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1. HACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

®onp oreHOUHBIX cpeacTB yuebnoro npeamera OVYIL.12 Xumus Moxker ObITh MCHOJIB30BAaH MPH
pa3NUYHBIX 00pa30BaTENbHBIX TEXHOJIOTUSAX, B TOM YHCJIE M KaK JTUCTAHIIMOHHbIE KOHTPOJIbHBIE CPEICTBA
IIPU AIIEKTPOHHOM / INCTAHIIHOHHOM OOYUCHHH.

B pesynbrare ocBoenus yuebnoro npeamera OVIL12 Xumust oOyuarontuiicss 1oMKeH 001aaaTh
npeaycMmotpeHusiMu - ®I'OC COO u ®I'OC CIIO no cnenuansHocTH 23.02.04 Texuuveckas
AKCIUTyaTalUsl MOAbEMHO-TPAHCIOPTHBIX, CTPOUTENbHBIX, JOPOXKHBIX MAlIMH M 00opynoBaHus (1O
oTpacisM) OOmMMH U TPOPECCHOHATHLHBIMU KOMIETCHIIUSAMH, & TaKKe JIMYHOCTHBIMH Pe3yJIbTaTaMH,
OCBaMBa€MbIMU B paMKax MPOrpaMMbl BOCIIUTAHUS:

KO[[ 1 HAMMCHOBAHHUE

HJ'laHl/IpyeMI)Ie €3yJbTaThl oﬁyqe}mﬂ

¢dopmupyembix
KOMIIETEeH Ml OGuue JucuunjMHapHble
0K 01. JInuHoCcTHBIC pe3yabrTarsl | JIMcHMIIMHAPHBIE Pe3YJIbTAThI J0JKHbI

Br16upath ciocoObl
pereHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MMPUMECHUTCIIEHO

K pa3jInYHbIM
KOHTEKCTaM

HOJIZKHBI OTPaKaTh B YaCTH:
TPYAOBOIo BOCIIMTAHUSA:

TOTOBHOCTH K TPyAY,
O0CO3HAaHHE LIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
TOTOBHOCTh K aKTUBHOM
IEeITEILHOCTH
TEXHOJIOTHUECKOH Hu
COLMAJIBHOW HAIpPaBJICHHOCTH,
CIOCOOHOCTh ~ MHUIIMHUPOBATb,
TJIAHUPOBATh u
CaMOCTOSITECILHO  BBINOJHATE

TaKyIo JIeSITeTbHOCTH;
WHTEpEeC K Pa3jIuvHbIM chepam

npohecCuoHATBHOU
NESITETHHOCTH.

MeTanpeaMeTHbie  pe3yJabTaThl

JTOJISKHBI OTPAXKaTh:

OBjajieHHe  YHHBepPCAJbHBIMH

yuyeOHBIMH  TO03HABaTeJbHBIMH

NeHCTBUSIMH:

a) 0azoBble JIOruYecKue

NelcTBHA.

—  CaMOCTOSITEIHHO
(dhopmynupoBaTth u
aKTyalu3upoBaTh  mpobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBCHHBIH
NPU3HAK WX OCHOBAHHS JUIsI
CpaBHEHUS, KIacCUPHUKAIMH |
0000IIeHHS;

OTIPENEIIATh e
JESITEILHOCTH, 3aJaBaTh
napameTpbl M KpPUTEPUH HX
JOCTHKEHMUS;

BBISIBIIAATh 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B

pacCMAaTpUBACMBIX SIBJICHUAX,

OTpaXKaTh:
I1Po 01. c(OpMUPOBAHHOCTh
MPEICTABICHUM: 0 XUMHYECKON
COCTaBJIAIOIIEH €CTECTBEHHOHAYYHOU

KapTUHBI MHpaA, pOJIM XUMHUU B IMO3HAHUU

SBIICHUW TIPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHASI W KYJIBTYPBl JIMYHOCTH, €€
(G YHKIIMOHATBLHOM IPaMOTHOCTH,
HE00X0 MO TUTS pereHus

MPaKTUYECKUX 3a7ad ¢  IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U TIPUPOTHOM cperie;

ITP6 02. B1azeHue CUCTEMON XUMHUYECKHUX
3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOTNOJIATraloIIKe TIOHSITUS
(XMMUYECKHI1 3JIEMEHT, aTOM, JIEKTPOHHAs
o0oj0uka aroma, s-, p-, O-3JIEKTPOHHBIC
opOuTalii  aTroMOB, HMOH,  MOJEKYyJa,
BaJICHTHOCTb,  AJIEKTPOOTPUIIATEIHHOCTD,
CTEEeHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBII 00beM,
VIIAEpOAHBIA  CKeNleT, (YHKIMOHAIbHAS
rpymma, paaukall, W30MepHs, H30MEphl,
TOMOJIOTHYECKUN pan, TOMOJIOTH,
YIIEBOA0POIBL, KHUCJIOPO/I- u
a30TCOJIepIKaIIHe COEJIMHEHHS,
OHOJIOTUYECKH AKTUBHBIE BEIIECTBA
(yrneBofpl, JKUpBL, OenKu), MOHOMED,
MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS,
KpHUCTaJUIMuecKas pelieTka, THUIIBI
XUMHUYECKUX peakuuid (OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE, 9K30-U
SHAOTEPMUUYECKHE, PEAKIUU  HOHHOIO
oOMeHa), pacTBop, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3IEKTPOJIMTUYECKAS
JUCCOLMALINS, OKUCITUTEND,
BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOU
peakiuu,  XUMHYECKOe  paBHOBECHE),
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— BHOCHUTH KOPPEKTUBBI B
JIEATEIIbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yNbTaTOB
LuensiM,  OLIEHHMBAaThb  PHUCKHU
MOCJICACTBUH JIEATEILHOCTH.

0) 0azoBbIe HCCJI€N0BaTEIbCKHE

JlefiCTBUSA:

— BIAJCTh HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOMN u
MPOEKTHOM JEATENBHOCTH,
HaBBIKAMH paspenieHust
npooseM;

—  BBISBIIATH MPUIUHHO-
CJIEJICTBCHHBIC CBSI3U u
aKTyaJIN3UupOBaAThH 3amavy,
BBIJIBUTATh TUTIOTE3Yy ee
perieHus, HaXOIUTh
apryMEHTBI JUTST
JI0Ka3aTelIbCTBA CBOUX
YTBEPKJICHHI, 3a/1aBaTh
rapameTpsbl u KpUTEPUHU
pereHus;

— aHAJIM3HUPOBATH TOJTYYCHHBIC B
X0J1e perieHus 3a/1auu
pe3ybTaThI, KPUTHYECKH

OLCHUBAaTh HMX AOOCTOBCPHOCTD,
IIPOTHO3UPOBATh HM3MCHCHUC B
HOBBIX YCIIOBHUAX;

YMETb IIEPEHOCUTH 3HAHHUA B

MO03HABATEIIbHYIO u
MPAKTHYECKYIO obnactu
KU3ZHEJCSITENbHOCTH.

TEOPUU U 3aKOHBI (TEOpUS XUMHYECKOTO
CTPOCHHSI OpraHudeckux Bemiects A.M.
byrnepoBa, Teopusi 3IEKTPOIUTHUECKOM
JMccoLManuy, nepuoandeckuid 3axkon . 1.
MenpeneeBa, 3aKOH COXPAHEHUS MAacCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMHH, (HAKTOJIOTHYECKAE CBEICHUS O
CBOMCTBAX, COCTaBe, IIOJIY4CHUH W
0€30MacHOM HCIOJIb30BAaHUU BaKHEHIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
B OBITY U NPAKTUYECKOW JEATEIHHOCTH
YeJI0BEKa,
IIP603.chopMrpoBaHHOCTEYMEHHI
BBISBJISITH ~ XapaKTepHbIE TPHU3HAKH U
B3aUMOCBSI3b M3YYEHHBIX MOHSATHH,
MPUMEHATh COOTBETCTBYIOIIME TOHSATHUSA
NPy ONHWCAaHUM CTPOCHHS U CBOWCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
u 170:¢ MIpEeBpaIICHU; BEISIBIISITH
B3aUMOCBSI3b ~ XHUMHUYECKHX 3HAaHUA C
MOHATUSAMH W TIPEACTABICHUSIMHU JPYTUX
€CTECTBCHHOHAYYHBIX MPEIMETOB;

IIP6  04.chopMupoBaHHOCTH  YMEHHUM
MCIO0JIb30BAaTh HAUMEHOBAHUS XUMHUYECKUX
COEIMHEHUN  MEXKIYyHapOJIHOTO  CO03a
TEOPETUYECKON W TPHUKIATHOU XUMHH H
TPUBHAIbHbIE  Ha3BaHUS  BaXKHEHIIMX
BEUIECTB (STWJICH, AalEeTHJIEH, TJIHUIEepHUH,
dbenon, popMambaeTHI, YKCyCHasi KUCIIOTA,
[JIMLWH, yrapHbIA Ta3, YIJIEKUCIbId ras,
aMMUaK, TalieHash W3BEeCTb, HeramieHas
U3BECTh, MUThEBAs CcoJa M JIPYTHX),
COCTaBIIATh (OPMYJIbl HEOPraHUYECKUX U
OpraHMYeCcKUX  BEUIECTB,  ypaBHEHHS
XUMHUYECKUX pPEaKIHil, OOBICHATh HX
CMBICT;  TOATBEPXIAThb  XapaKTEpHbIE
XUMHYECKUE CBONCTBA BEIIIECTB
COOTBETCTBYIOIIUMH OKCIEPUMEHTAMU U
3aMuCAMHU ypaBHEHUI XUMHYECKUX
peaKiuii;

IIP6  05.chopMUPOBAHHOCTH  YMEHUIl
yCTaHaBIUBATh MIPUHAJIEKHOCTh
M3Y4YEHHBIX HEOPraHMYECKUX u
OPraHWYEeCKHUX BEIIECTB K OINPEJCICHHBIM
KjlaccaM W TIpynmnaMm — COE€IMHEHHH,
XapaKTEPU30BaATh UX COCTaB U Ba)KHEHILIME
CBOWCTBA; ONPENENSITh BUIbl XUMHUYECKUX

CBsI3CH (KoBajJICHTHAA, HOHHAas,
METaJJTN4ecKasl,  BOJOpPOJHAs),  THIIbI
KPUCTAJUIMYECKUX  PEHIETOK  BELIECTB;

KIACCHU(PHUIIMPOBATH XUMUUYECKUE PEAKIINH;
IIP6  07.chbopMUpPOBAHHOCTH  YMEHUIl
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IPOBOAUTH pacdyeTbl IO XUMHUYECKUM
dopmynaMm ¥ ypaBHEHHSIM XUMHUYECKHUX
peakuuii ¢ MCIOJB30BaHUEM (U3UUECKUX
BEJIMYMH, XapaKTEpU3YIOLIUX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MAacChl, 00beEMa
(HOpMaJIbHBIE YCJIOBHSI) T'a30B, KOJUYECTBA
BELIECTBA;  HCIIOJIb30BATh  CHUCTEMHBIE
XMUMHYECKUE 3HAHWUA Uil  NIPUHATUS
pelieHuii B  KOHKPETHBIX JKU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHUEM.

OK 02.
Hcnone3oBarts
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIIpETANH
uHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npohecCHoHaATBHOM
NeSITEIbHOCTH.

JIMYHOCTHBIE Pe3yJdbTaThbl
HOJIZKHBI OTPAKATh B YaCTH:
HEHHOCTU HAYYHOTO IMO3HAHMUSA:

— c(hopMUPOBAaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pPasBUTUA HAayKH )51
001IeCTBEHHON MIPaKTHKH,

OCHOBAaHHOTO  Ha  JHajoTe
KYJIbTYp,  CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOET0 MecTa B
MOJIMKYJIBTYPHOM MHPE;

— COBEpUICHCTBOBAHUE SI3BIKOBOM
U 9UTATEIbCKOM KYIBTYphI Kak

CcpeacTBa B3aMOJEHUCTBUA
MEXIy JIOJbMU U TIO3HAHUS
MHpa.

MeranpeaMeTrHble  pe3yJbTaThl

HOJIZKHBI OTPAXKATH:

OBiageHne  YHHBepCAJIbHBIMH

Y4eOHbIMH  TNO3HABaTeJbHBIMH

NeHCTBUSIMH:

B) padora ¢ undgopmanueii:

— BJIAJETh HABBIKAMH TMOJTYYCHHUS
uHPOPMAIMU U3 HCTOYHUKOB

pa3HbBIX THIIOB,
CaMOCTOSITENIBHO OCYILIECTBISTh
TIOHCK, aHaJu3,
CHCTEMaTHU3aIUI0 u

UHTEpIpeTalnio  HHPOPMaLIH
pa3IMYHbIX BUAOB U  (HOpPM

JAucuunjmHapHbie (mpeaMeTHBbIE)
pPe3yJbTaThIN J0JIKHBI OTPAKATD:

I1P6 06. BianeHHEe OCHOBHBIMU METOIAMU
HAy4YHOTO MO3HAHUS BEIIECTB "
XUMUYECKUX  sSBICHUN  (HaONIO/EeHHE,
U3MEepeHue, 9KCIIEPUMEHT,
MOJICTUPOBAHNE);

NP6 07. chopMHUPOBAHHOCTH YMEHUU
MPOBOJAMWTHh  pPacdyeTbl 10 XUMHUYCCKHM
dopMysiaM W ypaBHEHHSIM XHMHUYCCKUX
peakiuii ¢ MCIOIb30BaHUEM (PU3MUECKUX
BEJIMYMH, XapaKTepU3YIOIIUX BeEIleCTBa C
KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA;  HCIIOJIb30BAaTh  CHUCTEMHBIE
XUMHYECKUE 3HAHHUA Uil  TIPUHATHUS
pelieHnid B  KOHKPETHBIX IKHU3HEHHBIX
CUTyalusiX, CBSI3AHHBIX C BEIIECTBAMH U
UX IPUMEHEHHEM;

IIP6  08.chopMupoBaHHOCTH  YMEHHUM
IUTAHUPOBATh U BBINOJHATH XUMUYECKHIM
SKCIIEPUMEHT (mpeBpateHus
OpraHUYECKHUX BEIIECTB MPH HarpeBaHUH,
MOJIyYeHUE OTUJICHAa U U3yYEHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIUU Ha
aNbJIETU/Ibl, KpaxMas, YKCYCHYIO KHCIIOTY;
neHatypauust O€TKOB TpU HArpeBaHMU,
[BETHbIE peakIuu OEIKOB; MPOBOIUTH
peaKiuu HOHHOTO OOMEHa, OIpeAemsaTh
Cpely BOJHBIX PacTBOPOB, Kau€CTBEHHBIE
peakuun Ha cynbdar-, kapOoHaAT- WU
XJIOpUJI-aHUOHBI, Ha KAaTHOH AaMMOHUS;

[IPEACTABIICHHUS, pemaTth SKCICPUMCHTAJIBHBIC 3aJa4u II0

—  CO3JaBaTh TEKCTHI B Pa3IM4HbIX | TEMaM "Merambl" u  "Hemeramnsl") B
dopmarax C yuerom | COOTBETCTBHHM  C  NMPABUJIAMH  TEXHHKH
HasHaueHMs MHQpOPMALMM M 0e30MacHOCTH  TNpH  OOpallleHuu ¢
LeNeBOil ayauTOpUH, BbIGUpas | BEIIECTBAMH U 1a00paTOPHBIM
OIITHMAIIBHYIO dopmy 00opyI0BaHUEM; MIPEICTABIIATh
IIpe/ICTABIICHHUS 1 | PE3YNBTaThl XMMHUYECKOTO DKCIIEPUMEHTA B
BU3YaIIM3aLIHH; dopme 3aMnucH y;v)aBHeHHﬁ
COOTBETCTBYIOIIHUX peakuui u
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— OLICHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTh  MH(pOpMaINY,
€€ COOTBETCTBHUE IIPABOBBIM H
MOpPaJIbHO-3TUYECKUM HOPMaM;

(dbopMynUpOBaTh BBIBOJBI Ha OCHOBE 3THUX

PE3YJIbTAaTOB;
P66  09.chopMupoBaHHOCTH  YMEHHS
aHAJTU3UPOBATh XUMUYECKYIO

UH(pOpMaLKIO, MHOIy4yaeMyl0 M3 Pa3HBIX

— BIAJEThH HaBbIKaMU
pacro3HaBaHMsi W 3alMTHI | ACTOYHHKOB (cpencts MacCOBOU
uH(pOpMAaIHH, uHpopmanuu, cetb IHTEpHET U Apyrue).
UH(POPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

OK 04. JInuHOCTHBIE pe3yiabTarsl | JlucCuUMIIMHAPHbIE (mpeaMeTHbIE)
OddexTuBHO HOJI’KHBI OTPA’KATH B YACTH: pe3yJbTaThIN J0JKHbI OTPAXKATH:
B3aMMOJICCTBOBATh | IPAKIAHCKOI0 BOCIIMTAHUS: IMP6  08.chopMUpPOBAHHOCTH  yYMEHUU

1 paboTath B
KOJIJICKTUBE U
KOMaHie.

— TOTOBHOCTb BECTH COBMECTHYIO
NesTeIbHOCTh B HHTEpecax
IpaXKJaHCKOTO 00IEeCTBa;

— yMEHHE B3aUMOJICUCTBOBAThH C
COLIMANIbHBIMA HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUAMU
Y Ha3HAYEHHUEM.

MertanpeamMeTHble

HOJIZKHBI OTPAXKATH:

OBiaieHHe  yHHMBepCaJIbHBIMHU

KOMMYHUKATUBHBIMU

AeHCTBUSMU:

0) coBMecTHAas AesITeJbHOCTD.

— TOHMMAarTb H  HCHOJb30BaTh
NPEeUMyIIECTBA KOMaHIHOM |

pe3yJbTarhbl

WHIMBHUIYTBHOW paObOTHI;

— TPUHUMATH IIEJIM COBMECTHOM
JIEITEILHOCTH,
OpPraHu30BBIBATh u

KOOPJUHHUPOBATH JICUCTBUS TIO
€e JOCTIDKEHHIO: COCTaBJISATH
IJIaH JIEMCTBUM, paclpenessiTh
pon ¢ y4eToM  MHEHHUU
YY4aCTHUKOB o0cyx)aaTh
pe3ynbTaThl COBMECTHOM
paboTHI.

OBjaieHHe  YHHBepPCAJbHBIMH

PeryasiTHBHBIMU 1€ CTBUSIMU:

r) IpUHATHE Ce0s1 M JAPYIrux

JIoaei:

— TpPUHUMATh MOTHBBI u
apryMEHTHI APYTUX JIOACH Mpu
aHanmse pe3yabTaTOB
NeSITeNIbHOCTH;

— TMpu3HaBaTh CBOE TMPaBO U
MpaBo  JpYyrux JoAed Ha
OIIINOKU,

— pa3BUBaTh CIOCOOHOCTD
MOHUMATh MHUP C TO3HIUU

IUTAHUPOBATh U BBINOJHATH XUMUYECKHM
DKCIIEPUMEHT (npeBpateHus
OpraHUYECKHUX BEILIECTB NPH HarpeBaHUH,
MOJIyY€HUE DJBTUJIEHAa U U3yYEHUEe €ro
CBOMCTB, KayeCTBEHHbIE pEaKIUud Ha
aJbJIErU/Ibl, KpaxMall, YKCYCHYIO KHUCIIOTY;
JneHatypauusi O€IKOB MpU HArpeBaHMU,
[[BETHbIE peakIHH OEJIKOB; IPOBOJIUTH
peakuu HOHHOTO OOMEHa, OIpeAesaTh
Cpely BOJHBIX PacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiabpar-, kapOboHaT- U
XJIOPUJI-aHUOHBI, Ha KAaTHOH AaMMOHUS;
pemars SKCHEpUMEHTalIbHbIE 33JaYd IO

temam "Mertamiel" u  "Hemertamnel") B
COOTBETCTBUU C TMpaBWIAMU TEXHHUKHU
0e30MacHOCTH  MpU  OOpameHuu ¢
BELIECTBAMU U 1a00pPaTOPHBIM
00opynoBaHueM; PEJICTaBISATh
pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuit u

dbopMynupoBaTh BBHIBOABI Ha OCHOBE 3TUX
pPE3yabTaTOB.




JPYTOTo YeJIOBEKa.

OK 07. JInuHOCTHBIE pe3yabrarhl | JlucuuninHapHbIe (mpeaMeTHbIE)
ConelicTBOBATH JAOJI’KHBI OTPAXKaTh B YaCTH: pe3yJibTaThIU J0JLKHBI OTPAKATH:
COXpaHEHUIO IKOJIOTHYECKOr0 BOCTIMTAHUS: I1Po 01.chopMHUPOBAHHOCTH
OKPYXKaloIIe! Cpenpl, | — cPOPMUPOBAHHOCTH MPEICTABICHUM: 0 XUMHUYECKON
pecypcocOepexeHHIo, 3KOJIOTMYECKOMN KYJIbTYPBI, | COCTaBJIAIONIEH €CTECTBEHHOHAY4YHOM
MIPHUMCHSATH 3HAHUA IIOHUMAHUEC BIWAHUA | KAPTUHBI MHUpPA, POJIHM XMMHU B IIO3HAHUH
00 W3MEHEHUU COIMATbHO-3KOHOMUYECKHUX SBIICHUW TPUPOJBI, B (OPMUPOBAHUU
KJIUMAaTa, TPUHIIATIBI IpPOLECCOB  HA  COCTOSHHUE | MBIIUICHHS M KyIbTypbl JIMYHOCTH, €€
OepeKIIMBOTO NPUPOJAHOW W CONHANBHON | QYHKIIMOHAIBLHOM IPaMOTHOCTH,
MMpOU3BOACTBA, Cpensl, OCO3HaHHE | HE0OX0IUMOI JUTL peeHus
3¢hHexTUBHO rJ100aIBHOTO XapakTepa | IPaKTHYECKUX 3aJa4 M  DKOJOTMYECKH
JICCTBOBATh B 9KOJIOTUYECKUX ITPOOIIEM; 00OCHOBaHHOTO OTHOILIEHUS K CBOEMY
LIpC?:BI)I‘-IaI\/’IHI)IX — IUIaHUPOBAHHUE u SHOPOBBIOHHPHPOHHOﬁ cpeac;
CUTYyalUsX. OCYILIECTBIIEHHE JeiiCTBUIl B NP6  10.chopMupoBaHHOCTH  YMEHHUM
opr)Ka}Qmef/'I cpelie Ha OCHOBE CO6J’IIOI[aTI> ImpaBujia 3KOJIOTHYECKU
3HAaHHUS [EJNel  YyCTOMYMBOIO 1[eJIeCO00Pa3HOTO TOBEACHUS B OBITY U
pa3BUTHS YE€II0OBEYECTBA, TPYAOBOM ACATCIIBHOCTH B neJrx
—  AKTHBHOE HenpusitHe | COXPaHCHHS CBOETO 3JI0POBbsI "
NeHCTBUH, TpHHOCAIHMX Bpey | OKPYXKaroulen TIPHPOTHOM _ cpenerk
OKpYXKaroLeil cpefie; YYUTHIBATh OMACHOCTh BO3JCUCTBUS Ha
—  yMeHne NPOrHO3MpoBath | KMBbIE OpraHU3MBI OTIpeIeTICHHBIX
He6IarOMPHATHbIE BELIECTB, MOHMMas CMBICH IOKasaTess
JKOJOTHYECKHE  MOCHeACTBHs | NPSIACIBHOMN JOMyCTHMOM KOHICHTPALIUN.
NPEINPUHUMAEMBIX JCHCTBUH,
MpeI0TBpaIlaTh UX.
MeranpeamMeTHble  pe3yJbTaThl
HOJIZKHBI OTPAKATH:
OBinageHne  yYHHBepCAJIbHBIMH
Y4eOHbIMH  TNO3HABaTeJbHBIMH
NeHCTBUSIMH:
B) padora ¢ undgopmanueii:
— HCIOJb30BaTh CpeacTBa
UH(GOPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOT Uil B pelieHuu
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX u
OpraHM3alMOHHBIX  337ady ¢
COOIOIEHUEM TpeOboBaHUI
PrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus,
MPaBOBbIX U ATHUYECKUX HOPM,
HOPM nH(OPMAIIMOHHOU
0€30MacHOCTH.
IIK 2.3. JInyHocTHBIE pe3yabtartsl | ITPO 01.copmMHpOBaHHOCTH
Ocy1iecTBIATH JAOJIZKHBI OTPA’KATH B YACTH: MIPEICTABICHUI: 0 XUMHUYECKOMN
KOHTpOJIb 32 TPYAOBOr0 BOCIIUTAHMS: COCTaBJISOILIEH €CTECTBEHHOHAYYHOMU
COOJII0IEeHHEM — TOTOBHOCTH K Tpy/y, | KApTHHBI MHPa, POJIM XHMHU B INO3HAHUU
TpeGOBaHUIA 0CO3HAHHE IIEHHOCTH | SIBICHUH HOpHponasl, B  (OPMHPOBAHUU
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TEXHOJIOTMYECKOU MacTepCTBa, TPYA0Ir00ue; MBIIUIEHUS H KYIbTYPHl JIMYHOCTH, €€

AUCHUIUIMHEI ITPU TOTOBHOCTBH K aKTUBHOU (I)YHKI_II/IOHaHLHOﬁ I'paMOTHOCTH,

BBITIOJTHEHUH paboT IEITEIbHOCTH Heo0XxouMoM e peuenus

I10 DKCIUTyaTaluu TEXHOJIOTMYECKOMN M | IPaKTHYECKUX 3a1a4 U DOKOJOTHYECKHU

OABEMHO- COLMAILHOM HAIpaBIEHHOCTH, | 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
TPAHCIIOPTHBIX, CMOCOOHOCTh ~ WHHUIMHUPOBATH, | 3J0POBBLIO M IPUPOTHOM CPELE;

CTPOUTEIBHBIX, IUIAHUPOBATH u | IP6  10.chopmMupoBaHHOCTH  YMEHHUM

AOPOKHBIX MAIlIMH 1 CaMOCTOSTCIIBHO BBIIIOJIHATE | COONIOAATh npaBuia 9KOJOTHYCCKH

000pyI0BaHHS. TaKylo JA€ATEIbHOCTD; 1eNIeco00pa3HOro TOBEACHUSI B OBITY U

MHTEPEC K PasIM4HbIM cepam | TPYAOBOH  JCSTENBHOCTH B LEIBIX

HpO(l)eCCHOHaHLHOfI COXpaHCHUA CBO€TO 310pPOBbA u

JIEATENBHOCTH. OKpYKaromien IIPUPOTHON cpesl,

YYUTBIBATh ONACHOCTH BO3INEHUCTBUA Ha

JKUBBIE Opra’Hu3Mbl OIIpENEIIEHHBIX

BEIIECTB, IIOHMMAas CMBICI ITOKa3aTems

IIPEAEIBHON JOIYCTUMOM KOHIIEHTPAIUK.

-THYHOCTHBIE Pe3yJbTAThI:
JIP 2 TIposBIIIOMIMI aKTUBHYIO IPaKIaHCKYIO MO3HIIMIO, IEMOHCTPUPYIOIIHNNA PHUBEPKEHHOCTh
MPUHIIATIAM YECTHOCTH, TOPSOYHOCTH, OTKPBITOCTH, DKOHOMHYECKH AKTUBHBIM W YJaCTBYIOIIUNA B
CTYICHUYECKOM U TEPPUTOPUATIHLHOM CaMOYNpAaBIECHUH, B TOM 4YHCIIE Ha YCIOBHUSAX N0OPOBOJIHYECTBA,
MPOJIYKTUBHO B3aMMOJICHCTBYIOUINI 1 YYaCTBYIOUIUI B I€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3aIIUH.

JIP 4 [IposBastomuii 1 JEMOHCTPUPYIONIUN YBaXKEHUE K JIIOASIM TPyAd, OCO3HAKOUIMNA [IEHHOCTh
cobctBeHHoro Tpyma. Crpemsimuiics K (GOpPMHPOBAHMIO B CETEBOM cpele JIMYHOCTHO U
poheCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO Ceaar.

JIP 16 IlpuoGpereHne 0O0y4arOUMMHUCS COIMATIBHO 3HAYMMBIX 3HAHWM O TIpaBUJIaX BEICHUS
HKOJIOTMYECKOTro o0pa3a >KM3HU O HOpPMax M TPaJAULUAX TPYAOBOM NEATEIHHOCTH YelIOBEKa O HOpMax U
TpaJMLHUAX TOBEJICHUS YeJIOBeKa B MHOTOHAIIMOHATILHOM, MHOTOKYJITYPHOM OOIIIECTBE.

JIP 23 Tlonydenne o0ydaromuMuCs BO3MOXXHOCTH CAaMOPACKPBITHS U CaMOPeaTu3allis JIMYHOCTH.

JIP 30 OcymecTBIAOMMAN MOUCK ¥ HWCIOJb30BaHWE HWHGOPMAIMH, HEOOXOIUMOW s
3¢ (GEeKTUBHOTO BHITIOJHEHHS PAa3IUYHbIX 3a/1a4, MPO(PECCHOHATBHOTO U IUYHOCTHOTO Pa3BUTHSI.

dopMoii MPOMEKYTOYHOM aTTECTAIIUHU 110 YIEOHOMY MPEAMETY SABJISCTCA KOMILJIEKCHBIN 3a4éT ¢
OLICHKOM.




2. PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O IIPEIMETA, NIOVIEKAIIUE ITPOBEPKE
2.1. B pe3ynbTare arTecTaluy M0 y4eOHOMY MPEAMETY OCYLIECTBISIETCS KOMIUIEKCHAs MPOBEPKa
CIICAYIOIIMX YMEHUN W 3HAHWH, a TaKkKe AWHAMHKA (OPMHUPOBAHMS OOMUX, NPO(HECCHOHATBHBIX
KOMITIETEHIIMI U JMYHOCTHBIX PE3YIbTATOB B paMKaX IIpOrpaMMbl BOCIIUTAHUS:

Ta6numa 2.1
OcBanBaeMmble Paznen/Tema T OLeHOYHBIX MePONIPUATHH
komnerenuuu (OK, IIK),
JIMYHOCTHBIE Pe3yJIbTAThI
(JIP)
OK 01 Bribupats crioco0st | P1: Tema 1.1, I131, 1132, | - YcrHEIH ompoc;
perieHus 3aaa4 1133; - 3agauM Ha COCTaBJICHUE XHWMHUYECKHX
npodeccuoHaNTbHOM P2: Tema 2.1, I13 4, Tema | popmy;
eATEIILHOCTH 2.2,JIP 1; - 3a7aHusg Ha KCIIOJIL30BAHUSI XUMHYECKOM
MPUMEHUTEIBHO P3: II3 5, 1I3 6, JIP 2, | CHMBOJIMKA ¥ Ha3BaHUH COCIWHCHUM II0
K pa3JIMYHbIM Tema 3.1; HOMEHKJIATYpe MEXKIYHapOJIHOTO COI03a
KOHTEKCTaM P4: Tema 4.1, Tema 4.2, | TeopeTudeckol W MNPUKIAJIHON XUMHUU U
JIP 2,4,16,23,30 113 7, 113 8, I13 9, Tema | TpUBHAIBHBIX Ha3BaHUM I COCTaBICHUS
4.3, Tema 4.4, II3 10, | xumuueckux GopMyi;
JIP3, Tema 4.5, JIP 4, | - 3acnymuBaHue COOOIIECHUI W OI[EHKA HX
Tema 4.6, JIP 5,113 11; IMOATOTOBKH;
P5: 113 12; - Pe3ynbTaT BBINOTHEHUS MPAKTHYECKOMN
P6: 113 13; paboTh;
P7: Tema 7.1, Tema 7.2 -IIpakTHKO-OpUEHTHPOBAHHBIE 3aJaHUS;
- Ilogbop, anamu3 u mnpeoOpazoBaHUE
yaeOHoU nHpopmanuu
OK 02 P1: Tema 1.1, I131, T132, | - YcTHBIN onipoc
Hcnonb3oBarh I133; - 3acnymmuBaHue COOOIIEHUH M OIEHKAa WX
COBpPEMEHHBIE cpencta | P2: Tema 2.1, [13 4, Tema | noaroToBkuy;
MOMCKA, aHaIu3a ul|22,JIP1; - 3agaHusg Ha WCIIOJIE30BAHUS XHMMHYSCKOM
HUHTEpHpeTaIuu P3: II3 5, II3 6, JIP 2, | cMMBOJIMKM H Ha3BaHUH COECOWHEHUM II0
nHpopManuu, u | Tema 3.1; HOMEHKJIaType MEXKIYHApOJIHOTO  COI03a
nH(pOpMaITMOHHBIC P4: Tema 4.1, Tema 4.2, | TECOpETUYECKON W MPUKIATHON XUMHUHU H
TEXHOJIOTHH s | 113 7, 113 8, 113 9, Tema | TpuBUAIbHBIX Ha3BaHWM JIsI COCTABJICHUS
BBITIOJTHCHHUS 3amau | 4.3, Tema 4.4, 113 10, | xumuueckux hopmyi;
npohecCHoHaTbHOM JIP3, Tema 4.5, JIP 4, | - Pe3ynpTar BBINOJHEHUS BHEAYJUTOPHBIX
JIeSITeIbHOCTH. Tema 4.6, JIP 5, I13 11; CaMOCTOSITEIHHBIX pabOT
JP 2,4,16,23,30 P5: 113 12; - Pesynbrar BBITONHEHUS IIPAKTUYECKOU
P6: 113 13; paboTHI;
P7: Tema 7.1, Tema 7.2 -IIpakTUKO-OpUEHTUPOBAHHBIE 3a]IAHUS;
- IlogGop, anamu3 u mnpeoOpazoBaHHUE
yueOHoM nHdopmanuu
OK 04 P2: 113 4, JIP 1; - YcTHBIN onpoc
DddexTuBHO P3: 113 5, [13 6, JIP 2; - 3aciymmuBaHue COOOIIEHUM M OIEHKa UX
B3aHMO/ICHICTBOBATh u|P4: 113 7, 113 8, II3 9, | HOATOTOBKY;
paborate B koyiektuBe u | Tema 4.3, Tema 4.4, [13 | - 3aganus Ha HMCMONH30BAHUS XUMUYECKOU
KOMaHJE. 10, JIP 3, JIP 4, Tema | CHMBOJIMKM M Ha3BaHHM COCAMHCHHH IIO
JP 2,4,16,23,30 4.6, JIP5, 113 11; HOMEHKJIaType MEXIYHapOJAHOTO  COrO3a
P5: 113 12; TEOPETUYECKOW M MPHUKIAJHON XUMHUU U
P6: 113 13; TPUBHUAJBHBIX HA3BaHWM JIsI COCTABJICHMS
P7: Tema 7.1, Tema 7.2 XUMUYECKUX POpMYIT;
- Pe3ynbTaT BBINOJHEHUS NPAKTUYECKOMN
paloThI;




- Pesynbrar BbIIONHEHUsT J1Ta0OpaTOPHOM
paboThl;

-[IpakTUKO-OpUEHTHPOBAHHBIC 3a1aHMS;

- Ilombop, anamm3 u mpeoOpa3oBaHUE
yueOHO# nHpOpMaIH

OK 07

CopeilicTBoBaTh
COXPAHEHUIO OKPYXKaOIIEeH
cpensl,
pecypcocOepexeHHIo,
NPUMEHATh  3HaHUA 00
W3MEHEHHUH KJIMMara,
NPUHLIMIBL  OEpekITMBOrO
MIPOU3BO/ICTBA,

3¢ (HeKTUBHO ACHCTBOBAThH B
Ype3BBIYaHBIX CUTYAIIHSIX.

P2: 113 4, JIP 1;
P3: II3 5, 1I3 6, JIP 2,
Tema 3.1;

P4: Tema 4.1, Tema 4.2,
113 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

-IIpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHHS;
- Ilopbop, anamu3 u mnpeoOpazoBaHne
yueOHO# nH(pOopMaIHH;

JIP 2,4,16,23,30

IIK 2.3. P1: 113 1, I13 3; - Pe3ynbTaT BBINOTHEHUS MPAKTHYECKOMN
OcymiecTBIATh P2: Tema 2.1, [13 4, Tema | paGoThr;

onpeneneHue u ycrpanenue | 2.2, JIP 1; - PesynpTar BBINONHEHUS JTaOOPAaTOPHOI
OTKa30B B paboTe P3: 113 5, 113 6, JIP 2, | paGoTh;

CTaHIIMOHHBIX, Tema 3.1; -IIpakTHKO-OpUEHTHPOBAHHBIE 3aJaHUS;
MIEPETOHHBIX, P4: Tema 4.1, Tema 4.2, | - Tlogbop, ananu3 u mpeoOpa3oBaHUE

MUKPOMPOIIECCOPHBIX U
JIMarHOCTUYECKUX CUCTEM
aBTOMATHKH.

JIP 2,4,16,23,30

I13 7, 113 8, 13 9, Tema
4.3, Tema 4.4, I13 10, JIP
3, Tema 4.5, JIP 4, Tema
4.6,JIP 5, TI3 11;

P5: 113 12;

P6: 113 13;

P7: Tema 7.1, Tema 7.2.

yaeOHoU nHpopmauu
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3. Onenka ocBoeHusi y4eOHOI0 nmpeaMeTa
3.1. ®opMbI M MeTObI OLIECHMBAHUS

[IpenmeTom OLIEHKM ciyXaT yMeHus W 3HaHus, npeaycmorpeHHsle PI'OC COO u ®I'OC CIIO
no mpeamery OVIL12 Xwumus, HanpaBieHHble Ha (OpPMHUpPOBaHHE OOUIMX M NPOPECcCHOHATBHBIX
KOMIIETEHIIUH, a TaKXKe JIMYHOCTHBIX PE3yJIbTaTOB B paMKaX IPOrpaMMbl BOCIIUTAHUSI.

KoHTpons © oneHKa pe3yJbTaTOB OCBOEGHUS  y4eOHOro IpeaMeTa  OCYIIECTBISETCS
MPEIO/IaBaTEIEM B MPOLIECCE MPOBEACHUS ayIMTOPHBIX 3aHATHM. TEeKyIHil KOHTPOJIb OCYIIECTBIISIETCS B
(dopme: yCTHOTO OTpoca, MOTYYSHHBIX 00YJaromiMCes, B Ipoecce paboThl Ha 3aHATHUSX, TIOJOKUTEIBHBIX
OLICHOK, 3aIIUTHI BCEX MPAKTUYECKUX U JTA00OPATOPHBIX padoT.

[TpomexyTodHast aTTeCTalus MPOBOIUTCS B OpME KOMILIEKCHOTO 3a4€Ta C OIICHKOH.
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KOHTpOJIB H OII€CHKAa 0CBOCHUSA yqeﬁnoro npeaMera 1mo TeMamM (pa3zlenaM)

Tabnuua 2.2

DJIeMeHT y4e0HOro

(I)OprI H METOAbI KOHTPOJIA

npeaMera Texkymmii KOHTPOJIb Py0e:xHbIii KOHTPOJIb IIpome:xxyTouHas arrecTanus
dopma IIposepsiembie VY, 3, dopma IIpoBepsiem | dPopma kontpoas | IIposepsiembie VY,
KOHTPOJIA OKLIIK, JIP KOHTPOJIA bie Y, 3, 3, OKLIIK, JIP
OKLIIK, JIP
Pasnen 1. Teopernueckue T OK 01 OK 02 Komnnexcuouii OK 01 OK 02
OCHOBBI XUMUH 1K 2.3. 3auém ¢ oyeHKou 1K 2.3.
JIP 2,4,16,23,30 JIP 2,4,16,23,30
Tewma 1.1 Crpoenue aToMOB. YO OK 01 OK 02
[Tepuonnueckuii 3aKOH U CP JIP 16,23,30
tabmuma J[.1. Menneneena P33
[Ipaktnueckoe 3anstue Nel 1I3Ne [ OK 01 OK 02
OcCHOBHBIE  KOJHMYECTBEHHbBIC P33 1K 2.3.
3aKOHBI M pacyeTbl IO JIP 2,4,16,23,30
YPaBHEHUSAM XUMUYECKUX
peakuui
[IpakTuueckoe 3anstue Ne2 1I3Ne 2 OK 01 OK 02
CocraBneHue 3JIeKTPOHHO- P33 JIP 2,4,16,23,30
rpadgudeckux Gopmyi
3JIEMEHTOB
[Ipaktuueckoe 3anstue Ne3 113Ne 3 OK 01 OK 02
XapakTepucTUKa XUMHUYECKUX P33 1K 2.3.

9JIEMEHTOB 10 MOJIOKESHHIO B
Ilepuoanueckoil cucreme
XHMHUYECKUX 3JIEMEHTOB J[.1.
MenpeneeBa

JIP 2,4,16,23,30
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Paznen 2. Xumuveckne T Komnnexcnoui
peakuuu 3auém c oyeHKou
OK 01 OK 02, OK 04, OK OK 01, OK 02, OK
07 04, OK 07
1K 2.3. 1K 2.3.
JIP 4,16,23,30 JIP 4,16,23,30
Tema 2.1. Knaccudukamms u Yo Vi1,V2, V4, Ve,
THIIBI XUMUYECKUX PEAKIIH. CP
P33 OK 01 OK 02
1K 2.3.
JIP 4,16,23,30
[IpakTtuueckoe 3ansitue Ned 1I3Ne 4
OKuCIUTENHHO- P33
BOCCTAHOBUTEJIbHBIE PEAKIINHU OK 01, OK 02, OK 04, OK
07
1K 2.3.
JIP 4,16,23,30
Tewma 2.2 DnekTponuTrdeckas YO
JIUCCOIMAIIMS U MOHHBIN CP
oOMeH P33 OK 01 OK 02
1K 2.3.
JIP 4,16,23,30
JlaGopaTtopHas pabota Nel JIP Nel
Peakuuu nonnoro ooMeHa.
I'maposus coneit OK 01, OK 02, OK 04, OK
07
1K 2.3.
JIP 4,16,23,30
Paznen 3. Ctpoenne u T OK 01, OK 02, OK 04, OK Komnnexcnwiii OK 01, OK 02, OK
CBOICTBA HEOPTaHMYECKHUX KP 07 3auém c oyeHKou 04, OK 07
BellleCTB 1K 2.3. 1K 2.3.
JIP 4,16,23,30 JIP 4,16,23,30
IIpakTueckoe 3anarue Ne5 YO OK 01, OK 02, OK 04, OK
Knaccuguxkamus u 113 Ne5 07
HOMEHKJIaTypa P33 K 2.3.
HEOPraHUYECKUX COCAUHEHHUI. CP JIP 4,16,23,30
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[IpaxTueckoe 3ansatue Ne6 Yo OK 01, OK 02, OK 04, OK
CBoiicTBa METAJIOB 113 N6 07
P33 1K 2.3.
CP JIP 4,16,23,30
Jlaboparopuass pabora Ne2 JIPN22 OK 01, OK 02, OK 04, OK
CBolicTBa HEMETAIIIIOB 07
1K 2.3.
JIP 4,16,23,30
Tewma 3.1 Unentuduxarus } Yo OK 01, OK 02, OK 07
HEOPraHUYECKUX COCIUHEHUN. KP Nel K 2.3,
Obobuerne u ) JIP 4,16,23,30
CUCTEMAaTH3aIVsl 3HAaHWH.
Paznea 4. Ctpoenue u T OK 01 OK 02 Komnnexcnuiii OK 01 OK 02
CBOMCTBA OPraHMYeCKUX OK 04, OK 07 3a4ém ¢ OYyeHKou OK 04, OK 07
coeIMHEeHHU I 1K 2.3. 1K 2.3.
JIP 4,16,23,30 JIP 4,16,23,30
Tewma 4.1 Knaccuduxarus u YO OK 0] OK 02, OK 07
CTPOCHHE OPTaHHMYECKHUX CP 1K 2.3.
BeniecTB. [IpenenbHbie P33 JIP 4,16,23,30
YTII€BOA0POIbI
Tewma 4.2. HenpenenbHbie 1 YO OK 0] OK 02, OK 07
apoMaTHYECKHE T 1K 2.3.
YIJIEBOJ0PO/IbI CP JIP 4,16,23,30
P33
[IpakTuueckoe 3ansitue No7 1I3Ne7 OK 01 OK 02
O3HaKOMJIEHHE C KOJUIEKIIHEHN P33 OK 04, OK 07
00pasnoB HEPTH U 1K 2.3.
MPOJIyKTaMu e€ nepepaboTKH. JIP 4,16,23,30
[Ipaktuueckoe 3ansitue Ne§ 113Ne8 OK 01 OK 02
[Tomyuenue sTunena u P33 OK 04, OK 07
M3Yy4YEHUE €ro CBOWCTB 1K 2.3.
JIP 4,16,23,30
[Ipaktuueckoe 3ansTue Ne9 T13N29 ,
M3ydeHne aneTuiieHa u ero P33
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CBOMCTB OK 01 OK 02
OK 04, OK 07
1K 2.3.
JIP 4,16,23,30
Tema 4.3 CiupThl U HEHOJIBL YO OK 01, OK 02, OK 04, OK
P33 07
1K 2.3.
JIP 4,16,23,30
Tema 4.4 Anpaerunsl. Yo OK 01, OK 02, OK 04, OK
KapOoHOBBIE KUCTOTHI M UX T 07
MIPOU3BOTHBIE CP 1K 2.3.
P33 JIP 4,16,23,30
[Tpaktudeckoe 3ansTre NelQ 113N210 OK 01 OK 02
CBolicTBa CIIUPTOB U P33 OK 04, OK 07
aJbJIETHIOB 1K 2.3.
JIP 4,16,23,30
JlabopaTtopHas pabota Ne3 JIPNe3 OK 01 OK 02
N3ydenue cBOCTB OK 04, OK 07
KapOOHOBBIX KHCIIOT M MX 1K 2.3.
MPOU3BOJHBIX JIP 4,16,23,30
Tema 4.5 Azotcoaeprkaniue YO OK 0l OK 02
COEIUHEHUS CP OK 07
P33 K 2.3.
JIP 4,16,23,30
JlaGopaTopHas pabota Ned JIPNe4 OK 01 OK 02
XUMHAYECKHE CBOMCTBA OK 04, OK 07
anmnuHa. CBoiicTBa OEIKOB. K 2.3.
JIP 4,16,23,30
Tema 4.6 Oprannyeckue YO OK 01 OK 02 OK 04
BEILIECTBA B T OK 07
JKU3HENEATEIHbHOCTH P33 1K 2.3.
JeJIOBeKa. JIP 4,16,23,30
JlabopaTopHasi pabora NeS JIPNe5 OK 01 OK 02
CBoiicTBa yrieBoJ0B OK 04, OK 07
1K 2.3.
JIP 4,16,23,30
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[IpakTueckoe 3anarue Nell 113MNell OK 01 OK 02
Pemenue skcriepuMeHTaIbHBIX P33 OK 04, OK 07
3a/1a4 MO PaclO3HABAHUIO 1K 2.3.
OpraHMYECKUX BEIIECTB. JIP 4,16,23,30
Paznen 5. Kuneruueckue u T OK 01 OK 02 Komnnexcnouii OK 01 OK 02
TepPMOXHMHYECKHE OK 04, OK 07 3auém c oyeHKou OK 04, OK 07
3aKOHOMEPHOCTH K 2.3. 1K 2.3.
NPOTEKAHUs]  XMMHYECKHX JIP 4,16,23,30 JIP 4,16,23,30
peakuuii
[Ipaktueckoe 3anstue Nel2 | [I3Nel2 OK 01 OK 02
CxopocTb XUMHUYECKUX P33 OK 04, OK 07
peakIuii. XuMudeckoe 1K 2.3.
paBHOBECHE JIP 4,16,23,30
Pa3znean 6. PacTtBopbl T OK 01 OK 02 Komnnexcnuiii OK 01 OK 02
OK 04, OK 07 3a4ém ¢ OYeHKoU OK 04, OK 07
1K 2.3. 1K 2.3.
JIP 4,16,23,30 JIP 4,16,23,30
[Ipaktuueckoe 3ansatue Ne 13 | [I3 Nel3 OK 01 OK 02
Pemenue 3a1a4 Ha P33 OK 04, OK 07
MPUTOTOBJICHUE PACTBOPOB. 1K 2.3.
JIP 4,16,23,30
Pa3nen 7. Xumusi B ObITY U T OK 01 OK 02 Komnnekcrorii OK 0] OK 02
NMPOU3BOACTBEHHOM OK 04, OK 07 3a4ém ¢ OYEeHKOU OK 04, OK 07
AesiITeIbHOCTH YeJI0BeKa K 2.3. 1K 2.3.
JIP 4,16,23,30 JIP 4,16,23,30
Tema 7.1 Xumus B ObITY U Ha YO OK 01 OK 02
MPOU3BOJICTBE. CP OK 04, OK 07
P33 1K 2.3.
JIP 4,16,23,30
Tema 7.2 KoMmieKCHbIN 3a4ET 113 OK 01 OK 02 Komnnexcnuiii OK 01 OK 02
C OLICHKOM. OK 04, OK 07 3a4ém ¢ OYeHKoU OK 04, OK 07
1K 2.3. 1K 2.3.
JIP 4,16,23,30 JIP 4,16,23,30
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3.2 Kogu¢gukarop oueHOYHBIX CPEACTB

OYHKIHOHATBHBIA NPU3HAK OLEHOYHOI'0 CPeACTBA (THII KOHTPOJbLHOIO

Kon onenounoro

3aaHus) CpencrBa
YcTHBIl onpoc YO
[Tpaktuueckoe 3auarue Ne n 113 Nen
JlabopaTopHas pabora No JIP Ne
TecTupoBaHue T
KonTponbsHas pabora Ne n KP MNen
3amaHus 171 CaMOCTOSTENBHON padoThI
- pepepar; cp
- JOKJIaJ;
- COO0IIIeHHE;
PasHoypoBHEBbIE 331a4K U 3a/1aHus (pacu€THbIe, Tpaduyeckue) P33
Pabouas Terpanb PT
ITpoekt 17
Henosas urpa pI
Kelic-3agaua K3
3auér 3
3auéT c Oo1eHKoi 3a0
OK3aMeH )
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43AJJAHUSA JIA ONEHKHU OCBOEHMSA NTPEIMETA

4.1 Temnsl 3cce (pedepaToB, 10KIA/I0B, COOOIIEHUI)
1. HanoTexHo0rus Kak IPUOPUTETHOE HANIPABIECHUE PA3BUTHS HAYKH M IIPOU3BOJICTBA B
Pocculickoit ®enepanuu.

2 Pa,Z[I/IoaKTI/IBHOCTB. Hcnonp30BaHue PAAUOAKTUBHBIX U30TOIIOB B TCXHUYCCKUX LCIIAX.

Pentrenosckoe H3JIYYCHHEC U €TI0 UCII0JIb30BAHHUEC B TCXHHUKE U MCUTIUHC.

Benukue xumuku Poccun.

4. Vicropus pa3BUTUs XMMHUYECKOH HayKH B Poccum.

Kuznp u gesrensHocts .M. Meneneena.

7. TlpakTuyeckoe IIPUMEHEHHE DIEKTPOJn3a: padUHUPOBAHUE, TabBAaHOILIACTHKA,
raJlbBaHOCTET Ul

8. AMOop(HBIE BemecTBa B IPUPOJIE, TEXHHUKE, OBITY.
9. [nasma — 4eTBEPTOE COCTOSHHUE BEIIECTBA.

10.

I'pyOoaucniepcHble  cuCTeMbl, UX KilacCU(PUKAIMs M  UCIOJIb30BAaHHE B

podeccrnoHaIbHOM 1A TEIbHOCTH.

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

TpaHCIopTa.

22,

XO3SICTBE.

23.
24,
25.
26.
217,

XO3SIUCTBE.

28.
29.
30.
31.

XO3SIUCTBE.

32,
33.

[IpuMeHeHne CyCieH3Hi U SMYJIbCUI B CTPOUTEIIBCTBE.
[IpumeHeHre HEMETaIIOB B JKEJIE3HOI0POKHOM XO3SIHCTBE.
[IpaBuna nepeBo3Ky HEMETAIJIOB IO YKEJIE3HOU JOpore.

Kuznb n gestenpHOCTh A. Kekyre.

YKusHb u gesirensHOCTS WM. Bepuenuyca.

Kuznb u gestensHocTh O. Bemnepa.

Kuznb n gestensHocTh A.M. bytieposa.

Kuznb n gestenpHocTh B.B. MapkoBHHKOBA.

DKOJIOTUYECKHUE aCIEKThI UCIOJIb30BaHUS YIIIE€BOJOPOIHOIO ChIPbSI.
XUMHUS yTII€BOJIOPOJIHOTO ChIPhS U MOs OyayIlasi CrieluaibHOCTb.
[IpuMeHeHne aneTusaeHa u ero TOMOJIOTrOB Ha MPEAIPUATUAX KEIE3HOJOPOKHOTO

HpaKTI/I‘IeCKOG 3HAYCHUE OJHOATOMHBIX CIIMPTOB B  KCJIC3HOOOPOKHOM

[lepeBo3ka CIMPTOB MO KEIEIHOU JOPOTE, MAPKUPOBKA TPY30B.

Merano:n: xemodmms u xemohoous.

DTaHOJ: Benuyaiinee 01aro U CTpamrHoe 3J10.

AJIKOTOJIU3M H €ro npoQuIaKTHKa.

[IpakTnyeckoe 3HAUEHHE MHOTOATOMHBIX CIIUPTOB B  IKEIIE3HOJOPOIKHOM

IlepeBo3ka apoMaTHYECKHUX CIIMPTOB 10 XKEJIE3HON 10pOre, MapKUpPOBKA IPY30B.
MypaBbrHas KMCIOTa B IPUPOJIE, HAYKE U IIPOU3BOJICTBE.

Hcropus ykcyca.

[IpakTHueckoe 3HAYCHUE AIBIETUIOB U UX MPOU3BOJIHBIX B YKEIE3HOLOPOKHOM

HepeBosKa aJIbACTUAOB I10 JKeJIe3HOH JA0pore, MapKupoBKa Irpy3oB.
HpaKTI/I‘leCKOe 3HA4YCHHUC Kap6OHOBBIX KHCJIIOT U HX TIIPpOU3BOJHBIX B

YKEJIE3HOJOPOKHOM XO3SMCTBE.

34,
35.
36.
37.

HCpCBO3Ka Kap6OHOBLIX KHCJIOT II0 JKEJIS3HOM J0pore, MapKupoBKa I'py30B.
CnosxHbIe 3(1)I/IpLI " UX 3HAUCHUC B IIpHUPOAC, GBITy " IPpOU3BOJICTBC.

)KI/IpLI KaK IMPOAYKT MUTAHUA U XUMHUYCCKOC CBIPLE.

3amMmecHa JKUPOB B TCXHUKC HCTIMIICBBIM CHIPHECM.
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38.  HexBaTka mpomoBONLCTBHS Kak INoGaibHas IpoOieMa 4eI0BEYECTBA U MYyTH €€
pelIeHus.

39.  Meuia: npouwtoe, Hactosmiee, OyaymIee.

40. CpenctBa TUrHEHBI Ha OCHOBE  KHMCJIOPOJICOJAEPYKAIMX — OPraHMYECKHX
COEIMHEHHIA.

41.  Cunrernyeckue moromue cpenctsa (CMC): 10CTOMHCTBA M HEOCTATKH.

42.  Kuzwb u gearensrocts H.H. 3ununa.

43.  AHWIMHOBBIE KPACUTEJIH.

44,  TlpakTuyeckoe 3HAYEHHME AMUHOB W HUX IPOU3BOIHBIX B IKEIE3HOJOPOKHOM
XO35HCTBE.

45.  TlepeBo3ka aMHHOB IIO KeJI€3HOM JOPOre, MApKUPOBKA IPY30B.

46. 3naueHMe aMHHOKANpPOHOBOW M aMHMHOJaHTOBOM KHCIOT I  OOBEKTOB
KEJIE3HOOPOKHOTO TPAHCIIOPTA.

47.  BuocunTes GENKOB.

48. Xumuueckue BOJIOKHA M MX IIPUMEHEHHE HA JKEJIE3HOI0POKHOM TPAHCIIOPTE.

49.  Yrnesoxsl M UX POJIb B KUBOW MIPUPOIE.

50.  Passurme caxapHO# npoMbINLIEHHOCTH B Poccum.

51. Baxweillume CTPOUTENBHBIE MaTepUalbl, KOHCTPYKIMOHHBIE MAaTepUAlIbl, KPAacKH,
CTEKIIO, KEepaMHKa, MaTepHalbl Ui DIEKTPOHUKH, IIPHMEHAEMBIE B IKENE3HOJOPOKHOM
XO3SHCTBE

52.  PacTBOpbl, HCHOIB3yeMble B OBITOBOM, IPOM3BOJCTBEHHON JEATEILHOCTH
YEJI0BEKa.

53.  PacTBOpHI, IpUMEHSAEMBIE B JKEIE3HOI0OPOKHOM XO3HCTBE.
Kontpoanpyemsbie komnerenunu OK 01 OK 02 OK 04 OK 07, 11K 2.3.

KoHTposnb BbIMOJTHEHUS AAaHHOTO BHJIA CaMOCTOSITENIbHOM pabOThl OCYILECTBISIETCS BO
BpeMsi y4eOHOIo 3aHSATHs B BHJE MPOBEPKU MperojaBaTesieM MHCbMEHHOTro 3cce (pedepara,
JIOKJIaJia, COOOLIEHHS) MIIM YCTHOTO BBICTYIICHUSI 00Y4YalOIerocs.

Kpurepumn oueHku:

«5» — OayyIoB BBICTABISIETCA OOYyYarOIIEMYCsl, €CIM TEeMa pPACKpPhITa BCECTOPOHHE;
MaTepuan MOAOOpaH aKTyallbHBIM, W3J0KEH JIOTMYHO U TOCJIeI0BaTEeIbHO; MaTepHal
JOCTaTOYHO WJUTIOCTPUPOBAH JOCTOBEPHBIMH IpUMEpPaMHU; TPE3CHTAlUsl BBICTPOEHA B
COOTBETCTBUU C TEKCTOM BBICTYILICHUS, apTyMEHTAIUS U CUCTeMa JOKa3aTelbCTB KOPPEKTHBI.

«4» — OalJoB BBICTABISETCA OOYyYalOIMIEMYCS, €CIH TEeMa pPACKpPhITa BCECTOPOHHE;
UMEIOTCS HETOYHOCTH B TEPMHHOJIOTMH M HW3JIOKEHUU, HE HMCKAKAIOLIUE COJACPKAHHE TEMBI;
Marepuan MoJ00paH aKTyallbHbIM, HO M3JI0KEH C HapylIeHHEM I[OCJIeI0BaTeIbHOCTH;
HEJO0CTATOYHO JIOCTOBEPHBIX IPUMEPOB.

«3» — 0a/IoB BBICTABIAETCA OOydalolIEMyCs, €CIM TeMa COOOIIEHUS COOTBETCTBYET
COJIEP’KaHUIO0, HO PACKPBITA HE IMOJHOCTHIO; UMEIOTCS CePbE3HBbIE OMIMOKU B TEPMHUHOJIOTHH U
W3NIOKEHUM, YaCTMYHO  HUCKaXalollMe CMBICT  COJAEp)KaHWsA  Yy4eOHOTO  MaTepuana;
Marepuail H3J0XKEH HENOCIeNOBaTeIbHO UM  HEJIOTMYHO; HEAOCTAaTOYHO JOCTOBEPHBIX
MIPUMEPOB.

«2» — 0aIOB BBICTABIISIETCA 00YUaIOLIEMYCsl, €CTTH TeMa HE COOTBETCTBYET COJIEP>KaHUIO,
HEpacKphITa, MOAOOpaH HEAOCTOBEPHBIM Marepuain; rpyOble OIHUOKA B TEPMUHOJOTUUA U
W3II0KEHUH, TIOJTHOCTHIO MCKAXKAOIINE CMBICH COJIepKaHusl ydeOHOTO MaTepuaia; nHGOpMalus
W3JI0KEHA HEJIOTUYHO; BHIBOJIbI HEBEPHBIE MU OTCYTCTBYIOT.
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4.2 Bonipocsl /151 YCTHOIO ONIPOca

UYro sBAseTCS NPEeAMETOM U3YUEHUS] XUMUN?
Kakue yacTuipl Ha3bIBalOT aTOMBI U MOJIEKYJIBI?
OxapakrepusyiiTe saBineHus autoTponun. Kakue ¢pakTopsl ero BHI3bIBAIOT.
Kakoe BelecTBO Ha3bIBaIOT CIOKHBIM?
Uto mokaszepiBaeT xumuueckas opmymna?
OxapakTepu3yiTe HOHITHS «OTHOCUTENIbHAS aTOMHAsi Macca XUMHUYECKOIO
AJIEMEHTA», «OTHOCUTEIbHAS MOJIEKYJISIPHAsl Macca BELIECTBAY
CdhopmynupyiiTe 3aKOH COXpaHEHUSI MacChl BEIIECTB.
CdhopmynupyiiTe 3aKOH TIOCTOSHCTBA COCTaBA BEIIECTBA. SIBISETCS JIM ATOT 3aKOH
0.  yHHBepcaJbHBIM JUISl BCEX BEIIECTB?
11.  Cdopmynupyiite 3akoH ABoraapo. Kakue ciencTBusi M3 3TOro 3aKOHa HMMEIOT
BAYKHOE

ROo~NoGa~wWNE

12. 3HauYeHUWE I XUMUYECKUX PacueToOB?

13.  CdopmynupyiiTe meproaHIECKHA 3aK0H.

14. Yro Takoe mepuon? Uro mokaszpiBaeT HOoMep mnepuoja. Kakue mnepuoibl B
3HaeTe?

15. Yro Takoe rpymma? Yro mokaszpiBaeT HoMep TIpymmbl. Kakue moAarpynmnel Bl
3Haere?

16.  UTto moka3bIBaeT MOPSAKOBEII HOMEpP?

17. Kak ycrpoeno aromHoe sapo? UYrto Takoe wuzotonbl? Ilouemy cBoiicTBa
pa3IMYHbIX

18.  HM30TOIMOB OJJHOTO W TOTO K€ AIEMEHTA UACHTHYHBI, XOTSI X OTHOCHTEIHHBIC

19.  aTomHBIE MacChl Pa3IMYHbI?

20.  OxapakTepu3yiTe IOHATHE «MOHHAS CBSI3b». KakoB MexaHW3M ero oopa3oBaHus?

21.  OxapaxTepusyiTe MOHATHUS «KaTUOHBD» U «aHUOHBD». Kakue rpyrmmbl KaTHOHOB U
AHUOHOB BBI 3HaeTe?

22. Kakumm Qu3nyueckuMu CBOMCTBAMHU XapaKTEPU3YIOTCS BEIIECTBA C HOHHBIMH
KPUCTATTNYECKUMHU peIIeTKaMu?

23. Kakyro xumuyecKkyr CBs3b Ha3bIBalOT KoBajeHTHOW? Kakue npuzHaku
YUUTBIBAIOT IPU KJIacCU(UKALMN KOBAJCHTHBIX CBSA3EH?

24.  KakoBbl MEXaHH3MbI 00pa30BaHUs KOBAJICHTHOH CBS3U?

25.  KakuMu 0COOEHHOCTSAMU XapaKTepU3yeTcsl CTPOCHHE aTOMOB METalIOB?

26.  OxapaxTepusyiTe MOHITHE «METAJIMYecKas CBS3b». UTO cOMMKaeT 3Ty CBA3b C
MOHHOM Y KOBAJEHTHOU CBSI3AMHU?

27.  Yto mpexacraBiseT coO0M MeTaIMUecKas KpUCTAIIINUYecKast pereTka’?

28.  UYto takoe cmech? Kakue Tumsl cMecell pa3ivyaroT MO arperaTHOMY COCTOSHHIO
00pa3yoIuX X BEllecTB?

29.  Kakue TUIBI cMecell pa3Iuy4aroT Mo MPU3HAKY OJTHOPOJIHOCTH?

30.  OxapaxTepusyiiTe MOHATHE «IUCIEpCHas cucTeMay. Yem mucmepcHas cucrema
OTJINYAETCS OT OCTAJLHBIX CMeceii?

31.  Kakue cuctemsl Ha3bIBAIOT rpydoaucnepcHbiMu? Ha kakue rpynmnsl OHU AesSTCs?

32.  Kakoil npu3HaK JIeXXUT B OCHOBE Takoi Kiaccupukanuu?

33.  KakuMmu aucnepcHbIMU CUCTEMaMHU Bbl CTAJIKUBAETECh Ha MPOU3BOACTBEHHOMN

34.  mpaktuke u OyJaeT UMeTh JIeNI0 B TPO(eCCUOHAILHON 1A TeIbHOCTH ?

35.  Kakue cmecu Ha3bIBalOT pacTBOpamMu?

36.  Kakue TUIBI pacTBOPOB BHI 3HaETE?

37.  Oxapakrepu3yiiTe IOHATHE «PAcTBOPUMOCTb BellecTBa B BoJe». B Kkakux
€IMHUIIAX

38.  BBIpakaeTcsi paCTBOPUMOCTH?

39.  Kakue (hakTopsl BIUSAIOT HA PACTBOPUMOCTH B BOJIE T'a30B, )KHUJIKOCTEH U TBEPIbIX
BEILECTB?
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40.  Kakue BemecTBa Ha3bIBAIOT JIEKTPOJIUTAMH U HEAIEKTPOJIUTAMU?

41.  Kakyo pojp urpaer Boja B IIPOLIECCE IEKTPOJUTHUECKON AUCCOLUALIN?

42. OxapakTepu3ylTe MOHITHE «CTENEHb SJIEKTPOJIMTHUYECKON aucconuanun» Ha
KaKHe TPYINIBI JENATCS SIEKTPOJIMTHI 110 CTETIEHU AUCCOLUAIIM?

43.  NaiiTe ompejieneHUss KHCIOTAaM M3 HX COCTaBa M CTOYKH 3pPEHUS TEOPUHU
IEKTPOJIUTUYECKON TUCCOLUALIMY.

44.  Ha xakue IpyIiIibl AeIT KUCIOThI?

45.  Kak onpelenuTb HaIM4ue KUCIOThI B TPOIYKTAaX MUTAHUS?

46.  MaiiTe ompejieneHUsT OCHOBAHHSIM HCXOJS M3 UX COCTaBa M C TOYKH 3PEHUS
TEOPHUH NEKTPOIUTUICCKON TUCCOIUAIINN?

47.  Ha xakue rpyIiibl Ie1sT OCHOBaHUS?

48. JlaliTe ompeneneHue COJISIM HMCXOJs U3 COCTaBa ATUX COeNMHEHWU. [l kakoi
TPYIIIBI

49.  coelt 3TO OIpeIeIICHHE CITPABEIITUBO?

50. Kak xmaccudumupyor coym? UYto 0oOmEro MexXay OCHOBHBIMH M KHCIIBIMHU
consimu. YTo ux oTiamyaer?

51.  Kakue conu UCHOIB3YIOT HA NTPOU3BoAcTBE Bamiero npoduisa? C kakoi neiabo?

52.  Kakoii mporecc Ha3bIBarOT ruaposn3omM? Kakue THITBI rTuapon3a Bbl 3HaeTe?

53.  Yro mpencrapmnsieT co00i cOJIb KaK MPOAYKT PEAKIINH OOMEHa M MPOIAYKT PEaKIiu
3aMerieHus?

54.  Kaxkue acrniekTsl Baieil mpoecCHOHaIbHON eATeNbHOCTH TpedyeT 3HaHus o pH?
Ob6ocnyiiTe oTBET?

55. Kakne BemecTBa Ha3bIBAIOT OKCUAAMMU?

56. Kak KJIaCCUPHUITUPYIOT OKCHJIbI? Kak OKCH/IBI HA3bIBAIOTCS
Hecoseo0pa3yronumMu?

57. Kaxkue oxcuibl Ha3bIBAIOT COIe00pa3yronumMu?

58.  Kakue okcuibl Ha3bIBaIOT OCHOBHBIMH, KUCIOTHBIMU, ampoTepHbiMu? Kakune

59.  snemMeHTHI 00pa3yrOT ATH OKCUIBI?

60. Kak xknaccupuuupyroT XUMHYECKHE PEAKIIMH TI0 YHCIY U COCTaBY Pearupyronux

BeniecTB? [IpuBecTn npumepsl peakiuili Kaxa0ro Tumna. Peakuum Kakoro TUIa BCETa sIBISIOTCA
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIMU ?

61. Kakoe BemecTBO HaspiBalOT Karanu3zatopoMm? Kakue sBiIeHHS Ha3bIBAIOT
Karanu3om?

62.  Kak B Bamieil Oynymel npodeccuu UCOIb3yeTCsl TeIIOTa, BhIACISIOMAsACS IPU
MIPOTEKAHUH SK30TEPMHUECKUX PEAKLIUIA?

63. OxapakTepu3yiuTe IOHITHE «CKOPOCTh XHUMHUYECKOW peakuuu». B Kakux
€IMHULIAX U3MEPSETCA U OT KaKuX (PaKTOPOB 3aBHCUT CKOPOCTh XUMUYECKOU peakuuu?

64.  Kaxkue peakuuu Ha3bIBatOT HeoOpaTuMbiMu? [IpruBenuTe mpuMepsl TaKUX peaKui
Y HallUIIUTE UX ypaBHEHUs?

65. Kakue peakiuu Ha3bIBalOT 00paTUMbIMU? B yem 3akirouaeTcss XUMHUYECKOE
paBHOBecue? Kak ero cMecTuth?

66. Chopmymupyiite mnpunuun Jle-Illatense. PaccMoTpuTe BiusSHUE KaXKIOTO
(akTopa Ha CMeEIIeHne XUMUYECKOTO paBHOBECHE?

67.  duszuveckue U XUMUYECKUE CBOMCTBA METAIIOB?

68. B uyem 3axmouaercs Kopposus MetauioB? Kakue TUIBI M BUABI KOPPO3UHU
paznu4aror?

69.  Bwuapl 3aIUTHI METAJJIOB OT KOPPO3HUH.

70.  Kakue BUJBI TOJIy4EHUS METAIIIOB BBI 3HaeTe?

71.  Kakue 0COOCHHOCTH CTPOCHHS OTIMYAIOTCS aTOMBI U KPUCTAJUTBI HEMETAIIOB?

72.  Kakumu CBOMCTBAMH-OKHUCIIUTEIbHBIMU W BOCCTAHOBUTEIbHBIMU-
XapaKTEPU3YIOTCS HEMETAILIIBI?

73.  OxapakTepu3yiTe BOCCTAaHOBUTEIbHbBIE CBOMCTBA HEMETAIIIOB

74.  OxapakTepusyiTe OKHCIUTEIbHBIE CBOWCTBA HEMETAIIOB?
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75.  Kakue BeuiecTBa Ha3bIBalOT OPraHUYECKUMU?

76. ChopmynmupyiiTe ¥ MOSCHUTE OCHOBHBIC TOJOXKEHHUS TEOPUU XHUMHYECKOTO
ctpoenust A.M. byrieposa.

77. Kakue mTpHU3HAKU TIOJOXKEHBI B OCHOBY KIIACCU(PUKAIMKA OPraHHYECKUX
COCIMHEHUI?

78.  Kakyro rpynmy aroMoB Ha3blBalOT (yHKIMOHaNbHON? Kakue ¢yHKIMOHANIbHbIE
TpYIIBI BAM U3BECTHBI?

79. Ha3oBuTe 0OCHOBHBIE TUIIBI PEAKIIMU B HEOPraHUYECKON U OPraHUYECKON XUMHUH.

80.  Kakue peakiuy Ha3bIBAIOT PEAKIMSIMH ACTHAPHUPOBAHUSA?

81.  Kaxkwue yriieBoJIopobl Ha3bIBAOTCS mpeaeabHbMu? O0mas hopmyia.

82.  Yro takoe romonoruueckuii psa? IlepeancinuTs TOMOJOTHUECKUHA Psi/l AIKAHOB.

83.  Kakue peakiuy Ha3bIBAIOTCS PEAKIMSIMU TOJTMMEPH3AIINN?

84.  Kakue peakiuy Ha3bIBAIOT PEAKIMSIMH THIIPATAINHN, ACTHIPATAIIH?

85.  Kaxkwue peaknuu Ha3bIBarOTCS HenpeaeabHbIMu? O0mmas popMysia aIkeHOB.

86.  Uto oOmiero u B 4eM pa3nuyus MEXIy PEaKIHUSIMU MPHUCOCTUHEHUN C y9acTHEM
AJIKEHOB

87. w nueHoBHIX yrieBonoponoB? OTBET MOATBEPAWTE YPABHEHUS XUMHUYECKUX
peaKkuum.

88.  Cpasaute 00muMe GOPMYIIBI TUCHOBBIX U AllETHIICHOBBIX YTIIEBOIOPOIOB.

89. CpaBHuTE XMMHYECKHE CBOMCTBA ATHJIEHA U aueTwieHa. Kakue oOuye uepTsl u
pa3auyuus Bl MOXKeTe OTMETUTH? OTBET NOJATBEPANUTE YPABHEHUSIMU XUMUYECKUX PEAKIUH.

90.  Kakue yrneBoopo/ bl Ha3bIBaOT apomMarndeckumu (apeHsl)? [IpuBenure mpumep.

91.  KakuM ruiameHeM roput 0eH30J1?

92. Kakue crnupTthl oTHOCATCS K MpenenbHbIM onHoaTroMHBIM? Kak dopmupyroT ux
Ha3BaHuA? Kakue BUIIbI M30MEPUU XapaKTEPHBI A1 HUX?

93. K HacTymieHuro X0J0J0B B KJIETOYHOM >HMJIKOCTM HACEKOMBIX U HEKOTOPBIX

36MHOBOJHBIX PE3KO YBEJIWYUBAETCS cojepkaHue riuuepuHa. OOBSICHUTE 3TOT NPUPOIHBIN
(axkr.

94, Kakoii ciupT B TeXHUKE Ha3bIBAIOT JieHaTypaToM? [’ 1€ ero ucnosib3yror?

95. HazoBuTe o00macTd WCHOJB30BAaHUS TEXHUYECKOTO OSTUJIOBOTO  CIHPTA,
STUJICHTJIUKOJS W TJMIEpUHAa B YCIOBUAX Y4eOHOM NpakTHKM © B Bamell Oymymieit
npoheCCUOHAIBHON IEATETHHOCTH?

96. Kak B3aumMHOe BIHsSHHE (EHIIBHOTO pajHKalla W THIPOKCHIBHOW T'PYIIIEI
OTpakaeTcs

97.  Ha cBoiicTBax (heHoma?

98. ®ecHON WCMONB3YETCS TMpPH TPOU3BOJICTBE MHOTOYHCICHHBIX ITOJIMMEPHBIX
MaTepHAaJIOB.

99. Kakue mpaBwmiia TEXHUKH OE€30MACHOCTH JOJDKHBI COONIOAATHCS MpH paboTe C

3TuM BemectBoM? [louemy?

100. Kaxue BemectBa HasbiBaroTcs —anbaerugamu? Kakue Buabsl HU30MepHH,
XapaKTepHBbI JJIs aJIbJECTUI0B.?

101. Kakue cBoiicTBa (hopmManbaeruaa JCKUT B OCHOBE €ro IPUMEHEHHUS?

102. UYewm oTnMyaroTCs peaklMM MOJUMEPU3ALMU OT PEaKLUil OJMKOHAeHcCaun?

103. Kaxue nmpumMepHble MaTepualibl HA OCHOBE (POPMaIbAETUAHBIX CMOJ HUCIOJIb3YIOT
Ha MPOU3BOJICTBE, CBSI3aHHOM C Ballel Npo(ecCHOHANBHOMN IeATeTbHOCTHIO?

104. Kakwue BemiecTBa Ha3bIBAIOTCS KAPOOHOBBIMU KHCTIOTAMU ?

105. CpaBHUTH CBOICTBA COJISTHON M YKCYCHON KUCIIOT.

106. UYto mnpexacraBisioT coboi croxkHble 3(upbl? Kak Ha3bIBAalOTCS peaknuu HuX
MOJTy4eHus?

107. Kaxue BemectBa Has3biBaloTCs yrieBogamu? Ha kakue rpynmsl OHU jAensTcs?
Kakoit nmpu3Hak Moj10>keH Ha OCHOBY 3TOH Ki1accuukanuu?

108. Iloyemy rt0KO3a Ha3bIBAETCS ABIAECTHAOCIIUPTOM?

109. MonocaxapubpI-CpaBHUTh CTPOEHHE TIIIOKO3bI U (PPYKTO3bI?
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110. Kakwue BemiecTBa CioCOOHBI POSIBISATH IBOHCTBEHHYIO (DYHKITUIO?

111. CpaBHuTh KpaxmMan U LEIUII0JN03Y [0 HMX IPOMCXOXKICHHUIO, CBOMCTBAM U
3HAUEHUIO JJIs

112. pacturtenbHOro opranuzma’?

113. Kakwue BemecTBa Ha3biBaOTCa aMuHaMu? Kakyio (QyHKIIMOHAIBHYIO TPYIIITY OHH
cojepxar?

114. Ilouemy aMHMHBI Ha3bIBAIOTCSI OPraHUYECKUMHU OCHOBAHUSIMU?

115. Kak cBoiicTBa aHWJIMHA NOJATBEP)KIAIOT IIOJOKEHUE TEOPUM XUMHUYECKOTO
CTPOEHUS O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJI€?

116. I'me uCTONB3YIOTCS AaHWIMHOBBIE KPACUTENN?

117. Kakue opraHuyeckue BEIECTBAa HA3bIBAIOTCS aMUHOKHMCIOTaMU? MOXHO 1M HX
Ha3BaTh COCAMHEHHSIMHU C IBOMCTBEHHON (YHKITHEH?

118. B uewm mposBisieTcst aM(pOTEPHBIN XapaKTep aMUHOKHCIIOT?

119. Kakue aMHHOKHCIIOTBI MOTYT CIYXHTHb CBIPHEM U TOJYYECHUS CHHTETHUYECKHX
BoJiokoH? Kakue 0coO€HHOCTH CTpOEHHS TaKuX AaMHUHOKHCIOT JOJDKHBI OTIMYMTh HMX OT
POICTBEHHBIX COCTMHEHUMN

120. Yro mnpencraBisioT coboii Oenmku? JlaiiTe XapaKTePUCTHKY KaXKIOH H3 Tpex
CTPYKTYp O€IKOBBIX MOJIEKYIL.

121. OxapakTepu3yiTe OMOJOTHYECKYIO POJIb OelKa.

122. VYxaxuTe KaKWe OCHOBHBIC XUMHYECCKHE pEAKIIMH JIeKAaT B OCHOBE CHHTE3a
MOJIUMEPOB.

123. TlpuBeanTe mpuUMepsl peakInii MOJTUMEPHU3ANN 1 TIOTMKOHICHCAIIH.

124,

[IpuBeaute mpuUMepbl NPUPOIHBIX BBICOKOMOJEKYISPHBIX COEAMHEHUHW paCTUTEIBHOIO U
AKHBOTHOTO IIPOMCXOXKACHUS
125. Kakue XuMHUeCKHe BEIIECTBA U JUIS Y€rO MBI MCIIOJIb3yeM Joma’?

Kountpoanpyemsbie komnerenunu OK 01 OK 02 OK 04 OK 07, 11K 2.3.

Kpurepun oueHku:

OneHka «5»: OTBET MOJHBIN W MPAaBWIBHBINA HA OCHOBAHUM U3YYEHHBIX TEOPHIl; MaTepHall
W3JIOKEH B ONPENEICHHON JIOTHYECKOW IOCIIeI0BATCILHOCTH, JTUTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSTEILHBIN.

OueHka «4»: OTBET MOJHBIN U MPABWJIbHBIM HA CHOBAaHUU M3YYEHHBIX TEOPHUIA; MaTepHUall
W3JIOKEH B OMPEICICHHOW JIOTHYECKOW MOCIIEI0BATEIIBHOCTH, MPU ATOM - JOIYIICHBI JABE-TPH
HECYIIECTBEHHBIE OIMMUOKH, UCIIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIS.

OrneHka «3». OTBET MOJHBIN, HO TIPH STOM JOTYIEHA CYIIECTBEHHAS OIIMOKA WM OTBET
HEMOJIHBINA, HECBI3HBII.

Onenka «2»: mpu oTBeTe 0OHAPYKEHO HEMMOHMMAaHWE YYalIUMCSl OCHOBHOTO COJEPKaHUS
y4eOHOro Marepuajia WM JOMYHICHbl CYIIECTBEHHbIC OIIMOKHU, KOTOpbIe OOy4arouiuiics He
MO>KET UCIIPABUTH MIPH HABOAIINX BOMPOCAX YUUTEIsl, OTCYTCTBHE OTBETA.
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4.3TecToBBIC 321aHUHA

Pa3nen 1. Teoperuyeckune 0CHOBbI XMMHHU

Tecrl. (1-BapuaHT)

Bomnpoc Ne 1. Kakas popmynupoBka [lepruoandgeckoro 3akoHa sIBISIETCS COBPEMEHHOM?

a) CBoiicTBa XMMHYECKHX 3JEMEHTOB, a TakKe (OpPMBI M CBOMCTBA MX COCIMHEHUI
HaXOJATCS B IEPUOINYECKON 3aBUCUMOCTH OT BEJIMYMHBI UX aTOMHON MacChl.

b) CoiicTBa XUMHUYECKHUX DJIEMEHTOB, a TaKkke (OPMBI M CBOWCTBA 00pa3yeMbIX UMH
MIPOCTBIX BEIIECTB U COECAUHEHMM HAXOIATCS B MEPUOJUYECKONW 3aBUCHUMOCTH OT BEJIMYMHBI
3apsA70B UX aTOMHBIX SEP.

Bonpoc Ne 2. Kak ompenensieTcs MECTO XMMHYECKOTO JJIEMEHTA B IEPHOAMYECKON
cucteme JI.1. Menneneena?

a) KOJIMYECTBOM DJIEKTPOHOB Ha BHEILIHEM YPOBHE

b) konM4yecTBOM HEHTPOHOB B siIpe

C) 3apsi7IoM sijipa aToma

d) aromHO# Maccoi

Bomnpoc Ne 3. Uto nmokas3siBaeT HOMep meproia’?

) YUCJIO BAJICHTHBIX AJIEKTPOHOB

b) urcno HeHTpOHOB

C) YHCIIO DPHEPTETUIECKUX YPOBHEH

d) YKCIIO AIEKTPOHOB HA BHEITHEM SHEPIeTUUECKOM YPOBHE

Bonpoc Ne 4. Kak ornpeieuTh YUCIIO S3HEPTETUUECKUX YPOBHEN B aTOME AJIeMeHTa?
a) M0 MOPSAAKOBOMY HOMEPY JIEMEHTA

b) mo HoMepy rpymIb!

C) o HOMEpY psaa

d) mo HoMepy meproaa

Bonpoc Ne 5. Kakoii aeMeHT BO3IIIaBIISECT MIABHYIO TOATPYIITY MIECTON TPYIIIBI?
a Ba”Hagui

b) kucaopos

C) docdop

d) MBITIBSIK

Bomnpoc Ne 6. Kakoii 2ieMeHT BO3TJIaBIISET MIABHYIO TOATPYIITY MATOM TPYIIITHI?
a) BaHaUi

b) azor

C) docdop

d) MbIIBSIK

Bonpoc Ne 7. Ykaxxute 3JIeMEHT, BO3TJIABJISIONINNA OOJIBIIION IMEPHO IEPUOINICCKOM
CHUCTEMBI DJIEMEHTOB:

a) Cu (Ne29)

b) Ag (Ned7)

€) Rb (Ne37)

d) Au (\e79)

BOl’lpOC Ne 8. CkoIbKO XUMHYECKHUX DIIEMEHTOB B YCTBCPTOM IICPUOJC:
a)8

b)18

c) 30

24



d)32

Bonpoc Ne 9. Kakoe 4uciio BaJeHTHBIX JIEKTPOHOB Y aTOMa KPEMHHS?
a)l
b)2
c)3
d) 4

Bonpoc Ne 10. Kakoe 4nciio BaJIeHTHBIX 3JICKTPOHOB Y aTOMa KaJIbIUs?
a)l

b) 2

c)8

d) 10

Bomnpoc Ne 11. Ckonbpko 3HEpreTu4eckux ypoBHell y aroma xpoma?

al

b) 2

c)3

d)4

Bonpoc Ne 12. Cxonbko SHEPreTHYECKUX YPOBHEH y aTOMa CKaHus?
a)l
b) 2
c)3
d)4

Bonpoc Ne 13. ATomMbI HAaTpUs U MarHusi UMEIOT:
a) OJIMHAKOBOE YUCIIO 3JICKTPOHOB

b) oMHAKOBOE YMCIIO ANEKTPOHHBIX YPOBHEH

C) OJIMHAKOBYIO CTEIICHb OKUCIICHUS B OKCHAX
d) oaMHAKOBOE YHCIIO TPOTOHOB B sApax

Tect 2. (2-BapuaHT)
Bonpoc Ne 1. ATombl yriepoja ¥ KpEMHHUS UMEIOT:
a) OJMHAKOBOE YHCIIO IEKTPOHHBIX YPOBHEH
b) onmHakoBbIe paguychl
C) OAMHAKOBOE YHCIIO JEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE
d) oaMHAKOBOE YHCIIO TPOTOHOB B SI/PE

Bonpoc Ne 2. Onpenenute kakoii 910 snement 1s22s22p?:
a) Nel
b) Ne3
C) No5
d) Ne7

Bonpoc Ne 3. Onpenenute kakoii 910 snement 1s22s22p:
a) Nel
b) Ne3
C) No5
d) Ne7

Bonpoc Ne 4. Ha ocHOBaHMM 3JIEKTPOHHOU ()OPMYIIBI OMIPEICITUTE, KAKUMHU CBOHCTBAMHU
obnaznaer snement 1s22s22p°:
a) MeTan
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b) Hemeramn
C) aM(OTEpHBII YIEMEHT
d) uHepTHBII IeMEHT

Bomnpoc Ne 5. Pacripenienennio 3J€KTPOHOB IO SHEPreTUUECKUM YPOBHSM B aTOME
3JIeMEHTa COOTBETCTBYET psii uucer: 2, 8, 18, 6. B nepuoanydeckoii cucreme 3TOT JIEMEHT
PacIOJIOKEH B TPYIIIIE:

a) VA

b) VI A

c)Vhb

d) VI b

Bonpoc Ne 6. Ha BHeIrHEM 2IIEKTPOHHOM YPOBHE JIBa 3JIEKTPOHA UMEIOT aTOMBI:
a) cepbl U KUCIopoaa

b) docdopa u azora

C) MarHus M KajabIus

d) Gapust u HaTpHUs

Bonpoc Ne 7.B psay xumudeckux 3iaemMeHToB Si— P — S — Cl Hemetammudeckue
CBOMCTBA:

a) ocmabeBaroT

b) ycunusaroTcst

C) HE U3MEHSIOTCS

d) U3MEHSIOTCS TIEPHONIECKH

Bonpoc Ne 8.B psaay xumudeckux snemenToB Li — Be — B — C metannmnueckue
CBOMCTBA:

a) HE U3MCHSIOTCS

b) ycunusaroTcs

C) ocnabeBaroT

d) U3MEHSIOTCS TIEPHOANYECKH

Bonpoc Ne 9.V kakoro snemeHTa HanboJjee BEIpaKeHbI HEMETaUTMIEeCKUE CBOMCTBA?
a) docdop

b) azor

C) MBIIIbBSIK

Bomnpoc Ne 10. Cpenu xumuueckux nemenToB Li, Na, K, Cs naubonee spko cBoiicTBa
MeTaJlIa BEIPAKEHBI Y:

a) JINTHS

b) Harpus

C) Kaaus

d) nesus

Bonpoc Ne 11.V kakoro snemMeHTa Hanbosee BIpakeHbl HEMeTaNInYecKrue CBoUcTBa?
a) KUCIIOPOJT

b) cepa

C) ceneH

d) remtyp

Bonpoc Ne 12. Kakoii U3 BBICHIMX OKCHAOB OTHOCUTCS K OKCHLY, 00pa30BaHHOMY

JIEMEHTOM IISITON TPYyNIIbI?
a) RO3



b) R20s
¢) RO:
d)R20

Bonpoc Ne 13. Kakoii U3 BBICIINX OKCHIOB OTHOCUTCS K OKCHY, 00pa30BaHHOMY

3JIEMEHTOM YETBEPTOM IpYIIIbI?
a) RO3
b) R20s
¢) RO2
d) R20
e) R203

Kontpoaupyembie komnerennuu: OK 01, OK 02, 11K 2.3.

Karoun k Tecram

Pasznea 1. Teopernueckue OCHOBBI XUMUM.

1-sapuanm

Ne

IIpaBuJbHbIN 0TBET
BoOInpoca

(e

1.

@ NGO~ |wN

9

10.

11.

12.

T|Q|Q|T|Q|T |0 |(T|T|a|0 |0

13.

Kpurepun oueHku:

«5»—0T 86% 10 100% mpaBUILHBIX OTBETOB.

«4»— ot 76% no 85% npaBUIILHBIX OTBETOB.
«3»—0T 61% 10 75% MpaBUWIBHBIX OTBETOB.
«2»—MeHnee 61% mpaBUIIbHBIX OTBETOB.

2 — sapuanm

Ne

IIpaBuJbHBI 0TBET
BoOIpoca

O | Tl |(T|O0|(T|o|T|(T|alo|o
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Paznen 2. Xumuveckne peakiuuu

Tectl. (1-BapuanT)

Bonpoc Ne 1. Kakoe u3 NpHUBEIACHHBIX YypaBHEHHUH W300pa)KaeT pEaKIHMIO OKHUCICHUS —
BOCCTAHOBJICHUS:

a) KOH +HCI = KCI + H20;

b) CaCOs; =CaO + CO>

€) 2HgO = 2Hg + O2;

d) Na2COs + 2HCI = 2NaCl + CO; + H:0.

Bonpoc Ne 2. Kakast U3 IpuBECHHBIX CXeM OTHOCHUTCS K PEaKIUH 3aMEIICHUS:
a) Fe +O, =7

b) Fe +HCI = ?

c)Fe +Ch = ?

d) FeCl, +AgNO3z = ?

Bonpoc Ne 3. Kakast 3 cXeM OTHOCHUTCS K PEaKIUSIM COSTNHEHHS:
a) KOH + HCl—» 7

b) Na2COz + HoSOs—> 2,

c) CaCOz—* 7

d) CaO + H.O—* 2.

Bonpoc Ne 4. Kakas u3 cinenyronux peakiuii — peakius 3aMenieHus?
a) Fe + CuCl,— FeCl+Cu;

b) (CuOH)2CO3—* 2CuO + H,0 + COy;

c) 2Mg + O2 —* 2MgO0;

d) NaOH + HNOz—* NaNOsa.

Bonpoc Ne 5.B kakoii u3 cieayronux peakiuii BOAOPO/I CIYKUT OKUCITUTEIEM ?
a) 2H,0 + O, = 2H20;

b) H2 + CuO = Cu + H20;

c) H2 + 2Na = 2NaH.

Bomnpoc Ne 6.B kakoit u3 peakiiuu moyrydaeTcss HepacTBOPUMOE OCHOBAHHME:
a) K+ H.O—*

b) BaO + H,.O—»

¢) KOH + CuCl,—*

d) Na,COs3 + Ba(OH),—*

Bomnpoc Ne 7. YkaxuTe ypaBHEHUS PEaKIIUU 3aMEIICHUS:
a) Cu(OH)2 + 2HCI = CuClz + 2H20

b) CuO + H, = Cu + H20

¢) CaCO3 = CaO + CO,

d) SOz + H20 = H2S04

Bomnpoc Ne 8. YpaBHeHHe peakiiiy COSUHEHHUS:
a) Cu(OH)2 + 2HCI = CuCl; + 2H>0;

b) CaCO3 = CaO + COy;

¢) CuO + Hyo=Cu + H0;

d) SOz + H20 = H,SOs.

Bonpoc Ne 9. 13 npuBeieHHBIX YpaBHEHHH peaklUy peaklueil HOHHOro 0OMeHa SIBJISETCS:
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a) 3Ca + 2H2PO4 = Caz(POa)2 + 3Hz;

b) 3Ca(OH)2 + 2H3PO4 = Cas(PO4)2 + 6H20;

c) CaO + CO; = CaCOsg;

d) Ca(OH)2 + Ba(NOs)2 = Ca(NO3z), + Ba(OH)..

Bonpoc Ne 10. Kakoe BemecTBo COIEPKHUT XJIOPHUI-MOHBI B BOJHBIX PACTBOPAX:
a) HUTpaTa KaJus;

b) xmopuaa Kajabuus;

C) cynbdara HATpHS.

Bonpoc Ne 11. CokpaiieHHEIM HOHHBIM ypaBHeHHeM Ba?* +S04%° MOXHO BBIPA3UTh PEAKIHIO
MEXTY:

a) CepHOM KHCIIOTOM U OKCUJIOM Oapus;

b) cynbdarom HaTpus 1 HUTpaTOM Oapus;

C) cepHOM KHCIOTOM 1 KapOOHaTOM Oapusi;

d) xapOboHATOM HATPHUS U COJSTHON KMCIOTOM.

Bomnpoc Ne 12. Kakyio peakiuio OTHOCAT K PeaKIUsIM Pa3IoKCHHUS:
a) Fe+O,—»

b) Zn+HNOz—*

c) Na2O+CO,—*

d) FeCO; —*

Bonpoc Ne 13. [Ipu aucconmanmm, Kakux BEIIECTB 00pa3yroTcs Cyinb(aT HOHBI:
a) H2SO4

b) MgCl,

¢) Na:SOs

d) Ba(OH):

Bonpoc Ne 14. DiaeMeHT, MOBBIIAOIIUN CTEIICHb OKMCIICHUS B XOA¢ OKUCIIUTEIIBHO-
BOCCTAaHOBHUTEJILHON PEaKIMy, HAa3bIBAKOT:

a) OkucIuTENb

b) BoccranoButeins

c)U3orom

d) Hemeramn

Bonpoc Ne 15. Beiciiast cTereHb OKUCICHHs SJICMEHTA COBIIAIACT C:
a) Homepom niepuosa

b) ITopsiikOBEIM HOMEPOM BJIEMEHTA

c)Homepom rpyris

d) Her mpaBuiibHOTO OTBETA

Tecr 2. (2-BapuanT)

Bomnpoc Ne 1. TIpocTsie BelIecTBa METAILIBI B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHSX
HPOSIBIISIIOT:

a) OKHCITUTENbHBIC CBOMCTBA

b) BoccranoBuTeNnbHBIC CBOHCTBA

C)OKUCITUTETHHO-BOCCTAHOBHUTEIBHYIO IBOMCTBEHHOCTh

d) Bce oTBeTHI BepHBI

Bonpoc Ne 2. Cxema npoiiecca OKUCIEHUS:
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a) Na*—Na°
b) S 2—S*
c)Fe3—Fe®
d) S+6—G+4

Bomnpoc Ne 3. Cxema mporiecca BOCCTaHOBIICHUS:
a) N+5_)N+2

b) Fe*>—Fe*3

c)2N=3—N:2

d) S+4 SN S+6

Bomnpoc Ne 4. TosibKo OKMCIIUTENbHBIE CBOMCTBA 3a CYET aTOMa XJIOpa MPOSBIISET:
a) CO

b) KCIO.

c)Cl2

d) HCI

Bonpoc Ne 5. Coemnaenue xxene3a urpaeT pojib BOCCTAHOBUTEIIS B PEAKIINH, CXeMa KOTOPOM:
a) FeCls+ Kl —Fel2 + 12 + KCI

b) Fe(OH)2 + O2 + H20 — Fe(OH)s

c)FeO + 2HCI —FeClz2+ H20

d) FeO + H>—Fe + H20

Bomnpoc Ne 6. Ykaxute korpdunueHt nepes popmynoil BocctaHoBuTensl B ypaBHeHun MnOz+

HCI = MnClx+ Clz2+ 2H20:
a) 2
b) 3
c)4
d)1

Bonpoc Ne 7. Uem siBiisieTcst MarHuii B peakiiy ¢ COJISTHOW KUCIIOTOM?
a) OkucnureneM

b) BoccranoBurenem

c)Karanuzaropom

d) Kommonentom cmecu

Bomnpoc Ne 8. Cymma Beex koaddunmenton B ypaHenuu Al + HCl= AlCls+ Hz paBHa:
a) 15
b) 13
c)12
d) 10

BOl'lpOC Ne 9. okuciauTeneM U BOCCTAaHOBHUTEIEM B peakiusaXx MOKET OBITh CJICAYHOIICC
COCANHCHUC CCPLI:

a) H2SOa4
b) SO2
€)SOs
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Bonpoc Ne 10. YcraHoBuTe COOTBETCTBHE MEXIY atoMoM ¢ocdopa B GopMyse BelecTBa U €ro
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIMH CBOﬁCTBaMH, KOTOPBIC OH MOKCT IIPOSABIIATH B COCTaBC H3PO4:

a) BOCCTAaHOBMTEIb

b) okucnurens

C)BOCCTAHOBHTEIb M OKHCIIMTEIb B 3aBUCUMOCTH OT PEAKIIUH

Bomnpoc Ne 11. J{ns OKMCIUTENbHO-BOCCTAHOBUTEIBHOM peakuu
H2S+4Cl2+4H20—8HCI1+H2S0.

BBIOEpHTE BEPHBIE CXEMBI MIEPEX0a IEKTPOHOB, KOTOPHIE HY)KHO HAIMCATh IIPH COCTABIICHUN
AJIEKTPOHHOTO OanaHca:

a) S2- 8e— S*¢

b) S*> +2e— S°

¢) Ch°+2e— 2CI-

d)Cl2°+2e~— 2CI*

Bonpoc Ne 12. HepactBopumasi cosib 00pa3zyercst Ipy CIIMBaHUH BOJHBIX PaCTBOPOB:
a) TUIPOKCUIA KK U XJIOPH/IA aTFOMIHUS

b) cynbdara meau (1) u cynbduma kanus

C) CepHO¥ KHCIOTHI U THAPOKCHUIA JTUTHUS

d) xapboHaTta HaTpHs U XJIOPOBOIOPOTHON KUCITOTHI

Bonpoc Ne 13. ConoctaBbTe MOJIEKYJISIPHBIE U COKPAIIEHHBIC HOHHBIC YPABHCHHUSI:
a) 2HNOs+ Ba(OH).— Ba(NOs): + 2H-0 1) H"+OH — H:0
b) FeSO4 + 2NaOH — Na.SO. + Fe(OH).|] 2)H*+ OH — H.O

¢) Na:SOs + 2HI — 2Nal + SO»1 + Hz0 3) Ca>* + SO4 >"— CaSOa|
d) KOH + HCI = KCI + H.0 4) Fe** +2 OH™ — Fe(OH).|
e) CaCl, + Na:SO: —CaS04] + 2NaCl 5) SOs> + 2H*— SO, + H,0

Bonpoc Ne 14, Kakue ypaBHEHHS pEaklMid OIMUCHIBAIOTCS OJMHAKOBBIMH COKpAIIEHHBIMHU
HOHHBIMH ypaBHEHUAMHU? (BHIOPATh HECKOJIBKO BAPHAHTOB OTBETOB)

a) CuCl+ 2KOH —

b) CuCl+ H.S —

c) CuSO4+ 2NaOH —

d) Cu(OH)+ 2HCI —

Bomnpoc Ne 15. CokpamienHoe noHHoe ypaBHeHue peakinuu Cu?* + S?= CuS| cooTBeTCTBYyEeT
B3aUMOJICIICTBUIO MEXKTY:

a) Cu(OH)2 u H.S

b) CuCl: u Na.S

C) Cus(POs)2 m NaS

d) Cu(OH): u K2SO4

Kontpoaunpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, 11K 2.3.
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Kiaoun k Tectam

Pa3nen 2. XuMnueckue peakuum.

1-sapuanm 2 — sapuanm
Ne N Ne .
HpaBI/IJ'IbeII/I OTBET HpaBHHBHBIH OTBET
BONpoca BOIpoca
1. c 1. b
2. b 2. b
3. d 3. a
4. a 4. b
5. c 5. b
6. d 6. c
1. b 7. b
8. d 8. b
9. b 9. 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

Kpurepun oueHku:

«5»—0T 86% 10 100% mpaBUILHBIX OTBETOB.
«4»— ot 76% no 85% npaBUIILHBIX OTBETOB.
«3»—0T 61% 10 75% MpaBUIBHBIX OTBETOB.
«2»—MeHee 61% npaBUIIbHBIX OTBETOB.

Pa3znen 3. CTpoeHue U CBOICTBA HEOPTraHMYECKHUX BeLIECTB

Bonpoc Ne 1. KoBaneHTHas oJisipHast CBsI3b 00pa3yeTcsi MKy aTOMaMH:
a) HEMETaJJIOB C OJMHAKOBOM 3JIEKTPOOTPULIATEIHHOCTHIO

0) METAJIJIOB M HEMETAJIOB

B) HEMETAJUIOB C Pa3HOMU AIIEKTPOOTPULIATEIHHOCTHIO

') METAJIJIOB

Bonpoc Ne 2. Haubosee 31eKTpoOTpUIIATETLHBIM JIEMEHTOM SIBJISETCS:
a) XJIop

0) kucIopoa

B) Top

T') BOJOPOJI

Bomnpoc Ne 3. loHHYI0 XMMUYECKYIO CBSI3b UMEIOT BCE BELIECTBA B PATY
a) KUCIIOTHI, IEJI0YH, COJU

0) OKCHIBI METAIIJIOB, OKCU Bl HEMETAJUIOB, IIPOCTHIE BEIIECTBA Ta3bl

B) COJIM, OKCHJIbI HEMETAIJIOB, KHCIOTHI

T') COJIH, IIETI0YHU, OKCHIBI METAIIJIOB

Bonpoc Ne 4. TIpu 06pazoBaHUU HOHHOM CBSI3U aTOMBI METAIIJIOB
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a) OTJAIOT AJEKTPOHBI U MIPEBPAIIAIOTCS B OTPULIATEIbHBIEC HOHBI

0) OTHAIOT DIIEKTPOHBI U MPEBPAIAIOTCS B MOJIOKUTEITHHBIC HOHBI

B) PUHUMAIOT 3JIEKTPOHBI U MPEBPAIIAIOTCS B MOJIOKUTEIHHBIE HOHBI
') MIPUHUMAIOT 3JIEKTPOHBI M MPEBPAILAIOTCS B OTPULIATEIbHBIE HOHBI

Bomnpoc Ne 5. Vkaxute HelIpaBUIIbHOE YTBEPKICHHUE

a) BoopoaHas cBsI3b IPUCYTCTBYET B MOJICKYJIaX OEIKOB

0) BomopoHast cBsi3b ObIBaE€T MEKMOJIEKYISAPHONU M BHYTPUMOJIEKYIIAPHON

B) BonopoHas cBsi3b poyHas

r) BogopoaHas cBsizb 0Opa3yeTcs MeXJy aTOMOM BOJOPOAA M CHIBHO 3JIEKTPOOTPULATEIbHBIM
aTOMOM

Bonpoc Ne 6. BemiecTBo ¢ KOBaJI€HTHOW HETIOJSIPHOH CBSI3BIO
a) HCI

6) Ho

B) NaH

r) HO

Bonpoc Ne 7. Bribepute dhopmyiry BemecTBa ¢ TBOWHON XUMHUYECKOUN CBS3HIO
a) Sz
6) Ho
B) N2
r) Clz

Bonpoc Ne 8. B monekyne NaxSO4 mpuCYTCTBYIOT XUMHUUYECKHUE CBSI3H
a) TOJLKO MOHHAS

0) KOBaJICHTHAs TOJIApHAs U HEMOJISIpHAS

B) MOHHAsI U KOBAJICHTHAS TIOJISIPHAS

') MOHHAS U KOBAJICHTHASI HETIOJISIpHAST

Bonpoc Ne 9. B coenqunennu KoS xumuueckas cBs3b
a) KOBaJICHTHAs MOJIsIpHAs

0) KOBaJICHTHAs HEIOJIIpHAs

B) METaJJIMYecKas

T') HOHHAs

Bomnpoc Ne 10. B monekyne a30Ta KOJTUYECTBO OOIIMX SIEKTPOHHBIX Map
a) oJIHa

0) Tpu

B) YETHIPE

T) JIBE.

Bomnpoc Ne 11. CootHecure:

Ha3BaHHe BelllecTBAa: THUII CBSI3U:
1) xmopua Kanus a) HOHHAas
2) KHCIOPO/I 0) KOBaJICHTHAsl HEMOJIpHast
3) Maruwmii B) MeTaJUTHYeCcKast
4) xmopun xene3a (1) ') KOBaJIEHTHAs MOJIsIpHAs

5) oxcua dpocdopa
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Bonpoc Ne 12, Cootnecure:

Ha3BaHue BenecTBa: THI CBSI3H:
1) xyI0pOBOIOPOST a) MOHHasI
2) Menpb 0) KOBaJICHTHAs HEMOJIApHas
3) cepa B) METaJLTHYECKas
KpPHCTAJUTNYECKAsI T') KOBaJICHTHAsI TIOJIIPHAS

4) ¢ropun HaTpHS
5) oxcun yriuepoaa (1)

Kontpoanpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, 1IK 2.3.

Karoun k Tecram

Pa3nen 3. CtpoeHue M CBOHCTBAa HEOPraHUYeCKHUX BelleCTB
1-sapuanm

Ne
BOMpoca
1.

IIpaBuJabHbIN 0TBET

©|o|INo|01 AW
olo|w|w|lale|o|o|o

|
1o
o

12. 1,5-d

Kpurepum oueHku:

«5»—0t 86% 10 100% npaBUILHBIX OTBETOB.
«4»— ot 76% 1o 85% npaBUIILHBIX OTBETOB.
«3»—0T 61% 10 75% MpaBUWIBHBIX OTBETOB.
«2»—meHee 61% NnpaBUIBHBIX OTBETOB.

Paznen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX COCTUHEHUI
Tecrl. (1-BapuanT)
Bonpoc Ne 1. O6miast popmyna ankaHoB:
a) ChHon+2
b) CnHZn
¢) CnHan-2
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d) CnHZn -6

Bonpoc Ne 2. [Tpy HOpMaIbHBIX YCIOBUSX MPOMAH MPEJCTABISAET COOO:
a) ras;

b »xuaxocTs;

C) TBEp/I0E BEIIECTBO

Bonpoc Ne 3. C yBenrueHHEM OTHOCHTEIBHON MOJICKYJSIPHON MAcChl TeMIIEpaTypa KHUIICHUS H-
AJIKaHOB:

a) yBEJIIMYUBAETCS

b) ymenbimaercs

C) HE U3MEHSIETCS

d) u3MeHseTCs IepHOINIECKH

Bomnpoc Ne 4. J1511 ankaHoB HanOoJiee XapaKTepHbl peaknu:
a) IPUCOSTUHEHUS

b) panukanbHOTO 3aMeEIIECHHS

C) MOJMMEpHU3aLUU

Bompoc Ne 5. C kxakuMu M3 NEPEUYUCIEHHBIX BEUIECTB IPHU COOTBETCTBYIOIIHUX YCIOBHUAX
pearupyet 3TaH: 1) Bogopo, 2) kuciaopo, 3) xjiop, 4) a30T, 5) coisiHast Kuciaora?

a)l,23

b)2,3,5

c)2,4

d)2,3

Bomnpoc Ne 6. O6mias popmysa alkeHOB:
a) ChHan+2

b) CnHZn

C) CnHan-2

d) CnHZn -6

Bonpoc Ne 7. Peakius npucoeMHEHUS BOIOPOAa HA3bIBACTCS:
a) THIPUPOBAHUEM

b) ruaporamoreHupoBaHEEM

C) ruzpaTaruei

d) meruapupoBanuem

Bonpoc Ne 8. B peakiuu OpomMupoBaHus porieHa oOpasyeTcs:
a 1,3-mubpommporman

b) 1-6pommponan

C) 2-OpoMmpornaH

d) 1,2-mubpomnponan

Bonpoc Ne 9. ['ekceH OT rekcaHa MOKHO OTJIMYUTH C MIOMOIIIBIO:
a) OpOMHOI1 BOJIBI

b) pacTBopa GpomMoBoIOpOIa

C) MHAMKATOpa

d) BoJtHOTO pacTBOpa CEPHOI KHCIOTHI

Bomnpoc Ne 10. IIpucoenuHenue Boabl K ajJKeHaM Ha3bIBAECTCS PEAKLUEH:
a) TUAPUPOBAHUS
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b) runporanoreHnpoBaHus
C) ruapaTanuu
d) merumpararu

Bomnpoc Ne 11. KauecTBeHHbIE peakliii Ha aJIKEHBI:
a) TUAPUPOBAHUE

b) okuciieHne pacTBOPOM IepMaHTaHaTa KA

C) ruaparanus

d) runporanus

Bonpoc Ne 12. Kakas o6masi ¢popmysia COOTBETCTBYET TOMOJIOTHYECKOMY PsITy apOMaTHUYECKUX
yIJ1€BOJOPOJIOB

a) CnH2n

b) CnH2n+2

) CaHzn 2

d) CnH2n-s

Bomnpoc Ne 13. ben3o0u1 mpyu KOMHAaTHON TEMIEPATYPE SIBISAETCH:
a) becuBeTHOM KHUIKOCTHIO

b) TBepabIM BeliecTBOM

) 'azom

d) ITra3moit

Bonpoc Ne 14. PactBopsiercst 11 O€H30J1 B BOJIE:
a) Jla

b) Yactuuno

c) Her

d) Ipu oxnaxaeHUN

CH,

Bonpoc Ne 15. YrieBomopoay ClIeAyrOIIEro cocTaBa: COOTBETCTBYET Ha3BAHME:
a) OTUIOeH30.1

b) Tomyon

C) MetmiiGeH3o1

d) Bunuinbenson

Bomnpoc Ne 16. CtpykTypHyto popmyny OeH301a MPET0KUI:
a) . I'mayGep

b) ®. Kekyse

c) M. ®apaneit

d) D. Muuepnux

Bonpoc Ne 17. Jlononaute (hpaszy «[ TaBHBIM KOMIIOHEHTOM MTPUPOIHOTO rasa sBIsIeTCs . ..»
a) oTaH

b) meTan

C) OyraH

d) 6enson

Bomnpoc Ne 18. Jlononuute dpasy «[lomyTHIif ra3 OTIUYAETCS OT MPUPOJTHOTO TEM, YTO ...»
a) HE OTIMYaeTCst
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D) cocToUT M3 OJMHAKOBBIX COSAMHEHUI, HO B Pa3HBIX 00BEMHBIX COOTHOIICHUSIX
C) COIEPKUT OOJIBIIOE KOJMYECTBO PA3HbIX YIIIEBOIOPOIOB
d) He comepKUT MeTaHa.

Bomnpoc Ne 19. Jlononaute dppasy «Hedts — 310 ...»

) YHCTOE CII0KHOE BEIIECTBO, COCTOSIIEE U3 YIIIepoa U BOJIOPOIa

b) cmech BelecTB, nmpencTaBsonas COO0H pacTBOP ra3000pa3HbIX U TBEP/BIX YIIIEBOJIOPOIOB

C) mpHUpOaHAs MACISHHUCTas TOpIOYas XHUIKOCTh CO CHEeHU(UYECKUM 3alaxoM, COCTOSINAs B
OCHOBHOM M3 CJIO)HOH CMECH YTJIEBOJIOPO/IOB

d) cMech HEOpraHMYECKUX COCTMHECHHUH.

Bonpoc Ne 20. Jlononaute dpazy «M3 HedTH morydaror. .. »

a) OeH3uH

b) kepocun

C) O€H3UH, KEPOCHH, JIUTPOUH

d) nurpouH, KepocuH, OEH3WH, Ta30jIb, Ma3yT U MPOAYKTHI UX MEPepadOTKU
€) BCEe OTBETHI HEMPABHIILHBIC.

Bonpoc Ne 21. Jlomomaute (pasy «llpomecc pacmama MOJIEKYa CIOXKHBIX YIJIEBOJIOPOJOB [0
00Jiee MPOCTHIX MO/ ACHCTBHEM BBICOKON TeMIepaTyphl U KaTalau3aTopa Ha3bIBAETCS...»

a) KPEKMHIOM

b) TepMHUUECKIM KPEKHHTOM

C) peKTU(HUKAITMOHHON MTePETOHKOM

d) KaTaTuTHYECKUM KPEKHHTOM.

Bonpoc Ne 22. Jlononuute dpa3y «Hedts sBusercs ....

a) 9KOJIOTHYECCKH BPEIHBIM BEHICCTBOM, T.K. OTPHUIIATCILHO BIIMSCT HA PACTECHUS W JKUBOTHBIX,
OTpABJISASA MX 33 CYCT HATMYHUS B HEH BPETHBIX BEIICCTB

b) skonornuecku Ge3BpEIHBIM BEIIECTBOM

C) 9KOJIOTMYECKH TIOJIC3HBIM BEIIECTBOM, T.K. COJICP)KUT BEIISCTBA HEOOXOJUMBIC IS
YKU3HEJCATCILHOCTH OOJIBIIIMHCTBA OPraHM3MOB

d) 1oJ1e3HBIM M BpEIHBIM BEIIECTBOM B 3aBUCHMOCTH OT YCJIOBHH.

Bomnpoc Ne 23. B coctaB MoJIeKyIbl ciupTa BXOIUT (YHKIIMOHAIbHAS T'PyIIa
a) — CHO;

6) — COOH,;

B) - NHz;

r) - OH.

Bomnpoc Ne 24. YGepute «JTUIIHEE» BEIIECTBO
a) CsH70H;
b) C2HsOH,;
c) CH3COH;
d) CH3OH.

Bonpoc Ne 25. C yBennueHHeM OTHOCUTEIBHOM MOJIEKYIISIPHOM Macchl paCTBOPUMOCTH CITUPTOB
a) yxXyJmaercs;

b) He u3mensercs;

C) yJIydlIaercs;

d) usmensiercs.

Bonpoc Ne 26. Peakuus arepudukanum — 3T0 peaklusi B3auMOJICHCTBUS MEKIY:
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a) CIUPTOM U KUCJIOTOM;

b) anpaeruIoM U KKCIOpOIOM;

C) ABYMsl OJTMHAKOBBIMH CIIUPTAMU;
d) ciupTOM M OCHOBAHHEM.

Bomnpoc Ne 27. Oranon HE pearupyer ¢
a) BOJIOH;

b) runpoxcunom meau (II);

) okcuaom menu (II);

d) xucopoom.

Bonpoc Ne 28. ITpu narpeBannu Boime 140 °C B npucyrctBun H2SO4 13 aTanona nmomydaercs:
a) MeTaH;

b) sTHIIEHTTHKOTB;

C) PTUJICH;

d) amerumien.

Bonpoc Ne 29. Cniuptbl umMeroT popmyaay:
a) R-OH

b) R-COOH

c) R-NH:

Bonpoc Ne 30. CiupTbI — 3T0:

a) NMPOM3BOJHBIC YIJIEBOJOPOJOB, TJE OJWH HJIM HECKOJIBKO aTOMOB BOJOpPOJa 3aMEIICHBI Ha
THAPOKCHIIBHBIC TPYIIITBI

b) mpousBoaHBIC YIIEBOIOPOJOB, TNie OAWH WM HECKOJBKO aTOMOB BOJOpPOJA 3aMEIICHBI Ha
KapOOKCHIIbHBIE TPYIIITBI

C) NMPOM3BOJHBIC YIJIEBOJOPOJOB, TJ€ OJWH HJIM HECKOJIBKO aTOMOB BOJOpPOJa 3aMEIICHBI Ha
KapOOHMIIbHBIC TPYIIITBI

Bonpoc Ne 31. K MHOroaroMHbBIM CHUPTAM OTHOCHTCS:
a) TIUIEePUH

b) MeTHIIOBBII

C) THJIOBBI

Bomnpoc Ne 32. MeraHoJ1 npuMeHsieTCs1 AJ15l U3TOTOBJIEHUS:
) TUIacTMAacChl

b) nexapcTs

C) XJIOMYaToOyMakKHOM TKaHU

Bonpoc Ne 33. TH/IEHIVINKO/Ib MCIOJIb3YeTCS B KauecTBe:
a) aHTH(pu3a

b) mammHHOTO Maca

C) JIeKapCTBEHHOT'O BEIIECTBA

Tect 2. (2-Bapuant)
Bonpoc Ne 1. I'nunepun:
a) He SJIOBUTHIN
b) craHOBHTCS STTOBUTHIM MPH BBICOKUX TEMIIEpaTypax KUIICHUS
C) OYEHb SITOBUTHIN
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Bonpoc Ne 2. KauecTBeHHOI peakuueii Ha IIMLIEPUH SIBJIsIETCSl B3aUMo/IelicTBHe C:
a) runpokcugom meau (II)

b) runpoxcuaom HaTpuUs

C) KapOOHOBBIMH KUCIIOTAMH

Bonpoc Ne 3. CopOuT ucnosb3yercsi B KauecTBe:
a) 3aMEHUTENS caxapa

b) KpeMOB [T CMATUCHHS KOXKU

C) MacJia JiyIsi CMa3bIBaHUS IBUTATEIs

Bonpoc Ne 4. Ha ocHOBe HUTPOIJIMIEPUHA U3rOTABJIMBAKOT:
a) TMHAMHUT

b) naBcan

C) pe3uny

Bonpoc Ne 5. O6pazoBanue «cepeOpsHOTo 3epKajiay B peaKkIiu ¢ aMMHUAYHbIM PaCTBOPOM OKCHJA
cepeOpa TOKa3bIBAET, YTO B MOJIEKYJIE BEIIECTBA COACPIKUTCS

a) kapOOKCHIIbHAS TpyIIa

b) nBoiinas cBsa3b Mexy aromamu C u O

C) anmpAeruHas rpymnmna

d) aTom yrieposa B SP?-rHOPUTHOM COCTOSHIN

Bonpoc Ne 6.C moMotmipto aMMHagyHOTO PacTBOpa OKCHIa cepedpa MOKHO Pa3IMIUTh PaCTBOPHI
a) MeTaHoJIa ¥ ATaHOJIa

b) sTtanosa u sTaHansa

C) IIMLEpUHA U 3TUJICHIJINKOJIS

Bonpoc Ne 7.C runpoxcunom meau (II) pearupyror 06a BemecTra
) TJIUIEPUH U MPOTIaHaJhb

b) arneranpaerum u STaHO

C) 3TaHOJ U PEeHOJI

d) dbenon u popmanbaerun

Bonpoc Ne 8. CoctaB kapOOHOBBIX KHCIIOT OTpaXkaeT obmias hopmyrna
a) RCOOR

b) RCOH

c) ROH

d) RCOOH

Bonpoc Ne 9. ®ynk1iroHanbHas rpynna KapOOHOBBIX KUCJIOT COCTOUT U3...
a) KapOOHUIILHOM U aMUHOTPYIIIIBI

b) ruAPOKCHIBHON M AMUHOTPYIIIIBI

C) KapOOHMIIBHON M T'MIPOKCUIIBHOM I'PYIITBI

d) kapOOHHUIBHON U HUTPOTPYIIIIBI

Bonpoc Ne 10. B xone peakuuu srepupukanuy KapOoHOBbIE KUCIOTHI pearupyror
a) ¢ MeTajiaM1

b) ¢ ocHoBaHuUsIMU

C) co cnupTamu

d) ¢ xucirotamu
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Bomnpoc Ne 11. I'ne B npupoie MOKHO BCTPETUTh METAHOBYIO KUCIIOTY?
a) B KOpHSX BaJIEpUAHbI

b) B mporopkiem macie

C) B MypaBbsiX, B KpalluBe

d) B MmoJioKe

Bomnpoc Ne 12. Hazoute kap6onoByto kucioty CsH7COOH
a) KarpoHoBast

b) ykcychas

C) IpOMUOHOBAs

d) macnsnas

Bomnpoc Ne 13. ArperatHoe cOCTOSIHUE YKCYCHOM KUCIIOTHI:
a) ra3

b) sxuaKoCcTh

C) TBEpI0€ BEIIECTBO

Bonpoc Ne 14. C xakuMu U3 TMEPEUMCICHHBIX BEUIECTB BCTYMAIOT B PEAKIMH KapOOHOBBIE
KHUCIIOTBI:

d) Co cnUpTamMH B MPHUCYTCTBUU KHUCIOTHOTO KaTajiu3aTopa; b) MeTauIMYeCKUM HaTpHEM C)
TUAPOKCUAOM HaTpus d) MeTaIIM4ecKuM cepedpom

a) a,

b)a, 6

C)a,0,B

dyr

Bonpoc Ne 15. Peakiusi, oOpaTHast peakiiuu dTepupuKaInm, Ha3bIBAETCS peaKIuen
a) HeUTpanIu3auu

b) neruaparanuu

C) TUIPUPOBAHUS

d) rugponuza

Bonpoc Ne 16. XKupsr — 310 citoxHbIe 3pHpbI

) 9TaHOJIa ¥ BBICIIUX KapOOHOBBIX KHCIIOT

D) STUIEHTTUKOIS U BBICHIHX KAPOOHOBBIX KUCIIOT
C) MIMIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT

d) rimieprHa ¥ HU3MIUX KapOOHOBBIX KUCIIOT

Bomnpoc Ne 17. BzaumogeiicTBre KUPOB ¢ paCTBOPAMHU LIEJIOUEH — 3TO peaKus
a) arepudukanuu

b) okucnenus

C) OMBLICHUS

d) mpucoenuHeHMsI

Bonpoc Ne 18. Mbuio — 310

a) CMeCh CT€apUHOBOM U MaJIbBMUTHHOBOM KUCIIOT

b) HaTpueBbIe U KaIHUEBbBIE COJIU CTEAPUHOBOM U MAIbMUTHHOBOM KUCIIOT
C) HATpUEBbIE U KAJIUEBBIE COJIM OJIEMHOBOM KHUCIIOTHI

d) HaTpueBbIe U KATMEBBIE COJH YKCYCHOW KUCIIOTHI

Bomnpoc Ne 19. Kakoii TpexaToMHBIN CITUPT BXOIUT B COCTaB KHUPOB?
a) 'muuepun
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b) DTuneHrnuKoIL
c¢) Copbur

Bonpoc Ne 20. Bribepute npaBuiibHOE YTBEPKICHHE:

1) crosxHbIE A3PUPBI — 3TO MPOU3BOAHBIE KAPOOHOBBIX KHCIIOT, B KOTOPBIX aTOM BOZOPOAA
3aMeIIeH Ha YrIIeBOJAOPOIHBIA paIuKaL;

2) peakuus NOJYIEHUS CIOKHBIX 3(DUPOB M3 KAPOOHOBBIX KUCIOT M CIIUPTOB HA3BIBACTCS
peakuue HeuTpanu3anuu.

a) TonbpKo 1

b) Tonbko 2

C) 00a npaBUJIbHBIC

d) HeT mpaBHUIBHOTO OTBETA

Bonpoc Ne 21. Cpenu mpencTaBIeHHBIX HIDKE XapaKTEPUCTHK BBIOEPHUTE Ty, KOTOPast OTHOCHUTCS
K CJIO’KHBIM 3(hrpaM ¢ HeOOJIBIION MOJIEKYIIPHOU MACCOM:

) TsDKEJee BO/IBI

b) umeror 3anaxu GpykToB

C) XOpOILIO PaCTBOPUMBI B BOJIE

Bonpoc Ne 22. Hazpanue mporiecca MmoJry4eHus CII0KHBIX 3(QUPOB:
a) TUIPOTEHU3AIHS

b) apomaTuzarnus

C) ruaparanus

d) srepudukanus

Bonpoc Ne 23. [Iporniecc mpeBpalieHus KUIKAX )KUPOB B TBEPIIBIC:
a) TUIPUPOBAHHE

b) ruaponus

C) ruzpaTarus

d) rasorenupoBaHue

Bomnpoc Ne 24. Vkaxute oT 4ero 3aBUCUT (POPMUPOBAHUE KUPOB B palliOHE YeloBeKa?
a) xapakTepa Tpy10BOil 1eATeIbHOCTH

b) pexxuma ruTaHus

C) acCOpPTUMEHTA MPOJTYKTOB

Bonpoc Ne 25. ®yHknoHanpHON IpyNnoi aMMHOB SIBJISIETCS

a) -COOH

b) — OH

c) — NH2

d) - COH

Bonpoc Ne 26. [TpuBeaute B cOOTBETCTBHE (OPMYITY aMHHA M €r0 Ha3BaHHE
OGOPMVIJIA HA3BAHUE

a) CoHsNHCH3 1) aTunamMuH

b) CH3aNH(C2Hs)2 2) IPONUIIATHIIAMHUH

c) CoHsNH> 3) METUIITUIIAMUH

d) CsHsNH> 4) aHUIMH

5) MEeTHIITMATUIIAMUH

Bonpoc Ne 27. AMUHBI SBJISIOTCS OPraHUYECKUM
a) KUCIOTaMH
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b) ocHoBanusIMU
C) coysiMu
d) aMmoTepHBIMU COETMHEHHSIMHU

Bonpoc Ne 28. ®yHKIMOHATBHBIME TPYIIIAMU AMUHOKHUCIIOT SIBIISTIOTCSL:
a) — COOH u — NH>

b) — OH

c) — COH

Bonpoc Ne 29. AMUHOKHCIIOTHI TIPOSIBIISIIOT CBOKWCTBA
a) KUCTIOTHBIC

b) ocHOBHBIE

C) amdoTepHbIe

Bomnpoc Ne 30. [Ipu B3anMo1eiicTBHE aMUHOKHUCIIOT MEKTy CO00# He 0Opa3yroTcs
a) TUTICTITH/IbI

b) TpunenTub!

C) cIOHBIE 3(PUPBI

d) mosmmenTH B!

Bomnpoc Ne 31. JIns momydeHHs] aMHHOKHCIIOT HeJIb3sl UCTIOJB30BATh PEAKIIHH:
a) Tuposin3a OeIKoB

b) B3anMoJeHCTBHS ralOreHOMPOU3BOIHBIX KAPOOHOBBIX KUCIOT ¢ AaMMHAKOM
C) OMOTEXHOJOTHYECKHI METOT

d) B3aumoeiicTBHE KapOOHOBBIX KUCIOT C aMMHAKOM

Bonpoc Ne 32. AMUHOKHUCIIOTHI He HCTOJIb3YHOTCSI
a) B MEIUIMHE

b) mwis mpon3BoACTBA KpacUTENCH

C) s cuHTEe3a OeIKOB

d) B cebCKOM XO3SICTBE.

Bomnpoc Ne 33. Ckonbko cofepkutcs anbha-aMIHOKHUCIOT B YEJIIOBEYECKOM OpraHu3Me:

a) IBa/IATh

b) Tpunate

C) COpOK IIATh
d) e comepkuT

Kontpoanpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, 11K 2.3.

Kiroun K Tectam

Paspnen 1. Teopernueckue 0CHOBbI XUMHUM.

1-sapuanm 2 — eapuanm
Ne N Ne .
IIpaBuiabHbIH 0TBET IIpaBujbHbIi 0TBET
BoOIpoca BoOIpoca
1. A 1. A
2. A 2. A
3. A 3. A
4. B 4. A
5. A 5. c
6. B 6. b
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«2»—MeHee 61% npaBUIIbHBIX OTBETOB.
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Pazgea 5. Kuneruyeckue U TepMOXUMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX
peakuuii

Bomnpoc Ne 1. Peakius 2H20 + 2Na = 2NaOH + H27 + Q oTHOCHUTCS K peakiusm:
a) pa3oKEHUs, FK30TEPMUUECKUM

b) 3amerneHus, 3K30TePMHUYECKUM

C) NPUCOEIMHCHUS, SHIOTCPMUUECKIM

d) oOMeHa, 3HIOTEPMUICCKUM

Bomnpoc Ne 2. Ckopoctb npsimoii peakiuu No + 3H, «» 2NH3s + Q Bo3pacraer npu:
d) YBEITMYCHUHU KOHIICHTPAIlMU a30Ta

b) ymeHbIIeHHH KOHIICHTPAIIUHU a30Ta

C) yBeIMUEHHH KOHIICHTPAIIMH aMMHaKa

d) ymeHbIIIEHHH KOHIICHTPAIIUK BOI0PO1a

Bomnpoc Ne 3. PaBroBecue B cucteme N2 + O2 «» 2NO — Q Oyzmer cMemarbes B CTOPOHY MPOTYKTa
peaKIuu mpHu:

) MOHKCHUH TEMITEPATYPhI

b) yBenuyenun naBacHus

C) YMEHBIIICHUH JIaBJICHUS

d) yBenmMueHUN KOHIIEHTPAIIUH KUCIOPO/Ia

Bomnpoc Ne 4. Ha cocrositaue xumudeckoro paBHoBecus B cucteMe 2502 + Oz «» 2S03 + Q
He BJIMSIET:

a) KaTajau3arop

b) n3MeHeHne KOHIIEHTPAIIMU UCXOTHBIX BEIIECTB

C) UI3MEHECHHE TEMITEPATYyPHI

d) usmeHeHue TaBICHUS

Bonpoc Ne 5. Ha ckopocTh XUMHYECKOU peakIi MEXTy paCTBOPOM CEPHON KHCIIOTHI U
KEJIe30M He 0Ka3bIBaeT BIIMSHUSA:

a) KOHLIEHTPALHsI KUCIOThI

b) yBenuueHue naBieHus

C) TeMIieparypa peaxiuu

d) u3MenbyeHUE Keme3a

Bonpoc Ne 6. /1511 yMeHbIIIEHUSI CKOPOCTH XUMUYECKON PeakIi He0OX0IMMO:
) YBEJIMYUTH KOHIICHTPAIMIO PEArnpyoIIHMX BEIIeCTB

b) BBecTH B crcTeMy KaTaau3aTop

C) MOHU3UTH TEMIIEPATyPy

d) MoBBICHTH TEMIIEPATYPY

Bonpoc Ne 7. Peakius nonyuenust ammuaka No+ 3Hz2«> 2NH3s aBnsieTcst peakumeit:
a) 3aMelIeHus, KaTATUTUIECKOH, SHI0TEPMHUUECKON

b) coenuHeHwus1, KATATUTHYECKOM, IK30TEPMHUICSCKON

C) OKUCIIUTENbHO-BOCCTAHOBUTENIbHOM, HEKATATUTHYECKOH, K30 TepMUUECKOM

d) oOMeHa, HEeKaTaTUTHYECKOM, SHIOTEPMUIECKOI

BOHpOC Ne 8. YcranoBuTe COOTBETCTBHE MCKY TUIIOM PCAKIIUU U €C YPABHCHUCM:

TUITI PEAKIINUN YPABHEHUWE PEAKIIMN
1) coenuneHue a) 2H,0 = 2H2+ Oy
2) pa3noxxeHue b) 2Al + 3CuSO4 = Alx(SO4)3+ 3Cu
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3) 3amerieHue €) 2S02+ Oz«> 2S03
4) oomeH d) K2SOs3+ 2HCI = 2KCI + SO21 + H20

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

Bonpoc Ne 9. /7151 yBenudenus CKOpOCTH XUMHUeCKoi peakiuu: Mg(1s) + 2H* = Mg?* + Ha (1)
HE00X0AUMO:

a) 100aBUThH BOJIbI

D) yBeIMUYHTh KOHIIEHTPALIMIO HOHOB BOIOPO/Ia

C) YMEHBILUTH TEMIIEPATYPY

d) yBemMUUTh KOHLIEHTPALIUIO HOHOB MarHus

Bomnpoc Ne 10.C nHaubosbield CKOPOCTHIO IIPU KOMHATHON TeMIIepaType MPOTEKAeT PEaKITus:
a) yriiepoja ¢ KUCJIopo0M

b) sxene3a ¢ pacCTBOPOM YKCYCHO#M KHCIOTHI

C) ’KeJe3a ¢ COISTHOM KUCIOTOM

d) pacTBOpPOB Ir'MIPOKCHIA HATPHUS U CEPHOU KHUCIIOTHI

Bonpoc Ne 11. Ecim mporieccsl mepexo/ia CHCTEMbI IPOUCXOIAT MTPH TIOCTOSIHCTBE JTABJICHUS
CHCTEMBI, TO OHU Ha3bIBAIOTCS:

a) U300apHBIMH;

b) nzoxopHbIMH;

C) U30TEPMHUYECKUMU;

d) n300apHO-N30TEPMUUECKUMHU.

Bonpoc Ne 12. Eciu mporieccsl mepexo/ia CHCTEMbI IPOUCXOIAT TP TIOCTOSIHCTBE TEMITEPATYPhI

CHCTEMBI, TO OHH Ha3bIBAIOTCS:
a) 1300apHBIMU;
b) u3oxopHbIMH;
C) U30TEPMHUCCKUMHU;
d u3006apHO-M30TEPMUICCKUMH.

Bonpoc Ne 13. Eciu iporiecchl niepexoa CUCTEMBbI TPOUCXOIAT MPH MOCTOSTHCTBE 00beMa
CHCTEMBI, TO OHU Ha3bIBAIOTCS:

a) 1300apHBIMU;

b) u30xopHBIMH;

C) U30TEPMHUYUCCKUMU;

d) u306apHO-U30TEPMHUUECKUM

Bonpoc Ne 14. KonnuecTBeHHOE COOTHOIIEHUE MEX/ly U3BMEHEHHEM BHYTPEHHEH SHepruu,
TEIUIOTON 1 paboTOH ycTaHABIIMBAET:

a) MepBbIil 3aKOH TEPMOJUHAMUKHY;

b) BTOpOIi 3aKOH TEPMOANHAMHUKY;

C) TpeTUH 3aKOH TEPMOIMHAMHUKH.

Bonpoc Ne 15. Tepmoxumus — 310:

a) pas3zen XMMHUHU, U3y4aroUIni TeruioBblie 3PPEeKThl XUMUUECKUX peakiuil u (azoBbIX
IIpEBpALICHUN;

b) paznen xumuu, U3ydaromuii KHHETHYECKUE 3aKOHOMEPHOCTH PEaKIHH;

C) pa3zes XMMHH, U3YYaroluil TAyTOMEPHBIE U N30MEPHBIE NPEBPALLEHUS OPTAHUYECKUX
COCJIMHEHUH;

d) pa3zen XxuMuM, U3y4arOMNi HEOPraHMUECKHE KPUCTAILIBI.
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Bonpoc Ne 16. Bennunna, XapakTepu3yroasi COCTOSIHUE TEPMOJMHAMUYECKOTO (TEIIOBOTO)

PaBHOBCCHA M&KpOCKOHPI‘-IGCKOfI CHUCTCMBI, — OTO:

a) JaBJICHHUE;

b) remnepatypa;
B) 00BEM;

C) KOHIIEHTpAIHSI.

Bonpoc Ne 17. Pazaen xumuu, N3ydarommuii mpoIecchl, MPOTEKAOIINE MO BO3JACHCTBUEM CBETA,

IMOJIY4YHJI Ha3BaHHUC!

pu:

a) TEPMOXUMUS;

b) boroxumus;

C) busnyeckas XUMHS;

d) Heopranuueckass XUMUSI.

Bonpoc Ne 18. Peaknuu, conpoBOXAaroIIMecs BBIACIEHHEM TEIIOTHI, IPOTEKAIOT OoJIee MOJIHO

a) OXJIOK]ICHUH;
b) HarpeBanum.

Bomnpoc Ne 19. BeniectBa, 3aMeUISIFOIIIE XUMHUYECKYIO PEAKIIHIO, — 3TO:
a) KaTaau3aTophl;

b) HHrHOUTOPBEIL.

Bonpoc Ne 20. Xumnueckoe paBHOBecHe — 3TO COCTOSIHHE, TPU KOTOPOM CKOPOCTH MPSIMOi H

o0paTHOM peakuuii paBHbL. UTO X NMepPeYnCIeHHOr0 HUKe He BJIUSAET HA XUMUYecKoe paBHOBecue?

a) JaBIICHHUE

b) KoHIIEHTpaIHs BEIECTB

C) MpPHCYTCTBHUE KaTaau3aropa
d) Temneparypa

Bonpoc Ne 21. CkopocTh XMMHYECKO# peakiuy — 3TO BeJIUYNHA, KOTOPasi MOKa3bIBaeT:

d) M3MEHEHHE TeMIIepPaTyphl 3a CAUHHUILY BPEMEHH

b) n3MeHeHue IoMaaM MOBEPXHOCTH PEATUPYIOIIUX BEIICCTB 3a SAMHUILY BPEMEHH

C) U3MCHEHHE JaBJICHUS 32 CANHHILY BPEMCHU

d) u3MeHeHHEe KOHIIEHTPAIIMH HCXOAHBIX BEIIECTB WM MPOYKTOB PEAKIMU 3a CAMHHUILY BPEMEHH

Bomnpoc Ne 22. Ha ckopocTh XHMHYeCKOH peaKIiy He BJIMsIeT U3MeHeHue:
a) KOHIICHTPAIIHSI KCXOHBIX BEIIECTB

b) KOHIIEHTpAIKS IPOTYKTOB PEAKIIUH

C)ILIOIIaI1 COTIPUKOCHOBEHUSI PEAareHTOB

d) Temmepatypbl U IaBICHUS

KonTtpoaunpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, lIK 2.3.
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Karoun k Tecram

Pazgea S. Ku"nernyeckue U TepMOXMMUYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKUX
peakuuii

1-sapuanm
Ne .
HpaBHJ’IbHBII/I OTBET
BOIpoca

1. b

2. a

3. d

4, a

5. b

6. c

7. b

8. 1-c;2-a;3-b;4-d
9. b
10. d
11. a
12. c
13. b

14 a

15 a

16 b

17 b

18 a

19 b

20 C

21 d

22 b

Kpurepun oueHku:
«5»—0T 86% 10 100% mpaBUILHBIX OTBETOB.
«4»— ot 76% no 85% mnpaBUIILHBIX OTBETOB.
«3»—0T 61% 10 75% MpaBUIBHBIX OTBETOB.
«2»—MeHee 61% npaBUIIbHBIX OTBETOB.
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Pa3nen 6. PacTBopbl

Bonpoc Ne 1. JTucniepcHas cuctema, B KOTOPOH AUCTIEPCHOM (ha30il ABISETCS KHUIKOCTD, a
JCIIEPCUOHHOM Cpeioil — ra3

a) TeHa

b) Tyman

C) JIbIM

d) smynbcus

Bomnpoc Ne 2. I'pyboaucniepcHas cuctemMa, B KOTOPOH AUCTIEPCHOM (ha30i SIBISIETCS KUIAKOCTh U
JUCIIEPCUOHHOU Cpeo — JKHUJIKOCTh

a) CycCIeH3us

b) mena

C) SMYJbCHS

d) MCTHHHBIN pacTBOP

Bomnpoc Ne 3. [lucniepcHasi cuctema, B KOTOPOU JUCTIEPCHOM (Da3oii SBISETCS TBEPOE BEIIECTBO,
a TUCIIEPCUOHHOM Cpeior — ra3

a) meHa

b) Tyman

C) SMYJIbCHS

d) apim

Bonpoc Ne 4. I'pybonucniepcHas cuctema, B KOTOPOU TUCTIEPCHOM (a3oi SBISIETCS TBEPIOE
BEIIECTBO U IUCIIEPCUOHHOMN CpeIor — KHUIKOCTh

a) CycCIeH3us

b) mena

C) SMYJIbCHS

d) ucTuHHBII pacTBOp

Bomnpoc Ne 5. Pazmeps! yactuir qucnepcHoi a3bl B KOJUIOUMAHBIX pacTBOpax
a) 6omee 500 HM

b) 6omee 100 am

¢) ot 1 1o 100 am

d) menee 1 am

Bonpoc Ne 6. Cmech IMHBI € BOJIOW MTPEACTABIISIET COOOM
a) SMYJIbCHUIO

b) ucTUHHBLI pacTBOp

C) CYCIIEH3HIO

d) KOJLTOUAHBIH PaCTBOP

Bonpoc Ne 7. Cmech pacTUTENBHOTO Maclia ¢ BOJIOM MpencTaBiisieT co0oit
a) SMYJIbCHUIO

b) uctuHHBII pacTBOp

C) CyCIIEH3UIO

d) KOJUTOHMIHBIN pacTBOP

Bonpoc Ne 8. [Tazma kpoBHU IpeACTaBiIsIeT COO0M TUCTIEPCHYIO CUCTEMY
a) ’KuakocTts B TBEpAOM BELIECTBE

b) TBépmoe BemecTBO B KUAKOCTH

¢) I'a3 B s)xuaKoCTH
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d) XKuaxocThb B KHUAKOCTH

Bonpoc Ne 9. Ykaxure smynbeu: (Boibepume Heckonvko uz 4 eapuanmos omeema):
a) MOJIOKO

b) Tyman

C) maiioHe3

d) nmeim

Bonpoc Ne 10. DOmMynbcusiMu Ha3bIBAIOTCS TUCTIEPCHBIE CUCTEMBI, B KOTOPBIX:
a) ra3000pa3HbIC YACTUIIBI PACTIPEICIICHBI B )KUKOCTH;

b) razoo0Opa3Hble YaCTUIIBI pacipe/IeICHbI B rase;

C) OJTHA KUJKOCTH Pa3ApOOJieHa B IpYTroi, HE pacTBOPSIOIIEH e

JKUJIKOCTH;

d) TBep/bIe YaCTHUIIBI pacpeieieHbl B )KUAKOCTH.

Bomnpoc Ne 11. CycrieH3usiMi Ha3bIBatOTCS TAKME JUCTIIEPCHBIE CUCTEMBI, B KOTOPBIX:
a ra3000pa3HbIe YaCTHUIIBI PACTIPE/ICIICHBI B KHUIKOCTH;

b) razoo0pa3HbIe CHCTEMBI pacIpeie/ieHbI B Ia3e;

C) )KUJKOCTh pa3apobiieHa B APYroi )KUAKOCTH HE paCTBOPAIONIEH ee

KHUJIKOCTH,

d) TBep/bIe YaCTHUIIBI pacpeIeieHbI B )KUIKOCTH.

Bomnpoc Ne 12. JlucriepcHas cuctemMa, B KOTOPOH TUCTIEPCHOM (ha30i SIBIIIETCS KUIAKOCTh, a
JMCIIEpCUOHHOM Cpeoil — ra3

a) meHa

b) Tyman

C) AbIM

d) smynscus

Bonpoc Ne 13. [Iponyckanue nyda cBeTa yepe3 KOJUIOUIHBIA pacTBOP HArJISITHO JEMOHCTPUPYET:
a) CHHEPE3HuC;

b) ceaumenTanmio;

C) KOaryJisiiuio;

d) apdexr Tunmas.

Bomnpoc Ne 14. YcraHOBUTE COOTBETCTBHE MEXKAY IPUMEPOM AUCIIEPCHON CUCTEMBI U €€
knaccudukanueii. OTBeT naiiTe B BUIE MOCIEA0BATEILHOCTH (P, COOTBETCTBYIOLIUX OyKBaM IO

andasury.
JUCITEPCHAS
CUCTEMA KITACCUDOUKALNA
a) 3yOHas macrta 1) amynbcus
b) uedT 2) cycneH3us
C) M3BECTKOBOE MOJIOKO 3) a3po30Jib

d) mesomopant

Bonpoc Ne 15. YcraHOBUTE COOTBETCTBHE MEXLY SIBIECHUEM U €r0 onucanueM. OTBET fAaiTe B
BHJIE MOCIIEI0BATEIBLHOCTH IIU(P, COOTBETCTBYIOIIMX OyKBaM 10 ajngaBuTy.

SIBJIEHUE OIIMCAHMUE SBJIEHUA

1) xoarymnsiuus a) 00pa3oBaHUE KOHYCA «CBETSIIEHCS TOPOKKI»
IIPU NIPOITYCKaHUH Yepe3 KOJIOMIHBIM pacTBOp Jiydya
cBeTa
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2) cuHepe3uc

b) CIIMITIAHHUEC KOJIJIOMAHBIX YaCTHII U BbINIAJCHUC

HX B 0CaaoK

3) apdexr Tunnans

C) caMOTIIPOM3BOJILHOE YMEHBIIICHUE 00heMa T'elis,

COMPOBOKAAOIICECA OTACICHUCM KUIKOCTHU

KonTposanpyembie komnerenuuu: OK 01,

Pasnen 6. IucnepcHblie cucTeMbl

1-sapuanm
Ne .
HpaBI/IJII)HI)II/I OTBET
BOMpoca

1. b

2. c

3. d

4, a

5. c

6. C

7. a

8. d

9. A,C

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 oueHku:

OK 02, OK 04, OK 07, IK 2.3.

Karoun k Tecram

«5»—0T 86% 1o 100% npaBUILHBIX OTBETOB.

«4»— ot 76% no 85% npaBUIILHBIX OTBETOB.
«3»—0T 61% 10 75% NpaBUIBHBIX OTBETOB.
«2»—meHee 61% npaBUIBHBIX OTBETOB.
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Paznen 7. Xumus B 6]>ITy Hu l'[pOI/I3BOHCTBeHHOﬁ ACHATECJIbHOCTHA Y€J10BCKA

Bomnpoc Ne 1. Kak Ha3pIBaeTcs pa3aen XUMUH, U3YYarOIIHiA METa00IU3M U ICHCTBUE OT/IEIBHBIX
BEIIECTB HAa OPraHU3M YeJloBeKa?

a) HAHOXUMHUSI

b) Heiipoxumus

C) MEAUITMHCKAS] XUMUS

d) XxuMus IOJIMMEpOB

Bomnpoc Ne 2. Kakue riaBHble BellecTBa UCIOJIb3YIOTCS U1 IPOU3BO/ICTBA 3yOHOM MacThl?
a) TIECOK | coJia

b) rmunepus u menoyn

) ITAB u depmenTst

d) MeTamisl ¥ BOJIOPOT

Bonpoc Ne 3. Uto ucnons3yercs 111 U3roTOBJIEHUS YACTSIIUX BEIIECTB
a) MeTaJuIbl, BOJOPOI, PePMEHTHI

b) mecoxk, cona, memous, [TAB

C) BOCK, INIMLEPHH, F3UpPHBIE Macia

d) cynedartsl, menous, raumepud, [1AB

Bonpoc Ne 4. Kakue BenecTBa sBISIOTCS apoMaTU3aTOPaMu B MUILEBOM MTPOMBIILIEHHOCTH ?
a) CII0XKHBIEC d(PHUPBI

b) mumoHHas KucmoTa

C) cynb(haTbl

d) ogHOATOMHBIE CITUPTHI

Bonpoc Ne 5. Komy npunajexar cioBa «I1Iupoko pacnpocTupaetr XuMusi pyKu CBOM B JeJia
yenogeueckue...»?

a) [Tymkuny

b) MenneneeBy

) JlJomoHOCOBY

Bomnpoc Ne 6. Kakoii ra3 npumeHsieTcsi B IPUrOTOBICHUHU Ta3UPOBAHHBIX IIUITYYUX HAIUTKOB?
a) a30T

b) yriexucinsiii ra3

C) KHUCTIOPOT

Bomnpoc Ne 7. KucinotHble 101 00YCIOBIICHBL:
a) meiictBreM (HpeoHOB

b) BHecenueM yno0peHuit

C)BBIOPOCOM KHUCIIOT

d) BEIOpOCAMU XMMHUUESCKUX TPEIIPHSTHIA

Bonpoc Ne 8. [IpoayKT XMMHYECKOTO MTPOU3BOACTBAITO:
a) eIUTI0II03a

b) xuTun

C) MOJIUATUJICH

d) xpaxman

51



Bomnpoc Ne 9. Conu BbICHIMX )KMPHBIX KUCIIOT C YUCIOM yriepoaubix aromo C10-C18 —
a) MbLIa;

b) oenxu;

C) BUTaMUHBI;

d) ocHoBaHUsI.

Bomnpoc Ne 10. Yto ucnospzyercs B KaueCcTBE TOILIMBA?
a) [uuepun

b) Meran

¢) CrnoxxHbie 3uUpsbI

Bomnpoc Ne 11. Kakue BeniecTBa sIBISIFOTCS apoMaTU3aTOpaMy B MUIIEBON MPOMBIIIJIEHHOCTH ?
a) OTHOATOMHBIE CITUPTHI

b) Cynsdatsr

¢) CrnoxHbie 3GUpsbI

Bonpoc Ne 12. [1n€nky a1 mapHUKOB U3TOTABIUBAIOT U3
a) MOJIUATHUJICHA

b) monuBHHUIXITOpHIA

C) uemtodana

d) HUTPOIIEITIONIO3EI

Bonpoc Ne 13. CuHTeTHUECKMI KaydyK ITOJY4arOT U3
a) XJopaTEeHa

b) 6yrena

C) OyTuHa

d) 2-xnopbyraauena-1,3

Bonpoc Ne 14. DK0JIOrHYECKH YUCTHIM TOTUIMBOM SIBJISIETCS
a) BOIOPOJI

b) Hedtn

C) KaMEHHBIN yTroJib

d) npupoaHsIii ra3

Bomnpoc Ne 15. HanGoiee TOKCHUHBIM BEIIECTBOM, BBI3BIBAIOIINM HapyIIeHUs (PYHKITUI
KPOBEHOCHOM M HEPBHOW CHUCTEM, MHOT/IA CIICMIOTY U JIaXKe CMEPTh, SBIISETCS

a) MeTaHoI

b) nucTrIMpoBaHHas BOIA

C) caxap

d) noBapenHas coJb

Bonpoc Ne 16. Kakue Mepbl Ipe1oCTOPOKHOCTH CIeyeT COOM0aTh MpH paboTe ¢ SAOBUTHIMU
BEILECTBAMU U JIETKOUCHAPSIFOIIMMHUCS KUAKOCTAMU ?

a) UCHOJIB30BATh OYKH, PE3MHOBBIE IEPYATKU, PECITUPATOP

b) ompexnensaTh 3amax Mo ciaeaam KHIKOCTH Ha MPOOKe

C) HaJIeBaTh 3AIUTHBIA CHHTETHYECKHI XanaT i hapTyK

KonTtpoanpyemsie komnerennuu: OK 01, OK 02, OK 04, OK 07, 1IK 2.3.

Kiaoun kK Tectam

Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeATEJbHOCTH YeJI0BEKa
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1-sapuanm

Ne

IIpaBuabHBIH 0TBET
BoOmpoca

DD DD O (T |0 |TO ||| (O

SlIRIRIBIRIE|B|e|e|N|o|u| s wne

Kpurtepun ounenku:

«5»—0T 86% 110 100% MpaBUIBHBIX OTBETOB.

«4»— ot 76% 1o 85% MpaBUITBHBIX OTBETOB.
«3»—0T 61% 110 75% TMpaBUIBHBIX OTBETOB.
«2»—MmeHee 61% npaBUIIbHBIX OTBETOB.
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Tabumnna 3 - Popma nHPOPMALMOHHON KapThI 0aHKA TECTOBBIX 3aJaHHI

KoauuectBo dpopm T3
Bceero Kountpoaupyembie
HaumeHoBaHue pa3ienoB OTkpsITOrO 3akpsbITOro Ha Ynopsapoue
T3 KOMIIeTEeH U
THIIA THIIA COOTBECTCTBUE HHE
Pa3znen 1.Teoperrueckue OCHOBBI XUMUHU 26 26 OK 01 OKI IO é g 5 04 OK 07
Paznen 2. Xumuueckue peakuuu 30 29 1 OK 01 OKI IO é ;) é( 04 OK 07
Paznen 3. Crpoenue u cBoiicTBa OK 01 OK 02 OK 04 OK 07
12 10 2
HEOPraHUYECKUX BEIECTB 1K 2.3.
Paznen 4. Ctpoenue u cBolicTBa OK 01 OK 02 OK 04 OK 07
N 66 65 1
OPraHUYECKUX COCAUHEHUI K 2.3.
P .K
aznen 5. Kunetnueckue u OK 01 OK 02 OK 04 OK 07
TEPMOXUMHUYECKHE 3aKOHOMEPHOCTH 22 21 1 K 2.3
MPOTEKAHUS] XUMUYECKUX PEAKIUI e
Paznen 6. PactBopbl OK 01 OK 02 OK 04 OK 07
15 13 2
1K 2.3.
P 7.X 0
GIACIL 1. AUMIL B DHITY 7 OK 01 OK 02 OK 04 OK 07
MPOU3BOACTBEHHOU NEATENBHOCTU 16 16 K 2.3
JeJI0BeKa -
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4.4 KoMIuleKT 3aIaHUH 11 KOHTPOJIbHOMH padoTsl Nel

Bapuant Nel
1. CocraBuTh 27EKTPOHHBIE KOHPUTYPAIIUH U AJIEKTPOHHBIE rpadudeckue GopMyIbl aj1st 31eMeHTOB Ne §,

Ne 12, Ne22

2. 3anuIIunTe peaKiuu MEXy pPaCTBOPAMH JIEKTPOIIUTOB, €CIIM OHU BO3MOYKHBI:

NaSOzuHCI, MgCl, uNaOH, KOH u HNOs;

HanwumuTe nosHbIe ¥ COKpaIIeHHbIE HOHHBIC YPaBHEHUS PEaKUUi U JaiiTe 00bsICHEHHE.

3. Ompenenute, B KAKOM Citydae OyAeT MpOTeKaTh THIPOJIN3, IPH PACTBOPEHUHU COJIM B Boje. Hammmute

yYpaBHEHHE PEAKIMH TUIPOIM3a JUIsl 3TOM COMU:

a) KBr;
0) K2SOq;
B) KNOg;
4. OnpeenuTh OKUCIUTENb U BOCCTAHOBUTEIb B PEAKIIUU. Y PABHIITE METOJOM 3JIEKTPOHHOTO
OanaHca:
Na + H,O— NaOH+H>
5. Hanmumure ypaBHEHUE 3J€KTPOIUTHUECKON AUCCOIMAIMU CIEIYIOIINX BEIIECTB:
H2S04; KOH; KNO3
[ToquepkHUTE OJTHOM YEPTOM KATUOHBI U JBYMS — AHHUOHBI.
6. PemmnTe menouky npeBparieHui
H> — HCl — FeCl; — Fe(OH)2 — FeSO4
Bapuant Ne2
1. CocTaBUTH 2JIEKTPOHHBIE KOH(MUTYPAITMHU U JJIEKTPOHHBIE Tpaduueckue GopMyIIbl A1 3JeMeHTOB Ne 6,

Ne 11, Ne21

2. 3anuiumTe peakiuu MEeX]ly pacTBOpaMH 3JIEKTPOJIUTOB, €CJIM OHU BO3ZMOYKHBI:

Na,COz 1 HNO3, CuCl, u KOH, NaOH u H2SOq4;

Hanummre nosinble U cOKpallieHHbIe HOHHBIC YPaBHEHHS peakLUi U JaiTe 00bsICHEHHE.

3. YKaXuTe cojib, BOAHBIA PACTBOP KOTOPOM UMEET HeUTpainbHyto cpeny. [louemy? Pacnumure ruaposns

BBIOPAHHOM COJIH

1) K,SiOs
2) NaNO3
3) ZnSO4

4. OnpenenuTb OKUCIUTENb U BOCCTAHOBUTENb B PEaKLUU. Y PaBHSIMTE METOI0OM JIEKTPOHHOIO OajaHca:
HCIl + Zn — Hz+ ZnCl;
5. Hanmmmure ypaBHeHUE 371€KTPOJUTHUECKON AUCCOLUAIMU CIEIYIOIIUX BELECTB:
HNOs; NaOH; BaCl.
IToguepkHUTE OTHOM YEPTOM KATUOHBI U JBYMS — AHHUOHBI.
6. PeminTe nenoyku npesparieHuit

1)Ca — Ca0— Ca(OH)z — Cas(PO4)2

l
CaCl

Bapunant Ne3
1. CocraBuTh 27EKTPOHHBIE KOHPUTYPAILIUH U AJIEKTPOHHBIE rpadudeckue GopMyibl Aist 31eMeHTOB Ne 7,

Ne 16, Ne20
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2. 3anuIunTe peakuu MeXy paCTBOPAaMH JIEKTPOIIUTOB, €CIIM OHU BO3MOXKHBI:

K2CO3u H2SO4, CuSO4, KOH, NaOH u HCI.

Hanumure noJiHble ¥ COKpallleHHbIE HOHHBIE YPAaBHEHUS peakuil U JaiTe 0ObsICHEHUE.

3. Ompenenute Kakas W3 TEPEUMCICHHBIX COJICH, MOJABEpraeTcs TUAPOJIM3y MO aHuoHy. Hammmute

ypaBHEHHE IHPOJIN3a STOM COJIM M YKAKHUTE CPEIy PacTBOpA:
a) BaCly;

0) KzS;

8) NH,CI:

4. OnpenenuTh OKUCIUTENb U BOCCTAHOBUTENb B PEAKLUUU. YPaBHANUTE METOJOM 3JIEKTPOHHOTO
OanaHnca:
Li + O,— LixO
5. Hanumure ypaBHEHUE 3J€KTPOIUTHUECKON AUCCOIMAIIMU CIETYIOIINX BEIIECTB:
Na>S0s; HCI; Ca(OH):
[ToquepkHUTE OJTHON YEPTOM KaTUOHBI U JBYMSI — AHUOHBI.

6. PemmmTe nenovku npeBparieHuit
Ba — BaCl, — BaSO,

}
BaO — Ba(OH),

Bapuant Ned
1. CocTaBUTh 2JIEKTPOHHBIE KOH(MUTYPAITMHU U DJICKTPOHHBIE Tpadudeckre GopMyIIbl 11 3JeMeHTOB Ne 3,

Nel4, Ne26.

2. 3anuiuTe peakluyu MeX/1y pacTBOPaMH AJIEKTPOJIUTOB, €CITH OHU BO3MOKHBI:

BaCl, , H2SOg4, FeCl; w KOH, KOH uHCI.

Hanummre nosiHble v COKpallieHHbIE HOHHBIE YPaBHEHUS peakuil U aiiTe 0ObsICHEHHE.

3. Ompenenure Kakas M3 MEPEUUCICHHBIX COJIEH, MoJABepraercs THAPOJN3y MO KaTuoHy. Hamumure

ypaBHEHUE THIPOJIN3a ATOM COJIM U YKaKUTE CPey pacTBopa:
a) K2SOq4

0) K2.COs,

B) Fe2(S04)3

4. OnpenenuTb OKUCIUTENb U BOCCTAHOBUTEIb B PeaKMK. Y PaBHANWTE METOJIOM 3JIEKTPOHHOTO OanaHca:
P+02— P20s
5. Hanmmmure ypaBHEeHUE 37€KTPOJUTHUECKON JUCCOLMALIUMY CIISTYIOLUX BEIIECTB!
Na,COs; KCI; Ba(OH)2
IToguepkHUTE OTHOM YEPTOM KATUOHBI U JBYMs — AHHUOHBI.
6. PemnTe nenouky npeBparieHui
Na — Na;O — NaOH — NasPO4 .BasPO4

OTBEeTHI H KOMMEHTAPHMH:

Bapuant Nel
1. CocraBuTh 27EKTPOHHBIE KOHPUTYPALIUH U JIEKTPOHHBIE rpadudeckue GopMysbl ajst 31eMeHTOB Ne §,
No 12, Ne22
Pemenue:
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Ne 8 - Kucnopon
DiekTpoHHas popMyJia aToMa Kucjaopoaa:1s® 2s° 2p*
Coxpaniennas 3J1eKTponnas koudurypamus O: [He] 2s? 2p*

PacnpegeneHue anekTpoHos B atome kucnopoga (O)

)

OnekTpoHHOo-rpadcuyeckas cxema kucnopoga (O)

1s

2o [Tl T 1T

No 12 — Maruwmit
DuekTpoHHast popmysia atoma marnus: 1% 2s? 2p8 3s2
CoxpanienHas 3J1eKTpoHHas Kondurypamus Mg: [Ne] 3s2

PacnpegeneHue anekTpoHoB B atome marHus (Mg)

OneKkTpoHHO-rpaduyeckas cxema mardus (Mg)

15[I|
2s[1 J2p[1 [T [T |
35@

No22 — Tutan

JyekTpoHHass (¢opMyJaa aToMa THTAaHA B TMOPSJAKe BO3PacCTaHHUS
1s? 25? 2p® 3s? 3p® 4s? 30

JJIeKTPOHHAs (popMYJIa aTOMA TUTAHA B MOPS/AKe CJIeJOBAHUS YPOBHeEIi:
152 2% 2p® 3s? 3p°® 3d? 4s?

Coxpamennas d1ekTponnas kougurypamus Ti: [Ar] 3d? 4s?

JHepruu

opouTaneii:
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PacnpegeneHue anekTpoHos B atoMme TuTtaHa (Ti)

OneKkTpoHHo-rpadguyeckas cxema Tutana (Ti)

15|E

ZSIT_—IZPm

s ]p [T TN oaf T T T 1
45[1—_’

2. 3anuImmnTe peaknnuy MeXIy pacTBOPAMH 3JIEKTPOJIUTOB, €CITH OHU BO3MOYKHBIL:
Na2SOz u HCI, MgCl, u NaOH, KOH u HNO:3 .

Hanumure mosHbIe U COKpalIeHHbIC HOHHBIE YPaBHEHUS PEAKINi U 1aliTe 0ObSICHEHHE.
Pemenue:

1) Na2SO3+2HCI=2NaCl+H20+S0;

noJiHoe HoHHOe ypaBHenue:2Na*+S03>+2H"+2CI =2Na*+2Cl+H.0+S0;
COKpaménHoe HoHHoe ypaBHenue: 2H '+ SO32 =H,0+S0;

2) MgCl: + 2NaOH = 2NaCl + Mg(OH):

IMoHoe nonHoe ypasuenue: Mg>* + 2CI- + 2Na* + 20H™ =2Na* + 2CI- + Mg(OH): (ocamok)
cokpaniéHHoe HOHHOe ypaBHeHue: Mg** + 20H™ = Mg(OH): (ocanok)

3) KOHuHNO:3 - peakuus He uaér

3. Onpenenure Kakas M3 NEPEUYUCICHHBIX COJICH, MOJBEpraeTcs THUAPOJIHM3Yy MO KaThoHy. Hamwmure
ypaBHEHHE TUAPOJIN3A STOU COJIU U YKAXKHUTE CPely pacTBOpa:

a) KoSOq4

0) K2CO:3,

B) Fe2(S04)3

Pemenne:

a) KoSOs4 - conb, 00pa3oBaHHasi CHWJIBHBIM OCHOBAaHHEM M CHJIBHOW KHCIIOTOH, MOATOMY THIPOJIH3 HE
nportekaet. Cpena u pH pactBopa cynbdara kanus. PactBop umeer neiitpansayto cpeny (pH = 7).

0) KoCO3z — couib, 00pa3oBaHHas CWJIBHBIM OCHOBAaHHUEM U CJIa00W KHCIOTOM, MMO3TOMY PEaKIIHs
TUAPOJIM3a NIPOTEKAET [0 AaHUOHY:

K2CO3+ HOH 2 KHCO3+ KOH

2K*+COz*+HOH 2 K*+ HCO®*+K"+OH"

COz*+HOH2HCO*+. OH

- B pesynpTare rugposausa obpazoBanuch rupokcua-uonsl (OH-), mosToMy pacTBOp MMEET HIEIOYHYIO
cpeny (pH> 7).

B) Fe2(SOs)z-conb cnaboro 0CHOBaHUS M CHJIBHOW KHCJIOTHI, TIO3TOMY THAPOJIH3 MPOTEKAET MO0 KATHOHY.
MounekynspHoe ypaBHEHUE:

Fe2(S04)3+ 2HOHZ2 2FeOHSO4 + H2SOa4.

[onHoe nonnoe ypasHenue: 2Fe** + 35042~ + 2HOH2 2FeOH?* + 2 SO42 + 2H* + SO4?

Kparkoe nonnoe ypapuenue: Fe3* + HOH2FeOH?* + H*.
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B pesynbTaTe ruaponmsa oOpazoBanuck HOHBI Bojgopoaa (H+), mosTomy pacTBop UMEET KUCIYIO CPELy

(pH< 7).

4. OnpeenTuTh OKUCIUTENbh U BOCCTAHOBUTEIb B PEAKIIUU. Y PaBHSANUTE METOJ0M JIEKTPOHHOTO OaaHca:
P+02— P20s

Pemenne:

4P + 50; - - > 2P»0:s

P°-5e-->P*|4

0L +4e-->2072]|5

P° - BoccTaHOBUTEIID.

02° - OKHCIIUTEIb.

5. Hanumure ypaBHEHUE AIIEKTPOTUTHUECKON AUCCOUAIINN CIEAYIOMIUX BEIIECTB:
Na>COs; KCI; Ba(OH)2

Pemenue:

a) Na,COs3 «» 2Na* + COz*
0) KCl— K"+ CI
) Ba(OH); «>Ba?* + 20H"

6. PemmnTe menouky npeBparmieHui

Na — Na,O — NaOH — NazPO4 —BazPO4
Pemenue:

1) 4Na + Oz = 2Na20

2) Na:0O + H.0 = 2NaOH

3) 3NaOH + H3PO4 = NasPO4 + 3H20

4) 2NasPO4+3Ba(OH)2=Ba3(PO4).+6NaOH

Kontposnpyemsbie komnerenunu OK 01, OK 02, OK 04, OK. 07, lIK 2.3.

Kpurepun oneHku:

«5» — 6aJI0B BBICTABIISIETCS O0YYarOIIEeMYCsl, €CIHM BBIIOJHEHBI BCE 3a7aHus B paboTe U MPOLEHT
MIPaBUJIBHOCTH XOJla PEIeHUs] U BBIYUCIIEHUN He MeHee 86%; akkypaTHOe o(opmiieHHE BHIIOIHSIEMOM
paboTel; OOOCHOBAHHBIC BBIBOJbI, MpaBUJIbHAS W TOJHAs MHTEPIpETalus BBIBOJOB, CTYACHT
apryMEeHTHPOBAHHO OOOCHOBBIBAET CBOIO TOUKY 3pEeHHMsI, 0000I11aeT MaTepural.

«4» — Qanna BbICTaBIIseTCS OoOydarouieMycs, €Cil BBIIOJHEHO He MeHee 76% 3amaHuil U Xon
pelleHrs MPaBWIbHBIN; HE3HAUUTENbHbIE TOTPEIIHOCTH B OQopmieHHUH paboOThl, MpaBUIIbHASA, HO
HEMOJIHASL UHTEPIIPETallls BHIBOJIOB.

«3» — Oayya BBICTAaBISIETCA OOyYaroIeMycsi, €ClM BBITIOJIHEHO He MeHee 61% Bcex 3amaHwii,
MOAXO0Jl K PEHICHUIO MPaBHIbHBIM, HO €CTh OLIMOKH; 3HAUYUTEIbHBbIE MOTPEHIHOCTH B OQOpPMIICHUU
paboThI; HETIOJIHAS UHTEPIIPETALINSI BEIBOJIOB.

«2»— Oayya BBICTABIAETCS OOydarolmleMycs, €clu BBHINOJIHEHO MeHee 60 % Bcex 3amaHwid,
pellleHne COJEPKUT TpyOble OIMOKW; HeaKKypaTHOe oQopMiIeHHe paloThl; HeMpaBUJIbHAS
WHTEPIIPETAIHS BBIBOJAOB JTHOO X OTCYTCTBHUE.
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4.5 IlpakTHyeckue padoTsl U J1adopaTopHbIe padoThI

Pa3nen 1. Teopernueckue 0CHOBBI XUMUH

[MpakTuyeckoe 3ansaTue Nel.
Pemrenne npakTHKoO-OpMEeHTHPOBAHHBIX PacYeTHBIX 3a1a4 10 TeMe: ""OCHOBHBbIE
KOJIMYEeCTBEHHbIE 3aKOHbI H PacUYeThl 10 YPABHEHUAM XUMHYECKUX peakuuii'
Heab: Co3narh ycioBus s Pa3sBUTUS HABBIKOB DPELIEHHUS 3ajad 10 ypaBHEHHUSIM peaklui,
HCIO0JIb3YS AJITOPUTMBI, 3aKPEIJIEHHS] HABBIKOB U YMEHUIN PAcUETOB [0 XUMUYECKUM (POPMYIIaM.
3amaHus BBITIOIHAIOTCS B JKypHAJe Ut Ja00paTOPHBIX U MPAKTHYECKUX PadoT:
1. Pemenue 3amau mo BapuaHTaMm, O(OPMIIEHHE pEUIEHHs, COIVIACHO NpHUMepa U alropurMa
perenus 3aaauu. OnucaTh NOPSIOK JEHCTBUM.
2. Crienathb BBIBOJI O TPOJICTTAHHON padoTe.
3. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCH! U MOATOTOBUTHCSA K 3allIUTE MPAKTUYECKON pabOTHI.
Cooeporcanue 3a0anuti. cMmompume mMemooudecKue yKazanus no npakmuieckum pabomam.
KoHTpoJsibHbIE BONPOCHI:
. Kax ¢popmynupyercs 3aKkoH cOXpaHEHUsI Macchl?
. UTo Takoe XMMHUYECKOE ypaBHEHUE?
. Kaxue BbI 3HaeTe ¢popmysbl KOJIMUECTBA BellecTBa?
. Uto Takoe MoJIsipHas Macca BEUIeCTBa U KaK OHa OIpeaesseTcs?
. 3anumute hopMyy I pacyeTa KOJIMYECTBa BEIECTBA, €CJIM U3BECTHO YUCIIO MOJIEKYJT
. Jaiite popmynupoBKy 3aKoHa MOCTOSIHCTBA cocTaBa. KakoBo ero mpakTuieckoe 3HadeHue?
. Uto BBI MOHMMAaETE IMOJ MOJISIpPHOU Maccoi? O0o3HaYeHUE U SIMHHIIA U3MEPECHUS MOJISIPHOM

~NOoO 0TS WWN

Macchl?

8. Uto 00603HaUaeT KOJUYECTBO BEIIECTBA, 0003HAYCHUE U €AMHUIIA N3MEPEHUs?

9. YUto Takoe noctrosiHHas ABoraapo?

10. Kakue ¢hopmymnsl CBS3BIBAIOT KOJMYECTBO BEIISCTBA W MAacCy, KOJHUYECTBO BEIIECTBA M
KOJIMYECTBO aTOMOB U MOJICKYJI?

IIpakTnyeckoe 3ansaTue Ne2.
PenleHne npakTMKO-OpMEeHTHPOBAHHBIX PACYEeTHBIX 3a7a4 o TeMe: CocTaBiieHHEe )JIeKTPOHHO-
rpagpuyecknx popmy. djieMmeHTOB 1-4 mepuoaos.

Heab: [ToBTOPUTH U 3aKpENUTh 3aKOHOMEPHOCTH IMOBEJIEHUS 3JEKTPOHOB B aToMme, MOHATUS 00
OpOUTANIAX U SHEPreTUYEeCKUX YpoBHSAX. PaccMOTpeTh B3aMMOCBS3b COCTaBa M 3JIEKTPOHHOU CTPYKTYphI
aTOMOB XMMHYECKHX 3JIEMEHTOB ¢ X nojoxenueM B IICXD JI.1. Menaeneena.

3aaHus BBIMOJIHSIOTCS B JKypHaJe JUIsl TaO0OPaTOPHBIX U MPAKTUYECKUX padoT:

1. CocraBuTh 31eKTpOHHO-Tpaduueckre (Gopmysbl IeMEHTOB 1—4 mepuoJoB HO BapuaHTaM,
0(OpPMUTH pelIeHHUS, COTIACHO MPUMepa U aIrOpUTMa pelieHus U 0POPMIICHUS 3aIaHusl.

2. Crenatb BBIBOJ O MPOJICTAHHON padoTe.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI U MOJATOTOBUTHCS K 3aIIUTE MIPAKTUUECKON pabOTHI.

CoOepoicanue 3a0anuti; cmompume memoouyecKue YKa3aHus no npaKxmuieckum pabomam.

KoHnTpoJsbHbIE BONIPOCHI:

1. [IpuBenuTe coBpeMeHHYI0 (popMyIHpOBKY nepuoanyeckoro 3akoHa /. 1. Menaeneea?

2. Vxkaxwure s atoMoB Sc, Se, Fe: a) o0riee uncio HyKJIOHOB; 0) YMCIO MPOTOHOB U HEHTPOHOB
B AJIp€; B) 00IIIee YNCIIO IIEKTPOHOB B aTOME.

3. Snpo aroma snmemMeHTa COACPKUT 45 HEUTPOHOB, a JMEKTPOHHAas obOoyouka atoma — 34
anektpoHa. Kakoif 3To s1eMeHT u ueMy paBeH 3apsij sapa aroma?

4. Kak onpeAenuTh YMUCII0 SHEPTETUUECKUX YPOBHEW B aTOME deMeHTa?

5. CdopmynupyiiTe TPHUHIHUILL, B COOTBETCTBUU C KOTOPBIMH TPOUCXOJUT 3allOJIHEHUE
AJIEKTPOHHBIX OpOUTAJIeH B aTOME.

6. CKOJIBKO JIEKTPOHOB MOXET MaKCUMaJIbHO HAaXOIUThCS Ha OJHOM JIEKTpOHHON opouTann?
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7. CKOJIBKO 3JIEKTPOHOB MAaKCHUMAJIbHO MOJKET HAaXOJUTHCS Ha S-TIOAypoBHE? p-moaypoBHe? d-
o xypoBHE?

8. CKOJIBKO SHEPreTH4ECKUX YPOBHEHN 3aHATHI 3JIEKTpOHaMu B aroMmax: a) Jlutus, Hatpus, Kamus;
0) bepumnus, Maruus, Kaneius; B) @Topa, Xnopa, bpoma?

9. Macca aroma HekoToporo uszoromna paBHa 127 a. e. M. B anexkTpoHHOH 000j04uke aToMa
coaepxutcs 53 snexkrpoHa. Kakoil 3T0 3yieMEHT, CKOJIBKO MPOTOHOB M HEUTPOHOB COJEPKUTCA B SApE
aToma?

10. KakoB ¢u3nueckuii CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEpa IepHojia, HOMEpa
rpymnnb?

11. Yro Takoe n30TOMBI?

[MpakTHyeckoe 3ansaTue Ne3.

Pemenue npakTHKO-OPUEHTHPOBAHHBIX 32/IaHUM M0 TeMe: XapaKTePUCTUKA XUMHYECKHX
3JIEMEHTOB 10 M0J10keHu10 B [lepuoanyeckoii cucreme xummuueckux jiementon 1. U.
MenpesieeBay.

Hean: uzyuenue s, p, d, 2IEMEHTOB Ha OCHOBAaHWHU WX MOJokeHHs B [lepuoaudeckoit cucreme,
Mo ienrpoBanue [leproanyueckoi CUCTEMBI, HAYYUTHCS JJaBaTh XapaKTEPUCTUKY DJIEMEHTOB M0 MECTY UX
HaxOXXJICHUS B TaOJHUIIE, 3aKPEIIUThH MPECTABICHUE O CTPOCHHH BEIIIECTBA.

3aiaHus BBIOJHSIOTCS B )KypHase JUIsl TaOOpaTOPHBIX U MPAKTUYECKUX padoT:

1. Jlatb coBpeMeHHYIO (HOPMYIUPOBKY NEPHOIWYECKOTO 3aKOHA M OOBSCHUTH pa3MEIIeHUE
anemenToB B [ICXD.

2. Yka3zatp 3apsj sapa, KOJTUYeCTBO TPOTOHOB, HEUTPOHOB U JIEKTPOHOB B aTOMax M30TOIOB IO
BapUaHTaM.

3.Jlatb 00mIyr0 XapakTepUCTUKY XHUMHUYECKUX OJJIEMEHTOB TNepuoandeckoin Ttadmuier J[.U.
MenneneeBa 1o BapuaHTaM.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCH! U MOATOTOBUTHCSA K 3allIUTE MPAKTUYECKOM pabOTHI.

CoOeparcanue 3a0anuii; cmompume mMmemoouyecKue YKasaHus no npakxmudeckum pabomam.

KoHTpoJibHBIE BOIPOCHI:

1. Jlatite popmynupoky [lepuoanyeckoro 3akona JI.11. Menneneena.

2. B uém ¢usnueckuii cMpica mopsiikoBoro Homepa anemeHTta? Homepa mepuoma? Homepa
TPYIIIbI?

3. Uto Takoe nepuoa? Kak u3MEeHSIOTCSI CBOMCTBA XMMUYECKUX 3JIEMEHTOB B IIepuoaax?

4. Yrto Takoe rpynna? Kak u3MEeHSIOTCSI CBOMCTBA XMMUUYECKUX DJIIEMEHTOB B rpymnmnax?

5. Yto Takoe mepuo, rpymma, noArpyIia B nepuoanyeckoit cucreme? Jlaiite onpeaencHue.

6. Kakue noarpynmsl Ha3bIBalOTCA TJIABHBIMHU M KaKue MOOOYHBIMU?

7. Kak u3MeHSI0TCSl METAINTNYEeCKHE CBOMCTBA 3JIEMEHTOB B TpyIINe U B iepuoje?

8. Hamummre He MeHee Tpex (opmyn TMIPOKCHIIOB, HE MEHEe YeThipex (HOpMyN KHUCIOT, He
MeHee MATH GOPMYIT COJeid, B COCTaB KOTOPBIX BXOIWIH OBl TOJILKO 3JIEMEHTHI TPETHETO MepPHo/Ia.

9. Hanumure ¢Gopmysbl BBICIIUX OKCHUIOB U MX TUAPOKCUIOB JUIS DIIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 4, 33, 37, 52, 75, 81.

Pa3nen 2. XumMu4yeckue peakuuu

IIpakTuyeckoe 3ansitue Ne4.
Pemenue 3xkcnepuMeHTAIBHBIX 32124 10 TeMme: "'OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE peakiun"

Heab: wu3ydeHHE OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB PA3JIUYHBIX XHUMHUYECKHX
COCIMHEHUN, OCBOEHHE METOAUKHA COCTaBIIEHUS YPAaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBHUTEILHBIX
MPOIIECCOB.

3a/iaHus BBITIOTHSIOTCS B )KypHaJe JUIsl Ta0OpaTOPHBIX M MPAKTUYECKUX PadoT:

1. IlpoBeneHune OnbITOB:

- B3aMMOJICHCTBHE IIUHKA C COJISTHOM KHUCIOTOM.
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- BIIMSIHUE CPEJIbl HA OKUCIIEHNE-BOCCTAHOBJICHHUE.

- B3aUMO/JICHCTBUE TUAPOKCHIa kene3a Il ¢ mepokcuaom Boaopoaa.

2. PaccraButh KO3(G(GUIUEHTH B YPaBHEHHAX XUMHUYECKUX PEAKIUNA METOJOM 3IIEKTPOHHOTO
OanaHca. YKa3aTb OKUCIUTENb U BOCCTAHOBHUTEIb.

3. Onmcare HAOMIOCHNUS U CAETATh BBIBOJ 00 YCIOBUSAX MPOTEKAHUS PEaKIIUA

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHCS K 3aLIUTE IPAKTUUECKONU PabOTHI.

KoHnTpoJsbHbIe BOonpockl.

1.Kakue peakiuy Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIMU? 2. YTO TaKOE€ OKUCIUTEND U
BoccTaHoBUTENb? [IpuBeuTe NpuMepsI.

2.YT0 Takoe OKUCIUTENb U BoccTaHOBUTEND? [IprBeauTe npumepsl.

3.0xapakTepu3yiiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOPOA.

4. Paccmotpure B3ammojeicTBue okcuna skenesa (lll) ¢ amomuHueM C MO3UIIMM OKHCIICHUS-
BOCCTaHOBJICHHUSI.

5.Yto Takoe creneHb okuciaeHus? UTo Takoe BaIEHTHOCTh?

6. Kak ompenenuTp c.0. A 3JIEMEHTOB, BXOJSIIMX B COCTaB MOJIEKYJ WM CIIOKHBIX MOHOB?
[IpuBenuTe npuMepsl.

7. Onpenenuth MakCUMaJIbHO U MHUHHMAJIbHO BO3MOXKHYIO CTENEHb OKHCIEHHUS Y DJIEMEHTOB:
docdopa, cepsl, yriepoaa, bpoma, Maprania

8. OnpenenuTh CTENeHb OKUCICHHUS KaX/I0T0 aTOMa B CJIEIYIOIIUX BEIECTBAX:

CepHHUCTas KUCIIOTa, opToPochopHas KUCIO0Ta, XJIOpHAs KUCIOTa, IEpMaHraHaT 6apusi, IepOKCH]T
BOJIOpOJIa, OMXpoMaT aMMOHHUSI, aMMHUaK, THAPUA Maruus, okcua mapranuna (VII)

JlaGopaTtopHoe padora Nel.
Tema: Peakuuu nonnoro oomena. I'maposius cosei"

Heab: npuMeHATh 3HAaHUS 00 3EKTPOIUTHUECKOMN JUCCOLMALMU BEUIECTB U TUAPOIIN3E COoJei Ha
MPaKTHUKE, YMETh OOBICHATH HAONIONEHUS M pe3ylbTaThl ONbITOB. HayuuThcs COCTaBISATH HOHHBIE
YpaBHEHHUS;, YMETh OOBSICHATH MPOIeCC TUIPOJIM3a COJIEH B BOJHBIX PACTBOpAaX U 3alUCHIBATh YPaBHEHUS
TUPOJIA3a COJIEH.

3aaHus BBIIOJIHSIOTCS B )KypHaJje JUIsl JaOOpaTOPHBIX U MPAKTUYECKUX padoT:

1. IIpoBeneHuE ONBITOB:

- 00pa3zoBaHue Ta3000pa3HOTO COCIUHEHHUS.

- 00pa3oBaHNEe HEPACTBOPUMOI'O COCTUHEHHUSL.

- IPOBE/IEHUE PeaKUK 0€3 BUIUMBIX MPU3HAKOB UX MPOTEKAHUS

- TUAPOJIU3 COJICH, Pa3IMYHOTO THUIIA.

- oOpa3oBanue HepacTBopuMoro coeaunenus AgasPOas.

2. 3amucath BCe HEOOXOAUMBIC YPaBHEHMSI XUMHUYECKHX PEAKIHI B MOJIEKYJISPHOM U HOHHOM
BHJIE.

3. Onucatps HAOMIOACHUS U CIENATh BBIBOJ 00 YCIOBHIX MIPOTEKAHUS PEAKIM HOHHOTO 0OMEHa.

4.0TBETUTh HA KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHLCS K 3aIIUTE Ja00PaTOPHOIl pabOTHI.

Coodepoicanue 3a0anuti; cmompume memoouyecKue YKa3anus no 1abopamopHsim paboma.

KoHTpoJibHBIE BOIPOCHI.

1. Kakue BemiecTBa OTHOCATCS K dIekTpoiuTam? YUTo Takoe SBJIEHHE SJICKTPOTUTHUYECKOU
IHUCCOLIMaInn?

2. Hanmuiute ypaBHeHHs Auccoimaliu crieayronux semiects: Ba(OH)2, Na,CO3, CuSOa.

3. Yro Takoe runapoauns coau? K;akue TUIbI THIpOIN3a CyILECTBYOT?

4. Hanumute ypaBHeHus peakuuit ruaposusa coneit uist: NaNOgz, FeSOa.

5. Omnpenenute, B KakoM ciiydae OyJaeT mpoTeKaTh THAPOJIN3 COM B Boje. Hanumure ypaBHeHHe
peaKIuu THIPOIN3a A7 3TOM comu: a) Opomu Kamus; 0) cynbdar Kalvs; B) HUTPUT KaJus;

6. [laiite onpeneneHue KaTHOHAM U aHHOHAM.

7.HazoBute ycaoBus MpOTEKaHUS HOHHBIX PEeaKIMi 0 KOHIIA.
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8. Kputepuu ouenku: cMoTpeth B pazzaene 4.7 DOC

9. Ilonstre 06 uaankatopax. Kakue nuaukaropsr Ber 3Haere?

10. Yto Ha3biBaeTcs rupoan3oM cosin? B ueM cyth ruaposiusa coneit?

11. Kakue conu noasepraroTcst ruiposin3y no karuony? [Ipumepsr.

12. Kakue cosu moABepraroTcsi THAPOIU3y 1o aHnoHy? Kak u3mMeHsiercs: peakuusi cpe/sl B
pacTtBopax cosieii 3a cuet ruapoausa? Ilpumepsl.

Pa3nen 3. CTpoeHue U CBOHCTBAa HEOPraHUYEeCKHUX BelleCcTB

[MpakTHyeckoe 3ansaTHe No5.
PenieHue npakTHKO-OPUEHTHPOBAHHBIX PacyeTHbIX 3a1a4 o TeMe: Kitaccupuxanus n
HOMEHKJIATYPa HEOPraHUYeCKUX COeNHEeHU
Heab: OOCOOMUTHL CBeIeHHS O KiIacCH(PUKAMKM HEOPraHWYEeCKUX COCJIMHEHUM, O COCTaBe
OCHOBHBIX KJIACCOB CJIOKHBIX HEOPraHWYECKHUX BEIIECTB, 3aKPENUTh YMEHHUS KIacCU(PHUIIMPOBATH
HEOPraHUYECKHE COCTMHEHHS.
3aaHus BBITIOJHAIOTCS B KypHAJIE s 1a00paTOPHBIX U MPAKTHYECKUX PaboT:
1. PacnipenenuTh BelllecTBa COTJacHO MpaBuiIaM Kilaccu(UKAlUY HEOPraHUYECKUX COCAUHEHUH U
JaTh UM Ha3BaHUS.
2. CocraBuTh (POpMyJbl OMHAPHBIX COETUHEHUH.
3.CocTaBuTe M HANMCaTh XUMUYECKUE (DOPMYJIBI 1711 TPUBEAEHHBIX HA3BAHUN XUMHUYECKUX
COEJTMHEHU.
4. OTBeTUTH HA KOHTPOJBHBIE BOIIPOCHI M TIOJTOTOBUTHCS K 3aIUTE MPAKTHIECCKON pabOTHI.
Cooeporcanue 3a0anuii. cMmompume mMemooudecKue yKazanus no npakmuieckum pabomam.
KoHTpoJibHBIE BOIPOCHI:
1. Kakne BemecTBa Ha3pIBAIOTCS OCHOBAHUSIMH, KUCIOTaMH, OKCHIAMM, COJISIMH?
2. [lepeuncnure OCHOBHbIE XUMHYECKHE CBOMCTBA OCHOBAHUM U COJICH.
3. Ilepeuncnure OCHOBHbIE XUMHUYECKHE CBOMCTBA KUCIOT U OKCHJIOB.
4.Kakune 0OCHOBaHMS Ha3bIBAIOTCS aM(OTEPHBIMU, KAKMMHU CBOMCTBAMH OHU 00J1a1at0T.
5.HazoBuTe OCHOBHBIE CITIOCOOBI MOJTYyYEHUS OCHOBAHUN U KHCIIOT.

IIpakTnyeckoe 3ansaTue Ne6.
Pemenne 3xcnepuMeHTAJIBHBIX 32/1a4 10 TeMe: "' CBOMCTBa MeTAJJIOB)

Hean: Ha npaktuke u3ydnTh pu3HUecKre U XUMUYECKHE CBOMCTBA METAJUIOB U MX COEJUHEHUH,
TEXHUYECKNE XapaKTEPUCTUKU U 00JIACTH IPUMEHEHHS METAJUIOB B TEXHHUKE.

3a7jaHus BBINOJIHAIOTCS B JKypHaje Ui 1a00paTOPHBIX U MPAKTHUECKUX PaboT:

1. IlpoBeieHE ONBITOB:

- BBIIOJHUTH IIOCJEAI0BAaTEIbHO BCE XHMHUYECKUE peaKlUH, HEOOXOOUMble JUIs pEeLIeHUs
IeHETUYECKOM LIENOYKH BEIECTB;

-MOJTy4eHUE U U3yYeHHe CBOUCTB ruapokcua sxemnesa (I11);

- U3yueHHe KaueCTBEHHas peakius Ha HoHbI Fe**(BueoieMoHcTpanys)

- U3y4EHHE DKCIIEPUMEHTA 3aKaJlka ¥ OTIIYCK CTaJIH

2. CnenaThb BBIBOJI O IIPOJIeIaHHON paboTe.

3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI M MOJITOTOBUTHCS K 3alIUTE MPAKTUYECKON pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue YKazanus no npakmuyeckum pabomam.

KoHTpoJsbHbIE BONIPOCHI:

1. Hanummure >neKTpoHHBIE (OPMYNBI aTOMOB 3J€MEHTOB — MeTaisioB Iu Il rpynm riiaBHBIX
noarpymnm. KakoBa BaJ€HTHOCTb 3TUX 3JIEMEHTOB B HEBO30Y)KJICHHOM M BO30YK/IEHHOM COCTOSIHUSIX?

2. Kak M3MEHSIOTCSI BOCCTAaHOBUTENIbHBIE CBOMCTBA 3neMeHToB MetaioB | u I rpynn riaBHBIX
MOJATPYI B IIepHo/ie (ClieBa HarpaBo) U B moArpymnime (cBepxy BHU3)? C 4eM 3TO CBsI3aHO?
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3. CocTaBbTe ypaBHEHHME pEaKIMM TOJXy4eHHs] TUApokcuaa Oepwimus ubapusa. [lonreepaurte
COOTBETCTBYIOLIMMH YPaBHEHUSAMHU PEAKLUH CBOMCTBAITHX TUAPOKCHIIOB.

4. TlepeuncianTe OCHOBHBIE (PU3NYECKIE CBOKWCTBA METAIIOB

5. YUro Ha3zpIBaeTca MetammueckuM craBoM? [louemy criaBel OoJiee MIMPOKO MPUMEHSIOTCS B
TEXHHUKE, YeM YUCThIE METaJLIbI?

6. Pacckaxxute 00 3J€KTPOXUMHUYECKOM psiJie HApSKEHUI METaIoB.

7. Ilepeuncnure peakuu, B KOTOPbIE MOT'YT BCTYIIaTh METAJLIIBL.

JlabopaTropnasi padora Ne2.
Tema: CBoiicTBa HeMeTAJI0B

Henab: u3ydnTh HA TPAKTHKE PEAKIUH, XapaKTEPU3YIONINE OCHOBHBIC XUMHUYECKHE CBOWCTBA
HEMETAJIJIOB, 03HAKOMUTKCS C KAUeCTBEHHBIMH PEAKITUSIMHU Ha aHHOHBI KHCIIOT.

3a/iaHus BBIOJHSIOTCS B XKypHaJe /71 JJabOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IIpoBenieHne ONBITOB:

- Ka4ECTBEHHAsl peaKIlus Ha Cylb(haT-aHUOHHI.

- IEHCTBUE CWIILHBIX KHCJIOT Ha KapOOHAT HATPHSI.

- Ka4eCTBEHHAs peakilys Ha KapOoHaT- HOH

- B3aMMO/JICHCTBHE IMHKA C COJITHON KHCIOTOM.

2. 3amucath BCe HEOOXOJMMBIC YPAaBHCHHS XUMHUYECCKHX PEAKIIMA B MOJICKYJISIPHOM W HOHHOM
Bujie. PacctaButh K03 UIIMEHTHI, UCTIOIb3YS METO AIEKTPOHHOTO OalaHca.

3. Onmcath HAOMIOCHUS U CICNIaTh BBIBOJI 00 YCIIOBHSIX IPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHa.

4.0TBeTUTh Ha KOHTPOJIbHBIE BOMTPOCHI M TIOJIFOTOBUTHCS K 3aITUTE JIA00PATOPHOM pabOTHI.

Cooeporcanue 3a0anuil; cmompume mMemooudecKue YKa3anus no 1aoopamopuvim pabomam.

KoHTpoJibHBIE BOIPOCHI.

1. Kakoii u3 IByX XUMHUYECKUX AJIEMEHTOB OyZeT UMeTh Hanbosiee IpKo BhIpaKeHHbIE CBOMCTBA
Hemertaia: a) Nel5 wm Nel6 6) Ne 17 o Ne35

2. Kakoif Bu1 XUMUYECKOH CBS3U MEXIY aTOMaMu B BellecTBax: a) kuciaopoae Nz u NH3 ammuake?

3. Hanummre Gpopmynsl clieqyronux coequHeHuii: a) docdar HaTpus 0) HUTpat O6apus B) cyabdar
MEJIU T') XJIOPHU KaJIbITHs.

4. Kakuie alioTponHbie MOIU(MUKAIIMN UMEET IeMeHT docdop?

5. Kakue amtoTpormnHabie MOAU(PUKAIIMN UMEET dJIEMEHT cepa?

6. Kakue amnorponusie Moaudukauu uMeeT 31eMeHT kuciopoa? Kakue amioTpornHbie
MOAU(PHUKAIIUN UMEET AJIEMEHT yriiepo?

7. Hanumure ypaBHEHUSI XUMUYECKUX PEAKIIUI MEX]y BEIIECTBAMU: a) CEPON U KHCIOPOaA0M; 0)
pa30aBIeHHON CEepHOI KMCIOTOHN U 3KeJIe30M; B) paCTBOPOM XJIOpUa Oapusi U pacCTBOPOM HUTpATa
cepebpa; I) yriaepoaoM U OKCHJIOM IIMHKA.

8. Hanumure opMynbl BelIecTB: a) KapOOHAT JUTHUS; 0) CHIIMKAT KaJIUS; B) HUTPAT KaJbIIHS; T)
XJIOPUJT ATTFOMHUHHSL.

9. Hanumure ypaBHEHUS pEaKIHil MOJydyeHUS aMMHUaKa B MPOMBIIUICHHOCTH U B J1a0OpaTopuw,
YKQKHUTE YCTIOBUS UX MPOTEKAHUS.

10. Kakue peakuuu xapaktepHbl 111 ammuaka? OxapakTepu3yiTe OKUCIUTEIBHO-
BOCCTaHOBUTEJIHLHBIE CBOMCTBA aMMHUAKA.

Pa3nen 4. CTpoeHue H CBOMCTBA OPraHNYE€CKUX COEIMHCHU I

IIpakTnyeckoe 3ansaTue Ne7.
O3HakoMIIeHHE ¢ KOJUIEKIHel 00pa3noB HepTH M NPOAYKTaAMH e€ nmepepadoTKH.
Heab: 00600IUTh M CUCTEMATH3UPOBATh 3HAHMUSA OO0 YIJIEBOJAOPOAAX; O3HAKOMHUTH OOYyJaroIIUXcs C
oOpa3uaMu He(TH, TUNOTE3aMH MPOUCXOXKIACHUS HE(PTH, COCTABOM U CBOMCTBaAMM HE(PTH; HU3YUYHUTh
crocoObl NOJTYYEHHUsI M 00JaCTH UCTIOJIb30BaHUs YTIEBOJOPOIOB, BKIIOUAs SKOJIOTHUECKUE ACTIEKTHI.
3amaHus BBIOJIHAIOTCS B JKypHaJe JUis Ja00paTOPHBIX U MPAKTHUECKUX paboT:
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1. PaccmoTpuTe 00pa3ipl HeTr U HEPTENPOTYKTOB U3 KOJUICKIIHUH.

2. 3anonauTte Tabmuiy «dusnueckue cBoicTBa HePTHY, «IIpoayKTHI TEepepaboTKH HEGTHY.

3. Bemmummre onpenenenus nousatuii Kpekunr, Ileperonka nedru, [Tuponus, Pudopmunr,
[Tonmumepuszanus.

4. 3apucyiiTe cXeMy CTPOCHHS peKTU(DHUKAIIMOHHONW KOJIOHHBI JUIsl IEPETOHKU HE(DTH U

0003HaubTE BCE cCOOMpaeMble PpaKInu.

KonTpoabHbie BONPOCHI.

1. KaxoB coctaB npupoHoro raza? Kakue yrieBogopo/ bl BXOJSAT B COCTaB MOIMYTHOTO
HeTsIHOTO raza’?

2. Pacckaxxute 00 OCHOBHBIX HAIPABJICHUAX XHMHYECKOTO UCIIOJIb30BAHUS METaHA.

3 Yro Takoe He(Th? Pacckaxkute 0 MpUMEPHOM COCTaBe HEPTH.

4. I'ne ucnoJib3yroT (ppakiuu, MoJiydeHHbIe TIpH HedTenepepadboTke?

5. Yro Ttakoe kpekuHr? C kako# 1enbto oH npoBoauTcs? Kakue Buabl KpeKUHTa BBl 3HaeTe?

6. Pacckaxute 0 MpUMEHEHUE Pa3InIHOTO BHU/Ia TOTUTMBA (KapOropaToOpHOE, TU3EIbHOE,
TOTIOYHOE) U Mace B ]I OTPACIIH.

IIpakTuuyeckoe 3ansitue Ne§.
Pemienue 3xkcnepuMeHTaIbHBIX 321a4 10 Teme: "'[losrydyeHne 3TUIeHA M M3yYeHHE ero CBOMCTB"

Heab: 3akperuieHWE 3HAHUW O XUMHYECKHMX CBOMCTBAaxX HEMNPEIEIbHBIX YIJIE€BOJIOPOIOB;
AKCIEPUMEHTAJIbHO TMOJATBEPAUTh TEOPETUYECKUE 3HaHHUS O JabOpaTOPHBIX CIOCO0AaX MOIYYEeHHUS
HETPEEIbHBIX YIJIEBOJOPOIOB U UX XUMUYECKUX CBOWCTBAX;

3a/iaHus BBIIOJHSIOTCS B )KypHaJse JUIsl JaOOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. U3yueHue B A€MOHCTPALlHOHHOM BapHaHTE XUMUYECKUX OMBITOB!

-- TIOJIy4EHUE 3TUJICHA

- TOpPEHUE 3TUJICHA

- B3aMMOJICHCTBHE dTUIIEHA C OPOMHOM BOJIOH.

- IECTBUE IICPMaHTraHaTa Kajaus Ha STHICH

- MIOJIy4YEHUE alleTUIICHA.

- TOPEHUE allCTHIICHA.

- OKHCJICHHUE alleTWIEHA PACTBOPOM IIEPMAHraHaTa Kajusl.

2. 3anucarth Bce HEOOXOIMMBIE YpaBHEHUS XUMHUUYECKUX PEAaKLUH B M3YYEHHBIX XMUMHUYECKUX
JKCIEPUMEHTAX.

3. Onucarpe HaOJIIOAEHUS U C/IENaTh BBIBOJBI O MPOJIEIaHHOM paboTe.

4.0TBETUTh HAa KOHTPOJIbHBIE BOIIPOCH] U MOATOTOBUTHCS K 3AILUTE IPAKTUUECKOH PaOOTHI.

Cooeporcanue 3a0anuii: cMmompume MemooudecKue yKazanus no npaKmuieckum pabomam.

KoHTpoJibHBIE BOIPOCHI.

1. B kakue peakuuu HPUCOEIUHEHUs BCTymaroT ankeHsl? [IpuBenute mnpumepsl ypaBHEHUMH
peakuui A IpoIWICHa.

2.HanumuTe ypaBHEHHE peakLMM FOPEHUs MPOIMIEHA U ero B3auMoJIeHCTBUS ¢ OpOMHOI BOIOM
U IIEPMAHraHaTOM KaJusl.

3.Hanummure ypaBHEHHE peakIMK B3aUMOJICHCTBUS IIEHTEHA C XJIOPOBOJOPOIOM U XJIOPOM.

4. Kakue peakuuu SBISAIOTCS KadeCTBEHHBIMM Ha [BOMHYIO M TpOHHYIO cBA3b. llpuBenure
IIPUMEPBI.

IIpakTnyeckoe 3ansaTue Ne9.
Pemenue 3KcnepuMeHTAJNBHBIX 32124 110 TeMe: «M3y4YeHne aneTn/jieHa U ero CBOMCTBY.
Ilesab: MO3HAKOMHUTBCS C METOJOM TIOJIy4EHMs aleTH/IeHa B J1a0OpaTOpud U XUMHUYECKUMHU
CBOMCTBaMH alleTUJICHA.
3amaHus BBIOJIHAIOTCS B JKypHaJe JUisd 1a00paTOPHBIX U MPAKTHUECKUX PadoT:
1. 3ydyeHne B IEMOHCTPALIMOHHOM BApUAHTE XMMHUYECKUX OIBITOB:
- MIOJIy4YEHHUE ALETUIICHA;
- TOPEHUE allCTUIIEHA;
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- OKUCJICHUE aleTUIIEHA PACTBOPOM IIEPMaHIaHaTa Kajus;
- B3aUMO/ICHCTBUE alleTUIEHa ¢ OpPOMHON BOJOM.

2. 3anucaTh Bce HEOOXOUMbIC YPAaBHEHHS XMMUYECKUX PEAKIMi B N3YUYCHHBIX IKCIICPUMEHTAX.

3. Onucarps HAOIIOJCHNS U CHIENIaTh BBIBOBI O MPOJEIaHHON paboTe.

4. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI M MOJATOTOBUTHCS K 3aIUTE MPAKTUYECKON pabOTHI.
Cooeporcanue 3a0anuti. cMmompume mMemooudecKue yKazanus no npakmudeckum pabomam.
KonTpoabHbie BONpPOCHI.

1. Kakue peakuuu Ha3bpIBalOTCS: a) THAPUPOBAaHUEM; O) IETUAPUPOBAHUEM; B) NOJIMMEPU3ALIUEH?

2. Kakoii xumudeckuii mporiecc Ha3piBaroT peakiueit M. I'. Kyaepos? [IpuBectu ypaBHeHUE

pEAKLUH.
3. Uto Takoe: XJIOPBUHMI, OTUXIOPBHHUI?
4. N300pa3uTh XUMUYECKUM YpaBHEHHEM Ipoliecc 00pa30BaHMsl MOJUXJIOPBUHIIIA. [ e
MIPUMEHSIOT 3TO BEIIECTBO?

IpakTuueckoe 3anstue NelO.

Pemenue s3xcnepuMeHTAILHBIX 32/1a4 N0 Teme: ''CBoOMCTBA CIMPTOB M AJIbErHA0B '

Heb: n3ydnTh CBONCTBA OJJTHOATOMHBIX U MHOTOAQTOMHBIX CIUPTOB Ha MPUMEpE 3TaHOJa U
TJIMIIEPUHA; CBOMCTBA aJIbICTUIOB Ha MpuMepe hopMalibIeruia.

3aaHus BBITIOJHAIOTCS B XKypHaJe s 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. 3y4yenue B J€eMOHCTPAIIMOHHOM BapUAHTE XUMHUECKHUX OTBITOB:

- TOPEHHE OJTHOATOMHBIX CITHPTOB.

- B3aUMO/ICHCTBUE HATPHUSI C BOJAOW U CIMPTaMHU.

- B3aMMOJICHCTBHE TIIUIIEPUHA C HATPUEM.

- KaU€CTBEHHAs Peakius Ha TIIULIEPUH

- OKHCJICHHE 3TUJIOBOTO CITUPTA.

- B3aumoiericteue popmanpaeruaa ¢ Cu (OH):.

- peaKIus «cepeOpsTHOTO 3epKajiay

2. 3anucatb Bce HE0OXOIMMbIE YpaBHEHUSI XUMUUYECKUX PEAKIIMi B U3yUYEHHBIX SKCIIEPUMEHTAX.

3. OnucaTh HAOMIOIEHUS U ClIeaTh BBIBOJIBI O MPOJIeIaHHOM padoTe.

4. OTBEeTUTH HA KOHTPOJIbHBIC BOIIPOCHI X IIOATOTOBUTHCS K 3alIUTEC HpaKTquCKOfI pa6OTbI.

Cooeparcanue 3a0anuti; cmompume mMmemoouyecKue YKa3aHus no npaKxmudeckum pabomam.
KoHTpoJibHBIE BOIPOCHI.

1. Kakue BemiecTBa Ha3piBatoTcsi cnupramMu? [lo kakuMm mpuszHaKaMm KIACCU(PHUIIUPYIOT CIUPTHI?

[IpuBeauTe mpuMepsl.
2. Hanumure cTpyKTypHBIE (POPMYIIBI CIETYIOMIUX COSAMHEHUN:

3-MeTuineHTanon-3; Oyranon-2; nponauanoni-1;2; 2-metundyranon-2; 2,3,4-TpuMeTHUIIIEHTAaHO -
2; MeHTaHauon-2,4; 2-MeTUIponanon-2; 2,2-quMetunoyranon-1; 3-mertundenon; 3-MeTUnOyTaHIuoN-

1,2; 2-meTriIneHTanon-2; 2,2- IMMeTHIIpoIiaHo-1.

3. OxapakTepusyiiTe (hu3nueckue CBOWCTBA MpeaeiabHbIX cnupToB. Kakoe ux ¢usmonorunueckoe

JICHICTBHE Ha JKUBKIC OpraHru3Mhbl.

4, C KaKMMH us3 INCPCUUCIICHHBIX  HMIKC  BCIICCTB 6yz[eT pe€arupoBaTb STHJIOBBIN

CHUPT:0pOMOBOJIOPOA, BOJIOPO; HATpUil, Meab, okcua Menu (II), koHII. cepHas KUCIOTa MPHU Pa3HOM
temneparype, MmypaBbuHas kuciaora HCOOH? Hanumure ypaBHEHUSI COOTBETCTBYIOIIMX PEAKUUU U
YKOKHUTE yCIOBUS MX MpoTekaHus. Kakue emre XMMUYECKHE CBOMCTBA XapaKTEepPHBI AJIsi MPEIEIbHBIX

OJAHOATOMHBIX CIIUPTOB, pPACCMOTPUTC UX HA IPUMEPE 3TaHOJIA.

5. Hanwuiute YpaBHCHUA XUMHUYCCKUX peaKHHfI, COOTBCTCTBYIOIIHUX B3aHMOJICHCTBUIO TIMnaepruHa

c: Na, Cu(OH)2, HNO3. Kakast u3 3TUX peakluil SBISETCS KaueCTBEHHOMN ?

4. M3o0pa3ute CTPYKTypHbIE (OpPMYNBI BCEX AlbJAETUIOB, MOJEKYIApHas (GopMyna KOTOPBIX

CsH100., noamuimuTe uX Ha3BaHMA.
5. C moMo1Is0 Kakoi peakIiui MOXKHO J0Ka3aTh, YTO B PACTBOPE HAXOJUTCS aJIbJETH 17
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JlabopaTopHoe padora Ne3.
Pemenne 3xcnepuMeHTATbHBIX 3a/1a4 10 TeMme: "' Kap0oHOBBIe KHCJI0THI M X POU3BOIHbIE "

Heab: Ha MpPaKTUYECKUX MPUMEPAX 3aKPEHUTh 3HAHUS O CTPOSCHUHM M CBOMCTBAX KapOOHOBBIX
KHCIIOT, BBICIIMX KapOOHOBBIX KHCIOT. DKCIEPUMEHTAIBHO 3aKPEIUTh MOHSATHS O JKUPaX KaK CIOKHBIX
adupax

3a/iaHus BBIIOJHSIOTCS B )KypHaJIe /71l JJaOOpaTOPHBIX U MPAKTUYECKUX padoT:

1.IIpoBeneHne ONbITOB:

- B3aHMO/ICHCTBHE YKCYCHON KUCIIOTHI C HEKOTOPHIMU METaJUIaMHU

- B3aUMOJIEHCTBUE YKCYCHOM KHCIIOTBI C OCHOBaHHUSAMHU

- B3aUMO/JICHCTBUE YKCYCHOM KHUCJIOTHI CO CIUPTaMU

- OKHCJIEHHE MypaBbUHOMN KUCIOTHI OKCUIOM cepedpa

- SKCMIEPUMEHTAIILHOE OIPE/IeNICHNE BEIIEeCTB (KapOOHOBBIX KUCIIOT)

2. 3anucarh Bce HEOOXOIUMBIC YPaBHEHUSI XUMUUYECKUX PEAKIIUH B U3YUECHHBIX SKCTICPUMEHTAX.

3. OnucaTh HAOMIOICHUS U ClIeTIaTh BBIBOBI O MPoJIeTIaHHOM padoTe.

4.0TBETHTh Ha KOHTPOJILHBIC BOITPOCHI U TIOJITOTOBUTHCS K 3aIUTE MTPAKTUICCKON pabOTHI.

Cooeporcanue 3a0anuti. cMmompume mMemooudecKue yKazanus no npakmudeckum pabomam.

KonTpoabHbie BONPOCHI.

l.Hanmumute cTpyKTypHBIE (POPMYNBI CIAEAYIONIMX KapOOHOBBIX KUCIOT: a) 2-MeTHIOyTaHOBas
KHCJIOTA, 0) 2,2 TUMETUIITIPOTIaHOBAsT KUCIIOTA.

2. Kakoe opraHnmyeckoe COEIWHEHUE MOJYYUTCS MPU BOCCTAHOBJIEHHH BOJOPOJOM OJIEMHOBOMU
KHUCJIOTHI? 3aUIINTE COOTBETCTBYIOIIYIO PEAKIIHIO.

3. UeM oTiMUaroOTCs TBEP/IbIC )KUPHI OT XUIKUX? M300pasute cTpyKTypHBIE (GOPMYITBI HEKOTOPHIX
BOXHEHUIINX KapOOHOBBIX KHCIIOT, KOTOPHIE BXO/AT B COCTaB PACTUTEIBHBIX MACEIL.

4. Hanumwure CTPYKTYpHYIO (OpMYITy CJIOXKHOTO 3(dupa, 00pa30BaHHOTO TIULIEPUHOM C
MaJIbMUTUHOBOM, CTEAPUHOBOM U MACISIHOM KHUCIIOTaMU.

JlabopaTopHoe padora Ne4.
"XuMuyeckue cBoiictea anujnHa. [{BeTHbIe peakuuu HA OeJaKu."
Lenap 3aHATHA: MMO3HAKOMUTHCS C OCHOBHBIMH XMMHUYECKHMMH CBOMCTBAMH a30TCOAEPIKAIINX
OpPraHMYECKUX COCAMHEHUN, KaYeCTBEHHBIMU PEaKLUIMHU, UCTIOIb3YEMbIMU JJIs1 OOHAPYKEHUS OCJIKOB.
3aaHus BBIMOJIHIIOTCS B JKypHAJe Ui Ja00PaTOPHBIX U MPAKTUUYECKUX padoT:
1. 3yuenue B 1€MOHCTPALIMOHHOM BapHAHTE XUMUYECKUX OTBITOB:
- MOJIy4eHUEe aHWINHA
- B3aMMO/JICHCTBHE aHWJIMHA C OpOMHOM BOIOM
- TOpEeHUE aHUJINHA
- CBOMCTBO O€JIKOB
- BzauMoaencreue 6enkoB ¢ HNO3
- OuypeToBas peakius
2. 3anucath Bce HEOOXOIUMBIE YPaBHEHUSI XUMUYECKUX PEAKIUN B U3YYEHHBIX IKCIIEPUMEHTAX.
3. Onucath HAOMIOACHUS U CAENATh BBIBOJBI O MPOJIEIaHHOM padoTe.
4.0TBETUTh HA KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3aIIUTE JTa00PaTOPHOM pabOTHI.
Cooeporcanue 3a0anuii: cMmompume mMemooudecKue yKazanus no 1aoopamopusvim pabomam.
KoHnTposbHbIe BONIPOCHI.
1. Kakue ¢pyHKIMOHATBHBIE TPYIIIBI COAEPKATCS B AMUHOKUCTIOTaX?
2. Yro Takoe 3aMEHUMBbIE U HE3aMEHUMbIE aMUHOKUCIIOTHI?
3. IlpuBenute mnpumep apomaThdeckoro amuHa. Kakue XuMHYecKHe CBOWCTBA JJsl HETO
XapaKTepHbI?
4. Hanuimute ypaBHEHUE peaKIUy MMOJTy4eHHs TPUIIETITHIA.

JlaGopaTopHoe paGora Ne5.
"CBoiicTBa yriiesoaoB"
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Henb: Ha MpakTUYECKUX MPUMEpaxX 3aKpEeNUTh 3HAHUS O CTPOCHHMM M CBOICTBAaX YIJjeBOJOB Ha
IIpUMepe TJIIOKO3bl U Kpaxmana. [IpuBuTH 3HaHUS O 3HAYEHUU YIJIEBOJOB ISl YKU3HEAEATEIBHOCTU
OpraHu3ma, yMeTb OIPEACIIATh IIIIOK03Y, (PPYKTO3y U KpaxMall B paCTHTENIBHBIX POJYKTaX KaueCTBEHHBIMHU
peaKUusAMHU.

3amaHus BBITIOJIHAIOTCS B KypHaJe Ut Ja00paTOPHBIX U MPAKTHYECKUX PadoT:

1. 3yueHue B 1€MOHCTPALlMOHHOM BapHaHTE XUMUYECKUX OIBITOB!

- B3aUMO/ICUCTBHE TITFOKO3bI ¢ ruapokcuaoM meau Cu(OH)2

- peakmust «cepeOpsIHOTO 3epKaja»

- 00yriMBaHUE caxapo3bl

- TUAPOJIU3 Caxapo3bl

- IPUTOTOBJIEHUE KPaxXMaJIbHOIO KiIeHcTepa

- KQUeCTBEHHAs peakiys Ha Kpaxmal

- OKHCJIEHUE 1I€IUTI0JIO3bI

2. 3anucatb Bce HEOOX0IMMbIE ypaBHEHUSI XUMUUYECKUX PEAKIIUN B U3YUYEHHBIX SKCIIEPUMEHTAX.

3. Onucath HAOMIOIEHUS U ClIeTIaTh BBHIBOBI O MpoJIeTIaHHOM padoTe.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3aIIUTE J1a00paTOPHOM pabOTHI.

Cooeporcanue 3a0anuii; cmompume MemoouyecKue YKa3anus no 1adopamopusvim paboman.

KoHTpoJibHbIE BONIPOCHI.

1.Kakue BemiecTBa OTHOCATCS K yIJIEBOJIaM, U [TOYEMY UM OBLJIO JaHO TaKoe Ha3BaHHUE?

2. Yto Takoe MOHOCaxapa, Aucaxapa, nojmcaxapa? B uém ux otinuue apyr ot apyra?

3.Yka3arb kakue (QyHKIHMOHAIbHBIE IPYIIBI UMEET III0K03a, U KaKUEe CBOWCTBA MPOSBISAET?

4. Kakue XUMUYECKHE CBOICTBa JUIsl IVIFOKO3bl M TJIMIIEpUHA SIBISIFOTCS OOLIMMHU, U YE€M 3TH
BEIIECTBA OTIMYAKOTCS APYr OT Apyra? Hanummre ypaBHEHUS] COOTBETCTBYIOIINX PEAKIUM.

5. CocTaBUTh YpaBHEHHMSI pEaKIUi MpPH MOMOIIU, KOTOPBIX Caxapo3y MOXKHO MPEBPATUTh B
3TaHOJI.

IIpakTnyeckoe 3ansaTue Nell.
Pemenne 3xcnepuMeHTAJBLHBIX 32/1a4 10 TeMme: «PenieHne IKCNepUMEeHTAJIbLHBIX 32/1a4 110
PAacCO3HABAHUIO OPraHUYECKUX BElIeCTBY.

Heanb: ¢opMupoBaHWE HABBIKOB pPACO3HABAHUS OPraHUYECKUX BEHIECTB C  IOMOIIIBIO
XapaKTEPHBIX (KAaUeCTBEHHBIX) PEAKIIMK, 3aKPEIUICHHUE YMEHUHN TI0 COCTABJICHUIO YPaBHCHUM peakluii Ha
CBOICTBA U MOJYYECHHUE BEILIECTB, PEIICHUIO YKCIIEPUMEHTAIIbHBIX 3a]1a4.

3aaHust BBITIOJIHSAIOTCS B )KypHAJIE JIsl JIJAOOPATOPHBIX U MIPAKTUUYECKUX PabOT:

1. ITpoBeneHrE ONBITOB:

- HKCIIEPUMEHTAIIBHOE OIPE/ICIICHNE BEIIECTB PAa3IMUYHBIX KJIACCOB

- SKCIIEPUMEHTAIBLHOE OIPE/IeJICHNE BEIIECTB — KAPOOHOBBIX KUCIOT

- KQUeCTBEHHbIE peaklnu Ha PYHKINOHAIBHYIO TPYIITY

2. 3anucath Bce HEOOXOIUMbIE yPaBHEHUSI XUMUUYECKUX PEAKIIUN B U3YUYEHHBIX IKCIIEPUMEHTAX.

3. OnucaTh HAOMIOICHUS M ClIeJaTh BBIBOBI O MPOIeIaHHOMN padoTe.

4.0OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI U MOJTOTOBUTHCS K 3AIUTE

3. OTBeTUTH HAa KOHTPOJIBHBIC BOMPOCHI U MTOATOTOBUTHCS K 3aIIUTE MPAKTHYECKON pabOTHI.

Cooepoicanue 3a0anuii: cMmompume MemoouyecKkue yKazanus no npaKmuyeckum paboma.

KoHnTposbHbIe BONIPOCHI.

1. Kakue peakuyu Ha3bIBatOTCSI KAYECTBEHHBIMU ?

2. Yto HazpiBaeTcs PYHKIHMOHAIBHOM Ipymnmnoit?

3. Kakue QpyHKIIMOHANBHBIE TPYIIBI Y CIUPTOB, ajbJETHI0B, KUCIOT?

Pasnen 5. Kunernueckue ¥ TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peakuui

IIpakTnueckoe 3ansTue Nel2.
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Pemienne NnpakTHKO-OPHMEHTHPOBAHHBIX PACYETHBIX 32/1a4 M0 TeMe: ""CKOPOCTH XMMHYECKHX
peakumii. XuMmu4yeckoe paBHosecue'

Heab: yrnyouth W 0OOOHINTH TEOPETHUYECKHE 3HAHUS O CKOPOCTH XHMHUYECKOH peakiuw,
3aKpEeNHTh 3HAHHE (OPMYIN BBIPAKEHUS CKOPOCTH PEAKLUi, HAYYUTHCS BBIIOJIHATH PACUETHI, HCIIOIB3YS
naHHblie (hopMynbl. HayauTbes BEIBOIUTH KOHCTAHTY XUMHUYECKOTO PaBHOBECHSI.

3amaHus BBITIOIHAIOTCS B JKypHAJe Ut Ja00paTOPHBIX U MPAKTHYECKUX PadoT:

1. Pemienne 3amad mo BapuantaMm, O(OpPMIIGHHE pEIIEeHHUs, COTJIACHO IMpHMepa M alropuTMa
pernenus 3aaayu. OnucaTh NOPSIOK JECHCTBUM.

2. Cnenathb BBIBOJI O MPOJICITAHHON padoTe.

3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI M MOJITOTOBUTHCS K 3aIUTE MPAKTUIECKON pabOTHI.

Cooeporcanue 3a0anuti. cMmompume mMemooudecKue yKazanus no npakmuieckum pabomam.

KonTposabHbie BONPOCHI:

1. Yto Ha3bIBaeTCs, CKOPOCTHIO XUMUYECKOUN peaKkiuu?

2. Kakue ¢akTopbl BIUAIOT Ha CKOPOCTh peakuuu’?

3. Kak 3aBUCHT CKOPOCTh XMMHUYECKON PEaKIIMK OT KOHLEHTpauu?

4. KakoBa poJib KaTaiau3aTopa B XMUMUYECKOMN peaKkiuun?

5. Kak Ha3bpIBaeTCs peaxiiysi, MpOTEKAromas B MPUCYTCTBUHU KaTaau3aTopa?

Pa3nen 6. PacTBopsl

IIpakTuyeckoe 3ansaTue Ne 13.
Pemenue npakTHKO-OPUEHTHPOBAHHBIX PacUeTHBIX 3a/1a4 Mo TeMe: PemeHue 3aja4 Ha
NMPUTOTOBJIEHHE PAaCTBOPOB.

Hean: mpruoOpeTeHNe HABBIKOB MPUTOTOBIICHUSI PACTBOPOB PA3TMYHON KOHIICHTPAIUU M3 CYXOH
COJIM UK O0Jiee KOHIIEHTPUPOBAHHOTO PAaCTBOPA.

3amaHust BHITIOJIHSAIOTCS B )KypHAJIE TSl JTAOOPATOPHBIX U MTPAKTUYECKUX paboOT:

1. Pemmnte 3amaun, opopMUTE pEIICHUS, COTIIACHO TTpUMepa pemeHus 3aaayn. OMUIIITe ToPSI0K
TNIEUCTBUI.

2. CaenaiiTe BBIBOJ O TIPOJICTAHHOW pab0OTe M ONMUIIUTE 00JIACTh TPUMEHEHHUS TPUTOTOBICHHOTO
pactBopa.

3. OTBeTUTH HA KOHTPOJBHBIC BOMPOCHI U MTOATOTOBUTHCS K 3aIIUTE MPAKTHYECKON pabOTHI.

Cooeporcanue 3a0anuii: cmompume Memoouyeckue YKa3anus no nPpaKkmuyeckum pabomam.

Kpurepun ouenku:

Kputepun oueHKH BbINOJHEHHUS NMPAKTHYECKUX U JJA00PATOPHBIX PadOT 0 XUMMH.

OneHka «3a4TEHO»:

- paboTa BBIIOJIHEHA IPABWIBHO, CJICIAHBI IPaBHIIbHbIC HAOIIOACHHS M BBIBOJIbI, HAIMCAHbI
ypaBHEHHUSI PEaKIUi, MOTYT OBITh JOMYIIECHBI HECYIIECTBCHHbIC OMMOKA B paboTe C BEIIECTBAMH U
000pyI0BaHUEM, JIOMYIIICHBI HECYIIECTBEHHBIC OMIMOKY B HANIMCAHUH YPAaBHEHUN PEaKIIUi;

- JKCHEPUMEHT OCYIIECTBIICH IO IUIAHY C Y4€TOM TEXHUKH O€30MacHOCTH M MpaBUJ pabOThHI ¢
BEIIECTBAMU U 000PYIOBaHUEM;

- HAyYHO I'PaMOTHO, JIOTUYHO OIMHCaHbl HAOIIOACHUS U CPOPMYITHPOBAHBI BBIBOJBI U3 OMBITA. B
MIPEJICTaBJICHHOM OTYETEe MPABUIBLHO U aKKYPaTHO BBITIOJIHEHBI BCE 3aMTUCH, TAOIHIIbI, PUCYHKH, YEPTEXKHU,
rpaduKy, BEIYUCIEHUS U CIIETaHbl BBIBOJIBI; JOIYCKAETCs OIINOKA B X0/I€ SIKCIIEPUMEHTa B OOBSICHEHHH, B
odopmIIeHHN PabOTHI,

- Ha 3alUTe TpakTHYecKoit/ mabopatopHOil pabOThl OOYYAIOIIMICS H3JIaraeT TEOPETHUYCCKUMN
MaTepuan B OMPEEIEHHON JOTHYeCKON MOCIe0BaTebHOCTH, JAOMYyCKaeTcs JBe-TPU HECYIIeCTBEHHbIE
OIIMOKY, UCTIPABJICHHBIE TI0 TPEOOBAHUIO YUUTEIS.

OneHka «He 3a4YTeHO».

- JOmyIIeHbl ABe (M OoJiee) CYIIECTBEHHBIC OIMMOKK B XOJE: DKCIIEPUMEHTa, B OOBSICHEHHH, B
opopmiieHnrn paboOThl, B COOMIOJCHUH TPaBUI TEXHUKU O€3 OMACHOCTH MPHU padoTe ¢ BElIeCTBaMHU U
o0opynoBaHHEM, KOTOPBIE OOYUYAIOIIHIICS HE MOXKET UCIIPABUThH JIaXkKe M0 TPEOOBAHUIO YUUTENS,
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- paboTa He BBITIOJIHEHA, Y 00Y4aloIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHbBIC YMEHUS;

- Ha 3alUTe MPaKTUYECKOoW/ 1abopaTopHOi pabOThl OOHAPYKEHO HEMOHUMAHHE O0YJArOIUMCS
OCHOBHOTO COJIepKaHMsI y4yeOHOro Marepuaja WM JOIYIIEHBI CYIIECTBEHHBIE OINMOKH, KOTOpbIC
oOy4Jaromuiicst He MOXET UCIPABUTH IPH HABOISAIINX BOIIPOCAX MPETOaBaTesi, OTCYyTCTBHE OTBETA.

3amMTa NPaKTH4YeCKOoiin J1a00paTOPHOil padoThI:

[Tox 3amuTol MpakTUYecKoi/ 1abopaToOpHO pabOThHI MOAPA3yMEBACTCS:

1. [IpencraBineHue mNpemnogaBaTeI0 CBOETO JIAOOPATOPHOTO >KypHaja (TETpaau) C IMOJHOCTHIO
o(OpPMIICHHOH pabOTOH U MPOBEPKa €€ MPEIOIaBaATEIICM.

2. CobecenoBaHue ¢ MPEToiaBaTesieM MO TEOPUU U METOJMKE IKCIIEPUMEHTA, a TAKKe OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI B KOHIIE KaX10# JabopaTopHOi paboThl. Eciam cpemyt KOHTPOJBHBIX 3a/1aHHMA
€CTb 33J]a4H, TO OHH JJOJDKHBI OBITH BBHITIOJHEHBI B TUCHbMEHHOU (hOpMe B TETPaIH.

Cnarp paboty mperojaBaTeato (T.e. 3alIUTUTh €€ Ha OICHKY) MOXKHO Ha TOM JK€ 3aHSITHH, Ha
KOTOpPOM OHa BbINoJHsIack. Eciu odopmienne paboTel TpeOyeT TOMOIHUTEILHOTO BpEMEHHU (Hampumep,
B HEll ecTh OoJjbmmas rpaduyeckas 4acTh), TO 3alllMTa BBHIIOJHCHHOW MpaKTHYeCcKoi/ 1abopaTopHOi
paboThI MPOBOJUTCS HA CIEIYIOLIEM 3aHATUH.

Kpurtepnu onieHKH pelieHuil pacuyeTHbIX 3a1a4.

Onenka «5»B JIOTMYECKOM pAacCyXJE€HWHM U pEIIeHHH HeT OomHuOOoK, 3ajada pelieHa
paIrMoHaIBHBIM CTIOCOO0M;

OrneHka «4»: B JJOTUYECKOM PACCY)KJICHHH W PEIICHHS HET CYIIECTBEHHBIX OMIMOOK, HO 3agava
pereHa HeparMoHAIBHBIM CIIOCOO0M, WITH JIOTYIIEHO He 00Jiee IBYX HECYIIIECTBEHHBIX OITHOOK.

Omenka «3»: B JIOTHYECKOM PACCY)KJICHUHM HET CYIIECTBEHHBIX OMMUOOK, HO JIOMYIIECHA
CYIIECTBEHHAsI OINOKA B MAaTEMAaTHYECKHIX pacueTax.

Onenka «2»: UMeeTcs CYIIECTBEHHbIE ONIMOKH B JIOTMUECKOM pacCyXJE€HWU U B pEUICHHUH; -
OTCYTCTBHE OTBETa Ha 3aJlaHUE.

[Ipu noaroToBke 1a60pPaTOPHON PabOTHI K 3aIIUTE CIIETyeT MOBTOPUTH COOTBETCTBYIOIIHE
paszenbl M0 KOHCHEKTY JICKIUHM U yYeOHHKY.
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Ilepeuens Bonpocos (3a1a4)
JJIsl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH/3a4eT)

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

1.Ilepnonnueckuii 3akoH M nepuoanyeckas cucrema snemeHToB [[.M. MenneneeBa B cBere
YU€HHUS O CTPOCHUHU aTOMa.

2.CoBpeMEeHHbIE MpPEACTABICHUS O CTPOCHHUU ATOMHBIX OpOUTaNed XUMHUYECKHX DIIEMEHTOB.
OnexrpoHHbIe (HOPMYIBI U rpadUIecKre CXeMbl CTPOCHHUS dJICKTPOHHBIX CIIOEB aTOMOB.

3.CocraB aToMHbIX siaep. M3oTomnel. [IoHATHE XMMHUYECKOTO JIEMEHTA.

4.VI3mMeHeHHe coCTaBa, CTPOEHHMS M CBOWCTB IPOCTBIX BEUIECTB-HEMETAJIOB, 00pa30BaHHBIX
3JIEMEHTaMU: a) OJIHOTO Meproia; 0) OIHOM rpymbl iepuoanyeckon cucremsl J[.M. Menneneena.

5. YUTo Takoe nepuoj, TpyIia, MoArpynna B nepuoanyeckoi cucreme? Jlaiite onpenenenue.

6. Kakue noarpynmnel Ha3bIBalOTCS TJIABHBIMHU M KaKUe MOOOYHBIMU?

7. Kak U3MeHSIOTCSI METAJUTMYECKUE CBOMCTBA 3JIEMEHTOB B T'PYIIE U B niepuojie?

8. CdopmynupyiiTe NPUHLMIBL, B COOTBETCTBUM C KOTOPBIMH TPOUCXOJUT 3allOJIHEHHE
AJIEKTPOHHBIX OpOUTaNel B aToMe.

9. CKOJIbKO 3JIEKTPOHOB MOKET MaKCUMAJIbHO HAXOJUTHCS HA OJJHOU AJIEKTPOHHOM opouTamun?

10. CKoNBbKO 3JIEKTPOHOB MAaKCUMAJIbHO MOKET HAaXOJIUThCS Ha S-NIOJIypoBHE? p-mnoaypoBHe? d-
Mo TlypoBHE?

Paspnen 2. Xumuyeckne peakuuu

1. Kakue peakiiuu Ha3bIBAIOTCS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIMU ?

2. Yto Takoe crereHb OKuciaeHus1? YTo Takoe BaJIeHTHOCTE?

3. Kak omnpenenuth C.0. A 3JIEMEHTOB, BXOJSIIMX B COCTaB MOJIEKYJ WJIM CJIOKHBIX HOHOB?
[IpuBenuTe npumepsl.

4. Yemy paBHa CTENIEHb OKUCIICHHS B MTPOCTHIX BEIIECTBAX?

5. Kak HaliTu MakCUMaIbHYI0 U MUHUMAJIBHYIO CTEIIEHb OKUCIICHUS?

6. Kakue peakiuym OTHOCATCS K OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM PEAKIIUASIM ?

7. JlaiiTe mOHATHE MPOLIECCOB OKUCIICHHS U BOCCTaHOBJIeHU. [IpuBeauTe mpumMepsl.

8. UTo Ha3pIBaeTCS OKUCIIMTEIIEM?

9. Uto Ha3wIBaCTCS BOCCTAHOBUTEIEM?

10. OnpenenuTs CTENEHb OKUCICHUS KaXK0T0 aTOMa B CJICIYIOIINX BEIIECTBAX:

CEepHHCTas KUCI0Ta, oprodochopHas KHCIOTa, XJIOPHAs KUCIO0Ta, IEpMaHTaHaT Oapwus, MIePOKCH]T
BOJIOpOJa, OMXpoMaT aMMOHUS, aMMHAK, TP Maruus, okcu mapranmna (VII)

11. OnpenenuTs MakCUMajibHO U MUHMMAJIbHO BO3MOYKHYIO CTENEHb OKHCJICHHUS Y AJIEMEHTOB:
docdopa, cepsl, yriaepoaa, 6poma, Maprasia

12.9nexkrponutuyeckas guccounanus. CteneHp auccoruanu. CUabHbIE AJIEKTPOIUTHI.

13.Peakiiuu HOHHOTO OOMEHA B BOJHBIX PACTBOPAaX, YCIOBHUS UX HEOOPATUMOCTH.

14.I'naposu3 coneil.

Pa3nen 3. CTpoeHne u cBOiicTBA HEOPraHUYeCKHUX BellleCTB

1. Kakyio XMMHUYECKYIO CBSI3b Ha3bIBAIOT KOBAJIEHTHOM?

2. JlaiiTe onpeneneHne NOJSIpHON U HETIOJSIPHOM KOBAJIEHTHOM CBSI3H.

3. YTo Takoe 31eKTpOOTPULATEIbHOCT?

4. OxapakTepHu3yiiTe MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOU CBSI3U.

5. B ueM paznuumne KOBaJE€HTHOM MOJSPHON U KOBAJIEGHTHOM HEMOJISIPHOM CBSA3U?

6. Haitte OIIpECIICHUE TepMHUHAM: «HAOHY, «KaTUOHY, «AHHOH.
KakoB mexanu3m oOpa3oBaHus HOHHOM cBsi3u? [IpuBeauTe MpuUMephl BEIeCTB C HOHHOM CBS3BIO.

7. KakoB MexaHn3M 00pa30BaHMs METANINYECKOU CBS3U?

8. Kakas cBs3p HaszpiBaeTcs BojopoaHoii? KakoB mexanusm ee oOpasoBanus? IlpuBenute
IIPUMEPBI BEILECTB C BOJIOPOIHOM CBSA3BIO.
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9. OOmiast xapakTepHCTUKA METAJUIOB TJIABHBIX MOATPYII MEPHOANYECKON CUCTEMBl XMMHYECKHX
anemeHnToB .M. MeHneneeBa, CTpO€HUE UX aTOMOB. MeTanyeckas CBsI3b.

10.0OxucaNTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA U CTENIEHU OKUCIECHUS XUMUYECKUX JIEMEHTOB.

11 Yro takoe kucnoter? OnpeaeneHue, KIacCupUKaIys.

12. Yto takoe comu? OmnpenencHue, KiacCupuKaIus.

13. Yro Takoe ocHoBaHus? OnpenencHue, KiaccupuKarms.

14. Yto Ttakoe okcupi? OnpeneneHne, KiacCupuKaus.

15. [lepeunciure cBOWCTBA KUCIOT, HA30BUTE IJIaBHBIN IEUCTBYIOMINI HOH KUCIIOT.

16. Ilepeuncinure cBOWCTBA 1Ie/I0YEH, HA30BUTE UX IVIABHBIN AEHCTBYIOIINMI HOH.

17. Ilepeunciure cBOKWCTBA COJIEH, BCNOMHHUTE CIIOCOOBI UX MOJIyUEHHUS.

18. Kak amdoTepHbIe THAPOKCH B B3aUMOJICHCTBYIOT C paCTBOPAMH HIENOYei?

19. B uém paznuuue B CTPOSHUH BHEITHETO SHEPreTUYECKOTO YPOBHS Y METAJUIOB U HEMETAJIOB?

20. CKOJIbKO HApYX HBIX 3JIEKTPOHOB UMEIOT aTOMbI METAJUIOB TJIaBHBIX U MOOOYHBIX MOATPYII?

21. [lepeuncnure U3BECTHBIE BaM XMMHUYECKHE CBOMCTBA METAJIIIOB.

22. Kak MO>KHO MOJY4YUTh METaJIbl U3 UX COCTUHEHUN?

23. Kakue cBOMCTBa — OKUCIIMTEIEH UM BOCCTAHOBUTENEH — MPOSBIISAIOT METAJIIbl B XMMHUECKUX
peakuusix?

24. PacckaxuTe 00 3JIEKTPOXUMUYECKOM psijie HANPSHKEHUH METaJIOB.

Paspnen 4. CTpoeHue H CBOCTBA OPraHMYECKUX COCAUHEHHU I

1. OCHOBHBIE ITIOJIOXKEHUS TEOpPHUM XUMHUYECKoro crpoeHuss A.M. byrnepoBa. Xumuyeckoe
CTpOEHHE KaK MOPAJOK COSAMHEHUS U B3aUMHOTO BJIMSIHHUSI aTOMOB B MOJIEKYJIaXx.

2. 3omepust OpraHM4ecKuX COCTUHEHUH, €€ BUIBI.

3. IlpenenbHble yriaeBoaopoisl, ob0mas Gopmyna cocTaBa, 3JIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE.

4. HemnpenenbHble YIIEBOJOPOABI psga 3TWiEHA, oOmas (opMmyla cocTaBa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE, SP2-THOPUAN3ALIHS AIEKTPOHHBIX 00JIakoB aToMa yriaepoaa. zomepus.

5. ALleTHIIEH — IPEICTaBUTEIb YIJIEBOIOPOIOB C TPOWHOU CBS3BIO B MOJIEKYIIE, SP-THOPUIU3AIIHS
ANIEKTPOHHBIX 00JIAKOB aToMa yriaepoja.

6.Apomaruueckue yriaeBogopoapl. CtpykrypHas dopmyna Oenzona (mo Kekyne). DiaexkrpoHHOE
CTPOEHHE MOJIEKYJIbI, IOJIyTOPHAs CBSI3b.

7.'omMOJIOrMYecKuil psAJl IpeneabHbIX OJHOATOMHBIX CHUPTOB. DTHJICHIVIMKOJIb U TJIMLEPUH Kak
MIpeICTaBUTEIM MHOTOATOMHBIX cupToB. denoun, ctpoeHue, pusndeckue U XMMUYECKUE CBOMCTRA.

8. Aubplerunpl, TOMOJIOTMUECKUN psill, CTpoeHue, (GYHKIHMOHAIbHAs Trpynma. XHUMHUYECKUE
CBOKCTBA anpaeruaoB. [lonydyenne, npuMeHEHNE MYPaBbUHOIO U YKCYCHOTO aJIbJIETU/IOB.

9. 'omonoruueckuil psii mpeaeabHbIX OJJTHOOCHOBHBIX KUCIOT.

10. T'moko3a — BaXHEMIIWH MpeACTaBUTEIb MOHOCAXapuJoB, CTpoeHue, (U3MYECKUue U
XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.

11. AMHHOKHCIIOTBI, CTpO€HUE, M30Mepus, (HU3UUYECKHue CBONCTBA, OCOOEHHOCTH XMMHUYECKUX
cBoiicTB. bronoruueckoe 3nadenue aabQa"aMUHOKUCIOT.

Pasznen 5. Kunernueckne u TepMOXHMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XHMHUYECKHX
peakuui

1. Kakoe BeliecTBO Ha3bIBAIOT KaTanu3zaropoM? Kakue siBIeHHs Ha3bIBAIOT KaTaIU30M?

2. Kak B Bamieii Oyayiieit mpodeccuu UCTIONB3YyeTCsl  TEIUIOTa, BBIACIAIOMIASACS PU MPOTEKAHUH
AK30TEPMHUUECKUX PEAKIINi?

3. Oxapakrepu3yiTe NOHITHE «CKOPOCTh XMMUYECKON peakuun». B kakux eaAuHUIaX U3MepsAeTcs
1 OT KakuX (hakKTOPOB 3aBUCHUT CKOPOCTh XUMUYECKOU PEaKIUM?

4. Kakue peakiiuu Ha3pIBalOT HeoOpaTuMbiMu? [IpuBenuTe mpuMepsl TAKUX pPEeaKIUii U HAMTUIITNTE
UX YpaBHEHHUS?

5. Kakue peakiuu Ha3bpIBaloT oOpaTuMbeiMu? B yem 3akirodaercs xumuueckoe paBHoBecue? Kax
€ro CMECTUTH?
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6. Cdopmynupyiite mnpunmun Jle-Illarense. PaccMmorpute BimsHHE Kaxaoro ¢dakropa Ha
CMEIIEHNE XUMUYECKOTO paBHOBECHE?

Pa3nen 6. PacTtBopsl

1. Maiite ompeneneHus: pacTBOp, MCTUHHBIA pPacTBOpP, HACHIIMICHHBIH pPacTBOp, Ko3hduimeHt
PacTBOPUMOCTH.

2.Yem pacTBOp OTIMYAETCS OT MEXaHUYECKON cMmecu?

3. Kakue tambl cMeceld pa3iiyaroT 1o MPU3HAKy OJHOPOTHOCTH?

4. YeM 0TIIMYAIOTCS] ICTUHHBIE PACTBOPBI OT IUCHEPCHBIX CUCTEM?

5. [lpuBeaure mpuMepsl UCTUHHOIO M KOJUIOMJHOIO pacTBOpa, B KOTOPOM: a) PacTBOPUTENb U
PacTBOPEHHOE BEUIECTBO - )KUJIKOCTH, 0) paCTBOPUTEIb — KUJIKOCTh, PACTBOPEHHOE BEIIECTBO — TBEPAOE.
6. Kakue ¢paxTopsl ¥ Kak BIUSIOT Ha pACTBOPUMOCTD B BOJIE TBEP/IbIX BEIIECTB, ra30B?

7. OxapakTepu3yiTe MOHITHE «IUCHepcHas cucteMa». UeMm nucrnepcHas CUCTeMa OTIUYAeTCs OT
OCTaJIbHBIX cMecei?

8. Kakme cucrempl Has3pBaloT rpyboaucnepcHsiMu? Ha kakue rpymnmbl oHu nensarcsi? Kaxoi
MIPU3HAK JIEKUT B OCHOBE TaKoW Kiaccupukanuu?

9. KakuMu JHCIIEpCHBIMH CHUCTEMaMH BBl OyleTe UMETh [ell0 B MpoQecCHOHATBHOM
NeITenbHOCTH?

Pazjnen 7. Xumus B ObITY U NPOU3BO/CTBEHHOI 1eSITEJILHOCTH YeJIOBEKA

1. Cocras, cTpOEHHE U CBOMCTBA MTOJIMMEPOB.

2. OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX TOJMMEPU3ALNH U TOJUKOHICHCALIUH.
[lmacTtmaccel u Kay4yKH.

3. CuHTeTHYeCKHE BOJIOKHA: TOMd(pupHBIE (JIaBcaH) U MOMaMUIHbIE (KarpoH). Pois xumun B
CO3/IaHUU HOBBIX MaTEpUAJIOB.

4. ITpakTH4ecKoe UCIIOIb30BAaHHIE MOIMMEPOB M BOSHUKHOBEHUE SKOJIOTHIECKON POOIEeMBI
BTOPHYHOH MepepaboTKH MOTUMEPHBIX POTYKTOB.

5. bynymiee monmumepHbIX MaTepuaioB. HeoOX0oanMOCTh CO3JaHuMsI IOIMMEPOB, PA3JIararoIIuXCs B
€CTECTBEHHBIX YCIOBUSX U HE 3arpsI3HAIOLIUX OKPYKAIOILYIO Cpey.

6. CocraB, Ha3BaHUA U CBOMCTBA MPEICTaBUTENICH BAXKHEUIIINX KJIACCOB OPraHUYECKUX COCIMHEHUM,
uX (QYHKIHMOHAIBHBIEC TPYIIIBL; IPAKTUYECKOE 3HAUCHNE N3y9aeMbIX OPIraHUYECKHUX BEIIECTB.

7. 'eneTndeckas CBSA3b MEXY BaXKHEHIIIMMH KJlacCaMU OPTaHUYECKUX COEIMHEHUH. 3aBUCUMOCTh
MEX]ly COCTaBOM, CTPOCHHEM U CBOMCTBAMHU OPTaHUYECKUX BELIECTB.

8. XuMmusi B )KU3HU 00IIeCTBA.

9. Ilonarue o BUTaMuHaX. ['pyIina Bo1OpacTBOPUMBIX BUTAMUHOB. brosiornueckas posib.

10. Ilonsatue o BuTamuHax. ['pymnmna >kupopacTBOPUMBIX BUTAaMUHOB. brojorudeckas poJib.
11. JlekapctBa. AHTHOHOTUKH. Cynb(haHuIaMuaHbIE IPETapaThl.
12. T'opmonbl. DepMEHTHI
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Ipunosxcenue
KoMmuiekcHbIi 3a4€T ¢ o11eHKOo# (0MO0J10THSL M XUMMHSA)
OVIL.12 XUMUs
OVYIL.13 BUOJIOI'Us

BAPUAHT Nel

HNHcTpykuus 11s1 00y4aromuxcs

KommnekcHblil 3a4€T ¢ OlEHKOH BKIIOYaeT 4 3aJaHus M0 OWOJOTMH M XMMHUHM W TPOBOJUTCS B YCTHOH
dopme. Kaxxknoe 3amanue oneHnBaeTcs MakcuMaibHo B 5 0amutoB. Ha moaroroeky orBera aaércsa 30 munyt. [lpu
BBIIIOJIHEHUH 33/IaHUN TEOPETUYECKON YaCTU Bbl MOXKETE ITOATOTOBUTH IIAH OTBETA.

Pemenne 3anay JOMKHO OBITH IPUBEEHO MOMHOCTBIO, 3aMMCAHBI YCIOBUS U UCXOJHBIE TaHHBIE, PELIeHNE
JIOJDKHO COMPOBOXKIATHCS Pa3BEPHYTHIMU MOSICHEHUSIMH, HEOOXOIMMO MPUBECTH B OOIIEM BHJIE BCE HCIIONIB3yEMbIe
¢dbopMyInel; OOBSICHUT, W MOTHBHPOBATH BCE ACHCTBHS IO XOJYy pEUISHHS, CAENaTh 3aliCH HEOOXOIMMBIX
YpaBHEHUIN XMMHUYECKMX PEAKIMH WM CXeM CKpemuBaHus. [locie pelleHus KaxIOoW 3ajaud JOJDKEH OBITh
3alMCaH OTBET.

[lpu BBIMONHEHMM 3aJaHUH TO XWUMHH JOJDKHBI OBITH TPHBEICHBI BCE HEOOXOIUMBIE XUMHUECKHE
(dopMyIbI OpraHMYECKHX W HEOPraHWYECKHX COCIUHEHHH, 3amucaHbl Bee TpeOyeMble YpaBHEHHS XHMMHYECKHX
peaxmuii. JlomkHBI OBITH yKa3aHBl HAa3BaHMA BEIIECTB, BCTYMHBIIMX B PEAKIHIO W MPOAYKTOB PEAKIIMH. 3aJaHus
SIBIISIFOTCSI CTaHAAPTHBIMU JUISI Kypca OHOJIOTHH U XUMHH CpeiHero (IMOJHOTro) 00Iero oopa3oBaHusI.

Kputepuu 1 HopMbI OLleHMBaHU S 3HAHMIA, 00yUYaIOIMXCA MO XMMHMHU U OMOJIOTHH:

Onenka «5» CTaBUTCS, €CIIH: - OTBET MOJHBIA U MPABMIIBHBIA HA OCHOBAHUH W3YYEHHBIX TEOPUW; MaTeprai
W3TIOKEH B OMpENENIeHHON JIOTMYEeCKOM IMOCIe0BaTeIbHOCTH; B pEIICHHH 3aj7ad HeT OmuOOoK, Bce (HOpMYIIbI
IIPUBEIECHBI U JaHbl Ha3BaHUS BEIIECTB; OTBET CAMOCTOSATEIbHBIN.

Onenka «4» cTaBUTCS, €CIH: OTBET MOJIHBIN U MPaBUIBHBIA HA CHOBAHUH M3YUEHHBIX TEOPHI;

MaTepuan M3JI0KEH B ONPENEIECHHON JIOTHYECKON MOCIEN0BATENbHOCTH, MIPU 3TOM - JOMYINEHBI IBE-TPU
HECYILECTBEHHbIE OIIMOKH, UCIIPABIICHHBIE 10 TPEOOBAHUIO YUUTEILS.

Onenka «3» CTaBUTCs, €CJIU: OTBET IOJHBIM, HO MPU ATOM JONYIIEHA CYIIECTBEHHAs OIIMOKa WM OTBET
HEIOJIHBIN, HECBSA3HBINA: B PELICHUH 3ajiad HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYIIEHa CYIIECTBEHHAs OLIMOKa B
MaTeMaTHYECKUX pacyuerax.

OneHka «2» CTaBUTCS, €CIIH: NPU OTBETE OOHAPYKEHO HENOHMMAHHE YHalIUMCS OCHOBHOI'O COJAEpXKaHUS
y4eOHOro Marepuana WIM JOMYIIEHHl CYIIECTBEHHBIE OIIMOKH, KOTOpBIE CTYAEHT HE MOXKET HCIPABUTH IPH
HaBOJAIIMX BONPOCAX YUHUTEINA, OTCYTCTBUE OTBETA.

Kpurtepuu ouenkn

OtMmeTka (OIICHKA)

KonuuecTBo IpaBHIbHBIX
0oTBETOB B %

KonuuecTBo paBHIbHBIX
OTBETOB B Oayuiax

«5» (OTIIMYHO) 86-100 18-20

«» (xopor110) 76-85 16-17

«3» (YIOBIETBOPUTENHHO) 61-75 12-15
«2» (HEeYJOBIETBOPHUTEIHHO) 0-60 0-11

Bpems noaroroBku — 30 MUHYT

1. OcHoBHBIE TIOJOKEHUS TEOPHH XHUMHUYECKOr0 CTPOeHUs OpPraHuvecKux BemecTB A.M.

Bytiepoa. XumMuyeckoe cTpoeHHe KaK NOPSIA0OK cOeIMHEHUs M B3AHMHOI0 BJIUSIHUSI AaTOMOB B MOJIEKYJ1aX.
2. llepnoauyeckuii 3aKOH U MEPHOANYECKAN CHCTeMa XUMUYecKuX dieMeHTOB JI. . MeHnaeneeBa Ha

OCHOBe MPEICTABJIEHHI 0 CTPOEHHH aTOMOB. 3HAYEeHHEe MEePHOINYECKOr0 3aK0HA /ISl PAa3BUTHS HAYKH.

3. 3agaum m MeToabI 0011ell 0MO0JI0rHH.

4. Pa3BuTHE 3BOJIOIUOHHBIX H/el 10 TaPBHHOBCKOT0 NMEPUO/A.
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9TaI0HBI OTBETOB

BAPHUAHT Nel

1. OcHOBHBIEC MO0JIOKEHMSI TEOPHH XHMMHYECKOI0 CTPOEHHSI OpPraHM4YecKux BemecTB A.M.
ByrtiepoBa. XumMnueckoe cTpoeHHe KaK NMOPSI0K COeJUHEHHS M B3aHMHOIO BJIMSIHMS aTOMOB B
MOJIEKYJIaX.

OtBer: Opranuyeckass XUMHUS — 3TO pa3lel XUMHYECKOW HAyKHd, B KOTOPOM H3Y4aroTCs
COEJIMHEHUS YIJIepoJia U UX MPEBpallCHHUSL.

B Hacrosimiee Bpemsi opraHuueckas XHMHS HM3y4aeT BCE€ COEAMHEHHUS, COJIEp)Kallue aToM
yriaepoja, HE3aBUCUMO OT UCTOYHMKOB MX IMOJIyd€HUs (M3 MPUPOAHBIX MPOIYKTOB WM CUHTETHUYECKUM
nyreM). B cBsi3M ¢ 3TUM OpPraHMYECKYI0 XUMHUIO MOXXHO OIPENENIUTh, KAaK «XUMHUIO COEAMHEHUN
yTaepoaar.

OpHuM U3 BBIIAIOIIMXCS pycCKUX YU€HbIX A.M.ByTiepoB co3nan Teoprio XMMUYECKOTO CTPOEHUS
opraHuueckux BemiecTB. Ha e€ ocHOBe oprannueckas XMMHsl ctajga ObICTPO pa3BUBAThCS KaK OTIEJIbHAs
oTpacib HaykH. (19 centsops 1861 roga)

OcHOBHBIE TIOJIO’KEHUSI TEOPUH CTPOEHUS CBOJATCSA K CIEAYIOIIEMY:

1) B Mojekynaax aTOMBbI COEIUHEHbI JIPYr C JIPYrOM B OIpPENEICHHON IMOCIIEeI0BAaTEIbHOCTH B
COOTBETCTBUU C WX BaJCHTHOCTHIO. ATOMBI yrjepoJa COEJUHEHbl B IEeNo4Kku. Yriepon Bcerna |V
BaJICHTEH.

VYrnepo HaX0AUTCS B COCTOSTHUM 3JI€KTPOHHOTO BO30OYXKICHHUS.

Ne 6 C +6 )2)s 1s?2522p?

ATOMBI yriiepo/ia COeIEHUHBI MEX 1y cOO0M B LIenu

- C-C—C-C-C-

Kaxxnyro BasieHTHOCTH aToma yriiepojaa byriaepos 0003HauMI 4epTOUKOU U
COCTaBWJI CTPYKTYpHBIE ()OPMYIIBI COEAUHEHHH, BXOSIIUX B COCTAB MPUPOJIHOIO Ia3a:

2) cBoOIiCTBa BELIECTBA 3aBUCAT HE TOJIBKO OT TOr0, KAKME aTOMbI M B KAKOM KOJIMYECTBE BXOJAT B
COCTaB €ro MOJIEKYJbl, HO U OT TOrO, B KakOM IIOpSJIKE OHM COEIMHEHbl MEXIy COOOH, T. €. OT
XMMHYECKOTO CTPOEHUS MOJIEKYJIbI,

C,HO
P CH,—C—CH,
CH;—CH,—C__ |
H ,!uunguﬂnu
OpOMIAHLIE {aneToun)

[Tponananb- OecrBeTHAS KHAKOCTb, C IPUATHBIM 3aI1aXOM, HE PACTBOPSAET KPACKH U KUPBIL.

A1eToH — OeclBETHAs )KUIAKOCTh, C PE3KUM XapaKTEPHBIM 3aIlaxOM, PACTBOPSET KPACKH U KUPBHIL.

N3omepbl- 3TO BeliecTBa, OJMHAKOBBIE [0 COCTaBY, HO OTJIMYAIOIIMECS IO CTPOCHUIO U
CBOMCTBaM.

N3omepust —3T0 pa3innyHOE CTPOEHUE IPU OJHOM U TOM K€ COCTaBe, U MOJIEKYIISIPHOW Macce.

3) aTOMBI WK TPYIIIBI ATOMOB, 00pa30BaBIINE MOJIEKYTY, B3aUMHO BJIHSIOT APYT HA ApYyTa.

BriBoa: ¢ momomibio CTpYKTYpHBIX (opmyn ByTiepoB co3man enuHyr0 CUCTEMY HAlHMCaHUS
(dbopMyn opraHMYECKHUX BEIIECTB, AOKa3all, 4To yriepon Bcerna |V BameHTeH, 0ObsSCHUI, MHOTOOOpasue
yIIEBOJOPOJOB TEM, UTO aTOMBI yriepoaa MOTYT 0Opa30BBIBATh YIIIEPOIHBIC IIEMOYKU ¢ OeCUHCIEHHBIM
MHO>KECTBOM aTOMOB yriepoja. Ha mpumepe n3o-0yraHa oH mokasall, YT0 MOXKHO MpeAcKa3bIBaTh CHHTE3
OpraHMYECKUX BEIIECTB C 33JaHHBIMU CBOMCTBAMH, MOJI0OHO TOMY, KaK ObLIIO B IIEPUOINYECKOM 3aKOHE.

2. Ilepuonnyeckuii 3aKOH W NEPHOAMYECKAs CHCTeMa XUMH4YecKuX 3iementos JI. H.

MenpeneeBa Ha OCHOBe NPEACTABJICHHH 0 CTPOCHHH aTOMOB. 3HaYeHHE NMEPHOANYECKOr0 3aKOHAa
AJIS pa3BUTHS HAYKH.
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OtBer: OTKpBITHE TIEPUOTUYECKOTO 3aKOHA U pa3pabOTKa MEPHOIUIECKON CUCTEMbI XUMHUECKUX
anemeHTOB 1. 1. MenzeneeBsIM SBUIUCH BEpIIMHON pa3BuTusa XuMuu B XIX Beke. Bech psi 211€MEHTOB,
PAacIoNIOKEHHBIX B MOPSAKE BO3PACTaHUS aTOMHBIX Macc, MeHzeneeB pa3Omil Ha MEPHOIbI, Pa3MECTHB
MIEPUO/IbI TAK, YTOOBI BBIJICIIUTH CXOTHBIE 3JIEMEHTHI. JTO Mpou3onuio B 1869 r, toraa 6b11 61 snmemeHT

Cospemennasi GopMy/JIMPOBKa NEPHOAUYECKOI0 3aKOHA CJeayIomAas:

CBolicTBa DIIEMEHTOB, a TaK k¢ (POPMBI ¥ CBOMCTBA MX COCTMHEHUIN HAXOIATCS B TICPHUOAMIECKOMN
3aBUCHUMOCTH OT 3apsija Apa UX aTOMOB.

[lepuoanyeckast cucTeMa 3JIeMEHTOB SBISIETCS TPAPUUECKIM H300paKEHUEM MTEPHOANIECKOTO
3aKOHA U OTPAKaeT CTPOCHHE aTOMOB JIEMEHTOB.

[Tepuonnueckas cucrema J[. M. MengeneeBa mnoapasfenserca Ha CEMb NEPUOJOB —
TOPU30HTAIIBHBIX PSJIOB 3JIEMEHTOB, U BOCEMb I'PYII — BEPTUKAIbHBIX PSI0B.

[lepros — TOPU3OHTANIBHBIN P AIEMEHTOB, Y KOTOPBIX 3JEKTPOHBI PAacHoJIaraloTcsl Ha OJHUX U
TE€X K€ DH. YPOBHSX.

Kaxnpii mepuon (Mckimrouyass MEpBbIM) HauyMHAETCs LIEJOYHBIM METAIJIOM U 3aKaHYMBAETCS
0JIarOPOTHBIM Ta30M.

I'pynna- BepTUKaJBHBIN P 3JIEMEHTOB, UMEIOLIUX OJMHAKOBOE YHCIIO BAJIEHTHBIX 3JIEKTPOHOB.
B rnaBHBIX moArpymnmax ¢ pocToM MOJIOKUTEIBHOTO 3apsjia sJep aTOMOB AJIEMEHTOB YCUIIMBAIOTCA MX
MeTaJNINYEeCKHe U OCIIa0IIAI0TCS HEMEeTaNInYeCKe CBONCTRA.

Crpoenue atoma.

1. ATOM COCTOUT U3 MOJIOKUTENBHO 3apsKEHHOTO siapa (mpoToHbl +1 1 Macca =1 1 HEUTPOHBI —
Macca = 1 u 3apsan 0) ¥ OTpUIIATETTHHO 3aPSKEHHOM 000JIOYKH.

2. B saape HaxoAsaTCs NPOTOHBI M HEUTPOHBI. IIpoTOHBI HMMEOT 3apan +1 u macca =1 1 HEUTPOHBI —
Macca = 1 u 3apsz 0.

3. O6o0uKa COCTOUT M3 AIIEKTPOHOB = — | U Maccoi OJIM3KOM K HYJIO.

4. ATOM 3JIEKTpOHEUTpAJIeH, T.€. 3aps1 000J0UKH = 3apsay sAapa.

5. @u3NYECKUi CMBICH MOPSIKOBOTO HOMEpA: MOPSAKOBBIM HOMEP XUMHUUYECKOTO 3JIEMEHTa paBeH
3apsAny sApa, YUCIIy IPOTOHOB U JIEKTPOHOB B HEUTPAIBHOM aTroMe. YHCIIO 3JIEKTPOHOB B 3apsyKEHHOM
MOHE BBIYHCIIAIOT KaK MOPSAAKOBBIA HOMEP MUHYC 3apsi]] YaCTULIBI.

6. AT. Macca — mpOTOHBI = HEUTPOHBI.

7. ®usznyeckuil CMBICT HOMEpa TpYIIbI: HOMEp TPYHIbl (B KOPOTKOIIEPUOTHOM BapUaHTE
[leproauueckoii cuCcTEMbl) paBeH YMCIY BaJCHTHBIX 3JIEKTPOHOB B aTOME. Y 3JIEMEHTOB OJHOTO MepHoja
C YBEJINYEHUEM HOMEpA TPYINNbl HEMETAUNINYECKUE CBOWCTBA YCUJIMBAIOTCS, METAJUIMYECKUE —
ocnabeBaroT.

8. ®usnueckuil CMBICI HOMEpa IEpHOJIa: HOMEp Mepuojia pPaBeH YUCIY DJIEKTPOHHBIX CIOEB
B aroMe. B o7iHOI rpy1iie ¢ yBeIM4eHHEM HOMEPA MEPUOAa paguyc aToMa BO3pacTaeT.

N3oTonbl — pa3HOBUIHOCTH AaTOMOB C OJJMHAKOBBIM 3apsioM sijipa (T.€. aTOMbI OJTHOTO U TOTO K€
AJIEMEHTA), HO C PA3HBIMH MacCaMHU.

CBs13b 3JIEKTPOHHOT'O CTPOEHHUA aToMa C noJjoxxenueM B [lepuonnueckoit cucteme MenzeneeBa

1. DnekTpoHBI B aTOME PACIOIararoTCs Ha SHEPreTUYECKUX YPOBHSAX U MOTYPOBHSX

Hucno sHepreTuyecKuX ypoBHEHW B aTOME, PABHO HOMEpPY MEPUOAA.

3. Howmep rpymisl, y 31eMEHTOB IIaBHBIX MOATPYII, YKAa3bIBAE€T YUCIO IEKTPOHOB, KOTOPbIE MOTYT
y4acTBOBATh B 00pa30BaHUN XUMHUYECKUX CBs3eH (BaJICHTHBIX SJIEKTPOHOB).

4. TrnaBHble MOArpYHIbl OOpa3ylOT S$-3JE€MEHThl U P-dJI€MEHTHI, a MoOouyHble moArpymmbsl d —

N

DIIEMEHTEL.
Yucno noaypoBHEN HA YPOBHSX.
I ypoBenn S nogypoBEHb
II ypoBenb S , p OIypOBHHU
IIT ypoBeHb S, p, d monypoBHU
IV ypoBens S, p, d, fmonypoBHu

Ywucio 9JICKTPOHOB Ha IMOAYPOBHAX

S nonypoBeHs. 2 371.

P noxypoBens — 6 a1,
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D noxyposens - 10 311.

F nonyposens — 14 311.

3HauyeHMe NEPHOANYECKOI0 3aKOHA

. CucremaTusanusi 3Hanus. Jlo MeHzeneeBa U €ro CHCTEMbl XUMHS BO MHOTOM ObLia
ONHCATEeNBHON: yu€HbIe HaKarmMBaNM (aKThl, HO HE BHUJENU OOmIed KapTuHbl. [leproanyeckuii 3aKOH
MO3BOJIMII OOBETMHUTH Pa3pO3HEHHBIE CBEICHUS 00 DJIEMEHTaX W UX COCIUHEHHSAX B €IUHYIO CHCTEMY.
DNEeMEeHTHl PacloyIoOKWINCh B TaOJIUIIE 110 ONPEAEAEHHBIM 3aKOHOMEPHOCTSAM, YTO Jaj0 YETKUN KapKac
JUTsl TOHUMAaHUS UX CBOMCTB.

. IIporHocruyeckass cuiaa. OqHO U3 caMbIX SIPKUX CIEJACTBUH — BO3MOXHOCTH
MIPEJICKa3bIBATh CYILECTBOBAHUE €IIE HE OTKPBITBIX JJIEMEHTOB M IPOrHO3MPOBATh HMX CBOMCTBA.
MenzeneeB cnenqualbHO OCTaBUJI B TAOJULE MYCThIE KIETKH M PacCUUTA XapaKTEPUCTUKU BJIEMEHTOB,
KOTOpbI€ TOT/a HUKTO He 3Hal. [lozxke 3TH snmemMeHThl (Tayului, CKaHIui, repMaHuil) AeWCTBUTENHHO
ObUIM OOHApYXEHbl — W HUX CBOMCTBA COBINAIM C MEHJEIEEBCKUMHU NPEACKA3aHUAMHU. IJTO CTaJo
MOIIIHBIM MOATBEPKICHUEM CUIIbI 3aKOHA.

. Tonyok K pa3BUTHI0O TeOpeTHYECKMX OCHOB. 3aKOH HE IPOCTO CHUCTEMATH3UPOBAJ
U3BECTHOE — OH 3a/aj HampaBlieHue Ui JanbHeWiux ucciaeaoBaHuil. Ha ero 0asze pas3Buiinch
dbyHIaMEHTANbHBIE TEOPHH: TEOPUS XUMHUYECKON CBSI3M, KOHIEMIIMA AaTOMHBIX U HOHHBIX PAJINYCOB,
ANEKTPOOTPULATEITBHOCTH.

. Moct Mexay xumueidl um ¢pu3sukoi. Korga cramo sCHO, 4TO B OCHOBE MEPUOJAMYHOCTH
JEKUT HE aTOMHasi Macca (Kak MoHayaly AymMaln MeHzeneeB), a BelIMYMHA 3apsia fapa aToMa, 3TO
OTKpPBUIO MYTh K MU3YyYEHUIO CTpoeHus: atoMa. OTKpbITHS B (U3UKe (3JEKTPOH, paJUOAKTUBHOCTD, 3aKOH
Mosnu, moaenu aroma Pesepdopna, bopa, mpuHIMIBI KBAHTOBOW MEXaHWKH) IO3BOJIMIIA PACKPBITH
MEXaHHU3M TMEPHUOJUYHOCTH: CBOICTBA 3JIEMEHTOB ONPENCNAIOTCS MNEPUOJUYECKH TMOBTOPSIOMUMCS
CTPOEHHUEM HX JIEKTPOHHBIX 000s10ueK. Tak xumus U pu3rka B3aMMHO 000raTUIIU IPYT JIpyra.

. Biausinue Ha apyrue Hayku. 3HaU€HHME BBIIIO JAJEKO 3a paMKM XUMHH. B reoxumunn
3aKOH ITOMOTraeT MOHUMATh, KaK IEMEHThl MUTPUPYIOT B 36MHOU KOpE, MOYEMY OHU KOHLIEHTPUPYIOTCS B
omnpeeNEHHbIX MUHEpaiaX. B acTpOHOMHMM M KOCMOJIOTHH OH BayKEH I HHTEPIIPETALlUU CIIEKTPOB 3BE3 ]
(ciexTpanbHBIA aHAIN3 OMUPAETCS HAa 3HAHUE CBOMCTB 3JIEMEHTOB, MOJYMHSIONINXCS MEPUOTUIECKOMY
3aKOHY) W JJI1 MOJIEJICH HYKJICOCHHTE3a — IPOIIECCOB 00pa3oBaHus IeMeHTOB Bo Bceenennoit. Jlaxe B
OMOJIOTMM MOHMMAaHHE OMOXMMHUYECKHX IMPOIIECCOB HEBO3MOXKHO 0Oe3 y4éTa MOJIOKEHUS DJIEMEHTOB B
MEPUOANYECKON CUCTEME.

. MeTomosoru4eckuii MMIyJbc. 3aKOH 3aJal TPEHJ B HayKe — IOUCK NEPUOIUYECKUX
3aKOHOMEPHOCTEM Ha CaMbIX Pa3HbIX YPOBHSX OpPraHU3alMi MaTepUH: OT CTPOCHHS MHUKpOMHUpA JI0
PUTMOB B JKUBOUW IIPUPOJE U I€OJIOTHYECKUX MPOLECCaX.

. IIpakTHyeckasi 3HAYUMOCTb. [[oHUMaHUE NEPUOAMYECKOrO 3aKOHA JIEKUT B OCHOBE
LIEJICHAIIPABJICHHOTO CHHTE3a HOBBIX BELIECTB M MATEpUAJIOB C 3aJaHHBIMM CBOWCTBAMHM — OT
MOJIYIPOBOJHUKOB U CBEPXIIPOBOJAHUKOB J0 CILJIABOB.

3. 3agauu 1 MeTOabLI 001Iel OMOJIOTHH.

OrBet: buonorus (rped. foAoyio — Pio, OMo, KU3HB; Ap.-Tped. AOyoG — y4deHHe, HayKa) —
CUCTeMa HayK, 0ObEKTaMU HM3y4eHUS KOTOPOW SBIISIFOTCS JKUBBIE CYIIECTBA U UX B3aUMOJCHCTBHE C
OKpyXaroled cpenod. buosnoruss wu3ydaeT BC€ aCNEKThl KU3HHM, B YAaCTHOCTH, CTPYKTYpY,
(YHKIIMOHUPOBAHHUE, POCT, MPOUCXOKICHHUE, SBOJIOIMIO M paclpefesieHUEe >KUBBIX OPraHu3MOB Ha
3emiie. Knaccudumupyer u onuchIBaeT >KUBBIE CYIIECTBA, MPOUCXOXKIEHUE UX BHUJIOB, B3aUMOICHCTBHE
MeXIy CO00M U C OKpYXKaIoIIei cpeaou.

IIpenmerom m3ydeHus oOuieil GHOJIOTHUU SABISIETCS Pa3HOOOpa3ve OPraHW3MOB, CTPOEHHUE ITUX
OpraHM3MOB U TMPOLIECCHI MX JKU3HEACITENbHOCTH. Takke TMpeAMeT U3ydeHHs Ouoioruu —
2JIEMEHTApHBI COCTaB OPraHM3MOB, MX B3aUMOJIEHCTBHE M CBS3b C OKpYXKAIOUIEH cpenoil, mpodue
MPOSIBJICHUS KU3HU.

3anayn OMOJIOTHH:

* U3y4eHHE 3aKOHOMEPHOCTEW MPOSBICHUS KU3HHU (CTPOCHUS U (YHKIMHA >KUBBIX OPTaHU3MOB U
UX COOOILECTB, paclpoCTpaHEHHE, MPOHCXOXKAECHUE U pPa3BUTHE, CBS3U JPYT C IPYroM M HEXHUBOMH
PUPOJIOH);
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* PacKpbITUE CYIIHOCTHU KU3HU;

* cUCTEMaTH3alMsl MHOr000pa3nsl )KUBbIX OpPraHU3MOB.

MeToapl OHOJIOTHH.

CoBpeMeHHass OMOJIOTHS pacHojaraeT MUPOKUM HabOpOM METoJ0B HccienoBaHus. OCHOBHBIMU
SIBJIIFOTCSI CIEAYIOLINE METObI:

- Meton Habmoaenus u onucanus - COop u onucanue Gpakros,

- Meton u3mepennii - I3sMepeHnne XapakTepucTHK 0ObEKTOB,

- CpaBHUTENBHBIN METOJT - AHAIN3 CXOJACTBA U PA3INUUI U3ydaeMblX 0ObEKTOB,

- Ucropuueckuit meto - M3yueHue xoa pa3BUTHs UCCIENYEMOI0 00BEKTa,

- Meroa skcniepumenTa- Mzyuenue siBjaeHUs IPUPObl B 3aJaHHBIX YCIIOBUSX,

- Meron moaenupoBanus - OnucaHUE CIOKHBIX IPUPOJHBIX SBJICHUI OTHOCUTEIBHO MPOCTHIMU
MOJENSAMH,

- Meroa nporHo3upoBanus - [Ipeackasanue Oyaymiero o0beKTa Uin rnpouecca.

CBs13b OMOJIOTHH C JPYTUMHU HayKaMH.

buonorus npuHaaneXUT K KOMIUIEKCY €CTECTBEHHBIX HAayK, TO €CTh HayK O MPHUPOJAE, U TECHO
CBSI3aHA C APYTUMHU HaAyKaMHU:

* pyHaaMeHTaIbHBIMU (MaTEMaTUKON, GU3UKON, XUMHUEN );

* €CTECTBEHHBIMHU (T€0JI0THEeH, Teorpadueli, MIOYBOBEICHUEM);

* OOIIECTBEHHBIMU (TICUXOJIOTHEHN, COIIMOTIOTHEN );

* MPUKJIATHBIMU (OMOTEXHOJIOTHEH, OMOHUKOM, paCTEHHEBOICTBOM, OXPAHOU MPUPOJIBI).

3HayeHue OUOJIOTUU:

* buonorus sBisercs TeOpeTHUECKOM OCHOBOW TaKMX HayK, Kak MEIWLHHA, TCHUXOJIOTHS,
COLIMOJIOTHSL.

* buosiorndyeckue 3HaHMA HCHOJB3YIOTCS B IHMIIEBOM IPOMBIIIICHHOCTH, (apMaKoJOTHH,
CEJIBCKOM, JIECHOM M ITPOMBICIIOBOM XO3SIMCTBAX.

 JlocTuKkeHHsI OMOJIOTUU HCHOJIB3YIOTCS NPH PELICHUH TI00albHBIX MPOOIEM COBPEMEHHOCTH:
B3aMMOOTHOULIEHHUs OOIIECTBAa C OKPY’KaloIlel Cpefiol, pallMOHaIbHOTO MPUPOJOIIOIB30BaHHUS U OXPAHBI
IIPUPOIBI, IPOJJOBOJILCTBEHHOTO 00eCIIeYeHusl.

4. Pa3BuTHE IBOJIIOLMOHHBIX H/IEH /10 TaPBHHOBCKOI0 MEPUHO/IA.

OT1BeT: DBOJIIOIIMOHHBIE UJEU, TO €CTh UIEHU O TOM, YTO OJJHU OPraHU3Mbl MOTYT IIPEBPALIATHCS B
JpYTHe OpraHu3Mbl, IOCEIAH JIFOIEH OYEHb JaBHO.

AHTHUYHBIN DEPUOJT

Vxke B JlpeBHel ['penuu mosBMIIMCH TI€pBbIE, MOPOM CMEIIbIE JOTAJKHM O TOM, YTO >KM3Hb M €&
(hopMBI MEHSIOTCSI.

1. ®anec cunran, yTo BCE )KMBOE BO3HUKIIO U3 BO/IBI.

2. AnakcumaHjp mpeamnosiarai, 4To >KU3Hb 3apOJWiIach U3 BOJBI U 3eMJIM TOJ BO3JAEHCTBHEM
TEeIlIa, a YeJIOBEK IMPOU30MIEN OT BOJHBIX OPIraHU3MOB.

4. JleMOKpUT pa3BUBal HACKD O TOM, YTO JKHMBBIE OPraHU3Mbl MOSBUIUCH B pe3yjibTare
nepeKoMOUHAIIMN aTOMOB.

5. DOMIIEJOKI BBIIBUHYII TEOPHI0 «MH(GOTEHHON HBOJIIOLIMK»: OH ONKCHIBAJ MOSBJICHUE
OPraHMYECKUX CYIIECTB KaK CIy4yalHbIM MPOIECC, KOT/Ia CHayajda «4JEHbl COCAMHSIINCH, KOT/a Clydyau
MPOU30MIEN», a 3aTeM BBIKHBAIN JIUIIbH YauHble KOMOMHAIIMU. B KaKOM-TO CMBICTIE ATO MPEABOCXUTUIIO
UJICI0 €CTECTBEHHOI0 0TOOpA.

6. ApucroTenb co3lall CTPOHHYIO CHCTEMY KiIacCU(UKAMM — <JIECTHHUIYy CYILECTB», TJe
OpraHM3MBbl PACIONOKEHBI 1O YpoBHIO opraHuzauud. OH Takke pa3paboTan CpaBHUTENBHO-
MOP(OJOTHYECKUI U CPaBHUTEIHbHO-IMOPHOIOTHUECKU METO/bI M3y4eHHs KHBOW mpupoabl. Kcraru,
MMEHHO 3Ta «JIECTHULIAa» MO3XKE JIETJIa B OCHOBY 3BOJIIOIMOHHBIX B3rJIs0B JKana batucra Jlamapka.

Omnako mo XVIII Beka HHUKakuX HAydHO O(OPMIICHHBIX HBOJIOIMOHHBIX KOHIENLIUNA HE
BO3HUKaNO. Ha mpoTspkeHuM mocieHell THICSYH JIET TOCTOACTBYIOIIUM MpeACTaBIeHneM ObLIO TO, YTO
KKl U3 BUJOB JKUBBIX CYIIECTB Ha 3emie Obul co3naH TBOPIIOM M KaxAbld U3 HUX B HEU3MEHHOM
BH/IE IIPOJOJIKAET CYIIECTBOBATH 10 CUX IOP.
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K XVII Bexy HakammBaeTcs 00JbI10€ KOJIUYECTBO MAJIEOHTOJIOTNYECKUX Hax00K. OHU rOBOPSAT
HaM, 4TO CYyILECTBOBAJIO MHOKECTBO BUOB, HE IIOX0KUX HA CYILECTBYIOIIUE HBIHE.

OTKy/Ia B re0J0rnYecKoi JISTOMMCH BO3HUKIIO BCE 3TO HEBEPOSITHOE pasHooOpasue hopm?

OcHoBormoJioxHUK naneoHTosoruu JKopxx KroBbe, cunrtan, 4ro IpeBHHUE )KMBOTHBIE MHOIOKPATHO
BBIMHpAIIM B pe3yabTare karactpod. IlepBrie OGosiee-MeHee HaydHO 0(GOPMIICHHBIE UECH O BO3MOXKHOCTH
W3MCHCHHS BUJIOB NIPHHAICKAT nepy Harypanucta u nucareins X VI Beka XKopxky brodhdony. Onnako
€r0 BBICKA3bIBAHUS OCTAINCH TOJBKO B (hopMe d(PEKTHBIX U 0YEHb KPACUBBIX UACH, KOTOPBIE IIPH 3TOM
HE BBIJICPKUBAIM HUKAKOW CEPbE3HON KPUTUKH.

[lepByt0o HayuyHyIO 5SBOJIIOIMOHHYIO TEOpHIO mNpemioxkuna mupy B 1809 rony dpaniy3ckuii
ecrectBoucnbiTatesb JKan-batuer Jlamapk. Jlamapk cuurtan, 4To INpPU3HAKM MOTIYT HM3MEHATHCS B
pe3ysbTaTe YNpPaXXKHEHUsS WM HEYNpakHEHUs (MCIOJIb30BaHMS WM HEUCIOJIb30BaHMS) KaKOro-imdo
OpraHa, ¥ 3TH IIPU3HAKK MOTYT HACJIEOBAThHCS.

Hampumep, cormacHo Bo33penusim Jlamapka, mnpenku >xkupadoB ObutH  HEOOIBIIMMHU
MapHOKOIBITHBIMH, TOXO0XUMHU Ha JIOLIaJedl WM COBPEMEHHBIX DPOJCTBEHHUKOB >KHpada — OKamu.
Kax1p1i1 M3 HUX B TEUECHHE KU3HU TSAHYJICSA K CAMBIM COYHBIM JIUCTHSIM Ha JEPEBBSX, B PE3YJIbTATE YETO Y
HUX HEMHOXXKO BBITSTHBAJIACh IlIed. DTOT MpHU3HAK MepeaBajics NOTOMKaM. TakuM oOpa3oMm, B KaXIOM
ITIOKOJICHUH 11I€s] CTAHOBMJIACH BCE JJIMHHEE U JJINHHEE.

C rtouku 3penust Jlamapka, Bce OpraHu3Mbl CTPEMMJIUCH K LI€JI€COOOpPA3HOCTH MPOCTO B CHITY
CBOEM mMpUpPOIbl. OTO, KOHEYHO, BBI3BIBAIO BOIMPOCH y COBPEMEHHUKOB. Jlamapk oTBepran
CyILIECTBOBAaHUE BUJOB, CUUTAs], YTO ITO HEKHE MCKYCCTBEHHBIE KaTETOPHUH, U HA CaMOM [IEJI€ BCE )KUBOE
IJIABHO MEPEXOJIUT OT OJHUX (POPM K APYTUM.

CornacHo Jlamapky, KaKJIOMY KUBOMY OpraHu3My  TPHUCYIIE CTPEMIICHUE K
COBEPIIECHCTBY, KOTOPOE U SBISETCA IBWXKYIIEH CHJIOW HBOMIONWU. Bce OiaronpusiTHele NPU3HAKA
HaCIEeAYyITCS. bosnee TOTO, MOSIBJICHUE OJ1aronpHUsATHOTO MpU3HAKA MIPOUCXOAUT

Oyarofapsi ynpaxHeHHIO HEOOXOJMMBIX B HOBBIX YCJIOBHUSX OpraHoB. HeHyXHbIE Ke Oprassi,
BCJICJICTBUE HEYMPAXKHEHUsI OPTaHOB, aTPOPUPYIOTCS.

Ho, necmoTps Ha 1o, uTo paboTa Jlamapka Obuia Xopoiro odopMiieHa ¢ HAyYHOH TOYKH 3pPEHHS,
OHAa BCE JKe uMea 00JIbIIOE KOJMYECTBO HEJOYETOB:

o HauBHoCTh «3akoHOB» Jlamapka oueBuIHA i1 COBPEMEHHOTO uesioBeka. IIpeamosaras
«CTPEMJICHUE K COBEPIIECHCTBY», JIaMapK HaJess1 KUBBIX CYIIECTB YHCTO YEJIOBEYECKON CIIOCOOHOCTHIO
K pa3yMHBIM JISHCTBHSIM, KOTOPOM OHU HE 00JIa1aroT.

. Teopus Jlamapka He criocoOHa OOBSICHUTH, KaKU€ «YIMPaKHEHUS» MPUBOJAT K Pa3BUTHIO
MMOKPOBUTEIHCTBEHHON OKPACKH WM U3MEHEHUIO KPOBEHOCHOM CHUCTEMBI.
. K Tomy ke ympakHeHue opraHa JOJDKHO ObLIO KaKHMM-TO O0Opa3oM BIUSTh Ha IOJIOBBIE

KJICTKU, YTOOBI NnepeaaTeCsa MMOTOMCTBY. HaCJ'Ie,Z[OBaHI/Ie HpI/IO6peTeHHBIX IIPHU3HAKOB HC IOATBEPANUTIOCH
JanbHEUIIMMHU HUCCIeA0BaHUSIMHU OHOJIOTOB.

HOSTOMy B HY6J'II/I‘{HBIX z[e6aTax >K0p)K KroBne OCPIKAII BEPX, OIIPOBCPIrHYB HEC TOJIBKO B3IJISAbL
JIaMapKa, HO N UJICHO 3BOJIIOIIMH B IICJIOM.

Tem He MeHee B KoHle XIX Beka IOSBISETCS paa pa60T, KOTOPBIC OKa3ajii 3HAYHUTCIIbHOC
BJIMAHHUC HAa CTAHOBJICHUC COBPCMCHHLIX 3BOJIIOIMOHHBIX B3IJIAI0B. HaanMep, pa60Ta HanI/IKa MbT1TBRIO
«CTpOGBOﬁ JICC AJId KOp&6J'ICI>i H JICCOHACAXKIACHU A, B KOTOpOfI BIICPBBIC OBLIO YETKO YKa3aHO Ha SBJICHUC
U3MCHYNBOCTH.
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