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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 OIIEHUBAIOTCS JTHYHOCTHBIC, METANPEIMETHBIE U TPEJAMETHBIC PE3yJbTaThl, O0IIHEe U
npodeCCHOHATbHBIE KOMIETCHIIUHM, (OPMUPYIOIIHUECS B MpoOIlecce OCBOCHHUS 00pa3oBaTeIbHON
nporpammsl (Tabnwuma 1).

Tabmuna 1 — Ilepedenp pe3ynabTaToB 00pa3oBaTENbHOI MPOrpaMMbl, (HOPMUPYIOIIUXCS B
MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

Proce*
OOy4aromumiicst TOJHKSH 00J1a1aTh CIACAYIONIMME Pe3yJIbTaTaMu, OOIUMHU U TIPO(ECCHOHATHLHBIMU

KOMIICTCHIIUSIMU

1.1. B pesymbrare oOcCBOCHHs Yy4eOHOW TUCHUIUIMHBI (Kypca) oOydaromecs [ODKHBI OBIAACTh
CIIEAYIOMIMMH JHYHOCTHBIMH Pe3yJabTATAMU OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBbI:

JInyHOCTHBIE pe3yJbTaThl OCBOGHUS HpeaMeTa «XHUMHS» OTPaKalT COOPMUPOBAHHOCTH OIBITA
MO3HABAaTENbHON M TPAKTUYECKOH IEeSTeIbHOCTH OOYYAIOIIMXCS IO pPEIn3aluy MPUHATBIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakI1aHCKOTO BOCITUTAHHUS:

0CO3HaHMSl OOyYarOIMMKCS CBOMX KOHCTHTYLMOHHBIX TpaB M OOSM3aHHOCTEH, YBa)K€HHS K 3aKOHY H
MPaBOMOPAIKY;

MIPEJICTABJIECHHUS O COLIMATBHBIX HOPMaX M MPaBUIaX MEKIMUYHOCTHBIX OTHOIIEHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAEATENLHOCTH TPU CO3/IaHUHM YYEOHBIX TPOEKTOB, DPEHICHUH
y4eOHBIX M MTO3HABATENbHBIX 33/1a4, BBIIIOJTHEHUH XUMUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaTh UM NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI IPYTUX IpU aHaJIU3e
Pa3IMYHBIX BUAOB y4eOHOM NesTeNbHOCTH;

2) maTpUOTHYECKOTO BOCITUTAHUSA:

LEHHOCTHOT'O OTHOIIEHUS K HCTOPUIECKOMY M HAYYHOMY HACJIEIHIO OT€YECTBCHHOM XUMUH;

YBa)KEHHS K IIPOLIECCy TBOPUECTBA B 00JACTH TEOPUH U MPAKTUUECKOrO MPUMEHEHHUS] XUMHHU, OCO3HAHUS
TOr0, YTO JIOCTMKEHHUS HAYKH €CTh Pe3y/bTaT JUIMTENbHBIX HAOMIOAECHUM, KPONOTIUBBIX 3KCIIEPUMEHTAIBHBIX
MTOMCKOB, TTOCTOSIHHOTO TPY/Ia YIEHBIX U TPAKTUKOB;

WHTEpeca U MO3HABATEBHBIX MOTHBOB B TIONIYYEHHH U TIOCIIEAYIOIIEM aHai3e HHPOPMAIIUU O TIePEIOBBIX
JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCTIMTAHUS:

HPAaBCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHHS,

CIIOCOOHOCTH OLIEHWBATh CUTYAI[MH, CBS3aHHBIE C XMMUYECKUMH SIBJCHHSIMH, U MPUHUMATh OCO3HAHHBIE
pEeIIeHNs, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBENECHUE M IOCTYNKH CBOMX TOBAapHILEH € MO3MLMNH HPABCTBEHHBIX U
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MIPaBOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3TUX MOCTYIIKOB;

4) dhopMupoBaHUs KYJIbTYpBI 3A0POBBSI:

MMOHUMAaHUS IIEHHOCTEH 3M0poBOTO W 0Oe30macHoro obOpasza JKM3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (hHU3UIECKOMY H IICUXUYECKOMY 30POBEIO;

coOuoIeHNs TIpaBuIl 0€30MacHOro OOpaleHuss ¢ BElIeCTBaMU B OBITY, TOBCEIHEBHOM JKHM3HU M B
TPYJOBOH €ATENbHOCTH;

MMOHUMAaHUS [IEHHOCTH MPABWJI HHANBUAYAIEHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO TIOBEIEHUS B CUTYAIIHSIX,
YIpOKaroUIMX 310POBbIO U KU3HU JIIOEH;

OCO3HAHMSl MOCIEACTBUH W HENPHUATUS BPEAHBIX MpPUBBIYEK (YHOTPEOJSEHHS alKOroys, HapKOTHKOB,
KypeHHs);

5) TpyZOBOTO BOCITUTAHHMS:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIENOBATENLCKON /IEATENbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOU U APYTHUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4yacTHE B pEUICHMM NPaKTHYECKHUX 3aJad COIMAJbHOW HaIlpaBIEHHOCTH (B
paMKax CBOETO KJ1acca, IITKOIIbI);

WHTEpeca K MPaKTUIeCKOMY U3YYEHHI0  Mpodeccuil pa3muyHOro poia, B TOM dHCIE Ha OCHOBE
MIPUMEHEHUS TPEMETHBIX 3HAaHU 110 XUMUH;

YBa)XEHHUS K TPYyAy, JIOAAM Tpyda U pe3yjibTaTaM TPYAOBOH AESITeIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY
BEIOOPY MHIUBUAYATBHON TPAeKTOPUHN 00pa30BaHus,

Oymymiei mpodeccuu u peaTu3aui COOCTBEHHBIX )KHU3HEHHBIX TUIAHOB € yuéTOM JIMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTPeOHOCTE! 00IIecTBa;

6) SKOJOTUYECKOTO BOCTIUTAHMSI:

HKOJIOTHYECKH IEIeCO00Pa3HOTO OTHOIIEHUS K TPHUPOJE, KaK HUCTOYHHWKY CYIIECTBOBAHHS >KH3HH Ha
3emire;

MOHUMAaHUS TI00AIBHOIO XapaKTepa SKOJIOTMYECKUX MpPoOJieM, BIUSHUS 3KOHOMHYECKHX IPOIECCOB Ha
COCTOSIHUE MPUPOJTHON U COLUATIBHON CPEJIBI;

OCO3HaHUSI HEOOXOIUMOCTH HCIOB30BAHUS JOCTHIKEHUH XUMUH IJIs1 PEIICHUS BOIPOCOB PAIlMOHAIBHOTO
IPUPOIOTNOIb30BAHUS;

AKTUBHOIO HENpUATHA JEHCTBUM, NPUHOCAIIMX BpeJ OKpPYXKAloWEHd NPUPOJHON Cpele, YMEHHMs
MPOTHO3MPOBATh  HEONArONPHUATHBIE OSKOJIOTHYECKHE TOCHEJCTBUSl  MPEINPUHUMAEMbIX JCHCTBHHA |
NpeAoTBpalaTh UX;

HaJU4Msl PA3BUTOTO SKOJOTMYECKOrO MBIIUICHUS, SKOJOTMYECKOH KyJIbTYphl, OIbITa ACSTEIbHOCTH
9KOJIOTUYECKOW HAIIPaBIIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MMHU B IO3HABATENIbHOM, KOMMYHUKAaTHBHON U
COLIMANTLHOM MPAKTHKE, CIIOCOOHOCTH Y YMEHHS aKTHBHO MPOTHBOCTOSTH UICOJIOTHH XeModoouu;

7) UEHHOCTH HAyYHOTO ITO3HAHMUS:

c(hOpMHUPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH U
0O0IIIECTBEHHOW MTPAKTHKH;

NMOHUMAaHHUsl CIeNUPUKH XUMHU KaKk HayKd, OCO3HaHHWS e€ poiu B (POPMUPOBAHWHU PAIOHATHLHOTO
Hay4YHOTO MBIIUICHHS, CO3IaHUH 1IEJIOCTHOTO MPEACTaBICHUS

00 OKpy’KarolieM MUpPE KaK O €JUHCTBE NPUPOIBI M YEJIOBEKA, B IOZHAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHn: npo0iieM COXpaHeHUs! IPUPOAHOTO PABHOBECHS;

yOEKAEHHOCTH B 0COOOH 3HAYMMOCTH XMMHHU JJIi COBPEMEHHOM LMBUIM3AIMM: B €€ T'yMaHUCTHYECKOH
HaTPaBJICHHOCTH W BKHOW POJM B CO3/JIaHUM HOBOW 0a3bl MaTepUaIbHOW KYJIBTYPbI, PEIICHUU TIIOOATBHBIX
npodjeM yCTOWYHMBOTO Pa3BUTHs YEJIOBEUYECTBA - CHIPHEBOM, HSHEPreTHUYECKOH, MUILEBOH M 3KOJIOTHYECKOU
0e301acHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIIEUCHUH YCIOBUM YCIIEIIHOTO TPY1a U SKOJIOTHYECKH KOM(POPTHON
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JKU3HU KXK]IOTO WICHA O0IIeCTBa;

€CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOIOB TIO3HAHUS, HWCIOJb3yEMBIX B
€CTECTBEHHBIX HAyKax, CIOCOOHOCTH UCIIONIL30BATh MOTyYaeMble 3HAHUS JUIS aHaM3a U OOBSICHEHUS SBICHUMA
OKPYXKAIOIEr0 MHpa M MPOHCXOJSIIUX B HEM M3MCHEHHH, YMEHHS JellaTh OOOCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HaYYHBIX ()aKTOB M UMEIOIIMXCS JTAHHBIX C LENIBIO IMMOJYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCITOJIb30BaTh XMMUYCCKUE 3HAHMS ISl PEHICHUS MPOOJIEM B peallbHBIX
KU3HCHHBIX CUTYAIIHSAX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKOM IESITEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHID W CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C KU3HCHHBIMU IMOTPEOHOCTIMH;

WHTEepeca K 0COOEHHOCTSIM TPy/ia B Pa3IHYHBIX cdepax mpodeccrnoHaIbHON AeITeTbHOCTH.

1.2. B pesynprare OCBOCHUS Yy4eOHOW IUCIMIUIMHBI (Kypca) oOydaromuecs JJO/DKHBI OBJIAJETh
CJICIYIOIMMU MeTANPEAMETHBIMHU Pe3YJbTATAMM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl, B T.U.:

MeranpeaMeTHbIE Pe3yiIbTaThl OCBOCHHUS YY€OHOTO MpeaMera «XHWMHUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BKIFOYAIOT:

3HA4YMMBIE Uil (OPMHUPOBAHUS MHPOBO33PECHHUSI 00yUAIOMINXCSA MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC)
oO0IIeHayYHbIe TIOHSATHS, OTPaXKarolKe eIOCTHOCTh HAYYHOH KapTHHBI MUPA U celn(UKY METOJI0B IO3HAHHMS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO, SHEPTHS, SBIEHIE, IPOIeCC, CHCTEMa, HAyUHBIN
(akT, TPHHIWI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHWE, HaOIIOZCHWE, W3MEpEHHeE,
SKCIIEPUMEHT U JIPyTHE);

VHHUBEpCalbHble  y4eOHBbIE  JeiicTBUS  (NO3HABaTeJbHBIE, KOMMYHUKATHBHBIC, PETYJISATHBHEIC),
obOecneunBarone  ¢GopMUpoBaHWEe  (YHKIMOHAIFHOW TPaMOTHOCTH W CONHAIBHONH  KOMIETEHIIUU
00yJaronuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCSl HMCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHUE
3HaHWsI U YHUBEpCaJIbHbIE yueOHbIC JICHCTBHS B IIO3HABATEILHOW U COIIMATBHOM NPAKTHKE.

Pezynamusnsie ynusepcanvrvie yuebnvie oeticmeus:

CaMOCTOSITENHHO TIAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATEIHHYIO JIEATEIILHOCTD, OTPEAeTss e€ melu
W 3aJ]aui, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH MpEAiaracMblii ajJropuTM JIHCTBHUMA
MPY BBIIIOJIHEHUM Y4YeOHBIX M MCCJICAOBATCIILCKUX 3ajad, BbIOMpaTh Haubolsiee 3((EKTUBHBIA CIIOCO0 HUX
pElIeHus ¢ YIETOM TOyIEeHHUST HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIIUAX;

OCYIIECTBISTH CAMOKOHTPOJb CBOEH JIEATEIILHOCTA HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

Tlo3nasamenvHuvle yHugepcanvivie yuedHvie Oeticmaus.

1) 6a3oBbIe JIOTHUECKHUE IEHCTBUS:

CaMOCTOSTENHHO (hOPMYITUPOBATh M aKTYalIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEENATh M[EeNH MACATEIbHOCTH, 3a7aBas IapaMeTpbl W KPUTEPHUH WX JOCTIDKEHUS, COOTHOCHUTH
PE3yIbTaThI AEITEIHHOCTH C TIOCTABJICHHBIMHU LIEIISIMH,

UCIIOJIb30BaTh TIPU OCBOCHWU 3HAHWHA TPUEMBI JIOTUYECKOTO MBIIUICHUS! - BBIICNATh XapakKTepHbIE
MPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aMMOCBSI3b, HCIIONB30BATh COOTBETCTBYIONIME TIOHSTHS JUIS
0OBSICHEHHS OTACIBHBIX (PAaKTOB M SIBICHUIL;

BBIOMPATh OCHOBAHUS M KPUTEPHU JJIs1 KiIacCU(MKALIMU BEILIECTB U XUMHUYECKHUX PEAKIINH;

YCTaHABIUBATh NMPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIy H3Y4aeMbIMH SIBIICHHSIMU; CTPOHTH JIOTMYECKHE
paccyxjeHus: (MHIYKTHBHBIC, IEAYKTHUBHBIC, TI0 aHAIIOTHH),

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUSI B PACCMATPUBAEMBIX SBJICHUAX, (POPMYINPOBATH BHIBOABI U
3aKIII0UYCHUS,;
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NPUMEHATh B TpOIecce IO3HAHMA, HCIONb3yeMble B XHUMHMHM CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH,
npeoOpa3oBBIBaTh MOJEIBHBIE PEACTABICHHS - XAMUYCCKHN 3HAK (CUMBOJ) JIEMEHTa, XUMHUUEcKas (popmyIa,
ypaBHEHHE XWMHUYECKOW peaknud - TPH pEHmIeHHH Yy4YeOHBIX MO3HABATENBHBIX W MPAKTUYECKUX 3a/ad,
MPUMEHATh HAa3BaHHBIE MOJEIbHBIC MNPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BELIECTB U XMMHUYECKUX PEAKIIHH.

2) 06a30BBIC UCCIICAOBATEIILCKUE ACHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHHS BEIMIECTB U XUMHUYECKHUX PEaKIHNi; (OPMYIHpPOBATH IIETH
U 33J1a4y UCCIIEA0BaHUS, UCIIOIb30BaTh TOCTABICHHbIE

U CaMOCTOATENIHO CQOPMYJIHUPOBAHHBIE BOMPOCH B KadecTBE MHCTPYMEHTa MO3HAHHMS M OCHOBBI IS
(hopMHPOBaHUsI THIIOTE3bI MO0 MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYKICHUIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOIO IUIAHWPOBAHUS W MPOBEACHUS YYEHUUYECKUX HKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHUS HAOJIIOAATh 32 XOJIOM IPOIecca, CAMOCTOSATENEHO ITPOTHO3UPOBATh €T0 Pe3yJbTar,
¢dopmynupoBaTh 0000IICHNS U BBIBOJBI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABISATD
000CHOBaHHBIN OTYET O MPOJICIIAHHON paboTe;

MpHOOpeTaTh OMNBIT YYCHHYECKOW HCCIIEOBATEIhCKOW W TIPOSKTHOW JEATEIbHOCTH, IPOSBISATH
CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIFHOMY IIOWCKY METOJOB peIIeHUS MPaKTHYeCKUX 3a/ad,
MIPUMEHEHUIO PA3IMYHBIX METOIOB ITO3HAHMUSL.

3) pabota ¢ uHpOpMaIIUCIi:

OpHEHTHPOBAThCA B  PA3NUYHBIX HCTOYHWUKAX HWHpOpManwu (HAYYHO-TIOMYJISApHAs JIATEpaTypa
XMMHYECKOTO COAEpKaHMsA, CIPaBOYHBIE TOCOOMS, pecypchl WHTepHeTa), aHAIM3WPOBATH HWHMOOPMAITUIO
Pa3NUYHBIX BUJIOB U (OPM MpEACTaBICHHSI, KPUTUIECKH OLICHUBATh €€ TOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTD;

(dbopMynupoBaTh 3ampockl W MPUMEHSTH pa3JInUHbIe METOAbl TMpPU IMOWCKE W 0TOOpe HH(pOpMaLuH,
HE0OXOIUMOH /ISl BBIITOTHEHMS YIeOHBIX 3a/1a4 OMPEeIEHHOTO TUTIA,

MpHOOpETaTh OMBIT HCIIONB30BAaHUS HH(POPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUHA M Pa3IHIHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHMANbHYIO (opMy mpeacraBieHus uHPoOpMaluM (CXeMbl, TrpaduKy,
JarpaMMebl, TaOIUIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEICTBA MPHU paboTe ¢ XUMUYECKON WH(OpMaNueli: MPUMEHSTh
MEXIpeaMeTHble ((U3MYecKue W MaTeMaTH4YecKHe) 3HaKM ¢ CHMBOJIBI, (QOpMyIbl, a0OpeBHATypHI,
HOMEHKJIaTypY;

MCIIONIb30BaTh U MPE0OPa30BHIBATH 3HAKOBO-CUMBOINYECKHE CPEICTBA HATIISTHOCTH.

Kommynuxamuemnwvie ynugepcanioHvle yueonvie 0eticmeusi:

3aJ]aBaTh BOIPOCHI MO CyHIECTBY OOCYXIaeMOH TeMbl B XOJ€ JHajora W/WIN JUCKYCCHH, BBICKA3bIBAThH
uzaeu, GopMyIHpOBATH CBOM MPEUIOKEHHIS OTHOCUTEIHHO BBITIOHEHUS MTPE/NIOKEHHOM 3a1auH;

BBICTYIIATh C MPE3EHTALMEH PEe3yJlbTaTOB MO3HABATEIbHON NESITEIbHOCTH, MOIYYEHHBIX CaMOCTOSITEIBHO
WM COBMECTHO CO CBEPCTHHKAMH TIPW BBHITIOJHEHUH XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHIECKOH padoThl 1O
WCCJIEIOBAHUIO CBOWCTB M3yYaeMBIX BEIIECTB, Peau3allii y4eOHOTO MPOEeKTa U (POPMYIHPOBATH BBHIBOJBI 110
pe3ysibTaTaM MPOBEAEHHBIX MCCACIOBAHUM IMMyTEM COTJIAaCOBAaHUS IO3MIMK B XOJe OOCYXIACHHS W oOMeHa
MHCHUSIMH.

1.3. B pesynprare OCBOGHUS Yy4YeOHOW IUCIUILIMHBI (Kypca) oOydaromyecss JODKHBI OBJIAJIETh
CJIEYIOIMMU NPEIMETHBIMH Pe3YIbTATAMHU OCBOSHHUSI OCHOBHOH 00pa30BaTEIbHOM MPOrPaMMBbI:

K koHIly 00yueHus ipeMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «OpraHnveckas XUMHsD OTPaKaroT:
c(hOpPMHUPOBAHHOCTD MPEACTABICHUI O XUMHUUECKOW COCTABIISIOICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUDA,
pOAM XMMHHM B TO3HAaHWU SIBICHUH NPHUPOAbI, B (OPMHUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JINUHOCTH, €€

4




Proce
OOyuaromnuiicst JOJDKEH 00J1a1aTh CIAeIyIOIUME pe3yabTaTaMu, OOIIMMHU U Po(ecCHOHATBHBIMU

KOMIICTCHIIUAMMU

(YHKIMOHANBHOW T'PaMOTHOCTH, HEOOXOIMMOW Uil PEIIeHHs TMPAaKTHYECKHX 3a7ad W OKOJOTHYECKH
000CHOBaHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO M IIPUPOAHON CPEAE;

BJIaJICHUE CUCTEMON XMMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOIATAIOLINE NOHATHS (XUMHUECKUH
JJIEMEHT, aTOM, OJJIEKTPOHHAs O0OJI0YKa aTroma, MOJIEKyJa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XMMUYECKasi CBA3b, CTPYKTypHas GopMmyna (pa3BEpHyTasi U COKpaméHHast), MOJIb, MOJISIPHAsI Macca, MOJISPHBIHA
00BEM, YIIIEpOIHBIN CKeneT, (PyHKIMOHANbHAS TPYIa, paguKall, H30MEpHs, H30MEpbl, TOMOJIOTUYECKUH psi,
TOMOJIOTH, YTIJIEBOAOPOIBI, KUCIOPOI W A30TCOAEPXKAILIME COEIUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS]);

TEOPHUH M 3aKOHBI (TEOpHUsl CTPOCHUSI OpraHndeckux BemecTB A.M. ByTiepoBa, 3aK0H cOXpaHEHHsI MacChl
BEIICCTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUM;

MHUPOBO33PEHUYECKHE 3HAHMS, JIEKALINE B OCHOBE NOHMMAHUS IPUUYUHHOCTU M CUCTEMHOCTH XUMHYECKHUX
SBJICHUH, ()aKTOJOTMYECKHE CBEJCHUS O CBOWCTBAaX, COCTaBE, MOJYYEHHH M OE30MacHOM HCIIOIb30BaHUH
BaXHEHIIINX OPTaHMYECKUX BEIECTB B OBITY U PAKTHYECKOH JICATETHLHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTEPHbIC IPU3HAKHU TOHITHH, YCTaHABINBATh X B3aMMOCBSI3b,
HCTIONIBb30BaTh COOTBETCTBYIOLIME MOHATHUS MPH ONMCAHMM COCTaBa, CTPOCHUS M NPEBPAIICHUH OpPraHN4ecKuX
COCIUHCHMUIA,

c(OpMHPOBAHHOCTH YMEHUH HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY I COCTaBJIEHHA
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpa€HHON) (OpMyJT OpraHMYECKUX BELIECTB U ypaBHEHHM
XMMUYECKUX PEaKLHid, U3roTaBINBaTh MOJEIN MOJIEKYJl OPraHWYECKHX BELIECTB [UIA WJUIIOCTPAlMHd HUX
XUMHYECKOT0 U MIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABIMBAThH MPHHAIIECKHOCTh N3YUYECHHBIX OPTaHMYECKUX BEIIECTB MO UX
COCTaBy M CTPOCHHMIO K ONpPEACNEHHOMY Kiaccy/Tpynne coeiuHeHUH (YrieBOOOPOAbI, KHUCIOpOd U
a30TCOACPIKALINE COEANHEHHNSI, BBICOKOMOJIEKYJISIPHbIE COCAMHEHMS), JaBaTh UM Ha3BaHHS 10 CUCTEMAaTHIECKOM
nomenkiatype (IUPAC), a takke mpuBOIWTH TPUBHAIbHBIE HA3BAaHUS OTAEIHHBIX OPTaHMYECKUX BEIIECTB
(9THIIEH, IPONTUIICH, alleTHIIeH, ITUIICHTIINKOb, TIUIEepPHH, (eHOI, GopMallbAeru/l, aleTalbIerul, MypaBbHHAS
KHCJIOTa, YKCyCHAasl KHUCJIOTa, OJIEMHOBAas KHCJIOTA, CTEApPUHOBAs KHUCIIOTA, TIIIOKO3a, (PpyKTo3a, Kpaxmad,
LEJUTION03a, TIULNH);

c(OPMHUPOBAHHOCTh YMEHHs ONPEACISATh BHUJAb XUMHUYECKOH CBS3M B OPTaHHMYECKHX COCIMHEHHUSX
(ommHApHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHATH IOJOXKEHUs] TEOPHUH CTPOCHMS OpraHuuecKux BemecTB A.M.
ByrnepoBa ans oObsICHEHUsI 3aBUCMMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPaHEHHS
MAaccChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (QHU3MUYECKHE U XHMHUYECKUE CBOWCTBA
TUIWYHBIX NPEJICTABUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, 3TUJIEH, HPOIMUJIEH,
anetwieH, Oyraguen-1,3, MetunOyraguen-1,3, 6eH301, METaHOI, 3TaHOJ, STHICHIVIMKOIb, TTUIEPHH, (peHo,
aleTaNbJerul, MypaBbuHasi U YKCYCHasi KHCJIOTBI, [JII0OK03a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCYCHAsI KUCIIOTa),
WJUTIOCTPUPOBATH TEHETHUYECKYIO CBSA3b MEXKY HIMHU YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMHUECKAX PEeaKIni ¢
WCTIOJI30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh UCTOYHUKH YIJIEBOAOPOAHOTO CHIPbs (HE(Th, MPUPOTHBIHI
ras, yrojb), ciocoObl UX NepepaboTKH U MPaKTHIECKOe IPUMEHEHKE IPOAYKTOB NepepaboTKHy;

c(hOpMHPOBAaHHOCTh YMEHHU TMPOBOAWTH BBIYMCICHHS 10 XHMHUYECKMM ypaBHEHHUSIM (Macchl, 00béMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WIIM MPOIYKTa PEAKIMU M0 M3BECTHBIM Macce, 00bEMY, KOIHMUYECTBY OJHOTO
W3 UCXOJHBIX BEILECTB WM MPOJYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMEHHUH BIaJeTh CHCTEMOH 3HAaHMH 00 OCHOBHBIX METOJaX HAy4YHOrO IO3HAHUS,

5




Proce
OOyuaromnuiicst JOJDKEH 00J1a1aTh CIAeIyIOIUME pe3yabTaTaMu, OOIIMMHU U Po(ecCHOHATBHBIMU

KOMIICTCHIIUAMMU

UCTIONB3YeMBIX B XUMHM TIPH H3YyYEHHH BEIIECTB W XUMHYECKHX SBICHHH (HAOIIOAEHWE, H3MEpEHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHUE), UCIONb30BATh CUCTEMHBIE XUMHWUYECKHE 3HAHUS ISl MPHUHSITHSA pEIIeHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUH COOMIONATh MpaBUia MOJIb30BAHUS XUMHUYECKOW MOCYIOW M J1aOOPaTOPHBIM
o0OpyZOBaHHEM, a TaKkKe MpaBwia OOpalleHHss C BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKUHUSIMH IO
BBITTOJIHEHHIO JTA00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHMH IUIAHUPOBAaTh M BBINOJIHATH XMMHYECKUH OKCIEPUMEHT (IPEBpAIlICHUS
OpPTaHMYECKUX BELIECTB NPH HAarpeBaHUM, IOJIyYCHHE 3TWIEHA W M3Y4YEHHE ero CBOWCTB, KaueCTBEHHBIC
peaKkuyd OpPraHMYecKHX BELIECTB, JACHATypalys OEIKOB NPH HArPEeBaHWH, LBETHHIC pEaKkUUW OENKOB) B
COOTBETCTBMU C MpaBWJIaMH TEXHHKH O€30MacHOCTH MpH OOpalleHWH C BEIIECTBAMH MU JIaOOPaTOPHBIM
000pyZOBaHUEM, IMPEACTABIATh PE3yIbTaThl XMMHYECKOIO JKCIEPHUMEHTa B (opMe 3amucu ypaBHEHHUM
COOTBETCTBYIOIIUX PeaKLuil U GOPMYINPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHATU3UPOBATH XMMHUYECKYI0 HH(OpMAIHIO, MOTyYaeMylo H3
pa3HBIX UCTOUYHUKOB (cpencTBa MaccoBoi MHGopMmanuu, UHTEpHET U ApyTHux);

c(hOpMHUPOBaHHOCTh YMEHHI COOIIONATh MpaBHIa SKOJOTHYECKU IIEJIeCO00pa3HOro MoBeNeHUsI B OBITY U
TPYAOBOH AEATENLHOCTH B LIEJISX COXPAHEHUS CBOETO 30POBbS M OKPY’KalOIIel MPUPOTHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBUS HAa XXUBBIE OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKUX BEIECTB, MOHKWMAs CMBICIT
nokazarens [1IK (mpeaenbHO MOMycTUMON KOHIEHTpPAIUK), MOSICHATh Ha IPUMepax CHOCOOBI YMEHBIICHUS U
MPENOTBPAILECHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEIOBEKa;

UId OOY4YaloOIIMXCSl C OrPaHMYEHHBIMH BO3MOKHOCTSIMHM 3/0POBbS: yYMEHHE NPUMEHATh 3HAHHUA 00
OCHOBHBIX JIOCTYIHBIX METOJaX MO3HaHMS BEUIECTB U XUMUYECKHUX SBICHUML;

JUI CTIETIbIX W CIa0OBHISIIMX OOYYaIOMIMXCS: YMEHHE HCIOJNB30BaTh pPENbe(HO TOUCHHYIO CHCTEMY
o0o3HaueHuit JI. bpaiins mist 3anmucu XuMrdecKux GopMy.

K xoHIy oOydeHus: mpeaMeTHbIE pPe3ylbTaThl OCBOCHMS Kypca «OOmas M HeopraHudecKas XUMH»
OTpaXkKaIoT:

c(OpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOW COCTABISIONICH €CTEeCTBEHHO-HAYYHOW KaPTHHBI MUDA,
pOAM XMMHHM B TO3HAaHWU SIBICHUH NPHUPOIbl, B (OPMHUPOBAHMM MBIIUIEHUS W KYJIBTYphl JINUHOCTH, €€
(YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOW Uil PELICHHs TMPAKTHYECKUX 3a7ad M  IKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOIHON CPEAE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET:

OCHOBOIIOJIArafomIie MOHATHS (XMMUYECKUH 3JEMEHT, aToM, W30TOI, S-, p-, d- 3JIEKTPOHHBIE OpOUTATH
aTOMOB, HWOH, MOJEKYyJIa, MOJb, MOJISIPHBIH OOBEM, BAaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTEICHb
OKHUCIIEHUS, XUMHUYECKas CBI3b (KOBAJEHTHAs, HOHHAs, METaJIM4ecKas, BOJOPOJHAs), KPUCTAJUIMYECKas
pemérka, THUMNBl XHMHUYECKHX pEaKIHil, pPacTBOpP, JJIEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOIUTHYECKAs
JMCCOLUALNS, OKUCIINTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PeaKkLUH, XUMHUUECKOE PAaBHOBECHE);

TEOPHH U 3aKOHBI (TEOpHUs IEKTPOJUTUIECKON auccounanuy, nepuoandeckuii 3akon .M. Menzeneesa,
3aKOH COXPAHEHUS! MAcChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBPAILICHUS SHEPTUU NPU XUMUYECKUX PEAKLUsX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIINE B OCHOBE ITOHMMAaHUS
MPUIMHHOCTH W CHUCTEMHOCTH XWMHYECKUX SIBJICHWH, (PAKTOJIOTHYECKUE CBEJCHUS O CBOMCTBaxX, COCTaBe,
MOJyYeHUH U OE30IaCHOM HCIIOJIb30BaHUU BaKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOIl
JESITEIbHOCTH YEJI0BEKA;

c(hOpMHPOBAaHHOCTh YMEHUH BBISBIATH XapaKTEePHBIE IPU3HAKH MTOHITHH, yCTAHABIMBATH X B3aHMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHS MPU OMUCAHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALCHHN;

c(OPMHUPOBAHHOCTh ~yYMEHHH  HCIIOJIB30BaTb  XUMHYECKYI0 CHMBOJIMKY IJISl COCTaBJIECHUS (HOpMyI
BEIIECTB U YpaBHEHHWH XHMHUYECKHUX peakuui, cucrematuyeckyto HomeHknarypy (IUPAC) u TpuBmanbHble
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OOyuaromnuiicst JOJDKEH 00J1a1aTh CIAeIyIOIUME pe3yabTaTaMu, OOIIMMHU U Po(ecCHOHATBHBIMU
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Ha3BaHUs OTJCIIbHBIX HEOPTaHMYECKUX BEIICCTB (YrapHbIN ra3, YrJeKUCIBIH ra3, aMMUaK, rali¢Has H3BECTb,
HeraméHasi U3BeCTh, TUThEBAas COJIA, IIUPHUT U IPYTHE);

c(hOpMHUPOBAaHHOCTh YMEHHI OMPEAENATh BaJCHTHOCTb M CTETICHb OKHCIEHHUS XUMHYECKHX DIIEMEHTOB B
COCMUHEHHSX pa3IMJHOIO COCTaBa, BUJA XHMHYECKOW CBs3M (KOBAJICHTHAs, HMOHHAS, MeTaJUIHdecKas,
BOJOPOJHAs) B COCIUHCHMSX, THII KPUCTAUIMYSCKOW PEIIETKA KOHKPETHOTO BEIIEeCTBA (aTOMHAs,
MOJICKYJISIpHAs, HOHHAsI, METAJUTMUECKas ), XapaKTep CPEIlbl B BOAHBIX PACTBOPAaX HEOPTaHMUECKUX COCTUHCHHIA;

c(hOpMHUPOBaHHOCTH YMEHHH YCTaHABIUBATh MPHUHAIE)KHOCTh HEOPTAaHUIECKHUX BEIIECTB 10 UX COCTAaBY K
OTpeIeNIEHHOMY KJIacCy/TpyIilie COeAWHEHWH (TpocThle BeIlecTBa - METAUIBl W HEMETaUIbl, OKCHIBI,
OCHOBaHUS, KHCIIOThI, aM()OTEPHBIE TUAPOKCHUJIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUHN pacKpbIBaTh CMBICH TIepuoauueckoro 3akona J[.M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENFHYIO W MTPOTHOCTHYECKYIO (DYHKIINH;

c(hOopMHPOBaHHOCTH YMEHUI XapaKTEPHU30BaTh AEKTPOHHOE CTPOSHUE aTOMOB XHMHYECKUX JIEMEHTOB 1 -
4 nepuonoB Ilepuoanueckoit cucteMbl XuMuaeckux 3meMenToB .M. Menneneesa, UConb3ys MOHATHS «S-, P-,
d-31eKTpOHHBIE OPOUTANINY, «IHEPIETUYCCKUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH H3MCHCHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COCOUHEHUH MO mepuoaaM W rpymmnam llepuogudeckoil cucTeMbl XMMHUYECKUX
anemenToB JI.1. Mennaeneena;

c(OpMHUPOBAaHHOCT, YMEHHUH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOINME XMMUYCCKHUE  CBOMHCTBA
HEOPTraHWYECKUX BEIICCTB PA3IMYHBIX KIACCOB, MOJATBEPXKIATH CYIIECTBOBAHHE T€HETUYECKOW CBSI3U MEXKIY
HEOPraHWYECKUMH BEIECTBAMU C IOMOUIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUL;

c(hOpMHUPOBaHHOCTh YMEHHS  KJIacCH(PUIMPOBATh XUMHUYECKHE PEAKINH MO Pa3IUYHBIM MPH3HAKAM
(4uciny U COCTaBy pearupyrolux BEIIeCTB, TCIUIOBOMY 3((EKTy peakiuu, U3MECHCHHUIO CTCIICHEH OKUCIICHHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTHIO KaTallu3aTopa);

c(hOpMHUPOBaHHOCTh YMEHHI COCTABIISATH YPABHEHUS PEaKIHid Pa3INYHBIX THUIIOB, MOJIHBIC U COKpAIIEHHBIE
YpaBHEHUS peaKInii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, MPU KOTOPBIX ATH PEAKIINH UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIIMH, ITOATBEPKIAIOIINE KAYeCTBEHHBIA COCTAB Pa3iMUHBIX
HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH ONBITHBIM IYTEM HOHBI, MPHUCYTCTBYIONINE B BOIHBIX pPacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpMHUPOBAaHHOCTh YMEHUH pacKphIBaTh CYIIHOCTh OKHCIHTEIHHO - BOCCTAHOBUTEIBHBIX pEaKIUi
TIOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCa ATHX PEaKInii;

c(hOpMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCHMOCTH CKOPOCTH XHMHYECKOW DPEaKIMKd OT Pa3IMYHBIX
(hakTOpOB; XapakTep CMEIIEHHS XWMHUYECKOrO pPAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3ICUCTBUS
(npuamn Jle larense);

c(hOpMUPOBAHHOCTh YMEHHUU  XapaKTePH30BaTh XMMHYECKHE TIPOIECCHI, JISKAIIME B  OCHOBE
MPOMBIIIJICHHOTO TOJIyUYEeHUSI CEPHON KHCIOThI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTH NPEJCTABICHUI 00
OOIIMX HAYYHBIX MPUHIIMIIAX U YKOJOTHIECKHUX MPOOIeMax XUMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHUPOBAaHHOCT, YMEHHUU IPOBOJAHWTH BBIYHMCICHHS C WCIIOJB30BAHUEM TOHSATHS «MaccoBas IO
BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPHU XUMHUYECKUX PEAKIUSAX, MAcChl BEIIECTBA WU
00BbEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe MM O0BEMY OIHOIO U3 YYACTBYIOLIUX B PEaKIIUH
BEIIECTB, TEIIOBOro 3(p@dekra peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, NPEBpAICHUS U
COXpaHEHUs YHEPTHUH;

c(hOpMHUPOBAHHOCTH YMEHHUU COOJFO/IATh MpaBWIIA MOJIH30BAHUS XUMUYECKON MOCYI0W H J1a00paTOPHBIM
o0OpyIOBaHMEM, a TaKKe IpaBujia OOpAIICHHMsS C BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIMSIMH I10
BBITIOJTHEHHIO JJa00PATOPHBIX XUMHUUECKUX OIIBITOR;

c(hOpMUPOBAHHOCTh YMEHHWH IIIAHUPOBATh W BBIIOIHATh XUMHUYECKHU JKCIEPUMEHT (pa3iioKeHUe
MepoKCUAa BOAOPOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEACNICHHUE CpPelbl PAaCTBOPOB BELIECTB C MOMOUIBIO

7




Proce
OOyuaromnuiicst JOJDKEH 00J1a1aTh CIAeIyIOIUME pe3yabTaTaMu, OOIIMMHU U Po(ecCHOHATBHBIMU

KOMIICTCHIIUAMMU

YHHBEPCAIBHOTO MHJUKATOPA, BIMSHUEC Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECCKOW PEAKIUM, PEAKIHH
MOHHOTO OOMCHA, KaUueCTBCHHBIC PEaKkIMM Ha CyJb(daT-, KapOoHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHUSI,
pelIeHre SKCIePUMEHTANBHBIX 3a1a4 1o TeMaM «Metamns» u «HeMeramtsny) B COOTBETCTBUH C TIPaBHIIAMH
TeXHUKN O€30MacHOCTH MpH OOpalleHnH C BEeMIeCTBaMU M JIAOOPAaTOPHBEIM OOOPYIOBaHWEM, MPEACTABIATH
pe3yJIbTaThl XUMHUYECKOTO JKCIepUMEHTa B (HOpME 3alMCH ypPaBHEHUH COOTBETCTBYIOIIUX PEAKIUA U
(hopMyITUPOBAThH BBIBOBI HA OCHOBE 3TUX PE3YJILTATOB;

c(hOpMHPOBAaHHOCTh YMEHH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OPMAIUIO, MOTYyYaeMyo H3
Pa3HBIX ICTOYHHUKOB (CpPEICTBAa MAaCCOBOM KOMMYHHKANNHU, IHTepHET 1 IpyTrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONATh MpaBUIa 3KOJIOTHUECKU LIEIECO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOH JCATEIBHOCTH B LIEISAX COXPAHECHUS CBOCTO 3/I0OPOBBS M OKPYXKAIOIIEeH IPUPOTHON CPe/Ibl, 0CO3HABATH
OTIACHOCTb BO3JICMCTBHS Ha WBbI€ OpPraHU3MbI ONpPENEIEHHBIX BEIIeCTB, MOHUMAas cMbIca mokazarens [1/IK,
MOSICHATh Ha TPUMepax CIocoObl YMEHBIIEHUS W TPEIOTBPAIIEHUS WX BPEIHOTO BO3ACHUCTBUS HA OPTaHH3M
YEJIOBEKA;

JJIsA o6yan0u1ch;1 C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC IIPUMCHATL 3HAHUMA 06
OCHOBHBIX JIOCTYITHBIX METO/[aX MTO3HAHMSI BEIECTB U XUMUYICCKUX SBIICHHIA;

JUTSL CJIETIBIX W CIa0OBHIMMIMX OOYYArOIINXCA: yYMEHHE HCIIONB30BaTh Pelbe()HO TOUYEHHYIO CHCTEMY
o6o3nauenuii JI. bpaiiist auist 3anucu Xxumudeckux Gopmya.

1.4. B pesynpTaTe OCBOCHHA Y4YEOHOW NHCIUILUIMHBI OOYyYaroImIuecs IOJDKHBI OBIAAETh CIEIyOIIHMHA
o0muMH 1 TpoQecCHOHATEHBIMA KOMIIETCHIIUSMHU:

OK 07. CopmelicTBOBaTh COXpaHEHHIO OKPYKAIOIICH CpPEeNbl, PecypcocOepeKeHUI0, MPUMEHSITh 3HaHUS 00
W3MEHEHUHU KIIMMaTa, MPUHIUMIBI OepeKIMBOTO MPOU3BOACTBA, 3(PPEeKTHBHO NEHCcTBOBATH B YPE3BBIYAHHBIX
CUTYyaLUsIX;

IIK 1.4. [IpuMeHsATs MOAETN YIPABICHUS U METOIbI AaHAJIM3a U PETYIUPOBAHUS 3aI1aCaAMH.

*[Ipumeuanue: DenepanpHblii TOCYIApPCTBEHHBIM 00pa30BaTeNbHBI CTaHAAPT CpeaHero obmero oOpaszoBanus, DenepaibHbII
roCyIapCTBEHHBIH 00pa3oBaTeNbHBIH CTAHAAPT CPEAHETO MPOpeCCHOHATBEHOTO 00pa3oBaHms Mo crenuansHocTH 38.02.03 OnepanuoHHas JesSTEIBHOCTE B
JIOTHCTHKE

2. Onucanue MKAaJ OLleHUBAHUSA.

[Tokxazarenu oleHUBaHUS KOMIETEHIIMI Ha pa3IMyHbIX dTanax ux GOpMUpOBaHUS ONpeAeTIEHbI
B COOTBETCTBUHU C OCHOBHOW MpohecCHOHATBHON 00pa30oBaTeIbHON MPOrpaMMOH.

B Ta6J'II/IIIC 2 IMPUBOJUTCA IIKaJla OLCHUBAHHWA KOMHGTCHHI/Iﬁ Ha pas3jM4yHbIX JTalax HX
(dhopMHUpOBaHMS C YKa3aHUEM KPHUTEPUEB MX OIleHWBaHMs. Bo BTOpom cTOJOIE TaOIUIIBI TPUBOAUTCS
mIKaJila OUCHUBAHUA KOMHCTGHHI/II\/'I Ha PAa3JIMYHBIX JTalax HuX q)OpMI/IpOBaHI/Iﬂ B COOTBETCTBUU C

0003HAaYEHHBIM KPUTEPHEM.

Tabmuma 2 — Kpurepum u Ikaga OIICHMBAHWS KOMIIETCHIIMH Ha Pa3IUYHBIX 3Tarmax ux

¢dbopMupoBaHUsL.
. Ixkana
Kpurtepun oneHuBaHus KOMIIETEHIUH
OLICHUBAHUS
JlOCTUTHYTBIH YPOBEHb OLICHKH PE3YJIbTAaTOB 00y4EHHUS MOKa3bIBA€T, UTO CTYJAEHT
o0aaeT HeoOX0IMMOI CUCTEMON 3HaHUI U BIIaieeT HEKOTOPHIMU YMEHHUSIMHU 10 [Toporossrit

OUCHUIUIMHE, CHOCOOEH TOHMMAaTh M HHTEPIPETUPOBaTh  OCBOEHHYIO | (00s3aTerbHBIN)

I/IH(bOpMaIII/IIO, 4TO IIO3BOJIUT €MY B )lam)HeﬁmeM Pa3BUTh TAKHC KadcCTBa
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Kpurepun oueHuBaHusI KOMIIeTEHIM I

Ixana
OLlCHUBaHUA

YMCTBEHHOW  AESITENBHOCTH, Kak  TIyOWHA, TUOKOCTb, KPUTHYHOCTb,
JI0Ka3aTeIbHOCTb, 3BPUCTUYHOCTD.

JIOCTUTHYTBI YPOBEHb OLIEHKH PE3yJbTaTOB 0OYy4EHUS MOKA3bIBAET, YTO CTYACHT
o0aaeT He0OXOAMMOM CHCTEMON TEOPETHUECKUX 3HAHMM, BJIaICET HEKOTOPhIMU
YMCHUSAMHU aHa/In3a U pCHICHUSA THIIOBBIX MMPAKTUYCCKUX 3aJiad, YTO ITO3BOJIUT CMY
B HaﬂbHeﬁHleM Pa3BUTbL NPAKTUUCCKHUEC YMCHHA B [JdHHOM HaIlIPaBJICHUU
npodecCHOHATLHOM IS TEIILHOCTH.

JIOCTUTHYTBI YPOBEHb OLIEHKH PE3yJbTaTOB 0OYy4EHUS MOKA3bIBAET, YTO CTYACHT
MPOJIEMOHCTPUPOBAT TIyOOKHE MPOYHBIC 3HAHUS M PA3BUTHIC MPAKTUYCCKUE
YMCHUA U HABBIKH, MOXCET CPAaBHUBATh, OLICHUBATH U BBI6I/IpaTB MCTOJbI PCIICHUA
MMPAaKTUYCCKUX 3aaaq, pa6OTaTb HCJICHAIIPaBJICHHO, UCIIOJB3Yysd CBA3AHHBIC MCKIY
co0oii popmbl ipecTaBIeHUs HHOPMALIUH.

T1oBEBIIIEHHBIN

JIOCTUTHYTBI YPOBEHb OLIEHKH PE3YyJIbTaTOB OOY4YEHUsI CBUAETEILCTBYET O TOM,
9TO CTYACHT CIOCOOCH 0000IIaTh W OIEHWBATh MHPOPMAIUIO, MOTYICHHYIO Ha
OCHOBE HCCJIEIOBAaHMS HECTAaHIAPTHOW CHUTYyallMW; HCIIOIb30BaTh CBEICHHS U3
PA3JINYIHBIX UCTOYHUKOB, YCIICIIIHO COOTHOCA HUX C HpeﬂHO)KCHHOﬁ CHTyaHHeﬁ.
JIOCTUTHYTBI YPOBEHb OLIEHKH PE3YyJIbTaTOB OOY4YEHUs CBUAETEILCTBYET O TOM,
4TO y CTyJeHTa C(HOPMHUPOBAHBI CHCTEMHBIE 3HAHHSI B COOTBETCTBYIOIIEH 00J1acTH
3HaHI/II71, H€06XOI[I/IMI)IC AJId pCHICHUA KOHKPCTHBIX IMMPAKTUYCCKUX 3aa4 BBICOKOT'O
YPOBHA CIOXHOCTH, NPAKTUYCCKNEC YMCHUSA U HABBIKHM aHAJIW3a U MHTCPHIPCTALIUN
I/IH(l)OpMaHI/II/I, a TaKKC HCIIOJIb30BAHHA IMOJTYYCHHBIX CBGZICHI/If/'I IJId MIPUHATUA
peLieHui.

[IponBuHYTHII

3. OneHovHble CpeacTea AJisi MPOBECACHUS TEKYIIECI0o KOHTPOJIA OCBOCHHUA NTUCIHUIIJIUHBI

3.1. IlpumepHulii nepedenv 3a0anHuil 011 HOO20MOGKU RNPE3CHMAUUN / MYTbmumeoua

coo0uenuil / 00K1a006 Ha KONIOKeUymMe U m.n.:
1. Hcnonb3oBaHre XUMHHU B TPOPECCHOHAIBHOMN JIESITENbHOCTH
. OpraHudeckas XUMUS U CEITbCKOE X03IHCTBO.
. OpraHudeckasi XUMUsl ¥ TIHIIEBAst TPOMBIIICHHOCTb.
. OpraHudeckasi XUMUsI U CTPOUTENIBCTBO.
. Opranuyeckasi XUMUs 1 MEJULIMHA.
. TloBepxHocTHO-akTHBHBIC BemmecTBa (IIAB) u curTeTHYecKHe Motomtre cpencta (CMC).

. Opranndeckue KpacuTenu.

0 N N W kA~ W

. Opranndeckas XUMHUS U pa3pyIIUTEIbHBIC CHUTIBI.
9. Marepunaisl Ha OCHOBE MOJIMMEPOB.
10. Kpacora 1 BHYTpeHHSIsl TapMOHHUSI OPraHMUYECKUX COSAUHEHHH.

11. bruoTexHoNOTHS M TeHHAS HHXKEHEPHsT — TexHoJorunu X X1 Beka.

12. HanorexHonorus Kak IPUOPUTETHOE HANpaBICHUE pa3BUTHA HayKd U IpousBoicTBa B Poccuiickoil

denepanuu.
13. CoBpeMeHHBIE METOIbI 00€33apasKUBAHHS BOJIBL.
14. AnnoTpomnusi METaJIIOB.
15. «IlepuoamueckoMy 3aKOHY OyAyIlIee He TPO3HUT Pa3pyIICHUEM. . >
16. AMop(¢HBIe BemecTBa B IpUPOAE, TEXHHUKE, OBITY.
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. OxpaHa OKpy’Karomen cpenpl OT XMMUIECKOTO 3arpsa3HeHus. KoamuecTBeHHBIE XapaKTePUCTHKH 3aTPsI3HEHAS

OKpYXKaroulei cpeabl.

18

19.
20.
21.

22

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

36.

37

. [Ipumenenwue TBepaOro U razoodpasHoro okcuaa yrieposaa (IV).

3amuTa 030HOBOTO 9KpaHa OT XUMHYECKOTO 3arpsi3HEHHS.

MuHepalsl ¥ TOPHBIE TOPOJBI KAK OCHOBA JIUTOC(EPHI.

PactBops! BOKpyr Hac. THIIBI pacTBOPOB.

. Boza xak peareHT u cpeza I XHMHIECKOTO TIPOIIecca.

YcrpaHeHue )KEeCTKOCTH BOABI Ha MIPOMBIIUICHHBIX MPEANPUITHSX.

CepHast KHCIIOTa — «XJ1€0 XMMHUYECKOH MPOMBIIUICHHOCTH.

Hcnonp3oBaHne MUHEPATBHBIX KHCIOT Ha MPEANPUATHAX PA3THIHOTO MPOQUII.

OKCHIBI U COJIM KaK CTPOUTEIBbHBIC MaTEPHAIBL.

HUcropus rumca.

[ToBapeHHast cOJIb KAK XMMHUUYECKOE CHIPbE.

MHoronukuii KapOOHAT KaNbI¥sL: B IPHPOAE, B MPOMBIIUICHHOCTH, B OBITY.

Peaxuyu ropeHust Ha IPOU3BOJICTBE U B OBITY.

BupryansHOE MOJIETHPOBaHIE XUMHIECKUX TIPOIIECCOB.

DJIEeKTPOJIN3 PACTBOPOB AIEKTPOIHUTOB.

DJEeKTPOJIN3 PaCIUIaBOB 3JIEKTPOJIUTOB.

[TpakTHyeckoe NprUMEHEHUE AIIEKTPOIN3a: papUHUPOBaHKE, FAJIbBAHOILUIACTHKA, [aJIbBAHOCTET Hsl.
. Micropust nommydeHnst ¥ Ipon3BOJICTBA AJIFOMUHHUSL.

DJIeKTPOIUTHUYECKOE MONy4YeHHE U pahUHUPOBAHUE ME/IH.

. Posnp MeTaynoB B McTOpHM 4YeTOBEUECKOM HMBUIM3anWH. VICTOpHS OTEYECTBEHHON YEpPHOWH METAJIIyprHu.

CoBpeMEHHOE METATLTYPIUYECKOE IPOH3BOICTBO.

38
mporpecce.

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

51

52.

. HCTOpI/I?[ OTEYCCTBECHHOM I.[BeTHOfI MCTaJLUIypruu. Ponp meramnoB u cmiaBoB B HAayYHO-TCXHUYCCKOM

Kopposust MeTainoB 1 criocoObl 3aIUTEL OT KOPPO3HH.

WuepTtHbIe nin 61aropoJHbIe Ta3bl.

Poxparomue conm — rajgoreHsl.

Ucrtopus mBeackoil COUYKHU.

HcTtopus BO3HUKHOBEHHS U Pa3BUTHUS OPraHUYECKON XUMHUH.

Ponib 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJIICHUH U Pa3BUTUM MUPOBOM OPraHUYECKON XUMUMU.
CoBpeMeHHbIE MPEJCTABIEHUS O TEOPUU XUMHUECKOTO CTPOCHUSL.

OKOJIOTHYECKHE aCTIeKThI UCTIOJIE30BaHMS YTIIEBOAOPOIHOTO CHIPHSL.

OKOHOMUYECKUE ACHEKTHI MEKIYHAPOIHOIO COTPYIHUYECTBA 110 UCIOIb30BAHUIO YTIIEBOJAOPOIHOTO CBIPbSL.
Hcropust OTKpBITHS 1 pa3paboTKK Ta30BbIX U HE(DTIHBIX MeCTOposKaeHui B Poccuiickoii deneparum.
XUMHS YTI€BOIOPOAHOTO CHIPBS X MOSI OyayIast mpodeccus.

YTI1€BOAOPOIHOE TOILIUBO, €r0 BU/Jbl U HA3HAUYCHHUE.

. CuHTeTHYECKHE KaydyKH: HCTOPHUS, MHOT00Opa3ue M NepCIIeKTHBEI.

Pe3unoTexHUYECKOE POU3BOJACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MIporpecce.

3.2. Ilpumepnwlit Komniekc pasHoypo8HeevlX 3a0aHuil (Ha OCHO8e NPAKMUYECKOU

cumyauyuu):

1.

N30BITKOM

Coutb, IONYYEHHYIO TIPH PACTBOPEHHH XKelie3a B TOPSUCH KOHICHTPUPOBAHHOW CEPHOM KHCIOTe, 0OpadoTam
pacTBopa THIPOKCHAA HATpUs. BeimaBmmid Oypblii Ocagok OTGUIBTPOBAIM U OpoKamwid. IlomydeHHOE

BCIICCTBO CIIJIaBHJIM C JKCJIC30M. Hanumure YpaBHCHUSA OIMUCAHHBIX peaKHHﬁ.

2.K pactBopy ruapokcuna Hatpus Maccoi 1200 r npudasmmu 490 T 40%-Horo pacTBOopa CepHOM KHMCIOTHL. s

HEUTpamu3alliy TONYYUBIIETOCS pacTBopa moTpeboBasioch 143 T kpuctammmueckodl coipl. Paccuutaiite maccy wu

MAacCCOBYIO JOJIXO THAPOKCHUIA HATPHUA B UICXOAHOM PACTBOPC.

3.

B mponecce raimeHus YHCTOM XOKEHOW M3BECTHU noJavy BOJbI MPCKpATUIIN, KOI'Zla MacCa U3BECTHU YBCIINYNIACh

Ha 25%. PaccumnTaliiTe CTeTIeHb PEeBpALIeHNS KKEHOH U3BECTH B IIPOLICHTAX.
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4. Heu3BeCTHYIO COJIb TIOABEPIIH TEPMUYCCKOHN TUCCOIMAILIUI,IIPH 3TOM Ha 1MOJB COJIM 0Opa3oBajioch 3MOJIS
ra3oB. CyMMa MOJIEKYISIPHBIX Macc 3THX ra3oB paBHa 79. HazoBute 3Ty counb.

5. OObsicHUTE, TTOYEMY TIPH PACTBOPEHUH ATIOMUHHS B COJISTHOM KHCJIOTE U TOCIEIYIOMIETO BEITAPUBAHUS HEb3S
MOJYYUTh OE3BOJHBII XJIOPH]] ATIOMUHUS.
6. Ilpu nmeiicTBUM KOHICHTPUPOBAHHOW CEPHOI KHCIOTHI HAa MOAWJ Kaiuus moirydeHo 150 mi momoBomopona u

400mx ceprucToro raza(s.y.). Halioqure maccy nona.

7. CKOJBKO TpaMMOB KapOoHaTa Oapws BhIIameT B ocafok, ecmd kK 500 mi0,1Mxiopuma OapusmnpuOaBmiIu
M30BITOK PacTBOpa COAbI?

8. [IpuBeauTe npuMep COU, U3 KOTOPOH MPH ASUCTBUU COJISTHON KHCIOTHI MOKHO BBIICTUTH OCAJ0K THMAPOKCHIA
COZIEpIKALLErocs B HEM MeTaa.

9. B pesynbrare peakuuu 1T mepruapoist ¢ IMXpoMaToM Kalus B MIPUCYTCTBUU CEPHOI KUCIIOTH BBIACTHIOCH 210
MI (H.y.) Ta3a. Beluncnute nNponeHTHOe COAepKaHUe UCTI0Nb30BAaHHOTO NEPTUIPOIS.

10. K Ir rtexHuyeckoro Opoma, 3arps3HEHHOrO XJOPOM, MPUOaBMIIM HM30BITOK HOIMAA KaJHs, MOJTYYWIIN
OKpamIeHHBIH pacTBOp. Jlo MOMHOTO oOecHBeYMBaHUS MOJIYYCHHOTO pacTBopa mpubasmwiu 126,70 mm 0.1000M
THOCYNb(aTaHATPUA. BRIYKCINTE MPOLICHTHOE COICpIKAaHUEXIopa B Opome.

11. CkoapKo MOJIeH YIIeKUCIoro raza oopasyercsl Ipy CropaHuu dTana Maccoit 90 r?

12. TloaHOMY XJIOPHPOBAHHMIO Ha CBETy mojBepraercs Meran oobemoM 10 i (H.y.). Kakoit o6bem notpedyercs
U1 9TOro?

13. Kaxoii 00bpeM xi0poBoaopoa (H.y.) BELACTHTCS TP XJIOPUPOBAHUH TPOTMaHa 00bEMOM 25 JI, eCli peaKius
U7AET TOJNBKO IO IePBON CTaTUH.

14. BoiBeauTe CTPYKTYpHBIC (OPMYJIbI HPEACTbHBIX YIJICBOJOPOJOB, UMEIOIIUX CICAYIOIIUNA 3IeMEHTHBIH
cocraB: C — 82,76%, H — 17,24%.

15. KakoBa cTpykTypHas popmMyiia rasa, sSBISIOIIErOCs MPeeIbHBIM YIIeBOIOPOAOM, €CIIH Macca ero 00beMoM
5,6 11 (n.y.) coctaBnsiet 11 r.

16. Ompenenute MOJEKYJAPHYIO (GOPMYIYy TPENEIBHOTO YIIEBOAOPOJA, €CIM W3BECTHO, YTO MPH TOIHOM
cropanun 0,1 Moxb ero o6pa3oBanock 13,44 11 yriekuciioro rasa.

17. 11,2 n mpomaHa coXTIid B m30BITKE KHCIOpoa. Paccunraiite 00beM momydeHHOro okcuaa yriepozaa (IV).

18. YcTraHOBHTE MOJIEKYISPHYIO (OPMYITY YTICBOIOPOIA, €CITH H3BECTHO, 4To 1,12 11 ero mMeroT Maccy 2,9 T.

19. Xnopnpous3BoAHOE MPEIENBHOTO YIIEBOAOPOAA UMEET MOJEKYISpHY0 maccy 237 r. u coaepxut 89,9%
xJyiopa. Haiinure MonekyIsspHyo GopMyITy XJIOPIPOU3BOIHOTO.

20. Breraucanre 06beM Kucioposa (H.y.), 3aTpaueHHbIH Ha CKUTaHue rentaHa Maccoi 70 T.

21. Ompenenute MOJIEKYJSIPHYIO (hOpMyITy ankaHa, €CIM U3BECTHO, UYTO €T0 Maphl B 2,5 pasa TsoKeslee aproHa.

22. Ilpu rugponm3e KapOuma amroMuHHSA oOpa3oBajics MeTaH o0bemMoM 2,24 in. (H.Yy.). Brramcnmure maccy
00pazoBaBIIErocst THAPOKCH/IA aJTFOMUHHMS.
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23. Paccuwnraiite, kakoii 00beM MeTaHa (H.y.) MOXKHO TOJYYUTh TMpHU crutaBieHuu 10 r. 6e3BOIHOTO armerara
HATPUS ¢ U30BITKOM THIPOKCH]IA HATPHSL.

24. T'a3000pa3Hbliil ajnKaH MMEET IUIOTHOCTh, paBHYyI0 1,965 r/mn mpu H.y. Paccumraiite MoisipHylo Maccy

YIJIEBOIOPO/a 1 HA30BUTE €T0.

25. PaccunTaiiTe Maccy amerata HaTpHs M MacCy THAPOKCHAA HATPHS, KOTOPBIC MOTPEOYIOTCS IS TONIyYIEeHUSI
MeTaHa 00beMoM 56 1.

26. HekoTopHIii alkaH IMEET OTHOCHTEIBHYIO INIOTHOCTH ITapoB IO BO3MyXy 3,931. Ompexpenure SMIUPHIECKYTO
¢bopMyILy 3TOro ajlKaHa U HA30BUTE €TO.

27. PaccuuTaiiTe 00bEMBI XJIOpa M METaHa, IPUBEACHHBIC K HOPMAJIBHBIM YCIOBHUSM, KOTOPBIE TIOTPEOYIOTCS ISt

MIONYYCHUS TETPAXJIOpUAA yriiepoaa Maccoit 38,5 r.

28. PaccunTaiite 00BeM XJIOpa, IPUBEACHHBIN K H.y., KOTOPBIH HEOOXOANUM I XJIOPHPOBAaHUSI METaHA 00BEMOM
4,48 1 (1.y.) o xymopodopma.

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

30. MaccoBast monst 6poma B MOHOOPOMITPOM3BOJHOM IIPEAETBHOTO yriieBojoponaa paBHa 65%. Omnpenenure

(dhopMyITy 3TOTO COCTMHEHUSL.
31. B3opBanu cmech, copeprxkailyto 6 1 metana u 12 11 kucnopona (H.y.). KakoB coctaB ob6pazoBasieiics cmecu?
32. Macca 1 1 (H.y.) yIiieBoIopo/ia MPEIeIbHOTO psiia paBHa 6,34. BeiBeaute (hopMyIty 3TOTO yriieBOJ0OpOIa.

33. KakoB coctaB (B % mo 00bwemy) cmecu 20 11 OyTraHa U OyTeHa, €I 3Ta CMECh pearupyer ¢ OpoMoOM Maccoit
71,42 r?

34. B peakuun nmeruapatanud (Ha kKatammzatope) ydactByeT 3taHon C2HSOH wmaccoit 92 r. Kaxkoit 00beM
STHJICHAa MOXKHO TOJIYYUTh U3 HET0, €CIIM MPAaKTHUYECKUH BBIXOJ COCTaBIsIET 75% OT TEOPeTH4ecKoro?

35. Ilpu oxucrmenmu 11,2 1 >TUIeHa BOAHBIM PAcTBOPOM IepMaHraHaTa Kajus MOJIYYEeHO BEIIECTBO C
MonekysipHoi popmymoit C2H602. Kakoe 00pazoBamoch BEMIECTBO U KAKOBa €T0 MAacca, €CJIX BBIXOJ] MPOIYKTa PEaKIHU
coctaisieT 80% 0T TeopeTuiaeckoro?

36. Uerblpe HEHACHIIIEHHBIX YTJIEBOAOPOJA MMEIOT OJMHAKOBHINM cocTtaB (mo macce): C-85,7% u H-14,3%.
YcranoBuTe (HOPMYIBI ATUX YIICBOJAOPOIOB, SCIH IUIOTHOCTH MX MapoB IO BO3AYXY COOTBETCTBEHHO paBHHI 0,98, 1,45,
1,93,2,41.

37. Ilpu okucnenuu 11,2 51 >TUieHa BOAHBIM PAcCTBOPOM IIEpMaHraHaTa Kajus IIOJIyY€HO BEIIECTBO C
MoneKysipHoi popmymoit C2H602. Kakoe 00pazoBaioch BemIeCTBO M KAKOBA €ro Macca, eCIii BRIXOJ IMIPOAYKTa pPEeaKI[uu
coctapisieT 80% 0T TeopeTHIecKoro?

38. Ha monmaoe ruapupoBanue 2,8 T 3THICHOBOTO YIIIEBOAOPOAA B MPUCYTCTBUH KaTalH3aTopa MOTpebOBaIOCh
826 Mn Bogopoga. Ompenenure MOJSPHYIO MacCy M CTPOEHHME UCXOIHOrO yriesojopoaa. Hammmmre CTpyKTypHYRO

(opMyITy IpOayKTa THAPUPOBAHUS, €CIIH U3BECTHO, YTO OH COACPIKUT OAMH TPETHYHBIN aTOM yriIepoaa.

39. Bwruucnure coctaB cMecH ra3oB, oOpa3oBagiieiics mpu peakiuu 0,4 M3 Bomopoaa u 0,6 M3 sTuineHa (H.y.).
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40. CxkoJbKO MOJb OpoMa MOXET MPUCOCTUHUTH 22,4 1 cMecH dTaHa W OyTeHa -1, €ciM HM3BECTHO, YTO OHA
coaepxurt 82,76% yriaepoaa mo macce.

41. Hnsa nonnoro cropanus 0,1 Moap HEM3BECTHOIO ajkeHa norpedosanock 22,4 1 kuciaoposa (H.y.). Onpenenure
HEM3BECTHBIA aJKeH, €CIIM W3BECTHO, YTO CPEIH MPOAYKTOB PEaKIMH OKHCICHHS JTOTO BEIIECTBA KHCIBIM PAacTBOPOM
MepMaHTaHaTa Kajius ObUT OOHAPYIKEH KETOH.

42. Kakyrw Maccy Opoma MOXeT HpucOeAMHUTH 14 T cMecu OyreHa-1 u Oyrena-2?  Bwixon cuuTath
KOJINYECTBEHHBIM.

43. BeoiBegure MOJEKYISIpHYIO (opMyily yriIeBOAOpOJa, NPH CXKUIAHUM KOTOPOro monyudminock 13,2 T okcuna
yraepona(IV) u 5,4 T Bozbl, €CITU IIIOTHOCTH 3TOTO COSAWHEHMS 10 BO3AYXY paBHa 2,9 (H.y.), U Macca paBHa 4,2 T.

44. Tekcen—1 maccoit 8,4 r cmemamn co 120 r 10%-mHOro pactBopa Opoma B TETpaxiOpHIE YIJIEPOJa.
Omnpenenure KOIMIECTBEHHBIH COCTaB MOJIYYSHHOTO pacTBOpa.

45. Tlpu neruaparamuu 12,5 mu (mwotHocTh 0,8 T/MIT) 3TaHONA MONYYeHO 3 N1 3TWieHA. PaccumraiiTe BBIXOJ
sTriieHa (B % OT TEOPETUIECKOTO).

46. 4.48 11 cMecH MPEAENbHOTO M ATUIIEHOBOTO YIIIEBOJAOPO/OB, COMEPKAIINX OJHHAKOBOE KOJUYECTBO ATOMOB
yraepoaa, pearupyet ¢ 1,12 1 6pomoBonopoaa. Onpenenure coctaB cMmecu (B % 1mo o0beMy) U HAMUIIUTE CTPYKTYPHBIE
(bopMyIBI YIIIEBOAOPOIOB, €CIH U3BECTHO, YTO MPOAYKT B3aUMOJACHCTBHUS 3THUICHOBOIO YIJIEBOAOPO/A C XJIOPOM B 56,5
pasa TspKeniee BoJopo/a.

47. Kaxkoii 00beM BOAOpOAa NOTpeOyeTCs Ui KaTaluTHIeCKOro ruapupoBanus 20 r cmecu, comepkaiieii 42%
rekceHa u 58% meHTeHa (1o macce).

48. Paccumraiite 00beM dTHIICHA, TPUBEACHHBIA K H.Y., KOTOPBIH MOXKHO TOJIYYHTh WX TEXHHYECKOTO STHIOBOTO
criupta Maccoii 300 1. YuTuTte, 4TO TEXHUYECKUH CIIUPT COJAEPKUT MPUMECH, MaccoBas A0JsI KOTOPHIX paBHa 8%.

49. PaccunTaiite 06eM BOJOPO/A, U3MEPEHHBIN NPH H.Y., KOTOPHIH MOXKET MPHUCOETUHNUTH CMECh ra30B Maccoil
15,4 T, cogepskantyto 3TiIeH (MaccoBas g0 54,5%), npormies (27,3%) u OyrueH (18,2%).

50. Omnpenenute MOISAPHYID MAacCy W HAIMIIATE CTPYKTYpHBIE (OPMYIBI BCEX BO3MOXKHBIX H30MEPOB
STUJIEHOBOTO YTJEBOJOPOMA, €CiM u3BecTHO, uTo 1,12 T ero moryr mpucoenunuth 8§ T 40%-HOTO pacTBOopa Opoma B
xmopodopme.

51. Ckompko mo 00BeMy OJTWwieHa (H.y.) moTpeOyercs [is TmodxydeHHs 126 T OKCHIa STWIICHA, €CIH
IIPOU3BOJICTBEHHBIE IOTEPH 3TUIIEHA COCTABISAIOT B MAacCOBBIX 10X 0,1 mmm 10%.

52.  BblumciuTe MOJSIPHYIO Maccy M MOJIEKYJSIpHYIO (opmyny Taza, SBISIOIIETOCsS HENpeelIbHbIM
YIJIEBOAOPOJOM psifia STHIIEHA, eciiu Macca 280 mut aToro ra3a npu temnepartype 210C u naBiaenuu 2 at™ pasHa 0,65 T.

53. TIlpu mporyckaHUM YTIEKHCIIOrO ra3a, oOpa3oBaBmierocs Ipu moiHoM cropanmu 0,336 11 cMecu mpomneHa u
OyTeHa, yepe3 W3BECTKOBYIO BOAy oOpa3oBasioch 5 T ocamka. Omnpenennute cCOCTaB MCXOJHOW CMECH Ta3000pa3HbIX
YII€BOJOPOIOB.

54. K cmecum 2 n MeraHa M JITHWJICHA NPHOABICHO 2 JI BOIOPOJA, M BCS CMECh MPONYyIICHA HaJ HAarpeThIM
IJIATHHOBBIM Katanu3atopoM. O0beM cMecr yMeHbIwiIcs 7o 3,2 1. Onpenenute %-Hblid COCTaB CMECH YTIIEBOIOPOJIOB.

55. Cwmecw 10 11 yraeBomopoaoB (3TUieHa u npomana) u 10 1 Bomopoaa MponmycTHUiIN HaJ Katanu3aTopoM. [Ipu
3ToM 00mMii 00beM yMeHbIImiIcs 10 16 1. OmnpexennuTe cojpepXaHHe STHICHA M IPOIaHa B UCXOAHOW cMmecH (B % 110
00BeMy).
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56. Ilpum ruapupoBaHMM B IIPUCYTCTBUM KarTanu3aTopa cMmecu OyreHa u Oyrana oOpasoBasiock 22,4 1n
WHANBHAyanbHOTO yriaesogopoxa C4H10. YcraHoBuTe COCTaB MCXOAHOW cMecH Ta3oB (B % 1o 00beMy) M MX CTpPOCHHE,
€CJI M3BECTHO, 4TO OBLI B3ST OyTEH, MMEIOIINI UCTPaHC-U30MEPHI, IIPU THApATallMi KOToporo obpasyercst 37 T crupTa,
9TO cOCTaBIIET 74% OT TEOpPETHIECKN BO3MOXKHOTO BhIxoza. Kakoit aTo criupt?

57. T'a3, oOpa3zoBaBImIHiics Py HArpeBaHuu 28,75 MII IIPEeaeT-HOTO OJHOATOMHOTO criipTa (ToTHOCTH 0,8 T/MIT) ©
KOHLICHTPUPOBAHHON CEpHOM KHCIIOTOW, mpucoenusseT 8,96 1 Bogoposaa B MPHCYTCTBHM KaTtamuzatopa. Ompemenure
CTPOEHHE HCXOIHOTO CIIHPTA, ECIN BBIXO] YTIIeBOI0poaa cocTanisieT 80% OT TEOPETHIECKOTO.

58. Uepes 1 kr OpomHO# Boxabl (KOHLEHTpanus Opoma paBHa 3,2%) NPOMYCTHUINM CMECh HPEACIBFHOIO M
STHIICHOBOTO YTJIEBOJIOPOJIOB 00muM o0semMoM 11,2 . PactBop Gpoma mpm 3TOM MOTHOCTHIO 00ECIBETHIICS (BECH AJKECH
IpopearupoBall), ¥ Ha JTHEe COCya 00pa3oBaach TsDKEas MacsTHUCTAs! XKHUKOCTh, KOTOpas MOCJIE OT/IENICHUS OT Hee BOJIbI
3aHnMana obvem 20,95 M (mwrotHocTh 1,94 1/™My). He mpopearmpoBaBmas ¢ OpoMOM YacTh MCXOIHOW CMeCH
YIJIEBOJOPOIOB OBLIA COXOKEHA, M JUIA CBS3bIBaHHS 25 00pa3oBaBIIErocs MpH 3TOM rasza moTpedoBamock 300 mi 3M
pacTBopa ruapokcuna kanus (o0pa3oBanack Kucias coib). KakoB KaueCTBEHHBIH W KOJMYECTBEHHBIN COCTaB MCXOIHOM
CMeCH yriieBoJ0po10B? (pacTBOPUMOCTBIO I'a30B B BOJIE pEeHEOpeUb).

59. 3 1 oTaHa W STHIIEHA MPOIMYIICHHI Yepe3 CKISHKY eMKOCThio B 250 mui, HamoiHeHHYIo 3 % pacTBOpoM
OpomHOIf Boabl (1oTHOCTE 1,02 r/™Mir). B pesymbrate moxyumiock 4,7 T qudpomdtana. OmnpenenuTe KOIMYSCTBEHHBIN
COCTaB CMECH.

60. 2-mermnmnporieH oobemom 0,784 n (H.y.) coxrian. BeigenuBmmiicss okeua yriepoaa (IV) momHocThio
HEWTpaNn30BadM BOJHBIM pPacTBOPOM Tuapokcuiaa HaTtpus (maccoBas gomnss NaOH 15%, mmornocts 1,17 r/mMomb).
Paccumnraiite 00beM pacTBOpa LIEI0YH, 3aTPAueHHOTO Ha HEUTpaTU3aLIHUIO.

61. Ilpu ruapupoBaHUM CMECH ATUJIEHA C MPOMMICHOM Maccoi 9,8 I momydeHa cMech 3TaHa ¢ MIPOIAHOM Maccoi
10,4 r. Paccunraiite 00BeMHYIO TOJIO 3THICHA B HCXOAHOM CMECH.

62. Cmech 3TaHa U 3THIIEHA Maccoi 2,5 T mpomyIieHa yepe3 pacTBop Opoma B Boze. I1pu atom obpazoaics 1,2 —
nuopomdTaH Maccoit 4,7 r. Onpeaenute 00bEMHYIO IO CMECH.

63. Ckompko moTpedyeTcss BOAOpoJa AJsi THapupoBaHus mpu H.y. 20 1 cmecu Oyrena u OyramueHa -1,3
(muBuHUIA) 10 OyTaHa, €M U3BECTHO, uTO yriaeBomopon C4HS, conepikaliuiicss B KICXOIHON CMECH, TOJTyUeH (C BBIXOJI0M
80%) neruaparanueit 22,2 r cnupta C4H100.

64. Cwmecp Oyranuena-1,3 u OyreHa-2 maccoi 22,1 T moABepriM KaTaTUTHYECKOMY TMAPUPOBAHHIO, TOTYYHB
Oytan oopeMoM 8,96 1 (H.y.). Paccunraiite MmaccoByro gomro OyraaneHa-1,3 B MICXOJHOM cMecH.

65. Hexoropoe konmdecTBO yrieBogoposa coctaa CnH2n naer ¢ nzosiTkoM xmopa 21,0 T Terpaxmopuaa. To xe
KOJINYECTBO yTJeBOomopoaa ¢ u30biTkoM Opoma maer 38,8 © Terpabpomuga. BeiBemutre MOJEKYJLIPHYIO (HOpMYITY

YIJIEBOJIOPO/Ia M HAITUIINTE CTPYKTYpPHBIE (DOPMYJIBI BCEX €I0 BO3MOXHBIX H30MEPOB.

66. Kakoii 00beM arjermiieHa (H.y.) MOXeT ObITh MOJy4eH U3 | KI TEXHUUECKOTro KapOuia KallblHs, COIEPIKAIIETO
30% mpumeceii?

67. CKOIBKO TpamMMOB XJIOPBUHHWJIA TOJIYYHUTCS TIPH B3aUMOJIEHCTBUU aretuiaeHa obvemom 30 11 u
xnopoBogopoaa oobeMom 20 11?7 OrnpenennuTe MacCOBYIO JIOIIO H3PaCcX0JI0BAaHHOTO Ta3a.

68. Kaxoit 0o0beM Bozoposia HEOOXOIUMO 3aTpaTUTh Ul TMIAPUpOBaHUsS cMecH oObemoM 10 1, cocrosiueil u3
ateHa (MaccoBas oy 20%) u atuHa (80%). Kakoii 06beM 3TaHa IPH 3TOM MOJTYIHUTCs?
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69. CkoabKo TUTPOB KUCIOpoaa (H.y.) moTpedyeTcs AJis1 TIOJHOTO CTOpaHus aleTwieHa maccod 6,5 r? Kakoi
00BEM BOIHOTO pacTBOpa €IKOro Hatpa ¢ wmaccoBod jgoneii NaOH 25% Obur  B3ST Ui MOTJIOIICHUS
obpasytomierocs okcuza yriepona (IV), eciu mpu 3TOM MOTYYHIIACh CPEITHSS COITb?

70. CkompKO JUTPOB 3TaHa MPHU H.y. TMOIYYUTCS MPHU B3aWMOJICHCTBUH alleTHIIeHa Maccoi 39 T ¢ BOIOPOAOM
o6bemoM 50 n?

71. B pe3ynbTaTe KaTaIUTUYECKOW AMMEPHU3ALMHU allETHIIEHA IOJY4YeHO 2,5 MOJIb BUHMJAIETHIeHA. BbIxon
peaxmmu coctaBui 75%. Kakoe xommdecTBO ameTanpaeruia MOTiao OBITH IOyYeHo 1o peaknuu KydepoBa M3 HCXOTHOTO
areTwIeHa IpH Berxonae 95%?

72. Boszayx, conepikamnii MacCOBYIO JOMIO IPUMECH aneTiaeHa oT 2,5 1o §8,3%, npu HarpeBaHWH B3PBIBACTCSI.
Brruncinrte 00beM alieTuieHa B JIMTPE BO3/LyXa, IIPH KOTOPOM MOJKET IIPOU30UTH B3PHIB.

73. 44 T cMecu OpraHMYECKHMX BELIECTB OAHOIO M Toro e cocraBa C4H80O2 obpaboranu ruapokapOoHaTOM
HATpHs, TPH 3TOM BeIAemiIcs okcun yriaepoma (IV) m oOpazoBamochk 22 T HATPHUEBOH CONM OPraHUYECKOW KHCIIOTHI
OcraTok 00paboTany BOAHBIM PACTBOPOM IIEJIOYH IIPU HArpeBaHWU M OTOTHAIN OOPa30BAaBLIMHCS IPH STOM 3THIIOBBIN
CIUPT. YCTaHOBUTE CTPOCHHUE BEIECTB B HCXOAHON cMecH. PaccunTaiiTe, kakas Macca STaHONA ObUia MOJTydeHa.

74. YxcycHyto KacioTy Maccoit 30,9 T, comepikamiyo IpuMech 3THIIOBOTO CIHPTA U aleTalbaeruaa, oopadorarn
BOJHBIM PacTBOPOM THpOKapOOHaTa HATpHs, NpU 3TOM Bbinenwiock 11,2 i rasa (u.y.). Ilpu mocienyroeit o6padoTke
aMMHauHBIM pacTBopoM okcuaa cepebpa (I) obpasoBamock 2,16 r ocaaka. Ompenenure conepxanue (B% Mo macce)
IIPUMECEH B YKCYCHOM KUCIIOTE.

75. 29, 8 r cMecu (eHosa M ITUIOBOrO 3(hHUpa MPeneIbHOW MOHOKapOOHOBOW KHCIOTHI 00padoTamu 393,4 miu
20%-HOTO pacTBOpa THAPOKCHAA HaTpus (IIOTHOCTH 1,22 r/mMi) mpu HarpeBaHMH. J30BITOK IIesIOYM HEHTpPaHM30BaIN
180,5 mit 36%-Ho¥# consiHOM KHCaO0THI (TutoTHOCTH 1,18 1/™Mir). Ecnu 0OpaboTtath MCXOIHYIO cMeCh U30BITKOM OpOMHOM
BOJIBI, TO 0Opazyetcs 33,1 r 6eroro TBOPOXKUCTOrO ocanka. OnpenenuTe CTpoeHne 3Gupa B HICXOTHONH CMECH.

76. Ilpu OKWCIICHNH IIEPMAaHTaHATOM Kallisl CMecH OCH30Ja M TOYOJIa IOCIe MOIKUCICHUS 00pa3oBaiock 8,54 T
O/IHOOCHOBHOH OpraHMYecKOW KHUCIOTH.  IIpu B3aMMOAEHCTBHM STOW KHCIOTHI C H30BITKOM BOJHOTO pacTBOpa
THApOKapOOHaTa HATPHUs BBIIEIWICS ra3, 00beM KOTOporo B 19 pa3 MeHbIIE Takoro e ra3a, MOJy4YeHHOTO IPH MOJTHOM
CrOpaHUM UCXOTHOW CMECH YIIIeBOAOPOI0B. OMpenenuTe COCTaB UCXOIHOM cMecH (B% MO Macce).

77. llpu pevictBum HaTpus Ha 13,8 T cMecH PTHUIOBOrO CHHPTAa U OJHOOCHOBHOH OPraHMYECKOH KHCIIOTHI
BhIensercs 3,36 nrasa (H.y.), a IpH JCHCTBUH Ha Ty )K€ CMECh HACBHIIIIEHHOTO PacTBOpa ruApokapOonara Hatpust — 1,12 1
raza (a.y.). Ompeznenute coctaB (B % M0 Macce) UCXOAHONH CMECH U CTPOCHUE OPTAaHUYECKON KUCIIOTHI.

78. Jlns monHOW HeHTpanu3allii CMECH YKCYCHON M MypaBbHHOW KHCJIOT Maccoi 50 r moTpeboBaics pacTBOp
ruzpokcuaa Hatpus maccoit 200 r ¢ maccoBo# noseit menoun 19%. Onpenenure cocTaB UCXOAHON CMECH.

3.3. Ilpumepnwie 6onpocwl 014 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM:

1. DyexTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKyNbl Oen3onma. CpaBHHTE OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI O€H30J1a C MOJIEKYJIAMH JIKAHOB M JIKEHOB.

2. KakoBBI 0OCOOCHHOCTH H30MEPUH apOMAaTHUYECKUX YTrIIeBoopooB? CoCTaBbTE CTPYKTYypHBIE (OPMYIIBI
M30MEPOB BEIECTBa, COOTBETCTBYIOMMX Gopmyne COH12. HazoBure BeniecTBa.

3. OxapakrepusyiiTe (u3ndeckne CBOHCTBa apeHOB. Kakume mMepsl 0e30macHOCTH HEOOXOAMMO COONIONATh MPH
paborte ¢ apeHamMu?

4. [lepeuncnure crocoObI MOTyYeHUs OcH301a. Hamummre ypaBHEHUS] COOTBETCTBYIOIIMX XUMHYCCKUX PEAKITHA.

5. TlepeunciuTe crocoObl MOAYYESHHUS TONyo 1. Hanuimre ypaBHEHUSI COOTBETCTBYIOIINX XUMUIECKUX PEAKIIHH.

6. [IpemmokuTe TEXHOJIOTHUYECKYIO CXeMY MOMyUYeHHsT OCH30J1a U3 KapOOHATa KaJbIIHs.

7. CpaBHI/ITe XUMHUYECKHE CBOMCTBA ApPCHOB C aJIKkaHAMH U aJIKCHaMH.

8. Oxapakrepu3yiTe MEXaHU3M PEAKLIUH AIIEKTPOPIIHLHOTO 3aMENICHUsI aPEHOB.
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9. CpaBHHTE XUMUYECKHE CBOMCTBA OCH30J1a M TOJIyoJIa.

10. JlaTb XapakTepUCTUKY OPUEHTATHOB NEPBOrO poja.

11. Harmummre ypaBHEHHUS XUMAYECKUX PEAKIIUNA OKHUCICHUS TIOJKUCICHHBIM PACTBOPOM TMEpMaHTaHaTa Kamus: 1)
ToJIyoJa; 2) aTHi0eH30a; 3) M-KCHIona.

12. Tlepeuncnure obiacTi MpUMEHEHNS OCH30IIa.

13. OxapakTepusyiite puznonorniyeckoe aeiicTBre OEH30Ja U €ro rOMOJIOTOB Ha KHUBBIE OPraHU3MBbI.

14. KoBaneHTHas CBs3b, CIIOCOOBI €e 00pa30BaHMUA.

15. BanentHocTs. CBONCTBA KOBAJIEHTHOM CBSI3U: HACHIIIIAEMOCTb, JUIMHA, HAIIPABIEHHOCTh, SHEPTUs, TONIPHOCTb.
I'eomeTpust Monekyn. @aKkTOpsI, BIMAIOIINE HA TEOMETPUIO MOJIEKYIT; THOpHAN3AaLUs OpOnuTaICH.

16. Nonnas cBsa3p. OOpazoBaHne HOHHBIX COSAMHEHUN Mex Ty MeTaiuiamu [-11 rpynmn u Hemerammamu VII rpymimst

17. HeHachliaeMOCTh ¥ HEHANPaBIEHHOCTh MOHHOH cBsi3u. CTpoeHHe MOHHBIX KpHucTaioB. KoopauHanuoHHOe
YHCIIO.

18. Metamndeckas cBs3b. BogopoaHas cBs3b. THUIBI KpHUCTAIIMUECKUX PELIETOK. 3aBUCHUMOCTh CBONCTB BELIECTB
OT UX CTPOCHUS

19. 3akOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PeaKLuil

20. BayTpeHHss sHeprus, sHTanbnusA. TemnoBoi 3¢ dexr. Tepmoxumudeckue peaknun. CTaHIAPTHBIC SHTAIBIHH
peakuuu U 00pa3oBaHus BEIIECTBA.

21. DHepreTHyecKne CBOMCTBA aTOMOB: CPOJCTBO K JICKTPOHY W JHEPIus HOHM3AIMH. DHEPTHs XMMHUYCCKUX
cBsA3el. DHTANBIINU AaTOMHU3ALUH KPUCTAJUINIECKON CTPYKTYpHI, THAPATALlUH HOHOB.

22. TTonstre 06 SHTPONIHH. Y CIIOBHS M BO3MOXKHOCTE IIPOTEKaHUs peakimii. DHeprus [ no0ca.

23. CxopocTh XUMH4eCKOH peakiuy. @akTopsl, BIUAIONINE Ha CKOPOCTh

24. CymHOCTh XMMHMUYECKHX DPEAKLHU Ha OCHOBE AJIEKTPOHHBIX mpezactaBieHuid. CreneHb oxucienus. OBP,
MOHATHS 00 OKHCIUTENE U BoccTaHoBUTelNle. OCHOBHBIE OKUCIIMTENN U BOCCTAHOBUTEIIH.

25. PactBOpHTENh M PpacTBOPEHHOE BemlecTBO. MaccoBas oyl pAacTBOPEHHOro BemiecTBa. MospHas
KOHIIEHTpAIUs BEeLIeCTBAa M MOJIApHAs KOHIIEHTPAIU XUMHYECKOI0 IKBUBAJICHTA

26. PactBopumocts. Koaddurment pactBopumoctr. 3aBHCHMOCTE PaCTBOPUMOCTH OT NMPHPOABI PacTBOPSIEMOTO
BEIIIECTBA, PACTBOPUTENS, UX arperaTHOr0 COCTOSHHUSL, TEMIIEPATypHl, TaBICHUS.

27. Teopus >AEKTPOAUTHYECKON aucconuanuu. MexaHusm O]l HMOHHBIX COECOUHEHHM — CoJieH, IiesnoueH.
MexaHu3M Jauccouuanuy KUcinoT. MoH ruapokconus. JJOHOpHO-akLEenTOpHBIM MeXaHW3M 00pa3oBaHMsS KOBAJICHTHOM
CBsI3U. BaJIeHTHOCTH KHCIIOPO/A B HOHE THIPOKCOHMS

28. IloHsATHE O KOMIUIEKCHOM HOHE: KOMILIEKCOO0Pa30BaTeNb, IUTAHIbI.

29. CunbHble u crnalble 3JeKTposUTEL. PaBHOBECHE B pacTBOpax ciiadbIX anekTponuToB. KoHcTaHTa Ancconmanyy.
Crynenuaras aucconuanus. Jucconunaius Boabl. BogopoaHblil mokazarenb

30. Peakunu norHoTro 0OMeHa. ['maponu3

31. OKuCIUTETHHO-BOCCTAHOBHUTEIBHBIE pEakiMM B pacTBopax. CTaHAApPTHBIE 3JIEKTPOJHBIC NMOTCHUUANBL. Psn
HanpspKeHUH MEeTaoB.

32. I'anpBannueckwuii sneMent. Hanpasnenue u nmonnota nmporekanus OBP B pacTBopax.

33. Obmiast xapakTepuCcTHKa METaLUTOB ri1aBHEIX noArpymn [1C. Xum. cBoiicTBa: B3aUMOJICHCTBHE C HEMETaJIaMH,
C BOJIO, pacTBOpaMu KHCJIOT.

34. Pa3nmuuns B BOCCTAHOBUTEIBHBIX CBOWCTBAX IIEJIOYHBIX U MIEITOYHO3EMETbHBIX METAIIIOB

35. Ilepokcuabl, OKCHIBI ¥ THAPOKCHIBI IIETIOYHBIX METAJUIOB, X CBOMCTBA. [IpiMeHeHNE MIETIOYHBIX METAUIOB U
HUX COeIUHEHUN

36. Kanpuuii: crpoenue atoma, cBoiictBa. OKCHIT M TUIPOKCH KallbIUs, UX cBO¥cTBa. CONM KaJblvs B IPUPOJIE.
[TpumeHeHne KaabLUs U €T0 COeTMHEHUH

37. ANOMWHWIA: CTPOEHHE aToMa, CBOWCTBA. BOCCTaHOBUTENbHBIE CBOWCTBA AIIOMHUHHS IO OTHOIIEHHUIO K
IIPOCTBIM U CJIOKHBIM BEIL[ECTBAM.

38. Okcupn adiOMHMHHS, €ro BaxHeimme ¢u3. m xuM. cBoicTBa. [lomydeHne THApPOKCHIA ATIOMHHUS,
aM(OTEpPHOCTb.

39. IIpuMeHeHne aTFOMUHHMSI U €T0 CIUIABOB

40. O6mas xapakrtepuctuka d-anemeHToB. MoHbl 1 amnamazon CO, KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIIOB H
THIPOKCUIOB d-37IeMEHTOB

41. XKeneso, ero npupoaubie coenuHeHuss. OCOOCHHOCTH CTPOCHUS aTOMa, JIEKTPOHHas (popMyJia, XapaKTepHbIe

CTCIICHU OKHMCJICHHUA MOHOB JKEJIC3a.
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42. KucnoTHO-OCHOBHBIE CBOWCTBAa OKCHJIOB M THAPOKCHIOB, (pU3MUECKHE M XUMHUYECKHE CBOICTBA OKCHUIOB U
THIPOKCHUJIOB XKeJe3a.

43. ®epputsl. Peppatsl. OKUCIUTEIBHBIE CBOMCTBA (peppaToOB MO OTHOMIEHUIO K COJITHOH KHCIIOTE W IPYTUM
BOCCTaHOBHTEIISIM B KUCJIOH cpeze.

44. Xpom: CTpoeHHE aroMma, JJIEKTpOoHHas (opMyna, MOHBI XpoMa. XHMHYECKHE CBOMCTBA XpOMa W €ro
COCIMHEHU.

45. Mapra"en: CTpoeHHE aToMa, OJJIEKTpoHHas ¢opMmymna. KHCIOTHO-OCHOBHBIE W OKHCIHTENBHO-
BOCCTaHOBHUTEJIbHBIC CBOICTBA OKCHAOB M THAPOKCHUJIOB MapraHIa.

3.4. IlIpumepnbwiit nepeyensv mem Uccie008amenbCKux paoom:

AncopOIroHHas! OYMCTKA CTOYHBIX BOJI.

AHanu3 Ka4ecTBa HEKOTOPBIX MPOAYKTAX.

AHanu3 Ka4eCTBEHHOTO COCTaBa JKEBATENIbHBIX PE3UHOK.

AHanM3 NUIIEBIX 100aBOK B MPOIYKTaX IMUTAHUS, UX BIUSHUE HA 3/I0POBbE YEJIOBEKa
AHTpOTIOTeHHBIE HICTOYHUKH 3arps3HEHNS BO3AyXa HAa TEPPUTOPHH LIKOJIBIL.
Buopasnaraemsie noguMepsl — yIakoBKa OyAyIero

BrocuHTE3 aMHHOKHCIIOT M HyKJICOTHIOB B OPraHM3Me

NS LN

BuocuHTe3 TUINIOB B dKUBOTHBIX TKAHAX

9. BuocuHTE3 yrIIeBOIOB B OpraHU3ME

10. Buc-¢eHon, win Bpen miacTUKOBO# MOCYIbI.

11. BuramuH A u ero 6Hoorudeckast pojib AMHHOKUCIIOTH U IX OMOJIOTHYECKAs pOITh

12. Butamus /I u ero 6uonorundeckas posb

13. Buramus C 1 ero 6uonorudeckas pojib

14. Bnusinue aBTOMOOMIIBHOTO TPAHCIIOPTa Ha SKOJIOTHIO ropoja bukuxa.

15. Biusiane OBITOBOM XMMHHU Ha SKOJIOTHIO M 30POBHE UEIOBEKA.

16. BnusiHue MarHuTHBIX MOJIEH Ha BCXOXKECTh U POCT pacTEHUH.

17. BiusiHre MUHEpaIn3aIii, TeMIIEPaTypsl 1 MATHUTHOTO TIOJIS Ha 3JIEKTPOIIPOBOTHOCTH BOIBI.

18. Biusinue coHeYHON aKTMBHOCTH Ha MOBEJICHHUE YEJIOBEKA.

19. Biusiane pU3NKO-XUMIYECKUX CBOUCTB CHHTETUIECKUX MOIOIINX CPEJCTB HA X MOIOIIEe ICHCTBHE.

20. Bnusinue yasi v koe Ha aKTUBALXIO TPOMOOLIUTOB.

21. BiusiHUE YHEPreTHUECKUX HAIUTKOB Ha AeHCTBHE (DepPMEHTOB.

22.Boja — UCTOYHUK XKU3HU U 03I0POBJICHUS JFOJIECH.

23. Boma — yHHBEpCaIbHBI OHOPACTBOPUTEIH

24. BpenHoe Bo3aeicTBHE TaOauHON MPOIYKIIMN HA )KHUBBIE OPTaHU3MBI.

25. Bpems B xumuu. CKOpOCTh XUMHYECKOHM PEaKLUu - OT YEro OHa 3aBUCUT?

26.'eMOrI00MH U €T0 POJIb B OPTaHU3ME

27.T'opMOHBI

28. JlucriepcHbIe CUCTEMBI U PACTBOPEHI.

29. «Kuakuii» cBETOBO/I.

30. 3aK0H JeMCTBYIONMMX MAacC U €ro MPUMEHEHHNE B XUMUYECKOM aHAJIN3e.

31. V3Bie4eHne HUKEIS U3 CTOYHBIX BOJI TAJTEBAHUYECKOTO ITPOU3BOJICTBA.

32. 3y4yeHue METOJ0M aTOMHO-a0COpOIMOHHOM criekTpockonuu 3kctparupoBanus Zn, Cd, Cu u PI ¢ momoriisto
YeTBEPTUYHBIX aMMOHHEBBIX COJICH W3 BOJI HBIX PACTBOPOB MANOH KOHICHTpanud. [IpiMeHeHWe TFOMHHECICHIIUN JUTS
XMMHYECKOTO aHAJIN3A.

33. V3y4yenue npuHnuna aeiicreus Mmoropa «CTeapuHOBask MalIHHAY.

34. VlccenoBaHue BIAXKHOCTH BO3yXa U CIIOCOOOB €€ peryIupOBaHNUS.

35. UccnenoBanue BIUSHUS OEH3MHOBBIX, AN3EJIBHBIX, TA30BBIX aBTOMOOMIIEH Ha OKPYIKAIOIIYIO Cpeay.

36. MccnenoBanue COpOIMOHHBIX CBOMCTB OBOINEH M (PYKTOB IO OTHOIICHHIO K MOHAM TSDKEIBIX METAJUIOB B
HCKYCCTBEHHO CO3JaHHOM XKelTyJOUHOH cperie.

37. VccnenoBanue (pU3MUIECKIX CIIOCOOOB OYMCTKH BOJIBI B JOMAITHUX YCIOBHUSX.

38. UcTopus co3aHus U pa3BUTHsI IEPUOJUUECKON CUCTEMBI DJIEMEHTOB MeHieneeBa.

39. Kamepa O6c¢ckypa. Haxoxaenne ycIoBus OTyYeHMs] H300paKEeHUsT ONITUMAaILHOTO KauecTBa.

40. KauecTBCHHBIH aHAIIN3 MHUIIEBBIX JOOABOK B MPOJYKTAaX MTHTAHMUS.
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41. Kucmopoacoaepxaiiiue CoeJUHEHHsI OpoMa

42. Kucnopoacoaepxaiiue COeJUHEHHs oaa

43. Kucnmopoacoaepkaiiye COSIUHEHMSI XJI0pa

44. KoMIUJIEKCHbIE COETUHEHUS U UX POJIb B MEAUIIMHE

45. KommeKkcHble 1 KOMIO3UIIMOHHBIC TTOJIMCaXapUAHbIE KPHOCTPYKTYPAThl OMOMETUIIMHCKOTO Ha3HAYCHUS.

46. JIletaromuii JpIMOXO/.

47. JInunocts JI. 1. Mennencena.

48. Mennko-0noaorniecKie 3Hau4eHusl COSTUHEHUH 7A TpyIIIbI

49. Mexaamsm paspeiBa C - O cBsizell IpH pagnuoIn3e CIIUPTOB B MIPUCYTCTBUH (hOpMabIeTHaA.
50. MonubaeH 1 ero OHONIOTn4ecKast pob.

51. HekoTopskle acnieKThl MpoOIeMbl OXpaHbl IIPUPOEL.

52. OmpenencHre aHHOHOB B JIGKAPCTBEHHBIX IperapaTax.

53. Onpenenenue ButamuHa C ceBEpHBIX SATrojax.

54. OmpeneneHre KaTHOHOB B JIGKAPCTBEHHBIX IIperaparax.

55. OnpeneneHne KOHIEHTPALUH YTIIEKHCIOTO I'a3a B BO3AyXe.

56.OmpenencHue CTEIIEHH W3BIICYCHUS CBHHIA W3 I[IOYB METOAOM a0COPOIMOH HOM CHEKTPOCKOIHH.

OmnpezencHue CoJACPKaHUSA KaJMHUS B IIOYBAX METOJIOM aTOMHO-a0COPOIIMOHHON CIICKTPOCKOIIHH.
57. OnTruka MEHHUCKA.

58. OcoOEHHOCTH CTPYKTYPHI U AUDJICKTPUUYECKUX CBOHCTB HECTEXMOMETPUUECKHX COCTABOB KEPaMHUK Ha OCHOBE

TUTaHATa HATPHSL.
59. OuncTKa )KUBOTHBIX M IITHUI] OT HeTH ¢ momotipio CMC.
60. IToBeImeHrE YposkalHOCTH 00OOBBIX IIyTEM HUCIOIB30BAHUS PETYISATOPA POCTA PACTCHHM.

61.IlonyueHne OHMOCTaOMIBHBIX KOMIO3MIMHA HAa OCHOBE CBEPXBBICOKOMOJEKYJSPHOTO  IIOJIMITHIICHA,

HAIOJIHEHHOTO JUTHIPOKBEPIIETHHOM.

62. [TonyueHue mIacTMacc Ha OCHOBE OEJIKOBOTO CHIPHSI.

63. IIpobnema cOopa Ui yTHIH3AIMHA SHEProcOeperaronixX JamIl B I.MypaBiIeHKo.

64. IIpoekt (pa3pabotka Oykiera) «EcTh wiH He ecTh?» (0 MUIIEBBIX J0OABKaX K MPOIYKTaM).

65. IIpoekT «3HaueHHEe TUAPOIN3a COJIEH B )KU3HH YEIIOBEKA)

66. IIpoekT. «OKU3Hb MIaCTUKOBOM OyTBUIKMY.

67. Iyt NCnosb30BaHUSI aMUHOKHCIIOT B OpraHU3Me

68. Pasryra XUMHYECKUX PEaKIIH.

69. Pa3paboTka OTOXPOMHBIX a0COPOIMOHHBIX T'a30aHAIN3aTOPOB.

70.Pacuer TepMoaMHaMHuYeCKMX  (QYHKUMH COpOLMH  JIETKMX  YIVIEBOJOPOJOB Ha  MOJHU
(TPUIMETHIICHIIVI) TPUITUKIIOHECHE-7 ).

71. Pemienne mpoOneMbl OBITOBBIX OTXOMIOB B T'. MypaBIIeHKO.

72.Ponb citoHBl B QOPMHUPOBAHMH 1 TTOAAEP>KAaHNN KapHECPE3UCTEHTHOCTH 3yOHOM 3Many.

73. CoiicTBa coequHeHHH Propa

74. CuHTEeTUYECKHE U IPUPOJIHBIE CTEPOUIBI

75. CHer — Kak MHIUKATOP 3arpSI3HEHUH OKPY>KaIOIIel Cpebl aBTOMOOMIBHBIM TPAHCIIOPTOM.

76. CoeiHEHHS TAJIOTEHOB KaK JIEKapPCTBEHHBIE CPEACTBA

77. Coznanue cOOpHUKa 3a7a4 10 (GU3UKE IS YUaTUXC XUMHKO-ONOJIOTUYECKOTO KJlacca.

78. Co3nanue cOOpHUKa 3a7a4 1o (PU3UKE IS yUaAIUXCSl Xy105KECTBEHHO-ICTETHIECKOTO Kilacca.

79. CtpoeHue 1 cBOHCTBA OEITKOB.

80. CtpoeHue 1 CBOMCTBA JIUIIUOB

81. CtpoeHme 1 CBOMCTBA yTIIEBOIOB

82. Toxcuueckoe AeHCTBHE TSXKENBIX METANIIOB.

83. ®epMeHTHI U X POJIb B OPTaHU3ME

84. ®pyKTOBBIE aMUHOKHUCIIOTHI U UX UCIOJIBb30BaHUE B KOCMETOJIOTHH.

85. Xummuueckue OCHOBBI MEXaHU3MOB BOCIIAJMTENIBHBIX IIPOIIECCOB

86. XUMHUECKUIA S3bIK.

87. Xummnueckoe 3arps3HeHHe OKPY’KaIOIIe Cpebl

88. Xumus 3emnu u Kocmoca.

89. XuMHs ¥ TEXHOJIOTHS IITATHBIX 6pI/I3aHTHHX B3pPBIBYATHIX BEUICCTB.
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90. XuMus 371eMEHTOB 7A TPYIIIIHI

91. XonoaunbHUK — FOPLIOK B TOPIIKE.

92. IlapcTtBeHHas ceMbs. 301010, Cepedbpo, Menp.
93. IllokonaaHbIM recTepesuc.

94.1llymoBas aTaka Ha 3I0POBbBE.

95. Dkosornyeckasi 6€30MaCHOCTb U SHEProcOepETaroIHe JIAMITBL.
96. Dxomormueckue nMpoodiemsl r.MypaBIeHKO.
97. DxonoruuecKuil macmopT JuIesl.

98. DreKTpOMarHUTHEIA MOTOP.

99. DneKTpOCTaHIHS HA CBEYE.

100. OneMeHTHBIN COCTaB XKHUBOI MaTepuu.
101. A dexr Kes.

3.5. Ilpumepnutii nepeuenv mecmogvix 3a0AHUIL RO MeMam Kypca:

1. Kakoii mpocTeiiiunii alnkaH UIMeeT U30MEPBI:
a) 9TaH

0) OyTaH

B) 3THJICH

T) IPOTaH

2. HasoBure mnpenenbHbIH yrieBOAOpoa (KpoMe MeTaHa), B MOJIEKYJle KOTOPOrO HET MEPBUYHBIX aTOMOB
yrieposa:

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 BeIIeCTBOM, AIKaHbl HE PEArHPYIOT HU MPU KAKUX YCIOBHUSIX:
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 kakoro cnmpra MOKHO IOJIY4YUTh 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 mpucoeuHEeHMs BOJBI K aJIKHHY 00pa3yeTcs. ..
a) aJbIICTu

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

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

0) sTaHOI

B) 3TAHOBAs KUCIIOTa

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 TOTYYIEHHUS 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. YKcycHbIH anpaeruy — IpOAYKT 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) MpOIIEH

T) TIPOTIMH

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

0) sTaHOI

B) XJIOpITaH

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

2) nponuH

3) IEKIIOTIPOTIaH

4) mponax

23. Okpacka cMecH pacTtBopa Oeinka ¢ ruapokcuaom meau(1l):
a) romyoas

0) kpacHas

B) (uoneroBas

r) xénras

24. D1aH U3 XJIOPMETaHa MOXHO TOJYYUTH TP MOMOIIM PEAKITHH:
a) Bropma

6) Kyuepora

B) JleOeneBa

r) 3uHUHA

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

6) CHsm Clz

B) C2H6 nu H20

26. lnst aTaHa XapakTepHBbI:
peaxIyst THIPUPOBAHUS

TeTpa’dapryeckas popma MOIEKyYITbI

HaJIMYHE T- CBSI3U B MOJICKYJIe

sp’-rubpuausanus opouTanel aToMa yriaepoaa B MOJIEKyJIe
PEaKI|y C TaJIOTeHOBOIOPOIaMH

TOPCHHME HA BO3AYXEC
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277. MeTaHanb MOXKET pearupoBath ¢
HBr

CuO

Ce¢HsOH

Ha

3.6. IlIpumepnbwiit nepeyens 3a0anuii 011 XUMUUECKO20 OUKMAHMA:

3apanue 1.

Xumuyeckuii oukmaum no meme «Yenesooopoowly (eapuarwm 1 - ankawvl, éapuanm 2 - aikeHvl, sapuaum 3 -
ankumbl, 6apuanm 4 - apenwt)

CocraB BemecTBa COOTBETCTBYET 001meit popmyre CnH2n + 2.

Meskmy aTOMaMu yriieposa B yIJIEpOIHOM LEH NMEETCs O/IHa JBOIHAS CBA3b.

Baknelnmuii mpeicTaBUTENb 3TOrO KJ1acca — aleTHIICH.

ATOMBI yrizeposia o0pa3yroT 3aMKHYTHIH [IHKJI.

Mornekyna MpocTeHIIero npeacTaBUTENs TOMOJOTHIECKOTO PSZa COAEPKUT JIBa aTOMa yriIeposa.

OnuH 13 BayKHEHIINX MPECTAaBUTENEH STHX BEIIECTB — STHJICH.

BerymnaroT B peakiuy IpuCOeAUHEHHS.

CocraB BemecTBa COOTBETCTBYET 001meit popmyre CnH2n — 6.

Mornekyna MpocTeHIIero npeacTaBUTEIsi TOMOJOTHIECKOTO PSAa COAEPKUT IIECTh AaTOMOB YIIIEpOIa.

Jlerko BCTymaroT B peakI[iy 3aMeIIeHUsI.

Mexay aToMaMH yriiepoja B yIIepoaHOH emH UMEIOTCS TOJIBKO OJANHAPHBIE CBSI3H.

Oo6eciBeunBaOT OPOMHYIO BOITY.

CocraB BelecTBa COOTBETCTBYeET 001iel popmysae CnH2n.

Mornekysa NpOCTEHIIero NpeACcTaBUTENS TOMOJIOTHYECKOTO PSAAa COAEPKUT OJMH aTOM YIIIeposa.

Baxueimmii nmpecTaBUTENb 3TOrO Kiacca — OEH3011.

Meky aTOMaMu yriieposia B yrJIepoIHO e UMEeTCs O/lHa TPOHHas CBS3b.

Cocra BellecTBa COOTBETCTBYeET 00m1iel popmysie CnH2n — 2.

K 9TOMY KJIACCY BCIICCTB OTHOCUTCH 0oJIbIIAas YaCThL KOMIIOHEHTOB MpUpOJHOro rasa.

Xumuuecxuti ouxmanum no meme «llonucaxapuovly (6apuanm | — xpaxman, eapuanm 2 — yennono3a)

Mounekyibl BelecTBa UMEIOT KaK pa3BETBIEHHOE, TAK U JIMHEHHOE CTPOCHHUE.

BeliecTBO UCMOB3YIOT JUISE IPOU3BOJICTBA MATOKH.

SIBnsiercs moymcaxapuaoM.

BelecTBo MPUMEHSIOT JIJIsl IPOM3BOACTBA HCKYCCTBEHHBIX BOJIOKOH.

Mostekyibl BELIECTBA UMEIOT TOJIBKO JIMHEHHOE CTPOCHHE.

CrpykTypHOE 3BEHO 3TOro BeuiectBa umeer cocraB CoH1005.

BelecTBo B pacTeHHsIX UTPAET POJIb 3aI1aCHOT'O MMUTATEIHHOTO BEIECTRA.

MoHocaxapun, oOpasyromuiicss npu mnepepaboTke BELIECTBA, HCIOJIB3YIOT Ui POU3BOJCTBA MEAMIMHCKOTO
cImpTa.

BemecTBo 6enoro usera.
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B pactuTensHO KieTKE BHIIOIHICT CTPOUTENBHYIO (DYHKITHIO.

Monocaxapua, oOpa3yoniiics mpu IepepadoTke BeUIeCTBA, MCIONB3YIOT Ui IPOU3BOACTBA TEXHUYIECKOTO

CHHpTA.
ITonBepraercsa ruaponusy.
WnentndunupyroT ¢ MoMOIIBI0 pacTBOpa Hona.

[IponykToM rugpo3a BemecTBa IBILIETCS TIFOKO03A.

Xumuyeckui Oukmanm no meme «Kpucmannuveckue pewémruy

(6apuanm 1 - eewecmeéa ¢ UOHHOU

KPUCMAIUYeCKOU peuémKoll, 6apuanm 2 - eeuecmsd ¢ AamoMHoU KpUCmaiiuyeckou peuwémxou, sapuanm 3 - geujecmaa ¢

MOJNEKYNIAPHOU KPUCMATIUYECKOU peuémKot, 6apuanm 4 - sewyecmea ¢ MemaniiuyecKol KpUCmaiiuyeckol peuémyou)

BemecTBa miacTU4HBI, TEIUIO- U 3JIEKTPONPOBOIHEIL.
I'padur.
B y3nax kpucTanimyeckon peméTKY HaX0AsATCs aTOMBL.

Maruuii.

Meskny JacTHIIaMH BEIIECTBA B KPUCTAINTMYECKON PEIIETKE KOBAJICHTHAS CBA3b.

UpesBbIuaifHO TBEPBIE BEIIECTBA C BBICOKMMH TEMIIEPAaTYypaMH IIABICHUS, HE JETY4IH, HE PacTBOPSIOTCS HU B

KaKuX paCTBOPUTEIIAX.

IloBapeHHas COb.

Memny JacTUulaMu B€IICCTBa B KpHCTaHHH‘ICCKOﬁ peméTKe HOHHas CBA3b.

Ocmuil.
B y3nax kpucraminueckoil peméTky HaXoAsTCs HOHBI U aTOMBI.

VTneKkucbeIi ras.

Memny JacTulaMu B€HIICCTBa B KpHCTaHHH‘IGCKOﬁ peméTKe METAJTMYCCKAas CBA3b.

BemiectBa TBEpABIEC, IMEIOT BBICOKYIO TEMIIEPATypy IUIaBICHUS, HE JIETy4YH, HE UMEIOT 3amaxa.

DyiiepeH.

B y3nmax kpucTaIIMIeCKON peIETKN HaX0AATCS HOHBI.
Kgapu.

BemecTBa nerkoniaBkue, JeTy4He.

I'mapokcun HaTpwsL.

B y3nax kpuctamm4eckor peméTKy HaXoAITCsl MOJIEKYJIBI.

3ananue 2. CooTHecute (HOPMYJINPOBKY IMOHATHS C TEPMHUHOM, 0003HAYAIOIINM €rO:

DopMynrupoBKa HOHATHS (TEPMHUHA)

Tepmun

1. Xumuueckuil mpoluecc, CONPOBOXIAIOIIMICS MOHMKEHHUEM CTENEeHU

OKHCJICHHUS 3JICMCHTA. . .

A. U3omepuzanus

2. XuMudecKasi peakiys COSANHCHHS MHOXKECTBA OJMHAKOBBIX MOJCKYJ JPYT C
JIPYTOM. ..

b. Kpekunr

3. Peakuust Mexay KUCIAOTOM U LIENOYBIO. ..

B. Honnoro oomena

4. Peakums BBICOKOTEMIICPATYPHOTO WIIM KATaJIUTHYECKOTO paCIICTUICHHS
AJIKAHOB C JUIMHHOM IENbIO. ..

I'. uponu3

5. PCaKI_II/IFI, B XOJI€ KOTOpOI7[ HU3MCHACTCA CTCIICHDb OKHUCJICHHUA DJICMCHTOB ...

. O6patumas

6. XUMHYECKHU TpOIecC, COMPOBONKIAIONIMICA ITOBBIIEHUEM CTETICHU

OKHMCJICHHS DJICMEHTA. . .

E. Duporepmuueckas

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

K. Helitpanuzauus

8. PeaKIII/II/I, MIPOTEKAOIIUEC C BBIACIICHUEM TCIJIOTHI. ..

3. l'openus

9. Peakmmu, 11 TpOTEeKaHUS KOTOPBIX HEOOXOMWM MPUTOK BHEIIHEH SHEPruu

(TETIIOBO, SIEKTPUUECKOH). . .

. Nonumepusanus

10. Peaknus mosydeHus aneTHieHa U3 METaHa ...

K. Oxkucnenne

11. Peaxkuus npeBpamienns OyTaHa B METHIIIIPOTIAH. ...

JI. OKUCIINTENBHO-BOCCTAHOBUTEIHHBIE

12. PeaKHI/IH, COIMPOBOXK A0 asACA BbIACIICHUEM TCI1JIa U CBETA. ..

M. Dx30TepMuUecKas
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13. Peaknms, mporekammas OJIHOBPEMEHHO B JBYX MPOTHBOMNONOXKHBIX | H. [mmparamnus
HanpaBJICHUSX. ..

14. Peakuuy oIydeHUs] CIIMPTOB U3 AIKEHOB. .. O. BoccraHnoBieHnne

3aganmne 3. B ocCHOBE HOMCHKIATYphl OPTaHWYECKHX COCOMHEHUH JIEKUT MPUHINII COCTABIICHHUS Ha3BaHMH
BEILECTB IyTeM NpHOaBIICHUSI ONPEIEICHHOTO POJIOBOro «cyddukca» Kk ocHoBe. Brnmmmre HeoOXxoaumele «cydurcsn
B Ha3BaHHE COCINHEHUH, (OPMYITBI KOTOPBIX MIPUBEICHBI.

dopmya coeTMHCHUS HazBanue mo HOMEHKIAType
CH3 — CH3 3T. ..
C,H; OT...
CH3-COH OtaH...
CH2(OH) — CH2(OH) OraH...
CH, = CH; OT...
CH3 - CH; - OH OraH...
CH3-CH, — O - CH, — CH3 ...9T... 3dup
CH3-COOH OraH.... KUCIIOTa
CHs- COO-CH2-CH3 OT... 3T...
CH3-CH; - ONa OT... HaTpus

3.7. IlpumepHulit nepeuens 3a0anuil 01 MEPMUHOI0ZUYECKO20 OUKManma (op2anuuecKkas

XUMUA):

- atoM (MOH) NPHOOPETAIOMNH TOTOBYIO 3JIEKTPOHHYIO Iapy NpH 0Opa3oBaHWHM KOBAJCHTHOH CBA3M IIO
JIOHOPHO-aKIETITOPHOMY MEXaHU3MY.

... - yIIeBoAopoabl ¢ obreii Gpopmynoit CnH2n-2, umeroimue B MOJICKYJIE 1B ABOMHBIC CBSI3M MEXKIY aTOMaMH
yriepoza.

... - yrmeBomoponsl ¢ obmei Gopmynoit CnH2n+2, He WMeromme KpaTHBIX CBs3ei (OBOWHBIX WIIM TPOHHBIX)
MeEX]ly aTOMaMH yTiiepoja.

... - YIIeBOJOPObI ¢ obmieit popmynori CnH2n, umeronue B MOJIEKyJIe OJHY ABOHHYIO CBS3b MEXKIY aTOMaMH
yriepona.

... - yrieBomoponsl ¢ obmiei popmynoir CnH2n-2, mMeromnye B MOJIEKYJIE OJHY TPOHHYIO CBSI3b MEXIY aTOMaMHU
yraepoja. (OTuH (CHHOHUM alneTusIeH)u Ap.)

... - OpraHNYECKHE BEIECTBA, COAEPIKAIINe B MOJIEKYJIaX allbJACTUAHYIO TPYIITY

(—=CHO), cBsi3aHHYIO C YTIICBOJOPOTHBIM PaJUKATIOM.

... - OpTaHMYECKHE BEIIECTBa, COJEePIKAIINE B MOJIEKYIaX aMUHOTPYTIITY

(-NH2) u xapbokcunsHyo rpymry (-COOH). Hanpumep raunyH, agaHnH, UCTEUH, CEPUH H p.

- TNIPOM3BOJHBIC aMMHAKa, B MOJICKYJe KOTOPOTO OJWMH WM HECKOJbKO aTOMOB BOAOPOJA 3aMEIICHBI
YTJIEBOJIOPOAHBIMH PAIUKATIAMH.

... - OCHOBaHMS, IIPOSBJISIONIEE U OCHOBHBIE, H KHCIOTHBIE CBOICTBA, CIIOCOOHBIE PearupoBaTh Kak ¢ KHCIOTaMH,
TaK ¥ CO MIEJ0YaAMH.

- BEIIECTBA, KOTOpPHIE B 3aBHCUMOCTH OT YCJIOBHH NPOSBIAIOT KHCIOTHBIE WJIM OCHOBHBIE CBOICTBa.
AMQOTEpHBIMU BELIECTBAMU SIBISIOTCS OKCHIbI M THAPOKCHIBI HEKOTOPHIX METAJUIOB (IIOMHHUS, OSpHIUINS, LIMHKA), a
TaK)Xe aMUHOKHCIIOTHI.

... - YrIeBoiopos! ¢ obmei popmyrnoit CnH2n-6, nmeromue B MosieKylie 6€H30JIbHOE PO (KOJBIIO).

. - OpraHMYecKHe COEAMHEHMs, KOTOPBhIE UMEIOT B CBOEM COCTaBE apOMAaTUYECKYH CUCTEMY, COCTOSINYIO U3
nuKia ¢ 6 SJIeKTpoHaMH, OOpasyoIIMMH €IWHOE COMPSHKEHHOE OJEKTpoHHOEe oOjako. OTHUM U3 TPOCTEHIINX
apOMaTHYECKUX COeIMHEHHH SABIsIETCS] OEH30II.

... - comu ykcycHoi kucnorst CH3COOH.
. - a30TcojeprKaliye BBICOKOMOJIEKYJISIPHBIE OPTaHWYECKHE BEIIECTBA, COAEPIKAIINE OCTAaTKH aMHUHOKHCIIOT,

CBS3aHHBIE APYr ¢ JApyroMm. Pasmmuator nBa Buma OenxoB: mportewmHbl U npoTtengasl. [IPOTEMHBI coctosT TONBKO M3
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octatkoB amuHOKHCHOT, a [IPOTENJIbI kpoMe ocTaTKOB aMHUHOKHCIIOT COZIEPKAT OCTATKU TIIFOKO3BI (TJIFOKOTIPOTEHIBI),
KHUPOB (JIMIONIPOTEHBI) U APYTHX OPTaHHICCKUX BEIIECTB.

... - BOJHBIHA pacTBOp OpoMa OT Oyporo 1o pebke-0yporo npera. IIpuMeHsieTcst 11t 0OHapyXEeHUsI HeNpeAeIbHbIX
YTJIEBOJIOPOJIOB IO XapaKTepPHOMY 00eCIIBEYNBAHHIO.

... - CIIOCOOHOCTH (CBOMCTBO) aTOMa XUMHYECKOTO JIEMEHTa MPUCOSANHAT WIIH 3aMEIIaTh ONpPeAeIEHHOE YUCIIO
aTOMOB JIPYTOTO AJIEMEHTA. BaleHTHOCTH OMpeenseTcs YUCIOM 3JCKTPOHHBIX Map (KOBAaJICHTHBIX CBS3EH), C MOMOIIBIO
KOTOPBIX aTOM JJaHHOT'O 3JIEMEHTA CBA3aH C JPYTUMHU aTOMaMHU.

- YTJIEBOAOPOABI M TPOHU3BOIHBIC YTICBOAOPOAOB, B MOJIEKYJIaX KOTOPHIX AaTOMBI BOJOPOJA 3aMEIICHBI
IpYyTHMH aTOMaMH WJIH aTOMHBIMH Tpymmamu. Pasmudator Oonee 20 kmaccoB oprammdeckmx BemiecTB: AJIKAHBI,
AJIKEHBI, AJIKAIVEHBI, AJIKUHBI, APEHBI, CITUPTBI, AJIbAEI'IbI, KAPBOHOBBIE KHUCJIOTBI, ITPOCTBIE
DOUPHI, CJIOXKHBIE D®UPHI, XKNPLI, YT AEBO/Ibl, AMUHbI, AMUHOKUCIJIOTBHI, BEJIKH (cMm.) u ap.

- TO, W3 Yero cocrosT (Qusmyeckwe Tema. Marepus, HWMEIoImas Maccy IOKOS W XapaKTepH3YIoMmascs

IIOCTOSIHHBIMHA CI)I/IBI/ILIGCKI/IMI/I 1 XUMHUYCCKUMH CBOMCTBAMH npu OHpe,IlCJ'IéHHBIX YCIIOBHSIX.

- BeIecTBa, OOJNANAONINEe O4YEHb OOINBIION MonekymsipHoii maccoi. Kak mpaBmno k BMC otHocsTCs
MOJMMEPHI, OMOTIOINMEPBHI.
. - ra3oBas CMeCh METaHa, 3TaHa, NPoNaHa 1 OyTaHa, HaXOASAIIAsCH B HEPTIHBIX MECTOPOIKACHHSIX.
. - TIpHUpOJHas cMech yriaeBogopoaoB: MmeraHa CH4, stana C2H6, nponana C3HS u 6yrana C4H10.
. - CBA3b, KOTOPAsi OCHOBBIBAETCS Ha IOCJICAOBATECILHBIX B3aHMMHBIX IPEBPAIICHUSIX BEUIECTB, OHA OTPaXKaeT
€IMHCTBO IIPOUCXOXK/ICHHS BEIIECTB, APYTHMH CIOBaMHU — IT€HE3NC.
... - BBIpaBHUBaHHE dJICKTPOHHBIX 00JIaKOB, IPU KOTOPOM M3MEHSETCs uX opma.
. - CBA3BIBAHUE MOJIEKYJ (aTOMOB, HOHOB BEIIECTBA) C BOJOH, HE CONPOBOXKAAIOIICECS Pa3pyLICHUEM MOJICKYT
Bogibl. Cm. Takoke PEAKIIUA TUJIPATALINNA.
- rpymna OH. Bxoaur B cocTaB HEOPraHWYECKUX KHCIOPOACOIEPIKAIIUX KUCIOT, CIIUPTOB, KapOOHOBBIX
KHCJIOT, aMHHOKHUCIIOT, YTJIEBOJIOB U JIp.
. - TIOJTHOE WJIM YaCTHYHOE PA3JI0KEHHE BEIIECTBA O] ICHCTBHEM BOJIBI.
- B3aUMoOJeicTBHE OENKOB C BOAOH C 00Opa3oBaHMEM aMHWHOKHCIOT W IPYIMX OPTraHWYECKHX BEIIECTB,
BXOJISIIIIUX B COCTAaB OEIIKOB.
- B3aMMOJICHCTBHE XHPOB C BOAOH C 00Opa3oBaHWMEM IJIMIEPHHA M BBICIIMX KapOOHOBBIX kucioT. Ilpm
IIEI0YHOM THJIPOJIM3€E KUPOB MOIYJaIOTCS MbLIA.
. - B3aHMMOJENCTBHE KpaxMmana ¢ BOAOI ¢ 00pa3oBaHHEM TIFOKO3HI.
... - B3aMMOJICHICTBHE CIIOKHBIX 3(UPOB C BOJIOI ¢ 00pazoBaHNEM KapOOHOBBIX KHUCIIOT U CIIUPTOB.
. - OpPraHMYeCcKHe BEUIECTBA CO CXOIHBIM XUMUYECKUM CTPOCHHEM, OTIMYAIOLINECS IPYT OT Apyra Ha OJHY WIH
Heckosbko rpynn —CH2-.
... - PAI BEIIECTB, PACHOJI0KEHHBIX B IMOPAIKE BO3pACTAHUS MOJEKYIISIPHBIX Macc, HUMEIOIINX CXOJHOE CTPOCHUE
1 XMMUYECKHE CBOIMCTBA, HO OTIIMYAIOIIUXCS APYT OT Apyra Ha OAHY WIIM HECKONIbKO rpyrmn —CH2-.
... - XUMHWYECKas peakIysi, IpX KOTOPOH BBIIEISIOTCS TEIUIOTA U CBET.
... - TIpOIIeCC pa3pyIICHUS BBICIINX YPOBHEHW OPTaHU3AIMU CIIOKHBIX MOJIEKYII.
- TIpOLIeCC pPa3pyLICHHUsS BTOPUYHOM, TPETUYHOM M UYETBEPTUYHOW CTPYKTypHl OenkoB. Ilpoucxomut mox
JIEHCTBHEM PacTBOPOB KHCIIOT, COJICH, CITUPTOB M MX PACTBOPOB, BHICOKOH TEMIIEPaTypPhl, HOHN3UPYIOUIUX N3ITy4IECHHH.
... - (o1 — 11Ba) yTII€BOJIBI, MOJIEKYJIBI KOTOPBIX COCTOST M3 IBYX OCTATKOB MOHOCAXapH/I0B.
- aToM (MOH) TPEAOCTABIIOMINI TOTOBYIO AJIEKTPOHHYIO Mapy Hpu oOpa3oBaHHUM KOBAJCHTHOW CBSI3M IO
JIOHOPHO-aKIENITOPHOMY MEXaHU3MY.
- OpraHMYecKHe BEIIEeCTBa, CIOXKHBIE 3(UPHI INMIEPHHA M BBICIIMX KapOOHOBBIX KHUCIOT (CTEapHHOBOM,
MaJTbMUTHHOBOM, OJISMHOBOM, JTMHOJICHOBOH, JTMHOJIEBOH ).
- — 1). JIroboe umcroe BEmECTBO MOJEKYJSPHOTO CTPOEHHS MMEET MOCTOSHHBIH XMMHYECKHH COCTaB, HE
3aBUCSILIMI OT CIIOCO0a IOJTyYeHHs 3TOTO BEIECTBA M MECTa HAXOXKJICHNS BELIECTBA B IIPUPOJIE.
- Macca BC€HICCTB, BCTYIMMBIINX B XHUMHYCCKYIO PEAKOHIO, paBHa MacCcC€ BCHICCTB, o6pa301aaBumxc;1 B

pe3yibTaTe peakiium.
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. - SIBICHHE, KOTAa OZHOMY U TOMY K€ XMMHUYECKOMY COCTaBY COOTBETCTBYET HECKOJBKO Pa3HBIX BEILIECTB,
OTJIIMYAIOMINXCS PYT OT APYyTa MO CTPOCHUIO MOJIEKYIL.
. - BUJ U30MEPHH, NIPU KOTOPOM U30MEpPBI OTIMUAOTCS APYT OT APYra pa3aUyHbIM PacIONI0XKEHUEM PaUKaoB
OTHOCUTEJIBHO IIIOCKOCTH IBOMHOM CBA3H.
- BHUJ W30MEpHUH, NPH KOTOPOM HM30MEPHI OTIMYAIOTCSA APYr OT Apyra MPUHAIJICKHOCTBIO K Pa3IUIHBIM
KJIaccaM OpPraHWYECKUX COCIUHEHHUH.
. - BUJ U30MEpUH, NPH KOTOPOM H30MEPbl OTJINYAIOTCS APYT OT ApYyra pa3iIUYHBIM PAacHOI0KEHUEM PaUKaioB
MIPUCOETMHEHHBIX K aCHMMETPHUIECKOMY aTOMY YIiepoza (aToMy, IMEIoIieMy 4 pa3IHIHbIX paJuKaia).
- BHJ M30MEPHH, IIPU KOTOPOM HM30MEPHI OTIMYAIOTCS IPYT OT Jpyra pasIndHbBIM MECTOM PAaCIHOIOKCHHUS
JIBOMHBIX WM TPOMHBIX CBA3EH B INTaBHOM yriepoaHOM IeNU MOJIEKYJbl OpraHUYeCKOT0 BEIECTBA.
- BHJl U30MEpHH, IPU KOTOPOM H30MEpPhl OTIMYAIOTCS APYr OT ApYyra pa3lIU4YHbIM MECTOM PacIOJIOKEHUS

(YHKIIMOHAIBEHON TPyl B TJIABHOM yTJICPOJHOM [IETN MOJICKYIIBI OPTaHHIECKOTO BEIIECTRA.

... - BeUeCTBa, MMCHOIINC OJIMHAKOBBII XUMHUUYECKUI COCTaB, HO pa3HOC CTPOCHUEC MOJICKYJI.

... - 1). BemectBa, 3aMeIsIOIIne XUMIUECKHE peakiyn. 2). BemecTBa, yMEHBIIAIONINE CKOPOCTh XUMUYIECKOI
peaxuum.
- rpynna aromoB -COOH B opranuyeckoit xumun. KapOokcuibHas Tpynmna COCTOMT W3 KapOOHHJIBHOW W
THAPOKCIILHOM TPYTIITBI
. - BEIIECTBa, KOTOPBIE YCKOPSIIOT XUMUYECKUE PEAKINH, HO CAMU B UTOTE HE H3MEHSIOTCS X HE PaCXOAYIOTCS
... - peaKIuu, NpoTeKaroIIKe 0o/ AeHCTBUEM KaTaIu3aTOPOB.
. - TPyNIIa MOJIMMEPOB, ToIydaeMas IMyTEM MOJINMEPH3aNNH aTKaJANCHOB I COMOIMMEpPHU3alnH aJIKaJueHOB C
JPYTUMH BEIIECTBAMH.
... - B3aMO/JICHCTBHE Kay4yKOB C CEpOi ¢ 00pa30BaHUEM PE3HHBI.
. - XMMHWYECKHE PEaKluy, IPU MOMOIIM KOTOPBIX MOXKHO JI0Ka3aTh HAIMYNE PA3JTMYHbBIX BELIECTB WA HOHOB.
... = 1). CrocoGHOCTE pearupoBaTh C OCHOBAHUSIMHU C 00pa3oBaHHWEM COJIM M BOABL 2). CIOCOOHOCTH SIBIATHCS
JIOHOpaMH MpoToHOB H+.
- aHWOH, KOTOPBIH SBJSIETCS BTOPOH YacThi0 (OPMYINBI CIOKHOTO XMMHYECKOTO COCIMHEHHS - COIHM HJIH
KHCJIOTHI.
. - OpraHMYECKHe BEIIECTBa, COJIEpIKAIINE OJHY MM HECKOJIbKO KapOokcmibHbIX rpymn —COOH, cBs3aHHBIX ¢
YIJIEBOJIOPOHBIM PaIUKAIIOM.
- - KOBAICHTHas CBs3b, BO3HUKAION[As MEXIy aTroMaMH XHMHUYECKHX 3JEMEHTOB C OJIMHAKOBOM
JIEKTPOOTPHLIATEIEHOCTBIO.
- KOBAJCHTHas CBA3b, BO3ZHHUKAIONIAS MEXJy aTOMaMH XHMHYECKHX O3JIEMEHTOB C  pa3HOM
3NEeKTPOOTPHULIATEIFHOCTBIO.
. - XMMHYECKas CBsI3b, BOSHUKAIOIIAsl MEXXIY aTOMaMH 3a C4ET 00pa3oBaHUs O0IINX 3JIEKTPOHHBIX T1ap.
... - IBOMHBIE MJIM TPOMHBIE XMMUYECKHE CBA3M B MOJICKYJIax BellecTB. J[BoifHas CBsi3b 0003HAYAETCs] CHMBOJIOM
«=», TPOIHAs — CUMBOJIOM «=».
. - pacmeruieHue 6osiee ATMHHOM MOJIEKYN YIJIEeBOJOPOAA Ha JBe Ooyiee KOPOTKHE MOJEKYNbl. [IpumMeHseTcs
IIPH IPOM3BOJICTBE OcH3MHA M3 He(hTH Ist e€ Ooree riryOoKoi mepepadoTKH.
. - MOJIEKYJIbI HonMnMepoB. O4eHb OONBIINE MOJIEKYIIBI.
- OTHOILIEHHE MAacChl PaCTBOPEHHOrO BEIECTBA K Macce BCero pactBopa. MaccoBasi J10Jsi pacTBOPEHHOTO
BellecTBa BeIYHCIsAETCA 1o Gopmyne: w(p.B.) = m(p.B) / m(p-pa), rae w(p.B.) — MaccoBas 10JIs1 PaCTBOPEHHOTO BEIECTBA,
m(p.B) — Macca pacTBOPEHHOTO BellecTBa, m(p-pa) — Macca pacTBopa.
- eAVMHUIIA W3MEpeHHs] KOJMYecTBa BemlecTBa, comepxamas 6,02. 1023 cTpyKTYpHBIX €IUHHIl JaHHOTO
BEIECTBA: MOJIEKYJ (€CJIM BEIIECTBO COCTOMT W3 MOJIEKYJ), aTOMOB (€CIIH 3TO aToMapHOe BemecTBo). Yuncno 6,02. 1023
Ha3bIBAETCS MTOCTOSTHHOW ABOTapO MM YHCIOM ABOTa/Ipo.
- Macca OJHOTO MOJIb BEIleCTBa B IpaMMax Ha3bIBACTCS MOJSIPHOW Maccod BelecTBa HIIM TPaMM-MOJIEM

(pa3MepHOCTH I/MOJIB).
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. - 00BEM OIHOTO MOJIb JIIOOOTO Ta3a MPH HOPMAIBHBIX YCIOBUAX cOCTaBiseT 22,4 ymtpa. MOJApHBIA 00bEM
ob6o3HavgaeTcs cuMBOJIoM VM. OH MO3BOJISET BHIYUCIIUTD KOJMIECTBO (N) ra3000pa3HOro BemecTsa 1mo ero oobsémy (V) mo
¢dopmyne: n=V/VM.

. - ucxoaHoe BemiectBo it nonyuyenus [IOJIMMEPA (cum.).

- TIpoCTeHIue YrieBoAsl, He THAPOIM3YIOMHecs ¢ oOpa3oBaHHEeM Oojee MPOCTHIX yriieBomoB. Hampmmep:
TIII0K03a, PpyKTO3a, prbdo3a, 1e30Kkcuprudo03a.
... - HATPUEBbIC WIN KaJMEBbIE COJIM BBICIIMX KapOOHOBBIX KUCIIOT.

. - B OPTaHHUYECKOW XMMHHU — 3TO BEIIECTBA, B KOTOPBIX CONEPKUTCS OJHA WIIM HECKOIbKO HuTporpym (-NO2),
CBSI3aHHBIX C YTJIEBOJOPOIHBIM PaIHKAJIOM.

... - oTHoIIeHHe 00bEMa BemecTBa K 00bEMY Beeil cmecu. O003HavaeTcs rpeyeckol OykBoii ¢. Beraucnsercs mo
¢dopmyne: ¢(B-Ba B cmecn )=V (B-Ba)/V(cmecn)

... - 21% ot 06BEMa Bo3myXa.

- IIEJIOYHOM TUAPOIM3 JKUPOB, OJAHUM M3 TPOAYKTOB KOTOPOTO SBISETCS MbUIO. BTOpBIM HpoIyKTOM
HIEJI0OYHOTO TUAPOIIHN3a KUPOB ABISAETCA TIIULEPHH.

... - XMMHS YTIIEBOJOPOJOB U HX MPOU3BOJHBIX.

- YIJIEBOAOPOJABI M MPOHU3BOJHBIC YITIEBOJOPOIOB, B MOJEKYJIaX KOTOPBIX aTOMBI BOJOpOJAa 3aMeEIlEHBI
JIPYTHMH aTOMaMH U @TOMHBIMU TPYIIIaMH.

. - OpraHHYECKHE BEIIECTBA, COJCPIKAIINE OJHY MM HECKOIbKO KapOokcmipHbIX rpymn —COOH, cBs3aHHBIX ¢
YTIE€BOAOPOAHBIM PAIUKAIOM.

... - OCHOBaHUSI, MIPOSIBIISIIOIIEE U OCHOBHBIE, M KHCJIOTHBIE CBOMCTBA, CIIOCOOHBIE pearupoBaTh Kak ¢ KHCIOTaMH,
Tak ¥ co menodamu. K opranngecknM aM(pOoTEepHBIM BEIIECTBAM OTHOCAT AMHHOKHCIIOTHI.

. - OpraHMYecKHE BEIECTBA, ABISIOIIUECS JOHOPAMH SIEKTPOHHON Maphbl U aKIENTOPaMU KaTHOHOB BOJOPOJA.
K opranndeckuM OCHOBAaHHUSIM OTHOCSITCS aMHMHBI, TUPUMUINHOBBIE U ITypUHOBBIE OCHOBaHMUS.

. - CBSI3b MEXJY OCTaTKOM amuHOTpyIbl —NH— 07HO# MOJIEKYJIbI aMHMHOKHCIOTBI U OCTATKOM KapOOKCHIIBHOM
rpynnsl —CO— npyroii Mosiekynbl aMMHOKHCI0Tl —CO— NH—.

- 1). CgoiicTBa XHMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH BEIIECTB HAaXOIATCS B IEPHOANYECKON
3aBHCHUMOCTH OT BEJIMYMHBI aTOMHBIX MacC XMMHUYECKHX 3JeMEHTOB (ycTap.). 2). CBOHCTBa XMMHUYECKHX 3JIEMEHTOB U
00pa3zyeMbIX UMM BEIIECTB HAXOAATCS B NEPHOANYECKON 3aBUCUMOCTH OT BEIMYMHBI 3apsA0B SJep aTOMOB XHUMHUYECKHX
JJIEMEHTOB.

- MaTepHaJibl, U3rOTaBIMBACMbIe M3 IOJHMEPOB MyTEM NOOABJICHUs KpacuTesed, IacTu(uKaTopoB U Jp.,
CHOCOOHBIE TPHOOPETATh 3aJaHHYI0 (OPMY IIPH HArPEBaHUU M COXPAHSTH €€ MOCIIE OXJIaXKICHUSI.

... - 1). BemecrBa, momygaemsie B pe3yiaprate PEAKIITUN [TOJIMMEPU3ALIMN u3 MOHOMEPOB (cMm.). 2).
BBICOKOMOAEKYNAPHBIE COETUHEHNS, COCTOSILNE U3 MHOYKECTBA OBTOPSIOIMIMXCS CTPYKTYPHBIX 3BEHBEB.

... - IOJIUMEPHI, KOTOPBIE Pa3MATYaIOTCs U IUIABSATCS IPH HArPEeBaHUH.

. - TIOJIUMEPBI, KOTOPBIE HE Pa3MATYaroTCsA U HE IUIABATCS NIPH HarpEBAHUU.

... - («momm» - «MHOTOY») 001IIee Ha3BaHUE KJlacca CJIOXKHBIX BHICOKOMOJIEKYJISIPHBIX YIIIEBOJIOB, MAKPOMOJIEKYJIBI
KOTOPBIX COCTOAT U3 JIECSATKOB, COTEH MJIN THICSIY OCTATKOB MOHOMEPOB— MOHOCAXapH/I0B.

... - 1. Hactuma, comep:karias HecllapeHHBIH 3JIeKTPOH. 2. XUMHYECKH yCTOWYHMBAs TPYyMIIa aTOMOB B MOJIEKYJIE,
nepexofsias 0e3 M3MEHEHHS M3 OIHOTO XMMHUYECKOTO COEIMHEHHsS B Jpyroe. B xummdeckux ¢opmynax paauka
N300paXalOT ¢ TOYKOM WM C HEe3aBepIIEHHON XMMHUYECKOH CBSA3bIO, HAIIPUMEpP, METHI-pajiKal 0003HaYaoT GopMyIIoi
CH3: wim CH3-.

... - peakuMs B3aMMOJEHCTBHUS BelllecTBa C rajoreHamu (Qropom, XiopoM, OpomMoMm miaH #omom).Paznugaror
3aMeleHne (3aMeCTUTENIbHOE TaIOTeHUPOBAHNE) HIIH IPUCOEIMHEHHE (IIPUCOSIMHUTENLHOE I'aJIOTeHUPOBAaHNE).

. - peaxmus MPUCOEIMHEHHUS BOABI K MOJIEKYJIE BemecTBa. MOKeT MPOTEeKaTh C pa3pyIlIeHHEeM MOJEKYI BOJBI,
HampuMep, TIPH CHHTE3€ JTAaHOJNA, THApATAlMK JTWICHA; WM 0e3 WX pa3pylIeHHs, HampuMmep, NpH 00pa30BaHHU
KpPHUCTaJJIOTHIPATOB.

... - peakuus MPUCOEANHEHHS BOIOPOIa K MOJIEKYJIE OPTaHMYECKOTO BEIIECTBA.

... = pC€aKkuuA MPUCOCANHCHUA IraJIOTCHOBOJAOPOJIa K MOJIEKYJIE€ OPTaHNUYICCKOI'0 BEIIECTBA.
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... - peaxuus, MIPOUCXOASAIIAs C OTLICITICHHEM MOJICKYJI BOABL
... - peakums, OPOUCXOAIIas C OTIIEIUICHHEM MOJIEKYJB (MOJICKYJ) BOJOPOJA OT MOJICKYJBl OpPraHMYEeCKOro
BEIIlECTBA C 00pa30BaHUEM LIMKIIA HJIM KPATHOM CBSI3U MEXXY aTOMaMH YIJiepoaa.

- JTO peakuusi, Npd KOTOPOW aToM WIJIM TpyINIa aTOMOB 3aMellaeT aToM BOAOpOJa, TraJloreHa WU
(GYHKIMOHAIBHYIO TPYNIy B MOJIEKyJe OpraHMYeCKOro COCIMHEHUs. B OpraHuMd4eckoil XWMHH, B OTJIHYHE OT
HEOPTaHWYECKOM, IPH PEaKUAX 3aMELICHHs Yalle BCero 00pa3yroTcs ABa WM HECKOJIBKO CIIOXKHBIX BEIIECTB.

... - BOCCTAaHOBJICHHE HUTPOCOEIMHEHUI 1O aMUHOB B IIPUCYTCTBUH JKEJIe3a B COJSIHOM KUCIIOTE.

- peaknus, KOTOpas NpU IaHHBIX YCJOBHSAX IIPOUCXOAWT TOJBKO B OZHOM HampapieHHH (mpsmom). B
YaCTHOCTH, PEAKIWH HOHHOT'O OOMEHBI SIBIISIOTCS HEOOPATHMBIMHU €CIIH COONIONAETCSI OJHO MJIM HECKOJBKO YCIOBHM: a)
BBINIA/IAET OCAI0K; 0) BBLACISACTCS Ta3; B) 00pa3yeTcs cialblil AIEKTPOJIUT, HAallpUMep, BO/A.

... - peakuus, KOTopas IpH JaHHBIX YCIOBHUSX IMPOMCXOAUT B JBYX B3aUMHO IPOTHUBOIIOJIOXHBIX HAIpPaBICHUIX
(mpsiMmoM 1 0OpaTHOM).

... - XUMHUYECKasg pe€aknus, Ipu KOTOpOfI HU3MCHAIOTCA CTCIICHHU OKHUCJIICHUA DJICMCHTOB (BHCMCHTa).

. - XMMHYECKas PeakIys MEXIy )KHPOM U MIET0YBI0, IIPU KOTOPOH 00pa3yloTCst MBUIO U TIIUICPHH.

... - PEaKkIys, MpH KOTOPOH OT MOJIEKYJbl OPTaHMYECKOTO BEIIECTBA IPOUCXOIWT OTLICIUICHHE aTOMOB WA
ATOMHBIX I'pynn 6e3 3aMeHbl UX APYTUMH.

- TOJy4YeHHE IIOJIMMEPOB, KOTOPOE COMPOBOXKAACTCS OOpa30BaHMEM MOOOYHOTO HU3KOMOJIEKYIISIPHOTO
MIPOJyKTa, HAIIPUMEP, BOJIBL.

... - peakus 00pa30BaHMs BEICOKOMOJIEKYJSIPHOTO BEIIECTBA (TTOJIMMEPa) IMTyTEM MHOTOKPATHOTO IIPHCOCIMHEHHS
MOJIEKYJT HU3KOMOJIEKYJIIPHOTO BeIecTBa (MOHOMEpPA).

- B OpraHWYECKOW XMMHUHM TaK HA3bIBAIOTCS XHMHYECKHE PEAKIHH, IIPU KOTOPBIX OIHU XHMHUYECKHE
COCAMHEHUS NPHUCOSANHSIIOTCS K KPAaTHBIM (IBOMHBIM WM TPOWHBIM) CBSI3SIM JPYrOoro XMMHYECKOTO COECOMHEHHA. B
peaxIusIx NpUCOeINHEHNS U3 ABYX PAa3HBIX MOJEKYJ 00pa3yeTcs ofHa MOJIEKyJa.

. - OKHCJICHUE aJIbJICTUI0B IO KapOOHOBBIX KHCJIOT B IMPUCYTCTBUM aMMHAYyHOTO pacTBopa okcuia cepedpa (I).
ITpu 3TO¥ peakuu Ha CTeHKaX MPOOHUPKH BBIAEISIETCS OJIECTSIIUN CIIONH METaJUIMIECKOTo cepedpa.

... - peaknusi, pu KOTOPOH U3 TpEX OJMHAKOBBIX MOJICKYJI 00pa3yeTcst 0JJHa HOBast MOJIEKYJIa.
... - peaKuus, Mpu KOTOPOH MPOUCXOAUT BBIAETICHHUE TEIIOTHI.

... - peaKnus, Mpy KOTOPOH MPOUCXOIUT TTOTIOIEHNE TETUIOTHI.

... - peaKnust MeXIy CIIUPTOM M KHCIIOTOH, IPH KOTOPO 00pa3yeTcst CIOXKHBIN 3QHp.

... - IPU3HAKH MO0 KOTOPHIM BEIIECTBA CXOTHBI IPYT C APYTOM FJIH OTJIHYAIOTCS IPYT OT ApyTa.

- XHMHYecKash CBs3b, KOTOpas oOpa3zyercs IpH NEepPeKPbIBAHMU JJIEKTPOHHBIX OOJAaKOB 10 JIMHHH,
COEAMHSIONIEH IIEHTPHI IBYX aTOMOB. MexXay JBYMs aTOMaMu MOKET HaAXOANUThCS He OoJiee 0JHOH G-CBSI3H.

- CBf3b, KOTOpas oOpa3yercsi NpH NEpEeKPHIBAHWH 3JEKTPOHHBIX OOJAKOB IO pa3HbIE CTOPOHBI OT JIMHUM,
COEIUHSIONIEH IEHTPHI ABYX aTOMOB. MeXay IByMsI aTOMaMH MOKET HaXOAUTHCS He OoJiee IBYX T-CBA3CH.

... - TIOJTly4eHue OoJree CI0KHBIX BEUIECTB U3 00Jiee MPOCTHIX.

. - 1). CnoxxHple BemecTBa, B COCTaB KOTOPBIX BXOIAT KATHOHBI METAJUIOB MJIM aMMOHUS 1 aHHOHBI KUCIIOTHBIX
ocTaTkoB. 2). CloKHBIE BEIIECTBa, KOTOPBIE B BOAHBIX PAaCTBOPaxX AUCCOLUUPYIOT C 00pa30BaHHEM KAaTHOHOB METAJIJIOB
(aMMOHHMS) ¥ aHHOHOB KHCJIOTHBIX OCTaTKOB.

- OpraHMYecKHe BEIIEeCTBA, B MOJICKYJE KOTOPBHIX YIJICBOAOPOIHBIM pajJuKal CBS3aH C OJHOW WIH
HECKOJIbKUMH THAPOKCHIBHBIMU rpynmaMu - OH.

. - MHOTOKpaTHO noBTopstomuiics yaactok MAKPOMOJIEKYJIBI (cm.).

. - H300paXeHUs] MOJEKYJ, B KOTOPOM IIOKa3aH HOPSAJIOK COEIMHEHHS aTOMOB MEXIy coOoi. XuMmnueckue
CBSI3W B Takux (opMmynax oOo3HauaroTcsi yeptoukamu. Hampumep, crpykrypHble ¢opmynsr: H-O-H (monexyma H20),
0=C=0 (monexyna CO2) u T.z.

- TOpPSIOK o00pa3oBaHHWA OENKOBBIX MOJIEKYN. Pa3nu4aroT mNepBUYHYIO, BTOPHYHYIO, TPETHYHYIO H
YETBEPTHUYHYIO CTPYKTYpY Oelnka.

. - U30Mep, Y KOTOPOTO OJMHAKOBBIC PAIMKAJBl PACIOJIOKEHBI 10 pa3Hble CTOPOHBI OT INIOCKOCTH JIBOMHOM

CBs3MU.
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... - OpTaHNYECKHE BEIIECTBA, COCTOAIINE U3 YTIepoIa U BOJOPOIA.

... - YTIIEBOZOPOMIBI, IMEIOIIHE TOIBKO OJAWHAPHBIC CBA3HM MEXIY aTOMaMH yTIIEpoAa M COAepIKaIIne B MOJICKYJIIe
MaKCHUMaJIbHO BO3MOXHOE 4Hciio aToMoB Bogopoaa. Cm. AJIKAHBI.

... = YIJIEBOJOPO/Ibl, UMEIOLINE B MOJIEKYJIaX JBOMHbBIE WK (M) TPOHHBIE CBA3H MEXKIY aTOMaMHU yriepoaa

- OpraHMYecKHe BEIIeCTBA, COAEpKaIlne KapOOHWIBHYIO TPYIIYy M HECKOJIBKO THAPOKCHIBHBIX TPYIIIL
[NosiBeHMe TaKOTO Ha3BaHHA CBSA3AHO C TEM, UYTO MEPBIC U3 U3BECTHBIX HAYKE YTIIEBOJOB ONHCHIBAINCH OPYTTO-hopMyItoi
Cx(H20)y, dhopMansHO ABISISICH COSMHECHUSIMH YTIICPOAA U BOJIBI.

- cnenupuveckne OENKOBBIE KaTadM3aTOpPbl, MPHUCYTCTBYIOIIHE BO BCEX JKHMBHIX KieTkax. [lodrm Bce
OMOXMMHIYECKUE PEaKINH, IPOTEKAIOIINE B JIIOOOM OpPraHU3ME W B CBOEM 3aKOHOMEPHOM COYETAHHH COCTABIIAIOIINE €0
0oOMEH BeIEeCTB, KaTaJIU3UPYIOTCS COOTBETCTBYIOIMMH (epMeHTamu. HampaBmsis u perynupys OOMEH BeEIECTB,
(hepMEHTHI HTPalOT BAYKHEHIIYIO POJIb BO BCEX IpOLeccax KU3HEEITEIbHOCTH.

... - cou MypaBbuHOH (MeTaHOBOM) KucmoTsl HCOOH.

. - TIpoIiecc, MPOUCXONIIINN B PACTCHUAX Ha XJIOPOQIIUIE, B PEe3ylIbTaTe KOTOPOTO YIIEKHUCIBIN Ta3 W BOoja B
IIPUCYTCTBUM CBETa NPEBPAILAIOTCS B INIIOKO3Y M KHciaopof. ['oko3a nanee mMpeBpallaercss B Kpaxmal M IEJUTI0NOo3Y.
VYnpoméHHo ypaBHEHHE peaknuu GOTOCHHTE3a MOXKHO 3amucats Tak: 6CO2 + 6H20 — C6H1206 + 602

- TpyIla aTOMOB B MOJIEKYyJIe OPTaHMYECKOTO BEIISCTBA, OTBEYAIOMIAas 32 XMMHYECKHE CBOICTBAa 3TOTO
BEIIIECTBA, KaK MPEJCTABUTENS OTHOTO U3 KJIACCOB OPraHNYECKUX COCTUHEHUH.

. - 9TO B3aMMOJICHCTBHE aTOMOB MJIM MOHOB, OOYCJIOBJIMBAIOIIEE YCTOMYMBOCTh MOJICKYJIbI HIIM KPUCTAJIa KaK
renroro. OCHOBHBIE XapaKTEPUCTHKH XUMHUYECKOH CBSI3M —IIPOYHOCTb, JITHHA, TIOISAPHOCTD, HAPABICHHOCTD.

... - YCIIOBHAs 3aIMCh COCTaBa BEIISCTBA MPH MOMOIIN CUMBOJIOB JIEMEHTOB W MHJIEKCOB, 0003HAYAIOIINX YHCIIO
aTOMOB B MoJieKyJie. VIHeKe paBHBINA €IMHUIIE HE 3aIIUChIBACTCS.

- 1). SBmeHus, mpM KOTOPHIX OIHM BEMISCTBA, OONANAIONINE OMPEACICHHBIM COCTABOM M CBOWCTBAMH,
MpeBpamaTcs B IpyTHe BEIIECTBa - C APYTHM COCTaBOM W IPYTUMH cBoicTBamu. 2). I[IpeBpamieHus OJHOTO WiIH
HECKOJIbKUX BEIIECTB (peareHToB) B OTJIMYAIOIINEC OT HUX MO XMMUYECKUM COCTaBY WJIM CTPOCHHUIO BEIIECTBa (IPOIYKTHI
peakuun).

. - TIOPSAOK COCNMHECHUSI aTOMOB HJIM MOHOB B MOJIEKYJIC, KPHCTAIIE COTJIACHO WX BAJICHTHOCTSIM. XHUMHUYECKOE
crpoenue onuceiBaerca CTPYKTYPHBIMU ©OPMVYIJIAMU.

- — yrueBomopoasl ¢ obmeit popmynoit CnH2n, uMmeromue B MOJICKYJIC IHKJI, 0Opa30BaHHBI aTOMaMU
yriaepoja, U He UMEIOIINE KPATHBIX CBS3CH.

... - I30Mep, Y KOTOPOT'O OJJMHAKOBBIC PAIHKAaIBl PACIIOTIOKEHEI IT0 OJHY CTOPOHY OT IUTOCKOCTH JBOWHOW CBSI3H.

- JIBa DJIEKTPOHA, OCYUIECTBIAIONINE XHMHYECKyI0 CBsA3b. CBOOOAHAs 3JIEKTPOHHAs Iapa HE 3aHATa B
00pazoBaHUM XUMUYECKHI CBSI3H.

. - BEIIEeCTBa, KOTOPBIE 00pa3yIOTCs IPU PEaKIHU STepUPUKAINH, T.€. B3AUMOJICHCTBUHN KUCIOT CO CIIUPTAMH B
MPUCYTCTBUH KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI IIPU HaTrPEBaHUH.

- cpexnctBa It OOpeOBI C BpEeIHBIMH PACTCHUSAMH, I'puOaMH, HACEKOMBIMH, XHMBOTHBIMH. Ilo cBoemy
[peIHA3HAYEHUIO TOoApa3fessitoTcss Ha Heckonbko Bugos: OYHIMIMWABLIL, T[EPBULIWALIL, MHCEKTHULHUWABI,
BAKTEPULIMbIL, 300LUbI (cMm.).

- OpraHMYecKHe WM HEOpPraHWYeCKHEe TOKCHYHBIE BEIIECTBA, BBI3BIBAIOIINE IPH MOINAJaHUH B OPTaHU3M

YCJIOBECKa OTPABJICHUEC

3.8. Ilpumepnuwiit nepeuens 3a0anuii 013 1a6OPAMOPHBIX padom:

JlaGopaTopHnas paGora Nel

H3ydyeHue BJOMSIHMSI CTPOEHHUSI BEUIECTB HA UX CBOMCTBA

1. HzrorosJjienne MmoaeJieil MOJIeKy.JI.

3aoanue. TlocTpoiiTe mapocTepKHEBbIE U MACIITAOHBIE MOJIEIA MOJIEKYII.

Boinoanenue onvima. J{jis mMOCTPOSHUs] MOJEKYJ HMCHONB3YHTE IUIACTHIMH WM TATOYKU. J[JIsl U3rOTOBIICHUS
MO}ICHCﬁ, COCTOSIIINX U3 pa3n1/1qm)1x aToOMOB, HCHOHBSyﬁTe TIJIACTUIINH paSHLIX IIBECTOB.

Cobepure MIapoCTEp)KHEBBIE U MACHITaOHbIE MOJIEITH MOJIEKYJT (PTOPOBOIOPO/IA, XJIOPOBOIOPO/IA, H010BOI0PO/IA,
BOJIBI U cepoBopopoaa. Cuenaite BHIBOIBI.
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2. CpoiicTBa BellecTB, MMEIIINX Pa3Hble KPHCTAJLUIMYECKHE PelIeTKH.

3aoanue. UccnepyiiTe OTHOIIGHME K HArpeBaHHIO BELIECTB C HOHHOW, aTOMHOW U  MOJEKYJISIPHOU
KPHCTAJUTMYECKIMH PELIETKAMHI.

Buvinonnenue onvima. B detsipe mpoOupku momectuTe okoyo 0,5 T' KaXIOro BEIIECTBA: KPHUCTAUTMYCCKOU
MTOBAPEHHOM oMM, 4nucToro pednoro mecka (SiO), caxapa m kpuctamummieckoro ioma. I[Ipobupku ¢ caxapoMm u Homom
3aKkpoiiTe Kycoukamu Batbl. HarpeBaiite npoOupku B IuiaMeHu ropeiku 2-3 MuH. Kakne u3MeHeHus IPOU30IIIHN B KaX 01
npobupke? Chenaiite BRIBOABI 0 (PM3NUECKUX CBOHCTBAX KaKIOTO BEIIECTBA, O CTPOCHUH MX KPHUCTAIUIMYECKHUX PEIICTOK.
CxeMaTH4HO N300pa3uTe CTPOCHUE KPUCTAIUIOB 3TUX BELIECTB.

JlabopaTopnasi pabora Ne2

IMonyyeHue ruApOKCHIOB U H3yUeHHE UX CBOMCTB.

I'maposius coureii.

3a0anue 1. Ha ompiTax mccieqyiiTe XUMAYEeCKHE CBOHCTBA MIENOYEH, HEPACTBOPUMBIX OCHOBaHUM, aM(OTEPHBIX
THIPOKCHUIOB U KUCIIOT.

Buinonnenue onvima. 1. B npobupky nomecture 0,5 r okcuma Kaipuus U HaneiTe 3-4mi Bombl. [lomydeHHBIH
pacTBOp pa3lieNiuTe Ha TPH YaCTH U B KOXKAYIO JJ0OAaBbTE M0 OJHOW Kalljle pa3IMYHbIX HHAUKATOPOB.

PacTBOpHI B 1BYyX MpoOHpKax HEHTpaIM3yiiTe pacTBOPaMH pa3IMuHbIX KHUCIIOT.

Uepes pacTBOp, HaxOJSAIIMKCA B TpeThed MPOOUpKe, C TOMOUIBIO CTEKISHHOW TPyOOUKH TpPOAYHTE BO3IYX
(ocTopoxHO, YTOOBI He pa3dpeBrark pactBop!). UTto mpomcxomut B Kaxkaoll TpyOke? OOBscHHUTE HaOIFOIaeMBbIe
M3MEHEHHUS U 3alUIINTE YPABHEHUS MPOTEKAIOIINX PEAKIIUH.

2. B uncryro npoOupky Haneire 1-2 M rHApOKCHAA HATpUS M J0OABbTE HECKOJIBKO Kamelb CyibdaTta Menu J1o
00pa30BaHusI OCaIKa.

[TomydeHHoe ocHOBaHME pa3zienuTe Ha aABe yacTu. [IpoBepbTe, Kak BexyT cedst He paCTBOPHUMBIE B BOJIE OCHOBAHMS
pu 700aBICHIH PacTBOpa KUCIOTHI M IPH HarpeBaHUM. 3alUIINTe YpaBHEHUs peakiuil. CpaBHUTE XMMHUYECKHE CBOHCTBA
1ie04ei ¥ HepacTBOPUMBIX B BOJI€ OCHOBaHUIA.

3. Hasefite B mpobupky | Mi xmopuaa IUMHKA W IO KallIsIM TOOaBIIAHTE pacTBOp THAPOKCHIA HATPHA 0
oOpazoBaHus cTyAeHUCTOrO ocanka. Paznenure ocanok Ha nBe yacti. K o1HOI 100aBbTe pacTBOP KHCIOTHL, @ KO BTOPOH —
pactBop menoun. OOBsicHUTe HabOIrOMaeMble SBJICHUSA. 3alUIINTE yPAaBHEHUS MIPOTEKAOMNX peakiuidi. CrenanTe BBIBOJ O
CBOHCTBAX T'MAPOKCHJIOB: IIIEJIOUEH, HEPACTBOPUMBIX OCHOBAHUH, aM()OTEPHBIX THAPOKCHIOB M KUCIIOT.

3aoanue 2. I'uopoaus coneti. C TOMOIIBI0 HHIUKATOPOB OMPEIEITUTE CPEIBI PACTBOPOB PA3IUYHBIX COJICH.

Brimonnenue omnsita. 1. B mpobupku Haneiite o 1 M pacTBOpOB XJIOpHA HaTpusl, KapOOHaTa HATPUS U Cysibdara
amrfomuHus. [IpoBepbTe, Kak H3MEHUTCS [IBET KPACHOTO M CHHETO JIAKMYyCa IIPU TOTPY>KEHUH B Pa3IMYHBIE PACTBOPEI.
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2. Jlo6aBbTe B TpoOWpKH 1O omHOW Karure ¢eHondramenHa. UYto HabOmromaere? Pe3ynpTaTel HaOIrOmEHMI
odopMHuTE B BHIC TAOIHUIIBL.
3. CocraBbTe ypaBHEHHS peaKInii MpoTeKaHus runponn3a. Caenaite BEIBOMIBL.

PactBop conu denondranenn Jlakmyc

NaCl

Na,COs

Al(SOu)s

JlaGopaTopHas padoTa Ne3

XuMHYecKHe CBOHCTBA THIIMYHBIX METAVIOB, HEMETAVIOB M aM(pOTePHBIX 3JIEMEHTOB.

3aoanue. Viccnenyiite XMMUIECKHE CBOWCTBA METAIUIOB, HEMETAIIOB M aM(OTEPHBIX JIEMEHTOB.

Onwvim 1. B3aumoneiicTBue MarHus ¢ KUCIOTaMH U IIeJI0YaMHU.

Bouinonnenue onvima.

[TomectuTe B 1BE MPOOUPKU CTPYKKU MarHusl.

B oxny mpobupky no6aBete 10kamens 1| M pacTBopa cepHOM KHCIOTHI, a B aApyryio — 10 kamems 1 M pactBopa
THIPOKCHUIA HATPHUS.

3anuce HabaoOeHull u pe3yrbmamos onvima.

1. 3amuce HaOMIOACHNS.

2. Hanumure ypaBHEHUS MPOTEKAIOIIUX PEAKLIUH

3. 3anumuTe ypaBHEHHs PeaKIii B3aUMOJICHCTBIS MarHus ¢ pa30aBIeHHbIM ¥ KOHIIEHTPUPOBAHHBIM PacTBOPaMHU
A30THOM KHCIIOTBI, C KOHILECHTPUPOBAHHBIM pPACTBOPOM CEpPHOH KHCIOTH. PaccraBbTe KOI(PQPHUIMEHTH METOAOM
3JIEKTPOHHOTO OanaHca.

Onwvim 2. B3aumoIeiiCTBHE aIIOMUHHMSA C KUCIOTAMH U IEN0YaMHU.

Beinonnenue onvima.

Hanetite B ogay npodupky 10 kamens 1 M pacTBopa cepHOi KHUCIOTHL, a BO BTopyto — 10 xamens 1 M pactBopa
ruapokcuia Harpus. OnmycTHTe B HUX O TpaHyje allOMUHHS (WIM MO KyCOYKY JIIOMHUHHUEBOH (OJILIM OJMHAKOBOTO
pa3mepa).

3anucy nabriodenuii u pe3yrLmamos onvima.

1. 3amuce HAOIIOOEHNS.

2. Hanummmre ypaBHEHUS MPOTEKAIOIIUX PEAKIIH

3. 3anummnTe YpaBHEHUS pEakIUil B3aMMOJCHCTBHSI aIOMHUHUS C pa30aBIIeHHON a30THOW KHCIOTOH. PaccTaBbre
K03(h(ULMEHTBI METOJIOM JIEKTPOHHOTO OasiaHca.

JladopaTopHas paGora Ned.

6.1 O3HakomileHMe ¢ 00pa3sHaMH BaKHeHIIUX cojleil HATPUS, KaJIWf, KAJAbIUs W MarHusi, CpaBHEHHe
XMMHYeCKOH aKTHBHOCTH METAJLJIOB.

3aoanue. O3HaKOMbTECh C BBIIAHHBIMH 00pa3laMH Ba)KHEHIIUX COJIEH HATPUs, Kajus, KaJIbLUs W MarHus u
3aMoTHATE TaOIHILy.

HasBanue ®dopmyna Brewnuit Bug Haxonutcs B npupoze uinu [Ipumenenue
[I0JIy4at0T XMMUYECKHUM IIyTEM

6.2 ORpamuBaHne IJIAMEHHU COJIAMH HIECJTOYHBIX U HICJT0YHO3€ME/IbHBIX META/LJIOB.
3aoanue. HayLII/ITGCB XUMHUYCCKUMU METOJaMU OHNpEACIATh HAJINYUC (I/IJ'II/I OTCYTCTBI/IC) HWOHOB KaJius, HAaTpus,

KaabIyA. (DTH MOHBI MOXHO MISHTH(OHUITUPOBATH IO OKPACKe IJIAMEHH. )
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Buvinoanenue onvima. 1. B npoOupky HaneiTe 1 M CONSTHOW KUCJIOTHI U OIYCTUTE B HEEC Ha HECKOJBKO CEKYH]T
MIPOBOJIOKY. 3aT€M BHECHUTE MPOBOJIOKY B IJIaMs U MPOKAJIUBaNTe A0 TEX MOP, MOKa IJIaMs He IepecTaHeT OKPaIIMBaThCs B
HEECTECTBEHHBIN ISl HETO IIBET.

2. Octyaute MpOBOJIOKY U BO3bMHTE €10 KPYNUHKY CYXOW coyd. BHecuTe NMpOBOJIOKY B COJIIHYIO KHUCIOTY M
[IPOKAJIMBAUTE B IJIAMEHHU.

YroOBl Jy4llle PAacCCMOTPETh OKpANIMBAHUC IUIAMCHH HOHAMH Kajus, BO3BMHTE CHHEE CTEKIIO. Pe3yibTaTh
HCCIieToBaHuA 0POPMHUTE B TETPAAN B BUIE TAOIUIIHI.

Honsl Comnu Okpacka riaMeHu

Li*

Na*

K+

Ca®

6.3 TlosryueHHe H3BECTKOBOI BOJbI H ee B3auMojeiicTBHe ¢ okcuaoM yriaepoaa (VI).

3aoanue. VIzyunrte Ha onbITe CBOICTBA COCAMHEHNUS KaJIbLIUS.

Buvinonnenue onwvima. 1. B mpoOmpKy IOMECTHTE HEMHOTO OKCHIA KalbIUsl W mpwieiite 3-4 M BOABL
[ToxyueHHBIN pacTBOp UCHBITAHTE PAaCTBOPOM MHANKATOPA.

2. YacTp KHUIKOCTH OTPIIBTPYHTE OT Ocaaka. IlomydeHHbIi Ipo3pavHblid GUIBTPAT pa3euTe Ha JBE YaCTH.

3. OcraBuyrocst KHIKOCTh (C 0CaJKOM) M (UIBTPAT B OJHON M3 MPOOUPOK HEUTPANIU3yHTE PACTBOPOM COJISIHOW
KHCJIOTHI.

4. Yepe3 ¢uibTpar, HaxXOSIMNACS B TPEThEeil MPOOUpPKE, C IMOMOIIBIO CTEKISIHHON TPYOKH IMpPOIyHTE BO3AYX
(ocTopoxHO, 4TOOBI HE pazOpsI3raTh pacTBop!). OOBACHHUTE BCE SBICHUS, KOTOPHIE BBl HAOIIOAMH. 3alUIINTE yPaBHEHHS

IIPOUCXOJUBLINX PEAKIIMH.

JlabopaTopnasi pabora NeS

KadecTBeHHbIE peaKII{ HA PACNO3HOBAHUE HOHOB

Cu?', Fe*", Fe’', Zn*".

3aoanue. [lpoBeanTe Ka4eCTBCHHBIE pEaKIIU HAa HOHBI MEH, XKeJe3a, IHHKA.

Buinonnenue onvima.

1. Haneiite B mpoOupky 1 M pacTBOopa THOPOKCHIA HATPUSA U N0OABBTE HECKOIBKO Kalellb PacTBPOa COIU MEAH
JI0 BBIMaJIeHus ocaaka. Hamummire noHHOE ypaBHeHHE peaknnu. OTMEThTe MPU3HAK NPOTEKAHMU STON peaKIiy.

2. K 4-5 xarmursaMm pactBopa xiopuaa win cynbgata xenesa (I11) mobaBpre 1-2 kamim pacTBopa THOIMAHATA KU,
Kak m3MeHmnace okpacka pactBopa? HamumuTe MOHHOE ypaBHEHHE PEaKIMM, YYUTBIBAs, YTO OOpPa30BaBIIAsCS COJIb —
Tonuanar xene3a Fe(CNS); — Manoanucconmuupyomee coequHeHUE.

3. K HecKoJIbKUM KarisiM pacTBopa xyopuja kenes3a (I1) mobaBeTe 1-2 kamim pacTBopa KpacHOM KPOBSIHOHM COJIH.
Kakoro npera BeimaBmmid ocanok? Hammmwure HOHHOE ypaBHEHHE PEaKIWH, YYUTHIBAs, YTO OCAIOK (TypHOyJeBa CHHB)
nmeeT coctaB Fes[Fe(CN)sl.

4. Haneiite B mpoOupKy 1 M1 pacTBOpa CONM IMHKA ¥ MO KAIUIIM JTOOABISHTE PacTBOP IIEIOYH IO BBHIMAICHUS
CTYICHHUCTOTO OECI[BETHOT0 ocajika. HamumuTe ypaBHEHHE 3TOM peakiuy B HOHHOM BHJE.

JladopaTopHasi padoTa Ne6

CocraBieHHe MIAPOCTEPIKHEBHIX MOJejeil MOJIEKYJ MeTaHa, MPONAaHA, dTHJIEHA, alleTHIeHAa, aMMHAKa,
BOJIbI, YKCYCHOI KHCJIOTBI.

Heobxooumvle mamepuanst u npucnocobieHus: TUIACTHINH CBETJIOTO M TEMHOTO [BeTa (WM ILIACTMACCOBBIC
[Iapsl), MAJTOYKA U CITHYKH.

Mopaean mousexyJist Metana CHy
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N3 Genoro wiu cBeTio-rony0oro IacTuivHa (WM W3 JPYroro MaTepuasia) WU3TOTOBBTE YEThIPe HEOOJBIINX
HIapvka OAMHAKOBOTO pa3Mepa, M3 IUIACTHIMHA TEMHOTO IBeTa — OAMH LIAPHK, AWaMeTp Kotoporo B 1,5pasa Oosblue
MPEOBIAYIINX, YTO NPHOIM3UTEIRHO TPABIIBHO IEpelaeT COOTHOIICHHWE pa3MEpoB aTOMOB YIJIEpoAa M BOAOPOZA.
HameTbTe Ha HOBEPXHOCTH TEMHOTO IApUKa, W300PaXKaIOIIEro yriiepoa, YeThIpe paBHOYAAJIECHHbIE JIPYr OT Jpyra TOKH,
BCTaBBTE B ATUX MECTAX IMAJOYKH (CIIMYKH) U C MOMOIIBIO HIX MPUCOSAUHUTE CBETIIBIE MAPHUKH, H300pakatolIie BOIOPOI.

Mopean MmosexyJinl nponana Cs:Hs

W3 Gemoro wim cBETIIO-TOIyOOTO IUTACTIIINHA H3TOTOBBTE § MAPHUKOB OJMHAKOBOTO pa3Mepa (aToMBI BOIOPOaa) U
13 TEMHOTO IUIACTWIMHA — TPU MIapuKa (aToMbl yrieposa). Kak u B mpensiaymieM ciydae, TEMHbIE HIAPUKH JOJDKHBI 0aTh
6onbmie cBeTabIX B 1,5 paza. Tpu TeMHBIX mapuka (aTOMBI YTIepoa) COeIUHUTE MEXITy COOOH ¢ TOMOIIBIO MAIOYEK HITH
CIIYEK TaKUM 00pa3oM, 9TOOBI yToll MeKIy HUMH cocTaBisul 109°. Temeps K KaXXKIOMY «aToMy yTIIepoaay MPUCOSANHUTE,
Kak ¥ B IIPEIBIAYILIEM Clly4yae, «aTOMBI BOJIOPO/Iay.

Mopesau MoJieKyJI 3TaHa, ITUJIEHA U alleTHJIeHa.

AHaJOTHYHBIM CcIIOCOOOM (Kak M B CiIydasx u3rotomienus mojeneit monekyn (CHs u CsHg) mocrpoiite monmenu
monekyn 3tana (C,Hs), atunena (CoHa) u anerunena (CoHo).

Mopean MmosekyJibl yrcycHoli kuciaorsl CH3COOH.

M3roToBuB 13 IIACTHINHA KPACHOTO IIBETA aTOMBI KHCIOPOAA, TIOCTPOUTE MOJICTH MOJIEKYJIBI YKCYCHOH KHUCIIOTHL.

Mogaeab moJiekyabl ammuaka NHa.

W3 mutacTriiHA 3€JIeHOTO IIBETa M3TOTOBBTE IMIAPHK (aTOM a30Ta), KOTOPHIN JOJDKEH OBITh B 2 pa3a OoIbIle, 4eM
«aromsl Bojopoga». IlomecTuB «aroM a3oTa» B BEPILIKHY, IIOCTPOMUTE TPEYIrOJbHYIO NMUPAMHUIY, OCHOBAHHUE MUPAMMUJIBI
00pa3yIoT «aTOMBI BOJIOPO/Ia» COCIMHEHHBIE MEXTy COOOM C IIOMOIIBIO MAaJOYEK U CITHYCK.

Mopeanb mosekyJabl Boasl H20.

CoenuHATE Ba CBETIBIX IIAPHKA — «aTOMBI BOJIOPOJIA» C «aTOMOM KHCJIOPOAa» (KpacHBIM IIapHK) TakK, YTOOBI
MEX]y «aTOMaMH BOZOPOAa» 00pa3oBajcs yroi, paBHblit 104°,

JlaGopaTopHas padora Ne 7

IosyyeHue ITHIIEHA M N3Y4YeHHeE ero CBOMCTB

Peaxmuswvl u 0b6opydosanue: METaINTMYECKUH ITATUB C JIANKOM, CIIUPTOBKA (TOpelka), poOUpKa ¢ ra300TBOIHON
TpyOKOH, ABE TPOOHPKH (IIOMEHBIIE), OCKOJKH (aphopoBOH MOCYIBI, STHIOBBIM CIHPT, CEpHAas KHCIOTa, OpOMHAas
(fiomnas) Boma (2-3 karutn Opoma wiu ioma B 50 mMul BOJBI), pacTBOp IEepMaHraHata Kajus, MOIKHCICHHBIA CEpHON
KHCJIOTOH, CITUKH.

Co0OpaB ycTaHOBKY JIJIs TOJIy4EHHsI T'a3a, IPOBEPHTE €€ TePMETUYHOCTb.

Buvinonnenue pabomul.

IMosyyenue 3TUIEHA AerUapaTanueil 3TUJI0BOro cnupra. B cyxyro mpobupky Haneiite 3-4 MJI TOTOBO cMecH
STHJIOBOTO CIIUPTa M KOHIIEHTPUPOBAHHOW CEPHOI KHCIOTHI M TIOMECTUTE B HEE HECKOIBKO OCKOJIKOB (papopoBoil Hamku
(1711 paBHOMEPHOT'O KUTICHHU).

3akpoiite TpoOUpKy HpPoOKOI ¢ ra300TBOAHON TPYOKOW W yKpemuTe B Jamke mraTmBa. CMech HarpeBaiiTe
OCTOPOIKHO, COOJIOIast MpaBUiIa TEXHUKU 0€30MaCHOCTH.

B3aumopeiictBue 3THIeHA ¢ OpomMHOi (fiogH0iT) Bogoii. KoHen ra300TBOIHON TPYOKH MOTPY3UTE B IIPOOHPKY,
rae Haxoaures 1,5 M1 OpoMHOi# (0QHO#) BOJIBI, IPOMTYyCKAWTE ITHIICH 10 TEX MOP, [TOKA PacTBOP Ha 00ECIIBETUTCS.

B3anmozeiicTBHe 3TH/IeHA ¢ PACTBOPOM NMepMaHraHaTta kajmsi. He npexpainas HarpeBaHHsI CMECH, OIyCTUTE
KOHeIl Ta300TBOJHON TPYOKH B MPOOMPKY C MOAKUCICHHBIM PAacTBOPOM IepMaHraHata Kamus. IIpomyckaiite stuieH 1o
oOecIBeUnBaHUs pacTBOPA.

I'openne sTuiiena. He mpekpaiiasi HarpeBaHusi CMECH, IMOBEPHUTE ra300TBOJHYIO TPYOKY OTBEPCTHEM BBEpX U
MIOJIOKTUTE BBIACISIIONIMICS Ta3, o0paTHTe BHUMaHWE Ha TopeHue sTwieHa. [Ipekpature HarpeBanue, yoepute pabouee

MECTO.

Omeembme Ha credyiowue 6ONPOCHL:

A) Kaxoti ra3 BeIJIeNIeTCS IPU HATPEBaHUU CMECH STHJIOBOTO CIIUPTA M CEPHOM KHCIOTHI?

B) Yro BBI 3amMeTnmnu npu NPOITYCKaHWW 3TWIICHAa 4epe3 OpomHyo (HOAHYI0) BOJLY M PacTBOp NepMaHIaHaTa
Kamus?

B) [Touemy 3THIICH TOPHUT OOJIee CBETAIIMMCS TIIAMCHEM, YeM MeTaH?
I') Uem oTiiM9aroTCsl CBOWCTBA ATHIIEHA OT CBOMCTB HACKHIIIEHHBIX YIJIEBOJOPOIOB?
HanmcaB ypaBHEHHSI COOTBETCTBYIOILIHMX PEAKIUi, OOBSICHUTE 3aMECUCHHBIC BAMH U3MCHCHUS.
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JladopaTopHasi paboTa Ne§

PacTBopeHne riunepruHa B BoJe H €r0 peakiust

¢ ruapoxcuaom meau(Il)

Peaxmusvl u 0b60opydosanue: TINIEPUH, TUCTUIUIMPOBaHHAs BOJA, 2 %-nb1il pactBOp cyibdara menu (1), 10
%-HBI} pacTBOP THIPOKCHIA HATPUS, MPOOHPKH.

Buinonnenue pabomul

1. B mpoOupky Hameiite 2-3 M IUCTHIUIMPOBAHHOW BOIBI M noOaBbre 0,5-1 MI TIHIEpPHHA, THIATEIHHO
nepemeraiire cmecb. OOpaTuTe BHUMaHKE, NIMIEPHH, Kak 0oJiee TspKemnast )KHUIKOCTh, 00pa3yeT HIKHUN CIIOH.

2. B mpobupky Haneidte 3-4 mi pactBopa cymbdparta Menu (II) m mobaBpTe pacTBOp THIPOKCHAA HATPUSA IO
BBINIA/ICHNS Ocafka. YTOObI OMBIT yAascs, Hy’KHO B3STh H30BITOK mmenodn. [lomydeHHy0 CMeCh pa3ienuTe B IBe MPOOUPKH,
B OJJHY BHECHTE HECKOJIBKO KalleJib IJIMIEPHHA M CPaBHHUTE C COJAEPKMMBIM BTOPOH NMpoOHpkH. CMeCh ¢ TIHLEPUHOM
XOPOIIEHBKO B30ONTAWTE W CHOBA CPaBHUTE C COJCPXKHMBIM BTOpoW mpoOmpku. Ocamok B MpOOMpPKE C TIMICPUHOM
pacTBopsieTcs U 00pa3yeTrcst pacTBOp CHHETO I[BETa.

OO0BsAcHUB HAOTIOaeMBbIe SBICHNUS, HATUIINUTE YPAaBHEHHUS PEaKIINH.

KayecTBeHHan peakuyusa Ha
MHOroaTomMHble CNUpPTbI
B3auMOAEMCTBME CO CBEXENPUrOTOB/IEHHBIM 0CAAKOM
ruapokcuaa meaum (1), KOTopbii pacTBopseTcs ¢
06pa3oBaHMEM APKO- CUHETO PacTeopa

H, —OH |
s—on ' IO~ == cal t 210
u

o £ MyShared

Fauuepar medh

H,—OH <H

JlabopaTopnasi pabora Ne9

IIBeTHbIEe peakunu 6eJIKOB.

Peaxmusvi  u 060pyodosanue: MTaTHB, INPOOUpPKA, NHIETKA, (UIbTpOBanbHas Oymara, BOpPOHKa, KoJjoa,
HarpeBaTeIbHbIN Mpubop, 6emnok sitna, 10 %-Hblil pacTBOp TUApOKCHIa HATPHS, 5 %-HbIi pacTBOp cynbdara meau (1), 10
%-HBI{ pacTBOp TMIPOKCHA aMMOHHUS, alleTaT CBUHIIA, KOHIIGHTPHUPOBAHHAS a30THAs KUCIIOTa, (HOPMAJIHMH, ITAHO.

Buinonnenue pabomut

1. Buypemosas peaxyus. B mpobupky HajeiTe 2 Ma pacTBopa Oenka W 2 MJI pacTBOpa T'MIPOKCHIA HATPHS,
mobaBeTe 2-3 Karum pactBopa cynbdara memu (II). Ilpm BeTpsxuBaHumm cmecu oOpasyeTrcs KpacHO-(PHOIECTOBOE
OKpaIllMBaHHUE, YTO CBUIETEILCTBYET O HAIMUMH B cMecH Oenka. Takast kadecTBeHHas peakiys Ha3bIBACTCS OUypemosoll.

2. Kcaumonpomeunosas peaxyusi. B mpoOupky Hamedite 4 Mi pacTBopa Oenka W 1 MJI KOHIIGHTPUPOBAHHOM
a30THOM KHCIIOTHI, OCTOPOXKHO HarpeiTe cMmech. [Ipu aTom BeimazeT ocanok. Kakoit on umeet nper?

Eciu B 00e3kMpeHHOE MOJIOKO 100aBHTh HECKOJBKO Kallelb a30THOM KHCIIOTHI, TO HAYMHAETCSl CBEPTHIBAHHE
Oenka. Kakast peakuus npu 3ToM NpOUCXOIUT?

3. Buinadenue b6enxa 8 0cadok 6 RpUCymcmeuu Conell maicenbix Memainos.

Bospmure qBe NpoOMPKH, B KaXAYHO Haleiite mo 2 Myl pacTBopa Oelika, 3aTeM BHECHUTE HECKOJIbKO Kareilb B
MIEPBYIO MPOOHPKY pacTBopa cynbdara menu (I1), Bo BTopyro — pactBopa arerara ceunima (II). B mpobupkax oOpasyroTes
TBOPOXKUCTBIE OCAJKH, TaK KaK B pacTBOpax coJjied 0eiku miaoxo pactBopstorcsi. OObSICHUTE NPOUCXOSIINE B TIPOOHPKAx
N3MEHEHMS.

4. Jleticmeue opmanuna u cnupma na 6eixu. Bospmure nBe nmpoOUpKH, HaneiiTe B OAHY STHIOBBII CHHPT, BO
BTOpYIO - hopmanuH. JJobaBeTe B mpoOupku mo 1 mu pactBopa Oenmka. B ob6enx mpoOupkax Bbimagaer ocajok. [louemy
0cajIki He pacTBopsieTcs B Boje?

5. Ceepmuisanue (Oenamypayus) Oeaxos npu Haepeéanuu. Hanelite B mpoOHMpKY pacTBOp SMYHOTO Oenka U
HarpeBaiite 10 KureHus. PacTBOpseTCs JIM MOJyYeHHBIH 0calok npu Jo6aBieHun BoAbl? OOBSICHUTE, IOYEMY OCA/IOK HE
pacTBopsieTcs.

JlaGopaTopHas padora Nel0
PacnoznaBaHue miiacTMace H BOJIOKOH
Obopydosanue u peakmusvl. 00paslbl IUNIACTMACC U BOJIOKOH I10J] HOMEpaMH, CIIUPTOBKA, CIIMYKH, CTEKJISHHbBIE

ITaJIOYKH, TUT'CJIBHBIC IITUIIIBI, acOeCTOBBIE CETKH.
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B pa3sbIX makeTax moJ HOMEpaMH MMEIOTCS o0pasubl mactTMmacc. [1oip3ysce MpUBEICHHBIMHA HIDKE JaHHBIMH,
OINpeNeNnTe, Mo KAKUM HOMEPOM Kakasi IIacTMacca HaXOJUTCS.

Honusmunen. Ilonynpo3padyHblid, 3JIaCTUYHBIN, KUPHBIA Ha OIIyNb MaTepual. [Ipu HarpeBaHuM pa3Msrdaercs, u3
paciuiaBa MOKHO BBITSHYTh HHUTH. |'OPUT CHHEBAaThIM ILIaMEHEM, paclpoCTpaHssl 3amax paclUIaBiIeHHOTo mnapaduHa,
[IPOJOJKAET FOPETH BHE MJIaAMEHH.

Tonusununxnopuo. DIACTUYHBIN WIN )ECTKUH MaTepual, IpU HarpeBaHUHU OBICTPO pa3MArdaeTcs, pa3naraercs ¢
BBIICJIEHUEM XJIOPOBOAOPOA. ['OpUT KONTALIMM IJIAMEHEM, BHE IIJIAMEHH HE TOPUT.

Ionucmupon. Moxer ObITh IPO3PaUYHBIM U HENPO3pPauHbIM, YacTo Xpymnok. [Ipu HarpeBaHMn pasmsrdaercs, u3
paciuiaBa JIETKO BBITSIHYTh HUTH. 'OpUT KONTAIIMM IUIAMEHEM, PaclpoCTpaHss 3alax CTUPOJIA, MPOJOJDKAET TOPETh BHE
IJIAMEHH.

Honumemunmemaxpunam. OOBIMHO TPO3padeH, MOXKET HMETh pa3Iu4yHyl0 okpacky. Ilpu Harpesanuu
pa3Msrdaercs, HUTH HE BBITATUBAIOTCSA. [ OPUT KEJITOBATHIM IUIAMEHEM C CUHEN KaliMOH M XapaKTEPHBIM IOTPECKUBAHUEM,
pacrpoctpansis 3pUpHBIN 3amax.

Denongopmanvoecuonas naacmmacca. TeMHBIX TOHOB (OT KOPHYHEBOrO A0 dUepHOro). IIpm HarpeBaHWnu
pasnaraercsi. 3aropaercs ¢ TPYAOM, pacrpoCcTpaHss 3anax (eHosa, BHE IJIaMEHH TIOCTEIICHHO racHeT.

Pacno3nasanue 6010KkoH.

B pa3HbIX makerax Ioj HOMepaMH cojepkaTcss oOpa3ibl BOJIOKOH. [10J1b3ysch NpUBENCHHBIMU HU)KE JIaHHBIMHU,
ONPENENINTE, O] KAKUM HOMEPOM KaKO€ BOJIOKHO HAXOAMUTCS.

Xnonox. T'oput ObICTPO, pacpoCTpaHsisl 3aMax *O KeHHOW OyMaru, mocjie CropaHusi OCTAeTCs CEPBIid MEeTet.

Llepcms, namypanehoiii wienk. ['OpUT MEIICHHO, C 3allaXxoM OKEHHBIX IIEPhEB, MOCJTE CropaHHus oOpa3yercs
YEPHBIH IApUK, IPY PACTUPAHUU IIPEBPAILAIOIIUKCS B IOPOILIOK.

Ayemammnoe gonoxro. L'oput OBICTPO, 00pa3ys HEXPYIKUH, CHEKIINICS MIapUK TEMHO-0yporo mBera. B otmiaue
OT JPYTUX BOJIOKOH PacTBOPSAETCS B aIleTOHE.

Kanpoun. Ilpu HarpeBaHMM pa3Mmsrdaercs, 3aTeM IUIABUTCS, W3 pacilaBa MOXKHO BBITSHYTb HUTH. [opur,
pacnpocTpaHssl HENPUATHBIN 3amax.

Jlagcan. Ilpu HarpeBaHMM IUIABUTCS, U3 pacIiUlaBa MOYKHO BBITSIHYTh HUTH. ['OpUT KONTSILUKMM IJIAMEHEM C
00pazoBaHNEM TEMHOTO OJIECTSILEro IapuKa.

4. 3agaHus MM HWHbIE MaTepHaJbl, He0OXOAMMBbIe ISl OLEHKHM 3HAHMH, YMEHMH,
NPaKTHYECKOI0 ONbITA, XapaKTepu3yux ¢GopMupoBaHne KOMIIETEHIIUH B Mpolecce 0CBOEHUsI
0o0pa3oBaTeIbHON NPOrpaMMbl M TUCIUILIHHBL, B X0/1e IPOMEKYTOYHOM aTTecTaluu

4.1. IIpumepnwie eonpocel K oughpepenyuposannomy 3auemy

1. Ilpenmer opraHmuecKod XHUMHH: €€ BOSHMKHOBEHHE, Pa3BUTHE M 3HAUYEHHE B IMOJYYCHHUH HOBBIX BEILIECTB H
MaTepHasoB.

2. Teopus ctpoeHus opraHudeckux coeauHennii A.M. ByTiepoBa, €€ 0CHOBHBIE TTOJOKEHUSI.

3. CtpykTypHBIE (POPMYIBI OPraHMYECKUX BEIIECTB. [ OMOIOTHS, H30MEpHSI.

4. XuMmudeckas CBSA3b B OPraHHUECKUX COCAMHEHHSX - OAMHAPHBIC M KPAaTHBIE CBA3H.

5. TlpencraBneHne O KIACCH(PUKAINHA OPraHUYECKHX BEIIeCTB. HOMEHKIaTypa OpraHHYeCKHX COCIMHEHHHA
(cucTematuueckasi) ¥ TpUBHAJIBHBIC HA3BAHMS BAXKHEHIINX MPEACTaBUTENEH KJIACCOB OPTaHMUECKUX BEIIECTB.

6. DKcrnepuMeHTaJIbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILEHUH.

7. AmKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUN P,

8. MeTaH W 3TaH - MPOCTEHIINE MPEICTABHTENN ANKAHOB: (PU3UUECKHE W XUMHUYCCKHE CBOHCTBA (peaKIuu
3aMeIIeHUs U TOPEHUS ), HAXOXKACHUE B IIPUPOJIE, OITyIeHHE U IPUMEHEHHE.

9. AnKeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN PA.

10. DTHneH 1 NPONMIICH - MPOCTEHIINe MPEACTaBUTENN ANKCHOB: (PU3WYECKHe U XUMHUUECKNE CBOWCTBA (peaKIiu
TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAMHI, OKUCICHHS U TOJIMMEPU3ALIH), TOJyYEHUE U IPUMEHEHHUE.

11. Ankaguensl: OytaaueH-1,3 u MetwiOyragueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE CBOWCTBA (peaKIivst
MOJIMMEPH3aLnH).

12. TTomyueHwne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

13. ATIKUHBIL: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYCCKUH PSiL.

14. Auetunes - mpocTeHmuii NpeACTaBUTENh AIKHHOB: COCTaB, CTPOCHHUE, (DH3MUECKHe W XMMHUYECKHE CBOHUCTBA

(peaKuI/m TUAPpUPOBAHMS, TAJIOTCHUPOBAHWS, THApaTalluu, FOpCHI/Iﬂ), NOJYUCHHUC U IIPUMEHCHUEC.
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15. Apennl. Benszon: cocraB, cTpoeHne, QU3NYECKUE M XHUMHYECKHE CBOMCTBA (PEakIMM TajJOTeHHPOBAHHS H
HUTPOBAHUS), TOJyYEHUE U TPUMEHEHHE.

16. TokcuaHOCTE apeHOB. ['eHeTHdeckas CBSI3b MEXIY YIVIEBOAOPOJAMHM, NPHHALICKAMMUMH K Pa3IUIHBIM
KJ1accam.

17. IlpuponHBIe HICTOYHUKH YTICBOAOPOHOB. [IprpoTHEIii ra3 i MOy THEIE HEQTSHBIE Ta3Hl.

18.Hedte m e€ mnpoucxoxnenue. CrocoObl TmepepadOTKH HeQTH: TEeperoHKa, KpPEeKHHT (TepMHYECKHH,
KaTaIUTHYECKUH ), TUPOIIH3.

19.IponykTel mepepaboTKu HEe(TH, WX NPUMEHEHWE B NPOMBINUICHHOCTH M B ObiTy. KaMeHHBIH yroiab u
MIPOAYKTHI €T0 MepepadoTKH.

20. OKcneprMeHTaIbHBIE METOIBl HW3YUYCHHS BEIIECTB M HMX NPEBpAIlCHHWH: O3HAKOMIIEHHE ¢ oOpasmamu
IulacTMacc, KaydyykoB W pe3uHbl, Koiuekiuuu «HedTb» u «Yroib», MoaennpoBaHUE MOJEKYJ YIJIEBOAOPOJIOB U
raJoreHONPON3BOIHBIX, IPOBEICHNE MIPAKTHUECKOM PabOTHI: MOIydEHHE 3THIICHA M U3yUCHUE €r0 CBONCTB.

21.TIpenensHble OHOATOMHBIE CHUPTHL. METaHON M 3TaHONI: CTpOEHHE, (U3NYEecKHe W XUMUYECKHe CBOHCTBa
(peakuuu ¢ aKTUBHBIMU METAJUIAMH, FaJIOT€HOBOIOPOAAMH, TOPEHHUE), IPUMECHEHHE.

22.BonopoiHbIe CBSI3M MEXy MOJIEKYJIaMU CIIMPTOB. /leiicTBue MeTaHOIa U 3TaHO/Ia Ha OpraHu3M YeJoBeKa.

23. MHOTOAaTOMHBIE CIUPTHL. OTWICHTINKOIh M TIHIEPHH: CTPOCHHE, (H3MUECKHE M XUMHUYECKHE CBOHCTBA
(B3aMMOJIEHCTBHUE CO MICTOYHBIMHU METAIUIAMH, KaueCTBEHHAs! pEaKlysl HA MHOTOaTOMHBIE CITUPTBI).

24. [lelicTBre Ha OpraHU3M YeJIOBEKa MHOTOATOMHBIX CIUPTOB. [IprMeHeHNE TINIIEpHHA U 3THIICHT JIMKOJIS.

25. deHOM: CTPOCHHUE MOJICKYJIbI, (DU3UUCCKUE U XUMHUYECKHE CBOWcTBA. TOKCHYHOCTH (eHOna. [IpumeHeHue
¢eHoMAa.

26. Anpaerunpl.  DopManbpaerui, aueTaubIerua: CTpoeHHe, (pu3nuecKkhe W XUMHYECKHUE CBOWCTBA (peakuuu
OKHCIICHHS ¥ BOCCTAHOBJICHNS, KAUECTBEHHbIE PEaKIUN), TIOJTyIeHNE U IIPIMEHEHHE.

27. OTHOOCHOBHBIE MpeJieTbHbIC KAPOOHOBBIE KUCIIOTHI.

28. MypaBbHHAs U YKCyCHas KHCJIOTBL: CTpOEHHE, (GU3MUECKHE U XUMHIECKHE CBOWCTBa (CBONCTBA, 0OmIME A
KJIacca KUCIIOT, peakiyst dTepu(UKaLnm), MoJyYeHHe 1 NPUMEHEHHE.

29. CteaprHOBas M OJIEMHOBAS KMCIIOTHI KK IPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIIOT.

30. MpLia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeCTBHE.

31. Cnoxxuble 3¢HUpHI KaK MPOM3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX 3(DUPOB.

32. Kupsl. ['uaponus xupos. IIpumenenue xupos. bruosoruueckas pois JKUPOB.

33. YrneBosl: cocTaB, KIacCH(pUKAIMS YyIIeBOAOB (MOHO-, IH- U TIOJUCAXAPHIBI).

34.Tnroko3a - NPOCTEHIIMH MOHOCaxXapul: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJbI, (U3MYECKHE U XUMHYECKHE
cBoiicTBa (B3ammMojeiictBue ¢ ruapokcugoM Menu (I1), okmcinenne amMmuadHBIM pacTBOpoM okcuipa cepebpa (),
BOCCTaHOBJICHHE, OpPO’KEHHUE TUIFOKO3bI), HAXO0XK/ICHHE B IPUPOJE, IPUMEHEHHE, OHOIOTHYECKas polb.

35. ®orocunre3. PpykTo3a Kak U30MEpP IIIIOKO3bI.

36. Kpaxman u 1euiroo3a Kak npupoaHble mojauMepsl. CTpoeHHe KpaxMaia | HEUTIO03bI.

37. ®duzndeckne n XMMUYECKHE CBOHCTBA Kpaxmaia (THAPOIN3, KaYeCTBEHHAs PEAKIIHSI C HOJIOM).

38. DKkcnepuMEeHTaIbHBIE METOIBl N3YUEHHS BEIIECTB M MX MPEBPALICHUH: TPOBEACHUE, HAOIIOICHUE U OTIHCaHHe
JIEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KaUeCTBECHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJIA
okcunioM Meau (II)), MHOroaTOMHBIX CIHPTOB (B3anMoJIeiiCTBHE IHLepHuHa ¢ ruapokcuaom Meau (11)).

39. DKcneprMeHTaIbHBIE METOABI M3YyYEHHUS BELIECTB M MX IPEBPAICHUH: albIeruoB (OKHCICHHE aMMHAYHBIM
pactBopoM okcuja cepebpa u runpokcunom menu (II), B3aumopeiicTBue kpaxmana ¢ MOJIOM), IPOBEJCHNE MPAKTUIECKOM
paboTHI: CBOMCTBA PacTBOPa YKCYCHOM KHCIJIOTHI.

40. AMUHOKHCIIOTBI Kak aMm(OoTepHble OpraHuueckue coefuHeHus. Du3nueckre W XMMHUUYECKHE CBOMCTBa
aMHHOKHCIIOT (Ha ITpUMepe TIIHIUHA).

41. buonornyeckoe 3HaU€HNE aMHHOKHUCIIOT. [IenTuapL.

42. benku Kak NpUPOJHbIE BRICOKOMOJIEKYJSIpHbIE coenHeHus. [lepBuuHas, BTOpHYHAs M TPETHUYHAsK CTPYKTypa
0€NKOoB.

43. Xumudeckne CBOWCTBa OENKOB: THIPOJIH3, ACHATYpalUs, KAUeCTBEHHbIC PEaKIMy Ha OeJIKH.

44. OkcniepuMeHTaIbHBIE METOABI WM3YYCHHS BEIIECTB W WX MPEBpalleHWH: HAONIOIEHHEe U OIHCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB: IEHATYPALs OEJIKOB PH HarpeBaHNH, [IBETHBIE PEAKIMH OEIIKOB.

45. OCcHOBHBIE TOHATHS XHMHH BBICOKOMOJEKYJIIPHBIX COEIWHEHHWH: MOHOMEp, IONHUMEp, CTPYKTYPHOE 3BEHO,
CTENEHb MONUMEPU3alluH, CPEIHSSI MOJIEKYJIIIPHAs Macca.

46. OCHOBHBIE METO/IBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSANHEHHUN - MOIMMEPH3aNNs 1 MOJTUKOHICHCAIU.
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47.OKcniepuMeHTaIbHBIE METONBl HM3Y4YCHHS BEIIECTB M MX IPEBpAIlCHUIl: O3HaKOMIIEHHE C oOpa3maMu
IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcC, Kay4yKOB.

48. XuMudeckuit a5ieMeHT. AToM. SIIpo aToma, U30TOIIbI. DIEKTPOHHAsT 000JI0YKA.

49. DHepreTUYeCKUe YPOBHU, MOYPOBHU. ATOMHBIC OPOUTAIH, S-, P-, d- JIIEMCHTBL.

50. Oco0GeHHOCTH pacTpeAeNICHHs IICKTPOHOB 110 OPOUTAIISIM B aTOMaX AJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.

51. DnexTpoHHas KOH(UTYpanusi aTOMOB.

52.Ilepuoanyeckuii 3akoH U I[lepuonuyeckas cucreMa XuMuueckux 3neMeHToB [[.1. Menneneesna.

53.Ces3p nepuoguueckoro 3akoHa u Ilepuonmdeckoil cuctemsl xuMudeckux snemeHToB .M. Menneneesa c
COBPEMEHHOM T€OpHUEN CTPOEHUS aTOMOB.

54.3aKOHOMEPHOCTH M3MCHEHHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB M OOpa3yeMBIX MMM IIPOCTBIX W CIOXHBIX
BEIIECTB 10 TPYNIaM U IepHOAAM.

55.3HaueHNEe NePHUOIMYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

56. CtpoeHue BellecTBa. XUMUYecKas CBA3b. BUIOBI XUMHUYECKOH CBsI3U (KOBaJE€HTHAs HEMOJISIpHAs U MOJIApHasd,
HMOHHAsI, METAJTHIECKas).

57. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHON XMMHUYECKOI CBsI3U (OOMEHHBIH M IO HOPHO-AaKIENITOPHBIN).

58. Bogopomnas cBs3b. BaneHTHOCTB. DIEKTPOOTPHIIATETHFHOCTD. CTEIeHb OKHUCIICHUS.

59. MoHbI: KATUOHBI ¥ AHUOHBI.

60. BewecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTAaBa BEILECTBA.

61. Tums! KpUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUINYECKOHN PeIIETKY.

62.IlonsiTe O AuUCHEpPCHBIX cucTeMax. MCTHMHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBasi 10jig BELIECTBAa B
pacTBope.

63. Kitaccudukanus HeopraHmIecKux coennHeHnii. HoMeHKIIaTypa HeOpraHMIeCKUX BEIIECTB.

64.I'eneTndeckas CBsI3b HEOPraHUYECKHUX BELECTB, IPUHAUIEKAIUX K PA3IMUHBIM KJIaccaM.

65. Xumuaeckas peakius. Kiaccuukaus XUMIYECKUX peakiliil B HEOPraHMIECKONW ¥ OPTaHUIECKOH XUMHUH.

66. 3aK0H COXpaHEHUs MacChl BELIIECTB, 3aKOH COXPAHEHHUS U NIPEBPAILEHHs] YHEPTUH IIPU XUMHUECKUX PEaKIUsX.

67. CKOpOoCTh peakiyi, e€ 3aBHCUMOCTh OT Pa3IMIHBIX (pakTopoB. OOpaTHMBIC pEaKIIuH.

68. Xumuueckoe paBHoBecue. DakTOpHI, BIUAIOIMIME Ha COCTOSHHE XHUMHM4eckoro paBHoBecus. Ilpunuiumn Jle
[Tarense.

69. Dnektponurnyeckas aucconuaiyst. CHUIbHbIE U CIa0bIe 3JICKTPOJIUTHI.

70. Cpena BOIHBIX paCTBOPOB BEIIECTB: KHCIAst, HEUTpaIbHAs, IIeI09Has. Peakiinu HOHHOTO 0OMeHa.

71. OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

72. Hemetaiusl. [lonoxenue HemetamioB B [lepuonnueckoi cucreme xumudeckux anementos .M. Menneneesa
1 0COOEHHOCTH CTPOEHUS aTOMOB.

73. ®uznyeckue cBOMCTBAa HEMETAILIIOB.

74. Annotponus HeMeTaJIOB (Ha IpUMEPE KUCIOpoa, cepbl, pochopa u yriepona).

75. XuMudeckre CBOICTBa BaKHEHIIX HEMETAJUIOB (TAJIOTEHOB, CEepHl, a30Ta, (pocdopa, yriaepona u KpeMHUS) H
UX COEIMHEHUI (OKCHIOB, KUCIOPOICOACPKALTUX KUCIOT, BOJOPOIHBIX COSAUHEHUH).

76. I[IpuMeHeH e BaXXHENILIMX HEMETANIOB U UX COCTUHEHUM.

77. Metannsl. [lonoxenue meraninos B [lepuonnueckoii cucreme xumuueckux 3nementoB J1.1. Menaeneesa.

78. OcoOEeHHOCTH CTPOCHHUS IEKTPOHHBIX 000JI09EeK AaTOMOB METAJIIOB.

79. O6miue pusnueckue cBoiicTsa MetauioB. CITaBbl METAJIIOB.

80. DHEeKTPOXUMHUYECKUH PsIJT HAIPSDKEHUH METAIIOB.

81. Xumuueckne CBOWCTBAa BaKHEHUITNX METAJUIOB (HATPHM, KaIWH, KAJIbIIUNA, MarHUi, allFOMUHHNA, IIMHK, XPOM,
KeJe30, MelIb) H UX COCAMHCHUIM.

82. O6mue crrocoObl moTydeHns MeTauoB. IpuMeHeHne MeTaJuIoB B OBITY M TEXHHKE.

83.Ponbp xuMuuM B O0OCCICUCHHH HKOJIOTHYCCKOW, IHEPTETUYCCKOW W IHUINEBOW OE30MacHOCTH, Pa3BUTHH
MEINIUHEI.

84.TlonaTue 0 Hay4yHBIX METOJAaX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIUH.

85. IIpencrapnerns 00 0OMMX HAYYHBIX MIPUHIMIIAX MPOMBIIIJICHHOTO MOIYYCHNS BaXKHEHIIINX BEIIECTB.

86.UenoBek B Mupe BEUIECTB M MATEPUATOB: BAXKHEWIIME CTPOUTEIbHBIE MaTepHalbl, KOHCTPYKLUOHHBIE
MaTepHalIbl, KPacKH, CTEKII0, KepaMHuKa.

87.YenoBek B MHUpE BELIECTB U MAaTEPUAJIOB: MaTe€pHalibl I AJIEKTPOHUKH, HAHOMaTepHallbl, OpraHUYECKUue U
MUHEPATLHBIE YI00pEHUSI.
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88. Xumust 1 3I0pOBbEe YENIOBEKa: MPaBHIIa UCTIOIH30BAHUS JIEKAPCTBEHHBIX TPENapaToB.

89.Xumusi U 300pOBBE UYENOBEKAa: IMpaBHia OE30IaCHOTO WCIIOJNB30BAHMS IPEIAPaTOB OBITOBOM XUMHUHU B
MOBCEIHEBHOM JKU3HU.

90. Mcrionmp30BaHUE XUMUH B IPOPECCUOHATBHOM ESITEIBHOCTH

4.2. Ilpumepnsie 60npocel mecmosvlx 3a0aHull

Pazoen 1. Opzanuueckas xumus

Bapuanm Ne 1

1. Teopust XUMHUYECKOTO CTPOCHHUS OPTaHMYECKIX COSAMHEHHUN OblIa CO3/1aHa:
1) M.B. JIoMOHOCOBBIM

2) 1.. MenpaeneeBbIM

3) A.M. BytnepoBsiM

4) 5. bepuenmycom

2. B xakoM psly OpraHM4eCKHX COCIUHEHUIN HaXOATCS TONBKO YIIIEBOAOPOIbL:
1) C2H6, C4Hg, C2H5OH;

2) CH3COOH, Cs¢Hs, CH3COH;

3) CoHa, C3Hs, Ci7Has;

4) C¢HsNO,, CH»Cl,, CsH7NH;

3. K coegureHmsM, nmeromumM oomyio popmyry CoHa,, oTHOCHTCS
1) Genzon

2) IUKIIOTEKCaH

3) rexcan

4) rexcuH

4. ®opMyJia METHILMKIOOYTaHA COOTBETCTBYET OOIIEN hopMyiie
1) CoHont2

2) CuHon

3) CoHon

4) CoH2,O

5. XumMudeckas CBsI3b, XapaKTepHas IS aTKaHOB
1) nBoitHas

2) omuHApHAS

3) 6- cBsI3b

4) 1t- cBsI3b

6. Bun rubpuan3anuu 3JeKTPOHHBIX 00JIAKOB aTOMOB YIJIEPO/Ia B alKaHaX
1) sp-

2) —sp?

3) —sp’

4) s-s u p-p

7. O61mas GopMyia TOMOJIOTHYECKOTO PAIa APEHOB
1) CaHan

2) CyHon 2

3) CaHon s

4) CuHon +2

8. Peaxuus noiayyeHus KayuyKoB
1) rugporenn3zanys
2) noauMepusanus
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3) nuzomepu3anus
4) NOJIMKOH ICHCALIHS

9. N30Mepsl OTINYAIOTCS

1) XUMHYECKHUMH CBOHCTBAMHU
2) XMMHUY€ECKOH aKTUBHOCTBIO
3) ¢pu3mgecKuMH CBOIiCTBaMHU
4) XMMHUYECKUM CTPOECHUEM

10. 'omosnoru oTMyaroTcs ApYyr OT Apyra:

1) yncnom aToMoB yriepozaa

2) XUMHUYECKOH CTPYKTYpOit

3) KaueCTBEHHBIM U KOJIMYECTBEHHBIM COCTABOM
4) obmieit hopMyIoit TOMOJIOTHYECKOTO psiza

11. byraguen-1,3 npuHaIIeKUT K KJIaccy yrieBoIOPOAOB
1) npenenbHbIE

2) HenpenenpHbIe

3) apoMaTuieckue

4) nuknonapagpHbI

12.CkoipKo BemecTB H300paKeHO POopMyIIaMu:

CH;—-C-CH; - CHs; CHs CH; ; CH3
| | | /
CH3 CHz - CHz CH3 - CHz— CH 5 CH3 — (CHz)z - CH3;
\
CH3; CH3 CH; CH;
/ | |
CH;-C-CHs; ; CH - CHs; CH; - C-CH; ; CH; - CH- CH;
\ | | | |
CH3; CH; CH3 CH3 CH3;
|
CH;
1)2
2)3
3)4
4)5

13. JIaHHBIMH CTPYKTYPHBIMU (OPMYIIaMHU

CH3; CH; CH3; H;C - CH, — CH, — CH3
| \
H;C - C - CH3 C CH; - CH»
| /A |
CH3; CH;CH3 CH, - CH3
n300pakeHo

1) 4 romonora
2) 2 BemecTBa
3) 3 romornora
4) 4 m3omepa

14. Metanans u popMabIeTruy SIBISIOTCS:

39



1) romMooramu

2) CTPYKTYpHBIMU U30MEpaMHu

3) reoMeTpUUECKUMHU U30MEPAMHU
4) OJTHUM U TEM K€ BEIIECTBOM

15. W3zomepamu sBISIIOTCS

1) 6eH3011 1 TOITYOI

2) IpOIaHoJ U PONAHOBAsl KUCIOTA
3) aTaHON U AUMETHIIOBEIH Yhup

4) sTaHon U (heHON

16. XopupoBaHue MPEAETbHBIX YIIIEBOAOPOIOB — 3TO IIPUMEP PEAKIIUH
1) npucoeauHeHUS

2) pa3noKeHus

3) 3amereHus

4) n3omMepHu3ayu

17. CxompKo anpaerufioB cootBeTcTByeT popmyne CsHioO
1) 2
2)3
3)4
4)5

18. YpaBHeHHe peakiMy MOIyYeH s aleTHIEHA B JaO0PaTOpHu:
1) C;HsOH — C,H4 + H,O

2) CaCy,+2 H,O —» CH, + Ca(OH)z

3) C;H, + HOH — CH3COH

4) 2 CH4 —» CH,+3 Hy

19. KayecTBeHHas peakius Ha ajJbIerubl:
t°
1) R-COH + NH; —
t
2) R-COH + Cu(OH), —
3) R-COH + KOH (BoaHBIi pacTBOp) —
4)R-COH + H, —

20. B3auMomecTBYIOT MEXIy co00ii:
1) aTaHON U BOJOPOS

2) yKCcyCHast KACIOTa U XJIOP

3) denon u oxcug meau (11)

4) STUIICHIJIUKOIb U XJIOPUA HATPHUS

21.B3anMoeHCTBYIOT MEXIY cOO0H

1) ykcycHas KuciioTa ¥ KapOoHAT HATPHUs
2) rmunepuH u cynboar meau (11)

3) denon u ruapokcun meau (1)

4) MeTaHOI U yIIEKHUCIBII ra3

22. Yncino u30MepHBIX KapOOHOBEIX KUCIOT ¢ 00mieit hopmymnon CsHioOs
)5
2)2
3)3
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4)4

23. YKaxuTe peaKkiuio 3aMeIeHIs
ho
1) CH4+ClL, —
2) CH,=CH,+ Brz(p-p) —
H2S04(x); 150°C
3) CH3-CH,OH ------------- i
4) CH3-NH, + HCl —

24. DTaHOJI MOXHO MOJIyYUTh U3 alleTUIIEHA B pe3yJIbTaTe PEaKLuu
1) rungpaTanun

2) TUAPUPOBAHUS

3) raJoreHupoBaHHA

4) ruaporanoreHupoBaHUs

25. CuHTeTHUeCKUil KaydyK MOIydaroT U3 2-MeTunoyTaaueHa-1,3 peakiuen
1) monmuKoHAEHC AN

2) uzoMepH3anuu

3) monmuMepu3anun

4) nenonuMmepu3aIuu

26. Peakuusi ¢ aMMHa4YHBIM PACTBOPOM OKCHJIa cepedpa XxapakTepHa JJis:
1) npomanomna — 1

2) nponaHais

3) mpomaHOBOI KUCIOTHI

4) nuMeTHIIOBOrO 3dupa

27. Jlns peieNbHbIX OTHOATOMHBIX CIIUPTOB XapaKTePHO B3aUMOJICHCTBUE C
1) NaOH (p-p)

2) Na

3) Cu(OH)

4) Cu

28. C BOAOPOJOM pearupyroT Bce BEIIeCTBA psijia
1) aTrieH, nponuH, n300yTaH

2) 6yTaH, 3TeH, IPONaIHeH

3) muBUHWI, OCH30J1, STaHAb

4) nuBWHWI, OEH30J1, 3TAHOJI

29. KoHeuHBIM IPOIYKTOM THAPOIIH3a KpaxMaina sSBISeTCs
1) rmroko3a

2) Gppykro3a

3) ManbTO3a

4) neKCTPUHBI

30. K gucaxapugamMm OTHOCHTCS
1) uemmonosa

2) Kxpaxman

3) caxaposa

4) rmoko3a

31. I'moxo3a OTHOCUTCS K MOHOCAXapHaaM TPYIIIBI
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1) TeTpo3
2) neHTo3
3) rexco3
4) oKTO3

32. Peaknusi, nexaiiasi B OCHOBE MOJIYYCHHUS CIIOKHBIX d(PHPOB
1) runpaTanus

2) sTepuduKanus

3) merumpararys

4) nerunporeHNn3aIL

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

|
CH, - O — COOR;

34. Cymma k03(h(hMIMEHTOB B ypaBHECHNH PEAKLIUK TOPEHHUS IIPOTIaHa paBHA
1)6

2)12

3)13

4) 24

35. IIpu momHOM OkmcieHnH 1 Mok mporaHa KHCIOPOIOM BO3TyXa o0pa3yercs:
1) 1 Moas CO; u 1 Mons H,O
2) 3 Mosab CO; u 4 Moss H,O
3) 2 Mosas CO, u 3 Moss H,O
4) 4 Moaw CO, u 6 Moss H,O

36. KapOoHIIBHYIO TPYIITY COAEPKAT MOJIEKYIIBI
1) cnoxHbIX 3pupoB

2) aJbIeTHI0B

3) kapOOHOBBIX KUCIIOT

4) ciupTOoB

37. ®ynkunoHanbHble rpynnsl -NH; 1 —COOH BxonsT B cocTaB
1) cnoxHbIX 3pupoB

2) cnupTOB

3) anpaeruion

4) aMHHOKHUCJIOT

38. Peakuus, qokas3bIBaroIias HEMpeIeNbHbIA XapakTep Kayuyka
1) peakius ranoreHupOBaHUS

2) peakuus TUAPOraIOreHUPOBAHUS

3) peaxius moJIMMepU3auu

4) oxucnenue pactsopoM KMnO,

39. PCaKIII/Iﬂ C Y4aCTHUEM TraJIOICHAJIKAHOB, B PE3YJIbTATC KOTOpOﬁ MMPpOUCXOAUT YBCIUYCHUE ULCIHU YTJICPOAHBIX

aTOMOB:
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1) kpexkuHT

2) peakuus Bropua

3) peaxmus Konosanosa

4) peakuus raJloTeHUPOBAHUS

40. [IponykToM peakiuu OyTeHa-1 ¢ XJIOpoM sBIsieTCs
1) 2-xnopOyTten-1

2) 1,2-nuxnopbyran

3) 1,2-guxmnopbyTen-1

4) 1,1-muxnopOyTan

41. Ilpu meno9yHOM THAPOIH3E JKUPOB 00pa3yroTcs
1) rmuuepuH U Boaa

2) xkapOOHOBBIE KHCIIOTH U BOJA

3) rMnepuH 1 KapOOHOBBIE KHCIOTHI

4) TIUIEepUH U MBLIa

42. Ywucno o-cBszeit B MosiekyIe OeH3o0a
1) 6
2)12
3) 18
4) 24

43. Yucno o-cBs3eid B MoseKyse OyTanuena-1,2
1) 4

2) 6

3)9

4) 11

44. Tlpu okucieHnn Tanona okcuaom menn (I11) odbpasyercs
1) hopmanbaerus

2) aneTabJIeT /T

3) MypaBbHHas KHCIIOTa

4) IUATHIIOBEIH hup

45. Ilpu OKUCIIEHUH TIPOTIaHAIS 00pa3yeTcs
1) npomaHoBas KUCIOTA

2) mpomanod-1

3) npornex

4) mponaHon-2

46. KoMIuieMeHTapHBIMI OCHOBAaHHSMHU B MaKPOMOJIEKYJIaX HYKIICHHOBBIX KHCIIOT SIBIIICTCS
HDTuA; Qul
DTul; Aul]
3)Tull; Aul
HUuA;TuT

47. Ilpu okucneHny npornaHais oopaszyercs
1) nmpomanoBas KHCIOTa

2) nponaHon-1

3) nponex

4) mponanon-2
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48. CHIIbHBIMY aHTHCETITHYECKUMHA CBOMCTBAMH 00/1a1af0T
1) sTaHOBas KUCIOTA

2) pacTtBOp (eHoma

3) nuMeTHIIOBBIN 3hUp

4) 6eHzon

49. Ilpomecc pa3inokeHUs YIIeBOIOPOIOB HeTH Ha Oolee JIeTydre BEIecTBa Ha3bIBACTCS
1) xpexrHroM

2) meruapupoBaHIEM

3) runpupoBaHEEM

4) nerunparanuen

S0.0THOCI/ITCHLHaH IJIOTHOCTH MpoIiaHa 1o KUCJI0poAdy paBHa
1

2) 1,5

3)2

425

51. OTHOCHUTENBHAS TUIOTHOCTH 3TaHa (H.y.) 10 BOJOPOY paBHa!
1) 16
2) 15
3) 32
4) 30

52. KakoBa OTHOCHTEbHAS MOJICKYIISIPHAst Macca YKCYCHOM KHCIIOTHI:
1) 60
2) 48
3) 44
4) 46

53. KakoBa modsipHas Macca 6eH3ona:
1) 72
2)78
3) 80
4) 86

54. Kaxkoit 00bem okcuaa yraepoaa(IV) (a.y.) o6pasyercs npu croparuu 11,2 1 nponana:
1)5,6

2)22.4

3) 33,6

4)11,2

55. Kakoit 00beM kuciopoa (H.y.) TpeOyetcs uisi cropaHusi 46 T 3THIIOBOTO CITUPTA:
1)22,4

2)11,2

3) 67,2

4)5,6

56. Macca 5 TuTpoB MpoTmaHa MpH H.y. paBHa:
1)9,8

2)4,52

3) 16,84

4) 22,40
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57. Monspnas macca ankana pasHa 100 r/Moub. Uncio aToMOB BOOPO/Ia B MOJIEKYJIE ajIKaHa PaBHO
1)12
2) 14
3) 16
4) 18

58. CnoxHbI# 3()Up MOKHO TOJTYYUTH MPU B3aUMOICHCTBUH KapOOHOBOW KUCIIOTHI C:
1) aneTreHOM

2) XJI0POBOIOPOIOM

3) sTuseHoM

4) METaHOJIOM

59. OTAMYUTH YKCYCHYIO KUCIOTY OT 3TAHOJA MOXHO C IOMOIIIO
1) OpomHOIi BOJBI

2) rugpoxcuna mean (11)

3) pactBopa KMnO4

4) conpl

60. Kak B ObITy Ha3pIBaeTCS NMPOAYKT IMHUTAHMUS, SBISIOMMNICS CIOXHBIM 3(GHPOM TIIHIEPHHA M HETpPEeIbHBIX
KapOOHOBBIX KHCIIOT? (3alUIINTE OAHO CJIOBO B UMEHHUTEIBHOM Ma/ieXKe eAMHCTBEHHOTO YHCTIa)

61. Kak B ObITY Ha3bIBAIOTCS CIOXKHBIE (HUPHI MNIMIEPUHA W BBICUIMX KapOOHOBBIX KUCIIOT? (3amuiuuTe OJHO
CJIOBO B IMEHHUTEIEHOM MAJEXKe CIUHCTBEHHOTO YHCTA).

62. Drananon-1,2 MOXET pearupoBaTh C:

A) runpokcugom meau (1I)

B) oxcunom xenesa (1)

B) xmopoBonopoaom

I') Bomopomom

1) xanuem

E) ykcycHo#t kucmoToit

(3anuuuTe COOTBETCTBYIOIIME OYKBBI B a1(haBUTHOM TIOPSIAKE).

63. B cxeme opraHnuecKoro CHHTE3a

THAPOJIN3

X e — C¢HsCH,OH  BemectBoM X SIBIISIETCS:

1) CH:OH
2) CeHsCH,Cl
3) CeHsCH;
4) CeHs

64. B cxeme
H;PO4 H,SO4
2 CH,=CH;+2 H,O 2A B coenunenust A u B, cooTBeTCTBEHHO:!
1) CH=CH, CH;COH
2) CH» - CH», CH3COH
| |

OH OH
3) CH3CH,OH, CH3CH;-O- CH,CH3
4) CH3CH,OH, CH3CH,CH,CHj;
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65. YcranoBuTe MOJCKYILIpHYIO hopMyIy AuOpoMankaHa, comepxamiero 85,11% Opoma.

66. IIpu cropannu 9 T mpeaeTbHOTO BTOPUYHOTO aMHUHA BBIACTHIOCH 2,24 11 a3ota u 8,96 1 yrilekuciaoro rasa.
Onpenenure MOJCKYISIPHYIO GOPMYITy aMHHA.

67. Peakuueit 27,6 T ataHona ¢ 56 r okcuaa meau (II) momyuunu anpaerun maccoit 18,48 r. Uemy paBeH BBIXOJ
MPOIYKTa peakun (B %) OT TEOPETHIECKH BO3ZMOKHOTO?

68. IIpu B3aMMOIEHCTBHH THIIOBOTO crupTa Maccoif 55,2 r ¢ okcugom menn (II) momygeno 50 r aneranpaernaa.
KakoB Brxo (B %) amnetanberuia OT TEOPETUIECKH BO3MOXKHOTO?

Bapuanm Ne 2

1. Ha3BaHus1 «OpraHUYECKUE BEIIECTBa» U «OPraHUUECKasi XUMHSI» BBEJ B HAYKY:
1) M.B. JlomoHOCOB

2) I.1. Meunpaenees

3) A.M. Byrnepos

4) 4. bepuenunyc

2. B KakoM psly OpraHUYECKUX COCAUHEHUH HAXOAATCS TOJIBKO aIKAHBL:
1) C2Hs, C5Hs, C4Hio;

2) Csz, C4Hg, C6H6;

3) CioHao, CsHis, C3He;

4) CHa4, CoH4, C4He.

3. BemecTBo, cTpyKTypHast popMysia KOTOPOTO Ha3bIBAETCs
CH;—-CH-CH, -C=C-CH,-CH;

|

CH;

1) 6-mMeTmArenTHH-3
2) 2-MeTuArenTHH -4
3) 2-MEeTHITeKCHH -3
4) 2-MeTHiTeNnTeH -3

4. K xnaccy aJIkKHHOB OTHOCHUTCS
1) CoH,4

2) CH,4

3) CoHg

4) C;H»

5. JlmmHa cBsi3u C-C 1 BaJIGHTHBIH yrojl B MOJIEKYJIaX aJIKaHOB
1) 0,120 uMm, 120°

2) 0,154 um, 109°28°

3) 0,140 uMm, 120°

4) 0,134 um, 109°28°

6. 'eomerpuyeckas hopma MOJIEKYJIBI METaHa
1) Terpasapudeckas

2) nuHeHas

3) oObeMHas

4) mmockas

7. O6mmast popmysa roMoJIOTOB psifia aaKaIueHOB
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1) CaHone
2) CiHa,
3) CaHon
4) CoHaoz

8. Tum xapakTepHbIX JUI AJIKEHOB PEaKLUi, 00YCIOBICHHBIX HAIMYNEM TT-CBS3U B MOJIEKYJIaX
1) 3amemeHus

2) pa3nosxeHus

3) oOmeHa

4) mpucoeTMHEHUS

8. Cxo/1cTBO H30MEPOB MEX Iy COOOM
1) B cocTaBe

2) B CTpOCHUH

3) B cBOMCTBax

4) B cnoco0ax TMoIydIeHus

10. BemiecTBo, CTpyKTypHas GopMylda KOTOPOIO Ha3bIBAETCS
CH3
I
CH; - CH, — C - CH3
|
CH; - CH3;

1) rentan

2) 3,3-IUMEeTHIIIICHTaH
3) 3-meTua-3-3TUNOyTaH
4) 2-MeTHI-2-3THIIOYTaH

11. CrpykrypHas popmyna 2,3 -numeTrnOyTana

1) HsC — CH - CH — CH; 2) CH;
[ |
CH; C.H;s H;C - C— CH, - CH;
|
CH;
3) H;C — CH - CH - CH; 4) H;C — CH — CH, — CH- CH;
| | | |
CH; CH; CH; CH;

12. Ckonbko BCIICCTB I/1306pa)KGHO CICAYIOUIMMU CXEMAMHU YTJIICPOAHOI'O CKEJICTa

cCcC; C Cc-C-C ; C cC CCCC; C
| | / | s /
CC ; C c-C ; c-C C-C-CC;
| \ \
C C C
C
|
C-C-C-C-C
|
C
1) 2
2)3
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3)4
4) 5

13. CKOJIBKO BELECTB H300paXKEHO CIIeTyIOMHUMH (HOPMYJIaMH:

a) HO-CH—CH3 6) CH3 B) CH3* CH - CHz- CH3
| | |
CH,-CHj3 CH;- C - CH,- OH OH
|
H
r) CH; ) CH;
| |
CH;— CH - CH; CH;— C - CH,- OH
| |
OH CH3
15
2)2
3)3
4)4

14. N3omepom OyTaHOBOI KUCIOTHI SBISIETCS
1) 6yranon

2) neHTaHOBas KUCIIOTA

3) OyTraHab

4) 2-MeTHIIPONaHOBas KUCIOTa

15. U3omepamMu SBISIOTCS

1) meHTaH 1 MeHTaaMEH

2) yKCycHasl KUCIOTa U MeTHiI(opMHuaT
3) oTaH ¥ aleTHICH

4) 5TaHOJ ¥ dTaHAJb

16. benso:n u3 arneTuneHa B OHY CTaIMI0 MOXHO IOIYYUTh peakiuen
1) nerunpupoBanus

2) TpuMepu3aIiu

3) runpupoBaHUs

4) rugparanuu

17. Peakuyeli 3aMeIieHUS SIBJISICTCS
ho

1) CH4+Clh—

2) GCGH, +Ch—

3) CgHig + H, —

4) CoHy + Clp —

18. KauectBeHHas peakuus 1is GpeHoa

1) CeHsOH + NaOH — CsHsONa + H,O

2) 2 CéHs0H + 2 Na — 2 CéHsONa + Hy 7

3) 3 C¢HsOH + FeCls (p-p) — (C¢Hs03)Fe| + HCI
4) C¢HsOH + C,Hs0H — CsHsOC,;Hs+ H,O

19. YpaBHeHHe peakuuu, oTpaxarouiee Noay4eHue aneTmiena no merogy M.I'.Kyueposa:
1) C,Hs0OH + [O] — CH3-COH + H,O

48



2) CH3-CH:Cl + 2 NaOH — CH3;COH + 2 NaCl + H,O
Hg2+

3) CH=CH + H,O — CH3COH

4) CH>=CH;+ O, — 2 CH;COH

20. O6pa3oBaHue MENTUAHON CBS3H OCYIIECTBILSIETCS 3a CUET IPYIIT
1) -COH n —NH»

2) —OH u -NH,

3) -COOH u - NH;

4) -COOH u -NO»

21. IlpeBpanieHre HOCUT Ha3BaHUE
CsH1206— 2 CH3— CH — COOH

!
OH

1) MonOYHOKUCTIOE OPOKEHUE TTIFOKO3BI
2) OKHCIICHUE TIIIOKO3bI

3) necTpyKIus caxaposbl

4) cpTOBOE OPOKEHHE TIFOKO3BI

22. Yucino momepoB, nmeromux hopmyny C4Hs, paBHO
1) 2
2)3
3)4
4)5

23. Yucno momepos, nmeromux Gopmyny CsHiz , paBHO
s
2)2
3)3
4)4

24. TIpeBparmienue OyTaHa B OyTeH OTHOCUTCS K PEaKIHU
1) nosmuMepuzanun

2) neruiprupoBaHus

3) nerunparanuu

4) n3oMepu3aIuu

25. B3aumogeiicTBie MeTaHa ¢ XJIOpOM SIBJISIETCS peakuuei
1) coenunenus

2) 3aMereHus

3) obmeHa

4) OKHCIICHUS

26. Co cBexeocakIeHHbIM FMAPOKCUIOM MEIU B3aUMOJEHCTBYET
1) rvumepuH, 3TaHOMI

2) popmaibieru, H30IPONHIIOBBIN CITUPT

3) MypaBBHHBIN albJETH], dTaH

4) hbopManbaeTu I, rIIHIEPUH

27. C yKCYCHOH KUCJIOTOW B3aUMOJEHCTBYET
1) xmopun Kamus
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2) runpocynbdar Kamus
3) kapOoHaT Kamus
4) HATpAT KaJIus

28. TIpoayKTsl THAPOIH3A OEITKOB
1) rmuuepux

2) aMHHOKHUCJIOTHI

3) kapOOHOBBIC KUCIIOTHI

4) riaroko3a

29. [Ipu B3auMOIeCTBUN KapOOHOBBIX KHCJIOT U CITUPTOB 00pa3yroTCs
1) mpocteie >pupsi

2) cioxHble 3QupsbI

3) angpaeruabt

4) aMUHOKHUCIIOTHI

30. I'moko3a OTHOCHUTCS K
1) MoHOCaxapuIam

2) nucaxapuiam

3) ommurocaxapuuam

4) monucaxapuaam

31. lemmtono3a OTHOCHUTCS K
1) MoHOCaxapuIam

2) nucaxapuiam

3) omurocaxapunam

4) monucaxapuaam

32. Peakuus, He XapakTepHas AJIs aJIKaHOB
1) mpucoeanHeHNA

2) pa3noxkeHus

3) 3amemeHus

4) ropenus

33. CBsi3b, yaepKuBaroas MIePBUYHYIO CTPYKTYpPY Oenka
1) aucynb(QUIHBIH MOCTHK

2) BogopoIHas

3) menTuaHAS

4) cnoxxHO3(PHUPHBIA MOCTHK

34. Cymma ko3 punmentoB B ypaBHeHUH nonyuenus CoH, u3 kapbuna xaipius, paBHa
12
2) 3
3) 4
4) 5

35. IIpu ropernn 1 Mosb 3TaHa 00pa3yroTCs BeNIECTBA KOJTUIECTBOM
1) 1 Monb CO2 u 1 Moss H,O
2) 1 Mons CO; u 2 Mons H,O
3) 2 Monab CO; u 3 Mouss H,O
4) 2 Moms CO2 1 4 Mons H>O

36. @ynknuoHanbHy0 Tpynmy —OH comepikat MoseKyIbl
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1) anperumon

2) CIOXKHBIX 3(HUPOB
3) criupToB

4) npocTbIxX 3¢upoB

37. KapOOKCHIIbHYIO IPYIIITY COJIEPIKAT MOJIEKYIIBI
1) croxHBIX 3PUPOB

2) anpaerunoB

3) MHOTOATOMHBIX CIIHPTOB

4) kapOOHOBBIX KHCIIOT

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

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

39. Ha3zBaHue OJTHOBaJIGHTHOTO pajyKaa JeKaHa
1) nexun

2) nexaH

3) merun

4) nereHmI

40. T'opeHwe 3THIAMUHA COMPOBOXKAAETCS 0OPA30BAaHUEM YTIIEKUCIIOTO ra3a, BOAbI U :
1) ammuaka

2) a3oTa

3) oxcuna azota (II)

4) okcupa azota (IV)

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

2) mponaH

3) npornex

4) mponuH

42. Yucno o-cBs3ei B MoJIeKyJe OyTeHa — 2
1)4

2)6

3)9

4)11

43. Yucno o-cBs3eid B MOJIEKyJIe 2-MeTHIIOyTaHa
1) 6
2) 8
3) 14
4) 16

44. B pe3ynbTaTe OKUCIEHHS YKCYCHOTO allbJETUa MOITy4aeTCs
1) MeTaHOBas KHUCIIOTA

2) MacisiHast KUCIIOTa

3) nponoOHOBAs KUCIIOTA
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4) aTaHOBAas KUCJIOTA

45. B pe3ynbpraTe peakiyy THIpATAN alleTHiIeHa 00pa3yeTcs
1) MypaBbHHas KHCIIOTa

2) YKCYCHBIH aJbJeTu

3) dpopmanbaerua

4) yKCcycHast KHCIOTa

46. Kaprodens ncnoip3yercs B MPOMBIIUICHHOCTH IS TTOJTyYCHHS
1) sxupoB

2) 6enka

3) HeTIoI035I

4) xpaxmaina

47. Kakoii yrieBoja B OpraHu3Me 4eJOBeKa UTPaeT INIaBHYIO POJIb B SHEPTETHYECKOM OOMEHe
1) dpyxToza

2) caxapoza

3) kpaxman

4) rimoko3a

48. Kaxoe 13 BeleCTB OKa3bIBAET HA YEJIOBEKA HAPKOTUUECKOE JCHCTBUE:
1) C,HsOH

2) CH;COOH

3) HCOOH

4) CsH 1206

49. B kaxoif U3 MpeayioKeHHBIX TPYIII BCE BEIIECTBA SBJISIOTCS YTIECBOJAAMU:
1) caxaposa, [IeTUTI0JI03a, MypPaBbHHAS KHCIIOTA

2) ameraT HaTpuUs, YKCyCHas KHCIIOTa, TPUHUTPOLEIITION03a

3) mu3THIOBEIN 3(Up, arleTaT KajIus, STHICHIITHKOIb

4) rimoko3a, Kpaxmail, IeJuTo03a

50. OTHOCHTEINbHAS IUIOTHOCTD alleTHJIeHA 10 BOJOPOLY PaBHA
1)13
2) 16
3)24
4) 26

51. DKOJIOTMYECKH YUCTHIM TOTLIMBOM SIBJISICTCS
1) Bomopon

2) Hep1hH

3) 6eH3uH

4) mpupOIHBIA ra3

52. Kaxkast U3 OTHOCHUTEJIbHBIX MOJICKYJISIPHBIX MacC COOTBETCTBYET Macce OyTaHoa:
1) 80
2) 74
3)32
4)72

53. OTHOCHUTENbHAS INIOTHOCTh MeTaHa (H.y.) IO BO3AyXy paBHA
1
2) 0,55
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3) 15
4) 2

54. Kakoii 00beM XJI0pOBOIOpPOa BEIAETUTCS (H.y.) P XJIOPUPOBAHUH HpOIIaHa 00bEMOM 25 J1, €M peaKuus
UZIET TOJIBKO 10 MEPBOM CTaIUH:

I

2) 15

3)25

4) 35

55. Kakoii 06beM Boziopoaa (H.y.) HeOOXOAUM JIJIsl PEaKIMy PUCOSAMHEHHS €ro K MPoreHy o0beMoM 15 i
15

2) 15

3)25

4) 50

56. IIpu monHOM cropanuu 1 i (H.y.) Oyrana Beinenmwiochk 108,8 k/[x. Temnoroit addexn peakiuu (k/x/Mob)
cropanusi OyTaHa paBeH:

1) 42

2) 108,8

3) 4872

4) 2437

57. Monekyna ajlkaHa COEP>KUT 8 aTOMOB BOJOpo1a. MossipHast Macca ajJKaHa paBHA:
1)38
2) 40
3)42
4) 44

58. XKunkue xKupbl IEPEBOIUT B TBEPIbIE
1) pactBop KOH

2) pactBop KMnO4

3) 6pom

4) Bomopon

59. B IpOMBIIUIEHHOCTH XHUKUE )KUPbI IEPEBOASAT B TBEPbIE IS TOYIEHHS
1) MBLTa

2) TIunepuHa

3) maprapusa

4) omuds

60. 3anmmuTe Ha3BaHHUEe BemecTBa X (TI0 CHCTEMAaTHIECKOH HOMEHKIIATYpe) B IIEMH IPEBPAIICHUI: Kpaxman —
TII0K03a — X — OTHIIEH

61. 3anummTe MPOMYIICHHOE CIIOBO B UMEHUTEIIFHOM MaIexKe:
I'ycrast macca, ocraromniascs 1mocjie NeperoHKy HeTH, Ha3bIBAETCS

62. OnenHOBas KHCJIOTa MOXKET BCTYIATh B PEAKIIHIO C:
A) H,

B) 6pomoBoOopoTOM

B) Cu

I') xnopumom xpoma (II1)

21) N, E) Na,CO;
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(3amummTe cOOTBETCTBYIONIME OYKBHI B ali()aBUTHOM ITOPSIIKE)
63. Drananon-1,2 MOXKET pearupoBaTh C:

64. deHON pearupyer c:

A) kucnoponom

b) 6enzomom

B) runpoxcunom Hatpus

I') xmopoBomopomzom

1) Hatpuem

E) okcunom kpemuus (IV)

(3amumTe COOTBETCTBYIONTNE OYKBHI B alI(paBUTHOM HOPSIIKE).

65. B pesynbTare nmpeBparieHuit
t t H,S04, HNO; H, GpomHas Bojia
CHs; — X — X» X3 X4 Xs
B kauectBe KOHEUHOTO MpoAyKTa (Xs) oOpaszyercs

1) 6pombenzon

2) 2,4,6-TpuOpOMaHUINH
3) 2-GpoMaHUINH

4) 1,3-mudpomMOeH30T

66. B cxeme opraHMuecKoro CUHTE3a

TIPUCOCANHECHUE

D G — CH,=CH-C=CH; wucxoaHoe BemecTBo X:

!
cl

1)CH,=CH-C=CH

2) CH,=CH - CH=CH;
3) CH; — CH, — CH, — CH;
4) CH4

67. YcTaHOBUTE MONEKYIAPHYIO (hopMyiTy ajKeHa, IPH TUAPATAMU KOTOPOr'o MOIy4aeTcsi CIUPT, apbl KOTOPOTo
B 2,07 paza TspKenee Bo3ayxa.

68. YcTtaHoBUTE MOJEKYISIpHYIO (DOpMyNy NpenenbHOro TPEeTHYHOTO aMHuHa, copepxkamiero 23,73% azora 1o
Mmacce.

69. IIpu B3aumoaetictBuu 75 r 40%-HOTO pacTBOpa MypaBbUHOTO anbaeruaa ¢ ruapokcuaom menu (I1) momyunnm
40 r MmypaBbHHOHM KHCIIOTHL. KakoB BbIXo[ (B %) KHCIOTHI OT TEOPETHIECKH BO3MOXKHOTO?

70. Dranon maccoit 13,8 T okucmm 34 r okcuga menu (II). IMomyunmm anpmerun maccoit 9,24 r. Uemy paBeH
MIpaKTUIECKUid BBIXO (B %) anpaeruma’?

Kniou ona nposepku npaguibHocmu 6bln0IHEHUA MecmosvlX 3a0anuil. Bapuanm Ne 1

No 1 2 3 4 5 6 7 8 9 10
eonpoca

Omeem 3 3 2 2 2 3 3 2 2 1
Ne 11 12 13 14 15 16 17 18 19 20
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eonpoca
Omeem 2 2 3 2 4 3 3 2 2 2
No 21 22 23 24 25 26 27 28 29 30
eonpoca
Omeem 2 1 4 1 1 3 2 2 3 1
No 31 32 33 34 35 36 37 38 39 40
eonpoca
Omeem 3 3 2 3 3 2 2 4 4 2
No 41 42 43 44 45 46 47 48 49 50
eonpoca
Omeem 2 3 4 4 4 1 1 1 2 1
No 51 52 53 54 55 56 57 58 59 50
eonpoca
Omeem 1 2 1 2 3 3 1 3 4 4
No 61 62 63 64 65 66 67 68 69 70
eonpoca
Omeem Macjo JKUP ABJIE 2 3 C,H4Br; | (CH3),N 70% 95%

Knrou onsa nposepku npaguibHoCmu 6bIN0JIHEHUA MeCMO6bIX 3a0anuil. Bapuanm Ne 2
No 1 2 3 4 5 6 7 8 9 10
eonpoca
Omeem 4 1 1 4 2 1 3 4 3 1
No 11 12 13 14 15 16 17 18 19 20
eonpoca
Omeem 2 2 4 3 4 2 2 3 3 3
No 21 22 23 24 25 26 27 28 29 30
eonpoca
Omeem 3 1 3 3 2 2 4 3 2 2
No 31 32 33 34 35 36 37 38 39 40
eonpoca
Omeem 1 4 1 3 4 3 3 4 4 3
No 41 42 43 44 45 46 47 48 49 50
eonpoca
Omeem 2 4 2 3 2 2 4 4 1 4
No 51 52 53 54 55 56 57 58 59 50
eonpoca
Omeem 1 1 1 2 3 2 4 4 4 3
Nogonpoca 61 62 63 64 65 66 67 68 69 70
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Omeem sranon | wmasyr | ABE | ABJl | 2 1 CsHs | (CH3)3N | 87% 70%

Pa3zoen 2. O6wan u neopzanuueckas Xumus

Bapuanm Ne 1

1. ITpu B3aumozeiicTBuu 3,42 T MeTaIa ¢ Bogo# Beiessiercs 448 M Bomoposa (H.y.). DTUM METaIJIOM SBIISCTCS:
a) HaTpuii;

0) mTuTHiA;

B) Kauui;

T) pyoumuit

2. MomstipHast Macca skBuBaneHTa H3PO4 paBHa 32,6 r/MOB. B ypaBHEHUH PEAKIIUN
a) NaOH + H;PO4— NaH,PO4+H,O0;

6) 2NaOH + H3POs— NaHPO4+2H,0;

B) 3NaOH + H3PO4— Na3PO4+3H,0.

3. TemmeparypHblii Ko3(pduIHEHT ckopocTH paBeH 2. CKOpPOCTh XMMHYECKOHW pPEaKIHH IpHU TMOHWKEHHU
Temnepatypsl Ha 30°

a) YMEHBIIUTCS B § pas;

0) ymeHbIIUTCS B 4 pasa;

B) YMEHBILIUTCSA B 6 pas;

T') yMeHBIIUTCS B 16 pa3.

4. 3aBHCHMOCTB CKOPOCTH peaknuu obmero Tuma aA + BB — dD + eE oT koHIeHTpannu omuckBacTCss OCHOBHBIM
MOCTYJIATOM XUMHYECKON KHHETUKU — 3aKOHOM JIeHCcTBYIOMHUX Macc. Ero MaTemaTudeckoe BhIpakeHHUe:

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

6) V=k[A]"[B};

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

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

5. VI3MeHeHue NaBIeHHs HE BBI3OBET CMEIIEHHS PABHOBECHS B PEAKIUSX
1) 2S0,+0,2803;

2) 4HC1+0,+»>2H,0+2Cly;

3) CH3;COOH+C,HsOH«+CH3;COO0OC,Hs+H,0;

4) MgCO3+-MgO + COy;

5) Ho+ L,2HI.

a)l,2;
0) 3, 4;
B) 5;

r)3,5.

6. Eciint obmiee gasnenue B cucteme 2S02+0,+52503 yBennuuTsh B 4 pa3a CKOPOCTh MPSIMOM peakiny:
a) He U3MEHUTCS;

0) ymeHbIIUTCS B 64 pasza;

B) yBenuuutcs B 64 pasa;

) yBenuuutcs B 16 pas.

7. DnexTpoHHass KOH(GUrypalust HoHa Zn2+ COOTBETCTBYET hopMmyie:
a) 1s22s22p*;

0) 1s22s*2p°3s23pS;

B) 15%2522p®3s23p®3d';

r) 15?2522p*3s23p®3d!? 4s24p°.
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8.DHeprueli MOHU3AIMH HA3bIBACTCS DHEPTHsI, HEOOXoMuMast JIst
a) MPUCOCTUHCHUS JICKTPOHA K aTOMY;

0) OTpbIBa BJIEKTPOHA OT aTOMA;

B) MPEBPAIICHUS aTOMa B HOH;

T') IPEBPAILCHUS MOJICKYJI B aKTUBHOE COCTOSTHHE.

9. VloHHYIO KpUCTAIUTMYECKYIO PELIETKY HMEeT:
a) ¢pTopua HaTpPUS;

0) Bona;

B) cepebpo;

r) 6pom

10. KoBaneHTHas CBSI3b MEXAY aTOMaMU UMEET MECTO B BEILIECTBE:
a) MgCly;

6) HaS;

B) CaS;

F) K3P.

11. C yBennuenueMm 3apsiaa siaep atoMoB B psny Li—Na—K-—Rb merannudeckue cBoiicTa
a) yCHIIMBAIOTCS;

0) ociabGeBaroT;

B) HE U3MEHSIOTCS;

I') U3MEHSETCS IePUOANIECKH.

12. OcHOBHBIE CBOWCTBA YCHIUBAIOTCA B ALY
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 COJI B pacTBOpE, MpUroToBieHHoM u3 80 r Boabl u 20 T comu:
a) 0,1;
6)0,2;
B) 0,4;
r)0,8.

14. Macca ruapokcuia HaTpus, HeooxoauMoro [yt npurotosienus 200 v 0,1M pactopa:
a) 1r;

0) 2r;

B) 0,8r;

r) 4r.

15. Cpemn mnepeuncnenusix kucior H,S, HF, HCl, HBr, HI naubGonee cunbHass ¢ TOYKH 3PECHHS
ANEKTPOIUTHICCKON JUCCOIHAIIH

a) H,S;

0) HF;

B) HCI;

r) HBr;

n) HI.

16. KoHIeHTpaIuio THAPOKCH] HOHOB B pacTBope, pH KoToporo paBeH:
a) 107 mons/m;
6) 10" mons/m;
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B) 3 MOJIB/IT;
r) 11 Momb/m.

17. Kakoii u3 HOHOB OTPEIEIIAET PEAKIIHUIO CPEBI B PACTBOPE KapOOHATa HATPHSL:
a) H;

6) HCOs7;

B) CO57;

r) OH-.

18. Copro, THAPOTU3YIOMIEHCS 1T0 KATHOHY SIBIISCTCS:
a) kapOoHAT HATPHS,

0) cynpdar meny;

B) Cyib(UI aMMOHHUS;

T) XJIOPHUI HATPHS

19CpeﬂI/I TICPEYNCICHHBIX OKUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIMHU ABJIAIOTCS PEAKIINUN:
1) 2A1(OH)3+3H,S04— Al>(SO4)3+6H,0;

2) 2AlI+3S—ALS3;

3) 2H,+0, — 2H0;

4) 6NaOH+P,0s5 — Na3zPO4+3H-0.

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

20.Cepa SIBIISIETCS BOCCTaHOBHTEIIEM B. XUMHYECKOH
peakuuu:

a) HaSOu(pass) + Zn — ZnSO4+ Ha1;

6) 2H2804(K0Hu‘) + Cu— CuSO4+ SO,+2H;0;

B) HoS+2NaOH—Na,S + 2H,0;

r) 2H,S +30,—2S0,+2H,0.

21. B xommurekcHoM coeauaeHnH [Ag(NH3),]CI kommiekcooOpa3oBarteneM sSBISETCS:
a) MoH cepebpa;

0) aMMuaK;

B) XJIOPHU]I - HOHBI;

T) XJI0p.

22 KommiekcHoe coequaenre  NHa[Cr(SCN)4(NH3),2] Ha3biBaeTCst
a) mnamMMuHTeTpatnonuano xpomart (III) ammonwus;

0) ammonwmii — xpomar (I11) TerpanmanofnaMMuH;

B) XpOM TETPAI[HaHOIMAMMHHAMMOHHUS,

r) ammoHuit xpom(IIl) Terparano aMMuaK.

23. I'uapusl — 3TO COEAUHEHUS BOAOPOJA C:
a) KUCJIOPOIOM;

0) cepoii;

B) a30TOM;

T') MeTaJulaMHu.

24. B peakuun: CuO+H,=Cu+H,0 Bogopo nposiBisieT CBONCTBA

a) OKHCITUTEIIS;
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0) BOCCTaHOBHTEIIS;
B) OKHCJIATEIIS U BOCCTAHOBHTEIIS,
T) HE HPOSIBIISIET OKHCIUTENIHLHO - BOCCTAHOBUTEIBLHBIX CBOMCTB.

25. TIpu B3anMOIeHICTBHH IIEIOYHBIX METAIIOB C BOAOI 00pa3yroTcs:
a) MeO; u Hy;

6) MeOH u Hy;

B) MeOH u H,O»;

r) MeOH u O,.

26. I'mapokena Kanust pearupyer ¢ KaKAbIM U3 MEePEeYHCICHHBIX BEIECTB:
a) Okcup yraepona (I1) u xemneso;

0) Kese30 U OKCHJI aTIOMHUHHS;

B) OKCHJ aTFOMHUHUS 1 XJyopuz sxenesa (I11);

r) xstopun xenesa (I1I) 1 rugpokeun maraus

27. Okcu ¥ TUAPOKCHU]T Gepuiutust 061a1atoT:
a) OCHOBHBIMH CBOWCTBaMHU;

0) aM(pOTepHBIMU CBOHCTBAMHU;

B) KUCJIOTHBIMH CBOWCTBAMU;

') UHEPTHBI.

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

6) SO

B) H3PO4;

F) NH4C1

29. Jlns TuapoOKCHIa alIOMUHUS HE XapaKTepHO:

a) pa3JoKeHHe P HarpeBaHUH,

6) B3auMOJIeiCTBHE C PACTBOPOM THIPOKCHA KaJus;

B) B3aMOJICHCTBHE C CEPHOI KHCIIOTOM;

T') BEITECHEHHE MeHee aKTUBHBIX METAJUIOB U3 PACTBOPOB COJIeH

30. AnmfoMHHOTEPMUS — 3TO. ..

a) MOKPBITHE ATIOMUHAEM METAITMISCKUX U3/IENHil;

0) BOCCTaHOBJIEHHE METAJNIOB U3 UX OKCUIOB aTIOMUHUEM;
B) MPOKAJIMBAHUE OKCHUJIA aTFOMHHUSL.

31. Okcup yraepona (IV) nposiBisieT cBoiicTBa:
a) HeCcoJIeo0pasyIoIIero OKCHUIA;

0) CHITBHOTO OKHCIIHTEIIS,

B) KHCIIOTHOT'O OKCH[Ia;

T) aM(pOTEPHOTO OKCHIIA

32. Yraepoa nposBiisieT CBOMCTBa BOCCTAHOBUTEISI B PEaKLIUU:
a) Ca0+CO=;

0) Al + C=;

B) C+H,0=;

r)C+Na=

33. A30THasI KACJIOTa PearupyeT ¢ KaXIbIM U3 ICPEUUCIICHHBIX BEIIECTB!
a) Auwu Cu;
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6) Cuu NaQC03;
B) Na;CO; u SiO;
r) SiO2 u Zn.

34. Cymma K03 GHUIMEHTOB B CIIEAYIONIEM YPaBHEHUN XUMHYIECKOH pEakIiy paBHa!
Cu+HNO3 (o) =

a) 11;

0) 24;

B) 20;

r) 10.

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

0) xene3oM;

B) IIMHKOM;

T) MapraHieM.

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

a) BOJIOPOJ ¥ KHUCIIOPOZ;

6) Hatpwmii u okcun cepsl (IV);

B) BOJIOPOJ 1 CEPOBOAOPOI.

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

0) Ag;

B) CuO;

r) Cu(OH)>.

38. Kakast U3 npuBeACHHbBIX HIXE pEAKLUNA HE UJIET:
a) HyO+F>=;
6) KI+Cl,=;
B) KBr+I,=;
r) KBr + Cl,

39. B uenwm npepamennii Fe (OH); — X— FeCls; BemectBoM «X» sBIsieTCs
a) Fe203
6) FG(NO3)2
B) FeCl,
r) Fe (OH),
KOH BaCl,
40. B uenu npeppamenuit SOz —  X; — X, BEIIECTBOM «X2» ABISETCS
a) Ba(OH),
0) BaSO;
B) BaSOy4
r) BaO

Bapuanm Ne 2

1. [Tpu B3aumoneicTBuY 4,6 T MeTaIIa ¢ HOJIOM 00pasyeTcs Hoaua Maccoit 30 . DTUM METaIIIOM SBIISETCSI:
a) HATpHii;

6) nmuTuii;

B) KaJui;

T) 1e3uit
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2. Monsipnast macca sxkBuBanieHTa Alo(SO4)3 paBHa 57 1/MOJIb B ypaBHEHUHU PEAKLIUH
a) Alx(SO4); + 6KOH— 2AI(OH);3 + 3K>SOq4;

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

B) Al2(SO4); + 12KOH— 2K3[Al(OH)s] +3 K2 SOs4.

3. TemmepaTypHblii KOd(D(UIIMEHT XUMHYSCKOW peaknuu paBeH 2. llpW MOBBIIEHHH TeMIIepaTypsl Ha

40°C cKkopoCTh 3TOH peaklnu BO3pacTeT B:

a) 16 pas;
0) 8 pas;
B) 4 paza;
r) 32 paza.

4. B cucreme, tae npoucxomut peakmus Ho+Cl,«»2HCI yBemmumnu mgasnenne B 3 pasza. Ilpum sTom Bo3pocia

ckopocth cunTe3a HCl

a) B 3 pasa;
6) B 6 pas;
B) B 24 pasa;
r) B9 pas.

5. Ha cocTosiHMe XUMHYECKOT'0 PaBHOBECHSI KOHKPETHOM peakuy He OKa3bIBaeT BIUSHUE:
a) KOHIICHTPAIUS PEarupyroIInX BEIIeCTB;

0) Temmneparypa;

B) MIPHPOJIA PEAarUPYIOMNX BEIIECTB;

I') AaBJICHHUE.

6. B peaxuun Haory + Iy <> 2HI — Q yBenn4uTh BBIXOJ HOOBOJOPOA MOXKHO:
a) TIOBBICHB JIaBJICHUE;

0) NOHU3UB JaBICHUE;

B) TMIOBBICUB TEMIIEPATYPY;

T') HIOHU3UB TEMIIEPaTypy

7. DnexkTpoHHas KOHGUTYpAIHsi, COOTBETCTBYIOIIAsI CTPOCHHIO aTOMa XJIopa:
a) 2e,8e,8¢,2e;

0) 2e,8e,7¢;

B) 2¢,8¢,18¢,8¢,2e;

r) 2e,8e,6e.

8. DneKTpoHHAas KOH(pUTyparus MOHA Zn2+ COOTBETCTBYET

dopmyrre:

a) 1s22s22p*;

0) 1s22s%2p®3s23p*;

B) 15%2s22p®3s23p®3d';

r) 1522522p®3523p®3d'9 4s24pS.

9. HonHas CBSI3b MEX]ly aTOMaMH UMEET MECTO B BELIECTBE:
a) PCls;

6) SO;

B) NazP;

r) ICL

10. HanbGosee BbIpaskeHbI METAIUIMYECKHE CBOHCTBA Y aTOMA!

a) JUTHUS;
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0) HaTpws;
B) KaJus;
T') KJIBIIHS

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

a) ociabJIeHUue METAIIIMYECKUX CBOMCTB;

0) yBeII4YeHHE AIIEKTPOOTPHULIATEIFHOCTH;

B) YMEHBILICHUE YHCIIa BAJICHTHBIX 3JICKTPOHOB;

I') YMEHBLICHHE CUJIBI IPUTSHKEHNS BaICHTHBIX JICKTPOHOB K APy

12. Macca xjopusaa HaTpusl, KoTopast HoTpeOyeTcst 11 mpuroToBiieHuss 5 % pactBopa Maccoit 480 T.
a)l2r;
6)24r;
B) 48 1
r)98T.

13. Macca cyxoro ocratka cyib(ara MarHus, KOTOPYI MOXHO IMOJyYUTh MPHU BbimapuBaHuu 300Ma pacTBopa ¢
KOHIIeHTpanuei 0,2 Moib/m:

a) 6,2r;

6) 10,2t

B) 7,21

r) 8,2r.

14. 3nauenue pH HelTpanpHOrO pacTBOpa
a) l;

0)0;

B) 7;

r) 10714,

15. Uonnoe npoussenenue Boabl npu 25°C paBHo:
a)7;

0) 14;

B) 1074

r) 10718,

16. PacTBOpHI cosiel, uMmeromue 3nauenue pH>7?
1) cynbdar aMMOHWUS;

2) HUTpAT MarHus;

3) cynbdun Kanus;

4) kapOOHAT HATPHSL.

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

17. Conbto, TUIPOTUIYIOMICHCS 110 KATHOHY SIBJISIETCS:
a) KapOOoHAT HATPUSL;

0) cynbdar menu;

B) cyab(ua aMMOHUS;

T) XJIOPHUJ HATPHSA

18. A30T ABIIsI€TCSl OKMCIIUTENIEM B PEAKITUH, IPOTEKAOIIEH TI0 YPaBHEHHUIO:
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a) HNO;+KOH—KNO3+H,0;

0) 4NH; + 50,— 4NO+6H-0;

B) 4HNOs+ Cu— Cu(NO3)2+2N02+2H20;
r) NH3;+HCl— NH4Cl.

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

20. B xommurexcHoM coeauaeHnn K[Ag(CN),] nuranmamMu sBISIOTCS:
a) KaJuii;

0) cepebpo;

B) LIMAHUJ] — HOHBI;

T) HOHHI cepedpa

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

0) [PtCI (NH3)s] Cls;

B) [Pt(NH3)s] Cls;

r) NHy4 [PtClLs].

22. Bopopo NposBIISIET CTENEHb OKUCIEHUS -1 B COETUHEHMSIX:
a) raJoreHoBOI0OPOIax;

0) Boxe;

B) TUIPOKCHAAX;

T) THOpUIAX.

23. B peakuu: 2Na+H,=2NaH Bogopon nposiBisieT cBoicTBa
a) OKHCITUTEIS;

0) BOCCTaHOBHTEJIS;

B) OKHCIIUTENSI U BOCCTAHOBUTEIIS,

1") HE MPOSABIACT OKHUCIIUTCIBbHO - BOCCTAHOBUTCIIBHBIX CBOMCTB.

24. TopeHne Kamus B KHCIOPOAE IPUBOIUT K 00pa30BaHUIO:
a) K20;

6) K 3N;

B) K>0»;

F) KOz.

25. ATOMBI IIEJIOYHBIX METAJIOB:
a) SIBJISFOTCS] CUJIbHBIMU BOCCTAHOBUTEIISIMH;
0) SBISAIOTCS CHIBHBIMU OKUCIIUTEIISIMH,

B) MMPaKTUYCCKU HE MPOABJIAIOT OKUCITIUTEIIBEHO-BOCCTAHOBUTECIIBHBIX CBOMCTB.

26. O0bIYHOE (OKOHHOE) CTEKJIO UIMEET CIEAYIONIHIA COCTAaB:
a) Na;O - CaO - 6Si0»;

6) K20 - CaO - 6SiOy;

B) K20 - PbO - 6Si0;.

27. TlocTostHHAS KECTKOCTH BOJIbI 00YCIIOBIIEHA MPUCYTCTBUEM:!
a) XJIOPUJIOB U CyIH(PaTOB HATPHUS U KU,
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0) XJIOpHUIOB ¥ CYJIb(ATOB KaJIbIUSI U MarHUs;
B) XJIOPUJIOB ¥ KapOOHATOB KAJIBIUsI U MarHus;
T) TUAPOKapOOHATOB U KapOOHATOB KAJBITUS M MarHUSI.

28. Ilpomecc B3ammoneiicTBusi BOAHBEIX pacTBOpoB NaOH wm AI(OH)s MOXKHO TIpEACTaBUTH CICAYIOIIAM
YpaBHCHUEM:

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

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

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

29. Bopusl — 3T0 OMHApHBIE COSAMHEHUS Oopa C:
a) BOJIOPOJIOM;

6) MeTamiamu;

B) TaJIOTEHAMH;

T') KUCIIOPOAOM.

30. [Tapa Mosnekyi, BCce CBSI3U B KOTOPBIX KOBAJICHTHEIC:
a) NaCl, HCI;

6) CO,, PbOy;

B) CH3Cl, CHsNa;

r) SO,, NO»

31. Oxcup yraepona (II) mposBisieT cBoHCTBa:
a) HecoJeoOpa3yomero OKCuaa;

6) cosleobpa3yroIIero OKCUIa;

B) KHCJIOTHOTO OKCH[Ia;

') OCHOBHOTO OKCHJIA

32. KoHIIeHTpUpOBaHHAs a30THAs KUCIIOTa pearupyer c:
a) YTIIEKHUCIIBIM Ta30M;

0) yraepoaom;

B) cynb(haTOM HATPHS;

T') KHCJIOPOJIOM.

33. Cymma k03 (PHUIIMEHTOB B CIEAYIONIEM YpaBHEHUU XUMUYecKoi peakiuu paBHa: C+HNO; =
a) 11;

0) 6;

B) 20;

r) 12.

34. Cepa OKuCIIsSIeTCS B PEaKLUH C
a) HaTpHUEM;

0) ¢propom;

B) BOJOPOAOM;

T) JKEJIe30M,

35. Cymma k03 PHUIHMEHTOB B CIIEAYIOMIEM ypaBHEHUHN xuMHudeckoi peakiun paBHA: CutHaSO4omy) =
a) 10;

0) 4;

B) 7;

r) 12.

36. Cuia KUCIOpOACOAEpKAIINUX KUCIOT XJI0pa BO3PACTaeT B CIEAYIOMIEH MOCIeI0BATEIILHOCTH:
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a) HCIO; HC1O,; HCIO3; HC1O4;
6) HC104; HCIO3; HCIO»; HCIO;
B) OHH IIPAIMEPHO OAMHAKOBHI IO CHJIE.

37. I'anoreHsl B TBEPJIOM COCTOSHUU UMEIOT:

a) aMOp(HYIO CTPYKTYPY;

0) aTOMHYIO KPHCTAITMYECKYIO PEIIETKY;

B) HOHHYIO KPUCTAITMYECKYIO PEIICTKY;

T') MOJIEKYJISIPHYIO KPUCTAUIHIECKYIO PEIIETKY.

38. Anma3 uMeeT CIeYIOIUI THIT KPUCTAIIIMYECKOH PEIIeTKH:
a) HOHHYIO;

6) MONEKYIISIPHYIO;

B) METAJUTMYECKYIO;

T') aTOMHYIO.

39.B uenu npespaiuenuit Fe — X —Fe(OH); BemectBoM «X» ABisieTcs
a) F6203
0) FeCl3
B) FeCl,
r) FeS
+KOH t°
40.B nenu npespamienunit CuCl, — X — X, BemiectBoM «X2» ABISCTCS
a) CuO
6) CuOH
B) Cu20
r) Cu

Pazoen 2. Obwan u neopzanuueckas Xumus

Knrou onsa nposepku npasuibHocmu 6bIn0JIHEHUA MeCm08blX 3a0anuil. Bapuanm Nel

No 1 2 3 4 5 6 7 8 9 10
eonpoca

Omeem r B a B r B B 0 a 0
No 11 12 13 14 15 16 17 18 19 20
eonpoca

Omeem a 0 0 B I a r S r r
No 21 22 23 24 25 26 27 28 29 30
eonpoca

Omeem a a r 6 6 B 6 a r 6
No 31 32 33 34 35 36 37 38 39 40
eonpoca

Omeem B B 6 r a a 6 B Fe203 | BaSO4

Knwou onsa nposepku npagunbHoCmu 6blNOJIHEHUA MeCmoevlx 3a0anuil. Bapuanm Ne2

Ne 1 2 3 4 5 6 7 8 9 10
eonpoca
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Omeem a a a T B B 0 B B B

Ne 11 12 13 14 15 16 17 18 19 20
eonpoca

Omeem r 3] B B B B 0 B a B
No 21 22 23 24 25 26 27 28 29 30
eonpoca

Omeem 0 r a B a a 0 0 ) r
No 31 32 33 34 35 36 37 38 39 40
eonpoca

Omeem a §) r §) B a r r FeCl3 CuO

5. Mertoauyeckue MaTepuaJbl, OMNpeleJsilOlIHe MpouHeaypbl OLECHMBAHUS 3HAHWM,
YMEHHUIi, HABBIKOB, XapaKTePpU3YKINUX 3Tanbl (GopMHPOBaHHMS KOMIIETEHUMH B Tmpoiecce
OCBOCHUS TUCUMILIMHBI, B X0/1€ IPOMEKYTOYHON aTTeCTALNHU

Meroauueckue MaTepualbl, ONPEACIAIONIME IMPOUEAYpPbl OLEHUBAHWS 3HAHWM, YMEHUH,
HaBBIKOB, XapaKTEPU3YIOIUX 3Tanbl (OpMUPOBAHMS KOMIIETEHIINH, pa3paboTaHbl HA OCHOBE IOAX0/a
B.II. becnambko. 3amanus (oHIAa OINEHOYHBIX CPEACTB MOTYT OBITh IPEICTaBICHBI B JIBYX
B3aMMOCBSI3aHHBIX OJIOKaX.

IlepBblii 6JI0K — 3a7aHUs HA YPOBHE «3HATh», B KOTOPBIX OYEBHJIEH CIIOCOO peIIeHHS,
YCBOGHHBIM CTYIEHTOM MpPH W3YYEHHH AUCHMILTUHBL. 3aJaHUs 3TOr0 OJOKa BBHISBISIOT B OCHOBHOM
3HAHHUEBBII KOMIIOHEHT IO [AWCLUUIUIMHE U OICHHBAIOTCS [0 OWHApHON MIKaje «IpaBUIbHO-
HEMPABUIILHOY.

Bropoii 010k — 3a7aHUS HA YPOBHE «YMETb» M «BIAJETh MPAKTUYECKUM OIBITOM» (€CIH
npenycmorpeno ®PI'OC, y4yeOnbimM 1uianom u PIIMI). JlanHbld O1OK MOXET OBITH HpPEICTaBICH
TUIIOBBIMU 33/IaHUSIMHU, B KOTOPBIX HET SIBHOTO YKa3aHHS Ha CIOCOO BBIMIOJHEHUS, U CTYIEHT AJS MX
peleHHs] CaMOCTOSITETIbHO BEIOMPAET OJIUH M3 U3YUEHHBIX CIIOCOOOB MIIM MPAKTUYECKUMH 331aHUSMH,
coJiep>KaHue KOTOPBIX MPEe/IoaraeT CIoIb30BaHUE KOMITJIEKCA YMEHUN U HAaBBIKOB, JISl TOTO YTOOBI
CTYIEHT MOT CaMOCTOSITEJIbHO CKOHCTPYMPOBATh CIOCOO pelIeHus, KOMOMHHPYS M3BECTHBIE €My
CrocoObl W TIpHBIEKas 3HAHUS W3 Pa3HBIX JUCHUIUIMH (BBITIOJHEHUE 3aJaHUsl TpeOyeT pelieHus
MOCTaBIIEHHOW TIpOOJNeMBl B 1E€JIOM H TPOSBICHUS YMEHHs aHAIM3UPOBaTh HHOOPMAIIHUIO,
MPOCJICKMUBATh TPUYUHHO-CIECICTBEHHBIC CBSI3H, BBIICIATH KIIOUYEBBIE MPOOJIEeMbl, (HOPMHPOBATH
METO/bI UX PEIICHUs).

3agaHus JaHHOTO OJI0Ka MO3BOJISIOT OLIEHUTh HE TOJBKO 3HAHUSA MO TUCHUIUIMHE, HO U YMEHHUS
MOJIb30BAaThCS UMU TPHU PEHICHUHM CTaHAAPTHHIX (TUIMOBBIX) W HECTAHJAPTHBIX 3a7ad. Pe3ynbrarel
BBIMOJIHEHUSI 3TOro OJIOKa OIEHMBAIOTCA C YYETOM IIOJIHOCTBIO MM YacTUYHO MPaBHIBHO
BBINIOJIHEHHBIX 3aJaHui. PelleHne CTylIeHTaMM HECTaHAAPTHBIX MPAKTHUKO-OPUEHTUPOBAHHBIX
3aJJaHUi CBHUJCTEIBCTBYET O (POPMHUPOBAHUU Yy CTYACHTOB OIPENEICHHBIX OOMIEKYIbTYPHBIX U
npodecCHOHATBHBIX KOMIETEHINH B cooTBeTcTBUM ¢ TpeboBanusmu GI'OC CIIO.

OrneHuBaHue 3HaHWUN, YMEHHH, HABBIKOB, XapaKTEPU3YIOIINX ATaIlbl (HOPMUPOBAHHS OOLIUX U
npoEeCCUOHATIBHBIX KOMIIETEHIMH, OCYLIECTBISETCd C IMOMOIIBIO CIEAYIOUe MOJEeNU OLEHKH
BBIMIOJIHEHUS] THUIOBBIX 3aJaHUd W MPAKTUKO-OPHEHTUPOBAHHBIX 3aJlad, KOTOpas IO3BOJISET
YCTQHOBUTh COOTBETCTBHE MEXIY pe3yJbTaToM BbINOAHeHUs 3amanuil POC obyuarommmcs

(cTyzeHTOM) U ypOBHEM O00Y4YE€HHOCTH I10 IIKajie oleHuBaHus (Tabiauusl 3.1 —3.3.).
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Tabmuua 3.1. — Mogens ouenku BbinodaHeHus 3agaHuii ®OC, OpUEHTHPOBAHHBIX Ha

MPOBE/ICHUE YCTHBIX M TMHUCBMEHHBIX OMPOCOB (3aueT / AudQepeHIUpoBaHHBINA 3a4eT / JK3aMeH,

KOHTPOJIBHBIC U CaMOCTOATCIIbHBIC pa60TbI, 3alaHuAa i1 TCPMUHOJIOTHYCCKOI0 JUKTAHTa U T.H.), Ha

OLICHHUBAHUEC pa6OTBI 06yqa10mnxc;1 Ha CCMHHAPCKUX / MMPAKTUYCCKUX 3aHATUAX, Ha OLICHUBAHUC

3aJaHUil 1O TIOWMCKY, aHAJIM3y W CHCTEMaTH3alMd WHQPOPMALWHU, HAa TOATOTOBKY W MyOJWYHBIC

BBICTYIINICHUA C OOKJIaJaMMW Ha KOJUIOKBUYME, IOATOTOBKY MW Y4YaCTUC B IUCKYCCHAX BOBPCMA

MpOBeIeHUST KOH(EPEHIIU / KPYTJIBIX CTOJIOB, HA pa0OTy O0yUYaOIUXCsl B MAIBIX (MUKPO-) TPYIax 1

T.0.:

Oruenka

Kpurepuu BbICTaBICHUS OLICHKH

OTIINYHO

(3auTeHo)

CTYACHT JAEMOHCTPUPYET BCECTOPOHHEE, CHCTEMAaTH4ecKOoe M TIIyOOKoe 3HaHHUE
yueOHOro Marepuana, TOYHO, YETKO M KOHKPETHO OTBEYAET Ha BOMPOCHI, MOXKET
JI0Ka3aTh U MPOUIUTIOCTPUPOBATH CBOM PACCYKACHHS NMPAKTUIECKUMH IIPUMEPAMH,
IIPH OTBETE Ha BOIPOCHI PACCYKIACT, ONMPAsCh HA 3HAHMA, MOJNyUYEHHBIE KAaK B
paMKax JaHHOT'O Kypca, TaK U IPU U3YYEHUU APYTMX CMEKHBIX TUCLHUIIINH, YMEET
CBOOOJHO BBITIOJHSTH NMPAKTHUECKUE 3aJaHHs, TIPELyCMOTPEHHBIC IPOTPaMMOH, B
TOM 4HCJe, pellaeT HeCTaHJapTHbIE 3aJadd, B ILEJIOM OTBETHl IIyOOKHE,
000CHOBaHHBIE U 3aKOHYCHHBIE;

Xopouo
(3auTeHo)

B CBOMX OTBETaX Ha BOMPOCHI CTYJCHT YETKO (OPMYIIHPYET OMPEACICHUS U MOKET
IMOKa3aTb B3aWMOCBA3L pPa3JINYHBIX JacTei HpOﬁILCHHOFO B paMKax JaHHOTI'O
yu4eOHOro Kypca Marepuana, CTyIeHT JEeMOHCTPUPYET CHOCOOHOCTh K
Pa3MBILUICHUIO, IPH OTBETE HA BOIPOCHI PaCcCyKIAET, ONUPAsACh HA MOJyYECHHEIE B
paMKax JaHHOTO Kypca 3HAaHHMs, JIETKO pellaeT TUIOBBIE 3aJadud, CIIOCOOEH K
CaMOCTOSITETILHOMY ITIOTIOTHEHUIO W OOHOBJICHHIO 3HAaHWH W YMEHUH B XOJe

JANbHENIel yaeOHOH 1 MpoheCCHOHANBHOM IeATENIbHOCTH

Y 10BNETBOPUTEIBHO
(3auTeHO)

CTYAEHT OOHapy>KMBaeT B LIEJIOM IPaBUJIbHOE NOHUMAHHE OCHOBHBIX BOIIPOCOB
MPOrpaMMHOIO MaTrepuajga, MOXET JaTh OIpeJelIeHNUs OCHOBHBIX IOHSTHH,
MIPOMACHHBIX B paMKax y4eOHOro Kypca, OJJHaKO M3JIaraeT UX HeI0CTaTOYHO YETKO
M / win He B TOJHOM O0O0BEME, MNPEAYCMOTPEHHOM YYEOHBIM MaTepHaoM
JIEKIMOHHBIX M NPAaKTHYECKUX 3aHSATHH, HE MOXKET BBIBECTH 3aKOHOMEPHOCTH H
CBA3aTh BOEIWHO pa3Hble YacTH Kypca; AOMYyCKaeT OTAENIbHbIE OMIMOKH B OTBETE U
MpU BBIMOJTHEHWW 33/1aHWM, pelIeHHe THUIOBBIX 3aJa4 MOXKET BHI3bIBATh
3aTpyAHEHHE, IPU 3TOM CTYyAEHT o0janaer HeoOXOAMMBIMH 3HAHMAMHU ISl UX
yCTpaHEHUs 0] PyKOBOJICTBOM IIPETIOIaBATENs

HeynosnersopurensHo
(He 3a4TeHO)

3HAHMS CTYJIEHTa OOPBIBOYHEI, HE MOKPBHIBAIOT BCETO IPEIMETa, CKOpEe 3aydeHBI,
4YeM TIOHSTHI W, KaK CIIEJCTBHE, CTYJICHT HE MOXET OOBSCHUTH CBSI3€ B paMKax
U3JI0)KEHHOI'0 MaTepuala, JaTh TOYHBIX ONpPENEICHUN MOHSATUH, MPOUIICHHBIX B
pamMKax Kypca, JaeT paciuibiBuaThie (OPMYJIUPOBKH, HE BIIAJCET B JIOJDKHOH
CTEIIEHW TEPMUHOJIOTME M TpHUEeMaMU pEUIeHWd TUIOBBIX 3a/ay; OIlICHKa
«HEYJIOBJIETBOPUTENIBHO», KaK MPaBUJIO, CTABUTCA CTYJIEHTaM, KOTOPhIE HE MOTYT
MPOJODKUATE 00YYEHUE WM MPUCTYIMUTHh K NMPO(EeCcCHOHATBHON JEATEILHOCTH 10
oxoHuaHun Komremka 0e3 MOMOJHHUTENBHBIX 3aHATHH ITI0 COOTBETCTBYIOIICH

JAHUCITUIIIIMHE

Tabmuua 3.2. — Mogens oueHku BbinodHeHUs 3agaHuii ®OC, OpUEHTHPOBAHHBIX Ha

BBIIIOJIHCHHUC paC‘{e’THO-Tpa(bI/IquKI/IX 3az[aHm71, SaﬂaHHﬁ, BBIIIOJIHCHHBIX I10 06p831_[y (B TOM YHUCIIC, B

KOHTPOJIBbHBIX paboTax)  T.II.
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OueHka

Kputepun BbICTaBIIEHUS OLIEHKU

OTIINYHO

(3auTeHO)

CamocTosTeNnbHOE, NMPAaBWIILHOE, MOJHOE (MCUYEPNBIBAIOIIEE) pEIICHHE 3aJaHHs:
COCTaBJICH TpPaBWIBHBIA  alTOPUTM  pEIICHUS 3aJayd, B  JIOTMYECKHX
paccyXaeHusX, B BbIOOpe GOpMyNT W pEHIeHHH HET OIMUOOK, CHeNaHBI
HEOOXOJIMMBIE MAaTEeMaTHYECKUE MPeoOpa3oBaHMsi W PACUeThl, MPUBOJSIIUEC K
MPaBUIBHOMY YHCIIOBOMY OTBETY, 3a7iaya pellieHa palioHaIbHBIM CITOCOOOM.
Hanuune monHOro, rpaMOTHOTO MOSICHEHHS K pAacyeTHBIM TIOKa3aTelsM, HX
aJIeKBaTHasl TPAKTOBKA W JIOTMYHBIC BBIBOJBI, SI3BIKOBAs TPAaMOTHOCTh, TOYHOE
HCTOJIb30BaHKE CTICUALHON TEPMUHOIOTHH.

KoppektHoe odopmuenne paboTel (cM. TpeOoBaHUSI K O(QOPMIICGHUIO PacCUETHO-
rpadUUeCcKuX 3a1aHui).

B ycrHoii Oecene (mpum HEOOXOAMMOCTH) OOYYAIOMIMICA IEMOHCTPHPYET
MPAaBUIBHOE TIOHUMAaHHE TPOIECCOB WM SBJICHUH, OMMUCAHHBIX B YCIOBUH 331a4H
WM CBSI3aHHBIX C HUMH.

Xopomo
(3auTeHo)

CamocrosaTenbHOE, MPaBUIIBHOE, IIOJIHOE pEIICHHE 3aJaHus: COCTaBJICH
NPaBWIBHBIA aITOPUTM PEUICHUs 3aJadd, B JIOTHYECKUX pACCYKICHUSIX U
pEUICHNH HET CYIIECTBEHHBIX OINMOOK, MPaBHJIBHO BBIOpAHBI (GOPMYINBI IS
peumcHuA, IOJYy4YCH BCpHBIﬁ OTBE€T, HO 3aJa4da pellcHa HEpAUOHAJIbHBIM
croco0oM WM JIomylieHa | HecylecTBeHHas OIIMOKa B pacyeTax.

Hanmare rpaMOTHOTO, HO HETOJIHOTO MOSICHEHUSI K PACUETHBIM ITOKA3aTelsIM, HX
aJleKBaTHasE TPAKTOBKA M JIOTHYHBIE BBIBOJBI, SI3BIKOBAas I'PAMOTHOCTH, TOYHOE
UCIIOJIb30BAaHKE CIICIIMATLHOM TEPMUHOJIOTHH.

KoppekTtHoe odopmienne paboTel (cM. TpeOoBaHUS K O(QOPMIICHUIO PacCUETHO-
rpaduueckux 3amanunii). Jlomyckaercs Hammune 1-2 HemoueToB B OhOpMIICHHU
WY TTOSICHEHUH K PEILICHHUIO.

B ycrHoit Oecene (mpu HEOOXOAUMOCTH) OOYYAIOIIMHUCA JIEMOHCTPHPYET

MPpaBUJIBHOC MOHUMAHUC ITPOUCCCOB UIIN HBJ’IGHHﬁ, OIMMCAaHHBIX B YCJIOBHU 3aJ1a4u.

VY 10BIETBOPUTENTHEHO
(3auTeHoO)

[IpencraBieHHOE pelieHe COOTBETCTBYET OJJHOMY U3 CIEAYIOIIMX CIIyYaeB:

- 3a/1aHU€ TIOHATO NMPAaBHJIBHO, B JIOTHYECKOM PACCYXKACHUH HET CYIIECTBEHHBIX
omrOOK, HO JIOMYyNIEHBI CYIIECTBEHHBbIE ONIMOKKM B BBHIOOpEe (OpMYJT HIH B
MaTeMaTHUYECKHX pacyeTax, KOTOpble IMPHBEIH K HEMPaBUWIBHOMY YHCIOBOMY
OTBETY;

- 3aJjaya pelieHa He MOJHOCTHIO (OTCYTCTBYET MPaBHJIbHBIN KOHEUHBIH OTBET, HO
€CTh BEPHO PacCUMTAHHBIC MPOMEKYTOUYHBIE TTOKA3aTeN) WK B 00meM BHIE (B
pellieHHH TPHUBEICHBI TOJIBKO HEOOXoAMMble QOpMyibl, 0e3 3aMeHbl OyKB
muppamu  wim  0e3 HEOOXOJUMBIX MaTEeMaTHYeCKUX NpeoOpa3oBaHWil U
BBIYUCIICHHH );

- OTCYTCTBYET OJJHa M3 UCXOIHBIX (OpPMYI, HEOOXOIUMAasl JUIsl pPEUICHUs 3a7adun
(W yTBEpXKICHME, JIeKAlllee B OCHOBE peEIICHUs) / B OJHOHW W3 HMCXOIHBIX
¢opmyn  pomymieHa ommOKa, HO  IPUCYTCTBYIOT  JIOTHUECKH  BEpHBIE
npeoOpa3oBaHus € HUMEIOUIMMHUCST (OpPMyJiaMH, HalpaBlIeHHbIE Ha pEIICHHUE
3a1a4H.

HenonHoe mosicHeHHe K pacdeTHBIM IIOKA3aTeNsiM, S3bIKOBas Oe3rpaMOTHOCTS,
HEJIOCTaTOYHOE BIIAJICHUE CIIELUAJIbHONH TEPMHMHOJIOTHEH WJIN €€ HEKOPPEKTHOE
HCHOJIb30BaHHE.

CymecTBeHHble OMIMOKKM B OQOPMIICHHHM pPabOThI, HANpPUMEpP, OTCYTCTBYET
MOCJIe/IOBATENIbHOE W3JIOKEHHE PEIIeHHs 3aJadd TpH HaJUYUKM T[PABHILHOTO

KOHEYHOro oTBeTa (CcM. TpeOoBaHUS K OGOPMIICHHIO pacyeTHO-rpaduuecKuX

68




3aJaHNN).

B yctHoi1 Oecene (mpu HEOOXOOMMOCTH) O0YUAIOLIMICS JEMOHCTPUPYET HAJTMUUE
npo0esoB B TEOPETHYECKHX 3HAHWAX, YMEHHHM AaHAIN3UPOBATh HH(OPMALIHIO,
COIIOCTABJIAT, AeJaTh 0000IIECHNS U BHIBOBI.

HeynosiersopurensHo
(He 3a4TeHO)

OtcyTtcTBHE penieHus JIMO0 HENMPaBUIIBHOE PEIICHUE 3aJaHus:

- 3aJaHWe TOHATO HEMPaBWIbHO, B JIOTHYECKHX PACCY)KACHHSAX IOIYLICHBI
CYIIECTBCHHbIC OIIMOKH, KOTOPbIC NPUBENHM K HENPABWILHOMY YHCIOBOMY
OTBETY;

- JOMyLIEHbl OMIMOKH B BBIOOPE HCXOOHBIX (HOPMYINBI, MPUMEHEHHUE KOTOPBIX
HE0O0XOIMMO JIJIsl peLIeHNs IPEICTaBICHHON 3aauW;

- HE TMPOBEJCHBI HEOOXOJHMMbIe MaTeMaTHYECKHE MPEeoOpa3OBaHUS U PACUETHI,
MPUBOJIAIINE K MPABUILHOMY YHCIOBOMY OTBETY, HE MPEICTABICH MPaBIHHBIHN
KOHEYHBIH OTBET.

OtcyTcTBUE TOSCHEHHUS / OIIMOOYHBIE MOSCHEHUS K PACYETHBIM [TOKA3aTelsIM, UX
HEeaJleKBaTHAas TPAKTOBKA, OTCYTCTBHE HEOOXOMUMBIX BBIBOJIOB, SI3BIKOBAs
0€3rpaMOTHOCTh, OTCYTCTBHE B TIOSICHEHUH CIICIIMATEHONW TEPMUHOJIOTHH.
CyiecTBeHHbIC OMIMOKH B O()OPMIICHHM PAa0OThI, CO3JAIONIUE MPETATCTBUS JIJIS
MMOHUMAaHHS JIOTUKU ¥ TIOCIIE0BATEILHOCTH PELICHUS 3a1a4H.

B ycrHoii Oecene (mpum HEOOXOAMMOCTH) OOYYAIOIIMKACA JIEMOHCTPHPYET
OTCYTCTBHE KaKHX —I10O0 3HAHUH IS BEJICHUS JIMAJIOra O MPOLECCax U SIBICHUSX,

OIMMCaHHBIX B YCJIOBHHU 3aJ]a4u.

Tpebosanus k oghopmaeHuro
pacuemno-epaguieckux
3a0aHUll, 8bINOIHEHUS.
3a0anuii no obpasyy (6 mom
yuce, 8 KOHMpPOLbHbIX

pabomax) u m.n.

Boinoanennoe 3adanue 00JNCHO GKIIOUANb!

- HauMeHosanue 3a0anus (Hanpumep, 3a0aya 1);

- popmyna (-v1), Komopwvie UCNOIBL30BAHYL OISl peleHUs: 3a0adu (ROONYHKMA 3a0a4l);

- NOCNIe008AMENbHOE U3LONCEHUE PEULeHUs 3a0aYU,

- KOHeuHblll pe3ylbmam, ¢ yKazanuem eOuHuy usmepenus, Hanpumep, «Omeem: A) P =
120 py6.; B) Q = 250 wm.». Eciu ycrosue 3adauu npedcmasieno 6 euoe madiuybl,
umeroueti nycmole cmonoyvl U / Ui CMpoOYKU, MO OMEEMOM SGISemcs 3aN0JIHEeHHAS.
mabauya.

Tabmuma 3.3. —

Mopnens onenku BbinongHeHHs 3anaHuil POC, OpHUEHTHPOBAHHBIX Ha

BBIIIOJTHEHUE TBOPUYECKUX 3aJaHUM  pa3IMYHOTO YPOBHS  CJIOKHOCTH, LIEJIEBOIO Ha3BaHMS,

MPOJYKTUBHOCTH, IBPUCTUYHOCTH, B TOM YHCIIE, pa3HOYPOBHEBbIE 3aJJaHUs (HA OCHOBE MPaKTUYECKOU

CUTYyallMu), aHaJll3 W pELIeHUS MNPAKTUUYECKUX CUTYallMOHHBIX 3aJaHUi (KEWCoB), 3aJaHus JUIS

pa3pabOTKH  TBOPUYECKHX
cooOIIeHnH, 3a0aHus s
HArpax ! T.IL.:

MMPOCKTOB, 3adaHud IJI1 TOATOTOBKH HpGSGHT&HHﬁ / MYJIbTUMEONA

MOATOTOBKH M Y4YacCTHUsd B JACJIOBBIX / CIOKCTHO-POJICBBIX / HUMUTAIlMOHHBIX

Ouenka Kpurepuu BbICTaBIEHUS OILIEHKU
OTnnuHOo AKTHBHOE y4YacTHE B aHamu3e M OOCYXIEHHUH MPOOJIEMHON CHUTyalluu.
(3auTeno) OOydJaromuiicss JEeMOHCTPUPYET HaBBIKM TIOWCKA PEJICBAaHTHOH, TIONHOM,

JNOCTOBepHOW  WH(oOpManmu Ui aHaiuu3a, WCIONb3yeT HOPMATHBHBIC,
nH(OPMAITMOHHO-aHATUTHIECKHE, CTaTHCTUYECKHE VMCTOYHUKH. Ymeer
OTIPENICIINTh CBOIO POJIb U B TOJIHOW MEpEe BBIIOJHUTH CBOM (YHKLMH B paMKax
KOMaHIHOH paboThI.

CobmrojaeT MPUHIMIIEI EIOBBIX KOMMYHHUKAIMH M MpaBWiIa JEJIOBOTO ITHKETA
MPH B3aWMOJICHCTBUU C JIPYTUMH OOy4arommuMucs, cHOpMHUpPOBaHHBIE HABBIKU
MPE3EHTALMN Pe3yIbTaTOB COOCTBEHHON paboThl U pabOTHl KOMaHIBL.
JleMOHCTpHpPYET BCECTOPOHHEE, CHCTEMAaTHUECKOe U IIyOOKOe 3HaHUE Y4eOHOTO
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MaTtepuana, TOYHO, YeTKO U KOHKPETHO OTBEUYAET Ha BOMPOCHI, MOXKET J0Ka3aTh U
MPOMJUTIOCTPUPOBATE CBOM PACCYXKJCHHSI TMPAKTUYCCKUMH TPUMEpPaMU, IIpU
OTBETE Ha BOMPOCHI PacCyXJaeT, ONMPasiCh Ha 3HAHUS, TOJYUICHHbIE KaK B paMKax
JAHHOTO Kypca, TaK W TPU H3YyYCHHH APYTUX CMEXHBIX ITUCIHILINH, yMEeT
CBOOOJIHO BBIMOHATH MPAKTHUECKUE 3a/IaHusl, IPEIYCMOTPEHHBIE MTPOrPaMMOi, B
TOM 4HCJIE, pellaeT HeCTaHAapTHBIC 3aJlayd, B IIEJIOM OTBETHl IIyOOKUE,
000CHOBaHHBIE M 3aKOHYEHHBIE OTBETHI.

Xoporio
(3auTeHO)

AKTHBHOE ydYacTHE B aHalu3e M OOCYXIEHHH TMPOOIEMHON CHTyaluu.
OOyuaromuiicss JIEMOHCTPUpPYET HaBBIKM TIOMCKA PEJIEeBaHTHOH, IOJHOM,
JNOCTOBEpHOW  WH(popMamuu Ui aHajdu3a, MCIOJIB3yeT HOPMATHBHBIC,
nHGOPMALMOHHO-aHAIUTHYECKHE, CTaTUCTUYECKUE  HCTOYHUKU. Ymeer
OIIPENEeNINTh CBOU POJb M B IIOJHON MEpE BBIIOIHUTH CBOU (PYHKIMH B paMKax
KOMaHTHOH paboThI.

CoOnroaeT MPUHUMIEL JETOBBIX KOMMYHUKAIMH W TIpaBWjia JICJIOBOTO 3THKETA
IIPU B3aUMOJCHCTBUU C IPYTUMH OOYHYaIOIIMMUCS, C(HOPMHPOBAHHBIE HABBIKU
MIpEe3eHTANNN PE3yIbTaTOB COOCTBEHHOW PaOOTHI.

B cBoux oTBeTax Ha BOMNPOCHI YE€TKO (OPMYJIUPYET OMNPEHACICHUS M MOXKET
MMOKa3aTb B3aMMOCBA3b Pa3IMYHBIX yacTen HpOﬁﬂeHHOFO B paMKax JaHHOIroO
y4eOHOro Kypca Marepuana, CTYAEHT JAEMOHCTPHUPYET CHOCOOHOCTh K
Pa3MBIIIICHHUIO, IPH OTBETE Ha BOIIPOCH! PAaCCYKIAeT, ONHUPAasiCh Ha MOJyUCHHBIC B
paMKax JaHHOTO Kypca 3HaHWs, JIETKO peIlacT THUIMOBBIE 3a/auyM, CIIOcOOEH K
CaMOCTOSITEJIbHOMY TIONOJIHEHHIO M OOHOBJICHWIO 3HAaHMH M YMEHUH B XOfe

JanbHenel yueOHol 1 mpoeCCHOHANBHON e TeNFHOCTH

Y 10BNETBOPUTEIBHO
(3auTeHO)

OOydvaromuiicss yJ4acTByeT B aHalu3e W OOCYKIEHHH NPOOIEMHON CHTyalluH,
JEMOHCTPHUPYET HABBIKM TOMCKa WHQOPMAIMH JAJISl aHAN3a. YMEET BBITIOJIHUTD
CBOM OCHOBHBIC (DYHKIIMU B paMKax KOMaHIHOU pa0oThl. COOJIIOACT MPUHIIMIIBI
JIETIOBBIX KOMMYHHKAIIMid W TPaBUJIa JIEJIOBOTO STHKETAa TPH B3aUMOJCHCTBHUU C
JIPYTUMHA 00yYarOIIHMHUCH.

OOHapyxuBaeT B 1I€JIOM NpPaBWIbHOE TIOHHMMAaHHE OCHOBHBIX BOIPOCOB
MPOTPaMMHOI'0 MaTepualia, MOXXET JaTh OIpe/lesIeHHs] OCHOBHBIX TIOHSTHH,
NPOWICHHBIX B paMKax Y4eOHOro Kypca, OJHAKO H3JIaraeT HMX HEJI0CTaTOYHO
YeTKO W / WM HE B MOJHOM O00OBEMeE, MPEeIyCMOTPEHHOM Y4YEeOHBIM MaTepuaioM
JIEKIMOHHBIX W MPAKTUYECKUX 3aHITHH, HE MOXKET BHIBECTH 3aKOHOMEPHOCTH U
CBSI3aTh BOEJIMHO Pa3HbIC YacTH Kypca; OMyCKaeT OT/AEbHbIC OINOKH B OTBETE U
NpU  BBINOJHEHUH 33/IaHWH, pEIICHHE THIOBBIX 33/1a4 MOXKET BBI3BIBATH
3aTpyJIHEHHE, TP 3TOM CTYISHT OOJajaeT HEOOXOIMMBIMH 3HAHHMSMHU IS MX
yCTpaHEHHs T0]] PYKOBOJICTBOM IIPETIOIaBaTesI

HeynosnersopurensHo
(He 3a4TeHO)

OOyuaromuiicsi MpUHAMAET MACCUBHOE ydyacThe (WM HE YyYacTBYeT) B aHAJIM3e
npoOJeMHOM CcUTyauMd M KOMaHAHOM pabore. 3HaHUS o0Oydaromerocs
OOpPBIBOYHBI, HE HMOKPBIBAIOT BCETO IIPEIMETa, CKOpee 3ayueHbl, YeM IOHSTHI H,
KaK CIIEJICTBHE, CTYJICHT HE MOXET OOBSCHUThH CBSI3€H B paMKax H3JI0KEHHOTO
MaTepuana, 1aTh TOYHBIX ONPEACICHUN MOHATHH, NIPOMICHHBIX B paMKax Kypca,
JaeT paciuibiBYaTele  (OPMYJTMPOBKH, HE BlajeeT B JIOJDKHOM CTeleHH
TEPMHMHOJIOTHE M  TNPUEMaMu  pelIeHHus  THUIOBBIX  33/4ay;  OLICHKA
«HEYJOBJIETBOPUTENIBHOY», KaK IIPABUIIO, CTABUTCS CTYACHTAM, KOTOPbIE HE MOTYT
MIPOJOIDKUTH O0YYEHHE WIIM MPUCTYNUTH K MPOPECCHOHATBHON AESITENFHOCTH 10
okoHuaHun Komnemxa 0e€3 AONONHUTENBHBIX 3aHATHH IO COOTBETCTBYIOLICH
JUCIUIIIINHE.
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JlaHHbIe MOJIENH, SIBISSACH CTYACHTOLIEHTPUPOBAHHBIMH, ITO3BOJISIIOT CPOKYCHPOBATh BHUMAHUE
Ha pe3yNbTaTax KaXKJIOoro OTAEIbHOTo cryneHTa. [IpemnokeHHbIe MoKa3aTeldd OLEHKH pe3yIbTaToB
00y4eHHs MO3BOJIIOT CHEIATh BBIBOABI 00 YpOBHE OOY4YEHHOCTH KaKAOTO OTIEIBHOTO CTYAEHTa U
1IaTh €My PEKOMEHJALWU Ui JajdbHEUIIEro YCHEIIHOTO MPOJBUKEHUS B OCBOCHHHM HAaBBIKOB WU
YMEHUH’, HeOOXOJMMBIX B TPO(PECCHOHATBHOM I TETLHOCTH.

[TpenyoskeHHBI  (POHA OLIGHOYHBIX CPEACTB MOXET OBITh HCIHOJB30BAH /ISl  OICHKH
pe3yabTaToB  OOy4YeHHMsS OTAEIBHOTO CTYACHTa, a TakkKe JUII BBIOOPKHM CTYACHTOB 11O
COOTBETCTBYIOIIEH CIIEIIMATBHOCTH.
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