMUKHU.

Bonpoc Ne 15. Tepmoxumust — 3T0:

a) pa3zen XUMHUH, U3Y4arolui TerioBbie 3 (HEeKThl XUMUYECKUX peakuuil 1 (pa3oBbIX
[IPEBPAILCHU;

b) pazmen xumun, U3yvarouii KHHETHYECKUE 3aKOHOMEPHOCTH PEaKITHH;

C) pa3aes XMMHUH, U3Y4aroIUi TayTOMEPHBIE U U30MEPHBIE NIPEBPAILEHUS OPTAaHUUECKUX
COEeIMHEHH];

d) pa3zen xuMum, U3y4aronMii HEOPraHMYECKUE KPUCTAILITBI.
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Bonpoc Ne 16. BenmnunHa, XapakTepu3yroiasi COCTOSTHUE TEPMOIMHAMHYECKOTO (TETIOBOTO)

PaBHOBCCHUA MaKpOCKOHquCKOﬁ CHUCTCMBI, — 3TO!

a) 1aBJICHHC;

b) remnepatypa;
B) 00BbeM;

C) KOHLIEHTpaLHsl.

Bonpoc Ne 17. Pazgen xumuu, n3ydaromuii IpoLecchl, IPOTEKAtOIINe 1101 BO3EHCTBUEM CBETA,

IIOJIY4YHJI Ha3BaHHUE!

Ipu:

a) TepMOXUMUS;

b) poroxumus;

C) dhusnyeckas XUMUS;

d) HeopraHuueckasi XuMHsL.

Bomnpoc Ne 18. Peakiuu, cOnmpoBOKIAIOMINECS BBIJICICHUEM TEIUIOTHI, POTEKAIOT 00JIee MOJTHO

a) OXJIAKJICHUH;
b) marpeBanuu.

Bonpoc Ne 19. Bemectsa, 3aMeJIr0Ine XUMAYECKYIO PEAKIIHIO, — 3TO:
a) KaTalu3aTopsbl;

b) uarHOUTOPHI.

Bomnpoc Ne 20. Xumunueckoe paBHOBecHe — 3TO COCTOSIHHE, IPH KOTOPOM CKOPOCTH NMPSIMOi U

0o0paTHON peaknuii paBHbl. YT0 NX NepPeYnCIeHHOT0 HUKE He BJIUSIET HA XHMHYeCKoe paBHOBecue?

a) JTaBJICHHUE

b) KoHIIEHTpalKs BEIIeCTB

C) IPUCYTCTBHUE KaTaau3aropa
d) remneparypa

Bonpoc Ne 21. CkopocTh XMMHYECKOH peakIuM — 3TO BeJHYHHA, KOTOPasi MOKa3bIBaeT:

a) M3MEHCHHE TEMIIePaTypPhl 3a SANHUILY BpEMEHH

b) M3MeHeHue MIIoIIaaN MOBEPXHOCTH PEarkpyrOIiX BEIIECTB 3a ¢ANHUIYY BPEMEHU

C) U3MCHEHHE JIaBJICHUS 33 SIIUHHILY BPEMCHU

d) u3MeHeHHe KOHLIEHTPAIIMU UCXOJHBIX BEILECTB MM MPOJAYKTOB PEaKIINH 32 SHHUILY BpEMEHH

Bonpoc Ne 22. Ha ckopocTh XUMU4YeCKOii peakiiy He BJIUsieT U3MeHeHHe:
) KOHIIEHTPAIIUS UCXOTHBIX BEIIECTB

b) KOHIEHTpaIUsI IPOIYKTOB PEaKIHU

C)IUIOIIAN COIPUKOCHOBEHUS PEareHTOB

d) Temmeparypbl U TaBICHUS

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, I1K.1.2
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Karouu k Tectam

Pazgean 5. Kunernyeckue u TepMOXMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX

peakuuii

1-sapuanm

Ne
BOINpOCa

IIpaBuibHEBI OTBET

1.

b

T|IO|IT| | QD

NSO~ W

1-c;2-a;3-b;4-d

9

10.

11.

12.

13

14

15

16

17

18

19

20

21

22

T|Q|0 T |T|T|(|2|T(0 |2 (T

Kpurepun oueHku:

«S»—ot 86% 10 100% npaBUITEHBIX OTBETOB.
«»— ot 76% 110 85% NpaBUIBHBIX OTBETOB.
«3»—ot 61% 10 75% NpaBUIBHBIX OTBETOB.

«2»—MeHee 61% npaBUIBHBIX OTBETOB.
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Pa3znes 6. PacTBopbI

Bonpoc Ne 1. J/lucniepcHast cucrema, B KOTOPOU AUCTIEPCHON (a30ii SABISAETCS )KUIKOCTD, a
JMCTIEPCUOHHOM Cpelior — ra3

a) meHa

b) ryman

C) IbIM

d) smynbcus

Bomnpoc Ne 2. I'pyGoaucriepcHast cucteMa, B KOTOPOU JUCIIEPCHOM (a30i SABISETCS KUIKOCTh U
JTUCIIEPCUOHHOM Cpeior — KUIAKOCTh

a) cycIieH3us

b) nena

C) SMYJIbCHUS

d) ucTrHHBIN pacTBOp

Bonpoc Ne 3. J/lucriepcHasi cucreMa, B KOTOPO AUCIIEPCHON (ha30i SBISICTCS TBEPIOE BEIIECTBO,
a IMCIIEPCUOHHOM Cpelo — ra3

a) meHa

b) Tyman

C) SMyJIbCHUS

d) apm

Bonpoc Ne 4. I'pyboaucnepcHas cuctemMa, B KOTOpOi JucnepcHoil (a3oit siBiisieTcst TBepoe
BEILIECTBO U AUCIEPCUOHHON CPENON — JKUJIKOCTh

a) cycrneH3us

b) mena

C) SMyIbCHUs

d) ucTrHHBIN pacTBOp

Bonpoc Ne 5. Pazmeps! yactuil qucnepcHoi (pas3pl B KOJUTOMIHBIX pacTBOpax
a) 6onee 500 Hm

b) 6onee 100 um

¢)or 1 no 100 ™M

d) menee 1 um

Bonpoc Ne 6. Cmech TIIMHBI C BOAOH MPEICTABISET COO0H
a) HIMYJIbCHUIO

b) uctunHbI pacTBOp

C) CyCIIEH3UIO0

d) xosTouIHBIN pacTBOP

Bomnpoc Ne 7. Cmech pacTUTENBHOTO Macia C BOJIOW MPEACTABIISIET COOOM
a) HIMYJIbCHUIO

b) uctuHHbI pacTBOp

C) CYCIEH3HIO

d) KosTOMIHBIN pacTBOP

Bomnpoc Ne 8. [Tnazma KpoBH MpeICTaBISIET COO0H TUCTIEPCHYIO CHCTEMY
a) )KuakocTs B TBEPJOM BELIECTBE

b) TBépmoe BeIIeCTBO B KHUIKOCTH

¢) 'a3 B s)xuakoctu
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d) XKuaxocTh B KHUAKOCTH

Bomnpoc Ne 9. Vxaxure amynscun:(Boibepume neckonvko uz 4 eapuanmos omseema):
a) MOJIOKO

b) ryman

C) maiiones

d) npim

Bonpoc Ne 10. DOMynbcUsIMH Ha3bIBAIOTCS JUCTIEPCHBIE CUCTEMBI, B KOTOPBIX:
a) ra3000pa3HbIe YaCTULIbI PACIPE/ICIICHbI B )KUIKOCTH;

b) razoo0pasHbie yacTUIIBI paclpe/IeICHbI B Ta3e;

C) ofHA KUAKOCTb pa3apobiieHa B IPYroid, He pacTBOPSIOIIEH ee

JKUJIKOCTH;

d) TBep/bie YaCTHUIIBI pACTIPEICICHBI B )KUIKOCTH.

Bonpoc Ne 11. CycnieH3usiMu Ha3bIBatOTCS TAKHE AUCIIEPCHBIE CUCTEMBI, B KOTOPBIX:
a ra3000pa3Hble YaCTUIIbI PACIIPEIEICHBI B )KUJIKOCTH;

b) razoo0Opa3Hbie cHCTEMBI pacipe/ie/iCHbI B rase;

C) )KUAKOCTb pa3po0iieHa B IPYrou )KUAKOCTU HE paCTBOPAIOILEH ee

KHUJIKOCTH;

d) TBepbIC YACTHUIIBI PACIIPECIICHBI B )KUIKOCTH.

Bonpoc Ne 12. JlucniepcHasi cuctema, B KOTOpOil TUCTIEPCHOH (a3oi SIBISETCS KUAKOCTb, a
JUCIIEPCUOHHOM Cpefior — Tra3

a) meHa

b) Tyman

C) IbIM

d) smynbcus

Bomnpoc Ne 13. [Iponyckanue iy4ya cBeTa uyepe3 KOJUIOUIHBIN pacTBOP HATJISITHO IEMOHCTPUPYET:
a) CHHEpE3uC;

b) cennmenTanuo;

C) KOaryJsiuio;

d) apdexr Tunmans.

Bonpoc Ne 14. YcraHOBUTE COOTBETCTBUE MEXKYy IPUMEPOM IUCIIEPCHON CUCTEMBI U €€
kiaccuukanuei. OTBeT JaiiTe B BUJI€ OCIEA0BATEILHOCTU UG, COOTBETCTBYIOIUX OyKBaM IO

angaBuTy.
JIUCIIEPCHAS
CUCTEMA KITACCUOUKATLINA
a) 3yOHas macra 1) amynbcust
b) HedTh 2) cycneH3us
C) M3BECTKOBOE MOJIOKO 3) a’po3ob

d) nmeszomopaHT

Bonpoc Ne 15. YcraHOBUTE COOTBETCTBHE MEXTY SIBIEHUEM U €ro onucanueMm. OTBET Aaiite B
BU/JIE TOCJIEI0BATEIbHOCTH LIU(P, COOTBETCTBYIOLIUX OyKBaM 10 andaBury.

SABJIEHUE OITMCAHUE ABJIEHUA

1) xoarynsuus a) o0pa3oBaHUE KOHYCA «CBETSIIEHCS TOPOKKU»
IIPU MPOITYCKAaHUH Yepe3 KOJJIOUIHBIM pacTBOp Jiyda
cBeTa
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2) cuHepesuc

3) apdpexr Tunnans

b) cnunanue KOIJIOMIHBIX YAaCTHUI] M BBINIAJICHHE
UX B 0CaJIOK

C) caMOTPOU3BOIPHOE YMEHBIIIEHUE 00beMa Tells,
COITPOBOJK/IAFOIIEECS OTICICHUEM JKUIAKOCTH

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, I1K.1.2

Pa3znen 6. IucnepcHble cucTeMbl

Kiaoun k Tecram

1-eapuanm
Ne .
IIpaBuiIbHBIN OTBET
BOIpOCa
1. b
2. c
3. d
4. a
5. c
6. c
7. a
8. d
9. AC
10. c
11. d
12. b
13. d
14 a-2, b-1, c-2, d-3
15 1-b, 2-c, 3-a

Kpurepun onenkmu:
«S»—0t1 86% 1o 100% npaBUIbHBIX OTBETOB.
«4»— ot 76% no 85% npaBUIBHBIX OTBETOB.
«3»—0t1 61% 1o 75% npaBUIBHBIX OTBETOB.
«2»—meHee 61% npaBUIBHBIX OTBETOB.
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Pa3nen 7. XumMusi B ObITY M IPOU3BOJACTBEHHOI 1eATEILHOCTH YeJI0BEKa

Bonpoc Ne 1. Kak Ha3pIBaeTCs pasien XUMUU, H3YIArOIIHA METa00IM3M U IEHCTBUE OTCIbHBIX
BEIIECTB Ha OpraHU3M YeJioBeKa?

a) HAaHOXUMHUSI

b) Hefipoxumus

C) MEIUIIMHCKAS XUMUS

d) xumus oIMMepoB

Bonpoc Ne 2. Kakue riiaBHbIe BelecTBa HCIOIB3YIOTCS 711 TPOU3BOICTBA 3YOHOM 1MacThl?
a) TIeCOK | coJia

b) rumepuH u 1menousb

) [TAB u pepmenTsI

d) MeTasuIBl U BOOPOST

Bomnpoc Ne 3. Uto ucnosb3yeTcs AJisi H3rOTOBJICHUS YUCTSIINX BEIICCTB
a) MeTalIbl, BOAOPOJ, (PEPMEHTHI

b) mecok, cona, menous, [IAB

C) BOCK, TJIMIIEpUH, d3UPHBIC Macja

d) cynbdartsl, menousb, raureput, [IAB

Bonpoc Ne 4. Kakue BelecTBa sIBISIFOTCSI apOMaTU3aTOPaMU B MULIEBOM TPOMBIILITIEHHOCTHU?
a) CIIoKHBIC d(DHUPBI

b) numMoHHast KucaoTa

C) cynbdatbl

d) omHOATOMHBIE CLIPTHI

Bomnpoc Ne 5. Komy npunagnexar cinoba «I1Iupoko pacnpocTupaetr XuMHs pyKu CBOU B JieJIa
uenogeyeckue...»?

a) [lymxkuny

b) MenneneeBy

) JlomoHOCOBY

Bonpoc Ne 6. Kakoii ra3 nmpuMeHsIeTCS B IPUTOTOBIICHHH Ta3UPOBAHHBIX MIMITYYHX HAIIUTKOB?
a) a3oT

b) yriaekucinsrii ras

C) KHUCITOPOS

Bomnpoc Ne 7. KuciotHbie 105KaA1 00YCIOBICHBI:
a) neiictBueM (GpeoHOB

b) BHeceHreM yno0peHuit

C)BBIOPOCOM KHCIIOT

d) BEIOpOCAMU XMMUYECKUX MPEIIPHSITHIA

Bomnpoc Ne 8. [IpoayKT XMMHUYECKOTO TIPOU3BOICTBAITO:
a) IeIT0I03a

b) xuTun

C) MOJUATHIICH

d) kpaxmain
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Bonpoc Ne 9. Conu BbICIINX KUPHBIX KUCIIOT € YUCJIOM yriepoaHsix aromos C10-C18 —
a) MbLIa;

b) 6enku;

C) BUTAMUHBI;

d) ocHoBaHusI.

Bonpoc Ne 10. Uto ucnonb3yercs B KauecTBE TOIIUBA?
a) ['munepun

b) Meran

¢) Cnoxubie 3pups

Bonpoc Ne 11. Kakue BemiecTBa sSIBJISIOTCS apOMaTU3aTOPAMH B MUILIEBON MPOMBIIIJIEHHOCTH?
a) OIHOATOMHBIE CITUPTHI

b) Cynbdatsr

¢) CrnoxxHbie 3¢upsbI

Bonpoc Ne 12. [1n€uKy 1151 MapHUKOB U3TOTABIUBAIOT U3
a) MOJUATHUIICHA

b) momuBUHMIXIIOpH 1A

C) uemnodana

d) HUTPOILIEILTOIO3bI

Bonpoc Ne 13. CunTteTnyeckuil Kayuyk HOJy4yaroT U3
a) XJIOpATEeHA

b) 6yrena

C) OytuHa

d) 2-xnopOyraauena-1,3

Bomnpoc Ne 14. Dkom0ruuecKu YMCTHIM TOILTUBOM SIBJISIETCS
a) BOJIOPO.I

b) HedTh

C) KaMEHHBIH YToJib

d) npupoHbIii ra3

Bonpoc Ne 15. HanGosee TOKCUUHBIM BELIECTBOM, BbI3bIBAIOIIMM HApYLICHUS (PYHKIIMMA
KPOBEHOCHOI ¥ HEpBHOM CHCTEM, HHOT/A CIENOTY U JaKe CMEPTh, SIBJISIETCS

a) MeTaHOI

b) nuctniupoBanHas Boja

C) caxap

d) moBapeHHasi coib

Bonpoc Ne 16. Kakue Mepbl Tpe1oCTOPOKHOCTH CIEeIyeT COOM0AaTh IpU padoTe C AJOBUTHIMU
BELIECTBAMU U JIETKOUCHAPSIOMUMHUCS KUIAKOCTAMU?

a) UCTOJIb30BaTh OYKH, PE3UHOBBIE NIEPUATKH, PECTIUPATOP

b) onpenensaTh 3amax mo cieaaM KUAKOCTH Ha IPOOKe

C) Ha/IeBaTh 3aIUTHBIA CHHTETHYCCKHI XanaT Wwin GapTyk

Kontpoaupyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I1K.1.2

Kiawun k Tecram

Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA
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1-eapuanm

No .
IIpaBunbHEI OTBET
BONpoCca
1. c
2. a
3. d
4. a
5. c
6. b
7. d
8. c
9. a
10. b
11. c
12 a
13 d
14 a
15 a
16 a

Kpurepun oueHku:

«S»—ot 86% 10 100% npaBUIbHBIX OTBETOB.

«4»— o1 76% 10 85% npaBUILHBIX OTBETOB.
«3»—ot 61% 10 75% NpaBUIBHBIX OTBETOB.
«2»—menHee 61% npaBUIIbHBIX OTBETOB.
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Ta6auna 3 - Popma HHPOPMALMOHHON KapThl 0aHKA TeCTOBBIX 3aJaHMI

KoanuectBo dopm T3
Bceero Koutponaupyembie
HaunmeHoBaHue pasaesioB OTKpBITOTO 3akpsbITOro Ha Ynopsinoue
T3 KOMIIeTEeHIIUH
THNA THIIA COOTBETCTBHE HUe
Paznen 1.Teopernueckre OCHOBBI XMMHH 26 26 OK 01 OK1%2< (1)12< 04 OK 07
Paznen 2. Xumuueckue peakuuu 30 29 1 OK 01 OKI_([)IZ< (l)I; 04 OK 07
Paznen 3. CtpoeHue u cBoiiCTBa OK 01 OK 02 OK 04 OK 07
12 10 2
HEOPraHUYECKUX BEIIECTB [IK.1.2
Paznen 4. Ctpoenue u cBoiicTBa OK 01 OK 02 OK 04 OK 07
N 66 65 1
OpPraHNYECKUX COCOUHEHUN [IK.1.2
Paszen 5. Kunetnueckue u
OK 01 OK 02 OK 04 OK 07
TEPMOXUMHUYECKUE 3aKOHOMEPHOCTHU 22 21 1 K12
MPOTEKAHUA XUMUYECKUX PEAKIUN o
Paznien 6. PactBopbl OK 01 OK 02 OK 04 OK 07
15 13 2
MK.1.2
P 7. X
asaen [. XuMis b ObITy i OK 01 OK 02 OK 04 OK 07
[IPOU3BOJICTBEHHOM IEATEIBLHOCTH 16 16 K12
YeJI0BeKa -
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4.4 KoMIUIeKT 3aIaHUH JJI1 KOHTPOJIbLHOH padoThl Nel

Bapuant Nel
1. CocTaBUTh MEKTPOHHBIE KOH(DUTYPALIUU U JIEKTPOHHBIE Tpaduyeckre GopMysl s 37eMeHTOB Ne §,

Ne 12, Ne22

2. 3anuIInTe peaKkiui MEKIY pacTBOPAMH AJIEKTPOIUTOB, €CIIM OHU BO3MOYKHBI:

Na,SO3suHCI, MgCl, uNaOH, KOH u HNO:3.

Hanummre nosiHele U COKpaleHHbIE HOHHBIE YPAaBHEHUSI peakLUi U 1aliTe O0bsICHEHHE.

3. Ompenenute, B KaKoM citydae OyAeT MpoTeKaTh THAPOJIN3, IPH PAaCTBOPEHUHU COJM B Boze. HanmumuTe

YpaBHCHHUEC pC€aKIH THAPOJI3a I 9TOM COJIH:

a) KBr;
6) K,SOy;
B) KNOy;
4. OnpeneauTh OKUCIUTENb U BOCCTAHOBUTENb B PEAKIIUH. Y PABHIUTE METOIOM JIEKTPOHHOTO
Oananca:
Na + H,O— NaOH+H,
5. Hannmure ypaBHEHUE 3JIEKTPOIUTHUECKOM TUCCOIMALINN CIAEAYIOMINX BEIECTB:
H>SO,4; KOH; KNO3
[ToguepkHUTE OJHOM YEPTOU KATUOHBI U JBYMS — AHUOHBI.
6. Pemmte nenouky npeBparieHuii
H, — HCIl — FEC|2—> FE(OH)Z — FeSO,
Bapuant Ne2
1. CocTaBUTb 37EKTPOHHBIC KOH(PUTYPALIMU U AJIEKTPOHHBIE Tpaduueckue Gopmysbl s 3neMeHToB Ne 6,

Ne 11, Ne21

2. 3anuIuTe peakluu MEeXAy pacTBOPAMU 3JIEKTPOJIUTOB, €CJIM OHU BO3MOXKHBI:

Na,CO3zu HNO;3, CUC'zl/I KOH, NaOH u HZSO4;

HanummTe nosHble ¥ COKpallleHHbIe HOHHBIE YPaBHEHUS peakLuil U JaiTe 0ObsICHEHHE.

3. YKaxxuTe coJib, BOJHBIN pacTBOp KOTOPOH UMeeT HelTpanbHyto cpeny. [louemy? PacnumuTe runponus

BBIOpaHHOM coyn

1) K,SiO;
2) NaNO3
3) ZnSO,4

4. OnipenenuTh OKUCINUTENh U BOCCTAHOBUTENb B PEAKIIUH. Y paBHANTE METOIOM DJIEKTPOHHOTO OanaHca:
HCI + Zn — H,+ ZnCl,
5. Hanmmre ypaBHeHHE 2IEKTPOIIMTHYECKOH TMCCOUALINY CIIEAYIOIINX BEIIECTB!
HNO3; NaOH; BaCl;
[ToguepkHUTE OJJHOI YEPTOI KAaTHOHBI M ABYMS — aHHOHBI.
6. PemuTe 11enovku npeBparieHuit

1)Ca — CaO— Ca(OH), — Caz(POy),

!
CaCl,

Bapuant Ne3
1. CocTaBUTh 7IEKTPOHHBIE KOH(DUTYPALIUU U AJIEKTPOHHBIE Tpaduyeckre GopMyIbl s 37eMeHTOB Ne 7,

Ne 16, Ne20
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2. 3anuIuTe peakiu MeKIY pacTBOPaAMH AJIEKTPOIUTOB, €CIIM OHU BO3MOXKHBI:

K2CO3u H,SO4, CuSO,4, KOH, NaOH u HCI.

Hanummre nosHbIe U COKpalleHHbIe HOHHBIC YPaBHEHUS peakuii U JaiiTe 0ObsICHEHNUE.

3. Onpenenute Kakas U3 ITEPEUUCICHHBIX COJICH, MOABEpraeTcs TUAPOIM3Y MO aHuoHy. Hamummte

ypaBHEHUE TUAPOJIN3a ATOM COJIM U YKaKUTE CPEey pacTBOpa:
a) BaCly;

0) KsS;

8) NH,CI;

4. Onpenenutb OKUCIUTENIb U BOCCTAHOBUTENb B PEAKUUHU. YPABHSIUTE METOAOM 3JIEKTPOHHOIO
OajaHca:
Li + O,— Li,O

5. Hanmmmure ypaBHEHUE JIEKTPOIUTHIECCKON TUCCOIMALINN CIASAYIOIINX BEIIECTB:

Na,SOy; HC'; Ca(OH)z
[ToguepkHUTE OTHOM YEPTON KATUOHBI U IByMSI — aHUOHBI.
6. PemmTe 1enoyku npeBparieHui

Ba — BaCl, — BaSO,

!
BaO — Ba(OH),

Bapuant Ned
1. CocTaBUTb 37EKTPOHHBIE KOH(PUTYPALIMU U AJIEKTPOHHBIE rpaduueckue Gopmybl ass aneMeHToB Ne 3,

Nel4, Ne26.

2. 3anuimure peakuun MEXKAy paCTBOpPAMU SJICKTPOJIUTOB, €CJIN OHU BO3MOKHBI:

BaCl, , H2SO4, FeCls , KOH, KOH uHCI.

Hanumure nojaHeie u COKpPAIICHHBIC HOHHBIC YPABHCHUS peaKHI/Iﬁ U JaunTe 00BsACHEHHE.

3. OHpe,[[eJ'H/ITe Kakagd u3 TMCPCUUCICHHBIX coneﬁ, noABEPracTCsa TUuApOJIU3y IO KaTUOHY. Hanummre

YpaBHEHHE THIPOJIIN3a ITON COJIM M YKAXKHUTE CPEely pacTBOpa:

a) KzSO4

6) KoCOs,

B) FEZ(SO4)3

4. OHpeHCHI/ITB OKHCJIUTCIIb U BOCCTAHOBUTCIIb B PCAKIIUH. ypaBHHﬁTe MCTOIOM 3JICKTPOHHOTO OamaHca:
P+0,— P,0s5

5. Hanumure YpaBHCHUC BHGKTpOHHTquCKOﬁ Aucconuranuvu CICAYIOMUX BEIICCTB:

Na,COs; KCI; Ba(OH),
HO,[[qepKHI/ITe OIHOM "IepTOI\/’I KaTUOHBI U IBYMS — aHUOHBIL.

6. PemmuTe 1enovky npeBparieHui
Na — Na,O — NaOH — NazPO, _,BazPO4

OTBeThbl 1 KOMMEHTAPUH:
Bapuant Nel
1. CocTaBuTH JIEKTPOHHBIE KOH(PUTYpAITUU U JIEKTPOHHBIE Tpaduueckre GopMyItbl JIst 371IeMEeHTOB Ne 8,
No 12, Ne22
Pemenue:
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Ne 8 - Kucnopop,
nexTponnas Gopmy:a atoma Kucaopoaa:1s® 2s% 2p*
Cokpamennasi 21eKTponnast koupurypamus O: [He] 2s° 2p*

PacnpezeneHue 3nekTpoHOs B aToMe kucnopoaa (O)

Ne 12 — Maraui
Jaexrponnas gopmy.aa aroma maruusi: 15 25 2p° 3s?
Coxpamennasi 31eKTponnast Koupurypamus Mg: [Ne] 3s®

Pacnpenenesue ane TpoHos B arome marsua (Ma)

S

INexTpoHHO-rpathuyeckan cxema martug (Mg)
o
Gl

2 [T TTTT

Js ET\

No22 — Turan

JuekTpoHHas ¢opMyJa aToMa THTAaHA B TMOPSAKe BO3PACTAHMSA
15 25% 2p® 352 3p° 4s? 3d?

JyleKTPOHHAsA (hOPMYJIa aTOMA TUTAHA B MOPAJKeE CJIe0BAHUS YPOBHeIi:
1s® 25° 2p° 3s? 3p° 3d* 457

CokpauleHHas 2aeKTponHast koupurypauns Ti: [Ar] 3d° 4s

JHeprui

opOuraJueii:
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Pacnpepenesite sNexTPOHGS B 3ToMe THuTasa (1))

OnekTpoHKo-Tpaduyeckan cxena Tvwraka (T1)

it ]

3s[T Isp[T T[T Jsa[T [T ] | T 1

o[l

2. 3anuIInTe peaKki MEKIY PaCTBOPAMH AJIEKTPOIUTOB, €CIIM OHU BO3MOYKHBI:
Na,SOz u HCI, MgCl, 1 NaOH, KOH 1 HNO3 .

Hanummre mosiHbIe U COKpalieHHBIC HOHHBIC YPABHCHHS PEAKIIUi U TaliTe 0ObSICHEHNE.
Pemenue:

1) Na;SO3+2HCI=2NaCl+H,0+S0,

mosiHoe HonHoe ypapuenne:2Na +S0;7+2H +2CI" =2Na*+2CI+H,0+S0,
COKpaNIéHHOE HOHHOE YPaBHEHHUE: 2H"+ 8032' =H,0+S0,

2) MgCl, +2NaOH = 2NaCl + Mg(OH),
IMoaHoe nonnoe ypasuenue: Mg>* +2CI~ +2Na® +20H™ =2Na* +2CI~ + Mg(OH), (ocanox)

coKpaiménnoe HoHHOe ypaBHeHue: Mg?* + 20H™ = Mg(OH), (ocamok)
3) KOHuHNO; _ peakius He uaér

3. Onpenenure Kakas W3 MEPEUUCIICHHBIX COJIEH, MOABEpracTcs THAPOIN3Y MO KaTWoHy. Hamwmmre
ypaBHEHHE THIPOJIU3a ATON COJM M YKAXKHUTE CpPelly pacTBOpa:

a) KzSO4

0) KoCOs3,

B) Fez(SO4)3

Pemenue:

a) K;SOy4 . conb, 00pa3oBaHHAs CHIIBHBIM OCHOBAaHWUEM W CHUJIBHOW KHUCIIOTOW, IMOATOMY THUIPOJIH3 HE
nporekaeT. Cpena u pH pactBopa cynbdara kanus. PactBop umeer HeliTpansHyto cpeay (pH = 7).

0) K,CO3 — comnp, oOpa3oBaHHas CHJIBHBIM OCHOBAaHHEM MW CIIA0OW KHCJIOTOW, TMOATOMY PEaKIus
THAPOJIN3A TPOTEKACT 10 AaHHOHY:

K>CO3+ HOH 2 KHCO3 '+ KOH

2K +CO3*+HOH 2 K*+ HCO> +K*+OH"

CO3s”+HOH2HCO®+. OH’

- B pesynbTare ruaposausa odpazoBanuck ruapokcua-uonsl (OH-), moaToMy pacTBOp UMEET IIETOYHYIO
cpeny (pH> 7).

B) Fe,(SO4)3-comb caboro OCHOBaHUS W CHIBHOW KHCJIOTHI, TIO3TOMY THAPOJIH3 MPOTEKACT 110 KATHOHY.
MonekynsapHoe ypaBHEHUE:

Fe2(S0,4)3 + 2HOHZ2 2FeOHSO,4 + H,SO,.

IMonsoe wonHoe ypasHenue: 2Fe®" + 350,%” + 2HOH2 2FeOH?* + 2 SO,% + 2H* + SO,

Kparkoe nonHoe ypasrenne: Fe* + HOH2FeOH?" + HY,
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B pe3ynbrate ruaponmsa o0pa3oBanuck HOHbI Bogoposa (H+), moaromy pacTBop UMeeT KUCTYIO Cpeay

(pH< 7).

4. OnpenenuTh OKUCIUTENIb U BOCCTAHOBUTENb B PEAKLIUU. Y PaBHAUTE METOJOM 3JIEKTPOHHOTO OalaHca:
P+0,— P05

Pemenue:

4P +50, -->2P, Og

PO -5e-->P*° |4

0;° +4e-->20" 2|5

P% - BoccTaHOBHUTEINb.

0, ° - okucnurens.

5. Hanumivre ypaBHEHHE JIEKTPOJUTHUYCCKON AUCCOIUAIIMN CIICAYIOIIMX BEIICCTB:
Na,COj3; KCI; Ba(OH),

Pemenue:

a) Na;COj3 <> 2Na* + CO5>
6) KCl—> K*+ CI’
B) Ba(OH), —Ba*" + 20H"

6. Pemmte nenouky npeBparieHuii

Na — Na,O — NaOH — NazPO, —BazPO,
Pemenne:

1)4Na+ O, =2Na, O

2) Na, O + H, O = 2NaOH

3) 3NaOH + H; PO, =Naz; PO, +3H, O

4) 2Na3zP0O4+3Ba(OH)2=Ba3(P0O,),+6NaOH

Konrtpoanpyembie komnerenuuu OK 01, OK 02, OK 04, OK. 07, I1K.1.2

Kpurepun oneHku:

«5» — 0ayIoB BBICTABISIETCSl 00OYUYAIOIIEMYCs, €CITH BBIITOJIHEHBI BCE 3aJ]aHUs B pa0dOTe M MPOLIEHT
NPaBUIBHOCTH XOJla PELIeHHs M BBIYMCICHUN He MeHee 86%; akkypaTHOe O(QOpMIICHHE BBIIOIHIEMOM
paboThl; OOOCHOBaHHBIC BBHIBOABI, NpPAaBUJIbHAS ¥ TIOMHAS WHTEPIPETANUs BBIBOAOB, CTYJCHT
apryMEHTHPOBaHHO 00OCHOBBIBAET CBOIO TOUKY 3pEHHUs, 00001aeT MaTepuall.

«4» — Oanna BbICTaBIseTCS OOydaroleMycsl, €ClIM BBIIOJHEHO He MeHee 76% 3amaHuil U Xof
peleHusl MpaBUIIbHBIN; HE3HAUMTENbHbIE MOIPEIIHOCTH B O(GOpMIIEHHMH paloThl, IMpaBUIbHAS, HO
HETIOJTHAsI MHTEPIPETAIs BBIBOIOB.

«3» — Oanna BeIcTaBisgeTcs OOyyaroleMycs, €ciau BBINOJIHEHO He MeHee 61% Bcex 3amaHui,
MOJXOA K PEIICHHIO MpPaBUIbHBINA, HO €CTh OIMMOKH; 3HAYMUTENBHBIC IOTPEITHOCTH B O(GOPMIICHUH
paloThI; HEMOJTHAsI UHTEPIPETaIHsI BHIBOJIOB.

«2»— Oanna BBICTaBIsIETCA OOydarIIeMycs, €ciu BbImojHEeHO MeHee 60 % Bcex 3agaHui,
pelieHre COAEPXKUT TIpyOble OmMOKH; HeakKyparHoe odopMmieHHe paloThl; HeNpaBHIIbHAs
WHTEPIpPETAIHS BEIBOJOB JIHOO UX OTCYTCTBHE.
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4.5 IlpakTuyeckue padoThl U J1a00paTOPHbIE PadOTHI

Pasznea 1. TeopeTuueckue 0CHOBbI XUMUM

IIpakTnyeckoe 3ansaTue Nel.
Pemenne npakTuKo-OpueHTHPOBAHHBIX PACUYETHBIX 3a2/1a4 10 TeMe: "'"OCHOBHbBIE
KOJINYEeCTBEHHbIE 3aKOHbI M PACUYeThl 10 YPABHEHUSAM XUMHYECKUX peakiuii'"
Heab: Co3marh yciioBus [UIsl pa3BUTHS HAaBBIKOB PEHICHMS 3a7ad IO YPaBHEHHUSM DEaKIIHii,
UCIIOJIB3YS AJITOPUTMBI, 3aKPETIICHHSI HABBIKOB U YMEHUH pacyeTOB M0 XUMHUYECKUM (popmyram.
3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JJIsl JaDOpaTOPHBIX U MPAKTUYECKUX paldoT:
1. Pemenue 3amad mo BapuaHTaMm, OQOPMIICHHE PEIICHHs, COTJIACHO TpHUMEpa M aJropuTMa
peuenus 3aaaund. OnucaTh NOPsAIOK ACHCTBHMA.
2. Cnenathb BBIBOJI O MPOJICTTAHHON padoTe.
3. OTBETUTH HA KOHTPOJbHBIE BOMPOCHI U MOATOTOBUTHCSA K 3aIIUTE MPAKTUYECKON pabOTHI.
Cooepoicanue 3a0anuii: cmompume mMemoouyecKue YKa3aHus no NPaKmuieckum padbomam.
KoHTposbHbIE BOIPOCHI:
. Kak dhopmynupyercs 3aKkoH coXpaHEHHUs MacChl?
. UTo Takoe XUMHUYECKOE ypaBHEHUE?
. Kakue BbI 3HaeTe hopmysibl KOJIMUECTBA BEIIECTBA?
. UTo Takoe MOJsipHAasi Macca BEIIEeCTBA U KaK OHa OIpenesseTcs?
. 3armumuTe GopMyiTy AT pacueTa KOJUYeCTBA BEIIECTBA, €CIIM H3BECTHO YHCIIO MOJICKYJT
. Jlaiite hopMyIHpOBKY 3aKOHA MOCTOSIHCTBA cocTaBa. KakoBo ero npaktuyeckoe 3HaUYeHUE?
. Uto BBI MOHMUMAaETE IMOJ MOJISIpHOU Maccoit? O0o3HaYeHUE U €IUHUIIA U3MEPEHUS] MOJIIPHOMN

~N O 0TS, WN

Macchl?

8. Uto 0003HayaeT KOJIMUECTBO BEILIECTBA, 0003HAUEHUE U €IMHULIA U3MEPEHUS?

9. Uto Takoe nocrosinHas ABorajapo?

10. Kakue ¢opMynsl CBS3BIBAIOT KOJMYECTBO BEIISCTBA M MAacCy, KOJMYECTBO BEIIECTBA W
KOJMYECTBO aTOMOB U MOJIEKY?

IIpakTnyeckoe 3ansaTne Ne2.
Penienne npakTHKO-OpPMEHTHPOBAHHBIX pacyeTHBIX 3a/1a4 1o TeMe: CocTaBiieHHe 3JIEKTPOHHO-
rpapuyeckux popmy djiemenToB 1-4 nepuonos.

Hean: TloBTopuTh U 3aKpeNUTh 3aKOHOMEPHOCTH MOBEJEHUS AJIEKTPOHOB B aTOME, MOHATHS 00
OpOUTANIAX U YHEPreTUUECKUX YPOBHIX. PaccMOTpeTh B3aMMOCBSI3b COCTaBa U AJIEKTPOHHOM CTPYKTYpHI
aTOMOB XMMHYECKHX 3JIEMEHTOB ¢ uX nojioxkenueM B [ICXD JI.1. Menneneena.

3aaHusl BBIMOIHAIOTCS B J)KypHase JUIsl 1a00paTOPHBIX U MPAKTHUECKUX PaboT:

1. CocraButh 351eKTpOHHO-Tpaduueckue GOpMyJbl JIEMEHTOB 1—4 MepuojoB MO BapHUaHTaM,
0(hopMUTH pelIeHus], COTIacHO MPUMEpPA U aJITOpUTMa peleHus 1 opopMIIeHUs 3aJaHus.

2. Crienathb BBIBOJI O MPOJICTTAHHON padoTe.

3. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCH! U MOJATOTOBUTHCS K 3alIUTE MPAKTUYECKON pabOTHI.

Cooeporcanue 3a0anuii; cMmompume MemoouyecKue YKa3anus no npaKkmuiyeckum pabdomam.

KoHTpoJibHbIE BONIPOCHI:

1. [TpuBenuTe coBpeMeHHYI0 (pOpMYIUpPOBKY nepuoanueckoro 3akona Jl. . Menneneesa?

2. Ykaxwure i atoMoB Sc, Se, Fe: a) o0iiee yuciio HyKJIOHOB; 0) YMCIO MPOTOHOB U HEUTPOHOB
B A1p€; B) 00IIIee YUCIIO SJIEKTPOHOB B aTOME.

3. Slnpo aroma sieMEHTa COACPXKHUT 45 HEHTpPOHOB, a SJEKTpOHHas oOojouyka atoma — 34
anekTpoHa. Kakoil 3To 37IeMEHT 1 4eMy paBeH 3apsi siapa atoma?

4. Kak onpeaenuTp 4nciIo YHEPrETUUECKUX YPOBHEN B aTOME DJIEMEHTA?

5. ChopmynupyiTe NPUHLMUIBL, B COOTBETCTBUU C KOTOPHIMH TPOMCXOJUT 3allOJIHEHHE
9JIEKTPOHHBIX OpOHTAJIeH B aTOMe.

6. CKOJIbKO 3JIEKTPOHOB MOYKET MAKCUMAaJIbHO HAXOJAUTHCS HA OJTHOU AJIEKTPOHHON opOuTamu?
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7. CKOJNBKO 3JIEKTPOHOB MAaKCHMAaJIbHO MOKET HAXOMUThCA Ha S-TIOJypoBHE? p-moaypoBHe? d-
Mo ypoBHE?

8. CKOJIBKO SHEPTreTUUECKUX YPOBHEH 3aHATHI 3JIEKTpoHAMU B aTomax: a) Jlutus, Hatpus, Kamus;
0) bepunmus, Maruaus, Kaneiust; B) @topa, Xiaopa, bpoma?

9. Macca aroma HEKOTOpOro u3ortomna paBHa 127 a. e. M. B snmekTpoHHOH 000704YKe aroma
conepxkutcst 53 snektpona. Kakoil 3TO 3J€MEHT, CKOJIBKO NMPOTOHOB U HEHTPOHOB COJIEPIKUTCS B SIpE
aToma?

10. KakoB ¢usnueckuii cMbICI MOPAIKOBOIO HOMEpa d3JeMEHTa, HOMepa Iepuoja, HoMepa
rpynmns?

11. Yro Takoe n3oTormnsl?

IIpakTuyeckoe 3ansaTue Ne3.

Pemenue npakTHKO-OpPHEHTHPOBAHHBIX 32/IaHUI N0 TeMe: XapaKTePUCTHKA XUMHYECKUX
3JIEMEHTOB 10 M0J0kKeHu10 B [lepuoanueckoii cucreme xummuuyeckux 3jaemenTon . A.
MemnpeieeBa».

Heab: uzyuenue s, p, d, 37IeMEHTOB Ha OCHOBAaHMU HX MOJIOKeHUs B [lepuoanueckoit cucreme,
MozenupoBanue [leproanyeckoi cuCTeMbl, HAYYUTHCS JaBaTh XapaKTEPUCTUKY DJIEMEHTOB MO MECTY HUX
HAXO0XJICHUA B TaONUIlE, 3aKPEIUTh MPEACTABICHIE O CTPOCHUH BEIECTBA.

3a/1aHus BBITIOTHSIOTCS B )KYPHAJIE JIJIS JIAOOPATOPHBIX M MPAKTUICCKUX PaboT:

1. Jatb coBpeMeHHYIO (GOPMYIUPOBKY MEPHOJUYECKOIO 3aKOHA U OOBACHUTH pa3MeElIeHHe
anemenToB B [ICXD.

2. Yka3zatp 3apsj s/pa, KOJIUYECTBO MPOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTOMax M30TOIOB IO
BapUaHTaM.

3.Jlath O00mIyI0 XapaKTepUCTHKYy XUMHYECKHX OJJIEMEHTOB mepuoandeckoir tadbmuusl J[.U.
MenzeneeBa 1o BapuaHTaMm.

3. OTBETUTH Ha KOHTPOJbHBIE BOMPOCHI M MOATOTOBUTHCSA K 3aIIUTE MPAKTUYECKON pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no NPAKmu4eckum pabomam.

KoHTposbHbIe BONPOCHI:

1. Haiite popmynuporky Ilepuoanueckoro 3akona JI.11. Menzaeneesa.

2. B uém ¢usmndeckuii cmbicn mopsakoBoro Homepa anemenTta? Homepa nepuona? Homepa
rpynmns?

3. Yro Takoe nepuon? Kak u3MeHst0TCS CBOMCTBAa XUMHUECKUX 3JIEMEHTOB B IEpHOIax?

4. Yro Takoe rpynna? Kak u3aMeHsI0TCsSI CBOMCTBA XUMUYECKUX JIEMEHTOB B IpyMax?

5. Yro Takoe nepuoj, rpymnmna, noArpymnmna B nepuoauyeckoi cucreme? /laiite onpeneneHue.

6. Kakue moarpymnmsl Ha3bIBatOTCS TJIABHBIMUA U KaKU€ MTOOOYHBIMU?

7. Kak u3MeHs10TCsSl METAITIMYECKHE CBOMCTBA AJIEMEHTOB B TPYIIIE U B nepuoae?

8. Hamummre He MeHee Tpex GopMyn THAPOKCHIIOB, HE MEHEe 4YeThIpeX (OopMys KHCIOT, HE
MeHee MITH GOPMYIT CoJeid, B COCTaB KOTOPBIX BXOJIUIH ObI TOJIBKO AJIEMEHTHI TPETHETO MEePHOIa.

9. Hamumure ¢opMysbl BBICIIMX OKCHUIIOB M MX THJIPOKCHUIOB JJIs DJIEMEHTOB C TOPSAKOBBIMHU
HoMmepamu 4, 33,37, 52,75, 81.

Pa3nen 2. XuMu4yeckue peakuuu

IIpakTuuyeckoe 3ansitue Ned.
Pemenune s3xcnepuMeHTANBHBIX 3224 10 Teme: ""OKHCINTEIbHO-BOCCTAHOBUTEILHbIE peakuuu'"

Heab: wu3ydeHHE OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB pPAa3jJUYHBIX XHUMHUYECKHUX
COCJIMHEHUM, OCBOCHUE METOJMKHA COCTABJICHHUS YPAaBHCHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB.

3aanus BRITIOTHSAIOTCS B )KypHaJIE JIJIs JTa0OPaTOPHBIX U MPAKTUYECKUX PaboT:

1. [IpoBeaeHunE ONBITOB:

- B3aUMOJICUCTBHE IITHKA C COJITHOM KHCIIOTOM.
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- BIIUSIHUE CPEJIbl HA OKUCIIEHHE-BOCCTAHOBIICHHUE.

- B3aUMOJIeNCTBUE THAPOKCcUaa xene3a Il ¢ mepokcuaom Bogopoaa.

2. PacctaButh KO3(PQUIMEHTH B YPaBHEHUAX XUMHUYECKUX PEAKIUNA METOJOM JJIEKTPOHHOTO
Oamanca. YKa3aTh OKMCIIMTEIb U BOCCTAHOBHUTEb.

3. Onmcats HAOMIONEHUS U C/IENATh BBIBOA 00 yCIOBUAX MPOTEKAHUS PEaKIHi

4.0TBeTUTh Ha KOHTPOJIbHBIE BOMPOCHI M MOJITOTOBUTHCS K 3aIIUTE MTPAKTUIECKON paOOTHI.

KounTtpoJibHbIe BOPOCHI.

1.Kakne peakiiuyu Ha3bIBAIOTCS OKUCIUTEIHHO-BOCCTAHOBUTEILHBIMU? 2. YUTO TaKO€ OKUCIHUTENb U
BoccTaHoBUTENb? [IpuBeauTe MpUMEPHI.

2.YT10 Takoe OKUCIUTEIb U BOCCTaHOBUTENb? [IpuBeauTe npumepsl.

3.0xapakTepu3yiTe OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIOPO/IA.

4. Paccmotpute B3ammojeiictBue okcuma skeneza (Ill) ¢ amomuHMEM ¢ TTO3MIMHM OKHCIICHUS-
BOCCTaHOBJICHHS.

5.910 Takoe cTeneHb OKUCIeHusA? YUTo Takoe BaJICHTHOCTh?

6. Kak ompeaenutb c.0. ISl 3JIEMEHTOB, BXOJSIIMX B COCTAB MOJIEKYJ WJIM CJIOKHBIX MOHOB?
[IpuBenuTe MpUMEPHI.

7. OnpenenuTb MakKCUMaJIbHO U MUHUMAJIbHO BO3MOKHYIO CTENEHb OKHCIICHHS Yy 3JIEMEHTOB:
docdopa, cepsl, yraepoaa, Opoma, Maprasua

8. OmpenenuTh CTENEeHb OKUCIICHUS KaXX0T0 aTOMa B CIEAYIOIINX BEIIeCTBaX:

CEepHHUCTast KUCJI0Ta, opTodochOopHas KUCIIOTa, XJIOPHAs KUCI0Ta, IEPMaHTraHaT Oapusi, TEPOKCHUT
BOIOpOJa, OMXpomMaTr aMMOHHMsI, aMMHUaK, THAPUA Maruusi, okcuJ mapraaua (VII)

JlaGopaTopHoe padora Nel.
Tema: Peakuuu nonHoro oomena. I'maposus codieii"

Hesb: mpUMEHATHh 3HAHHUS 00 AIIEKTPOIUTUICCKON JAUCCOLUMAINH BEIIECTB M TUAPOIIU3E CONeH Ha
IIPAKTUKE, YMETb OOBSCHATh HAONIOJEHHS U pe3ysbTaThl ONbITOB. HayduTbcs COCTAaBIATH HOHHBIE
YpaBHEHHSI; YMETh OOBSICHATH MPOIIECC THIPOIN3a COJICH B BOAHBIX PACTBOPAX M 3aIMCHIBATh YPABHEHUS
THJIPOJIN3A COJICH.

3amaHus BHIONHAIOTCS B )KypHaJIe UTst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBenieHuEe OMBITOB:

- 00pa3oBaHue Tra3000pa3HOT0 COSAMHEHUSI.

- 00pa3oBaHUE HEPACTBOPUMOIO COSAMHEHUS.

- IPOBE/ICHUE PEAKINH 03 BUIUMBIX MPU3HAKOB UX MPOTEKAHHS

- TUJIPOJIN3 COJIEH, pa3InyHOTO TUIIA.

- oOpazoBanue HepacTBopuMOro coearaeHust AgsPO,.

2. 3amucath Bce HEOOXOIUMBIE YPABHEHHUS XMMHUYECKUX PEaKIHMi B MOJIEKYJISPHOM M HOHHOM
BUJIC.

3. Onucaths HAOMIOIEHHS U C/IeNaTh BBIBOJ 00 YCIOBUAX MPOTEKAHUs PEaKIIMi HOHHOTO OOMEHa.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00OpPaTOpHOI pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue ykasanus no 1ao0pamopHsim paboma.

KonTpoJbHBIE BOIPOCHI.

1. Kakue BemiectBa OTHOCATCA K 3iekTponuTam? UTo Takoe SBJIEHUE HIEKTPOJIUTHYECKOM
IUccoLranuu?

2. Hanumure ypaBHEHUs Aucconuaruu cieayrommx semects: Ba(OH),, Na,CO3, CuSO,.

3. Yro Takoe ruaposns conn? K;akne THUIBI THIPOIU3a CYIIECTBYOT?

4. Harmmre ypaBHEeHUs peakiuii ruaposmsa coseid st NaNOs, FeSO,,

5. Ompenenute, B KaKOM ciiydae OyaeT npoTeKaTh TUAPOIN3 COU B Boje. Hamummmre ypaBHeHHE
peaKIMy THAPOIIN3a IS 3TOM comu: a) OpoMua Kaius; 0) cyabdar Kajaus; B) HATPUT KaJIus;

6. JlaiiTe onpenenenne KaTHOHAM U aHHOHAM.

7.HazoBuTe ycioBUs NPOTEKaHUS MOHHBIX PEAKLUH 10 KOHIIA.
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8. Kputepuu onenku: cMotpets B pazzaene 4.7 @OC

9. IlonsTue 00 nanukaropax. Kakue nnaukaropsl Bl 3Haere?

10. Yro Ha3bIBaeTcs ruApoan3oM coiu? B ueM cyTh ruzpoiusa conei?

11. Kakue conu noasepraroTcsi TuIpoin3y no karuony? Ilpumepsr.

12. Kakue conu noaBeprarorcs THIpoiau3y 1o aHuony? Kak nu3MeHsercs peakuus cpeibl B
pacTBopax cosel 3a cuet ruaponusa? [pumepsr.

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTraHMYECKNX BelleCTB

IIpakTnueckoe 3ansaTHe Ned.
Pemienue npakTHKO-OPHMEHTHPOBAHHBIX PaCYETHBIX 3a/1a4 0 TeMe: Kinaccuukauus u
HOMEHKJIATYPA HEOPraHMYeCKHUX COeJUHEHHI

Heasb: OOCoOmMTH cBepeHUs O KiacCU(UKAIMU HEOPTraHWYECKHX COCAMHEHHWH, O COCTaBe
OCHOBHBIX KJIACCOB CIJIOKHBIX HEOPIaHWYECKHUX BEIIECTB, 3aKPEHNUTh YMEHHS KJIACCH(PHUIIMPOBATH
HEOPTaHUYECKUE COCTNHEHHMS.

3amaHus BIMOTHSIIOTCS B KypHaie Uit 1a00paTOpPHBIX U MPAKTHYECKUX padoT:

1. PacnpenenuTs BemecTBa COTriaacHO MpaBUiIaM KJIaCCH(PHUKAIMN HEOPTaHUIECKUX COSAUHEHUH U
JaTh UM Ha3BaHU.

2. CoctaBuTh GOpPMYIIBI OMHAPHBIX COCTUHEHUH.

3.CocTaBuTe ¥ HANKCATh XUMUYECKUE POPMYJIIBI ISl TPUBEAEHHBIX Ha3BAaHU XUMUYCCKUX
COCIMHECHU.

4. OTBEeTUTH HA KOHTPOJIBHBIE BOIPOCHI U TIOJTOTOBUTHCS K 3aIIUTE IPAKTHUECKON pabOTHI.

Cooeporcanue 3a0anuii; cMmompume Memoouyeckue YKa3anus no npaKkmuyeckum pabomam.

KonTposbHbIe BONPOCHI:

1. Kakue BemiecTBa Ha3bIBaIOTCS OCHOBAHUSMH, KHCJIOTAMH, OKCHJIAMH, COIISIMH?

2. Ilepeuncinure OCHOBHBIC XMMUYECKHE CBOMCTBA OCHOBAHUI H COJICH.

3. IlepeuncinTe OCHOBHBIE XUMUYECKHE CBOWCTBA KHCIIOT M OKCHJIOB.

4.Kakue oCHOBaHHMsI Ha3bIBAIOTCS aM(pOTEPHBIMH, KAKUMHU CBOMCTBAMH OHU O0JIJIArOT.

5.HazoBuTe 0OCHOBHBIE CITOCOOBI OYYEHUSI OCHOBAHUI U KUCIIOT.

IIpakTnyeckoe 3ansaTHe Ne6.
Pemenue s3xcnepuMeHTaNBHBIX 32124 110 Teme: "' CBOMCTBA MeTAJIOB)»

Hean: Ha npaktuke u3yunth QU3nYecKue U XUMUUECKHE CBOWCTBA METAJIJIOB U UX COCTUHEHUH,
TEXHUYECKHE XaPaKTEPUCTUKH U 00JIACTH IPUMEHEHUS METAJUIOB B TEXHHUKE.

3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /ISl JJaOOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. ITpoBeneHne ONBITOB:

- BBINOJHUThH IIOCJIEIOBATEIbHO BCE XUMHUYECKHE pPEaKIUH, HEOOXOIUMBbIE Uil pEelleHUs
TEHETUYECKOM LIETIOUKH BEILECTB;

-[IOJTyYEHHUE U M3YyYeHHEe CBOMCTB ruapokcuaa sxenesa (111);

- N3y4YCHHE KaueCTBEHHAs PEaKIIUsl Ha NOHbI Fe3+(BI/I,ZLCOI[eM0HCTpaI_II/I$I)

- U3y4YEeHHE FKCIIEPUMEHTA 3aKajlKa U OTIYCK CTaJIH

2. Cnenathb BBIBOJI O MPOJIETAHHOMN padoTe.

3. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCH! U MOJATOTOBUTHCS K 3aIIUTE MPAKTUYECKOM pabOTHI.

Cooeporcanue 3a0anuii: cmompume Memoouyeckue YKa3anus no npakmuyeckum pabomam.

KoHnTpoJibHbBIE BOIPOCHI:

1. Hamummure 31eKTpOHHBIE (OPMYIJBI aTOMOB 3J€MEHTOB — MeTauioB Iu II rpynm riaBHBIX
noarpynn. KakoBa BalIeHTHOCTb 3TUX 3JIEMEHTOB B HEBO30YK/IEHHOM U BO30YKICHHOM COCTOSTHUSIX?

2. Kak U3MeHSI0TCs BOCCTAaHOBUTEIbHBIE CBOWMCTBA 31€MEHTOB MeTaiuioB [ u II rpynn rimaBHBIX
MOArPYII B repuojie (cieBa Hampaso) U B moarpytie (csepxy BHU3)? C yeM 310 cBsi3aHO?
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3. CocraBbTe ypaBHEHHME pEaKIMM IOJy4eHHUs Tuapokcuaa Oepwnus ubapusa. [lonreepaure
COOTBETCTBYIOLIMMH YPAaBHEHUSIMU PEAKLIUH CBOMCTBAITUX THIPOKCHIOB.

4. IlepeuncianTe OCHOBHBIE (PU3NICCKUE CBOWCTBA METAIIOB

5. Urto Ha3bIBaeTcss MeTauMyeckuM ciuiaBoM? Ilouemy criaBel Oojiee MIHMPOKO NPUMEHSIIOTCS B
TEXHHUKE, YEM YHUCThIE METaJLIbI?

6. Pacckaxute 00 3JIEKTPOXUMHUYECKOM Psijie HalpsHKEHUH METaJlIoB.

7. Ilepeuncinre peakiyy, B KOTOPbIE MOI'YT BCTYIIaTh METaJUIbI.

JlaGopaTopHas padora Ne2.
Tema: CpoiicTBa HeMeTaLJIOB

Hesb: M3yuynTh HAa MPAKTUKE PEAKIHH, XapaKTEPU3YIOIIUE OCHOBHBIE XHMHUYECKHE CBONCTBA
HEMETAIIJIOB, 03HAKOMUTHCS C KAUECTBEHHBIMU PEAKIUSIMU Ha aHUOHBI KUCIIOT.

3amaHus BHIMOIHAIOTCS B KypHaJie Ut 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. IIpoBegeHuE OMBITOB:

- Ka4yeCTBEHHAs! peaKiysi Ha Cylb(aT-aHUOHBI.

- IEIICTBUE CUJIBHBIX KUCIIOT Ha KapOOHAT HATPUS.

- Ka4eCTBEHHAsl peaKIys Ha KapOOHaT- MOH

- B3aUMO/ICHCTBHUE IIMHKA C COJISTHOM KUCIOTOH.

2. 3amucath Bce HEOOXOIUMBIC YPABHEHUS XHMHYECKUX PEAKIHid B MOJIEKYJIIPHOM M HOHHOM
Buje. PaccraButh ko3¢ HUIIMEHTHI, UCTIOIB3YsI METO] JIEKTPOHHOTO OajaHca.

3. OnucaTh HAOTIOCHHMSI U CCNIATh BBIBOJ 00 YCIOBHSIX MPOTEKAHUS PEAKIINIl HOHHOTO OOMEHA.

4.0TBeTUTH HAa KOHTPOJIbHBIE BOIIPOCKHI U MOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI pabOTHI.

Cooepoicanue 3a0anuii: cmompume Memoouyeckue yKa3anus no 1abopamopHuimM pabomam.

KonTposbHbIe BOIPOCHI.

1. Kaxoii u3 AByX XMMHYECKHX 3JIEMEHTOB OyJeT HMETh HanboJiee sipko BEIPAKEHHBIE CBOWCTBA
Hemetamia: a) Nel5 umu Nel6 6) Ne 17 unmu Ne35

2. Kako#i Bu1 XUMHUYECKOH CBS3M MEXIYy aTOMaMH B BellecTBax: a) kuciaopojae N u NH3 ammuaxe?

3. Hanummre ¢hopMyIbl cieayonmx coequuenui: a) gocdat narpus 6) HuTpat O6apus B) cynbdar
MEJIY T) XJIOPH]T KaIbLHSI.

4. Kakue anioTporHbie MOAU(PHUKAIIIN UMEET dJIeMeHT dochop?

5. Kakue amnotponHsie MOau(pUKALIUKA UMEET 3JIEMEHT cepa?

6. Kakue amnorponusie Moaudukamy uMeeT d1eMeHT Kucinopoa? Kakue annorpomnHbie
MoAU(UKAIIUU UMEET DJIEMEHT yriiepo?

7. Hanmumure ypaBHEHUSI XUMUYECKUX PEaKIUi MEXTy BEIIECTBAMU: a) CEPON U KUCIOPOJOM; 0)
pa30aBiIeHHOMN CEpHOM KHCIIOTON U JKEJIe30M; B) paCTBOPOM XJIOpU1a Oapusi 1 paCTBOPOM HUTpaTa
cepebpa; T') yriaepoaoM U OKCHIOM IHHKA.

8. Hanmmnre ¢popMysibl BEIIECTB: a) KapOOHAT JIUTHS; 0) CUIIMKAT Kalusl; B) HUTPAT KaJbLUs; T)
XJIOPUJT ATFOMHHHSL.

9. Hanmmmmre ypaBHEHUS pEakIMii MOJyYeHHWs aMMHaKa B MPOMBIIIICHHOCTH M B JabopaTopuw,
YKaXHUTE YCIOBUS UX MPOTEKAHUS.

10. Kakue peakuu xapakTepHbl J1sl aMMuaka? OxapakTepusyiTe OKUCIUTENbHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA aMMHUAKa.

Pa3nea 4. CtpoeHue 1 CBOICTBa OPraHNYeCKUX COeIMHEHHU I

IIpakTH4eckoe 3anaTHE Ne7.
O3HakoMmiIeHHe ¢ KoJJIeKIueil 00pa3uoB HepTH U MPOAYKTAMU €€ nmepepadoTKu.
Heab: 0000IUTF U CUCTEMATHU3UPOBATh 3HaHHUA OO YIJIEBOAOPOJAX; O3HAKOMUTH OOYYAIOIIHUXCS C
oOpa3uaMu He(TH, TUIOTE3aMH HPOMCXOXKAECHUS HE(PTH, COCTABOM U CBOMCTBaMU He(DTH; U3YyUUTbH
CHOCOOBI MOJTYYEHHS U 00JIACTH UCIIOJIb30BAHUSI YTIIEBOIOPOAOB, BKIIFOUAs IKOJIOTUYECKUE aCTIEKTHI.
3a/iaHus BBIMOJIHSIOTCS B )KypHaJe [l JaOOpaTOPHBIX U MPAKTUYECKUX paldoT:
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1. PaccmotpuTte 00pasisl HepTH 1 HEPTENPOTYKTOB U3 KOJUICKIINH.

2. 3anonauTe TadIMIy «Puzndeckue cBoicTBa HehTH», «[IpoaykThl IEpepaboTKU HEPTHY.

3. Bemmumure onpenenenus nousatuit Kpekunr, [leperonka nedru, [uponus, Pudpopmunr,
[Tonumepuzanusi.

4. 3apucyiite cxeMy CTpOEHHs PEKTU()UKALMOHHON KOJIOHHBI JUIsl IEPErOHKU He(TH U

0003HaubTE BCe coOMpaeMble (hpaKIu.

KoHTposibHBIE BONIPOCHI.

1. KakoB coctas npupoaHoro raza? Kakue yrieBoopoibl BXOAST B COCTAaB IMOMYTHOTO
HedTstHOTO Ta3a?

2. Pacckaxxute 00 OCHOBHBIX HANpPaBICHUSIX XUMUYECKOTO HCIIOIb30BAHMS METaHA.

3 Uro Takoe HeTh? PacckakuTe 0 MpUMEpHOM COCTaBE HEPTH.

4. I'me ucnonb3yroT ¢pakiuu, MoIy4eHHbIE IPpU HedTenepepadoTke?

5. Uto takoe kpekuHr? C kako# 1enbto oH nmpoBoauTtcs? Kakue BUibl KpEeKHUHTa Bbl 3HAETE?

6. PacckaxuTe o mpuMeHeHUe pa3InyHOro BU/a TOIUIMBa (KapOropaTopHoe, TU3EIbHOE,
TOMOYHOE) ¥ Macell B K] OTPACIIH.

IIpakTnyeckoe 3ansaTue Ne§.
Pemienue s3xcnepuMeHTANbHBIX 32124 0 Teme: "'[loryyeHne 3THIeHA U M3YyYeHHUE €ro CBOWCcTB"

Heab: 3akperieHue 3HAHUM O XHUMHUYECKUX CBOMCTBaX HEMpPEIENbHBIX YIIEBOIOPOIOB;
SKCIEPUMEHTAILHO TIOJTBEPAUTh TEOPETUUYECKHME 3HAHMS O JIA0OPATOPHBIX CHOCO0AX MOTy4YEHUs
HeMnpeeIbHBIX YTIEBOJOPOIOB U UX XUMHUYECKHX CBOMCTBAX;

3aiaHus BRIMOTHIIOTCS B )KYPHAJE IS TAOOPATOPHBIX M MPAKTUICCKUX PaboT:

1. I3yueHue B 1€MOHCTPAIIMOHHOM BapUaHTE XUMUYECKUX OMBITOB:

-- IOJTyY€HUE ITUJICHA

- TOpEHUE ITUJICHA

- B3aUMOJICHCTBUE ATUJICHA C OPOMHOMN BOJIOM.

- IeiCTBUE MepMaHTraHaTa Kaius Ha STHIICH

- [IOJIy4€HHUE alleTUIICHA.

- TOpEHHE alleTUIICHA.

- OKHCJICHHE alleTUJIEHa PACTBOPOM TNIEpMaHTaHaTa KaJusl.

2. 3amucath Bce HEOOXOAMMBIE YpaBHEHUS XUMHUYECKUX PEAKIUN B H3YyYEHHBIX XHUMHUYECKUX
AKCTIIEPUMEHTAX.

3. Onucatp HaOMIOICHUS U CIeTIaTh BBIBOJBI O MIPOJIENIaHHOM paboTe.

4.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI M TMOJTOTOBUTHCS K 3aIIATE TPAKTUIECKON pabOTHI.

Cooepoicanue 3a0anuii: cmompume mMmemoouyecKkue yKa3aHus no NPpaKkmudeckum padbomam.

KonTpoJbHBIE BOIPOCHI.

1. B kakue peakiuu TPHCOCTWHEHUs] BCTYMAIOT ainkeHbl? [IpuBenuTe mpumepbl ypaBHEHUMN
peaKkLuii sl TPONUJIeHa.

2.HamummTe ypaBHEHUE peakllMy TOPEHMsI MIPOIMIIEHA U €ro B3aMMOAEHCTBHS ¢ OPOMHOM BOJIOM
Y TIEpMaHTaHATOM KaJusl.

3.Hanumurte ypaBHEHUE peaKkIIMy B3aUMOICHCTBHUS TIEHTEHA C XJIOPOBOJOPOIOM U XJIOPOM.

4. Kakue peakuuu SBISIOTCS KayeCTBEHHBIMHM Ha JBOMHYIO M TpPOHHYIO CBA3b. lIpuBemure
MIPUMEPBHI.

IIpakTHyeckoe 3aHAaTHE N9,
Pemenne 3kcnepuMeHTAJBHBIX 32/1a4 110 Teme: «3ydyeHue aneTn/jieHa U ero cBOiCTB».
Leab: MO3HAKOMUTBHCS C METOJOM IOJYYEHMsI aleTWIeHa B J1a0OpaTOpUud M XUMUYECKUMU
CBOMCTBAMH all€TUJICHA.
3a/iaHus BHIMOIHIIOTCS B JKypHaie sl TaOOpaTOpPHBIX U MPaKTHUYECKUX paldoT:
1. 3y4yeHne B JEMOHCTPALIUOHHOM BapHaHTE XMMHUYECKHUX OIBITOB:
- IOJIyYEHHE alleTUIICHA;
- TOPEHUE ALETUIICHA;
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- OKHCJICHHE alleTUJIEHA PACTBOPOM MEpPMaHTaHaTa KaJlus;

- B3aUMOJICHCTBUE alleTUIeHa C OpOMHOM BOJIOH.

2. 3anmcarh Bce HEOOXOUMbBIC YPAaBHEHUSI XUMUUYECKUX PEaKIMid B M3YYCHHBIX SKCIIEPUMCHTAX.

3. OnucaTh HAOMIOACHUS U CAETATh BHIBOBI O MIPOJICIaHHON paboTe.

4. OTBEeTUTH HA KOHTPOJIBHBIC BOIIPOCHI U TIOJITOTOBUTHCS K 3AIIUTE IPAKTHUECKON paOOTHI.

Cooepoicanue 3a0anuii: cmompume mMmemoouyecKue YKa3aHus no NPaKkmudeckum pabomam.

KouTtpoJbHble BOpoCHI.

1. Kakue peakiiuu Ha3bIBAIOTCA: a) TUAPUPOBAHUEM; 0) IETHAPUPOBAHUEM; B) MOJIMMEpU3ALIUEH?

2. Kakoli xumuueckuii iporiecc Ha3piBaroT peakiueit M. I'. Kyuepos? IlpuBectu ypaBHeHUE
peakuuu.

3. Urto Takoe: XJIOPBUHUJI, TOJTUXJTIOPBUHIII?

4. 300pa3uth XUMUYECKUM YpPaBHEHHUEM IpoLecC 00pa30BaHUs MMONUXJIOpBUHMIIA. [ e
IIPUMEHSIIOT 3TO BELLECTBO?

IIpakTnyeckoe 3ansaTue NelO.

PemeHue s3xcnepuMeHTANBbHBIX 32/1a4 10 TeMe: "'CBOWCTBA CIUPTOB U AJIbAErHI0B "

eab: U3yIUTHh CBOKNCTBA OJJHOATOMHBIX H MHOTOATOMHBIX CITUPTOB Ha MPUMEPE ITAHOJA U
TIIMLEPUHA; CBOMCTBA allbJIETU/IOB HA ITprMepe popMabIeruia.

3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JJAOOPAaTOPHBIX U NMPAKTUYECKUX paldoT:

1. 3yueHue B I€MOHCTPALlMOHHOM BapHAHTE XUMHUYECKUX OIBITOB:

- TOPEHUE OJJTHOATOMHBIX CITUPTOB.

- B3aUMO/JICHCTBUE HATPUS C BOJAOU U CIIUPTAMHU.

- B3aUMO/ICHCTBUE TIIUIICPUHA C HATPUEM.

- KQueCTBEHHAs peaKIysl Ha TTIMLIEPHH

- OKHCJICHHE dTUJIOBOTO CITHPTA.

- B3auMoeiicteue popmanpaeruaa ¢ Cu (OH),.

- peakIus «cepeOpsHOro 3epKajia

2. 3anucath Bce HEOOXOUMbIC YPABHEHUSI XUMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.

3. Onmcath HAOMIOIEHHS U CIIENIaTh BBIBOJBI O MPOJICIaHHON padoTe.

4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI U TIOJITOTOBUTHCS K 3aLIUTE MPAKTUIECKON PabOTHI.

Cooeporcanue 3a0anuii; cMmompume MemoouyecKue YKa3anus no npaKkmuiyeckum pabdomam.

KonTpoJsbHBIE BOIPOCHI.

1. Kakue BemecTBa Ha3zbiBatOTCs cnuptamu? [lo kakum npu3HaKaM KIacCU(DUIMPYIOT CIHPTHI?
[TpuBenuTe mpuMepBHI.

2. Hanmummre cTpyKTypHBIE (DOPMYITBI CIETYIOMIMX COSTUHEHHI:

3-MeTHIINEeHTaHOoJI-3; OyTaHoI-2; Tponananoi-1;2; 2-meTmioyranoin-2; 2,3,4-TpuMeTHIIIICHTAHOJI-
2; meHTaHauon-2,4; 2-MeTUInponanon-2; 2,2-auMetunoyranon-1; 3-mMetundenon; 3-MeTUI0yTaHIuoN-
1,2; 2-metunmneHTanon-2; 2,2- TMMEeTHIIIPOITaHo-1.

3. OxapakTepusyiTe (hu3nueckue CBOWCTBA MpeAenbHBIX cnupToB. Kakoe nx Qusmonornyeckoe
JICHCTBYEC HA )KUBBIC OPTAHU3MBI.

4. C KakuMU U3 TIEPEUMCICHHBIX HIDKE BEIIECTB OydeT pearupoBaTh OSTUIIOBBII

CUpT:0pPOMOBOJIOPO, BOJAOPO; HATpuil, Meab, okcua menu (II), KOHI. cepHas KuCIOTa MpU pa3HOM
Temneparype, mypasbuHas kuciaora HCOOH? Hanummnre ypaBHEHHS COOTBETCTBYIOLIMX PEAKLUU U
YKaXHUTE yCIOBHUS MX NpoTekaHus. Kakue enie XMMHUYECKHE CBOMCTBA XapaKTEpHBI AJIs MPEIEIIbHBIX
OJIHOATOMHBIX CIIUPTOB, PACCMOTPUTE UX HA IIPUMEPE ITAHOJIA.

5. Hanmmnre ypaBHEHHsS XMMHYECKUX PEAKLUM, COOTBETCTBYIOIIMX B3aWUMOIECHCTBUIO TIIMILIEPUHA
c: Na, Cu(OH)2, HNO3. Kakas u3 3TUX peaxiuii SBIsIeTCS KaYeCTBEHHOM?

4. U3o06pa3ute CTPyKTypHbIE (OPMYIBI BCEX AIbJETUAOB, MOJEKYISIpHass (opMyna KOTOPBIX
CsH100O., nognummre uX Ha3BaHMUSL.
5. C nomol1Ip1o Kakoi peakliui MOXHO J10Ka3aTh, YTO B PaCTBOPE HAXOIUTCS albJAeTu?
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JlabopaTopHoe padora Ne3.
Pemenne s3xcnepuMeHTAJIBLHBIX 327124 0 TeMme: " KapOoHOBbIe KHCI0THI M UX IPOU3BOAHbIE "

Ieapb: Ha MpakTUYECKUX MPUMEpPAX 3aKPENUTh 3HAHUS O CTPOCHHUU U CBOMCTBaX KapOOHOBBIX
KHCIIOT, BBICIIUX KapOOHOBBIX KHUCIIOT. DKCHEPUMEHTAIBHO 3aKPENUTh MOHATHUS O JKUPaX KaK CIOKHBIX
adupax

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JJIsl JaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1.IIpoBeneHue ONBITOB:

- B3aUMOJICHCTBUE YKCYCHOM KHCIOTBI C HEKOTOPBIMU METaJllIaMU

- B3aUMO/ICHCTBUE YKCYCHOM KUCIIOTBI C OCHOBaHMSIMU

- B3aUMO/JICHCTBHE YKCYCHOM KHUCIIOTBI CO CHUPTAMHU

- OKUCIIEHHE MypaBbUHON KUCIIOTHI OKCHIOM cepedpa

- OKCIIEPUMEHTAIILHOE ONpEe/IeIeHNEe BellecTB (KapOOHOBBIX KUCIIOT)

2. 3amucatb Bce HEOOXOIMMBIC YPaBHEHUSI XUMHUECKUX PEAKIUN B M3yYEHHBIX SKCIIEPHUMEHTAX.

3. OnucaTh HAOMIOACHUS U CAETATh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBETUTH HA KOHTPOJIbHBIE BOMIPOCH U TIOATOTOBUTHCA K 3aLIUTE MPAKTUIECKON pabOTHI.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue yKaaHus no NpaKxmuideckum pabomam.

KonTpoJibHbIe BOpOCHI.

l.Hanummure ctpykTypHble (GOpMYsbl cAeayromux KapOOHOBBIX KHCIOT: a) 2-MeTUI0yTaHOBas
KHCJIOTA, 0) 2,2 TUMETUIIIPOIIaHOBAast KUCIIOTA.

2. Kakoe opraHmdeckoe COEIMHEHHE IOJIYYUTCS IMPU BOCCTAHOBJIEHUU BOJOPOJOM OJIEMHOBOM
KHUCJIOTHI? 3alUIIUTE COOTBETCTBYIONIYIO PEAKIIHIO.

3. UeM oTiIMuaroTCsl TBEPAbIE KUPBI OT kuJkux? M300pa3ure cTpyKTypHBbIE POPMYIIBI HEKOTOPBIX
BaXHEHIINX KapOOHOBBIX KMCIIOT, KOTOPBIE BXOJAT B COCTAB PACTUTENBHBIX MACel.

4. Hamummte CcTpYKTypHYIO (opMyrty cioxHoOro s¢upa, 00pa30BaHHOTO TNIMIEPUHOM C
MTaJIbMATUHOBOM, CTEAPUHOBOM M MACIISIHOM KUCIOTaMH.

JlaGopaTopHoe padora Ne4.
"XumMnyeckue cBoiicTBa aHuIuHA. L{BeTHBbIE peaknuu HA Oeakn."
Heap 3aHATHS: [O3HAKOMHUTHCS C OCHOBHBIMM XMMHUYECKMMH CBOMCTBAMHU a30TCOJAEpKAILUX
OpPraHUYECKUX COCTUHEHUH, KaueCTBEHHBIMU PEAKLIUAMH, UCIOIb3yEeMbIMU /17151 OOHAPYKEHUS OEIIKOB.
3a/iaHus BBIIOJIHSIOTCS B )KypHaJe [l JJaDOpaTOPHBIX U MPAKTUYECKUX paldoT:
1. I3y4yeHue B IeMOHCTPAIIMOHHOM BapUaHTE XMMHUYECKHUX OIBITOB:
- IOJIy4€HNE aHWIMHA
- B3aUMO/ICHCTBUE aHUIIMHA C OPOMHOM BOJIOM
- TOpEHUE aHUJIMHA
- CBOMCTBO OENKOB
- B3aumozeiicreue 6eiakos ¢ HNO3
- OMyperoBas peakuus
2. 3anucarh Bce HEOOXOIUMbIE YPAaBHEHUSI XMMUUECKUX PEAKIIUNA B U3YUYEHHBIX SKCIIEPUMEHTAX.
3. Onucath HaOJIIOJICHUS U CJIeNIaTh BBIBOJIBI O MPOJIENIaHHOMN paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJITOTOBUTHCS K 3alUTE J1a00paTOpHOIl pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1aoopamopHsim paboma.
KonTpoJibHbIe BOpoChI.
1. Kakue ¢pyHKIMOHANBbHBIE TPYIIBI COAEPKATCS B aMUHOKHUCIIOTAX?
2. UTo TaKoe 3aMEHUMBbIC U HE3aMEHUMbIE AMUHOKHCIIOTHI?
3. IlpuBeaute npuMep apoMaTHYECKOro aMHHA. Kakne XuUMHUYECKHE CBOWCTBAa JJIsi HETO
XapakTepHBbI?
4. HannmmTe ypaBHEHUE PEAKIMY [TOJIyYE€HUS TPUIIENITUA.

JlaGopaTopHoe paGoTa Ne5.
"CBoiicTBa yriieBoJaoB"
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esb: HAa MPAKTUYECKUX MPHUMEpaX 3aKPENUTh 3HAHHUS O CTPOCHHM M CBOWCTBAaX YIJIEBOIOB Ha
npuMepe TIIOKO3bl M KpaxMmana. [IpuBUTH 3HAHHS O 3HAUYEHHM YIJIEBOJIOB Ui KU3HEIESTEIbHOCTH
OpraHv3Ma, yMeTb OIPEACIATh IIIIOK03Y, (PPYKTO3y M KpaXMall B pACTUTEIbHBIX MPOIYKTaX KaueCTBEHHBIMU
peaKIUsIMU.

3a/iaHus BBIIOJIHAIOTCS B )KypHAJE [ JJAOOPATOPHBIX U NIPAKTUYECKUX paldoT:

1. 3ydeHue B I€MOHCTPALlMOHHOM BapHaHTE XUMHUYECKUX OIBITOB:

- B3aMMOJICHCTBHE TJTI0KO3bI ¢ TuApokcuaoMm Meau Cu(OH);

- peakuus «cepeOpsHOro 3epKaia»

- 00yrnmMBaHuE caxaposbl

- TUAPOIIN3 Caxapo3bl

- IPUTOTOBJICHUE KPAaxMaJIbHOI'O KJIEHUCTEPa

- KQUeCTBEHHAs peaKkIys Ha Kpaxmall

- OKUCJICHHE LEJITIOJIO3bI

2. 3anucarb Bce HEOOXOUMbIEC YPAaBHEHUSI XMMUUECKUX PEAaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.

3. Onmcath HaOJIIOICHUS U CIIENIaTh BBIBOJIBI O MPOJICaHHOM padoTe.

4.0TBEeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U MOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.

Cooepoicanue 3a0anuii: cmompume Memoouveckue yKaanus no 1abopamopHuim pabomam.

KonTposbHbIe BOIPOCHI.

1.Kakue BemecTBa OTHOCSTCS K YIJIEBOAAM, M ITOYEMY UM OBLJIO JaHO TaKoe Ha3BaHUE?

2. Yro Takoe MOHOCaxapa, [ucaxapa, nonucaxapa? B uém ux otiauuue apyr ot apyra?

3.Vxa3aTh Kakue (pyHKIIMOHAIBHBIC TPYIIIBI UMEET TII0K03a, U KaKhe CBOMCTBA MPOSBISECT?

4. Kakue XuMUYECKHE CBOICTBa JUIS TIFOKO3bI U TJMIIEPUHA SIBISIOTCS OOIIMMHU, U YE€M ITH
BEIIECTBA OTJIMYAIOTCSA APYT OT Apyra? Hamummre ypaBHEHUS! COOTBETCTBYIOIINX PEAKIU.

5. CocTraBuTh ypaBHEHHUS peakUUW MPU TMOMOIIM, KOTOPBIX Caxapo3y MOXKHO NpPEBpPaTUTh B
3TaHO.

IpakTuyeckoe 3anaTue Nell.
Pemenne 3kcnepuMeHTAJBHBIX 32/1a4 110 TeMme: «Pemienne 3kCnepuMeHTAJIBHBIX 32124 110
PACNIO3HABAHMIO OPTrAaHMYECKHUX BeleCTB).

Heab: QopMupoBaHUE HABBIKOB paclO3HaBaHMs OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTepHBIX (KaYyeCTBEHHBIX) PEaKIIMii, 3aKpEeIIEHne YMEHUHN 110 COCTABJICHUIO YPaBHEHUN peakuuil Ha
CBOMCTBA U NOJyUYEHHUE BEIIECTB, PELIEHUIO SKCIIEPUMEHTAJIBHBIX 3a/1a4.

3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /ISl JJaOOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IIpoBeneHue ONBITOB:

- OKCIIEPUMEHTAIILHOE ONPE/IEJIEHNE BEIIECTB Pa3IMUHbIX KJIACCOB

- SKCIIEPUMEHTAJILHOE ONpEIeNICHHE BEIIeCTB — KapOOHOBBIX KUCIIOT

- KaUeCTBEHHBIE peakuu Ha (PYHKINOHAIBHYIO TPYIIITY

2. 3amucatb Bce HEOOXOMMBbIE YPaBHEHHSI XUMUUYECKUX PEAKLUI B U3YUEHHBIX SKCIIEPUMEHTAX.

3. OnucaTh HaOMIOACHUS U C/IETATh BBIBOBI O MTPOJIEIaHHOM paboTe.

4.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI U IIOJATOTOBUTHCS K 3aIUTE

3. OTBeTUTH HAa KOHTPOJIBHBIE BOIPOCHI M MOJTOTOBUTHCS K 3aIIUTE MPAKTUIECKON pabOTHI.

Cooeporcanue 3a0anuii: cmompume mMemooudecKue yKazanus no npaKxmudeckum pabomam.

KonTpoJibHbIe BOpoChI.

1. Kakue peakunn Ha3bIBarOTCSl KA4YECTBEHHBIMU?

2. Yro Ha3biBaeTcs (YHKIMOHATBHOU rpyMHon?

3. Kakue QpyHKIIMOHANIbHBIE TPYIIIBI Y CIUPTOB, aJIbJIETU/I0B, KUCIOT?

Paszgea S. Kunernveckue 1 TepMOXUMHUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakuui

IIpakTyeckoe 3ansaTue Nel2.
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PemieHue npakTHKO-OPMEHTHPOBAHHBIX PACUeTHBIX 32124 110 TeMe: ""CKOpPOCTh XUMHYECKHX
peaknuii. XuMuueckoe papHosecue'

Heab: yrmyOuTh W OOOOMIMTH TEOPETHYECKHE 3HAHUS O CKOPOCTH XHMHUYECKOW pPEaKIuw,
3aKpEeNUTh 3HAaHUE (POPMYIT BBIPAKEHUSI CKOPOCTH PEAKIINI, HAYYUTHCS BBIOJIHATH PACUEThl, UCTIONb3YS
naHHble GopMyIibl. HayduThCst BEHIBOIUTH KOHCTAHTY XUMUYECKOTO PABHOBECHS.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JJIsl JaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. Pemenue 3amad mo BapuaHTaMm, OQOPMIICHHE PEIICHHs, COTJIACHO TpHUMEpa M aJropuTMa
peenus 3aadn. OnucaTh MOPsAIOK ICUCTBUM.

2. Cnenathb BBIBOJI O MPOJICTTAHHON padoTe.

3. OTBETUTH HA KOHTPOJbHBIE BOMPOCHI U MOATOTOBUTHCSA K 3aIIUTE MPAKTUYECKON pabOTHI.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue YKa3aHus no NPaKmuieckum padbomam.

KoHTposbHbIE BOIPOCHI:

1. Yro Ha3bIBaETCH, CKOPOCTHEO XUMUYECKON pEAKIUU?

2. Kakue ¢gakTopsl BIUAIOT HA CKOPOCTh PeaKuu?

3. Kak 3aBUCUT CKOPOCTb XMMHUYECKOH pEeaKLIMK OT KOHLEHTpauuu?

4. KakoBa poJib KaTaJIn3aTopa B XUMHUYECKOM peakiuu’?

5. Kak na3piBaeTcs peakiusi, mpoTeKaromias B IpUCYTCTBUH KaTaiau3aropa?

Pa3nes 6. PacTtBopsl

IIpakTnueckoe 3ansaTue Ne 13.
Penlenne npakTHKO-OpMEeHTHPOBAHHBIX PacYeTHBIX 3a/1a4 N0 TeMe: PemeHue 3aja4 Ha
NPUTOTOBJIEHHE PAaCTBOPOB.

Heab: npuobpeTeHre HaBBIKOB MPUTOTOBIIEHUS PACTBOPOB Pa3IMYHONW KOHLEHTPALUU U3 CYXOH
COJIM WM 00Jiee KOHIIEHTPUPOBAHHOIO PACTBOpA.

3a/iaHus BBIIOJIHSIOTCS B )KypHaJE [ JIAOOPATOPHBIX U NMPAKTUYECKUX paldoT:

1. Pemute 3a1a4un, opopMHTE peLIeHHs, COTJIACHO MpUMepa pelieHus 3aaayi. Onummre nopsaoK
JNEUCTBUMN.

2. Cnenaiite BBIBOJ O MPOJIEIaHHONW pabOTe U ONMUIIUTE 00JacTh MPUMEHEHUS IPUTOTOBIEHHOTO
pactBopa.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI M MOJITOTOBUTHCS K 3aIUTE MPAKTUYECKOH pabOTHI.

Cooeporcanue 3a0anuii; cmompume mMemooudecKue yKasanus no npakmuideckum pabomam.

Kputepuu onenkmu:

Kputepuu oneHky BbINOJIHEHHS MPAKTHYECKUX U JIa00PATOPHBIX PadoT M0 XUMHUH.

OneHka «3a4TEeHO»:

- paboTa BBHINIOTHEHA MPABUIBHO, CIETAaHbI NPABHIbHbIE HAOIIOACHHS M BBIBOJBI, HAIHMCAHBI
YpaBHEHHS PEAKIMi, MOTYT OBITh JOMYIIEHBI HECYNICCTBCHHBIE OMMOKH B PabOTe C BEIIECTBAMH H
000pynOBaHUEM, TOMYIIEHBI HECYIIIECTBEHHBIE OITMOKHN B HAMMMCAHUN YPABHEHUIN PEaKIIHii;

- DKCIIEPUMEHT OCYIIECCTBIICH 10 TUTAHY C YYE€TOM TEXHHKH O€30MacHOCTH W MPaBUI PabOTHI C
BelIeCTBaMH U 000pyIOBaHUEM;

- HAYYHO TPaMOTHO, JIOTHYHO OIMCaHbl HAOMIOACHUS U C(hOPMYITHMPOBAHBI BBIBOJABI U3 OMbITA. B
MPEJICTABJICHHOM OTUYEeTE MPAaBUIBLHO U aKKypaTHO BBIMIOJIHEHBI BCE 3aITUCH, TAOJIUIIbI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CJICJIAHBI BBIBOIBI; JOITYCKASTCS OMIMOKA B X0JI€ IKCIIEPUMEHTa B 00BSICHEHUH, B
odopmiieHnn paboTHl;

- Ha 3alliTe MPaKTHYecKoi/ 1abopaTopHON pPabOThI OOYYAIOMIMIACS H3IaracT TEOPETHUYCCKHMA
MaTepuai B OMPEEeNIEHHON JIOTUYECKON MOCIeI0BAaTeNbHOCTH, JIOMYCKAaeTCs IBE-TPU HECYIIECTBEHHBIC
OLIMOKH, UCTIPABJIEHHbIE 110 TPEOOBAHUIO YUUTETIS.

OneHka «He 3aYTEHO»:

- JIOTMyIIeHBI aBe (M OoJee) CyIIeCTBEHHBbIC OIMMOKH B XOJ€: DKCIEPUMEHTa, B OOBSICHEHHH, B
oopmiteHnn pabOTHI, B COOJIOJICHUU TIPABMJI TEXHHKU O€3 OIMACHOCTH INMpH padoTe C BEIIeCTBaMU U
000pynOBaHUEM, KOTOPBIE O0YUAIOIIHIICS HE MOKET UCIIPABUThH JaKe MO TPEOOBAHUIO YUUTES,
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- paboTa He BBITIOTHEHA, Y 00YYaIOIeTrocsl OTCYTCTBYET SKCIIEPUMEHTAIILHBIC YMEHHUS,

- Ha 3alMTe MPaKTHYECKOW/ J1abopaTopHOi pabOThl OOHAPYKEHO HEMOHUMAaHHE O0YJarOMUMCS
OCHOBHOTO COJICpKaHHsI Yy4eOHOro MaTepuana WM JOMYIICHBI CYIIECTBEHHBIC OINUOKH, KOTOpPHIE
oOyuyaroluiicss He MOXKET UCIIPaBUTh MPU HABOSIINX BOMpPOCaX MpernoaaBaress, OTCYyTCTBUE OTBETA.

3amuTa NpaKTHYeCKOHHU J1a00paTOPHOH padoThI:

Mo 3amuTol MpakTHUecKoit/ 1abopaTopHO pabOTHI MOAPA3yMEBaETC:

1. IlpenacraBienue mpenogaBaTea0 CBOEro JaOOpPaTOPHOIrO KypHaja (TETpaau) C MOJHOCTHIO
odopMmIIeHHOI paboTOI U TPOBEPKA €€ MPENOJaBaATEIIEM.

2. CobecenoBanue ¢ MperojaBaTeiIeM Mo TEOPUH U METOJMKE HKCIIEPUMEHTA, a TAK)KEe OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI B KOHIE KaxJ0H jabopaTopHoil paboTel. Eciiv cpeny KOHTPONBHBIX 3aaHUN
€CTh 3a/1a4¥, TO OHU JOJKHBI ObITh BBITIOJHEHBI B TUCEMEHHON (hOpME B TETpaIH.

Cnatp paboty mpenojaBareito (T.€. 3alUTUTh €€ Ha OICHKY) MOKHO Ha TOM K€ 3aHSITHH, Ha
KOTOPOM OHa BBHINIONHsUIACk. Eciin opopmiienne paboTsl TpeOyeT JOMOTHUTEIHFHOTO BpeMEHU (Harpumep,
B Hell ecTh Oosblias rpaduyeckas 4acTh), TO 3alllMTa BBIMTOJHEHHOH MPaKTHYeCKOW/ J1abopaTopHOi
paboThI TPOBOAUTCS HA CIECTYIOIIEM 3aHSTHH.

Kpurepun oneHku penieHuid pacuyeTHbIX 3a/1a4.

Ouenka «5»:B JIOTHUYECKOM pPAcCCYyKJIIEHUM W PEIICHHH HEeT OIMOOK, 3ajadya perieHa
paloHaIbHBIM CIOCOO0M;

OneHka «4»: B JJOTUYECKOM PACCYXICHUU M PEIICHHUS HET CYIIECTBEHHBIX OIMOOK, HO 3ajaya
pelleHa HepalMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

Onenka «3»: B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIMUOOK, HO JIOMYIICHA
CYIIECTBEHHAsI OIIMOKA B MaTeMaTHUYECKHUX pacyeTax.

Onenka «2»: UMeeTcs CYUIECTBEHHbIE OMIMOKHM B JIOTMYECKOM PAacCYXJIEHUU U B PELICHUHU; -
OTCYTCTBHE OTBETA Ha 3aJ]aHUeE.

[Ipu noaroroBke 1a00paTOpHOI pabOTHI K 3aIIUTE CIAEAYET MOBTOPUTH COOTBETCTBYIOIINE
pas3fenbl Mo KOHCIEKTY JeKIUN 1 yUeOHUKY.

69



ITepedyenn BonpocoB (3axa4)
JJIS IPOMEKYTOYHOM aTTecTaluu (IK3aMeH/3a4eT)

Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM

l.Ilepnoauueckuil 3akoH W mnepuoanyeckas cucrema snemeHToB [[.J. MenneneeBa B cBere
YU€HHUS O CTPOCHUHU aTOMa.

2.CoBpeMeHHBIC TPEJICTABICHHUS O CTPOSHUU ATOMHBIX OpOUTAlIel XHMHYECKUX JIIEMEHTOB.
DneKTpoHHBIE (HOPMYIIBI U rpa@UuecKue CXeMbl CTPOCHHUSI SJICKTPOHHBIX CIIOEB aTOMOB.

3.CocraB atomHubIX siaep. M3otonsl. [loHATHE XUMHUYECKOTO AJIEMEHTA.

4.VI3MeHeHHe COCTaBa, CTPOCHMSI M CBOWCTB MPOCTHIX BELIECTB-HEMETAJUIOB, 00pa30BaHHBIX
JJIEMEHTaMU: a) OJIHOTO TIepruoa; 0) OAHOU TpymIibl mepuoandeckoit cucrtemsl .M. Menaeneena.

5. Uto Takoe nepuo, rpymia, moArpymma B nepuogudeckoit cucreme? Jlaiite onpeaeieHue.

6. Kakue moarpymnmel Ha3bpIBAlOTCS TJIABHBIMHU M KaKUe TOOOYHBIMHE?

7. Kak U3MeHSI0TCS METaJUTMUECKHUE CBOICTBA 3JIEMEHTOB B TpYIIIE U B iepuoze?

8. CdopmynupyiiTe NPUHIUILL, B COOTBETCTBHM C KOTOPBIMH IPOUCXOIUT 3aIlOJIHEHUE
AJIEKTPOHHBIX OpOUTasei B aTome.

9. CKOJIBKO 2JIEKTPOHOB MOXKET MAKCUMAJIbHO HAXOJUTHCS HA OJTHON AJIEKTPOHHON OpOUTaIn?

10. CkoNbKO 3JEKTPOHOB MaKCHMaJIbHO MOXET HaXOOUThCS Ha S-MOAypoBHE? p-moaypoBHe? d-
MOAypOBHE?

Paznen 2. Xumnueckue peakuu

1. Kakue peakiiuy Ha3bIBalOTCSI OKUCIUTEILHO-BOCCTAHOBUTEILHBIMU?

2. Urto Takoe crernenb okucieHua? YUTo Takoe BaJIeHTHOCTE?

3. Kak ompenenuts €.0. Uil 3JIEMEHTOB, BXOJSIIMX B COCTAB MOJIEKYJ WM CJIOXKHBIX MOHOB?
[IpuBenuTe NpUMEpBL.

4. Yemy paBHa CTENEHb OKUCIIEHUS B IPOCTHIX BellleCTBAaX?

5. Kak HaliTu MakcCUMalbHYI0 U MUHUMAJIbHYIO CTETIEHb OKUCIEHUS?

6. Kakue peakiiuym OTHOCATCS K OKHCIUTEIbHO-BOCCTAHOBUTEILHBIM PEAKIUAM?

7. laiTe OHATHE MPOLECCOB OKUCIIEHUS U BOCCTaHOBIIEHM. [IpuBeauTe npumepsl.

8. UTo Ha3bIBAaCTCA OKHCIUTEIECM?

9. Uto Ha3BIBAETCS BOCCTAHOBUTEIEM?

10. OnpenenuThb CTENEHb OKUCICHUS KaXI0T0 aTOMa B CIEAYIOIIMX BEIIeCTBaX:

CEepHHUCTAasi KUCJI0Ta, opTodochopHas KUCIOTa, XJIOPHAS KUCIOTa, IEpMaHTaHaT Oapusi, TEPOKCHU]T
BOJOPOJa, OMXpoMaT aMMOHHUS, aMMHUaK, THAPUI MarHus, okcua mapranma (VII)

11. OnpenenuTh MakCUMaabHO U MUHHUMAJIBHO BO3MOXHYIO CTENIEHb OKHUCIIECHUS Y DJIEMEHTOB:
docdopa, cepsl, yraepoaa, Opoma, Maprasia

12.OnexTponutrdeckas auccouuanusi. Crenenp guccoruanuu. CUIbHbIE SJIEKTPOJIHUTHIL.

13.Peakiuy HOHHOTO OOMEHA B BOJHBIX PacTBOPAaX, YCIOBUS UX HEOOPATUMOCTH.

14.I'naponus conei.

Pa3znen 3. CTpoeHne U CBOiiCTBA HEOPTraHMYECKHX BelleCTB

1. Kakyro XMMHUYECKYIO CBSI3b Ha3bIBAIOT KOBAJICHTHON?

2. aiite onpezeneHue NOASIPHON U HETIOJISIPHOM KOBAJIEHTHOM CBSI3H.

3. Uto Takoe 3eKTPOOTPULIATEIbHOCTD?

4. OxapakTepu3yilTe MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHON CBSI3H.

5. B ueM paznuumne KOBaJE€HTHOM MOJSPHOM U KOBAJIGHTHOM HEMOJISIPHOM CBA3U?

6. Hante OIpeeIIeHIE TEPMUHAM: «HOHY, «KaTUOHY, «aHHOH.
KakxoB mexanu3m oOpa3oBaHus HOHHOU cBsi3u? [IpuBenuTe mpuMephl BEMIECTB C HOHHOM CBS3BIO.

7. KakoB MexaH13M 00pa30BaHMs METANINYECKOU CBA3HU?

8. Kakas cBs3p HaszwiBaeTcsi BogoponHoit? KakoB mexanusm ee oOpasoBanus? IlpuBenute
MIPUMEPHI BEIIECTB C BOJIOPOTHON CBA3BIO.
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9. Obmas xapakTepUCTUKA METAJUIOB TJIABHBIX MOJATPYIIT MEPUOANYECKON CHCTEMbI XMMHYECKHUX
snemenToB J[.M. MenzaeneeBa, ctpoeHre UX aTOMOB. MeTayuindeckast CBSI3b.

10.OKuCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA M CTEIICHU OKUCICHUS XUMUYCCKHUX DJICMEHTOB.

11 Yro Takoe kucnoTsr? Onpeserenne, Kiraccupukarms.

12. Yto Takoe conmu? OnpenencHue, KiacCuPUKaIs.

13. Yro Takoe ocHoBanwms? OnpeneneHue, Kiaccupukanms.

14. Yro Takoe okcuabl? OnpeacieHue, KiracCupuKarms.

15. Ilepeuncnure cBOMCTBA KUCIIOT, HA30BUTE IJIaBHBIN JEHCTBYIOIIMNA HOH KUCIIOT.

16. Ilepeuncnure CBONCTBA LIENOYEH, HA30BUTE WX TJIABHBIN ACHCTBYIOIINI HOH.

17. Tlepedncnure CBONCTBA COJIEH, BCIOMHHUTE CTIOCOOBI UX TTOJTYYCHHS.

18. Kak ampoTepHbIe THAPOKCHUIBI B3aUMOJICHCTBYIOT C pPaCTBOpPaMH IIEJI0Yeit?

19. B uém paznuume B CTpPOSHUN BHEITHETO SHEPTETHUECKOT0 YPOBHS Y METAJIJIOB M HEMETAILIIOB?

20. CKoJIbKO HapY>KHBIX 3JIEKTPOHOB UMEIOT ATOMBI METAJIJIOB TJIABHBIX M MOOOYHBIX MOArPYyMIT?

21. IlepeuncinTe NU3BECTHBIC BAM XMMHUYECKHE CBOMCTBA METAJLJIOB.

22. Kak MOKHO NOJIY4YUTh METAJIbl U3 UX COCTUHEHUI?

23. Kakue cBOMCTBA — OKUCIUTENICH I BOCCTAHOBUTENICH — MPOSIBIISIOT METAUIbl B XMMUYECKUX
peakuusix?

24. PacckakuTe 00 2JIEKTPOXUMHUYCCKOM PsiJie HANPSHKEHUH METaJLIOB.

Pazgen 4. CTpoeHne U CBOIiCTBA OPraHUYeCKUX COeTUHEHUM

1. OcHOBHbIE MOJOXEHUS TEOpPUH XHUMHUYecKOoro crpoeHus A.M. bByrtnepoa. Xumuueckoe
CTPOEHHUE KaK MOPSIIOK COEAUHEHUS U B3aUMHOT'O BIUSHUSA aTOMOB B MOJIEKYJIAX.

2. 3omepust OpraHMvecKuX COCTMHEHUN, €€ BUIBI.

3. IlpenenbHble yriaeBoaopoabl, oOmas (opmysna cocTaBa, 3JIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE.

4. HempenenbHble YIIEBOJOPOIBI psiAa dTHIEHA, oOmas (opMmyna cocTaBa, 3JIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE, SP2-THOPHUIN3AIIHS HIEKTPOHHBIX 00JIaKOB aToMa yriepoaa. M3omepus.

5. AlleTuseH — NMpeACTaBUTENb YIIIEBOJOPOIOB C TPOMHOM CBA3BIO B MOJIEKYIE, SP-THOPHAN3AIIHS
ANIEKTPOHHBIX 00JIAKOB aTOMa yTIiiepo/a.

6.Apomaruyeckue yriaeBoaopoasl. CTpykTypHas ¢opmyna Oenzona (no Kekyne). DnexTpoHHOe
CTPOEHHE MOJIEKYJIbI, IOJYTOPHAs CBA3b.

7.'oMonoruueckuil psi NpeaeiabHbIX OJHOATOMHBIX CHUPTOB. DTUJIEHTIIUKOJb W TIULEPUH Kak
MPEICTaBUTENIN MHOTOATOMHBIX cIUPTOB. dDeHo1, cTpoeHue, Gpu3nyeckne 1 XMMUYeCKue CBOWCTBA.

8. Anpaeruspl, TOMOJIOTUYECKUH psll, CTpoeHHe, (YHKIMOHAJIbHas Trpynmna. XHUMHUYECKUE
CBOMCTBa anbaeruaoB. [lomyuenue, npuMeHEeHNE MypaBbUHOTO U YKCYCHOTO aJIbJAETUIOB.

9. 'omonornyeckuii psa NpeneabHbIX OAHOOCHOBHBIX KUCIOT.

10. T'moko3a — BaxHEMIIMH MpeACTaBUTENb MOHOCAaXapUAOB, CTpPOEHHUE, (U3HUECKHEe W
XMMHYECKHE CBOICTBA, IPUMEHEHHUE.

11. AMMHOKHUCIIOTBI, CTPOEHUE, U30MepHsi, (PU3UYECKHE CBOWCTBA, OCOOCHHOCTH XHMHYECKHUX
cBoiicTB. buonornyeckoe 3HaueHue anbda'"aMUHOKHUCIIOT.

Pa3znen S. Kunernyeckne U TepMOXMMHYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUA XMMHYECKHX
peaxkuuii

1. Kaxoe BemecTBO Ha3bIBalOT KaTanuzatopoM? Kakue siBlIeHUS Ha3bIBAIOT KaTaIu30M?

2. Kak B Bameii Oyaymei mpodeccru UCIoNb3yeTcsl TEII0Ta, BRIICISIOMASCS MPU MPOTEKaHUH
9K30TEPMHUUECKUX PEaKIIMii?

3. OxapakTepHu3yiTe MOHITUE «CKOPOCTh XMMUYECKON peakiumn». B kakux eInHuIax u3Mepsaercs
U OT KakuX (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKON peakiuu?

4. Kakue peakuu Ha3bIBatoT HeoOpaTuMbIMu? [IpruBenuTe mpuMepsl TaKUX peaklUi U HalUIINTe
UX YpaBHEHHUA?

5. Kakue peakinuu Ha3piBaloT oOpatumMbiMu? B yem 3axirodaercs xumuueckoe paBHoBecue? Kaxk
€ro CMECTUTH?
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6. Cdopmymupyiite npunnun Jle-Illarenpe. PaccmoTpure BiusHHE Kaxaoro ¢akropa Ha
CMELIEHNE XUMUYECKOT0 paBHOBECHE?

Pa3zgean 6. PacTtBopnl

1. Jlaiite ompeneneHus: pacTBOP, MCTHHHBIM pacTBOpP, HACHILEHHBIA PacTBOP, KOI(PUIHEHT
PacTBOPUMOCTH.

2.Yem pacTBOp OTJIMYAETCS OT MEXAHUUYECKOH cMmecn?

3. Kakue Tunsl cMeceld pa3ingaroT 10 IpU3HAKy OAHOPOJAHOCTHU?

4. YeM OTINYAIOTCS UCTUHHBIE PaCTBOPBI OT JUCIIEPCHBIX cucrem?

5. IlpuBenure nmpuMepsbl UCTUHHOTO M KOJUIOMAHOIO PAacTBOPA, B KOTOPOM: &) pacTBOPUTENb U
PacTBOPEHHOE BEILECTBO - JKUAKOCTH, 0) paCTBOPUTENb — )KUIKOCTh, PACTBOPEHHOE BEILIECTBO — TBEPJIOE.
6. Kakue GaxkTopbl 1 Kak BIUSIOT HAa paCTBOPHUMOCTD B BOJIE TBEPABIX BEIIECTB, ra30B?

7. OxapakTepu3yiTe MOHATHE «IUCIEPCHas cucTeMay». YeM aucrnepcHas cucTeMa OTIMYaeTcsl OT
OCTaJIbHBIX CMecen?

8. Kakme cucrembl HaspIBaloT rpyboaucnepcHsiMu? Ha kakue rpynmsl oHu nensarcsi? Kaxoi
IIPU3HAK JISKUT B OCHOBE TaKOH Kitaccuuxanun?

9. KakumMu jauCHepCHBIMH CHCTEMaMH BBl OyneTre HMETh JelI0 B NpoeCCHOHATBHOU
NEeATENbHOCTU?

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOI JeSITeIbHOCTH YeJI0BeKa

1. CocTaB, cTpo€HUE U CBOICTBA MOJIUMEPOB.

2. OCHOBHBIE METO/bI CUHTE3a BHICOKOMOJIEKYJISIPHBIX OJIMMEPU3ALIUU U TOJIMKOHICHCALIUH.
[TnacTmaccel U Kaydyku.

3. CuHTeTHYECKHE BOJIOKHA: TIOIM3(upHBIC (JIaBCaH) U OJMaMUIHbIC (KarpoH). Poinbk Xxumun B
CO3/1aHHMU HOBBIX MaTEPHUAJIOB.

4. IIpakT4ecKoe UCTIOIH30BAHKE MTOJTUMEPOB U BOSHUKHOBEHHUE YKOJIOTUYECKOM MTPOOIIEMBI
BTOPUYHOH TIepepabOTKH MOTMMEPHBIX MPOITYKTOB.

5. Bynymee nonuMepHsIx MarepuanoB. Heo0xoauMocTs co3qanus MOIUMEPOB, Pa3jlaratoliiuxcs B
€CTECTBEHHBIX YCIIOBHSIX M HE 3arps3HSIOIIUX OKPY’KaIOIIYIO Cpey.

6. CocTaB, Ha3BaHUs U CBOMCTBA IIPEICTAaBUTEIIECH BaXKHEHIINX KJIACCOB OPraHUYECKUX COEIMHEHU,
UX (pyHKUIMOHAJIbHBIE TPYMIIbI; TPAKTUYECKOE 3HAYEHHE U3yYaeMblX OPraHU4YECKHUX BEIIECTB.

7. 'eneTnyeckast CBsI3b MKy BaXKHEHIIMMU KJ1acCAMU OPraHUYECKUX COEIMHEHUI. 3aBUCUMOCTh
MEX/1y COCTaBOM, CTPOEHHEM U CBOMCTBAMH OPraHUYECKUX BEILLECTB.

8. Xumus B )KU3HHU 00II[EeCTBA.

9. IlonsiTue 0 BUTaMuHax. ['pyrnina BOJOpacTBOPUMBIX BUTAMUHOB. bronornyeckas poiib.

10. TTonsiTue o BUTaMuHax. ['pymmna xupopacTBOPUMBIX BUTAaMUHOB. bruonoruueckast poib.
11. JlekapctBa. AHTHOMOTHKH. Cynb(aHuIaMuIHbIE TIperaparsl.
12. T'opmonsl. DepmeHTHI
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Ipunoxcenue

KoMiulekcHbIH 3a4€T ¢ onleHKo# (0MO0JI0rHsl U XMMHUS)
OVIL.12 XUMUA
OVIIL.13 BUOJIOI'us

BAPUAHT Nel

HHcTpykuus 1715 00yqarommxcs

KomruiekcHpIit 3a9€T ¢ ONEHKOW BKIIOYaeT 4 3aJaHdus MO OWOJOTHH W XUMHUH W TIPOBOJIUTCS B YCTHOM
¢dopme. Kaxxnoe 3aganue oleHHBaeTCsl MakCUManbHO B 5 O6amtoB. Ha moarotoBky orBera gaércs 30 munyt. [lpu
BBITNIOJHEHNH 33JJaHUH TEOPETUYECKON YacTH Bbl MOYKETE MOATOTOBUTH IJIaH OTBETA.

Pemenue 3ama4 10MKHO OBITH NPUBEIEHO MOITHOCTHIO, 3aMIMCAHbl YCIOBUS M UCXOAHBIC JaHHBIC, PELICHUE
JIOJKHO COMPOBOXKIATHCS Pa3BEPHYTHIMH MOSICHEHUSIMH, HEOOXOIUMO IIPUBECTH B OOIIIEM BH/IEC BCE UCTIONb3YEeMbIC
($opMynbl; OOBACHHUTH W MOTHBHPOBAaTH BCE JEHCTBUS MO XOAY peEIICHUs, CAeNaTb 3aluch HE0OXOIUMBIX
YpaBHEHWH XUMHYECKHUX pPEaKIHid WM CXeM cKpemmBaHus. [locne pemeHus] KaXAoW 3amadd JTOKeH OBITh
3aIlMCaH OTBET.

[lpu BBIMONHEHMH 3aJaHUH TO XWMHHU JOJDKHBI OBITH TNPHBEICHBI BCE HEOOXOIUMBIE XHMHUYECKHE
(OpMyNbl OpraHMYECKHMX W HEOPTaHWYECKUX COCTUHEHUH, 3amucaHbl Bce TpeOyemble ypaBHEHUS XMMHUYECKUX
peakiuid. JlomkHBI OBITH YKa3aHbl HAa3BaHHSI BELIECTB, BCTYNMBIIMX B PEAKLHUIO M MPOAYKTOB PEAKIHHU. 3alaHUsI
SIBJISTFOTCSL CTAHIAPTHBIMHE I Kypca OMOJIOTMU U XUMUH CpeTHero (TI0JIHOT0) 00IIero o0pa3oBaHusl.

Kputepun 1 HopMbI OLleHMBAHNSA 3HAHUI, 00YUaIOIIUXCA 0 XUMHHU U OMOJIOTHM:

OueHka «5» CTaBUTCSI, €CJIU: - OTBET MOJHBIN U MPaBUJIBHBIA HA OCHOBAHUM M3YyYEHHBIX TEOPHIl; MaTepua
W3JI0KEH B ONPENEICHHON JIOTMYECKOM IOCIEeNOBATEIIFHOCTH; B PELICHHH 3a7ad HET OIIMOOK, Bce (QOpMyIibl
MMPUBEACHBI U TaHbl HA3BaHWA BCUICCTB, OTBCT CaMOCTOSATEILHBIMN.

OueHka «4» CTaBUTCS, €CIIH: OTBET MOJIHBIM U NPAaBUIbHBIN Ha CHOBAHUU U3YUYCHHBIX TEOPHl;

MaTepHaj M3JI0KEH B OINPEIEIICHHON JIOTMYECKON MOCIEA0BAaTEIbHOCTH, IPU 3TOM - JOIMYLICHBI IBE-TPH
HECYIIECTBEHHBIC OIIMOKH, UCTIPABIICHHBIC 10 TPEOOBAHUIO YUHUTEIS.

OneHka «3» CTaBUTCS, €CJIU: OTBET MOJIHBINA, HO MPH 3TOM JIOMYIIEHA CYIECTBEHHAs OIMMOKa WM OTBET
HETIOJIHBINA, HECBA3HBIN: B PEIICHUM 3a7ad HEeT CYLICCTBEHHBIX OLIMOOK, HO JOIyILIeHa CYLIECTBCHHAs OIIMOKa B
MaTeMaTHYEeCKUX pacyeTax.

OrneHka «2» CTaBUTCS, €CITU: MPH OTBETE OOHAPYKEHO HETIOHWMAaHHME YYallMMCsi OCHOBHOTO COZICPIKaHUsI
y4eOHOro MaTepuaia WM AOIYLIEHBl CYIIECTBEHHBIE OLIMOKM, KOTOPHIE CTYAEHT HE MOXKET HCIPABUTH INPH
HaBOJSILIUX BOIIPOCAX YUUTENs, OTCYyTCTBHE OTBETA.

Kpurtepuu ouenkn

OtmeTka (O1IeHKA)

KosiuecTBO mpaBHITbHBIX
OTBETOB B %

KonuyecTBo npaBuiibHBIX
OTBETOB B Oayiax

«5» (OTaMYHO) 86-100 18-20

«4» (xoporio) 76-85 16-17

«3» (yIOBIIETBOPUTEIBLHO) 61-75 12-15
«2» (HEeYJOBIIETBOPUTEIHHO) 0-60 0-11

Bpemst noaroroBku — 30 MUHYT

1. OcHOBHBIE MOJIO3KEHUSI TEOPUMH XHUMHYECKOr0 CTPOEHHsI OpraHuYeckux BemecTs A.M.
BytiepoBa. XumMuuyeckoe cTpoeHne KaKk NOPSAOK COeTMHEHUA M B3aMMHOI0 BJIMAHUS aTOMOB B MOJIEeKYJIaXx.

2. Tlepuonuyeckuii 3aKOH U MepHOAUYECKAs] cHCTeMa XUMHYecKux daemMeHToB /1. U. MenneneeBa Ha
OCHOBe IPEACTABJICHUH 0 CTPOCHNH ATOMOB. 3HaYeHHe MEePHOANYECKOro 3aK0HA /ISl Pa3BUTHS HAYKH.

3. 3agauyu u MeTOabI 001LEl GHOTOTHM.

4. Pa3BuTHeE 3BOJIIOIMOHHBIX M/l 10 JaPBUHOBCKOIO0 NEPUOIA.
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ITAJT0OHBLI OTBETOB

BAPUAHT Nel

1. OcHOBHBIE MOJIOKEHHSI TEOPUU XMMHYECKOT0 CTPOEHHsI OPraHuyYecKux BelecTtB A.M.
Byrneposa. XumMnueckoe CTpoeHHe KaK MOPSAJO0K COeJMHEHHMS W B3aHMHOIO BJIMSIHMS aTOMOB B
MOJIEKYJIaX.

OtBer: Opranuueckas XUMHS — 3TO paslel XMUMHUYECKOHM HAayKd, B KOTOPOM H3y4yaroTcs
COCIUHEHMS YIIIepoa U UX IPEBPalLCHU.

B Hacrosmee Bpems opraHuueckas XUMHS HM3y4aeT BCE€ COEIMHEHUS, COJEpKallhe aToM
yriepoja, He3aBUCUMO OT MUCTOYHHMKOB MX IOJIyY€HUS (U3 MPUPOJIHBIX MPOJYKTOB WM CHHTETUYECKUM
nyreM). B cBs3M ¢ 3TUM OpraHMYECKYI0 XUMHIO MOXKHO OINPEIENINTh, KaK «XUMHUIO COEIWHEHUMN
yriaepoaa.

OpnHuM U3 BeIIAIOIIMXCS PYCCKUX YUEHBIX A.M.ByTiiepoB co3fan Teopuo XUMHUYECKOIO CTPOSHUS
opranudeckux euiectB. Ha e€ ocHOBe opraHnueckasi XuMus craja ObICTPO Pa3BUBAThCS KaK OTJENIbHAs
otpacib Hayku. (19 centsiops 1861 roga)

OcCHOBHBIE IIOJIOKEHUS TEOPUH CTPOEHUS CBOAATCSA K CICAYIOLIEMY:

1) B Mozekyigax aTOMbl COEIMHEHBI JPYT C JIPYIrOM B OIpPEJEICHHON IOCIIEI0BaTEIbHOCTH B
COOTBETCTBUM C MX BaJEHTHOCTbIO. ATOMBI yIJepojJia COEAMHEHbl B LENOYKU. Yriepoj Bcerga |V
BaJICHTEH.

VYriaepoJ HAXOIUTCS B COCTOSIHUU 3JIEKTPOHHOTO BO30YKICHHSL.

Ne 6 C +6 ),)s 15°25%2p?

ATOMBI yriepoja coeleHUHbI MKy cO00il B Lienu

- C-C—C-C-C-

Kaxnyro BajleHTHOCTb aTOMa yriepojia byriepos 0003HaunI 4epTOUKON 1
COCTaBHJI CTPYKTYpPHBIC ()OPMYJIBI COSAMHEHHH, BXOSIINX B COCTAB MMPUPOTHOTO Ta3a:

2) cBoiicTBa BEIIECTBA 3aBUCAT HE TOJIBKO OT TOr0, KAKME aTOMbI M B KAKOM KOJIMYECTBE BXOJAT B
COCTaB €ro MOJEKYJbl, HO U OT TOro, B KaKOM IOpSAJKE OHU COEIUMHEHBbl MEXAy COOOH, T. €. OT
XUMHMYECKOTIO CTPOEHUS MOJIEKYJIBI;

C,HO
P CH,—C—CH,
CH;—CH,—C |

H AUMETILIRETOH
IPOIAHRIS (aucron)

[Tponanainb- 6ecrBeTHAs KHUJKOCTb, C IPUATHBIM 3al1aXOM, HE PaCTBOPSIET KPACKH U SKUPBHI.

ATeToH — OecIBETHAS KHUIKOCTb, C PE3KUM XapaKTEPHBIM 3aI1axOM, paCTBOPSIET KPACKH U JKUPBHI.

N3oMepsl- 3TO BelIECTBA, OAMHAKOBBIE MO COCTaBY, HO OTJIMYAIOIIMECS IO CTPOCHHUIO U
CBOMCTBaM.

N3omepust —3T0 pa3iIMyHOE CTPOEHUE MTPHU OJTHOM U TOM K€ COCTaBe, M MOJIEKYJIIPHOM Macce.

3) aTOMBI WU TPYIIIBI AaTOMOB, 00pa30BaBIINE MOJIEKYITY, B3AUMHO BIMSIOT IpYT HA JpyTa.

BeiBoa: ¢ momomipio CTpYKTYypHBIX (opmya ByTinepoB co3nman enumHyro cucTeMy HalUCaHUSA
(dhopMyn OpraHMYEeCKUX BEIIECTB, JI0Ka3al, uyTo yriepona Bcerna IV BajgeHTeH, o0bsCHUI, MHOTOOOpa3ue
YTJIEBOIOPOIOB TEM, UYTO aTOMBI YIiepoJia MOTyT 00pa30BbIBAaTh YIJIEPOJHBIE HEMOUYKH C OECUHCICHHBIM
MHOXKECTBOM aTOMOB yriiepoza. Ha mpumepe m30-0yTana oH Mmoka3al, 4To MOXKHO IPEICKa3bIBaTh CHHTE3
OpPraHUYeCKUX BEILIECTB C 3a/JaHHBIMU CBOMCTBAMHU, TOJOOHO TOMY, KaK ObLIO B IEPUOINYECKOM 3aKOHE.

2. Ilepnmoanyeckuii 3aKOH M IepHOAMYECKas CHCTeMa XHMH4YecKHX 3iemeHntos JI. H.

MeHjgeneeBa Ha OCHOBE NPEICTABJICHUI 0 CTPOEHHH aTOMOB. 3HAYeHHE NMEPHOANYECKOI0 3aKOHA
AJIS Pa3BUTHS HAYKM.
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OtBeT: OTKpBITHE MEPHOINIECKOTO 3aKOHA B pa3paboTKa MEPUOTUIECKON CUCTEMBI XUMUYIECKIX
aneMeHToB JI. Y. MeHeneeBbIM SIBUIIMCHh BepIIMHOM pa3BuTHs XxuMuM B XIX Beke. Bech psii 31eMEHTOB,
PAacIIONIOKEHHBIX B MOPSAKE BO3PACTaHUsI aTOMHBIX Macc, MeHzaeneeB pa30mi Ha MEpHOJbI, Pa3MECTHB
MEPUOJIBI TaK, YTOOBI BBIJICTUTH CXOHBIC 3JIEMEHTHI. DT0 mpou3onuio B 1869 r, Toraa Obut 61 35eMeHT

CoBpeMeHHasi GOpMYJTHPOBKA NEPHOIMYECKOT0 3aKOHA CJeYIOLIAas:

CBolicTBa 3JIEMEHTOB, a TakK e (POpMbI U CBOKWCTBA UX COEIMHEHUN HAXOAATCS B IEPUOANUECKON
3aBUCUMOCTH OT 3apsijia sijpa uX aTOMOB.

[lepuoanueckas cuctema 3JI€MEHTOB SBISIETCS rpaduuecKuM U300paskeHUEM MePUOIUYECKOTO
3aKOHA U OTPaXaeT CTPOEHHE aTOMOB 3JIEMEHTOB.

[lepuoanueckas cuctema JI. W. MenneneeBa mnoapasjensercs Ha CeMb NEpPUOAOB —
TOPU3OHTAIBHBIX PSIOB 3JIEMEHTOB, U BOCEMb I'PYII — BEPTUKAIBHBIX PSIOB.

[lepuoa — ropU30HTAIBHBINA PSIJT AIIEMEHTOB, Y KOTOPBIX JIEKTPOHBI PAcHojaraloTcs Ha OJHUX U
TEX K€ 9H. YPOBHSX.

Kaxnaplii mepuoj (Mckitouasi MEpBbI) HAYMHAETCS LICNIOYHBIM METAUIOM U 3aKaHYMBAeTCA
OJIarOPOTHBIM Ta30M.

['pynmna- BepTUKAIBHBINA P 3JIEMEHTOB, UMEIOLIUX OJMHAKOBOE YHUCIIO BAJICHTHBIX 3JICKTPOHOB.
B riaBHBIX moarpynmnax ¢ pocTOM MOJIOKHUTEIBHOTO 3apsijia siIep aTOMOB 3JIEMEHTOB YCHUIIMBAIOTCS UX
METAJINYECKHE U OCTA0IAI0TCS HEMETAIITNYECKIE CBONCTBRA.

CrpoeHue aToma.

1. ATOM COCTOUT U3 MOJOKUTEIBHO 3apsKEHHOTO sijipa (MPoToHBI +1 1 Macca =1 U HEHTPOHBI —
Macca = 1 u 3apsig 0) U OTpULIATENTEHO 3aPSKEHHON 000JI0OUKH.

2. B anpe HaxoasTcs nNpoTOHBI U HEUTPOHBI. [IpoToHbI HMEIOT 3apsaa +1 u Macca =1 1 HEUTPOHBI —
Macca = 1 u 3apsin 0.

3. O0010uKa COCTOUT U3 ANEKTPOHOB = — 1 U Maccoi OIU3KOI K HYIIIO.

4. ATOM 3IIEKTPOHEUTpAJICH, T.€. 3aps 000JIOUKH = 3apsTy SIpa.

5. ®U3UYECKUI CMBICI MOPSIKOBOIO HOMEpA: MOPSAKOBBIA HOMEpP XUMUYECKOTO 3JIEMEHTA PaBeH
3apsay AApa, YUCITy IPOTOHOB U AIEKTPOHOB B HEUTPAJIBLHOM aToMe. YHCII0 JIEKTPOHOB B 3apsyKEHHOM
MOHE BBIYHCISIOT KaK MOPSIKOBBIII HOMEP MUHYC 3apsi]l YaCTHUIIBI.

6. AT. Macca — npOTOHBI = HEUTPOHBI.

7. Ou3nyecKud CMBICT HOMEpa TPYIIB: HOMEP TPYIIbl (B KOPOTKONEPUOAHOM BapHaHTE
[leproanueckoit CUCTEMBI) PABEH YMCITY BaJIEHTHBIX 3JIEKTPOHOB B aTOME. Y 3JIEMEHTOB OJIHOTO IepHoja
C YBEJINUEHHEM HOMEpa TpyNnnbl HEMETANIMYECKHE CBONCTBAa YCHUJIIMBAIOTCS, METAJUIMUYECKUE —
ocnabeBaroT.

8. ®usnyeckuil CMBICT HOMEpa MEepHoJa: HOMEp MepuoJa PaBeH YUCITY JJIEKTPOHHBIX CIIOEB
B aToMe. B o1HOM rpymme ¢ yBeanMueHreM HoMepa Mepuo/ia pauyc aToMa BO3pacTaer.

H30TOMNBI — pa3HOBUAHOCTH ATOMOB C OJMHAKOBBIM 3apsIoM sifipa (T.€. aTOMbI OJIHOTO U TOTO K€
3JIEeMEHTA), HO C pa3HBIMH MaccaMH.

CBs13b 2JIEKTPOHHOTO CTPOEHHUS aToMa ¢ noJioxkeHueM B Ilepronnueckoii cucreMe MeHeneena

DNEeKTPOHBI B aTOME PacIoJiaraloTCs Ha SHEPTETUUECKUX YPOBHSIX U MOTYPOBHSX

Uucno sHepreTHYecKux ypoBHEN B aTOME, paBHO HOMEPY MEPUO/A.

3. Homep rpymiibl, y 3JIEMEHTOB TJIABHBIX MOATPYII, YKa3bIBACT YHCIIO IEKTPOHOB, KOTOPHIE MOTYT
y4acTBOBATh B 00Pa30BaHUM XMMHYECKHUX CBSI3€H (BAJICHTHBIX AJIEKTPOHOB).

4. T'maBHBIE MOATPYNIBI OOpPa3yIOT S-JIEMEHTHI M P-2JIEMEHTHI, a MoOOYHble mHoArpynnsl d —

N

DJIEMEHTEIL.
Yucno noxypoBHEN Ha YPOBHSIX.
I ypoBeHb S mogypoBeHb
II ypoBenb S, p moxypoBHHI
III ypoBeHb S, p, d nogypoBHH
IV ypoBeHnn S, p, d, f mogypoBHu

Yuco 2IeKTpOHOB HA MOAYPOBHSAX

S moypoBeHs. 2 371.

P nonxyposens — 6 a1,
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D noayposess - 10 a1

F mogyposens — 14 am.

3HayeHMe NEPHOANYECKOI0 3aKOHA

. CucremaTusanus 3HaHus. JJo MeHzeneeBa U €ro CUCTEMbl XMMHS BO MHOIOM ObLia
OIMCaTeNIbHOM: y4€HbIe HaKalTUBAIM (aKThl, HO HE BHJEIU OO0IIeH KapTuHbL [leprognueckuii 3aKoH
M03BOJIMII O0BEIMHUTD Pa3pO3HEHHbIE CBEJCHMS 00 3JEMEHTaX U UX COCIUHEHUSAX B €IUHYIO CUCTEMY.
DNEeMEHTHI PacIoIOKUIUCH B TAOJIULE MO ONpPENEIEHHBIM 3aKOHOMEPHOCTSIM, YTO Jal0 YETKUI KapKac
JUIs MIOHMMAaHMsI UX CBOWCTB.

. IIpornoctuyeckass cumia. OgHO U3 caMbBIX SIPKUX CIEACTBUM — BO3MOXHOCTb
IIPEICKA3bIBATG CYIIECTBOBAHUE €IIE HE OTKPBITBIX JJIEMEHTOB M IPOTHO3UMPOBAaTh MX CBOMCTBA.
MeHeneeB crienuaibHO OCTaBHII B TAOJHIIE MyCThIE KJIETKH M PACCUUTAN XapaKTEPUCTUKU HJIEMEHTOB,
KOTOpbIE TOrJa HUKTO He 3Hai. [lo3xke 3TH 31MeMeHTHl (rajuiuii, CKaHIui, repMaHuii) AeHCTBUTEIBHO
Obul OOHApYXEHbl — W HX CBOICTBAa COBMNAIM C MEHJEICEBCKMMHU INPEACKAa3aHUAMHU. DTO CTallo
MOILHBIM ITOATBEPKACHUEM CUJIBI 3aKOHA.

. Toa4ok K Ppa3sBUTHI0O TeOPEeTHYECKHMX OCHOB. 3aKOH HE IPOCTO CHUCTEMATHU3UPOBAI
U3BECTHOE — OH 3aja]l HalpaBlieHHe Ul JanbHeHImux wucciaenoBaHuid. Ha ero Gaze pa3Buiuch
(dbyHIaMEHTAIbHBIE TEOPUU: TEOPUS XWMHUYECKOH CBS3HM, KOHILEMIMH AaTOMHBIX W HOHHBIX PaJUyCOB,
EKTPOOTPHULIATEILHOCTH.

. Moct Mexay xumueil u ¢pusukoi. Korna cramo scHO, 4TO B OCHOBE MNEPUOJAMYHOCTH
JSKUT HE aTOMHas Macca (Kak NoHavaiay Jyman MeHjeneeB), a BeJIMYMHA 3apsdja sapa aToMa, 3TO
OTKPBIJIO MYTh K M3YYEHHUIO CTPOCHUs aromMa. OTKpHITHSA B (U3UKE (JIEKTPOH, PAJAHOAKTHBHOCTb, 3aKOH
Mo3nu, moznenu atoma Pesepdopna, bopa, nmpuHIMIBI KBaHTOBOW MEXaHHMKH) MO3BOJIMIM PACKPBITH
MEXaHU3M [EePUOJUYHOCTH: CBOICTBA JJIEMEHTOB ONPEIEISIOTCS NEPUOAUYECKH IOBTOPSIOMIUMCS
CTPOEHHUEM HX 3JIEKTPOHHBIX 000104eK. Tak Xumust u GU3UKa B3aUMHO 000TaTUIIM JAPYT IpYra.

. Buansinne Ha aApyrue Hayku. 3Hau€HUE BBILUIO JAJEKO 3a paMKU XUMUHU. B reoxumum
3aKOH [IOMOTaeT IOHUMAaTh, KaK 3JIEMEHThl MUTPUPYIOT B 36MHOM KOpE, I0YEMY OHM KOHLICHTPUPYIOTCS B
ornpeeNEéHHBIX MUHEpaiax. B acTpoHOMUYN M KOCMOJIOTMH OH Ba)KEH JUIS HHTEPIPETALIMH CIIEKTPOB 3BE3]L
(crieKTpanbHBIN aHATU3 ONMPACTCA HAa 3HAHHWE CBOMCTB 3J€MEHTOB, MOJYMHSIOIUXCS NEPUOJUUECKOMY
3aKOHY) W JJisi MOJIeNIel HYKJICOCHHTE3a — IPOIIECCOB 00pa3oBaHus IeMeHTOB Bo Bceenennoit. Jlaxe B
OMoJIOrMU MOHUMaHHEe OMOXMMMYECKMX IPOLECCOB HEBO3MOXKHO 0e3 yuéTa MOJI0XKEHUS 3JIEMEHTOB B
MIEPUOTUYECKON CHCTEME.

. Metogonornyeckuii MMILYJIbC. 3aKOH 3a/ajl TPEHJ B HayKe — IOUCK NEPHUOJUYECKUX
3aKOHOMEPHOCTEM Ha caMbIX Pa3HBIX YPOBHSAX OpPraHMU3allMM MAaTE€pUM: OT CTPOEHHMS] MHUKpPOMHUpA 0
PUTMOB B KUBOI NPUPOJE U T'€OJOTMUECKUX MPOLECCAX.

. IIpakTnyeckas 3Ha4YMMOCTh. [[oHMMaHNE NEPHOJUYECKOIO 3aKOHA JIEKUT B OCHOBE
L[EJICHANIPABJICHHOIO CHHTE3a HOBBIX BEIIECTB W MATEPUAIOB C 3a/JlaHHbIMH CBOMCTBAMH — OT
IIOJIYTIPOBOJTHUKOB U CBEPXIIPOBOJAHUKOB JI0 CILIABOB.

3. 3agaum ¥ MeTOAbI 001Iel OMOJIOTHH.

OtBer: buonorus (rpeu. Poloyio — Plo, Omo, KU3HB; Ap.-rped. AOyoG — ydeHHue, Hayka) —
CHUCTeMa HayK, OOBEKTaMU HM3yU€HUS KOTOPOH SIBIISIFOTCS JKMBBIE CYIIECTBA M UX B3aUMOJEIHCTBHE C
OKpyXXawlIuen cpenoi. buomoruss wusydaer Bce acleKTbl JKU3HHU, B YaCTHOCTH, CTPYKTYpY,
(YHKIIMOHUPOBAHHUE, POCT, MPOUCXOKJIEHUE, SBOJIOIHUI0 U PaCHpeleIeHUE XUBBIX OpPraHW3MOB Ha
3emie. KnaccuduuupyeTr u onuchBaeT *HUBbIE CYIIECTBA, IPOUCXOXKIEHHE UX BUJIOB, B3aUMOJIEHcTBUE
MEXy CO00M U ¢ OKPYKAIOIICH cpeoi.

[Tpenmerom u3ydeHus oOIel OMONOTHM SBISETCS Pa3HOOOpa3ue OPraHW3MOB, CTPOEHHUE ITUX
OPraHM3MOB M TPOLECCHl HX IKU3ZHEACSATENbHOCTH. Takke TMpeAMeT HW3y4YeHHs OHOJoTHH —
AJIEMEHTApHbI COCTaB OPraHM3MOB, MX B3aUMOJEHCTBUE U CBSI3b C OKPYKAIOLIEH Cpenoil, mpouue
MIPOSIBIICHUS )KU3HH.

3anaun OUOJIOTHU:

* U3y4yeHHE 3aKOHOMEPHOCTEN MPOSBIEHUS KU3HU (CTPOeHUsI U QYHKIUH JKUBBIX OPraHU3MOB U
UX COOOILECTB, paclpoCTpaHEHHE, MPOUCXOXKACHUE U DPa3BUTUE, CBSI3M JPYr C JPYrOM M HEXHBOMH
IPUPOI0H);
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* PaCKpbITUE CYIIIHOCTH KU3HU;

* crucTeMaTH3alusl MHOT00Opasusl )KUBbIX OPTraHU3MOB.

MeTtoapI OMOIOTUH.

CoBpemeHHast OMOJIOTHS paciioyiaraeT MUPOKUM HAOOPOM METO/0B uccienoBaHus. OCHOBHBIMU
SIBJIIIOTCSI CIEAYIOLINE METOMBI:

- Meton Habmoaenus u onucanus - Coop u onucanue (HaxkTos,

- Metox uzmepenuii - amepenue xapakTepucTHK 0ObEKTOB,

- CpaBHUTEIBHBIN METOJ] - AHAJIU3 CXOJCTBA U PA3TUYUNA U3y4aeMbIX O0OBEKTOB,

- Ucropuueckuit merox - M3ydeHune xoaa pa3BUTHS UCCIETYEMOT0 O0BEKTA,

- Meton skcniepuMenTa- M3yueHue siBlIeHus MpUpoabl B 3aJaHHBIX YCIOBUSX,

- Meton mozaenupoBanus - OnucaHue CIOXKHBIX MPUPOIHBIX SBJICHUM OTHOCUTEIBHO MPOCTHIMU
MOJIEJISIMH,

- Metox nporuo3upoBanus - [Ipenckazanue Oyaymiero oobeKTa Uil mnporecca.

CBs13b OMOJIOTHH C JPYTUMHU HAyKaMH.

buosnorust npuHaIIEKUT K KOMIUIEKCY €CTECTBEHHBIX HAyK, TO €CTh HayK O HMPHUPOJAE, U TECHO
CBsI3aHA C IPYTUMU HayKaMH:

* pyrnameHTaNBHBIME (MAaTEMATHKON, (PU3UKON, XUMHEH);

* €CTECTBEHHBIMHU (T€0JIOTHEMH, reorpadueil, TOYBOBEICHUEM);

* OOIIECTBEHHBIMU (TICUXOJIOTHUEH, COIIMOJIOTHEH );

* IPUKIIAJAHBIMU (OMOTEXHOJIOTHEN, OMOHUKON, pACTEHUEBOICTBOM, OXPAHOM MPUPOJIBI).

3HavyeHne OMOJIOTHH:

* buonorus sBisieTcs TEOPETHUYECKOW OCHOBOM TaKWX HayK, KaK MEAMIIMHA, TCHXOJIOTHUS,
COLIMOJIOTHS.

* buonorumyeckue 3HaHHS HCIOJIB3YIOTCSA B TMHUIIEBOW MPOMBIIUIEHHOCTH, (apMaKoIOrHH,
CEJIbCKOM, JIECHOM U ITPOMBICIIOBOM XO35IHCTBaX.

» JloctuxeHus: OMOJIOTUU HCTIONB3YIOTCS MPH PEIIEHUU TI00aNbHBIX MPOOJIEM COBPEMEHHOCTH:
B3aMMOOTHOIICHHUSI OOIECTBA C OKPYKAIOLIEH CPeAoH, pallMOHAIBHOTO MIPHPOIOTIOIE30BAHMS U OXPaHbI
MIPUPO/IBI, IPOJIOBOJILCTBEHHOTO 00ECTICUCHHUSI.

4. PazBUTHE 3BOJTIOLMOHHBIX H/IeH 10 TapBHHOBCKOIO IepHoaa.

OTBeT: DBOJIIOIMOHHBIE HJIEU, TO €CTh UIEH O TOM, YTO OJHU OPraHU3MbI MOTYT MIPEBPALATHCS B
JApYrue OpraHu3Mbl, IIOCEILAIH JIFOACH OYEHb JaBHO.

AHTHYHBII IEPHOI

VYxke B JlpeBHel ['penuu NosBUIMCH NEPBBIE, MTOPOM CMENbIE JOTaJKH O TOM, YTO XKU3Hb U €€
(hopMBI MEHSFOTCSI.

1. ®anec cuuTan, yTo BCE )KUBOE BO3HUKIIO U3 BOBI.

2. AHakcHUMaHJp Mpeanoiarall, 4YTo JKU3Hb 3apOJMIIacCh W3 BOJBI M 3€MIIM IO/ BO3JEHCTBHEM
TEIlIa, a YEJIOBEK NMPOU3O0LIEN OT BOJHBIX OPIraHU3MOB.

4. JIeMOKpUT pa3BUBaJl HACI0 O TOM, 4YTO JKHUBBIE OpPraHU3Mbl MOSIBWJIMNCH B pe3yibTaTe
NepeKoMONHAIHY ATOMOB.

5. DOMIENOKI BBIIBUHYJI TEOPHI0 «MH(POTEHHOW HBOJIOLMU»: OH ONKCHIBAT MOSIBICHUE
OpPraHUYECKUX CYILECTB KAaK CIy4alHBIN IMPOLECC, KOIa CHAaYajla «WICHBl COCAWHSIMCH, KOIa CIlydau
MIPOM30LIEN», a 3aT€M BBDKMBAIIN JIUIIb yJauHble KOMOMHAIMU. B KaKOM-TO CMBbICIIE 3TO MPEABOCXUTHIIO
UJICI0 €CTECTBEHHOT0 0TOOPA.

6. ApHCTOTENh CO37all CTPOHHYIO CHCTEMY KIACCU(PUKAIMH — <JIECTHUILY CYIIECTB», TIJIe
OpPraHu3MBbl PACIOJOXKEHbl MO YpOBHIO opraHu3anud. OH Takke pa3paboTal CpaBHUTEIHHO-
Mop(ooruueckuii U CpaBHUTENbHO-3MOPHOIOTMUECKU METO/bl M3yueHus *XUBoM mpupozsl. Kcraty,
HMMEHHO 3Ta «IECTHULIA» T1037KeE JIETJIa B OCHOBY BOJIIOLMOHHBIX B3rsa0B JKana batucra Jlamapka.

Omnako mo XVIII Beka HuKakuX HaydyHO O(OPMIICHHBIX OJBOJIIOIMOHHBIX KOHICMIIUN He
BO3HUKaI0. Ha mpoTsbkeHnH mocieHeil ThICSYH JIET TOCIOICTBYIOLUIUM MpeICTaBlIeHHeM ObLIO TO, YTO
KaKIbIH U3 BUIOB JKMBBIX CYIIECTB Ha 3emiie Obul co3gaH TBOPLOM M KaXAblH W3 HUX B HEU3MEHHOM
BHJIE ITPOJIOJIKAET CYIIECTBOBATH [0 CUX IIOP.
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K XVII Bexy HakamiauBaeTcsi 00JbIIOE KOJIUYECTBO MAJCOHTOIOIMYECKIX HAaX0A0K. OHU TOBOPST
HaM, 4TO CYIIIECTBOBAJIO MHOKECTBO BUJIOB, HE ITOXOKUX Ha CYLIECTBYIOLIUE HBIHE.

OTKy/a B reoJIOrnyecKoi JIETOMHUCH BO3HUKIIO BCE 3TO HEBEPOSITHOE pazHooOpasue popm?

OcHoBonosioxkHUK naneontonoruu JKopx KroBbe, cunrai, 4To ApeBHUE KUBOTHBIE MHOIOKPATHO
BBIMUpAJIU B pe3ynbTare karactpod. IlepBrie Oonee-meHee HaydyHO 0(OPMIIEHHBIE UEH O BO3MOKHOCTH
W3MEHEHUs BUJIOB MPUHAJICKAT Tiepy HaTypanucta u nucarens X VII Beka XKopxy broddony. Ognako
€ro BBICKAa3bIBaHUS OCTAIHCH TOJIBKO B (hopMe 3((PEKTHBIX U OYEHb KPACUBBIX UAEH, KOTOPBIE IIPH ATOM
HE BBIJCPKUBAJIA HUKAKOU CEPbE3HON KPUTHKH.

[lepByr0o Hay4dHYIO 3BOJIOLNHUOHHYIO Teopuro mpemioxmwn mupy B 1809 romy dpaniry3ckuit
ecrectBoucneiTarens XKan-batuct Jlamapk. Jlamapk cuuTan, 4YTO NOPU3HAKK MOTYT H3MEHATHCS B
pe3yabTare yNpaKHEHUs WIM HEYNpaKHEHHs (MCIOJIb30BAHUS WIIM HEUCIOJIb30BaHUSA) KaKOTro-1ubo
opraHa, ¥ 3TH IIPU3HAKU MOTYT HaCJIeI0BaThCS.

Hampumep, cormacHo Bo33penmsiM  Jlamapka, mpenku >kupagoB  ObTM  HEOOJIBITUMHU
MAPHOKOMBITHBIMH, MOXO0XUMH Ha JOLIaJeld WM COBPEMEHHBIX POJCTBEHHHKOB >kupada — OKamu.
Kaxx/ip1it U3 HUX B T€UEHUE KUZHU TSIHYJICS K CAMBIM COYHBIM JIUCTHSIM Ha JICPEBbSIX, B PE3yJIbTATE YETO Y
HUX HEMHOXXKO BBITSTUBAJACh LIes. DTOT MPHU3HAK IepeaaBajics MOTOMKaM. TakuM o0pa3oMm, B KaKIOM
[TOKOJICHUHU 11I€ CTAHOBUJIACh BCE JIMHHEE U JJINHHEE.

C rtouku 3penus Jlamapka, Bce OpraHM3Mbl CTPEMHIUCH K LI€TIECOOOPA3HOCTH MPOCTO B CHITY
CBOEH MpHUpOAbl. OTO, KOHEYHO, BBI3BIBAJIO BONPOCHl y COBPEMEHHHUKOB. Jlamapk oTBeprai
CYILLIECTBOBAHUE BHUJIOB, CUUTAs], YTO 3TO HEKHE UCKYCCTBEHHbIE KATErOPUHU, U HA CAMOM JI€JI€ BCE )KUBOE
IJTABHO MEPEXOJUT OT OJHUX (POPM K JAPYrUM.

CormnacHo Jlamapky, KaXIOMYy  KUBOMY OpraHu3My  IPUCYIIE CTPEMIICHHUE K
COBEPILICHCTBY, KOTOPOE U SIBJSETCS ABUXKYIIEH CHJIOW HBOMIONUU. Bce GnaronmpusiTHbie NpPU3HAKU
HacCIeAYyITCs. Bbonee TOTO, MOSIBJICHUE OIaronpusaTHOrO MpU3HaKa IPOUCXOAUT

Onmaronapst ynpaxHeHHIO HEOOXOIUMBIX B HOBBIX YCIOBHSX OpraHoB. HeHyXHBIE K€ Oprassl,
BCJIEJICTBHE HEYNPAXXHEHUSI OPTaHOB, aTPOPUPYIOTCS.

Ho, mecmoTps Ha 10, uTo paboTa Jlamapka ObL1a XOopomo ohopMiIeHa ¢ HAYYHOH TOYKHU 3PEHHS,
OHa BCe e nMelta O0JIbII0e KOJTUYECTBO HE10UETOB:

. HauBHOCTB «3akoHOB» Jlamapka o4eBHAHA I COBPEMEHHOIO 4enoBeka. IIpenmosnaras
«CTpEMJIEHUE K COBEPLICHCTBY», JIaMapK HaJessul )KUBBIX CYLIECTB YHUCTO YEJIOBEUECKON CIIOCOOHOCTHIO
K pa3yMHBIM JEUCTBUSM, KOTOPOI OHU HE 00J1aAAI0T.

° TeOpI/I}I HaMapKa HE crocoOHa O6T>}ICHI/ITB, KaKHue «YHPA)XHCHUSD) IIPUBOIAAT K Pa3BUTHUIO
HOKpOBHTCJ'II:CTBCHHOfI OKpaCKH UJIKM U3MCHCHHIO KpOBeHOCHOI\/'I CHUCTCMBI.
° K TOMY XK€ YIIPAKHCHUC OpraHa HOJIKHO OBLIO KaKHM-TO o6pa30M BJIMATH Ha ITOJIOBBIC

KJIETKH, YTOOBI TiepenaTbcsi moToMcTBy. HacnemoBanue mpuoOpETeHHBIX MPU3HAKOB HE MOTBEPIUIIOCH
JaNbHEUIITMMH UCCIIeI0BAaHUSIMU OHOJIOTOB.

[ToaTomy B myOmunbix nebdatax XKopxk KroBbe onepskan BepX, ONMPOBEPTHYB HE TOJIBKO B3TJISIBI
Jlamapka, HO ¥ HJI€10 IBOJIIOIIUU B LIETOM.

Tem He MeHee B koHlle XIX Beka MOsBIsAETCS pAl pabOT, KOTOPHIE OKa3ald 3HAYUTEIHHOE
BIIUSTHUE HAa CTAaHOBJICHHE COBPEMEHHBIX HBOIIIOIIMOHHBIX B3MIA10B. Hanpumep, padota [Tarpuka MaTThIO
«CTpoeBoii Jiec A1 Kopabiiel u iecCOHACaXKICHH», B KOTOPOU BIEPBBIE ObLIO YETKO YKa3aHO Ha SIBJICHUE
M3MEHYUBOCTH.
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