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1. ITACITIOPT KOMIIVIEKTA KOHTPOJIbHO-OEHOYHBIX CPEACTB

1.1. Ob6sacTh IPpUMeEHEHHUSI KOMILIEKTA KOHTPOJILHO-0LEHOYHBIX CPeICTB

KOMIUIEKT OIleHOUHBIX CPEACTB IMPEAHA3HAYCH IS OLICHKH PE3yJIbTaTOB OCBOCHUS Y4EeOHOTO IIpeaMeTa
OVYIIL.11 Xumus:

JINYHOCTHBIE pe3yJabTaThbl

1) rpaxx1aHCKOTrO BOCIIMTAHHUS:

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

IIPEJICTaBICHNS O COLMAIBHBIX HOPMAX M NPaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;
TFOTOBHOCTH K COBMECTHOW TBOPYECKON NEATEIBHOCTH IPU CO3AAHUU YYEOHBIX NPOEKTOB, PEIICHUU
y4eOHBIX U [103HABaTEJIbHbBIX 3aJay, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W IMPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTMKY M apryMEHThl APYTUX INpHU
aHaJIM3e Pa3IMyYHbIX BUJIOB YUEOHOM NesATEIbHOCTH;

2) MMaTpUOTUYCCKOI'O BOCIIMTAHUSA:

ONECHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTCUYCCTBCHHOM XHMUU,
YBAXXCHHA K IPOHECCY TBOpPUCCTBA B obnactu TCOPHUU U NPAKTHYCCKOro IMPUMCHCHUA XHWMUU,
OCO3HAaHHUA TOIO, YTO AOCTHMIKCHUA HAYKU CCTb PE3YJIbTAT AJIUTCIIbHBIX Ha6JIIOI[eHI/II\/JI, KPOIOTJIIMBBIX
SKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOT'O TPpyda yT-IéHI)IX H MTPAKTUKOB;

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 CUTyalluH, CBSA3dHHBIC C XHWMHUUYCCKHMHU SBJIICHUAMH, U TIPUHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OII€HHBATh CBOE MOBEACHUE U MMOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C MO3ULIUH HPAaBCTBCHHLBIX U
IMPaBOBBIX HOPM U OCO3HAHUC MOCIEACTBUI 3TUX IMOCTYIIKOB;

5) dusmyecKoro BOCIUTAHUS:

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

coOuro/IeHHs TpaBml 0€30MacHOro OOpallleHusl ¢ BEIIeCTBaMH B OBITY, NMOBCEJTHEBHOM XH3HH U B
TPYAOBOM AEATEIBHOCTH;

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

OCO3HAHHUS MOCJEACTBUM W HENPUSTHS BPEAHBIX MPUBBIYEK (YHNOTpPEOJEHUs aJKOrojisi, HAPKOTHKOB,
KYpEHHUs);

6) TPYZOBOT0 BOCIIMTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4YE€OHO-HCCIIEIOBATEIBCKON JESTEIHLHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX NEATCIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4acTHUE B PEUICHUHU MPAKTHUYECKUX 33J1a4 COI[MAIbHOM HaNpaBiIE€HHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YYEHHIO MPOQECCH pa3iMyHOTO poJia, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS MIPEAMETHBIX 3HAaHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJI0BOM 1€ITeIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIBHON TpaeKkTopuu oOpa3oBaHus, Oymaymiei
npodeccun M pean3aliil COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00I1IeCTBa;

7) OKOJIOTHYCCKOT'O BOCIIMTAHUA:

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

NOHUMAaHMA TJI00AJBHOTO XapaKTepa 3KOJOTMYECKUX MPOoOeM, BIUSHHUS 3KOHOMUYECKHX HPOIECCOB
Ha COCTOSTHHE IPUPOTHOM U COIMANbHON CPEJIbI;

OCO3HAHMS HEOOXOIMMOCTH WCIOJBb30BAHUS JOCTIDKEHUM XUMHH JUISI PEIICHUS BOIPOCOB
paMoHaIBFHOTO IPUPOAOIOIH30BAHNUS;

aKTHBHOTO HEMPHSATUS JICHCTBUI, NPUHOCSAIIMX Bpel OKPYKAIOIIEH NPHPOJHON cpene, yMEHHS
IPOTHO3UPOBATh HEONATONPUSATHBIC SKOJIOTMYECKHE IOCICICTBUS MPEANPHHUMAEMBIX IEHCTBUN U
Npe0TBPALIATh UX;

HaJIMYUSl PAa3BUTOTO SKOJIOTHYECKOTO MBIIIICHUS, SKOJOTHYECKOH KYJIbTYPBhI, ONBITa JIESATEIbHOCTH
DKOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHHsS  pPYKOBOJACTBOBATHCS WMH B  IO3HABaTEIHHOM,
KOMMYHHKAaTHBHOH M COLMAIBHOW TPAKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO IPOTHBOCTOSTH
uaeosioruu xemohoobuu;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

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

IOHUMAaHMs CHEU(PUKN XUMHUHM KaK HayKd, OCO3HaHMA €€ posiu B (OPMUPOBAHUM PALMOHAIBHOIO
HAYYHOTO MBIIUICHUS, CO3IaHUH IEIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
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 pOJM B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbI, PEIICHUU
MI00aTBHBIX TTPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA - CHIPHEBOM, SHEPTETHUECKOM, MUIIEBON
Y 9KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYEHUH YCIOBUM yCIIEUTHOTO TpyAa U
9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIO0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: IOHHMAHMS CYHIHOCTH METOJOB IIO3HAHMS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJIb30BaTh MOJy4aeMble 3HAHMS JUIsl aHaIu3a U 0ObICHEHUS
SBJICHUH OKPYXAIOIIEro MUpPAa M MPOMCXOJAIMX B HEM M3MEHEHHMH, YMEHMs JelaTh 0OO0CHOBAaHHbBIE
3aKJIFOYEHHS HAa OCHOBE HAyYHBIX (PAaKTOB M MMEIOLIMXCS JAHHBIX C IEJIbI0 MOJTYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO UCIIOJIb30BATh XUMUUECKHE 3HAHUS JUIs PEIIeHUs: TPpoOsieM B peaibHbIX
YKU3HEHHBIX CUTYalUsX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATEIBCKOM AEATENBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpPEephIBHOMY OOPa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTHBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPyZAa B PA3IMUHbIX cepax mpodhecCuOHATBHOM e TeTbHOCTH.

MeranpeameTHblie pe3yJabTaThl

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSATEIILHO (POPMYJTHPOBAThH U AKTYaTH3HUPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;



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

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOrO0 MBIILICHUS - BBIJIEIATh XapaKTEpHbIE
MPU3HAKYU MOHSATUN U YCTAHABIIMBATh UX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE TOHITHUS TS
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIACCU(PUKALIUY BEIICCTB U XMMHYECKHUX PEaKIIHIA;
yCTaHaBIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIYKTUBHBIC, JCIyKTUBHbIE, I10 AaHAJIOTUHU), BBIABIAThH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHUAX, (HOPMYIUPOBATh BBHIBOJBI U
3aKIJIIOUCHUS;

IPUMEHSATh B MpPOIECCEe MO3HAHUS, HUCIOJIb3yeMble B XMUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBATh MOJICIbHBIC MPEICTABICHUS - XUMUYECKUI 3HAK (CUMBOJI) AJIEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHE XHUMHYECKONW peaklUud -TMpU pPEUIeHHUH Y4eOHBIX II03HABAaTEIbHBIX U
MpPaKTUYECKUX 3aj7a4, TMPUMEHITh Ha3BaHHbIC MOJCIbHBIC TMPEJACTABICHUS ISl  BBIABJICHHS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB M XUMHUYECKUX PEaAKIIHi.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

BJIaACTb OCHOBAMH METOJ0B HAYYHOT'O ITO3HAHUA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

Q)OpMYJ'II/IpOBaTL O M 3aJadud HCCICOOBAHUA, HMCIIOJIB30BAaTh IIOCTABJIICHHBIC M CaAMOCTOATCIIBHO
C(l)OpMy.]'II/IpOBaHHbIe BOIIPOCBHI B KAYCCTBC HHCTPYMCHTA IMO3HAHHWSA W OCHOBBI JISI (bOpMHpOBaHHH
THUITIOTE3bI 11O IIPOBEPKE IIPABHUIIbHOCTH BbICKA3bIBACMbIX CY)KHCHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIBHOI'O INNIAHUPOBAHUA W NPOBCACHUSA YUCHUYCCKUX IKCIICPUMCHTOB,
COBCPHICHCTBOBATb YMCHU Ha6J'IIOI[aTL 3a XOJOM IIponecca, CaMOCTOATCIbHO ITPOTHO3UPOBATHL €I'0
pe3yibTar, (I)OpMy.]II/IPOBaTL O606H.[€HI/I$I U BbBIBOJAbI OTHOCHTCJIIBHO JOOCTOBCPHOCTU PE3YJIIbTATOB
HCCIICOOBaHUsA, COCTABIATH 000CHOBAHHBIN OTYET O HpOHeHaHHOﬁ pa60Te;

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

3) pabora ¢ uHpopmaIuei:

OPUEHTUPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WHGpopMalMK (HAy4yHO-TIOMYJIIpHAs JHTeparypa
XMMHUYECKOTO  COZAEp)KaHus, CIpaBOYHble mocoOusi, pecypchl HWHTepHeTa), aHaJIW3UPOBATH
UH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ JJOCTOBEPHOCTb
Y HEPOTUBOPEUNBOCTH;

(GopMynHpoBaTh 3aMpockl U MPUMEHATh pa3iIMyHbIE METOABI IpPU MOHMCKe U 0TOOpe MH(OopMaluy,
HE00X0IMMOM /IS BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeEHHOrO TUIIa;

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

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAalbHYIO (OopMy MpeacTaBieHUs MHGopMauuu (cxemsl, rpaduki,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAayYHBIH S3bIK B KayeCTBE CpEJICTBAa NpU padoTe ¢ XUMHUYECKOW HH(popMaluei:
OPUMEHSATh MEXIpeaMeTHble ((pU3nyecKue M MaTeMaTU4YecKHe) 3HaKh U CHMBOJIBL, (HOpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

. a) oOmeHue:



— 3a/1aBaTh BOIPOCHI 11O CYMIECTBY 00CYXIaeMOI TEMbI B X0JI¢ AUAJIOTA U/WUIH TUCKYCCHH, BRICKAa3bIBATh
uzaeu, GopMyIupoBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS IPEAI0KEHHON 3a/1a4H;

5. 0) coBMecTHas JCSITEIBHOCTD:

— BBICTYNAaTh C TpPE3CHTallMed  pe3yabTaTOB  MO3HABATEIILHON  JESITENBbHOCTH, IOJYYCHHBIX
CaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIIOJHEHUH XUMHUYECKOI'O IKCIECPHMEHTA,
MPAKTUYECKOH pPa0OTHI MO MCCICAOBAHUIO CBOMCTB HM3yd4aeMbIX BEIIECTB, PEATU3ANMH Yy4eOHOTO
npoekta W (HOpMyIHpOBaTh BBIBOJBI IO Ppe3yJbTaTaM IPOBEACHHBIX HCCICIOBAHUN MyTEM
COTJTACOBAHUS MO3UIMI B X0J1¢ 00CY)KICHHUS 1 0OMEHAa MHCHUSIMHU.

6. a) caMOOpTraHHU3aIU:

— CaMOCTOSTENILHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JESITEIBHOCTD, ONpeness e
e W 3aJa4d, KOHTPOJHPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpejiaracMblii
QITOPUTM JCUCTBHI MpPU BBHINOJHEHUH y4eOHBIX M MCCIIEAOBATEIbCKUX 3ajad, BHIOMpaTh Haubolee
3¢ (dEeKTUBHBIN CITOCOO UX PEIICHUs ¢ YIETOM MOJIYICHUS HOBBIX 3HAHUHU O BEIIECTBAX M XMMHUYECKHUX
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 XUMUU B MIO3HAHUU ABICHUIN IPUPOJIBL, B (OPMUPOBAHUU MBILIUICHUS U KYIbTYPbl TUUYHOCTH,
ee (YHKIMOHAIBLHOM IPaMOTHOCTH, HEOOXOAUMOM IJ pelIeHUs MPAKTUYECKUX 3aad M IKOJIOTUYECKU
000CHOBAHHOTI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

2) BIaJeHUE CUCTEMOW XMMMUYECKHUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIME IOHSTHUS
(XMMUYECKHUIl JIEMEHT, aToOM, 3JICKTPOHHAsE 000J0YKa aToMa, S-, p-, d-dJICKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIA, BaJICHTHOCTb, AJIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIN 00beM, YIIIepOAHbIN cKeleT, GyHKINOHATIbHAS IPYIINa, paJuKall, U30Mepus,
M30MEPBI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJ- U a30TCOAEPIKAIINE COEAMHEHMS,
OMOJIOTMYECKH aKTHBHBIE BELIECTBA (YTJIEBO/IbI, JKUPbI, OEIKH), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHMs, KpPUCTAJUIMYECKAas pPEIIeTKa, THUIbl XHUMHWUYECKUX peakUui
(OKHCIIUTENIHO-BOCCTAHOBUTENBHBIE, 9K30-U HHIOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJICKTPOJIMTBI, AJIEKTPOJUTHUYECKAsd TUCCOLUALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM peakluu, XMMHUYECKOE PaBHOBECHE), TEOPUH U 3aKOHbI (TECOPUS XUMHUECKOIO
cTpoeHusi opraHudeckux BemecTB A.M. byrtiepoBa, Teopust 3JIEKTPOJUTUUECKONW JTUCCOIUAIINU,
nepuoanueckuii 3akon J[.1. MenneneeBa, 3aKkoH COXpaHEHUSI MaccChl), 3aKOHOMEPHOCTH, CUMBOJINYE CKUH
A3bIK  XUMHUH, (AKTOJOTMUYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, NOJIYYEHUH U Oe30macHOM
UCITOJIb30BaHUM BAXXHEUIIMX HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB B OBITY M NPaKTHYECKOH
JESATEIIBHOCTH YEJIOBEKA,

3) chopMuUpPOBAaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX MOHITHH,
IPUMEHSTh COOTBETCTBYIOIIME MOHSTHUS IPH ONUCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB U UX MPEBPALEHUI; BBISABIATH B3aUMOCBA3b XUMUYECKUX 3HAHHUM C TOHSITUAMHU U
MPEJICTaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4)  chopMHpPOBAaHHOCTP  yYMEHHUH  HUCIHOJB30BaTh  HAMMEHOBAHUSA  XUMHYECKHX  COEIUHEHHM
MEXIYHApOJHOIO COK3a TEOPETUYECKOW M NMPUKIAJHOW XMMHUU U TPUBUAIBHBIE Ha3BaHUs Ba)KHEHIIMX
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BElIECTB (ITUJIEH, alleTUIICH, IJIUIEepuH, (peHon, ¢popManbaeru, YKCycHas KUCIOTa, TJIMIUH, YyTapHbId
ra3, yrJeKUCIbIM ra3, aMMHUakK, ramieHass M3BEeCTb, HEralieHas H3BECTb, MUTbEBas cOJda M JIPYrux),
COCTaBIATh (DOPMYIIBI HEOPTaHMYECKHX M OPraHWYECKUX BEIIECTB, YPABHCHUS XUMHUYCCKUX PEAKIIHM,
OOBSACHATH UX CMBICH; IOATBEPKIATh XapaKTEPHbIE XMMHUECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEaAKIIHiA;

5) chopMHpOBaHHOCT, YMEHHUI yCTaHABIUBATh MPUHAAICKHOCTh H3YYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB K OIpPE/IeJICHHBIM KJIaccaM U IpyIIaM COeIMHEHUH, XapaKTepu30BaTh UX COCTaB
U Ba)KHEHIIINE CBOWCTBA; ONPeIesTh BUIbl XUMUYECKUX CBsI3el (KOBaJeHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUIIBI KPUCTAIUTMUYECKHUX PELIETOK BEIIECTB; KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUN;

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

7) chOpMHUPOBAHHOCTH YMEHUH TPOBOJUTH PACUYETHl MO XHUMHYECKMM (HOpMylIaM W ypaBHEHUSIM
XUMHUYECKHX pEaKIUil ¢ MCIONb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMalbHBIE YCIIOBUS) Ia30B, KOJMYECTBA BEILECTBA;
UCIIOJIb30BaTh CHCTEMHbIE XUMUYECKHE 3HAHWS JUIsl MPUHSATHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;

8) copMHpPOBAaHHOCTh YMEHU IUIAHUPOBATh U BBHIMOJIHATH XUMUYECKHI SKCIEPUMEHT (MIpeBpalieHUs
OpPraHMYECKUX BEIIECTB MPH HArpeBaHHH, MOJIyU€HUE ITUIICHA M M3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peakuuu Ha ajabAETuAbl, KpaxMmall, YKCYCHYIO KUCIIOTY; J€HaTypalus OeJIKOB IIpU HarpeBaHUU, LIBETHBIE
peakuu OEIKOB; MPOBOIUTH PEAKIWHW HOHHOTO OOMEHa, OIpPENeNATh Cpeny BOAHBIX PaCTBOPOB,
Ka4eCTBEHHBIE PEaKIWU Ha Cynb(]ar-, KapOOHAT- M XJOPHI-aHUOHBI, HA KATHOH aMMOHHS; pelIaTh
SKCIIEpUMEHTANIbHBIE 3aauu 1o TemaMm "Mertamisl" u "Hemetannsl") B COOTBETCTBUU C TpaBUIIaMU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHMH C BelIeCTBAMU M JIaDOpaTOPHBIM 00OPYIOBAaHUEM;
MPEJICTaBISITh PE3yAbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUI COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

9) chopMUpPOBAaHHOCTh YMEHUSI aHATU3UPOBATH XUMHUYECKYI0O HMHGOpPMAIMIO, MOTY4aeMyl0 M3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoi MH(popmanuu, cetb IHTepHET u Apyrue);

10) chopMHpOBaHHOCT, yMEHUHN COOJIOATh TMpaBUjIa KOJIOTHYECKHU IIEJIeCO00pa3HOro MOBEICHHS B
OBITY W TPYIOBOM NEATETHLHOCTH B IIENIAX COXPAHEHMsI CBOETO 3J0POBBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelbl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUSI HA YKUBBIE OPTaHU3MBI OMPEEICHHBIX BEIIECTB, TOHUMAs
CMBICJI TTOKA3aTeNsl NPEIEIbHON JOMYCTUMON KOHIIEHTPALIMH.



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
MeTalJIndecKre CBOMCTBA, a HEMETaJIMUeCKUe CBOMCTBA. ......

4, Bpi0paTh NpaBUJIbHBIN OTBET:

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

b) xoBasnieHnTHas 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 0IMHaKOBBIMH XMMHUUYECKHMHU CBOMCTBAMH;

B) ¢ oMHAKOBBIM paINyCOM aTOMOB;

B)c onnHaKOBBIM YMCIIOM BaJICHTHBIX AJIEKTPOHOB;

I') ¢ 3apsmom siapa, mociieIoBaTeIbHO BO3pACTAONIUM 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 XuMH4eCKOro 3J1eMeHTA IIeCTh IJHEPreTU4eCKNX YPOBHeii:
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 YHce:

A)2,8,8,2

B)2,8,18,1

b)2,8,8,1

)28, 18,2

9. YncJ10 NpOTOHOB U HEHTPOHOB, coJep:kamuxcs B sape atroma u3orona 40K, paBno
COOTBETCTBEHHO:

A)19u 40

b)21u 19

B) 20 u 40

') 19u2l

10.  Nemepuona B [lepuoanueckoii Cucreme onpenessieTcs:
A.zapsaoMm siapa

b. unciioM 371€KTPOHOB B HAPYKHOM CJIO€ aTOMa

B.uncnom 351eKTpOHHBIX CJI0EB B aTOME

I".urcnom 351eKTpOHOB B aTOMe

TUITIOBOM 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 cpery uMeeT BOJHBINA pacTBOp, MOsICHUTE noueMy? Hamuimmre cTaguu ruaposimsa
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) HedTpasbHAsA

4) cnabomenoyHas

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

2) xJIopua KaiabLus

3) xnopua CTpOHIMS

4) xapOonara pyouaus

5. Cpenu peUI0KEeHHBIX COJICH: THIPOIU3Y HE MOABEPraeTcs, MOSCHUTE MOYeMy?
1) CH3COONHj4

2) CuBr»

3) Al12(SO04)3

4) BaCl;

6. lllenounas cpena B pacTBOpe, MosicHUTE oueMmy? Hamuiure ctaauu rugpoansa
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 TOYEMy?
1) HuTpara Kamus

2) cynbduna HaTpus

3) HUTpaTa UHKA

4) runpocynbdua HaTpUs

11. HeittpasnibHyt0 cpeay UMEET pacTBOp KaxJ0u U3 IBYX coJieil, mosicaute nouyemy? Hanumure craanmn
TUAPOIHN3a.

1) ZnSO4 u NaNO3

2) MnCl; u Fe(NO3)3

3) KNO3 u K2SO4

4) CuBr2 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)  rHapONM3YeTCs MO KAaTUOHY U 110 aHUOHY
4)  THAPOSU3Y HE MOABEPIracTCs

[osicaute nouemy? Hanuiure craguu rufpoinsa.

15. lllemounyto cpexy UMEET pacTBOP , MOSCHUTE TIOYEMY?
1) PDb(NOz)2 2) NaNOs 3) NaCl 4) NaxCOs

TUIIOBOM BAPUAHT TECTA Ne 4
no teme IIpegenbHbIe YIJIEBOAOPOAbI. AJTKAHBI

1. KakoBa o0mas ¢opmyJia yrieBoaopoaoB psaa aJKaHOB:
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) 12¢0°

2) 10928

3)120°

4) 10928

5. KpexunHnr-3ro npouecc pa3psisa cBazeil C-C, KOTOpbIN NPOTEKAET NPU OpPraHUYECKOro
BellecTBa 0e3 Joctyna B IIPUCYTCTBUU KaTalu3aTopa uin 0e3 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) du3nyecKuMH CBOMCTBAMH

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

TUIIOBOU BAPUAHT TECTA N5
no teMe HenpeaeabHble VIJ1€BOAOPOALI (AJKEeHbI, AJJKHHBI)

1.HenpeneabHbIMU HA3bIBAIOT COJIEpKAIIe B YIIECPOIHOMN IIENU OJIHY WIIH -------=
---------- KpAaTHBIX CBSI3EH.

2.11epBblii npeacTaBUTEIb FTOMOJIOTHYECKOT0 Psiia AJIKEHOB

A. Oytan

b.>Tan

B.sTunen

I".0yraguen

3. Oomas ¢popmy.ia aTKeHOB

A.Cn H2n

b. Cn H2n+2

B. Cn H2n+4

4. Hanummre peakuuio rMJAPUPOBAHUS:

IIponien + Bogopo = npomnan

S.JIpucoennHeHne rajgoreHOB MO KPaTHBIM YTIIE€POI-YTIEPOIHBIM CBA3SIM Ha3bIBAIOT

peakuuein .

6.Hanummre peakuuio ruaparanuu byren-1

7. Ansa BemecTBa coctaBa CsHi2 coctaBbTe OpMyJIBI: TpPEX H30MEPOB

8. Ilo kakoMy npaBUITy WAET peaKklus TPUCOSAUHEHHUS TaIOTeHOBOIOPOI0B, CHOPMYIUPYHITE,
HAIUIIUTE TTPUMED.

9.Hanummure CTPYKTYpPHYIO hopmyay:

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

10.YTo o6pa3yercs B pe3ylbTaTe B3aMMOICHCTBUSA alleTUIeHA C OpOMOM, HAMMUIIUTE YpaBHEHHE
peaKiuu:

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. Bbi0epure BelecTBo, KOTOPOE MOKHO MOJIYYUTh B peakuuu Bropua
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2- OpomriporiaHa:
1) 6yran
2) rexcaH
3) 2,2-qumeTnnbOyTan
4) 2,3-qumeTunoyTan
A2. Kakyo ¢popmy uMeeT MOJIeKYJIa MeTaHA B IPOCTPaHCTBE:
1) nupamunaa
2) TpeyroJbHUK
3) pom6
4) TeTpasap
A3. UYrto obOpa3yercsi B pe3yjbTaTe XJOPUPOBAHHMSA MeTaHHUSI HA BTOpoil craauu. Hanmummure
YPaBHEeHHE peaKIuM.
1) Xnopmeran
2) YeThIpEXXJIOPUCTHIH YIIIepoT
3) Tpuxsopmeran
4) JluxmopMmeraH
A4. YkaxuTe NPOAYKTHI ropeHus anerujena. Hanumure ypaBHeHue peakuuu
1) CO2uH0
2) COu H>
3) CHsu H20
4) HHOu C
AS. VYkakuTe BellecTBO, KOTOpoe oOpa3dyercsi nmpu ruapupoBanuu mnponeHa-1.Hanummmre
yYPaBHEHHE peaKkunu
1) mpomnan
2) 2-MeTHIIPOIIaH
3) rekcan
4) nponuH
A6. Uto oOpa3yercs B pe3y/bTaTe peakUu NoJuMepusanuu 3tuieHa. Hanummure ypaBHeHue
peaKuuu B COKpPalleHHOM BH/Je.
1 oran
2 Gemson
3 mommITHIEH
4 rekcan
A7. M3 kakoro coeguMHeHHsi B JIa0OpPaTOPHUHM MOKHO NMOJY4YHTh 3TeH? Hanummure ypaBHeHue
peakuuu.
1) CaC;
2) C2HsOH
3) Al
4) CH3COONa
A8 Ykaxurte coeJUHEeHUEe, KOTOpoe sABJsieTcsl MPOAYKTOM pPeaKIuM NMPUCOeIMHEHUs BOJbI K
Oyteny-1:
) oymmn-1
2 Oyranon-1
d Oymun-2
4) GyraHom-2
A9. UYto o0Opa3yercsi B pe3yJbTaTe XJOPHPOBAaHMS aleTWJIeHAa HAa BTOPOHl CTaJAuM.
Hanummure ypaBHeHHe peakIun
1) 1-xmnopaten
2) 1,2-auxnopITeH
3) 1,1,2,2-TeTpaxnopaTan
4) 1,1,2-Tpuxa0pITUIICH
A10. Ykaxurte popmyry 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 /lueHoBsble yriesoaopoast. Kayyyku

1.Kak Ha3bIBalOTCSl IMEHOBBIE YI1€BOAOPOAbI:

A.ankaHbl

b.1uensr

B.ankaanensl

2.MoJieKyJIbl KOTOPbIE COAEP kAT /IBe ABOIHbIe CBSI3U 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 Ha3pIBalOTCA BellecTBa C OUYEHb BHICOKON MOJIEKYJIIPHOM Maccoii, COCTOSIIIME U3
HOBTOPSIOLINXCS (ParMEeHTOB

A.(depmMeHTbI

b.nmomumeper

B.Tsxenbie meTamib

I'.xonmoiiapl

7.1IpoayKT mosiMMepHU3aluM JUEHOBBIX YIJIIE€BOJLOPOIOB:

A.Tlonnmep

b.Kayuyk

8.Eciin B pe3ysbTarte npeBpalieHuss MOHOMEpPA B OJIMMEP 00pa3yroTcss HU3KOMOJIEKYIISIpHbIE
IPOAYKTHI,TO 3TA PEAKIUsl HAa3bIBAETCS:

A .monmmepusanuei

b.nonukonaeHcanuen

9.Hanummre peakuuio nojimMepusanuu: OyraaueHa

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)
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1.0prannyeckue coeiHeHHsI, B MOJIEKYJIaX KOTOPBIX coepKaThes kapOokcuibHas rpymnmna — COOH
u amuHorpynna —-NH2, HazbiBatorcs
2.B 3aBHCHMOCTH OT PaCHOJIOKEHHUS (byHKHHOHaJILHblx rpyI B YIJI€BOJOPOAHON LIETIH Pa3JINYalOT:
A.anbda — aMIHOKHCIIOTHI

b.6eTTa - aMMHOKHCTIOTHI

B. ramma - aMHHOKHUCIIOTBI

3.0003Ha4eHne YIJI€POAHBIX AaTOMOB HAYMHAIOT C yrieposa OJIMKanuIero

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 pearupoBath JpYr U APYTOM C
o0pa3oBaHNEM COCAMHEHUN Xapakrepa.

7.Kak kiaccupuuupyroTcsi aMuHbI B 3aBUCUMOCTH OT YHCJIA YTIIEBOAOPOIHBIX PAIUKAIIOB,
3aMeIIalIIMX aTOMbI BOJIOPO/Ja B MOJIEKYJIE aMMHaKa, HATMIIUTE M0 OAHOMY IPUMEPY 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 KHUCIIOTA

2) 2-amMmuHOOYyTaHAJb

3) 3-aMHHOOyTaHOBAsI KMCIIOTA

4) 3-HuTpOOyTaHOBAsI KHCIIOTA

10.Hanummre gopmyany npocreimeil aMHHOKHCJIOTHI.

11.I'MmuumH 1 aJaHuH 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 OPTraHUYECKUX COSIMHEHHI 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 opraHnueckux COeAMHEHUN HaXOATCS TOJIBKO YIIIE€BOIOPO/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 OTBCTOB

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

Bompoc S
B kakoMm psiiy opraHMuecKux COeAMHEHUN HAXOSATCS TOJBKO aJKaHBI:

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 (popMyia KOTOPOrO Ha3bIBAETCS

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

I
CH3

BapuanTbl oTBeTOB
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a) 6-MeTuITenTUH-3

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

Bomnpoc 8
XuMHUYECKas CBsI3b, XapaKTEePHast JJIsl AIKAHOB

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) LEJTI0NI03a

Bonpoc 14

BewecTBa, nMeromne 0JMHAKOBBIM COCTaB MOJIEKYJI, HO Pa3JINYHOE XUMHUECKOE CTPOECHUE U
oOyazarolye No3TOMY pa3HbIMU CBOMCTBAMHU HA3bIBAIOTC:

BapuanTbl oTBeTOB

a) rOMOJIOTaMH

0) amKuHAMU

B) U30MepaMu

T') CTPYKTYPHBIMU (opMyiaM

Bomnpoc 15

CrpykrypHas popmyna 2,3-auMeTninoyraHa
BapuaHTbl 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 XAPAKTECPHLBIC XUMHWYCCKUC 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)nucaxapugam
B)OJIMTOCaxapujiaM
I) moJjucaxapujam

Bomnpoc 19
Ha3Banue KMCI0THI

CH;—CH-COOH

|
CH;

Bapuaunrtbl oTBeTOB

a) 2-MeTUIIMaCIIsTHAs

0) 2-MeTUIIPOIIaHOBAS

B) 2,4 AUMETUIITICHTAaHOBAS
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 U3 nAamu 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,;

* «XOpOWIO» - 8 MPABWIBHBIX OTBETOB;

* «Y/IOBJETBOPHUUTEIBHO» - 5 MIPABUIHHBIX OTBETOB;

* HEY/I0BJIETBOPHUTEIbHO) - MCHBIIIE 5 TPABUIILHBIX OTBETOB.

2.2.2. XuMH4YecKue TUKTAHTBI

THUITOBBIE BOITPOCBI XUMHNYECKOI'O IUKTAHTA Nel
Kiiacchl HEOpraHu4ecKHX coeiMHeHu

Ykaxxkurte Kjaace HEOPraHU4€CKUX COC]IHHCHI/Iﬁ, T. €. OKCH/]I, OCHOBAHHE, KHCJI0OTA, COJIb U 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 HEOPraHMYecKoi XMMHUHU

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

2. Hayka o BemecTBax, X CBOMCTBAX, IPEBPAIIECHUSAX U SIBJICHUSIX, COITPOBOKAAIONIUX ITH
IpEeBpalIeHMs], Ha3bIBACTCH. . .

3. CMmechb, B KOTOPOI HEBOOPYKEHHBIM I1a30M UJIH ¢ TIOMOIIBI0 MUKPOCKOIIA MOKHO 3aMETUTh YaCTUILIBI
JIpYTUX BelIeCcTB (HampuMep, CMech IIECKa C BOJOM), Ha3bIBaeTcs. . .

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

5. OTHOCUTENBHAS ATOMHAsI Macca KaKOTO XMMUYECKOTO dJIeMeHTa 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 3aKOH IMEeT CIeIyIONIYI0 (OPMYIHPOBKY: Macca BEIIECTB, BCTYIHUBIINX B PEAKIHI0, paBHA
Macce 00pa30BaBIIMXCS BELIECTB. JTO 3aKOH. ..
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10. Kakoii nopsiakoBblit Homep y amomunust (Al) B nepuonndeckoit cucreme .M. Menneneesa?
11. BemiectBa, BOJHBIE PACTBOPHI KOTOPHIX MPOBOJAT ANMEKTPUIESCKUI TOK HA3bIBAIOT. ..

12. Vxaxure GopMyIly COOTBETCTBYIOIIYIO OECKMCIOPOIHON KUCIOTE.

13. B pe3ynbraTe Kakoi peakIuy U3 HECKOJIBKHX PearnpyIoIInX BEIIECTB 00pa3yeTcsi OTHO HOBOE
BEIIIECTBO?

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

15. Vkaxwure popmyiy 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 Cr7His.

8. Hanwumwure popMyny okTaHa.

9. Hanmmmute hopMyiy paaukana mpomuia.

10. HazoBure pagukan CoHs,

11. Hamummure hopmyity mpomnana.

12. Hamummte $opmyny 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 OpPraHUYeCKUE COEAMHEHUs, IMPOU3BOJHBIE APOMATHUYECKUX YIIJIEBOJIOPOJIOB,
coJepKaliie OAHY WM HECKOJIbKO (YHKIMOHAIBHBIX THIPOKCHIIBHBIX TPYI, CBS3aHHBIX C
OEH30JIbHBIM KOJIBLIOM

Hanmmure 00muryto ¢popMyity nmpeaeiabHbIX 0THOATOMHBIX CIIUPTOB.

K kakoii rpymnme cnupToB OTHOCUTCS TIIMLIEPUH?

Kakwue BemiecTBa 00pa3yroTcs IpU OKUCIEHUU MEPBUYHBIX CIIUPTOB?

Kak Ha3piBaetcs BemectBo, popmyina koroporo CsHs (OH)3

C moMoIIs Kakoro BEIIeCTBa MOKHO pacro3HaTh (eHo?

Kak Ha3pIBaeTCsi XUMHUUECKas peakIys MOJIy4yeHHsI 3TaHoJa U3 3TUJIeHa?

K kaxomy knaccy Bemect oTHocuTcs: C4HoOH?

Hanummre ¢popmyiny MeTHIIOBOTO CIMpPTA.

0. Harmmummre ¢popmyiny MEpBHYHOTO MPOIHIIOBOTO CITUPTA.

ROONoAM~LN

TUITOBBIE BOITPOCHI XUMHNYECKOI'O IUMKTAHTA Ne5
KapGoHoBbie kuc0Thl. Cl10kHbBIe IPHUPHI

=

Hanumute o0uryto popmyny KapOOHOBBIX KHCIIOT.

W3 kakux OBYX TpyMI cOCTOUT (pyHKuMOHanbHasa rpymnmna — COOH?

3. Kaxas kapOoHoBas kuciora Ooyiee cuibHas, MypaBbUHAs WM YKCyCHas (METaHOBasl WM
sTaHOBas)?

4. Kaxoe BeriecTBO 00pa3yeTcs B pe3yIbTaTe peakiui Mex 1y KapOOHOBOM KMCIOTON U ciupTom?

no
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9.
10.

Kakoe razoo6pa3Hoe BeIecTBO BBIICIUTCS, €CIIU B PACTBOP YKCYCHOM KHCIOTHI TOMECTHTD ITUHK?

Harnumure xumudeckyro GopmMyy MPOMHOHOBOM (ITPOITAHOBOM) KUCIIOTHI.

HazoBute 1o cucremMaTnueckoil HOMEHKIIAType OJJHOOCHOBHYIO KapOoHOBYI0 KucioTy CaHgOq.

Hamummre COKpamieHHYH0 CTPYKTYpHYHO — (opMmylly  CloXHOTO 3dupa MeTHIhopMHraTa
(MeTuiIMeTaHara).

Hanummre xuMudeckyro popmyity anerara (3TaHaTa) Kayusl.

BemecTBa, Kakoro kiacca, BISIOTCS MEKKIACCOBBIMHA U30MEPAMH CIIOKHBIX dPUPOB?

2.2.3. Jlokaaabl

Jlokaapl BBITOTHSIOTCS CTYJAEHTaMU 1O BRIOpaHHON MMM TeMe. B TedeHme cemecTpa CTYIEHT JIOJKEH
MOJTOTOBUTH JOKJIA] U BBICTYIUTH C COMPOBOKIACMBIM MPE3EHTAIIUEH COOOIICHHEM 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.
HaHo-TexHO0THs KaK IPUOPUTETHOE HAINIPABJICHUE 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 3arps3HEHUsI.

. KonnuecTBeHHbIE XapaKTEPUCTUKY 3arpsi3HEHUs] OKPYKarOIEeH cpeibl.

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

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

. I'py0onucnepcHble CUCTEMBI, X KilacCH(PUKAIUSA U UCII0JIb30BAHKE B TPO(ECCUOHATIBHOM

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 gesrensHocTs C. AppeHuyca.

Bxitag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH MIEKTPOIUTUYECKON TUCCOLUALINH.
VYcTpaHeHne )KecTKOCTH BOJIbI Ha IPOMBIIUIEHHBIX MPEANPUATHIX.

CepHas KuCIIOTA - «XJ1€0 XMMHUYECKON MPOMBILIUIEHHOCTH.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUATHIX Pa3IMYyHOTO Mpodus
OKcubl ¥ COJIA KaK CTPOUTEIIbHBIE MAaTEPHAIIBI.

Hcropus rurca.

IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoroiaukuii kapOoHaT Kanblus: B IPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY.
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32. Peakius ropeHus Ha POU3BOJICTBE.

33. Peakiys ropeHus B OBITY.

34. BupryanbHOe MOJIEITMPOBAHME XMMUYECKHX MTPOLIECCOB.

35. DneKTpoIHu3 pacTBOPOB HJIEKTPOJIUTOB.

36. DneKTpoIKu3 pacIIaBoB SIEKTPOIMTOB.

37. IpakTHYEeCKOE MPUMEHEHHE HIEKTPOIN3a: paQUHAPOBAHKE, MAIbBAHOILIACTHKA, TabBAHOCTETHS.
38. Wcropus nosydeHns ¥ MPOU3BOICTBA ATFOMUHMS.

39. DnekTponuTHYECKOE TIONTYdeHHE U PaQMHAPOBAHKE MEIN.

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

41. Posb METAILIOB B HCTOPHH YETOBEYECKOM IIMBUITM3AIIHH.

42. Victopust 0TeUeCTBEHHOMN YepHOil METaTypruM.

43. VcTopHs 0TeUeCTBEHHOM 1IBETHOM METAILTYPIUH.

44, CoBpeMeHHOE METAJTYPIHYECKOE IPOM3BOJICTEO.

45. CrenuanbHOCTH, CBA3aHHBIE ¢ 00PabOTKON METAJLIOB.

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 HeMeTaloB B Moell IpohecCHOHAIBLHOM IeATeIbHOCTH.

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

54. Kusnb u nearensHocts A.M. Byrneposa.

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 MEXKTYHAPOJHOTO COTPYAHUYECTBA MO UCTIONB30BAHMIO YTIIEBOIOPOIHOTO
CBIPBAL.

60. Mcropus OTKpBITHS U pa3pabOTKU Ta30BbIX M HEPTAHBIX MECTOPOXKIEHHH B Poccuiickoii deneparum.
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. HedTh u ee TpaHCIOPTHPOBKA KAK OCHOBA B3AUMOBBITOTHOTO MEKIYHAPOIHOIO COTPYAHUYECTBA

KPUTEPU OHEHKU JOKJIAIOB:

- OTJIMYHO) - BHITIOJIHEHUE 33/IaHHS U TMIPEICTABIICHUE JOKJIa/ia B CPOK, TPAaMOTHOE M3JI0KEHUE U
pPacKpbITHE TEMbI JOKJIa/1a, BbIJEIEHHE rI1aBHOTO, cchlika Ha UKT u nurepatypy, UCHOIb3yeMble ISt
HaIMCaHMs JI0KJIa/ia, TPaMOTHOE U aKKypaTHOE 0(OpMIICHHUE.

- «XOPOMIO» - BHIMOJHEHUE 3a/IaHUsI U TIPEJCTaBICHHUE J0KIIA/Ia B CPOK, HETOYHOCTH B U3JI0KEHUU
MaTepuaa, He BBIJICICHHE TI1aBHOTO, HeT cchliku Ha UKT u nurepaTtypy, HCTIOIb3yeMble /1T HalTMCAHUS
JOKJIaJa, TPaMOTHOE U aKKypaTHOe o(hopMIIeHHE.

- «y/10BJIETBOPHUTEJIbHO) - BHITIOJIHCHHE 3aaHUsI M HEMPEICTABIICHUE TOKJIada B CPOK, HETOUYHOCTH B
M3JI0KEHUU MaTepHalia, He BblielieHue riaBHoro, Het ccbulku Ha KT u nuteparypy, ucnonb3yemsbie
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AJId HAlTUCAHUA OO0KJIaaa, HCrpaMOTHOC U HCAKKYPATHOC O(I)OpMJIeHI/Ie

2.2.4 IlpakTnyeckue padoThl
IIpakTnyeckas padora Nel

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

HCJILI HAYYHUTHCA BBIYUCIIATE MOJIIPHYIO MacCy, KOJIMYCCTBO BCIICCTBA, 06”béM,
MacCy BCIICCTBA U OJIHOM MOJICKYJIbI, YUCJIO 9aCTUl, MAaCCOBYIO OOJIIO 3JICMCHTA B
COCOAUHCHUU.

OoopynoBanue: [lepuoandeckas cucteMa xumudeckux 3meMmeHToB JI.1. MeneneeBa, KaabKyJIsITOP.
TeopeTnyeckas 4acTb

[Tpu penienuu 3aga4 HEOOXOUMO PYKOBOACTBOBATHCSA HECKOJIBKUMU MPOCTHIMU MPABUJIAMH:
1.BHUMAaTEIbHO MPOYHUTATH YCIOBHUE 33a4H;

2.3ammcarh, 4TO JaHO;

3.IlepeBectu, eciau 3TO HEOOXOAUMO, €IUHHULIBI (PU3HUUECKUX BEJIMUMH B €IUHULIBI cucTeMbl CU
(HEKOTOpbIe BHECUCTEMHBIE SUHUIIBI JOMYCKAIOTCS, HAPUMED JIUTPHI);

4.3anmcaTh, €ciy 3TO HEOOXOJMMO, YPaBHEHHE PEAKIIUU M PACCTaBUTh KO PHUIMECHTHI,

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 MosispHyt0 Maccy cepHoit kuciotsl H2SO4
Pemenue: MosnekynsipHas Macca CKJIabIBa€TCsl U3 MAaCC BCEX aTOMOB, BXOJSALINX B
coctaB moJiekynel: Mr(H2SO4)= 1.2 + 32.1 +16.4 =98 a.e.m
cnenoBarensHo M (H2SO4)=98 r/monb

2. KosimyecTBO BenecTBa (n B MOJIb) MOYKHO BBIYUCIUTH CIIETYIOITUMH
croco0amu:

n=m/M, n=V/Vm, n=N/Na,
IJle : m —Macca BellecTBa B rpaMMax,
M —monsipHas 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 (DOPMYJIBI TS pacuéTa Macchl
BellecTBa, 00bEMA U YUCIIAa YaCTHULL.

3. Macca 01HOHM MOJIEKYJIbI BBIYUCIISAETCS IIyTEM AEIIEHUS MOJISIPHON

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. OTHOCHUTENBHAS TJIOTHOCTH BemecTBa (ra3a) [l onpenensercs mo hopmyre:
JI=MI1/M2;

24



rae M1 u M2—monsipHble Macchl BELIECTB

6. [lmoTHOCTHL BemecTBa (Ta3a) d onpenensercs mo popmyse:
d =Vm/M;

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

M-MonspHast Macca B I/MOJIb

3aganus AJ19 CAMOCTOSITEILHOTO peleHus
1.
Ckonbko moreit cynbduaa sxxenesa FeS conepxures B 8,8 1 Bemjecta?
2.
Kakoit 00béM npy HOPMaIBHBIX YCIOBUSAX 3aHUMAIOT S6T azora N2?
3.
Omnpexnenute Maccy OAHON MOJIEKYIbI BOJBI.
4.
Ornpenenure Maccy 2 MOJIb TOBAPEHHOM COJIH.
5.
Ckonpko MoJIeKys HaxoauTes B 8 T Bogopoaa H2?
6.
Ornpenenutb MacCOBYIO JIONIO yriepoja u Bojopoia B merane CH4.
7.
Kaxkoit 00bEM 1pu HOpMaBHBIX YCIOBHIX cepoBogopoa 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 HopMyTHMPOBKY 3aKOHA IIOCTOSTHCTBA COCTABA.

IIpakTyeckas padora Ne2
XapakTepucTHKa XUMHYECKOI'0 3JIeMEHTA Ha OCHOBeE I0JI0KeHH B MIePUOIMYECKOli cucTeme

He.]'ll): 3aKpCIUTh TCOPUTUUCCKUEC 3HAHUA O CTPOCHHUH aToOMa; IMOBTOPHUTH 3aKOHOMCPHOCTH IMOBCIACHHA
JJIEKTPOHOB B aTOME,XapaKTEPU3YIOLINX COCTOSHUE DJIEKTPOHA B aTOME,

3aKOHOMEPHOCTH paclpesielieHus] JIEKTPOHOB IO OpOMTANsIM M HX B3aWMOCBS3b CO CTPYKTYPHOMH
NEPUOIUYECKON CUCTEMOM XUMHUYeCcKuX 3y1eMeHToB [I.1. Menneneena.

1.CTpoeHue 31eKTPOHHOI 000/J10YKH

ONEKTPOHBI PAaCIOJIO0KEHB] HA IHEPTeTHYECKNX YPOBHSX.

Uucio sHepreTHuecKux ypoBHe# (N) paBHO HOMepy Nepuoaa.

Ha OAHOM JSHEPIre€TUICCKOM YPOBHEC MOXKCT HAXOAUTHCA MAaKCUMAJIbHOC YHCJIO DJICKTPOHOB, PABHOC
Ne=2n2:

Nn=1 Ne=2
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Nn=2 Ne=8

N=3 Ne=18

Nn=4 Ne=32
Ha sneprernueckoM ypOBHE JIEKTPOHBI PACTIPEACTISIOTCS 10 IHEPTreTHYECKHUM MOTYPOBHSIM:

n=1 1 moxypoBeHb-S
N=2 2 noaypoBeHb-S, P
n=3 3 moxypoBeHs-S, P, d
n=4 4 noxypoBens-S , P, d, f

Ha omHOM sHEpreTuueckoM MmoaypoBHE MOXKET HaXOAUTHCS ONPEICICHHOE
KOJINYECTBOOPOUTAJIEH OJIHOTO THUIIA:

st

AT T
o
At I

Ha onHoit opOuTanu Mo>keT HaXOAUThCS He DoJiee 2-X 3JIEKTPOHOB:

mHHH |T_

2. JIpHHIMIBI 3aN10JJHEHUs] ATOMHBIXOPOUTAJIEH JIeKTPOHAMH

HpI/IHHI/IH HauMeHbIIel JHEPIruM: 3JICKTPOHEI B HeB036y>KI[eHHOM aATOMC PaACIIPCACIAOTCA 110

HHEPreTUUECKUM YPOBHSIM U MOJYPOBHSM TaK, YTOOBI UX CyMMapHasi SHEprus Obljia MUHUMAaJIbHOM.

[Mopsaok 3amoHeHus aTOMHBIX opouTaneit 1s 25 2p 3s 3p 4s 3d 5s 4d 5p 6s 4f 5d 6p 7s 5f 6

3AJTAHHUE: CocTaBUTh XapaKTEpPUCTUKY XUMUYECKUX HIEMEHTOB B
COOTBETCTBUE C BAPUAHTOM I10 JAHHOMY IIaHYy:

1.Ha3BaHmue 3j1eMeHTa U ero 0003Ha4YeHHe.
2. ITosoxenne 3i1ementa B Ilepnoanyeckoii cucreme
o HOMEp IpyIbl

o TmoArpymmna
o HOMEp nepuoja
o TOPSIIKOBBIN HOMEP

3. CocTaB aToMa
o aToMHas Macca

o 3apsn saapa
o KOJHMYECTBO MPOTOHOB

o KOJHMYCCTBO HCfITpOHOB
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o KOJIMYCECTBO 3JICKTPOHOB

4. CTpoeHue 3/1eKTPOHHOH 000/109KH
*  pacrpe/eseHne IEKTPOHOB 110 SHEPreTHUECKUM YPOBHIM

*  3JIeKTpoHHas ¢popmyna
* Tpaduueckas 3JIeKTPOHHAs HopMyIIa

5. CBoiicTBa MpPOCTOro BemecTsa M ero coeInHeHui
*  MeTaJll WK HEMEeTalI

* (opmyna u xapakTep BBICHIEI0 OKCHIA
* (¢opMyna u XapakTep ruApOKCcHUIa
* (hopmyna JIeTy4ero BOAOPOJHOTO COCTHHCHHUS

IopsiakoBbIii HOMEP XUMHYECKHX 3JIEMEHTOB
No BapuanTa

1

92235
6

612 22
11

81535
2

11 24 44
7

103721
12

4 3053
3

19 25 45
8

383242
13

18 28 38
4

52043
9

331348
14

74727

)

13847

10
345021
15
16 29 51

27



IIpakTuyeckasi padora Ne 3

HUcnbiTaHue pacTBOPOB KUCJIOT, 1IeJI04eil, coieil mHauKkaTopamu. CBOMCTBA KUCJIOT, COJIEH,
OCHOBAHHUM.

He.]'[b 3aHATUSA: HAYIUTHCA OIPCACIIATE PCAKIIUIO CPCAbI C IOMOIIBIO MHAUKATOPOB, IPOBOJAUTHL PCAaKIINU
BSaI/IMO,Z[efICTBHH KHCJIOT ¢ ME€TaJlllaMH, OKCHJaMH MCTAJJIOB, THAPOKCHUA0OB C KHUCJIOTaMHU, coJieit co
meiaodyaMu, MEraJlslaMHi U COJISIMU.

O0opynoBanue 1 MHCTPYMEHTBI: IITATUB C MPOOUPKAMU, MHUKATOPHAs: Oymara, CTEeKJISTHHAs MajlovukKa,
BOJIa, PACTBOPHI JIakMyca, peHoaTanenHa, COITHOW KUCIOThI, THAPOKCUAA HATPUS

KpaTKne TECOPETUYECCKUE MAaTEPHUAJIbI 110 TEME ﬂaﬁopaTopﬂoro 3aHATHA

JlakmycoBasi Oymara siBJISIeTCS ISIIEBBIM OBICTPOACHCTBYIOIIMM CPEICTBOM JIJIsl ONPEACTICHUS KUCIOM
WJIM OCHOBHOH CpeZpbl.

JlakmycoBasi Oymara moJy4aercs IIyTeM HaHECEHUs JJaKMyca Ha OOBIKHOBEHHYIO IIOPUCTYIO Oymary.
JlakMyc 100bIBaETCS HEMOCPEACTBEHHO M3 OMPEICIICHHOTO BUIA JINIIIAHHUKOB, KOTOPBIC SIBIISIOTCS
CUMOHMO30M BOJIOPOCIICH U TPUOKOB.

Jlakmyc ObIBaeT Tpex BUIOB:

KPacHBIH JaKMYC - UCIIOJIb3YyeTCsl Ul ONpE/IeeHNs] OCHOBAHUH;

CUHMH JIAKMYC - JIJIs1 KHCIIOT;

HEUTpasbHBIN JTAKMYC - UCTIONB3YETCS JJIs ONPEEIICHUs KaK KUCIIOT, TAK U OCHOBAaHUH.

denHodTaIenH ABISETCS MPO3PAYHON KUIAKOCTHIO, KOTOpasi 0CTaeTCsl OSCIIBETHOM B KUCIIOHN cpefie, U
MEHSET CBOM IIBET HAa MAJIMHOBBIN - B IIIEJIOYHOM.

Conep:xanue 0T4€Ta 110 BBIIOJHEHHIO J1a00PATOPHOIO 3aJaHUS
1. Hanumure Ha3BaHue, TEMY, 11€1b JJa0OPATOPHOTO 3aHSATHSI.

2. HOJ’IB3y§ICB KpaTKUM TCOPECTHUYCCKUM MATCPUAIIOM I10 TEME na6opaT0pHor0 3aHATHS, BBIIIOJTHUTC
MPEAJIOKCHHBIC 3a/IaHNA:

3aganue 1. Haneiite B 3 npoOupKy 10 HECKOJIBKO Karelb BOJbI U MPHUOaBbTE B KAXKAYIO PacCTBOP
JaKMyca JI0 XOpOIIO 3aMeTHOM okpacku. Kakoii iBeT nmeer nakmyc B BOAHOH cpene? B oany u3
poOUpoK 100aBbTe 2-3 KaIIN COJITHOW KUCIIOTHI, a B IPYTYIO- 2-3 KaIuld THAPOKCUAA HATpHs. TpeThio
npoOUpKy ocTaBbTe 0€3 U3MEHEHHUs AJIsl CPaBHEHUS OJYYEHHBIX pe3ynbTaToB. Kak u3mMeHnnach okpacka
pactBopoB? HabimroeHus 3a u3MEHEHHEM OKPACKU 3aHECUTE B TAOJIHUILY.

W3MeHeHne OKpacku MHIMKATOpa B PA3JINYHBIX Cpeaax
WNupukarop o
HEHTpaJbHas KHCIIast LIeJIOYHAs
®denondranenn
Jlaxmyc
Merunopanx
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[ToBTOpUTE ONBIT, UCIIONB3YS BMECTO JIAKMYCa, (PeHOI(PTATICHH, METUIOPAHK.

3ananue 2. Haneiite B 2 mpoOupku mo 2-3 Karui COJITHON KUCIOTHL. B oiHy npoOupky mo6aBbTe
CTpyXKy Maraus. Kak B3auMoaeicTBYIOT KUCIOTHI ¢ MeTaymamMu? 3anumurte HabmoneHusi. CoctaBbTe
YpaBHEHUS PEAKIMI B3aUMOICHCTBUS COJITHOM KUCIOTHI C MAarHUEM.

3ananmue 3. Hanelite B mpoOupky 2-3 Karim ruApoKcHia HaTpus U go0aBbTe 1 Karmmo GeHondranenHa.
Kak m3amenunace okpacka pactsopa? Jlo6aBpTe B mpoOUpKy 2-3 Kariu pacTBOpa COJISTHON KUCIIOTHI.
3anumute HaOMoAeHus. CoCcTaBbTe YpaBHEHHE PEaKI[UU B3aUMOICHCTBUS THIPOKCH 1A HATPUS C
COJITHOW KUCJIOTOM.

1. Cdopmynupyiite 1 3anuImTe BBIBOJ O MPOACTaHHOI padoTe.

Bonpocs! 1151 3aKpenJieHHsl TeOPEeTHYECKOr0 MaTepHaJsia JiaGopaToOpHOro 3aHATHSA

1. Kakue xummuueckue nHAUKATOpbl Bhl 3Haere? [lepeuncinre n3MEHEHUE UX OKPACKH B PaCTBOPAx
KHMCJIOT U LIEJI0YEH.

Oxapakrtepusyiite heHondranent u JaKmyc.
Hanumure XuMUYecKylo peakiifuio B3auMOICUCTBHUS CEPHON KUCIIOTHI U OKCHJIa MarHusl.

CpaBHI/ITe pPC€aKkun KUCJIOT ¢ MCTAJIJIAaMH 1 OKCHJJaMH MCTAJIJIOB.

o > w D

HpI/IBeI[I/ITe MpUMEPBLI XUMHYCCKUX peaKHHﬁ KHCJIOT C OKCuJaMH HCEMCTAJIJIOB.

IIpakTnyeckas padora Ne 4

PeaKIII/II/I, uaymume ¢ 06pa3OBaHI/leM oCaaKa, ra3a m BoJabl.

Heas: 3akpenienue 3HaHuii 1o Teme «Peakun HOHHOro 0OMEHa.

OBnazieHne yMEHUSMH MIPOBEIECHUS PA3IMUHBIX TUIIOB XMMUYECKUX PEaKIHii.

PeakTuBbl U odopynosanue: lltatus ¢ npoOupkamu, nepxaress, pactBopbl NaOH, H2S04,CuSOs,
Na2COs, FeCls, NaxSQ4, ZnSO4, BaClz, u Boga.

TeopeTuvyecKkue OCHOBbI
HeoOpatumble peakiiuy MpOTEKAIOT O KOHIIA, €CIH BBIMOJIHSICTCS TPH YCIOBHUS: BBINAAaeT OCAJIOK,
o0pa3zyercst ra3000pa3HOe BEIECTBO U 00pa3yeTcs MaJOANCCOLMHUPYIOIEe BEIECTBO (BOA).
Obpa3zosanue ocaoka.
NaCl + AgNOs = AgCI| + NaNO3z monekynsipHOe ypaBHEHHE
Na® + ClI'+ Ag" + NOs = AgCI| + Na" + NO3~ 1o/1HOe HOHHOE YpaBHEHHUE
Ag* + Cl = AgCl| COKpaIeHHOe HOHHOE YpaBHEHUE
Obpas3zosanue 2a3000pazHoco eujecmaa.
(NH4)2S + 2HCI = 2NH4Cl + H2S1
2NHg* + S% + 2H* + 2CI" = 2NH4" + 2CI" + HzS1
2H* + S = H,S1
Obpaszosanue 600ul.
H2>SO4 + 2KOH = K»SO4 + 2H,0
2H* + SO4% + 2K* + 20H = 2K* + SO4% + 2H,0
2H" + 20H = 2H,0
BbinosiHenune padoTbl.
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PatGory odopmisiem B Ta0IHIy

Xoa padoTsl

Ha0nronenusi, pucynkn YpaBHeHus peakuuii. BeiBoabl

l.PeaKHHH, uaymue ¢ Oﬁpa30BaHHeM ra3sa

OmnsiT 1

B npobupky nmomecture 2 mi
pactBopa coimu CuSO4 n
IIPUJIEUTE TAKOE K€ KOJIUYECTBO
menoun NaOH. ITpobupky
HarpeuTe 10 MOsABJICHMS 3amaxa
aMMHUaKa. 3anuinmTe
HAOJIOICHUST M XUMUYECKYIO
PEaKIuIo.

OnpIT 2

B npoGupky nmomecture 2 M
pactBopa coimu NaxCOs u
npuienTte 1 Ma pactBopa cepHOM
KHCJIOTHIL. 3aluIlInTe
HaOJIOZICHUS U XUMHUYECKYIO
PEaKIIMIO TPEX BHUJIAX.

Peaknuu, nayume ¢ o60pa3oBaHHeM 0CaaKa

OmnbiT 1

B npobupky momectute 2 M
pactBopa conmu CuSOs u
npuieiite 4mi pactBopa NaOH.
3anunmre HaOIIOICHHS U
XHMHYECKYIO PEaKIHIO TPeX
BUJIAX.

OmnbIT 2

B npoOupky nomecture 2 mi
pactBopa comrt AGNO3z u
nputeiite 2 mit pactsopa BaCl
10 00pa3oBaHUs OcajKa.
3anuiuTe HAOMIOACHUS U
XUMHYECKYIO PEAKIUIO B TPEX
BUJIAX.

Peakumu, uaymme ¢ 00pazoBaHuemM BOAbI

B npoGupky nmomecture 2mi
pactBopa H2SO4 1 1 karmtro
UH/IMKAaTOpa METUIIOBOTO
OpaH’)KEBOT0, 3aTeM IpHiIeiiTe
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menoun NaOH o nzmenenus
OKpacKH pacTBOpa. 3aluIInTe
HaOJIOICHUS K XUMHYECKYIO
PEaKILHUIO B TPEX BUIAX.

KonTposbHbIe BONPOCHI

1. Ilpu KakuX ycIOBHSAX BO3MOXKHBI HEOOPAaTUMBIE pEaKIu?

2. Bo3moxHna iu peaknus: HClI + KOH = H,O + KCl

3. 3anumuTe TUIBI XUMHUUYECKUX PEAKIUN 10 UMEIOLMCS KilacCU(DUKALIHSM.
4. Nonumute peakmmio: ZNCly, + NaOH = ? +?

Cdopmyaunpyiite BbIBOJ 110 padore.
B kakux ciyyasx NpoTekaroT peakliuu HOHHOTO oOMeHa?

IIpakTnueckas padora Ne

ITosyyeHue 3TH/IEHA M M3YYeHHUE er0 CBONCTB.

I.Ie.]'[b: HAay4YUTBHCA 11OJIYUaTh B J'Ia60paTOpI/II/I 9TUJICH; U3YYUTb (1)I/IBI/I‘ICCKI/IG 1 XUMHYCCKHE CBOMCTBA

OTHJICHA.

O6opyaoBanue: mpoOUpKHU, TpoOKa ¢ ra300TBOJHON TPYOKOH, IITATUB, CITUPTOBASI TOPEIKA, CIIUYKH.

PeaktuBni: CoHsOH, H2SOs(komir.), mecok, 6pomuas Boaa (Brz), KMnOa.

Xoxa padoTsbl

No HazBanue
/o OIbITa

Onucanue onsITa,
PUCYHOK

HaGnronenus 1 ypaBHEHUs peakiui

BriBon

1. | Ilonyuenue
ITUJIECHA.

B mpo6upky Hamunu 1 M
STHJIOBOTO CIAPTA U
OCTOPOXKHO J00aBbTE 6—

9 MJI KOHLIEHTPUPOBAHHOU

CEpPHOU KUCIOTHI. 3aTeM
BCBITIAJIA HEMHOTO
IPOKAJIEHHOTO TIecKa
(4TOOBI IPEAOTBPATUTD
TOJTYKH KHUJIKOCTH IPU
KUIIEHUN). 3aKpbLIN
npoOUpKy MpOOKOii ¢
ra300TBOJAHON TPYOKOH,
3aKpenuiv ee B IITaTHBE
¥ OCTOPO’KHO Harpenu
COJIEPI)KUMOE MPOOUPKH.

B Hp06I/IpKe HaA4YWHACTCA BBIACIIATBCA
ra3 - O9THUJICH.

t,H,S0,

C2HsOH C2HaT + H20.

B xone peakuun
KOHIICHTPUPOBAH
Has cepHas
KHCJIOTa 3a0upaeT
BOJly U3 CIIUPTA, B
pe3yibTare
obpazyercs
STHIIEH.

Takyro peakuuto
Ha3bIBAIOT —
peakuus
JeruIpaTaluu.
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C,H;0H (aruso-
BBI CIIMPT)

H,SO,

N3yuenue
CBOICTB
STUJIEHA.

B apyryto mpobupky
HaJWIH| 2-3 MJ1 OpOMHOM
Bo/bI. OnmycTuiin
ra300TBOJHYIO TPYOKyY
NepBOI MPOOHUPKH /10 THA
poOUpKH ¢ OPOMHOU
BOJIOW U IIPOITYCKaJIN
yepe3 He€ BbIIEASIOIUICS
ras.

HoSO (koHIL)Y o) &= \

IIpu nponyckanuu rasa uepes
OpPOMHYIO BOZY, IPOHCXOAUT
o0ecrBeYyrMBaHUE OPOMHOI BOJIBI.

H>C=CH> + Br, — CH2Br — CH2Br

B xone peakuuun
MIPOUCXOIUT
OKHCJICHUE
ATUIICHA OPOMHOM
BOJIOH T10
IBOMHOH CBA3H.

B Tpetsio npodupky
Haluu 2-3 mi
pa30aBII€HHOTO pacTBOpa
KMnO4, mooIKHUCICHHOTO
CEpPHOM KUCIIOTOM, U
MPOIYCTUIIN Yepe3 HEero
ras.

[Ipu npomyckanuu rasa uepes
noAxkuciaeHHbl pacrsop KMnO4,
MIPOUCXOUT 00ECIIBEUNBaHNE
pactBopa KMnOa.

5CoH4+12KMnO4+18H2S04—10CO2
+6K2SO4+

+12MnS0O4+28H:0.

B xone peakuuun
MIPOMCXOIUT
OKHCJICHHE
JTHJICHA
MOAKHUCIIEHHBIM
pacTBOpOM
nepMaHTraHaTa
KaJIus.

Bripenstomuecs ras
nepBoi MPOOUPKHU
MIOJI0KIJIH.

OTuUJEH Ha BO3yXe TOPUT SIPKUM
CBETSIIMMCS IJITAMEHEM.

CoHs + 302 — 2C0O2+2H20.

OTUIEH ropuT
SPKUM
CBETSIINMCS
IJIAMEHEM, 4TO
JIOKa3bIBAET
Hajn4uue
KPAaTHBIX CBS3EH.
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C;H;0H (atuo0-
BBIY CITHIPT)

OO0mmii BHIBOA: HA JAHHOW MPAKTHUECKON paboTe Mbl HAYYMIIUCH [TOJIy4aTh B 1a00paTOpUU ITUIICH
peakiueit feruaparaiiuy CIUpTOBR; U3yYUIN XUMUUYECKUE CBOMCTBA ATHJICHA, @ UMEHHO, JICHCTBUE
STUJIEHA HAa OPOMHYIO BOJY U MOJAKHUCIICHHBII pacTBOp NEpMaHraHaTa Kajusl.

Kaxoiut uz 2zomonozoe smena umeem Kaxout uz 20mon0206 nponena umeem niomHocms no
njaomuocms no 6030yxy 1,45? 6000pooy 14?

Otsert: D(B031.) = Mr (anikena)/Mr (Bo3zyxa); Otset: D(H2) = Mr (ankena)/Mr (H2);

Mr (ankena) = D(Bo3z.)* Mr (Bo3ayxa); Mr (ankena) = D(H2)* Mr (H2);

Mr (ankena) = 1,45%29 =42, Mr (ankena) = 14*2 = 28.

[Iponen H,C=CH-CH3 Oten CH>=CH>

IIpakTnyeckas padora Neb6

CBoiicTBa pacTBOpPa YKCYCHOM KHCJIOTBI

[leab padoThI: HccIeT0BAaTh XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIOT Ha MMPUMEPE YKCYCHOM
(3TaHOBO) KUCTIOTHI.

O0opynoBanye ¥ peaAKTUBBI: YKCYCHAsl KUCII0Ta, THIPOKCH]L HATPUSI, METUIIOBBIN OPaH)KEBBIH,
¢denondranent, Maruuii, KapOoHaT HaTpHsl, MPOOUPKH, CYyXOH CIIUPT, CIIUYKH, JAeprKaTeb s IPOOUPOK.

Omnbit 1. /leficTBHE YKCYCHON KMCI0ThI HA HHAMKATOPBDI.

K pacTtBOpy yKCyCcHOM KHUCIOTHI 10OaBUIIM pacTBOP METHIIOBOTO OpaHkeBoro. Kak n3meHunacr okpacka
pactBopa? O ueM 3TO CBUAETEIbCTBYET?

3anuiuTe ypaBHEHHUE IEKTPOJIUTUYECKON JUCCOLMAIIUU YKCYCHONW KHCIIOTBHI.
OmnbIT 2. B3anmoaeiicTBHe YKCYCHOI KHCJI0THI ¢ OCHOBAHMSAMM.

K pactBopy rugpokcuma HaTpus, oKparieHHoro ¢peHodranenHoM, J100aBUIU PacTBOP YKCYCHOU
KHUCTIOTHI 10 oOeciBeunBanus hpenondranenna. O 4yeM CBUIAETENLCTBYIOT Pe3yIbTaThl OIbITa?

3anuim HaOJFOIEHHUS, OTBET Ha BOIPOC U YPaBHEHUE PEAKIUH:
CH3COOH+NaOH—

OmnbiT 3. B3anumoaeiicTBHe YKCYCHON KHUCJIOTHI ¢ METAJLIAMH.

B npoOupky ¢ pacTBOpOM yKCYCHOM KHCIIOTHI TOMECTUIN ONWIKK MarHus. Uto Habmonaetcs? Kakoil ras
BBIJIETAETCS?
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3anumm HaOIr0I€HUS, OTBETHI HA BOIIPOCH! M YPaBHEHUS PEaKIHU:

CH3COOH+Mg—

OnbiT 4. B3anMopeiicTBHe YKCYCHOI KHCJIOTHI € COJISIMH.
Jlo6aBunu kapOoOHAT HAaTpuUs B MPOOUPKY C PACTBOPOM YKCYCHOM KucioThl. Kakoii ra3 Beiiensercs?
3anumm HaOIr0IEHUS, OTBET Ha BOIPOC U YPABHEHUE PEAKIUH:

CH3COOH+NaCO3—

BeiBoa:

IIpakTnyeckas padora Ne/

XuMHYeCKHe CBOMCTBA YIJIEBOI0B

Heab 3aHATHSA: KCCIIEA0BATh XMMUUECKHE CBOMCTBA YIIIEBOIOB U OOBSICHUTD IPUYKHBI,
00yCI1aBIUBaIOLIUE 3TH CBOICTBA.

Obopyoosanue u peakmugsl : METAUINYECKUIN IITATUB, CIUPTOBKA, IPOOUPKY, CTEKIISIHHAS MaJI0YKa,
XUMHUYECKHH CTaKaH BMECTUMOCTbIO 50 M1, 3JIEKTPOIIUTKA,

BojsiHas Oaust; 1 % pacTtBop 10K03bI, 1 % pacTBOpHI caxapo3bl, CIUPTOBOM PAaCcTBOP 1Oja, paCTBOP
cynwgara menu (II), pactBop rugpokcua HATpuUs

(10-12 %), pactBOp cepHoii kuciothi (1:5), kpaxmai, Boaa
Kparkue TeopeTnyeckue MaTepuaJbl 0 TeMe J1a00paTOPHOro 3aHATHS

['mroko3a CeH1206 — MOHOCaXapu, HE TUAPOIU3YIOLIUICS C 00pa3oBaHueM Oosiee MPOCTHIX YIIIEBOOB.

H H H OHH
o T 9
H—C-C-C-C-C-C
| I | | | "H
OHOHOH H OH

I'mroko3a sABIsieTCS OJHOBPEMEHHO MHOTOATOMHBIM CIIMPTOM U aJIbJIETUIOM, TO €CTh aJbIECTUAOCIIUPTOM.
B BomHBIX pacTBOpax riIroKo3a MOKET MMPUHUMATH [TUKJIMYECKYI0 opMy.

dusnueckue cBoiicTsa

I'mroko03a — 6GCHB6THOG KPpHUCTATNINYCECKOC BCIICCTBO CO CIIAIKUM BKYCOM, XOPOIIIO paCTBOPUMOC B BOJIC.
IIo CpPaBHCHHIO CO CBCKJIOBUYHBIM CaxapoOM MCHEC CliaiKasi.

1. oHa BcTpewaeTcst MOUTH BO BCEX OpraHaxX pacTEHHUs: B MUIOAaX, KOPHSX, TUCTHAX, [[BETAX;
2. 0co0eHHO MHOTO TJTIOKO3bI B COKE€ BUHOTPA/Ia U CHENbIX (PPYKTax, sIroaax;
3. TJI0KO3a €CTh B )KHBOTHBIX OPTaHU3MaXx;
4. B KpoOBH uejoBeKa ee coaepxkutcs nmpumepHo 0,1 %.

Kpaxman— nuiieBoil NpoIyKT, KOTOPbI UCIIONb3YETCs B JOMAITHEN KyJIMHAPUU U MUILEBON
MPOMBINIIIEHHOCTH B KA4E€CTBE 3aryCTUTEINsI, CTA0MIIN3aTOpa, HATIOJHUTENS, HOCUTEIS, TOKPBITHSI.

HarypanbHbpIMU HCTOYHHUKAMHU BEIIECTBA SBIISIOTCS KIIYOHHU M 3€pHA PACTCHUI.
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KpaxmanucTeiMu IpOyKTaMHU SIBIISTFOTCS:

3epHOBBIC — MIIIEHUIIA, KYKYPY3a, PHC, SIMEHb, POKb, COPTO, MIIEHO U APYTHUE;
KOPHEIUIO/IbI — KapTo(desb, MAaHHOK, OaTaT U APYTHeE;

0000BbIE — TOPOX, HYT, UCUEBHUIIA U JPYTHE.

Haubounbiiee Xx031iCTBEHHOE 3HAYCHUE UMEET KapTOPenbHbIN, KYKYpY3HBIH, pUCOBBIH, IIIEHUYHBIH,
KpaxMmail. M3roTaBiuBaeTcs ¢ IOMOLIbI0 MOKPOI'O IIOMOJIa 3€pHa U KITyOHEH.

CocTaB KpaxmaJja

Kpaxmasiom Ha3bIBaeTcsl yrieBol, MOJIMCAXapU L, COCTOSIIMN U3 CMECH aMUJIO3bl M aMHJIONIEKTUHA. DTO
BEILIECTBO CUHTE3UPYETCs B PACTEHUSX B BUJE 3€PEH, KOTOPbIE UMEIOT HEKOTOPhIE PA3JINYUs B CTPYKTYpE
Y CBOMCTBAxX B 3aBUCHMOCTHU OT BHJIa pacTeHus. B cocTaB KpaxMajbHBIX 3€pEH BXOAUT Takxke 110 2% He
YTJIEBOAHBIX KOMIIOHEHTOB — O€JIKOB, JIMIIUAOB, 30JIbHBIX JIEMEHTOB.

CaolicTBa Kpaxmana

BemectBo npezacTasisier co00# Oelblil ChITyYil TOPOIIOK, HE UMEIOIINI BKYCa, IIPU CXKATUU W3O
XapaKTEepHbIA CKPHIL.

Kpaxmairy cBoiicTBeHHa X0poliiasi pacCTBOPUMOCTh B ropsiueid Bojie. B X0J101HOM BOJie HE pacTBOpPSIETCS.
OO6nanaer cBOMCTBaMH KJIEHCTEpA UITH TEIIA.

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

2. HOHBSYSICB KpaTKuM TCOPECTUYCCKHUM MATCPUAIOM 110 TEMC J'Ia60paTOpHOFO 3aHATHUA BBIIIOJIHHUTC
OIIBIThI U 3aJaHUA:

BoinosiHeHue padoThbl 3aHOCHM B Ta0JAMIY

Xon padoTsl Hab0nronenns, YpaBHeHHUs peakuHu.

HCYHKH
puey BbIBO/1bI

OnbiT 1

Buecute B mpoOupKy 3 Kamiu pacTBopa
[JIFOKO3BI, OJIHY KaIlJI0 pacTBOPA COJIM MEAH U
npubaBbTe MPU B30AITHIBAHUN HECKOJIBKO Karelb
TUIPOKCHUIA HATpUsl 10 00pa30BaHuUsl CBETIIO-
CHHETO pacTBopa (I1eJI04b JI0JKHA ObITH B
n30bITKE). YTO TOKA3bIBACT MOSBICHUE TaKOU
OKpAackH pacTBopa? BcrioMHHTE peakuio
oOpazoBanus rauiepata meau. [lomyueHHbIi
pactBop Harpeite. Uto Habmogaercs? Hanuuue
Kakoi (DyHKIIMOHAJILHOU IPYyMIbI B MOJIEKYJIE
[JIFOKO3bI TOATBEPKAAET 3TOT OMBIT?

B3aumoneiicrBue caxapoB ¢ ruapokcuaom meau (ID).

OnpiT 2.

K 2 mn pactBopa caxapa no6asbte 1 mi
pa30aBIEHHOTO pacTBOpa IMIEI04YH U 3-4 Karuu
pactBopa cyibdata menu (I1). Berpsxuaure

35




IpOOUPKY U MepeMENIaliTe COAEPIKUMOE
NPOOUPKH CTEKIISTHHOM MaNoYKOM /10
pacTBOpPEHMS OCalKa.

JKuakocTh pH 3TOM OKpAIINBaeTCs B
WHTCHCUBHO-CUHUH IBET. 3aT€M TOMECTUTE
poOUPKY B HATPETYIO BOJsIHYIO OaHio. Eciu
caxap OKHCIISIETCs, TO, BBIHYB MPOOUPKY uepe3 2-
3 MUHYTBI, BBl YBUJUTE U3MEHECHHUSI OKPACKHU H
MOSIBJICHUE KPACHOTO MJIM KOPUYHEBOT'O OCAJIKA.

B3anmopaeiicTBie caxapoB ¢ aMMHAYHBIM PacTBOPOM oKkcuja cepedpa (1).

OnbiT 4.

HaneiiTe B TIIATEILHO BHIMBITHIC U BBICYIIICHHBIE
npoOUpKH 1o 1 M aMMHAaYHOTO pacTBOpa OKCHUIa
cepebpa (I) m mo 1 M pacTBOpa caxapa.
[Tpobupky momecTuTe Ha HECKOIBKO MUHYT B
TOPSIYYIO BOJISIHYIO OaHIo.

OTHoweHne KpaxMaJia K Boje.

OmnbIT 5. B npoOupky ¢ 1 M1 BoJbl TOMECTUTE HA
KOHYMKE IITATels CyXOro Kpaxmania.
Copepxumoe poOUPKH B30OITANTE.
PactBopsietcs au kpaxmain B BOjie IPU KOMHATHOM
temriepatype?

Coneprxumoe npoOUpPKH MOPIUSAMHU 3ajeiTe Ipu
IIEPEMEIINBAHNN B CTaKaH C 5 MJI TOPSTYEN BOJIBI.
ITpu 3TOM 00pa3zyercst KpaxMajabHBIN KIEHCTep.

B3aumoneiicrBue KpaxmaJa ¢ Hoa10M

OnpIT 6.

B npoOupky BHecure 5-6 kanenb KpaxmMajlbHOTO
KJelcTepa U OHY KaIlIo CIMPTOBOTO pacTBOpa
roma. Uro mpu 3TOM HabmoAaeTCs ?

OTBeTbTE HA MOCTABJEHHbIE BONPOCHI:

1. Hamummurte ypaBHEHHE peaKIHK B3aUMOICHCTBUS TIIOKO3bI ¢ ruapokcuaoM meau (1) mpu
KOMHATHOW TeMImepaType.

2. Hamnume xakux (pyHKIIMOHAJIBHBIX TPYII YKa3bIBAET 3TA PeaKIus?

3. HanwumuTe ypaBHEHHE pEakiluy B3aUMOACHCTBUS TIIIOKO3bI ¢ TUApokcuaoM Meau (II) mpu
HarpeBaHUH.

4. Hannuume Kakol (yHKUIMOHAIBHOM IPYIIIbI B MOJIEKYJIE TIIIOKO3bI MOATBEP)KIAET ATOT OMBIT?

5. Hepe‘{I/ICHI/ITG XUMHYECKHE CBOMCTBA IIFOKO3BI.




6. Tlouemy Kpaxmain pacTBOpsieTcs B TEIJION Boje?

7. B kakux npoayKkTax MUTaHUS COAEPIKUTCS Kpaxman?

8. Uro npoucxoaut npu 100aBIEHUU pacTBOpa Hoja B Kpaxmai?
9. Ilepeuncanre XMMHUYECKHE CBOMCTBA KpaxmaJa.

10. K xakomy Ki1accy XMMHYECKHX COSAMHEHUI oTHOCHTCS Kpaxmain? Hasosure 3 apyrux
IPEICTAaBUTEIIS TOTO )K€ pAJa.

KPUTEPUU OLHEHKHU BBIIIOJITHEHUSA TIPAKTUYECKUX PABOT:

- «OTJIMYHO» - BBIIIOJHEHUE 33JaHNs U Caya OTYETA B JCHb BBIIIOJHEHUSA, IIPABUIIBHBIE
HCUYEPIBIBAIOIIYE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI;

- «XOPOIIO0» - BBIIIOJHEHUE 3aJjaHHsI U cjauya OTYETA B JICHb BBINOJIHEHMS], HAJIMUUE OLIMOKHU B
BBIIIOJIHCHHOM 3a/1aHUH WJIM OTBETE HA KOHTPOJIBHBIE BOIIPOCHL;, - «YA0BJETBOPUTEIbLHO) - BHIIIOJHEHUE
3aganus 6osee 50% ; HanMuyue OMMOOK B BBINOJIHEHHOM 3a/IaHUH WIM OTBETE Ha KOHTPOJIbHbBIE BOIIPOCHI
Y HECBOEBPEMEHHAs c/laya OTYyeTa.

- «HEYI0BJICTBOPHUTEIBHO» - BBINOJIHEHHE 3a1aHus MeHee 50%, HeCBOEBPEMEHHAs cjadya OTUETa.

KPUTEPUU OLUEHKU OTBETOB HA ITIOCTABJIEHHBIE BOITPOCBI:

OtMmetka "5" cTaBUTCS, €Clid 00YUaIOIUNACS:

1) nonHO U3naraeT U3y4eHHbIH MaTepuall, 1aéT MPaBUIbLHOE OIIpeaesICeHIE TOHATUH;

2) oOHapyXMBaeT IMOHMMaHUE MaTepHaja, MOXeT 00OCHOBAaTh CBOM CYXKAEHHUS, IPUMEHHUTh 3HaHUS Ha
IPaKTUKE, IPUBECTU HEOOXOIUMbIE IPUMEPBHI;

3) uznaraer Marepua Mocjae10BaTeIbHO U MPABUIILHO C TOUYKH 3pEHHSI HOPM JIMTEPATYPHOTO S3bIKA.
Otmertka "4" craBUTCS, €CIM OTBET, YAOBJIETBOPSET TEM K€ TPEOOBAHUSAM, YTO U JUIsl OTMETKH "5", HO
oOyuaromuiics gomyckaer 1-2 omuOKH, KOTOpble caM e uchpasiseTr, W 1-2 Hemouéra B
MOCJIEI0BATENBHOCTH U SI3BIKOBOM O(POPMIIEHUH U3J1araeMoro.

Otmerka "3" craBuUTCS, €ciau 00yJarouuiicss oOHapyKMBaeT 3HaHUE ¥ TOHMMAaHHUE OCHOBHBIX MOJO0XKEHHUH
JTAHHOM TEeMBI, HO:

1) u3naraer MaTepuan HEMoJHO U JIOMYCKaeT HETOYHOCTH B ONPEEeNCHUH NOHATHH min GopMyIupoBKe
IpaBuUI;

2) He yMeeT JOCTaTOYHO TIIyOOKO M J0Ka3aTeJbHO OOOCHOBAaTh CBOU CYXJEHHMS U IPUBECTH CBOU
IPUMEDHI,

3) wu3naraeT Marepual HEMOCJIEeNIOBaTeNIbHO M JIONMYCKaeT OMIMOKM B S3BIKOBOM O(OpMIICHUU
U3J1araeMoro.

Ormerka "2" craBuTCS, eciM OOydalIMiicss OOHapy>KUBaeT HE3HaHHWE OOJIbIICH  YacTH
COOTBETCTBYIOILIETO pa3fesia H3y4aeMoro MaTepuaina, JOMycKaeT oOWuOKH B  (QOpMYIUpPOBKE
OTIpeieNIeHnH, UCKaXKarolllue UX CMBICH, OeCIOpsAI0YHO U HEyBepeHHO u3jiaraer Matepuan. Onenka "2"
OTMEYaeT TaKUe HEeJI0OCTATKU B MOATOTOBKE 00YYArOIIErocs, KOTOPbIE SIBIISIOTCS CEPbE3HBIM MPEMSITCTBU -
€M K yCIIEHTHOMY OBJIaICHUIO MOCIIEIYIOIIUM MaTEPUATIOM.
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3. YYEBHO-METOINMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOTI'O IIPEJIMETA

OcHoBHas JuTEparypa

OJI.1. T'abpuensn, O.C. Xumus.10 knacc: ydeOHuk: 6a30Bbiii ypoBeHb/O.C. I'abpuensH.-10 wusm.,
crep.- Mockpa: Ilpocemenue, 2022. - 191c.- ISBN 978- 5- 09- 088177-7.- Tekct
HEIIOCPEICTBEHHBIN.

OJ1.2. Tabpuensn, O.C. Xumus.11 xmacc: yueOHuk: 6azoBbiii ypoBeHw/O.C. 'abpuensn.- 9 wuznm.,
crep.- Mocksa: IIpocBemenue, 2022. - 223c.- ISBN 978- 5- 09- 088256- 9.- Tekct
HETIOCPEACTBCHHBIN.

JonoHuTe/ILHAS JIMTEpaTypa

JUL1. Epoxun FO.M., KoBaneBa U.b. Xumus mis npodeccuii v crenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEeHHOHAay4YHOT0 ipodmiieir. — M: M3narensckuii eHTp «Akagemus», 2017.

JUL.2. 3amaun u ynpaxHeHHs 110 o0mieil xumun: yaeoHoe mocooue / H.JI. I'muuka u np. — Mockaa:
KuoPyc, 2016r. - Dnextponnsiii popmat https://www.book.ru/book/919181

HNudopmannonnsie pecypest UnTepHera:

WP.1. IludpoBoii obpasoBartensHbii pecypc IPRsmart https://www.iprbookshop.ru/4.html (marta
obpamenusi: 30.08.2023).

NP.2. Dnextponno-6ubnmmoreunas cucrema «Jlauby. ®opma nocryma https://e.lanbook.com/ (nara
obpamenus: 30.08.2023).

NP.3. Obpa3oBarenpHas nporpamma FOpaiit. Pexxum moctyma: https://urait.ru/ (mata oOparieHwus:
30.08.2023).
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MUHUCTEPCTBO HAVKU U BBICLLIETO OBPA3OBAHUS POCCUNCKOU ®EJEPALINN
(henepanbHOE TOCYAAPCTBECHHOE ABTOHOMHOE 00pa3s0BaTelbHOE YUPEKICHUE BBICILETO 00pa30BaHMs
«MOCKOBCKHNU ITOJIUTEXHUYECKNUN YHUBEPCUTET» (MOCKOBCKHNU TTOJINMTEX)

NBanTeeBckuil puina
MOCKOBCKOIO NMOJUTEXHUYECKOI0 YHUBEPCUTETA

YTBEPX/IAIO
Hupexrop ¢dunmana

H.A. bapseiinukoBa

01 cenTsa6ps 2023 r.

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

OVIIL.11 XUuMus
JUISl CTICHUAIIBHOCTH CPETHETO PO(PECCHOHATBLHOTO 00pa30BaHUs

38.02.01 DxoHOMHMKa U OyXranTepcKui y4yeT (1o OTpacisiM)

2023

39



KoMIu1eKT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB Ul MPOMEKYTOUHOH aTTecTallud MO y4yeOHOMY IMpeIMeTy
OVIIL.11 Xumus pa3zpaboran Ha ocHoBe DeaepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa

M0 CIIEIUATBHOCTU CpeqHero npodeccruoHanbHoro oopasopanus 38.02.01 DxoHOMUKA M OyXTanTepCKHiA
yueT (mo otpacism) (mpukaz MunoOpraayku Poccun ot 05.02.2018 Ne69, 3aperucrpupoBan B MUHIOCTE
Poccun 26.02.2018 Ne 50137 (pex. ot 01.09.2022); dexnepanbHbIM rocyIapcTBEHHBIM 00pa30BaTEIbHBIM

CTaHJAPTOM CpeaHero oomero oOpazoBaHus (YTBEpXKICH Npuka3 MuHoOpHayku Poccun ot 17 mas
2012 roma N413, 3apeructpupoBan B Muniocte Poccum 07.06.2012 Ne 24480 (pexm. ot 12.08.2022);
[TonokeHUsT O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXKYTOYHOH arTecTalu OO0ydYarolIuXCs

HBanTeeBcKoro (bl/IJ'II/IaJ'Ia MOCKOBCKOTO ITOJIMTEXHIYECKOTO YHUBCPCUTETA.

Opranu3zanus-paspadoT4mK:
MBanteeBckuil Gpriinan MoCKOBCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA

PaspatGoTumkm:
H.H. TuxonoBa, mpenonaBatens MBaHTteeBckoro ¢uimmana MOCKOBCKOTO
YHUBEPCUTETA;

OJIOBPEH
[{uknoBoii komuccueit Omreo0pa3oBaTeTbHBIX, OOIIHUX
TYMaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX JUCIUILINH

[Tporokonm Ne 1 ot 31.08.2023
[Ipencenarens MUKIOBONW KOMUCCUH I'.1O. CaBenbeBa

MNOJIUTEXHHUYCCKOT'O
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1. TACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHBIX CPEJICTB

1.1 Ob6aacthb NMPUMEHECHUSA KOMIIJICKTA KOHTPOJIBHO-OI€HOYHBLIX CPEACTB

KOMITIIEKT OLIEHOYHBIX CPEACTB MPEAHA3HAYCH JJIs OIICHKU Pe3yJIbTaTOB OCBOSHUS y4eOHOTO IIpeaMeTa
OVII.11 Xumus:

JInuHOCTHBIE pe3yJIbTaThl

1) rpaxk1aHCKOTrO BOCIIUTAHUS:

OCO3HAHMSI O0YYAIOUIMMHCA CBOMX KOHCTHTYLIMOHHBIX IPaB M OOS3aHHOCTEH, YBa)KEHHs K 3aKOHY H
IIPABOIIOPAIKY;

IIPEAICTABIICHNS O COLMAIbHBIX HOPMAaxX U IIpaBUjIaX MEKINYHOCTHBIX OTHOILICHHM B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKON NESATEIBbHOCTH IPU CO3AAHUU YYEOHBIX NPOEKTOB, PELICHUU
y4eOHBIX U MMO3HABATEIbHBIX 33Ja4, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHMMAaThb W IPUHUMAaTb MOTHUBBI, HaMEPEHUs, JOI'MKY M apryMeHThl APYTUX INpHU
aHaJIM3e pa3IMyYHbIX BUJIOB yUEOHOM NesATeNbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

HNEHHOCTHOI'O OTHOHICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBECHHOM XHUMHU,
YBAXXCHHUA K IPOHECCY TBOpPUCCTBA B obnactu TCOPHMU U NPAKTHYCCKOTO HNPHUMCHCHHA XHUMHH,
OCO3HaHHUA TOT'O, YTO AOCTHUIKCHUSA HAYKU CCTb PE3YJIbTAT MJINTCIBbHBIX Ha6J'IIOI[eHI/II71, KpPOIIOTJIUBBIX
OKCIICPUMCHTAJIBHBIX ITIOUCKOB, ITIOCTOSIHHOI'O Tpyda y‘IéHLIX H IIPAKTUKOB;

HHTECpCCa M IIO3HABATCJIBbHBIX MOTHBOB B IHOJYUYCHHUHW W IMOCICAYIOIICM aHalIu3C I/IH(l)OpMaIII/II/I 0
MNEPEaAOBLIX JOCTUIKCHUAX COBpCMeHHOI‘/‘I OTEUYECTBEHHOM XHUMHU,

3) AYXOBHO-HPAaBCTBCHHOT'O BOCIIMTAHUSL:

CIIOCOOHOCTH OlICHUBATh CUTyalllMH, CBSA3aHHBIC C XHWMHUUYCCKHMHU SBJICHUAMH, W IIPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OILICHUBATbhb CBOE MOBEACHNEC U MOCTYIIKU CBOUX TOBapI/IHlef/'I C HO3I/IHHI>1 HPaBCTBCHHBIX U
IMPaBOBBIX HOPM U OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB;

5) dusnyecKoro BOCIUTAHUS:

MOHUMAaHUS IIEHHOCTEN 370pOBOTO M 0€30MacHOro obpasa KW3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

coONIOfeHHsI TIPaBUJI O€30MacHOr0 OOpalleHUsl C BEIIeCTBAMHU B OBITY, MOBCEAHEBHOW >KU3HH U B
TPYAOBOM AEATEIbHOCTH;

MOHMMAHUS I[IEHHOCTH NPaBWJ WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MAaCHOTO TMOBEACHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCIEACTBUM U HENMPUSTHUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB,
KYpEHHUs);

6) TPYZAOBOT0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKON AEATENbHOCTH, OOIIECTBEHHO
NI0JIE3HOM, TBOPUECKOH M IPYIMX BUJAX JAEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PEIIEHUHU MPAKTUYECKUX 3a7au COIMAIbHON HampaBlIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K IMPAKTUYECKOMY HU3YyUEHHMIO MpOoQecCHil pa3iIMyHOro poja, B TOM 4YHCIE Ha OCHOBE
PUMEHEHHS IPEMETHBIX 3HAHUH 110 XUMUH;

YBAKEHUS K TPYAY, JIIOASIM TpyAa U pe3yabTaTaMm TPYJOBOU NEATECIbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIBHON TpaeKkTopuu oOpa3oBaHus, Oymaymiei
npodeccun M pean3aliil COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00I1IeCTBa;

7) 3KOJIOTMYECKOI'0 BOCIIUTAHUS.

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

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

OCO3HAHMSI HEOOXOIMMOCTH WCIONb30BAaHHUA JOCTH)KEHHWH XMMHUHM s PEUICHHS BOIPOCOB
paMoHaIBFHOTO IPUPOAOIOIH30BAHNUS;

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

HaJIMYUSl PAa3BUTOTO SKOJIOTHYECKOTO MBIIIICHUS, SKOJOTHYECKOH KYJIbTYPBhI, ONBITa JIESATEIbHOCTH
DKOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHHsS  pPYKOBOJACTBOBATHCS WMH B  IO3HABaTEIHHOM,
KOMMYHHKAaTHBHOH M COLMAIBHOW TPAKTHKE, CIIOCOOHOCTH WM YMEHHS AaKTHBHO HPOTHBOCTOSTH
uieosioruu xemohoounu;

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
HAyYHOT'O MBILUIEHUS], CO3/IaHUHU 1IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIbI M YEJIOBEKA, B MIO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUH MPOOJIEM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000I 3HAUUMOCTH XUMUU /111 COBPEMEHHON UBUIM3AIMU: B €€ T'YMAHUCTUYECKOM
HAIpaBJIEHHOCTH M BaXXHOW pOJM B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbI, PEIICHUU
MI00aTBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA - CHIPHEBOM, SHEPTETHUUECKOM, MUIIEBON
Y KOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00€CIIEYEeHUH YCIOBHUM YCHEIIHOro Tpyda U
9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIO0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: IOHHMAHMS CYHIHOCTH METOJOB IIO3HAHMS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS Ul aHAIU3a U O0bSICHEHUS
SBJICHUH OKPYXAIOIEro MUpa M MPOMCXOIAIINX B HEM HM3MEHEHHH, YyMEHMs JeaaTb 000CHOBAaHHBIE
3aKJIFOYEHHS HAa OCHOBE HAyYHBIX (PAaKTOB M MMEIOLIMXCS JAHHBIX C IEJIbI0 MOJTYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIBHO HCIOJIb30BATh XUMUUYECKHE 3HAHUS U1 PellieHus: IpoOiieM B peabHbIX
JKU3HEHHBIX CUTYaLUsX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATEIBCKOM AEATENBHOCTH;

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

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax MpodhecCHOHATBbHON e TeIbHOCTH.

MeranpeameTHblie pe3yJabTaThl

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSATEIILHO (POPMYITHPOBAThH U AKTYaTHM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;
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ONpEeNeNATh LEeNU ACSATENbHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUU HMX JOCTUXKEHHUS, COOTHOCUTH
pe3yNbTaThl JESTEIBHOCTH C MOCTABIEHHBIMH LIETISIMHU;

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 BEIICCTB U XMMHYECKHUX PEaKIIHIA;
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUIMMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 AaHAJOTUHU), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHUAX, (HOPMYIUPOBATh BBHIBOJBI U
3aKIJIIOUCHUS;

NPUMEHSATh B IpPOIECCe MO3HAHUS, HUCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIH,
peoOpa3oBbIBaTh MOJICIbHBIC MPEICTABICHUS - XUMUYECKHI 3HAK (CUMBOJI) AJIEMEHTa, XUMHUYECKast
dopMyna, ypaBHEHHE XHUMHYECKONW peaklUud -TMpU pPEUIeHHUH Y4eOHBIX II03HABAaTEIbHBIX U
MpPaKTUYECKUX 3aj7a4, TMPUMEHITh Ha3BaHHbIC MOJCIbHBIC TMPEJACTABICHUS ISl  BBIABJICHHS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECCTB U XUMHUYECKUX PEAKITUH.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJIaACTb OCHOBAMH METOJ0B HAYYHOT'O ITO3HAHUA BCHICCTB 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
THUITIOTE3bI 11O IIPOBEPKE IIPABHUIIbHOCTH BbICKA3bIBACMbIX CY)KHCHHﬁ;

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/IpOBaTB O606H.[CHI/I5I U BbIBOIAbI OTHOCHUTCIBHO 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 ITIOUCKY MCETOAOB PCHICHHUA NPAKTUYCCKHUX 3a1ad4,
MMPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUA.

3) pabora ¢ uHpopmaIuei:

OPUEHTUPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WHGPoOpMalMK (HAy4yHO-TIOMYJIIpHAs JHTEparypa
XUMHUYECKOTO  COJAEp)KaHus, CIpaBoOYHble mocoOusi, pecypchl VHTepHeTa), aHaJIM3MPOBATH
UH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ JJOCTOBEPHOCTb
Y HEPOTUBOPEUNBOCTH;

(GopMynHUpoBaTh 3aMpoCkl U MPUMEHATh pa3jIMYHbIE METO/Abl IpU MOHMCKE M 0TOOpe MH(popMaru,
HE00XO0IMMOM JJIs1 BBITIOJTHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO THIIA;

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

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

UCIIOJIb30BaTh HAayYHBIH S3bIK B KayecTBE CpeAcTBa Ipu paboTe ¢ XUMHUYECKOW HHpOpManuei:
OPUMEHSATh MEXIpeaMeTHble ((pU3nyecKue M MaTeMaTU4YecKHe) 3HaKh U CHMBOJIBL, (HOpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBAThH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH.

. a) oOmeHue:
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— 3a/1aBaTh BOIPOCHI 11O CYMIECTBY 00CYXIaeMOI TEMbI B X0JI¢ AUAJIOTA U/WUIH TUCKYCCHH, BRICKAa3bIBATh
uzaeu, GopMyIupoBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS IPEAI0KEHHON 3a/1a4H;

5. 0) coBMeCTHas IESITEIBHOCTD:

— BBICTYNaTh C TMPE3CHTalMed  pe3yabTaTOB  IO3HABATEIBLHOM  JESATEIBHOCTH, IOTYYCHHBIX
CaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIIOJHEHUH XUMHUYECKOI'O IKCIECPHMEHTA,
MPAKTUYECKOH pa0OTHI IO MCCICAOBAHUIO CBOMCTB HM3ydaeMBIX BEINECTB, peaIH3alud y4eOHOTo
npoekta W (HOpPMYJIHpPOBATh BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHBIX HCCICAOBAHUN MyTEM
COTJTACOBAHUS MO3UIMI B X0J1¢ 00CY)KICHHUS 1 0OMEHAa MHCHUSIMHU.

6. a) caMOOpTraHHU3aIU:

— CaMOCTOSTENILHO TUTAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO JNESATEIBHOCTD, ONPENEIss e&
e W 3aJa4d, KOHTPOJHPOBATh M IO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH IpeEiaracMbli
QITOPUTM JCUCTBHI MpPU BBHINOJHEHUH y4eOHBIX M MCCIIEAOBATEIbCKUX 3ajad, BHIOMpaTh Haubolee
3¢ (dEeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM MOIYICHUS HOBBIX 3HAHUH O BEHIECTBAX M XMMHUYCCKUX
peakuusx;

7. 6) CaMOKOHTPOJIb:
— OCYILIECTBJIATH CAMOKOHTPOJIb CBOCH JEITEIILHOCTH HAa OCHOBE CaMOAaHaJIN3a M CAaMOOICHKH.

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 (YHKIMOHAIBLHON I'PaMOTHOCTH, HEOOXOAMMON Ui pelIeHHs] TPAKTHUECKUX 3a/1ad M HKOJIOTHYECKU
000CHOBAHHOTI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

2) BIaJeHUE CUCTEMOW XMMMUYECKHUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIIOJATAIOIINE IOHATHUS
(XMMHYECKHUIl JIEMEHT, aToM, 3JIEKTPOHHAsE 000JI04Ka 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, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOJ- U a30TCOAEPIKAIINE COEAUHEHMS,
OMOJIOTMYECKH aKTHBHBIE BELIECTBA (YTJIEBO/IbI, JKUPbI, OEIKH), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHs, KPUCTAJUIMYECKas pPEIIeTKa, THUIbl XUMHUYECKHX peakUui
(OKHCIIUTEIEHO-BOCCTAHOBUTEINBHBIE, 9K30-U HHIOTEPMHUYECKHE, pEaKIM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJICKTPOJIMTBI, AJIEKTPOJUTHUYECKAsd TUCCOLUALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKON peakluu, XMMUUYECKOE PABHOBECUE), TEOPHUH U 3aKOHBI (TECOPUS XUMHUYECKOTO
cTpoeHusi opraHudeckux BemecTB A.M. byrtiepoBa, Teopust 3JIEKTPOJUTUUECKONW JTUCCOIUAIINU,
nepuoanueckuii 3axkon J[.1. MeneneeBa, 3aKk0H COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (aKTOJOIMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJIY4YEHUH U Oe30MacHOM
UCITOJIb30BaHUM BAXXHEUIIMX HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB B OBITY M NPaKTHYECKOH
JESATEIIBHOCTH YEJIOBEKA,

3) chopMUpPOBAaHHOCTh YMEHUH BBIABIATH XapakTepHbIE MPU3HAKU U B3aUMOCBS3b U3YYEHHBIX MOHATHIH,
IPUMEHSTh COOTBETCTBYIOIIME MOHITHUS IPU ONUCAHUM CTPOCHHUS U CBOMCTB HEOPraHWYECKHX MU
OpraHMYECKUX BEIIECTB U UX MPEBPALEHUI; BBISABIATH B3aUMOCBA3b XUMUYECKUX 3HAHHUM C TOHSITUAMHU U
MPEJICTaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4)  chopMHpPOBAaHHOCTP  yYMEHHUH  HUCIHOJB30BaTh  HAMMEHOBAHUSA  XUMHYECKHX  COEIUHEHHM
MEXIYHApOJHOIO COK3a TEOPETUYECKOW M NMPUKIAJHOW XMMHUU U TPUBUAIBHBIE Ha3BaHUs Ba)KHEHIIMX
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BElIECTB (ITUJIEH, alleTUIICH, IJIUIEepuH, (peHon, ¢popManbaeru, YKCycHas KUCIOTa, TJIMIUH, YyTapHbId
ra3, yrJeKUCIbIM ra3, aMMHUaK, raiieHas H3BEeCTb, HEralieHas HM3BeCTb, NMUThEBAs cofa U JPYrux),
COCTaBIATh (DOPMYIIBI HEOPTaHMYECKHX M OPraHWYECKUX BEIIECTB, YPABHCHUS XUMHUYCCKUX PEAKIIHM,
OOBSACHATH UX CMBICH; IOATBEPKAATh XapAaKTEPHbIE XMMUUECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
HKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEaAKIIHiA;

5) chopMHpOBaHHOCT, YMEHHUH YCTaHABIUBATh MPUHAAICKHOCTh H3YYCHHBIX 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 KPUCTAIUTMUYECKHUX PELIETOK BEIIECTB; KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUN;

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

7) chOpMHUPOBAHHOCTH YMEHUH NPOBOAUTH pacueThl MO XUMHUYECKHUM (opMmynaM H ypaBHCHHSIM
XUMHUYECKHX pEaKIUil ¢ MCIONb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIIOBUS) Ta30B, KOJMYECTBA BEILECTBA;
UCIIOJIb30BaTh CHCTEMHBbIE XMMHUYECKHE 3HAHMS U1 MPUHSATUS PEUICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;

8) copMUpPOBAaHHOCTh YMEHUI IIAHUPOBATh U BBIMOJIHATH XUMUYECKUI 3KCHEPUMEHT (IIpEeBpaICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHHH, MOJyUYCHUE ITHIICHA U M3yYEHUE €r0 CBOWMCTB, KaueCTBEHHBIC
peakuuu Ha ajabAETuAbl, KpaxMmall, YKCYCHYIO KUCIIOTY; J€HaTypalus OeJIKOB IIpU HarpeBaHUU, LIBETHBIE
peakuu OEIKOB; MPOBOIUTH PEAKIMHM HOHHOTO OOMEHa, OIpPENeNATh Cpely BOAHBIX pacTBOPOB,
Ka4eCTBEHHBIE PEaKIWU Ha Cynb(]ar-, KapOOHAT- M XJOPHI-aHUOHBI, Ha KATHOH aMMOHHS; pElIaTh
SKCIIEpUMEHTANIbHBIE 3aauu 1o TemaMm "Mertamisl" u "Hemetannsl") B COOTBETCTBUU C TpaBUIIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHWH C BelIeCTBAaMH M JaOOpaTOpHBIM 000pYAOBaHUEM;
MPEJICTaBISITh Pe3yAbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (pOpMe 3amucy ypaBHEHUN COOTBETCTBYIOILIUX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

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

10) chopMHpOBaHHOCT, yMEHUM COOIOATh TMpaBUjIa KOJIOTHYECKH IIEJIeCO00pa3HOro IMOBEICHHS B
OBITY W TPYIOBOM NEATETHLHOCTH B IIENIAX COXPAHEHMsI CBOETO 3J0POBBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelbl; YUYUTHIBATh OMACHOCThH BO3JICHCTBUSI HA KUBBIE OPTaHU3MBI OINPEJIEICHHBIX BEIIECTB, TMOHUMAs
CMBICJI TTOKA3aTeNsl MPEIeIbHON JOMYCTUMON KOHIIEHTPALINH.
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2. KOMIUIEKT KOHTPOJIBHO-OINEHOYHBIX CPEJICTB
YYEBHOI'O IIPEAMETA OYVIIL.11. XUMUA

JuddepeHnrpoBaHHbIN 3a4€T 110 TaHHOMY Y4eOHOMY TpEAMETY
MPOBOAMTCS Ha TIOCTICTHEM 3aHATUH, TIOCBAIIEHHOM MTOBTOPEHHUIO M 00OOIICHUIO H3YYEeHHOTO MaTepHaa.
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, TPUMCHCHHE.

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 pEaKlUid, C MOMOIIBIO KOTOPHIX MOKHO OCYHIECTBUTH CIEAYIOLINE
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 peakiuil 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 peakiuii, MpU MOMOIIN KOTOPBIX MOXXHO OCYIIECTBUTH CIEAYIOIINE
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) MmorydeHus: 0eH30J1a U3 IUKIIOTeKCaHa

14  Ha3soBure BelecTBa:

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

DeHOoJIBI; XUMHUYECKHE CBOﬁCTBa, KauCCTBCHHAA pCaKlusd Ha (beHOJ'I, IIPUMEHCHUEC (beHona.

AJNBIeTUABI: TOMOJIOTUYECKUH psill, 001Ias popmyrna, HOMEHKIATypa

[IpenenpHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKH psif, o0mas ¢popmyia,

HOMEHKJIaTypa

OCHOBHBIE TTOJIOKCHUS TEOpHUHU XHUMHUUYCCKOI'O CTPOCHHA OPraHUYCCKHUX COC,Z[I/IHGHI/Iﬁ AM.

byrneposa.

XUMUYeCKre CBOMCTBA IJIIOKO3bI: OKHCIICHHUE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUC B

COpOHT, CIUPTOBOE OPOKECHHE.

Hanummre ypaBHeHHs peakiuii B3auUMOJICHCTBUS YKCYCHOM KHUCIIOTBI: @) C MarHuem; 0) c

XJIOPOM; B) C TUAPOKCUAOM HaTpusi; Ha3oBUTE MpOAYKTHI peakiiuid.

Hanmumnre ypaBHeHus peakuui, IpyU MOMOIIHA KOTOPBIX MOYKHO OCYHIECTBUTH CIIEIYHOLIUE
MIPEeBpAICHHS: KpaxMall — TII0KO3a — JSTWIOBBIM CIHUPT — ITHIOBBIA 3(DHUP YKCYCHOM

KHCIIOTBI.
[IponykTOM B3aUMOAECUCTBUS YKCYCHOM KHUCIOTHI C METAHOJIOM SIBIISICTCS:
1) H—HCOO—CH>—CHs 2) CHs—COO—CHzs

3) CHs—CH>—0O—CHs 4) CHz—CH>—COOH

K amuHam oTHOCSTCS:
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 «cepeOpsaHOro 3epKana» XxapakTepHa JUis:

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

KoHeuHbIM NpoAyKTOM TUApONIH3a Kpaxmaa sBIsSeTCs:

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

BBICOKOMONEKYISIPHOE  COEOUHEHME, COJEpIKallee pa3IMYHble MOHOMEPHBIE
Ha3bIBAETCH. ..

IIpaBuio MapkoBHUKOBA.

Hanummre ypaBHeHHSs peakiuy 1o mpaBmiry MapKOBHUKOBA

Yro HazbiBaeTcs n3oMmepamu? IlpuBeanre npumepsl

Hammmmre peaknuro nosnmMepusanuu. [laiite ompeaeneHue, Mg KaKOro
OpPraHUYeCKUX COCTUHEHUI OHa XapaKTepHa?

HanummTe 1BeTHBIE peakiiuy Ha OeNKH.

3BCHbS,

KJ1acca

HCPGIII/ICJII/ITC HanOoJee HIUPOKO PaCHPOCTPAHCHHBIC TIINIIACTMACCBI HUX MPUMCHCHUC.

Kinaccudukanms BoJIOKOH.
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3. KPUTEPUM OLIEHKHA

OneHka yCTHOTO OTBeTa HAa NMOCTABJIEHHbIE BONIPOCHI
OuneHka «OTJIHMYHO»:
- OTBET MOJIHBIN U NPAaBUIbHBIA HA OCHOBAHUM N3Y4YECHHBIX TEOPU;
-MaTepHall U3JI0KEH B ONPENEICHHON JIOTHYECKOH MOCIEeI0BaTEIbHOCTH;
-BBIIIOJIHEHUE BCEX MPAKTUUECKUX 3aJaHUN B TEUCHHE CEMECTPA CO CPEAHUM OAJUIOM HE HUXKE «4»;
- OTBET CAMOCTOSTEIIbHBIMN.
Onenka «xopomo»:

- OTBET IOJIHBIA U ITPABUJILHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

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

-BBIIIOJIHEHUE BCEX MPAKTUUECKUX 3aJJaHUI B TEUCHHE CEMECTPA CO CPEIHUM OAJIIOM HE HIXKE «4».

OneHka «yJA0BJICTBOPHUTEIBHO»:

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

- BBIIIOJIHEHUE BCEX MIPAKTUUECKUX 3aJJaHUM B TEUEHHE CEMECTPA CO CPEIHUM OaJlJIOM HE HIDKE «3».

Ounenka «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 NIPAKTUUYECKUX 3aJaHUM.
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4. YHEBHO-METOAUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE
YYEBHOI'O IPEIMETA

OcHoBHas JInTepaTypa

OJI.1. TI'abpuensu, O.C. Xumus.10 knacc: yueOHuK: 6a30BbIid ypoBeHs/O.C. 'abpuensn.-10 u3z., crep.-
Mocksa: [Ipocsemenue, 2022. - 191c.- ISBN 978- 5- 09- 088177-7.- TekcT HEmOCpeICTBEHHBI.

OJI.2. T'abpuensn, O.C. Xumus. 11 kinacc: yueOHuk: 6a30Bbiii ypoBeHs/O.C. 'abpuensH.- 9 uzm., crep.-
Mocksa: [Ipocsemenue, 2022. - 223c.- ISBN 978- 5- 09- 088256- 9.- TekcT HemocpeICTBEHHBIH.

JlonoJiHUTeIbHAS JIUTEpPaTypa

JUL1. Epoxun FO.M., KoBaneBa M.b. Xumus ans mpodeccuii M CrenUalbHOCTEH TEXHUYECKOTO M
€CTeCTBEHHOHAYYHOTO npoduiei. — M: M3natenbckuil HeHTp «Akagemusi», 2017.

JJL.2. 3amaum u ympaxHeHus 1Mo oOmei xumun: ydeOHoe mocoome / H.JL I'muuka u ap. — Mocksa:
KuoPyc, 2016r. - Dnexrponnsiii popmar https://www.book.ru/book/919181

HNudopmaunonnbie pecypesl Uurepuera:

WP.1. IludpoBoit oOpazoBarenbHbiii pecypc IPRsmart https://www.iprbookshop.ru/4.html  (marta
obpamenusi: 30.08.2023).

HP.2. DnexrponHo-Oubimoreynas cucrema «Jlanb». ®opma nocryma  https://e.lanbook.com/ (nmara
obpamenusi: 30.08.2023).

HP.3. OOpasoBarenpHas mporpamma HOpaiir. Pexxum mocryma: https://urait.ru/ (mara oOGparienus:
30.08.2023).
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