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1. IlepeyeHb pe3yabTATOB 00y4YeHHsI 00pPa30BaATEJILHOI NPOrpaMMbl, (POPMHUPYIOIINXCH B
npouecce 0OCBOCHUs JHCHUIIIMHbI

[lpu mpoBeACHUWU TEKYHIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTallid 1O TUCIHUIUIMHE Yy
00yYaroIuXcsl OIICHUBAIOTCS JTHYHOCTHBIC, METANPEIMETHBIC U TPEJAMETHBIC PEe3yJbTaThl, O0IINEe U
npodeCCHOHATIbHBIE KOMIETCHIIUHM, (OPMUPYIOIIKUECS B MpoOIlecce OCBOCHUS 00pa3oBaTeIbHON
nporpammsl (Tabnwuma 1).

Tabmuna 1 — Ilepedenp pe3ynabTaToB 00pa3oBaTENbHON MPOrpaMMbl, (HOPMUPYIOIIUXCS B
MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

Procx*
OO0yJaromuiicst TOJKEH 00J1afaTh CISAYIONIMME PE3yJIbTaTaMu, OOIIMMH U TTPO(EeCCUOHATLHBIMU

KOMIICTCHIIUAMMU

1.1. B pesynbraTte ocBOeHHsS Yy4eOHOW IMCHUILUTUHBI (Kypca) oOydarolmiuecs JOJDKHBI OBIAlETh
CIIEAYIONIMMY JHYHOCTHBIMH Pe3yJabTATAMU OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBbI:

JIMYHOCTHBIE pE3yNbTaThl OCBOGHUS IpeaMeTra «XHMHUS» OTPaXaroT C(HOPMHUPOBAHHOCTH OIBITA
[IO3HABATENPHON M MPAKTUYECKOW AEATENFHOCTH OOYYaroIIUXCS [0 peaju3alyy NPHHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpak1aHCKOTO BOCITUTAHHUA:

0CO3HaHUSI OOYYArOIIMMHCS CBOUX KOHCTHUTYLHOHHBIX IIPaB U 00S3aHHOCTEH, YBOKEHHUS K 3aKOHY H
MPaBOMOPAIKY;

MIPEJICTABJIECHHUS O COLIMATBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JESTENbHOCTH TPH CO3JAHHH YYEOHBIX MPOEKTOB, PEHICHUH
y4eOHBIX M MT03HABATENbHBIX 33124, BBIMOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IpyTUX NP aHaJIHU3e
Pa3IMYHBIX BUAOB y4eOHOI NeSTeNbHOCTH;

2) maTpUOTHYECKOTO BOCITUTAHUA:

LEHHOCTHOT'O OTHOIIEHUS K HCTOPUIECKOMY M HAYYHOMY HACJICAMIO OTEYECTBEHHOM XHMUH;

YBa)KE€HHS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS] XUMHH, OCO3HAHUS
TOTO, YTO JOCTHUKEHUS HAYKH €CTh PE3yJIbTaT AIUTEIbHBIX HAOOACHU, KPOIOTIMBAIX SKCIIEPUMEHTAIBHBIX
MTOMCKOB, TOCTOSIHHOTO TPY/1a YIEHBIX U PAKTUKOB;

WHTEpeca W MO3HABaTENbHBIX MOTHMBOB B TMONYYEHHH W TIOCIEAYIONIEM aHainW3e HH(OpManuu o
MIEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCTIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBECHHUS,

CIIOCOOHOCTH OILICHUBATH CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMHA, U IPUHUMATE OCO3HAHHBIC

peuICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBECHHLIC HOPMEI U ICHHOCTH,
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TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHHE U MOCTYIKH CBOMX TOBAapHUIIEH C MO3UIUI HPaBCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHHUE TOCIEICTBUI 3TUX MOCTYTIKOB;

4) GopMHupOBaHUS KyIbTYpPhI 310POBBS:

MMOHUMAaHUS IICHHOCTEH 3I0pOBOTO M Oe30macHoro obpasa >KH3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOULICHHUS K COOCTBEHHOMY (PU3UYECKOMY H IICUXUYECKOMY 3I0POBBIO;

coOuoIeHrs TIpaBUIT 0€30MacHOro oOpameHuss ¢ BeUIeCTBaMH B OBITY, MOBCEIHEBHOW >KU3HU U B
TPYZIOBOH AESTEIBHOCTH;

MOHWMAaHUSl [EHHOCTH TMPaBWJ WHIANBUAYAIFHOTO ¥ KOJJIEKTUBHOIO O€30MacHOTO TIIOBEICHUS B
CUTYaLUsX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHMS TIOCJIEACTBUI W HENPHUATUS BPEIHBIX MPHUBBIUEK (YHIOTPEOJEHMS alKOrojisi, HApKOTHKOB,
KYpeHHS);

5) TpyZOBOTO BOCITUTAHHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON JIESTEIBHOCTH, OOLIECTBEHHO
IOJIE3HOM, TBOPYECKOU U APYTUX BUAAX AEATEIBHOCTH;

YCTaHOBKM Ha aKTWBHOE YyYacTHE B PEIICHWH MPaKTUYECKUX 3a/lad COIHMAILHOW HAaIpPaBIIEHHOCTH (B
pamMKax CBOETO KJ1acca, IIIKOJIb);

MHTEpeca K MPaKTHIECKOMY H3YUYeHUIO  mpodeccuid pa3iuyHoOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HaHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TpyAa U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIWBUAYATBHOMN TPAaeKTOPUHN 00pa30BaHIs,

Oyayieit mpodeccuu U peanu3aiui COOCTBEHHBIX KU3HEHHBIX TUIAHOB ¢ Y4€TOM  JIMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB M MOTPeOHOCTE! 00IIecTBa;

6) PKOJIIOTUYECKOTO BOCITUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOTO OTHOIIEHUS K MPHPOJE, KaK MCTOYHUKY CYIIECTBOBAHHUS XU3HH Ha
3emuie;

MMOHUMaHUS TJI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKHX MPOILIECCOB Ha
COCTOSIHHE MTPUPOTHON U COITUAIIEHON CpEeIbI;

OCO3HaHUS HE0OXOAMMOCTH HCIIOJIB30BaHMUS JOCTHYKEHUH XUMHH [T PEIISHUS BOIIPOCOB PAIHOHATBHOTO
MIPUPOIOTIOIB30BAHMS,

AKTUBHOTO HENPUATUS JEHUCTBUM, INPUHOCAIIMX BpPEJI OKPYKAIOIIEH NPUPOAHON Ccpele, yMEHHs
MMPOTHO3UPOBATh HEONATONPUATHBIC HSKOJOTWYECKHE TIOCHEJCTBHUS TMPEANPUHAMAEMBIX JCHCTBUHA U
MpeIoTBpaIlaTh ux;

HaJIM4YUsl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIJIEHHS, 3KOJOTHYECKON KyJIbTYpbI, OMbITa AESITEIHHOCTH
9KOJIOTUYECKOW HANPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThCSI UMHU B TTO3HABATEIHLHON, KOMMYHHUKAaTHBHON U
COLMAIbHOMN MPAKTHUKE, CTIOCOOHOCTH M YMEHHSI aKTUBHO IMPOTUBOCTOSATH HISOJIOTHH XeMo(oouw;

7) UEHHOCTH HAyYHOTO ITO3HAHWUS:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH H
0OIIIeCTBEHHOM MPaKTHKH;

MOHUMAaHUs CIEMUPUKN XMMHU KaK HayKH, OCO3HaHWS €€ posid B (JOPMUPOBAHUU PAIMOHATHHOTO
Hay4YHOT'O MBIIUIEHHS, CO3/IJaHUH LIEJIOCTHOTO NPEACTABICHUS

00 OKpy’KaroIIeM MUpPE Kak 0 eIMHCTBE MPUPOBI U YeNIOBEKA, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH
Y PEIIeHUH MTPOOIeM COXpaHEHHsI TPHUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0CO00¥ 3HAYMMOCTHA XMMHH I COBPEMECHHOHN MUBMIM3AIUHN: B €€ TYMaHUCTHYCCKOU
HaNpaBICHHOCTH ¥ BaXHOU POJIM B CO3IaHMHM HOBOW 0a3bl MaTepUaNbHON KYJIbTYPHl, PEIIEHUN IJI00AIBHBIX
npodJeM YCTOHYMBOTO pa3BUTHS UYEIIOBEUECTBA - CHIPHEBOM, YHEPreTHUYECKOM, MUIIEBOM M 3KOJIOTMYEeCKOM
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0€30MacHOCTH, B pa3BUTUM MEIUIIMHBI, OOCCICUYCHUHM YCIOBHI YCICIIHOTO TPyAa M OKOJIOTUYCCKH
KOM(DOPTHOM KU3HU KAXKJOTO YJIeHa OOIIECTRa;

€CTeCTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHMMAHHS CYNIHOCTH METOJIOB TMO3HAHWS, HCIOJIb3yeMbIX B
€CTECTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIOJbh30BaTh MOJNyYaeMbIe 3HAHWS JUIS aHauW3a U OOBSCHEHUS
SIBIICHUH OKPYXAloIIero Mupa M NPOUCXOAAIIMX B HEM U3MEHCHMIA, YMEHUs JeJiaTh 00OCHOBaHHBIC
3aKJIFOUEHUS HA OCHOBE HAYYHBIX (JaKTOB U UMEIONIUXCS TAHHBIX C IIEIBIO MOJTyUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIEHO MCIONB30BaTh XUMUYECKUE 3HAHUSI JUIs PEIICHHs TPOOIeM B peallbHBIX
KU3HCHHBIX CUTYAIIHSAX;

WHTEpeca K MO3HAHUIO U MCCIICIOBATEIBCKON JICTEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0O W CaMOOOPA30BaHHIO, K AKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHUM MO0 XUMUH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMHU;

WHTEepeca K 0COOEHHOCTSIM TPy/ia B Pa3IUYHBIX cepax mpodhecCHoHaTbHON NeITENbHOCTH.

1.2. B pe3yabTare OCBOCHHS YyueOHOH AMCHUIUIMHBI (Kypca) OOydYarolIuecss IOJKHBI OBJIAJICTh
CIIEIYIOIAMH MeTanpeAMeTHbIMH Pe3YJbTATAMH OCBOSHHS OCHOBHON OOpa30BaTENbHON MPOTpPaMMEI, B
T.4..

MerTanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS Y4€OHOro mpeaMera «XUMHs» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHUs BKIIIOYAIOT:

3HaYUMBIE 715 (DOPMUPOBAHUS MUPOBO33PEHUS 00YIAOIINXCS MEK TUCIIHITHHAPHBIE (MEXKIIPEAMETHBIC)
oOIIeHayqHbIE TOHATHS, OTpPaXKAIOIIWE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CHEeNH(HUKY METOJO0B
MMO3HAHMsI, UCIOJb3yEeMBIX B C€CTECTBEHHBIX HaykKaxX (Marepus, BEUICCTBO, JHEPTHs, SBICHHE, IPOIECC,
CUCTEMa, HaY4HBIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUs, HCCICI0BaHNEe, HAOIOCHHE,
M3MEepEeHue, IKCIEPUMEHT U IPYTHE);

VHUBEpCANbHbIE y4eOHBble JaeWCTBUS  (ITO3HABaTEeNbHBIC, KOMMYHHKATHBHBIC, PETYIATHBHBIC),
oOecnieunBaronue  (HopMUpoBaHuEe (YHKIMOHAIBHONH T'PaMOTHOCTH M COLMAJIBHOH  KOMIICTCHIIMU
00yUarOLUXCS;

CIOCOOHOCTh OOYYarOIIUXCS HCIIONF30BaTh OCBOSHHBIE MEXKIUCIHILIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUWS U YHUBEpCaIbHBIE YUeOHBIC ACMCTBUS B TI03HABATEIIHPHON U COIMAIHLHON PAKTHKE.

Pezynamusnvie ynusepcanvhvie yuebnvie oeticmeusi.

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO JCITEIBHOCTh, ONpeeliss e&
LeMd W 3a7add, KOHTPOJIUPOBATh M IO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH IMPEANaraeMblii aarOpUTM
JNEHCTBHUI TIPH BBHITIOJHEHWH YYeOHBIX M HCCIIENOBATENhCKUX 3a/lad, BEIOMpaTh Hambosee 3(PPEeKTUBHBIN
CHOCO0 UX PeIICHUS ¢ YUETOM MOJYyYSHHS HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIILHOCTYA Ha OCHOBE CaMOaHaIM3a U CAMOOIICHKH.,

Tlosnasamenvubie yHusepcanvuvie yuebuvie 0eticmeus:

1) 6a30BBIC JOTHYCCKUE JICHCTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYalIM3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeACATh LEIH JEATSIIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU WX JAOCTHXKEHHSA, COOTHOCHUTH
pe3yJIbTaThl ACITEIBHOCTH C IOCTABJICHHBIMH LIEISIMH;

WCTIONb30BaTh MpPH OCBOCHWW 3HAHHWN MPUEMBI JIOTUMECKOTO MBIIUICHUS - BBIICIATH XapaKTepHBIC
MPU3HAKU TOHITHA WM YCTAaHABJIMBATh HMX B3aMMOCBS3b, HCIIOJNB30BATh COOTBETCTBYIOIIWE TOHSATHS IS
00BSICHEHUS OTACIHHBIX (DAKTOB W SIBIICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJIs KITacCU(UKAIIMU BEIISCTB M XUMHUUECKUX PEaKIIHiA;

YCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIy W3YYaeMbIMH SBJICHUSIMHU; CTPOUTH JIOTHUECKUE
paccyxaeHus (HHIyKTHBHEIE, ICIYKTUBHBIC, 10 aHAJIOTHH),
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BBISIBIISITH 3aKOHOMEPHOCTH Y MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHPOBATH BHIBOJBI U
3aKITI0YCHUS,;

IPUMEHATh B MPOLECCe IIO3HAHMS, HCIOJIb3yEeMble B XHMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJENBHBIE NPEICTABICHUS - XHMHYECKMIl 3HaK (CHMBOJ) 3JIEMEHTa, XHMHYECKas
¢dopmyna, ypaBHEHHE XMMHYECKOW PEaKLUWH - NMPU PEHICHUH YYeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX
3aja4, NPUMEHATH Ha3BaHHBIC MOJETbHBIC MpPEACTABICHUs IJisi BBISBICHUS XapaKTepPHBIX HPU3HAKOB
N3y4YaeMbIX BEILECTB U XUMUYECKUX PEaKLUH.

2) 6a30BBIC UCCIIEIOBATEILCKIC ACHCTBU:

BJIaJIeTh OCHOBAaMH METOOB HAYYHOTO MO3HAHNS BEIIECTB M XUMHUYECKHUX PEaKLUit; POpMyTHpOBATh HETH
W 33/1a4M UCCIIEIOBAHUS, UCTIONB30BaTh OCTABIICHHBIC

U CaMOCTOATENBHO C(hOPMYIMPOBAaHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTA IO3HAHWS M OCHOBBI JUIS
(hopMHUPOBaHUs TMIIOTE3bI [0 IPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX CY>KACHUI;

BJIaJICTh HABBIKAMH CaMOCTOSTENILHOTO IJIAHUPOBAHUS M TPOBEACHUS YUYCHHYECKHX OJKCIIEPHUMEHTOB,
COBEPILEHCTBOBATH YMEHUsI HAOIOATh 32 XOJIOM MPOoIecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €r0 Pe3ybTarT,
¢dopmynupoBaTh 00O0OIIEHHSI W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH pPE3YIbTAaTOB HCCICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIETAHHO paboTe;

npuoOpeTaTh OMNBIT YYEHHUUECKOW HCCIEeNOBATENbCKOM M MPOEKTHON NEeATeTHbHOCTH, MPOSIBISTH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOZOB pEHICHUS TNPaKTHYECKHX 3a/ad,
MIPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHUSI.

3) pabota ¢ nHpOpManHEH:

OPUCHTUPOBATHCS B PAa3UYHBIX HMCTOYHMKAX HMHGopManuu (HAy4yHO-TIOMYJSpHAs JUTEparypa
XMMUYECKOTO COJICP)KaHMS, CIPaBOYHBbIE MOCOOMs, pecypchl MHTepHeTa), aHaNM3UPOBaTh HH(OpPMAIHIO
pa3snuYHbIX BUAOB M (OopM mOpeAcTaBiEHUs, KPUTUYECKH OLEHMBATh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampockl U NPUMEHATh PA3IHYHBIE METOJBI NMPH TMOWCKE W 0TOOpe WHPOPMAIUH,
HEOOXOIMMOM [T BHIITOTHEHUS YIE€OHBIX 3a/1a4 ONPEIeIEHHOTO TUTIA;

npruoOpeTaTh OMBIT HCIOIL30BaHUS MH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTMH M Pa3JIMYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHMAIBHYIO (OpMY TpeacTaBlieHHs HHGOPMAIUHU (CXEMbI, TpaduKy,
JUarpaMmebl, TaOJIUIbl, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IIPU PadOTe C XUMUUECKONW HH(POPMALIUEH: TPUMEHSTh
MeXnpeAMeTHble ((pu3uueckne W MaTreMaTHYecKWe) 3HAKH W CHMBOJBI, (OPMYIBL, a0OpeBUATYpHI,
HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPE/ICTBA HATIISTHOCTH.

Kommynuxamusnvie ynugepcanvnule yueonvie 0elcmeust:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/JaeMON TeMBI B XOJle JUajiora W/WIN ITUCKYCCHH, BBICKA3bIBATh
uzaeu, GopMyIHpoBaTh CBOM MPEUIOKEHHS OTHOCUTEIHHO BBIIOIHEHUS MIPEJIOKEHHOM 3a1auH;

BBICTYIIATh C TIPE3EHTAIUEH Pe3yJIbTATOB MMO3HABATENEHON JIEATENFHOCTH, TIONYYEHHBIX CAMOCTOSITEIBHO
WJIA COBMECTHO CO CBEPCTHUKAMH TIPH BBIOJHEHUH XUMHUYECKOTO IKCIIEPHUMEHTA, TIPAKTHUECKON PaboTHI 1O
HCCIIEIOBAHUIO CBOWCTB M3Y4aeMbIX BELIECTB, pealii3alii y4eOHOro IpoeKTa U (popMyIHMpOBaTh BBIBOJBI 11O
pe3yibTaTaM MpOBEeNEHHBIX HCCIEIOBaHUM MyTEM COIIacOoBaHUS MO3ULMH B XoJe 0OCYXAeHUS W oOMeHa

MHCHUAMU.

1.3. B pesynbrate ocBOeHHS Yy4eOHOW IMCLUUIUIMHBI (Kypca) oOyuaromuecs IOJDKHBI OBIAIETh
CJICAYIOIIMMY NPeAMETHBIMHU Pe3VJbTATAMHU OCBOCHHUSI OCHOBHON 00pa30BaTeIbHON MPOrPaMMBI:
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K xoniy oOyueHus: mpeAMETHEIE pe3yIbTaThl OCBOCHUsI Kypca «OpraHndeckas XuMHs» OTPaKaloT:

c(OpMHPOBAHHOCTH MPEACTABICHUI O XUMHYECKOH COCTaBIISIONICH eCTeCTBEHHO-HAYYHOH KapTHHBI
MHpa, POJIN XUMUH B MTO3HAHWUU SIBIICHUH MPHUPOJBL, B (POPMUPOBAHIH MBIIUIEHUS U KYJIBTYPHI JAYHOCTH, €€
(hYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM MJsi pemieHHs] NPAKTUYEeCKUX 3a7ad W JKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM CPEAE;

BIaJICHUE CUCTEMOM XHMMYECKHMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAraloINe TOHATHS
(XuMu4ecKuii ~ BNMEeMeHT,  aToM, JJeKTpOHHas  o0OoJl0oYka  aromMa,  MOJEKyJa,  BaJEHTHOCTH,
3NEKTPOOTPHULIATENIFHOCTD, XUMHIUYECKasl CBI3b, CTPYKTypHas dhopMyna (pa3BEpHYTast M COKpaIIEHHAs), MOJIb,
MOJISIpHAsl Macca, MOJISAPHBIA 00BEM, YIiaepoJHbIi cKeneT, QyHKIHOHANIbHAS TPYMIa, pagukal, H30Mepusl,
M30MEPBI, TOMOJIOTUYECKUH psiA, TOMOJIOTH, YIJIE€BOJOPOIBI, KUCIOPOJ M a30TCOAEpXkallue COEAMHEHUS,
MOHOMED, TTOITUMED, CTPYKTYPHOE 3B€HO, BRBICOKOMOJIEKYJISIPHBIE COSTNHEHHS);

TEOPUH U 3aKOHBI (TEOpHS CTPOCHHUS OpTaHNIecKuX BemecTB A.M. ByTiepoBa, 3ak0H COXpaHEHHS MacChl
BEIICCTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHUI SI3BIK XUMHUH;

MHUPOBO33pPEHUECKHE 3HAHMUS, JIE)KAIIHE B OCHOBE MOHUMAHUS PUIUHHOCTH ¥ CHCTEMHOCTH XUMHUECKUAX
SIBIICHUH, (haKTOJIOTUYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, MOIYYCHHH W OE30TaCHOM HCIOJIH30BAHHU
Ba)XHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U PAKTHYECKOH JICITETLHOCTH YEIOBEKa,

cOPMHUPOBAaHHOCTh YMEHHUH BBIABIATH XapakTepHble MPU3HAKW MOHATHH, YyCTAaHABIMBATH WX
B3aMIMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIONINE MTOHATHS IPU OTNMCAHWU COCTaBa, CTPOSHUS W MPEeBpaIeHUN
OpraHUYECKUX COCOUHEHUI;

c(OpMHPOBAaHHOCTH YMEHUH UCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (hOpMYJT OPraHUYECKHUX BEIIESCTB U YPAaBHEHU I
XUMHYECKUX PEaKIUii, I3rOTaBIIUBATh MOJIEITH MOJIEKYJT OPTraHWYECKHX BEMIECTB JUIA WJLTIOCTPAllUU WX
XUMHYECKOTO U TTPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAIIEKHOCTh U3YYSHHBIX OPTaHIMYECKHUX BEIIECTB 110 UX
COCTaBy W CTPOCHHIO K OIpPEAeN€HHOMY Kiaccy/Tpynme COeTUHEHUH (YriIeBOAOpPOJbI, KHCIOPOA H
a30TCOoAepIKAIIUE COSAMHEHUS, BBICOKOMOJICKYJISPHBIE COENWHEHHs), JaBaTb WM HA3BaHUSA IO
cucremarnueckoi Homenknatype (IUPAC), a Ttakke NOpUBOAWTH TPHUBUAIBHBIE HA3BaHUS OTIEIBHBIX
OpPTaHUYECKUX BEIIECTB (3TWIJICH, MPOMIICH, alleTUIICH, STHIICHIIINKOIb, TIIMIEpHH, (GEHOI, GOopMabIeTru,
arneTaNpAeTHA, MypaBbHHAs KHCJIOTAa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCJIOTA, CTEApUHOBAas KHCIIOTA,
TIIFI0K03a, (hPYKTO3a, Kpaxmall, [eJUTF0II03a, TIIHIINH);

c(hOpMHUPOBaHHOCTH YMEHHUSI ONPEIENATh BUABI XUMHUYECKOH CBS3M B OPraHUYECKUX COCHMHEHUSIX
(omuHApHBIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSATH TOJIOKEHHSI TEOPUU CTPOSHUS OpraHMdYecKux BemiecTB A.M.
BytnepoBa miis 00BsICHEHHsT 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOSHUS; 3aKOH COXPaHEHUS
MAacCHhI BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUI XapaKTepPH30BaTh COCTAB, CTPOCHUE, (PH3MUECKUE U XUMHYECKHE CBOIICTBA
TUMTUYHBIX TIPEICTAaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ATHJIEH, MPOTMIJIEH,
aneruieH, Oyraauen-1,3, MmetunOyraaueH-1,3, 6€H30J1, METaHOI, STaHOJI, STUICHIJIMKOJIb, TIUIEPHH, (HEHOII,
aleTanbJerul, MypaBbUHAas U YKCYCHasl KUCJIOTHI, TIII0K03a, KpaXMaJl, IIeJUTI0I03a, aMUHOYKCYCHAs! KUCIIOTA),
WJTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEKIY HUMH YPaBHEHHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEaKIIMN
C HICTIONIb30BAHNEM CTPYKTYPHBIX (hOpMYII;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOUHUKH YTIIEBOJIOPOTHOTO CHIPhs (HE(Th, IPUPOIHBIHA
ras, yrojb), ciocoObl X nepepadoTKH U MPaKTHYECKOE IPUMEHEHKE IPOAYKTOB NepepadoTKy;
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c(OpMHUPOBAHHOCTh YMEHHUH MPOBOAMTH BBIYHMCICHUS [0 XMMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa,
KOJIMYECTBa UCXOTHOTO BELIECTBA WM IPOIYKTa PEaKkIUy 10 U3BECTHBIM Macce, 00bEMY, KOTUUECTBY OJHOTO
13 UCXOJHBIX BEIECTB WM IPOIYKTOB PEAKIHN);

c(hOpMHUPOBAaHHOCTh YMEHHUH BIAJEeTh CHCTEMOH 3HAHHI 00 OCHOBHBIX METOJAaX HAy4YHOI'O NO3HAHU,
UCTONB3YeMBIX B XUMHU TPH W3YyYCHWU BEUIECTB M XMMHUUYECKUX SBICHHN (HAOIIOAEHHE, H3MEpCHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE), UCIIOIB30BaTh CUCTEMHbIE XUMHUECKHE 3HAHUA JJI NMPUHITHS PEIICHUN B
KOHKPETHBIX KU3HCHHBIX CUTYalHsIX, CBI3aHHBIX C BEMIECTBAMH U UX IIPUMEHEHHEM;

c(hOopMHUPOBAHHOCTh YMEHHUI COOI0ATh MpaBuia IMOJIb30BAHNSA XUMUUECKON MOCYI0N U J1aO0PaTOPHBIM
o0OpyZOBaHHEM, a TaKKe MpaBwia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUMSIMU IO
BBITTOJIHEHHIO J1a00PAaTOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMHUPOBAaHHOCTh YMEHHUH IJIAHUPOBAaTh U BBINOJHATH XMMHYECKUI 3KCIEPUMEHT (TpeBpalleHHs
OpPraHMYECKUX BEIIECTB NPU HArpeBaHWH, MOJNyYEHHE JTHICHA W W3YYCHHE €r0 CBOMCTB, KAYECTBEHHBIE
peaKkuyd OpraHMYecKHX BELIECTB, JICHATypanus OENKOB NpW HarpeBaHHH, IIBETHBbIE peakiuu OENKOB) B
COOTBETCTBHU C TPaBWJIAMH TEXHHUKH OE30MacHOCTH MpH OOpalleHHH C BEIIECTBAMH M JIAOOpATOPHBIM
000pYyZOBaHUEM, IPEACTABIATh PE3yJIbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (OpME 3amHucH ypaBHEHHN
COOTBETCTBYIOIINX PEaKLUil U GOPMYJINPOBATH BBIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHMI KPUTUYECKH aHAIM3UPOBATh XUMHUUECKYI0 UH(POPMAIIHIO, TTOIydaeMylo H3
Pa3HbIX UCTOUYHUKOB (cpencTBa MaccoBoi nHGopMmanuu, UHTEpHET U Jpyrux);

c(hopMHUPOBaHHOCTH YMEHHHN COONIOIATH MIPaBHiIa KOJIOTHUECKH IEIeCO00Pa3HOT0 OBEACHUS B OBITY U
TPYAOBOH HEATENBHOCTH B IENAX COXPAaHEHMsS] CBOErO 3J0pOBbS M OKPYXKAIOWIEH NPUPOAHON Cpenpl,
0CO3HaBaTh OMACHOCTh BO3/IEHCTBUS Ha )KUBbIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cmbicn mokazatenst [IJIK (mpenmensHO AOMyCTHMOW KOHIIEHTpAIMM), MOSCHSATH HAa TMPHUMEpax CIocoObI
YMEHBILIEHUS U IPENOTBPALICHHS UX BPEAHOTO BO3ICHCTBHUA Ha OPTaHU3M YEJIOBEKA;

UId 00ydaromuxcs € OrPaHUYECHHBIMH BO3MOMKHOCTSIMU 3IOpPOBbS: YMEHHE NPUMEHATh 3HAHHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX MMO3HAHHS BEIECTB U XUMUYECKUX SBIICHHUIA;

JUISL CJIETIBIX M CIA0OBHISAIIMX OOYYAIONIMXCA: YMEHHE HCIOJNIB30BATh PENbe(HO TOUCUHYIO CHCTEMY
o0o3Hauenuit JI. bpaiins mist 3anmucu XuMudeckux hopmMyi.

K xoHiy oOyueHHs mpeiMeTHbIE pe3ylbTaThl OCBOEHHUsS Kypca «OOmias M HeopraHWdecKas XHUMHUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUH O XUMHUYECKOH COCTABJISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpPA, POJIM XMMUH B NNO3HAHUHM SIBICHUNA NPUPOABI, B (GOPMHUPOBAHMH MBILUICHUS U KYJIbTYPHI JINUHOCTH, €€
(YHKLIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl PpEIICHUs] MNPaKTHYECKUX 3a1ad U HKOJOTMYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U IPUPOHOH cpe/ie;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET:

OCHOBOIIOJIAraroNIie MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, p-, d- 3JIEKTPOHHBIE OpOUTAIN
aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIAPHBIH OO0BEM, BaJCHTHOCTB, BJIEKTPOOTPULATEIILHOCTH, CTEIECHb
OKHCJICHUSl, XUMHYECKas CBsA3b (KOBaJCHTHAs, WOHHAs, METaJUINYecKasi, BOAOPOAHAsS), KpHCTaJUIMYecKas
pemérka, THUMB XWMHYECKHX PEaKIHi, pacTBOp, OJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAs
TUCCOITUAITHS, OKUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOM PEaKIii, XUMUIECKOE PAaBHOBECHE);

TEOPHH U 3aKOHBI (TEOPHS NEKTPOIUTHYECKOH Jrcconnanuy, nepuoanieckuii 3akon .M. Menaeneesa,
3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHHsI M IPEBPALLCHUS SHEPTUH [P XUMHYECKHUX PEaKLUsIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMUH, MUPOBO33PEHUECKIE 3HAHMS, JIE)KAIIUE B OCHOBE TOHMMAaHUS
MPUIMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBICHHUH, (aKTOJIOTUYECKUE CBEJCHUS O CBOWCTBAaX, COCTaBE,
MOJTy4eHUH U 0e30I1acHOM HCIIOJIb30BaHMH BaXXKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M HMPAaKTHUECKON
JESITEIEHOCTH YEI0BEKA;
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c(OPMHPOBAHHOCTh YMEHWUH BBIABIATH XapakTepHble NPU3HAKKM TMOHSATHH, YCTaHABIMBATH HUX
B3alMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHSTHA NPU OMHCAHWU HEOPTraHMYECKUX BEIIECTB U HX
MpEeBpaIlCHU;

cOPMHUPOBAaHHOCTh YMEHHMH MHCIOJb30BAaTh XHMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUs (opMys
BEIIECTB M YpaBHEHHH XUMHYECKHUX peakiuii, cucremarniyeckyro HomeHkinatypy (IUPAC) u TpuBnanbHbie
Ha3BaHUA OTAEIBHBIX HEOPTaHWYECKUX BELECTB (YrapHbIH ras, yriaeKucibli ra3, aMMHUak, raimeéHas U3BeCTb,
HeraméHasi U3BeCTh, TUTHhEBAs COZIA, IUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKHCJICHUSI XUMUYECKHUX 3JIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOM CBs3M (KOBaJEHTHAs, WOHHAsA, MeTaJUIMYecKas,
BOJOpPOJHAs) B COCAWHEHHUSX, THUI KPUCTALIMYECKOH pEMETKM KOHKPETHOrO BellecTBa (aToMHas,
MOJICKYJISIpHas, HOHHAsi, METaJUIMYeCKas), XapakTep CpeAbl B BOJHBIX pAacTBOpax HEOPraHUYECKHX
COCIUHCHMIA,

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ YCTaHaBJIMBATh MPUHAAJICKHOCTh HCOPIraHNMYCCKHX BCIICCTB 110 UX COCTaBYy
K ONpenenéHHOMY KJacCy/Tpymiie COeAWHEHHH (TMPOCThIC BEIIeCTBA - METAJIBl U HEMETaJllbl, OKCHBI,
OCHOBAaHHUSI, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUIBL, COMN);

c(hOpMHUPOBaHHOCTh YMEHHH pAacKphIBaTh CMBICH Tepuoaudeckoro 3akona J[.M. MenneneeBa u
JEMOHCTPHPOBATH €r0 CUCTEMAaTH3UPYIOUIYIO, OOBSCHUTENBHYIO M TPOrHOCTUYECKYIO (DYHKIINH;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1
- 4 nepuonoB Ilepuonnyueckoit cucteMbl XUMHUYECKUX 311eMeHTOB .M. MeHneneeBa, UCIOb3Ys MOHATHUS «S-,
p-, d-3IeKTpOHHBIE OPOUTATINY», «IHEPTETUIECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHNUYECKHUX DJICMCHTOB U UX COGI[I/IHCHI/Iﬁ 1o nepuogaM " rpyimiam HepHOHHHCCKOﬁ CHUCTEMBI XUMHNYCCKUX
anemenToB .M. Mennaeneena;

c(hOpMHUPOBaHHOCT, yYMEHHH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHE XWUMHYECKHE CBOMCTBa
HEOPraHMYECKHUX BEIIECTB PAa3JIMYHBIX KJIaCCOB, TOATBEPXKAATh CYILIECTBOBAaHUE FCHETUUECKON CBA3HM MEXKIY
HEOPraHNYCCKUMU BEIIECTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKum‘/'I;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(UIIUPOBATh XUMHUECKUE PEaKIUMU 10 Pa3IUYHbIM ITPU3HAKAM
(ducny U cocTaBy pearupyromux BELIeCTB, TEIUIOBOMY 3((eKTy peakiyuy, U3MEHEHHUIO CTEeIIEHeH OKUCICHNUS
3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTaln3aTopa);

cOPMHUPOBAHHOCTh YMEHHUI COCTaBIATh YpaBHEHHsI pEaKIHUi pasIUYHbIX THIIOB, IIOMHBIE U
COKpaI€HHbIe ypaBHEHUsI peaklnii HOHHOT'O 00OMEHA, YUUTHIBAsI YCIOBHSI, TIPU KOTOPBIX 3TH PEaKIMU YT JI0
KOHIIA;

c(hOpMHPOBAHHOCTH YMEHHUH ITPOBOIUTH PEAKLINH, [TOTBEP K IAIOIINE KaYeCTBEHHBIH COCTAB Pa3IMUHBIX
HCOPTraHNYCCKUX BEIICCTB, PACIIO3HABATHL OIBLITHBIM HYTéM HOHBI, MPUCYTCTBYIOIINE B BOAHBLIX pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CYHIHOCTH OKHCIHMTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKLUH
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3TUX PeakLuii;

c(hOpMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEaKIHMU OT Pa3IHMYHBIX
(hakTOpOB; XapakTep CMEIICHHUS XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JECHCTBUSA
(mpunin Jle llarense);

cOPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaThb XWMHUYECKHE IIPOLIECCHI, JISKAIIWE B OCHOBE
MPOMBIIIJICHHOTO MOJYYEHUSI CEPHOW KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpPEACTaBICHUI 00
O6HII/IX HAaY4YHBIX IIPUHOUIIAX U OKOJIOTHYCCKUX Hpo6neMax XUMHYCCKOI'o MMpoOn3BOJICTBA,

Cq)OpMHpOBaHHOCTI) YMeHI/Iﬁ IIPOBOJUTL BBIYUCICHHUA C HCIIOJIB30BAHHWEM IIOHATHA «MacCCOBas HOJIA
BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH ra30B NPH XUMHYECKUX PEAKLHMAX, MAcChl BEIIECTBA HIIH
00BbEMa ra3zoB MO U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce MM 00BbEMY OIHOTO M3 yYaCTBYIOIIMX B PEaKLMU
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BEIIECTB, TEIUIOBOrO d((eKTa peakMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, NMPEBPAILCHHUS H
COXpaHEHUS SHEPIUH;

c(OPMHUPOBAHHOCTH YMEHHI COOJIOIATh MpaBHJIa MOJIH30BAHUS XUMUYECKOH ITOCY10H 1 1a00paTOPHBIM
000OpyIOBaHHEM, a TaKKe MpaBHiIa OOpAIICHHS C BEHIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH IIO
BBITTOJIHEHHIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHUI IJIaHUPOBATh W BBIIOTHATH XHUMHUYECKHH ODKCIIEPUMEHT (pasioKeHue
MEepOKCHIa BOAOPOA B MPUCYTCTBHU KaTaJIM3aTOpPa, OMPEIeNICHHE CPeIbl PaCTBOPOB BEUIECTB C MTOMOIIBIO
YHUBEPCAJIBHOTO MHANKATOPA, BIUSHNAE PA3TMYHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKIUH, PEaKIUH
HOHHOTO 0OMEHa, KaueCTBEHHbIC PeaklMu Ha Cynb(daT-, KapOoHaT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMUS,
pelieHre SKCIepUMEHTABHBIX 3aa4 10 TeMaM «MeTtamis» u «HeMeTamib») B COOTBETCTBUU C PaBUIIAMH
TEXHUKH O€30MacCHOCTH MPH OOpPAIEHHH C BEIIECTBAMH W JIA0OPATOPHBIM OOOPYAOBaHUEM, IMPENCTABIATH
pe3yNbTaThl XUMHUYECKOTO JSKCIIEpUMEHTa B (OpMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX PEAKLIUH H
(hopMyJIMPOBAThH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHMI KPUTUYECKH aHAIM3UPOBATh XUMHUUECKYI0 UH(POPMAIIHIO, TTOTyYaeMylo H3
Pa3HBIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKAINH, IHTEpHET U IPYTHX);

c(hopMHUPOBaHHOCTH YMEHHHN COOIIOIATH MIPaBUiIa KOJIOTHUECKH IEIECO00Pa3HOTO MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B MLENSAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAOWIEHW NPUPOJHON Cpenbl,
OCO3HaBaTh OIIACHOCTb BO3)Z[CI71CTBPI$I Ha JXHMBBLIC OpPraHHU3MbI OHpeI[CHéHHI)IX BC€IICCTB, IIOHHWMAas CMBICI
nokazatenst [I/IK, moscHAT Ha mpuMepax CrocoObl YMEHBIICHHS W NPEJOTBPAIICHHS WX BPEIHOTO
BO3JICHCTBHS Ha OPTaHNU3M YEJIOBEKa;

JJIsA o6yan0u1ch;I C OrpaHM4YC€HHBIMU BO3MOXHOCTAMU 30POBbA: YMCHUC NPHUMCHATHL 3HAHUA 06
OCHOBHBIX NOCTYIIHBIX METOZAAaX IMMO3HAHNA BCIICCTB U XUMUUYCCKUX ﬂBHCHHﬁ;

JUISL CIIETIBIX M CIA0OBHIIMX OOYYarONIMXCS: YMEHHE HCIOJIb30BAaTh PENBE(PHO TOYCUHYIO CHUCTEMY
o0o3naueHuit JI. bpaiins mist 3anmucu XuMudeckux GopMyi.

1.4. B pe3ynbraTe OCBOCHHS y4eOHOW AMCIUIUIMHBI O0YYarOIIUECs JOJDKHBI OBJIAJETh CICHYIONMMHE
00IKMH U TPO()EeCCHOHATIBHBIMHA KOMITETECHLIUSIMH:

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPY>KaIOIIEH Cpelibl, pecypcocOepeKeHII0, IPUMEHATh 3HaHUS 00
W3MEHEHUH KJIMMaTa, IPUHIUIBI OEpEeKINBOrO MPOU3BOJICTBA, d3PPEKTUBHO NEHCTBOBATh B YPE3BBIYAHBIX
CUTYAIHIX;

IIK 2.1. HpOBOZ[I/ITL CTPATCTUYCCKOC U TAKTUYCCKOC INNIaHUPOBAHNUEC PCKIIAMHBIX 1 KOMMYHUKAIITUOHHBIX

KaMIIaHUH, aKUUH 1 MEPONPUSITUIM.

*IMpumeuanue: DenepanbHBll TOCYJapCTBEHHBIH 00pa30oBaTeNBHBI  CTaHAApT CcpelaHero odmero obOpaszoBanus, DexepaibHbBIH
TOCy/IapCTBEHHBIH 00pa30BaTENBHBIA CTAHIAPT CPeHETO NPodecCHOHATBHOT0 00pa3oBaHus Mo crienuanbHocTn 42.02.01 Pexmama

2. OnucaHye MIKaJI OLlCHUBAHMS.
[Tokxazarenu oleHUBaHUS KOMIETEHIIMI Ha pa3IMyHbIX dTanax ux GOpMUpPOBaHUS ONpEeTIEHBI
B COOTBETCTBUU C OCHOBHOU Mpo(hecCHOoHaIBbHOM 00pa30BaTEIbHON MPOrpaMMON.
B Ta6J'II/II_[e 2 IMPUBOJUTCA IIKaJla OLCHUBAaHUWA KOMHeTeHHI/Iﬁ Ha pas3jnYyHbIX JTalax Hux
(hopMHUpPOBaHHS C YKa3aHUEM KPHUTEPUEB MX OIleHWBaHMs. Bo BTOpoM cTOJNOIE TaOIUIIBI TPUBOIUTCS
IIKaja OII€HHWBaHUs KOMHeTeHHI/Iﬁ Ha pPAa3IMYHBIX JTalax HX q)OpMI/IpOBaHI/ISI B COOTBETCTBHH C

0003HAaYEHHBIM KPUTEPHEM.



Tabmuua 2 — Kputepun W miKajna OICHMBAHUS KOMIETEHIMM Ha pPa3MUYHBIX JSTamax ux

(bopmMHUpOBaHHUSL.
. IMkana
Kpurtepnu oneHnBaHnus KoMneTeHIUH
OlLICHUBAHUS
JIOCTUTHYTBIN YPOBEHB OLIEHKH PE3YJIbTaTOB 00Y4EHHUsI IOKA3bIBAET, UTO CTYACHT
o0agaetT He0OXOMMOI CCTEMOM 3HAHUH U BIIa/IeeT HEKOTOPBIMU YMEHHUSMHU I10
IUCLUUIUIMHE, CHOCOOEH TMOHMMAaTh MW HMHTEPIPETHPOBATH  OCBOCHHYIO
nH(POPMAILIMIO, YTO TO3BOJIUT €My B JaJIbHEHIIEM pa3BUTh Takhe KadyecTBa
YMCTBEHHOH  JI€ATENBHOCTH, KaK TIilyOMHa, THOKOCTh, KPUTUYHOCTb, .
[Toporosbiii
JI0Ka3aTeIbHOCTh, 3BPUCTUYHOCTb. .
(0Os13aTEITBHBIN)

JIOCTUTHYTBIN YPOBEHB OLIEHKHU PE3Y/IbTaTOB 00yUEHUs IOKA3bIBAET, YTO CTYJCHT
oOmagaer HEOOXOIUMOW CHCTEMOW  TEOPETHYECKUX  3HAHWUH, BIIAJICET
HCKOTOPLIMU YMCHUSAMU aHAJIN3a U PCUICHUA TUIIOBBIX NPAKTUYCCKUX 3a/1a4, YTO
IIO3BOJIUT CMY B z[aanei/'ImeM Pa3BUThL HNPAKTHUUCCKHUEC YMCHHA B JaHHOM

HaIpaBJICHNHU MPO(ECCHOHANTBHON eI TETHHOCTH.

JlOCTUTHYTBIH YPOBEHD OLIEHKH PE3Y/IbTaTOB 00YUEHMSI IOKA3bIBAET, UTO CTYACHT
MMPpOACMOHCTPHUPOBAI FJIY6OKI/IG IIPOYHBIC 3HAHHA W PA3BUTHIC MPAKTHYCCKUC
YMCHUA U HABBIKU, MOXKCT CpaBHUBATL, OLICHUBATL U BBI6I/IpaTI) MCTObI PCIICHUA IToBbITIEHHEBIN
IMPAaKTUYCCKHUX 3aj/1a4, pa60TaTb neJICHAIIpPaBJICHHO, UCITIOJIb3Ys CBA3AHHBIC MCIKAY
co0oii popmbl IpeIcTaBICHUS HH(OPMAIIUH.

JIOCTUTHYTBIH YPOBEHB OIICHKH PE3YJIbTATOB O0YUCHHS CBUICTEIBCTBYET O TOM,
9TO CTYACHT CIIOCOOCH 0000IIaTh ¥ OICHUBATh MH()OPMAIIHIO, TIOJYYECHHYIO Ha
OCHOBE HCCIICZIOBAaHUSI HECTAHJAPTHOM CHUTYyallMd; WCIIONB30BaTh CBEICHHS H3
Pa3IMYHBIX UCTOYHUKOB, YCIIEITHO COOTHOCS UX C TPEAJIOKEHHON CUTYyaIlUueH.
JIOCTUTHYTBIH YPOBEHB OIICHKH PE3yJIbTATOB O0YUCHHS CBUICTEIBCTBYET O TOM, .
. | IlponBuHyTBHIN
9TO y CTyJOeHTa c(OpMHpPOBaHBI CHCTEMHBIC 3HAHWS B COOTBETCTBYIOIICH
00J1acT 3HaHUH, HEOOXOIUMBIC JIJISl pEIICHHsI KOHKPETHBIX MPAKTHUECKUX 3a71a4
BBICOKOTO YpPOBHSI CJIOXHOCTH; NMPAKTHYECKHE YMEHHWs W HaBBIKM aHAINA3a U
WHTEepIpEeTani HHPOPMAITUH, a TAaK)KEe MCIIOIB30BAHUS TIOJTYICHHBIX CBEICHHUN

AT IPUHATUSA pGHIGHI/II\/’I.

3. OneHo4YHbIE CPEACTBA ISl IPOBEIEHUS TEKYIIEro KOHTPOJISI OCBOEHUS JUCIIUIJIMHBI
3.1. Ilpumepnulii nepedenv 3a0anuil 011 HOO20MOGKU RNPE3ICHMAUUN / MYTbmuUmMeoua

coo0uenuil / 00K1a006 Ha KONIOKEUyMEe U M.N.:
1. Hcnonp3oBaHre XUMHHU B TPOPECCHOHAIBHOMN JIESITENbHOCTH
Oprannyeckast XUMUS U CEIBCKOE XO3SHCTBO.
Oprannyeckast XUMUS ¥ ITUATIEBast IPOMBIIICHHOCTb.
Opranuyeckasi XAMHSL B CTPOUTEIBCTBO.
Opranuueckasi XAMHsSL 1 METUIINHA.
[NoeepxHocTHO-akTHBHEIEC BenecTBa ([IAB) u curTeTHueckue moromue cpenctea (CMC).

Opl"aHI/I‘lCCKI/Ie KpacuTeCIin.

el A

Opranndeckas XUMHUS U Pa3pymIUTEIbHBIE CHITEL.
9. Marepuainsl Ha OCHOBE IIOJIMMEPOB.
10. Kpacora 1 BHYTpeHHsIsl TapMOHHUSI OPraHMUYECKUX COSAUHEHHH.

11. brnoTexHoNOTHSA M TeHHAs MHXKEHEPHsT — TexHoJorun X X1 Beka.

9



12.
13.
14.
15.
16.
17.

HanorexHomorus kak NpuOpPUTETHOE HATIPABJICHUE PA3BUTHS HAYKH M Tponu3BoACTBa B Poccuiickoit denepanun.
CoBpeMeHHbIE METOIbl 00e33apakuBaHUs BOABI.

AJUTOTPOTIHS METAJLIOB.

«IlepuoguueckoMy 3aKoHy Oyayliee He IPO3UT Pa3pyLICHUEM. .. »

Amop¢HBIe BemecTBa B IpUPoe, TEXHUKE, OBITY.

OxpaHa OKpy»arolleil cpeabl 0T XUMHUYECKOT0 3arpsi3sHeHus. KolnuecTBeHHbIE XapaKTePUCTUKH 3arpsA3HEHUs

OKpYXKaroulei cpeabl.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30
31.
32.
33.
34.
35.
36.
37.

IIpumeneHue TBEpAOro u razoodpasHoro okcuna yriepona (IV).

3amuTa 030HOBOTO SKpaHa OT XUMHYECKOTO 3arpsA3HEHHS.

Munepaisl ¥ TOpHBIE TOPOIBI KaK OCHOBA TUTOC(EPHI.

PactBops! Bokpyr Hac. THIbI pacTBOPOB.

Boma kak peareHT u cpefa Uik XHMHUYECKOTo MpoIiecca.

YcrpaHeHue )KEeCTKOCTH BOABI Ha MIPOMBIIUICHHBIX MPEANIPUITHSX.

CepHast KHCIIOTa — «XJI€0 XUMHUYECKOH MPOMBIIIIICHHOCTI.
Hcnonp30BaHue MUHEPATBHBIX KUCIIOT Ha MPEANPUATHSIX Pa3IHYHOTO TPOQHIIS.
OKCH/IBI U COJH KaK CTPOUTEIbHBIC MaTePHAIBI.

Hcropus rurmca.

[ToBapeHHast COMP KaK XUMHIECKOE CHIPBE.

MHoronukuit kKapOoHaT KaJblMs: B IPUPOJIE, B IPOMBIIICHHOCTH, B OBITY.

. PCaKI_II/II/I TOpCHU Ha IPOU3BOJACTBC U B 6BITy.

BupryansHoe MonenupoBaHue XUMHUYECKUX MPOLIECCOB.

DNIEKTPOIN3 PaCTBOPOB AIEKTPOJIUTOB.

DJEeKTPOJIHN3 pacIyIaBOB IEKTPOIUTOB.

[IpakTryeckoe MpUMEHEHHE AIISKTPoNn3a: pahHHIPOBAHNE, TaTbBAHOIUIACTHKA, TaThBAHOCTETHSL.

Ucropus nonydeHus ¥ IpoU3BOACTBA ATIOMUHUSL.

DNEKTPOIUTHIECKOE MOTydeHHE U papMHAPOBAHIE ME/IH.

Ponp MeTannoB B UCTOPUM YE€JOBEYECKOM LMBWIM3AaLMU. VCTOpHs OTEUEeCTBEHHON YEpHOM MeETaulypruH.

COBpeMeHHOG MCTAJLUTYPTUICCKOC MMPOU3BOACTBO.

38.
39.
40.
41
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

Uctopus oTeuecTBEHHOM LIBETHOM MeTaTypruu. Posib METaIoB U CIJIABOB B HAYYHO-TEXHUUECKOM IIPOrpecce.
Koppo3us MeTamioB u crioco0BI 3aIIUTH OT KOPPO3UH.
WNuepTHbIe 1 6J1aropoaHbIe Ta3kl.

. PO)KZ[aIOH.[I/Ie COJIM — T'aJIOT'CHEI.

Ucrtopus mBeackoil COUYKHU.

HcTopus BO3HUKHOBEHHS U Pa3BUTHUS OPraHUYECKON XUMHUH.

Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJIICHUU U Pa3BUTUM MUPOBOI OPraHUYECKON XUMUMU.
CoBpeMeHHbIE MIPEJCTABICHUS O TEOPUU XUMHUYECKOTO CTPOCHUSL.

OKOJIOTHYECKHE aCIIeKThI UCTIOJIE30BaHMS YTIIEBOAOPOIHOTO CHIPHSL.

OKOHOMUYECKUE ACHEKTHI MEKIYHAPOIHOIO COTPYIHUYECTBA 110 UCIOIb30BAHUIO YTIIEBOJOPOIHOTO CBIPbS.
Hcropust OTKpBITHS 1 pa3paboTKK Ta30BbIX U HE(TIHBIX MeCcTOposKaeHui B Poccuiickoii denepaiun.
XUMHS YTI€BOIOPOAHOTO CHIPBS X MOSI OyayIast mpodeccus.

YI1€BOAOPOIHOE TOILIUBO, €0 BU/Jbl U HA3HAUYCHUE.

CuHTeTHYeCKHE KaydyKH: HCTOPHSI, MHOr00Opas3ne 1 MepCIeKTHBBI.

Pe3uHoTeXHUYECKOE POU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM Iporpecce.

3.2. Ilpumepnwlit Komnaekc pasHOypPOBHe6bIX 3aA0aHUil (Ha4 OCHO8e NPAKMUYECKOU

cumyayuu):

1. Conb, MONYyYCHHYIO IIPU PACTBOPEHUH JKelie3a B ropsiueil KOHIEHTPUPOBAHHOW CEpHOM Kuciiote, oOpadboTanu

n30BITKOM PacTBOpa THAPOKCH A HAaTpusl. Brrmasmuii Oypelit ocagok oThunbTpoBany u npokamwid. [lomydeHHOE BEImecTBo

CILIaBUIIM C kelle3oM. Hamumunre YpaBHCHUSA OIMUCAHHBIX peaKHHﬁ.
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2.K pactBopy runpokcuaa Hatpus Maccorr 1200 r npubaBumm 490 r 40%-HOTO pacTBOpa CepHON KUCIOTHL. st
HeWTpaln3alyu MoJlyYMBIIErocst pacTBopa norpedosaock 143 r kpucTaunyeckoii copl. Paccunraiite Maccy M MaccoBylo
JIOJTIO THAPOKCHUIA HATPHUSI B ICXOAHOM PacTBOPE.

3. B nporecce ramieHus Y4MCTOM #OKEHOM M3BECTH 10Jady BOJbI IPEKPATHIIM, KOI/Ia Macca U3BECTU YBEIMUYUIACH
Ha 25%. PaccuuTaiiTe cTeneHb NpeBpaleHUs XKKEHON U3BECTU B IPOLIEHTAX.

4. HensBecTHYIO COJIb MOJBEPIIIM TEPMUYECKON TUCCOLMALMK,IIPYU 3TOM Ha IMOJb coim oOpa3oBasioch 3Mouis
ra3oB. CyMMa MOJIEKYIIPHBIX Macc 3THX ra3oB paBHa 79. HazoBute 3Ty coub.

5. OObsicHUTE, TTIOYEMY TIPH PACTBOPEHUH AJFOMUHHS B COJISTHOM KHCIIOTE U TIOCJIETYIONIETO BhITApUBAHUS HENb3s
MOJTY4UTh OE€3BOIHBIN XJIOPH]] aTIOMUHNS.
6. IIpu nelicTBUM KOHIIEHTPUPOBAHHOMN CEPHOM KMCIOTHI HA HOAUA Kanus noiydeHo 150 ma nogosogopoaa u 400mi

cepHHUCTOTO ra3a(H.y.). Halinure Maccy moza.

7. Ckonpko rpaMMoB KapOoHaTa Gapus BEIAET B ocanok, ecan k 500 M0, 1 Mxitopuia 6apusmprOaBiiy n30BITOK
pacTtBopa coJibl?

8. I[IpuBenuTe mpuMep cosiv, U3 KOTOPOH IpHU JEHCTBUH COISHOM KHCIOTHI MOKHO BBIZIETUTH OCaJ0K T'MIPOKCHIA
COJIEPIKALLIETOCS B HEM MeTallIa.

9. B pesynbTare peakuuu 1T neprugposs ¢ AMXpOMaTOM Kallds B IPUCYTCTBUU CEPHON KUCIOTHI BhIIEIHIIOCH 210
MII (H.y.) Ta3za. BelunciauTe nNponeHTHOE COAEpKaHUE UCTIONb30BAHHOIO MEPTUAPOIISL.

10. K 1Ir rtexHuyeckoro Opoma, 3arps3HEHHOrO XJOPOM, MPUOaBWIIM HM30BITOK HOJMIA KaJHs, MOJTYYHIIN
OKpaIIeHHBIH pacTBOp. Jlo MOIMHOTO oOecHBeYNBaHU MOJMYYCHHOTO pacTBopa mpubasmwmu 126,70 mm 0.1000M
THOCYNb(aTaHATPUSA. BrIdrcanTe MPOLIEHTHOE COIepKaHUEXIopa B Opome.

11. CkoapKo MOJIEH YIIeKUCIoro ra3a oopasyercst Ipy CropaHuu dTana Maccoit 90 r?

12. TlonHOMY XJIOPUPOBAHHIO HA CBETY MojABepraercs Metan oobemoM 10 i1 (H.y.). Kakoit 00bem motpebyercs aiis
storo?

13. Kaxoii 006eM x10poBoOpOaa (H.y.) BELACTHTCS IPH XJIOPUPOBAHUH TPOIMAHa 00BEMOM 25 JI, eCIIi peaKiius
UAET TOJNBKO IO TIEPBON CTATUH.

14. BeiBeaure CTpYKTYpHBIE (hOPMYIIbI TIPENIENIbHBIX YIIIEBOIOPOI0B, MMEIONIHMX CIIEAYIOIIMIA 3JIEMEHTHBIH COCTaB!
C—-282,76%, H - 17,24%.

15. KakoBa cTpykTypHas ¢popmyiia rasa, sSBISIOIIEr0OCs MPeIebHBIM YIIeBOJIOPOAOM, €CIIH Macca ero 00beMoM
5,6 11 (n.y.) coctaBnsiet 11 r.

16. Ompenenute MOJEKYJIAPHYIO (GOPMYINYy TPENEIbHOTO YIIEBOAOPOJA, €CIM W3BECTHO, YTO MPH TOIHOM
cropanun 0,1 Moxb ero o6pa3oBanock 13,44 11 yriekuciioro rasa.

17. 11,2 n npomana coxriu B M30bITKe KuCIoposa. Paccunraiite o6beM nomyueHHoro okcuna yriepoaa (IV).
18. YcraHoBuTe MONEKYISpHYIO (GOPMYITy YIIIeBOJOPO/IA, €CIIM U3BECTHO, uTo 1,12 11 ero uMeroT mMacey 2,9 .

19. Xnopnpou3BoaHOE NPENENBHOrO YIIIEBOA0PO1a UMEET MONIEKYJISIpHYI0 Maccy 237 r. u cogepkut 89,9% xnopa.
Hatigure MosekynsipHyI0 (OpMYITy XJIOPIPOU3BOTHOTO.

20. Breraucaure 06beM Kucioposa (H.y.), 3aTpaueHHbIN Ha CKUTaHue rentaHa Maccoi 70 T.
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21. Onpenenure MOJICKYJISIpHYIO (opMyITy ajnkaHa, eciIM U3BECTHO, YTO €0 Mapskl B 2,5 pasa TspKesee aproHa.

22. Ilpu rugponusze kKapOuna amroMuHHS oOpaszoBajcs MeTaH oObemoMm 2,24 1. (H.y.). Brraumcnure maccy
00pa30BaBLIErOCs THAPOKCHIA ATTFOMUHHS.

23. Paccunraiite, Kakoif 00beM MeTaHa (H.y.) MOXKHO HOJYYHTH ITpH crutaBieHun 10 r. 6e3BogHOTO arneTata HaTpUs
¢ U30BITKOM THJIPOKCHIIA HATPHSI.

24. T'a3000pa3HbIil ajdKkaH WMeEET IUIOTHOCTh, paBHy0 1,965 r/mim mpu H.y. Paccumraiite MOJSpHYIO Maccy
YIIIEBOJIOPOJIa U HA30BUTE €TO.

25. PaccuwmraiitTe mMaccy arerata HaTpUs U MacCy THAPOKCHIA HATPHUs, KOTOPBIC MOTPEOYIOTCSA IJIsl OJTYYCHUS
MeTaHa 00beEMOM 56 1.

26. HekoTOpHIii alkaH IMEET OTHOCHTEIBHYIO IUIOTHOCTH ITapoB IO BO3MyXy 3,931. Ompexenure SMIUPHIECKYTO
(opMyILy 3TOro ajlKaHa U HA30BUTE €TO.

27. PaccunTaiiTe 00beMBI XJIOpa U METaHa, NPUBEACHHbIE K HOPMAJIBbHBIM YCIOBHUSIM, KOTOPbIE IIOTPEOYIOTCS ISt
[OJIy4EHHUS TETpaxJIopyuja yriepoaa maccou 38,5 r.

28. PaccunTaiite 00BeM XJIOpa, IPUBEACHHBIN K H.Y., KOTOPBIH HEOOXOMUM UI XJIOPHPOBAaHUSI METaHA 00BEMOM
4,48 1 (1.y.) o xynopodopma.

29. CkoJpKO METaHa MOXHO MOJIYYHUTh U3 3 MOJIb aleTata HaTpus: KOJIMYEeCTBO B MOJISIX, Maccy B rpaMMax, 00beM
B JIMTPax IPU HOPMAJIBHBIX YCIOBHSX.

30. MaccoBas monst 6poma B MOHOOPOMITPOM3BOJHOM IIPEAETBHOTO yriieBojopona paBHa 65%. Omnpenenure
(dhopMyITy 3TOTO COCTMHEHUSL.

31. B3opBanu cmech, copepxkaiyto 6 1 metana u 12 11 kucnopona (H.y.). KakoB coctaB obpazoBasineiics cmecu?
32. Macca 1 11 (H.y.) yrieBoopo/ia IpeIebHOTO psijia paBHa 6,34. BeiBenuTe popMyy 3TOTO yrieBoa0poa.

33. KakoB cocraB (B % mo o6wemy) cmecu 20 1 Oytana u OyTeHa, €CM 3Ta CMECh pearupyer ¢ 6poMOM Maccoi
71,42 r?

34. B peakuuu neruapatanyu (Ha katamuzaTope) yaactByeT 3Tanon C2HSOH maccoit 92 r. Kakoit 00peM 3THIIeHa
MOJKHO HOJYYHTh U3 HETrO, €CIM MPAaKTHYEeCKUH BBIXOJ] COCTaBIsIET 75% OT TeopeTuyeckoro?

35. Ilpu oxucrmenuu 11,2 1 >THIeHa BOAHBIM PAcTBOPOM IepMaHraHaTa Kajus MOJIYYEeHO BEIIECTBO C
MonekysipHoi popmymoit C2H602. Kakoe 00pazoBamoch BEMIECTBO U KAKOBa €T0 MAacca, €CIIX BBIXOJ] MPOIYKTa PEaKIIHU
coctaisieT 80% OT TeopeTuiaeckoro?

36. Uerblpe HEHACHINIEHHBIX YTJIEBOAOPOJA MMEIOT OJMHAKOBBIH cocTaB (mo macce): C-85,7% u H-14,3%.
YcranoBuTe HOPMYITBI STHX YIIIEBOIOPOIOB, €CIIH INIOTHOCTH X MAPOB IO BO3IYXY COOTBETCTBEHHO paBHHI 0,98, 1,45, 1,93,
2,41.

37. Ilpm oxucnenmu 11,2 51 >THieHa BOAHBIM PACTBOPOM I[I€pMaHraHaTa KajJus IIOJIy4E€HO BEIIECTBO C

MonekyIsipHoi popmymoit C2H602. Kakoe 00pazoBaioch BEMIECTBO M KAKOBA €ro Macca, eCIii BBIXOJ MIPOAYKTa PEaKIUH
coctasisieT 80% OT TeopeTHIeckoro?
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38. Ha moyiHOE THApUpOBaHUE 2,8 T 3TUIICHOBOTO YIJIEBOAOPO/Ia B IPUCYTCTBUH KaTaau3aTopa MmoTpedoBaioch 826
M1 Bojopoaa. OmpenenuTe MOJSIPHYIO MacCy U CTPOCHUE MCXOJHOTO yIiieBoopoaa. Hamummmre CTpyKTYpHYO GOpMyITy
MPOJYKTa FHAPUPOBAHUSI, €CIIH U3BECTHO, YTO OH COACPIKHUT OJMH TPETHUYHBIH aTOM yriiepo/a.

39. BrraucimTe cocTaB cMecH ra3oB, oOpasoasmieiics mpu peakmuu 0,4 M3 Bogopona u 0,6 M3 sTuneHa (H.y.).

40. CKoibpKO MOITE OpOMa MOJKET IPHCOSTUHUTD 22,4 IT cMecH 3TaHa 1 OyTeHa -1, eCli H3BECTHO, UTO OHA COACPIKUT
82,76% yrnepona mo macce.

41. Jns momHoro cropanus 0,1 MONb HEM3BECTHOTO alKeHa MOTpedoBanock 22,4 i1 kuciopona (H.y.). Onpenenure
HEHM3BECTHBIM aJIKEH, €CIIM W3BECTHO, YTO CPEeI INMPOAYKTOB PEaKIUH OKHCIEHHsS 3TOTO BEIIECTBAa KHCIBIM PacTBOPOM
MIepMaHTaHaTa Kajxus ObUT OOHAPYKEH KETOH.

42. Kakyro Maccy Opoma MokeT mpucoeqwHuTh 14 T cmecum OyreHa-1 um Oyrena-2? Bwixom cuuTath
KOJINYECTBEHHBIM.

43. BriBeguTe MOJEKYISIpHYIO (opMyily yriIeBOAOpOJa, NPH CXKUIAHWM KOTOpPOro momy4duinock 13,2 T okcuna
yraepona(IV) u 5,4 T Boabl, €CITU ITIOTHOCTH 3TOTO COSAWHEHMSI 10 BO3AYXY paBHa 2,9 (H.y.), ¥ Macca paBHa 4,2 T.

44. T'excen—1 maccoii 8,4 r cmemamu co 120 T 10%-Horo pacTBopa 6pomMa B TeTpaxiopuae yriaepoaa. Onpenenure
KOJINUECTBEHHBIN COCTaB MOJYy4EHHOTO PacTBOpa.

45. Tlpu neruapatanuu 12,5 it (ruroTHOCTH 0,8 /MIT) 3TaHOA TOTYYEHO 3 J1 3TUIeHa. PaccunTaiiTe BBIXO 3THIICHA
(B % OT TEOpPETUIECKOTO).

46. 4.48 11 cMecH MpEACNbHOTO M ATUIIEHOBOTO YIIIEBOJAOPO/OB, COMEPKAIINX OJHHAKOBOE KOJUYECTBO ATOMOB
yraepoaa, pearupyet ¢ 1,12 1 6pomoBonopoaa. Onpenenure coctaB cMecu (B % 1mo o0beMy) UM HAMUIIUTE CTPYKTYPHBIE
(bOpMyIIBI YIIIEBOOPO/IOB, €CIIU U3BECTHO, YTO MPOAYKT B3aUMO/ICHCTBHS STHICHOBOTO YIIEBOIOPOA C XJIOPOM B 56,5 pasa
TsDKEJee BOIOPOAaA.

47. Kaxoit 00beM BojopoJsia IoTpeOyeTcs s KaTaauTHudeckoro ruapupoBanus 20 T cMecH, cofepxkamiei 42%
rekceHa u 58% meHTeHa (1o macce).

48. Paccumraiite 00beM dTHUIICHA, IPUBEACHHBIA K H.Y., KOTOPBIH MOXHO TIOJYYHTh WX TEXHHYECKOTO STHIOBOTO
criupta Maccoii 300 T. YUTuTe, 4TO TEXHUYECKUH CIIUPT COJAEPKUT MPUMECH, MaccoBas A0JsI KOTOPHIX paBHa 8%.

49. PaccuutaiiTe 06beM BOJIOPOAA, U3MEPEHHBIN MPHU H.y., KOTOPBI MOXKET MPUCOETUHUTH CMECh Ta30B MacCoil
15,4 T, cogepskantyto 3TriIeH (MaccoBas noist 54,5%), npormies (27,3%) u OyrueH (18,2%).

50. Omnpenenute MOJSIPHYIO MAacCy U HAMUIIUTE CTPYKTYPHBIE (POPMYJIBI BCEX BO3ZMOXHBIX H30MEPOB ITHICHOBOTO
YIJEBOJOPOAA, €CIIH U3BECTHO, uTO 1,12 T ero MoryT npucoeauHuTh 8 r 40%-HOro pacTBopa OpoMa B XJI0podopme.

51. Ckompko 1mo o0beMy »sThieHa (H.y.) moTpeOyercs g monydeHHss 126 © OKcuma STHIIEHA, €CIU
[IPOU3BOJICTBEHHBIE IOTEPH ITUJIICHA COCTABJIAIOT B MaccOBBIX 10X 0,1 umu 10%.

52. BpIUUCIUTE MOISIPHYIO MacCy ¥ MOJIEKYIISIPHYIO (QOPMYITY Ta3a, SBISIOMICTOCS HEMPEACTbHBIM YIIIEBOIOPOIOM
psina stuiena, eciu Macca 280 M aToro rasa mpu temmneparype 210C u naBnenuu 2 at™ paBna 0,65 r.

53. Tlpu mpomyckaHWU YTIEKUCIIOTO ra3a, oOpa3oBaBiierocs npu nojHoM cropanuu 0,336 1 cMecu mporeHa u

OyTeHa, Yepe3 M3BECTKOBYIO BOAY 00pa3oBajock 5 T ocagka. Ompenenure cOCTaB HCXOTHOH CMeCH ra3oo0pa3HBIX
YTIIEBOJOPOIOB.
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54. K cmecu 2 J1 MeTaHa ¥ dTHJICHA MPUOABIIEHO 2 JT BOJOPOJIA, U BCSI CMECh IPOTYIIIEHA HaJl HATPETHIM TUIATHHOBBIM
karanu3zatopoM. O0beM cMmecu yMeHbmmics 1o 3,2 1. Onpexaenurte %-HBII COCTaB CMECH YIIICBOIOPOJIOB.

55. Cwmecs 10 1 yrneBonopooB (3TuiieHa ¥ nponaxa) u 10 1 Bogopoa MpomyCTUIN Hajl KaTaau3atopoM. [Ipu atom
o0muif 06beM yMeHbIIIICS 10 16 1. Onpenenure conepkaHie 3THICHA U IPONAaHa B HCXOAHOH cMecH (B % 1o 00beMy).

56. Ilpm rugpupoBaHMHM B TPHUCYTCTBHH KaTain3zaTopa cMmecn OyreHa u OytaHa oOpasoBamocs 22,4 1
UHAUBUAyaNbHOTO yrieBogopoaa C4H10. YcranoBuTe cocTaB MCXOMHOU cMecH Ta30B (B % Mo 00beMy) U UX CTPOCHHE, €CITH
W3BECTHO, YTO OBLT B3AT OyTCH, NMEIOLIMH IHCTPAHC-M30MEPHI, IPU THAPATALMHA KOTOPOro odpasyercst 37 T cnupTa, 9TO
coctaBisieT 74% OT TeopeTHIEeCKN BO3MOXHOTO BhIxoa. Kakoit aTo ciupt?

57. T'a3, oOpa3zoBaBImIHiics MpH HAarpeBaHuu 28,75 MII IIPEeaeNT-HOT0 OJHOATOMHOTO criipTa (ToTHOCTH 0,8 T/MIT) ©
KOHLIEHTPUPOBAHHON CEpHON KHCJIOTOW, mpucoenuHseT 8,96 1 Boaoposaa B NPHCYTCTBHU Kartanmuzaropa. Ompenenute
CTPOEHHE HCXOIHOTO CIIMPTA, ECIIN BBIXOJ YIIeBO10opoaa cocTanisieT 80% OT TeOpEeTHIECKOro.

58. Uepes | kr 6poMHOi1 BozbI (KOHIIEHTpaIysa OpoMa paBHa 3,2%) MpOITyCTHIIN CMECh PEAETBHOTO U 3THICHOBOTO
yTIIEBOJ0PO10B 001mmM o0bemoM 11,2 1. PacTBop OpoMa Impu 3TOM MOJTHOCTBIO 00€CIBETHIICS (BECH aJIKEH IIPOpearupoBai),
U Ha JIHE cocyaa 00pa3oBaack TsDKeNIas MacIsTHUCTAs JKUAKOCTh, KOTOpast TOCHIE OTACICHHS OT Hee BOABI 3aHMMaa 00beM
20,95 ma (motHocTh 1,94 r/mim). He npopearupoBasiiasi ¢ GpoMOM 4acTh HCXOIHOM CMECH YIIIEBOJOPO/IOB ObliIa COMOKEHa,
U Ui CBs3BIBaHWA 25 o0Opa3oBaBmierocs mpu 3ToM ra3a morpeboBanock 300 mia 3M pacTBopa THAPOKCHIA Kaius
(oOpa3oBanace kuciast conb). KakoB KaueCTBEHHBIH U KOJIMYECTBEHHBIH COCTaB HCXOJHOH CMECH YIIeBOJOpPOJOB?
(pacTBOPUMOCTHIO Ta30B B BOZIE IPEHEOPEUB).

59. 3 n3TaHa M 3TUICHA NPOMYILECHBI Yepe3 CKIITHKY eMKOCTBIO B 250 MII, HAaloJIHeHHY0 3 % pacTBOpOM OpOMHOM
BoJbI (uotHOCTH 1,02 r/mit). B pesynbrare nonmyuuiocs 4,7 1 nubpomastana. OnpeaenuTe KOJIMIeCTBEHHBIH COCTaB CMECH.

60. 2-merunmnporieH oobemoMm 0,784 5 (H.y.) coxriau. BeigenuBmmiics oxcupn yriepoga (IV) monHOCTBIO
HEWTpaNn30BadM BOJHBIM PacTBOPOM Tuapokcunaa HaTtpusa (maccoBas gomnss NaOH 15%, mmornocts 1,17 r/Momb).
Paccumnraiite 00beM pacTBOpa LIENI0YH, 3aTPAU€HHOTO Ha HEUTpaTU3aLIHUIO.

61. Ilpu ruapupOBaHUM CMECH 3THIIEHA C MPONMMICHOM Maccoi 9,8 T mojaydeHa cMech 3TaHa ¢ MPOMaHOM Maccoit
10,4 r. Paccuuraiite 00BeMHYIO TOJIO 3THICHA B HCXOTHON CMECH.

62. Cmech 3TaHa U 3THIIEHA Maccoi 2,5 T mpomyleHa yepe3 pacTBop Opoma B Boze. [Ipu 3Ttom obpazosancs 1,2 —
nmbpomaTaH Maccoii 4,7 T. Onpenennte 00bEMHYIO JIOTIO CMECH.

63. CkonbKo moTpedyeTcst BOAOPOAa sk THApUpoBaHus mpu H.y. 20 1 cMecu OyTeHa u OyTaguena -1,3 (quBUHMIA)
o OyraHa, eciM M3BECTHO, uTo yrieBojxopox C4HS, coxepskamuiicss B MCXOQHOM cMecH, moiydeH (¢ BbixogoMm 80%)
nerunparanueit 22,2 r cniupta C4H100.

64. Cmecs 6yranuena-1,3 u 6ytena-2 maccoii 22,1 r mogBepIiid KaTaIUTHIECKOMY THAPUPOBAHHIO, IOJIyYUB OyTaH
oovemoM 8,96 1 (H.y.). Paccunraiite MmaccoByro noiro OyraaweHa-1,3 B MCXOTHOU CMECH.

65. Hexoropoe konmdyecTBO yrieBogopoaa cocraBa CnH2n gaer ¢ u3osrTkom xmopa 21,0 r Terpaxiopuaa. To ke
KOJIMYECTBO YIJIEBOAOpOJa C u30bITKOM Opoma maet 38,8 T Terpabpomuaa. BriBeaure MONEKYISpHYIO (HOpPMYITY

YTJ€BO40PO/Jda U HAMMIIUTE CTPYKTYPHBIC q)OpMyJ'H:I BCEX €TI0 BO3MOKXHBIX N30MEPOB.

66. Kaxoii 00beM aneTrieHa (H.y.) MOKET ObITh OJMy4YeH U3 | KI' TEXHUYECKOTO KapOuaa KalbIHsl, COIEPKAIIETO
30% mpumeceii?

67. CkoJIbKO TpaMMOB XJIOPBUHMIIA TTOJIYYIUTCS TIPHU B3aMMOJICHCTBHIY anleTuiieHa 00beMoM 30 J1 1 XJI0pOBOAOPOIa
o0vemomM 20 11?7 Onpeaenute MacCOBYIO JIOJII0 U3PACXOI0OBAHHOTO ras3a.
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68. Kakoii 00beM BOIOpOaa HEOOXOAMMO 3aTPATUTh TSl THAPUPOBAHUS cMecr o0beMoM 10 11, cocTosimeit u3 dTeHa
(maccoBas noiist 20%) n atrHa (80%). Kakoit 00beM 3TaHa npu 3TOM IOJTyIHuTCst?

69. CKOJBKO JUTPOB KKCIOPOa (H.y.) HOTpeOyeTCs UTsl IIOJTHOTO CrOpaHHUs alleTHIICHa Maccoi 6,5 r? Kakoit 00beM
BOJIHOTO PacTBOpa €aKoro HaTpa ¢ maccoBoit momeit NaOH 25% Obur B3ST AJIs HOTJIOMICHHS 00Pa3yIOMIErocs: OKCHaa
yraepoaa (IV), eciv mpu 3TOM MOTy4duIach CpeHss Coyb?

70. CkoOIbKO JHUTPOB 3TaHA MPU H.y. MOJYYUTCS MPHU B3aUMOJICHCTBUH alleTWICHA Maccoil 39 r ¢ BomopoaoM
obbseMoM 50 a?

71. B pe3ynbTaTe KaTaIUTUYECKOM AMMEPHU3ALMU alETHIIEHA IOJY4YeHO 2,5 MOJIb BUHMJAIETHIeHA. Bbixon
peaxmmu coctaBui 75%. Kakoe xommdecTBO ameTanpaeruna Morio OBITh MONydeHo To peakiuu KydepoBa U3 MCXOTHOTO
aneTuiIeHa npu Bexoae 95%?

72. Bo3myx, coaepiKaluii MaccoBYIO JOJII0 IMpuMecH aretuiieHa oT 2,5 no 8,3%, npu HarpeBaHUHM B3pHIBAETCSI.
Brrancnure 00peM alleTHIICHA B JINTPE BO3AyXa, IPH KOTOPOM MOXKET IIPOU30MTH B3PHIB.

73. 44 T cMecH OpraHUYECKUX BEIIECTB OTHOTO U TOTo ke coctaBa C4H80O2 o6padoTanu rumpokapOOHATOM HATPHS,
IIpU 3TOM BbIenuica okcup yriaepona (IV) m obpasoBanock 22 I HaTpUEBOH CONM OpraHUYecKod KUCIOTHL. (OcTaTok
00paboTanu BOJHBIM PACTBOPOM IIEJIOYM IPH HArpeBaHWM M OTOTHAJIM OOPA30BABIIMHCS IPH 3TOM 3THIIOBBIH CIHPT.
YcraHOBHTE CTPOCHUE BEIIECTB B HCXOIHOI cMecH. Paccunraiite, kakas Macca 3TaHoja ObuIa MOJy4eHa.

74. YkcycHyro KACIoTy Maccoit 30,9 r, cofeprkaiyo IpuMech 3TUIOBOTO CIHPTA U alleTalbaeruaa, oopadoraiu
BOJHBIM PacTBOPOM THUAPOKapOOHATA HATPHS, MPH 3TOM BhIAeNiIock 11,2 1 rasa (H.y.). [Ipu mocnemyromei o6padoTke
aMMHa4YHBIM pacTBOpoM okcuia cepedpa (I) obpasosamock 2,16 T ocaaka. Ompenenurte comepxkanue (B% IO Macce)
MIpUMECEN B YKCYCHOM KUCIIOTE.

75. 29, 8 r cmecu (heHONA 1 STHIIOBOTO pHpa NPeNeTbHON MOHOKapOOHOBOH KHUCIOTHI 00padoTanu 393,4 mir 20%-
HOT'O pacTBOpa rUJIPOKcHAa HaTpus (IWIOTHOCTH 1,22 r/Mit) pu HarpeBaHuu. V30BITOK 1nesnoun Hedrpanuzosaiu 180,5 mi
36%-Hoi1 consHO# KucHoTH (TwtoTHOCTH 1,18 /™Mim). Ecnmu oOpabGoTtath MCXOIHYIO cMech M30BITKOM OpPOMHON BOJBI, TO
obpasyetcs 33,1 T 6e10ro TBOPOKKUCTOrO ocazka. Onpeaenure CTpoeHue 3pupa B UCXOTHONU CMECH.

76. Tlpu OKUCIICHHH IEPMAHTAHATOM KaJusl CMeCH OCH30J1a M TOJIyOJIa MOCIIe MOIKUCICHUS 00pa3oBaioch 8,54 T
OJTHOOCHOBHO# OpraHuyeckoit kuciotel. [lpu B3aMMOJEHCTBHM 3TON KHCJIOTHI C H30BITKOM BOJHOTO PAacTBOpa
rHIpOKapOoHaTa HATPUs BBIIEIWIICS ra3, 00beM KOTOporo B 19 pa3 MeHbIIE TaKOTo e Tasa, MOJy4YeHHOrO NPH MOJIHOM
CTOpaHUM UCXOJHOW CMECH YTIIeBo1opoioB. OmpenennuTte cocTaB MCXOTHOH cMecH (B% 1o Macce).

77. Tlpu peiictBum Hatpus Ha 13,8 T cMecH 3THUIIOBOIO CHUpPTa U OJHOOCHOBHOW OpPraHUYECKOH KHCIOTHI
BhIensercs 3,36 1 ra3a (H.y.), a Ipy ACHCTBUH Ha Ty K€ CMECh HACHIIIIEHHOI'O pacTBOpa ruapokapbonara Hatpus — 1,12 11
raza (1.y.). Onpenenure coctas (B % MO Macce) HCXOIHON CMECH M CTPOCHHE OPTaHMYECKOH KUCIIOTHI.

78. Jlns TONHOW HEeHTpann3alliil CMECH YKCYCHOW M MYPaBBHHOW KHCIOT Maccoil 50 r morpebGoBajcs pacTBOp
ruapokcuaa Hatpus maccoit 200 r ¢ MmaccoBoit goneit menoun 19%. Onpenenure COCTaB HCXOAHOM CMECH.

3.3. Ilpumepnsvie 6onpocwl 011 NOO2OMOGKU K CEMUHAPCKUM 3AHAMUAM:

1. DneKkTpoHHOE U TPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJTbI OeH30J1a. CpaBHUTE OCOOCHHOCTH CTPOSHUS MOJIEKYJIbI
OeH30J1a C MOJIEKYJIAMH JIKAHOB M JIKEHOB.

2. KaxoBbI 0COOEHHOCTH H30MEPHH apOMAaTHIECKUX YTIeBOA0poa0B? CocTaBbTe CTPYKTYpHBIE (hOPMYIIHI H30MEPOB
BEIIleCTBA, COOTBETCTBYOMMX (hopmysie COH12. HazoBure BemecTna.

3. Oxapakrtepusyiite pusmdeckue cBONCTBa apeHOB. Kakue mepbl 0€30MacHOCTH HEOOXOAMMO COONIONATh MPH
pabore ¢ apenamu?

4. Ilepeunciaute crnocoOb! nonyueHus Oexsona. HanuimTe ypaBHEHHs! COOTBETCTBYIOIUX XMMUYECKUX PEAKLIUI.

5. Ilepeuncnure criocoOBI MoMy4eHust TOIyosIa. Hanummre ypaBHEHHS COOTBETCTBYIOINX XUMHYECKUX PEaKkInii.
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6. [TpensyioxnuTe TEXHOJOTHIECKYIO CXeMY MOJTyIeHHs OeH30J1a U3 KapOoHaTa KaJIbIIHs.

7. CpaBHUTE XUMHYECKHE CBOMCTBA APEHOB C aJIKaHAMU U alKEHaMU.

8. OxapakTepu3yiTe MEXaHU3M PEaKIUU JIEKTPOPHILHOTO 3aMEIICHUS apEHOB.

9. CpaBHHTE XMMHUYECKHE CBOICTBA OEH30J1a U TOJIyOJIa.

10. {aTh XapakTepUCTUKY OPUEHTATHOB IIEPBOIO POJA.

11. HanumuTe ypaBHEHUS XUMUYECKUX PEAKIMH OKUCIIEHHs MOAKHCICHHBIM PacCTBOPOM NepMaHraHara kKaiaus: 1)
TOITyoua; 2) 3TIIOeH30a; 3) M-KCIJIONA.

12. Ilepeuncnure o6nacT NpUMEHEHUs OEH301a.

13. Oxapakrepusyiite Gpu3HoIOrHIecKoe eiicTBre OeH30IIa H €ro TOMOJIOTOB Ha )KUBBIE OPTaHU3MBL

14. KoBaneHTHas CBS3b, CIIOCOOBI €e 00pa30BaHMUS.

15. BanentHocTs. CBONCTBA KOBaJIEHTHOM CBSI3U: HACHIIIIAEMOCTb, UTMHA, HAIIPABICHHOCTh, SHEPTUsl, MOJISPHOCTS.
I'eomeTpust Monekyin. @akTOpsI, BIMAIOIINE HA TEOMETPUIO MOJIEKYIT; THOPHAN3ALHS OpOUTaIICH.

16. Vonnas cBs3b. OOpa3oBaHie HOHHBIX COeANHEHUH Mexxay MeTamaMu [-11 rpynn 1 Hemerayuamu VII rpymnms

17. HeHacrpllmaeMoCTs ¥ HEHAPaBICHHOCTh HOHHOH cBs3u. CTpoeHne MOHHBIX KpucTamioB. KoopanHammonHOE
YHCIIO.

18. Meramnnueckas cBsA3b. BomopoaHas cBs3b. THITEI KPHUCTANTMYECKUX PEHIETOK. 3aBUCHMOCTH CBOHCTB BELICCTB
OT UX CTPOCHUS

19. 3aKOHOMEPHOCTH MIPOTEKAHNUS XUMHUUECKHUX PEAaKLINH

20. Buyrpennsist sHeprusi, sHTaNbnUs. TemnoBoi apdexr. Tepmoxumuueckue peakuun. CTaHIapTHBIE SHTAIBIINN
peaknuy 1 00pa3oBaHMUs BEIIECTBA.

21. DHepreTuueckue CBONCTBA aTOMOB: CPOJCTBO K 3JIEKTPOHY M JHEPIUs HMOHM3ALMH. DHEPrusl XUMHUYECKUX
CBsI3¢H. DHTAIBIINN aTOMU3AIMH KPUCTAJUINYECKON CTPYKTYPBI, THIPATAUA HOHOB.

22. Tlonsitue 00 SHTPOIKH. Y CIIOBHSI M BO3MOXKHOCTh TIPOTEKAHUS peakiuii. DHeprus ['nd0ca.

23. Cxkopocth xXUMHYECKOH peakunu. @akTopsl, BIUSIOMINE HA CKOPOCTh

24. CyuiHocTh XMMMYECKHX pPEaKLUil Ha OCHOBE 3JIEKTPOHHBIX mpexacraBieHuil. Crenenp okucieHus. OBP,
MOHATHSA 00 OKHCIUTENE U BoccTaHOBHUTENe. OCHOBHBIE OKHCIIHTENN U BOCCTAHOBUTEIIH.

25. PacTtBOpHTens M pPACTBOPEHHOE BeIIEeCTBO. MaccoBas [0 pPAacTBOPEHHOro BemiecTBa. MossipHas
KOHIICHTPAIHS BEIIECTBA ¥ MOJIIPHAS KOHIEHTPALUS XMMHUYECKOTO SKBUBAJICHTa

26. PactBopumocts. Koaddurmenr pactBopumoct. 3aBUCUMOCTh PACTBOPUMOCTH OT TPHPOJIBI PACTBOPSIEMOTO
BEIIIECTBA, PACTBOPUTES], UX arperaTHOIO COCTOSIHUS, TEMIIEPATypPhl, JABICHUS.

27. Teopust SAEKTPOIUTUIECKON Arccormanmy. Mexanusm D/] HOHHBIX COeTMHEHUH — COJIeH, estoueid. MexaHu3m
qucconyanun  KucinoT. MoH ruapokcoHuns. J|OHOPHO-aKLIENTOPHBIM MEXaHH3M O0Opa30BaHHMS KOBAJIEHTHOW CBS3H.
BaneHTHOCTB KHCTIOPOa B MOHE THAPOKCOHHS

28. IoHsiTHE 0 KOMIIEKCHOM HOHE: KOMILIEKCOOOpa30BaTelb, JIUTaH bl

29. CunbHbIe U c1a0ble JIEKTPOIUTHI. PaBHOBECcHE B pacTBOpax cinabbIX 37eKTpoiauToB. KoHCTaHTa MuccomManuy.
Crynenyaras quccoruanus. Jlucconnanus Boabsl. BonopoaHslil mokasaTensb

30. Peakunu nonHoro oomena. ['maponns

31. OKuCIUTENFHO-BOCCTAaHOBUTENBHBIE peakuuu B pacTBopax. CTaHAapTHBIC 3JEKTPOIHBIE MOTEHIUANBI. Psi
HaIPSDKEHUN METAILIOB.

32. I'anpBaHnueckuii anement. Hanpasnenue u nonxnora nporekanus OBP B pacTBopax.

33. OOm1ast XxapakTepUCTHKA META/UTOB ri1aBHbIX moArpyri [1C. XuM. cBo#cTBa: B3aUMOICHCTBHE C HEMETAIaMH,
C BOJIOi, pacTBOpaMH KHCJIOT.

34. Pa3nuuns B BOCCTAHOBHUTEIBHBIX CBOMCTBAX IIEJIOUHBIX U MIETOYHO3EMENbHBIX METAJIIIOB

35. Ilepokcupl, OKCHIBI ¥ THIPOKCHABI HIETOYHBIX METAIJIOB, X CBOMCTBA. [IpuMeHeHNe IeTOYHBIX METAIIOB U
HX COCIUHCHUN

36. Kanbuuii: ctpoeHue aroma, csoiictsa. OKCUI U TUAPOKCUA KalbLusl, UX cBoWcTBa. COIM KalbLUs B IPUPOJIE.
IIpuMeHeHnne Kaablus U €ro COeUHEHUN

37. AntoMuHUIL: CTpoeHue aToMa, CBOMCTBA. BoccTaHOBUTEIbHBIE CBOMCTBA AJIFOMUHUS IO OTHOLIEHUIO K IPOCTHIM
1 CJIOKHBIM BEI[ECTBAM.

38. Oxcup adrOMUHMS, €ro BayKHEHIIne Gu3. 1 XUM. CBoMcTBa. [losrydeHne ruipokcuia alltoMHHIS, aM(OTEPHOCTb.

39. IIpuMeHeHne aTFOMUHHMSI U €T0 CIUIaBOB

40. O6mas xapakrtepuctuka d-anemeHToB. MoHbl 1 amamazon CO, KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIIOB H
THIPOKCUIOB d-37IeMEHTOB
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41. XKeneso, ero npupoansie coeanHeHnss. OCOOEHHOCTH CTPOCHHS aTOMa, DJIEKTPOHHAs (HOpMYIIa, XapaKTepHbIE
CTETIEHU OKUCJICHUS] MOHOB JKeJe3a.

42. KucnoTHO-OCHOBHBIE CBOWCTBAa OKCHJIOB M THAPOKCHIOB, (pU3MUECKHEe M XUMHUYECKHE CBOICTBA OKCHUIOB U
THIPOKCHUIOB XKele3a.

43. @epputsl. Depparbl. OKUCIUTETBHBIE CBOHCTBA ()eppaToB MO OTHOMICHHIO K COJSTHOM KHCIOTE W APYTHUM
BOCCTAHOBUTEJISIM B KUCIION Cpeie.

44. XpoM: CTpOCHHUE aTOMa, SIEKTPOHHAS POPMYIIa, HOHBI XpoMa. XUMHUECKHE CBOHCTBA XpoMa M €T0 COeTHHCHUH.

45. Maprasen: CTpoeHHE aToma, OJJIeKTpoHHas (Qopmyna. KHCIOTHO-OCHOBHBIE U OKHCIHUTEIBHO-
BOCCTaHOBHTEIIbHBIE CBOICTBA OKCHAOB M THAPOKCHUIOB MapTaHIa.

3.4. Ilpumepnulii nepevenv mem uccied08amerbcKux paoom:

AJCOpOIIMOHHAS. OYUCTKA CTOYHBIX BOJI.

AHanu3 KauecTBa HEKOTOPBIX MPOIYKTAX.

AHaIN3 KaYeCTBEHHOT'O COCTABa )KEBATCILHBIX PE3UHOK.

AHasu3 NUIIEBHIX 100aBOK B MPOIYKTaX MMUTAHMUS, X BIUSHUAE HA 3[I0POBbE YETIOBEKA
AHTpOMOTeHHBIC HCTOYHHUKH 3arPS3HEHUS BO3[yXa HA TEPPUTOPHUH IIKOJIBL.
Buopasnaraemsbie mogMMepbl — YIIaKOBKa OYAyIero

BHOCHHTE3 aMUHOKHCIIOT M HYKJICOTHUIOB B OPraHU3ME

e Al e

buocunres JIMIIUJ0B B ) KUBOTHBIX TKaHAX

e

buocunTe3 yrieBoJoB B OpraHu3Me

—_
=]

. Bruc-denomn, mmm Bpex mmacTiukoBoit mocyasl.

—_
—_

. Butamun A u ero Guonoruueckas poibAMUHOKHCIOTBI M MX OHOJIOTHYECKas! POJIb

—_
[\

. Buramun ﬂ U ero OHUoJIoruuecKas PoOJib

—_—
w

. Buramun C u ero Ouosioruueckas poiib

—_
N

. Bausiaue aBTOMOOMIIBHOTO TPAHCIIOPTA HA 9KOJIOTHUIO T'OpOoJaa bukuna.

—_—
W

. Biiusinue GbITOBOM XMMHHU HA 3KOJIOTHIO U 3JJOPOBBE UETOBEKA.

—_
=)

. BmussHne MarHUTHBIX MOJIEH Ha BCX0XKECTh U pocT paCTeHHﬁ.

—_—
3

. Bimusiaue MUHEpAJIN3al1, TCMIICPATYPbl U MAIrHUTHOTO MOJIA HAa 3JICKTPONIPOBOJAHOCTDH BO/JIbI.

—_
o]

. Bmusaune conHeyHol aKTHBHOCTH Ha MNOBCACHUC YCIJIOBCKA.

—_
Nel

. Bimusiaue (I)I/I?;I/IKO-XI/IMI/I‘IeCKI/IX CBOMCTB CUHTETHYCCKUX MOIOIMUX CPEACTB Ha UX MOIOLICEC IleﬁCTBHe.

[\
S

. Bnmusaune yas n KO(l)e Ha aKTUBallMIO TpOM6OL{I/ITOB.

\9]
—_

. BusiHue sHepreTHYeCKuX HAMUTKOB Ha JIeHCTBHE (PEPMEHTOR.

N
[\

. Boga — HCTOYHHK KU3HU U 03IOPOBIICHHS JIFOICH.

23. Boja — yHHBepCaIbHBIN OHOPAaCTBOPUTEIH

24. BpenHoe BO3eiicTBHE TaAOAYHOH MPOIYKIIUU HA )KUBBIE OPTaHU3MEI.

25.Bpems B xumun. CKOPOCTh XUMHUECKON PEAKLIUH - OT YE€TO OHA 3aBUCHUT?

26.'eMOTIO0MH U €T0 POJIb B OPTaHU3ME

27.TopMOHBI

28. lucriepcHblE CUCTEMBI i PACTBOPBI.

29. «Xunakuit» CBETOBOI.

30. 3aK0H JEHCTBYIOLMX MAacC U €ro NPUMEHEHHE B XUMUYECKOM aHAIN3E.

31. VI3Bne4yeHne HUKETS U3 CTOYHBIX BOJI TaJIbBAHUYECKOTO MMPOU3BO/ICTRA.

32. V3y4eHne METOIOM aTOMHO-a0COpOIMOHHOM crekTpockonuu 3kctparupoanns Zn, Cd, Cu u PI ¢ momomisto
YeTBEPTUYHBIX aMMOHHEBBIX COJIeH M3 BOJ HBIX PACTBOPOB Manoil KOHIEHTpanuu. [IpuMeHeHHe JTIOMUHECUEHINH IS
XMMUYECKOT0 aHAJIN3A.

33. M3y4yeHune npuHOUNa aeiicTBrsg MoTopa «CTeapiHOBas MAaIIHHAY.

34. VccnenoBaHue BIaKHOCTH BO3/yXa M CIIOCOOOB €€ PEeryJInpOBaHHsL.

35. UccnenoBanue BIUSHUS OCH3MHOBBIX, JU3EIbHBIX, Ta30BBIX aBTOMOOUIICH Ha OKPYKAIOIIYIO CPENY.

36. UccnenoBanue COpOIMOHHBIX CBOWCTB OBoLIeH M (PPYKTOB IO OTHOLICHUIO K MOHAM TSDKEJIBIX METAJIOB B
HUCKYCCTBEHHO CO3JIaHHOM JKeNyI0YHOM cpeie.

37. UccnenoBanue Gpu3n4ecKux crnoco0OB OYUCTKH BOJBI B JOMAITHUX YCIOBHSX.

38. McTopust co3nanus U pa3BUTHsI IEPUOUIECKON CUCTEMBI dJIeMEeHTOB MeH ieneena.

39. Kamepa O6c¢ckypa. HaxoxxaeHnue ycioBus HOIydeHHsT H300paskeHNs ONITUMAJIBHOTO KauyecTBa.
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40. KauecTBeHHBIN aHAIHM3 MMHAIIEBHIX JOOABOK B MPOAYKTaX MATAHUS.

41. Kucnopocoaepxamiue COeAHHEHUs Opoma

42. Kucnmopoacoaepxaiiiue COeIUHSHMS Hoaa

43. Kucnopoacoaepkaiue COeAUHEHHS XJI0pa

44. KoMITIEKCHBIE COSMHEHNUS U UX POJIb B METUIIHHE

45. KomIiekcHble 1 KOMIO3UIIMOHHBIE MTOJMCAXapUIHBIE KPUOCTPYKTYPAThl OMOMETUIIMHCKOTO Ha3HAYCHUSL.

46. JIeTaromuii IIMOXOJI.

47. JInunocts JI. 1. Menneneena.

48. Menuko-6noornieckre 3Ha9eHIsI COeTUHEHUH 7A TpyTIIbI

49. Mexaam3Mm paspeiBa C - O cBsizell IpH pagnuoIn3e CIIUPTOB B MIPUCYTCTBUH (hOpMabIeTHaA.

50. MonubeH u ero 6MoJIOrHYecKas poJb.

51. HexoTopble aceKTHI IPOOIEMBI OXPaHBI TIPUPOJIBL.

52. OnpeneneHne aHHOHOB B JIEKapCTBEHHBIX Nperaparax.

53. Ompenencure ButamrHa C CEBEPHBIX SATOAX.

54. OnpeneneHne KaTHOHOB B JIEKAPCTBEHHBIX Nperaparax.

55. OmpeneneHre KOHIEHTPAINH YTIIEKICIOT0 Ta3a B BO3IYXeE.

56. OnpeneneHue CTEIICHN U3BJICUCHNS CBUHIIA M3 ITOYB METOIOM abCOPOLIMOH HOM criekTpockonuy. Ornpenenenue
coJieprKaHus KaJIMHA B TIOYBaX METOAOM aTOMHO-a0COPOIIOHHON CIIEKTPOCKOTINH.

57. OnTHka MEHHUCKA.

58. OcobeHHOCTH CTPYKTYPHI U TUAJIEKTPUIECKUX CBOWCTB HECTEXMOMETPHUYECKHX COCTABOB KEPaMHK Ha OCHOBE
TUTaHaTa HaTpUsL.

59. OuncTka )KUBOTHBIX M IITHUII OT HeTH ¢ momombio CMC.

60. [ToBeieHue ypoxkaitHOCTH OOOOBBIX MYTEM HCIIOJIB30BaHMUS PETYIIATOPa POCTA PACTEHUI.

61.Tlonyuenne OHOCTAaOMIBHBIX KOMIIO3HIMA Ha OCHOBE CBEPXBBHICOKOMOJEKYISIPHOTO  IOJIMITHIICHA,
HAIOJIHEHHOTO JTUTHIPOKBEPLIETHHOM.

62. [TomydeHne mIacTMacc Ha OCHOBE OEJIKOBOTO CHIPHS.

63. IIpoGiema cOopa Ui YTHIIN3AIUH SHEProcOeperaroIuX JaMil B r.MypaBJIeHKO.

64. IIpoekrt (pa3pabotka Oykiera) «EcTh wian He ecTh?» (0 MHUIIEBBIX J0OAaBKaX K MPOIYKTaM).

65. [IpoekT «3HaueHne TUAPOIN3a COJIeH B )KU3HH YEIOBEKa

66. ITpoekT. «JK13Hb MIaCTUKOBOH OYTHLUTKI.

67. IlyTu NCTI0ONb30BaHUS AMUHOKHCIIOT B OpraHU3Me

68. Pagyra XuMuU4eCcKUX peaKkiuii.

69. Pa3paboTka pOTOXPOMHBIX a0COPOIIMOHHBIX FA30aHAIA3aTOPOB.

70.Pacuer TepMoAWHAMHYECKHX (YHKOUH copOIMM  JIETKUX  yriaeBomgopoioB Ha momn  (3,3-0mc
(TPUMETHIICHIINI) TPUITUKIIOHEHE- 7).

71. Pemenne mpoOieMbl OBITOBBIX OTXOJOB B T. MypaBIIEHKO.

72. Ponb ciaroHbI B (GOPMUPOBAHUH U MOAECP )KaHUHN KapHUECPE3UCTEHTHOCTH 3yOHON IMaIH.

73. CBolicTBa coenmuHeHNHN PTopa

74. CuUHTeTHYECKHE U TIPUPOIHBIE CTEPOUIBI

75. CHer — KaK MHANKATOP 3arpsi3HEHUN OKPY’KaIOIIEH Cpe/ibl aBTOMOOMIIBHBIM TPAHCIIOPTOM.

76. CoeHEeHUs raJIOTEHOB KaK JIEKapCTBEHHBIE CPEICTBA

77. Co3nanue cOOpHUKa 3a7a4 1o (PU3MKE JJIs yJalXCsl XUMHKO-OMO0IOTHYECKOro Kiiacca.

78. Cozmanue cOOpHUKA 33714 10 (GU3UKE JUIS yHalTUXCs XY0KECTBEHHO-ICTETHUECKOT0 Kiacca.

79. CtpoeHue 1 CBOHCTBA OCIKOB.

80. CTtpoeHue 1 CBOKCTBA JIUITHIOB

81. CtpoeHue U CBOICTBA yIJIE€BOAOB

82. Toxcuyeckoe IeHCTBHE TSHKENIBIX METAIIIOB.

83. ®epMeHTHI U UX POJIb B OPraHu3Me

84. ©pyKTOBBIE AMUHOKHUCIIOTHI M MX MCIIOJIb30BAHUE B KOCMETOJIOTHH.

85. XuMuueckre 0OCHOBBI MEXaHM3MOB BOCITAINTEBHBIX ITPOIIECCOB

86. XUMHUECKHIA S3bIK.

87. Xumunueckoe 3arpsi3HEHHE OKPY>KaloIlel cpebl

88. Xumms 3emuu u Kocmoca.
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89. X¥Must ¥ TEXHOJIOTHS IITATHBIX OPU3aHTHBIX B3PBIBUATHIX BEIICCTB.
90. Xumust 31€MEHTOB 7A TpymIsl

91. X0IoAUIHLHUK — TOPIIOK B TOPIIIKE.

92. lapcrBennas cembst. 3om0to, Cepedpo, Menp.

93. IllokoaAHEIHI TeCTepesHC.

94.1llymoBas aTaxa Ha 310pPOBbE.

95. Dxomormyeckas 6€30MacHOCTh U YHEPTOCOSPETaroIIIe JTAMITBL.
96. Dkosoruyeckre nMpoodaeMs! T.MypaBieHKO.

97. DKOMOTHYECKHUI TACTIOPT JIATIES.

98. DreKTpOMarHUTHEIA MOTOP.

99. DnexTpocTaHIMs Ha CBEYe.

100. DJIeMEHTHEIH COCTaB )KUBOM MaTepHHL.

101.  Dddexr Kes.

3.5. Ilpumepnubwiit nepeuenv mecmosvlx 3a0aHUI RO MEMAM Kypca:

1. Kakoii mpoctelimuii akaH UIMeeT U30MepHI:
a) oTaH

0) OyTan

B) DTHJICH

T') IpoTnaH

2. Ha3oBwuTe npenenbHbIil yriieBOA0POI (KpOME METaHa), B MOJICKYJIC KOTOPOTO HET MEPBUYHBIX aTOMOB YIJIepO/a:
a) 2,2,3,3- rerpaMeTHIOyTaH

0) METHIIIIMKIIOTEKCaH

B) IUKJIOMIPOTIaH

3. Kakue 3 BemiecTs, ¢ KOTOPBIMH BEI CTAIKHUBACTECh B OBITY, COJIEPIKAT MPEICIIbHBIC YTIIEBOIOPOIBL:
a) OeH3uH

0) MBLTO

B) MaprapuH

T') YKCYCHas KHCJIOTa

4. C xaKuM BeIECTBOM, AIKaHbl HE PEATUPYIOT HU MPU KAKUX YCIOBUSIX:
a) 6pom

0) a30THas KUCIIOTa

B) OPOMOBOZIOPO/T

T) XJIOPOM

5. Cpeu epevrCICHHBIX BEIIECTB BEIOEPUTE H30MeEp 3-MeTHIIOyTHHA- 1 ;
a) 2-MeTunrenTuH-4

0) rexcaauen-1,3

B) IIUKJIONIEHTEH

T) 2-MeTIIOyTaH

6. 13 Kkakoro cnmpra MOKHO MOJIY4YUTh OyTeH-2:
a) u3 Oyranona-1
0) u3 OyraHomna-2
B) OyTeH-2 BOOOIIE HENB3S MOTYIUTh U3 CIIHPTA

7. Kak MOYXHO OYMCTHUTH MPOIIAH OT MPUMECH MPOIIEHA 1 MPOTIHHA:
a) 100aBUTH BOJIOPOT
0) MPOITYCTUTh CMECh Yepe3 PacTBOP MepMaHTaHaTa KaJHs
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B) CKE€Ub

8. B pesynbTaTe mpucoeuHEHMs BOJBI K aIKUHY 00pas3yeTcs. ..
a) aJbIICTu

0) apIeTHx - B CITyJae aleTHIeHa, KeTOH B OCTAJIBHBIX CITydasx
B) HEMpPEEIbHBIN CIIUPT

9. [Ipu B3aUMOJICHCTBUH YKCYCHOTO aJIbJICTHIA C BOAOPOIOM 00pa3yercs
a) oTaH

0) sTaHOI

B) 3TAHOBAs KUCJIOTa

T) alleTUJICH

10. C xakuM BEIIECTBOM pearupyeT TOIYOJI, HO HE pearnpyeT OCH30T:
a) BOJOPOJI

0) a30THas KMUCIIOTa

B) MEpMaHraHaT Kajus

11. DTUNEHTTHKOTIb -
a) OMKaUTIIIIA TOMOJIOT TIUIICPUHA
6) ABYXaTOMHBIN CIIUPT

B) IpOCTEHIITHIA (heHOT

12.0OcHOBHOI1 c1T0c00 TOTYYCHHUS 3TAaHOIA B IPOMBIIIIICHHOCTH:
a) OposkeHue yrieBoi0B

0) TuapaTanys dTUICHA

B) OKHCJICHHE TaHa

13. denon pearupyer c..., a mpeneiabHbe 0JJHOATOMHBIE CITUPTHI - HET:
a) ¢ HaTpHEM

0) ¢ THIPOKCUIOM HATPHSI

B) C COJISTHOM KHCJIOTOM

14. YKcycHBIN anbaeruy — NpOAYKT OKUCIEHHUS. ..
a) YKCYCHOM KHCIIOTBI

0) arleroykcycHOTro pupa

B) 3TaHONA

15.Kaxkas npocTeiinast kapOoHOBask KHCIOTAa UIMEET H30Mep:
a) MypaBbUHAS

0) ykcycHas

B) MacJIsTHAs

16.Kak OTIIMYATE pacTBOP YKCYCHOW KUCIIOTHI OT H30MEPHOTO €H CII0KHOTO dupa:
a) TIOHIOXaTh

0) 106aBUTH BOY

B) C IOMOIIIBIO MHIUKATOPA

17. MypaBbHHAsI KHCIIOTA PEarupyerT C..., a yKCycHast HeT:
a) NaHCO;3

0) ¢ XJIopHOI BOJOH

B) [Ag(NH3)2] OH

r) MgO
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19. Buz rubpuausanuy dIEKTPOHHBIX opOuTaneil aToma yriepona, 0603HAYEHHOTO 3BE3I0UKON B BEIECTBE,
¢opmyna xotoporo CH, = C*= CH;:

a) sp

6) sp’

B) sp

20. [IpoaykT peakunu 2-0poMnpornaHa ¢ BOJHBIM PACTBOPOM T'HAPOKCHIA KaJHS:
a) mpomnanon-1

0) mpomanomn-2

B) MpOIEH

T) TIPOTIMH

21.BemecTtBoM X B IIETIOYKE MTPEBpAIECHHIA: 3TaH— X — OyTaH SBIACTCS:
a) 1,2- muxmopatan

0) sTaHOI

B) XJIOpITaH

22. Ilpu neitctBuu nuHKa Ha 1,3-quOpoMmnponan oopasyercs
1) mporien

2) nponuH

3) IEKIIOTIPOTIaH

4) mponax

23. Oxkpacka cmecu pacTtBopa Oenka ¢ ruapokcuaom meau(Il):
a) romyoas

0) kpacHas

B) (uoneroBas

r) xénras

24. DTaH U3 XJIOPMETaHa MOXHO TOIYYUTH TP MOMOIIN PEaKIHH:
a) Bropma

6) Kyuepora

B) JleOeneBa

r) 3uHUHA

25. @opmyIIbl BEIIECTB, BCTYMAIONIMX B PEAKIIUIO IPYT C APYTOM:
a) C2H6 58 HCl

6) CoHym Clz

B) C2H6 nu H20

26. lnst aTaHa XapakTepHBbI:

1) peakuus THAPUPOBAHUS

2) Terpasapuyeckas (opMa MOJICKYJTbI

3) Hanmu4uMe 7- CBSI3M B MOJICKYJIe

4) sp3-rubpuusanus opouTaseil atoMa yriepo/ia B MOJIEKYJIe
5) peakuuu ¢ raJoreHoBOI0POAAMHI

6) ropeHue Ha BO3JlyXe

27. MeTaHanb MOKET pearupoBarh ¢
1) HBr

2) CuO

3) CsHsOH
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4) O,
5) Na
6) H,

3.6. Ilpumepnutii nepeuenv 3a0aHuil 01 XUMUYECKO20 OUKMAHMA:

3aganmue 1.

Xumuueckuii ouxmanm no meme « Yeneso0opoowly (eapuanm 1 - anxarul, éapuanm 2 - aikensl, 6apuanm 3 - AIKUHbL,
sapuanm 4 - apenvr)

CocraB BemecTBa COOTBETCTBYET o01meit popmyre CnH2n + 2.

Mexny aToMaMu yriepo/ia B yIJIepOAHOM LENH UMEETCS OJHA JBOMHAS CBSI3b.

BaxxHeimmii npecTaBUTENb 3TOTO KJIacca — alleTHIICH.

ATOMBI yrizeposia o0pa3yroT 3aMKHYTHIH [IHKJI.

Mornekyna MpocTeHIIero NpeacTaBUTENs TOMOJIOTHIECKOTO PSAa COACPKUT JIBa aTOMa yIJIepoa.

OnuH 13 BayKHEUIINX TPEJICTAaBUTENIEH STHX BEIIECTB — JTHIICH.

Bcerynator B peakiuy nprCcOeaMHEHNSI.

CocraB BemecTBa COOTBETCTBYET 001meit popmyre CnH2n — 6.

Mornekyna mpocTeHIIero npeacTaBUTEIsE TOMOJOTHIECKOTO PSa COAEPKUT IIECTh AaTOMOB YIIIEpOa.

Jlerko BCTYMaroT B peaklyy 3aMelleHHsI.

Mexny aToMamu yriiepojia B yriiepoJHOH LIETTH UMEIOTCS TOJIBKO OJMHAPHBIE CBSI3H.

ObeciBeunBatoT OPOMHYIO BOITY.

CocraB BelecTBa COOTBETCTBYeET 00mier popmyiae CnH2n.

MornekyJia mpoCTeHIIero mpeacTaBuTeNsl TOMOJIOTHYECKOTO Psijia COIEPIKUT OUH aTOM YIIIepoJia.

BakHeiimmii mpeacTaBUTENs 3TOTO Kilacca — OSH30II.

Mesxmy aToMaMu yrieposa B yIJIEpOIHOM e HMEEeTCs OHA TPOHHAs CBS3b.

CocraB BellecTBa COOTBETCTBYeET 001ier popmyie CnH2n — 2.

K 9TOMY KJIaCCy BCHICCTB OTHOCUTCA 0oJIbIIas YaCTh KOMIIOHEHTOB MpUPOAHOTO I'a3a.

Xumuueckuii dukmanm no meme «Ilonucaxapuovly (6apuanm 1 — kpaxman, apuanm 2 — yeanonosa)

Monekyssl BeIeCTBa HMEIOT KaK pa3BeTBIEHHOE, TaK M JTMHEHHOE CTPOCHHE.

BerecTBo HCTIONB3YIOT JUTS IPON3BOJICTBA MTATOKH.

SIBnsieTcst moMcaxapruaoMm.

BemecTBo NpUMEHSIOT [ IPOU3BOJICTBA HCKYCCTBEHHBIX BOJIOKOH.

Monekyssl BeIecTBa UMEIOT TOJIBKO JTHMHEHHOE CTPOCHHE.

CtpyKTypHOE 3BEHO 3TOro BeulecTBa umeeT coctaB CoH1005.

BemiecTBo B pacTeHHSIX UTPaeT PoJIb 3alIaCHOI0 MUTATEIFHOTO BEIIECTBRA.

MoHocaxapua, oOpa3yroIIMHCS HpU mHepepaboTKe BEIIECTBA, HCMOJB3YIOT IS NMPOU3BOACTBA MEAUIIMHCKOTO
cnmpra.

BemectBo Genoro ngera.

B pacTuTenbHOI KIIeTKe BHIMOIHSIET CTPOUTEIbHYIO (QYHKIHIO.

MoHocaxapun, o0pa3syromuiics NpH IepepaboTKe BEIIecTBa, HCIONb3YIOT Al MPOW3BOJCTBA TEXHHYECKOTO
cnmpra.

IToxBepraercs ruapoIN3y.

W neHTuGUImMpyIoT ¢ MOMOIILI0 pacTBopa Hoja.

HpOI[yKTOM TUAPOJIM3a BCUIECTBA ABJIACTCS I'NIFOKO3a.

Xumuyeckuii ouxmanm no meme «Kpucmannuueckue pewémkuy (eapuanm [ - eewecmea ¢ UOHHOU
KPUCANIUYECKOU peuémKo, apuanm 2 - 6eujecmed ¢ amoMHOU KPUCIATIUYECKOU peuémKoll, eapuanm 3 - geujecmed ¢
MONEKYIAPHOU KPUCMAIUYECKOU PeuémKo, sapuanm 4 - eeuyecmea ¢ Memaiiuyeckol KpUCmaiiuieckol peuémroi)

BeH_IeCTBa IJTaCTUYHBI, TEIJIO- U DJICKTPOIIPOBOIHBI.
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I'padur.
B y3nax kpucraminueckoi pemeéTku HaX0asTC aTOMBI.

Maruwuii.

Memay JacTuaMu BC€IICCTBa B KpPICTaHHPI‘IECKOﬁ peméTKe KOBaJICHTHas CBA3b.

UpesBbIuaifHO TBEP/BIE BEIIECTBA C BBICOKMMH TEMIIEPATypaMy IUIABICHUS, HE JIETY4H, HE PACTBOPAIOTCS HU B

KaKHX paCTBOPHUTEIISX.

HOBapeHHaﬂ COJIb.

Mesxny JacTHIIaMH BEIIECTBA B KPUCTAINIMYECKON PEIIETKE HOHHAS CBS3b.

Ocmuid.
B y31ax kpucTamIn4ecKkoi pemeéTKy HaXOISTCA HOHBI U aTOMEI.

VrieKucabii ras.

Meskny JacTHIIaMH BELIECTBA B KPUCTAINIMIECKOH PEIIETKE METAIIIMIECKAs! CBA3b.

BemecTBa TBEpBIC, UIMEIOT BHICOKYIO TEMIIEPATYPY IIABICHUS, HE JIETYUH, HE NMEIOT 3araxa.

DyiiepeH.

B y3n1ax kpucTanauueckol peléTK HaX0AsATCs HOHBI.
Kgapu.

BemectBa nerkoniaBkue, JeTy4He.

I'mppokeun HaTpus.

B y3nax kpucTamnmnieckor peméTKH HaX0AATCS MOJIEKYJIBI.

3aganme 2. CootHecute POPMYIUPOBKY MOHATHS C TSPMUHOM, 0003HAYAIOIINM €T0:

DopMynupoBKa MOHATHA (TEPMHHA)

Tepmun

1. Xumuueckuil NOPOLECC, CONPOBOKIAIOMIMNACA MOHWKEHUEM CTEIEHH

OKHCJICHHUA 3JICMCHTA. . .

A. U3omepuzanus

2. XuMudeckas peakius COeINHCHNS MHO)KECTBa OJIMHAKOBBIX MOJEKYI APYT C
JIPYTOM. ..

b. Kpekunr

3. Peakuust MeXay KUCIOTOM U LIENOYBIO. ..

B. Honnoro oomena

4. Peaxnusi BBICOKOTEMIIEPATYPHOTO WM KAaTaJUTHYECKOTO PACHIETUICHUS
AIIKaHOB C JITUHHOM LETbIO. ..

I'. ITuponus

5. Peakuus, B X01€ KOTOPOI U3MEHSIETCS CTENEHb OKUCIIEHUS DJIEMEHTOB ...

. O6parumas

6. XUMHUYECKUU TPOIECC, COMPOBOXKIAIOIIMICA TOBBIIIEHHEM CTEIEeHU

OKHMCJICHHA DJICMEHTA. . .

E. Duporepmuueckas

7. Peakuyuu B pacTBOpax ¢ y4aCTHEM 3JIEKTPOJIUTOB. ..

K. Heitrpanuzarmst

8. PCaKI_II/II/I, MNPOTEKAOIIUEC C BBIACIICHUEM TCIJIOTHI. ..

3. T'openus

9. Peakiuu, Ui POTEKAHUS KOTOPHIX HEOOXOIUM MPUTOK BHEINHEH dHEPIUn
(TETUTOBOM, 3JEKTPUIECKON). ..

. Nonmumepusanus

10. Peaxuus nmomydeHus aneTHiIeHa U3 METaHa ...

K. Okucnenne

11. Peakuus npeBpamieHns OyTaHa B METHIIIPOIIAH. . .

JI. OkuciIuTEIBHO-

BOCCTAaHOBUTCIIbHBIC

12. PeaKLII/IH, COIMPOBOXKAAOIIasACA BbIACIICHUEM TCIIJIA U CBETA. ..

M. Dk3oTepmuueckas

13. PeaKLII/IH, MNpoTeKaromas OAHOBPEMEHHO B JBYX IMIPOTHUBOIOJIOKHBIX
HalpaBJICHUAX. ..

H. T'upparanus

14. Peaxkuuu nosyueHus CHUPTOB U3 AJIKEHOB. ..

O. Boccranosiienue

3aganmne 3. B oCHOBe HOMEHKIATYpPHI OPTaHUYECKUX COCIMHCHHH JICKHUT MPUHIWII COCTABICHHS HA3BAHWMA
BEIECTB MyTeM MpHOaBIEHUS OMPEIEICHHOTO POJIOBOTO «cyddukca» K ocHOBe. Brmmute HeoOXoaumbie «CyPHUKCH)
B Ha3BaHHE COCIMHEHUH, (HOPMYJIIBI KOTOPBIX MPHUBEICHEL.

dopmyna coeTUHEHHSI HasBanwue mo HOMEHKIAType
CH; — CH3 OrT...
Csz OT...
CH;-COH OraH...

23


https://topuch.com/biologiya-10-11-klassi/index.html

CH,(OH) — CH»(OH) OraH...
CH,=CH; J1...

CH3 - CH; - OH OraH...
CH3-CH, - O - CH, — CH3; ...9T... 3dup
CH;-COOH OrtaH.... Kuciora
CH3— COO—CHQ-CH3 OT... 3T...
CH;-CH; - ONa OT... HaTpus

3.7. IlpumepHnulit nepeuens 3a0anuil 011 MEPMUHOI02UYECKO20 OUKManma (op2anuuecKa

XUMUA):

... - aToM (MOH) pHOOPETAIOIINI TOTOBYIO AIEKTPOHHYIO ITapy MPH 00pa30BaHUK KOBAJICHTHOHN CBS3H 110 JJOHOPHO-
aKIEITOPHOMY MEXaHU3MY.

... - yraeBoAopoabl ¢ obrmieii Gpopmynoit CnH2n-2, umeromue B MOJICKYJIE 1B ABOMHBIC CBSI3M MEXKIy aTOMaMH
yriepona.

... - yraeBozoposl ¢ obmeit hopmynoit CnH2n+2, He mMeromre KpaTHBIX CBs3eH (ABOMHBIX MITH TPOMHBIX) MEXIY
aTOMaMH yIiiepoja.

... - YIIIEBOJOPOBI ¢ obmieit popmynort CnH2n, umeronue B MOJIEKyJIe OJHY ABOHHYIO CBS3b MEXKIY aTOMaMH
yriepona.

... - yriIeBomoponsl ¢ obmiei popmynoir CnH2n-2, mMeromue B MOJIEKYJIe OJHY TPOWHYIO CBSI3b MEXKIY aTOMaMHU
yraepoaa. (OTuH (CHHOHHUM alleTUIICH)H JIp.)

... - OpTaHMYECKHE BEIIECTBA, COAEPIKAIINE B MOJIEKYJIaX allbJACTUAHYIO TPYIITY

(—=CHO), cBsi3aHHYIO C YTIICBOJOPOTHBIM PaJUKAIOM.

... - OpTaHUYECKHE BEIIECTBa, COJepIKaIINe B MOJIEKYIaX AMUHOTPYIIITY

(-NH2) u xap6okcuipHyto rpynmny (-COOH). Hanpumep riuunuH, anaHuH, DUCTEHUH, CEPUH H JIP.

- INIPOW3BOJAHBIC aMMHAaKa, B MOJIEKYJIE KOTOPOTO OJMH WJIM HECKOJIBKO aTOMOB BOJOPOZA 3aMEUICHBI
YTJIEBOJIOPOAHBIMH PATUKATIAMH.

... - OCHOBaHUSI, MPOSIBIISIIOIIEE U OCHOBHBIE, M KHCIIOTHBIE CBOMCTBA, CIIOCOOHBIE pearupoBaTh Kak ¢ KHCIOTaMH,
TaK ¥ CO MIET0YaMH.

- BEIIECTBAa, KOTOpPHIE B 3aBHCUMOCTH OT YCJIIOBHH NPOSBIAIOT KHCIOTHBIE WIM OCHOBHBIE CBOMCTBa.
AMdoTEepHBIMU BELIECTBAMHU SIBISIOTCS OKCHIBI M THAPOKCHbI HEKOTOPHIX METAJUIOB (IIOMHHUS, OEpUILUIMs, [IMHKA), a
TaKXKe aMUHOKHCIIOTHI.

... - YIIeBOAOPOAEI ¢ obmiei Gpopmynoit CnH2n-6, nmeronue B MoJieKyJie O€H30IbHOE SIIPO (KOJIBIIO).

... - OpraHNUYEeCcKHEe COEANHEHNS, KOTOPhIE HMEIOT B CBOEM COCTAaBE APOMATHUECKYIO CHCTEMY, COCTOSIIYIO U3 IIUKJIA
¢ 6 sneKTpoHaMH, 00pa3yIOMIMMH €MHOE COMPSDKEHHOE JIEKTPOHHOE 007aKk0o. OJHUM U3 MPOCTEHIUX apOMaTHUECKHX
COCIMHEHUH sABIIAETCS OCH30.

... - conu ykcycHoi kucnorel CH3COOH.

. - a30TcoAeprKaliye BBICOKOMOJIEKYJIIPHbIE OpTaHWYECKHE BEIIEeCTBa, COAEPIKAIlMe OCTAaTKH aMUHOKHCIIOT,
CBS3aHHBIE JPYT ¢ ApyroM. Pasnuyator nBa Buaa 6enkoB: npotenHsl u npoteuasl. [IPOTEMHBI cocToaT TOIBKO M3 OCTATKOB
amuaokuciot, a [IPOTEN/IbBI kxpoMe ocTaTKOB aMHHOKHCIOT COAEPIKAT OCTAaTKH TIFOKO3BI (TIFOKOIPOTEHIBI), KUPOB
(JIUIIOTIPOTEN/IBI) M APYTUX OPTaHUYECKHX BEIIECTB.

. - BOAHBIH pacTBOp Opoma oT Oyporo 10 peike-0yporo 1Beta. IlpuMensercs st oOHapyKeHHsI HENpeIeTbHbBIX
YIJIEBOJIOPOJIOB IO XapaKTEPHOMY 00eCIIBEYHBAHHMIO.

... - CIIOCOOHOCTB (CBOIMCTBO) aTOMa XMMHUYECKOT'0 3JIEMEHTa MPUCOEIUHAT MM 3aMelIaTh ONpeIesIEHHOE YHCII0
aTOMOB JIPYTOTO 3JIEMEHTa. BaleHTHOCTh OMpEeNseTCsl YUCIOM 3JIEKTPOHHBIX Hap (KOBAJICHTHBIX CBS3€H), C MOMOIIBIO
KOTOPBIX aTOM JTaHHOTO 3JIEMEHTa CBSA3aH C JPYTUMH aTOMaMHU.

... - YIJIEBOOPO/Ibl ¥ IPOU3BOIHBIE YTIIEBOJOPO/IOB, B MOJIEKYJIaX KOTOPBIX aTOMbI BOAOPO/1a 3aMELIEHbI PYTUMHI
aTOMaMy WJIM aTOMHBIMH rpynmnamu. Pasmmuator Gomnee 20 kmaccoB opranmdeckux BemectB: AJIKAHBI, AJIKEHBI,
AJIKAJJMEHBI, AJIKMUHBI, APEHBI, CIIUPTBI, AJIbJAETMbl, KAPBOHOBBIE KUCJIOThI, [TIPOCTBIE D®UPHI,
CJIOXHBIE 5®UPLI, KUPBI, YT IEBOAbI, AMUHBI, AMUHOKHWCJIOTHI, BEJIKU (cMm.) u np.
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... = TO, U3 9E€TO COCTOSAT PH3MUECKue Teraa. MaTepusi, IMEeIoIIas MacCy IMOKOS M XapaKTepU3YIOIIAsCs HOCTOSHHBIMHU

(U3NIECKUMHI U XUMHUIECKAMH CBOMICTBaMH IIPH ONPEACIEHHBIX YCIOBHAX.

... - BEIIeCTBa, 001aatoIye oueHb 00IbIION MoJIeKysipHOl Maccoil. Kak npaBuio k BMC oTHocsITCSl TOSTMMEEL,
OUOTIONIMEDHI.
. - Ta30Basl CMECh METaHa, 3TaHa, IPOIaHa 1 OyTaHa, HAXOAAIIAsCS B HEPTIHBIX MECTOPOKACHHAX.
. - TIpUpOJHas cMech yriieBoopoaos: Mmerana CH4, stana C2H6, npornana C3H8 u 6yrana C4H10.
. - CBA3b, KOTOPasi OCHOBBIBAETCS Ha IMOCJICAOBATEILHBIX B3aMMHBIX IPEBPANICHUSIX BEILIECTB, OHA OTPaXKaeT
€ANHCTBO IPOUCXOXK/ICHHS BEIIECTB, APYTHMH CIIOBAMH — I'€HE3NC.
... - BBIpaBHUBaHHE JIEKTPOHHBIX 00J1aKOB, IPH KOTOPOM M3MEHSETCs uX opma.
. - CBSI3bIBAaHUE MOJIEKYJ (aTOMOB, HOHOB BEILECTBA) C BOJOM, HE CONPOBOXKAAIOLIEECS PAa3pyLICHUEM MOJIEKYJI
Boabl. Cm. Taxoke PEAKIISA TUIPATALIMNA.
... - rpyma OH. Bxonut B cocTaB HEOPraHUIECKUX KHCIOPOCOAEPKAMNX KHCIIOT, CIIUPTOB, KAPOOHOBBIX KHCIIOT,
aMUHOKHUCIIOT, YTJIEBOJIOB U AP.
. - TIOJTHOE WJIM YaCTHYHOE PA3JI0KEHHE BEIIECTBA O] ICHCTBUEM BOJIBI.
... - B3aumozeiicTBre OeKOB ¢ BOJOH ¢ 00pa30BaHIEM aMHHOKHCIIOT ¥ APYTUX OPTraHNYECKHUX BEIIECTB, BXOIAIINX
B COCTaB OEJIKOB.
... - B3aUMO/ICHCTBHUE )KUPOB C BOJIOW C 00pa30BaHMEM INIMIEPHHA U BBICIINX KapOOHOBBIX KHCIOT. [IpH menounom
THAPOJIN3E )KUPOB MOTYJaIOTCs MbLIA.
. - B3aMMOJAEHCTBHE KpaxMaja ¢ BOJOH ¢ 00pa30BaHUEM TIIIOKO3BI.
... - B3aMOJICHCTBHE CJIOXKHBIX 3(PHPOB C BOJOH ¢ 00pa3oBaHHeM KapOOHOBBIX KHCIIOT M CIIUPTOB.
. - OpPraHMYECKHE BEUIECTBA CO CXOIHBIM XMMUYECKUM CTPOCHHUEM, OTIMYAIOLINECS IPYT OT Apyra Ha OJIHY HIH
Heckosbko rpynn —CH2-.
... - PSI BEIIECTB, PACIOJIOKEHHBIX B MOPSAIKE BO3PACTaHUS MOJIEKYJIIPHBIX Macc, UMEIOIIUX CXOJHOE CTPOSHHE U
XUMHUYECKHE CBOMCTBA, HO OTIIMYAIONIUXCA APYT OT Ipyra Ha OJHY WU HeCKoJbKo rpymm —CH2-.
... - XHMHYECKas peakysl, IpX KOTOPOH BBIAEISIOTCS TEIUIOTA U CBET.
... - TIpOIIECC pa3pyLICHHUS BEICIINX YPOBHEH OpraHM3aliy CIOXHBIX MOJIEKYII.
- MpPOILECC pa3pyLICHUs BTOPUYHOM, TPETUYHON M YETBEPTHYHOH CTPYKTypbl OenkoB. [Ipoucxomur mop
JIEHCTBHEM PacTBOPOB KHCIIOT, COJICH, CITUPTOB M UX PACTBOPOB, BHICOKOH TEMIIEPATYpPhl, HOHN3UPYIOUIUX N3TyIECHHH.
... - (o1 — 1Ba) yIII€BO/IBI, MOJIEKYJIBI KOTOPBIX COCTOSIT M3 IBYX OCTaTKOB MOHOCaXapH/IOB.
- aToM (MOH) TIPEAOCTABIIONINI TOTOBYIO AJIEKTPOHHYIO Mapy Hpu oOpa3oBaHUM KOBAJICHTHOW CBSI3H IO
JIOHOPHO-aKILIEITOPHOMY MEXAHU3MY.
- OpraHWYecKHe BEIIECTBA, CIOXKHBIE 3()UPHI TNIMIEPHHA U BBICIIUX KapOOHOBBIX KHCIOT (CTEapHHOBOM,
MaJTbMUTHHOBOM, OJICMHOBOM, JIMHOJICHOBOM, JTMHOJICBOM).
- — 1). JIroboe umcToe BEmECTBO MOJEKYJSPHOTO CTPOEHHS MMEET MOCTOSHHBIH XMMHYECKHH COCTaB, HE
3aBUCSIINN OT CIIOC00a IOJTyYeHHs 3TOTO BEIECTBA M MECTa HaXO0XKJICHNS BELIECTBA B IIPUPOJIE.
... - Macca BeIleCTB, BCTYMBIINX B XUMUYECKYIO PEakKItio, paBHa Macce BEIIECTB, 00pa30BaBIIMXCS B pe3yJbTaTe
peaxImu.
. - ABJICHHC, KOr'Jla OJHOMY MU TOMY XK€ XUMHUYCCKOMY COCTaBy COOTBETCTBYET HCCKOJIbKO Pa3HbIX BCHICCTB,
OTJIIMYAIOIMINXCS IPYT OT JpyTa MO CTPOCHUIO MOJIEKYII.
. - BUJl N30MEPHH, TIPH KOTOPOM H30MEPHI OTIMYAIOTCS APYT OT ApYra pa3iIMYHbIM PacIloOKEHHEM PaJUKaIoB
OTHOCUTEJILHO INIOCKOCTH ABOMHOM CBSI3U.
. - BUJ U30MEPHH, IPH KOTOPOM U30MEPBI OTIIMYAIOTCS IPYT OT Ipyra NPUHAUIEKHOCTHIO K Pa3IHUHBIM KJIACCAM
OpPraHUYECKHX COETUHEHUN.
. - BHI U30MEPHUU, ITPU KOTOPOM H30MEPHI OTIIUNYAIOTCA APYT OT JApyra pa3jIMiYHbIM PACIIOJIOKECHUEM paauKaIOB
MIPUCOETUHEHHBIX K aCHMMETPHYECKOMY aTOMY yrieposa (aToMy, IMEIOIIeMY 4 pa3IHdHBIX PaguKaia).
- BHUJI U30MEpHH, IIPU KOTOPOM H30MEPHI OTIMYAIOTCS APYr OT ApYyra pasiIM4YHbIM MECTOM PACIOJIOKEHHUS

JIBOMHBIX WU TPOIHBIX CBSI3€ B TJIaBHOM YIIIEPOAHOM LIENM MOJIEKYJIbl OPraHUYECKOIO BELUIECTBA.
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- BHJ W30MEPHH, IIPH KOTOPOM HM30MEpPHl OTIMYAIOTCS APYT OT JApPYyra pa3iudHBIM MECTOM PaCIIONIOKCHHS

(yHKIMOHATIBHOM IPYMITH B TTIABHON YTIIEPOIHON IIETIH MOJIEKYJIBl OPTaHMYECKOTO BEIIECTRA.

... - BeUecCcTBa, MMCHOIINEC OJIMHAKOBBIN XUMHUYECKHUI COCTaB, HO pa3sHOC CTPOCHUEC MOJICKYIJI.

... - 1). BemectBa, 3amMeIsIrome XUMIUECKHE peakiyy. 2). BemecTBa, yMeHBIIAIONINE CKOPOCTh XUMUYIECKOI
peaxuum.

- rpynna aromoB -COOH B opranmdeckoi xumun. KapOokcwmipHas Tpynma COCTOUT M3 KapOOHWIBHOH H
THIPOKCHIIEHOW TPYIIIIBI

. - BEIECTBa, KOTOPBIE YCKOPSIIOT XUMUYECKUE PEAKIUY, HO CAMU B UTOTE HE M3MEHSIOTCS U HE PaCXOAYIOTCS

... - peaKnuu, NpoTeKaroIye 0o AeHCTBUEM KaTaIH3aTOPOB.

. - TpyTIIa IIOJIMMEPOB, TOTydaeMasl ITyTEéM MOTMMEPH3AIUH aJIKaJICHOB WIA CONOJIMMEPH3ANN aIKaJIueHOB C
JIPYTHMH BEUIECTBAMHU.

... - B3aMOJICHCTBHE Kay4yKOB C Cepoi ¢ 00pa30BaHHEM PE3HHBI.

. - XUMHYECKUE PEaKIIUH, TP MOMOIIN KOTOPHIX MOXKHO JOKA3aTh HAMYNE Pa3IMIHBIX BEIISCTB MM HOHOB.

... = 1). CriocobHOCTE pearsmpoBaTh ¢ OCHOBAaHHAMH ¢ 00pa3oBaHHEM cOJd U BOIBL 2). CIIOCOOHOCTD SIBIISITHCS
JIOHOpamu NpoToHoB H+.

- aHWOH, KOTOPBIH SBJSIETCS BTOPOH YacThi0 (POPMYINBI CIOKHOTO XMMHYECKOTO COCIUHEHHS - COIHM WM
KHCJIOTHI.

. - OpraHWYeCKHe BEIIeCTBa, COJEPKAIIIE OHY M HECKONBKO KapOokcmibHEIX rpynn —COOH, cBs3aHHBIX C
YTJIEBOJOPOIHBIM PAJUKAIOM.

- - KOBaJlCHTHAas CBs3b, BO3HHKAMOMAs MEXIy aTOMaMH XHMHYECKHX OJJIEMEHTOB C OIMHAKOBOU
ANEKTPOOTPHUIATEIEHOCTHIO.

- KOBaJGHTHasi CBA3b, BO3HHUKAIOUIAs MEXAYy aTOMaMH XHMHYECKHX OJIEMEHTOB C  pa3HOM
ANIEKTPOOTPULIATEIEHOCTBIO.

. - XUMHYECKas CBA3b, BO3HUKAIOIIAS MKy aTOMaMH 3a cu€T 00pa30BaHMs OOIIHNX SJICKTPOHHBIX IMap.

... - IBOMHBIC WJIN TPOHHBIC XNMUYIECKHUE CBSI3M B MOJIEKYJIaX BEIIECTB. J|BOitHAs CBS3b 0003HAYACTCS CHMBOJIOM
«=», TPOHHASL — CHMBOJIOM «=».

... - pacieruieHue O6oJee IITHHHOW MOJIEKYJ YTIIEBOA0POIa Ha ABE Ooiiee KOPOTKUE MOJICKYIIBL. [IpuMensercs mpu
MIPOU3BOJICTBE OcH3MHA U3 HepTH 11 e€ Ooree riryOoKoH mepepaboTKH.

. - MOJIEKYJIbI HONMUMepoB. O4eHb OOJIBIINE MOJIEKYIIBI.

- OTHOILIEHHWE MAacChl PACTBOPEHHOIO BEIECTBA K Macce BCEro pacTBopa. MaccoBasi J0Jisi pacTBOPEHHOTO
BellecTBa BEIYUCIIAETCS I0 (hopmyne: w(p.B.) = m(p.B) / m(p-pa), rae w(p.B.) — MaccoBas I0JIsl PaCTBOPEHHOTO BEIIECTBRA,
m(p.B) — Macca pacTBOPEHHOTO BeNecTBa, m(p-pa) — Macca pacTBopa.

... - €IMHUIIA U3MEPEHHUsI KOJIMYECTBA BelIecTBa, coaepxamas 6,02. 1023 cTpyKTypHBIX UHUI] JAHHOTO BEeCTBa:
MOJIEKYJT (€CITH BEMIECTBO COCTOUT U3 MOJEKYI), aTOMOB (€cii 3TO aToMapHOe BemecTBo). Uncno 6,02. 1023 Ha3bpBaeTcs
IIOCTOSIHHOM ABOTa/ipo WM YUCIOM ABOraapo.

- Macca OJIHOTO MOJIb BEIlleCTBa B IpaMMax Ha3bIBAETCSl MOJISIPHOM Maccoil BellecTBa WIIM TPaMM-MOJIEM
(pa3sMepHOCTh T/MOJIB).

. - 00BbEM OTHOTO MOIb JTFOOOTO ra3za MPHU HOPMAIBHBIX YCIOBHSX cocTaBisieT 22,4 murpa. MospHBIH 00BEM
obo3Hayvaercss cuMBoJIOM VM. OH MO3BOJIAET BEIYUCIHATE KOJMYECTBO (1) ra3000pa3HOro BemecTBa Mo ero o0sémy (V) mo
dbopmyie: n=V/VM.

. - ucxoxHoe BemectBo i nonyueHus [IOJIMMEPA (cum.).

- MpocTeHIne yrieBoAbl, HE THIPOJIM3YIOIKecs ¢ oOpa3oBaHHeM Oojiee MPOCTHIX yriIeBOJOB. Hampumep:
TII0K03a, PpyKTO3a, pnd03a, Ae30KCuprudo3a.

... - HATPUEBbIC WIIU KAJMEBBIE COJIM BBICIINX KaPOOHOBBIX KUCIIOT.

. - B OPraHMYECKOH XMMHUH — 3TO BELIECTBA, B KOTOPBIX COJAEPIKUTCS OJJHA MIIM HECKOJIbKO HUTporpym (-NO2),

CBS3aHHBIX C YIIJIEBOAOPOAHBIM paJUuKaJIOM.
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... - OTHOIIIeHHE 00BEMA BerecTBa K 00bEMY Beeir cmecu. O003HaYaeTcs Tpedeckoil OykBol ¢. Beraucsiercs mo
dhopmyite: @(B-Ba B cMecn)=V(B-Ba)/V(cMecn)

... = 21% ot oO6BbEMa Bo3yXa.

... - IIEJIOYHOH THAPONIN3 KUPOB, OTHUM U3 IIPOLYKTOB KOTOPOTO SBIISETCS MBLIO. BTOPEIM MPOIyKTOM IIETOYHOTO
THAPOJIN3a )KUPOB SBIISETCS TIULEPHH.

... - XMHS YTJIEBOJIOPOJOB U UX MPOU3BOAHBIX.

... - YTTIEBOIOPOABI ¥ IPOU3BOAHBIE YTIIEBOJOPOIOB, B MOJIEKYJIaX KOTOPEIX aTOMBI BOZOPOA 3aMEIIEHBI JPYTHMHU
aTOMaMH WX aTOMHBIMH TPYIIIAMH.

. - OpraHMYeCcKHe BEIIECTBa, COJEpIKAINE OJHY WIIM HECKOJIBbKO KapOokcmiibHbIX rpymnn —COOH, cBs3aHHBIX ¢
YTJIE€BOAOPOAHBIM PAIUKAIIOM.

... - OCHOBaHHS, IPOSIBIIAIONIECE U OCHOBHBIC, U KHUCJIOTHBIE CBOICTBA, CIOCOOHBIE PearnpoBaTh Kak ¢ KHCJIOTaMH,
Tak ¥ co menodamu. K opranndecknM aM(pOTEpHBIM BEIIECTBAM OTHOCAT aMHHOKHCIIOTHI.

. - OpraHHuYeCcKHUEe BElIEeCTBA, ABJSIONUECS JOHOPAMHU 3JIEKTPOHHON Maphl ¥ aKLENTOpaMu KaTHOHOB Bogopoaa. K
OpPraHWYIECKUM OCHOBAHMAM OTHOCSATCSI aMHUHBI, TMPUMHIHHOBBIC U ITyPHHOBBIE OCHOBAHHS.

. - CBSI3b MEXIY OCTaTKOM aMHHOTPyMITel —NH— 0HO# MOJIEeKyIIbl aMHHOKHICIIOTHI U OCTaTKOM KapOOKCHUIIBHOM
rpymnmsl —CO- apyroit Monekysnsl aMUHOKUCIOTH —CO— NH—.

... = 1). CBolicTBa XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MU BELIECTB HAXOASATCS B IEPHOANYECKON 3aBUCUMOCTH
OT BEIMYMHBI aTOMHBIX MAaCC XUMHYIECKUX JIEMEHTOB (ycTap.). 2). CBOWCTBa XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH
BEIIIECTB HAXOAATCS B TIEPHOTUUCCKOM 3aBUCIMOCTH OT BEJIMUHMHBI 3apSI0B S/I€p aTOMOB XHMHUECKHUX JIEMEHTOB.

- MaTepHaJbl, U3rOTABIMBACMbIC M3 IMOJHMEPOB MyTEM NOOABICHUs KpacuTelel, IacTU(GUKaTopoB U Jp.,
CHOCOOHBIE TPHOOPETATH 3aJaHHYI0 (OPMY IIPH HArpEeBaHUU M COXPAHSATH €€ MOCIIE OXJTaXKICHNUSI.

... - 1). BemectBa, momygaemsie B pe3yiaprate PEAKIIVN T[TOJIMMEPU3ALIM 13 MOHOMEPOB (cm.). 2).
BrIcOKOMOJIEKyIApHBIE COETUHEHHUS, COCTOSIINE U3 MHOXKECTBA IOBTOPSIOIIUXCS CTPYKTYPHBIX 3BEHBEB.

... - IOJIUMEPHI, KOTOPBIE Pa3MArYaloTCs U IUIABATCS [IPU HArPEeBaHUU.

. - TIOJMMEPBI, KOTOPBIE HE Pa3MATr4aloTcs M HE IUIABSATCS IPH HarpEeBaHUU.

... - («momm» - «MHOTO») 00IIee Ha3BaHHUE KJlacca CIOXKHBIX BHICOKOMOJIEKYJISIPHBIX YTIIEBOJOB, MAKPOMOJIEKYJIBI
KOTOPBIX COCTOAT U3 JIECSATKOB, COTEH MJIN THICSIY OCTATKOB MOHOMEPOB— MOHOCAXapHU/I0B.

... - 1. Hactuua, conepraias HECIApEHHBIA AJIEKTPOH. 2. XUMHUYECKH YCTOMUYMBas IpyINIa aTOMOB B MOJIEKYJIE,
nepexofsas 0e3 M3MEHEHHS M3 OIHOTO XMMHUYECKOTO COEIMHEHHsS B Jpyroe. B xummdeckux ¢opmynax paanuka
n300paXaloT ¢ TOYKOI WIKM C He3aBepIIEHHON XMMHUYECKON CBS3bIO, HAIIPUMEpP, METHJI-paliKal 0003Ha4YaT GopMyIoi
CH3: wim CH3-.

... - peakums B3aMMOJEHCTBHS BellecTBa C TrajoreHamu (Qpropom, XiopoM, OpomMoMm miaH Hoxom).Paznugaror
3aMeleHne (3aMeCTUTENbHOE TaIOTCHUPOBAHNE) HIIH IPUCOEIMHEHHE (ITPUCOeIMHUTENHHOE T'aJIOTeHUPOBAaHNE).

. - peaxius MPUCOEIMHEHHUS BOABI K MOJIEKYJIE BellecTBa. MOJXKET MPOTeKaTh C pa3pyLICHUEM MOJIEKYJ BOIBI,
HampuMmep, NpH CHHTE3€ 3TAaHOJNA; THWApAaTalMy JTWICHA; WM 0e3 WX pa3pylIeHus, HamnpuMep, Npu 00pa3oBaHUH
KPHUCTAJUIOTHPATOB.

... - peakuus MPUCOSANHEHHS BOJOPO/Ia K MOJIEKYJIe OPTaHMYECKOTIO BEIIECTBa.

... - peaKIys IPUCOEAUHEHHS TaIOTeHOBOIOPO/Ia K MOJIEKYJIe OPIraHUYECKOTO BEIIEeCTRA.

... - peaKus, IPONUCXOSIIas C OTIICIUIEHNEM MOJIEKYJI BOJBI.

... - peakums, MPOMCXOAAIIAsl C OTIICIUICHMEM MOJIEKYJBl (MOJICKYJI) BOAOpPOJA OT MOJEKYJbl OpPraHWYeCKOTro
BelIecTBa ¢ 00pa30BaHMEM ITHKIIA WIIM KPATHOHN CBSI3M MEXIy aTOMaMH yTiepoJa.

- 3TO peaklus, NpUd KOTOPOH aToM WIM TIpynmna aToMOB 3aMElaeT aToM BOAOPOJA, rajloTeHa MU
(YHKIMOHANBHYIO TpPYNIy B MOJIEKYJEe OPraHMYecKOro COeJMHEHMs. B opraHudyeckodl XuUMHH, B OTJIMYHE OT
HEOPTaHMYECKOH, IPH PEaKIMAX 3aMEIICHHNS Jalle BCero 00pa3yroTcs /1Ba MIIH HECKOJIBKO CIIOKHBIX BEIIECTB.

... - BOCCTAaHOBJICHHE HUTPOCOCAMHEHHUH 0 aMHHOB B IIPUCYTCTBUH JKelle3a B COMSTHOW KHCIIOTE.

... - peaKLysi, KOTOpas IPH JaHHBIX YCIOBHUSX IPOUCXOHT TOJIBKO B OJJHOM HaIlpaBiieHHH (psiMoM). B wacTHocTH,
peaKku MOHHOTO OOMEHBI SIBISIIOTCS HEOOpAaTHMMBIMH €CIIH COOJIOAETCSl OJHO WM HECKOJBKO YCJIOBHWI: a) BBINANAeT

0caiok; 0) BBIACISAETCS Ta3; B) 00pasyeTcst cnadblil SEKTPOIUT, HAIIPUMED, BOJA.
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... - peakuus, KOTopas IpH JAHHBIX YCIOBHUSX MPOMCXOAUT B JIBYX B3aUMHO IPOTHBOIOJIOXKHBIX HAMPABICHHUIX
(IpssMOM 1 0OpaTHOM).

... - XUMHUYECKas peaKkuus, nmpu KOTOpOﬁ HU3MCHAKTCA CTCIICHU OKHUCJICHUA 3JICMCHTOB (BHGMCHTa).

. - XMMHYECKas PeakIys MEXIy )KUPOM U LIET0YBI0, IIPU KOTOPOH 00pa3ytoTCst MBUIO U TIIUICPHH.

... - peaKkmys, IpU KOTOPOH OT MOJEKYJbl OPTaHHYECKOTO BELIECTBA MPOUCXOAWT OTIICIUICHHE aTOMOB HIIH
ATOMHBIX I'pyIN 0e3 3aMEeHbI UX JIPYTUMH.

- TOITyYeHHWE IIOJIMMEPOB, KOTOPOE COMPOBOXKAACTCS OOpa3oBaHMEM MOOOYHOTO HU3KOMOJECKYISIPHOTO
MPOJYKTa, HAIPUMED, BOJBL.

... - peakius 00pa3oBaHMs BEICOKOMOJIEKYJSIPHOTO BEIleCTBa (TMOJMMepa) MyTEM MHOTOKPATHOTO IIPUCOSAMHEHUS
MOJIEKYJT HU3KOMOJIEKYJIIPHOT'O BellecTBa (MOHOMEpA).

... - B OPTaHMYECKOM XNMHH TaK Ha3bIBAIOTCS] XUMHUUECKHIE PEaKINH, IPH KOTOPBIX OJHH XUMHUYECKHAE COCUHCHHUS
MPUCOEIUHAIOTCS K KPAaTHBIM (ABOMHBIM WM TPOWHBIM) CBSI3SIM APYrOr0 XHMHUYECKOTO COEAMHEHHWs. B peakmmax
MIPUCOEIMHEHHSI U3 IBYX Pa3HbIX MOJIEKYJ 00pa3yeTcs OZHa MOJISKYJIa.

. - OKHCJIGHHE aJbJIeTHIOB IO KapOOHOBBIX KHCIOT B MPHCYTCTBHH aMMHAYHOTO pacTBopa okcuma cepedpa (I).
[Ipwu 3T0#1 peaknny Ha CTCHKAX MPOOMPKHU BBIICIACTCS ONECTAILINNA CIIOH METaJUTMIECKOTO cepedpa.

... - peaKuus, Ipu KOTOPOH U3 TPEX OMHAKOBBIX MOJIEKYJ 00pa3yeTcst OJJHa HOBas MOJIEKyJIa.

... - peaKuus, Mpx KOTOPOH MPOUCXOAUT BBIAETICHHUE TEIIOTHI.

... - peaxnus, Mpy KOTOPOH MPOUCXOUT ITOTIOIECHNE TETUIOTHI.

... - peaKnus MEeXIy CIIUPTOM M KHUCIIOTOH, PH KOTOPOH 00pa3yeTcst CIIOXKHBIN 3(hup.

... - IPU3HAKU MO0 KOTOPBHIM BEIIECTBA CXOIHBI IPYT C APYTOM WJIM OTIMYAIOTCS APYT OT ApYyra.

... - XMIMHYeCKasl CBsI3b, KOTOpas 00pa3yeTcs IpH MepPEKPHIBAaHNH SIICKTPOHHBIX 00IaKOB O JINHUH, COSTUHSIONIEH
LEHTPBI ABYX aTOMOB. MeX/y IByMs aTOMaMH MOXKET HaXOJUThCS He Oosiee OHON G-CBSI3H.

- CBs3b, KOTOpas 00pa3yercsi MpH MEPEeKPHIBAHUH 3JIEKTPOHHBIX OOJAKOB IO Pa3HbIE CTOPOHBI OT JIMHUH,
COCAMHSIONICH LIEHTPHI IBYX aTOMOB. Mex a1y IBYMs aTOMaMu MOKET HAXOAUThCS He OoJiee ABYX TM-CBSI3EH.

... - TIOJTy4eHue OoJIee CI0KHBIX BEIIECTB U3 00Jiee MPOCTHIX.

. - 1). CnoxxHpIe BemecTBa, B COCTaB KOTOPBIX BXOIAT KATHOHBI METAJUIOB MJIM aMMOHUS M aHHOHBI KUCIIOTHBIX
ocratkoB. 2). CII0XHbBIE BEIIECTBA, KOTOPbIE B BOAHBIX PAacTBOPAX IUCCOLUHPYIOT C 0Opa3oBaHUEM KaTHOHOB METAJLIOB
(aMMOHMS) ¥ aHHOHOB KHCJIOTHBIX OCTATKOB.

. - OpPraHMYecKHe BEIIECTBa, B MOJIEKYJIE KOTOPBIX YIJIEBOJOPOIHBIN PaKal CBsI3aH C OJHOH MM HECKOJIbKUMH
THIPOKCHIBHBIMU Ipymmnamu - OH.

. - MHOTOKpaTHO noBTopstomuiics yaactok MAKPOMOJIEKVYIJIBI (cm.).

. - n300pakeHNs MOJIEKYJI, B KOTOPOM ITOKa3aH MOPSIJIOK COEANHEHHUS aTOMOB MEXly cO00H. XMMHUUECKHE CBS3H
B TakuxX Qopmynax oOo3HawaroTcs yepToukamu. Hampumep, crpykrypHable ¢popmyns: H-O-H (monexyna H20), O=C=0
(monexyna CO2) u T.71.

... - IOPAOK 00pa3oBaHus OSIKOBBIX MOJIEKYJI. Pa3inuaroT epBUYHYI0, BTOPHIHYIO, TPETHYHYIO ¥ YeTBEPTHUHYIO
CTPYKTYpY Oernka.

... - I30Mep, Y KOTOPOTO OAMHAKOBBIE PaIUKaIIbl PACIIOTIOKEHBI IO Pa3HbIe CTOPOHBI OT INIOCKOCTH JIBOMHOM CBSI3H.

... - OpTaHUYECKHE BEIIECTBA, COCTOAIINE U3 YIIIepoia U BOAOPOIA.

... - YIIICBOAOPO/IbI, UIMEIOIINE TOJIBKO OAWHAPHBIE CBA3M MEXIYy aTOMaMH yIiepoJia M CO/IepKalline B MOJICKYJIe
MaKCHUMaJIbHO BO3MOXHOE 4Mciio aToMoB Bogopoaa. Cm. AJIKAHBI.

... = YTJIIEBOAOPO/IbI, UMEIOIHE B MOJICKYyJIaX ABOIHBIE WM (M) TPOMHBIE CBS3M MEXKAY aTOMaMH yriepoaa

- OpraHMYecKHe BEIIEeCTBa, COAEpXKallMe KapOOHWIBHYIO TPYNIy MW HECKOJIBKO THAPOKCHIBHBIX TpPYIII.
[NosiBieHMEe TaKOro Ha3BaHMUS CBSA3AHO C TEM, YTO MEPBbIE M3 N3BECTHBIX HAYKE YIJIEBOJOB OIMCHIBAINCH OPyTTO-(hOpMYIIOn
Cx(H20)y, hopmanbHO SBISSICH COSTMHEHUSIMH yTIIEpOia U BOJIBI.

- cnenupuveckne OENKOBBIE KaTadM3aTOpPbl, MPHUCYTCTBYIOIIME BO BCEX JKMBBIX KieTkax. [lodtm Bce
OMOXMMHYECKHE PeaKiiy, MPOTEKAIONIIe B JIIOOOM OpraHM3Me M B CBOEM 3aKOHOMEPHOM COYETAaHWH COCTABIISIONIME €T
00MeH BeIeCTB, KaTaTH3UPYIOTCS COOTBETCTBYIONIMMH (epMeHTaMu. HanpaBisist v perynupys oOMeH BemecTB, (hepMeHTHI

UTPAIOT BaXXHEHIIIYIO POJIb BO BCEX MPOIECCaX )KU3HEACITEIbHOCTH.
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... - comu MypaBbuHOH (MeTaHoBO#) KucmoTel HCOOH.

. - TpolLecc, NPOUCXOSIIHI B PACTEHUSIX Ha XJIOpOQHIIIe, B Pe3ylbTaTe KOTOPOrO YIIIEKUCIIbIH ra3 u Boja B
MPUCYTCTBUM CBETAa MPEBPAIIAIOTCS B IIIFIOKO3Y M KHCIOpoj. [oko3a nanee MpeBpamiaeTcs B Kpaxmal H IEIUTOIIO3Y.
YnpomgHHO ypaBHEHHE peakiuu POTOCHHTE3a MOXKHO 3amucath Tak: 6CO2 + 6H20 — C6H1206 + 602

... - TPyIIia aTOMOB B MOJICKYJIC OPraHUYECKOT0 BEIIECTBA, OTBEYAIOIIAs 32 XUMHIECKUE CBOMCTBA ATOT0 BEILIECTRA,
KaK MPEICTABUTENSI OJJHOTO U3 KJIACCOB OPraHMYECKUX COSTUHEHHIA.

. - 9TO B3aMMOJICHCTBHEC aTOMOB WM HOHOB, 00YCJIOBJIMBAIOIICE YCTOWYMBOCTh MOJICKYJIBI MIIH KPHUCTAIIA KaK
1esioro. OCHOBHBIC XapaKTePUCTHKH XUMHYECKOH CBSI3H —IPOYHOCTb, JJTHHA, MOJSPHOCTh, HAPABICHHOCTb.

... - YCIIOBHAs 3aIMCh COCTaBa BEIECTBA MPH MOMOIIU CHMBOJIOB JIEMEHTOB U MHJEKCOB, 0003HAYAMOIIMX YUCIIO
aTOMOB B MoJieKyJie. IH/IeKC paBHBINA ¢IMHUIIC HE 3aTIMChIBACTCS.

- 1). SBneHus, mpU KOTOPBIX OJHM BEIICCTBA, OOJAMAONIME OMPEICICHHBIM COCTABOM M CBOWCTBAMH,
MpPEBpPAIAIOTCS B JPYrde BEIIeCTBa - C JAPYTMM COCTaBOM M APYrHMH cBoWcTBamu. 2). IIpeBpalieHus OIHOTO HIN
HECKOJIbKUX BELIECTB (PEareHTOB) B OTJIMYAIOIIUECS OT HUX [0 XUMHYECKUM COCTaBY WM CTPOCHHIO BEIIECTBa (IIPOILYKTHI
peakuun).

. - TIOPSIZIOK COCAMHEHUSI ATOMOB MJIM MOHOB B MOJIEKYJIe, KPHCTAIUIE COTJIACHO MX BAJIICHTHOCTSM. XHMHUUYECKOE
crpoenne onuceBaercs CTPYKTYPHBIMU ®OPMVYJIAMU.

... -— yIJIeBOAOPOIbI ¢ ob1reit hopmysoi CnH2n, uMeronye B MOJICKYJIe IIUKII, 00pa30BaHHbBII aTOMaMH YIIIEpO/a,
1 HC UMCIOIINE KpaTHBIX CBSI3EH.
... - H30Mep, y KOTOPOTO OJIMHAKOBBIC PAIUKAJIBI PACIIONIOKEHBI [0 OJJHY CTOPOHY OT INIOCKOCTH ABOMHOM CBSI3U.

- JIBa JJIEKTPOHA, OCYIIECTBISIONINE XUMHYECKYIO CBsi3b. CBOOOIHAs HJICKTPOHHAs Mapa HE 3aHsATa B
00pa30BaHUK XMMUYCCKUI CBSI3H.

. - BEI[ECTBA, KOTOPbIe 00pa3yIoTCs MPU PEaKIUK ITePUPUKAIMHY, T.€. B3AUMOJICHCTBUM KUCJIOT CO CIIUPTAMHU B
MPUCYTCTBUH KOHIICHTPUPOBAHHOM CEPHOU KHCIIOTHI [TPU HATPEBAHUH.

- cpeactBa Uit OOpbOBI C BpEIHBIMU pACTEHHSMH, TIpHOaMu, HACEKOMBIMH, XXMBOTHBIMH. [lo cBoemy
MpeHa3HAYEHUIO TOApa3feisifoTcsi Ha Heckonmbko Bujo: OYHIMIUWABIL, TEPBULIUALI, MHCEKTHUILWIBI,
BAKTEPULIUBI, 300N IBI (cm.).

- OpraHMYeCKHE WIIM HEOPraHWYECKHE TOKCHYHBIC BEILICCTBA, BBI3BIBAIONIUE MPH MONAJaHUU B OPraHU3M

YCJIOBCKa OTPAaBJICHUEC

3.8. Ilpumepnuwiit nepeuens 3a0anuii 013 1a6OPAMOPHBIX padom:

JlabopaTopHasi pabora Nel

H3yuyenue BIAUSIHUSI CTPOEHHS BellleCTB HA UX CBOICTBA

1. Hzrorosjienne MmoaeJieit MoJIeKy.J1.

3adanue. TTocTpoiTe MIAPOCTEPIKHEBBIC U MACIITAOHBIC MOJICITH MOJICKYIL.

Buinonnenue onvima. JInsg mMOCTpOEHHST MOJEKYN HCIIONB3YWTE TUIACTIIIMH WIIM TMAJOYKH. JIJI M3TOTOBJICHUS
MOHeﬂeﬁ, COCTOAIIUX U3 pa3anH1,1x aTOMOB, HCHOHLSyﬁTe TIJIACTUIINH paSHBIX IIBECTOB.

Cobepure mapocTep)KHEBbIE W MacCIITaOHBIE MOAETH MOJEKYI (TOPOBOIOPO.IA, XJIOPOBOAOPOIa, HOJOBOAOPOIA,
BOJIBI ¥ cepoBOIopoaa. ChenanTe BIBOIBI.

2. CpoiicTBa BellecTB, HMEKIINX Pa3Hble KPHCTAJLUIMYECKHE PelleTKH.

3a0anue. WccnenmyiiTe OTHOIIEHHME K HAarpeBaHUIO BEIIECTB C WOHHOH, AaTOMHOH W  MOJICKYJISIPHOH
KPHUCTaJNINYECKUMH PELIETKAMH.

Buinonnenue onvima. B dersipe mpoOupku momectute okoyio 0,5 T' KakAOro BEHIECTBA: KPUCTAJUIMYECKON
MOBAapEeHHOM couin, ynucToro pedHoro necka (Si0;), caxapa W KpucTajuimdeckoro Hoxa. [Ipobupku ¢ caxapom U Honom

3aKpoiiTe KycoukaMu BaTel. Harpeaiite mpoOupky B utaMeHu ropenku 2-3 muH. Kakne n3MeHeHUs IPOU30IIIIH B KX I0H
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npobupke? Craenaite BHIBOJALI 0 (PU3MUECKUX CBOHCTBAX KAKIOTO BEIIECTBA, O CTPOSHUH MX KPUCTAIUTMUECKHUX PEIICTOK.
CXeMaTH4HO M300pa3uTe CTPOCHUE KPUCTAIUIOB 3TUX BEIICCTB.

JlaGopaTopHasi paGoTa Ne2

ITosyyenne ruipOKCHUAOB 1 U3yYeHHE UX CBOMCTB.

TI'maposns codeid.

3aoanue 1. Ha omblTax Mccieayiite XMMUYECKHE CBOMCTBA LIEJI0YEH, HEPACTBOPUMBIX OCHOBAaHHH, aM(pOTEPHBIX
THIPOKCHUIOB U KUCIIOT.

Buvinonnenue onvima. 1. B npobupky nomecture 0,5 © okcuma Kaiplus ¥ HanedTe 3-4mu Boabl. [lomydeHHBIH
pacTBOp pa3IenuTe Ha TPH YaCTH M B KAKAYIO 100aBBTE IO OJHOM KaIule pa3INYHBIX HHINKATOPOB.

PacTBopHI B IBYX NpOOHpKax HEHTpaIU3yHTe pacTBOPaMH Pa3IHMYHBIX KHCIIOT.

UYepe3 pacTBOp, HAaXOAAUIMICS B TpPeThell MpPOOMpPKE, C MOMOINBIO CTEKISTHHOW TPYOOUKH TMPOIYHTE BO3IYX
(ocTOpOXHO, YTOOBI HE pa3dpsI3raTh pacTBop!). UTo MPOUCXOIUT B Kax o TpyOke? OOBsICHATE HAOII0AaeMbIC H3MCHEHUS
1 3aTUIINTE YPaBHEHHUS IPOTEKAIOIINX PEaKIIHA.

2. B gucryro npoOupKy HajeiTte 1-2 MiI rHApOKCHAa HaTpus U 100aBbTE€ HECKOJBKO Kameidb cyibdaTa Menu 1o
00pa3oBaHUs OCaIKa.

[TonyueHHOE OCHOBaHHME pa3JieNuTe Ha Be yacT. [IpoBepbTe, Kak BeqyT ceOsi He paCTBOPUMBIC B BOE OCHOBAHUS
pu J0OaBICHIH PAcTBOPa KUCIOTHI M TP HarpEeBaHUH. 3alUIIATE YpaBHEHUS peakiuii. CpaBHUTE XUMHUYECKHAE CBOHCTBA
ies04ei 1 HepacTBOPUMBIX B BOJI€ OCHOBAaHUIA.

3. Hamefite B mpoOupky | Mi xiopuaa IUHKAa W IO KaIbIIM TOOABIIHTE pacTBOp THAPOKCHIA HATPHA O
o0pazoBaHus CTyAEHHCTOTrO ocanka. Paznenure ocanok Ha e yacti. K oiHO# 106aBbTe pacTBOP KHCIIOTHI, @ KO BTOPOW —
pactBop menoun. OOBsiCHUTE HaOIIOMaeMble SBICHUS. 3alUIIATE YPaBHEHUS MPOTCKAIOMNX peakiuif. CrenaiTe BBIBOJ O
CBOWCTBaX T'MAPOKCHJIOB: ILIENIOUEH, HEPACTBOPUMBIX OCHOBAHUH, aM()OTEPHBIX TUAPOKCHIOB M KUCIIOT.

3aoanue 2. I'uoponus coneti. C TOMOIIBI0 MHIUKATOPOB OMPEICITUTE CPEIBI PACTBOPOB PA3IUIHBIX COJICH.

BeinonHenue omnbita. 1. B mpoOupku Haneiite o 1 Mi1 pacTBOpOB XJIOpHAa HATPUSI, KapOOHATa HATPHSI U Cylb(ara
anmromuHUs. [IpoBepbTe, Kak H3MEHUTCS [IBET KPACHOTO M CHHETO JIAKMYCa MPU TOTPY>KSHUU B Pa3IHMYHBIC PACTBOPEIL.

2. JIobaBbTE B MPOOUPKH 10 OHO# Karute penondraneuna. Yro Habmomaete? Pe3ynbraTsl HAOMIOACHNH 0POpMHUTE
B BHUE TAOJIHUIIEL.

3. CocraBbTe ypaBHEHUS peakiuii MpoTeKaHus Tuapoau3a. Caenaite BHIBODI.

PactBop conu Oenondranens Jlakmyc

NaCl
N32CO3
Al(SO4)3

JlabopaTopHasi padora Ne3

XHuMHUYecKHe CBOHCTBA THIMMYHBIX METANI0B, HEeMeTALI0B M aM(pOTePHBIX 3JIeMEHTOB.

3aoanue. Viccnenyiite XaMU4YeCKHE CBOWCTBA METAJUIOB, HEMETAIIOB M aM(OTEPHBIX JIEMEHTOB.

Onvim 1. BzanumoaeiicTBHE MarHus ¢ KUCJIOTAaMH U ILEJIOYaMH.

Buinonnenue onvima.

ITomectute B 1BE IPOOUPKH CTPYKKH MarHusl.

B oy npobupky no6asete 10kamens 1 M pactBopa cepHoil kuciotsl, a B 1pyryto — 10 xarnens 1 M pactBopa
THIPOKCHUIA HATPHS.

3anuce nabriodenuil u pe3yibmamos onvima.

1. 3anmch HaOmMOACHUS.

2. Hanummre ypaBHEHUs IPOTEKAIOMIUX PEaKIMH
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3. 3anumuTe ypaBHEHHS PEaKIMi B3aMMOJICHCTBI MarHus ¢ pa30aBICHHBIM M KOHIIEHTPUPOBAHHBIM PaCTBOPAMHU
A30THOM KHCIJIOTBI, C KOHLEHTPUPOBAHHBIM pPACTBOPOM CEpPHOM KHCIOTH. PaccraBbTe KOI(QQPHUIUEHTH METOAOM
9JIEKTPOHHOTO OaslaHca.

Onwvim 2. B3aumoneiicTBre amOMUHMSA C KUCIOTaMH U IEI0YaMU.

Beinoanenue onvima.

Haneiite B ogny npobupky 10 kamens 1 M pactBopa cepHOil KUCIOTHI, a Bo BTopyto — 10 kanens 1 M pactBopa
ruapokcuaa Harpus. OMyCTHTE B HUX IO TPaHyJe allOMUHHA (WIM MO KyCOUYKY JIIOMHHHEBOH (DOJIBIM OJMHAKOBOTO
pasmepa).

3anuce HabaroOeHull u pe3yrbmamos onvimd.

1. 3ammce HAOIIOOEHNS.

2. Hanmumre ypaBHEHUS ITPOTEKAIOIIUX peaKkuuit

3. 3anumuTe YpaBHEHHUS peakiiii B3aMMOACHCTBHS aJIOMHUHUS C pa30aBIIeHHON a30THOW KHCIOTOH. PaccTaBpTe
K03(h(PUIIMEHTHI METOJOM JIEKTPOHHOTO OaaHca.

JladopaTopHasi padora Ned.

6.1 O3HakoMiieHMe ¢ 00pa3suaMM BaKHeHIUMX COJIeH HATpHMsA, Kajus, KaJabUMA W MarHusi, cpaBHeHHe
XMMHYeCKOH aKTHBHOCTH METAJLJIOB.

3aoanue. O3HaKOMBTECh C BBIIAHHBIMH 00pa3naMH BaKHEHINIUX COJEH HATPUS, Kalus, KaIbLIUs U MarHusi U
3aIOJHUTE TAONHILY.

HasBanue ®dopmyna Buewnuit Bug Haxonutcs B npupoae uinu [Ipumenenue

NOJIY4aroT XUMUYCCKUM ITYTEM

6.2 OxkpamiuBaHye NMJIAMEHH COJISIMU LIEJOYHBIX U LIeJ0YHO3eMeJbHbIX MEeTAJJIOB.

3aoanue. Hayuntech XMMHUYECKUMU METOJAaMH OMPENEISITh HalW4ue (UM OTCYTCTBHE) MOHOB KajWsl, HATpHS,
KaibIus. (DTH MOHBI MOXHO MICHTH(OHUITUPOBATH IO OKPACKE IIAMEHH. )

Buvinoanenue onvima. 1. B npoOupky Haneiite 1 M CONSHOW KUCIOTHI U OMYCTUTE B HEE Ha HECKOJBKO CEKYH]T
MIPOBOJIOKY. 3aT€M BHECHUTE MPOBOJIOKY B IJIaMs U IPOKAJIUBANTE A0 TEX MOP, MOKA IJIaMsl HE IePECTaHET OKPAILMBATHCS B
HEECTECTBEHHBIHN JIJIsl HETO IIBET.

2. OctyauTte NMpOBOJIOKY M BO3BMHUTE €10 KPYIHHKY CyXOH cojiu. BHeCUTe NpOBOJIOKY B COJSIHYIO KUCIOTY H
MpOKaJnuBalTe B TJIAaMEHHU.

UYroOBl JIydIlle paccMOTPETh OKpaIllMBaHWE IUIAMEHW HWOHAMH Kallks, BO3BMHTE CHHEE CTEKJIO. Pe3ynmpTarhl
UCCclieIoBaHus 0POPMHUTE B TETPAIX B BUIIE TAOIHUIBL.

Honnl Comu Okpacka 11aMeHu

Li*
Na*
K+
Ca*

6.3 IloayueHune H3BeCTKOBOM BOIbI U ee B3auMojeiicTrBue ¢ okcuaom yriaepoaa (VI).

3aoanue. I3yunte Ha OMBITE CBOWCTBA COSTUHEHUSI KAJTBIINS.

Buinonnenue onvima. 1. B mpobupky nomectite HEMHOTO OKCH/IA KaIbLusl U npuuteiite 3-4 mut Bogbl. [TosrydeHHbII
pacTBOp UCHBITAWTE PACTBOPOM MHAWKATOpA.

2. YacTb KHIKOCTH OTOUIBTPYITE OT ocazka. [lorydeHHbIi mpo3padHblii GrIIbTpaT pa3aenanTe Ha JBE YacTH.

3. OcTaBmIyiocs )KHAKOCTh (C 0CaAKOM) M (QMIBTPAT B OAHOM M3 MPOOMPOK HEHTpanu3yiiTe pacTBOPOM COJSTHOM
KHCJIOTBI.
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4. Yepe3 GuubTpar, HaXOIAMIMICS B TPETheW MPOOHMpPKE, ¢ TIOMOIIBIO CTEKISIHHONW TPYOKH MPOIYHTE BO3AYX
(ocTOpOXKHO, YTOOBI HE Pa30peI3raTh pacTBop!). OOBCHUTE BCE SBICHHS, KOTOPHIC BbI HAONIOATU. 3aNHUIIUTE YPAaBHCHUS
MIPOUCXOJUBIINX PEAKIUH.

JlaGopaTopHas padoTa Ne5

KayecTBeHHbIe peaKkIinM HA Pacro3HOBaHNE HOHOB

Cu**, Fe**, Fe*, Zn*".

3aoanue. TlpoBenuTe Ka4eCTBEHHBIE PEAKLIUK Ha HOHBI ME/IH, JKelle3a, [IMHKA.

Buinonnenue onvima.

1. Haneifre B mpobupky 1 M1 pacTBOpa THOPOKCHIA HATPUSA U JOOABHTE HECKOIBKO Kalelbh PACTBPOA COJI MEIH 10
BBINIa/IeHUsI ocaka. Hanumimure nonHoe ypaBHeHne peakuun. OTMeThTe IPU3HAK NPOTEKAHUS STOH PEaKIUH.

2. K 4-5 xamursam pactBopa xjopuaa win cynbgara sxenesa (I11) nobaBete 1-2 kammm pacTBOpa THOIHMAHATA KU,
Kak m3meHunace okpacka pactBopa? Hamuminmure MOHHOE ypaBHEHHE peaklWH, YYMTHIBAs, 4TO OOpa3oBaBLIAsCs COJb —
Tronunanar xene3a Fe(CNS); — Manoanccomuupyomnee coeTnHeHUE.

3. K HeckonbkuM KarisiM pactBopa xyopuza xkenesa (11) no6aBpre 1-2 karmim pacTBopa KpacHOH KPOBSIHOW COJIH.
Kakoro nBera BemaBmmid ocanok? Hammmmure MOHHOE ypaBHEHHE PEaKIWH, YYUTHIBAs, YTO OCAIOK (TypHOyJeBa CHHB)
umeet coctaB Fes[Fe(CN)s)a.

4. Haneiite B mpoOupKy | Mi pacTBOpa CoNM IMHKA M N0 KallUIIM 00aBIAHTE PacTBOP INEJIOYH N0 BBIAJCHUSI
CTY/ICHHCTOr0 OeclBETHOTO ocajka. Hamuiure ypaBHeHUE 3TOH peakui B HOHHOM BHJIE.

JlabopaTopHasi padora Ne6

CocraBieHue IIAPOCTEPKHEBBIX MO/IeJIel MOJIeKYJI MeTaHa, MPONaHa, 3THJIeHA, AlleTHJIeHa, AMMHAKa, BOJbI,
YKCYCHO#l KMCJIOTBI.

Heobxooumvle mamepuanst u npucnocobienus: IIACTUINH CBETION0 M TEMHOTO LBeTa (WJIM IJIAaCTMacCOBBIE
[Iapsl), MATOYKA U CITUYKH.

Mopeanb moseky.ast merana CHa

U3 Georo wiu CBETI0-T0Iy00T0 IIacTIIIMHA (MM U3 IPYTOT0 MaTepraia) H3rOTOBTE YeThIPE HEOOIBITNX MIapUKa
OJIMHAKOBOTO pa3Mepa, U3 IIACTUIIMHA TEMHOTO I[BETa — OJJUH LIapHK, THaMeTp KOToporo B 1,5pa3a Gonblire mpeaslaymnx,
9TO TPUOIM3UTEIBHO TPABIIIFHO IMEpefaeT COOTHOIICHHWE pa3MEepOB aTOMOB yriiepona M Bomopoxa. HamersTe Ha
MTOBEPXHOCTH TEMHOTO IIApHKa, N300pakaroIIero yriepoa, YeTrpe paBHOYJaJIeHHBIE IPYT OT Jpyra TOKH, BCTaBBTE B 3THX
MECTaX IMAJOYKH (CIIMIKH) U C MOMOIIBIO HUX MPUCOSIUHUTE CBETIIBIC IAPHUKH, H300paKaroIie BOIOPO/I.

Mopaean MoaekyJbl nponana Cs:Hs

U3 Gemoro uinm cBeTIIO-TOIyOOTO INTACTHUIIMHA H3TOTOBBTE § MAPUKOB OJUHAKOBOTO pa3Mepa (aToMBI BOJIOPOIa) U
13 TEMHOTO MJIACTWIIMHA — TPU IIapuKa (aTomsl yriieposa). Kak u B mpeasiayiieM ciydae, TeMHbBIE IMAapUKH JT0JDKHBI 0aTh
Oonbmie cBeTbIX B 1,5 paza. Tpu TeMHBIX mapuka (aTOMBI yTIIepoJa) COSIUHUTE MEXTy COO0H ¢ TOMOIIBIO MMAIOYEK HITH
CITUYEK TaKUM 00pa3oM, YTOOBI YToil MeXIy HUMHU cocTaBiisi 109°. Teneps K KaKIOMY «aTOMY YIJIepoJia» MPUCOCTUHUTE,
KaK U B IIPEBIIYIIEM CIIy9ae, «aTOMBI BOJIOPOJIay.

Mopesau MoJieKy.1 3TaHa, STUJIEHA M alleTHIIeHa.

AHaOrn4HEIM criocoOoM (Kak W B ciIydasx m3rotoBieHus mojeneit monekyn (CH4 u CsHg) mocrpoiite monmenn
mouekyn atana (C,Hs), oatunena (C,Hs) u anerunena (CoHy).

Mopaean mosekyJibl yrcycHoli kuciaorsl CH3COOH.

M3roToBuB M3 ITACTHINHA KPACHOTO IIBETA aTOMBI KHCIOPOAA, IOCTPOUTE MOJIETHh MOJIEKYJIBI YKCYCHON KHUCIIOTHI.

Mopeanb moaekyJbl ammuaka NHis.

W3 mnacTrivHA 3€JIGHOTO [BETa U3rOTOBHTE MAPHK (aTOM a30Ta), KOTOPBIA JOJDKEH OBITh B 2 pasza 0oJblle, 4eM
«aToMbI BoZopoaa». [IOMEeCTHB «aToM a30Ta» B BEPIIMHY, IIOCTPOUTE TPEYTOJbHYIO MUPAMHIY, OCHOBAHUE MMHAPAMHUIBI
00pa3yIoT «aTOMBI BOJIOPO/Ia» COSAMHEHHBIE MEXTy COOOH C TIOMOIIIBIO MAJI0YEK MIIN CTIHYEK.

Mopeab moaekyJabl Boasl H20.
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CoenuHuTE IBa CBETIBIX LIAPHKA — «@TOMBI BOAOPOJa» C «aTOMOM KHCIOpOJa» (KpacHBIN INIApUK) TaK, YTOOBI
MEXY «aToOMaMH BOJOpPOJa» 00pa3oBaliCcs yroi, paBHbIi 104°.

JlaGopaTopHas padora Ne 7

IosyyeHue 3THIIeHA M U3Y4YeHHeE ero CBOICTB

Peaxmusbvl u 060pydosanue: METANIMYECKUH IITATUB C JIAKOH, CIMPTOBKa (ropelika), MpoOrpKa ¢ ra300TBOJHOM
TpYOKOH, 1Be MPOOUPKH (TIOMEHBIIIE), OCKOJIKH (aphHopoBOi MOCYABL, STUIOBBIN CITUPT, CEpHAs KUCIOTa, OpoMHast (HoxHas)
BoJa (2-3 karuu 6poma uiu Hozaa B SO M1 BOAIBI), PAaCTBOP NEpMaHIraHaTa Kajusl, IOJKUCICHHBIH CepHOI KNCIOTOMH, CITMYKH.

Co0OpaB yCTaHOBKY IS TOJY9IEHHS T'a3a, IPOBEPHTE €€ TEPMETUIHOCTD.

Beinonnenue pabomul.

IMosny4yenne yTHIeHA AernapaTamueii ITHIOBOr0 cnupra. B cyxyro npoOupky Haneiire 3-4 M1 roToBoi cMecH
STHJIOBOTO CIIUPTA M KOHIEHTPHPOBAHHON CEPHOI KHCIOTHI M TIOMECTHTE B HEE HECKOJIBKO OCKOJIKOB (happopoBOil HaIIku
(U1l paBHOMEPHOTO KUIICHHUS).

3akpoiite TpoOupKy HpoOKOil ¢ ra300TBOAHON TPyOKOW W yKpemuTe B Jamke mraTmBa. CMech HarpeBaiiTe
OCTOPOXKHO, cOOIO/Iast IpaBuiIa TEXHUKU O€30MacHOCTH.

B3aumopeiicTBue 3THIeHa ¢ OpomHOii (ifoaHoii) Boaoi. KoHer ra300TBOIHOI TpyOKH MOTpy3UTE B TPOOHUPKY,
rie Haxoaures 1,5 Mt OpoMHOit (01HOI) BOJIBI, MPOITyCKalTe 3TUIICH 0 TeX 110, T0Ka PacTBOpP Ha 00ECIBETUTCSI.

B3aumojeiicTBHe 3TH/IeHA ¢ PAacTBOPOM MepMaHranarta kajumsi. He mpekparmas HarpeBaHHs CMECH, OITyCTHTE
KOHEI| Ta300TBOIHON TPYyOKH B MPOOHMPKY C MOJKUCICHHBIM PAacTBOPOM IepMaHraHara Kamus. [Ipomyckaiite sTuiieH 10
o0ecIBeUnBaHUS PacTBOPA.

I'openne 3Tuiena. He mpexpaimas HarpeBaHus CMECH, NTOBEPHUTE ra300TBOJHYIO TPYOKY OTBEpCTHEM BBEpX U
MOZIOKTUTE BBIACISIONIMICS Ta3, oOpaTuTe BHUMaHHWE Ha TopeHue sTwieHa. [Ipekpature HarpeBanme, yoepure padouee
MecCTO.

Omeemobme Ha credyiowue 6ONPOChL:

A) Kaxoii ra3 BelienseTCs IpU HarpeBaHUU CMECH STHJIOBOTO CIIUPTa M CEPHOM KUCIOTHI?

B) YUro BBI 3aMeTHIIM TIPH MIPOITyCKAaHHUH 3THIICHA Yepe3 OpoMHYO (HOIHYI0) BOLY M pacTBOP IEPMaHraHaTa Kajaus?

B) ITouemy aTniieH roput Gosee CBETSAUIMMCS TUIAMEHEM, YeM MeTaH?

I') Yem oTiimgaroTcst CBOMCTBA STHIICHA OT CBOHCTB HACHIIIICHHBIX YTICBOIOPOIOB?

Hammucas YpaBHCHUA COOTBECTCTBYIOIIUX peaKHHﬁ, O6'I)$ICHI/ITC 3aMCUYCHHBIC BaMH U3MCHCHMU.

JlabopaTopHasi paboTa Ne§

PacTBopeHme rinnepruHa B BojJe U ero peakius

¢ ruapoxcuaom meau(Il)

Peaxmusbvl u 0b6opydosanue: TINIIEPUH, AUCTHIIMPOBAHHAS Boa, 2 %-HBbIH pacTBop cynbgara meau (1I), 10 %-
HBII PacTBOP THAPOKCUAA HATPHS, IPOOUPKH.

Buinonnenue pabomut

1. B mpoGupky Hameiite 2-3 MJ JUCTHIIMPOBAaHHOW BOJBI M Jo6aBbTe 0,5-1 M TIHIEpHHA, THIATEIHHO
nepemeraiire cMecb. OOpaTuTe BHUMaHKE, TIINIEPHH, Kak OoJiee TsDKeas dKHUIKOCTh, 00pa3yeT HIDKHUHN CIIOH.

2. B mpobupky Haieite 3-4 mu pactBopa cyinbpara menu (II) u nobaBbTe pacTBOp THAPOKCHIA HATPHS 10
BBINIa/ICHUS Ocaka. YToObI ONBIT yascs, Hy>KHO B3SITh M30BITOK Mienoun. [lomyueHHy1o cMech pa3jienuTe B JIBe IPOOUPKH,
B OJIHY BHECHTE HECKOJBKO Kallelb TJUIEPHHA U CPABHUTE C COACP)KUMBIM BTOpOH mIpobupku. CMech ¢ TIIHIEPUHOM
XOpOIIIEHBKO B30OJITAWTE M CHOBA CPABHUTE C COJEPKUMBIM BTOPOH mpoOmpku. OcaJok B MPOOHMPKE C TIMLEPHHOM
pacTBopseTcs 1 00pazyeTcsa pacTBOP CHHETO IIBETa.

OOBsicHUB HaOII0JaeMBbI€ SIBJICHUS, HAITUIIUTE YPABHEHUS PEAKIIUH.

KayecTBeHHan peakuusa Ha
MHOroaToMHble CNUpPTbI
B3aumopaeincTBme CO CBEXENPUrOTOBAEHHBIM OCAZKOM
ruapokcuaa meau (1), KOTOPbIN pacTsopseTca ¢
06pa3oBaHNeM APKO- CUHErO PacTBopa

|
(lm_.o" + Cu(OH)2 ~ cu—o\c + 2H20
u

_ &3 MyShared
cH,—om SH2—07 |t edl
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JladopaTopHasi padoTa Ne9

IIBeTHBIC peaknuu 0EJIKOB.

Peaxkmusvl 1 0bopyoosanue: mTaTUB, TNpoOUpKa, TNHIETKa, (UIBTpOBaNbHas Oymara, BOpOHKa, KoJoOa,
HarpeBareIbHbIN nprbop, Oemnok siiua, 10 %-Hblil pacTBOp TuApoKcHaa HATPHs, 5 %-Hblil pacTBop cyibdara meau (1), 10
%-HBII pacTBOP TMIPOKCHIA aMMOHUS, alleTaT CBUHIIA, KOHIIEHTPUPOBAaHHAS a30THAsI KUCIOTA, (JOPMAIIHH, STAHOIL.

Buinonnenue pabomul

1. Buypemosas peaxyus. B mpobupky HameWTte 2 MJ pacTBopa Oenka W 2 MJI pacTBOpa THAPOKCHIA HATPHS,
nobaBpTe 2-3 kamium pactBopa cynbgara mean (II). Ilpm BerpsixuBaHumM cMecu oOpasyeTcsi KpacHO-(uoseroBoe
OKpAaIlIMBaHHUE, YTO CBUACTENHCTBYET O HAINYNH B cMecH Oenka. Takast KadecTBEHHAs peaKIisl Ha3bIBACTCS OUYpemosou.

2. Kcanmonpomeunosas peaxyus. B mpobupky Hanelite 4 Mi1 pacTBopa 6enka 1 | M1 KOHIICHTpUPOBAaHHOH a30THOM
KHCJIOTBI, OCTOPOXHO Harpeiire cMech. [1pu aToM Beimanet ocanok. Kakoii oH nmeer uset?

Ecnm B 06e3:XxHpeHHOE MOJIOKO JOOABUTH HECKOJIBKO KaIleNIb @30THOH KHCIIOTHI, TO HAUMHAETCS CBEPTHIBAHUE OENKa.
Kakas peakuust npy 5TOM POUCXOANT?

3. Buinadenue 6eaxa 8 0cadok 6 RPpUCymcmeuu Conell maicenbix Memaios.

Boszpmure aBe mpoOUpKH, B KaXIyl0 HaseiiTe 1o 2 M1 pacTBopa Oellka, 3aTeM BHECUTE HECKOJIBKO Kalelb B IEPBYIO
mpobupky pactBopa cymedparta memu (II), Bo Bropyro — pactBopa amerara cBuHma (II). B mpoGupkax obOpasyroTcs
TBOPOYKUCTHIE OCAJKH, TaK KaK B pacTBOpax cojel OeJKH II0Xo pacTBopstoTcs. OOBSICHUTE MPOUCXOASIINE B TPOOUpPKaX
N3MECHEHMS.

4. Jleticmeue gopmanuna u cnupma na 6eixu. Bospmure nBe NpoOUpKH, HaneiiTe B OAHY STUIOBBII CIHPT, BO
BTOpYIO - (hopmanuH. JJobaBeTe B mpoOupku mo 1 mi pactBopa Oenka. B ob6enx mpoOupkax BhImagaer ocaiok. [Touemy
0cCajIki He pacTBopsieTcs B Bojie?

5. Ceepmuisanue (Oenamypayus) 6enxkoé npu Hacpesanuu. HaneliTe B NMpOOHPKY pacTBOp SMYHOTO Oellka |
HarpeBaiite 1o KureHus. PacTBopsieTcst M NMOJTyYeHHBIH 0calloK IpH Ao00aBieHnH Boapl? OOBsICHUTE, IOYEMY OCaJIOK He
pacTBoOpsieTcs.

JlabopaTopHas pa6ora NelQ

Pacno3HaBaHue IJ1aCTMACC H BOJOKOH

Obopydosanue u peakmugul: 0OpasLpl IIACTMACC H BOJOKOH IOJ HOMEPAMH, CIIUPTOBKA, CIIMYKH, CTCKIISTHHBIC
MAJIOYKH, TUTeJIbHBIE IIHUIIBI, aCOECTOBBIC CETKH.

B pa3HBIX makeTax mojJ HOMepaMu MMERTCS 00pasipl miactMacc. [1onb3ysach MpUBEACHHBIMH HIKE TaHHBIMH,
OIIpe/ieNIuTe, 0] KAKUM HOMEPOM Kakasl IIacTMAacca HaXOJQUTCS.

Tonusmunen. Tloxynpo3payHbIi, SMACTHYHBIN, )KUPHBIA Ha OLIyNb MaTepuall. [Ipn HarpeBaHWU pa3MsArdaeTcs, u3
paciuiaBa MOXKHO BBITSIHYTh HHMTH. ['OpUT CHHEBAaThIM IUIaMEHEM, paclpoCTpaHsis 3amax paciulaBIeHHOro mnapaduHa,
NPOJIOJDKAET FOPETh BHE MIIAMEHH.

THonusunuaxaopud. DIaCTUYHBII UM KECTKUI MaTepua, IpyU HarpeBaHUU OBICTPO pa3Msrdaercs, pasjiaraercs ¢
BBIICIICHHEM XJIOPOBOAOPOAA. [OPHUT KONTAIINM IJIAMEHEM, BHE IUIAMEHH HE TOPUT.

IHonucmupon. Moxer ObITh IPO3pavyHBIM U HEMPO3PAvyHBIM, YacTO XpyIok. [Ipu HarpeBaHuu pasmsirdaercs, U3
paciuiaBa JIETKO BBITAHYTh HUTH. ['OPHT KONTSALIMM IIaMEHEM, PaclpOCTpaHss 3alax CTUPOJIa, MPOJOIDKAET TOpeTh BHE
IUIAMEHH.

Honumemunmemaxpunam. OOBIMHO IIPO3payeH, MOXET HMETh pa3IMYHYI OKpacKy. IIpH HarpeBaHUH
pa3MsryaeTcsi, HUTH He BBITSATUBAIOTCS. ['OPHUT )KENTOBATHIM IUIAMEHEM C CHHEH KaliMOil U XapaKTepHbIM MOTPECKHBaHHEM,
pacrpocTpassis 9HUPHBII 3amax.

Denongopmanvoecuonas naacmmacca. TeMHBIX TOHOB (OT KOPHYHEBOIO A0 uepHoro). IIpm HarpeBaHuu
pasmnaraercsi. 3aropaercsi ¢ TpyJIOM, pacpoCTpaHsis 3anax (eHona, BHE INIAMEHHM ITIOCTEIICHHO aCHET.

Pacno3nasanue 6010koH.

B pa3HbIX makeTax I1moJi HOMEpaMH cojepikarcs o0pasibl BOJOKOH. [10b3ysich MPHUBEAEHHBIMU HUXKE TaHHBIMH,
OIIpe/IeNIUTe, 10l KAKUM HOMEPOM KaKoe BOJIOKHO HaXOJHUTCHL.

Xnonok. I'oput OBICTpO, pacpoCTpaHsis 3amax *KeHHOH Oymar, Iociie CropaHust OCTaeTCsl CEPhIH Terel.

Lllepcmy, namypaneuviii wienk. IOpUT MEUIEHHO, C 3aIlaXOM JKKEHHBIX IIEpbeB, MOCJIE CrOpaHus obOpasyeTcs
YEepHBIN MapHK, IPU PacTHPaHUH NPEBPAILAIOIIUICS B TOPOIIOK.

Ayemammnoe 6o1okHo. 'opuT OBICTPO, 00pa3ys HEXPYIIKHUIA, CIIEKIIUICS IIapuK TEMHO-0yporo nBeTa. B otnuuue ot
JIPYTUX BOJIOKOH PAacTBOPSETCS B allETOHE.
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Kanpon. Tlpm HarpeBaHWUM pa3MsArdaeTcs, 3aTeM IUIABUTCSA, W3 pPAcIUlaBa MOXKHO BBITSHYTh HHTH. [ opwr,
pacrpocTpaHss HEPUSATHBIN 3amax.

Jlagcan. llpyn HarpeBaHWM IUIABUTCA, W3 pacijlaBa MOXKHO BBITSHYTH HUTH. ['OpHUT KONTAMMM IUTaMEHEM C
00pa30BaHUEM TEMHOTO OJICCTSINETO MapUKa.

4. 3ajaHuMsi WM HHbIe MAaTepHaJbl, He00XOAMMbIE /Js1 OLEHKU 3HAHWH, YMEHMIH,
NPaKTHYECKOT0 ONbITA, XapaKTepu3ywiux GopMUpoBaHie KOMIIETEHIIM B mMpolecce 0CBOEHHs
00pa3oBaTeJIbHON NPOrPaMMBbl M I CHUIINHBI, B X0/1€ IPOMEKYTOYHOM aTTeCTAIMHU

4.1. IIpumepnsie eonpocel K oughgpepenyuposannomy 3aueny

1. Tlpeamer opraHuduecKoil XUMHHU: €€ BOZHHKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B MOJIYYCHHH HOBBIX BEIECTB U
MaTepHaJoB.

2. Teopus cTpoeHUs opraHuueckux coequHeHuii A.M. ByTiepoBa, €€ OCHOBHBIE MTOJOXKECHHUSL.

3. CrpykrypHble (JOpMYIIBI OpraHU4YECKUX BeuecTB. [ 'oMoorus, nzoMepusi.

4. Xumudeckas CBA3b B OPTaHUUECKUX COCANHEHUSX - OJMHAPHBIC U KPATHBIE CBSI3H.

5. IlpencraBienue o KiacCU(pUKALMK OpPraHUYECKHX BellecTB. HoMEHKIaTypa OpraHMYecKHX COEIHHEHHI
(cuctemarnueckas) ¥ TPHBHAIBHBIE HA3BaHUS BAXHEHIIINX MPEICTaBUTEIICH KIIACCOB OPTaHUYECKHX BEIIECTB.

6. DOKcHepuMEHTaJbHBIE METO/IbI H3YUEHHs BEUIECTB U UX NPEBPAIICHUI.

7. AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHIECKUH PsiI.

8. MeraH W 9TaH - mpocTeilire NPEeICTaBUTENIH AIKAHOB: (M3MYECKUE W XUMHYECKHE CBOWCTBa (peakuuu
3aMEIIECHUS U TOPEHUS), HAXOK/ICHHE B IPUPOJIE, MOITyUYCHHE U IPIMEHEHHE.

9. AJKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUHN PSI.

10. OTuneH 1 NpoNMiIeH - MPOCTEHIINE MTPEACTABUTENN AJIKEHOB: (PU3NUECKHUE U XMMUUECKHE CBOWCTBA (peakiyun
THIPUPOBAHUS, TAJIOTCHUPOBAHUS, THPATAllUY, OKUCIICHHUS U NOJMMEpHU3allii), HOJIy4eHNe U IPUMEHEHHE.

11. Ankaguensl: OyramueH-1,3 m metmnOytaaueH-1,3: cTpoeHHe, BaKHEHINE XUMHYCCKHE CBOMCTBA (peakiust
MOJIMIMEPH3aIiH).

12. [TosryyeHue CUHTETUYECKOTO KayuyKa U PE3UHBI.

13. ANKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUSI, TOMOJIOTUIECKUH PsiI.

14. Atietunex - MpOCTEHIINH MPEACTaBUTENb AJKHHOB: COCTaB, CTPOCHUE, (PM3NUECKHE M XMMHYECKHE CBOHCTBA
(peakiyu ruapUpPOBaHUS, TaJOTCHUPOBAHUA, THAPATALIUH, TOPEHHS), TOTyUYCHHUE U IPUMEHECHHUE.

15. Apensl. bensomx: cocraB, cTpoeHHe, (U3NYECKHE W XUMUYECKHE CBOMCTBa (PEakIHWW TaJIOTCHUPOBAHHUA M
HUTPOBAHUA), OTYICHUE U IPUMEHEHHE.

16. TokcuuHOCTD apeHOB. ['eHeTHdeckas CBSI3b MEXIY YIJIEBOAOPOJAMH, NPHHAUICKAMMMH K Pa3IUIHBIM
KJIaccam.

17. [IpupoHble NCTOYHUKH YTiIeBOAOpOOB. [IpupoaHbIi ra3 ¥ momyTHbIE HETIHBIE I'a3bl.

18. Hedpte m e€ mpoucxoxaerue. CrocoObl mepepaboTku He(TH: TEPEeroHKa, KPEKUHT (TepMHUYECKH,
KaTaJIUTHYECKH), TUPOIIN3.

19. [IpoxykTel IepepabOTKH HEMTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yrojb U NPOITyKThI
ero nepepadoTKu.

20. DKkcriepuMeEHTAIbHBIE METO bl U3YUESHHSI BENIECTB U UX MPEBPAIeHHIT: 03HAKOMJIEHHE C 00pa3iiaMu T1acTMacc,
Kay4dyKOB M pe3uHbl, KosuteKuun «Hed1e» 1 «YT0Ib», MOIETMPOBAaHIE MOJICKYJT YTIIEBOAOPOIOB U IaJOT€HONPON3BOIHBIX,
IIPOBEACHUE ITPAKTUIECKON pabOTHI: MOJTyUYeHHE ITUIICHA 1 U3Y4YEHHE €r0 CBOMCTB.

21.TIpenenbHble OAHOATOMHBIE CHMPTHL. METaHON M ATAHON: CTpOEHME, (pU3MUecKre M XMMUYECKHe CBOHCTBa
(peakmuy ¢ aKTUBHBIMU MeTaJUIaMH, TaJJOT€HOBOJAOPOAAMHU, TOPEHNUE), IPUMEHEHNE.

22. BoaopoHbIe CBA3M MEXy MOJEKYIaMU CIIUPTOB. [leficTBUe MeTaHOIa U 3TaHOJIA HAa OPraHKU3M YeIOBEeKa.

23. MHOTOAaTOMHBIE CHUPTHL. OTWICHTIHNKOIb M TIHMIEPHH: CTPOCHHE, (U3MUECKHE M XUMHUYECKHE CBOHCTBA
(B3aMMOJIEHCTBHUE CO MICIOYHBIMHU METAIUIAMH, KaUe€CTBEHHAs! pEaKklysl HAa MHOTOaTOMHBIE CITUPTBI).

24. ]JleiicTBre Ha OPTaHU3M YEIOBEKAa MHOTOAaTOMHBIX CIUPTOB. [IprMeHeHne TIauneprHa 1 STHIICHTIAKOJIS.

25. ®eHon: CTpOEHHME MOJIEKYINBl, (pU3NYecKHe M XUMHYeckue cBoicTBa. TokcmyHocTs (eHoma. ITpumenenne
(denona.

26. Anpnerunpl.  DopManbaerui, aneTaiubIerda: CTpoeHHe, (pu3nueckre M XUMHUYECKHE CBOMCTBa (peakiuu
OKHCIICHHS ¥ BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINN), TOIYICHNE U IPUMEHEHNE.

27. OHHOOCHOBHLIC npeacibHbIC Kap6OHOBI)IC KHCJIOTHI.

35



28. MypaBbrHasi U YKCYCHasl KHCIIOTBI: CTpOeHHUE, GU3MYECKHE W XUMUYECKUE CBOWMCTBA (CBOWCTBA, OOIIHE IS
KJIacca KUCJIOT, peaklus 3Tepu(UKaIum), IOJy4CHUE U IPUMCHEHUE.

29. CreapuHOBas 1 OJIEMHOBASI KMCIIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX KHCIIOT.

30. Mbu1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIIEE JICHCTBHE.

31. Croxxubre 3puUpPHI Kak IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIH3 CIOKHBIX 3()HUPOB.

32. Kupsl. 'maponus xupos. [IpumeHenue xupoB. bruosorndeckas posis >KUpoB.

33. YrieBosl: cocTaB, KiacCH()UKALNS YTIIEBOAOB (MOHO-, T~ U TIOJHCAXaPHIBI).

34.T'nroko3a - NpPOCTEHINIMH MOHOCaxapuJI: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (M3MYECKHE U XUMHYECKHE
cBoiicTBa (B3amMmoneiictBue ¢ rtuapokcumom Menu (IT), okmcneHme amMMmmadHBIM pacTBopoM okcuma cepebpa (1),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIFOKO3bI), HAXOXK/ICHHE B IPUPOe, IPUMEHEHIE, ONOIOTHYECKas pOJIb.

35. ®orocunTte3. PpyKkTO3a KaK U30MEpP TITIOKO3bI.

36. Kpaxmai u 1efurroo3a Kak MpupoaHble moauMepsl. CTpoeHne Kpaxmala ! IeIUTIOI036.

37. ®duzndeckue U XMMUYECKUE CBOMCTBA KpaxMala (THAPOIIN3, KaYeCTBEHHAsl PEaKIHs C HOZOM).

38. DKkcnepuMeHTaIbHBIE METOIB N3YUSHUS BEIIECTB M MX MPEBPAIICHUN: TPOBEACHNE, HAOIIOCHUE U OTIHCAHIE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KaYeCTBEHHBIC PEAKLIUH OJHOATOMHBIX CIIUPTOB (OKHCIICHHE 3TaHOJa
okcunom Menu (II)), MEHOTOaTOMHBIX CITUPTOB (B3anMOJeicTBUE IHIleprHa ¢ TuapokcuaoM Meau (I1)).

39. DKcneprMeHTaIbHbIE METOABI M3YYEHHUs BELIECTB M UX IPEBPAILICHUI: albAeruoB (OKHUCICHUE aMMHUAYHBIM
pacTtBopoM okcuna cepedpa u runpokcuaom Mean (II), B3ammopelicTBIe Kpaxmala ¢ HOJOM), IPOBEICHHE PAKTHIECKON
paboThI: CBOMCTBA PacTBOPa YKCYCHOM KHUCIIOTBI.

40. AMIHOKHUCTIOTHI KaK aM(OTepHbIe OpTraHMYecKHe coeAnHeHUs. DH3mduecKkue W XUMHUYECKHE CBOWMCTBA
aMHUHOKHUCIIOT (Ha MpUMepe TIHIKHA).

41. buonoruueckoe 3HaYeHHE aMUHOKUCIOT. [lenTuapl.

42. benxu Kak NpUPOJHBIE BBICOKOMOJICKYJIIPHBIE coenHenus. [lepBudHas, BTOpUYHasi U TPETHYHAS CTPYKTypa
OEJIKOB.

43. Xumudeckue CBOWCTBa OENKOB: THIPOJIH3, ACHATYpalUs, KAUeCTBEHHbIC PEaKIMy Ha OSJIKH.

44. JkcriepUMeHTAJIbHBIE METOABl HM3YYCHHS BEIISCTB M WX MpEBpalleHWid: HAOIIOJCHHE W OIHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB: IEHATYpalks OCJIKOB IIPH HarpEeBaHWU, 1IBETHBIC PEAKI[U OEIIKOB.

45. OCHOBHBIC TOHATHS XHMHH BBICOKOMOJCKYJIIPHBIX COCIWHCHHH: MOHOMEp, IONUMEp, CTPYKTYPHOE 3BEHO,
CTeTIeHb TONUMEPU3aLIuH, CPEIHSSI MOJIEKYJIIpHas Macca.

46. OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOIIEKYJISIPHBIX COCTUHEHAHN - MOIMMEPH3aNNs 1 MTOTUKOHICHCAIU.

47. OxcriepuMeHTaJIbHbIE METO bl U3yUESHHUS BELIECTB U X NPEBPAIICHUI: 03HAKOMIICHHE C 00pa3aMi MPUPOIHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

48. XuMudeckuii aneMeHT. AToM. Sapo aToMa, H30TOMBL. DJIEKTPOHHAs 000JI0UKa.

49. DHepreTudeckue YpOoBHH, TOYPOBHU. ATOMHBIE OPOUTAIH, S-, P-, d- JIIEMEHTEI.

50. OcoGeHHOCTH pacpeieeHHs SJICKTPOHOB 110 OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBLIX YETHIPEX MEPHUOJIOB.

51. DnekTpoHHAs KOH(DHUTYpaLHs aTOMOB.

52. Ilepuoandeckuit 3akoH u [leproandeckas cucrema xummudeckux 3nemMentos .M. Menzeneena.

53.Ces3p nepuoauueckoro 3akoHa u Ilepuogumueckodt cucteMbl xumudeckux snemeHToB (.M. MenzaeneeBa c
COBpPEMEHHOM TeopUeH CTPOEHUSI aTOMOB.

54.3aKOHOMEPHOCTH M3MCHEHHUS CBOMCTB XHMHUYECKHX 3JIEMECHTOB M 00pa3yeMBIX MMM HPOCTHIX M CIIOMKHBIX
BEIIIECTB 110 TPYIIIaM U IIEPHOAAM.

55.3HaucHUE NEPUOIMYESCKOTO 3aKOHA B Pa3BUTHH HAYKH.

56. Ctpoenue BellecTBa. XHUMHUYECKas CBA3b. BUIBI XMMHUYECKOH CBsI3M (KOBaJEHTHAs HEMOJISIpHAs M IOJIApHAs,
HMOHHAsI, METAJUTNIECKAs).

57. Mexanu3Mbl 00pa3oBaHUs KOBAUICHTHON XUMHYIECKOH CBSI3M (OOMEHHBIN U TOHOPHO-AaKIIETITOPHEII).

58. BopopoaHast cBsi3b. BaneHTHOCTb. DIEKTPOOTpULATENbHOCT. CTETIEHb OKUCIICHHUS.

59. VloHBI: KATHOHBI U AHUOHBI.

60. BemrecTBa MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA.

61. Tums! KpUCTATHYECKUX PEMIETOK. 3aBUCHMOCTh CBOICTBA BEIIECTB OT THUIA KPUCTAIUTMIECKON PEIIETKH.

62. TToHsATHE O JUCTICPCHBIX CUcTeMaX. VICTHHHBIC M KOJUTOMTHBIE PacTBOPHL. MaccoBasi oIl BENIeCTBa B paCTBOPE.

63. Kitaccudukanns HeopraHndeckux coennHeHni. HoMeHKIaTypa HEOpraHHIEeCKHUX BEIIECTB.

64. 'eHeTnveckas CBsA3b HEOPraHWIECKHUX BEUICCTB, IIPUHAIUICKANIIX K PA3THYHBIM KJIACCAM.

65. Xumnaeckas peakius. Kimaccudukarms XUMIYECKUX peakinii B HEOPraHNUECKOW U OpraHNYECKOW XUMUH.
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66. 3aK0H COXpaHEHHSI MacChl BEMIECTB, 3aKOH COXPAaHECHHUS U MTPEBPAIICHIS YHEPTHHA TIPH XUMHYECKIX PEaKIIUsIX.

67. CkopocTh peakiu, e€ 3aBUCUMOCTb OT pa3IMuHbIX pakTopoB. OOpaTUMbIe peaKyy.

68. Xumudeckoe paBHoBecwe. DaKTOpPHI, BIMSIONINE HA COCTOSIHHE XUMHUYECKOro paBHOBecus. [Ipwnmmm Jle
[laTenbe.

69. DnextponuTHdeckas nuccorpanysi. CrIbHBIE H CIa0bIe SJIEKTPOIHTEHL.

70. Cpeia BOIHBIX paCTBOPOB BEIECTB: KHCas, HEUTpaibHas, IeIouHas. Peakiiun HOoHHOro 0OMeHa.

71. OKHCINTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

72. Hemetamisl. [Tonoxenue Hemetansos B [lepuoanueckoii cucteme xumuueckux snemeHToB J[.U. Menneneesa u
0COOCHHOCTH CTPOCHHS aTOMOB.

73. ®u3nyecKue cBOMCTBAa HEMETAIIIOB.

74. AntoTponus HeMeTaluIoB (Ha TIpUMepe KUCIopoa, cepsl, pochopa u yriiepoaa).

75. XuMudeckre cBOICTBa BaKHEHITIIX HEMETAJUIOB (TAIOTE€HOB, CEePHI, a30Ta, docdopa, yriiepoaa u KpeMHHUsS) U
UX COEAMHEHUHN (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHUIA).

76. IIpuMeHeHNE BaKHEUIIINX HEMETAJUIOB M UX COCAMHEHHH.

77. Metannsl. [lonoxenue meraninos B Ilepuonnueckoit cucreme xumuueckux 3neMenToB J1.1. Menaeneesa.

78. OcoOeHHOCTH CTPOCHHUS SIEKTPOHHBIX 000I09eK AaTOMOB METAJIIIOB.

79. O6miue Gusnueckue cBoiicTea MeTauioB. CIUTaBbl METAJLIOB.

80. DIEeKTpOXUMHUYECKUH psll HAPSXKEHUI METAJUIOB.

81. Xumuueckue CBOWCTBAa BaXKHEHUIINX METAJUIOB (HATPHM, KaIWi, KaJIbIIUNA, MarHUi, alllOMUHHNA, [IUHK, XPOM,
KEJe30, MENIb) ¥ UX COCIAMHCHUI.

82. O0mmme cnocoObl MoTy4eHHs: MeTaJUIOB. [IprMeHeHe MEeTaluIOB B ObITY U TEXHHKE.

83. Poxp xuMun B 00ecriedeHUH IKOJIOTHISCKOH, JHEPTETHUECKON U MTUIIIEBOH 0€301TaCHOCTH, Pa3BUTHH MEIUIIHHBEL.

84.TloHATHE O HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUA.

85. [Ipencrapnerns 00 0OIMUX HAYYHBIX PUHIIUIIAX MPOMBIIIICHHOTO MOTYYCHUS BaXKHEHIIINX BEIIECTB.

86.YenoBek B MHUpE BEIIECTB W MAaTEpPHUAJIOB: BAKHEUIINE CTPOUTENIbHbIE MaTepualibl, KOHCTPYKIIMOHHBIE
MaTepHalbl, KpacKu, CTEKIIO, KEpaMUKa.

87.YenoBek B MHUpE BEIIECTB U MaTEPHAJOB: MaTE€pPHAbl Ui AJIEKTPOHUKH, HAHOMAaTepHalbl, OPraHUYECKUE U
MUHEpaJIbHBIE YIOOpEHHS.

88. Xumust v 310pOBbe YeOBEKa: MPaBHiia UCTIOIH30BAHUS JIEKAPCTBEHHBIX MPENapaToB.

89. XuMus W 300pOBBE UENOBEKAa: IpaBHia OE30IAaCHOTO WCIIONB30BAHMS IIPETApaToOB OBITOBOM XWMHUH B
MOBCE/IHEBHOM JKU3HHU.

90. Vicrionmp30BaHre XUMUH B TIPOPECCUOHATBHON e TeIbHOCTH

4.2. Ilpumepnsle 60npocsl Mecmosvlx 3a0aHull

Pa3zoen 1. Opzanuueckan xumusn

Bapuanm Ne 1

1. Teopuss XMMHYIECKOTO CTPOCHHUS OPraHMYECKUX COSAMHEHMH Oblila co3/jaHa:
1) M.B. JIoMOHOCOBBIM

2) 1.. MenpeneeBbIM

3) A.M. bytnepoBsiM

4) 1. bepuenmycom

2. B xakoMm pAAy OpraHn4eCKux CO@,I[I/IH@HI/H\/’I HaXOJAATCA TOJBKO YTJIIEBOAOPO/bI:
1) C2H6, C4Hg, C2H5OH;

2) CH;COOH, C¢Hgs, CH3COH;

3) C,H», CsHs, Ci7Hzg;

4) C¢HsNO,, CH2Cl,, CsH7NH;

3. K coequnennsm, nmerommm odyro ¢popmyiy CoHay, oTHOCHTCS
1) 6enzon

2) IUKJIOTeKCaH

3) rexcan

4) rekcuH
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4. ®opMyIa METHIIIUKIOO0yTaHa COOTBETCTBYET obmieit Gopmye
1) CaHone

2) Coln

3) CaHon

4) C,HpO

5. XuMudeckasi CBs3b, XapaKTepPHast IS aTKaHOB
1) nBoitHas

2) omuHApHAS

3) 6- cBA3b

4) 1- cBS3b

6. Bun ruOpuamsanuy 37eKTPOHHBIX 00JIAKOB aTOMOB YTJIepo/ia B ajIKaHax
1) sp-

2) —sp?

3) —sp’

4) s-s 1 p-p

7. O6uas GopMya roMOIOrHYECKOTO Pia apEHOB
1) CoHon

2) CoaHon 2

3) CuHan s

4) CoHan +2

8. Peakuus noiayyeHus KayuyyKoB
1) runporeHu3anus

2) monMMepu3anys

3) uzomepusanus

4) NoNMMKOHAEHC AL

9. 3oMephl OTIMYAIOTCS

1) XUMHUYECKUMH CBOIICTBaMHU
2) XUMHYECKON aKTUBHOCTHIO
3) ¢hu3uvecKUMH CBOIICTBaMU

4) XUMHWYCCKUM CTPOCHUCM

10. 'omosn0ory OTIMYAIOTCS APYT OT Apyra:

1) yncmom aToMoOB yriepoja

2) XUMUYECKOH CTPYKTYpOi

3) Ka4eCTBEHHBIM U KOJMUYECTBEHHBIM COCTABOM

4) oOmieit popMyIoit TOMOJIOTHYECKOTO psizia

11. byraguen-1,3 npuHaIIeXUT K KJaccy yrieBoJ0pOI0B
1) npenenbHBIE

2) HemnpeenbHbIe

3) apoMaTuieckue

4) muknonapaduHbl

12.CKonbKo BemecTB H300paskeHo GopMynamu:

CH;-C-CH; - CHs; CHs CH; ; CH3;
| | | /
CH3 CHz - CHz CH3 - CH2* CH 5 CH3 — (CHz)z - CH3;
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\

CH3 CH3 CH3 CH3
/ | |
CH;-C-CH; ; CH - CHs; CH; - C-CH; ; CH; - CH,- CH;
\ | | | |
CH3 CH; CHs3 CH3 CH3
|
CH3
1)2
2)3
3)4
4)5

13. JlaHHBIMU CTPYKTYpHBIMH (POPMYJIaMu

CH3 CH; CH3; H;C — CH; — CH: — CH3
| \ o/
H;C - C - CHs C CH; - CH;
| /A |
CH3 CH;CH; CH, - CH;
U300paKeHo

1) 4 romonora
2) 2 BemiecTBa
3) 3 romonora
4) 4 mzomepa

14. MeTananp u pOpMabICTH SIBITIOTCS:
1) romonoramMu

2) CTPYKTYpHBIMH H30MEpaMu

3) reoMeTpUUECKUMHU U30MEPAMU

4) OJTHMM W TEM K€ BEIIECTBOM

15. U3omepamu ABIsIOTCA

1) 6eH3011 U TOITYOI

2) mponaHoJ 1 MPONAaHOBask KUCIOTA
3) aTaHON U AUMETHIIOBBIH 3hup

4) sTaHoN U (heHOT

16. XyiopupoBaHue MPEAETbHBIX YIIIEBOAOPOJIOB — 3TO IIPUMEP PEAKIIUH
1) npucoeauHeHHUS

2) pa3noKeHUs

3) 3amereHus

4) n3oMepu3auu

17. Cxombko anpaerusioB coorBercTByeT popmyne CsHioO
1) 2
2) 3
3)4
4)5

18. VpaBHeHuUe peakiuu MOJTyIeHHs allETUICHA B 1ab0paTopyH:
1) C,Hs0H — C;H4 + H,O

39



2) CaCy+ 2 H,O — CHy + Ca(OH)z
3) C;H,+ HOH — CH3;COH
4) 2 CHy — CH,+3 Hy

19. KagecTBeHHas peaknus Ha ajbIeTHIbBL:
t°
1) R-COH +NH; —
t°
2) R-COH + Cu(OH), —
3) R-COH + KOH (BoxHBIi pacTBOp) —
4) R-COH + H, —

20. B3auMoIeicTBYIOT MEXKIY COOOM:
1) aTaHON M BOIOPOL

2) yKcycHas KHCIOTa U XJIOP

3) denon u okecug mean (11)

4) STUJICHIJIUKOJIb U XJIOPU HATPUS

21.B3auMoIeicTBYIOT MEXIY COOOM

1) ykcycHast KHCIIOTa ¥ KapOOHAT HATPHS
2) runepuH u cynbdar menu (11)

3) denon u ruapoxenn mean (1)

4) MeTaHOJI M YTJIEKHUCIIBIH ra3

22. Yncio u30MEepHBIX KapOOHOBBIX KUCIOT ¢ 00mieit hopmymon CsHioO:
15
2)2
3)3
4)4

23. YKaxuTe peaKkiuio 3aMenieHIs
ho
1) CH;+Ch —
2) CH,=CH;+ Bra(p-p) —
H2S04(x);150°C
3) CH3-CH,0H ------------- —
4) CH5-NH, + HCl —

24. DTaHOJ MO>KHO MOJYYHTh U3 alleTHUIICHA B Pe3yJIbTaTe peaKkuu
1) runpaTanuu

2) TuapUpOBaHUSA

3) raJloreHUpOBaHUA

4) ruapOTaNOTeHUPOBAHUS

25. CHHTETHYECKHI KayIyK MOIYJaroT U3 2-MeTHI0yTaaneHa-1,3 peakuei
1) nonuKoHAEHCAITUN

2) u3oMepH3anuu

3) nonuMepu3auu

4) nenomuMepu3aIuu

26. Peakuysi ¢ aMMHadHBIM PACTBOPOM OKCHJA cepedpa XapaKkTepHa JJIs:
1) nponanona — 1
2) npomaHais
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3) mpornaHoBOW KHCIOTHI
4) nuMeTHIIoBoro 3dupa

27. Jlns ipenebHBIX OTHOATOMHBIX CIIMPTOB XapaKTEepHO B3aMMOJICHCTBHE C
1) NaOH (p-p)

2) Na

3) Cu(OH)

4) Cu

28. C BODOPOAOM pearupyroT Bce BEIIeCTBa psa
1) aTuneH, nponuH, U300yTaH

2) 6yTaH, 3TeH, IPOIaJUCH

3) auBMHWI, OEH30J1, TAHATb

4) nuBUHWI, OEH30JI, 3TAHOJT

29. KoHe4YHBIM IPOAYKTOM THAPOIN3a Kpaxmaia sBIseTcs
1) roroko3a

2) ¢ppyxTO3a

3) manpTO3a

4) IeKCTPUHBI

30. K gucaxapugamM OTHOCHTCA
1) uemmonosa

2) Kpaxman

3) caxapo3sa

4) riaroko3a

31. I'moko3a OTHOCUTCS K MOHOCAaXapuaaM Ipymibl
1) Tetpos

2) meHTo3

3) rekco3

4) oKTO3

32. Peaknusi, j1exaras B OCHOBE TIOJIyYEHUs! CII0KHBIX 3(UpoB
1) ruapaTtanus

2) sarepudukanus

3) nerunparanus

4) neruaporeHu3anus

33. O6mas GpopmyIa CIOKHBIX 3PUPOB
1) R-O-R
2) RCOOH
3) RCOOR;
4) CH, - O - COOR;
|
CH - 0O - COOR2

|
CH; - O — COOR;

34. Cymma k03(h(hMIMEHTOB B ypaBHEHUHN PEaKLMH FOPEHHs IIPOIIaHa paBHa
)6

2)12

3)13
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4)24

35. ITpu mostHOM okuciaeHuH 1 MoJjh porana KUCIOpOIOM BO3ayXa oOpasyercsi:
1) 1 Moas COz u 1 Mons H,O
2) 3 Moab CO; u 4 Moss H,O
3) 2 Monas CO; u 3 Mons H,O
4) 4 Mons CO, u 6 Moss H,O

36. KapOoHIIBHYIO TPYIITY COAEPKAT MOJEKYIIBI
1) croxxHBIX 3GUPOB

2) anpaerunoB

3) kapOOHOBBIX KHCIIOT

4) cnupToB

37. dynkunonansHele rpynisl -NH,; 1 —COOH BxozsT B coctas
1) cioxHBIX 3GUPOB

2) cIupTOB

3) ajpaeruion

4) aMMHOKHUCJIOT

38. Peakuus, qoka3pIBaIoOIas HeTIpeIeNbHBIA XapakTep Kaydyka
1) peakuus ranoreHNPOBAHUS

2) peakius THAPOTAJIOTCHUPOBAHUS

3) peakuus MoIMMepU3anN

4) okucnenue pactBopoMm KMnO4

39. Peakuust ¢ y4acTHEM TajIOTCHAIKAHOB, B PE3yJbTaTe KOTOPOH MPOMCXOIWT YBEIUYCHHC LECHH YIIICPOIHBIX
aTOMOB:

1) kxpexuHr

2) peakuus Bropua

3) peaxius Konosasnosa

4) peakuus TaoTeHUPOBAHUS

40. IlpoxykToM peakimu OyTeHa-1 ¢ XJIOpOM SBISAETCS
1) 2-xnopOyTten-1

2) 1,2-guxmopOyTan

3) 1,2-guxnop6yTen-1

4) 1,1-muxnopOyTaH

41. Ilpu menovyHOM THAPOIHN3E KUPOB 00pa3yroTCcs
1) rmuuepuH U Boaa

2) xkapOOHOBBIE KHCIIOTHI U BOJA

3) rmnepuH U KapOOHOBBIE KUCIIOTHI

4) rMUIepuH U MbIJIa

42. Ywucio o-cBszeld B MOJIEKyIe OeH30I1a
)6
2) 12
3) 18
4)24

43. Yucno c-cBsi3eit B Mosiekyie Oyraguena-1,2
1) 4
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2) 6
3) 9
4 11

44. T1pu oxuciennn Tanona okcunpoMm menu (I1) odpasyercs
1) dhopmanbaerus

2) aneTabIeTH]I

3) MypaBbUHasl KHCIOTA

4) I3 THIOBEIH hup

45. Tlpu okucneHny npomnaHaist oopaszyercs
1) mpomaHoBas KUCIOTA

2) nmponaso-1

3) nporieH

4) mponanoin-2

46. KoMIIeMEHTapHBIME OCHOBAaHHUSIMU B MaKPOMOJICKYJIAX HYKIICHHOBBIX KUCIIOT SIBJISCTCS
DTuA; Qul
H)Tul;Aul]
3HNTull; Aul
HUOuA;TuT

47. Ilpu okucieHNH mponaHaist oopasyeTcs
1) mpomaHoBasi KUCIOTa

2) nponano-1

3) mporieH

4) mponanoin-2

48. CUIbHBIMY aHTHCENITHYECKUMHU CBOMCTBAMH 00/1a1ai0T
1) aTaHOBas KUCIIOTA

2) pacTtBOp ¢eHoma

3) AUMETHUIIOBEIH AhuUp

4) 6eHzon

49. Tportiecc pa3iokeHUs yriIeBoI0pOa0B HEPTH HA OoJiee IETyune BEIIeCTBAa HA3bIBAETCS
1) KpeKuHTOM

2) peruapupoBaHIEM

3) ruapupoBaHHEM

4) nerunparanuei

50.0OtHOCHTENBHAS TUIOTHOCTD MPOTIaHa 110 KUCIOPOIy paBHa
1

2) 1,5

3)2

4)2,5

51. OTHOCHUTENBHAS TUIOTHOCTH 3TaHa (H.y.) TI0 BOJOPOJY paBHa!
1) 16
2) 15
3) 32
4) 30

52. KakoBa OTHOCHTEIbHAS MOJIEKYIISIPHAs Macca YKCYCHOW KHCIIOTHI:
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1) 60
2) 48
3) 44
4) 46

53. KakoBa mosipHast Mmacca OeH30J1a:
1)72
2) 78
3) 80
4) 86

54. Kakoit o6vem okcuna yriepona(IV) (a.y.) odpasyercs npu cropanuu 11,2 1 mpomnaHa:
1)5,6

2)22,4

3) 33,6

4)11,2

55. Kakoit 06vem kucnopoma (H.y.) Tpedyercs A cropanus 46 T STHIIOBOTO CIIAPTA!
1)224

2)11,2

3)67,2

4) 5,6

56. Macca 5 nuTpoB nponaHa Mnpu H.y. paBHa:
1)9.8

2) 4,52

3) 16,84

4) 22,40

57. MomnsipHast Macca ankaHa paBHa 100 r/Moxp. Uucmo aToMOB BOZOPOAa B MOJIEKYIIE allkaHa paBHO
1)12
2) 14
3)16
4) 18

58. CroxHbI# 3()up MOKHO TIOIYIUTH NP B3aUMOICHCTBUH KapOOHOBON KUCIIOTHI C:
1) aneruneHom

2) XJIOpPOBOJIOPOAOM

3) aTruseHOM

4) METaHOJIOM

59. OTAMYUTH YKCYCHYIO KUCIOTY OT 3TAHOJA MOXHO C MTOMOIIIO
1) 6poMHOI BOZIBI

2) rugpoxcuna mean (11)

3) pactBopa KMnOy4

4) conpl

60. Kak B OBITY Ha3pIBae€TCS MPOAYKT ITHTAHUS, SBISIONIUICS CIIOKHBIM 3(QUPOM TIIHIEPUHA U HEMPEIeIbHBIX
KapOOHOBBIX KUCIOT? (3amuIimTe 0JTHO CIOBO B UMEHUTEIHLHOM MaJeKe STUHCTBEHHOTO YHCIIa)

61. Kak B OBITYy Ha3BIBAaIOTCS CJIOXKHBIE H(UPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT? (3aUIINTE OJTHO CIIOBO
B UMEHUTEIIBHOM NaJieXkKe eIMHCTBEHHOTO YHCIIa).
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62. Drananon-1,2 MOXKET pearupoBaTh C:

A) ruapokcuiom meau (I1)

B) oxcumom xenesza (1)

B) xnopoBogopoaom

I') Bomopomom

1) xanuem

E) ykxcycHoit KucmoToit

(3anummnTe COOTBETCTBYIOIINE OYKBBI B aji()aBUTHOM MOPSJIKE).

63. B cxeme opraHHYeCcKOro CHHTE3a

THAPOJIN3

X - — C¢HsCH,OH  BemecTBOM X SIBISETCS:

1) CH;OH
2) C6HsCH,CI
3) CeHsCH;
4) CeHs

64. B cxeme
H3PO4 H2S04
2 CH,=CH,+ 2 H,O 2A B coemunenus A u B, cOOTBETCTBEHHO:
1) CH=CH, CH;COH
2) CH, - CH,, CH3;COH
| |

OH OH
3) CH3CH»OH, CH3CH;-O- CH,CH3
4) CH3CH,OH, CH3CH>CH>CHj3

65. YcTaHoBUTE MOJICKYJSIpHYIO (hopMyIy 1uOpomaikaHa, cojepxaiiero 85,11% 6poma.

66. [Ipu cropanuu 9 T mpeAenbHOTO BTOPUYHOTO aMUHA BBIACTWIOCH 2,24 11 a3ota u 8,96 1 yriiekuciaoro rasa.
Onpenenure MOJIEKYSIPHYIO (popMyITy aMHHA.

67. Peakuueit 27,6 T ataHona ¢ 56 r okcuaa Menu (1) momyumim anpnerua maccoit 18,48 r. UeMy paBeH BBIXO]
MIpOoAyKTa peaknuH (B %) OT TEOPETHUECKH BOZMOXKHOTO?

68. IIpu B3auMOIeHCTBUM ITHIIOBOTO ciupTa Maccoit 55,2 T ¢ okcuaom menu (I1) momydeno 50 r ameranpaerusaa.
Kakos Bexon (B %) anetanbIeruaa oT TCOPETHICCKH BO3MOKHOTO?

Bapuanm Ne 2

1. Ha3BaHusl «opraHMYeCcKUe BEIIECTBa» U «OPraHUueCcKasi XUMHs» BBEJ B HAYKY:
1) M.B. JlomoHOCOB

2) A.1. Menneneen

3) A.M. Bytiepos

4) 4. bepuenmyc

2. B xakoMm psy OpraHMYeCcKUX COSAMHEHUH HAXOISITCS TOJBKO alTKaHBI:
1) CoHg, CsHs, C4Hio;

2) CyH», C4Hg, CeHs;

3) CioHao, CsHis, C3Hg;

4) CH4, C2H4, C4H6.

3. BemecTBo, cTpykTypHas (opMysia KOTOPOTO Ha3bIBACTCS
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CH}*CH*CHz —CEC-CHz-CH3

|
CH;

1) 6-meTnnrenTHUH-3
2) 2-MeTunrenTHH -4
3) 2-MEeTHITEKCHH -3
4) 2-MeTHaTenTEH -3

4. K xnaccy alnKuHOB OTHOCHTCS
1) CoHy

2) CHy

3) CoHs

4) C;H;

5. lmmHa cBsi3u C-C 1 BaJIeHTHBIA yToJl B MOJIEKYJIaX aIKaHOB
1) 0,120 1M, 120°

2) 0,154 um, 109°28°

3) 0,140 um, 120°

4) 0,134 um, 109°28°

6. T'eomerpuueckast hopma MOJICKYJIbI METaHA
1) TeTpasapudeckas

2) TUHeWHAS

3) oObeMHast

4) mmockas

7. O61was GopMyia FOMOJIOrOB pAa ajlKaJldeHOB
1) CaHonsa

2) CuHoy

3) CuHon

4) CuHa2

8. Tum XxapakTepHBIX JUIS aJKEHOB PEeakLHii, 00yCIOBICHHBIX HAJIMYUEM T-CBA3U B MOJICKYJIaX
1) 3amemeHust

2) pa3noKeHHs

3) obmena

4) npucoeTMHEHUS

8. CX0/CcTBO H30MEPOB MEXKIY COOOH
1) B cocTage

2) B CTpOCHUH

3) B cBOMCTBax

4) B cnoco0ax Moy4eHust

10. BemmecTso, cTpyKTypHas (popMyIia KOTOPOTO Ha3bIBAETCS
CH3
I
CH;- CH, — C - CH3
I
CH; - CH3

1) renrran
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2) 3,3-IUMEeTHIIIIeHTaH
3) 3-meTun-3-3TUOyTaH
4) 2-MeTHI-2-3THI0yTaH

11. CtpykrypHas popmyna 2,3-aumeTnnOyTana

1) H3;C — CH - CH — CH3 2) CH;
. |
CHs C,Hs H;C — C - CH, - CH;
|
CH3
3) H3;C — CH - CH — CH3 4) H;C — CH - CH, — CH - CH3
| | | |
CH; CH; CH; CH;

12. CKOJBKO BEIIECTB H300paKEHO CIEIYIONMMH CXEMaMH YIIIEPOIHOTO CKEeTa

C-C-GC; C C-C-C ; C cC cccC; C
| | / | s /
C-C; C cC-C ; C-C C-C-C-C;
| \ \
C C C
C
|
C-C-C-C-C
|
C
1) 2
2)3
3)4
4) 5
13. CxoJBKO BEMIECTB H300paKEHO CIeAYIONTMMH (HOPMYITaAMU:
a) HO-CH-CH; 6) CH; B) CH;— CH - CH,- CHj
| | |
CHx-CH3 CH;- C - CHz- OH OH
|
H
F) CH; Z[) CH;
| |
CH;—-CH - CH; CH; - C - CH,- OH
| |
OH CH3
s
2)2
3)3
4)4

14. 3omepom OyTaHOBO# KUCIIOTHI SBISIETCS
1) Oyranon

2) meHTaHOBas KUCIIOTA

3) Oyranaib

4) 2-MeTHIIPOIIaHOBAas KUCIOTA
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15. 3omepamu ABIAIOTCA

1) meHTaH ¥ IEHTaAUEH

2) yKCyCHasl KHCJIOTa U METHI(POPMHAT
3) oTaH U aleTUICH

4) 3TaHOJ ¥ 3TaHANb

16. BeH3on U3 arieTUIIeHa B OJIHY CTaIUI0 MOXHO MOJIYYUTh peakIuen
1) merunpupoBaHUsL

2) TpuMepHu3aIiu

3) ruapupoBaHus

4) rumpararu

17. Peakuuein 3aMeleHus SIBISIETCS:
hv

1) CH4+Clh—

2) C;Hy + Cl,—

3) CgHie + Hy —

4) C;Hs + Cl, —

18. KauecTBeHHas peakius Jist eHoa

1) CéHsOH + NaOH — C¢HsONa + H,O

2) 2 C¢HsOH + 2 Na — 2 C¢sHsONa + H» )

3) 3 CsHsOH + FeCls (p-p) — (CsHsO3)Fe| + HC1
4) C¢HsOH + C;HsOH — C¢HsOC,Hs + H,O

19. YpaBHeHue peakiuu, oTpakarolee nojaydeHue amneruiena mo meroay M.I'.Kyueposa:
1) C;HsOH + [O] — CH;3-COH + H,O
2) CH3-CH,Cl1 + 2 NaOH — CH3COH + 2 NaCl + H,O
Hg2+
3) CH=CH + H,O — CH3;COH
4) CH>=CH,+ O, — 2 CH3COH

20. O6pa3zoBaHHe NENTHAHON CBS3H OCYIIECTBISICTCS 3a CUET TPYIII
1) -COH u -NH»

2) —-OH u -NH;

3) -COOH u - NH;

4) —-COOH u -NO

21. IIpeBpauieHre HOCUT Ha3BaHUE
C¢H1206— 2 CH3;— CH - COOH

|
OH

1) MOTOYHOKHCIIOE OPOKEHHE TIFOKO3BI
2) OKUCIIEHHE TIIOKO3bI

3) necTpyKIus caxaposbl

4) cipTOBOE OPOKEHHE TIFOKO3BI

22. Yucino m3omMepos, umeromux hopmyny C4Hs, paBHO
1) 2
2)3
3)4
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4)5

23. Yucno uzomepoB, nmeromux Gopmyny CsHiz, paBHO
1)5
2)2
3)3
4)4

24. TIpeBpammenue OyTaHa B OyTeH OTHOCHUTCS K PEaKIIHN
1) noymmepu3anun

2) neruapupoOBaHUs

3) merumpartayu

4) u3oMepuzaluu

25. B3aumoieiicTBE METaHa C XJIOPOM SIBIISICTCS pEaKIUCi
1) coenuueHus

2) 3aMelIeHus

3) oOMeHa

4) OKHCTICHUSI

26. Co cBexeocaxICHHbIM THIPOKCHAOM MEIH B3aUMOJIeIiCTBYeET
1) rmnepuH, STaHON

2) Gpopmaibieru1, M30NPONHIOBBIN CITUPT

3) MypaBBHHBIN aJIbICTHUII, STaH

4) hopMasbaeTH I, TIUIEPUH

27. C yKCYCHO# KUCJIOTOW B3aMMOJIEHCTBYET
1) xmopun Kamus

2) ruzpocynibdar Kanus

3) xapOoHAT Kamust

4) HUTpaT Kajaug

28. IIpoayKThl ruapoIH3a OEIKOB
1) rmimepuH

2) aMHHOKHCIIOTHI

3) kapOOHOBBIE KUCIIOTHI

4) rmoko3a

29. Ilpu B3anMoaeiicTBIM KapOOHOBBIX KUCIIOT U CIIMPTOB 00pa3yroTCs
1) mpocteie 3pupsi

2) cnoxHbie dGUPBI

3) ajpaeruapl

4) aMMHOKHUCJIOTBI

30. I'mok03a OTHOCHUTCSI K
1) MoHOCaxapugam

2) mucaxapuyiam

3) onurocaxapuigam

4) monucaxapuaam

31. lemnroma03a OTHOCHTCS K
1) MoHOCaxapugam
2) mucaxapuyiam
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3) onurocaxapuaam
4) nonucaxapugam

32. Peakuusi, He XapakTepHas JJIs aJIKaHOB
1) npucoeguHEHUS

2) pa3nosxeHus

3) 3amemeHus

4) ropeHus

33. CBs3b, yAepKUBAIOIIAs IEPBUIHYIO CTPYKTYPY Oeka
1) nucynbhuIHBI MOCTHK

2) BozmopogHas

3) nenTuaHas

4) cno>xHO3(OUPHBII MOCTHK

34. Cymma ko3¢ unreHToB B ypaBHeHNH noyuerns CoH, u3 kapOuma kanenus, paBHa
1) 2
2) 3
3) 4
4) 5

35. IIpu ropernu 1 Mo 3TaHa 00pa3yroTCs BEMIeCTBa KOITUISCTBOM
1) 1 Moas CO; u 1 Mons H,O
2) 1 Moas CO; u 2 Moss H,O
3) 2 Mosab CO, u 3 Mons H,O
4) 2 Momas CO, u 4 Moss H,O

36. ®ynkunoHanpHyto rpynny —OH coaepxat MosieKynbl
1) anpuerunon

2) CIIOXHBIX 3(PUPOB

3) ciupToB

4) mpocThIX 3¢upoB

37. KapOOKCHIIEHYIO TPYIITY COEPIKAT MOJICKYJIIBI
1) cnoxHbIX 3pupoB

2) aJbIeTHI0B

3) MHOTOATOMHBIX CIIUPTOB

4) kapOOHOBBIX KHCIIOT

38. Pagukan BUHHUII
1) CH,=CH-CH; -

2) CH, = C-
|
CH;
3)CH;—~ CH= CH -
4) CH,=CH —

39. Ha3zBaHue 0JTHOBaJIGHTHOTO pajKalia JeKaHa
1) nexun

2) nexaH

3) mern

4) neueHun
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40. T'openne dTHIIAMUHA COMTPOBOXKAAETCS 0OPa30BAaHUEM YTIIEKUCIIOTO T'a3a, BOJBI U :
1) ammuaka

2) a3oTa

3) oxcuna azota (II)

4) okcupa azora (IV)

41. B pesynbpTare AeruapaTaiy npomnanona-1 odpasyercs
1) nponanon-2

2) mpormaH

3) nporieH

4) mponuH

42. Yucno o-cBs3eid B MOJIeKyse OyTeHa — 2
1)4

2)6

3)9

4) 11

43. Yucno o-cBa3el B MojIeKyse 2-MeTHI0yTaHa
1) 6
2) 8
3) 14
4) 16

44. B pe3ynbTaTe OKUCIICHHS YKCYCHOTO allbJETH/Ia MOTydaeTCs
1) MeTaHOBAs KHACIOTA

2) macnsgHas KUCI0Ta

3) mponHOHOBAs KUCIIOTA

4) aTaHOBAs KUCJIOTA

45. B pe3ynbpTare peakiiuy I'HIpaTaliy arleTUiIeHa oopa3yercs
1) MypaBbHHAs KHCIIOTA

2) YKCYCHBIH aJbIeruy

3) dopmanbaerun

4) ykcycHasi KUCJIoTa

46. Kaprodenb UCHIOIB3YETCS B IPOMBIILICHHOCTH JJIS TTOJTyYCHHSI
1) sxupoB

2) 6enxa

3) HeuTIoI036I

4) xpaxmana

47. Kaxoif yriaeBoJ B OpraHM3Me 4eI0BeKa UTrpaeT [IIaBHYIO POJIb B SHEPreTHIECKOM OOMeHe
1) dpyxTo3a

2) caxapo3a

3) kpaxmai

4) rmoko3a

48. Kakoe 13 BENIECTB OKA3bIBAET HA YEJOBEKA HAPKOTHYECKOE JICHCTBHE:
1) C;HsOH

2) CH;COOH

3) HCOOH

4) C¢H 1206
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49. B kako¥i U3 NpeAIoKEHHbIX IPYII BCE BELIECTBA SBJIAIOTCS YIIICBOAAMU:
1) caxaposa, [eITI0I03a, MypaBbHHAS KHCIIOTA

2) aueTar HaTpUsl, YKCyCHast KHCJIOTa, TPUHUTPOLEILTION03a

3) AMATHIIOBEIHA 3(Up, aleTaT Kajus, dSTHICHIITNKOIb

4) rioko3a, kpaxmail, IeuIo03a

50 OTHOCI/ITGJ’ILH&H IJIOTHOCTD allCTUJICHA IO BOAOPOAY paBHA
)13
2) 16
3)24
4)26

51. DKOJIOrHYEeCKH YUCTHIM TOILIMBOM SIBIISIETCS
1) Bogopon

2) HedT1H

3) 6eH3uH

4) mpUPOIHEIA ra3

52. Kakast n3 OTHOCHUTEIbHBIX MOJICKYJIIPHBIX MACC COOTBECTCTBYCT MACCC 6yTaHOJ'IaZ
1) 80
2) 74
3)32
H72

53. OTHOCHTENBHAS INIOTHOCTH METaHa (H.y.) TI0 BO3AYXY paBHA
1

2) 0,55

3) 1,5

4) 2

54. Kakoit 00beM XJIOpOBOJOPOJA BBIACTHUTCS (H.y.) TIPH XJIOPUPOBAHUU MPOIIaHAa 00BEMOM 25 JI, €CIIU peaKIus
UAET TOJNBKO IO IePBOH CTaTUH:

)5

2) 15

3)25

4) 35

55. Kaxkoit 00beM Bogiopo/ia (H.y.) HEOOXOAUM IS PEAKIIUU MPUCOESTMHEHUS €T0 K POTeHy o0bemMoM 15 i:
)5

2) 15

3)25

4) 50

56. IIpu momaOM cropanuu 1 i (H.y.) Oytana Beigenuiock 108,8 xkJlx. Temnosoit adpdexn peakumu (x/>x/Moiib)
cropanus OyTaHa paBeH:

1)42

2) 108,8

3) 4872

4) 2437

57. Mosnekyna ajlkaHa COIEP>KUT 8 aTOMOB BOZopoia. MoJisipHasl Macca ajlkaHa paBHa:
1) 38
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2) 40
3)42
4)44

58. JKunkue xKupbl IEPEBOIUT B TBEPbIE
1) pacteop KOH

2) pactBop KMnO4

3) 6pom

4) Bomopon

59. B npOMBIIUIEHHOCTH KHUKUE )KUPBI IEPEBOASAT B TBEPAbIC JJISI MOTYUCHHS
1) MbuTa

2) rnunepuHa

3) maprapuna

4) onuds

60. 3anmumuTe Ha3BaHMe BeniecTBa X (IO CHCTEMaTHYeCKOW HOMEHKJIAType) B LENU IPEeBpalleHUi: Kpaxman —

III0K03a — X — 3THJICH

61. 3anummTe MPOMYIICHHOE CIOBO B IMEHUTEIFHOM TTaIeKe:
I'ycrast Mmacca, ocraromiascs 1nocje NeperoHkKy HeTr, Ha3bIBACTCS

62. OnenHOBast KUCJIOTa MOYKET BCTYNATh B PEAKIIHIO C:

A) H,

b) 6pomoBo0pOIOM

B) Cu

I') xnopunom xpoma (III)

I[) N, E) Na,CO3

(3anuumnTe COOTBETCTBYIOIINE OYKBBI B aj(haBUTHOM MOPSIKE)

63. Drananon-1,2 MOXKeT pearupoBaTh C:

64. denon pearupyer c:

A) KuCTIOpPOIOM

b) 6enzonom

B) runpoxcunom Hatpus

I') xmopoBoopoaoM

) Hatpuem

E) oxcumom xpemuus (IV)

(3amummTe COOTBETCTBYIONINE OYKBHI B alI()aBUTHOM IOPSAKE).

65. B pe3ynbTare npeBpaleHuil
t t H,>SO4, HNO3 Ha Gpomas Bojta
CHs — X —» X3 X3 X4 Xs
B kadecTBe KoHEeUHOTO TIpoayKTa (Xs) oOpasyercs

1) 6pomben3on

2) 2,4,6-TpubpoMaHnINH
3) 2-6poMaHMITNH

4) 1,3-mubpoMOeH30I

66. B cxeMe opraHu4ecKkoro CUHTe3a

TIPUCOECAMHEHHUE
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X e — CH,=CH-C=CH; wucxomaHoe BEIECTBO X:

|
cl

1) CH,=CH-C=CH

2) CH,=CH - CH=CH;
3) CH; — CH, — CH, — CH;
4) CH,4

67. YcTaHOBUTE MOJIEKYJISIPHYIO (hOpMyITy ajKeHa, IpY THAPATAIUH KOTOPOTO IOMY9aeTcs CIHUPT, Mapbl KOTOPOTO
B 2,07 pa3a TspKenee Bo3ayxa.

. (V] .
68. YcraHoBUTE MOJIEKYJISIPHYIO (hOpMYITy NIpEeIbHOro TPETHYHOTO aMHHa, coepxkariero 23,73% a3oTa 1o Macce

69. Ilpu B3aumoneiictsun 75 r 40%-HOro pacTBOpa MypaBbUHOIO anpaeruaa ¢ rugpokcuaom meau (1) momyumnn
40 r MmypaBbrHO# KHCIOTHEL. KakoB BbIxo[ (B %) KHCIOTHI OT TEOPETUIECKH BO3MOXKHOTO?

70. Dranon maccoit 13,8 T okucmm 34 t okcnga menu (II). IMomyunnm anpmerun maccoit 9,24 r. Uemy paBeH
MIpaKkTU4YecKuit BBIX0A (B %) anpaeruna?

Kniou ona nposepku npaguibnocmu 6binoJIHeHUs mecmoewvix 3a0anuil. Bapuanm Ne 1

Ne gonpoca 1 2 3 4 5 6 7 8 9 10
Omeem 3 3 2 2 2 3 3 2 2 1
Ne gonpoca 11 12 13 14 15 16 17 18 19 20
Omeem 2 2 3 2 4 3 3 2 2 2
Ne gonpoca 21 22 23 24 25 26 27 28 29 30
Omeem 2 1 4 1 1 3 2 2 3 1
Ne gonpoca 31 32 33 34 35 36 37 38 39 40
Omeem 3 3 2 3 3 2 2 4 4 2
Ne gonpoca 41 42 43 44 45 46 47 48 49 50
Omeem 2 3 4 4 4 1 1 1 2 1
Ne gonpoca 51 52 53 54 55 56 57 58 59 50
Omeem 1 2 1 2 3 3 1 3 4 4
Ne gonpoca 61 62 63 64 65 66 67 68 69 70
Omeem MacJio JKUP ABJIE 2 3 C,H4Br; | (CH3):N 70% 95%

Knwu ona nposepku npagunbHocmu 6blnOJIHEHUA Mecmosvlx 3a0anuil. Bapuanm Ne 2

Noe gonpoca 1 2 3 4 5 6 7 8 9 10
Omeem 4 1 1 4 2 1 3 4 3 1
Ne gonpoca 11 12 13 14 15 16 17 18 19 20
Omeem 2 2 4 3 4 2 2 3 3 3
Ne gonpoca 21 22 23 24 25 26 27 28 29 30
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Omeem 3 1 3 3 2 2 4 3 2 2
MNe gonpoca 31 32 33 34 35 36 37 38 39 40
Omeem 1 4 1 3 4 3 3 4 4 3
Ne gonpoca 41 42 43 44 45 46 47 48 49 50
Omeem 2 4 2 3 2 2 4 4 1 4
Ne gonpoca 51 52 53 54 55 56 57 58 59 50
Omeem 1 1 1 2 3 2 4 4 4 3
Negonpoca 61 62 63 64 65 66 67 68 69 70
Omeem 9TaHON | MasyT ABE ABJ 2 1 CiHs | (CH3)3N | 87% 70%

Pazoen 2. Obwan u neopzanuueckas Xumus

Bapuanm Ne 1

1. ITpu B3aumozeiicTBuM 3,42 T MeTaUIa ¢ BOAOI Beinensercs 448 mi Bogopoa (H.y.). DTHM METaJUIOM SIBIISCTCS:
a) HaTpuii;

0) TUTHIA;

B) KaJui;

T) pyoumuit

2. MomsipHast Macca skBuBaneHTa H3PO4 paBHa 32,6 r/MOJb. B ypaBHEHUH PEAKIINU
a) NaOH + H3;PO4— NaH,PO4+H;0;

6) 2NaOH + H3PO4— NaHPO4+2H0;

B) 3NaOH + H3PO4— Na3;PO4+3H,0.

3. TemmepatypHblii K03(hduUIHEHT ckopocTH paBeH 2. CKOPOCTh XHUMHYCCKOW PEaKIMKU TNPH MOHWKCHUU

TeMieparypsl Ha 30°

a) YMEHBIINTCS B § pa3s;
0) yMeHbIIUTCS B 4 pasa;
B) YMEHBILIUTCSA B 6 pas;

T') yMEHBIIUTCS B 16 pa3.

4. 3aBHCHMOCTB CKOPOCTH peakmun obrmero Tuma aA + BB — dD + eE oT koHIeHTpanuy ommuchiBacTCss OCHOBHBIM

TMOCTYJIaTOM XUMHYECKON KNHETUKH — 3aKOHOM I[CIZCTByIOIlIPIX Macc. Ero maremaTtuueckoe BBIPpAXKCHUEC!

a) V=k[A]'[B];

0) V =k [A]*“[B]";

B) V =k [A]*[B]";

r) V=k[D][E]/[A] -[B].

5. U3meHenue JaBJICHUS HC BBISOBET CMCUICHUA PABHOBECHS B PCAKIIUAX!
1) 2S0,+0,28503;

2) 4HCI+02>2H,0+2Cly;

3) CH;COOH+C,HsOH«+CH3COOC,;Hs+H,0;

4) MgCO3-MgO + CO»;

5) Hy+ Le>2HI.

a)l,2;
0) 3, 4;
B) 5,
r) 3, 5.
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6. Ecin obmiee nasnenne B cucreme 2S02+0,2S03 yBean4uTh B 4 paza CKOPOCTh MPSIMON peaKium:
a) He U3MEHUTCS;

0) ymeHbInTCs B 64 pasa;

B) yBenmuuTcs B 64 pasa;

T) yBenuuutcs B 16 pas.

7. DeKTpOHHAs KOHPUrypanus noHa Zn2+ COOTBETCTBYET (OpMyJIE:
a) 1s22s22p*;

0) 1s22s%2p®3s23p*;

B) 15225?2p®3s?3p®3d!?;

r) 1522522p%3523p®3d!94s24pS.

8.DHepruell HOHM3AIMK Ha3bIBACTCS SHEPrHs, He0OXoquMast JUIs
a) IPUCOETMHEHHS 3JICKTPOHA K aTOMY;

0) OTpBIBa JIEKTPOHA OT aTOMA;

B) IIPEBpAIlIeHNs aTOMa B HOH;

I') IPEBPAILECHNUS MOJICKYJ B aKTUBHOE COCTOSHHE.

9. IoHHYIO KPUCTAJUTHYECKYIO PELIETKY UMEET:
a) ¢pTopua HaTpus;

0) Bona;

B) cepedpo;

) Opom

10. KoBaneHTHas CBSA3b MEXIY aTOMaMH UMEET MECTO B BEIIECTBE:
a) MgCly;

6) st;

B) CaS;

F) K3P.

11. C yBenmmuenueMm 3apsina saep atoMoB B psay Li—Na—K—Rb merammyeckue cBoiicTBa
a) YCWJIMBAIOTCS;

0) ocitabeBaloT;

B) HE U3MEHSIOTCS;

1") HU3MCHSACTCA NICPUOANICCKU.

12. OcHOBHBIE CBOMCTBA YCUIUBAIOTCS B PALY
a) NaOH — Mg(OH),— Al(OH);

6) LiOH — NaOH — KOH

B) Ba(OH),— Sr(OH); — Ca(OH)

r) AI(OH); - Mg(OH); — Be(OH)

13.MaccoBast 10J1s1 COJIM B pacTBOpE, NpUroToBieHHoM u3 80 r Boabl U 20 T comnu:
a) 0,1;
0)0,2;
B) 0,4;
r) 0,8.

14. Macca rugpokcuia HaTpust, Heooxoqumoro st npurorosienus 200 mi 0,1M pactBopa:
a) Ir;

0) 2r;

B) 0,81

56



T) 4r.

15. Cpemu nepeuncnennbix kuciot HoS, HF, HCI, HBr, HI HanGonee cuibHast ¢ TOUKH 3pEHUS dJEKTPOITUTHIECKOM
JIICCOLIMALIH

a) HoS;

6) HF;

B) HCI;

r) HBr;

) HI.

16. KoHeHTpaIuo ruJpoKCcu] HOHOB B pacTBope, pH koToporo paseH:
a) 10 mons/m;

6) 10" monb/n;

B) 3 MOJIB/TT;

r) 11 mMomb/m.

17. Kaxoii ¥3 MOHOB OTPE/ENAET PEAKLIUIO CPEABI B PACTBOPE KapOOHATA HATPHUSL:
a) H;

6) HCOs-;

B) COs%;

r) OH-.

18. Counbto, TUAPOTUIYIOMICHCS 10 KATHOHY SIBIISIETCS:
a) kapOoHAT HATPHS,

0) cynbdar meny;

B) CyNb( U aMMOHHUS;

T') XJIOPUJ HaTpUs

19.Cpenu nepeurciIeHHbIX OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIMU SIBJISIFOTCS] PEAKIINU:
1) 2A1(OH)3+3H2S04— Alx(SO4)3+6H,0;

2) 2Al+3S—ALS3;

3) 2H,+0,; — 2H,0;

4) 6NaOH+P,0s5 — Na3;PO4+3H,0.

a) 1,2;
0) 2,4;
B) 1,4;
r)2,3.

20.Cepa siBnsieTCSl BOCCTAHOBUTENEM B. XUMHUECKOHN PEAKIUU:
a) HaSOu(pass) + Zn — ZnSO4+ Ha1;

0) 2H2SO4onn) T Cu— CuSO4+ SO,+2H,0;

B) H,S+2NaOH—Na,S + 2H,0;

r) 2H,S +30,—2S0,+2H,0.

21. B xommiexkcaom coepnuennn [Ag(NH3),]CI xommekcooOpa3oBaTesneM sIBISETCS:
a) MoH cepebdpa;

0) amMmmuaK;

B) XJIOpUJ - HOHBI;

T) XJIOp.

22 KomrmiekcHoe coequaenne  NHs[Cr(SCN)4(NHs3),] HazbiBaeTcs
a) mnamMmMuHTeTpatnonuano xpomart (I1I) ammonms;
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6) ammonwmit — xpomar (I1I) rerpannanonnaMMuH;
B) XpOM TETpPalaHOTMAMMHHAMMOHWUS;
r) ammonuit xpoM(IIl) Terpanmano aMmmuax.

23. I'uopuel — 3TO COEAUHEHUS BOAOPOJA C:
a) KUCJIOPOAOM;

0) cepoii;

B) a30TOM;

T) METaJUIaMHU.

24. B peakuun: CuO+H,=Cu+H,0 Bomopoa mposBiseT CBOWCTBa
a) OKHCITUTEIIS;

6) BOCCTaHOBUTEJIS;

B) OKHCIIATEIIS M BOCCTAHOBHTEIIS,

T') HE MPOSIBIISIET OKUCIUTENBHO - BOCCTAHOBUTEIIHLHBIX CBOKCTB.

25. Tlpu B3aMMOACHCTBHH IICIOYHBIX METAJLIOB C BOJIOH 00pa3yrOTCs:
a) MeO, u Hy;

6) MeOH u Hy;

B) MeOH u H,0»;

r) MeOH 1 O,.

26. 'mapokcu Kainus pearupyeT ¢ KaKAbIM U3 IIePeurCICHHBIX BEIECTB!
a) Okcup yraepona (1) u xene3o;

0) JKese30 U OKCHI aTIOMHUHHSI;

B) OKCHJ aTFOMHUHUS H Xiopun sxenesa (I1I);

r) xaopup xenesa (III) u rugpoxcun maraus

27. Okeup v TUAPOKCU OepuilTus 00Ia1atoT:
a) OCHOBHBIMH CBOHCTBaMH;

0) aM(pOTepHBIMU CBOHCTBAMHU;

B) KUCJIOTHBIMH CBOHCTBAMH;

') ’HEPTHBI.

28. I'uapokcu Kanblus HE PearupyeT ¢
a) NaCl;

6) SO

B) H3PO4;

r) NH4Cl

29. Jlns TuapOKCHIA ATIOMUHUS HE XapaKTePHO:

a) pa3JioKeHHe MPHU HarpeBaHUH,

6) B3auMOJIeiCTBHE C PACTBOPOM THIPOKCHA KaJus;
B) B3aMOJICHCTBHE C CEPHOI KHCIIOTOM;

T') BBITECHEHHE MEHEe aKTUBHBIX METAIIJIOB U3 PACTBOPOB COJICH

30. AIFOMHHOTEPMUS — 3TO. ..

a) MOKPHITHE aATIOMIUHUEM METaTHYSCKUX U3ICITHIA;

0) BOCCTaHOBJICHHE METAJNIOB U3 UX OKCUIIOB aTIOMHUHHUEM;
B) MPOKATHBAHUE OKCHIA ATFOMHUHUSL.

31. Okcup yrnepona (IV) nposiBisier cBoiicTsa:
a) HeCcoJIe00pasyIoIIero OKCHIa;
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0) CHIIBHOTO OKUCITUTEIIS;
B) KHCIIOTHOT'O OKCH/I;
T) aMQOTEPHOTO OKCHIA

32. Yraepoa nposBisieT CBOMCTBA BOCCTAHOBUTEINSI B pEaKLIUU:
a) Ca0+CO»=;

6) Al + C=;

B) C+H,0=;

r)C+Na=

33. A30THasi KUCJIOTa PearupyeT ¢ KaKAbIM U3 IIEPEUNCIICHHBIX BEIECTB!
a) Auwu Cu;

0) Cu u NaxCOs3;

B) Na,COs u SiOz;

r) SiO, 1 Zn.

34. Cymma K03 PHUIMEHTOB B CIICAYIONIEM YPaBHEHUU XUMHYCCKON pPEaKIy PaBHA!
Cu+HNO3(oun) =

a) 11;

0) 24;

B) 20;

r) 10.

35. Pa3baBieHHas cepHas KUCIIOTa HE PearupyeT C:
a) pTyTbIO;

0) Kene3oM;

B) IIMHKOM;

T) MaprafHieM.

36. Ilpu snexTponmse pacTBopa cyib(ara HaTpUs C YrOJbHBIMHU DJIEKTPOAAMH Ha KAaTOJE W aHOJE BBIACIACTCS
COOTBETCTBEHHO:

a) BOJIOPOJ ¥ KUCIIOPOZ;

6) Hatpwmii u okcux cepsl (IV);

B) BOJIOPOJI M CEPOBOAOPO/I.

37. ConsiHasl KMCJIOTa HE pearupyer ¢
a) AgNO;;

0) Ag;

B) CuO;

r) Cu(OH)>.

38. Kakast 13 npuBeACHHbBIX HIXKE pEAKUUNA HE UJIET:
a) HyO+F>=;
6) KI+Cl,=;
B) KBr+I,=;
r) KBr + Cl,

39. B nenu npespamienuii Fe (OH); — X— FeCl; BemectBom «X» siBisieTcst
a) Fe,0;
6) Fe(NOs),
B) FeCl,
r) Fe (OH),
KOH BaCl,
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40. B mermu npeBpamennit SO3 —  X; — X,  BEIIECTBOM «X2» SBISETCS
a) Ba(OH),

6) BaSO;

B) BaSO4

r) BaO

Bapuanm Ne 2

1. Ilpu B3aumozeiictBuM 4,6 T MeTaJuia ¢ HoAoM o0pasyercs noaua Maccoi 30 r. DTUM METaJIOM SIBIISIETCS:
a) HATpHii;

0) mTuTHiA,

B) Kauui;

T) [e3Wi

2. MomstipHast Macca skBuBaneHTa Alx(SO4); paBHa 57 T/MONb B ypaBHEHUH PEAKIIHN
a) A(SO4); + 6KOH— 2AI(OH);3 + 3K2SO04;

0) Alx(SO4)3 + 2KOH— 2(AIOH)SO4+ K2SO4;

B) Al2(SO4)3 + 12KOH— 2K3[Al(OH)s] +3 K3 SOs4.

3. TemmnepaTypHblii KO(QQUIUEHT XUMHYECKOH peakuunu paBeH 2. IIpy TOBBIIEHHH TeMIlepaTypbl Ha
40°C ckopoCTh 3TOH peakLuu BO3PACTET B!

a) 16 pas;

0) 8 pas;

B) 4 pasa;

r) 32 paza.

4. B cucreme, tae npoucxomut peakmus Ho+Cl,«»2HCI yBenmumnu mganenwe B 3 pasa. Ilpu sToM Bo3pocna
ckopocth cunte3a HCl

a) B 3 pasa;

6) B 6 pas;

B) B 24 pasa;

r)B 9 pas.

5. Ha cocTostHMe XUMHYECKOT'O PaBHOBECHSI KOHKPETHOH peakuy He OKa3bIBaeT BIUSHHE:
a) KOHIICHTPAIUS PEarupyroIlnX BEIIeCTB;

0) Temmneparypa;

B) MPHUPOJIAa PEATUPYIOIMIUX BEIIECTB;

I') AaBJICHHUE.

6. B peaxuuu Hary + Iy <> 2HI — Q yBenn4uTh BBIXO HOIOBOJOPOA MOXKHO:
a) TOBBICHB JIaBJICHUE;

0) NOHU3UB JaBJICHUE;

B) IIOBBICUB TEMIIEPATYPY;

T') HIOHU3UB TEMIIEPaTypy

7. DnekTpoHHas KOH(GUTYpaIHsi, COOTBETCTBYIOIIAsi CTPOCHHIO aTOMa XJIopa:
a) 2e,8¢,8¢,2¢;

0) 2e,8e,7¢;

B) 2¢,8¢,18¢,8¢,2¢;

r) 2¢,8¢,6¢.

8. DnexTpoHHas KOH(HUTYpanusa HoHA Zn2+ COOTBETCTBYET (POpMyIIe:
a) 1s?2s%2p*;
6) 1s22s22p®3s23p°;

60



B) 15?2522p®3s23p®3d';
r) 1s22s22p®3s23p®3d'9 4s24p°.

9. MoHHas CBsI3b MEXIY aTOMaMH UMEET MECTO B BEIIECTBE!
a) PCls;

0) SO;

B) NasP;

r) ICL

10. Haunbosee BRIpayKeHBI METAIUTHYECKIE CBOWCTBA Y aTOMa:
a) JIUTHUS;

0) HaTpwus;

B) KaJus;

T') KJIBIIHS

11. B psany Be — Mg — Ca — Sr mponcxoaut

a) ociabJIeHUue METAIIIMYECKUX CBOMCTB;

0) yBeIHMYCHHUE AIIEKTPOOTPHULATEIBHOCTH;

B) YMEHBIIICHHUE YHCIIa BAIEHTHBIX AJICKTPOHOB;

l") YMCHBUICHUC CUJIbI IPUTAKCHNS BAJICHTHBIX 3JICKTPOHOB K SAAPY

12. Macca xiopuaa HaTpusi, KoTopast HoTpeOyeTcs i mpuroToBieHuss 5 % pactBopa Maccoit 480 T.
a)l2r;
0)24r;
B) 48 T;
r) 98 .

13. Macca cyxoro ocratka cyib(aTra MarHusi, KOTOPYIO MOXHO TOJNYYXTh Ipu BeImapuBanuu 300Mi pacTBopa ¢
KoHLUeHTpawuen 0,2 Mo/

a) 6,2r;

6) 10,2r;

B) 7,21

r) 8,2r.

14. 3nauennie pH HelTpambHOTO pacTBOpa
a) 1;

6) 0;

B) 7;

) 10714,

15. NonHoe npousBeaeHue Boabl npu 25°C paBHO:
a)7;

6) 14;

B) 1074;

r) 1073,

16. PacTBOpHI conelt, nMerorue 3HaueHue pH>7?
1) cynbdar aMMoHWUS;

2) HUTpAT MarHus;

3) cynbdun Kanms;

4) xapOoHAT HAaTPHS.

a)l,2;
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6) 2, 3;
B) 3, 4;
1, 4.

17. Conpro, THAPOTU3YIOMIEHCS M0 KATHOHY SIBIISCTCS:
a) kapOoHAT HATPHS,

0) cynpdar meny;

B) Cyib(UI aMMOHHUS;

T) XJIOPHU HATPHSA

18. A30T IBIIETCS OKHUCIUTEIEM B peaknuu, HpOTeKaIOHIeﬁ 10 YpaBHCHUIO:
a) HNO3;+KOH—KNOs+H0;

6) 4NH; + 50,— 4NO+6H,0;

B) 4HNO;+ Cu— CuO\IO3)2+2N02+2H20;

r) NH3;+HCl— NH4Cl.

19. Crenens okucnenus azora B coenuHeHuu (NH4)2Cr2O7:
a) -3;
6) +1;
B) +3;
r) +5.

20. B kommuiekcHoM coenuHeHnn K[Ag(CN),] nuranaaMu siBIsSIOTCSA:
a) KaJIHii;

6) cepebpo;

B) IIMAHU] — HOHBL,

T') HOHBI cepedpa

21. Cpeau npuBeACHHBIX KOMIUICKCHBIX COCTUHEHUH XIOpU IeHTaaMMUHXI0pIUIaTuHbI (IV):
a) [PtCIL4 (NH3)2];

6) [PtCI (NH3)s] Cl;

B) [Pt(NH3)s] Cla;

r) NH4 [PtCly].

22. Boapopo/ mposIBIISIET CTETIEHh OKUCTEHUS -1 B COSTUHEHHSIX:
a) TaJIOTEHOBOOPOIAX;

0) Bose;

B) THIPOKCHAAX;

T) TUAPUAAX.

23. B peakmuu: 2Na+H,=2NaH Bogopox mposBiseT cBoiicTBa
a) OKHCITUTEIIS;

0) BOCCTaHOBHTEJIS;

B) OKHCJIUTEIS] U BOCCTAHOBHUTEIIS;

F) HE MTPOABIACT OKHUCIIUTEIBHO - BOCCTAHOBUTECIIBHBIX CBOICTB.

24. T'opeHne Kanus B KHCIOPOAE IPUBOIUT K 00pa30BaHUIO:
a) K>0;

6) K 3N;

B) K>0,;

r) KO».

25. ATOMBI IIEJTOYHBIX METAJIJIOB:
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a) ABJIAIOTCA CUJIbHBIMHU BOCCTAHOBUTCIISAMU,
6) SBJISAOTCS CUJIbHBIMU OKUCIIMTCIIAMU,
B) IMPaKTUYCCKHU HE MPOABJIIAIOT OKUCIUTEIIbPHO-BOCCTAHOBUTCIIBHBIX CBOMCTB.

26. O6pr9HOE (OKOHHOE) CTEKJIO HMEET CIICAYIOUIHA COCTAB!
a) Na,O - CaO - 6SiOy;

6) K20 - CaO - 6SiOy;

B) K;O - PbO - 6Si0;.

27. TlocTostHHAS KECTKOCTH BOJBI 00YCIIOBJICHA IIPHUCYTCTBHEM:
a) XJIOPU/IOB U CYJIL(ATOB HATPHS M KaJIUs;

0) XJIOpHUIOB U CYIb(PATOB KATBIHS U MaTHIS,

B) XJIOPHJIOB M KapOOHATOB KaJbIMs U MarHus;

T') THAPOKapOOHATOB M KapOOHATOB KAJIBITHS X MarHusl.

28. Ilpomecc B3ammoneiicTBus BOAHBEIX pacTBOpoB NaOH wu AI(OH)s MOXKHO TIpEACTaBUTH CIICAYIOIIAM
YpaBHCHUEM:

a) NaOH+AI(OH);=NaAlO,+2H,0;

6) 3NaOH+AI(OH);=Na3[ Al(OH)s];

B) NaOH+AI(OH)s;=peaxmus He HAeT.

29. Bopuns! — 3T0 OMHApPHBIE COSAUHEHHS O0pa C:
a) BOJIOPOJIOM;

0) MeTaamu;

B) FaJIOTEHAMHU;

T) KHCJIIOPOAOM.

30. [Tapa MoJsiekyn, Bce CBS3H B KOTOPBIX KOBAJCHTHBIE:
a) NaCl, HCI,

6) COz, PbOz;

B) CH3Cl, CH3Na;

F) SOz, NOZ

31. Okcup yraepopa (I1) mposiBnsieT cBOWCTBA:
a) HeCcoJIe00pasyIoIIero OKCHUIA;

0) coneoOpa3yromero OKCHIa;

B) KHCIIOTHOT'O OKCH[Ia;

T') OCHOBHOTO OKCHJa

32. KoHIICHTpUPOBaHHAsI a30THAsI KHCIIOTA Pearupyer c:
a) YIJIEKHUCITBIM Ta30M;

0) yriepomowm;

B) cysib(h)aTOM HATPHS,

T') KHCJIIOPOAOM.

33. Cymma k03(h(pUIIMEHTOB B CIIETYIONIEM YpaBHEHUH XUMHUUYecKoi peakiun paBHa: C+HNOsz =
a) 11;

0) 6;

B) 20;

r) 12.

34. Cepa OKHUCIISI€TCS B PEaKLUU C
a) HaTpHEM;
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6) dropowm;
B) BOJOPOIOM;
T) JKEJIe30M,

35. Cymma k03 PHUIHIEHTOB B CIIEAYIOMIEM ypaBHEHUH XuMudeckoit peakun paBHA: CutHaSO4omy) =
a) 10;

6) 4;

B) 7;

r) 12.

36. Cuia KHCIOpPOJCOAEPKAIMUX KUCIIOT XJI0pa BO3PAcTaeT B CIEIYyOMIEH 0CIe0BaTEIbHOCTH:
a) HCIO; HCIO,; HCIO3; HC1O4;

6) HCIO4; HC1O3; HCIO,; HCIO;

B) OHM NIPUMEPHO OJJMHAKOBBI IO CHIIE.

37. I'anoreHsl B TBEPJIOM COCTOSHUU UMEIOT:

a) aMOp(HYIO CTPYKTYPY;

0) aTOMHYIO KPHCTAJTMYECKYIO PEIIETKY;

B) HOHHYIO KPUCTAJUTMYECKYIO PEIIETKY;

T') MOJIEKYJISIPHYIO KPUCTAJUTHICCKYIO PEIIETKY.

38. AnMa3 UMeeT CIIeaYIOIUN TUI KPUCTANIMYECKON PEILIETKU:
a) HOHHYIO;

0) MOJICKYILIPHYIO;

B) METAUTMYECKYIO;

T') aTOMHYIO.

39.B nemm npeBparmennit Fe — X —Fe(OH)s BemecTBoM «X» sBIseTCSA
a) Fe203
0) FeCls
B) FeCl,
r) FeS
+KOH t°
40.B menm npeBpamennit CuCl, — X — X, BemiectBoM «X2» sSBISACTCS
a) CuO
6) CuOH
B) Cu,0O
r) Cu

Pazoen 2. Obwan u neopzanuuecKkas xumus
Kniou ona nposepku npaguibnocmu 6bln0IHEHUA Mecmogvix 3a0anuil. Bapuanm Nel

Ne gonpoca 1 2 3 4 5 6 7 8 9 10
Omeem r B a B r B B 0 a 0
No gonpoca 11 12 13 14 15 16 17 18 19 20
Omeem a 0 0 B I a r §) r r
Ne gonpoca 21 22 23 24 25 26 27 28 29 30
Omeem a a r §) §) B §) a r §)
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Ne gonpoca 31 32 33 34 35 36 37 38 39 40
Omeem B B 0 r a a §) B Fe203 BaSO4

Knrou ona nposepku npaguibHocmu 6bIN0JIHEHUA MeCmo8blX 3a0anuil. Bapuanm Ne2

Ne gonpoca 1 2 3 4 5 6 7 8 9 10
Omeem a a a r B B §) B B B
Ne gonpoca 11 12 13 14 15 16 17 18 19 20
Omeem r 0 B B B B §) B a B
Ne gonpoca 21 22 23 24 25 26 27 28 29 30
Omeem §) r a B a a S 0 0 r
Ne gonpoca 31 32 33 34 35 36 37 38 39 40
Omeem a 0 r 0 B a r r FeCl3 CuO

5. MeToau4yeckue MaTepHuaJibl, ONpee/siioliue Npoueaypbl OlleHUBaHUS 3HAHUI, YMEHUI,
HABBIKOB, XapPaKTEePH3YIOIIMX 3Tanbl (pOPMHUPOBAHUSI KOMIIETEHLMH B Ipouecce OCBOCHHS
AUCHUILIMHBI, B X0/le IPOMEKYTOYHOH aTTecTAluu

Meronuyeckue MaTepuaibl, OINPEAESIOUIMEe IPOLEAYphl OLIEHWBAHUS 3HAHUW, YMEHUH,
HaBBIKOB, XapaKTEPU3YIOIUX 3Tanbl (OpMUPOBaHMS KOMIIETEHIINH, pa3paboTaHbl HA OCHOBE MOAX0/a
B.I1. becnambko. 3amanus (oHIAa ONEHOYHBIX CPEACTB MOTYT OBITh MPEICTAaBICHBI B JIBYX
B3aMMOCBS3aHHBIX OJIOKaX.

IlepBblit 010Kk — 3a7aHMs HA YPOBHE «3HATh», B KOTOPBIX OUYEBUJEH CIIOCOO pElIeHHS,
YCBOGHHBIN CTYJEHTOM IPH U3YYCHHH JMCHUIUIMHBL. 3alaHusl 3TOro OJOKa BBIABISIOT B OCHOBHOM
3HAHMEBBII KOMIIOHEHT IO JMUCLUMIUIMHE M OLEHUBAIOTCS 110 OWHApHOM IIKaje <IIpaBUIbHO-
HEIPABUIIbHO.

Bropoii 010k — 3a1aHus HA YPOBHE «YMETb» U «BIJIAJETh MPAKTUYECKUM OIIBITOM» (€CiIH
npeaycmotpero ®I'OC, yueoubim tutanom u PI1/T). Jlanabiii 010K MOXKET OBITH MPEICTABICH TUTIOBBIMHU
3aJJaHUsIMU, B KOTOPBIX HET SIBHOTO yKa3aHUs Ha CHOCOO BBINOJIHEHHUS, U CTYACHT JJIS UX pElICHUs
CaMOCTOSITEJIbHO BBIOMpPAaeT OJUH M3 M3YUYEHHBIX CIIOCOOOB WM MPAKTUYECKUMHU 3aJaHUIMHU,
coJiep’KaHue KOTOPBIX MPEIoJaraeT CIoJIb30BaHNE KOMITJIEKCA YMEHUN U HAaBBIKOB, /JIsl TOTO YTOObI
CTYIEHT MOT CaMOCTOSITE€IbHO CKOHCTPYMPOBATh CIOCOO peIIeHUs, KOMOMHUPYS H3BECTHBIE €MY
CHOCOObI M TpHBIIEKas 3HAHUS W3 Pa3HbIX JAUCUUIUIMH (BBIIOJHEHHWE 33JaHUs TpeOyeT pelieHus
MIOCTAaBJIEHHOM TpoOseMbl B 1LEJIOM M TPOSBICHUS YMEHMs aHAIU3UPOBaTh HHGOpMALHIO,
MPOCJIEKNBATh PUYMHHO-CIIEICTBEHHBIE CBSI3M, BBIIEIATH KIIOYEBBIE MNpPOOJIeMbl, (HOPMHPOBATH
METO/JIbl UX PELICHHUS).

3aaHus JaHHOTO OJI0OKA MO3BOJISIOT OLIEHUTh HE TOJBKO 3HAHUSA 110 AUCLUUIUIMHE, HO M YMEHUs
MI0JIb30BAThCS MMU TPU PEHICHUH CTaHAAPTHBIX (TUIOBBIX) W HECTAHJAPTHBIX 3ajad. Pe3ynbrarsl
BBITIOJTHEHUS ATOTO OJI0Ka OLEHUBAIOTCS C YUETOM MOJIHOCTHIO MIIM YaCTUYHO MTPABUIIBHO BBIMOJIHEHHBIX
3ajaHuii.  Pemenwe — cTylAeHTaMH  HECTAaHAAPTHBIX  MPAKTUKO-OPUEHTUPOBAHHBIX  3aJaHHM
CBUJACTEIBCTBYET O (OPMUPOBAHUM Yy CTYACHTOB  ONPEICIICEHHBIX  OOLIEKYJIbTYPHBIX U
PO eCCHOHABHBIX KOMIIETEHIINN B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC CIIO.

OueHuBaHue 3HaHUI, yMEHUI, HABBIKOB, XapaKTEPU3YIOIIUX ATanbl (OPMUPOBAHUS OOIIUX U
npoecCHOHANBHBIX KOMIETEHIIMHA, OCYIIECTBISETCS C IOMOLIBIO CIEAYIOImEed MOJENH OLEHKU
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BBITIOJTHEHUS TUTIOBBIX 33/IaHU M TPAKTHKO-OPUEHTHPOBAHHBIX 3a]1a4, KOTOPast TIO3BOJISIET YCTAHOBUTD
COOTBETCTBHUE MEXY pe3y/IbTaToM BeinmoaHeHus 3anannii @®OC oOydaromumMes (CTyIEHTOM) U YPOBHEM
00y4eHHOCTH 10 MIKaje oleHuBanus (Tadmuis 3.1 — 3.3.).

Ta6muua 3.1. — Mogaens onenku Beinoiaaenus 3agannii @OC, opueHTHPOBAHHBIX HA TPOBEICHUE
YCTHBIX U NMHUCBMEHHBIX ONPOCOB (3a4eT / auddepeHnnpoBaHHbINA 3a4eT / SK3aMeH, KOHTPOJIbHBIE U
CaMOCTOSITeNIbHBIE pabOTHI, 3aJaHUS JUISI TEPMUHOJOTHMYECKOTO AMKTAHTa M T.I.), HA OICHUBAHUE
paboThI 00yJaroIMXcs HA CEMHUHAPCKUX / MPAKTUYECKHUX 3aHATHX, HA OLICHUBAHUE 3aJJaHUH T10 TIOMCKY,
aHAJIM3y U cCUCTeMaTH3aluy MH(OpMaIMK, Ha IOATOTOBKY M ITyOJIMYHbIE BBICTYIIJICHUS C JOKJIaAaMU Ha
KOJIJIOKBUYME, MOJrOTOBKY M Y4acTHE B JUCKYCCHUAX BOBpEMsI NMPOBENCHUS KOH(PEPEHIMH / KPYyIJIbIX
CTOJIOB, Ha pabOTy 00y4YaOIUXCS B MAJIBIX (MUKPO-) TPYIIAX U T.J1.:

Ouenka Kpurepuu BbicTaBIEHUS OLIEHKH
OtanyHO CTYACHT AEMOHCTPHPYET BCECTOPOHHEE, CHCTEMATHUYECKOe M TIIyOOKOe 3HaHWE
(3a4TeHO) y4eOHOr0 MaTepHana, TOYHO, YeTKO ¥ KOHKPETHO OTBEYAET Ha BOIMPOCHI, MOMKET

JOKa3aTb W TPOWJUIIOCTPUPOBATH CBOH  PACCYXACHHA MPAKTUYECKUMH
IpyMepaMH, INPU OTBETE HA BOIPOCHl PACCY)KIAET, ONMHMPAsCh Ha 3HAHMUI,
MOJTy4YeHHBIE KaK B paMKaX JaHHOTO Kypca, TaK U MPU U3YYEHUH JPYTUX CMEKHBIX
JUCLUUIUIMH,  yMeeT  CBOOOJHO  BBHIMOJHATH  NPAKTHUECKHE  3aJaHMs,
MIpeyCMOTPEHHBIE TPOrpaMMO, B TOM YHCJIE, PEIIAacT HECTaHAapPTHBIE 3a/1a4H, B
LIEJIOM OTBETHI ITyOOKHE, 000CHOBAaHHbBIE U 3aKOHUCHHBIE;

Xopouio B CBOMX OTBETax Ha BOMPOCHI CTYJCHT YETKO (POPMYIUPYET ONPEACTCHUS U MOXKET
(3auTeHo) [I0Ka3aThb B3aMMOCBSA3b PA3JIMYHBIX YacCTEH MPOMJEHHOIO B paMKaxX JaHHOIO
y4eOHOro Kypca MaTepuana, CTyOeHT JAEeMOHCTPHPYET CHOCOOHOCTh K
Pa3MBILIICHAIO, IPH OTBETE HA BOIIPOCHI PACCYXkAAeT, ONMUPAsICh HA TOIYUICHHBIE
B paMKax JaHHOTO Kypca 3HaHHsl, JIETKO PEelIaeT THIOBBIC 3a/1a4H, CIIOCOOEH K
CaMOCTOSITEIbHOMY TOIMOJHEHUIO W OOHOBIICHHIO 3HAHUM W YMEHHH B XOJe

JanbHene yaeOHol 1 mpoheCCHOHATBHON NeSTEIbHOCTH

Y 10BIIETBOPUTEIILHO CTYACHT OOHapyXMBaeT B LIEJIOM NPaBUJIbHOE MTOHHMMAHHE OCHOBHBIX BOIPOCOB
(3auTeHO) [IPOrpaMMHOI0 MaTepHaja, MOXET JaTh ONPEJIEICHUS OCHOBHBIX ITOHSATHUM,
MIPONJEHHBIX B paMKax yu4eOHOT0 Kypca, OTHAKO U3JIaraeT uX HeJJOCTaTOYHO YETKO
U / WIM HE B TOJHOM OOBEME, NPELyCMOTPEHHOM YYEOHBIM MAaTepUaOM
JIEKIMOHHBIX U NPAKTUYECKUX 3aHATHHI, HE MOXET BBIBECTH 3aKOHOMEPHOCTH H
CBSI3aTh BOCJIMHO pa3HbIe YacTH Kypca; JOMYCKaeT OTJAeIbHbIE OMNOKN B OTBETE U
[IpY BBINOJIHEHUM 3aaHUN, PpEIIECHUE THIIOBBIX 3a1ad MOXET BbI3bIBATH
3aTpyIHEHHE, IPH 3TOM CTYIEHT 00iagaeT HeOOXOAMMBIMU 3HAHMSAMH UL UX
YCTpaHEHHMs 110l PyKOBOJICTBOM IIPEIOaBaTes

HeynoBneTBOpHUTENBHO | 3HAHUSA CTYAEHTA OOPBIBOYHBI, HE NOKPHIBAIOT BCETO NMPEAMETA, CKOPEE 3ayHEHEI,
(He 3auTeHO) YeM HOHATHI U, KaK CJIEACTBHE, CTYIEHT HE MOXKET OOBSICHUTH CBSI3€H B paMKax
M3JI0’)KEHHOTO MaTepHaia, JaTh TOYHBIX ONpPEEICHNUN MOHATUH, IPOIIEHHBIX B
paMKax Kypca, JaeT paciulbiBUaTble (POpMYIMPOBKH, HE BJaJeeT B JOJDKHOM
CTETICHH TEPMHUHOJOTHEH W TpPHEeMaMH pelIeHHs THUIOBBIX 3a7ad; OIEHKa
«HEYIIOBJIETBOPUTENHHO», KaK MPABUIIO, CTABUTCS CTYJEHTaM, KOTOPBIE HE MOTYT
MPOAOJLKUTE O0YUYEHUE HITH MPHUCTYIIUTH K MPO(ECCHOHATIBHOM e TeIbHOCTH 10
okoHuaHnn Komemxa 0e3 IOMOJHUTENBHBIX 3aHATHHA IO COOTBETCTBYIOLIEH

JUCIATIIINHE
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Tabmuua 3.2. — Mogens oueHku BbnodHeHUs 3agaHuii ®OC, OpUEHTHPOBAHHBIX Ha
BBINOJIHEHUE PACYETHO-TpaUYecKUX 3aJaHuil, 3a/JlaHWH, BBITOJHEHHBIX 1O 00pasiy (B TOM 4ucie, B

KOHTPOJIBbHBIX paboTax)  T.II.

Onenka Kpurepuu BbICTaBIEHUS OLICHKH
OTan4=HO CamocTosaTenbHOe, IPABUIBHOE, MONHOE (MCUEPIIBIBAIOIIEE) PEIICHUE 3a0aHusL:
(3auTeHO) COCTaBJIEH NpaBUJIbHBIA QJIrOPUTM pELICHUs 3aJaud, B JIOTHYECKUX

paccyXAeHusX, B BBIOOpe (QOpPMYJT H pENIeHHH HeT OIMHOOK, CeNaHbl
HEOOXOIMMBIE MaTeMaTH4YeCKHe TPeoOpa3oBaHUsl W pacyeThbl, MPUBOJSIIUC K
MPaBUIBHOMY YMCIIOBOMY OTBETY, 3a7laya pellieHa palioHaIbHBIM CITOCOOOM.
Hannune momHOro, rpaMOTHOTO TMOSICHEHHsI K PAacyeTHBIM IOKa3aTessiM, HX
aJIeKBaTHasl TPAKTOBKA W JIOTHYHBIC BBIBOJIBI, SI3BIKOBAs TPAMOTHOCTH, TOYHOE
HCTIOJb30BaHKE CTICIUALHON TEPMUHOIOTHH.

KoppektHoe odopmienne paboTsl (cM. TpeOOBaHHS K OQOPMIICHUIO PacUeTHO-
rpadUUeCcKuX 3a1aHui).

B ycrHO#It Oecene (mpm HEOOXOTUMOCTH) OOYYAIOIIUNACS JEMOHCTPHUPYET
MPaBUIBHOE MTOHUMAHKE MPOIECCOB WITH SBJICHUH, OMTUCAHHBIX B YCIOBUH 3a1a4H

WK CBA3aHHBIX C HUMMU.

Xoporiio CamocTosiTenbHOE, TpaBWIBHOE, TIIOJIHOE pEIICHWE 3aJaHus: COCTaBJICH
(3a4TeHo) NPAaBWJIBHBIA QJITOPUTM pEIICHHs 3aJadyd, B JIOTHYECKHX PACCYXKICHUSIX U
pEUICHNH HET CYIIECTBEHHBIX OIIMOOK, NMPAaBWIIFHO BBIOpPAaHBI (OPMYIBI LIS
peuicHuA, IMOJJYUYCH BCprIfI OTBE€T, HO 3aJada peuicHa HCPaAlMOHAIbHBIM
croco0oM HiIH JomylieHa | HecylecTBeHHas OIHOKa B pacyeTrax.

Hamiame rpaMOTHOTO, HO HETIOJTHOTO MOSICHEHUSI K PACUSTHBIM ITOKa3aTelsiM, UX
aJleKBaTHasl TPAKTOBKA W JIOTWYHBIC BBIBOJBI, SI3BIKOBAsi TPAMOTHOCTH, TOYHOE
HCTIOJIb30BaHKE CTIeUATEHON TEPMUHOIOTHH.

KoppektHoe odopmienne paboTsl (cM. TpeOOBaHHUS K OQOPMIICHUIO PacUeTHO-
rpaduueckux 3amanuii). [lomyckaercs Hammune 1-2 Hego4eToB B OoopMIICHHH
WY TTOSICHEHUH K PEILICHHUIO.

B ycrHOW Oecene (mpu HEOOXOIUMOCTH) OOYYAIOIIUHACS JIEMOHCTPHUPYET
MNpaBUJIBHOC IMOHMMAHUE IIPOLCCCOB WU HBHCHHf/i, OIMMCAaHHBIX B YCJIOBHUU

3aJ1a4m.
VY 10BIETBOPUTENBEHO [IpencraBnenHoe peleHre COOTBETCTBYET OJTHOMY U3 CIAEAYIOIMIUX CIIy4aeB:
(3aureno) - 33J]JaHU€ TIOHATO MPAaBUJILHO, B JIOTUYECKOM PACCYKJICHUM HET CYIIECTBEHHBIX

omrOOK, HO JOMYIIEHBI CYIIECTBEHHBIE OIMMOKKM B BbIOOpe QopMyn Wi B
MaTeMaTHYECKUX pacdyeTax, KOTOphIe MPHUBEIM K HENPAaBUIBHOMY YHCIOBOMY
OTBETY;

- 3a/1a4a pelIeHa He MOJIHOCThIO (OTCYTCTBYET MPAaBUIbHBIM KOHEYHBIH OTBET, HO
€CTb BEpHO PAacCUHUTAHHBIC TPOMEKYTOUHBIE TIOKA3aTENN) WU B 001IeM Buje (B
pelIeHNH TPHUBEIECHBI TOJNBKO HeoOXonumble (GopMmyibl, 0Oe3 3aMeHbl OYKB
muppamu  win  0e3 HEOOXOIMMBIX MaTeMaTHYeCKHX MPeoOpa3oBaHUi |
BBIYHCIICHHN );

- OTCYTCTBYET OJ{HA U3 MCXOJHBIX (hopMyI1, HEOOXOoaMMast [T peleHHs 3a1a4un
(umm yTBEpKACHHWE, JieXkallee B OCHOBE pEIleHHsA) / B OJHOH M3 MCXOTHBIX
¢opmyn pomymieHa OIIMOKAa, HO TNPHCYTCTBYIOT JIOTHUECKH BEpHBIC
npeoOpa3oBaHus C HUMEIOIIUMHCS (OPMYJIaMK, HaIllpaBICHHbIE HA pEIICHHUE
3a1a4H.
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HemnonHoe mosicHeHHe K pacyeTHBIM TMOKa3aTelsM, S3bIKOBasi 0€3rpaMOTHOCTD,
HEJI0CTATOYHOE BJIaJICHUE CIICIIUAIEHON TEPMHUHOJIOTHEH WM €€ HEKOPPEKTHOE
HCTIOJB30BaHHE.

CymecTBeHHbIE OMMOKH B OQOpPMIIEHHH pabOTHl, HApUMeEp, OTCYTCTBYET
MOCJICZIOBATEIbHOS M3JIOKEHUE PEIICHUS 3a7aud TpU HAIWYUH IPABWILHOTO
KOHEYHOT'O OTBeTa (CM. TpeOOBaHUS K O(POPMIICHUIO PACUCTHO-TPaPUUISCKUX
3aJIaHAN ).

B ycrHo1 6ecene (TTpr HEOOXOUMOCTH ) O0YHAIOIIHNACS JEMOHCTPUPYET HAINUHE
MpPOOEJIOB B TEOPETUYCCKUX 3HAHUSX, YMCHUU aHAIM3UPOBATh WH(POPMAIIHIO,
COIIOCTABIIATH, JIENaTh 00OOIICHUS U BBIBOBI.

HeynosnerBopurenbHO
(He 3a4TeHO)

OtcyTcTBHE perIeHns JIN00 HePaBUIIbHOE PEIIeHHE 3aJaHus:

- 33/laHM€ TIOHATO HENPABWIBHO, B JIOTMYECKHX PACCYKACHUSX IOMYIICHBI
CYIIECTBEHHbIE OIIMOKH, KOTOpbIE NPUBEIN K HEMPABUILHOMY YHCIOBOMY
OTBETY;

- JOMYIICHbl OMMOKH B BHIOOPE MCXOMHBIX (OPMYJIBI, TPUMEHEHHE KOTOPBIX
HEOOXOANMO JUTs PeIICHNUS MTPEACTaBICHHOMN 3a1a4H;

- HE TPOBEJIcHBl HEOOXOIUMBIE MaTeMaTHYECKHE MPeoOpa3oBaHUsl U PacyeThl,
MIPUBOJSIINE K IPABUIILHOMY YMCIOBOMY OTBETY, HE IIPEACTABIICH IIPABUIIBHBIN
KOHEYHBII OTBET.

OtcyTcTBHE OSICHEHNS / OIIMOOYHBIE TIOSICHEHUS K pacYeTHBIM ITOKa3aTelsIM, HX
HCEaJCKBaTHad TPAKTOBKA, OTCYTCTBHUC HCO6XOI[I/IMI>IX BBIBOJIOB, SA3BIKOBast
6C3FpaMOTHOCTI), OTCYTCTBHUC B IIOACHCHUU CHC].[HaJ'IbHOfI TCPMUHOJIOTUU.
CymecTBeHHBIE OMMOKKA B OPOPMIIEHUH PabOTHI, CO3IAOIINE TIPETIATCTBUS IS
TIOHMMAHMS JIOTHKH ¥ TIOCIIeIOBATEIBHOCTH PEIICHHS 3a1auH.

B ycrHOW Oecene (mpu HEOOXOMUMOCTH) OOYYAIOIIUHACS JIEMOHCTPHUPYET
OTCYTCTBUC KaKUX —JII/I6O 3HAHUN IJI1 BEACHU AraJiora O IMpoueccax U sIBJICHUAX,
OIMCAHHBIX B YCIIOBHU 3aJa4H.

Tpebosanus k opopmaeruio
pacuemno-epaguieckux
3a0anuil, 8bINOTHEHUS
3adanuil no obpasyy (8 mom
yucne, 8 KOHMPOLbHBIX
pabomax) u m.n.

Boinonnennoe sadanue 00IICHO 6KIIOUAMDb !

- HauUMeHo8aHue 3a0anus (Hanpumep, 3a0aua 1);

- hopmyna (-v1), KOmMopwvle UCNONBL308AHbL OJISL PEUUEHUs. 3a0aUl (ROONYHKMA 3a0a4lt);

- NOCe008aMENbHOE UZNOICEHUE PEUUEHUs. 3A0aYU;

- KOHEeYHbILL pe3yibmam, ¢ yKazanuem eounuy usmepenus, Hanpumep, « Omeem: A) P =
120 py6.; B) QO = 250 wm.». Ecau ycnosue 3adauu npedcmasierno 6 eude mabauybwl,
umeroueli nycmule cmoadyvl U / uiu CMpoOuKU, MO OMEEMOM AGISLEMCs 3aNOIHEHHAS
mabauya.

Tabmuua 3.3. — Mogens oueHku BbinodHeHus 3agaHuii POC, OpUEHTHPOBAHHBIX Ha

BBIIIOJIHCHHUE  TBOPUYCCKHUX

3aJaHui pa3jindyHoOTO YpPpOBHA  CJIOKHOCTH, ILCJICBOIO HA3BAHMUA,

MPOAYKTUBHOCTH, 3BPUCTUYHOCTH, B TOM YHCJIC, pa3HOYPOBHCBLIC 3a/IlaHUA (Ha OCHOBC HpaKTquCKOﬁ

CI/ITyaI_II/II/I), aHaJIn3 W PCHICHUA NPAKTUUCCKHUX CHUTYAlIHMOHHBIX 3aJaHui (KeﬁCOB), 3aJaHusd I

pa3pa60TI<H TBOPUYCCKUX IPOCKTOB, 3alaHUS JJIS1 TIOATOTOBKHU HPGSGHTaHI/Iﬁ / MYJbTHUMCANA COO6H.[€HHI>1,

3alaHuA OJid IOATOTOBKU U YUACTHUA B ICJIOBBIX / CHOIKCTHO-POJICBBIX / HUMUTAIIMOHHBIX UI'Ppax U T.II.:

Ouenka Kpurepuu BbicTaBIeHUs OLIEHKH
OTryHO AKTHBHOE ydYacTHe B aHalM3e M OOCYXIEHHUH TMPOOJIEMHOW CHUTYyaIlH.
(3aureno) OOyuaromuiicss JIEeMOHCTPUPYET HABBLIKA IIOMCKAa PEJICBAHTHOW, IIOJTHOM,

,Z[OCTOBCpHOﬁ I/IH(l)OpMaI_II/II/I JJIA aHaJiy3a, HUCIIOJIB3YCT HOPMATUBHBIC,
I/IH(bOpMaL[I/IOHHO-aHaHI/ITI/I‘lCCKI/IC, CTaTUCTUYCCKUC HCTOYHHUKU. Vmeer
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OTIPEACTUTh CBOIO POJIb M B IOJIHOW MEpPE BBITOJIHUTH CBOM (DYHKIIMU B paMKax
KOMaHIHOH paOoThlI.

Co0ro1aeT IPUHIIMITHI ICTOBBIX KOMMYHHUKAIIMK W TIPABUIIA JICJIOBOTO 3THUKETA
NP B3aUMOJICUCTBUH C JIPYTUMH OOYYarOIUMHCS, c(HOPMUPOBAHHBIC HABBIKH
MPE3CHTAIUN PE3YJIbTaTOB COOCTBEHHOM PabOTHI M PabOTHl KOMAH/IBI.
JleMOHCTpHUPYET BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITy0OKOe 3HaHUE YIeOHOTO
MaTepHala, TOYHO, YeTKO ¥ KOHKPETHO OTBEYaeT Ha BOIPOCHI, MOXKET JI0Ka3aTh 1
MPOMILUTIOCTPUPOBATh CBOM PACCYXJICHHS TNPAKTHYCCKHMH MPUMEPaMHU, TPH
OTBETE Ha BOIIPOCHI PacCyKIaeT, ONMPASICh HAa 3HAHMS, MTOJTyUYESHHBIC KaK B paMKax
JAHHOTO Kypca, TaK U NpPU U3YyYCHUHM JPYTHMX CMEKHBIX JUCIUILINH, YMEET
CBOOOJTHO BBIMOJHATH MPAKTHYCCKHUE 33JJaHHsI, TPEAYCMOTPEHHBIC POTPaMMOii,
B TOM 4YHCIe, pellacT HECTaHJapTHbIC 3aJaud, B IIEJIOM OTBETHl TIyOOKHE,
000CHOBaHHBIC U 3aKOHUCHHBIE OTBETHI.

Xopomo
(3auTeHo)

AKTUBHOE yvyacTHe B aHajiu3e M OOCYXIEHHH TMPOOJEMHON CHTyaluu.
OOydJaromuiicss IEeMOHCTPHPYET HAaBBIKM IIOWCKA pPEJIEBAaHTHOM, ITOIHOM,
JOCTOBEPHOW WH(pOpPMAIMH JUI  aHAIKM3a, HCIOJB3yeT HOPMATUBHEBIC,
I/IH(bOpMa]_[I/IOHHO-aHaHI/ITI/I‘ICCKI/IC, CTaTUCTHYECCKHUEC HCTOYHUKMU. YmMmeer
OTIPEJICIINTh CBOM POJIb M B IOJIHOW Mepe BBINOIHUTH CBOU (PYHKIUHM B paMKax
KOMaHIHOH paboTHI.

Co0ro1aeT MPUHIIMITLI ACTOBBIX KOMMYHHKAIIMKA W TIPABUIIA JICTIOBOTO 3THUKETA
MPU B3aUMOJACUCTBHU C JIPYTUMH OOYyYaromUMHCS, c(HhOPMUPOBAHHBIC HABBIKH
MPE3eHTAIIUN PE3YJIbTaTOB COOCTBEHHOM PabOTHI.

B cBomx oTBeTax Ha BOMNPOCHI YETKO (GOPMYITHPYET ONPEACICHUS M MOXKET
MOKa3aTh B3aUMOCBA3b PA3IMUYHBIX YaCTeH MPOHIECHHOTO B paMKax IaHHOTO
yueOHOTO Kypca Marepuana, CTYJeHT JEMOHCTPUPYET CHOCOOHOCTh K
PaSMBINIJICHUIO, IIPU OTBETE HA BOIIPOCHI PACCYKAACT, OMMUPAsACh HAa MMOJIYUCHHBIC
B paMKax JJAHHOTO Kypca 3HAaHWs, JIETKO PEIlacT TUTIOBbIC 3a7auH, CIIOCOOCH K
CaMOCTOSITEIIPHOMY TOTIONIHEHHIO W OOHOBJICHUIO 3HAHWN M yYMEHHUH B XOje
JanpHelel yaeOHoH 1 podeccHoHATBEHOM JIesITeTbHOCTH

Y 10BIIETBOPUTEIBEHO
(3auTeHO)

OOyuaromuiicsi y4acTByeT B aHAIW3€ WM OOCYKJICHUW TPOOJIEMHON CHUTYyalluy,
JEeMOHCTPHUPYET HAaBBIKU MMOUCKA MH(GOPMALUK ISl aHAIN3a. Y MEET BBIIOJIHUTD
CBOU OCHOBHBIE ()YHKLIMH B paMKax KOMaHIHOH paboTbl. CoOIr01aeT MPUHLIMIIBL
JIEJTIOBBIX KOMMYHUKAIMHA ¥ TIPaBUIIa JIEIOBOTO STHKETA MPH B3aUMOJCHUCTBHH C
JIPYTUMH 00YYarOIMHUCS.

OOHapyxuBaeT B 1I€JIOM NPAaBWIBHOEC IIOHUMAaHHE OCHOBHBIX BOIIPOCOB
NPOrpaMMHOTO MaTepHaya, MOXET JaTh OIpEACICHHUsS OCHOBHBIX ITOHSATHH,
MPOIIEHHBIX B paMKax y4eOHOro Kypca, OJHaKO H3JIaraeT MX HeJIO0CTATOYHO
YEeTKO W / WK HE B MOTHOM 00beMe, MPETyCMOTPEHHOM YUeOHBIM MaTEpUaTIOM
JICKIIMOHHBIX W TPAKTUYECKUX 3aHATUH, HE MOKET BBIBECTH 3aKOHOMEPHOCTH U
CBSI3aTh BOEIMHO Pa3HbIC YaCTH Kypca; JOMYCKAaeT OTACNIbHBIC OIIHMOKN B OTBETE
W TpU BBIIOJHEHWHW 3aJlaHHi, pEIIeHUE THUIOBBIX 3aJlad MOXET BbI3BIBAThH
3aTpylHEHHE, MPHU 3TOM CTYACHT 00agaeT HeOOXOMUMBIMUA 3HAHUSMH JJISI UX
yCTpaHeHHs 0] PYKOBOJCTBOM IIPEIOIaBaTes

HeynoBneTBopuTtenbHO
(He 3a4TeHO)

OOyuatomuiicsi MPUHUMAET acCUBHOE yJyacTHe (WM HE y4acTBYET) B aHAIIN3E
NpoONeMHOW CHTyallu M KOMaHAHOM paboTe. 3HaHUS O00ydaromerocs
O6pI)IBO‘-IHI)I, HE MOKPBIBAIOT BCEro NpeaMeTa, CKOPEC 3ay4CHbI, YEM IOHATHI U,
KaK CIIEICTBHE, CTYACHT HE MOXXET OOBSCHHUTH CBS3ECH B PaMKax H3JI0KEHHOTO
MaTepHaia, 1aTh TOYHBIX OIpeaesICHUI OHATHI, IPOWICHHBIX B paMKaX Kypca,
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JACT pacIUIbiBYaThle (OPMYIHMPOBKH, HE BIAJCET B JODKHOW CTCIICHH
TEPMUHOJIOTHE W  TOpueMaMHu  pelIeHHs  TUIOBBIX  3a7a4;  OICHKa
«HEYIOBJIETBOPUTEIHHOY, KaK IPABUJIO, CTABUTCS CTYIEHTaM, KOTOPhIE HE MOTYT
MIPOJIOIDKUTH O0YYEHHE MIIH MMPUCTYIUTH K PO ECCHOHATEHOM AEITEIHHOCTH IO
okonuanuu Kosutemka 0€3 JOMOTHHUTEIBHBIX 3aHATHH 10 COOTBETCTBYIOIICH
JTUCIUTUIHHE.

I[aHHBIe MOZCIIN, ABJIAACH CTYACHTOUCHTPUPOBAHHBIMU, ITIO3BOJIAIOT C(bOKYCI/IPOBaTB BHHMMAHHC
Ha pE3yjibTaTax KaXXJI0ro OTACIbHOI'0 CTyACHTA. HpeI[J'IO}KeHHBIe IIOKa3aTCjii OLUCHKU PE3YJIbTATOB
O6y‘IeHI/I${ ITO3BOJIAIOT CACJIaTh BBIBOAbI 00 YPOBHEC O6y‘leHHOCTI/I KaXXI0ro OoTaACjabHOro CTyA€HTa U 1aTh
CMYy pPCKOMCHAAIUU JJIsA I[aJ'IBHCfIH.ICFo YCIOECUIHOI'O IMPOABUXKCHHA B OCBOCHHH HAaBBIKOB H YMeHHﬁ,
HCO6XOI[I/IMBIX B HpO(i)eCCHOHaHBHOﬁ JACATCIIbHOCTH.

HpC,I[J'IO}KeHHHﬁ (bOHI[ OLICHOYHBIX CPCACTB MOXKET OBITBH HCIOJIL30BaH AJIs1 OCHKHU PE3YIbTAaTOB
O6y‘IeHI/I${ OTACJIIBHOI'O CTYyACHTA, a TaKXKe I BI)I60pKI/I CTYACHTOB IIO COOTBCTCTBYIOH_Ieﬁ
CIICHHNAJIBbHOCTH.
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