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KoMIIeKT KOHTPOJIbHO-OIICHOYHBIX CPEACTB JJIA TEKYIIETo KOHTPoJsi 1mo ydeOHomy mpeamery OYIIL.11
Xumus paspaboran Ha ocHoBe DenepanbHOrO0 TOCYJApCTBEHHOTO 00pa30BaTelIbHOrO CTaHAapTa II0
CHEeUMATBHOCTH cpenHero mnpodeccuonanbHoro obpaszoBanus 40.02.04 IOpucnpynenius (mpukas
Munnpocsemienus Poccun ot 27.10.2023 Ne798, 3apeructpupoBan B Muntocte Poccun 01.12.2023 Ne
76207); nHa ocHoBe TpeOoBanuii demepaibHOTO TOCYIAPCTBEHHOTO 0OOpPA30BATEIILHOTO CTaHAapTa
cpenHero oOmiero oOpazoBaHus (yTBepkaeH mnpukaz MwunHoOpHayku Poccum ot 17.05.2012 N413,
3apeructpupoBadn B Munrocte Poccuu 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanbpHOii
o0Opa3oBarebHON MPOrpaMMbl CpefHero obmiero obpaszoBaHus (mpuka3 Munnpocsemenus Poccuu ot
18.05.2023 Ne 371, 3apeructpupoBan B Muniocte Poccum 12.07.2023 per.Ne 74228) (B pen. ot
19.03.2024); ¢ yuerom «KoHuenuuu mpenogaBaHus 0OLICOOPAa30BATENbHBIX JIHCHUILIMH C YYE€TOM
npo(hecCHOHAIBHON ~ HAMPaBJICGHHOCTH MPOTPaMM  CPEIHET0  MPOoQeCCHOHATBLHOTO  00pa3oBaHMS,
peanu3yeMbIx Ha 0a3e OCHOBHOTO 00miero oopazosanus» (Pacnopsnkenne Munnpocsemenuss Poccuu ot
30.04.2021 Ne P-98); B coorBerctBuu ¢ [lomokeHHEM O TEKYIIEM KOHTPOJIE YCIICBAEMOCTH H
IPOMEXYTOYHON arrecTanuy odydaronuxcs MBanreeBckoro ¢uimasa MOCKOBCKOTO MOJIMTEXHUYECKOTO
YHHUBEpPCUTETA.

Opranu3zanus-paspadoTyuK:
MBanrteeBckuil Gpuiman MOCKOBCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA

PaspatGorumkmu:
H.H. TuxonoBa, mnpenonaBarens IBanteeBckoro ¢uimana MOCKOBCKOTO TOJIHTEXHUYECKOTO
YHHUBEPCUTETA;
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1. ITACITIOPT KOMIIVIEKTA KOHTPOJIbHO-OEHOYHBIX CPEACTB

1.1. Ob6sacTh IPpUMeEHEHHUSI KOMILIEKTA KOHTPOJILHO-0LEHOYHBIX CPeICTB

KOMIUIEKT OIleHOUHBIX CPEJCTB IMPEAHA3HAYCH JJIs OLICHKH PE3YJIbTaTOB OCBOCHUS Y4EOHOTO IIpeaMeTa
OVYIIL.11 Xumus:

JINYHOCTHBIE pe3yJabTaThbl

1) rpaxx1aHCKOr0 BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOUIMMHCA CBOMX KOHCTHTYLIMOHHBIX IPaB M OOS3aHHOCTEW, YBa)KEHHS K 3aKOHY H
IIPaBOIOPAIKY;

IIPEJICTaBICHNS O COLMAIBHBIX HOPMAaxX M NPaBUIIAX MEKINYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKON NESATEIBbHOCTH IPU CO3AAHUU YYEOHBIX NMPOEKTOB, PELICHUU
y4eOHBIX U [103HABaTEJIbHbBIX 3aJay, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHHMMAaTh W IMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTMKY M apryMeHThl APYTUX INpHU
aHaJIM3e Pa3IMyYHbIX BUJIOB YUEOHOM NesATEIbHOCTH;

2) maTpUOTHUYECKOTO BOCIIUTAHUSA:

ONECHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTCUYCCTBCHHOM XHMUU,
YBAXXCHHA K IPOHECCY TBOpPUCCTBA B obnactu TCOPHMU U MNPAKTHYICCKOTO HNPHUMCHCHHA XHUMHH,
OCO3HAaHHUA TOIO, YTO AOCTHMIKCHUA HAYKU CCTb PE3YJIbTAT AJIUTCIIbHBIX Ha6JIIOI[eHI/II\/JI, KPOIOTJIIMBBIX
SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpyda y‘-IéHI:IX H IIPAKTUKOB;

HHTCpCCa M IIO3HABATCJIBHBIX MOTHBOB B IOJYUYCHHUHW W IMOCICAYIOIIECM aHAJIN3C I/IH(1)OpMaI_II/II/I (6]
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOI\/JI OTEYCCTBCHHOM XHUMHU,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

CIIOCOOHOCTH OLICHUBATh CUTyallUHl, CBA3AHHBIC C XHMHUYCCKHUMU ABJIICHUAMH, U TPHUHUMATbH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OII€HHBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C MO3ULIUH HPaBCTBCHHLBIX U
IMPaBOBBIX HOPM U OCO3HAHUC MOCIEACTBUI 3TUX IMMOCTYIIKOB,

5) dusmyecKoro BOCIUTAHUS:

NOHUMAaHMs IIEHHOCTEH 3/10pOBOro M 0e30macHoro obpasza *H3HH, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOuro/IeHHs MpaBwil 0€30MacHOr0 OOpallleHUs] C BEIIeCTBAaMHM B OBITY, MOBCEIHEBHOW XU3HH U B
TPYAOBOM AEATEIBHOCTH;

NOHMMAHUS [IEHHOCTH NPaBWJI HHIUBUAYAIbHOIO M KOJIJIEKTUBHOTO O€30MACHOTO MOBEACHUS B
CUTYaLUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHUS MOCIEACTBUM U HENPUSTHUS BPEAHBIX MPHUBBIUEK (YNOTPEOJIEHUs alKOroJis, HapKOTUKOB,
KYpEHHUs);

6) TPYZOBOT0 BOCIIMTAHUS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON AESITENbHOCTH, OOIECTBEHHO
M0JIE3HOM, TBOPUECKOH U IPYTHX BUJAX JESTENbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE y4acTHE B PELICHHM NMPAKTHUECKUX 3a/1a4 COIMAJIbHON HANpaBICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY HU3YyYEHHMIO MpodeccHil pa3iuyHOro pojia, B TOM 4YHCJIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XEHHUs K TPYLY, JIOASIM TPyJla U pe3ynbTaTaM TPYA0BOM 1€ATENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAITbHOW Tpaekropuu oOpa3oBaHUs, Oymylien
npodeccun M pean3aliil COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00I1IeCTBa;

7) OKOJIOTHYCCKOT'O BOCIIMTAHUA:

HKOJIOTHYECKHU 1eIeCO00pa3HOr0 OTHOIICHUS K MPHPOJIE, KAaK UCTOYHHUKY CYLIECTBOBAHMS >KU3HU Ha
3emie;

NOHUMAaHHMA TJI00AJBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHX MPOIECCOB
Ha COCTOSTHHE IPUPOTHOM U COIMANbHON CPEJIbI;

OCO3HAHHMS HEOOXOAMMOCTH HCIHOJB30BAHUS JOCTIDKEHHMH XUMHHM JUISI pEIIEHUS BOIPOCOB
paMoHaIBFHOTO IPUPOAOIOIH30BAHNUS;

aKTHBHOTO HEMPHSATUS JICHCTBUI, NPUHOCSAIIMX Bpel OKPYKAIOIIEH NPHPOJHON cpene, yMEHHS
IPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBHUS NPEANPHHUMACMBIX NEHCTBUN U
Npe0TBPALIATh UX;

HaJIMYUSl Pa3BUTOTO SKOJIOTHUECKOTO MBIIIICHUS, SKOJIOTHYECKOH KYJIbTYpBhI, ONBITa JESATEIbHOCTH
DKOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHHsS  pPYKOBOJACTBOBATHCS WMH B  IO3HABaTEIHHOM,
KOMMYHHKAaTHBHOH M COLMAIBHOW TPAKTHKE, CIIOCOOHOCTH WM YMEHHS AaKTHBHO HPOTHBOCTOSTH
uaeosioruu xemohoobuu;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
00LIECTBEHHON IIPAKTHUKH;

INOHUMAaHMs CHEU(PUKM XUMHM KaK HAyKH, OCO3HAaHHUA €€ poju B (OPMHPOBAHHUU PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEIIOCTHOTO MPEJICTABICHIS 00 OKPYXAIOIIEM MUPE KaK O €IHHCTBE
IPUPOJIbI M YEJIOBEKA, B MIO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUH MPOOJIEM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000# 3HAUUMOCTH XUMUH /ISl COBPEMEHHON UBUIM3AIMY: B €€ TYMaHUCTHUECKON
HAIpaBJIEHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPbI, PEIIEHUU
MI00aTBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA - CHIPHEBOM, SHEPTETHUUECKOM, MUIIEBON
Y 9KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYEHUH YCIOBUM yCIIEUTHOTO TpyAa U
9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKAO0T0 YieHa O0IeCcTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: IOHHMAHMS CYHIHOCTH METOJOB IIO3HAHMS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS Ul aHAIU3a U O0bSICHEHUS
SBJICHUH OKPYXKAIOIIEr0o MUpPAa M MPOUCXOJAIIMX B HEM M3MEHEHHUH, yMEHHs AenaTb 00OCHOBAHHBIE
3aKJIFOYEHHS HAa OCHOBE HAyYHBIX (PAaKTOB M MMEIOLIMXCS JAHHBIX C IEJIbI0 MOJTYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIBHO HCIOJIb30BATh XUMUUYECKHE 3HAHUS U1 PellieHus: IpoOiieM B peabHbIX
YKU3HEHHBIX CUTYalUsX;

MHTEpeca K TO3HAHUIO U MCCIIEIOBATENBCKOMN ACSITEIBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpPEephIBHOMY OOPa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTHBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax NpohecCHOHATbHON AeATEIbHOCTH.

MeranpeameTHblie pe3yJabTaThl

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSATEIILHO (POPMYITHPOBAThH U AKTYaTHM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;



ONpEeNeNATh LU ACSITENbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HX JIOCTUKEHUS, COOTHOCHUTH
pe3yNbTaThl IEATEIBHOCTH C MOCTABIEHHBIMH LIETISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOrO0 MBIILICHUS - BBIJIEIATh XapaKTEpHbIE
MPU3HAKYU MOHSATUN U YCTAHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHS IS
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIACCU(PUKALIUY BEIIECCTB U XUMHUYECKHUX PEaKIIHIA;
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUIMMU;

CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIYKTUBHBIC, JCIyKTUBHbIE, I10 AaHAJIOTUHU), BBIABIAThH
3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKIJIIOUCHUS;

NPUMEHSATh B IpPOIECCe MO3HAHUS, HUCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIH,
peoOpa3oBbIBATh MOJICIbHBIC MPEICTABICHUS - XUMUYECKUI 3HAK (CUMBOJI) AJIEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHME XUMHYECKOW peaklMd -MpU PpPEUIeHHWH Y4eOHBIX I103HABAaTEIbHBIX U
MpPaKTUYECKUX 3aj7a4, TMPUMEHITh Ha3BaHHbIC MOJCIbHBIC TMPEJACTABICHUS ISl  BBIABJICHHS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECCTB U XUMHUYECKUX PEAKITUH.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

BJIaACTb OCHOBAMH METOJJOB HAYUYHOTO ITO3HAHHUA BEIIECCTB U XUMHWYCCKUX peaKHHﬁ;

Q)OpMYJ'II/IpOBaTL O M 3aJadud HCCICOOBAHUA, HMCIIOJIB30BAaTh IIOCTABJIICHHBIC M CaAMOCTOATCIIBHO
C(l)OpMy.]'II/IpOBaHHBIe BOIIPOCBHI B KA4YC€CTBC HHCTPYMCHTA IMO3HAHHWA W OCHOBBI JISA (bOpMI/IpOBaHI/IH
TUITIOTE3bI 11O IIPOBEPKE IIPABHUIIbHOCTH BbICKA3bIBACMbIX CY)KHGHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIBHOI'O INNIAHUPOBAHUA W NPOBCACHUSA YUCHUYCCKUX IKCIICPUMCHTOB,
COBCPHICHCTBOBATb YMCHU Ha6J'IIOI[aTB 3a XOJO0M IIponecca, CaMOCTOATCIbHO ITPOTHO3UPOBATHL €I'0
pe3yibTar, (I)OpMy.]II/IPOBaTL O606H.[€HI/I$I U BbIBOJAbI OTHOCHUTCJIBHO HOOCTOBCPHOCTU PE3YJIILTATOB
HCCIICOOBaHUsA, COCTABIATH 000CHOBAHHBIN OTYET O HpOHeHaHHOﬁ pa60Te;

HpI/IO6p€TaTB OIIBIT y‘IeHquCKOﬁ PICCJ'ICI[OB&TCJ'IBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTU, IIPOABIIATH
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHMCKY MCTOHNOB PCHICHUS IMPAKTUYCCKUX 3ada4,
MMPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUA.

3) pabora ¢ uHpopmaIuei:

OPUEHTUPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WHGPoOpMalMK (HAy4yHO-TIOMYJIIpHAs JHTEparypa
XMMHUYECKOTO  COZAEp)KaHus, CIpaBOYHble mocoOusi, pecypchl HWHTepHeTa), aHaJIW3UPOBATH
UHGOPMALIMIO PA3TUYHBIX BUJIOB U (OPM Ipe/ICTaBICHUs, KPUTUYECKH OLIEHUBATh €€ JI0CTOBEPHOCTh
Y HEPOTUBOPEUNBOCTH;

(GopMynHUpoBaTh 3aMpoCkl U MPUMEHATh pa3jIMYHbIE METO/Abl IpU MOHMCKE M 0TOOpe MH(popMaru,
HE00X0IMMOM /IS BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeEHHOrO TUIIa;

nproOpeTaTh OMBIT UCMOJIb30BAaHUS UHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH M Pa3IMUHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (popMmy mpencraBieHUs UHGopManuu (cXeMbl, rpadukw,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAaYYHBIH SI3bIK B KAuyeCTBE CpEJCTBAa MpU paboTe ¢ XUMHUYECKOW HHbOpManuei:
OPUMEHSATh MEXIpeaMeTHble ((pU3nyecKue M MaTeMaTU4YecKHe) 3HaKh U CHMBOJIBL, (HOpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBAThH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH.

. a) oOmeHue:



— 3a/1aBaTh BOIPOCHI IO CYMIECTBY 0OCYXTaeMOI TEMBI B X0JI€ TUAIOTA W/ WU AUCKYCCUH, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS IPEAI0KEHHON 3a/1a4H;

5. 0) coBMeCTHas IESITEIBHOCTD:

— BBICTYNAaTh C TpPE3CHTallMed  pe3yabTaTOB  MO3HABATEIILHON  JESITENBbHOCTH, IOJYYCHHBIX
CaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHEHUH XHMHUYECKOTO IKCIICPHUMEHTA,
MPAKTUYECKOH pa0OTHI IO MCCICAOBAHUIO CBOMCTB HM3ydaeMBIX BEINECTB, peaIH3alud y4eOHOTo
npoekta W (HOpMyIHpOBaTh BBIBOJBI IO Ppe3yJbTaTaM IPOBEACHHBIX HCCICIOBAHUN MyTEM
COTJIACOBAHUS MO3UIMI B X0J1€ 00CYK/ICHUS 1 OOMEHA MHECHHUSMHU.

6. a) caMOOpTraHHU3aIU:

— CaMOCTOSTENILHO TUTAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO JNESATEIBHOCTD, ONPENEIss e&
e W 3aJa4d, KOHTPOJHPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpejiaracMblii
QITOPUTM JCUCTBUI MPU BBHIMOJHEHUH Y4EOHBIX M HCCIIEIOBATENILCKUX 3a]ad, BHIOMpaTh Hamboiee
3¢ (dEeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM MOIYICHUS HOBBIX 3HAHUH O BEHIECTBAX M XMMHUYCCKUX
peakuusx;

7. 6) CaMOKOHTPOJIb:
— OCYILIECTBJIATH CAMOKOHTPOJIb CBOCH JIEITEIILHOCTH HAa OCHOBE CaMOAHAIIN3a U CAMOOIICHKH.

HpeJIMeTHI)Ie pe3yJjbTaThbl

1) chopmMupoBaHHOCTh MPEICTABICHUI: 0 XUMHUUYECKON COCTABIISIIONICH €CTECTBEHHOHAYYHOM KapTHHBI
MUPA, POJIU XUMUHU B MIO3HAHUU SBICHUIN NPUPOJbI, B HOPMHUPOBAHUH MBIIIEHUS U KYJIBTYPbI JUYHOCTH,
ee (YHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOM Ui peHIeHHs] MPAKTUYECKUX 337a4 U SKOJOTHYECKH
000CHOBAHHOTI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

2) BIaJeHUE CUCTEMOW XMMMUYECKHUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIIOJATAIOIINE IOHATHUS
(XMMHYECKHUIl JIEMEHT, aToOM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, p-, d-dJICKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIA, BaJICHTHOCTb, AJIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIN 00beM, YIIIEpOIHBIN CKeNleT, (YHKIMOHANbHAS TpyINa, pajuKai, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U a30TCOJEPIKAIINE COEAUHEHMS,
OMOJIOTMYECKH aKTHBHBIE BELIECTBA (YTJIEBO/IbI, JKUPbI, OEIKH), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHs, KPUCTAJUIMYECKas pPEIIeTKa, THUIbl XUMHUYECKHX peakUui
(OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30-U IHIOTEPMHUYECKHE, pEaklMM HOHHOrO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJICKTPOJIMTBI, AJIEKTPOJUTHUYECKAsd TUCCOLUALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM peakluu, XMMHUYECKOE PABHOBECHE), TEOPHUH M 3aKOHbI (TECOPUS XUMHUECKOIO
CTpoeHusI opraHuyeckux BemectB A.M. byrnepoBa, Teopusi >IEKTPOIMTHYECKON JAHCCOLUALINH,
nepuoanueckuii 3axkon J[.1. MeneneeBa, 3aKk0H COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (AKTOJOTMUYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, NOJIYYEHUH U Oe30macHOM
UCIMOJIb30BAaHUM BAXKHEMIIMX HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB B OBITY M NPaKTUYECKOMH
JESATEIIBHOCTH YEJIOBEKA,

3) chopMUpPOBAaHHOCTh YMEHUH BBIABIATH XapakTepHbIE MPU3HAKU U B3aUMOCBS3b U3YYEHHBIX MOHATHIH,
IPUMEHSTh COOTBETCTBYIOIIME MOHSTHUS IPH ONUCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPALLEHUI; BBISBIATH B3aUMOCBA3b XUMUYECKUX 3HAHUM C TOHITUSIMHU U
MPEJICTaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4)  chopMHpPOBAaHHOCTP  yYMEHHUH  HUCIHOJB30BaTh  HAMMEHOBAHUSA  XUMHYECKHX  COEIUHEHHM
MEXIYHAPOJHOIO COK3a TEOPETUYECKON M NMPUKIIAJHON XMMUU U TPUBUAIBHBIE HA3BaHMS BAaXKHEHUIINX
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BElIECTB (ITUJIEH, alleTUIICH, IJIUIEepuH, (peHon, ¢popManbaeru, YKCycHas KUCIOTa, TJIMIUH, YyTapHbId
ra3, YrJeKWUCIbId Tra3, aMMHakK, raileHas HW3BECTb, HETalleHas HW3BECTb, MHUTbEBAs COJA M APYTUX),
COCTaBIJIATH (HOPMYJIBI HEOPTaHWYECKHX W OPTaHWYECKUX BEIIECTB, YPABHEHUS XMMHYECKHX PEaKIIHH,
OOBSACHATH UX CMBICH; IOATBEPKAATh XapAaKTEPHbIE XMMUUECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMU U 3aIIUCSIMHU YPAaBHEHUM XUMUYECKUX PEAKIIUiA;

5) chopMHpOBaHHOCT, YMEHHUI YCTaHAaBIUBATh MPUHAAICKHOCTh HM3YYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB K OIpPE/IeJICHHBIM KJIaccaM U IpyIIaM COeIMHEHUH, XapaKTepu30BaTh UX COCTaB
U BaKHEHIIINE CBOWCTBA; OMPEIEsITh BUIbl XUMUUECKHUX CBsI3el (KOBaJeHTHas, HOHHAs, METAJUIMUECKas,
BOJIOPOJIHAS ), TUIIBI KPUCTAIIIMUYECKUX PELIETOK BEIIEeCTB; KIaCCU(PUIMPOBATH XUMUYECKUE PEAKIIHH;

6) BJIaZicHWe OCHOBHBIMH METOJIaAMH HAYYHOTO TIO3HAHUS BEIECTB U XUMUYECKUX SIBICHUH (HaOroneHue,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE);

7) cpopMHUPOBAaHHOCTH YMEHHMH NPOBOJUTH pPACUYEThl MO XUMHUYECKUM (OpPMYylIaM H ypaBHEHUSIM
XUMHUYECKHX pEaKIUil ¢ MCIONb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIIOBUS) Ta30B, KOJMYECTBA BEILECTBA;
UCIIONIb30BAaTh CHCTEMHbIE XUMUYECKHE 3HAHWS JUIS MPUHATHS PEIIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;

8) copMUpPOBAaHHOCTh YMEHUI IIAHUPOBATh U BBIMOJIHATH XUMUYECKUI 3KCHEPUMEHT (IIpEeBpaICHUS
OpPraHMYECKUX BEIIECTB MPH HArpeBaHHH, MOJIyU€HUE ITUIICHA M M3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peakuuu Ha ajbAErubl, KpaxMall, YKCYCHYIO KUCIIOTY; JA€HaTypalus OeJIKOB IpU HarpeBaHUH, LIBETHbIE
peakuu OEIKOB; MPOBOIUTH PEAKIMHM HOHHOTO OOMEHa, OIpPENeNATh Cpely BOAHBIX pacTBOPOB,
Ka4eCTBEHHBIE PEaKIWU Ha Cynb(]ar-, KapOOHAT- M XJOPHI-aHUOHBI, HA KATHOH aMMOHHS; pelIaTh
JKCIIEpUMEHTaJIbHbIe 3a7auu 1o TeMaM "Meramibl" u "Hemeramnsl") B COOTBETCTBMM C IpaBUJIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHWH C BelIeCTBAaMH M JaOOpaTOpHBIM 000pYAOBaHUEM;
MPEJICTaBISITh PE3yAbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUI COOTBETCTBYIOIIMX
peakuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;

9) chopMUpPOBAaHHOCTh YMEHUSI aHATU3UPOBATH XUMHUYECKYI0O HMHGOpPMAIMIO, MOTY4aeMyl0 M3 Pa3HBIX
HCTOYHUKOB (CpeACcTB MaccoBoi MH(poOpMannuu, cetb IHTEpHET u Apyrue);

10) chopMHpOBaHHOCT, yMEHUHN COOJIOATh IMpaBUjIa KOJIOTHYECKH IIEJIECO00pa3HOTO TOBEACHUS B
OBITY W TPYIOBOM NEATETHLHOCTH B IIENIAX COXPAHEHMsI CBOETO 3J0POBBbS M OKPYXKAIOUIEH MPUPOIHON
CpeJbl; YUUTHIBATh ONACHOCTh BO3/EHCTBHS Ha >KMBBIE OPTaHMU3MbI OINPEAEICHHBIX BEIIECTB, MOHUMAs
CMBICJI ITOKA3aTels IPEIEIbHON JOIYCTUMOM KOHIIEHTPALMH.



2. KOMILIEKT KOHTPOJIbBHO-OHEHOYHBIX CPE/ICTB YYEBHOI'O ITIPEJIMETA
OVIIL.11 Xumus

2.2.1. TecrupoBanue

TUITOBBIE BOITPOCBHI TECTA Ne 1
(BXOIHOM KOHTPOJIb)

1. JdomoHuTH:
XHUMHUYECKUH 3JIeMEHT MarHuil HaXOgUTCS: B
nepuoe,
rpymre,
MOATPYIIIIE.
2. Bbi0paTh NpaBUJIbHbBIN OTBET:

ATOM KHCIIOPOJIa UMEET CJIEIYIOIIEe PacpeIeICHUE HIEKTPOHOB 10 SHEPreTUUECKUM YPOBHSIM:
1. 2ede

2.  2e6e
3. 2e8e6e
3. JlonoTHUTh:

B nepuone ¢ Bo3pacTaHueM MopsIKOBOro HoMepa y XMMHUUYECKUX 3JIEMEHTOB
MeTaaJIndecKre CBOMCTBA, a HEMETaJNIMUYESCKHUE CBOMCTBA. ......

4, Bpi0paTh NpaBUJIbHBIN OTBET:

B BemecTBax, nmeronux xumudeckue Gopmynst Oz, HCI, MgO
A) HMOHHAs CBS3b

b) xoBasnienTHas HeMoJIApHAs CBSI3b

B) KOBAaJICHTHAS MOJISIPHAs CBSI3b.

VYka3arb CTENeHb OKHCIICHUS XUMUYECKHUX JIEMEHTOB

5. YCTaHOBUTH COOTBETCTBHE: (HA3BATH BELIECTBA)

A) oxcua 1. HCI

b) kucnoruerit okcupa 2. KOH

B) ocnoBanue 3. CuSO4

I') conpb 4. CuO

J1) kucnas conb 5. NaHNO3

TUIIOBOM BAPUAHT TECTA Ne 2
I10 TEME HeDI/IOJIl/I‘{eCKl/IifI 3AKOH U NEPUOANYECCKAdA CUCTEMA XUMHNYCCKHUX IJICMEHTOB
J.A. MenneaeeBa

1. CKo0JIbKO 3J1eKTPOHOB HAXOMTCH HA BHELIHEM YHEPreTHYeCKOM YPOBHE B aTOMe cepbl:
A)3

b) 4

B)6

ni1e.

2. B onqHOM nepuoe HAXOAATCS 3JIeMEHThI:

A)c 0JMHaKOBBIMH XUMHUYECKHMHU CBOMCTBAMH;

B) ¢ oMHAKOBBIM paINyCOM aTOMOB;

B)c onnHaKOBBIM YMCIIOM BaJICHTHBIX AJIEKTPOHOB;

I') ¢ 3apsmom siapa, mociienoBaTeIbHO BO3pACcTAONIUM Ha 1.

3. B psiny xumuueckux 3;1emeHToB Li - Na - K - Rb metaninyeckue cBoiicTpa:
A) ycunuBaroTcs

b) He u3menstorcs



B) ocnnabeBarot

') u3MeHsI0TCS IEPUOUUECKH.

4. Y KaKkoro XuMH4YeCKOro 3J1eMeHTA 1IeCTh FHePreTH4eCKNX YPOBHEN
A) Marauit

B) 6pom

B) #ion

I') nnatuna

5. DJIeKTPOHHASI KOH(PUTypauusl ... 45 2 COOTBETCTBYET 3JIEMEHTY:
A)kaabiuit

b) kpunton

B)xagmuii

[N umHK.

6. O01mee YMC/10 IJIEKTPOHOB Yy aTOMA POAUS:

A)25

b)34

B)45

81

7. AToMmMy cepeOpa COOTBETCTBYeT JJIEKTPOHHAs (popmy.ia:

A)1s2 2822p63823p63¢10 4824p64£10582

b) 1s2 2s22p63s23p63d10 4s1

B)1s2 2s22p63s23p63d10 4524p64d55s2

I') 1s2 2522p63s23p63d10 4524p64d105s1

8. XuMu4ecKkuii 3jieMeHT pacnogoxked B IV nepuoae, IA rpynmne. PacnipenesieHuro 3/ieKTpOHOB
B aTOMe 3TOr'0 3JIeMEHTA COOTBETCTBYET P/l YMce:

A)2,8,8,2

B)2,8,18,1

b)2,8,8,1

)28, 18,2

9. YwucJ10 NpOTOHOB U HEHTPOHOB, cofep:Kamuxcs B sape atroma usorona 40K, pasuo
COOTBETCTBEHHO:

A)19u 40

b)21u 19

B) 20 u 40

') 19u2l

10.  Nemepuona B Ilepuoaunueckoii Cucreme onpenessieTcs:
A.zapsaoMm siapa

b. unciioM 371€KTPOHOB B HAPYKHOM CJIO€ aTOMa

B.uncnom 351eKTpOHHBIX CJI0EB B aTOME

I".urcnom 351eKTpOHOB B aTOMe

TUIIOBOM BAPUAHT TECTA Ne 3
10 TeMe DJIEKTPOJHTHYECKAN ANCCONHALNS

1. Cpena BogHOTO pacTBOpa XJIOPHAa aMMOHHS, TIOSICHATE MToYeMy?
NH4CL=NH4+CL

NH40H-cnaboe ocHoBaHKE

HCL- cunbHas kucnora

lMunponus mpoTekaeT Mo KaTuoHY, CleA0BaTEIHHO

1) menouynas

2) kucnas

3) HedTpanbHas



2. Kucnyto cpeny uMeeT BOAHBIN pacTBOp, MOsICHUTE ToueMy? Hanummmure ctaauu rupoan3a
1) kapOoHaTa HaTpHsI

2) HUTpaTa Kajaus

3) noauma Kanus

4) xyopuia aTtOMUHHUS

3. Cpena BOAHOTO pacTBOpa XJIOpUJIa aTFOMUHHUS, OSCHUTE MTOYeMy?
1) menouynas

2) kucnas

3) HedTpasbHAs

4) cnabomenoyHas

4. Kucnyto cpefy uMeeT BOJHBIN pacTBOp, osicHUTE noueMy? Hanummre craguu ruaposinsa
1) xnopuna xemnesa(ll)

2) xJIopua KaiabLus

3) xnopua CTpOHIMS

4) xapOonara pyouaus

5. Cpenu npeUI0KESHHBIX COJICH: THAPOIIH3Y HE MOIBEPraeTCs, MOSCHUTE MoYeMy?
1) CH3COONHj4

2) CuBr»

3) Al12(SO04)3

4) BaCl;

6. lllenounas cpena B pacTBope, mosiciute nouemy? Hamuimure ctaguu ruposnsa
1) Na;SiOz  2) CuSO4 3) NaNOsz  4) Kl

7. JlakMyc OKpacuTCs B CHHHIA LIBET B PACTBOPE U I0YEMY?
1) CaCl2 2) Na2COs3 3) Na2SO4

8. MeTuiopanx MpUMET KENTYIO0 OKPacKy B pPacTBOpE
1) Na2SOs  2) CuSOq4
3) CH3COONa ,Cu(NOs3):

9. ®eHondTanenH CTaHET MAIMHOBBIM B PaCTBOPE
1) Na2COs3 2) ZnSO4 3) NaNOs 4) KBr, 5)Cu(NOs) 2

10. Kucnas cpena B pactBope, NOSICHUTE IToueMy?
1) HuTpara Kamus

2) cynbduna HaTpus

3) HUTpaTa UHKA

4) runpocynbdua HaTpUs

11. HeittpasibHyt0 cpey UMEET pacTBOp Kax A0 U3 IBYX coJieil, mosicaute nouyemy? Hanumure craguun
TUAPOIHN3a.

1) ZnSO4 u NaNO3

2) MnCl; u Fe(NO3)3

3) KNO3 u K2SO4

4) CuBrz u AgNO3

12. HeliTpasibHYy10 Cpely UMEET BOJIHBII pacTBOP COJIH, NOSICHUTE NOYEMY?
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1) FeSO4

2) AI(NO3)3
3) ZnCl>

4) NaBr

13. HeliTpanbHyt0 cpely HIMEET BOJIHBIH PACTBOP, MOSICHUTE TTOUEeMYy?
1) HuTpara Hatpus

2) cynbduTa Kanus

3) xapOoHarta Kanus

4) ¢Topuna xamus

14. Hutpat Gapus B pacTBOpE
1)  ruaponu3yercs no KaTHOHY

2)  TUAPOIM3YETCS 10 AaHUOHY
3)  ruapoNM3yeTCs MO0 KAaTUOHY U 110 aHUOHY
4)  THAPOSU3Y HE MOABEPIracTCs

[osicaute nouemy? Hanuiure craguu rufpoinsa.

15. Illenounyto cpexy UMEET pacTBOp , HOSICHUTE ToueMy?
1) Pb(NOsz)2 2) NaNOs 3) NaCl 4) NaxCOs

TUIIOBOM BAPUAHT TECTA Ne 4
no teme IIpegenbHbIe YIJIEBOAOPOAbI. AJTKAHBI

1. KakoBa o0masi ¢popmyJia yrieBoaopoaoB psiia aJIKaHOB:
1) CnH2n

2) CnHn

3) CnH2n-2

4) CnH2n+2

2. Kakasi xumuyeckasi CBSI3b B aJIKaHAX:

1) nBoitHas

2) onuHapHas

3) 6-CBA3b

4) n-cBs3b

3. IlepBblii NpeacTABUTEb TOMOJIOTHYECKOI0 PSIia AJTKAHOB:
1) meTan

2)rneHTaH

3)aTan

4)06yTaH

4. Kakoii BaJleHTHBII YroJ1 B MOJIeKYJ1aX aJIKAHOB:

1) 120°

2) 10928

3)120°

4) 10928

5. KpexunHnr-3ro npouecc pa3psisa cBazeil C-C, KOTOpbIN NPOTEKAET NPU OpPraHUYECKOro
BeIeCTBa 03 JoCTyIa B NMPUCYTCTBUM KaTaJIM3aToOpa Uiu O6€3 Hero.
6. Bce ankaHbl ropsr:

A.nma

b.ner

7. B pe3yJibTaTe ropeHUus aJIKaHOB 00pa3yeTcsi:
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A.yTIeKHUCIbIN Ta3

b.Bona

B.Bogopon

I'. kucnopon

8. Uem pa3iuy4aioTcs n3omMepshl:
1) XUMHUYECKUMH CBOMCTBAMHU

2) XUMUYECKOU aKTUBHOCTHIO

3) buznyecKkuMH CBOMCTBAMHU

4) XUMHUYECKUM CTPOCHUEM

9. Ykaxxurte psiji, B KOTOPOM NPOCJIEKUBAIOTCH TOJBLKO (POpMYJIbl THUNMHYHBIX AJTKAHOB:
1) CHa, C1oH22, CsH12

2) C2Hs0, CoHg, C1oH22

3) C40Hsz, C1sH32, CsHis

4) CHsCI, CH2Cl, CHCI3
10.Hanummute popmyay
2-MeTul -4->Tunrekcan

TUIIOBOM BAPUAHT TECTA Ne5
no teMe HenpeaeabHble VIJ1€BOAOPOALI (AJKEeHbI, AJJKHHBI)

1.HenpeneabHbIMH HA3bIBAIOT CoJIeprKalllie B YIJIEpOJHOU LENU OJHY WM --------
---------- KpPaTHBIX CBSI3EH.

2.1lepBblii peacTABUTEb TOMOJOTHYECKOI0 Psiia aJIKEHOB

A. Oytan

b.oTran

B.aTunen

I".0yraguen

3. Oomas ¢popmy.ia aTKeHOB

A.Cn H2n

b. Cn H2n+2

B. Cn H2n+4

4. Hanummure peaknuio riApUPOBAHMA:

[Iponen + Bogopoa= nponax

S.IIpucoenrHeHne TajgOreHOB IO KPATHBIM YIIIEPOA-YIIIEPOJHBIM CBA35IM HA3bIBAIOT

peakuuein .

6.Hanummre peakuuio ruaparanuu byrten-1

7. Ansa BemecTBa coctaBa CsHi2 coctaBbTe OpMyJIBI: TpPEX H30MEPOB

8. ITo kakoMy mpaBHJIy UAeT peaKuus NPUCOEANHEHHS raIOTeHOBOIOPOI0B, CHOPMYIHpYHTE,
HaIUIIUTE TIPUMED.

9.Hanummure CTPYKTYpPHYIO hopmyay:

2,2-mu0yTii 3,4,5-TpUdTHI OKTEH- 7

10.YTo0 obpa3yercs B pe3yabTaTe B3auMOJICHCTBUS alleTUIeHa ¢ OpOMOM, HAIUIIUTE YPaBHEHUE
peakuuu:

A.1,2-nubpomdTan

b.1,1,2 —tpubpom s1en-1

B. 1,1,2,2,-TetpabpomdTan

I'.2,2-mu6pomaTan

THUITIOBOM BAPUAHT TECTA Ne6
noTeMe YI/ieBoA0poibl: ATKAHbL AIKEHbl, AIKHHbI

Al. Bbifepure BelmecTBo, KOTOPOE MOKHO MOJIYYUTh B peakuun Bropua
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2- OpomriporiaHa:
1) 6yran
2) rexcaH
3) 2,2-qumeTnnbOyTan
4) 2,3-qumeTunoyTan
A2. Kakywo ¢popmy uMeeT MOJIeKyJIa MeTaHA B IPOCTPaHCTBE:
1) nupamunaa
2) TpeyroJbHUK
3) pom6
4) TeTpasap
A3. UYrto obGpa3yercsi B pe3yabTaTe XJOPHPOBAHUS MeTaHUsl HAa BTOpoi craguu. Hamummre
YPaBHEeHHE peaKIuM.
1) Xnopmeran
2) YeThIpEXXJIOPUCTHIH YIIIepoT
3) Tpuxsopmeran
4) JluxmopMmeraH
A4. YkaxuTe NPOAYKTHI ropeHus aneruiena. Hanmummure ypaBHeHue peakiuu
1) CO2uH0
2) COu H>
3) CHsu H20
4) HHOu C
AS. VYkaxkuTe BellecTBO, KOTOpoe oOpa3yercsi mpu ruapupoBanum mnponeHa-l.Hanmummre
yYPaBHEHHE peaKkunu
1) mpomnan
2) 2-MeTHIIPOIIaH
3) rekcan
4) nponuH
A6. Uto oOpa3yercs B pe3yjbTaTe peakluu NoJuMepusannu dTwieHa. Hanmummure ypaBHeHune
peaKuuu B COKpPalleHHOM BH/Je.
1 oran
2 Gemson
3 mommITHIEH
4 rekcan
A7. M3 Kakoro coeiMHeHHUs B J1a0OpPATOPUM MOKHO NMOJY4YHTh 3TeH? Hanummmure ypaBHeHnmne
peakuuu.
1) CaC;
2) C2HsOH
3) Al
4) CH3COONa
A8 Ykaxure coeJUHEeHHe, KOTOpoe sABJsieTcs] NPOAYKTOM peaKklUHH NPHCOeUHEHHs BOJbI K
Oyteny-1:
) oymmn-1
2 Oyranon-1
d Oymun-2
4) GyraHom-2
A9. UYto o0Opa3yercsi B pe3yJbTaTe XJOPHPOBAHUS AaNeTHJIEHA Ha BTOPOH cTaauMu.
Hanummure ypaBHeHHe peakIun
1) 1-xmnopaten
2) 1,2-auxnopITeH
3) 1,1,2,2-TeTpaxnopaTan
4) 1,1,2-Tpuxa0pITUIICH
A10. Ykaxurte popmyJry 3-MeTHINEHTHHA-4:
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1)CH3s-CH = C - CH=CH2

CHs
2) CHs=CH=C - CH
CHs
3) CHs-CH=C-CH,-CH3s
CHs

4) CH3-CH2-CH-CH = CH
CHs

THUIIOBOM BAPUAHT TECTA Ne 7
no reme /lueHoBbIe yriesoaopoabl. Kay4yyku

1.Kak Ha3bIBalOTCSl IMEHOBBIE YI1€BOAOPOAbI:

A.ankaHbl

b.1uensr

B.ankaanensl

2.MoJieKyJIbl KOTOPbIE COAEP KAT /IBe ABOIHbIe CBSA3H Ha3bIBAIOT
3.00mas ¢popmyJia aIKaIMeHOB:

A.C nH2n-2

b. C nH2n+2

B. CnH2n

I'. CnH2n-4

4.Eciu nBe ABOIHBIE CBA3H PACIOJaraTcs Mpy OJHOM aTOME yIJIepo/ia, OHU Ha3bIBAIOTCH:
A.M3onupoBaHHbIE

b. Conpspxennbie

B.KymynupoBaHHbIe

5. BaxkHeHIIMM CBOMCTBOM COIIPS)KEHHBIX JTHEHOBBIX SIBJIIETCSL MUX CIIOCOOHOCTH K
peakuusm )
6.Kak Ha3pIBaIOTCA BellecTBa C OUYEHb BHICOKON MOJIEKYJIIPHOM Maccoi, COCTOSIIINE U3
HOBTOPSIOLINXCS (ParMEeHTOB

A.(depmMeHTbI

b.nmomumeper

B.Tsxenbie meTamib

I'.xonmoiiapl

7.1IpoayKT mosiMMepu3aluM JUEHOBBIX YIJIIEBOJLOPOIOB:

A.Tlonnmep

b.Kayuyk

8.Ecam B pe3ysbTarte npeBpalieHuss MOHOMEpPA B OJIMMEP 00pa3ytoTcss HU3KOMOJIEKYIIIpHbIE
IPOAYKTHI,TO 3TA PEAKIUsl HAa3bIBAETCS:

A .monmmepusanuei

b.nonukonaeHcanuen

9.Hanummre peakuuIo nojvMepusanuu: OyraaneHa

10.YTo siBisIeTCHS TOMOJIOTOM OyTaJMeHa:

A.2-metunOyran

b.N3onpen

B. metunbyranuen -1,3

I".byraguen-1,3

TUIIOBOM BAPUAHT TECTA Ne 8
mo TeMe A3orcoaep:kanme coennueHns (AMUHBI, AMUHOKHCJIOTHI)

14



1.0prannyeckue coeiHeHNs], B MOJIEKYJIaX KOTOPBIX coaepKaThes kapOokcuibHas rpynmna — COOH
u amuHorpynna —-NH2, HazbiBatorcs
2.B 3aBHCHMOCTH OT PaCHOJIOKEHHUS (byHKHHOHaJILHblx rpyI B yri€BOJOPOAHON LIETIH Pa3INyaroT:
A.anbda — aMIHOKHCIIOTHI

b.6eTTa - aMMHOKHCTIOTHI

B. ramma - aMHHOKHUCIIOTBI

3.0003Ha4eHne YIJI€POAHBIX AaTOMOB HAYMHAIOT C yriepo/a OJIMKanIero

A.K aMuHOTpyIIe

b.kx xapOOKCHIIBHOM TpyIITIe

4. HauboJ/ib11ee 3HaYeHNE UMEKOT

A.anbda aMHUHOKHUCIOTBI

b.6erTa aMUHOKHCIIOTHI

B.raMMa aMMHOKHUCIIOTBI

5.AMHHOKHCJI0THI IPOSIBJISIIOT

A .KHCIIOTHBIE CBOMCTBA

b.ocHOBHEBIE CBOMICTBA

B. amdoTtepHsbie cBolicTBa

6.BakHeillIMM CBOICTBOM aMHUHOKHUCIIOT SIBJISIETCSI UX CIIOCOOHOCTH pearupoBarth JpYr U APYTOM C
o0pa3oBaHNEM COCAMHEHUN Xapakrepa.

7.Kak kiaccupuuupyroTcsi aMMHBI B 3aBUCUMOCTH OT YHCJIA YTIIEBOJAOPOJIHBIX PAIUKAIIOB,
3aMEeIIaloIIMX aTOMbI BOJIOPO/Ia B MOJIEKYJIE aMMHAaKa, HAallMIIUTE 110 OJJHOMY IIPUMEPY U HA30BUTE 3TO
COCIMHECHHE

8. K aMHHOKHCI0TAM OTHOCUTCH:

1)rnuuepun

2)aHWINH

3)mudeHmaMuH

4)dennnananuH

9. Hazpanne Bemecrsa: CH3 — CH — CH2 - COOH
/ NH2

1) 2-amuHOOYTaHOBAS KHCIIOTA

2) 2-amMmuHOOYyTaHAJb

3) 3-aMHHOOyTaHOBAsI KMCIIOTA

4) 3-HuTpOOyTaHOBAsI KHCIIOTA

10.Hanummre gopmyany npocreimeil aMHHOKHCJIOTHI.

11.I'muuuH 1 ajJaHuH SBISIOTCS:

1 )cTpyKTypHBIMH H30MEpaMHu

2)reoMeTpUUECKUMH H30MEPAMHU

3)0JTHUM M TEM K€ BEIIECTBOM

4)romosnoramu

TUIMOBOM BAPUAHT TECTA Ne9
no pasaenay Opranuyeckass XumMus

Bomnpoc 1
Haszpanns COPraHuvCCKHEC BEUICCTBa» U KOpraHuvdCCKasd XUMHUs» BBCJI B HAYKY:

BapuaHThl 0TBETOB

a) M.B.JIomoHocoB
0) JI.U.Menneneen
B) A.M.bytnepos
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r) S.beprennyc

Bonpoc 2
Teopust XUMUYECKOTO CTPOSHHS OPraHUYECKUX COSAMHEHUH Oblia co3/1aHa:

BapuanTbl oTBeTOB

a) M.B.JJoMoHOCOBBIM
0) A.M.bytiepoBsiMm
B) JI.1.MenneneeBbm
r) S.bepuennycom

Bomnpoc 3
B xakoM psily opraHnyecKkux COeAMHEHUN HaXOATCS TOJIBKO YIIIEBOIOPO/IbI:

BapuanTbl oTBeTOB

a) C2H6, C4HS8, C2H50H;

6) CH3COOH, C6H6, CH3COH;
B) C2H2, C3H8, C2H4;

r) C6H5NO2, CH2CI2, C3H7NH2

Bomnpoc 4
K coennnenusM, nmeromumm ooy Gopmyny CnH2n-2 , otHOCUTCS

BapHal—[Tbl OTBETOB

a) [UKJIOTeKCaH
0) rexkcan
B) OeH301
') FeKCHH

Bompoc S
B kakoMm psiiy opraHMuecKux COSIMHEHHUM HaXOITCs TOIbKO aJIKaHbI:

BapHaHTbI OTBETOB

a) C2H2, C4HS8, C6H6;

6) C10H20, C8H16, C3H6;
B) C2H6, C3H8, C4H10;
r) CH4, C2H4, C4H6.

Bomnpoc 6

AMUHBI SBISIOTCS TIPOU3BOTHBIMU

BapuaHTtel 0TBETOB

a) a3oTa

0) aMmMHaka

B) apeHe

T) aJKaHOB

Bomnpoc 7

BemiectBo, cTpykTypHas (hopMysa KOTOPOro Ha3bIBAETCS

CH3-CH-CH2 -C=C-CH2-CH3 ,

I
CH3

BapuanTbl oTBeTOB
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a) 6-MeTHITEeNTHH-3

0) 2-MeTunrenTuH -4
B) 2-METHJITEKCHUH -3
') 2-METHJITENTEH -3

Bomnpoc 8
XuMHUYECKas CBsI3b, XapaKTEpHast JIJIsl alIKaHOB

BapuanTbl oTBeTOB
a) IBOMHAs
0) oguHapHas
B) G- CBSI3b
T) TT- CBS3b

Bomnpoc 9
K kimaccy ankuHOB OTHOCUTCA

BapuanThl 0TBETOB
a)C2H4
6)CH4
B)C2H6
r)C2H2

Bomnpoc 10
I'eomeTrpuueckas hopmMa MOJICKYIIBI METaHA

BapHaHTLI OTBETOB

a) TeTpa’apuuecKas
0) nuHelHas

B) 0ObeMHas

T') IUTOCKas

Bomnpoc 11

AnunvH u3 HI/ITpO6eH30J'Ia MOZKHO ITIOJIYUUTD IIPHU IMOMOIIN PCAKIINN:

BapuaHThI 0OTBETOB

a) Bropiia

0) 3uHnHa

B) Kyueposa

r) JIeGenena

Bonpoc 12

Peakuus monydyeHuss KaydykoB
BapuaHTel 0TBETOB

a)TUJIpOTeHU3AITUS
0)nomuMepHu3aIus
B)U30MEPU3AIIHS
T')TIOJTMKOHICHCAITHSI

Bonpoc 13
Yro Oyner ABIATHCS KOHEUHBIM MPOYKTOM FHAPOJIN3a Kpaxmaa?
BapuanTbl oTBeTOB

a) III0K03a
0) caxapo3a
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B) ATaHOJI
T') IEJUTI0JI03a

Bonpoc 14

BewecTBa, nMeromne 0JMHAKOBBIM COCTaB MOJIEKYJI, HO Pa3JINYHOE XUMHUECKOE CTPOECHUE U
oOsazarolye No3TOMY pa3HbIMU CBOMCTBAMU HA3bIBAIOTCA:

BapuanTbl oTBeTOB

a) rOMOJIOTaMH

0) amKuHAMU

B) U30MepaMu

T') CTPYKTYPHBIMU (opMyiaM

Bomnpoc 15

CrpykrypHas popmyna 2,3-auMeTninoyraHa
BapuaHThI 0TBETOB

a) H3C-CH - CH - CH3

|
CH3 C2H5

CH3

|
6)H3C - C - CH2 - CH3

|
CH3

B)H3C — CH- CH - CH3

|
CH3 CH3

r)H3C — CH - CH2 — CH - CH3

| |
CH3 CH3
Bonpoc 16

prnny aTOMOB, OIIPCACIIIOIINX XAPAKTCPHBIC XUMHYCCKUC CBOMCTBA JaHHOTO KJIacca BCIICCTB,
Ha3bIBAIOT

BapuaHThI 0TBETOB
a) OyHKIMOHAJILHOW IPYyMIOHN.
6) 'omonoruyeckoi pa3HOCTHIO.
B) Pagukanom.
r) CTpyKTYpHBIM 3BEHOM.
Bonpoc 17
B3anmopeicTBre MeTaHa ¢ XJIOPOM SBIISIETCS] peakuen
BapuaHThl 0TBETOB

a) COeTMHEHUS
0) 3amenieHus
B) oOMeHa
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T') OKHCJICHHS

Bonpoc 18
['1r0K03a OTHOCUTCS K yrieBoAaM I'PYIIIbI

BapuanTbl oTBeTOB
a)MOHOCaxapHuaam
0)nucaxapuaam
B)OJIMTOCaxapujiaM
I) moJjucaxapujam

Bomnpoc 19
Ha3Banue KMCI0THI

CH;—CH-COOH

|
CH;

Bapuaunrtbl oTBeTOB

a) 2-MeTUIIMaCIIsTHAs

0) 2-MeTUIIPOIIaHOBAS

B) 2,4 AMMETUIITICHTAaHOBAS
r) 2,3-TMMETUIIKAIpOHOBAs

Bonpoc 20
Kakoii ra3 cocraBiisieT OCHOBY IPUPOJHOIO raza?
Bapuanrtbl oTBeTOB

a) MeTaH

0) oTaH

B) MpoOINaH

r) Oyran

Bonpoc 21
O6mas ¢popmyra abIerHuI0B:

BapuaHTtel 0TBETOB

a) CnH2n+10H
6) R—COH

B) R — COOH
r) R1 - COOR2

Bonpoc 22
dopmyna MeTaHoIa

BapuaHTel 0TBETOB

a)HCOOH
6)HCOH
B)CH30H
r)C2H50H

KPUTEPUHU OLNEHKHU TECTOB:

Tecmbl, cocmosuiue Uz nAaAmu 60npocos.
¢* KOTJIMYHO» - HET OH_II/I6OK;
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¢ «Xopomio» - oJgHa OI_HI/I6Ka;
® «YAOBJIETBOPUTECJIBHO» - JIBC OH_II/I6KI/I;
¢* KHEYAOBJECTBOPUTEJIBHO» - TpU OIIUOKH.

Tecmul, cocmosiyue u3z 10 6onpocos:

* «OTJMYHO» - 10 MpaBUIBLHBIX OTBETOB,;

* «XOpOLIO» - 8 MPABWIBHBIX OTBETOB;

* «Y/IOBJETBOPHUUTEIBHO» - 5 MIPABUIHHBIX OTBETOB;

* HEY/I0BJIETBOPHUTEIbHO) - MCHBIIIE 5 TPABUIILHBIX OTBETOB.

2.2.2. XuMH4YecKkue JTUKTAHTDI

THUITOBBIE BOITPOCBI XUMHNYECKOI'O IUKTAHTA Nel
Kiiacchl HEOpraHu4ecKHX coeiMHeHu

Ykaxxkurte Kjaace HEOPraHU4€CKUX COCHHHCHHﬁ, T. €. OKCHU/J, OCHOBAHHE, KHCJI0TA, COJIb 1 HA30BUTC
COeIUHEHUS
1.Ca(OH)2
2.AL2(S04)3
3.CaCO3
4.Zn0
5.H3PO4
6.CO
7.HCI
8.Mg(OH)2
9.K20
10.H2S04
11.HBr
12.CO2
13.NaOH
14.HNO3
15.Li20
16. HCI
17. FeO

THUITIOBBIE BOITPOCBI XUMHWYECKOI'O IUKTAHTA Ne2
1o o011eli U HeOPraHM4YecKoi XMMHHU

1. JlaiiTe BepHOE OIpe/ieIeHUE MOHATHIO «XUMHUSD. XUMHUS — 3TO. ..

2. Hayka o BemecTBax, X CBOMCTBAX, IPEBPAIIECHUAX U SBIECHUAX, COITPOBOKAAIONINX ITH
IpEeBpalIeHMs], Ha3bIBACTCH. . .

3. CMmechb, B KOTOPOI HEBOOPYKEHHBIM TJIa30M WJIH € TTOMOIIbI0 MUKPOCKOIA MO>KHO 3aMETUTh YACTHIIbI
JIpYTUX BelIeCcTB (HampuMep, CMech IIECKa C BOJOM), Ha3bIBaeTcs. . .

4. Yxaxute CUMBOJI XMMUYECKOT'0 3JIEMEHTA. ..

5. OTHOCUTENBHAS ATOMHAsI Macca KaKoTO XMMHUYECKOTO AJIeMeHTa paBHa 15,99947

6. Uemy paBHa OTHOCHTEJbHAs aTOMHas Macca kuciopoja (0)?

7. Cxonbko Bcero rpynm B Tabmwuie J.1. Menneneesa?

8. CkosbKO Bcero nepuoioB B nepuoanueckoi cucreme [I.M1.Menneneena?

9. Kaxkoif 3aK0H IMeeT CIeIyIONIyI0 (POpMyITNPOBKY: Macca BEIIECTB, BCTYITUBIINX B PEAKIHIO, PaBHA
Macce 00pa30BaBIIMXCS BELIECTB. JTO 3aKOH. ..
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10. Kaxkoii nopsiikoBbiit Homep y anmomunus (Al) B nepuonndeckoit cucreme .M. Menneneesa?
11. BeniectBa, BOJHBIE PACTBOPHI KOTOPHIX MPOBOIAT MIEKTPUIECKUI TOK HA3BIBAIOT. . .

12. Vxaxure GopMyIly COOTBETCTBYIOIIYIO OECKMCIOPOIHON KUCIOTE.

13. B pe3ynbraTe Kakol peakuy U3 HECKOJIBKHUX PEarnpyroIuX BEIIeCTB 00pa3yeTcsi OHO HOBOE
BEIIIECTBO?

14. JlaiiTe BepHOE ONpeesICHHE PEaKIIUH, TPOTEKAIOIIEH ¢ H3MEHEHHEM CTETIeHU OKUCIICHHS.

15. Vkaxwure Gpopmyiy okcuzaa: C; HCI; CO2; H2COs.

TUITIOBBIE BOITPOCHBI XUMHWYECKOI'O IUKTAHTA Ne3
IIpeneabHLIe YIJIEBOAOPOALI. AJTKAHLI —HOMEHKJIATYPA.

1. Kak Ha3pIBaeTCs TpyINIa yrieBoA0POIOB, B MOJIEKYIaX KOTOPBIX BCE aTOMBI YIJIEPOAA CBSI3aHbI
OJIMHAPHBIMU CBSI3IMU?

2. Hamumure hopmyny sTana.

3. HazoBute BemectBo CsHio.

4. Hanummure Gpopmyny OyraHa

5. Hanumure popmyny panukaia MeTHIaA.

6. Hanumure popmyny aexaHa.

7. Hasosure BemiectBo CrHis.

8. Hanwumwure popMyny okTaHa.

9. Hanmmmute hopMyiy paaukana mpomuia.

10. HazoBure pagukan CoHs,

11. Hamummure hopmyity mpomnana.

12. Hanummte dopmyny HOHaHa.

13. Hamummre ¢popmyny paaukana OyTuia.

14. Hamummre popmyny meTaHa

15. HamummuTre o0mryro Gpopmyy aaKaHOB.

TUITIOBBIE BOITPOCHBI XUMHWUYECKOI'O IUKTAHTA Ne4d
Cuprbl. DeHOJILI.

1. Kak Ha3bIBalOTCSI OpPraHMYeCKHUEe COEAMHEHHs, IMPOU3BOAHbIE APOMATHUECKUX YIJIIEBOJOPOIOB,
coJepKaliie OAHY WM HECKOJIbKO (YHKIMOHAIBHBIX THIPOKCHIIBHBIX TPYI, CBS3aHHBIX C
OEH30JIbHBIM KOJIBLIOM

HanmmuTe 00uryto ¢popMyity nmpeaeiabHbIX 0JTHOATOMHBIX CIIUPTOB.

K kakoii rpymnme cnupToB OTHOCUTCS TIIMLIEPUH?

Kakwue BemiecTBa 00pa3yroTcst IpU OKUCIEHUH MEPBUYHBIX CIUPTOB?

Kak Ha3piBaetcs BemectBo, popmyina koroporo CsHs (OH)3

C moMoIIs Kakoro BEIIeCTBa MOKHO pacro3HaTh (eHo?

Kak Ha3pIBaeTCsl XUMHUUECKas peakIysl MOJIyuyeHHsI TaHoJa U3 3TUJIeHa?

K kaxomy knaccy Bemect oTHocuTcs: C4HoOH?

Hanummre ¢popmyny MeTHIIOBOTO CIMpPTA.

0. Harmmummre ¢popmyiny MEpBHYHOTO MPOIHIIOBOTO CITUPTA.

ROONoAM~LN

TUITOBBIE BOITPOCHI XUMHNYECKOI'O IUMKTAHTA Ne5
KapGOonoBbie kuca0Thl. C10kHbIe 3QHpbI

=

Hanumute o0uryto popmyny KapOOHOBBIX KHCIIOT.

W3 kakux OBYX TpyMI cOCTOUT (pyHKuMOHanbHasa rpymnmna — COOH?

3. Kaxas kapboHoBas kucinora Ooyiee CUiIbHas, MypaBbUHas WM YKCyCHas (MeTaHOBas WM
sTaHOBas)?

4. Kaxoe BemiecTBO 00pa3yeTcs B pe3yJIbTaTe peakluu Mex 1y KapOOHOBOM KHCIOTOM U cCIUPTOM?

no
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9.
10.

Kakoe razoo6pa3Hoe BeIecTBO BBIICIUTCS, €CIIU B PACTBOP YKCYCHOM KHCIOTHI TOMECTHTD ITUHK?
Harnumure xumudeckyro GopMyay MPOMHOHOBOU (TIPOITAHOBOM) KUCIOTHI.

HazoBute no cucremMaTrnueckoil HOMEHKIIAType OJJHOOCHOBHYIO KapOoHOBYI0 Kucioty CsHgOq.
Hamummre COKpamieHHYH0 CTPYKTYpHYHO — (opMmylly  CloXHOTO 3dupa MeTHIhopMHraTa
(MeTuiIMeTaHara).

Hanummre xuMudeckyro popMmyity anerara (3raHara) Kajusl.

BemecTBa, Kakoro kiacca, BISIOTCS MEKKIACCOBBIMHA U30MEPAMH CIIOKHBIX dPUPOB?

2.2.3. Jlokaaabl

Jlokaapl BBIOTHSIOTCS CTYJIEHTaMU 10 BRIOpaHHON MMM TeMe. B TedeHme cemecTpa CTYIEHT JOJDKEH
MOJTOTOBUTH JOKJIA] U BBICTYIUTH C COMPOBOXKIACMBIM MPE3EHTAIIUECH COOOIEHUEM KaK MHHUMYM TIO
OJTHOH TEME.

17,
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.

TeMbl 10KJIAI0B:
buotexHosiorust U reHHasi iHkeHepus - TexHoJoruu X XI Beka.
Hano-TexHO0THs KaK MPUOPUTETHOE HAINIPABICHUE Pa3BUTHS HAYKU U MTPOU3BOACTBA B Poccuiickoit
denepauuu.

CoBpeMeHHbIe METO/1bl 00€33apaKUBaHUSI BOJIBI.

AJI0TpONNUs METAJLIOB.

Kuznb u aesrensHocts .M. Menpaeneena.

Cunte3 114-ro snemenTa - TpuyMdp poCCUHCKUX (DPU3UKOB-SACPIIUKOB.
N3oTonsl Bonopoaa.

Hcnonb3oBanne paiMOaKTUBHBIX U30TOMOB B TEXHUYECKUX IETISX.
PeHTreHOBCKOE U3IIy4eHHUE U €r0 UCII0JIb30BAaHUE B TEXHUKE U MEULIMHE.

. Ila3ma - yeTBepTOE COCTOSTHUE BEIIECTRA.

. AMopdHbIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

. Oxpana okpy»Karomiel cpeibl OT XUMHUYECKOT0 3arpsi3HEHHUS.

. KonnuecTBeHHbIE XapaKTEPUCTUKY 3arpsi3HEHUs] OKPYKarOIEeH cpeibl.

. [Ipumenenue TBep10TO M ra3000pa3Horo okcuaa yriaepoga(ly).

. 3a1uTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

. I'pyOonucniepcHble CUCTEMBI, UX KJIacCU(PUKAIUA U UCIIOJIb30BaHKE B MPO(heccH OHAIbHOMN

JIEATEIbHOCTH.
Kocmernueckue renu.

IIpuMeHeHne CyCieH3Ui U SMYJIbCUI B CTPOUTEIIBCTBE.

MuHepaisl ¥ TOpHbIE TOPOABI KaK OCHOBA JIUTOChEPHI.

PacTBOpbI BOKpYT Hac.

Bopa kak peareHT 1 Kak cpeaa Juisi XMMUYECKOro Ipolecca.

Turmsl pacTBOpOB.

Kusnb n gesrensHocTh C. AppeHnyca.

Bxitag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH MIEKTPOIUTUYECKON TUCCOLUALINH.
VYcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX MPEATNPUATHSX.

CepHas KuCIIOTA - «XJ1€0 XMMHUYECKON MPOMBILIUIEHHOCTH.

Hcnonp30BaHre MUHEPATbHBIX KUCIOT HA MPEANPUATHIX Pa3IMYHOTO MPOPUIIs
OKcubl ¥ COJIA KaK CTPOUTEIIbHBIE MAaTEPHAIIBI.

Hcropus rurca.

IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoroiaukuii kapOooHat Kanblus: B IPUPOE, B IPOMBIIUIEHHOCTH, B OBITY.
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32. Peakius ropeHus Ha POU3BOJICTBE.

33. Peakiys ropeHus B OBITY.

34. BupTyanbHOe MOIEIMPOBAHUE XMMUIECKHX MTPOLIECCOB.

35. DneKTpoIHu3 pacTBOPOB HJIEKTPOJIUTOB.

36. DneKTpoIKu3 pacIIaBoB SIEKTPOIMTOB.

37. IpakTHYECKOE MPUMEHEHHE 3JIEKTPOIN3a: paQMHUPOBAHKE, TAbBAHOIIACTUKA, TATbBAHOCTETHSL.
38. Wcropus nosydeHns ¥ MPOU3BOICTBA ATFOMUHMS.

39. DnekTponuTHYECKOE TIONTYYEeHHE U PAQHHUPOBAHHE ME/IH.

40. XKussb u gesrensHOCTH 1. J]3BHL.

41. Posb METAILIOB B HCTOPHH YETOBEYECKOM IIMBUITM3AIIHH.

42. Victopust 0TeUeCTBEHHOMN YepHOil METaTypruM.

43. VcTopHs 0TeUeCTBEHHOM 1IBETHOM METAILTyPIrUM.

44, CoBpeMeHHOE METAJTYPIHYECKOE IPOM3BOJICTEO.

45. CrenuanbHOCTH, CBA3aHHBIE ¢ 00PabOTKON METAILIOB.

46. Ponb METAILIOB M CIUIABOB B HAYYHO-TEXHHYECKOM MPOTPECCE.

47. Koppo3us METAJLIOB H CIIOCOOBI 3alIUTHI OT KOPPO3HH.

48. VinepTHBIE WM GIArOPOIHBIE Ta3bl.

49. Poxnmaroriye oy - raJoreHbl.

50. Ucropus mBeackoii cimyku.

51. Xumus mMetamios B Moel MpoQecCHOHANBHON NeATETLHOCTH.

52. Xumus HeMeTalIoB B Moeil IpohecCHOHATLHOM JesTEIbHOCTH.

53. Kpatkue cBeJieHHUs 110 UCTOPHU BO3HUKHOBEHHS U PA3BUTHUS OPraHUYECKOH XUMHH.

54. Kusnb u nearensHocts A.M. Byrineposa.

55. BuTanusm u ero kpax.

56. Ponb 0TeueCTBEHHBIX YIEHBIX B CTAHOBICHUM U PA3BUTHM MUPOBOH OPraHUYECKON XMMUH.

57. CoBpeMeHHbIE PECTABIEHHS O TEOPUU XMMHUYECKOTO CTPOEHHSL.

58. Dkonoruyeckue acrnekThl HCHOIB30BAHHS YTIEBOJAOPOIHOTO CHIPBSL.

59. DkoHOMMYECKHE ACTIEKTHI MEXKTYHAPOIHOTO COTPYIHUYECTBA IO UCTIONB30BAHUIO YTIIEBOJOPOIHOTO
CBIPBAL.

60. Vcropus OTKpBITHS 1 pa3pabOTKU ra30BbIX M HETAHBIX MECTOPOKIEHHH B Poccuiickoii Deeparyy.
61. Xumus yrieBo0poJHOTO CHIphs U MOs OyyIas mpodeccus.

62. YrieBonopoaHOE TOILIUBO, EF0 BUIbI M HA3HAYEHHE.

63. CunreTnyeckue Kaydyku: HCTOPHs, MHOTOOOpa3Ue U TIEpCIIEKTUBEL

64. PesnHoTeXHUYECKOE TPOM3BOCTBO U €r0 POJb B HAYYHO-TEXHUYECKOM IIPOrpecce.

65. CpapouHoe MPOM3BOACTBO U POIb XUMHH YITIEBOIOPOIOB B HEil.

66. HedThb u ee TpaHCIOPTHPOBKA KAK OCHOBA B3aUMOBBITOTHOTO MEKIYHAPOJIHOIO COTPYIHUYECTBA

KPUTEPU OHEHKU JOKJIAIOB:

- OTJIMYHO) - BHITIOJIHEHUE 33/IaHHS U TIPEJICTABIICHUE JOKIa/Ia B CPOK, TPAMOTHOE M3JI0KEHHE U
pPacKpbITHE TEMbI JOKJIa/1a, BbIJEIEHHE rI1aBHOTO, cchlika Ha UKT u nurepatypy, UCHOIb3yeMble ISt
HaIMCaHUs JI0KJIa/la, TPaMOTHOE U aKKypaTHOe o(opMIleHueE.

- «XOPOMIO» - BHIMOJHEHUE 3a/IaHUsI U TIPEJCTaBICHHUE J0KIIA/Ia B CPOK, HETOYHOCTH B U3JI0KEHUU
MaTepuaia, He BBIJICICHHE TI1aBHOTO, HeT cchliku Ha KT u nurepatypy, HCTOIb3yeMble /I HaTMCAHUS
JOKJIaJa, TPaMOTHOE U aKKypaTHOe o(hopMIIeHHE.

- «y/1I0BJIETBOPUTEJIbHO) - BHITIOJIHCHHE 3aaHUsI M HEMPEICTABIICHUE TOKJIaAa B CPOK, HETOUHOCTH B
M3JI0)KEHUU MaTepHalia, He BblieNieHue riiaBHoro, Het ccbulku Ha KT u nuteparypy, ucnonb3zyemsbie
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AJId HAlTUCAHUA OO0KJIaaa, HCrpaMOTHOC U HCAKKYPATHOC O(I)OpMJIeHI/Ie

2.2.4 IlpakTn4yeckue padoThl
IIpakTnyeckas padora Nel

PacueTHble 3a1a41 HA HAXOKIEHHE OTHOCUTEIbHOM MO.J'ICKy.TIHpHOﬁ Macchl, Oﬁ'beMa, MAaccoBOii
AO0JIH 3JIEMEHTA B CJI0KHOM BeEIECTBE.

HCJILI HAYYHUTHCA BBIYUCIIATE MOJIIPHYIO MacCy, KOJIMYCCTBO BCIICCTBA, 06”béM,
MacCy BCIICCTBA U OJIHOM MOJICKYJIbI, YUCJIO YaCTUl, MaCCOBYIO NOJIO 3JICMCHTA B
COCOAUHCHUU.

OobopynoBanue: [lepuoandeckas cucteMa xumudeckux 3semeHToB J[.1. MeneneeBa, KaJIbKyIsTOP.
TeopeTnyeckas 4acTb

[Tpu penienuu 3aga4 HEOOXOUMO PYKOBOACTBOBATHCSA HECKOJIBKUMU MPOCTHIMU MPABUJIAMH:
1.BHUMaTeIpHO NpOYUTATh YCIOBUE 33/1a4H;

2.3ammcarh, 4TO JaHO;

3.IlepeBectu, eciau 3TO HEOOXOAUMO, €TMHULIBI (PU3UUECKUX BEJIMYMH B €IUHULIBI cucTeMbl CU
(HEKOTOpbIe BHECUCTEMHBIE SUHUIIBI JOMYCKAIOTCS, HAPUMED JIUTPHI);

4.3anmcath, €ciy 3TO HEOOXOJMMO, YPaBHEHHE PEAKIIMU M PACCTaBUTh KO (UIIMECHTHL;

5.Pemars 3a1auy, UCHOIB3YS MOHATHE O KOJMYECTBE BEIIECTBA, @ HE METO/ COCTABICHUS TPOMOPIIUiA;
6.3amnucaTh OTBET.

1. Moasipaas macca (M B r/M0Jib) —3TO Macca 0JJHOT0O MoJis BerecTBa. OHa
YHUCIIEHHO paBHA OTHOCUTEIHLHOM MOJIEKYIsIpHOI Macce (Mr B a.e.M.)
Hanpumep: Onpenenuts MosiipHyt0 Maccy cepHoit kuciotsl H2SO4
Pemenune: MosekynsipHas Macca CKJ1aIbIBa€TCsl U3 MAacC BCEX aTOMOB, BXOJAIIUX B
coctaB moJiekynel: Mr(H2SO4)= 1.2 + 32.1 +16.4 =98 a.e.m
cnenoBarensHo M (H2SO4)=98 r/monb

2. KosinyecTBO BemnecTBa (n B MOJIb) MOYKHO BBIYUCIUTH CJIETYFOITIMH
croco0amu:

n=m/M, n=V/Vm, n=N/Na,
IJle : m —Macca BellecTBa B rpaMMax,
M —momnsipHas Macca B I/MOJIb
V —00bEM rasza B IuTpax,

Vm—mossipHbIil 006éM =22,4 11/MOINb

N-4mcI0 yacTHil,

Na —aucio ABoraapo = 6.1023

13 npuBeAEHHBIX BbIIIE (POPMYI MOXKHO BBIBECTH (POPMYJIBI TSl pacuéTa Macchl
BellecTBa, 00bEMA U YUCIIAa YaCTHULL.

3. Macca 01HOHM MOJIEKYJIbI BBIYUCIIAETCS IIyTEM JEJIEHUS MOJIIPHON

Macchl BEIIeCTBa Ha Yrciio ABorapo, T.e. M/ Na
4. MaccoBy10 10J110 3JIEeMEHTA B COCJUHEHUH (V) MOYKHO BBIYUCIUTH 110 (popmyIe:
v=nA/M;

I7Ie N —4HUCII0 aTOMOB AJIEMEHTa B hopMmyIie,

A —aToMHas Macca dJIEMEHTa,

M -MonekynsipHas Macca COeAMHEHUS

5. OTHOCHTEBHAS TIJIOTHOCTH BemecTBa (Ta3a) [l onpenensercs mo hopmyre:
JI=MI1/M2;
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rae M1 u M2—monsipHble Macchl BELIECTB

6. [lmoTHOCTHL BemecTBa (Taza) d onpenensercs mo popmyse:
d =Vm/M;

rae Vm-MonspHbiid 00bEM =22,4 11/MOb,

M-MonspHast Macca B I/MOJIb

IIpuMepHbIe 3aJaHUS 1JI5I CAMOCTOATEIbHOTO PellleHusl
1.
Ckonbko moreit cynbduaa sxxenesa FeS conepxures B 8,8 1 Bemjecta?
2.
Kakoit 00bM npu HOPMaIBHBIX YCIOBUSIX 3aHUMAIOT S6r a3ota N2?
3.
Omnpexnenute Maccy OAHON MOJIEKYIbI BOJBI.
4.
Ornpenenure Maccy 2 MOJIb TOBAPEHHOM COJIH.
5.
CKoJIbKO MOJIEKYJ HaxoauTcs B 8§ T Bogopoaa H2?
6.
Ornpenenutb MacCOBYIO JIONIO yriepoja u Bojopoia B merane CH4.
7.
Kaxoii 00béM Ipu HOpMaJIbHBIX YCIOBUAX cepoBojopoa H2S?
8.
Kakyro maccy B rpammax umeet yriekucislid raz3 CO2 oobemom 11,217

OTBeTbTE Ha BONPOCHI:
1.
Urto Takoe Monekyna?
2.
UYro Takoe arom?
3.
Uto nokaszeiBaeT xumu4ueckas opmysa’?
4,
Kak 3Byunt popmynupoBka 3akoHa ABoraapo?
5.
[IpuBenute HopMyTHPOBKY 3aKOHA IIOCTOSTHCTBA COCTABA.

IIpakTuuyeckas padora Ne 2

Peakuuu, naymme ¢ o0pazoBanueM 0cajka, ra3a u BoJbl.

He.]'IL: 3aerHHeHI/IC 3HaHUH 110 TeMe «Peakuu HOHHOTO oOMeHa.
OBJ'IaI[CHI/IC YMCHUAMU IIPOBECACHUA PA3JIMYHBIX TUIIOB XUMHUYCCKHUX peaKHHﬁ.

PeakTuBbl U o6opynoBanue: [lltatus ¢ mpodupkamu, nepxkateib, pactBopbl NaOH, H2SO4,CuSO4,
Na2COs, FeCls, Na2SQ4, ZnSO4, BaClz, u Boga.

TeopeTuvyecKkue 0CHOBbI
HeoOpaTumblie peakiuy MpOTEKaOT 0 KOHIIA, €CIM BBIMOJHACTCS TPU YCIOBHUS: BBINAJAET 0CAIOK,
o0pa3zyercst ra3000pa3HOe BEIIECTBO M 00pa3yeTcsi MaJOANCCOLIMHUPYIOIEE BEIIECTBO (BOJIA).
Obpazosanue ocaoka.
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NaCl + AgNO3z = AgCl| + NaNOs3 mosnekynspHOe ypaBHEHHE
Na" + ClI"+ Ag" + NOs" = AgCl| + Na" + NO3~ mosiHOe HOHHOE ypaBHEHHUE
COKpAIIICHHOE HOHHOE YPABHCHHUE

Ag* + Cl = AgCl|

Obpas3zosanue 2a3000paznozo ewecmsa.

(NHa)2S + 2HCI = 2NH4Cl + H2S?

2NH4" + S% + 2H* + 2CI = 2NH4" + 2CI" + H2S1

2H" + S? = H,S1
Obpas3zosanue 800bL.

H2SO4 + 2KOH = K2S04 + 2H20

2H* + SO4% + 2K* + 20H = 2K* + SO4% + 2H,0

2H* + 20H" = 2H,0

Paboty opopmisiem B Tabaumy

BoinosiHeHune padoTsl.

Xoa padoThl

Habaronennsi, pucyHku

YpaBHenusi peakuuii. BoiBoabl

1.Peakuun, Hayume ¢ 00pa3oBaHHEM rasa

OmnpiT 1

B nmpobupky momecture 2 M
pactBopa coimu NaxCOs u
npuienTte 1 M pactBopa cepHOM
KUCJIOTHI. 3aIHIINTe
HAOJIFOICHUS K XUMHYECKYIO
PEaKIIMIO TPEX BHJIAX.

Onummre HAO/I0AeHUSA
peaKkuyu u 3apucyiiTe OnbIT

Hanummure ypaBHeHus
peakumii B Tpex BUAAX

Peakuuu, naymue ¢ odpasoBaHueM oc

aJKa

OnkiT 2

B npoOupky nomecture 2 mi
pactBopa comu CuSO4 u
npuieite 4mn pactBopa NaOH.
3anumure HaOMOIeHUS U
XMMHUYECKYIO PEAKLIUIO TPeX
BUIAX.

Onummure HAOJIIOAEHUA
peakuum 4 3apucyire OnbIT

Hanummure ypaBHeHus
peakumii B Tpex BHAax

OnbiT 3

B npoOupky nomecture 2 mi
pactBopa coii AgNOs u
npuieiite 2 ma pactBopa BaCly
10 00pa3oBaHUs OCaJKa.
3anumure HaOMIOIeHUS U
XUMHYECKYIO PEaKIIHIO B TPEX
BUIAX.

Onummure HAOJIIOAEHUA
peakuum 4 3apucyire OnbIT

Hanummure ypaBHeHus
peakumii B Tpex BUAAX

Peakuum, nayummue ¢ o00pasoBaHueM BOJbI

OnbIT 4
B npoGupky momecture 2mi

Onumure HAOIIOIEHUA
PeaKI UM U 3apPUCYHTE ONbIT

Hanumure ypaBHeHUus

peakuuii B Tpex BUAAX
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pactBopa H2SO4 1 1 xamio
MHAMKATOpa METUIIOBOIO
OPAaH’KEBOI0, 3aTEM IPUIICHTE
mienioun NaOH o m3meneHus
OKpacKH pacTBOpa. 3anuIInuTe
HAOJIO/IEHUS. 1 XUMUYECKYIO
pEaKLMIO B TPEX BUJIAX.

KOHTpOJILHbIe BOIIPOCHI

1. Tlpu KakuX yCIOBHSIX BO3MOYKHBI HEOOpATHMbIC pEaKInu?
2. Bosmoskna iu peaknust: HClI + KOH = H,0 + KCl

3. 3anuImTe THIbI XUMUYECKUX PEAKIIUi 110 HMEIOLMMCS KITaCCH(DUKAIHSM.
4. Nonumute peakmuio: ZNCl, + NaOH = ? +?

Cdopmysmpyiite BbIBOJ 10 padore.
B kakux ciyyasx NpoTekaroT peakliuu HOHHOTO oOMeHa?

Buausinue PA3JTHYHBIX (l)aKTOPOB Ha CKOpPOCTH XUMHYECKOI Pe€aKkIuu.

IIpakTuyeckas padora Ne 3

I_[e.m,: PACCMOTPETh BIIUAHUC PA3JIINIHBIX (1)aKTOp0B Ha CKOpPOCTb XUMHUYECKOU pCaKIuu.

OOopynoBaHue U peaKTHBBI: TIPOOWPKH, CIUPTOBKA, CIIMYKH, JEPKaTelb, INTATUB ISl TIPOOUPOK,
JIy4MHKa, [[MHK, MarHUii, Me/Ib: TPaHYJIbl M MOPOLIOK, pacTBOpbI coistHor kucnoThl (1:3, 1:10), ykcycHas
KHCIIOTa, MEJI, CTAKaH C ropsiYeid BOJIOH, MepeKch BoJopoaa, okcua Mapraumna (1V).

Xoxa paboTbI:

OdopmuTs paboTy B BUJI€ TaOIUIIBI:

Paccmarpusaemblii Onucanue Hao0monenns, YpaBHeHus BriBox
daxkrop, JKCIEpPUMEHTAa MO3BOJIAIOLIHE peaxuui
BJIMSIIOIIUN HA CYIUTh O CKOPOCTH
CKOpPOCTH peakuumn
XHMHYECKOH
peakuuun
1. Bausinue 1) B pu Mg + 2HCI —
NPHPOABI npoOUpKH
pearupyroummx HaJICUTE COJITHOMN
BelleCTB KHUCIOTHL. B
MIEPBYIO
1poOHpKy Zn + 2HCI —
MTOJIOJKUTE
KyCOUYEK MarHus,
BO BTOPYIO -

KyCOY€K LIUHKa, B
TPETHIO - KyCOUeK
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Mmenu. Uto
Habmonaete?
Kaxkas u3 peakuuii
camas OwicTpas?

Cu+HCIl»

2) Haneiite B
OJIHY IPOOHPKY
COJISTHOU
KHCIIOTHI, B
JIPYTYIO - TAKOE
e KOJIMYECTBO
YKCYCHOM
KHUCIIOThI
(KOHIIEHTpaIUs
KHUCIIOT
OJINHAKOBA).
Onycrure B
KaXKIyIO
POOHUPKY MO JBE
rpaHyJIbl [IMHKA.
Onpenenure,
KaKasi peaxkius
MpOTEKaeT
obIcTpee

Cuia KUCIIOT
3aBUCUT |
JOMNUIINTE

2. Bausinue
KOHUEHTPaIun
pearupyoumux
BellecTB

B nBe npobupku
MIOMECTHUTE 110
OJIHOU I'paHyse
uuHka. B onny
npuieiTe 1 M
COJITHOW KHMCJIOTBI
(1:3), B 1pyryro -
CTOJIBKO K€ ITOU
kucnoTsl (1 : 10).

I'ne Gonee
WHTCHCHBHO
MPOXOTUT
peakuus’?
[Touemy?

B nByx
npodupkax
UJIET OJHA U Ta
KE PeaKIus:
Zn + 2HCIl —

YeM BbIIIIC
KOHILICHTpaIus
pearupyromumx
BEMIECTB, TEM ------
JIOTIMIIINTE

3. Biausinue
MOBEPXHOCTH
CONMPUKOCHOBEHHS
peareHToOB

B onny
pOOUpPKY
OILyCTUTE KyCOYEK
Mena, B APYTYIO
HaCBINIbTE
MOPOILOK Mea.

B nByx
npodupkax
HUIET OJHA U Ta
K€ PeaKIus:
CaCO3 + 2HCI

IIpu yBenuueHuu
CTENIEHU
U3MENbYCHUS
TBEPJBIX BEIECTB,
YBEJINYUBAECTCS
JOTHIIINTE
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HaneiiTe B
npobupky 1o 1,5
MJI COJISTHOH
KUCJIOTHI
OJIMHAKOBOM
KOHIICHTpAIUH.
Ectp 1 pasHuna
B CKOPOCTH
BBIJICIICHUS Ta3a?

4. Bausinue
TeMIepaTypbl

B nBe npobupku
OMYCTUTE IO
OJHOM TpaHyse
nuaka. Hanenite
o 1 mu consiHOM

brictpee peakuus
UJIET TaMm, e
JOTIUIITUTE

B nByx
npodupkax
UJET OJIHA U Ta
KE PeaKIHs:
Zn +2HCI —

[Ipu
CTOJIKHOBEHUU
MOJIEKYJT U/UTN
aTOMOB PEarupyroT
TOJIBKO T€

KHCJIOTBI MOJICKYJIBI /TN
OJINHAaKOBOM aTOMBI, KOTOpPbIE
KOHIICHTpAIUHU B obnagaroT
KaXIYIO JIOCTAaTOYHOU
npoOupky. Onny KUHETUYECKOMN
pOOUPKY SHEprueu nmis
ONYCTUTE B OCYILIECTBJICHHUS
CTaKaH c ropsyen peakuuu. [Ipu
BoJo1. I1o MOBBILICHU U
MHTEHCUBHOCTHU TeMIIepaTypbl A0S
BBIJICJICHUS TaKUX MOJICKYII
My3bIPbKOB W/WJIH aTOMOB
BOZIOpOAA ___ JIOTIMIIINATE
CHeJIaiiTe BBIBOJ O
BIUSTHUH
TEeMIIepaTypbl Ha
CKOpPOCTH
XUMHUYECKON
peakiuu

BoiBoa: CKOpOCTh XMMHUYECKONM PEAKIIMHU 3aBUCHUT OT YCJIOBHUH: JIOTTUIITUTE

IIpakTnuyeckas padora Ne 4

]IOqueHHe3THHeHaIlH3yquH69F0

Henanb: HAyuYnTHCS MOTYYaTh B TaOOPATOPUH ITUJICH; U3YIUTHh (PU3HUECKUE M XUMHUECKHE CBOMCTBA

OTUJICHA.

O6opynoBanue: mpoOUpKH, MpoOKa ¢ Ta300TBOAHON TPYOKOH, IITATUB, CIIUPTOBAS TOPENKA, CIIMYKH.

PeaxktuBbi: CoHsOH, H2SOs(kowir.), mecok, OpomHuas Boja (Brz).

Xoxa padoTsl
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No Ha3zsanue OmnmcaHue onkITa, HaGnronenust u ypaBHEHUS peakIui BriBon
/1 OTbITa PUCYHOK
1. | Ilomyuenue B npobupky Hamumm 1 M | B mpobupke HaunHaeTcs BeIICHATECA | B x0/1e peakmumn
ATUJICHA. 3TUJIOBOTO CIIUPTA U ra3 - JONUILIUTE KOHIIEHTPUPOBaH
OCTOPOXKHO J00aBbTE 6— { H.SO Has cepHas
. RV e
9 mi KOHUEHTPHPOBAHHOH | C,HsOH JOTHIIATE KHCIIOTa 3a0UpaeT
CEpPHOU KUCIOTHI. 3aTeM PEAKIMIO 1 HA30BUTE KOHEUHBIE BOJy U3 CIIUPTA, B
BCBITIAJIM HEMHOTO TPOYKTHI PeaKIn pe3yJiprare
MIPOKAJIEHHOT0 MeCKa oOpasyercst
(4TOOBI IPETOTBPATUTD STHJIEH.
TOJIYKH >KMJIKOCTH NIPU
A P Takyro peakiuo
KUIEHUH ). 3aKpbUIH
OUPKY MPOOKOI C HASBIBAIOT
po .
y y C,H;OH (ammno- peaximeit
ra300TBOJHOMN TPYOKOI, ‘
i JTIOTTUIIINTE
3aKpENWIM €€ B IITaTUBE BBl crmp'r) —
Y OCTOPO>KHO Harpeiu H.S0
COJIEPKUMOE TIPOOUPKHU. Uahd
2. | U3yuenne B npyryto npoGupky [Ipu npomyckanuu rasa uepes B xone peakuuun
CBONCTB Hanmuu 2-3 mi OpoMHON | OPOMHYIO BONY, IIPOUCXOIUT
ATHUJICHA. Bo/bI. OnmycTuin MIPOUCXOJUT JIOTINLINTE OKHCJIEHUE
ra300TBOJHYIO TPYOKY peaxkuuto. STHIIEHAa OpOMHOMU
nepBoi MPOOUPKH 10 THA BOJIO 110

npoOUpKHU ¢ OPOMHOIA
BOJIOM M NPOIYCKaJIH
yepe3 HEeE BhIICASIOIIMNICS
ras.

Ha3oBute KoHEUYHBIE TPOTYKTHI
peakuuun

H2C=CHz + Br; —

H, 50, (xoHi1.)

JBOMHOM CBA3H.
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Brigengromuecd ras

OTuUieH Ha BO3yXe TOpUT

OTUIEH rOpUT

MIepBOI MPOOUPKHU KakuM 1iaMmenem?  Jlonummre JOTUILINTE
MO0 JIN. IJIaMEHEM, YT
A C2H4 + 302 — ponuiivte ypaBHEHUE JTaMCHEM, 4TO
JIOKa3bIBaeT
peakuuu
____ JIOMHUIIIHUTE.
C,H;0H (aTuno-
BBI¥ CITIPT)
H,SO,

OOummii BHIBO/A: HAa JaHHOW MPAKTHUYECKON paboTe Mbl HAYUUIIHCh IOIHUIIINATE.

IIpakTnueckas padora Ne 5

CBojicTBa pacTBOpPa YKCYCHOI KHCJIOTBI

[lesib padOTHI: UCCIICIOBATh XUMHUECKUE CBOMCTBA KAPOOHOBBIX KHCIIOT Ha IPUMEPE YKCYCHOM
(3TaHOBO) KUCTIOTHI.

O0opynoBanye U peaKTUBBI: YKCYCHAsl KUCII0TA, THIPOKCH]] HATPUSI, METUIIOBBIN OPaH)KEBBIH,
¢deHondraneny, Maruuid, KapOoHaT HaTpHsl, MPOOUPKH, CYyXOH CIIUPT, CIIUYKH, AeprKaTeb s IPOOUPOK.

BbinosiHeHune padoTbl.
Padoty odopmiisiem B Tadauny

Xox pa6oTsl ‘ Ha0nronenusi, pucyHku YpaBHeHnus peakuuii. Beisoasl

1. leiicTBMe YKCYCHOIi KHCJIOTHI HA HHAMKATOPBI.

OnbiT 1

K pacTtBOpy yKCYCHOI KHCIIOTBI
J00aBHII paCTBOP METHIIOBOTO
opanxeBoro. Kak nsmenumnace
oKkpacka pactBopa? O yeM 3To
CBUJETEIBCTBYET?

Kak n3menniiacr okpacka
pactBopa? O 4yem 310
CBHETEIbCTBYET?
3apucyiite onpIT.

3anummre ypaBHeHHe
3JIEKTPOJIUTHYECKOM
AUCCOLMALMHU YKCYCHOM
KHCJIOTBI.

2.B3aumopeiicTBHE YKCYCHOM KHUCJIOTHI ¢ 0CHOBAHUSAMHU.

Onumure HAOIIOEHUS
PeaKI UM U 3apPUCYHTE ONbIT

Onpit 2

K pactBopy ruapokcuma HaTpus,
OKpaIIeHHOro (heHoIPTaICHHOM,

Hanumure ypaBHeHus
peakuuii B Tpex BUAAX
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J00aBWIIH PACTBOP YKCYCHOM
KHCJIOTHI.

3.B3aumMojeiicTBie YKCYCHOH KHCJIOTHI ¢ MeTAJIAMH.

Onbit 3

B npobupky ¢ pactBopom
YKCYCHOUM KHCIIOTBI TOMECTHITN
CTPYXKYy Maraus. Yro
HaOrogaercs?

Onuiure HAOJIIOACHUSA
PeaKu U U 3apUCyiTe ONbIT

Hanummre ypaBHeHuUst
peakuuii B Tpex BUAAX

4. BzaumojeiicTBHE YKCYCHOI KHCJIOTHI C COJISIMHU.

OmnbiT 4

JloGaBunu kapOOHAT HATPUs B
POOUPKY C paCTBOPOM
YKCYCHOM KHCIIOTBI.

Onuiure HAOJIIOACHUA
PeaKu U U 3apUCcCyiTe ONbIT

Hanummre ypaBHeHuUst
peakuuii B Tpex BUAAX

BbIBoA: HanMIINTE ¢ KAKUMH CBOMCTBaAMH chyCHOﬁ KHCJ0THI Bbl IO3HAKOMMUJIUCH.

XHMHYeCKHE CBOICTBA yIIeBO/I0B

IIpakTHyeckasi padora Ne 6

He.]'[l) 3AHATHUA: UCCIICA0BATh XUMHUYCCKUC CBOMCTBA YTJICBOJOB U OOBSICHUTH IIPUYNHBI,

O6YCJ'IaBJ'II/IBaIOH_[I/IC 9TH CBOMCTBA.

060py003anue u peakmuesl MeTaJUIMYSCKHUI ITaTuB, CIIMPTOBKA, HpO6I/IpKI/I, CTCKJIsIHHAaA I1aJIO4YKa,

XUMUYECKUM CTaKaH BMECTUMOCTBIO 50 M1, 3JIEKTPOIUIUTKA, BojisiHast Oanst; 1 % pacTBop rimroko3sl, 1 %

pacTBOPBI caxapo3bl, CIUPTOBOM pacTBOp Hoa, pactBop cyibdara menu (II), pacTBop ruapokcuga
Hatpust (10-12 %), pacTBop cepHoit kucnoTsl (1:5), kpaxmain, Boja

KpaTkue TeopeTnyeckue MaTepuasbl N0 TeMe Ja00PaTOPHOTO 3aHATHS

I'moxo3a CeH1206 — MOHOCaxapuna, He FI/I,HpOJ'II/I3y10H_II/II710H C O6pa3OBaHI/IeM Ooiee IMMPOCTBIX YIIJICBOAOB.

§ g oy
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—-C

~H
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I'mroko3a sABIseTCS OJHOBPEMEHHO MHOTOATOMHBIM CIIMPTOM M aJIbJETUIOM, TO €CTh aJbIECTUIOCIIUPTOM.
B BomHBIX pacTBOpax riiroKo3a MOKET MIPUHUMATH [TUKIMYECKYI0 popMy.

duznueckue cBoiicTBa

I'mroxo3a — 6CCHB6THOC KPpHUCTATNINYCCKOC BCUICCTBO CO CJIAIKUM BKYCOM, XOPOIIIO paCTBOPUMOC B BOJIC.
ITo CpaBHCHHIO CO CBCKJIOBUYHBIM CaxapoOM MCHEC CliaaKas.

OHa BCTPCUACTCA MMOYTH BO BCCX OpraHax paCTCHUA: B INIOJAX, KOPHAX, JIMCThAX, IBCTAX;

0COOEHHO MHOT'O IJIIOKO3EI B COKE BUHOI'paga U CIICJIbIX q)pYKTaX, Aroagax,

1
2
3. TJIFOKO3a €CTh B JKUBOTHBIX OpFaHI/ISMaX;
4

B KPOBH ueJIOBeKa ee cojepkutcs npumepHo 0,1 %.
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Kpaxman— nuiieBoil npoiyKT, KOTOPbIi UCTIONb3YETCs B JOMAIIHEN KyJIMHAPUU U IUILEBOI
IPOMBIIIJICHHOCTH B Ka4ECTBE 3aryCTUTENs, CTAOMIN3aTOPA, HAIIOJIHUTENS, HOCUTEISl, HOKPBITHUSI.

HarypaiabHBIMH HCTOYHHKAMU BEIIECTBA SBISIOTCS KIIyOHU M 3€pHA PACTCHHIA.
KpaxmanucTeiMu IPOIyKTaMHU SIBIISTFOTCS:

3epHOBBIC — MIIIEHUIIA, KYKYPY3a, PHC, STIMEHb, POKb, COPTO, MIIEHO U APYTHUE;
KOPHEIUIOIbI — KapTo(desb, MAaHHOK, OaTaT U APYTHE;

0000BbIE — TOPOX, HYT, YCUEBHUIIA U JPYTHE.

Haubounbiee Xx0341iCTBEHHOE 3HAYCHUE UMEET KapTOPenbHbIN, KYKYpY3HBIH, pUCOBBIH, IIIEHUYHBIH,
KpaxMmail. M3roTaBiuBaeTcs ¢ NOMOLIbI0 MOKPOI'O IIOMOJIAa 3e€pHa U KITyOHEH.

CocTaB KpaxmaJja

Kpaxmasiom Ha3bIBaeTcsl yrieBol, MOJIMCAXapU L, COCTOSIIMN U3 CMECH aMUJIO3bl M aMHJIOIIEKTUHA. DTO
BEILIECTBO CUHTE3UPYETCs B paCTEHUIX B BUJIE 3€PEH, KOTOPhIE UMEIOT HEKOTOPhIE PA3JINUUs B CTPYKTYpe
Y CBOMCTBAxX B 3aBUCHMOCTHU OT BHJIa pacTeHus. B cocTaB KpaxMajbHBIX 3€pEH BXOAUT Takxke 110 2% He
YTJIEBOAHBIX KOMIIOHEHTOB — O€JIKOB, JIMITUAOB, 30JbHBIX JIEMEHTOB.

CaoiicTBa Kpaxmana

BemecTBo npeacrapisier coOoi Oeblil ChITy4Hil MOPOIIOK, HE UMEIOIIMM BKyca, IPU CKATUU U3IAI0LIUI
XapaKTEepHBIA CKPUII.

Kpaxmairy cBoiicTBeHHa X0poliiasi pacCTBOPUMOCTh B ropsiueii Bojie. B X0J101HOM BOJIe HE pacTBOPSIETCS.
OO6nanaer cBOMCTBaMH KJICHCTEPA UITH TEIIA.

Copep:xaHue 0TYETA M0 BHINOJHEHHIO J1A00PATOPHOTO 3aJaHUS
1. Hanumwure Ha3BaHuUe, TEMY, 1I€JTb JIAOOPATOPHOTO 3aHSATHS.

2. HOJ'IB3y$ICb KpaTKUM TCOPECTUYCCKUM MATCPHUAJIOM I10 TEME J'Ia60paTOpHOFO 3aHATHUA BBIIIOJIHUTC
OIIBIThI U 3aJaHUA:

BoinosiHeHue padoThl 3aHOCHM B Ta0JIHILy

Xox padoTsl Ha0nronenns, YpaBHeHUs peakuuu.

HCYHKH
puey BbIBO/1bI

1.BzaumoneiicTBHe rJ110K03bI ¢ ruapokcuaomM meau (11).

OmnbiT 1 Onummure Hanummure ypaBHeHnue
Buecute B mpoOupky 3 Kamiau pacTBopa Ha0.moneHHs peaKimy.

TJTFOKO3BI, OJTHY KaIlUTI0 PacTBOPa COJIM MEIH H PeaKIuu U Hanuume xaxoi

nprbaBbTe MPU B30ANTHIBAHUN HECKOJIBKO Karelb | 3APUCYHTe ONbIT GyHKUHOHAIBLHO rPyNNbI B
THIPOKCHUIA HATpUsl 10 00pa30BaHUsl CBETIIO- MOJIEKYJIE IIIOKO3bI

CHHETO pacTBopa (I1eJI0Yb JI0JKHA OBITH B NMOATBEPKAAET ITOT ONBIT?

n30bITKE). UTO TOKA3bIBAET MOSBICHUE TaKOU
OKpacku pacTBopa? BermoMHUTE peakiuio
obOpazoBanus rauiepata menu. [lomydeHHbII
pactBop Harpeiite. Uto Habmonaercs?

2.BzaumoneiictrBue caxapos ¢ ruapokcuaom meau (II).

Oneit 2.
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K 2 M pactBopa caxapa no6aBpte 1 Mt
pa30aBICHHOTO PACcTBOpPA MIEIOUH U 3-4 Karum
pactBopa cynbbara meau (I1). Berpsxaure
NpOOUPKY U MepeMelIaiTe CoIePKUMOoe
NPOOUPKH CTEKIISTHHOM MaNOYKOH 10
pacTBOpPEHHMsI OCaIKa.

Onumure
Ha0II01eHUA
peaxkiun u
3apUCyiiTe ONbIT

Hanumure ypaBHeHue
peaKuuu.

3.B3aumojeiicTBHE caXapoB ¢ aMMHAYHBIM PacTBOpPoM okcuaa cepedpa (I).

OnpIT 3.

Haneiite B THIATCIIBHO BBIMBITBIC 1 BHICYIICHHBIC
npOoOUPKH 10 1 MJI aMMHAYHOTO PacTBOpa OKCUIA
cepedpa (I) u mo 1 M pacTBopa caxapa.
[TpoOupku momMecTuTe Ha HECKOJIBKO MUHYT B
TOPSIUyI0 BOASHYIO OaHIO.

Onumure
Ha0/I0IeHUA
peakuum u
3apUCyiiTe ONbIT

Hanuummre ypaBHeHHe
peaKkumu.

4.0THOLICHUE

KpaxmaJja K BoAe€.

OmnbIT 4. B npoOupky ¢ 1 MJ1 BOJbI TOMECTUTE HA
KOHYHKE IITIATEeNs CyX0ro Kpaxmania.
Cogepxumoe mpoOHpKH B30OITANTE.
PacTBopsiercs i kpaxmai B BOJI€ IPU KOMHATHOU
temiiepatype?

Copnepxumoe NpoOHPKU MOPLUIMHU 3aJIEHTE IPU
IEpEMELIMBAaHUU B CTaKaH € 5 MJI TOpsYei BOJBI.
[Ipu 3TOM 00pa3yercst KpaxMaabHBINA KIIEHCTeEp.

Onumure
HAOJII0AeHUS
peaxkiuu u
3apUcCyiiTe ONbIT

Hanuummre ypaBHeHue
peaKkumu.

B3aunmoaeilictBu

€ KpaxmaJja ¢ Hoaom

OnbiT 5.

B npoGupky BHecute 5-6 kamnenb KpaxmMalbHOTO
KJIeCTEpa U OJIHY KaIUIl0 CIUPTOBOTO PacTBOpa
rona. Uto mpu sToM Habmo1aeTcs?

Onummure
Ha0II01eHNA
peakiuun u
3apucCyiTe ONbIT

Hanumure ypaBHeHue
peaKuuu.

OTBeTbhTE HA MOCTABJEHHbIE BONIPOCHI:

1. Hamummwure ypaBHEHHE peaKIMK B3aUMOJIEHCTBUS TIIOK03bI ¢ ruapokcuaoM meau (1) npu

KOMHATHOUW TeMIlepaType.

2. Hammume xakux (pyHKIIMOHAIBHBIX TPYIIIT YKA3bIBAET 3TA PEAKIUs?

3.
HarpeBaHuH.
4.
5. Ilepeuncnurte XUMHUYECKHE CBOWCTBA TITFOKO3BI.
6. Tlouemy Kpaxmai pacTBopsieTcs B TEIJION Boje?
7. B Kakux npoJyKTax MUTaHUs COACPKHUTCSA Kpaxmai?

Hanummre ypaBHeHUe peakliuy B3aUMOJEHCTBUS TIII0K03bI ¢ ruapokcuaoM meau (1) npu

Hanuuue xakoil pyHKIIMOHAIBHOMN IPYIIIBI B MOJIEKYJIE TIIFOKO3bI MOATBEPKIAET ITOT OMBIT?
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8. Uro npoucxoauT npu 100aBIEHUHU pacTBOpa Hoja B Kpaxmai?
9. Ilepeuncnnre XMMHUYECKHE CBOWCTBA KpaxmaJa.

10. K kakomy KJ1accy XMMHYECKHUX COCTMHEHUI OTHOCUTCS Kpaxman? HazoBute 3 mpyrux
IIPEJICTABUTEIIS TOTO K€ Psa.

IIpakTnueckas padora Ne 7
IIpakTnueckoe 3ansaTue Ne 18 «/lenarypanus 6eska. liBeTHbIe peakuun 0eJIKOB»

ean padoThi:
1. U3yunTh XUMHUYECKHE CBOWCTBA OCITKOB.
2. BBIIOTHUTH ¥ 3alIOMHUThH KaYECTBEHHBIE PEAKIIMK Ha OCTIKU.

OO6opyaoBanue U peaKTUBBI: CIIUPTOBKA, IEPKATENb JIsl POOUPOK, TPOOUPKH, PACTBOP TUIPOKCHIA
Hatpus (10-12 %), pactBop cynbdara meau (II) (0,5 mob/1), BOIHBIN pacTBOp SIMYHOTO OeKa
(roroBuTCs M3 pacdera 1 Myt Oeka Ha 5 MJT HACHIIIIEHHOTO PacTBOpa IMTOBAPEHHOM COJIN), PaCTBOP
HUTpaTa cepedpa, HACHIIICHHBIN pacTBOp cyibdarta meau (11), KOHIEHTpUPOBaHHAs A30THAS KUCIIOTA,
STHJIOBBINA CITUPT, PACTBOP aMMHAKa.

BoinosiHeHue pa6éoThbl 3aHOCHM B Ta0JIHILy

Xox padoTsl Habaronennst, YpaBHeHMsI peaKkIun.

HCYHKH
pucy BbIBO/1bI

1. CBepTbiBaHue 0€JIKOB IPU HATPEBAHUM

OnpiT 1 Onumure PaCTBOpHeTCH JIK OCaJO0K, €CJIN

. ?
2-3 mu1 pacTBOpa OejIka HajielTe B IPOOUPKY U Ha0.1r01eH s HCT, TO MoHeMy !

HarpeiTe B IJIaMEHHU CIIMPTOBKH J10 KumeHus. Uro | PEAKIHHA 1

1pu 5ToM HabromaetTcs? UeM MOKHO OOBSCHUTh | 3APUCYHTE ONbIT
a0 sBneHue? Coaepkumoe mpoObUpku pazdoaBbTe
BOJIOM. PacTBopsieTcs 11 0CagoK, €Clu HET, TO

nouemy?

2. OcaxxaeHue 0eJIKOB COJISIMH TSKeJIbIX MeTaJLJIOB.
OnbIT 2.
B nBe npobupku Haneiite mo 1-2 M pactBopa Onumure Hanumure ypaBHeHue
0enKa 1 MEAJICHHO, 110 KarIsM, IIpH Ha0J110/1eHH A peaKimm.
BCTPSIXMBAHWU TPUIICHTE B OJIHY U3 HUX peaKiuu u
HACBIIIEHHBIN pacTBOp cynbdara meau (1), a B 3apucyiTe OnbIT

JIpYTYIO — pacTBOp HUTpara cepedpa.

3. OcaxxneHue 0eJIKOB ITUJIOBBIM CIIMPTOM.

OnsiT 3. Onumure Kaxkoit Bux cBepThIBaHUSA
Ha0/I101eHUA Oenka Habmogaercs?
peakumu u
3apucyiTe OnbIT

B npoGupky Haneiite 1-1,5 M pactBopa Oernka,
npuieite 2-3 mi stanona. Yro Habmomaercs?
Kaxoif Bun cBepThiBaHus 6enka Habmo1aeTcs ?
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4. 1lBeTHBIE peaKkuu HA OeJIKMH.

Ongit 4. 1).KcanTonporenHoBasi peaknusi.

K 1 mu pactBopa Genka 106aBbpTe 5-6 Kanenb
KOHIICHTPUPOBAHHOW a30THOW KUCIIOTHI JI0
MOSIBJICHUS O€JIOTO 0CajIKa WM MYTH OT
CBEpThIBaHUs Oeika. PeakiimoHHy0 cMeCh
Harpeiite. Uro Habmrogaere? CMmech OXJIaAUTE U
n00aBbTE K HEM OCTOPOXKHO, TIO KAIUISIM, H30BITOK
pacTBOpa aMMHUaKa

Onumure
HAOJJI0eHUSA
peakuun u
3apucyiiTe ONbIT

Hannmmure ypaBHeHue
peakumu.

OmnbiT 4 . 2).buyperoBasi peakius

B npobupky Haneiite 1-2 M pactBopa Oenka,
paBHBIN 00BEM KOHIICHTPUPOBAHHOTO PacTBOpa
IEJI0YH U 2-3 Karuii pa30aBIeHHOTO pacTBOpa
cynedara meau (I1). Comepxxumoe mpoOupku
TIIATEIBHO MePEeMEIIanTe.

Onumure
Ha0I01eHUA
peakuum u
3apUCyiiTe ONbIT

Hanuummre ypaBHeHHe
peaKIuu.

BoiBoa: kakue cTpykTyphl Oenka cymecTByroT? JlaliTe KpaTKyto XapaKTEpUCTUKY UM.

KPUTEPUHU OLHEHKH BBIIIOJIHEHUSA ITPAKTUYECKHUX PABOT:
- KOTJIMYHO» - BHITNIOJTHEHUE paboThl 0e3 OMMOOK U c/1aya OTYeTa B JICHb BBITOJIHEHHS, IPAaBUIIbHbIC

HNCYCPIBIBAIOIINUEC OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI;

- «X0pouI0» - BBIIIOJIHCHUC pa6OTI)I U caada OT4€Ta B ICHDb BBIITOJIHCHHW A, HAJIMYUEC OIIINOKH B

BBINIOJTHEHHON paboTe WIJIM OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI;

- «KYAOBJICTBOPUTEJIbHO> - BLIIIOJHEHNE pa6OTBI 6omee 50% , HAJIM4YHUC OIIMOOK B BBHIITOJIHEHHOM

pa60Te WK OTBETC HA KOHTPOJIbHBIC BOIIPOCHI U HECCBOCBPEMCHHAA CAada OTUCTA.
- KHEYAOBJICTBOPUTEJIbHO> - BLIIIOJIHCHUE pa6OTBI MCHECC 50%, HECBOCBPEMCHHAA Cllavya oTuéTa.
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3. YYEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOTI'O IIPEJIMETA

OcHoBHas1 UuTEpaTypa

OJI.1. Tabpuensn, O.C. Xumus.10 xnacc: yaeOHuK: 06a30Bbiid ypoBeH/O.C. ['abpuensn.-10 uza., crep.-
Mocksa: [Ipocsemenue, 2022. - 191c.- ISBN 978-5-09-088177-7.- TekcT HenoCpeACTBEHHBIH.

OJI.2. Tabpuensn, O.C. Xumus.11 knacc: yueOHuk: 6a3oBbiii ypoBeHb/O.C. 'abpuenss.- 9 uzm., crep.-
Mocksa: [Ipocsemenue, 2022. - 223c¢.- ISBN 978-5-09-088256-9.- TekcT HenocpeCTBEHHBIH.

JlonoJHUTEIbHAA JINTEPATypa

JUL.1. Xwumus : ydeOHUK 11 cpemHero mpodeccuoHanbHoro oopaszosanusi /  HO. A. JleGenes,
I'. H. ®anees, A. M. 'ony6es, B. H. IllanoBan ; mox oOmeit pemaknueii I'. H. daneeBa. — 2-e¢ wu3g.,
nepepad. u gom. — Mocksa : FOpaiit, 2024. — 431 c. — (IIpodeccuonanbHoe oOpazoBaHHE). —
ISBN 978-5-9916-7723-3. — Tekct : anexTponHsiii / O6pa3oBarensHas miatdpopma KOpaiT [cait]. —
URL.: https://urait.ru/bcode/537876 (nara obpamenus: 27.12.2024).

JUL2. Tynukun, E. U. Xumusa. B 2 4. Yacte 1. O0mas u HeopraHMYeckas XUMHUS : YYEOHUK IS

cpenuero npodeccuonansHoro oopazosanwmsi / E. . TynukuH. — 2-e¢ u3n., ucnp. U aomn. — MocKBa :
IOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe odbpazoBanue). — ISBN 978-5-534-02748-8. — Tekcr :
JIEKTPOHHBIN // OO6pazoBarenbpHast wiaropma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513730 (marta obpammenus: 27.12.2024).
JUL3. Tynuxun, E. . Xumus. B 2 u. Yacte 2. Opranunyeckas XUMHUS : Y4EOHUK JUIsI CPEIAHETO

npodeccuonansHoro obpaszosanus / E. W. Tynukun. — 2-e uzn., uchp. U gon. — Mocksa : HOpaiir,
2023. — 197 c. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-02749-5. — Tekcr
3JIEKTPOHHBIN // O6pazoBarenbHast mwiatdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513731 (mara obpamenus: 27.12.2024).

JUL4. Xumus. 3amauHuk: ydeOHOe mocoOue sl cpemHero mpodeccuoHanbHOro o0pasoBaHus /
1O. A. JleGenes [u np.] ; mox obmeit penakuueit I'. H. @aneeBa. — Mocksa : FOpaiit, 2024. — 236 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : drIeKTpOHHBIH //
O6pazoBarenbhas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537886 (nata obparienus:
27.12.2024).

JULS5. AundunorenoBa, U. B. Xumus. bazosbiit ypoenb: 10—11 kmaccel : yd4eOHMK Ui CpeHEro
obmero oopaszosanus / M. B. Aupunorenosa, A. B. baokos, B. A. [lonikoB. — 2-¢ U31., HCIIP. U JIOT. —
Mocksa : Opaiit, 2024. — 290 c. — (O6mieo6pa3zoBarensubiii 1uki). — ISBN 978-5-534-16098-7. —
Tekcr : AJIEKTPOHHBIN /! O6pa3zoBaTenbpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/544870 (nata obparmienus: 27.12.2024).

HNugpopmannonnsie pecypesl UuTEepHera:
HP.1 Obpa3zoBarenbHas 1uiatdopma. s By30B u ccy3oB. FOpaift : odwum.caiit. URL: https://urait.ru/

(mata obOpamenms: 27.12.2024). — Pexum pgoctyma: s 3aperUCTpHp. TMojib3oBareneid.— TekcT
AJIEKTPOHHBIN

WP.2. Iudpposas 6ubdmmoreka IPRsmart ONE : odwui.caiit. URL: https://www.iprbookshop.ru/ / (gara
oOpamtenusi: 27.12.2024). — Pexum noctyna: ass 3aperucTpup. noiab3oBaTeneil. — TeKCT 31eKTpOHHBIN
NP.3. Akanemuk.: CnoBapu u sHimkimoneauu: odwui. caint. URL: https://www.iprbookshop.ru/ / (mara
obpamenusi: 27.12.2024). — TeKCT 2MEeKTPOHHBIH
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https://urait.ru/bcode/513731
https://urait.ru/bcode/537886
https://urait.ru/bcode/544870

NP 4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa - AxameMuyeckuit KOJUIEIK: URL:
https://academicol.ru/cTyaeHTy/31eKTpOHHO-ONOIMOTeYHAs-cucTeMa/ (1ata obOpamienus: 27.12.2024). —
TekceT aneKTpOHHBIN

WP.5. becrutatHas snekTpoHHas Oubnworeka omnaiiH "EnWHOE OKHO K 00pa3oBareibHBIM pecypcam':
URL: https://web.archive.org/web/20191122092928/http://window.edu.ru/ (mara oOpareHus:
27.12.2024). — TekcT 3JeKTPOHHBIH

WP.6. DnekTpoHHO-0MbOIHOTEUHas cucteMa Juist yueOusix 3aBencnuit. BOOK.ru: URL: https://book.ru/
(mara obpamenus: 27.12.2024). — TekcT 31eKTPOHHBIN

NP.7. DOnextponnas Oubiauoreka mo XxumMuu. KHUTHM ¥ aHaIMTHYECKHE 0030phl. YueOHUKH. JKypHabl.
VYueOnble 0a3bl jgaHHbIX. HoOeneBckue mnpemun 1o xumuu. https://www.chem.msu.ru/rus/ (nara
obOparmenusi: 27.12.2024).
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MUHUCTEPCTBO HAVKU U BBICLLIETO OBPA3OBAHUS POCCUNCKOU ®EJEPALINN
(enepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOC yUPEXKICHNE BBICILETO 00pa30BaHHusI
«MOCKOBCKHNU ITOJIUTEXHUYECKNUN YHUBEPCUTET» (MOCKOBCKHNU TTOJINMTEX)

NBanreeBckuii ¢uiuan
MOCKOBCKOIO NMOJUTEXHUYECKOT0 YHUBEPCUTETA

YTBEPX]/IAIO
Hupexrop ¢unmana

H.A. BapbiuHukoBa

09 sauBaps 2025 r.

KOMIUVIEKT KOHTPOJIbBHO-OHEHOYHBIX CPE/ICTB
JUISL IPOMEKYTOYHOM aTTeCTAallH 110 y4eOHOMY MPEAMETY

OVIL.11 XUMUs
IUI CTIEUAIIBHOCTH CPEIHETO MPO(ECCHOHATBHOTO 00pa30BaHUs

40.02.04 IOpucnpyaeHuus

(conmaabHO-3KOHOMUYECKHIA TTPOGHIIB)

2024
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KoM1uieKT KOHTPOJIbHO-OIIEHOYHBIX CPEJCTB U MPOMEKYTOYHOM aTrTecTallud Mo y4eOHOMY IpeaMeTry
OVIL11 Xumus pa3paboran Ha ocHOBe DenepaibHOTO roCyaapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa
IO CIEIHaTbHOCTU CcpeaHero mnpodeccuoHansHoro obpasoBanus 40.02.04 IOpucnpynenuus (mpuxas
Munnpocsemienus Poccun ot 27.10.2023 Ne798, 3apeructpupoBan B Muntocte Poccun 01.12.2023 Ne
76207); Ha ocHoBe TpebOoBanmii deepasbHOTO TOCYIAPCTBEHHOTO O0pPA30BATEIILHOTO CTaHAapTa
cpenHero oOmiero ooOpazoBaHus (yTBepkaeH mnpukaz MwunHoOpHayku Poccum ot 17.05.2012 N413,
3apeructpupoBadn B Munrocte Poccuu 07.06.2012 Ne 24480) (B pen. ot 27.12.2023) u denepanbpHoii
o0pa3oBarebHON TpOrpaMMbl cpeaHero odmiero oOpa3oBaHus (Mpuka3 MuHnpocBemeHus: Poccun ot
18.05.2023 Ne 371, 3apeructpupoBan B Muniocte Poccum 12.07.2023 per.Ne 74228) (B pen. ot
19.03.2024); ¢ yuerom «KoHuenuuu mpenogaBaHusi 00LMIE00Pa30BaTEIbHBIX JTUCHUILUIUH C y4ETOM
npodeCCHOHALHOW  HAMPABICHHOCTH NPOTPaMM  CpEeIHEro MpogecCHOHATBLHOrO  00pa3oBaHus,
peanu3yeMbIx Ha 0a3e OCHOBHOTO o0miero oopazoBanus» (Pacnopsikenne Munnpocsemennst Poccun ot
30.04.2021 Ne P-98); B coorBerctBuu ¢ IlojokeHMEM O TEKyIIeM KOHTpPOJIE YCIIEBAaEMOCTH U
POMEKYTOYHOU arTectanuu oOydaronmxcs MBaHTeeBckoro ¢uimaga MOCKOBCKOTO MOJIMTEXHUYECKOTO
YHUBEPCHUTETA.

Opranu3zanusi-paspadoT4mK:
WBanteeBckuil ¢priinan MoCKOBCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA

PaspatGorumkmu:

H.H. TuxonoBa, mnpenonaBarens IBanteeBckoro ¢uimana MOCKOBCKOTO —TOJIHTEXHUYECKOTO
YHUBEPCUTETA,;

OJIOBPEH
UKIIOBON KoMuUccHel «OoueobpaszosamenbHbulX, COYUATbHO-
CYMAHUMAPHBIX U eCMeCME8EeHHO-HAYYHBIX OUCYUNTIUHY)

[Tporoxon Ne 6 ot 28.12.2024

[Ipencenarens LUKIOBOW KOMUCCHH I'.1O. CaBenbeBa
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1. TACIIOPT KOMIIVIEKTA KOHTPOJIbHO-OHEHOYHbBIX CPEJICTB

1.1 O6s1acTh NPpUMEHEHUSI KOMIUIEKTA KOHTPOJIbHO-0LEHOYHBIX CPEICTB

KoMIIIEKT O1EHOYHBIX CPEJICTB TMPEAHA3HAYEH JJI OIEHKH Pe3yIbTaTOB OCBOCHHMS YU4EOHOTO MpeaMeTa
OVYIl.11 Xumusn:

JINYHOCTHBIE pe3yJabTaThbl

1) rpaxx1aHCKOrO BOCIIMTAHHUS:

OCO3HaHMsI 00YYaIOUIMMHCA CBOMX KOHCTUTYLIMOHHBIX IIPAaB M OOSI3aHHOCTEH, YBaXKEHMsI K 3aKOHY U
IIPaBOIOPSIKY;

IIPEJICTaBICHNs O COLMAIBHBIX HOPMAaX M NPaBUIIAX MEKINYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IPU CO3JaHUM y4EOHBIX IPOEKTOB, PEIICHUU
y4eOHBIX U [103HABaTEIbHbBIX 33Jay, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb W NPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY M apryMEHTbl IPYIHX IMpuU
aHaAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1eATeIbHOCTH;

2) MMaTpUOTUYCCKOI'O BOCIIMTAHUS:

ONCHHOCTHOI'O OTHOMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTIO OTCUYCCTBCHHOM XHMUU,
YBaXXCHHUA K IMPOLHECCY TBOpUCCTBA B obnactu TCOPUU H IIPAKTHYCCKOI'O IIPHUMCHCHUA XHMHH,
OCO3HAaHHUA TOTO, YTO AOCTHMIKCHUA HAYKU CCTb PE3YJbTAT MJIMTCIbHBIX HaGJIIOIIeHI/H\/JI, KPOIIOTJIIMBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yT-IéHI)IX H IMPAKTUKOB;

HHTCpCCa M IIO3HABATCJIBHBIX MOTHBOB B IOJYUYCHHUHW W IMOCICAYIOLUIECM aHAJIN3C I/IH(1)OpMaI_II/II/I (6]
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOI\/JI OTEYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

CIIOCOOHOCTH OLICHUBATh CUTyallluH, CBSA3dHHBIC C XHWMHUUCCKHMHU SBJIICHUAMH, U TIPUHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OII€HHBATh CBOE MOBEIACHUE U MOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C MO3ULIUH HPAaBCTBCHHBIX U
IMPaBOBBIX HOPM U OCO3HAHUC MOCIEACTBUI 3TUX IMOCTYIIKOB;

5) ¢pu3nuecKoro BOCIUTAHUS:

NOHUMAaHMs IIEHHOCTEH 3/10pOBOro M 0e30macHoro obpasza *H3HH, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOJroIeHHs TIpaBUil 0€30MacHOr0 OOpaIieHusl ¢ BEHIECTBAMU B OBITY, TTOBCEAHEBHOM >KM3HU U B
TPYAOBOH JAEATENbHOCTH;

MOHWMAHUS TICHHOCTH TPABWJI WHIUBUAYAIBHOTO M KOJJICKTUBHOTO O€30MMACHOTO TMOBEACHUS B
CUTYaIHUAX, YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIICACTBUA W HENPHUSTHS BPEAHBIX MPUBBIUCK (YIMOTPEOJICHHUS aTKOTOJIS, HAPKOTHUKOB,
KYpEHHUs);

6) TPYJOBOTO BOCITUTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON JESTEIHPHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4aCTHE B PELICHUHU MPAKTHYECKUX 3aJlay COLMAIbHOM HaANpaBiIE€HHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTUYSCKOMY H3YyYEHHIO MPOQECCHil pa3iMyHOTO poJia, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MPEAMETHBIX 3HAHUI MO0 XUMUU;
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YBXXCHUS K TPYLY, JIIOJSIM TPy/ia U pe3yabTaTaM TPYyI0BOH JIeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIbHON TpaeKkTopuu oOpa3oBaHus, Oymaymiei
npodeccun M pealn3alii COOCTBEHHBIX XMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00I11ecTBa;

7) OKOJIOTHYCCKOT'O BOCIIMTAHUA:

HKOJIOTHYECKHU 1€JIeCO00Pa3HOr0 OTHOIICHHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHMS JKU3HU Ha
3emie;

NOHUMAaHHMA TJI00ATBHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKHX MPOIECCOB
Ha COCTOSIHME MPUPOJTHON U COLUAIIBHOU CPEJIbL;

OCO3HAHHA HEOOXOJAMMOCTH HCIOJB30BAaHUS JOCTHXKEHUM XMMHM JJIsi pEIICHHUS BOIPOCOB
PalMOHAIBHOTO IIPUPOJOIIOJIB30BAHNS;

AKTHUBHOTO HENPUATHS JACHCTBUM, NPUHOCAUIMX BPEA OKPYKAKOIIEW NPUPOIHOM Cpelne, YMEHHs
MPOrHO3UPOBATh HEOJArOMpPUATHBIE SKOJOTHYECKHE IOCIEICTBUS MPEeANPUHUMACMbIX JIEHCTBUN U
IpeloTBpallaTh UX;

HaJIU4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBILUIEHUS, SKOJOTMYECKOM KYJIbTYpPbI, ONbITa JAEATEIbHOCTH
SKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCS HMMH B  I[103HABATEIIbHOW,
KOMMYHHUKATHBHOW M COLIMAJIbHOW TMPAKTUKE, CIIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOSTH
ueosioruu xemohoouu;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00LIECTBEHHON IIPAKTHUKHY;

INOHUMAaHMs CHEHU(PUKM XUMHM KaK HAyKd, OCO3HAaHUA €€ poju B (OPMHPOBAHHUU PALMOHAIBHOTO
HAY4YHOT'O MBILIUIEHUS], CO3/IaHUM 1IEIOCTHOTO MPEICTaBIEeHUsI 00 OKPYXKAroIeM MUpPE KaK O €MHCTBE
IPUPOJBI U YEJIOBEKA, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUH IpoOjIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0I 3HAYMMOCTH XMMHHU JJIS1 COBPEMEHHOMN IIMBUIIM3AIUH: B €€ T'yMaHUCTUYECKON
HaNpaBI€HHOCTH W BaXKHOM pOJM B CO3/JaHUM HOBOM 0a3bl MaTepUalbHOM KYJIbTYpbI, pEIICHUU
[J1I00aNBHBIX MPO0OJIeM YCTOMUYMBOTO Pa3BUTHSI YEIIOBEUYECTBA - CHIPHEBOM, IHEPreTUUECKOM, MUIIEBOM
U 9KOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHUH YCIOBUHM YCHEIIHOT0 TpyJa U
9KOJIOTMYECKU KOM(DOPTHOM JKHU3HU Ka)KJI0TO YJieHa oOlIeCcTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: IIOHMMAHMs CYIIHOCTH METOAOB II03HAHMS, WUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS Ul aHAIU3a U O0BbSICHEHUS
SBJICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHHs JeslaTb 00OCHOBaHHbBIE
3aKJIIOUYEHHs HAa OCHOBE HaY4YHBIX (PAKTOB U MMEIOLIUXCS JAHHBIX C LIEIbI0 MOJYyYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIBHO HCIOJIb30BATh XMMHUECKHE 3HAHUSA Ul PEIlIeHUs] TPOOJIeM B peasIbHbIX
JKU3HEHHBIX CUTYalMsIX;

UHTEpeca K ITO3HAHUIO U UCCIIE0BATEIbCKOMN ACATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpEephIBHOMY OOPa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTHBHOMY
MOJIYYEHUIO HOBBIX 3HAHHUH M0 XMMUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3INYHbIX chepax MpodhecCHOHATBHOMN e TEIbHOCTH.

MeranpeamerHslie pe3yabTaThl

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:
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CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
ONpPENENATh LU ACATENBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHM MX JOCTUIKEHUS, COOTHOCUTH
pe3yabTaThl AEATEIBHOCTHU C IIOCTABJICHHBIMU LIEIISIMU;

MCIIOJIb30BaTh IIPU OCBOCHHUM 3HAHUM IPHUEMBI JIOTMYECKOIO MBIIUICHUS - BBIAEIATH XapaKTEpPHbIE
IIPU3HAKY ITOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MIOHATUS IS
00BSICHEHUS OTAETBbHBIX (PAaKTOB U SBJICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUKU BELECTB U XUMUUECKUX PEAKIIMUI;
YCTaHABJIMBATh IPUUNHHO-CIICICTBEHHBIC CBA3U MEKY U3Y4acMbIMU SIBJICHUSIMM;

CTPOUTb JIOTUYECKUE PpACCYKIAEHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, 110 aHAJIOTWU), BBIABIATH
3aKOHOMEPHOCTH M MPOTUBOPEYUs B PACCMATPUBAEMBIX SIBJICHHX, (HOPMYIUPOBATh BBIBOABI M
3aKJIFOYEHUS;

IPUMEHATh B IPOLECCE IMO3HAHUS, WUCIIOJIb3YyEMbIE B XMMHM CHMBOJIMUECKHE (3HAKOBBIE) MOJEIH,
npeoOpa30BbIBaTh MOJIEIbHbIE MPEJICTABICHHS - XUMHUYECKUH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHUECKas
dopmyna, ypaBHEHHME XMMHUYECKOM pEakIMHM -MPH PEUIeHHH YYeOHBIX I103HABATENbHBIX U
IIPAKTUYECKUX 3aJa4, IPUMEHATb Ha3BaHHbIE MOJCIBHBIE IPEACTABICHUSA Ul  BBIABICHUS
XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKLIUIA.

2) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

BJIaJICTh OCHOBAMM METO/I0B HAyYHOI'O ITIO3HAHMS BEIIECTB U XUMUUECKUX PEaKLIM;

(GopMynupoBaTh LEIU U 3aJa4d HUCCIEIOBAaHUS, MCIOJIb30BaTh IIOCTABICHHBIE U CAMOCTOSTEIIBHO
chopMyITHpPOBaHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA MO3HAHUS M OCHOBBHI I (POPMHPOBAHHUS
TUIIOTE3bI 110 IPOBEPKE IPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJICTh HAaBBIKAMHU CaMOCTOSITEIBHOIO IIJIJAHUPOBAHMS U MPOBEICHUS YYEHUYECKHUX JKCIIEPHUMEHTOB,
COBEPIICHCTBOBATh YMEHMS HAOJIOJATh 3a XOAOM IIPOIIECCA, CAMOCTOSATENILHO NMPOrHO3HPOBATH €r0
pe3yibTar, (opMyIMpOBaTh OOOOLIEHHS M BBIBOJBl OTHOCUTEIBHO JOCTOBEPHOCTH pE3yJIbTATOB
UCCIIEI0BaHMsl, COCTABIIATh OOOCHOBAHHBIA OTYET O IPOAETIaHHOM padoTe;

IpUOOpEeTaTh OMNBIT YYEHUYECKOW HCCIIEe0BAaTEIbCKOM W MPOEKTHON JAESITEeIbHOCTH, HPOSBISATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METO/OB pEIIeHUs MPaKTHUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBbIX METOO0B O3HAHUS.

3) pabota ¢ uadopmaruei:

OpUEHTUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HHOpManuu (HaydyHO-TIONYJSpHAs JUTEparypa
XUMHUYECKOTO  COAEp)KaHus, CIpaBoOYHble mocoOusi, pecypchl VHTepHeTa), aHalIM3MpPOBATH
UH(POPMALIMIO PA3UYHBIX BUJIOB U (POPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ JJOCTOBEPHOCTD
Y HENPOTUBOPEYNBOCT;

(GopMynupoBaTh 3aIpPOChl U MPUMEHSTHh PA3JIMYHBbIE METOJBI MpPH MOMCKE M 0TOOpe MH(pOpMaIuy,
HE0O0XO0IMMOM JJIs1 BBITIOJTHEHUS y4eOHBIX 3a/1a4 ONpPeeNEHHOTO THIIA;

IpUOOpETaTh ONBIT MCIIOJIb30BaHMUSI MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH M Pa3iIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (popMmy mpencraBieHUs UHGopManuu (cXeMbl, rpadukw,
Jarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAay4YHBIH SI3bIK B KauyeCTBE CpeJCTBa IMpH paboTe ¢ XUMHUYECKOW WH(popmanueil:
NPUMEHSATh MEXIpeaMeTHble ((pU3nyecKue M MaTeMaTU4ecKHe) 3HaKh U CHMBOJIBL, (HOpMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYypY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
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4. a) obmeHue:
— 3aJaBaTh BONPOCHI 10 CYNIECTBY 00CYKIaeMOI TEMBI B X0JI€ IUAIOTa /WM AUCKYCCHUHU, BBICKA3hIBATh
ujeu, GopMyIMpoBaTh CBOM MPEIJIOKECHUSI OTHOCUTEIILHO BBIMIOJIHEHHSI ITPEIOKEHHOW 3a]1auu;

5. 0) coBMeCTHas IESITEIBHOCTD:

— BBICTYNaTh C TMPE3CHTalMedl  pe3yabTaTOB  IO3HABATEIBHON  JESITENBHOCTH,  IOJTYYCHHBIX
CaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHKAMHM IPH BBIIOJHEHUN XUMHUYECKOI'O DKCIECPHMEHTA,
MPAKTUYECKOH pa0OTHI IO MCCICAOBAHHIO CBOMCTB HM3ydaeMBIX BEIECTB, peaau3alud y4eOHOTo
npoekTa W (HOpPMYJIHpPOBATh BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHBIX HCCIACIOBAHUN MyTEM
COTJIACOBAHUS TO3ULIUH B X0/1€ 00CYKICHUS U 0OMEHA MHEHUSIMH.

6. a) caMOOpTraHHU3aIK:

— CaMOCTOSTENILHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO JNESATEIBHOCTD, ONPENEss e&
HeMd W 33Ja4d, KOHTPOJIUPOBATH M TIO0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH NpeIaracMbli
QITOPUTM JCUCTBHI MpPU BBHINOJHEHUH y4eOHBIX M MCCIIEAOBATEIbCKUX 3ajad, BHIOMpaTh Haunbolee
3¢ (dEeKTHBHBIN CITOCOO WX PEIICHUS ¢ YIETOM IMOIYICHUS HOBBIX 3HAHUH O BEHIECTBAX M XMMHUYCCKUX
peakuusx;

7. 6) CaMOKOHTPOJIb:
— OCYILIECTBJIATH CAMOKOHTPOJIb CBOEH JESITENbHOCTH HAa OCHOBE CaMOAHAJIN3a M CAMOOIICHKH.

HpeJIMeTHI)Ie pe3yJjbTaThbl

1) chopMupoBaHHOCTh MPEICTABICHUI: 0 XUMHUYECKON COCTABIISIIONICH €CTECTBEHHOHAYYHOU KapTHHBI
MUPA, POJIU XUMUHU B MIO3HAHUU SBICHUIN NPUPOJbI, B HOPMHUPOBAHUH MBIIUICHUS U KYJIBTYPbI JIUYHOCTH,
ee (PyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOJAUMOM JIJIsi PEHICHUS MPAKTHYECKUX 3a/1ad U DKOJIOTHUYECKHU
000CHOBAHHOTI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

2) BUAJCHUE CHUCTEMOM XUMHUYECKMX 3HAaHMM, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIONINE TOHSATHUS
(XMIMUYECKHUIl JIEMEHT, aToOM, 3JICKTpOHHast 000JI04Ka aToma, S-, p-, d-dJIEKTPOHHBIE OPOUTAIN aTOMOB,
VOH, MOJIEKYJIA, BAJIECHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHasi Macca, MOJISIPHBINA 00beM, YIIIepOIHBIN CKeNeT, PYHKIMOHANbHAS TPy, paAuKall, U30Mepus,
M30MEPBL, TOMOJIOTUYECKHUM PSAI, TOMOJIOTH, YIIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPIKAILLNE COCAUHEHHUS,
OMOJIOTUYECKH aKTUBHBIE BEIIEeCTBa (YIIEBOIbI, JKUPHI, OCIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCAMHEHMS, KPHUCTAUIMYECKAs PpELIETKA, TUIBI XUMHYECKHUX PEAKLIHM
(OKHCIHUTENbHO-BOCCTAHOBUTENBHBIC, DK30-U IHAOTEPMHUYECKHE, PEaKIMd HMOHHOTO0 OOMEHa), pacTBOp,
BJIEKTPOJIUTBI, HEAJIEKTPOJUTHI, BJIEKTPOJUTHYECKAsT JHUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON peaklMH, XMMHYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO
cTpoeHusi opraHudyeckux BemectB A.M. byrtiepoBa, Teopuss 3JIEKTPOJUTUYECKONW IUCCOIMAIINU,
nepuoanueckuii 3axkon /.M. MeHeneeBa, 3aKk0H COXpaHEHUSI MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
S3bIK  XUMHUH, (DAKTOJIOTHUECKHE CBEICHHS O CBOWCTBaX, COCTaBe, MOJY4eHHMH U Oe30MacHOM
UCTIONIb30BAaHUU BAXHEUIIUX HEOPTraHWYECKHMX U OPraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOU
JIEATEIIbHOCTH YEIOBEKA;

3) chopMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC IPU3HAKN M B3aUMOCBS3b U3YYCHHBIX TTOHSITHH,
MPUMEHSTh COOTBETCTBYIOIIME MOHATHUS TPU OINHWCAHWUU CTPOEHUS M CBOMCTB HEOPraHMYECKHX U
OPraHMYEeCKHX BEIIECTB U UX MPEBPAIICHUI; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATHSIMHU U
MPEJCTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
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4)  chopMHpPOBAaHHOCT,  yYMEHHUH  HUCIHOJB30BaTh  HAMMEHOBAaHUS  XHUMHUYECKUX  COEIUHEHUI
MEXKIYHapOAHOTO COK3a TEOPETUYECKON M MPUKIATHONW XMMUU U TPUBHAIBHBIE HA3BAHUS BaKHEUILIMX
BEIIECTB (ITHUJICH, alleTWIICH, TTUIEepuH, (eHOI, PopMaIbaAerull, YKCycHasi KUCIOTa, TIUIHMH, YrapHbIA
ra3, yrJeKuciblid ra3, aMMHak, raiieHas HW3BECTb, HETalleHas W3BECTb, NMHUThEBAs COAA U JIPYI'HX),
COCTaBIJIATh (HOPMYJIBI HEOPTaHWYECKUX W OPraHMYECKHUX BEIIECTB, YPABHEHUS XMMUYECKHX PEaKIIUH,
OOBSACHATH UX CMBICH; IOATBEPKIATh XapaKTepPHbIE XMMHUECKHE CBONCTBA BEUIECTB COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMH U 3aIllMCSAMU YPaBHEHUN XUMUYECKUX PEaKIuii;

5) chopMHpOBaHHOCT, YMEHHUI YyCTaHAaBIUBATh MPUHAAICKHOCTh H3YYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB K OIpPE/IeJICHHBIM KJIaccaM U IpyIIaM COeIMHEHUH, XapaKTepu30BaTh UX COCTaB
Y BaOKHEHIINE CBOMCTBA; ONPENEISTh BUAbl XUMUUECKHUX CBsI3el (KOBaJICHTHAs, HOHHAsI, METAJlJINUECKasl,
BOJIOPOJIHAS ), THITBI KPUCTAJUIMYECKHUX PEIIETOK BEUIECTB; KIacCu(PUIMPOBATh XMMUYECKHE PEAKIINY;

6) BJIaZicHHe OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS BEIECTB U XUMUYECKUX SIBICHUH (HaOIroneHue,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE);

7) cpopMHPOBAaHHOCTH YMEHHH NPOBOJUTH PACUYETHI MO XHUMHUYECKHM (opMylIaM U YpaBHEHUSIM
XUMHYECKHX pEaKIMi ¢ HUCHOJb30BaHWEM (DU3MUYECKUX BEIWYUH, XapaKTePU3YIONIMX BelIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEILECTBA;
UCIIOJIb30BAaTh CHCTEMHbIE XUMUYECKUE 3HAHUS [UJIsl MPUHSATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM;

8) chopMUPOBAaHHOCTh YMEHUIl IJIAHUPOBATH M BBHINOJHATH XUMHUYECKUI SKCIEPUMEHT (TIpEBpaICHUS
OpraHMYECKUX BEIIECTB IPU HArpeBaHHUH, MOJIyY€HUE ITHJIEHA U U3yYEHUE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha ajabAETUAbl, KpaxMmall, YKCYCHYIO KUCIIOTY; J€HaTypalus OeJIKOB IIpU HarpeBaHUU, LIBETHBIE
peakuu OEIKOB; MPOBOIUTH PEAKIMHM HOHHOTO OOMEHa, OIpPENeNATh Cpely BOIHBIX pacTBOPOB,
KaueCTBCHHBIE PEaKIMu Ha cylnb(dar-, kKapOOHAT- W XJIOPHI-aHHUOHBI, HA KATHOH aMMOHUS; pellaTh
JKCIIEpUMEHTAIbHBIC 3a/auu 1o TemaMm "Mertamisl" U "HemeTtayel") B COOTBETCTBUU C IpaBUJIAMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHWH C BelIeCTBAaMH M JaOOpaTOpHBIM  000pYAOBaHUEM;
MPEJICTaBISITh Pe3yAbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (pOpMe 3amuc ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpPOBaTH BBIBOIBI HA OCHOBE 3THUX PE3Y/IbTATOB;

9) cpopMUpPOBAaHHOCTh YMEHHUS aHAIU3UPOBATH XUMHUYECKYI0O MH(GOpPMAIMIO, MOIYYaeMYyl M3 pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoi MH(popMalnu, cetb IHTEpHET u Apyrue);

10) chopMHpOBaHHOCT, yMEHUHN COOJIONATH IMpaBUjIa KOJIOTHMYECKH I1eJIeCO00pa3HOro IMOBEICHUS B
OBITY U TPYJIOBOM AEATENBHOCTH B LENAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOAHOM
CpEbl; YUUTBHIBAaTh ONACHOCTh BO3JCHCTBHS HAa >KMBBIE OPTaHMU3MBI OINPENEICHHBIX BEILECTB, MIOHUMAs
CMBICJI IT0KA3aTelIs IPEIEIbHON JOYCTUMOM KOHIIEHTPALUH.

45



2.  KOMILUIEKT KOHTPOJIbHO-OHEHOYHBIX CPEJICTB
YYEBHOI'O IIPEAMETA OYVIIL.11. XUMUA

JuddepeHnrpoBaHHbIN 3a4€T 110 TaHHOMY Y4eOHOMY TpEAMETY
MPOBOAMTCS HA TIOCTICTHEM 3aHSATUH, TIOCBAIIEHHOM MTOBTOPEHHIO M 000O0IIECHUIO0 U3yYEeHHOTO MaTepHara.
1.1. IlepeyeHb THNMOBBIX BONPOCOB

1.  Aukasbl: roMOJNOrHYecKUd psif, obmas (opmyrna, u3oMepusi, HOMEHKIATypa, MOJy4eHHe,
XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE.

2. AJIKEHBI: TOMOJIOTHUECKUN psifi, obmiast Gopmyna, u3oMepus, HOMEHKIIATypa, MOJIyYeHHE,
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE.

3. AJIKHMHBI: TOMOJIOTHYECKUN psf, oOmas Gopmyia, U30MepHs, HOMEHKJIATypa, MOIyYeHHE,
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

4. AJIKUMHBI: TOMOJIOTHYECKUN psfl, oOmas Gopmyia, U30MepHs, HOMEHKIATypa, MMOIYyYeHHE,

XUMHYECKHE CBOMCTBA, TPUMCHEHHE.

5. Hanummre ypaBHeHHs peakiuii: ropeHHUs MporaHa B Kuciopone. [laiiTe Ha3BaHUS BceM
MPOAYKTaM peaKUuid

6. Hanumwure ypaBHEHUS peakIMii: IEpPBOH, BTOPOIM U TPEThEHl CTaaui XJIOPHUPOBAHUS METaHA.
JlaiiTe Ha3BaHUA BCEM NPOAYKTAM PEAKIUI

7.  Hanumure ypaBHEHHS pEakKlMii, C MOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH CIEAYIOIIHNE
npespamienns: CHs — CH3Cl — C2He — CoHsBr. JlaliTe Ha3BaHUs BceM BeIeCTBaM

8. Hanummre ctpykrypHbie GOpMyIbl coeMHEHuN: a) 2-MeTunoyTen-1; 6) 3-meTunnenten-1;
B) 2-MeTmi-4-3Tunrexces-1

9. Hanummwure ypaBHEHHUS peakuuil B3auMmozeicTBus OyreHa-1 ¢ BogopoaoMm, Opomowm,
opomoBoaopoom. Kakue Bemecta o0pa3oBaiuch?

10. Kak nomyuatot stuien? Hanumure 1Ba ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIUNA M YKaXKHUTE
YCIIOBUS UX MPOTCKAHMSI.

11. HanumuTe ypaBHEHUS peakiuil, MpU MOMOIIN KOTOPHIX MOXKHO OCYIIECTBUTH CIEAYIOIIHNE
npespamtenus: C2Hs — C2HsOH — CaHe.

12. HanumuTe ypaBHEHHs peaklUid: a) TOpEHUs aleTuiieHa B kuciopojae. HazoBure mpoayKTh
peaKuuid.

13. HanwumuTe ypaBHEHHUS peakIlHii: a) HUTpoBaHUs OeH3011a; 0) ropeHus: OeH30I1a B KHCIOPOJIE;
B) MorydeHusi OeH30J1a U3 UKIIOTeKCaHa

14  HazoBuTe 1o MeXIyHapOIHON HOMEHKIATYpE:

1) CHz — CH3

2) CHs— CH — CH - CHs
| |

CHs CHs

3) CHs — CH — CHs

|
Cl

4) CHz— CH2 — CH2 — CH — CH2- CH3s

|
CHs
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15
16
17
18
19
20
21

22

23

24

25

26

27

28

29

30
31

32
33

Cnuptsl. [lpenenbHble OIHOATOMHBIE CHUPTHI: TOMOJIOTHUECKHUH psin, obmas dopmyia,
HOMEHKJIaTypa
@DeHoJIbl: XMMUYECKHE CBOICTBA, KaueCTBEHHAs peaklus Ha (peHos, npuMeHeHue QeHoa.
AJNBIeTUABI: TOMOJIOTUYECKUH psill, 001Ias popmyrna, HOMEHKIATypa
[IpenenpHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKH psif, o0mas ¢popmyia,
HOMEHKJIaTypa
OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOI'O CTPOEHHUSI OPraHMYECKHUX coelHHEeHH A.M.
byrneposa.
XHWMHYECKUE CBOWMCTBA TIJIFOKO3bl: OKHUCIEHUE B IJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B
COpOHT, CIUPTOBOE OPOKECHHE.
Hanummre ypaBHeHHs peakiuii B3auUMOJICHCTBUS YKCYCHOM KHUCIIOTBI: @) C MarHuem; 0) c
XJIOPOM; B) C TUAPOKCUAOM HaTpusi; HazoBuTe MpoayKThl peakiiuii.
Hanumnre ypaBHeHus peakuuii, IpyU MOMOIIHA KOTOPBIX MOYKHO OCYHIECTBUTH CIIEIYIOLIUE
MIPEeBpAICHHS: KpaxMall — TII0KO3a — JSTWIOBBIM CIHUPT — ITHIOBBIA 3(DHUP YKCYCHOM
KHUCJIOTHI.
[IponykTOM B3aUMOAECUCTBUS YKCYCHOM KHUCIOTHI C METAHOJIOM SIBIISICTCS:
1) H—HCOO—CH>—CHs 2) CH>—COO—CHs
3) CH3—CH>—0—CH3s 4) CH3—CH—COOH
K amunam otHOcATCs:

A. CeHsNHCHs  b. (NH2).CO B. CH3COONH;4

I'. CH3CONH: . CH3NH: E. (C2Hs)3N
Kakas cBa3p ABIIsIETCS MEITUIHONK?
A. -CO-NH: B. -COO™ *NHzs- B. -CO-NH- T. -CO-0O-

Peakuust «cepeOpsaHOTo 3epKanay XapakTepHa IJis:

a) GpykTO3BI; ©0) ITMOKO3BI; B) Kpaxmalia; T) IEJUTFOJIO3EI.

KoHeuHbIM NpoAyKTOM TUApONIH3a Kpaxmaa sBIsSeTCs:

a) caxapo3a; 0) IJIF0K03a; B) MEJUTIOJIO3a; T) 3TaHOIL

BbicokoMoneKynsipHOe  COeMHEHHE, COJAeprKallee pa3iMyHble MOHOMEpPHBIE 3BEHbS,
Ha3bIBACTCHI. ..

IIpaBuio MapkoBHUKOBA.

Hanummre ypaBHEHUS peaKIuy 10 MpaBuiTy MapKOBHHKOBA

Uro HazeiBaeTca nzoMepamu? [IpuBeaure mpumepsl

Hanummure peaknuro mnonuMepmsanuu. Jlaiite omnpeneneHwe, Ui Kakoro — Kiacca
OpPraHMYECKUX COSAMHEHU OHA XapaKTepHa?

HanummTe 1BeTHBIE peakiiuy Ha OeNKH.

[lepeuncnaure Haubojee WIMPOKO PACHPOCTPAHEHHBbIE IUIACTMACChl HMX HPHUMEHEHHE.
Kinaccudukanms BoJIOKOH.
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3.  KPUTEPUHU OLHEHKHN

OneHka yCTHOTO OTBeTa HAa NMOCTABJIEHHbIE BONIPOCHI
OuneHka «OTJIMYHO»:
- OTBET MOJIHBIN U PAaBUIbHBINA HA OCHOBAHUM U3Y4YECHHBIX TEOPUN;
-MaTepHall U3JI0KEH B ONPENEICHHON JIOTHYECKOH MOCIEeI0BaTEIbHOCTH;
-BBIIIOJIHEHUE BCEX MPAKTUUECKUX 3aJaHUN B TEUCHHE CEMECTPA CO CPEAHUM OAJUIOM HE HUXKE «4»;
- OTBET CAMOCTOSTEIIbHBIMN.
OneHka «xopomo»:

- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

- MaTepuall U3JI0KEH B OIPENCICHHON JIOTMYECKOM II0CIEA0BATEIBHOCTH, IIPU 3TOM JOIIYLICHBI
JIBE-TPH HECYIIECTBEHHBIE OMIMOKHU, UCIIPABICHHBIE MO0 TPEOOBAHUIO MPENOJaBATEI.

-BBIIIOJIHEHUE BCEX MPAKTUUECKUX 3a/laHUH B TEUEHHE CEMECTPA CO CPEIHUM OaJIIOM HE HIDKE «4».

OneHka «yJA0BJICTBOPHUTEIBHO»:

- OTBET MOJHBIM, HO IpU 3TOM [OIYILIEHAa CYHUIECTBEHHass OIIMOKAa MM OTBET HEMOJIHBIMH,
HECBSI3HBIN.

- BBIIIOJIHEHUE BCEX MIPAKTUUECKUX 3aJJaHUI B TEUEHUE CEMECTPA CO CPEHUM OAJIIOM HE HUKE «3».

OuneHka «Hey10BJIeTBOPUTEIBHO»:

- TpU OTBETe OOHAPYXKEHO HEMOHMMAaHHE OOYYaAIONIMMCS OCHOBHOTO COJEp)KaHUs Yy4eOHOTO
MaTepuaiga WM JIOMYLIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpble OOYyYaIOLIUICS HE MOMKET
VCIIPABUTH IIPU HABOSAIIMX BOIPOCAX MPENOJABATENS.

- HEBBIIIOJIHEHUE BCEX IIPAKTUYECKUX 3aJaHUM.
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4. YHEBHO-METOAUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE
YYEBHOI'O IPEIMETA

OcHoBHas JInTepaTypa

OJI.1. T'abpuensu, O.C. Xumus.10 knacc: yueOHuk: 6a30Bbiii ypoBeHs/O.C. ['abpuensn.-10 u3m., crep.-
Mocksa: IIpocBemenue, 2022. - 191c.- ISBN 978-5-09-088177-7.- Texct HemmocpeACTBEHHBIMN.

OJI.2. T'abpuensa, O.C. Xumus. 11 kinacce: yueOHuk: 6a30Bbiii ypoBeHs/O.C. 'abpuensH.- 9 u3z., crep.-
Mocksa: IIpocBemenue, 2022. - 223c.- ISBN 978-5-09-088256-9.- Tekct HemmocpeaCTBEHHBIMH.

JlonoJIHNTEIbHAS JINTEPATypa

JULL. Xwumus: yueOHUK ans  cpeaHero mnpodeccuoHampHoro obpaszoBanusi/  1O. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. IllammoBan ; mon obmeit penakuueii I'. H. ®aneeBa. — 2-e¢ u3n.,
nepepab. u jgon. — Mocksa : FOpaiir, 2024. — 431 c. — (IIpodeccuonansuoe obOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Texkct : anekTpoHHbIi // O6pa3oBarenbHas miaTdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/537876 (mara obpamenus: 27.12.2024).

JUL2. Tynukun, E. U. Xumusa. B 2 u. Yacte 1. OOmas u HeopraHudeckas XUMUS @ YYEOHUK JUIs

cpeanero npodeccuoHanpHOro obpasoBanusi / E. U. Tynukun. — 2-e¢ u3n., ucnp. U jgomn. — Mocksa :
FOpaiit, 2023. — 385 c. — (IIpodeccuonansuoe odpazosanue). — ISBN 978-5-534-02748-8. — Teker :
3JIEKTPOHHBIN // O6pa3oBarenpHas mwiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/513730 (nata obpamienus: 27.12.2024).
JUL3. Tymukun, E. . Xumus. B 2 4. Yacte 2. Opranunyeckas XUMHUS : Y4EOHUK ISl CPEAHETO

npodeccuonansHoro oodpaszosanus / E. W. Tynukua. — 2-¢ u3n., ucnp. U gon. — Mocksa : HOpaiir,
2023. — 197 c.— (IIpodeccuonanpHoe ob6pazosanme). — ISBN 978-5-534-02749-5. — Tekct
JIEKTPOHHBIN // OO6pazoBarenbpHast wiaropma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513731 (mara obpammenus: 27.12.2024).

JJ1.4. Xumus. 3amaynuk: ydeOHOE MMOcCoOHMe [UIss CpeAHero MpodecCHOHaIbHOrO obOpa3oBaHus /
10. A. JleGenes [u ap.] ; mox obmeit penakiueit I'. H. ®aneeBa. — Mocksa : FOpaiit, 2024. — 236 ¢. —
(ITpodeccuonanproe odOpaszoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : 2JIeKTPOHHBIN //
OopasoBarenbhas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/537886 (nata oOparieHus:
27.12.2024).

JULS. Aundunorenona, U. B. Xumus. ba3zobiii ypoBeHb: 10—I11 kmacchl : yueOHMK [ CpPEAHETO
obmiero oopazoBanus / M. B. Audunorenona, A. B. baokos, B. A. IlonkoB. — 2-¢ u3a., HCIIP. U JOM. —
Mocksa : Opaiit, 2024. — 290 c. — (OO6uieo6pa3zoBarensubiii 1uki). — ISBN 978-5-534-16098-7. —
Teker : JJIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/544870 (nata obparuenus: 27.12.2024).

HNupopmannonnsie pecypcesl UHTEpHETA:
HP.1 O6Gpa3zoBarensHas miaatdopma. s By30B u ccy3oB. HOpaiit : odwum.caitt. URL: https://urait.ru/

(mata oOpamenusi: 27.12.2024). — Pexum pocTyma: Uil 3apeTUCTPUp. MOjdb3oBaTeneid.— TekcT
JJIEKTPOHHBIN

NP.2. [Tudposas 6udbnuoreka [PRsmart ONE : odu.caiit. URL: https://www.iprbookshop.ru/ / (nata
obparmienus: 27.12.2024). — Pexxum roctymna: s 3aperucTpyp. rnoyib3oBaTesneil. — TekcT 3JeKTpOHHBIH
WP.3. Axagemuk.: CrnoBapu u sHuMKIoneauu: odui. caiit. URL: https://www.iprbookshop.ru/ / (nara
oOpamenusi: 27.12.2024). — TekcT 271eKTPOHHBII
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https://urait.ru/bcode/537876
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/537886
https://urait.ru/bcode/544870

NP 4. DNeKTPOHHO-OUOIHOTEeUHAS cucreMa - AxameMuyeckuit KOJUIEIK: URL:
https://academicol.ru/cTyaenTy/snekTponHo-0nbaMoTeyHas-cuctema/ (nata obpamenus: 27.12.2024). —
TekceT aneKTpOHHBIN

WP.5. becrutatHas snekTpoHHas Oubnmoreka oHiaiH "EnWHOE OKHO K 00pa3oBarelbHBIM pecypcam':
URL: https://web.archive.org/web/20191122092928/http://window.edu.ru/ (mara oOpareHus:
27.12.2024). — TekcT 3JeKTPOHHBIH

WP.6. DnekTpoHHO-0MbOIHOTEYHAs cucteMa uist yueOubix 3aBenenuii. BOOK.ru: URL: https://book.ru/
(mara obpamenus: 27.12.2024). — TekcT 31eKTPOHHBIN

NP.7. DOnextponnas Oubiauoreka mo XxumMuu. KHUTHM ¥ aHaIMTHYECKHE 0030phl. YueOHUKH. JKypHabl.
VYueOnbie 0a3bl jgaHHbIX. HoOeneBckue mnpemun 1o xumuu. https://www.chem.msu.ru/rus/ (nara
obpamienus: 27.12.2024).
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