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BHOg,

DOHZ  OLEHOYHBIX CPeAcTB 1O 06mE06Pa3OBATENBHON AHCUMILIHHE
«Xumus» paspaGotan Ha ocHoBe TpeGoBammii ®I'OC COO, ¢ y4eToM
NPOdECCHOHANBHOM HANpABIEHHOCTH O6PA30BATENEHEIX NPOTPAMM  CPEHETo
npogeccHoHanbHOro 06pa3oBanusi, pean3yeMbX Ha 6a3e OCHOBHOTO O6mIEro
obpazoBaHus.

QOHJ OUEHOYHBIX CPEACTB TNpPEACTABIEH KOMIJIEKTOM KOHTPONbHO-
oueHo4HsIX cpeacts no YITIC 10.00.00 Mupopmaumonnas 6e3onacHocTs

Paspaborunku:

- Maromenosa Maputa AxBaposHa, npenoaasatens I'BITOY PJT «KITITK»
- OcmanoBa Amxenuka Canuxosna, npenosasatens [BITOY PJI «KITITK»

Paccmotpero u oo6pero TTLK o6meo6pasoBareNsHEIX B €CTECTBEHHOHAY YHBIX JIHCITHILTHH
[lporokonNe ¢/ or 24 LY L 20 27r.

Ipencenarens MK of | haceecrebioe FiF
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ey e dOC 10 00111e00pa3oBaTeIbHOM JTUCLUILIAHE SIBIIAETCS

HEOTHEMJIEMON YacTbI0 HOPMATHUBHO-METOJMYECKOr0 OOECHEeUEeHMs] CUCTEMbl OLICHKH
KauecTBa OCBOCHHUS OOYYaIOIMMHUCS OCHOBHOM 00pa30oBaTEIbHOW MPOTPaMMBbI
cpennero mpodeccuonansHoro odpazoBanus (mamee — OOIl CIIO) u oGecneunBaeT
MOBBIIIICHHE KaueCTBa 00pa30BaTeILHOTO Mpoliecca KOIeIKa.

®OC mo 00meoOpa3oBaTeNPHOW  TUCHUIUIMHE  TPEACTABIICT  COOOM
COBOKYMHOCTh KOHTPOJIMPYIOIIMX MAaTE€pPUAIOB, MNPEAHA3HAYCHHBIX IS HU3MEPCHHS
YPOBHSI TOCTHKEHUS O0YJAFOIIMMCST YCTAHOBIICHHBIX PE3YIhTaTOB O0yUCHHUS.

®OC mno 061eoopa3zoBaTENbHON AUCIUIUIMHE HCIONB3YETCS MPU MPOBEICHUU
TEKYILEro KOHTPOJIs yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTallud 00y4YaroIuXCsl.

®OC Bxomutr B cocTaB ydeOHO-MeToauueckoro komiuiekca (paiee — YMK)
00111e00pa30BaTEeIbHON TUCITUILINHBI.

Heanb u 3agaun coznanus ®OC.

Hensto cozmanus DPOC  001eoOpa3oBaTEIbHON  JUCIHUIUIMHBL  SIBIISETCS
YCTaHOBJICHHE COOTBETCTBHUSI YPOBHS IMOATOTOBKHA OOYYarolIerocs Ha JaHHOM JTare
oOyueHus TpeOOBaHUAM paboueil MporpamMmbl 001Ie00pa30BATEILHON TUCIIUIIINHEI.

3agaun @OC no o611e00pa3oBaTEIbHON TUCHUILIUHE:

- KOHTPOJb ¥ YIPaBJICHUE TMPOIECCOM MPUOOpPETEHUS OOyJarOITUMUCS
HEOOXOMMBIX 3HAaHWH, YMEHUH, HABBIKOB U YPOBHS C(POPMUPOBAHHOCTH KOMITCTCHITUMH,
onpenenieHHbIXx B PI'OC COO 1o COOTBETCTBYIOIIEMY HANPABICHUIO IMOATOTOBKH
cnenuaibHOCTH/TpodecchH;

- OLIGHKAa JOCTIKEHUU, OOYYalolMXCsi B MPOIECCe W3YUYEHUs IUCHUILTUHBI C
BBIZICJICHUEM  TIOJIOKUTEJIbHBIX/OTPUIIATEIIbHBIX ~ PE3YJbTaTOB W  IUIAHUPOBAHUE
MPEAYIPEXTAOIIUX/KOPPEKTUPYIOIINX MEPOTIPUATUN;

- o0ecrieueHne COOTBETCTBUSA pE3yJbTAaTOB O0OyueHUs 3ajadyaM Oyaylien
npoeCcCUOHANILHON  JIeITETbHOCTH Yepe3 COBEPIICHCTBOBAHHWE TPAJAUIIMOHHBIX U
BHEJIPEHUE WHHOBAIIMOHHBIX METOJIOB OO0y4YeHHUS B 00pa3oBaTEIbHBIA MPOIECC
KOJUIEKA.

y
gy yqpan ™

®opmupoBanue u yreep:xkaenue POC
®OC no ob6mieoOpa3oBaTEILHON JUCHUIUIUHE JTOHKEH (OPMUPOBATHCS HA KIHOUEBblX
NPUHYUNAX OYEHUBAHUSL'
— BamUAHOCTH (OOBEKTHI OIEHKH JODKHBI COOTBETCTBOBATH MOCTABICHHBIM LIETISIM
o0yueHus);
— HAJSKHOCTU (MCTIOJB30BaHUE €IWHOOOPA3HBIX CTAHIAPTOB U KPUTEPHUEB IS
OIIEHUBAHMS JOCTHKCHUM);
— CIpaBeIMBOCTH  (0OyYaromiuecs JOKHBI HWMETh pPaBHBIE  BO3MOMXKHOCTH
JTOOUTHCS yCIexa);

— CBOEBPEMEHHOCTH (IOJIepKaHNE Pa3BUBAIOIICH 0OpaTHO CBSI3H);
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ey 4 ™ — 3(Q¢eKkTHBHOCTH  (COOTBETCTBHUE  PE3YJIBTATOB  JICATEIHLHOCTH

MIOCTaBJICHHBIM 3aJ1a4yam).

[Ipu dopmupoBannn POC 1o o006meoOpa3oBaTEIPHON MUCIUILIMNHE JOJKHO OBITh
00EeCIIeUeHO €T0 coomeemcmaue:
— ®I'OC COO ¢ yuerom npoecCHOHANBHON  HAMpaBJICHHOCTH  TIO

CIIeIMAIBHOCTH/TIpOodeccru;

— OOII u yueOHOMY MJIaHY HAMPABJICHHSI MOATOTOBKH CIICIIMAIBHOCTH/TIPOGECCHH;

— paboueit mporpaMme 001Ie00pa30BATETHHON TUCITUTIIINHEI,

— 00pa3oBaTeNbHBIM TEXHOJOTUSAM, HCIOJIB3YEMbIM B IMPENOJaBaHUM JTaHHOU

o011e00pazoBaTeNbHON AUCIUILIUHBI.

Ha3HaueHne OIIEHOYHOTO CpEICTBA OIpPEACNSIeT €ro HCIHOJIb30BaHUE JJIsi U3MEPEHUS
YPOBHSI IOCTUKEHUN 00yYaroIerocs yCTaHOBJICHHBIX PE3yJIbTaTOB 00YUYEHUS 110 OJTHOMN
TeMe (pa3zenny) /Wi COBOKYITHOCTH TeM (Pa3/ieyioB), TUCIUILIIMHE B IIEJIOM (MOIYIIIO).
CmpykmypHoimu  snemenmamu  @OC 1o  001eo0pa3oBaTebHON  AUCIUILUIMHE
SABJISIFOTCSL:

a) TUTYJIbHBINA JTUCT (MPUIIOKEHHE A)

0) KoMIiekT KOHTposIbHO-U3MepuTenbHbIX MaTepuanoB (KMIM) aiis npoBenenus

TEKYIIETo KOHTPOJIS 0 0011e00pa3oBaTeIbHON JUCIUILIUHE.

B) KoMIutekT KOHTpoIbHO-H3MepHuTeabHbIX MaTtepuainoB (KMM) mist npoBeneHus

IPOMEKYTOUYHBIE aTTECTAIUU 110 001Ie00pa30BaTENbHON TUCIUILIAHE.

[To xaxgomy omeHouyHoMmy cpeactBy B POC nomkHbl OBITH TPHUBEIACHBI
Kpumepuu opmuposanusi OyeHox.

B cocmas ®OC B 00s3aTeaIbHOM MOPSIKE JOJDKHBI BXOJWUTH OIICHOYHBIC
CpelcTBa, yKa3zaHHble B paszzene 4 pabodeil mporpammbl  0011€00pa3oBaTEIbHON
JACHUTIIUHBI.

PazpaboTka Jpyrux OIEHOYHBIX CpeAcTB u BKIodyeHue ux B DOC
OCYILIECTBIISIETCS 110 PEIICHUIO MpernoaBaresis, Beayiiero aucrumiuny/MJIK.

®OC pazpabaTeiBaeTcs MO Kaxaou obuieodpazoBarenbHoi qucuumminae. DOC
dbopMUpyeTCsl U3 OLICHOUHBIX CPEJACTB, pa3pabOTaHHBIX MPENOIaBaTEILCKUM COCTaBOM
KOJUIEIKA.

dOC dopmupyercs Ha OyMaKHOM W DJICKTPOHHOM HOCHUTENSIX U XPAHUTCS B
meroanueckom kabunere. ®OC paccmatpuBaetcst Ha 3acenanuu [11IK u yrBepknaercs
METOJUYECKUM COBETOM.

LTI
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MunucrepcTBO 00pa3oBanus U Hayku Pecryonuku Jlarectan

r.ﬁ‘lu. cenilt ‘-,'_"'-
['ocynapcTBeHHOE MpodeccuoHaibHOE 00pa30BaTeNbHOE OIOKETHOE YUPEXKICHHE

PecniyOnuku Jlarectan
«Kuznspekuii npodeccrnoHanbHO-TIEJarOrMueCKUN KOS

YT1Bepx a0

3amMecTUTeNb JupeKTopa rno Y P
I'BITOY P «KIIITK»
IlTenxosa E.H.
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oT

®OH/J ONEHOYHbBIX CPEACTB

O OBIIEOBPA30OBATEJBbHON JUCIHUILIMHE XUMUSI

Kuznsp, 2024r.
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@DOHJT OLICHOYHBIX CPEACTB MO 0O0IIe00pa30BaATENILHON JTUCHIUILIINHE
tpeboBanuit DPI'OC COO, c¢ yuerom

OCHOBHBIX  00pa30BaTeIbHBIX MPOTPaMM

LT =
«KXUMU pa3pa60TaH Ha OCHOBC

npo(hecCHOHANBFHOM  HAMpPaBJIEHHOCTH
cpenHero mpoheCcCHOHATBHOTO 00pa30BaHus, Pealn3yeMbIX Ha 0a3¢ OCHOBHOTO O0OIIEro

oOpa3oBaHMs.

Pazpabotuuku:
MaromenoBa M.A., npenogaBatens KIITIK

(Mecto paboThl) (3aHMMaeMast JOIDKHOCTh) (MHUIHAIB, (paMums)

PaccmoTtpeno u ogobpeno TTIHK

[IpoToxon Ne OT

IIpencenarens II1IK
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Fity 4 ¥ 1.ITacnopt kommiaekTa POC

@®onx oueHouHbix cpeAactB (POC) npegHazHayeH ISl KOHTPOJIS U OLEHKH
00pa3oBaTEIbHBIX JTOCTUKEHUN o0yuarommxcs, OCBOMBIIINX porpaMmy
o011eo0pa3oBaTeILHON TUCIIUIUTAHBI XUMHS.

®OC BxiIOuYaeT KOHTpoJibHO-u3MeputenbHble (KUM), npenHazHaueHHbIE HJIs
OLICHKH PE3yJbTAaTOB TEKYILIEr0 KOHTPOJISI MO pa3jeiaaM HM TeMaM, OIEHOYHbBIC
MaTepHabl JIJIsl MPOBEACHUS MPOMEXYTOYHON aTTecTaiui B (hopme dK3aMeHa (yKa3aTh
dbopMy IPOMEKYTOUHOM aTTecTaluu 3a4eT/audPpepeHIIMpoBaHHbBIN 3a4eT/9K3aMEH).

Texymmii  KOHTpOJIb ~ YCIIEBAEMOCTH W IPOMEXKYTOUYHAs  aTTecTanus
00ecCleynBalOT  ONEpaTUBHOE  yIMpaBlieHHEe  00pa3oBaTelIbHOM  JESTENbHOCTHIO
oOy4Jaronmxcs, €€ KOPPEKTHUPOBKY U BBISABJISIOT CTENEHb COOTBETCTBHSI KadecTBa
oOpa3zoBaHusi  OoOydarmuxcs TpeboBaHusIM  (enepalbHOTO  TOCYJIapCTBEHHOTO
o0pa30BaTeIbLHOTO CTaHAapTa.

B pesynbrate ocBoenust O] oOyuarommiicss poimkeH osianets JIP, MP, I1P6

(ProcC CO0); OK, 11K, ITPy (®I'OC CIIO):
®rocC CO0

Kon pesyabrara | HaumeHoBaHMe pe3yabTaTa

JInuyHOCTHEIE Pe3yJIbTaThI
JIP 01 YyBCTBO TOPJOCTH U YBOXEHUS K MCTOPUU M  JTOCTHIKEHUSIM
OTEYECTBEHHOW XMMHMYECKOW HAyKU; XUMHYECKH I'PAMOTHOE ITOBEJCHUE B
npodeccnoHaNbHOM JIEATENBHOCTH U B OBITY MpH OOpalieHuu ¢
XUMHUYECKHMHU BEIIECTBAMU, MATEPUAIAMH U ITPOLIECCAMMU.
JIP 02 TOTOBHOCTb K MPOJIOJKEHHIO 00pa30BaHus U MOBBIIEHUS KBaTU(pUKALIUN
B U30paHHON mpodeccnoHalbHON JEesATeNbHOCTM U OOBEKTHBHOE
OCO3HAHUE POJIU XMMUYECKUX KOMIETCHIIUN B 9TOM.
JIP 03 YMEHHE HCIIOIb30BATh JOCTHKEHHSI COBPEMEHHONW XUMUYECKON HAyKU U
XMUMHUYECKHX TEXHOJIOIUH IS MOBBIIEHUS] COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHOM NpodeccroHalbHON
JEeATEIbHOCTH.
MeranpeameTHbIE PE3YIbTaThl
MP 01 HCIIOIb30BAHUE DPAa3lIMYHBIX BUJOB IIO3HABATEIBHON JCATEIBHOCTH U
OCHOBHBIX  MHTEJJICKTYaJbHBIX  olepanuil  (IOCTAaHOBKM  3a/auyy,
(dbopMyIMpOBaHUs TUIIOTE3, aHAJIU3a M CUHTE3a, CpaBHEHUs, 00001IeHN,
CUCTEMAaTHU3alluH, BBIABICHUS NPUYMHHO-CICICTBEHHBIX CBA3€H, IOMCKa
aHaJIoroB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIsi PEIICHUS IOCTABICHHON
3aJlayd, TMPUMEHEHHE OCHOBHBIX METOJOB T[O3HaHUA (HaOmIoneHus,
HAy4YHOT'0 IKCIEPUMEHTA) ISl U3YUYEHMSI pa3InYHbIX CTOPOH XUMHYECKHUX
O0OBEKTOB M TPOILIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJINMOCTb
CTAJIKUBAThCsI B poeccHOHaANIbHOU cdepe.
MP 02 HCIIOJIb30BAHUE DPA3IMYHBIX HWCTOYHUKOB I TOJYYEHHS] XUMHUYECKOU
uHpOpMallUY, yYMEHHUE OLEHUTh €€ JIOCTOBEPHOCTh Ui JIOCTHIKECHUS
XOpOIIHNX PE3YIHTATOB B MPOheCcCHOHATBHOU cdepe;
HpeIIMeTHI)IC PpE3YyIbTATHI 06a3oBoro YPOBHA
I1P601 c(hOpPMUPOBAHHOCTh TMPEACTABIEHUN O MECTe XHMHU B COBPEMEHHOMU
HAay4yHOM KapTUHE MHpa; MOHHMaHUE pOJIM XHMHUU B (OPMUPOBAHUU
Kpyro3opa M (YHKIHMOHAJIbHOH TI'pPaMOTHOCTH 4YeJOBEKa JUIsl PELICHHUs




IMPAKTUYCCKHUX 3aqa4;

[1P602 BJIQJICHUE OCHOBOIOJIATAIOMIMMHA XUMHUYECKUMU TOHATHSMHU, TCOPHUSMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU;, YBEPEHHOE IMOJIb30BAHUE XUMUUYECKOU
TEPMUHOJIOTHEH U CUMBOJIMKOM;

I1P603 BJIa/ICHUE OCHOBHBIMHM METOJaMH HAy4YHOI'O IIO3HAHUS, UCII0JIb3yEMbIMU B
XMMHUH: HaONIOJICHWEM, OIMCAHUEM, H3MEPEHUEM, OSKCIIEPUMEHTOM;
yMeHue o0pabarbiBaTh, OOBSCHIATH PE3yJbTAaThl MPOBEJCHHBIX ONBITOB U
Je7aTh BBIBOJBI; TOTOBHOCTh W CIHOCOOHOCTh HPUMEHSATH METOJBI
MIO3HAHUS TIPU PEIICHUH NMPAKTHYECKUX 33/1a4;

I1P604 chOPMUPOBAHHOCTh YMEHHsI J1aBaTh KOJMYECTBEHHBIC OILIGHKH U
MIPOU3BOJIUThH PACYETHI 0 XUMHUYECKUM (HOPMYJIaM U YPaBHEHUSIM;

I1P605 BIIQJICHUE TMPaBWJIAMH TEXHUKHA O€30MacHOCTH TIPH HCIOIb30BaHUU
XUMHUYECKUX BEIIECTB;

[1P606 cOPMUPOBAHHOCTh  COOCTBCHHOW TO3UIIMM [0 OTHOIICHHIO K

XMMHUYECKOM I/IHCI)OpMaI_[I/II/I, HOquaeMOﬁ 13 Pa3HbIX UCTOYHHKOB.

[IpeaMeTHBIE pe3yIbTaTHl Ha YIITyOIEHHOM ypOBHE

[Py 1 c(OPMHPOBAHHOCTH TPEJCTABICHHA O HEOOXOAMMOCTH JIOKA3aTEIbCTB
pu 000CHOBaHUU XMUMHYECKUX YTBEPIKJICHHIH;

[Py 2 c(OpPMUPOBAHHOCTh MOHATUWHOTO amnmapara MO0 OCHOBHBIM pasjienam
Kypca XMMHH; 3HAHUH OCHOBHBIX AJIEMEHTOB, (OPMYT M yMEHUS HX
MIPUMEHSITh; YMEHHUS HAXOAUTh HECTaHIAPTHBIE CIIOCOOBI PEIICHNUS 33/1aY;

ITPy 3 c(OPMHPOBAHHOCTh yYMEHUH MOJENUPOBATh pealibHble CHTYAaIlHH,
UCCIIEI0BaTh ITOCTPOCHHBIE MOJEIN, HWHTEPIPETUPOBATH IIOJIYYEHHBIN
pe3yJIbTar;

[TPy 4 cOPMUPOBAHHOCTh  MPEJCTaBICHUH 00  OCHOBHBIX  IOHATHUAX

XHUMHUYCCKOI'O aHajin3a H ux CBOIZCTB&X, BJIaACHUC YMCHUCM
XapaKTCpPU3oBaTh IMOBCACHHUE BJICMCHTOB, HMCIIOJIB30BAHHE IMOJTYYCHHBIX
3HAHUU JJI1 OTIMCAHMS U aHalInu3a PCAIBbHBIX 3aBHCHUMOCTEIA.

IIpy5 TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSTENbHOM MH(OpMAIMOHHO
ITIO3HABATEJIBHOW  JESATENBHOCTH, BIIQJCHUE HAaBBIKAMU  ITOJYYEHUS
Heo0X0oMMOW HHGpOpMaLUK, YMEHHE OpPHEHTHUPOBATbCA B PA3IUYHBIX
HCTOYHUKAX UHQOpPMAIMK, KPUTUUYECKH OLEHUBATh U MHTEPIPETUPOBAThH
MH(pOpMaIHIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB.

[Ipy6 BJIaJICHUE HABBIKAMM I103HABATEIBHOM, Y4EOHO-MCCIEIOBATENLCKOU U
MPOEKTHON  JEeATeNbHOCTH,  HaBBIKAMU  paspelieHds  Mpodiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY TIOMCKY METOJ0B
pelieHus MNPaKTUYECKUX 3a/ay, IMPUMEHEHHMIO pa3JIMYHbIX METOJI0B
TTO3HAHMSI.

pr7 OCBOCHHC W HCIIOJIb30BAHUC CCTCCTBCHHO-HAYUYHBIX, B YdaCTHOCTU
XUMHUYCCKUEC, 3HAHUA TJI an/I06peTeHm[ HOBBIX 3HaHI/II>'I, JJIsL 0OBACHEHHS
CCTCCTBCHHOHAYYHBIX SIBIICHUN U (I)OpMyJII/IPOBaHI/IH BBIBOJOB.
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Koa xoMmmeTeHIuu

|

HaunmeHoBaHue pe3yJbTaTa

OO01me KOMIETEHIINN

OK 01.

Boi6upate crocobObl peiieHust 3agad npodeccruoHalbHON AeITeIbHOCTH

IMPUMCHUTCIILBHO K PA3JIMYHBIM KOHTCKCTAM

OK 02.

Hcnons3oBaTh COBpPCMCHHEIC Cpe€acTBa

UHTEepOpeTanuu MHQOpPMaUd U WHPOPMALMOHHBIE TEXHOJOTHH IS
BBINOJIHEHUS 3a/1a4 PO ECCUOHATILHOMN 1€ TEIbHOCTH

ITIOHUCKa, aHaJIn3a n

OK 04.

OddexTuBHO B3aNMOICHCTBOBATh U Pa00TATh B KOJUICKTHBE U KOMAaH/IC

OK 07.

ConeiicTBOBaTh COXpPAHEHUIO OKpYKaroleun cpenbl,
pecypcocOepekeHnIo, MPUMEHITh 3HAaHUS 00 W3MEHEHHH KJIMMAra,
MPUHIMIBL OEPEXIMBOTO MPOU3BOJACTBA, 3(PPEKTUBHO [EHCTBOBATH B

‘-IpG?;BI:I‘-IElfIHBIX CUTyalusx

2. OlIeHKa OCBOCHHUA JUCHMILJIMHBI

KOHTpOJII) N OOCHKa OCBOCHHA NJUCHMUIIIIMHEI 110 TCMaM (pa3I[€J'IaM)

dopmupyemMble
KOMIIeTCHIIUH

H pe3yjabTaThbl

HanmenoBanmue pa3ziesia (TeMbl)

®opma TeKyLIero
KOHTPOJIA B
MPOMEKYTOYHOM

aTreCTallumn

Pa3nes 1. OcHOBBI CTPOCHHS BelecTBA

JIPO1 Tema 1.1 CtpoeHne aTOMOB XUMHUYECKUX 1. Tect «Ctpoenue

JIP02 DJIEMEHTOB M NIPUPOAA XUMUUECKOH CBS3H aTOMOB XUMHUYECKUX

OK 01 3JIEMEHTOB U NpUpPOa
XUMUYECKON CBSA3M».
2. 3ajaum Ha COCTaBIIEHUE
XUMUYECKHUX (HopMyIT
JIByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
CyAb(GHUI0B, THAPHUIIOB U
T.IL.).

OK 01 Tewma 1.2 Ilepunonnueckwnii 3akoH u Tadymna | [Ipaktuko-

OK 02 .. Menneneesa OPHUEHTHPOBAHHBIE

MPO1 TEOPETUUECKHE 3a/1aHus

MPO2 Ha XapaKTepHU3aLUI0

XUMUYECKHUX DIIEMEHTOB:
«Mertamnyeckue /
HEMETAIIITHYECKUE
CBOICTBA,
3JIEKTPOOTPHUIIATETHHOCTD
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U CPOJICTBO K 3JIEKTPOHY
XUMHWYCCKHUX DJICMECHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHHUEM B
MePUOINYECKON CHUCTEME
XUMUYECKHUX AJIEMEHTOB
.. MenneneeBay.

Pa3jnen 2. XuMu4yeckue peakuuu

OK 01
MPO1
MPO02

[Ipyl

Tema 2.1 Tunbsl XUMUYECKUX PEAKIIHA

1. 3amaun Ha cocTaBICHUE
YPaBHEHUHN pEeaKLUid:

— COCJIMHEHHS,
3aMeIleHUs], Pa3I0KEHus,
oOMeHa 1 peakuuii ¢
y4acTUEM KOMILUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
TUIPOKCOKOMITIIEKCOB
QATIOMHUHHS U LIMHKA);

— OKHCIIUTENIBHO-
BOCCTaHOBUTEIIbHBIX
peaxuuii ¢
HCII0JIb30BAHUEM METO/1a
3JIEKTPOHHOTO OanaHca;

— C y4acTueMm
KOMIUIEKCHBIX
coeuHEeHu (Ha mpuMepe
TUIPOKCOKOMIIIIEKCOB
LIMHKA U AJIFIOMUHUA).

2. 3agaun  Ha pacyer

KOJIMYECTBEHHBIX
XapaKTEPUCTUK TPOTYKTA
peakiuu COETUHEHHS,
MaccoBOH MM 00BEMHOI
JIOJIU BBIXOJIa TIPOTYKTa
peakIu COCIUHEHHS OT
TEOPETHUUECKHU

BO3MOYKHOI'O0; OOBEMHBIX
OTHOIIICHUH ra3os;

KOJIMYCCTBECHHBIX

11



10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

XapaKTePUCTHK HUCXOTHBIX
BEIIECTB ¥  MPOJYKTOB
peakuu; Macchl (00BbeM,
KOJMYECTBO  BEIIECTBA)
MPOIYKTa PEaKIUH, €CIU
OJIHO W3 BEIIECTB JIaHO B
BHJIC pacTBopa c
ONPEACICHHON MacCOBOM

J0JIeH PacTBOPEHHOIO

BE€HOICCTBA.

OK 01
MP02
[Tpy3

2.2 DNEKTPOJUTHYECKAs JTUCCOIHAIUSA |

WOHHBIA 00MEH

1. 3aganus Ha
COCTAaBJICHHE
MOJIEKYJIIPHBIX U HOHHBIX
peakuui ¢ yyacTueM
OKCHJIOB, KUCTIOT,
OCHOBaHHUI U COJICH,
MOHHBIX PEaKLIH
TUAPOIIN3a COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEIbL.

2. JIaboparopHas paboTa
«Peakuuu ruiponn3zay.

Pasnen 3. Crtpoennme u  cBoOliCTBa

HEOPraHU4Y€CKHUX BCIICCTB

OK 01

JIPO3
MPO1
MPO02
IIpy5

3.1 Knaccudukanusi, HOMEHKIaTypa H

CTPOCHHE HEOPTAHMUECKUX BEIIECTB

1. Tect «HomeHknaTypa u
Ha3BaHHE
HEOpPraHMYECKUX BEILIECTB
HCXOJS U3 UX
XUMHUYECKON (OPMYJIIbI
WJIY COCTABIICHHE
XMUMHUYECKOH (POPMYITbI
HCXOJS U3 Ha3BaHUs
BELIECTBA 110
MEXIyHapOIHON WIIH
TPUBHAIIBHOU
HOMEHKJIATYPEe».

2. 3ajaun Ha pacyet
MaccOBOM JI0JU (MaccChl)
XUMHYECKOI0 JIEMEHTA

12



(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3a1anus
1o KjiaccuuKamuu,
HOMEHKJIaType U
XUMHYECKUM (popmyam
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTryeckue 3a/1aHus
Ha Ompe/esieHue
XUMHYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBS3U U
TUTA KPUCTAJUIMYECKOM
PEILIETKH.

OK 01
OK 02

MPO02

3.2 DU3UKO-XUMHUUECKIE

HCOPTraHNYCCKUX BCIICCTB

CBOMCTBA

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB
OKCHJIOB, KUCTIOT,
OCHOBaHHUH, aM()OTEPHBIX
TUAPOKCHUIOB U COJIEH».
2. 3amanusa Ha
COCTaBJICHUE YPaBHEHUM
XUMHUYECKUX PEAKIUHN C
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPTraHUYECKUX
BEIIIECTB: OKCHJIOB
METaJJIOB, HEMETAJIOB U
aM(OTEPHBIX IIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHWUH U
aM(OTEpHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHUIYIOMIUX HX
CBOMCTBA U CITOCOOBI
MOJTYYEHUSI.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aaHus
Ha CBOMCTBA U MOJIy4YEHUE
HEOPTaHUYECKUX
BEIIIECTB.

13



10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

4. JlaboparopHas pabota
«CBolicTBa METAJJIOB U
HEMETAJIJIOBY.

OK 01
OK 02

[Ipy6

3.3 [Tpou3BoaCTBO HEOPTraHUYECKHUX
BEIICCTB. 3HAYCHUE U IPUMEHEHHUE B OBITY H

Ha NpOU3BOJACTBC

[IpakTuko-
OpPUEHTUPOBAHHbIE
3aJJaHMs 10 COCTaBJICHUIO
XUMUYECKUX PEAKLUN C
y4acTUEM
HEOPraHUYECKUX
BELIECTB, UCII0JIb3YEMBbIX
JUISL UX UJIEHTU(UKALUY U
IPOMBIIIJIEHHBIX
CIOCOOOB MOJTyYECHHUS.

Paznen 4. Crtpoenne H CBoiicTBa

OpPraHn4e€CKux BEUIECTB

OK 01

JIPO3
[Ipy 4

4.1 Knaccugukanus, CTpOEHHE u

HOMCHKIJIAaTypa OPraHn4CeCKuX BCUICCTB

1. 3aganus Ha
COCTaBJICHUE Ha3BaHMI
OpTraHUYEeCKHUX
COETUHEHUH I10
TPUBHAIBHOW WA
MEKTyHapOHOMN
CHCTEMaTHUCCKOM
HOMEHKJIaType.

2. 3ajaHus Ha
COCTAaBJICHHE IIOJHBIX U
COKpaIIeHHBIX
CTPYKTYPHBIX (hopMyIT
OpraHUYECKUX BEUIECTB
OTJEIBHBIX KJIACCOB.

3. 3agaun Ha
ompeieIeHue
npocreien Gopmybt
OpPraHUYECKON MOJIEKYJIbI,
HCXOMS U3 DIIEMEHTHOI'O
coctana (B %).

OK 01 OK 02

4.2 CBolCTBa OPTaHUYECKUX COCTMHEHUN

1. 3aganus Ha
COCTABJICHUE YPaBHEHHUU
XUMHUYECKHUX PEAKIUN C
y4acCTHEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAaHUH UX
COCTaBa U CTPOCHHUS.

2. 3anaHus Ha
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

COCTABJICHUE YPaBHEHUU
XUMHYECKUX PEaKLUN,
WJUTIOCTPUPYIOIIHUX
XUMHUYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
IPOTEKAHUs JaHHBIX
peaKIU U TeHETUYECKOM
CBSI3U OPraHUYECKUX

BCIICCTB PAa3HbIX KJIACCOB.

3. PacuerHsble 3a1a4u MO
YPaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopnas paboTa
«[Tonyyenue sTueHa U
U3YYEHUE €TI0 CBOMCTBY.

OK 01 OK 02 4.3 Opranuueckue BElIeCTBa B | [IpakTuko-
1IPO1 KU3ZHEJEATEIIbHOCTH YENOBEKA. | OpUEHTUPOBAHHEIC
1IP02 IIpownsBoacTBO U IPUMEHEHHE | 30 11apmg 110 COCTABICHHIO
1IP03 OPraHMYECKUX BEIIECTB B IPOMBIIICHHOCTH | o peakimii ¢
Ipyl y4acTUEM OPTaHUYECKUX
BEILIECTB, UCIOJIb3YEMbIX
JUIS UX UICHTU(UKALIUY B
ObITY U
MPOMBIIIIEHHOCTH.
Pasznen 5. Kunernueckue "
TepMOAUHAMMYECKHE  3aKOHOMEpPHOCTH
NMPOTEKAHUSI XUMHYECKUX peaKkIuii
OK 01 OK 02 5.1 Kunernueckue 3akoHOMepHocTH | 1. JlabopaTtopHas pabora
JIPO1 IIPOTEKAHUSI XUMUYECKUX PEaKIUN Ha BBIOO:
JIP0O2 — «Omnpenenenue
JIPO3 3aBUCHUMOCTH CKOPOCTH
Ipy2 peaKuuu ot
KOHIIEHTPAILIUN
pearupyroIux BEeImecTBY;
— «Onpenenenue

3aBUCUMOCTH CKOPOCTH
peakuuu ot
TEMIIEpaTypbD».

2. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHuUs
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

Ha aHanu3 (paKTopoB,
BIIMAOIINX HA U3MCHCHHUC
CKOpPOCTH XUMHUYECKOU
peaKIum.

OK 01 OK 02

JIPO1
JIP02

5.2 TepmoauHamMuyecKue 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX peakiuii.

PaBHOBECHE XMMHUUECKUX PEAKIUI

1. 3agaun Ha pacyeThl
TEITIOBBIX A (PEeKTOB
XUMHYECKHUX PEaKIU U
olpesieJIeHUE THIIa
peakuuu (1o TEMI0BOMY
s dekTy: IK30- U
SHJOTEPMUUYECKHUE).

2. ITpakTuko-
OPUEHTUPOBAHHBIE
3a/1aHMs HAa IPUMEHEHUE
npuniuna Jle [larense
JUISL HAXOXKACHUS
HaIpaBJICHUS! CMEILEHUS
PaBHOBECHS] XUMUYECKOMN
peakuuu 1 aHaIu3
(hakTOpOB, BIMSIOMIMX HA
CMEUIEHUE XUMUYECKOTO
paBHOBECHS.

3. JJaboparopHas paboTa
«3y4yenue BIusHUA
pa3nuYHbIX (PaKTOPOB Ha
CMEIlIEHNEe XUMUYECKOTO
PaBHOBECHSI.

Pa3nea 6. /lucnepcHbie cuCTEMBbI

OK 01 OK 02

6.1/lucniepcHble cucteMbl U (DaKTOpbl HUX

YCTOMYHBOCTH

1. 3agaun Ha
MIPUTOTOBJICHUE
pPacTBOpPOB.

2. [IpakTuko-
OpPUEHTUPOBAHHBIC
pacdeTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbI€ B OBITOBOM
Y TIPOU3BOJICTBEHHOM
JIeATEIIbHOCTH YEJIOBEKA.

OK 01
MPO02

6.2 MHccnegoBaHue CBOWCTB JHMCHEPCHBIX

CHCTEM

JlaboparopHas padoTta (Ha
BBIOOD):

— IIpuroroBienue
PacTBOpOB;
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

— HUccaenoBanue
ILI/ICHepCHbIX CHUCTCM.

Pazgen 7. KauvecTBeHHbIE peakuuu
00HapYy:KeHus OpPraHuYecKux "

HEOPraHnveCKuX BeUIECTB

OK 01

7.1 OOGnapyxxeHue HEOPraHUYECKUX

KaTHMOHOB 1 aHHMOHOB

1. JTaboparopHast pabota
(ua BBIOOD):

— AHanuTH4eCcKue
peakuu katnoHoB [-VI
IpyniL;

— AHanuTHYeCcKue
peaKIi aHUOHOB.

2. IlpakTyeckue 3a1aHus
Ha COCTaBJIEHUE
YpPaBHEHUH peakiui
oOHapyXeHHsS KAaTHOHOB
|-VI rpynn u aHuOHOB, B
T.4. B MOJICKYJISIPHOM U
HOHHOM popMax.

OK 01

JIPO1
JIP02

7.200HapyKeHUE OPraHWMYECKUX BEUICCTB
OTIENBHBIX KIACCOB C HCIIOJNBb30BaHUEM

Ka4C€CTBCHHBIX peaKI_lI/IfI

1. JJaboparopnast pabota
(1a BBIOOD):

— KauecTBeHHBIE peakuu
Ha OTJEJbHbIE KIacChl
OpPraHUYECKUX BEILECTB;
— KauecTBeHHbIl aHaIU3
OpTraHUYECKUX
COCIMHEHMUI 110

(b YHKIIMOHATIEHBIM
TPYIIIaM.

2. IlpakTdeckue 3a1aHus
Ha COCTaBJICHHE
KAueCTBEHHBIX PEaKIU
OoOHapyKeHUs
OpraHUYECKUX
COCIMHEHMUIA.

Pa3nea 8.
Xumusi B OBITY M HNPOM3BOJACTBEHHOM

ACATECJIbHOCTH Y€/JI0BCKA

OK 01 OK 02 OK 04
OK 07 JIPO1
JIPO2 JIPO3

8.1 Xumus B ObITY M IPOM3BOACTBEHHOMN
JEATEIIBHOCTH YEJI0BEKA

Keiic (c yuerom Oymymieit
npodeccroHanbHOM
NESITEIbHOCTH)

17



10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

Bo3MoxkHbBIE TEMBI
KEMCOB:

1. Ilorennenue kiuMara u
BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKEaHa.
2. byaymue matepuanbl
JUIsS aBUa-, MAIIUHO- U
pUOOPOCTPOCHHUSI.

3. HoBsle MaTepuaisl s
COJIHEYHBIX OaTapet.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX
pernapaToB.

Pa3znen 9. UccienoBanue 1 XUMHYECKHI
aHaJan3 00beKTOB Ouochepbl

OK 01
JIPO1
JIP02
JIPO3

9.1 OcHOBBI 1a00PATOPHOI MPAKTHKH B
npodeCCHOHATBLHBIX Ja00paTopusIx

1. JJaboparopnast pabota
«OcHOBBI 1a6OpaTOPHON
PAKTHKNY.

2. TunoBbIe pacyeTsl Mo
TEMAaTHUKE IKCIICPUMEHTA.
3. 3agaun Ha BEIUHUCIIEHHE
CPEIHET0 3HAYCHHUS
IKCIIEPUMEHTAITLHBIX
TAHHBIX, IOTPEITHOCTH.
4. TlpencraBnenue
pe3yabTaTOB
JKCIIEPUMCHTA B
paznuuHoit popme
(Tabnwuia, rpaduk, OTUET,
JOKJIaJ, Pe3CHTAIu).

OK 01 OK 02 OK 07

9.2XuMuuecKHil aHau3 Mpood BOJIbI

1. Tect «CBolicTBa 1
COCTaB BOJBI».

2. 3ananne «XUMHYECKUI
COCTaB BOJIbI, THUTT BOJIBI
CIOCOOBI €€ MPUMEHEHUSD»
(c mcnonp30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. IlpakTuko-
OpPHEHTHPOBAHHBIC
TEOPETUIECKHE 3aTaHuUs
Ha COCTaB BOJIbI U
CHOCOOBI BBIPAKEHHUSI
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

KOHUEHTpaUHui 1
repecyeT KOHUEHTPALMil
(c ucnonp3oBaHUEM
HOPMATUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa
Ha BBIOOP:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl
U €¢ KHCIIOTHOCTH;

— Onpenenenue
KECTKOCTHU BOJIBI U
CIOCOOBI €€

OK 01 OK 02 OK 07
JIPO1
JIP02
JIPO3

9.3XuMu4YecKuil KOHTPOJIb KaueCTBa
MPOJIYKTOB MTUTAHUS

1. Tect «Oprannyeckue u
HEOpPraHUYecKue
BEIIICCTBA, BXOIAIINC B
COCTaB IIPOJYKTOB
TTUTAHHS.

2. ITpakTuko-
OpUEHTUPOBAHHBIC
3a/laHus 10 KYJIMHAPHOM
TEMaTHKeE.

3. JJabopaTtopHas pabota
(1a BBIOOD):

— O0GHapyxeHrue HUTPaTOB
B ITPOyKTaX MUTAHHUS,

— HUccnenosanue
IPOAYKTOB MUTAHUS HA
HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO,
HorypT) Ha HajIH4ue
YTJIEBOJIOB (Kpaxmall,
TJIFOKO3a, caxaposa).

OK 01 OK 02 OK 07

9.4 Xumnueckuil aHaJIu3 MPOO MOYBBI

1. Tect mo Teme
«XHUMHYECKUM COCTaB
HEOPraHUYEeCKHUX U
OpraHUYECKUX
y1OOpeHUit».

2. 3aganne «B3anMoOCBSI3E
COCTaBa IMOYBEI, TUII
IIOYBEI ¥ €€ Ha3HAYCHU.
3. JlJabopaTtopHnas pabota
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(ua BBIOOD):
— ObHapyxeHue

HEOPTaHHYECKUX
npuMecei B mpobdax
MIOYBBI;

— Onpenenenne pH
BOJTHOH

BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH H

IEJTOYHOCTH.
OK 01 OK 02 OK 04 | 9.5 HUccnenoBanune 00bEKTOB OMOCHEpPHI VYuebHo-
OK 07 HUCCIIEI0BATENbCKUN
JIPO1, MPOCKT B 00J1aCTH
JIPO2 HCCIIeIOBAaHUS 00BEKTOB

ouocdepsl.

Bo3MoxHBIE TEMBI
MIPOEKTOB:

1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEHIAlUH T10 €€
HCIIOIL30BaHUIO.

2. UccnengoBanue
pa3pyliaroniero 1eicTBus
MIPUPOTHOM BOJBI HA
CTPOUTETbHBIE
MaTepHuabl.

3. CocTaBieHue mpoeKTa
IBETHUKA/Oropoja/cazia B
3aBHCUMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX
MOYB.

4. CocTaBneHue
cOaJIaHCUPOBAHHOTO
MEHIO Ha JICHb (HEJIEII0) B
3aBHCHMOCTH OT
COJICP)KaHUST XUMHUIECKUX
Makpo U MUKPODJIEMEHTOB
B MIPOJYKTaX MUTAHUS.

5. UccnenoBanue
KauecTBa MUTHEBOU BOIBI.
6. Uccnenoanue mpod
BOJIOITPOBOJIHOM BOJIBI HA
MpeIMET YCTPaHCHHS
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

JKECTKOCTH.
7. YcTpaHEeHHE )KECTKOCTH
BOJBI B
CEITbCKOXO03AMCTBCHHOM
JIEeITEIbHOCTH.

HpOMe}KYTOIIHaH aTTcCTaluusa

3. DoHJ OLIEHOYHBIX CPEACTB TEKYLIEI0 KOHTPOJIA

dopMaMH TEKYIEro KOHTPOJIA IO 0O0IIe00pa30BaTeIbHON NUCIHUIUIMHE SIBIISIOTCS: YCTHBIN
onpoc 00yYaroluXcs, TeCTUPOBAHUE, BBHIMOTHEHHE KOHTPOJBHBIX, MPAKTHUUYECKUX U J1a00OpaTOPHBIX
paboT u J1p. (IEPEUUCIUT UCTIOJIB3YyeMbIE (POPMbI KOHTPOJIS).

Tema 1.1 CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB M NPUPOAA XUMHYECKOH CBA3M
TecToBBI KOHTPOIIb, 3a1aHHUS:
| yactp
Bri0epure npaBUIbHBINA OTBET:
1. B sape atoma coaepkaTcs:
a) TOJIBKO ITPOTOHBI, 0) TOIBKO HEUTPOHBI, B) IPOTOHBI UJIEKTPOHBI, I') IPOTOHBI U HEUTPOHBI
2. ATOM XJIOpa COEPIKUT:
a) 17 mpoToHOB 1 35 3JEKTPOHOB,
6) 35 MPOTOHOB U 7 JIEKTPOHOB,
B) / IPOTOHOB U / AJIEKTPOHOB,
r) 17 mpotoHoB u 17 31eKTPOHOB.
3. 3apsn sapa aToMa paBeH: a) HyJro, 0)4nCTy IPOTOHOB, B) YHCITY HEHTPOHOB, T) CyMMeE
IIPOTOHOB U HEUTPOHOB.
4. Yucno 31eKTPOHOB B aTOME HE PaBHO:
a) YUCITy POTOHOB B SIJIPE 3TOrO atoMa,  0) HOPSAKOBOMYHOMEPY JIEMEHTa, B) YHCITy HEUTPOHOB
B IJJp€ aTOMa, T) 3apsiy sapa aToMma.
Il vacTn
BreimonnauTe 3amanus:
1. Onpenenure 4MCIO MPOTOHOB, HEUTPOHOB U AJIEKTPOHOBB aTOMAaX XMMUYECKHX AIEMEHTOB: KaJHus,
CEpBI.
2.0mpeienuTe YUCIO MPOTOHOB U HEHTPOHOB B AAPaX aTOMOB cleaytomux uzoronos: “He, *'Cl,
ZOQBi.
Il gacTh
OTBeTbTE HA BOIIPOCHI:
1. YeM OTIMYAIOTCS TIO COCTABY Spa aTOMOB H30TONOB ypaHna: 22U, 28U,
2./30TOI HEKOTOPOr0 XUMUYECKOTO dyieMeHTa uMeeT 10 HEUTPOHOB B COCTABE S/Ipa aTOMa U ATOMHYIO
maccy 19.0npenenuTte, 4To 3TO 32 HIEMEHT?
3apanus:
1. CocraBbTe rpadudeckue u 3JIeKTPOHHbIE (HOPMYJIIBI AaTOMOB C MOPSIKOBBIMU HOMepamHu 5, 14,
16, 20. 21,22,24,26, 27,29, 30 33, 35, 36,37,38,39, 40,
2.Ha30BHTE 371eMEHTHI, UMEIOILUE CIIETYIOINEIIEKTPOHHBIE (POPMYIIBI:
1S22522P%35%3pP°
1522522P%3523pP84S!
1522S%2P%35%3P%45%3d1%4P%5S524d*
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BoinosHeHue 3aJaHMii:

1. Onpenenure BUI XUMHUYECKOUW CBSI3H B CICAYIOIIMXCOSAMHEHUSX

CO2, Brz, H20, ZnBra.

SO2, NHs, Al,03 O3

2.CocraBbTecxemMy 00pazoBaHus (propuaa HATPHUs,0KCHUIA MAaTrHUS

3.ITouemy TeMriepaTypbl KUIICHHS Y CIIUPTOB BHIIIC, Y€M Y COOTBETCTBYIOIIUX YTIEBOAOPOI0B?
3ananus Ais o0cyxaeHust o TeMe « Buabl XuMnueckoi CBI3W».

1.CpaBHUTE MEXTy COOOM KOBAJICHTHYIO M METALTUYECKYIO CBsI3U. CpaBHUTE MEXKTy COOOM
MOHHYIO U METANTMYECKYI0 XUMUUYECKHE CBSI3H.

1.2 Tema «Ilepuoanyeckuii 3axoH u Tadauna .. MenaeseeBa»

BrinmosiHenue 3a1aHuM;

1. Yro Takoe nmepuo, rpyIa, HoArpyIa BIEPUOIUIECKON cucteme?

2. Omnpenenure nepuon, psaa v rpyniy, B KOTOPbIX HAXOIATCS AJIEMEHTBI C OPSAIKOBBIMA HOMEpaMu
14, 24,52, 63, 76, 101.

3. Ionb3ysacs nepuoanueckon cucremoin [[.M1.Menaeneesa, ykaxure:

(OpMyJIBI BBICIITX KHCIIOPOIHBIX COCTUHEHUIAIIEMEHTOB: MapTaHIla, BaHA/ WA, TepPMaHUii;

- OKBHUBAJICHTHI AJIEMEHTOB: BoJIb(hpama, HHAMS, CypPbMbI BBBICIIUX OKCHAAX

4. HazoBuTe 3JIEMEHT O CIAEAYIOIINM JTaHHbBIM:

AJIEMEHT YE€TBEPTOro Meproja, BeICIIHiA okcu 3207 , CBOIOPOAOM 00pa3yeT ra3oodpazHoe
coequnenue HO;

- 3JIEMEHT IATOTO Mepro/Ia, BhICIHK okcua 902, CBOJAOPOIOM ra3000pa3HbIX COSAMHEHUN HE J1aeT;
- 3JIEMEHT YE€TBEPTOro Mepuoa, Buicimii okcua 90, CBOJOPOIAOM JAET Coie00pasyroliee
coeqnuenne DHo»

5. BriBeaute GpopMyIibl BHICIIMX OKCHJIOB U UX TUJIPOKCUIIOB Y AJIEMEHTOB C IMOPSIKOBBIMU
Homepamu 4,33, 37, 52, 75, 81.

6. Hanummre He MeHEe TPEX GopMYJT THIPOKCHIOB, HE MEHEe YeThIpeX (POpPMyIT KUCIIOT, HE MEHee
ATy GOPMYIICONIel, B COCTaB KOTOPBIX BXOAUIH ObI TOJILKO AJIEMEHTHITPETHETO MePHO/Ia.

7. BwruuciauTe MaccoByro 10710 (B %) 271€MEHTOB B BBICIIIMX OKCHJIAX: a) CeJieHa; 0) pEHUs; B) OCMHUS;
T)UHIMS.

XuMmnuyeckuii ITMKTAHT N0 TeMaM «Ctpoenmne atoma. Ilepuoguyeckasi cucreMa XHMHYECKHUX
anemenToB /.. MeHneaeeBay.
Jonummre npeaioxKeHus:

1. Pa3HOBUAHOCTH aTOMOB OJIHOTO U TOTO K€ DIIEMEHTa, UMEIOIIUE OJMHAKOBBIN 3aps]l aTOMHOTO

siipa, HO Pa3HYIOOTHOCUTEIHHYIO aTOMHYIO MaccCy, Ha3bIBaOTCH .. ..

2. IOJIOKUTEIBHO 3apsDKEHHAsl YaCcTUIIA, BXO/SIAS BCOCTAB sApa aTOMa, Ha3bIBAECTCH ...

3. DIeKTpoHEUTpalIbHAS XUMUYECKU HEeIeTMMast YacTHIIA. . ...

4.COBOKYITHOCTh BCEX DJIEKTPOHOB B aTOME HA3BIBAIOT ....

5. 3apsi1 aTOMHOTO SIpa OMPEACIISIOT TIO ...

6. Kpome mpoToHOB B s/ipe aToMa HaXOJsATCH ...., OTO - ....9aCTHUIIbI, KOJTHYECTBO KOTOPHIX

OTIPENIETISIOT .........

7.CBoiicTBa XHMHUYECKUX DJIEMEHTOB U COCTMHEHUIN UMM 00pa30BaHHBIX HAXOMISTCS B
MIePUOINYECKON 3aBUCHUMOCTHOT. ......

8. BepTukanbHble cTONOIBI, 00BEIUHSIONINE TIEMEHTHI,CXOAHBIE TI0 CBOMCTBAM, HA3BIBAIOTCS

9. 1o HOMepy Teproa MOXKHO OMPEEIUTh KOJIUYECTBO ...

10. IMoarpymIibl, COCTOSIINE TOIBKO U3 3JIEMEHTOBOOJBIIMX IIEPUOI0B, HA3bIBAOTCH. . ..

11. Topu3oHTaNBHBIE PSABI YIEMEHTOB, HAUMHAIOIIUECIIIEIIOYHBIM METAJIIOM U
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12. Kosin4ecTBO 3JIEKTPOHOB HA BHEIIHEM SHEPTreTUYECKOMYPOBHE y 3JIEMEHTOB TJIaBHBIX MOJTPYTIIT
MO>KHO OIIPENEIUTH ...

13. Hemeranmnnueckre CBOMCTBa XUMUYECKUX HIEMEHTOB BIEPUOJAX ..., IOTOMY UTO ....

14. Panuyc aToMOB B IepHOJaX ...., IOTOMY YTO ....

15. B rpynnax BoccTaHOBUTENIbHBIE CBOMCTBA SJIEMEHTOB. .. ... , IOTOMY YTO ....

16. DnexTpoHbI, y4acTBYIOUIHE B 00Pa30BaHUMXUMHUYECKUX CBSA3CH, HA3BIBAIOTCH ....

17. K p-anemeHTaM OTHOCATCS 3JIEMEHTBI, Y KOTOPBIX . ...

18. Ha 2 sHepreTu4eckoM ypoBHE MaKCUMaIIbHOEKOJIMYECTBO SJIEKTPOHOB ...

19. MakcumanbHOE KOJIMYECTBO S-3JIEKTPOHOB Ha 29HEPreTHUECKOM YPOBHE PaBHO ...

Tect mo temam «llepuoagnyecknii 3aK0OH U CTPOEHHE BeLIECTBA)
1 Bapuaunrt
1. B ocHOBe cOBpeMeHHOI1 Ki1accu(UKay XUMUUYECKUX JIEMEHTOB JIC)KHT:
a) BAJIGHTHOCTh; 0) CTpOEHME aTOMa; B) aTOMHAsl Macca; T') YUCJIO IPOTOHOB B AJIpE aTOMA.
2. KakoBo mosiokeHrne METallIOB U HEMETAJJIOB B IEPHOUYECKON cucteme?
a) METaJUIbI PacIIOJIOKEHBI BBEPXY, HEMETAJTBI BHU3Y,
0) MeTaJlJIbl PACIONI0KEHBI BHU3Y, HEMETAJIbI BBEPXY;
B) METaJIJIbl PacCIOJIOKEHbI B JIEBOM HM)KHEW YacTH NEPUOAMYECKON CHUCTEMbI, HEMETAJlIbl B IIPABOU
BEPXHEHN YaCTH;
') METaJlJIbl PacroJI0KEHbI CIIeBa, HEMETAIIJIbI CIIPABa.
3. Metanminueckue CBOMCTBa XUMHUYECKHX DJIEMEHTOB C TOUKH 3PEHUS XUMUU 00YCIIOBJICHBI?
a) CIIOCOOHOCTHIO aTOMa OTJIABATh JEKTPOHBI, 0) CIOCOOHOCTHIO pearupoBaTh C HEMETAIIIAMU,
B) BEJIMYUHOM AJIEKTPOOTPUIATETEHOCTH; ') CTPOEHUEM KPHUCTAJUIMYECKON PEIIETKH.
4. DnextponHas popmyna 1522s22p°3st orpakaer crpoenne aToma:
a) MarHus; 0) IMHKA; B) HATPHS; ') CKaHIHs.
5. Onpenenure XUMUYECKHUH 2JIEMEHT, aTOMHOE SI/TPO KOTOPOTO COAEPKUT 33 MpoTOHA U 42 HEUTpOHA:
a) MoTHO/IeH; 0) MBIIIBSK; B) PEHUH; T) TAKOTO DJIEMEHTA HET.
6. 130TOIBI XUMUYECKOTO AJIEMEHTA OTINYAI0TCA JPYT OT JIpyra:
a) M0 YKCIy HEHTPOHOB; 0) 1O YKCITy DJIEKTPOHOB;
B) M0 YKCITy IPOTOHOB; T') 10 MOJOXKEHUIO B IEPUOJANYECKOI cucTeMe.
7. DnextponHas popmymna ...3d 14s? mpuHAATEKUT XMMIIECKOMY JIEMEHTY:
a)Zn; ©0)Sc; B)Ca; 1) Se.
8. XuMu4eckre CBOMCTBA JIEMEHTA ONPENEISIIOTCS MIPEXk/Ie BCEro:
a) 3apsoM sijipa aToMa; 0) MOJIOKEHUEM dJIEMEHTA B IEPUOIUYECKON CUCTEME;
B) aTOMHO# Maccoi; I') CTPO€HUEM BHEIIHETO 3JIEKTPOHHOTO YPOBHS.
9. ®u3nyeckuil CMbICI MOPSAIKOBOTO HOMEPA XUMHUYECKOI0 2JIEMEHTA B TOM, UTO OH OIpeAesieT:
a) MOJIOKEHHE HIIEMEHTa B IIEPUOJMUECKON cucTeMe; 0) YMCIIO MPOTOHOB B SApE aTOMa;
B) YHUCIIO YHEPTETUIECKUX YPOBHEHH; T') YACJI0 HEUTPOHOB B aTOME.
10. Kakoil W3 NpUBEACHHBIX 3JIEMEHTOB HMMEET Hambosee SPKO BBIPAKEHHBIE HEMETAUTMYECKHUE
cBocTBa?

a)S; 0) Se; B) Si; r) Sc.
11. ®opmyna BemecTBa ¢ KOBaJIEHTHOM MOJISPHON CBSI3bIO:
a) Cl > 6)KCl B) NH3 )02

12. BemectBo, MeX1y MOJIEKYJIaMH KOTOPOTO CYLIECTBYET BOJIOPOJIHAS CBSI3b!
a)H.0 6)NaF B)H2 r) CaH:
13. ®opmyna BemecTBa C HOHHOM CBA3BIO:

a) KCI 0) Br? B) P4 r) CH3OH
14. BemiecTBO ¢ METATNIMUECKOHN CBSI3EIO:
a) H20 6) Cu B) Si r) Mg(OH)2

15. Kakas cBsi3b B MOJIEKyJIe OemKa:
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16. Uucio 001mux 3J€KTPOHHBIX IIap B MoJieKyJe a3ora N :

a)ogHa 0) aBe B) TPH  T) YETBIpE

17. Kakast cBs3b B MoJieKyJie cepHOi kucaoTel H2SO4:

a) KOBaJICHTHAsI HETIOJISIpHAsE B) KOBAJICHTHAsI MOJISIpHAs

0) MeTayIn4eckas I') HOHHAs

18. TTapa sneMeHTOB, MeX 1y KOTOPHIMU 00pa3yeTcs HOHHASI CBSI3b:

a)Cu O 06)Baumuw F BH m H r)Na u Na

19. Kpucrannuyeckas pemierka B Boge HoO:

a) aToMHasi ©0) MOHHasE B) METAJUIMYECKas TI') MOJICKYJISIpHAs

20. Kpucramiuyeckas pemieTka aimasa:

a) aroMHasi 0) MOHHAs B) METAJUTMYECKAsh T') MOJICKYJIApHas

2 BapuaHT

1. Kakoli ©3 TpUBEACHHBIX OJIIEMEHTOB HMEET HauOojee SPKO BBIPAKEHHBIE METAJUIMYECKHE
cBoiicTBa?

a) Te; 0) Al; B) Fe; r) Ca.

2. Hekotopsiii anement X o6pasyet noaua coctaBa XIs. KakoBa popmysa cOOTBETCTBYIOIIETO OKCUAA
JAHHOTO djIeMeHTa’?

a) X203; 0) XOg; B) XO; ) X302.
3. Kakue BemecTBa B Kax 0 Mape pearupyroT Mexay coooi Hanboiee akTUBHO?
a) Clo u Al 6) CaucClz; B) K u Cly; r) Clou Na.

4. Hemerannuueckue cBOWCTBA JIEMEHTOB C TOUKH 3PEHUSI XUMHU 00YCIIOBIICHBI?

a) aKTUBHOCTBIO B3aUMOJICHCTBUS UX C METAJIIAMU;

0) CIOCOOHOCTBIO aTOMa MIPUHUMATh JIEKTPOHBL;

B) CTPOCHHEM KPHUCTANINYECKOM peIleTKY;

') BeJIMYMHON OTHOCUTEILHOM 3JIEKTPOOTPULIATETLHOCTH.

5.V XUMHYECKHUX IEMEHTOB U3MEHSAIOTCS IEPUOANYECKHU:

a) aTOMHast Macca;  0) aTOMHOE S7Jp0O; B) aTOMHBIM panyc; T) aTOMHBII HOMED.
6. Y XUMHUYECKHUX JIEMEHTOB KaX/10T0 IIEPHUO/IA C BO3PACTAHUEM aTOMHOI'O HOMEPA:
a) aTOMHBIN PaUyC U JIEKTPOOTPULIATEILHOCTh YMEHBIIAIOTCS;

0) aTOMHBI paJinyC yBEINYUBAETCS, FNEKTPOOTPULIATEILHOCTh BO3PACTAET;

B) aTOMHBIN painyC YBEIUUYUBAETCS, JIEKTPOOTPULIATEILHOCTh YMEHBIIAETCS;

I') aTOMHBIN panyC YMEHbIIACTCS, JIEKTPOOTPULIATEIbHOCTh BO3PACTaET.

7. Y XUMUYECKHUX 3JIEMEHTOB TJIaBHBIX MOJArPYMII ¢ YBEIUYEHUEM aTOMHOI'O HOMEpa YCUIIMBAIOTCS:

a) MeTaJUIMYeCKHe CBOMCTBA; 0) HEeMeTaJlJIMUeCKUe CBOICTBA;

B) XUMUYECKasi aKTUBHOCTb; ') pacCTBOPUMOCTH B BOJIE.

8. Merammnueckue CBOMCTBA XUMHYECKUX 31eMEeHTOB B psaay Mg — Al — Au — Na — K:
a) BO3pacTaroT; 0) yMEHbILIAIOTCS;

B) BHayaJie 0cJ1adeBaroT, 3aTeM YCUJIUBAIOTCS;  I') BHayajle BO3PACTalOT, 3aTEM YMEHbIIAOTCS.
9. Hemeranyeckue cBoiicTBa XUMUYIECKUX dieMeHTOB B psimy N — As — Te — Br — Cl:

a) YMEHBIIAIOTCS; 0) ycunuBaroTcs;

B) BHaYaje YMEHBIIAIOTCs, 3aTEM BO3pacTaloT;  I') BHauaje yCHJIMBAIOTCS, 3aT€M O0ClabeBaroT.
10. YTo MOKHO CcKa3aTh O CTENEHU OKUCIIEHHSI 3JIEMEHTOB TJIaBHBIX IOArPYII B BHICIIMX OKCHIAX?
a) BO3pacTaeT CBepXy BHU3; 0) KaK NMpaBuJIO, paBHa HOMEPY T'PYIIIIbI;

B) BCETJa paBHAa HOMEpPY T'PYIIIIBI; I') YMEHBIIIAETCS CBEPXY BHM3.

11. ®opmyna BemecTBa ¢ KOBaJIEHTHOW HETIOISIPHON CBSI3bIO:

a) MgClz  6) KCl B)N2 1) Al

12. BemecTBo ¢ MOHHOMU CBS3BIO:

a) 02 6) CHs B)NaF 1) CH3COH

13. ®opmyna BemecTBa C METAIINYECKON CBA3BIO:
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o™ 2) Oy 6)H.0  B)Ca  r)NHs

14. BemiecTBo ¢ KOBaJIGHTHOM IOJIIPHON CBA3BIO:
a) CoHz 6) Cl> B) Na,O r) CaCl,
15. Yucno o0mmx 3JIeKTpOHHBIX Tap B Mosiekyiie xiopa Clz:
a)ogHa 0) aBe B) TpH T') 4YeThIpe

16. Kakast cBsI3b B MOJICKYJIE STHJIOBOTO CIIPTA U B MOJIEKYJIE€ BOJIBI:

a) BHyTPUMOJIEKYJISIpHast BOAOPOAHAs O) KOBaJeHTHas

B) MEKMOJIEKYJISIPHAs BOJOPOIHAS I') MOHHA

17. Kakas cBs3b B mosiekyie JJHK:

a) BHyTPUMOJIEKYJISIpHAsi BOAOPOAHAsl B) KOBaJICHTHAsI HETIOISAPHAS

0) MEeKXMOJIEKYJIsIpHask BOJOPOIHAS I') KOBaJICHTHAs NOJISIpHAs

18. [Tapa seMeHTOB, MEX/1y KOTOPBIMU 00pa3zyeTcsi KOBaJICHTHAsI TIOJISIPHAS CBSI3b:
a)N uw H 6)Owu O B)CumuCu r) K um Br

19. Kpucrammueckas pemerka coisiHon kucnotsl HCI:

a) atToMHass ~ 0) MOHHAas B) METAJUIMYECKasl T') MOJICKYJIsIpHAs

20. Kpucramunueckas peleTka KpeMHHUS:

a) aTOMHast B) METa/UIMYECKas

0) noHHas I') MOJIEKYJISIpHAs

OTBeTBI:

Ne Bompoca 1 BapuaHT 2 BapHaHT

1 r r
2 B a
3 a B
4 B 0
S 0 0
6 a r
7 0 a
8 a B
9 0 B
10 a 0
11 B B
12 a B
13 a B
14 0 a
15 0 a
16 B B
17 B a
18 0 a
19 r r
20 a a

Tema 2.1. Tunbl XuMHYECKUX peaKkuui
BoinoJiHeHue 3agaHuM:
BapuanT Ne 1.
1.3 nmpuBeAEHHOTO TIEPEYHS BHIMMUIIIUTE TPUMEPHI XUMUUICCKUX SBIICHUMN:
3amep3aHue BOJbI, CrOpaHUE MIPUPOJHOTO T'a3a, MIIABJICHUEKEeNe3a, THUEHUE JINCThEB, MOJTHUS,
00pa3zoBaHMe 3€JICHOTOHAJIETa HA METHBIX MTPEAMETaX, PACTBOPEHHE caxapa B BOJE, UCTIAPEHUE
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2. B npuBeICHHBIX CXeMax yYpaBHEHUH paccTaBbTe KOA(PPUIIMECHTHI, YKAKUTE THITHI
XUMHUYECKUX PEAKIIU:

A)P+ 02=P205 +Q
B)HJQO =Hg+02,-Q
B)FeO + H; & Fe + H:O0-Q
[') HNO3 + CsOH = CsNO3 + H2.0 + Q
) NHz < N2 + H2—Q
BapuanTt No 2.
1. 13 npuBen€HHOTO NEepeyHsl BHITUIINTE TPUMEPBIXUMUYECKUX SABJICHUM!
OOpa3oBaHue HaKuMIM HAa CTEHKaX 4ailHMKa, ONaJaHhe JIMCTbEB C JIEPEBA, PA3JIOKEHHE MEPEKUCH
BOJIOpO/JA IPH HArpeBaHHWM, pACTBOPEHUE IIepMaHraHara Kajlus B BOJE, CKMCAHME MOJIOKA,
o0Opa3oBaHue HHEs Ha JEepEeBbX, IOArOpaHue MUIIM, TOPEHHUE MTPoIaHa, IUIaBJIeHne napapuHa.
2. B mpuBeICHHBIX CXeMax YpaBHEHHUH paccTaBbTe KOA(PPUIIMECHTHI, YKAKUTE THITHI XUMHUYECKUX
peaKIuu:
A)CaCOs3 «+Cal0 + CO2-Q
b) CuSO4 + KOH = Cu(OH)2 + K2S04
B)CO2+C - CO+Q
I') Al + HCI = AICIz + H2
1) Na2COs3 + HI = H20 + CO2 + Nal

OKHCIUTETHLHO —BOCCTAHOBUTEILHBIE PEAKIIUU

BrinoJiHeHue 3a1aHMii:

B cuemyrommx — OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUAX  YKAKUTE  OKUCIUTENh W
BOCCTaHOBHUTEIIb, HAITUIIIUTE 3JICKTPOHHBIC YPABHCHUS:

H2+Cl,=2HCI

02+2Na=Na0>

H>+2Na=2NaH

Cl,+2Na=2NaCl

7.J1ns1 peakiuii TUCIPOTIOPIIMOHNPOBAHUS HAMTUIIIUTE 3JICKTPOHHBIC CXEMBI U PACCTABbTE
KO3 (PULIUEHTBI:

K>2S03=K>S04+K>S

KoMnO4 + H20 = KMnO4 + MnO; + KOH

HCIO3=CIO2+HCIO4

HNO2=HNO3z+NO+H-.0O

8.0mpenenuTe CTENICHN OKUCIICHHMS:

a) pocdopa B HsPO4; Ca(H2P04)2; P20s; MgsPa;

0) meau B Cu20; Cu(NOs)2; (CuOH)2CO3; CuCl;

B) cepbiB K2SO3; Mg(HS)2; KAI(SO4)2; FeSy;

r) azota B NaNO2; NHsNO3; CasN2; N20;

n) pryta BHQO; Hg20; HgCl2; Hg2(NOs):2

3aganus: PaccTaBpTe CTENEHM OKUCIICHUS BCEX DJIEMEHTOB B (pOpMyJiaX BEIIECTB, YYACTBYIOIIUX B
clenyomux xumMudeckux peaknusx. [logdoepure ko3P hUIIUMEHTH METOAOM SJEKTPOHHOTO OajlaHca B
YPaBHEHUAX PEAKIUN, YKAKUTE OKUCITUTENb U BOCCTAHOBUTETb.
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Bapﬁam 1 Bapwuanr 2

Al+ S — Al,Ss3 P + N20 — Nz + P20s

Zn S +02—Zn0 + SO2 KCIO3 + P — P20s + KClI

SO2 + 02 -, SO3 H.S + HMnOs— S + MnO> + H20
HNOs3 + I — HIOs+ NO+ H20 C + HNO3z — CO2 + NO + H20
Bapuanr 3 Bapuant 4

Fe203+ C— Fe + CO Mg+ Fe203—>MgO + Fe

SiO2 + Mg — Si + MgO Fe20O3 + CO — Fe + CO2

S + HNO3z — H2S0O4 + NO2+ H20 CuO + NHz — Cu + N2 + H20
H>S + HCIO3 — S + HCI1 + H20 Ca +H2S04 — CaSO4 + H2S + H20

Pemenne pacueTHbIxX 3a1a4.

1. BbuuciuTe OTHOCHTENBHYIO MOJICKYJISIpHYIO Maccy cepHoid KuciaoThl (H2SO4), oTHOIICHNE

Macc 3J€MEHTOB,MaCCOBBIE IO SJIEMEHTOB B BEIIECTBE.

2. BbluncnuTe OTHOCUTEIBHYIO MOJIEKYJIApHYIO Maccy xsopuna xeinesa (I11), oTHomenus macc
3JIEMEHTOB, MaCCOBBIE JIOJIH JKeJie3a U XJIopa .

3. Cxonbko rpammoB coctaBimsitoTr a) 0,1 Momp ruapokcuna Hatpus (NaOH), 6)2 wmonb
6pomoBooposa (HBr), B) 0,25Momb a3otHo# Kuciaotsl (HNO3).

4. CKOJBKO MOJICH COCTaBJISIOT a) a30T Maccoi 14 r., 6)kucmopos maccou 48r., B)KeIe30

maccoi 112r., r) ruapokcu Kanbius Maccoit 3,7r.

Ckorpko MoJiekyt conepxkurest: a) B KOH maccoii 4r., 6)B CaO maccoii 5,6 kr

Tema 2.2. DJIeKTPOJIUTHYECKAS TUCCONMAINS U HOHHBII 00MeH

Brinosinenue 3a1anuit:
1. Hanummute ypaBHEHHS TOIHOM 3JIEKTPOIUTHUECKON TUCCOIUALIAN [T CIICTYIONTUX CHIIBHBIX
anekTpoantoB: HoSO4; HNO3; NaxSOs; Ca(OH)2; Ba(OH)2; HCI; NaCl; HCIOa.
2. Hanmmmre ypaBHEHUS CTYIIEHYATON TUCCOIMAIIAN TS DJICKTPOIMTOB CIIA0BIX WIIA CPpETHEH
cuibl: H2CO3s; H3PO4;H2S03; H2S; H3ASOs.
3. CocraBbTe HOHHBIC YPaBHEHUS TaHHBIX PEAKIIHNA:
NazS + ZnCl; = ZnS + NaCl
Na,COs + BaCl; = BaCOs3 + NaCl
K>CO3 + CaCl, = CaCO3 + KCI
BaClz + Na;SO4 = BaSO4 + NaCl
Pb(NOs3). + Nal = Pbl + NaNOs

4. HamummTe ypaBHEHHUS peaklMid B MOJEKYJISIpHOW MUOHHOU (opmax:
a) COJIsTHAsl KUCIIOTa + HUTpAT cepedpa;
0) xnopuy O6apus + cepHasi KHCIIOTa,;
B) TUJPOKCU]] HATPUS + XJIOPU AMMOHHUS;
') KapOOHAT HATpUs + TUAPOKCU] KAJIbLINS;
n) ruapokcu xkenesa (I11) + azoTHast kucnoTa.
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By 4 w6¥ S5.Hanumure  MOJHBIE MW  MOJICKYJISIDHBIE  YpPaBHEHUS PEaKIUA:

Ag'+Br=AgBr

3H"+P0O4>=H3PO,4

Ba?*+C0O3*=BaCO3

2H*+S032=H,0+S0;

Ba?*+S04*=BaS04

6.3akoHunte ypaBHeHUs peakinii. CocTaBbTe MOTHOE U COKPAILIEHHOE HOHHOE YPABHEHUS ITUX

peaKuui.

1) KoCO3+H2S04 = ...+ ... +CO2
2) AgNO3 +H3POs = ...4 + ...

3) Ba(OH), +HCI = ...+ ...

4) NaCOz+HClI= ...+...+CO

5) Ba(NOs)2+ HzSOs4= ... 4+ ...

6) Ca(OH),+ HNOz = ... + ...

7) NaCl + AgNO3 = AgCH + ...

8) Na.C O3 + 2HCI =2NaCl + ... + CO2
9) KOH + HNOsz= KNOs3 + ...

I'mapoau3 coaeit

TecToBble 3a1aHUS:

1. BemectBo, ¢opmyna xotoporo FeCls sBnsieTcss conbio: a) CUIBHOTO OCHOBAaHUSA W CHIIBHOM
KHCJIOTBI, 0) CHIIBHOTOOCHOBAHHMS M CJIa00# KUCIIOTHI, B) C1A00T0 OCHOBAHMS M CHJIBHOM KUCIIOTHI,

T') cJ1a00r0 OCHOBAHHMS M CIIA00HKHCIIOTHI

2. I'maponu3y 1O aHMOHY NOJBEPraeTcsl COJb: a) XJIOPUJ Kaiblus, 0) HUTpAT Kaius, B) KapOoHAT
Kamus, r) cyiabpaT aMMOHUS

3. Comp, mocie m00aBIEHHUSI K PacTBOpPY KOTOpoH ¢eHondranenHa, pacTBOp OKpalIMBacTCs B
MaJIMHOBBIH 11BeT, UMeeT coctas: a) LiBr 6) NasPOs B) CuCl, r)KNOs

4. Tuaponu3sy 1o KaTHOHY M aHHOHY MOJBEpraeTcs coib, popmyiia kotopoii: a)(NH4)2S 0)
Al2(SOs)3 B) Cu(NOs)2 1) FeCls

5. l'uaponusy He mojBepraercs coiib, popmyaa kotopoii:a) (NH4)2.SO3 6) BaClz 8) Na2COs 1)
CuSOg4

Tema 3.1. Knaccupukanus, HOMEHKJIATypa U CTPOCHHE HEOPTAHMYECKHUX BEIEeCTB
TecroBble 3a1aHUS:
1 papuanT
1. BeimummuTe OT/A€IbHO OKCUIbI, KUCIOThI, OCHOBAHUS,COJIH:
K20, V205, ZnSO4, Ag2CO3 LiOH, H3PO4,Ca(OH)2,HCIO,B203, AI(NO3)3, Sg, Cu, NO.
2. ®opmyna azotucroit kuciaorel HNO2. K kakum kuciaotam oHa OTHOCHUTCS a) IByXOCHOBHBIM
0)0IHOOCHOBHBIM B) OECKUCIOPOIHBIM I') KUCIOPOACOAEPIKAILNM, /1) CHIIBHBIM €) CIIa0bIM
3. ®opmyna Heconeobpasytomero okcuaa:a) ZnO 6) MgO B)CO 1) V20s

4. ®opmyita ocHoBHOTO okcrya: a) CO  06) P2Os B) CuO r) NO2
5. Cpenu popmyit ocHoBaHu# 1mienoubto sBisercs: a)ZN(OH)2 6)Ba(OH). B) Fe(OH)s ) Pb(OH)2
2 BApHaHT

1. BeimumiuTe oTAeabHO OKCH B, KUCIIOTHI, ocHoBaHus, conn: KoSiO3 Al(OH)3 BaBrz, CaO, N2O, Fe,
P4, H2S, RbOH,PbSO3 HCOOH, C>HsOH, CaOHCI.
2. ®opmyna azotHo# KucnoTel HNO3.K kakuM Kucinoram oHa OTHOCUTCS @) IBYXOCHOBHBIM 0)
OJIHOOCHOBHBIM B)OECKUCIOPOAHBIM T') KUCIOPOACOAEPKAIIUM, 1) CUIBHBIM €) C1a0bIM
3. ®opmyna coneobpasyromero okcuga:a) CO  6) MgqO B)N20 1)SiO

4. ®opmyia kuciotaoro okcuaa: a) BaO 6) V20s 8) CuO 1) SiO2

5. Cpenu popmyst ocHoBanu# mienoubto sBisiercs: a) Fe(OH)2 6)Cu(OH)2B) Fe(OH)s r) K20
3 BapuaHT
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By 4 w6¥ 1. BeimummTe OTAEIBHO OKCHJIBI, KHCIOTHI, OCHOBaHUs,coin: K20,
V205,2nS04Al>SO3)3, CuOH, H4P.0O7 Ca(OH)2 HCIO, B203 AI(NO3)3, N2, Ca, NO-.
2. ®opmyna cepoBoopogHON KUCIOTH H2S. K kakuM KncioTam oHa OTHOCUTCS &) IByXOCHOBHBIM
0)0HOOCHOBHEIM B) OECKUCIOPOIHBIM T') KUCIOPOACOACPKAIINM, JT) CHIIBHBIM €) CIIa0bIM
3. ®opmyna Heconeobpasyromiero okcuaa:a) ZnO 6) MgO B)NO ) P2Os
4. ®opmyina ocHoBHOTO okcupa: a) CO2  6) P20z B) CaO 1) N2O3
5. Cpenu popmyit ocHoBaHu# miennoubto sBisiercs: a)ZN(OH)2 6)Ba(OH). B) Fe(OH)s r) Pb(OH)2
4 BapuaHT
1. BemuimuTe OTACIbHO OKCUIBI, KUCIOTHI, OCHOBAHUS, COJIH:
Li>SO3, Cr(OH)3, Ba(ClO)2,CuO, N2Os, Mn, P4, H2SO3,RbOH, PbCO3, HCOOH.
2. ®opmyia 6opHoii kucinotel H3BO3 K kakum kuciaoTam oHa OTHOCUTCS a) IByXOCHOBHBIM 0)
TPEXOCHOBHBIM B) OECKUCIOPOIHBIM T') KHCIOPOACOISPIKAIINUM, 1) CHUIBHBIM €) CIIa0BbIM
3. ®opmyiia coneobpasytorero okcuaa:a) CO 6) AlO3 B)N2O 1) SiO
4. ®opmyna kuciotaoro okcuaa: a) CrO  6) Fe,O3 B) PbO r) SO3
5. Cpeau hopmyi ocHoBaHwmii 1ienoubto sBisercs: a) Ni(OH)2 6)Sn(OH)s B)Sr(OH)2 1) AI(OH)3

Tema 3.2. PU3UKO-XMMUYECKHE CBOVICTBA HEOPTaHNYECKNX BelleCTB

TecToBble 3a1aHNS 10 MeTALJIaAM:
1. Onpenenute. Kakas 13 50eKTPOHHBIX (OPMYTT OTpakaeTCTpOeHHe  aToma MmarHus:  a)1S%2S!
6)1822S? 2P®3S?
B) 152252 2P%3523P%4S? r)152252% 2P3
2. Kakoii u3 MeTaJIJIoB HE pearupyer ¢ coiisiHou kucnoroii:a) Ca, 6) Fe B) Cu 1) Mq,

3. Kakoii u3 metansoB He pearupyer ¢ pactBopomcyibdara menu (I1): a)Fe 6) Zn B) Aq 1)
Al

4. Haubonee spKo BhIpa)KEHbI METAJUIMUECKUE CBOMCTBA YKalbLUA WK Oapus?
5. PacnosnoxuTe XMMUYECKHUE JIEMEHTHI B MOPSIJIKE YCUIICHHS MeTalIMueckux cBoiicte: Mg, Al ,

Na.

6. Kakoii u3 merayuioB Haubodee miactuuex: a) Fe  6) W) Al 1) Au

7. Kakoit U3 MeTaioB uMeeT HanboJiee SIpKuil MetTayutnaeckuit omeck: a) Al 6) Aq B) Cr
r) Fe

8. Kakoii u3 MetannoB caMblii Tsokenbiid:a) OS 6)Pb B) Hgr) Au

9. Kako#t u3 metaiioB cambiii JierkoruiaBkuii: a) Cs 6)Al B) HQ 1) Au

10. Kakoit u3 meTamioB obnaaaet gydiieit aekTponpoBoauMoctbio: a) Alo) Cus) Aqr)Au/

TecToBble 3a1aHNs 10 HEMeTALJIAM:

1. Hemeramnom siBiisieTcs: a) TAUIMA 0) TaHTaJI B) XPOM T') XJIOp

2. Ilpn KOMHATHBIX YCIOBMSAX TBEP/bIM BELIECTBOM SIBJIETCS: a) a30T, 0) pocdop, B) BOIOPO. T)
opom

3. BpoMm nposiBisSieT OKUCIUTENbHBIE CBOMCTBA IPU B3aMMOACUCTBUM C a) KaJleM. 0) BOJOPOOM, B)
MOJTU/IOM Kallus, T') BCE OTBETHI BEPHBI

4. Tlpu KOMHATHBIX YCIOBHSIX )KHUAKOCTBIO SIBIIseTCs a) kpeMHui. b) dpochop. B) 6pom. r) cepa

5. CambiM akTuBHBIM cpeau HemertawioB . F. Cl \Br. | aspusercs a) grop, 0) xi0p, B) 6pom, T) HOJ
6. Hemerammuueckue cBoiicTBa 31eMeHTOB B pany: Si — P —S—Cl a) ocratorcs Hem3MeHHBIMU. 0)
YCWJIMBAIOTCSI B)OCJIa0EBAIOT, T') OINpE/IeJIeHHON MOCIeI0BaTeIbHOCTH HEHa0II01aeTcs

7. KucnotHsle cBoiicTBa nposiBisieT okcul, popmynakoroporo: a) CO 6) CaO B) SO2r) CuO

8. KucnoTHble cBoiicTBa HanboIee IPKO BBIpaXEHBI Y oOKkcuaa, hopmyna koroporo: a)CO2 6) P20s
B) SO3r) SiO2

3aHaHI/IeZ HAlMUMIIUTEC YpPaBHCHHA XHMHUUYCCKHX peaKHHﬁ, MPOUCXOAAIUX MECKAY CICAYIOIUMU
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Toryy ¥ BEILIECTBAMM:

C+H)O0—
Si + FeO—
Mq + Clo—

3aganue:3aKOHYUTE YPaBHEHHUE CICAYIOIIUX PeaKInil
1.H24+Clo->...
2.MgO+H>S04->...
3.Al+CuCly->...
4.BaCl+ZnS04->...
5.Mg + HCl —
6.Mg + FeCl,—
7.Ca+ HO —
8.Ca0 + H,SO4 —
9.Z2n0O + HNO3 —
10.N205+H20
11.S03+Ca(OH):
12.K20+S03

3ananue :OcyliecTBUTE CIASAYIOUIYIO LIETIOUKY MpeBpatieHuii. [lyig peakuii ooMeHa cocTaBbTe
MOHHBIC YPaBHEHUS.

1.Zn — ZnO — ZnCI2 —Zn(OH)2 — ZnO

2. Ca —Ca0O — Ca(OH)2 — CaSOs4 — BaSO04
3.S — SO2 — SO3 — H2S04 — NaxSO4

4.C —- CO2, —» CaCO3 — CO2 — NaxCOs
5.H2S04 — CuSO4 — CuCl; — Cu(OH)2 — CuO
6.BaO — Ba(OH). . BaCl, _, BaSO4

7.CuSO4 — Cu(OH)2 — CuO — CuCl,—Cu
8.Li—Li20—LiOH—Li2SO4—Li3PO4
9.Fe—FeO—FeSO4—Fe(OH),—Fe(NO3z)2.
10.Mg—MgO—-MgClo—Mg(OH),—MgSOa.

Hrorosasi koHTposIbHast padoTa «CBOHCTBA HEOPraHMYECKUX BeleCTB»
Yacts A
K xaoicoomy uz 3adanuii Oanvl 4 sapuanma omeema , u3 KOMOPbIX MOJLKO 00UH NPAGUTIbHBLIL.

1. quBIpe OJICKTPOHA BO BHCHIHEM JJICKTPOHHOM CJIOC HAXOAUTCA Yy aTOMaA:

1) 6epummus
2) cepnl

3) kpemMHUS
4) Maraus

2. B psaay anementoB P — Cl — F HemeTanyeckue CBOCTBA:

1) ymeHpIarores
2) yBeIMYHBAIOTCS
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3. Psag popmyn BemecT, KaXa0e U3 KOTOPhIX 00pa30BaHO HOHHOHN CBSI3BIO:

1)SO,; KCI ; AlBr3
2) Cao; LisN; SO
3) MgO; NaF ; K,S
4) NasP; PCls; NaCl

4, HepeMCHHYIO CTCIICHb OKHCJICHUA B COCANHCHUAX NMCCT!

1) Ba
2) K
3)P
4) Na

5. K OCHOBHBIM OKCHIIaM OTHOCHUTCS:

1) Al,Os
2)Ca0
3) P20s
4) SO;

6. VYxaxwure dhopmyisl cynsdaTa HaTpus U xiopuaa xxenesa (I11) coorBercTBeHHO:

1) Na,S u FEC|2

2) Na,SOs u FEC|3
3) Na,SOs u FeC|3
4) Na,;SOsu FeCl,

7. Cymma K03QPULHEHTOB B yPaBHEHUH PEAKLIMU MEXy OKCHIOM Oapusi ¥ BOJIOW paBHa:

1)3
2) 4
3)5
4)6

8. Ilpu3HaKOM XMMHUYECKOH peakMy MEXAy pacTBOpaMH KapOOHATa HATPHSI U CEPHOM KHUCIIOTHI SBJISIETCS:

1) BeIgENICHME ra3a

2) BbIMa/IeHUE OcaIKa
3) u3MeHeHMe 1BeTa
4) nosiBJIeHUE 3amaxa

9. KoanmekTponuraMm OTHOCHTCS KaXKI0€ M3 ABYX BEIICCTB :

1) xopu HaTpus U XJIOpHI cepedpa

2) runpokcu HaTpust U Tuapokceu xenesa (11)
3) okcup 6apys ¥ OKCHJ ATFOMITHISI

4) xapOoHaT HATPUS U KapOOHAT KaJIHsI

10. Ykaxure BeWECTBO, pacTBOP KoToporo HE npoBOAMT 31EKTPUYECKUM TOK:
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11.

12.

13.

14.

15.

16.

17.

1) xnopux Gapwust
2) caxap

3) ruapoKCcU HaTPUst
4) XJ0pOBOIOPOT

PacTBOp rumpokcuna Kaaus BCTYIAeT B peaKIUI0 HOHHOTO 0OMEHa C:

1) pacTBOpOM HUTpATA HATPHSL

2) okcumoM cepsl (IV)

3) kapOboHATOM MarHus

4) pactBopoM cyibdara meau (I1)

CokpamienHoe MOHHOE ypaBHenue : Mg?* + CO3% = MgCO3zco0TBETCTBYET B3aUMOICHCTBHIO:

1) okcuma MarHus ¥ YyrOJIbHON KUCIIOTHI
2) HATpaTa MarHus U COJITHON KHCIIOTHI
3) kapOoOHaTa KaJbIKsl U XJIOPUIa MarHUs
4) cynbdara Maraus ¥ kKapOoOHaTa HATPUsI

Oxkcup coctaBa RoO o0pa3zyer kaxaoe U3 IByX 3JIEMEHTOB:

1)Zn u Al
2)Rbu Na
3)Cau B

4)Bawu Cs

Bonopon HE Berynaer B peakiuo c :

1) S
2) CuO
3) CI2
4) Si

OKcua KaJist B3aUMOJICHCTBYET C :

1) H,

2) H,0O

3) Mg(OH).
4) FeO

C rupoKCcHIOM MarHus pearupyer:

1) H2SO4
2) CuO
3) Na,SO4
4) BaCl;

Cymma k03 (QUIIMEHTOB B ypaBHEHHE PEAKIIMKM B3aUMOICHCTBUS THIPOKCHIA A JFOMUHMS C PACTBOPOM

CEpPHOM KUCIIOTHI PaBHa!

1) 12
2) 14
3) 10
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18. PactBop xsopuna xenesa (1) pearupyer ¢ :

20.

1) consHOM KUCIIOTOU

2) HaTpueM

3) pacTBOpoM HUTpaTa cepedpa
4) pacTBOpOM CyJbdara Kaus

. U xnopup Gapusi, n kapOoHAT HATPHUS BCTYNAIOT B PEAKIHIO C:

1) TUOPOKCHUIIOM ITTHKA

2) pacTBOpOM HHUTpATa Kaus

3) cepHOI KUCIIOTOM

4) pacTBOPOM TUAPOKCHIA KATHS

BepHrl 11 cnenyromue CyKiaeHus?

A. BonmonpoBo/iHast BOJa SIBISIETCS HHIUBUAYATBHBIM BEIIECTBOM.

b. 3arps3Henne MpupoIHBIX BOJ IPUBOAUT K MACCOBOMY POCTY BOJIOPOCIIEH 1 0OMEIhbUEHUIO PeK.

1) BepHO TOJBKO A

2) BepHO TONBKO b

3) BepHBI 00a CYKICHUS

4) 00a Cy>KJeHHS HEBESPHBI

Yacte B

B 3a0anusax BI — B2 coomnecume 1e8yto u npagyio 4acmu.

1. CooTHecuTe KIlacChl XUMUYECKUX BEIIECTB C UX POPMYJIaMH:

Kuacc Heoprannyeckux BeuiecTs dDopmyaa
1.Oxcuabl a) Cu0
2.0OcHOBaHUsA 6) MgCl
3.Kucnotsr B) KOH
4, Conu r) HCI

2. VYCTaHOBUTE COOTBETCTBUE MEK/Y KUCIOTAMU U COOTBETCTBYIOIIUM UM OKCHIAM:

1.

Kucaorsl CooTBeTcTBYIONIHE
OKCH/bI
a) H3PO3 l) N203
6) HsPO, 2)P,0;
B)HNO3 3) P20s
r) HNO; 4)N20s
Yacts C

OcymecTBUTE HENOYKY NpeBpaLIeH ii:

SO, — S03; — Na,SO4 — BaSO,

4.1Knaccupukanms, CTpoeHHe 1 HOMEHKJIATYPa OPraHMYeCKHUX BellecTB
3agaHus no TemMe «AJIKaHbD)
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Feuy 4 ¥ 1. HazoBure BemiecTBa, (GOpMYIIbl KOTOPBIX:
CH;
CH3—CH,;—CHy,—CH,—CH3 CH;—C—CH—CH;
CH; CH3
CH3— CHy— CH— CH,— CH,— CH; CH3— CHy— CH—CH,—CH—CH
CHZ CH3 CH3
CH;

CH3;— CH,— CH —CH3s

|
CoHs

CH,—CH—CH>

[
CH3z CHs CH3

CHs
|
CH—CH>—CHj3

|
CHs

CHs CHs

|
CH;—CH—CH—CHj

2. CocraBbTe CTPYKTYpHBIE (POPMYIIBI BCEX U30MEPOB H-TeKcaHa. Ha3zoBuTe 3TH BemecTna 1o
HomeHknarype MIOTTAK.

3. Hamummmre cTpykTypHBIe (OPMYJIBI CIASAYIOMIUX YIIECBOOPOIOB:
1) 2,4- numeTHarenTan

2) 3,3-IMITHITEKCAaH

3) 2,3,3,4-teTpameTria-4,5- TUATHIOKTaH

4) 2, 3-numMeTHII0yTaHa

5) 2,3-1uMeTHIIIICHTaHa

6) 2,2-numMeTHnOyTaHa

7) 3,3-1MMeTHIIIICHTaHa

8) 2-metnin-4-sTHITeKCaHa

9) 2-meTui-3-3TUIINIEHTaHA

3. CocraBbTe Popmyy romosora (¢ 6onee JIIMHHON YIIIepOTHOM LETbI0) sl BEIIeCTBA:
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Bipy 4wt 1 CH3;—CH—CH>—CHj3
CHs
2: CHs
CH3—C—CHs
CHs3

HazoBute 00a BE€IICCTBA I10 CHCTEeMaTHUECKOM HOMCHKIJIaTyp€.

4, yKa)KI/ITe, KaKue U3 BEUICCTB ABJIAIOTCSA U30MCpAMU:

a) CH3—CH>—CH>—CHj3 r) CH3—CH,—CH—CH3
|
CHs

CHs CHs
| |
6) CH3—CH—CH—CH3
n) CH,—CH—CHs

B) CH3—CH,—CH—CH,—CH3 | |
| CHs CHs

CHs3
5.CocraBbTe (OpMyYJIBI ABYX U30MEPOB U ABYX TOMOJIOTOB ISl BEIECTBA!

CH3-CH2-CH-CH2-CH3

|
CH3

I[aﬁTe Ha3BaHUA MTOJYUYUBIIHUMCA BCIICCTBAM.

N3omepus Ankanos. Kaprouka Nel.
1. JlaiiTe Ha3BaHUE CIEIYIOIINM U30MEPAM

A. b.
?Hg il:'HE
CH,- _F_GH:!_GHE CHa—F —CH,—CH—CH,—CH,
CH, CH, CH,—CH,4

2. CocTaBbTE COKpAIICHHBIE CTPYKTYPHBIE (OPMYIIBI CISAYIOIINX BEIIECTB:
A. 2,3-muMeTnn-3-3THIIEeHTaH
b. 2,3,3-tpumernn-4,5-mua3TIiIrenTaH

HN3omepus Ankanos. Kaprouka Ne2.
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iy 4t 1. [JaiiTe Ha3BaHUE CIIETYIOLIUM U30MepaM
A. b.

o
CHS—FH—CHE-—EHE-—CHg CH; — C — CHz— C — CHa— CH
I

|
CH, CHs CHs

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIE (OPMYIIBI CICAYIOIIHUX BEIIECTB:
A. 2,2, 4-TpuMeTuITNIEHTaH
b. 3,4-muyTrur-4-nponuiaoKTaH

HN3omepus AnkanoB. Kaprouka Ne3.
1. JlaiiTe Ha3BaHME CIICAYIOIIUM U30MEPaM
A

. B.
CHg_CHg_?H—CHa- CH;~TH~?H—CH,—(EH—CH;
CH, CH; CH; CH;

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIC (DOPMYJIIBI CIICAYIOIIUX BEIIECTB:
A. 3,3,4,5-TeTpameTuiIreKcaH
b. 2,2-numerunnponan

HN3omepus Ankanos. Kaprouka Ne4.
1. [JaliTe Ha3BaHUE CIIETYIONIUM U30MEpaM

A. b.
?Ha CH, CH,
CH,—C—CH, CHr—CHr—éH—CH—J.H——CHz—CH:
oH, La,

2. CocTaBbTe COKpAIEHHBIE CTPYKTYPHBIE (OPMYIIBI CISAYIOIINUX BEIIECTB:
A. 2,4-mumeTnn-3-XJI0pIeHTaH
b. 2,2, 4-tpumetun-3sTuirexcan

N3omepus Ankanos. Kaprouka NeS.
1. JlaiiTe Ha3BaHUE CIETYIOMIMM U30MEPaM
A. b.

<|IH‘ C,H,
|
CH,=C H:‘?-C H,~CH,  CH,~CH-C-CH,~CH,~CH,—CH,.
| ]
C,H, CH, CH,

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIC (DOPMYIIBI CIIEAYIONIUX BEIIECTB:
A. 2,2 — tuOpoM-3-MeTHIIIICHTaH
b. 2,3,4- Tpumerun-3,4-nuxnoprental

HN3omepus AnkanoB. Kaprouka Ne6.
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1. JlaiiTe Ha3BaHUE CIEIYIOIIMM U30MEPaM
B.

CH3

CH,— CH — CH — CH, — CH, CHré—CHq

CH, CH, CH;

2. CocTaBbTe COKpAIICHHbIE CTPYKTYPHBIE (POPMYIIBI CIETYIOIIUX BEIIECTB!
A. 2,3,3,4-TeTpaMeTUIITENITaH
b. 2,2-nubpomnponan

N3omepus Ankanos. Kaprouka Ne7.

1. JlaliTe Ha3BaHUE CIICTYIONIUM H30MEpaM

A.

»

b.

o, CH; ~fH~([‘H—CHz—$H—G~I

CH; CH;

2. CocTaBbTe COKpAIEHHbIE CTPYKTYPHbIE (bopMyJH,I CJIEYIOIINX BEIIECTB:
A. 2,2-numeTnin-3-0poMIIeHTaH
b. 2,4-numerun-3sTuarekcad

N3omepus Ankanos. Kaprouka Ne§.

1. [laliTe Ha3BaHUE CIICTYIONIUM H30MEpaM

A. B.
(|3H3 ‘lle
CH,- -(ll—CHz—CHE CHa—tl'J _GHz—'?H_CHz_cHs
CH, CH, CH,—CH,

2. CocTaBbTe COKpAIEHHBIE CTPYKTYPHBIE (OPMYIIBI CISAYIOIINUX BEIIECTB:
A. 2,2-muMeTnn-3-3TUIIEHTaH
b. 2,3,5-tpumernin-3,4-quaTHATENTAaH

Tema 4.2. CBoiicTBa OpraHM4YeCKUX coeIMHEeH Uit

TectoBoe 3ananue no reme «IIpenesibHbIe yriaeBoa0poabI»

3amanue 1.
A) aTan

3amanue 2.
3aganue 3.

VYkaxute HazBaHue yriesogopoga: CsHs
b) nponan B) meran I') 6ytan

VYxkaxure Gpopmyiny pagukana stuna:A) — C2He b) — CsH7 B) — C2Hs IN)- C4Ho

VYkaxute 0011yr0 GopMyTy TOMOJIOTUYECKOTOPsIia METaHA:

A) CnH2n+2 B) CnH2n-2

b) CnH2n

3aganue 4.
A) CeHe
3aganue 5.

I') CnH2n-6

Vkaxure BE€IIECTBO, ABJIAIOIICCCA TOMOJIOTOMMETaHa:
b) CeéH12 B) C7His I') CgHis

Onpez(eJmTe YHUCJIO aTOMOB BOAOPOAa B MOJICKYJIE TOMOJIOra ME€TaHa, €CJIM OH UMECT
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. 10V PJI «KM3JISIPCKUM TTPO®ECCUOHAJIBHO-TIEJATOTMYECKHI KOJIIE K
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3ananue 6. Peakiiuu, B X07€ KOTOPBIX OT MOJICKYJIBIBEIIECTBA OTIICTUISICTCS BOJAOPOI,
Ha3bIBAOTCS PEAKITUSMH:

A) nerunpatanuu b) neranorenuposanus B) gerunporanorenupoBanus 1) neruapupoBanus
3anmanue 7. YCTaHOBUTE COOTBETCTBUE MEXK/y Ha3BaHHEM ajlkaHa M ero (popMyIIou:

A) atan 1) CH4
b) nenran 2) C3Hg
B) meran 3) CsHiz
I') 6yran 4) C2Hs
J1) nponan 5) C4Hio

3ananue 8. Cpeny NepeyncieHHbIXaIKaHOB YKaKUTEIIPEIEIbHBIE YTIIEBOJOPO/IbI, SIBISIOLIUECS

ra3amu:
A) nenran b) 6yran B) nponan I') rekcan /) rentanE) stan XK) okran3) metaH.

3aganus no teme «HenpeaenbHble yriieBoaopoab»

1. Hanmummte cTpyKTYpHBIE (DOPMYJIIBI CIIEIYIONINX AIKCHOB!

a) 2-MeTHI0yTeH-2; 0) 2-MeTuimporneH-1;

B) 2,3-TUMETHIITEKCCH-3;

r) 2,5,5-TpuMeTHIreKCeH-2;

n) 2,2,6-TpuMeTHII-4-3TUIrenTeH-3.

2.HazoBuTe 1Mo pannoHaIbHON HOMEHKIIATYPE CIICTYOIIHEBEIISCTRA!
CHs- H,C— CH3

CH»= |C—CH3 CHz— C|= T—CHg

CHs3 CH3CH3

CH3—CH —CH3 CH3—CH —C = C—CH2—CHz3
CHs CH3CHz — CHg
4.1Ipy MOMOIIM KaKUX PEaKIMi MOYKHO OCYIIECTBUThCIEIYIOIIUE TPEBPAIECHUS:
CH4 — CH3CL — C2Hs — CoHa— C2HsOH
5. BeiBenure (opMmyiy BellecTBa, cojaepikallero yriaepoj (maccosas nois 81,8%) m Bomopon
(18,2%).
6. Hanummre cTpykrypHble popMydbsl: a) OyTeH-1; 0) nenTeH-2; B) 4,4-IMMETUINIEHTEH-2,;
r) 2,2,5-TpumeTmuirekced-37. HazoBure 1o panoHaIbHOMHOMEHKIIATYPE CIAEAYIOIINE BEIIECTBA:
CH3 —CH; —CH=CH — CHjs
CH3;—CH;—CH=CH—CH; —CH3CHs —CH—C=CH;

CHs CHs
7.KakueankeHbl MOTYT OBITh MTOJTYUEHBI IPUIACTHAPUPOBAHUH: a) N300yTaHa;

0) AMMETHIIPTUIIMETaHA; B) 2-METHJINICHTEH; T') pornaHa?
Hanummre cokpaltiieHHble CTPYKTYpHBIE (DOPMYJIBI.

33}13HI/IH o TeMe «Knc.nopoz[coz[epmamne OpPraHuv4YeCKue COCIUHCHU D)

CnupTrsl
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. 10V PJI «KM3JISIPCKUM TTPO®ECCUOHAJIBHO-TIEJATOTMYECKHI KOJIIE K

- .

n A

ey ue® Bomnpocs! 1151 KOHTpOIS:
-Kakue BemiecTBa Ha3pIBAIOTCS CIUPTAMU?
-Kak kmaccuuupyroT cuupThi?
-Kakue ciupThl HA3bIBAIOTCS OJTHOATOMHBIMU,MHOT'OATOMHBIMU ?
-Kakue cnupThl Ha3bIBalOTCA MpeIeIbHBIMU, HETIPEIEIbHBIMU, ApOMaTHUYECKUMU?
-Kakue BoJibl ©130MEpHUH XapaKTEePHBI JJ1s1 CHUPTOB?
-Homenknatypa cniupTos.
-Onumute Gu3nveckre CBONCTBA CIIUPTOB
-Illouemy cpemu cnupToB HeT ra3o00pa3Hbix BemiecTB? Kakas Xxumuueckas CBs3b Ha3bIBA€TCS
BOJIOPOJHON?

Wi PO,
oF e
W

LR R

]

TecToBble 3a1aHUS:

1. dynkuroHanpHas rpyInna COMpTOB Ha3biBaeTcs: A) KapOoHMIbHAsA b)runpokcuibHas

B) autporpynma  I') kapOokcuibHas

2. O6mas dhopMyIa nmpeaeabHbIX OJHOATOMHBIX CIIUPTOB:

A) R-CHO b) R-OH B) R-CH2NO: I') R-COOH

3.CrupThl H30MEpHBI (MEXKKIIaCCOBast H30MepHs)A) pocThiM ddupam b) cioxubM 3¢gupam B)
anbaerunaMm I') kapOOHOBBIM KHUCIOTaM

4. M0>XHO TIPEIONI0KUTh, UTO XapaKTePHOU peaKkiuei A CHUPTOB B OTJIMYHE OT UX
MEKKIJIACCOBBIX H30MEPOBSBIISICTCS PEAKIIUS:

A) 3amMeneHus b) ropenus
B) paznoxenus I') npucoenvuuenus
AJbaernanl

TecroBble 3a1aHUs:
1.06mas ¢popmyna ajibIeTHIOB !
a) R-COOH6) R—CO-RB8)R-OHr)R-COH

2.Coeqnnenne CHs — CHo— CH — COH umeet Ha3BaHUE:

CH3s
a) 2-metundyTraHanb 0) 2-MeTUINeHTaHallb B) 3-MeTWI0yTaHalb T) 3-MEeTHIINIEHTaHAIb
3.U3omepamu gBisitoTCs BelecTsa, popmyisl kotopeix:a) CHs — CHz2 — COH 6) CHs — CHz2 —
CH2 —-COH B) CH3— CH - COH 1) CH3 - CO - CH 3
CHs
4. TIpu OKMCICHUM aJIbAETUIOB 00pa3yroTcs: a)(peHosbl 6)CIUpPThl B)KETOHBI
r)KapOOHOBBIE KUCIIOT
5.®opmanbaeru B3auMoJIeiCTByeT ¢ 000MMH BeIECTBAMU TaphI:
a) BOJIa M OKCHJI MEJT!
0) METaH U dTeH
B) BOJIOPOJI ¥ THAPOKCHU METN
I') YKCyCHas KUCJIOTa U 3TaHOJ
6.9TaHab MOXKHO MOJTYYUTh THpaTaIHeH:
a)3TujieHa O)nponuHa B)3THHA T)0yTuHA-1
7.B nienouke nmpeBpalieHuii: XJIopaTaH — X — 3TaHallb BEIIECTBO X: a) ATaHOI 0) Boza
B)3TaH T)yKCyCHasi KUCJIOTa
8.1Ipu BoccTaHOBJIIEHUH allbAETHIOB 00pa3yroTcs: a) KETOHbI 0) KapOOHOBBIE KHCIOTHI
B) CIIUPTHI T)aJIKEHBI
9. B peakuuio «cepeOpsHOro 3epkaja» BCTyHaeT: a) MPONaHoH 0)3TaHOJ B)METaHaJb T') ITUIEPHH

KapOoHnoBbie KHCIOTBI
TecToBbIC 3a1aHMS:
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ey S 1 BapuaHT

1. O6mas hopmyta OTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT:
A)R-COH B)R-COOH B)R-COR I')R-COOR

2.Coenunenue CH3-CH2-CH —COOH HnasbiBaeTcs:

CHs

A) 2 — metunOyTaHoBast KHCJIOTa,
b) 3 — meTunOyTaHoBast KKCIIOTA,
B) nenTanoBas kuciora,
[N)MmacnsiHast kKucinoTa

3. B pany xucnot: neHranoBas, OyTaHoBasi, IPONAHOBAs,3TAHOBAs — TEMIIEPATypa KUIICHUS:
A) yBenuuuBaercs, b) ymensinaercsi, B) ne usmensiercs,l’) cnayana yBenuuuBaeTcs, 3aTeM
YMEHBIIACTCS

4. Bonopo/iHble CBSI3U HE 00pa3yIOTCsl MEXTyMOJICKYIaMHU:
A) CH30H Bb) H-COOH B)H>O T') CHs- COH

5.MypaBbHHAsI KHCIIOTa PEATHPYET C KaXIbIM BEIIECTBOM IaphI:
A) cepebpo, ruapokcu Hatpus, b) xnopua Hatpus,3TaHon, B) MeraHom, Kanui,
I') okcup Kanpus, CONSIHASL KUCIIOTA

6. B cxeme X+ Aq2O — mponnoHOBas KUCIOTA,BEIIECTBO X — ATO
A) nponan, b) nponanon, B) nponen, I') nponanans

1 et

)
L

2 BapMaHT

1. K xapOoHOBBIM KHCIOTaM OTHOCHUTCS BEILECTBO,(hOpMyJia KOTOPOro:
A) HCOH
b) CHs-COOH
B) H-COCHs
I') CHs- COOCHs
2.Coemunenne CH3-CH2-CH —COOH nassiBaeTcH:

CH3

A) 2 — metunOyTaHoBas KUCJIOTa,
b) 3 — metunOyraHoBas KuCIOTa,
B) nentanoBas kucinora,
I') macnsHas kuciaora

3. ITu- cBsA3b OTCYTCTBYET B MOJIEKYJIE:

A) CH3-COOH B) HCOH B) CH3 -COCHal") CH3-OH

4.He pacTBOopHMa B BOJIE KHCIIOTA!
A) mypaBbuHas, b) azornas, B) nanemutunoBas, [')ykcycHas

5. YKCycHas KHCII0Ta pearupyeT co BCeMH BelleCTBaMH,(pOpPMYJIbl KOTOPBIX BXOJAT B IPYMILY:
A) Cu, Na20, KOH b) K2CO3 Na, CoHsOH
B) CH3-OH, NazSOg, Cl. I') NaOH, HCI, CHs- COH

6. MypaBBHHYIO KHCIIOTY OT YKCYCHOW MOYKHO OTJIMYHUTH CIIOMOIIBIO PEaKTHBA:
A) Br2 b) FeCls B) Ag20 T') KOH

3anaHus Ha COCTABJIeHHE YPABHEHM XHMMHYECKHX PeaKnuil, WIIOCTPHPYIOUIUX XMMHUYeCKHe
CBOMCTBA € Y4YeTOM MEXAaHU3MOB NPOTEKAHUN JAHHBIX PpPeaKkuuil M TeHeTHYeCKOW CBSI3H

OPraHUu4YeCKMUX BEIICCTB Pa3HbIX KJIACCOB.

1. Hamuimre YpaBHCHHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOXHO OCYHICCTBUTD CICAYIOIIHEC ITPEBPaA-
menus:CHs — CoH, — CoHgs — CoHsCl — CoHg — CoH4Clo
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i
Figy + WY e B ypaBHeHI/IﬂX yKa)KI/ITe CprKTypHLIe (bOpMyHBI OpraHI/IquKI/IX BCIIICCTB.
2. HaHI/IH_H/ITe ypaBHeHI/IH peaKHHﬁ, C IIOMOIIIBIO KOTOprX MO>KHO OCYH.[eCTBI/ITB CHCI[yIOH.II/Ie Hpe Bpa-
wenusd: CoHg — C2Hg — CoH2 — C2H3Cl — CoHsCl — CoHg
B ypaBHEHHSIX yKaXXHUTE CTPYKTYpHBIE POPMYITBI OPraHMYECKHUX BEIICCTB.

Hanummure ypaBHeHHMsl peakiuuii, ¢ NOMOIIbI) KOTOPHIX MOKHO OCYIIECTBUTH CJeayloliue

1 et

friry

npeBpalieHns:

1. aeraT Kanust — 3TaH — X — 3TAHOJ — JIUATUIIOBBIA APuUp
ey HY Calt .
2.CaCz*— 3THH — STaHAIb X1 X2 X3

o KNk )
3.Al4C3 = X1 : X2 JTaHaJIb 45 X3 X1

v HY Ch, P
4. CaCy*—*3TUH"—DTaHaAb = X1 : X2 5 X3

5. CaCr —2—x; — 2 y, , H,C-COOH —E—,, (CHy)p-C=0

W2 . HY . =
6.HC=CH—22HE 5y fahd CHsCOOH ——2sy, — sy, — 22

YKCYCHasi KUCJIOTa

& Hiy t ERc y Fa
7.CH2BrCH,CH2Br X1 — Xo— npornex Xz*— 1,2- nubpommnponan

1500% CEL O AN o H Y O H OH
8.CHs— —Xy*— CsHp ? =X X3 X4

(2 EiHpugm Clasedfisd g B 5,
9. aTen X1 X2 *X3*—*TOJIyOJl X4

EoH oupm, & i aaom 11% CE 0L AT By E 50

X1 X2 X3

10. CoH4— CoH4Clo
CsHsCOOH

Tema 4.3. Opra}mqecmle BeieCrBa B JKHU3HCACATCJIBbHOCTH YC/JI0BCKaA. HpOI/BBOHCTBO H
NMPUMECHEHHUE OPTAHNICCKHUX BCIIECTB B MPOMBIINJICHHOCTH

Tect mo Temam «Kucjiopoaconep:kamme 1 a3oTcogepkaniue coeJuHeHHs»
1 BapuanT
1. K »xupam OTHOCUTCS: a) Tpuoiear  O) IIMIEPUH  B) Kpaxmal
2.Hucno ruApOKCUIIbHBIX TPYIINT B MOJIEKYJIE TIIFOKO3bI paBHO: a) 5 0) 6 B) 7
3. B pesynbrate rugponusa sTundopmuata (Win STHIOBBIA 3(Up MypaBbHHON KUCIOTHI) 00pa3yroTCs:
a) 9TaHOBasi KUCJIOTa U METaHOJ ~ 0) MeTaHOBasi KUCJIOTa U STAHOJ
B) METaHOBAsl KUCJIOTA U TIIUIIEPUH
4. B peakuuio THIposin3a He BCTYIaeT:
a) Kpaxmals 0) HeJTI0I03a B) TII0K03a
5. I'moko3a umeet hopmyiy:
a) CeH1206 6) C12H22011 B) CeHs — CHO
6. DTa"oa 00pa3yeTcs MPH CITUPTOBOM OPOKEHUU:
a) LIEJUTIONIO3bI  0) TIFOKO3BI B) Kpaxmana
7. B pe3yabpTar ruipoJin3a KUpoB MOKHO MOTYUUTh:
a) STUJICHIJIMKONL  0) TIIFOKO3Y B) CTEAPUHOBYIO KHCIOTY
8. KauecTBeHHOI peakieil Ha KpaxMall SIBJISIETCS peaKius C:
a) TUAPOKCUAOM Meau 0) OA0M B) aMMHAYHBIM PACTBOPOM OKCHA cepedpa
9. Ilpon3BogHBIE aMMHUAKa, B MOJIEKYJIaX KOTOPBIX OJIMH, /IBA HITH BCE TPU aTOMa BOJOPO/Ia 3aMeTIEeHBI
YTIIEBOIOPOAHBIMU PaTUKaTIaMU, Ha3bIBAIOTCS:
a) 6enkamu 0) aMHHOKHCIIOTAMH B) aMUHAMHU
10. BemectBo (CH3)3N Ha3biBaeTCs:
a) METWJIaMHH 0) TPUMETHJIAMUH B) TUMETHIAMUH
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By 4 w6¥ 11. AMUHBI TPOSIBIIAIOT CBOMCTBA:

a) OCHOBHBIE 0) KHCIIOTHBIE B) aM(OTEpHBIE

12. Peakuio BOCCTaHOBJICHHSI HUTPOOEH30J1a B aHWJIMH OTKPBLI:

a) 3unuH 6) Konosanos B) Kyuepos

13. MoutekyJibl 0€TKOB ITOCTPOCHBI U3 OCTATKOB:

a) aMUHOKHUCIIOT 0) YTIEBOAOB B) KUPHBIX KUCIOT

14. B pesynbTaTe ruiposmsa 0eIKoB 00pa3yroTCs:

a) aMUHBI 0) AMHUHOKHCIIOTHI B) KapOOHOBBIE KUCIOTHI

15. XKenroe okpammBaHyue HAOMIOAACTCS B PEAKIIUU OelKa ¢

a) Cu(OH), 6) HNOs B) NaCl

16. I[ToueMy aMUHOKHCIIOTHI SIBJISIFOTCS aM()OTEPHBIMH BeIIeCTBAMU?
a) UIMEIOT aMUHOTPYIIITY ¥ KapOOKCHIIbHYIO TPYIIITY

0) pearupyroT ¢ BOJOM

B) UMEIOT AMUHOTPYTIILY

17. AMMHOKHCTIOTA TJIMIIUH WX 2-aMUHO3TAHOBAs KUCJIOTa UMeeT GopMyIly:
a) NH2, — CHs 6) CéHs — CH2- NO2 8) NH2 — CH>- COOH

18. Bce BookHa MOApa3aeNsIOTCs Ha:

a) IPUPOJHBIC U CUHTETUYECKUE

0) MpUPOIHBIE U XUMHYECKHE

B) 'KUBOTHBIC U PACTUTEIIHLHBIC

19. [Tonumep — 370!

a) coeIMHEHNE O0JbILION MOJIEKYJIIPHON MacChl

0) MPOIYKT peakluy MOJTUMEPU3AIHH

B) BBICOKOMOJIEKYJISIPHOE COEIMHEHNE, COCTOSIEE U3 MHOTOKPATHO MOBTOPSAIOIIMXCS IPYIII aTOMOB
20. B xayecTBe TOIUIMBA MOXKET TPUMEHSTHCS:

a) 3TaHoJ 0) ATaHaJb B) MNIMLIEPUH

2 BapuaHT

1. K yrieBosiam OTHOCHTCS: @) TpHosieaT O) IIUIEpUH B) Kpaxman

2. BemectBo MeTmiopmMuat (MM METUIIOBBIN 3QUp MypaBbUHOMN KUCIOTHI) UMEET (HOpMYITy:
a) CH3-CH2-CH2-OH 6) CH3-CH(NH2) — CHs B) HCOOCH3

3. IIpogykTamMu LIEJI0YHOTO THIPOIN3a )KUPOB SIBIISIFOTCS:

a) TJIMIEPUH U COJIM BBICIIUX KapOOHOBBIX KHCIOT

0) rIMIEpUH U BBICIITHE KapOOHOBBIE KUCIOTHI

B) STWJICHTJIMKOJIb U BBICIIIE KAPOOHOBBIE KMCIOTHI

4. Ilpu OKHCIIEHUH TITFOKO3bl aMMHUAYHBIM PacTBOPOM OKCHJa cepedpa oOpa3yeTcs:

a) TIIOKOHOBAs KUCJIOTa U METANTNYECKoe cepedpo

0) IIIIOKOHOBAsk KUCII0Ta U BOJIa

B) IIIOKO3a U METaJNTINYecKoe cepedpo

5. Kpaxwman u nemmronosa umetor popmyiy: a) (CeH1206)n 6) C12H22011 B) (CeH1005)n
6. KoHeYHBIM MPOYKTOM IHIPOJIM3a KpaxMaia sSBIseTCs:

a) MeJUTI0JI03a 0) TITI0K03a B) PpyKTO3a

7. I'moko3a u ppyKTO3a — 3TO:

a) MOHOCaxapu/ipl 0) Mmonucaxapusl B) AUCAXapu/Ibl

8. Kakoe u3 BelecTB BCTyMaeT B peakifio cepeOpsHOTo 3epKaia:

a) aHWIMH 0) TJIMIIEPUH B) TIIOKO3a

9. Ilpu nobGaBieHnn K OpOMHOMN BOJIe aHUJIMHA BBINAAAET OeNblil 0caloK, Tak Kak oOpa3yercs:
a) cosb pennnammonus 6) 2,4,6-TpuOpOMaHUINH B) OpOMaHUINH

10. Kakast pyHKIIMOHAIbHAS TPYIIa XapakTepHa Uil aMUHOB?

a) HUTporpynna 0) aMHMHOrpyMna B) KapOOKCUIIbHAS TpyIIa
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ey pues 11. BemecTBo 3THIIaMUH UMEET (GOPMYITY

a) CH3-CH2-CH2-NO2  6) NH2 — CH2 — CH2 — COOH B) CH3 — CH2 — NH2

12. YeM sABJISIFOTCS MEXKIY COO0M (peHUITaMUH M aHWIJIUH?

a) roMoJjioraMu  0) OTHUM H TEM K€ BEIIECTBOM B) CTPYKTYPHBIMH H30MEpaMHU

13. AMUHOKHUCIOTBI IPOSIBIISIIOT CBOMCTBA:

a) aMmdoTepHbIe 0) KUCIOTHBIC B) OCHOBHBIC

14. Pa3pymieHue npoCcTpaHCTBEHHON CTPYKTYPhI OSITKOBOM MOJICKYJIBI ITOJ] IEUCTBUEM BHEITHUX
(akTOpOB HA3BIBACTCS:

a) IeTUAPUPOBAHUEM 0) IETHUIpaTAIMCH B) IeHATypaIueit

15. ®uoneroBoe OKpalIMBaHue HAOIIOACTCS B peakuu Oeska ¢

a) Cu(OH)2 6) HNOs B) NaCl

16. IlepBuyHas cTpykTypa Oenka:

a) MOCJIeIOBATEIbHOCTh aMUHOKHUCIIOTHBIX OCTATKOB B MOJUIEIITUIHON LEH

0) coennHeHnE OEITKOBBIX MAaKPOMOJIEKYJI

B) CIIMpaJIeBUIHAS CTPYKTYpa, 00pa30oBaHHAs 32 CYET BOJOPOIHBIX CBS3CH

17. I o6Hapy)eHUsI B COCTaBe OCIKOB HATMYMSI MENTHIHBIX CBS3€H HCIOIB3YIOT:

a) OMypEeTOBYIO peaKInio 0) peaKIuio TUAPOJIN3a B) PEAKIINIO dTeprDHKaIIIN

18. OTnuune Mexay UCKYCCTBEHHBIMH M CHHTETHYECKHMMH BOJIOKHAMH B TOM, YTO: &) CBIPBE IS
MOJTy4YeHUsI UCKYCCTBEHHBIX BOJIOKOH — MPUPOAHBIN MOJUMED, TS OTYyUYEHUS] CHHTETUYECKUX
BOJIOKOH-CUHTETUYECKHI IoIuMep

0) chIpbe ISl OMyUeHUsI UICKYCCTBEHHBIX BOJIOKOH — UCKYCCTBEHHO IMOJIYYECHHBIH MOoIuMep

B) HCKYCCTBEHHBIC BOJIOKHA MOYyYaIOT MEXaHUYECKOH 00pabOTKOW MPUPOAHBIX TOJIMMEPOB, a
CUHTETHUYECKHE MTPU XUMHUECKON 00paboTKe MPUPOTHBIX MOJIMMEPOB

19. Crenenp moauMepu3alum — 3TO:

a) cpe/iHee YHCIIO CTPYKTYPHBIX 3BEHBEB B MOJICKYJIE MTOJIMMEpa

0) 4KCII0 MOJIEKYJI MOHOMEpaA

B) YUCJIO AaTOMOB BOZOPOJA B MOJIEKYJIe

20. B xauecTBe OJHOTO U3 OCHOBHBIX KOMIIOHEHTOB KPEMOB U Ma3el MPUMEHSIOT:

a) ruIepuH 0) MypaBbUHAsI KMCJIOTa B) METAHOJ

OTBeTHI:
Ne Bonpoca 1 BapuaHT 2 BapuaHT
1 a B
2 a B
3 o a
4 B a
5 a B
6 0 0
7 B a
8 o B
9 B o
10 0 0
11 a B
12 a 0
13 a a
14 o B
15 0 a
16 a a
17 B a

43



o

—— % 10Y P11 «KU3IIIPCKUNA HPOCDECCHOHAHBHO-HEHAFOFI/IqECKI/Iﬁ KOJIJIE J1K»
™ 18 6
19 B a
20 a

Tema 5.1. KuneTnueckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKkuuil

Tect no temam «CkopocTh XMMHYECKHX peakiuii. XUMHYecKoe paBHOBecHe.»
1 BapuanT

1. ®akTop, He BJAUAIOIINNA HA CKOPOCTh XUMHUYECKOI Peakium:
1) JaBnenue

2) Temnepatypa

3) KoHuenrpanus

4) dopma cocyaa, B KOTOPOM IIPOTEKAET peaKIlus

2. MakcuMajbHasi CKOPOCTh XMMHYECKOIi peaKuu NPH B3aNMO/IeiiCTBUH BellecTB, (POPMY.IbI
KOTOPbIX

1) Zn(rpanyisi) + HCI

2) Pb + HCI

3) Fe + HCI

4) Zn(mswis) + HCI

3. daKTop, He BIMSIOIIMHA HA CMellleHne XUMNYeCKOro paBHOBECHSI:
1) HaBnenue

2) Konnentpanmus

3) Temmniepatypa

4) [Ipupoaa pearupyroumx BemecTB

4. YBeandeHue NJI0IAAN MOBEPXHOCTH COMMPUKOCHOBCHUSA MEKIY pearcHTaMH HE BJIMSICT HA
CKOPOCTD PeaAKIUH:

1) 3Fe(m) + 4H20(uap) = Fe304 + 4H21

2) Fe@s) + H2SO4¢p-p) = FeSO4 + Ha?

3) FeSO4(p-p) + 2NaOHp-p) = Fe(OH)2|+ Na2SO4

4) 4Fe(m) + 302+ 6H200) = 4Fe(OH)3|

5. Ilpu oOBIYHBIX YCJIOBUAX ¢ HAUOO/IbIIEH CKOPOCTHIO ¢ KMCJIOPOAOM B3aUMO/AeliCTBYeT
1) natpuit

2) Maraui

3) xene3o

4) amoMUHUT

6.C yBesinueHueM JaBjieHHs] paBHOBecHe 00paTUMON peaKlMu, ypaBHeHUe
koTopoii C2Har+H20(1)«>C2HsOH ()

1) He uzmenutcs

2) CmecTuTCs B CTOPOHY MPOAYKTOB PEAKIIMH

3) CmecTUTCSl B CTOPOHY MCXOIHBIX BEIIECTB

7.J11s1 cMeleHnsi XAMUYecKoro papHoBecusi oopatumoii peakuun 2S502(r)+02(r)«»2S03(r)+Q B
CTOPOHY MCXOJAHBIX BEIECTB HeOﬁXO}]HMO:
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gy 1) YBenuuuth naBieHue

2) IloBbicUTh TEMIIEpaTypy
3) BeecTu xaranuzarop
4) TloHu3uTh TEMIIEPATYPY

8.C yBesqimueHHeM JaBJIeHUs] paBHOBecHe 00paTHMON peakluu, ypaBHeHHE KOTOPOi
COm+2H2(n—~2CH30Hm + Q

1) He usmenurcs

2) CmecTuTCs B CTOPOHY NMPOJYKTOB PEaKIHU

3) CMecTuTCS B CTOPOHY HCXOJHBIX BEILIECTB

9. Jlaist cMeleHus1 XUMHUYeCKoro paBHoBecusi ooparumoii peakuu N2(r)+3H2(r)«>2NHs(r)+Q
B CTOPOHY NPOAYKTOB PeaKIIuM He00X0ANMO:

1) VBenuuuth KoHUEHTpanuo NHs

2) [ToBbICUTH TEMIEPATYPY

3) [loBbIcUTH HaBieHUE

10.IToHusKeHNE TeMIIEPATYPbI CMellaeT XUMHYEeCKOe PABHOBeCHE BIPABO B 00paTHMOii
peakiuu, ypaBHeHHe KOTOPOii:

1) 2NO(r) + O2(r) <> 2NO2(r) + Q 2) CoHe(r) <> 2C(T) + 3H2(r) —Q

3) 2HBr(r) <> Ha(r) + Bra(x) — Q 4) 2HI(r) <> Ha(r) + I2(1)

11. B kakoM Hamnpab/IeHMH CMECTHUTCA pPaBHOBecMe B 00paTHMOM Ipolecce, ypPaBHEHHE
koToporo 2FeCls +2KI1 — 2FeCl2 +2KI+12eciin yBeTuuuTh KOHIIEHTPALMIO XJI0PH/IA JKeJie3a

1) cmMecTHUTCS BIEBO

2) CMECTHUTCS BIIPABO

3) He cMecTUTCS

12. YcraHOBHTE COOTBETCTBHE MEKAY (PAKTOPOM H CMELIeHHEM PABHOBECHS /IJIsI PeaKInu,
ypaBuenue kotopoii C2H4(r)+Hz(r)«>C2Hes(r) + Q

daxrop IHono:xenne papHOBeCHSA
A) IoBbIlIeHUE TaBICHUS 1) CmecTuTcst BpaBo
b) YBenuuenue temneparypbl 2) CmecTuTCS BIIEBO
B) YBenuuenue xonnentpanuu C2Hg 3) He usmenurcs

I') Ymensbiienue konnentpanuu C2He
1) [Ipumenenue karaauzaTopa

2 BapMaHT

1.®axkTop, He BIUAIIINI HA CKOPOCTh XUMHYECKOH PeaKkuuu:
1)Mecto npoBeneHHs peaKkIuu.

2)KoH1eHTpamuu pearupyomnx BemecTs.

3)IIpupona pearupyronmx BEUIECTB.

4) Temmepatypa.

2.@akTop, BIUAOLINI HA CMellleHHe XHMUYeCKOI0 PABHOBECHS
1)Karanuzatop.

2)KoHmeHTpanus pearupyomnx BemecTB.

3)IIpupona pearupyroumx BEUIECTB.

4)Tun KpucCTaIIIMUECKON pemETKN pearupyomux BEIecTB.
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3.Ckopoctb peakuuu  4Feus) + 302 = 2Fe203(s) yBeJIMUUTCS NIPH
1) ymenbmenun t°

2) yBenuuenuu t°

3) yMeHbIIICHHH KOHIICHTPAI[H KUCIIOPO/Ia

4) yBeIMUYEHUH MacChl JKeme3a

4.Ha ckopocTh XUMHMYECKOI peakiun

Zn + CuCly =ZnClz + Cu He oka3bIBaeT BIHMSIHUS YBEIHUCHHE

1) TutonaiM MOBEPXHOCTH COMPUKOCHOBEHUS PearupyIOIIiX BEIICCTB
2) TeMIiepaTypbl

3) naBiieHUS

4) xonnentpamnuu pacreopa CuCle

5./1151 yBeJIM4eHUsI CKOPOCTH XMMHUYECKOI peakmuu
Crims) + 2H (p-p) = Cr** (p-p) + Har) HEOOXOIMMO

1) yBenmU4YHUTH KOJMYECTBO XpoMa

2) yBEJIMYUTH KOHIIEHTPALIMIO HOHOB BOJIOPO/Ia

3) yMEHBIIUTH TEMIIEPATYPy

4) yBeTUYUTH KOHIIEHTPAIUIO BOJOPOIa

6. Xumnueckoe paBuoBecue B cucreMe 2NO(r) + O2(r) <> 2NO2(r) + Q cMecTHTCSI BIPaBO NMPH
1) NOBBIIIICHUH JABJICHHS

2) UCIIOJIb30BAaHUU KaTanu3aropa

3) noBeImeHnH KoHIIeHTpauu NO2

4) noprmeHuu t°

7. B xakoH cucreMe U3MeHEHHE TaBJIeHNA MNPAKTUIE€CKHA HEC BJIMACT HA CMECIICHUE XUMHUYIECCKOI0

paBHOBecHs?

1; N2(r) + 3H2 - —2N H3 © 2) 2H2(r) + O2 et 2H20(r)
3)H

+Cl ©2HCI 4)S0_ +Cl. «S0Cl
2(r) (r) 2(r) 2(r) 2 2(r)

2(r)
8. XuMunueckoe papHoBecue B cHCTEMe

COq) + H20(r) «» COz(r)+ Hary + Q cmecTuTCA BipaBo mpu
1) MOBBITIICHUH JTABJICHHUS

2) NOHKEHUU TeMIIepaTyphbl

3) noBbimennn koHeHTparuu(CO?)

4) nonmxkenuu kKoHeHTparuu(CO)

9. BepHbl J11 cieayomue Cy:KIeHHs 0 CMellleHMH XMMHYeCKOro papHosecus B cucreme 2S02 ()
+ O2) > 2S03 (1 + Q?

A. TIpu NOBBILIEHUN TEMIIEPATYPhl XUMUYECKOE PAaBHOBECHE B JAHHOM CUCTEME CMECTUTCS B CTOPOHY
MIPOJIYKTOB PEAKIIHH.

b. Ilpu yBennueHnH KOHIIEHTpaluu okcuaa cepsl (IV) paBHOBEcHE B CHCTEME CMECTUTCS] B CTOPOHY
MCXOJIHBIX BEIIECTB.

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CyXICHHS

4) o0a Cy>kJIeHUs HEBEPHBI
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L 10. B peakniun COn)+H20ry — COxny+H:n+Q 1481 cMelieHusi paBHOBeCHS
BIIPaBO HEO0XOAUMO:

1) yBenmuuuTH NaBIeHne

2) yMEHBIIUTH AAaBJICHUE

3) yBeIMUYUTH TEMIIEPATypy

4) yMEHBIINUTH TEMIIEPATYPY

11. U3mMeHeHnue 1aBJIeHHs CMeELIaeT PABHOBeCHE B CHCTEMe
1)3H2(r) + N2(r) —> 2NH3(r)

2)H2(1) + S(tB) ->H2S(1)

3)N2(r) + 02(r) —2NO(r)

A)H2(r) + CI2(r) —>2HCI(r)

12. YcTaHOBHTE COOTBETCTBHE MEKIY (PAKTOPOM M CMEIEHHEM PABHOBECHS Ui PeaKIHH,
ypaBHenue koropoii 4HCI(r)+O02(r)«>2H20(r) +2Cl2(r) + Q

dakrTop IToso:xeHue paBHOBeCHS
A) IloBbllieHne TeMnepaTypbl 1) CmecTuTcs BIpaBo
b) YBenuuenus naBnenus 2) CmecTuTCs BIEBO
B) YBenuuenue konnenrpanuu Oz 3) He usmenurcs

I') Ymenbpmienne konnenrpanuu HCI
J1) [lpumenenue karaauzaTopa

NHcTpyKTHBHAA KAapTOUYKa N0 TeMe: «CKOPOCTh XUMHYECKOH peaKkIum»

CKOpOCTh XUMUYECKON PEAKIIMHN — 3TO
Mayuaembiit HcnoJsib3yembie BenecTsa BeiBo,
haxrTop ¥ " A
Mg + 2HCI—>MgC|2 + Hz

1.Ilpupooa y

peazupyrowux Zn+ 2HCl— ZnCl, + H, eM BEIIECTBO, BCTYTAIONICE B
PEAKIINIO, TEM UIET peaKifus.

selyjecms

Cu+HCl=
+ +
Z.KOHUEHmpauu}Z Fe + H3PO4 (KOHLI) —Fe; (PO4 )2
U VIO H. Yem KOHILIEHTpALHs pearupyromux

peasupyiou Fe + H3PO, (pa36.) — Fez (PO4 ), + BEILIECTB, TEM CKOPOCTh XUMHYECKOW peaKiuu.

sewecma H, e
C JIABJICHUS] CKOPOCTh PEAKITHH

. T.K. PACCTOSTHHE MEXIy MOJIEKYIaMH

3. Hasrenue (0ns , TOITOMY

2as3oe6) BEPOSATHOCTD
CTOJIKHOBEHHH MOJIEKYJI, TPUBOSIINX K MPEBPAIIICHHIO
BEILIECTBA.
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4. Temnepamypa

10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

CuO + HS04 —Cu SO4 + H,0 [Tpn HarpeBaHUM CKOPOCTH
CuO + H2S04 Harp. —Cu SO+ H,0O peakuuu

5. [nowaow CaCOs (kycok) + HCI —CaCl, +H,0+
conpurocrogernusi | CO; Yem IUIOIIAL CONPHUKOCHOBEHUSI, TEM
peazupyrouux CaCOs3 (moporok) + HClI — CaCl, +H,0+ CKOPOCTb PEaKIvu.
sewjecms CO,

2H202 — 2H20 + O2 Karanusaropsr - XUMHIECKHE
6. kamaauzamop peakiuu;

MnO2 Wuruburops! -
2H2O2 — 2H20O + O2 XMMHUYECKUE peaKIInu.

Tema 5.2. TepmoguHaMuYecKre 3aKOHOMEPHOCTH NPOTEeKAHUSI XUMHYECKUX pPeaKInid.

PaBHOBecHe XUMHYECKHUX peaKIuii

3agauu no reme «TemnoBblie 3 dekThl XUMHUYECKHX peakuuii. TepMoxumMuyecKkue ypaBHeHH D)

bnok 3agau ¢ KpaTKUM OTBECTOM

3agaua 1. OnpenenuTe KOJMYECTBO TEIUIOTHI, KOTOpOe BhIAENUTCS npu obpazoanuu 120 r MgO B
pe3ynbTare peakiy rOpeHUsl Maruus, ¢ MOMOILBIO TEPMOXUMHUYECKOTO YPaBHEHUSI.

dHO:

2 Mg+ 0O, =2MqO + 1204 kJIx

Pemenue:

m (Mg0) =120r 1) OmnpenenseM KOJIMYECTBA OKCHJA MArHUs, MCHONB3Ys (OPMYIY ISt

Hantu:

Q1-?

Orcrona

HAaXOKACHUA KOJINYCCTBA BEIICCTBA UCPE3 MACCY.

n=m/M
n(MgO) = 120r/ 40 r/mob = 3 MoJIb

2) CocTaBnsiem Nponopuuio ¢ y4eToM KO3 MULMEHTOB B ypaBHEHUW peakuun
ITo ypaBuenuto 2 monst MO - 1204 x/Ix
[To ycioButo 3 most MO - Q1

3 moap* 1204k ]Ix
Q1 = -~ = 1803 x/Ix
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iy 4t S Otser: [Ipu o6pazoanuu 120r okcuma maraus Beiaenutces 1803 k/[x sneprum.

3anaua 2. B pe3ynbpTare peakiuu, TepMOXUMHUYECKOE YPaBHEHUE KOTOPO

2 CoHy+ 50, =4CO0; +2H,0 + 2610 k/[x

BBIIETUIIOCH 652,5 K/ TeroTel. OnpeaenuTe Maccy CropeBIIEro alleTUIeHa.

aHo:
Q1=652,5 xk/Ix
Haiitu:

m(Csz)-?

Pentenue:
1) YcraHoBUM MpOMOPIMOHAIBHBIC OTHOIICHUS MEXKIY KOJIUYECTBOM
BEIIECTBA alleTUIEHA U KOJIUYECTBOM TEILIOTHI.

ITo ypaBHennto 2 monb CoHp ---------- 2610 x/Ix
ITo ycnoBuro X MOJIb ~ ===m=----- 652,5 xJIx

Pemaem mponopuuio

2 monp™* 652,5x ]k

2) Onpenensiem Maccy anerwieHa mo ¢opmyire m=n* M
m = 0,5 moiab * 26 r/Moib = 13 1.

OTBeT: Macca cropeBiiero amerwieHa 13 r.

3agauya 3. B pesynprate ropeHus 48 r MeraHa Bbaenwiock 2406 k/Dx Ttemnorel. CocraBbTe
TEPMOXHUMHUYECKOE YPaBHEHHUE 3TOM peaKiuu.

aHo:
m(CHy)= 48r
Q1 =12406 x]Ix
Haiitu:

Q-?

Pemienne:
1. 3anumem ypaBHEHHE peaKIIMy TOPSHHS MeTaHa B 00IIeM BUJIE

CH4+ 20, =CO2+2H,0+Q
2. Onpenenum KonuuectBo 48 r MeTaHa

n=m/M
n(CH4) = 48r/ 16 r/monb = 3 Mo

3. CocraBisieM HPOMOPLHUI0O C y4yeTOM KO3(DPUIIMEHTOB B ypaBHEHUU
peaxkuuu

ITo ycnoBuio 3momsa CHy - 2406 xJIx
ITo ypaBHEHUIO Imoms CHy - Q

Pemraem mponopuuto
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3. 2 s
Uy | s &
1 monp* 2406 xJIx
X = mmmmmmmmmmememeeeeee- = 802 x/Ix
3 Mo

OTBeT: TEpMOXMMHUYECKOE YPAaBHEHUE PEAKIIMM FOPEHUS METaHa

CH4t 20, = CO; +2H20 + 802 x/Ix

3apaua 4. Kakoit o0bem kwucimopoga (IIpuU H.y.) BBIACIUTCS B PE3yJIbTaTe pPEAKIUH,
TEPMOXUMHYECKOE YPaBHEHHUE KOTOPOH

2KCIO3 = 2KClI + 302 — 91 k/Ix,

€CJIM Ha Pa3JIoKeHHUe OepTONIeTOBON comu ObuTo 3arpadeHo 182 k/[x TeroTh.

aHo: Pemenue:
Q1=91 x/Ix
1)YcraHoBUM TPOMOPIMOHAIBHBIE OTHOMICHUS MEXKIY KOJIUYECTBOM
Haiitu: BEIIeCTBA KUCIOPOAA U KOJTHUYECTBOM TEIJIOTHI.
V (02)-?
ITo ypaBHenuto 3 mosp Oy ---------- 91 xJIx
ITo ycnoBuro X MOJIb ~ ===m=----- 182 xJIx

Pemaem mponopiuto

3 mop™® 182 xJIx

2) Beruncaum o0BeM KHCIIOPO/Ia, COTIACHO 3aKOHY ABOTaJIpo
(Vm = 2264 n.moib) V=n*Vm

V(O2) = 6 momb * 22,4 ni/mons = 134,4 11
OTBet: 00BbeM BbIIEIMBILIETOCs KHCI0poa paseH 134,4 1.

Penrnre camMmoCcTOATEILHO:

1. Cornacno Tepmoxumuueckomy ypapHenuto peakiuu CHg+ 20, = CO; +2H,0 + 802 x/Ix
OTpeeIUTE KOIMYECTBO TETUIOTHI, BBIICTUBIICHCS TP CXKUTAHUU 24 T METaHa.

2. TemnnoBo#t 3hdext peakuuu ropenus cepsl paBeH 297 k/[x. Kakas macca cepwl cropena, eciu
BBIICTHIOCH 742,5 K/’ TENI0THI.

3. TTo Tepmoxummueckomy ypasaennto Ho+ Cl, = 2HCI + 184,36 x/Ix paccunTaiite, Kakoi 06beM
3aTpadeH Ha 00pa3oBaHWE XJIOpOBOJopoaa (MpH H.y.), €COu mpu AToM BeiAemmiIock 921,8 x/lx

TCIIJIOTBI.
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Tema 6.1. [IucnepcHblie cucTeMbl M (PAKTOPBI HX YCTOHYHBOCTH

TecroBble 3a1aHus
BapuanTt Nel.
1. B ciy4yae MOpCKOH TIEHBI qUCTIepCHOHHAs (ha3a:
a) TBepaasi, 0) *KuaKas, B)razooOpasHas.
2. Cmor — a3T0:
a) 30J1b, 0) rejib, B) MIE€HA, T') a3PO30Jb.
3. K amynbcusiM OTHOCHUTCSE:
a) MBUIBHBIN pacTBOp, 0) MOPCKOH MJI,B) MOJIOKO, T) JTuUMda
4. JleneHue pacTBOPOB Ha UCTHHHBIC ¥ KOJUIOUIHBICOOYCIIOBJICHO:
a) IBeTOM, 0) TeMIepaTypoi, B) pa3MepOM YacTHIl, T )IPO3PAYHOCTHIO.
5. JlucniepcuoHHas cpenia TyMaHa:
a) )kujKasi, 0) razooOpas3Has, B) TBEpHas.
6. 3yOHas macra — 310
a) aMyJibcusi, 0) UCTUHHBINA PacTBOP,B) a3P030Jib, I') CYCIIEH3US.

Bapuant Ne 2.

1. B ciy4ae mopucToro mokoJyiaga JAUCIEPCUOHHAS cpefia:

a) TBepaasi, 0) ra3o00pa3Hasi, B) KUIKas.

2. JIpiM — 3T0:

a) 30J1b, 0) resib, B) adpo30Jib, T) IEHA.

3. ducnepchHas dasza — 3to:

a) BEI[ECTBO, KOTOPOTO B IUCIIEPCHOHHOMU cpejie O0bIie,0) BemecTBO, KOTOPOTO B
JMCTIEPCUOHHOM cpeJie MEHBIIIE,B) CMECh BCEX BEILECTB, KOTOPHIE COEPKATCS B TUCTIEPCUOHHOM
CHCTEME, T') BEIIECTBO C pa3MepOM 4YacTuIll MeHee 1 HM.

4. SIpneHne caMONpPOU3BOIBHOTO BBIACICHUS ) KUKOCTH M3TeNsl HA3bIBAIOT:

a) TUZIPOIIU30M, 0) MUPOIU30M,B) CHHEPE3UCOM, T') CHHTE30M.

5. Kucenb — 310 a) MCTUHHBIN pacTBOp, 0) KOJJIOUIHBIPACTBOP, B) a3p030Jib, I') B3BECH.

6. SIBitleHne KoaryJISIIuy XapakTepHO JUIs:a) 30J1ei, O) renei, B) a3po30JieH,

T') SMYJIbCUI

Tema 6.2. UcciienoBanne CBOMCTB JUCIEPCHBIX CHCTEM /Il UX HAEHTH(PUKATMT
3anaum no teme «Pacropsbl. [IpurorosiieHue pacTBoOpoB»

1.

2.

3.

K 10%-nipouienTHOMY pacTBOpy coiu maccoil 60 r nobasmiu 40 r Boasl. KakoBa maccoBast
JI0JIs1 COJIM B HOBOM PacTBOPE.

[Tpu 3aconke orypuos Ha 1 11 Bozbl OepyT coib Maccoit 90 r. KakoBa maccoBast 107151 COliu B
3TOM PACTBODE.

CKOJIbKO HYKHO B35ITh COJIM U BOJBI YTOOBI MPUTOTOBUTH 15-TIpoLIeHTHBIN pacTBOp Maccoit 200
T.

Haiimure mMaccoByro OO0 pacTBOPEHHOTO BemiecTBa (B %) B pacTBOpE, MOJYYCHHOM MPHU
cmemnBanuu 450 r Boab! 1 50 r caxapa.

Boruncnute MonsipHyI0 KOHUEHTpauuio 4%-HOro pacTBopa IMOBapeHHOM COJIM, IJIOTHOCTh
KoToporo pasHa 1,027 r/mi.

Haiinute MmaccoByro [0JII0 THIPOKCHJA HATPUsl B PACTBOpE, MOJSpHAs KOHIIEHTpAIHs
KoToporo paBHa 3,08 Moib/11, a TWIOTHOCTH 1,12 r/™miT.
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iy 4t S 7. Macca HUTpaTta Kajius, KOTOPYHO CleIyeT pacTBopuTh B 150 T pacTBOpa ¢
MaccoBoi jgoseit stoi conu 10% as mosydeHus: pacTBopa ¢ MaccoBoil noneit 12%, paBHa

(3anuceiBaiiTe OTBET c TOYHOCTBIO 10 JECATHIX.)
[TpaBuibHbII OTBET: 3,4 T.

8. Ilmotnocth 10% -HOTO pacTBOpa XJopuaa Kanus cocrasiser 1,063 r/mn. Onpenenure maccy

(r) xyopupa  Kaius, KOTOpBIM  comepxkutrcs B 750 wMi Takoro  pacrBopa.
[IpaBwibHbIM oTBET: 75,0 T.

9. Paccumraiite MmaccoByio gnomio (%) HUTpaTa HaTpus B pacTBOpe, MOIYYCHHOM NpHU

cMemmmBanun 250 1 10%-soro um 750 r 15%-HOro pacTtBOpoB 3TOM  COJM.
[TpaBunbHEIi oTBeT: 13,75 %.

10. HaiimuTe MaccoBylo [OJIIO THAPOKCHIA HATPHsl B PAcTBOPE, MOJSPHAs KOHIICHTPAIUs
KOTOpOTO paBHa 3,08 MOJIB/II, a IJIOTHOCTD 1,12 r/MIL.
[TpaBunbHblil otBeT: ®(NaOH) = 11%.

Pemenne pacueTHbIxX 3a1a4

3amaga Ne 1. Cynbghar Maraus B BUJIE pacTBOpa ¢ MaccoBOM oreit 25% mpuMeHsieTcs TIPU THIIePTOHIMISCKON
6one3nu . Kakas macca 3toii com HeoOoxompMa a1t ipurotosienrs 300 1. pactopa?.

3amaua Ne 2. PactBop xiopuma Oapuisi MCHONB3yeTcs Uil OCKICHWS M3 HEro cyib(dara Oapus |,
UCTIONIB3yeMOTo B peHTreHockoru. Kakas macca xiopuna 6apus tpedyercs misinpurorosierys S0r. 0,5%
pactBopa?

3amaga Ne 3. Kakyro Maccy 5% pacTBopa MOYKHO IIPHTOTOBHTH M325T. cyib(dara xerne3a (II). Kakas macca Bombl
U1 5TOro HeoOxoama?

3anada Ne 4, Kakas Macca caxapa 1 BojIbl HEOOXO MBI AyisiripuroTosiieHus 250r. 25% pactBopa?

3amaua Ne 5. Cynbgar HaTpys UCTIONB3YyeTCsl B MEUIMHE Kak craduTenbHoe. Kakas Macca Kpuctauioruapara
Na2SO4 10 H2Ononanobures st npurorosnenus 2 kr 3% pactBopa NazSOs ? 3anada Ne 6. Xropu KabLust
IIMPOKO MPUMEHSETCS KaK KPOBOOCTAHARIIMBAIOILIEE CPEZICTBO, MOBBIIAIOIIEE CBEPTHIBAEMOCTh KpoBH. Kakast
macca kprcrarwtoruapara CaCly 6H.0 nonanobutest ayst mprrorossennst S00r. 10%pacteopa CaClz ?

3amagya Ne 7. 0,1% pacrBop cynbgara IMHKA HCHONB3YETCS TPH JICYCHWH TJIA3HBIX OOJe3Hel Kak
AHTHCENITUYECKOe 1 BsDKyIIee BerlectBo. Kakas Macca kpucrawiormapara ZnSOs 7H20 motpedyercst st
npurorosienus 400r. Takoro pactBopa?

3amada Ne 8. Kakast macca 80% pactBopa (ocdopHOii KUCIOTI ToTpedyeTcst 11 NPUroToBIeHus 2 Kr 5%
pactBopa?

3amaua Ne 9. Kaxas macca 20% pactBopa 1menoun norpedyercsiyis npurorosienus S00r. 1% pactsopa?

3amaua Ne 10. Kakas macca 10% pacTtBopa XJIOpOBOIOPOTHOM KUCIIOTHI TOTpedyeTcst st ipurotonnienust S00T.
0,5% pacrBopa?3amaga Ne 11. Kakas macca 15% pactBopa a30THOM KHCIIOTBI TIOTPEOYETCS IS IIPUTOTOBIICHYIS
700r.15% pacrBopa?

3amaga Ne 12. K 2 kr 20% pacrteopa npwmmi S00r. Bopl. KakoBamaccoBast JI0Jst paCTBOPSHHOTO BEINIECTBA B
MOJTY4E€HHOM pacTBOpe?

3amaua Ne 13. 3 xr 20% pacTBopa rHApOKCH/Ia HATpHs ynapuin o 2 kr. KakoBa MaccoBast 10JIs1 TUIPOKCHIA
HaTpusi B HOBOM pacTBope?
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

Tema 7.1. O0Hapy:KeHUe HEOPTAHUYECKHUX KATHOHOB U AHMOHOB
KauectBeHurnie CaKIIN Ha KaTUOHBbI

Katuon PeakTuBs IIpu3Hak peakumuu
BrinajgeHue 0e10ro ocajaka, He
Ba2+ SO42- PACTBOPHMOTO B KUCIIOTAX:
Ba2+ + SO42- = BaSO4 |
1) OH—
1) Bemmagenue ocajika roay0oro mpera:
Cu2+ Cu2+ + 20H—=Cu(OH)2|
2) Beinmasenue ocajka 4epHOro LBETa:
Cu2+ + S2-=CuS|
2) S2-
Brimagenne ocajika 4epHOTO IBETA!
Pb2+ S2- Pb2+ + S2- = PbS |
Brinagenue 6enoro ocaaka, He
Ag+ Cl- pactBopumoro B HNO3, Ho pacTBOpuMOTro B
ammuake NH3-H20:
Ag+ + Cl- — AgCl]
1) OH 1) Bemmanenue 6enoro ocajika, 3eJIeHEIOLIEr0
Ha BO3/IyXeE:
Fe2+ + 20H—=Fe(OH)2|
Fe2+ 2) Beimanenue cunero ocaaka (TypHOyieBa
CHHB):
2 Fescamanaperres (1) s [0 e s recnyrs--
p K3[FI; (CN)6] KFe[Fe(CN)6]4|
1) Brimanenue 6enoro ocajaka, 3eJe€HEI0IIEro
Ha BO3AYyXe€:
1) OH— Fe2+ + 20H— = Fe(OH)2|
2) I'excatimanogeppar (1) kanusa |2) Beimagenue cunero ocanaka (6epianHckas
Fe3+ (>kenTast KpOBSIHAS COJIb) a3yph):
K4[Fe(CN)6] K+ + Fe3+ + [Fe(CN)6]4- = KFe[Fe(CN)6]|
3) Ponanua-non SCN— 3) IlosiBIeHE MTHTEHCUBHO-KPACHOTO
(KpOBaBO-KPAaCHOTO) OKpAIIMBAHHUS:
Fe3+ + 3SCN— = Fe(SCN)3
Brinagenue 6eoro ocagaka ruipoKcuia
QTIOMUHUS TIPY TPUITUBAHUU HEOOIBIIIOTO
. KOJIMYECTRA IIEI0YH:
Al3+ [lenous (ampoTepHbIE CBOKCTBA OH- + Al3+ = Al(OH)3
THUAPOKCH/IA) "
W eT0 paCTBOPEHUE TPH JaTbHEHTIIEM
MPUINBAHUU:
Al(OH)3 + NaOH = NaJAI(OH)4]
Brigenenue ra3a ¢ pe3skuM 3armaxoMm:
NH4+ OH—, narpes NH4+ + OH- . NH3T+ H%O
[TocuHeHne BIa)XHOM JJaKMYCOBOM
OyMaKKH
H+ Nunukaropsr:
(xucnas — JTaKMyC KpacHoe okpamvBanue
cpena) — METHJIOBBIN OpaHKEBHIN
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

KauecTBeHHEIC PCaKkMu Ha aHUOHbI

AHHOH

Bo3neiicTBue WK peakTUB

IIpu3nak peakuuu.
YpaBHeHHe peakun

S04%

Ba%

Brinagenue 6e10ro ocajaka, He paCTBOPUMOTO
B KHCJIOTaX:

Ba2+ + SO42- = BaS04|

NO3~

1) Jo6aButs H2SO4 (koH11.) u
Cu, HarpeThb

2) Cmecs H2S0O4 + FeSO4

1) OGpa3oBaHue pacTBOpa CHHETO IIBETA,
conepxaiiero nonsl Cu2+, BeljieNieHHE ra3a
oyporo 1Beta (NO2)

2) Bo3HHKHOBEHHE OKPACKH CylbdaTa
HuTposo-xkenesa (I1I) [Fe(H20)5NO]2+.
Oxpacka oT (hHOJICTOBOM O KOPHIHEBOI
(peakiust «0yporo KoJbIa)

PO4*

Ag+

BrinaieHre CBETI0-KeITOro 0caka B
HEUTpaIbHOU cpefe:
3Ag+ + PO43- = Ag3P0O4|

CrO4*

Ba%

Brinasenue xentoro ocajaka, He
[PACTBOPUMOTO B YKCYCHOM KHUCJIOTE, HO
pactBopumoro B HCI:

Ba2+ + CrO42- = BaCrO4]

Pb2*

BrinageHre yepHOro ocajka:
Pb2+ + S2- =PbS|

C0o3*

1) Ca**

2) H+

1) Bemmayenue 6emoro ocaaka, paCTBOPUMOTO
B KMCJIOTaX:
Ca2+ + CO32- = CaCO3]
2) Boigenenue 6eclBETHOTO raza
(«BCKHMaHKE» ), BHI3bIBAIOIIEE TOMYTHEHUE
3BECTKOBON BOJIBIL:

CO32- + 2H+=C021 + H20
Ca(OH)2 + CO2 = CaCO3| + H20

COo2

N3zBectkoBas Boga Ca(OH)2

BBIHaI[eHI/IC 66)’[01"0 ocaJKa 1 €ro
[pacCTBOPEHUE NIPU JaTbHEUIIIEM MPOITYCKaHUH
CO2:

Ca(OH)2 + CO2 = CaCO3 | + H20
CaCO3 + CO2 + H20 = Ca(HCO3)?2

S03*

H+

Brinenenue raza SO2 ¢ XapakTEpHBIM PE3KUM
3amaxoM (SO2):
2H+ + SO32- = H20 + SO21

Ca2+

Brimmagenne 0enoro ocaaka:
Ca2+ + 2F—=CaF2|

Ag+

BrinaeHre 6e10ro TBOPOKKUCTOTO OCAIKa, HE
pactBopumoro B HNO3, HO pacTBOpHMOro B
INH3-H20O(koHi1.):

Ag+ + Cl-=Ag(Cl]
AgCl + 2(NH3-H20) = [Ag(NH3)+ + Cl— +

2H20
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BrimmageHne cBETI0-KeJITOr0 0CcajKa, He
actBopumoro B HNO3:
Br— Ag+ P p
Ag+ + Br—=AgBr|
(0caJloK TEMHEET Ha CBETY)
Brlnagenue xenToro ocajaka, He
pactBopumoro B HNO3 u NH3-H2O(koHi1.):
I- Ag+
Ag++1-=Agl|
(0cazioK TEMHEET Ha CBETY)
OH- Nunukaropsr:
(menoyHas — JTaKMyC — CHHEe OKpalliBaHHe
cpena) — (denondranenn — MaJMHOBOE OKpaIINBaHHE
3ananue

1 et

. 10V PJI «KM3JISIPCKUM TTPO®ECCUOHAJIBHO-TIEJATOTMYECKHI KOJIIE K

B nstu npoOupkax moa HoMepaMu HaxXOIATCA: COJsIHAas KUCIO0Ta, XJIOpHU Oapus, THAPOKCU]] HATpus,
HUTpAT aJIOMHUHHSA U KapOoHaT Hatpusa. He mpuberass K ApYyruM peakTHBaM, ONpPENENUTe, B KaKUX

np061/1p1<ax HaxogdaTCsda BCIICCTBA.

CocraBpTe IUIaH OIIpCACIICHUS.

JKCIIEpUMEHTa 3aHecuTe B Tabnuiy. CocTaBbTe ypaBHEHUS MOJYUYEHHBIX PEAKIIUM.

BaCl, NaOH Al(NOs), HCI Na,CO,

BaCl,
NaOH
Al(NO,),
HCI
Na,CO,
3anoHenHas tadauua. BeiBoabI:

BaCl, NaOH Al(NOs), HCI Na,CO;
BaCl, |- | || - Ocanok. He

pacTBopsieTcs B
HU30BITKE IET0YH
NaOH | -— | - Ocagok. | == | -=---
PactBopsiercs B
N30BITKE IIEJIOYN
AINOy);, | ----- Ocamox. | -—-—- | - Ocanoxk. He
PactBopsiercs B pacTBopsieTcs B
N30BITKE IIEJI0UH N30BITKE IIETIOUYN

HCl |- e e raz
Na,CO; Ocamoxk. He | -—-- Ocanoxk. He ra3 | ---

pacTBoOpsieTcs B pacTBopsieTcs B

M30BITKE H30BITKE IIETOYH.

IEJIOYH.

[TomrydyeHHbIE PE3YNIBTATHI
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gy BriBoga. Tam, rae Boimai ToJIbKO 1 0cajiok, HE pacTBOPSIIOUTUICS B M30BITKE MICTIOUH,

naxoxurca BaCly

Tam, T11e BbIIai TOJIbKO 1 0CaoK, pacTBOPSIOIMIMICS B M30BITKE 1Ieno4yu, HaxoauTcs NaOH

Tam, Tae Bbman 1 ocagok, pacTBOPSIOMIMNACS B M30BITKE MIET0YH U1 0CaioK, HE paCTBOPSIIOIIUIACS B
u30bITKE mmenoun,Haxoautces AI(NO3)3

Tam, rae Beigenuics Tonbko 1 ra3, naxoaurcs HCI

Tam, re BeImano 2 ocajka, He pacTBOPSIIOLTUXCS B U30BITKE MIEIOYU U BbIIETUIICS 1 ra3, HaXOIUTCA

Na2COs3

Tema 7.2. Oﬁﬂapymeﬂne OPraHnveCKUuX BEIIECTB OTACJIBHDBIX KJIAaCCOB C UCII0JIb30BaAHUEM
Ka4e€CTBCHHBIX peaKIuu

Tect. KayecTBeHHbIE peaKIIMU B HEOPraHUYECKON ¥ OPraHn4ecKoil XUMHH.

1. C rugpokcuaom menu (1) MoxkeT B3auMoelicTBOBATh
1) aTunanerar
2) TIII0KO3a
3) mnpomnaHaib
4) MeTaHOBas KUCIIOTA
5) mponanos-1
6) npomaHon-2

2. BepHbl 11 cregyrouue CyxaeHnus 00 HHaUKaTopax?
A. ®eHondranenH u3MEHsET BET B PACTBOPE KUCIIOT.
b. Jlakmyc MOXHO UCTIONIB30BATh JIJIsi OOHAPYKEHUS KaK KUCJIOT, TaK U IIEJI0YeH.
1) BepHO TONMBKO A 3) BepHBI 00a CyXICHUS
2) BepHO TOJIbKO b 4) 006a cyxeHUsI HEBEPHBI

3. B oTimnume ot caxaposbl IIIOK03a
1) pearupyer ¢ KUCIOPOIOM
2) pearupyer ¢ CepHOW KUCIOTOW (KOHII.)
3) BOCCTaHABIMBAETCS BOJOPOIOM
4) OKHCIISIeTCSl aMMHaYHbIM PacTBOPOM OKCHJIa cepebpa
5) pearupyer c cyibhaTom HaTpuUs
6) oxwucausiercs ruapokcuaom meau(ll)

4. XapakTepHOU peakHen Jjisi MHOMOATOMHBIX CIIUPTOB SIBJIIETCS B3aUMO/JICHCTBUE C
1) H 3) Ag20 B NH3(pp)
2) CuSOs 4)Na

5. Peakuueit, c moMOIIBI0 KOTOPOI MOXKHO ONPEAETUTh HAIMYKME B PACTBOPE CyJIb(aT-HOHOB

SABJIACTCA:
1) H2SO4 + 2KOH = K2S04 +2H20
2) H2S04 +BaCl, = BaSO4 + 2HCI
3) Alx(SOs4)3 + 6NaOH = 3NaS04 +2AI(OH)s3
4) CuSO4 +Ni = NiSO4 +Cu

6. benku nmpuoOpeTaroT KENTYI0 OKpacKy Moj JeiCTBUEM
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Bipy 4wt 1) HNO3 (KOHLl_) 3) HZSO4(K0HLl.)
2) Co(OH)2 4) [Ag(NHz3)2]OH
7. PeakTBOM Ha MOH OapHst ABISETCS PACTBOP, COACPIKAIINN
1) ruAPOKCHI-HOHBI 3) XJIOpUA-HOHBI
2) cynb(ar-HOHBI 4) dpocdat -nonst

8. PeakTHBOM Ha MHOTOATOMHBIE CITUPTHI ABIIAETCS
1) CuSOup-p) 3) Ba(NO3)2 (p-p)
2) Cu(OH)2 (s us6.k0OH) 4) Ag20 B NH3(pp)

9. AMMmuauHsbIi pacTBOp okcuaa cepedpa (1) sBisieTcst peakTHBOM Ha
1) mpomaHOBYIO KHCIIOTY 3) METUIIPTUIIOBBIN (Up
2) MypaBbUHBIN ajblerua  4) mponuiamerar

10. B peakuuio «cepeOpsiHOro 3epKajia» BCTyHaeT KaKJ0€ U3 JBYyX BELIECTB:
1) sTaHOBas KUCIIOTA U 3TAHOJ 3) aTuH U 3TaHANON-1,2
2) TIIIOKO3a U METaHAb 4) MeTaHOBas KUCJIOTA U caxapo3a

11. KauectBeHHOM peakuneil Ha (opMabICTH/I SBISIETCS €T0 B3aUMOJICHCTBHE C
1) Bomopomom 3) 6poMHOIi BOOM
2) XJIOpOBOIOPOIOM  4) aMMHAYHBIM PAaCTBOPOM OKCHjIa cepedpa

12. 151 moaTBEepI K ISHHsI KAYeCTBEHHOTO COCTaBa XJIOpUa aTFOMHHUS HEOOXO MBI paCTBOPHI
1) docdara xanus u 6pomuaa cepedpa
2) HuTparta cepeOpa v THAPOKCUIA KAJIUs
3) HuTpaTa HATPUS M THIPOKCHIA Oapus
4) xnopuna Kanblys U peHondraienna
KJTIOY.
234
2
346

BOoo~NoORWNE

[EEN
N = O
NBEANNOMNNRENDD

[EEN

Keijichl ncnosib3yloTesi B KayecTBe OLIEHOYHOI'0 CpecTBa B pa3jesie 8 NPUKJIAIHOTO MOAYJIs, UX
co/iep;KaHue OmnpeaesasieTcss ¢ y4eToM NnpogecCHMOHAIbHOI HANPABJEHHOCTH 00pa3oBaTe/JIbHOM
nporpammsel CIIO. Ilpumepsl TeM KelicoB:

1. [ToTeruienne KIMMaTa ¥ BBICBOOOXKICHHE Ta30BBIX THIPATOB CO JHA OKEaHa.

2. Byayue marepuansl JUisl aBHa-, MallliHO- U TPUOOPOCTPOCHHSI.

3. HoBble MaTepuaibl AJisl COTHEUHbIX OaTapeil.

4. JIekapcTBa Ha OCHOBE PaCTUTENIBHBIX IIPENAPATOB.
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5. XUMHYECKHE DIIEMEHTEI B )KU3HU YEJIOBEKA.
6. BogopoaHas sHepreTuka.
Keiic “XJuiop B :xM3HH YesioBeKka”

B Slnonum oObenuHeHHBIMH cuiiaMd HarponanbHOro MHCTHTYyTa 310poBbi U IlpedextypHoro
yHuBepcuteta CUA3yokud OBUIO MPOBENCHO HCCIICOBAHHME. YUEHBIC BBISICHHIN, YTO C€CTECTBEHHBIC
OpraHMYECKHEe BEIIECTBA BCTYMAIOT B PEAKLMIO C XJIOPUPOBAHHOM BOJOW W3-TIOJ KpaHa, 00pasys
ONacHbIC COEJIMHEHMS, KOTOPbIE MOTYT CIYKUTh NPUYMHOW paka. Takue cCOeIUHEHHUS Ha3bIBAIOTCS
MX, 1o ectb “MyTared ukc” win ‘“‘HensBecTHBIN MyTares” .

3amanuda:

1. Ilpennoxxute criocoObl yMEHbIICHHS JOBUTOTO BIUSHUS XJIOpa B IUTHEBOM BOJIE HA OPraHU3M
YeIJI0BEKA.

2. Ucxoms w3 cBoeW JKM3HEHHOM MPAKTUKH, MPHOIM3UTENBHO PACCUUTANTE, CKOJIBKO

XJIOPUPOBAHHOM BOJBI Bbl UCIIOJIB3YETE B TEUECHUE JHA U IS KAKUX Liesen?

Kakue opransl yenoBeka 00blIe BCErO CTPaJatoT OT BO3ACUCTBU Xj1opa’?

Kak BinsieT XJI0pupoBaHHas BOJA HA YEJIOBEKa NPU KylaHUU?

Haiinure nomonuuTensHy0 HHGOPMAIIKIO O 3aMEHE XJIOpa IpU 00e33apayKUBaHUH BOJIBI.

Hccnenyiite pasnauuHble TOBapbl ObITOBOW XuMuM B cBoéM jome. CocTaBbTe CIHCOK

XJIOpcoAepKalUX COEAUHEHNUH, YKa)KUTE MEPbI 0€30I1aCHOCTU IIPU paboTe ¢ HUMU.

©o ok w

Omuém o npoieaHHOM paboTe MOXKHO MPEJIOCTABUTH B IIPOU3BOJIBHOM (hopMme.
Keiic “Bogoponomoouu — mar B 0yayiee”

Asromobunmn Honda FCX Clarity Ha BOZOpOAHBIX TOIIMBHBIX 3JIEMEHTaX €3IT Mo joporam EBporms
¢ 2009 roma. B 2011 rony Honda mpucoeauHuiack K €BpONEHCKOMY MapTHEPCTBY 3KOJIOTMYHOMN
sHeprun (Clean Energy Partnership), mocne dero BbIBena Ha MEpBbIM IJIaH MPOU3BOICTBO
HKOJIOTUYECKU YUCTBIX aBToMoOuiei. A Ha Ilstom MockoBckoM MexayHapoHoM aBTocanoHe BA3
MIPEACTaBUII CBOIO HOBUHKY “Jlama-AHTA1” ¢ OaioHaMH BOJIOPO/Ia U KUCIOpO/Ia.

3aganuga:

1. TllouemMy MHOrHME aBTOMOOWJIbHBIE KOMIAHHM pa3padaTbiBalOT aBTOMOOWIIHM, paboTaroliue Ha
BOJIOPOJHOM TOILIUBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOMJIEH, pabOTAONMMX Ha YTIIEBOJOPOJIHOM TOIUIMBE, BIUSIOT HA

310pOBBE YeNIoBeKa?

Kakwue “+” u “-” Bbl BUAUTE Y BOJOPOAOMOOUIIEH?

Haiinute 1onogHUTENbHY0 HHPOPMALIUIO 00 UX YCTPOUCTBE.

5. Ecam B Bameil cembe WIM y BallMX 3HAKOMBIX €CTh aBTOMOOWJIM, MOACUUTANTE, CKOJBKO
NpUOJIM3UTENBHO JUTPOB OCH3MHA, ra3a U KaKOH MapKu HCIIOJIb3YETe €XKETHEBHO.

6. Kakme BemectBa M B KakOM KOJIMYECTBE MOTYT HAXOJWUTHCS B BBIXJIOMHBIX Ta3zax BallluX
aBTOMOOMIIEN?

Hw

Omuém o npojeIaHHOi padoTe MOXKHO NMPEJTOCTaBUThH B MPOU3BOJIBHOI (hopme.

KpurepuieM OIICHKH SIBISCTCS YPOBCHb YCBOCHHS CTYICHTOM MaTepHana, MPeIyCMOTPEHHOIO MpOrpamMMoit
JICHUTUIAHBL, YTO BBIPAXKACTCS KOJIMYECTBOM MPABIIIBHBIX OTBETOB Ha MPEIOKEHHBIC TECTOBBIC 3aaHUS.
3a mpaBWIBHEIN OTBET Ha BOIPOCHI WIH BEPHOE PEUICHUE 3a1a49H BEICTABIISICTCS TTOJIOKUTENbHAS OIICHKa — 1 Oa.
3a He IpaBUIBLHBIA OTBET HA BONPOCH! MJIM HEBEPHOE PEIICHHE 3aaud BHICTABIISICTCSI OTPHUIIaTe/IbHAs omeHka — 0
0asIoB.
IIpu BHINOJTHEHHH 3a1aHUII B TECTOBOI opMe 00bIYHO HCIIOJIB3YIOTCS CJAEAYIIINE KPUTEPUH OLEHKH
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KauecTBeHHas OIIEHKA YPOBHS MTOATOTOBKH
[poreHT Pe3yIbTAaTHBHOCTH
(TIpaBHIIBHBIX OTBETOB) Gamn (OTMeTKa) BepOaTBHBIIH aHATOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOPpOIIIO
60 + 79 3 YIOBIIETBOPUTEIILHO
MeHee 59 2 HEYIOBJIETBOPHUTEIBHO

OcHoBHBbIe TpeOOBaHMA K OG(GOPMIIEHHIO TPYNNOBBIX HJIH HHAWBUAYAIBHBIX TBOPYECKUX
3aJaHuil (MPOEKTOB)

TemMbl TpynmoBHIX WM WHIWBUAYAIBHBIX TBOPUYECKUX 3aJaHHMK (IMPOEKTOB) MO JUCIUILIAHE
Xumust

Y4eOHO-MCCaeIOBaTeNbCKII TPOSKT SIBJISIETCSI OCHOBHBIM CIIOCOOOM OILIGHKH pPE3YJIbTaTOB
o0yuyeHHst, COPMHUPOBAHHBIX y OOYYAIOMIMXCS B XOJ€ OCBOCHHUS NPUKIAIHOTO MOJIYJS XHMHHU.
HccnenoBanne W XMMHYECKUH aHanM3 OO0BEKTOB Ouocdepsi/TexHochepsl (¢ yderom Oymymei
po¢)eCCHOHAIBHON JCATEIBHOCTH).

[IpuBenem npumep MpOEKTHOIO 3a/laHusl, paboTa HaJl KOTOPbIM HAYMHAETCs C Hayaia paszena,
a JieTaJbHOE BBIMOJIHEHUE 3aJJaHUi B Ipymniax 1 opopMIIeHUE pe3yJIbTaTOB IPOEKTHON 1eATEIbHOCTH
IPOM3BOJIUTCS B KOHIIE M3yUEHUs pa3zena.

OOmiast TeMa POEKTa, MPUBEICHHAS HIXKE, B JaTbHEHIIEM JEKOMITO3UPYETCS MO (GaceTHOMY
IPUHILIMITY B 3aBUCUMOCTU OT IOJIy4aeMOH OOy4aroUIMMUCS CIEeHHUaIbHOCTU (TMpodeccun), a TaKkxke
Ka/asi TpyIIa MOXET pacCMOTpPEeTh OoJiee YrIIyOJeHHO OJUH M3 O0S3aTENBHBIX CO/EPIKATEIBHBIX
KOMITOHEHTOB (TIOJITEM) ITPOEKTAa.

Ha3Banue npoekTa: coCTaBJI€HHE NpPOEKTa ILIBETHUKA/caja/oropojamM B 3aBUCHUMOCTH OT
coCTaBa IPOAHAIM3UPOBAHHBIX MTOYB.

IIpo6aema ncciaeq0BaHMs: ONpeeieHHEe BO3SMOXHOCTH Pa30MBKU IIBETHUKA B COOTBETCTBUU C
JTU3ailHEPCKUM 3allpOCOM U HEOOXOJMMOCTH aJaNTallid JU3aifHEepCKOro NMpOeKTa K MOYBEHHBIM U
KJIMMAaTHYECKUM yCJIOBUSIM Ha OCHOBAHUH MCCIIEIOBAHUS XUMHUYECKOTO COCTaBa MIOYB MPEITIOKEHHOTO
ydacTKa.

Lesb npoeKTa: ONpeAenuTh BIUSHAE XUMHUECKOTO COCTaBa IMOYB Ha TPEIJIOKEHHOM YJ4acTKe
Ha AaCCOPTHMEHT pACTCHHH, PEKOMEHJOBAaHHBIX K TIIOCagKe IS pealn3alid BBIOPAHHOTO
JIM3aIHEPCKOTO MPOEKTA.

3agauu npoexkra:

1) mccnenoBaTh XMMHYECKHH COCTaB, CTPYKTYpPY, KHCIOTHOCTh IIOYBBI Ha MPEIOKEHHOM
y4acTke;

2) uccnenoBaTh HHCOJSIIMIO OTBEICHHOT'O JIJIsl IBETHUKA Y4aCTKa;

3) IpeaTOKUTH MEPHI 0 YIIYYIICHUIO KAueCTBa IMOYBHI ITyTEM BHECEHUS Pa3lIMYHBIX yI00pEeHUI
1 100aBOK HA MIPEIOKEHHOM YJacTKe B ClTydae HeOOXOAMMOCTH;

4) ompenenwTh AaCCOPTUMEHT PACTEHWH B COOTBETCTBHHM C BBISBICHHBIMH OCOOCHHOCTSIMH
MCCIICIOBAaHHOTO YYacTKa M TN3aifHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCAI0UHYIO BEJOMOCTb;

6) HOoATOTOBHUTH U HYGJ'II/I‘-IHO OpeACTAaBUTDb NPC3CHTAIHIO 110 TCME ITPOCKTA B KOMAH/IC.
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Pe3yabTarsl 00y4yeHusi:

— ONpeNeNsITh MepeueHb HEOOXOIUMBIX HCCIEAOBAHUNA XUMUYECKOTO COCTaBa MOYB M ydYacTKa
JUISL COCTaBJICHUS WJIM aJallTalliy paHee pa3paboTaHHOTO MPOEKTa IBETHHUKA,

— OMHCHIBATh 3aBHCHUMOCTHh aCCOPTHMEHTa PACTCHHUH OT KadecTBa IMPEIJIOKEHHOW IMOYBBI IS
00yCTpoiicTBa LIBETHUKA;

— CIOCOOHOCTh HCIOJIB30BAaTh COBPEMECHHBIC CpEACTBA IOWCKA, aHAIW3a M WHTEPIPETAIUU
uHpopManuu, W WHQPOPMAIMOHHBIC TEXHOJIOTUU ISl BBIOJHEHHS 3a7ad NpoQecCHOHATBHOMN
nesreaproct (OK-2);

— CIocoOHOCTH 3((EKTUBHO B3aUMO/ICHCTBOBATh U paboTaTh B KOJIeKTHBE U KoMaHae (OK—4).

Pe3yabTaTr mpoekTHOH padoThl 00y4Yaromerocs:

— Maker / Buaeomarepuan / medatHele cpenctBa / 3D-Momenu KOCMHUYECKOW TEXHOJIOTHH;
MpEe3CHTAIMS PE3YJITATOB HCCIIEI0BAHMUS HA TPOPECCHOHATBHBIX KOHKYpCaX.

®opma npeacTaBiieHUs: Pe3yJbTaTOB MPOEKTHOH PadoThI:

— 3aIIMTa MPOEKTA C UCIOJIH30BAHUEM CPEICTB BH3yaU3allMd M JCMOHCTpAIMHA TpoaykTa ( /
MakeTa / BujeoMarepuaia / medaTHoIx cpeacts / 3D-moxenu (Ipu HATUYWN).

Bo3MokHbIe BADHAHTBI T€M MPOEKTOB:

[IponyKThl NUTAHUA KaK XUMUYECKUE COETUHEHUS

benku u nx 3Ha4YeHHE B MUTAaHUH YETIOBEKA

Hurpatel B npogykTax nuTaHus

3HavYeHHE KaIbIUs B )KU3HH YEJIOBEKa

[IpuroroBneHnue pacTBOpOB ONPeIEIEHHON KOHIEHTPAIIUU
VYrieBoapl M UX poJib B JKUBOW IPUPOJIE

buonorunueckas pois iona

HckyccTBeHHBIE KUPHBI - yTPO3a 310POBBIO

. XKecTkocTh BOfIBI U CIOCOOBI €€ yCTpaHEHHS

10. AMUHOKHCIIOTHI — aM(OTEPHBIC OPTraHUYECKHE COCTUHEHUS
11. ButaMUHBI ¥ UX POJIb B )KU3HEIEATEIHHOCTH YeIOBeKa

12. Tokcrueckoe MeHCTBUE TSHKEIBIX METANIOB HA OPraHU3M YelIOBEKa
13. buoreHHbI€ AIEMEHTHI

14. TlexTuH ¥ ero BIUSHUE Ha OpPraHU3M YeJIOBeKa

15. Ponb anbaieruioB B METa0OIMYECKUX Mpolieccax

CoNoOA~WNE

OrueHka Kpurepuu onenku
OTJIMYHO paboTa BBINOJHEHA B COOTBETCTBHH C YTBEPKICHHBIM IUIAHOM, MOJIHOCTBIO PACKPBITO
coJliepKaHue Ka)X10I'0 BOTIpOCA, CTYICHTOM c(hopMyITHPOBAHEICOOCTBCHHEIC

apryMEHTHPOBaHHBIC BBIBOABI 1O TeMme paboTel. OdopmiieHne padoThl COOTBETCTBYET
npeabsaBiIsieMbIM TpeboBaHuaM. I[lpu3ammre pabOTBI CTYyZIEHT CBOOOJHO BIAJCET
MaTepHaJIOM U OTBEYaeT HABOTIPOCHL.

Xoporo paboTa BBINOJIHEHA B COOTBETCTBHM C YTBEP)KICHHBIM IUIAHOM, IOJHOCTBIO PACKPBITO
CoJIepKaHne KaxJI0T0 BOIPOCa.

Hesnauntensuple 3amedanus K odopmieHnio pabotel. Ilpum 3ammrepaboTHl CTYICHT
BJIaICET MaTEPUAJIOM, HO OTBEYAET HE HA BCE BONPOCHI.

VI0BIETBOPHUTEIHHO paboTa BBINOJIHEHA B COOTBETCTBHM C YTBEP)KICHHBIM ILIAHOM, HO HE IOJHOCTBIO
PACKPBITO COJleprkaHUe KaXXIoro Bompoca. CTyIeHTOM He cleJaHbl COOCTBEHHBIE BBIBOIBI
no teme pabotel. I'pyObie Hemocratkn B odopmiieHnu pabotsl. [Ipu 3ammre paboThI
CTYJIeHT cJ1a00 BJIajIeeT MaTepHaJioM, OTBEYAET HE Ha BCE BOIPOCHI.

HeynonerBoputensHo | paboTa BBIMOJHEHAa HE B COOTBETCTBMM C yTBEPYKIEHHBIM IUIAHOM, HE pPacKphbITO
collepaHue Kakaoro Bompoca. CTYyIEHTOM HE CJHeNaHbl BBIBOABI IO TeME PaOOTHL
I'pyOsie HemocTatku B odopmicHun pabotel. [Ipu 3ammre paboThI CTYACHT HE BIaleeT
MaTepHaJiOM, HE OTBEYAET Ha BOMPOCHL.
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10V P «kKU3JISIPCKUI TTIPOGECCHUOHAJIBHO-TIEJJAT OT MUECKUI KOJIJIEK»

OcHoBHBbIE TPpeOOBaHMs K 0(popMiIeHHUIO 3cce (pedepaToB, 10KJIAT0B, COOOIEHUH)

Tembl acce (pedepatoB, TOKIAA0B, COOOMIEHU) IO TUCIUILTUNHE « XUMUSD)
Kuznp u gesrenpHocth J[.M. MenaeneeBa

HcTopust OTKPBITHS OCHOBHBIX 3aKOHOB XUMHH.

Posb MOHHBIX COETMHEHUI B HEXKMBOU MPUPOJIC U B KU3HH YEIIOBEKA
CHHTETHYECKHE MMOJIMMEPHBIC MATEPUANBI i UX POJIb B COBPEMEHHOMN TEXHUKE
[TapuukoBsiii 3¢ dexT B atMochepe 3emMiid U ero BO3MOKHBIE TTOCIIEICTBUS
[IpupoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB

KpyroBopot a3ora B npupoje

KpyroBopoT yrieposaa B mpupoze

N ~LONE

Kpurepuu onenku:
- OLIEHKAa «OTJHYHO» BBICTABIACTCS CTYJICHTY, €CJIM OH IOJHO pacKkpbul TeMy [JoKjiaaa oOe3
JIOTIOJIHEHUH, UJIM €CJIM B OTBETE MPUCYTCTBYIOT HEOObIINE (HE NPUHLIUIINAIbHbBIE) OTKIIOHEHUSI WIIN
HaBoJA1IKe (YTOUHSIOLIME) BOIPOCH! IpernoaBaress;
- OLICHKA «XOPOII0» BBICTABJIACTCS CTYNEHTY, €CJIIM OH IOJHO PAaCKpbUI OCHOBHBIE ACIIEKTHI JOKJIAJa,
HO YIYCTWJI HEKOTOpble Ba)KHbIe [E€Tald, WJIM €CId B OTBETE€ NPHUCYTCTBYIOT HeOosbline (He
[PUHLIMIIAATIbHBIE) OTKJIOHEHUS WM HaBOAsIKE (YTOUHSIONME) BOIPOCHI IIpenogaBaTes;
- OLICHKA «Y/A0BJICTBOPHUTEIBHO» BBICTABISETCS CTYACHTY, €CJIM OH HE IIOJHO PacKpbLI TEMY JOKJIaa,
UCTIONB3YSl JIMIIb OOIIUE TOHSATHS, WJIM €CIIM B OTBETE MPHUCYTCTBYIOT OOJIBIINE OTKJIOHEHHS WU
HaBoOJIKeE (YTOUHSIOLIME) BOIPOCH! IpernojaBaress;
- OLEHKAa «HEeYyJ0BJeTBOPHUTEJbHO» CTABUTCS IPU HEBBIIOJHEHUHM CTYAEHTOM pedepaTa Win He
BJIAJICHUN MaTEPUAJIOM B JOKJIAJE.
-OLIEHKa «3auTeHO» - pedepar BBIIOJIHEH M pacKpblBa€T TEeMY, CTYICHT BIaJEeT 3HaHUAMU
Marepuania.
-OLICHKA «HE 3a4TEHO» - pepepaT He BBIIOJIHEH WIN CTYACHT HE BIaJIeeT MaTepUaIOM, OTPAKCHHBIM B
TEKCTE.

KpuTtepun oneHnBaHusi 3HAHUI CTY/IEHTOB NPU BHITIOJTHEHMH MPAKTHYECKUX padoT

OueHka «0TIHYHOY» (5 0ayUIOB) BHICTABISIETCS, €CIIN CTYACHT aKTUBHO Pa0OTAaeT B TEUCHHE BCETO NMPAKTHYECKOTO
3aHATHUS, JaeT TOJHBIE OTBETHl HAa BOMPOCH! IPENOJaBaTelsl B COOTBETCTBUM C IUIAHOM IPAKTHUECKOrO 3aHATHA H
MOKAa3bIBACT MPU 3TOM IIIyOOKOE OBJIafeHHE JIEKIIMOHHBIM MaTepuaioM, 3HaHHE COOTBETCTBYIOIIEH JINTEpaTyphl, CIIOCOOCH
BBIPa3UTh COOCTBEHHOE OTHOIICHHWE K JAaHHOW Ipobieme, MPOSBIAET yMEHHE CaMOCTOSTEIbHO M apryMEHTHPOBAHHO
u3NaraTh MartepHual, aHaJlM3UpOBaTh SBJICHUs M (DAKTHI, JIeJaTh CaMOCTOSTENbHbIE O0OOIIEHHS W BBIBOJIBI, NPABHIBHO
BBITIOJIHSIET yueOHbIe 3a1a4H, IoMmycKas He Oonee 1-2 apudMeTH4ecKrx OmnuOOK WIIH OITMCOK.

Ouenka «xopomuio» (4 0Oaima) BBICTAaBISIETCS NPH YCIOBHUM COOJIIOAEHUS CIEAYIOIIMX TPEeOOBaHUIL: CTYIEHT
aKTUBHO pPabOTaeT B TEUEHHE NMPAKTHYECKOTO 3aHATHS, BOIPOCH OCBEUICHBI IIOJHO, M3JIOKEHHUS MaTeprana JOTHYECKOe,
00ocHOBaHHOE (paKTaMH, CO CCBIIKAMHM Ha COOTBETCTBYIOIIWE HOPMATHBHBIE AOKYMEHTHI W JINTEPATYPHBIC HCTOYHHKH,
OCBEIIICHHE BOIIPOCOB 3aBEPIICHO BHIBOJIAMHM, CTYAEHT OOHApYy>KMJ YMEHHE aHAJIM3UPOBaTh (DAKTHI U COOBITHS, a TaKXKe
BBITIOJIHATH Y4eOHbIe 3a1anHus. Ho B oTBeTax JIOIMyIIeHbl HETOYHOCTH, HEKOTOPhIE HE3HAYNTENbHBIE OINOKH, HIMEET MECTO
HEIOCTAaTOYHAs apTyMEHTHPOBAHHOCTH MIPH W3JIOKESHUN MaTepHaja, YeTKO BBIPAKEHHOE OTHOIICHHE CTYJeHTa K (paKkTaM u
COOBITHSM MU TomyIieHb! 1-2 apudmerndeckue u 1-2 Jormueckrue OmruOKU NPY BHITIOTHEHUH 33JIJaHUH.

OueHka «yJIOBIETBOPHUTENBHO» (3 Oayuia) BBICTABIAETCS B TOM Cllydae, KOT/Ia CTYAEHT B IEJIOM OBIAJEN CYTH
BOIIPOCOB M0 JaHHOH TeMme, OOHAapyXWBaeT 3HAHWE JIEKIMOHHOTO MaTepHaja M yd4eOHOW IMTepaTypbl, IBITAETCS
aHATM3UPOBATh (PaKTHl M COOBITHS, AENAaTh BBIBOABI M peIIaTh 3aJadd, HO Ha 3aHATHUH BEIET ce0s MacCHBHO, OTBEYAET
TOJIBKO I10 BBI3OBY ITPENOAABATENs, J1a€T HEIOJIHBIE OTBETHI Ha BOIPOCHI, JOIYCKAeT IPyOble OMMOKH IPH OCBELICHUH
TEOPETHYECKOro MaTepuaia mwin 3-4 JOrH4ecKnx OMIMOOK MPH BHIIOIHEHNUN 3aJaHuH.

OrneHKa «HEyAOBJIETBOPUTENHHO» (2 W MeHee OajuloB) BBICTABIIETCS B Cilydae, KOTJA CTYAEHT OOHApy KW

HECOCTOATCIIbBHOCTh OCBETHUTHL BOIIPOC BOMNPOCHI OCBCHICHBI HCENIPABUIIBHO, 6CCCI/ICTCMHO, C I‘py6LIMI/I OIHI/I6KaMI/I,
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q-"ﬂ-‘amwﬁ"‘h OTCYTCTBYIOT TOHHMMaHHS OCHOBHOH CyTH BOIPOCOB, BBIBOJIBI, OOOOIIEHMs, OOHApYKEHO HEYMEHHUE
pelaTh y4eOHbIC 3aJa4H.

HeTouHOCTh, HEYETKOCTh B OCBEIICHHH BONPOCOB, a TakXKe OAHA apu(MeTHdecKas OMMOKa CHIKAIOT
MaKCHUMaJbHYI0 OreHky Ha 0,5 Oamma, ogHa JIOTMYecKas OMMOKa WIM OMMOKA MO CYTH WIH COAEpKaHHEM JaHHOTO
Borpoca - Ha 1 6amn. OTcyTCTBHE OTBETa WM TOJTHOCTHIO HENPABHIILHBIN OTBET olleHnBaeTcs B 0 6aiios.

I'panune! onieHOK:

OTIIMYHOY - 5 OayIoB

«xopomo» - 4 6aymos,

«YAOBIETBOPUTEIBHO» — 3 OaJJIOB.

«HEYIIOBIICTBOPHUTEIEHO» - MEHee 3 0aJlIoB.

3.MOoH/1 OLIEHOYHBIX CPEACTB MPOMEKYTOUYHOM aTTeCTAlUU
®opma: 1uddepeHIUPOBAHHBIN 3aUeT
KM mnpeana3zHaueH Jjisi KOHTPOJISA U OLICHKU PE3yJIbTaTOB OCBOCHHS 00111€00pa3oBaTeIbHOM

JUCLIUILINHBI X AMUS

HroroBas koHTponbHas paboTa

Bapuanr 1.
1. JlaiiTe cpaBHUTEIBbHYIO XapaKTEPUCTUKY XUMHUUYECKUX 371eMEeHTOB Ne 19 u Ne 35 no miiany:
[Tnan Ne 19 Ne 35
1 Ha3Banue
2 Ilonoxenue B [ICXD

3. Ctpoenue aToma

4 Bo3MOXXHBIE CTETIEHU
OKHCIICHHS

5 Tun u Gopmyua,
00pazyeMoro mpocToro
BEIIIECTBA

6 ®opMmyiia OKCHAa

2. YKaxuTe Ha3BaHHE, TUIl XUMUYECKOH CBS3H, THIT KPUCTAILUTUYECKON PEIICTKH U OTUIIATE
busnueckue cBoicTBa cieayronmx BemecTs: P20s, Ha, NaxSOs, Al

3. g XUMHUYECKHUX peaKIhii:

a) CoHe <> CoHs + H2 — Q

b) Ca+ Oz« CaO +Q

c) MgSO; + Ba(OH)2 — BaSO4 + Mg(OH)2

d) Nal + Cl2 — NaCl + I

- YKakurte THUI peakiuu ( 0 BCeM MPU3HAKaM)

- PaccraBbTe KO3 pduLIHEHTHI

- B peakimsax b u d onpenenuTe OKHCIUTENH B BOCCTAHOBUTEIH
- Peaknuro ¢ 3anmummTe B MOHHOM BUJIE

4. OnpenenuTe TUI rUApoIn3a u peakuuio cpeabl 1ist coneit: Al (NO3)z , K2COs

5. B konbe cmemanu 25 r 2% pactBopa conu, 15 r 3% pactBopa conu u 10 r Boabl. Beruucnure
MacCOBYIO JIOJIIO COJIM B TIOJYYEHHOM PacTBOpE.

6. IIpy KaKuX yCI0BHUSAX XUMHUYECKOE PAaBHOBECHE B CHCTEME:
CO2(r)+C(1B) > 2CO(r)—Q
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CMECTHUTCSI B CTOPOHY IIPOAYKTA PEaKIHH.

7. CocraBbTe ypaBHeHHs peaknuii o cxeme: Ca —CaO — Ca (OH)2 — CaSOq4

8. HanumnTe ypaBHEHUS peakiiyii, C TOMOLIbIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEIyIOIINE
npespamieHus:CHs — CoHo — CoHs — CoHsCl — CoHs — CoH4Clz

B ypaBHeHMSAX yKaxuTe CTPYKTYpHbIE (DOPMYJIbl OPraHUYECKUX BELIECTB.

9. Beruucnute Maccy cynbdara Kanblus, oopazoBasmierocs u3 112r ruapoxcuia KaubIus.

Bapuanrt 2.
JlaliTe CpaBHUTEIBHYIO XapAKTEPUCTUKY XUMHUUYECKHX 31eMeHTOB Ne 16 u No 50 o miiany:
[1nan Ne 16 Ne 50
1 Ha3zBanue
2 ITonoxenue B [ICXD

3. CTpoeHue aToma

4 BO3MOKHBIE CTEIEHU
OKUCJIEHUSA

5 Tun u popmyna, obpazyemoro
IPOCTOTO BEIIECTBA

6 ®opmyna okcuaa

2. YKaxuTe Ha3BaHHE, THII XUMUYECKOM CBSA3H, THII KPUCTAJUINYECKON PEIICTKH M OIUIIIMTE
¢busnueckue cBoicTBa cieayronmux Berects: Si, H2 S, KoCO3, Mg

3. st XUMHYECKUX PEeaKIuid:

a) CoHa+ H2 > CoHs + Q

b) CuSO4 + NaOH — Cu (OH)2 + Na2SOg4

c) Cu+ HNO3z — Cu (NO3)2 + NO + H20

d) MgO — Mg + O2

- YKakuTte THUI peakluu ( 10 BCeM MPU3HAKaM)

- PaccraBbre KO3 pduLIHEHTHI

- B peakiusix C 1 d onpezennTe OKUCIUTENb H BOCCTAHOBHUTEb
- Peakuuto b 3anummre B nonHOM BHIE

4. OnpeenuTe TUI THAPOJIKM3a U peakiuio cpeabl st coneit: Ba (NO2)2 , CrCls

5. B xon6e cmemmanu 40 r 30% pactBopa comnu, 20 T 6% pacTBopa coiu U 100aBUIIU B HEE ST COJIA U
20 r BoAbl. Beruncinte MacCoBYIO JIOMIO CONU B TIOTyYEHHOM PacTBOPE.

6. HpI/I KaKuX yCJIOBUAX XUMHUYCCKOC PABHOBCCUC B CUCTCMC!
CO(+3H2(r)« CHs(r)+H20(r) +Q
CMECTHTCS B CTOPOHY TIPOYyKTa PEAKIHH.

7.CocraBbTe ypaBHeHuUs peakuuid mo cxeme: Li —Li2O — Li OH — Li.CO3

8.HamuiuTe ypaBHEHHsI PEAKIHid, C TOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBHUTH CICIYOIIHE Tpe
Bpamenusi: CoHe —CoHs — CoHz — CoH3Cl — C2HsCl — CoHg

B ypaBHEHUSIX YKaKUTE CTPYKTYpHBIC (POPMYIIbI OPraHUUECKUX BEIIECTB.

9.BprymcnuTe Maccy OKCHJA JTUTHUS, HEOOXOAMMOTO JIJIsl TPUTOTOBIEeHHs 40T THAPOKCUAA JINTHS.
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15.

16.
17.

18.
19.

20.
21.

22.
23.

24,
25.

Kpurepun onenkn:
OTMeTKa «5»:

e  JIaH MOJHBIA OTBET Ha OCHOBE M3yYEHHBIX TEOPUI, BO3MOKHA HECYIIIECTBEHHAS OITHOKA.

OtMmeTKa «4»:

e JIOMyCTHMAa HEKOTOpasi HETIOJIHOTA OTBETA, MOXET OBITh He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

O1meTka «3»:

e pabora BEITIOJTHEHA HETIOJHO (HO HE MEHEE UeM Ha TPETh), HIMEIOTCS He Ooyee oqHON
CYIIIECTBEHHOH OIIMOKH 1 2-3 HECYIIIECTBEHHBIE.

OT1meTKa «2»:

e  paboTa BBIIOJHEHA MEHBIIIEC YeM Ha TPETh, UMEETCSI HECKOJIBKO CYIIECCTBEHHBIX OLTHOOK.

dopma: IK3aMeH

Crnrcok BONpOCOB K 3K3aMEHY

IIpenmer u 3amaun xumud. OCHOBHBIE MOHATHS XMMHUH (XUMHMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BELUIECTBO, AJJIOTPOIIHS).

Crpoenue aToma. DIeKTPOHHbIE KOH(PUTYpaIL[I1 ATOMOB.

[Iepnonnueckuil 3aKOH U NIEPUOJIUYECKAS CUCTEMAa XUMHYECKUX 21eMeHToB JI.J1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB 110 IIEpHOJaM U rpyInam
[Tepnonnueckoii cucremst .M. Menneneena

OcCHOBHbBIE 3aKOHBI XUMHUH (3aKOH IOCTOSHCTBA COCTaBa BEILECTBA, 3aKOH COXPAHEHUSI MacChl
BellecTBa, nepuoanueckuii 3akon JI.M1. Menneneesa).

Mous. MonsipHas Macca.

Bunpl xumudeckoi cBsA3M (MOHHAsL, KOBAJEHTHA - TOJISIPHAS, U HEMOJISPHAs).

Buapl Xumudeckoit CBs3M (MeTauTMYecKas, BOJAOPOIHAS ).
BaneHTHOCTE 31€MEHTOB.

. CTeneHb OKUCIIEHUS 3JIEMEHTOB.

. OKHCIINTENBHO- BOCCTAHOBUTEIIBHBIE PEAKIIMH.

. Kinaccugukanust HeopraHM4eCKMX COETUHEHUH.

. Tunsl XuMuYecKux peakuui (kaccudukanus ¢ npuMepaMy ypaBHEHUN peakiuii).

. Tunbpl KpUCTAINIMYECKUX PELIETOK BEIIECTB. 3aBHUCHUMOCTh CBOWCTB BELIECTB OT THIA

KPUCTAJTINYECKON PEIIETKH.

Oxcuppl, ux KiaccupuKalus, XapakTepuCcTUKa XUMUYECKUX CBOMCTB.

CrocoObl TTOTy4eHUsT OKCUIOB.

Kucnotsl, ux knaccugukanys U CBOWCTBA Ha OCHOBE IMPEJICTABICHUH 00 3JIEKTPOIUTUYECKOM
JMCCOLMALINY, IPAKTUYECKOE TPUMEHEHHUE.

CriocoOblI 1oTyueHHs! HeOPraHUYEeCKUX KHCIIOT.

OcHoBaHusl, uX Kiaccu(uKalus U CBOMCTBa Ha OCHOBE MPEICTaBICHUN 00 AJIEKTPOIUTHUECKON
JMCCOLIMAIINY, IPAKTUYECKOE TPUMEHEHHE.

CriocoObl MMosTy4eHHs HEOPraHUYECKUX OCHOBAHHM.

Comu, wux KiIaccuukanus, COCTaB, CBOWCTBAa Ha OCHOBE IPEACTABICHUNH TEOPHUH
IEKTPOIUTUYECKON TUCCOLUAINH.

I'mpaponns coneit. Tunel runponusa.

OCHOBHBIE MOJOXKEHUS TEOPUU FTEKTPOIUTUUECKON JUCCOLUAIIH.

Peaxiiun noHHOTr0 0OOMEHa B BOJHBIX PaCTBOpPAxX. Y CIIOBHS UX HEOOPATUMOCTH.
CrocoObI MOTy4eHHUS] HEOPTAHHYECKUX COJICH.
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Ty 4w 26. MeTtauipl, UX IOJOKEHHUE B MEPUOAMYECCKON CHUCTEME XHMHUUYECKHX DJIEMECHTOB

217.
28.
29.
30.

31.

32.

33.
34.
35.
36.

37.
38.

39.
40.

41.
42.

43.
44,

45.
46.
47.
48.

J.1. Menneneesa, CTpOCHUE aTOMA, XUMUYECKHE CBOMCTBA.

OO6mume crmocoOb! MOTYyYSHUsT METaJLIOB.

du3nuecKue U XUMUUECKHE CBOMCTBA METAILIOB.

UepHas U 1IBETHAsI METaJUTyprus.

Hewmeramibl, UX MON0KEHUE B IEPUOINYECKON CUCTEME XUMUYECKUX 351eMeHTOB J1.1.
MeHneneeBa, XMMHYECKHE CBOMCTBA

DNEeKTPOXUMHUYECKUN psAJl METAJUIOB. BhITECHEHHWE METAJJIOB M3 PacTBOPOB COJIEH JIPYyTUMHU
MeTaJlJIaMH.

OCHOBHBIE TIOJIOKEHUS TEOPHUM XHUMHYECKOTO CTPOCHMSI OpraHMYecKux BemecTts A.M.

BytnepoBa. OcHOBHBIE HAaIIPABJIEHUS PA3BUTHUS ITON TEOPUH.

Krnaccudukanus u 0cobeHHOCTH OPraHUYeCKUX PEaKIIHii.

N3omepus opraHnyecKux COeIMHEHU U €€ BUbI.

Knaccudukanus oprannueckux coeAnHeHuii. OCHOBBI HOMEHKIIATYpPhl OPraHMUECKHUX BEIIECTB.
[IpenenbHble yraeBomopoabl, oOmias ¢opMylia TOMOJOIOB JIaHHOTO psiia, CTPOCHHE.
XUMHYECKUE CBOMCTBA METaHA.

CriocoObl 1osty4eHus MpeiebHbIX YIIIEBOAOPOIOB (AIKAHOB)

HenpenenbHble yrieBogoponabl psaa OSTWwieHa, olOmas QopMmyna cocTaBa, CTpOEHUE,
XMMHYECKHE CBOMCTBA 3TUIJICHA.

CriocoOblI MOTy4eHUS STHIICHOBBIX YTJIEBOAOPOIOB (JTKEHOB)

ALleTUIEH — NPEACTABUTENb YIJIEBOAOPOJIOB C TPOMHOW CBSI3bI0 B MOJIEKYJE. XUMHUYECKUE

CBOﬁCTBa, IMMOJIYYCHHEC U TPUMCHCHUC alICTUJIICHA B OPraHUYCCKOM CHUHTC3C.

CriocoObl MosTy4eHHUs alleTHIIEHOBBIX YTIJIEBOJOPOI0B (aJIKUHOB)

[lonyuenue cnupTOB W3 MPEACNIBHBIX U HEMPEAENbHBIX YIJIEBOAOPOAOB. [IpombllneHHBIH
CI0co0 MOJy4eHHs] METaHOJIA.

Kap6oHoBbIe KHCTOTHI. XUMUYECKHE CBOMCTBA YKCYCHON KHUCIOTHI

AMMHOKHCIIOTBI, UX CTPOCHUE U XMMUYECKUE CBOMCTBA. brosiornyeckas pojib aMUHOKHUCIIOT U

UX IIPUMEHEHHUE.

YrneBoabl: Kjaaccuukaius, MOHATHE O MOHOCAXapHIax.

benku kak 6uononumepsl. CBoiicTBa U 6uonorndeckue GyHKIUN OETKOB.

buooprannueckue coenquHeHus. buonorndeckue GyHKIIMH KUPOB.

HyxnenHoBbIE  KHCIOTBI: COCTaB M CTpoeHHe. Poilb  HYKIEHHOBBIX  KHUCIOT B

KUBHCACATCIbHOCTH OPraHnu3MOB.

2. IlpakTyeckoe 3aaHue.

1.MeTomoM 5JIEKTPOHHOTO OajlaHca YpaBHAWTE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO,
cxema kotopoir HoSO4+ Zn—2ZnS0O4+H,S + H20.

2.0npenenuTe TAN XUMHYECKON CBSI3W B TPETIOKEHHBIX BemecTBax a)Brz 6)H20 8)MgO r1)Na
mH2S e) NazS x) Zn

3.Onpexnenute THIT XUMUYIECKOH CBSI3U B MpeiokeHHbIx BemecTtBax a)H, 6)H Cl B)CaO r)Fe
mHF e)BaCl, x)Cu

4.CocTaBbTe MOJIEKYJISIPHOE, TIOJTHOE U COKpallleHHOe HOHHOE ypaBHeHue peakiun NaOH +

CuBr,=

5.0cy11ecTBUTh NPEBPALLIECHUS:
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1 2 2 4
Na —* NaOH —* Na;CO3; —* NaCl —* NaNO3

6.MeToI0M BIIEKTPOHHOTO OanaHca YpaBHSUTE OKHUCIMTEIHbHO-BOCCTAHOBHTEIBHYIO PEaKIIHIO,
cxema koropoii Al + CuCl, — AIClz + Cu

7.CocTaBbTe MOJIEKYJISIPHOE, TIOJIHOE U COKpAIIEHHOE HOHHOE YPaBHEHUE PEaKIIH
HCI + NaOH =
8.3amaua: Onpenenute 00beM (H. y.), KOTOpbIX 3aiimyT 0,25 MoIb BostoOpoa.

9. CocraBbTe ypaBHEHHE THIIPOJIM3a COJIH, OTIPEICIUTE THIT THIPOJIN3a U cpery pactBopa CuSOs
10.CocraBbTe ypaBHEHHE TUAPOIN3a COJIM, ONIPEACTUTE TUII THIPOJIU3a U CPEy pacTBOpa

Na2SOs3
11.CocTaBbTe 3IEKTPOHHYIO M JIEKTPOHHO-rpadudeckyro Gopmyny atoma Ca

12.0cymiecTBUTh NpeBpalCHUS:

1 2 2 4
Mg —* MgCl, —* Mg(OH)2 —* MgO —* MgSO4

13.3agaua: Beruncnute maccy Hutpata cepedpa AgNO3 kommuectBom 0,5 MoIb.
14.CocraBbTe MOJIEKYJISIPHOE, TTOJTHOE M COKPAIIICHHOE MOHHOE YPAaBHCHHS PEaKIIUU.
BaCl, + NaxSO4 =

15.3amaqa: Onpenenure konmuecTBo KapooHaTa nuHka ZnCO3, Mmacca KOTOporo paBHa 246 r.
16.CocTaBbTe AIIEKTPOHHYIO U AJIEKTPOHHO-Tpaduyeckyro popmyry aroma Cl.

17.0cymiecTBUTH MPEBPAILICHUS :
1 2 2 4

Cu —* CuCl; — Cu(OH), —* CuO —*Cu

18.MeToioM 3JEKTPOHHOTO OajaHca YpaBHSIMTE OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO DPEAKIIUIO,
cxema kortopoir NHz + CuO — N2+ H20 + Cu

19.CocTaBbTe ypaBHEHHUE THAPOJIN3A CONHU, OMPEACIUTE TUI THApon3a u cpeay pactBopa AlCl3

20.MeTo10M JIEKTPOHHOTO OalaHca YpaBHANTE OKUCIUTEILHO-BOCCTAHOBUTEIBHYIO PEAKITHIO,
cxema koropoir KC1O3 + S — KCI + SO2

21.3amaua: Kakoe konnvecTBo BemecTBa conepxurcs B 33 r okcuna yraeposa (1V)?

22.0cy1iecTBUTh MpEeBpalleHHUS:

1 2 3 4
Fe — FeCl, — Fe(OH); — FeSO4 — FeCl;

23.0cy1ecTBUTh NPEBPAILECHUS:
1 2 3 4

CH»=CH,; — CH3s—CHsz — CH3CH»Cl — CH3CH>OH — CH»=CH>

24. CocTaBbTe EKTPOHHYIO U ANEKTPOHHO-Tpaduyeckyro popmyiy aroma Zn
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ey S 25.0npenenute TN XUMUYECKOH cBs3U B BemecTBax: a) Ca 6)CaCl2 B)CI2 r)HCI o) S
x) Na2O
3amganue (W OUIIETHI).
Bce OmiteThl UMEIOT OIMHAKOBYIO CTPYKTYPY:

1. Teoperuueckas 4acTp - MperojaraeT YCTHBIM OTBET oOydarommuxcsi. Bompockl mpoBepsitoT
TEOPETUYECKYIO IOJrOTOBKY 00YYaOIIErocs Mo JUCIUTUIMHE.
2. [IpakTnueckoe 3afaHue — MPEANOiaraeT BBIOJHEHUE NPAKTUYECKUX 3aJaHui. 3aJaHus

IIPOBEPSIOT IPAKTUUECKYIO IOJATOTOBKY 00YyUYarOUIerocs 1o AUCHUIIINHE.
[Tpumeuanue. [IpakTudeckas (oe) 3anava/3afaHue BKIIOYAETCS MO0 YCMOTPEHUIO MPENO1aBaTesl.

Kpurepuun ouenuBaHusi (BbIOpaTh B COOTBETCTBHM C (OPMOH KOHTPOJS WM yKas3aTh JPYTHE)
(npunoxxenue 2).

Tunosoe 3aganne (npumep SK3aMEHALIMOHHOTO OnieTa)
['BIIOY P/l «Kusnsapckuii mpoheccHoHanbHO-TIeIarOrMYeCKHi KOS
DK3aMeHalMOHHBbIN Ouier Ne

[To yueOHOI qucuuIUIHE

1.

[IpenonaBarens:
ITpencenarens LK

TPEBOBAHUWS 1 KPUTEPUU OIIEHKH K KUMY 110
MPOMEXYTOYHOM ATTECTALIAU

Kpurepun ouenkmu:

IIpennaraemele, KpUTEPUU HOCIT PEKOMEHIATENIBHBII XapaKTep

OtBer 0Oydaromerocs OIEHUBAETCS 1O MATHOALIbHOM mikane. OOmas 3K3aMEHAalMOHHAs OIEHKa BBIBOJUTCS U3
OLICHOK 3a BBINOJHEHHE KaXKIOTr0 M3 JABYX TEOPETHUECKHX M OIHOTO IPAKTHYECKOTO BONPOCOB OWieTa W SIBISETCS HX
cpenauM apupmerndeckuM. OrieHKa 00yJaromerocs CKIaAbIBACTCS W3 €ro 3HAHWHM M YMEHHH BBIXOJIWUTH HA Pa3IIHBIN
YPOBEHb BOCTIPOM3BEICHUS MaTepHaa.

«OTANYHO» CTABHUTCS, €CIIM OOYYarONIUICs IT0JIHO, JIOTHYHO, OCO3HAHHO M3JlaraeT Marepuall, BBLJIENSET TJIaBHOE,
apryMEHTHPYET CBOIO TOYKY 3PEHHMsS Ha Ty WJIM HHYIO NpoOJeMy, MMEET CHUCTEMHBIE IOJIHBIE 3HAaHMS M YMEHHUS IO
cocTaBieHHOMY Bompocy. CoxepxaHue BoOmpoca OOyJaroLIWHCSl M3JaraeT CBSI3HO, B KpaTkoil (opme, packpbIBaeT
MOCJE0BATENBHO CYTh U3yUE€HHOTO MaTepuaa, JeMOHCTPUPYs MPOYHOCTb U MPUKIAJAHYI0 HAPaBIEHHOCTh MOTYYEHHBIX
3HAHUI W yMEHHH, HEe OITyCKaeT TEPMHUHOJIOTHYECKNX OMINOOK M (PaKTHIECKNX HETOYHOCTEH.

«Xopomo» craBuTCs, ecin oOyd4arolmMics 3HAeT Marephal, CTPOMT OTBET YETKO, JIOTHYHO, YCTaHAaBIIMBAET
IMPUYUHHO-CJIICACTBEHHBIC CBA3UW B paMKaxX AUCHUIIIMHBI, HO IOITYCKACT HE3HAYUTCIBHBIC HCTOYHOCTH B H3JIOKCHUHN
MaTepuaga ¥ IpU JEMOHCTpPAllMM aHAIUTUYECKHUX yMeHUH. B oTBeTe OTCYTCTBYIOT HE3HAYUTENbHBIE 3JIEMEHTHI
COACPIKAHUA HUIIN MIPUCYTCTBYIOT BCE HCO6XO)II/IMBIG QJIEMCHTBI COACPKAHWA, HO NOIYIIECHbBI HCKOTOPBIC OH_II/IGKI/I, nHoraga
HapyIlalach NOCIEA0BATEIbHOCTb U3I0XKEHUS.

«Y10BJIETBOPUTEJILHO» CTaBUTCS, €CIIM OO0YJAIOUIUICS OPUEHTHUPYETCS B OCHOBHBIX IOHITHAX, CTPOUT OTBET Ha
PENpOSyKTUBHOM YpPOBHE, HO TIPH 3TOM OIYyCKaeT HETOYHOCTH M OLIMOKM B H3JIOKEHWH MaTepuana, HYXJIAeTcsl B
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HaBOJSIINX BONPOCAX, HE MOXKET MPUBECTH MPUMEPBHI, TOMYCKAET ONTMOKH METOANIECKOTO XapaKTepa MpH
aHanu3e IUAAKTUYECKOT0 MaTepuana 1 MPOeKTUPOBAHUY Pa3IMYHBIX BUAOB AEATEILHOCTH.

«HeynoB/1eTBOPUTEJIbHO» CTaBUTCS, €CIM OOYyYalOmMiics HE OpPHUEHTHPYETICS B OCHOBHBIX IOHATHSAX,
JIEMOHCTPHPYET MOBEPXHOCTHBIC 3HAHUS, €CIIM B XO/I€ OTBETa OTCYTCTBYET CAMOCTOSITENIbHOCTh B M3JIOXKEHUU MaTepHana
100 3BYUHT OTKA3 JaTh OTBET, JOIYCKAET rpyOble OMMOKN IPH BHINOIHEHUH 3aJaHNI aHATMTHYECKOTO XapaKkTepa

KpuTepnu oneHHBaHHS YCTHOTO 0TBETA HA IK3aMeHe
OrieHka «5»  («OTIUYHOY) COOTBETCTBYET Clle Iy romIen Ka4ueCTBEHHOMH
XapaKTePUCTUKE: «U3JIOKCHO MPABHJIbHOEC MOHMMAHHUE BOMPOCA M JaH HCUYEPIBIBAIOUIMNA HA HEr0 OTBET, COJCPIKAHUE
PaCKPBITO MOJTHO, MPO(YECCHOHATBEHO, TPAMOTHOY.
BricTaBnsieTcs CTYACHTY:
- YCBOMBIIEMY B3aWMOCBSI3b OCHOBHBIX TOHSATHH JUCHUIUIMHBL B WX 3HAUCHWM U1 MpHoOOpeTraeMoi mpodeccud,
MPOSIBUBIIEMY TBOPYECKHAE CIHOCOOHOCTH B TMOHMMAaHWH, W3JOXKCHUM U WCIOJB30BAaHUH YYeOHO-IPOTrPaMMHOIO
MaTepuana;
- OOHAapYXHBIIEMY BCECTOPOHHEEC CHCTEMATHYCCKOC 3HAHUE Y4eOHO- MPOrPaMMHOTO MaTepuana, 4YeTKO H
CaMOCTOATENHHO (0€3 HABOSIIUX BOMPOCOB) OTBEYAOIIEMY Ha BOMIPOC OuieTa.
Ounenka «4» («XOpOLIO») COOTBETCTBYET CIEAYIOMICH KAaueCTBEHHOW XapaKTepPUCTHKE: «H3JI0KEHO MPaBUIIbHOE
MOHMMAaHKUE BOMPOCA, JAHO JOCTATOYHO MOJPOOHOE OMUCAHHE MpPEAMETa OTBETa, MPUBEACHBI M PACKPHITHI B TE3UCHOM
(hopme OCHOBHBIC TOHSTHS, OTHOCSIIHECS K MPEAMETY OTBETA, OUIMOOYHBIX TOJIOKESHUI HETY.
BeicTaBnsieTcst CTYJICHTY:
- OOHapyXXUBIIEMY IIOJIHOE 3HAHWE Y4EOHO-POTrPaMMHOTO Marepuaja, IPaMOTHO M IO CYNIECTBY OTBEHAIOIIEMy Ha
BOIPOC OMJIeTa M HE TOMYCKAIOIIEMY IIPU 3TOM CYIIECCTBEHHBIX HETOYHOCTEIH;

- TIOKa3aBIIEMy CHUCTEMAaTHYECKMH XapakTep 3HAHUM 10 AWCIMIUIMHE W CIIOCOOHOMY K HX CaMOCTOSTEIbHOMY
MOMOJTHCHUIO U OOHOBJICHUIO B XO/I¢ JAJIbHEHIICH yueObl 1 MPOPeCCHOHATBHON ESITEIbHOCTH.

Onenka «3» («yA0BJIETBOPHTEILHO») BBICTABIISCTCS CTY/ICHTY:

- OOHapyXHBIIEMY 3HAaHHE OCHOBHOI'O Y4eOHO-IIPOTPaMMHOTO Marepuaia B 0O0beMe, HEOOXOAMMOM Ui JalbHEHIIeH
yueObl W mpezcTosmed paboThl Mo mnpodeccuu, CHpaBisIONIEMycs C BBINOJHEHHEM 3aJaHUH, IPELyCMOTPEHHBIX
[IPOrpaMMOH;

- JIONyCTUBIIEMY HETOYHOCTH B OTBETE M TNPU BBINOJHEHHM SK3aMEHAIMOHHBIX 3aJaHuil, HO 00JaJaloUMU
HEOOXOANMBIMH 3HAHUSIMH /TSI UX YCTPAHEHHMS 101 PyKOBOJICTBOM IIPEIIO/IaBATEL.

Ouenka «2» («Hey10BJIeTBOPHUTEIbHO0») BHICTABIISIETCS CTYIEHTY:

- 00HapyXHBIIEMY CYIIECTBEHHBIEC IPOOENbI B 3HAHUAX OCHOBHOI'O y4eOHO- MPOrpaMMHOI0 MaTepHana, JOIMyCTHBIIEMY
MPUHIUNHANBHBIE OIIHOKY B BRIITOJTHEHUHU TIPETyCMOTPEHHBIX IPOTPaMMO 3aaHNH;

- JaBIIEMY OTBET, KOTOPHI HE COOTBETCTBYET BONPOCY HK3aMEHAIIMOHHOTO OuyeTa.

Hp](l OIICHKE TINCbMECHHBIX paﬁoT MPUHUMAIOTCSI BO BHUMAHUE CIICAYIOINEC KPUTEPHN:
- COOTBETCTBUEC COACPIKAHUSA pa6OTBI TEME,
- IMOJIHOTA OXBaTa BOIIPOCOB, MPEAYCMOTPECHHBIX 3a/IaHUEM

- JIOTU4YECKas IOCJIEA0BATCIIBHOCTD H3JI0OXKCHUA Mmarepuala, OCHOBAaHHasA Ha
MNPOYHBIX TCOPETUYCCKUX 3HAHUAX U NPAKTUICCKUX YMCHUAX I10 TEMC;

- CTCIICHb CAMOCTOATCIBHOCTH IIPU pa3pa60TKe BOIIPOCOB TEMBI;

- TPaMOTHOE M3JI0XKEHHE MaTepHralia, COOII0AeHHE MPaBmI 0QOpMIIEHUS paOOTHI.
[MuceMeHHast 9K3aMeHAOHHAs pab0Ta OIEHUBAETCS HA «OTJIHYHOY, ECIIH:

— Tema pa60TLI PacCKpbITa MOJTHOCTBIO U COOTBETCTBYCT 3a/1aHNI0, BCC PA3/ICJIbl BBIIIOJIHECHBI B IOJIHOM o0BeMe.
— Pabora OTpaxacT BCCCTOPOHHUEC FJ'Iy6OKI/Ie 3HaHUA [IPOTrpaMMHOT'0 MaTepuaia.

— Marepuan H3JI0KEH YETKO, TPaMOTHO, MOCJIE0BATENBHO, c MPUMECHECHHEM
npodeccrnoHaTEHON TEPMUHOIOTHH.

— Omnucanue OpraHu3zanuun pa6oqer0 MECTa YETKO COOTBETCTBYET TEME pa6OTLI.
— B zakmouenun CACIaHbI 000CHOBaHHBIE BBIBOBI.

— Hsnoxenue paboThl TPaMOTHOE, MpaBmiia ohopmMileHUS paboThl coOmoneHbl. [TuchMeHHas SKk3aMeHalMoOHHas paboTa
OIICHUBACTCS HA «XOPOIIO0Y, CCITH:

— Tema pab®oTsl packpeITa HOJHOCTBIO W COOTBETCTBYET 3aJaHUIO, BCE Pa3Zeibl BHINOIHEHBI B IOJTHOM 00bEME.
— Pabota oTpaxkaeT OJIHBIE 3HAHUS [TPOTPAMMHOTO MaTepHuara.

— HMwmeroTcs He3HAYMTENbHBIC 3aMEUYaHHs 10 JOTMYeCKOM MOCIEI0BATEILHOCTH U3I0KEHUS B COZCPKAHNIO MaTepurala,
10 NPUMECHECHHNIO npoq)eccuonam)ﬂoﬁ TESPMHUHOJIOTUH.
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Omnmcanue OpraHM3alli padoyero MecTa JaHO B OOOOIICHHOM BHIE, HEJOCTATOYHO OTpakaeT
TpeOOBaHMUS K H3TOTOBJICHUIO M3/ICIHNA IO TEME PaOOTHI.

— B 3akmtoueHuu crenaHel 000CHOBaHHBIE BBIBOJHEI.

HNmeroTcs He3HAUNTEIbHBIC 3aMEYaHMSs 110 TpaMOTHOCTHU MU3JIOKCHUSA MaTCpuraia u 0(1)0pMJ'IeHI/IIO pa6OTLI.

[IncemenHas sK3aMeHaMOHHAS pa60Ta OLCHNUBACTCA Ha KyAOBJETBOPUTEJIBbHO», €CIIN:

Tema pa6OTLI COOTBCTCTBYCT 3aJaHUIO, HO PACKPbITAa HEAOCTATOYHO.

Pabota oTpakaeT HEOOXOANMBIE MUHIUMAIbHBIC 3HAHHS IPOTPAMMHOTO MaTepHaa.

VmeroTcs 3aMedaHus IO JIOTHYECKOH OCIIe0BATEIbHOCTH H3TI0KESHUS H
COZIepIKaHUIO MaTepHuaia, c1ado mpuMeHeHa MpodeccHoHaNnbHas TEPMHHOJIOTHSL.
— BakmoueHnn He caenaHbl 000CHOBAHHBIC BHIBOBL.

WmeroTcst 3HaUNTEbHBIC 3aMEYaHH 110 TPAMOTHOCTH M3JI0KEHHS MaTepuaina u 0(OpMIIEHUIO PaboThI.
ITuceMeHHast sK3aMeHallMOHHAs paboTa OLIEHNBAETCS HA «HEY/I0BJIETBOPUTEILHOY, ECITH:

Tema pa6OTBI HC COOTBCTCTBYCT 3aJaHNUIO, UJIN PACKPBITA YACTUYHO.

CrpykTypa paOOThI HE BBIIEPKaHa, OTCYTCTBYET HECKOJIBKO Pa3/IelioB.

Pabora oTpakaer 3HaHHs MaTepuaia Ha ypOBHE HM)KE MUHUMAIIBHBIX TPEOOBaHUH MPOTrPaMMBIL.

—  HNwmerores 3HAYUTEIIbHBIC 3aMeYaHus IO  IIOCIEIOBATENFHOCTH H3JIOKEHHS M CONCPIKaHUIO
MaTepuana.

—  Hmetorcs rpy0Obie HapymieHus B 0hOpMIICHUH pabOTHL

Ecau pabota comep:KuT psiA 3aAaHMii, CJI0KHOCTH BBLINOJHEHUS] Ka’KAOT0 OleHUBaeTcsl 0aljJaMH, TO MOXKHO
HCIO0JIB30BATH CJIeIYIOIYIO IIKATY OLEHKH:

— 100 — 85 6am1oB — OTIAMYHO
— 84— 70 6amnoB — xopormIo
— 69-50 6amioB — yIOBIECTBOPUTEIHHO

—  menee 50 6a/10B — HEYTOBJIETBOPUTEIILHO

5. Ilepeyenb MaTepuasioB, 000pPyA0BAHUS U MH(POPMAIUOHHBIX HCTOYHUKOB

5.1. Jlurepatypa
OCHOBHBIE UCTOUYHUKU:

1. Xumus 10 xknacc. I'abpuenan O.C., OctpoymoB U.I'., Cnagkos C.A.,. M: Ilpocsemienne,2022.-128c.
2. Xumuss 11 wnacc. Tabpuensn O.C., OctpoymoB W.I'., CmamkoB C.A.,. M: Ilpocsemenue,
ITpocsemenne,2022.-127c¢.

3. Xwumms. 10 xmacc. YrayOnéuueiii ypoenb : yueOHuk/ B.B. Epemun, H.E. Ky3zpmenko, B.U.
Tepenun, A.A. [lpoznos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: [Ipocsemienue, 2022. — 446, [2]
C.: L.

4. Xumumsa. 11 xmacc. VYraoyOnéuusii ypoBenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. lpo3nos, B.B. Jlynusn; mox pen. B.B. Jlyauna. — M.: Ilpocsemienne, 2022. — 478, [2] c.: w1

I[OHOJ]HI/ITGJ'IBHBIC HNCTOYHUKHU!

1. Andwunorenona, M. B. Xumusi: yueOHUK W MPaKTUKYM I CPEIHETO MPOQPECCHOHATBHOTO
obpazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-e u3a., UCIp. U JON. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. lleromuxuna, H. A. OO6mas xumus: ydeOnuk mns CIIO / H. A. Ileronmxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.
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By 4 w6¥ 3. Hukonbckmii, A. b. XuMmusa: y4eOHHMK ¥ MNPAKTUKYM IS CPEIHETO
npodeccuonansHoro obpasosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepab. u JI01.
— Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHHK JUIsl cpeqHero npodeccuonanbHoro oopazoBanus / FO. A. Jlebenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. lllanmoBan; mox oOmieit penakmueit I'. H. ®angeeBa. — 2-e¢ usn.,
nepepad. u gon. — Mocksa: U3narenscro FOpaiit, 2022. — 431 c.

5. Xwumwus. YrayoOnennsiii ypoBeHb. 10—11 kmaccrl: paboyvas nmporpamma k tuaun Y MK B.B.
Jlynuna: y4e0HO-METOIUYECKOE nocooue / B.B. Epemumn,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: Jlpoda, 2017. — 324, [1] c.

6. Meroguueckoe mocobue k yueOnmky B. B. Epemmna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YriayoneHHblid ypoBeHby. 10 kimace / B. B. Epemun,
AA. Hpo310B, N.B. Epemuna, B. . MaxoHuHa,
O. 10. Cumonosa, 2.Y0. Kepumos. — M.: JIpoda, 2018. — 339 c. : ui.

7.  Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3nosa u
np. «Xumus. YrinyoneHHsld ypoBeHby». 11 kimace / B. B. Epemun, A.A. JIpo3znos, U.B. Epemuna, H.B.
Bonkora, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : ui.

8. TI'ycema, E. B. Xumus qns CIIO: yuebno-metonuueckoe nocodbue / E. B. I'yceBa, M. P.
3uranmmaa, J[. Y. KymukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Texcr:  osmektponnbii  //  Jlamp @ smekTpoHHO-OMOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (nara obpamenus: 14.10.2022). — Pexxum moctyma: st aBTOPH3.
I10JIb30BaTENEN.

9.  UYepnwuxosa, H. FO. Xumus B JOCTYITHOM H3JI0KEHUH: yueOHoe mocodue st cno / H. 1O.
YepuukoBa. — 2-e¢ usll., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Teker: onekTpoHHBI // JlaHb: »>neKTpoHHO-OMOMMoTewynas cucrema. — URL:
https://e.lanbook.com/book/195532 (mata obpamenus: 14.10.2022). — Pexxum goctyna: s aBTOPH3.
II0JIB30BATENEH.

10. [leBuunsina, JI. B. Xumus: ygeOnoe nocodue / JI. B. IlleBnunpina, A. M. Anapues. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekcr: snekTpoHHsIii // JlaHs:
3NIeKTpOHHO-O0nbmoreyHas cucrema. — URL: https://e.lanbook.com/book/118505 (nara obparmienusi:
14.10.2022). — Pexxum qocTyna: JJisi aBTOPH3. TIOJIb30BaTeNeH.

11. bawunos, JI. H. Xumus: yuebnuk mns CIIO / JI. H. baunos, U. JI. Ilepdunora, T. B.
CoxkonoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-7904
7. — Texkcr: onextpoHHblt // JlaHb: 37eKTpoHHO-OMOMMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (nata oOpamenus: 14.10.2022). — Pexum gocrtyna: ajs aBTOpH3.
IIOJIb30BaTENEN.

12. TaopuensH, O. C., JleicoBa, I'. I'. Xumwus: kHHTA JUISI TIperoAaBarelis: yd4eO.-MeTO.
nocooue. — M. Axkanemus, 2012. - 332 c.

13. YepnmxoBa H. 0., Memepskoa E. B. Pemaem 3amaun mo XUMHH CaMOCTOSITENBHO:
yuebHoe nocodue / H. FO. Uepnukosa, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022, — 328
c.

14. PesnukoB B. A. COOpHHUK ympaXHEHHW M 3aqad MO OPraHWYecKol XWMHUU: ydeOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

15. Kanycruna A. A., Xansuerko U. I'., JIlu6anos B. B. O6mas u HeopraHudeckas XuUMHs.
[Tpaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6ano— Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

16. Tabpuensu O.C. Xumus: yueb. nus ctyn. npod. yued. 3aBeaenuii / O.C. I'abpuensn, N.I'.
OctpoymoB. — M., 2016.- 256 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
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Feuy 4 ¥ 17. Tabpuensu O.C. Xumusa ajis npodeccuii U CHEUAIbHOCTEH TEXHUYECKOTO
npoduns: y4eOHUK s CTyZA. ydpexkaeHuil cpea. mpod. obpaszoBanus / O.C. I'abpuensn, W.T.
OctpoyMoB. — 4-¢ u3., crep. — M. : U3naTenbckuii neHTp «Akagemusy», 2017. — 272 c.

5.2. lHTepHeT pecypchl

1. hvsh.ru — Xypuan «XuMus B IKOJIE».

2. https://postnauka.ru/themes/chemistry — nekumu no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuyHo-monynsipHblif mpoekT «DJIeMeHThl Oonpmioid Haykm» ((pusmka, XUMHs, MaTeMaTHKa,
aCTPOHOMMS, HayKH O *KM3HM, Hayku o 3emiie). HoBocTH Hayku, KHUIHM, HAyYHO-TIOMYJISIpHbIE CTaThH,
JIEKLIUH, SHIUKIIOTIEIUY.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit Hay4HO-TIOIyJIsIpHOTO XypHana «llorennuam». XKypnan usnaércsa ¢ 2005 r., ¢ 2011 r. — paznen
«XUMH».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-TIOIYJIIPHOTO JKypHaia « XUMHS U sKU3HbY». XKypHan u3maércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITass 37eKTpoHHas Oubimoreka xumuyeckoro noprana «Chemnet», comepkuT ydeOHbIE U
WH(POPMALIMOHHBIE MaTepUaNbl IS MIKOJIHHUKOB M yuuTenell. B Hell MOXXHO HalTh y4eOHHMKH 110
oO1miell 1 HEOpPraHUYECKOM XUMHUH, OPraHUYECKOH XUMHUH, MyJIbTUMEIMaMaTepUallbl, a TAKKe 3a7auu
XUMHYECKHX OJMMITHAJ C PEIICHUSMH, 33]]a4l BCTYIHUTEIbHBIX Y9K3aMEHOB JJIs1 a0UTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudopmannonnsle MaTepuasisl 00 onumnuagax: MockoBckoil ropojackoi, Bcepoccuiickoi,
MengeneeBckoii, MexayHnaponHoii. [IpuBeneHsl 3agauM TEOPETUYECKUX M IKCHEPHUMEHTAIBHBIX
TYpOB, HOJPOOHBIE PeLIeHNs, CIUCKU U GoTorpaduu modeauTesnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa JUCTAaHLIMOHHOTO OOYyYeHMs, HalpaBlI€HHAas B INEPBYIO OdYepelb Ha TMOJATOTOBKY K
OJIMMIINAZAM BCEX YPOBHEM — OT IIKOJIBHBIX A0 MexayHaponHoil. CalT cOAEepKHUT OrpOMHOE
KOJIMYECTBO 3a/lay, CrPYNIUPOBAaHHBIX Kak MO TeMaM, Tak U Mo onumnuagam. [lo BceM OCHOBHBIM
paszenaM XMMUU MPUBEAEH TEOPETUUECKUI MaTepral U pa3oOpaHbl peIIeHUs TUIIOBBIX 33/1ay.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[TopTan nmo nanotexHomorusMm. OCHOBHas 1€ — pa3BUTHE 00pa30BaHMs B 00JIACTH HAHOTEXHOJIOTUH
Y TIOJrOTOBKA K MHTEPHET-OJIMMIIHA/IE TI0O HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crnpaBouHas wHpOpMAIUS O XMMHUYECKHUX DJIEMEHTaX M WX CBOMCTBAaX (Ha aHTIMHCKOM
S3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIunblii calT 0 CBOMCTBAX XMMHYECKHUX JIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caliT oHIaiiH-0O0pa3oBaHUs, COJEPKUT MHOIO HHTEPECHBIX 00pa30BaTENIbHBIX
KYpPCOB M BUCOJIEKIINI AJIs1 IIKOJIBHUKOB, CTY/ICHTOB U yuHTeleld. ECTh HECKOJIBKO KypCOB MO XUMUHU.
12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical AbstractService — camblii aBTOPUTETHBIH B MHpE XUMHH HH(DOPMALMOHHBIN
UHTEpHET-pecypc (CalT IIaTHBIN).
13. http://www.organic-chemistry.org/
[TopTan mo opraHn4YeCcKOil XMMUY HA AHTJIUACKOM SI3BIKE.
14. http://www.xumuk.ru
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OpPraHUYECKUX U HEOPraHWYECKUX PEAKLUN, COCTABIICHUE YPABHEHUN PEaKIIUM.
15. http://orgchemlab.com/

CaiiT, NOCBALEHHBINA IPAKTUUECKOH padoTe B 1ab0paTOpUH.

5.3 O6opynoBaHue
MaTepuaiabHO-TEXHUYECKOe odecnieyeHne 3aHsATHI

HaGops! mapocTepHeBbIX MOJIesIel MOJIEKYI

Monenu KpUCTAITMYECKUX PELIETOK

Kounnexkuu mpocThIX U CIOKHBIX BELIECTB M KOJJICKIUH [TOJIUMEPOB

Kounmnexmust ropHBIX TOPOJ] 1 MUHEPAJIOB

Ta6nuua JI.11. MenneneeBa

Komnerorep

MynabTUMEINA-IPOEKTOP € IKPAHOM

MeH3ypku

. IIuneTku-KaneabHUIIbI

10. Muxkpockomn

11. CrexnsHHBIC TATOYKU

12. CrexnsiHHBIE TIPOOUPKH

13. Crynku ¢ necTukom

14. ®apdopossie yaliku

15. Pe3unoBbIC MpOoOKH

16. [IpomMbIBaKH

17. BOpoHKH CTEKJISTHHBIC

18. ITaTuBsl 111 TPOOHPOK

19. ®unprpoBanbHas Oymara

20. CiupTOBBIE TOPENKA

21. JJabopaTopHbI€ IITaTUBbI

22. Jlepxarenu Ui IpoOUpOK

23. ITunItETEHI

24. MepHble TpOOHPKU

25. MepHble K0oJI0bI

26. YHUBepCaNIbHbII HHAUKATOP

27. CKIISIHKY JUTsl XpaHEHUs PeaKTUBOB

28. Konnveckue KOJIObI

29. Bara, mapns

CoNoA~WNE

iy 4w CaiiT 0 XUMHM: KJIACCHUYECKHUE YUYEOHUKH, CHOPABOYHHKH, OHHIMKIONEAUU, IOUCK
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