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KoMImIeKT KOHTPOJIbHO-OIICHOYHBIX CPEACTB JJI TEKYIIETo KOHTPOoJiA mo ydueOHomy mpenmery OVIIL.11
Xumus pa3paboran Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTENhbHOTO CTAHIAPTA IO
CHEIHUAIBHOCTU CpeaHero mpodeccruonanbHoro odpaszoBanusi 23.02.07 TexHudeckoe OOCTYXHBAHHE H
PEMOHT aBTOTPAHCHOPTHBIX cpeAcTB (mpuka3 Munnpocsemenuss Poccum ot 02.07.2024 Ne 453,
3apeructpupoBad B Muntocre Poccun 07.08.2024 Ne 79036); Ha ocHOBe TpeboBaHuii denepaibHOTO
rOCyAapCTBEHHOr0 00pa30BaTEbHOIO CTaHJAapTa cpeAaHero oOumiero oOpa3oBaHus (YTBEpXKIEH MpPHUKa3
Muno6paayku Poccum ot 17.05.2012 N413, 3apeructpupoBan B Muntocte Poccun 07.06.2012 Ne 24480)
(B pen. or 27.12.2023) u denepanbHOii 00pa3oBaTeIbHON MPOrPaMMBl CPEIHETO O0IIero 0Opa3oBaHUs
(mpuka3z Munnpocsemenuss Poccun ot 18.05.2023 Ne 371, 3apeructpupoBan B Munrocte Poccum
12.07.2023 per.Ne 74228) (B pen. ot 19.03.2024); c¢ yuyerom «KoHuenmuu npenogaBaHus
0011e00pa30BaTeIbHBIX IUCIHHUILIMH C Y4ETOM NMPpo(ecCHOoHaIbHON HAPaBIEHHOCTH MPOrPaMM CPEIHETO
npoeCcCHOHATFHOTO  00pa3oBaHMsA, pealu3yeMbIX Ha 0a3e OCHOBHOIO OOIIEero oOpa3oBaHUs»
(Pacniopsxenne Munnpocsemenust Poccun ot 30.04.2021 Ne P-98); B coorBerctBuM ¢ Ilonoxenuem o
TEKylIeM KOHTPOJIE YCHEBAaeMOCTH M TIPOMEXYTOYHOH arTecTanmuu oOyvaromuxcs lBaHTeeBCKOro
¢dunrana MoCKOBCKOTO MOTUTEXHUYECKOTO YHUBEPCHUTETA.

Oprann3anus-pa3padoTyuK:
VBanTeeBckuii Griinar MOCKOBCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA

Pa3patoTumk:

H.H. TuxonoBa, mnpenonaBarenb IBanteeBckoro ¢uimana MOCKOBCKOTO —TOJIHTEXHUYECKOTO
YHUBEPCUTETA;
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1. ITACITIOPT KOMIIVIEKTA KOHTPOJIbHO-OEHOYHBIX CPEACTB

1.1. O6saacTh NpUMEHEHHsI KOMILIEKTA KOHTPOJIbHO-0IIEHOYHBIX CPeICTB

KoMIITIeKT O1eHOYHBIX CPEJICTB TMpEeAHA3HAYEH U1 OIEHKH Pe3yIbTaTOB OCBOCHHS yU4eOHOTO IIpeIMeTa
OVII.11 Xumus:

JINYHOCTHBIE pe3yJdbTaThbl

1) rpaxx1aHCKOTrO BOCIIMTAHHUS:

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 TBOPYECKOMN NEATEIBbHOCTH IPU CO3JAHUU YYEOHBIX NPOEKTOB, 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) MMaTPUOTHYCCKOI'O BOCIIMTAHUSA:

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, KPOITOTJIMBBIX
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, CBsJA3dHHBIC C XHMHUUCCKHMHU SBJIICHUAMH, U TIPUHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OII€HHBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C MO3ULIUH HPaBCTBCHHLBIX U
IMPaBOBBIX HOPM U OCO3HAHUC MOCJIEACTBUI 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 MpaBwil 0€30MacHOro OOpallleHUs] C BEIIeCTBaMHU B OBITY, NMOBCETHEBHON XH3HH U B
TPYAOBOM AEATEIBHOCTH;

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

OCO3HAHHUS MOCIEACTBUM U HENpPUSTHUS BpPEAHBIX MPHUBBIUEK (YIMOTPEOJICEHUS alKOTOJsl, HAPKOTHUKOB,
KYpEHHUs);

6) TPYZOBOT0 BOCIIMTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON AESITENTbHOCTH, OOIECTBEHHO
M0JIE3HOM, TBOPUECKOH U IPYTHX BUJAX JESTENbHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acCTHE B PEIICHUHU MPAKTUYECKUX 3a1ad COLMAIBHOM HaIpaBIEHHOCTH (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 WHAMBUAYAIbHONH TpaeKkTopuu oOpa3oBaHUs, Oymymien
npodeccun M pean3aliil COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00I1IeCTBa;

7) OKOJIOTHYCCKOT'O BOCIIMTAHUA:

HKOJIOTHYECKHU 1€JIeCO00pa3HOro OTHOMIEHUS K MPHPOJIE, KaK UCTOYHHUKY CYHIECTBOBAHMS JKU3HU Ha
3emie;

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

OCO3HAHMS HEOOXOIMMOCTH WCIOJBb30BAHUS JOCTIDKEHHUH XUMHUHM JUIS PELICHHS BOIPOCOB
paMoHaIBFHOTO IPUPOAOIOIH30BAHNUS;

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

HaJIMYUSl Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYIbTYPBI, ONbITa JESTEIbHOCTH
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 MPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €AMHCTBE
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 BaXHOW pPOJM B CO3JIaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPBI, PEIICHUU
MI00aTBHBIX TTPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA - CHIPHEBOM, SHEPTETHUECKOM, MUIIEBON
Y 9KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYEHUH YCIOBUM yCIIEUTHOTO TpyAa U
9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaKIO0r0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: IOHHMAHMS CYHIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS Ul aHAIU3a U O0bSICHEHUS
SBJICHUH OKPYXKAIOLIEr0 MUpPA M MPOUCXOJAIINX B HEM HM3MEHEHHH, YyMEHMs JeiaTh 000CHOBaHHbBIE
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 NO3HAHUIO U HCCIIE0BATENbCKOM AESTEIBHOCTH;

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 Pa3IMYHbIX cdepax MpohecCHOHATEHON 1eATEIbHOCTH.

MeranpeameTrHblie pe3yJabTaThl

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

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



ONpEeNEeNATh LeNU ACATENbHOCTU, 3a7aBas NapaMmeTpbl U KPUTEPUU HUX JTOCTHIKEHHUS, COOTHOCHUTh
pe3yNbTaThl JESTEIBHOCTH C MOCTABIEHHBIMH LIETISIMHU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIILICHUS - BBIJICIATh XapaKTEpHbIE
MPU3HAKYU MOHSATUN U YCTAHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHS IS
00BsICHEHUS OTJENbHBIX ()AaKTOB U SIBJICHHUIA;

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

CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIYKTUBHBIC, JCIyKTUBHbIE, I10 AaHAJIOTUHU), BBIABIAThH
3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJABI U
3aKIJIIOUCHUS;

NPUMEHSATh B IpPOIECCe MO3HAHUS, HUCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIH,
peoOpa3oBbIBaTh MOJICIbHBIC MPEICTABICHUS - XUMUYECKUI 3HAK (CUMBOJI) AJIEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHE XHUMHYECKONW peaklUd -MpU pPEUIeHHUH Y4eOHBIX I103HABAaTEIbHBIX U
MpPaKTUYECKUX 3aj7a4, TMPUMEHITh Ha3BaHHbIC MOJCIbHBIC TMPEJACTABICHUS ISl  BBIABJICHHS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECCTB U XUMHUYECKUX PEAKITUH.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

BJIaACTb OCHOBAMU METOJ0OB HAYUYHOTO IIO3HAHHWA BCHIECCTB U XUMHWYCCKUX peaKL{HfI;

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 ITPABUIIBHOCTH BbICKA3bIBACMbIX CY)K,Z[GHI/II‘;I;

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 OTHOCHUTCJIIBHO JOCTOBCPHOCTU PE3YJIIbTATOB
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 IMPAKTHUYCCKUX 3ala4,
MMPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUA.

3) pabora ¢ uHpopmaIuei:

OPUEHTUPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WHGpoOpMalMK (HAy4YHO-TIOMYJIsIpHAs JHTeparypa
XMMHUYECKOTO  COZAEp)KaHus, CIpaBOYHble mocoOusi, pecypchl HWHTepHeTa), aHaJIW3UPOBATH
UHGOPMALIMIO PA3TUYHBIX BUIOB U (OPM IMPEICTABICHHS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh
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 UCIOJIb30BaHUS MHPOPMALMOHHO-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 ¢ XHUMHUYECKOW HH(pOpMalue:
OPUMEHSATh MEXIpeaMeTHble ((pU3nyecKue M MaTeMaTU4YecKHe) 3HaKh U CHMBOJIBL, (HOpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

. a) oOmeHue:



— 3a/1aBaTh BOIPOCHI IO CYMIECTBY O0CYKAAeMOI TEMBI B X0/I¢ TUAJIOTA U/UITN 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 IPU BBIMOJHEHUU XHMHUYECKOIO IKCIICPHUMEHTA,
MPAKTUYECKOH pa0OTHI IO MCCICAOBAHUIO CBOMCTB HM3ydaeMBIX BEINECTB, peaIH3alud y4eOHOTo
npoekta W (HOpMyIHpOBaTh BBIBOJBI IO Ppe3yJbTaTaM IPOBEACHHBIX HCCICIOBAHUN MyTEM
COTJIACOBaHUS MO3UIMI B X0J1e 00CYKICHUS ¥ 0OMEHAa MHECHUSIMHU.

6. a) caMOOpTraHHU3aIU:

— CaMOCTOSTENILHO TUTAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO JNESATEIBHOCTD, ONPENEIss e&
e W 3aJa4d, KOHTPOJHPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpejiaracMblii
QITOPUTM JCUCTBHI MpPU BBINOJHEHUH Yy4eOHBIX M HCCIIEAOBATENBCKUX 3ajad, BHIOMpaTh Hauboiee
3¢ (dEeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM MOIYICHUS HOBBIX 3HAHUH O BEHIECTBAX M XMMHUYCCKUX
peakuusx;

7. 6) CaMOKOHTPOJIb:
— OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH HA OCHOBE CaMOAHAIN3a U CAaMOOIICHKH.

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 TPaMOTHOCTH, HEOOXOAUMOM JUIsl pEeUICHHs] MPAKTHYECKHUX 3a/1a4 U JKOJIOTMYECKU
000CHOBAHHOTI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

2) BIaJeHUE CUCTEMOW XMMMUYECKHUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIIOJATAIOIINE IOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAsi 000JI0YKa aroma, s-, p-, d-3JIeKTPOHHbBIE OPOUTAIM aTOMOB,
MOH, MOJIEKYJIA, BaJICHTHOCTb, AJIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIN 00beM, YIIIEpOIHBIN CKeNleT, (YHKIMOHANbHAS TpyINa, pajuKai, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YIJI€BOJOPObI, KUCIOPOJ- U a30TCOJAEPIKAIINE COEAUHEHMS,
OMOJIOTMYECKH aKTHBHBIE BELIECTBA (YTJIEBO/IbI, JKUPbI, OEIKH), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHs, KPUCTAJUIMYECKas pPEIIeTKa, THUIbl XUMHUYECKHX peakUui
(OKHCIIUTENIbHO-BOCCTAHOBUTEINBHBIE, 9K30-U HHIOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJICKTPOJIMTBI, AJIEKTPOJUTHUYECKAsd TUCCOLUALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM peakluu, XMMHUYECKOE PABHOBECHE), TEOPHUH M 3aKOHbI (TECOPUS XUMHUECKOIO
CTpoeHusl opraHuyeckux BemecTB A.M. byrnepoBa, Teopusi SIEKTPOJIMTHYECKOM JIHCCOLMALINH,
nepuoanueckuii 3axkon J[.1. MeneneeBa, 3aKk0H COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (AKTOJOTMUYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, NOJIYYEHUH U Oe30macHOM
UCITOJIb30BAaHUM BAKHEMIIMX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESATEIIBHOCTH YEJIOBEKA,

3) chopMUpPOBAaHHOCTh YMEHUH BBIABIATH XapakTepHbIE MPU3HAKU U B3aUMOCBS3b U3YYEHHBIX MOHATHIH,
IPUMEHSTh COOTBETCTBYIOIIME MOHSTHUS MpPH OMUCAHUM CTPOEHUS M CBOWCTB HEOPTaHUYECKUX H
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 TEOPETUUYECKON M MPUKIAJHON XUMUU U TPUBUAIBHBIE HA3BAHMS BaKHEHUIINX
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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 (DOPMYJIBI HEOPTraHWYECKHX M OPTaHWYECKUX BEIICCTB, YPABHCHHUS XUMUYCCKUX PEaAKIIHA,
OOBSACHATH UX CMBICH; IOATBEPKAATh XapAaKTEPHbIE XMMUUECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
HKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEaAKIIHiA;

5) chopMHpOBaHHOCT, YMEHUI YCTaHAaBIUBATh MPUHAIJICHKHOCTh HM3YyYCHHBIX 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 PEIIETOK BEIIECTB; KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINN;

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

7) chOpMHUPOBAHHOCTH YMEHUH TPOBOJUTH PACUYECTHl MO XHUMHYECKUM (OpMylIaM H YpPaBHCHUSIM
XUMHUYECKHX pEaKIUil ¢ MCIONb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIIOBUS) Ta30B, KOJMYECTBA BEILECTBA;
UCIIOJIb30BaTh CHCTEMHBbIE XMMHUYECKHE 3HAHMS ISl MPUHATHS PEHICHUH B KOHKPETHBIX >KM3HEHHBIX
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
peaKIy Ha albJeTu/bl, KpaxMai, YKCYCHYIO KUCIIOTY; JeHaTypalus OCJIKOB IPH HarpeBaHWH, IBETHBIE
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 3amucu ypaBHEHUI COOTBETCTBYIOIIMX
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, YMEHHUH COOJIONATh MpaBUia YKOJOTHYECKH IEJIeCO00pa3HOro TMOBEACHHS 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 NPEIeIbHON JOMYCTUMON KOHIEHTPALUH.



2. KOMIUIEKT KOHTPOJIbBHO-ONEHOYHbBIX CPEJICTB YYEBHOT'O ITPE/IMETA
OVIIL.11 Xumus

2.2.1. TecrupoBanue

TUITOBBIE BOITPOCBHI TECTA Ne 1
(BXOIHOM KOHTPOJIb)

1. JonoJHuTH:
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. 2e8ebe
3. JlomoIHUTD:

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

4. Bpi0paTh NpaBUJIbHBIN OTBET:

B BemectBax, umeroniux xumuueckue Gopmyinst Oz, HCI, MgO
A) HWOHHAs CBS3b

b) xoBasnieHTHas HEMoOJIApHAs CBSI3b

B) KOBAaJICHTHASI MOJISIPHAs CBSI3b.

VYKka3arb CTENeHb OKHCIICHUS XUMUYECKHUX JIEMEHTOB

5. YCcTaHOBUTH COOTBETCTBHE: (HA3BATH BELIECTBA)

A) okcun 1. HCI1

b) kucnotusiit okcun 2. KOH

B) ocnoBanme 3. CuSOg4

I') conpb 4. CuO

J1) kucnas conb 5. NaHNO;

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

1. CKOJIBKO 3J1eKTPOHOB HAXOMTCSl HA BHEIIHEM HEPreTHYeCKOM YPOBHE B aTOMe Cepbl:
A)3

b) 4

B)6

rie.

2. B oaqHOM nepuoae HaXOAATCH IJIeMEHThI:

A)c 0IMHAKOBBIMU XMMHUYECKUMU CBONCTBAMU;

b) ¢ omMHAaKOBBIM pauycoOM aTOMOB;

B)c ognHaKkoBBIM YHCIIOM BaJ€HTHBIX JIEKTPOHOB;

I') ¢ 3apsmom siapa, mociieIoBaTeIbHO BO3pACTAONIUM Ha 1.

3. B psaay xumuvecknx 3;1emeHTOB Li - Na - K - Rb Mmera/sinueckne cBoiicTpa:
A) ycunuBaroTcs

b) He u3menstorcs



B) ocnnabeBarot

') u3MeHsI0TCS IEPUOUUECKH.

4. Y KaKoro XuMH4eCKOro 3JIeMeHTA IIeCTh JHepPreTuH4ecKuX ypoBHeii:
A) Marauit

B) 6pom

B) #ion

I') nnatuna

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

b) kpunton

B)xanmmit

[N umHK.

6. O01mee YMC/10 IJIEKTPOHOB Yy aTOMA POAUS:

A)25

b)34

B)45

81

7. AToMy cepeOpa COOTBETCTBYeT JJIeKTPOHHAsA (popmy.ia:

A)1s2 2822p63823p63€10 4824p64E£10582

b) 152 2s22p63s23p63d10 4s1

B)1s2 2522p63s23p63d10 4s24p64d55s2

I') 1s2 2s22p63s23p63d10 4524p64d105s1

8. XuMu4ecKkuii 3jieMeHT pacnogoxked B IV nepuoae, IA rpynmne. PacnipenesieHuro 3/ieKTpOHOB
B aTOMe 3TOr'0 3JIeMEHTa COOTBETCTBYeET Psi/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 Ilepuoanueckoii Cucreme onpeaesisiercs:
A.3apsoM siapa

b. uncioM 31eKTpOHOB B HAPYKHOM CJI0€ aTOMa

B.uncnom 351eKTpOHHBIX CJI0EB B aTOME

I".4rcnom 351eKTpOHOB B aTOMe

TUIIOBOM BAPUAHT TECTA Ne 3
I10 TEME 3J1€KTDOJ'II/ITI/I‘1€CK3H JAUCCOIIMALINA

1. Cpena BOGHOTO pacTBOpa XJIOPHUIA AMMOHUS, ITOSICHUTE ITO4YeMYy?
NH4CL=NH4+CL

NH40OH-cnaboe ocHoBaHue

HCL- cunbHas kucnora

['upoan3 npoTeKaeT 1o KaTHOHY, CIe10BaTEIbHO

1) menouynas

2) kucnas

3) HelTpanbHas



2. Kucnyro cpeny uMeeT BOAHBIN pacTBOP, MosicHuTe nouemy? Hanumure craauu ruapoiamnsa
1) xkapOonaTa HaTpus

2) HATpaTa KaJIus

3) noauaa Kanus

4) xynopua alfOMUHUS

3. Cpena BOAHOTO PacTBOpA XJIOPH/Ia ATFOMUHHUS, TOSICHUTE ITOYeMYy?
1) menounas

2) Kkucnas

3) HeiTpanbHas

4) cnaboienouHas

4. Kucnyro cpeny UMEET BOJHBIM pacTBOp, NosicHuTe nouyemy? Hanumure craauu ruapoiamsa
1) xnopuna xene3a(ll)

2) xJiopua KaabIus

3) xyopuaa CTpOHIUS

4) kapboHara pyouaus

5. Cpenu mpeIoKEHHBIX COJICH: THAPOJIH3Y HE MOABEPraeTcs, MOSICHUTE MoueMy?
1) CH3COONHj4

2) CuBr2

3) A12(SO4)3

4) BaCl,

6. ]_LICJ'IO‘IHEIH cpcaa B paCTBOPC, IMOACHUTC HO‘IGMY? Harmummre CTaluu ruapoJin3a
1) Na;SiO;  2) CuSOs 3)NaNO;  4)KI

7. JlJakmyc OKpacuTCs B CUHUH IIBET B paCTBOPE U MOYEMY?
1) CaCl; 2) NaxCOs 3) NapSOq4

8. MeTmiiopanx MpUMeET KENTYIO OKPacKy B pacTBOPE
1) NaxSO4  2) CuSO4
3) CH3COONa ,Cu(NO3):

9. CDCHOJ'I(I)TELHGI/IH CTAHCT MAJIMHOBBIM B PaCTBOPC
[)Na2COs  2)ZnSOs 3)NaNOs 4) KBr, 5)Cu(NOs)>

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

2) cynphuaa HaTpUs

3) HUTpaTa IHHKA

4) ruapocynbduaa HaTpUs

11. HeliTpasibHy10 Cpely MMEET pacTBOP KaXA0W U3 ABYX coJied, mosicHuTe noueMy? Hanummre craauu

TUIPONIN3A.

1) ZnSO4 1 NaNO;
2) MnCl; u Fe(NOs)3
3) KNO3 u K2SO4

4) CuBr2 u AgNO3
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12. HelitpanbHyto cpely UMEET BOIHBIN pacTBOP COJIU, OSACHUTE MOYeEMY?
1) FeSO4

2) AI(NO3);

3) ZnCl;

4) NaBr

13. HeliTpanbHyto cpeny UMEET BOAHBIN pacTBOP, NOSICHUTE IoUeEMY?
1) HuTpaTa HaTpUs

2) cynbdura Kanus

3) kapOoHaTa Kanus

4) ¢propuna xanus

14. Hutpat Oapus B pacTBOpe
1) ruaponmsyercs 1Mo KaTHOHY

2)  TUAPOIU3YETCS [0 AHUOHY
3) ruaponM3yercs Mo KaTHOHY U MO aHUOHY
4)  ruUApONIU3Y HE MOJABEpraeTcs

ITosicaute HO‘IGMY? Hanwumure craguu TuapoJIn3a.

15. llenouHyto cpeny UMEET pacTBOp , MOSICHUTE oYeMy?
1) Pb(NO3)2 2) NaNO; 3) NaCl 4) Na;COs

TUIIOBOM BAPUAHT TECTA Ne 4
10 TEME Hl)e)le.ﬂbﬂble YIJIEBOAOPO/AbI. AJIKaHLI

1. KakoBa o01mas ¢gopmy.ia yrjieBoJ0po0B psijia aJIKaAHOB:

1) CnH2n

2) CnHn

3) CnH2n-2

4) CnH2n+2

2. Kakas xumu4eckasi CBSI3b B AJIKaAHAX:

1) nBoliHas

2) oguHapHast

3) 6-CcBsI3b

4) m-cBsI3b

3. IlepBblii npeacTaBUTEIb TOMOJOTHYECKOT0 PS/Ia AJIKAHOB:
1) meran

2)reHTaH

3)aTan

4)0ytan

4. Kakoii BaJIeHTHBIH YIroJ1 B MOJIEKYJ1aX AJIKAHOB:

1) 12¢0°

2) 10928

3)120°

4) 10928

5. KpeknHr-3to nponecc paspsiBa cBszeid C-C, KOTOpBII IPOTEKAET MpU OPraHu4eCcKoro
BelecTBa 0e3 gocTyna B IPUCYTCTBUU KaTajau3aTopa win 6e3 Hero.
6. Bce aqkaHbI ropsr:

A.na

b.ner
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7. B pe3yabTare ropeHust aJIKaHOB 00pa3yeTcs:
A.yTJeKHuCIbId ra3

b.Bona

B.Bogopon

I'. xucnopon

8. UeM pa3iu4yar0TCcsa U30Mephbl:

1) XuMUYECKUMH CBOMCTBAMU

2) XUMHUYECKOW aKTHBHOCTHIO

3) dusznyecKuMHU CBOMCTBAMH

4) XUMUYECKUM CTPOCHUEM

9. Ykaxure psi, B KOTOPOM NPOCJIEKMBAITCH TOJbKO (POPMYJIbl THANMYHBIX AJTKAHOB:
1) CHa, CioH22, CsHi2

2) C2H6O, C2Hs, CioH22

3) C40Hs2, CisH3zo, CsHis

4) CHsCl, CHCl>, CHCI3

10.Hanummure gopmyry

2-MeTHI1 -4-3TUTeKCaH

TUIIOBOM BAPUAHT TECTA Ne5
1o TeMme HenpeaeabHbIe VIiaeBoa0poabl (AJTKeHbI, AJKHHbI)

1.HenpenenbHbIMH HA3bIBAKOT co/iepXKaliye B yriiepoJHON e OJHY WU --------
---------- KpPAaTHBIX CBS3EH.

2.I1epBblii IpeaCTABUTEb FTOMOJIOTHYECKOT0 Psijia AJIKEHOB

A. Oytan

b.3Tan

B.aTunen

[".6yraguen

3. Oomas ¢popmyJia aaKeHOB

A.Cn H2n

b. Cn H2n+2

B. Cn H2n+4

4. Hanummre peakuuio ruJIPUPOBAHUS:

[Iponen + Bompopoa= nponaH

S.01pucoennnenue rajoreHOB MO KPATHBIM YTIIEPOI-YTIEPOIHBIM CBS3SM Ha3bIBAIOT

peakuuen .

6.Hannmmre peakuuio ruaparanuu byren-1

7. Jas BemecrBa coctaBa CsHiz coctaBbTe (OpMYIabl: Tpex HU30MEPOB

8. 1o kakoMy nMpaBWJIy HIeT peaKIUs MPUCOSINHEHUS TaIOT€HOBOIOPOIOB, CPOPMYITHPYHTE,
HaIUIIUTE TPUMED.

9.Hanummure CTPYKTYpHYIO opmyay:

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

10.Yto oOpa3yercsi B pe3yibTaTe B3aUMOJICHCTBHS alleTHIICHA ¢ OPOMOM, HAIUIIIUTE YPAaBHEHHE
peakiuu:

A.1,2-mubpomdTan

b.1,1,2 —tpubpom sten-1

B. 1,1,2,2,-retpabpomaTan

I'.2,2-qubpomatan

THUIIOBOM BAPUAHT TECTA Ne6
110 TEME YFJIeBOJIODOJIbI: ATKAHbI, A/ IKCHbI, A/TKMHbI

12



Al. Bbi0epure BemecTBo, KOTOpOe MOKHO NOJIYYHTh B peakuuu Bropna
2- OpomriponaHa:
1) 6yran
2) rekcaH
3) 2,2-gumeTunoyTan
4) 2,3-nuMeTnyIOyTaH
A2. Kakyio ¢popmy uMeeT MoJIeKy/1a MeTaHAa B IPOCTPAHCTBe:
1) nupamuga
2) TpeyroJbHUK
3) pom0
4) TeTparap
A3. UYrto oOpa3syercsi B pe3yjbTare XJOPUMPOBAHUS MeTaHUs Ha BTopoi craguu. Hammmure
YPaBHEHHE peaKluH.
1) Xnopmeran
2) YeTbIpexXJIOPUCTHIN yriiepoa
3) Tpuxsiopmeran
4) AuxnopmeTaH
A4. YkaxuTe NpOAYKTHI ropenus aneruiaena. Hanummure ypaBHeHue peakiuu
1) CO,n H,O
2) COu H>
3) CH4u H20
4) HOu C
AS. VYkaxkuTe BelecTBo, KOTOpoe oOpa3yercsi NMpHM ruapupoBaHuu mnponeHa-l.Hanmummure
YPaBHeHHUE PeaKI U
1) nponan
2) 2-MeTumnponaH
3) rekcaH
4) nponuH
A6. Yto obOpa3yercsi B pe3yjibTaTe peakKluM NoJUMepu3anum dTujeHa. Hanumure ypaBHenune
peaknnu B COKpalleHHOM BHJE.
. oran
2 OGemson
3. momuaTHIEH
4 rekcan
A7. M3 kakoro coeiuHeHHs] B JIa0OpPaTOPHUHM MOKHO NOJY4YHMTHh 3TeH? Hanummurte ypaBHeHue
peakumu.
1) CaC;
2) CHsOH
3) AlG
4) CH3COONa
A8 Ykaxxure coeluHeHHe, KOTOpPOe SBJsSeTCS NPOAYKTOM pPeaKIMU NPUCOeIUHEHUSA BOJbI K
Oyreny-1:
1) Oyrun-1
2) OGyraxon-1
3) Oytun-2
4) OyraHon-2
A9. UYrto oOpasyercs B pe3yabTarTe XJOPUPOBAHHUA AaleTHJEeHA Ha BTOPOM CTaauM.
Hanummure ypaBHeHHe peakuu
1) 1-xmopaten
2) 1,2-guxnopateH
3) 1,1,2,2-terpaxyiopaTan
4) 1,1,2-TpuxsnopaTuieH
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A10. Ykaxure ¢popmyay 3-MeTHJINEeHTHHA-4:
1)CH3-CH = C - CH=CH>

CH;
2) CHs=CH = C - CH
CHs
3) CH3-CH=C-CH;, -CH3;
CH;s;

4) CH3-CH>-CH-CH = CH
CH;

TUIIOBOM BAPUAHT TECTA Ne 7
o Teme JlmeHoBble yriaepoaopoabl. Kayuyku

1.Kak Ha3bIBAIOTCH IMEHOBbIE YIJI€BOA0PO/bI:

A.anmKaHbl

b.1uensl

B.ankanuensl

2.MoJieKyJIbl KOTOPbIE COAEPKAT /IBe ABOMHbIE CBA3M HA3bIBAIOT
3.00mas ¢popmyJia ajiKaIueHOB:

A.C nH2n-2

b. C nH2n+2

B. CnH2n

I'. CnH2n-4

4.Ecam 1Be ABOMHBbIE CBSA3M PACIOJaratoTcs MPU OJHOM aTOME YIJIEpOAa, OHU Ha3bIBAKOTCSA:
A.M3onupoBaHHbIE

b. Conpsxennblie

B.KymynupoBanHbIe

5. Ba:xxHeHIIMM CBOMCTBOM COTPSKEHHBIX TUEHOBBIX SIBIISIETCS. X CITIOCOOHOCTH K
peakiusm .
6.Kak Ha3pIBalOTCsl BelleCTBA C OYE€Hb BBICOKOW MOJIEKYJIIPHOM Maccoil, COCTOSIIIINE U3
MOBTOPSIFOIITUXCST )ParMeHTOB

A.depMeHTbI

b.nmonumepst

B.1spxenbie meTamibl

I".xonmon sl

7.J1poayKT moiMMepu3aluM JUEHOBBIX YII€BOJIOPOJIOB:

A.TTonumep

b.Kayuyxk

8.Eciiu B pe3yJbTare NNpeBpallieHNsl MOHOMEpPA B OJUMEDP 00pa3yrOTCsi HU3KOMOJIEKYIISIPHbIE
MPOJIYKTHI,TO 3Ta PEAKIUsl Ha3bIBACTCS:

A.monumepu3anue

b.nonvkonaeHcanuen

9.Hanummure peakuuio nojiuMepu3annu: OyraaneHa

10.Yto siBJIsIeTCSI TOMOJIOTOM OyTaaueHa:

A.2-meTmnOyTan

b.130onpen

B. metunGyranuen -1,3

I'.byranuen-1,3
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TUIIOBOM BAPUAHT TECTA Ne 8
1o TeMe A3orcoaep:xanme coexnaeHust (AMUHLI, AMUHOKHCJIOTDHI)

1.0prannyeckue coeiMHeHHsl, B MOJIEKYJIaX KOTOPBIX coaepKaThes kapOokcuinbHas rpymnmna — COOH
u amuHorpynna —-NH2, HazbiBatrorcs
2.B 3aBHCHMOCTH OT PACHOJIOKEHHUS (bynKunOHanLHblx rpyI B yri€BOJOPOAHON LIETIH Pa3INyaroT:
A.anbda — aMIHOKHCIIOTHI

b.6eTTa - aMMHOKHCTIOTHI

B. ramma - aMHHOKHUCIIOTBI

3.0003Ha4eHHe YIJI€POAHBIX AaTOMOB HAYMHAIOT C yriepoja OJIMKanuIero

A.K aMuHOTpyIIe

b.x kapOOKCHIIBHOM TpyIITIe

4. Haubo/b11ee 3HaYeHNE UMEKOT

A.anbda aMHUHOKHUCIOTHI

b.6erTa aMUHOKHCIIOTHI

B.raMMa aMMHOKHUCIIOTBI

5.AMHUHOKHCJI0THI NPOSIBJISIIOT

A.KHUCJIOTHBIE CBOICTBA

b.ocHOBHEBIE CBOMICTBA

B. amdoTtepHsbie cBolicTBa

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

7.Kak kiaccupuuupyroTcsi aMMHbI B 3aBUCUMOCTH OT YHCJIa YTIEBOAOPOAHBIX PAIUKAIIOB,
3aMeIIAlIIMX aTOMbI BOJIOPO/Ja B MOJIEKYJIE€ aMMHAaKa, HATMIIUTE M0 OAHOMY IPUMEPY U HA30BUTE 3TO
COEIMHEHNE

8. K aMHHOKHCI0TAM OTHOCUTCH:

1)rnuuepun

2)aHWINH

3)mudeHmaMuH

4)pennnananux

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

1) 2-amuHOOyTaHOBAs KHUCIOTA

2) 2-aMuHOOyTaHaIb

3) 3-amuHOOyTaHOBAsA KUCIOTA

4) 3-HuTpoOyTaHOBask KUCIOTA

10.Hanummre gopmyay npocreinmeil aMHHOKHCJIOTHI.

11.I'muuyH 1 alaHuH SABJISIOTCS:

1 )cTpyKTypHBIMH H30MEpaMHu

2)reoMeTpHUYEeCKUMH HU30MEpPaMHU

3)0JITHUM M TEM K€ BEIIECTBOM

4)romosnoramu

TUIMOBOM BAPUAHT TECTA Ne9
no pasaeiay Opranuyeckasi XumMHs

Bomnpoc 1
Haszpanns COPraHuvCCKHEC BCUICCTBa» U KOpraHuvdcCKasd XUMHUs» BBCJI B HAYKY:

BapuaHTel 0TBETOB
a) M.B.JIomoHocoB
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0) JI.U.Menneneen
B) A.M.byTiepos
r) S.bepuennyc
Bonpoc 2
Teopust XUMUYECKOTO CTPOSHHSI OPTaHUMYECKUX COSIMHEHHI ObLIa CO3/IaHa:

BapuanTbl oTBeTOB

a) M.B.JlJoMoHOCOBBIM
0) A.M.bytiepoBsiMm
B) JI.1.MenneneeBbM
r) S.bepuennycom

Bomnpoc 3

B xakoM psiy OpraHu4ecKuX COEAMHEHUN HaXOIATCS TOJIBKO YITIEBOJLOPOIBIL:

BapuanTbl oTBeTOB

a) C2H6, C4HS8, C2H50H;

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

r) C6H5NO2, CH2CI2, C3H7NH2

Bomnpoc 4
K coemunenusm, nmeronmm obmryro popmyiny CnH2n-2 , oTHOCHTCS
BapuaHTbl 0TBETOB

a) IUKJIOTeKCaH
0) rexkcan
B) OeH301
') FeKCHH

Bompoc S
B xakoM psiy opraHnyecKuX COeAMHEHUN HaXOATCS TOJIBKO aJIKaHbl:

BapHaHTbI OTBETOB

a) C2H2, C4HS8, C6H6;

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

Bomnpoc 6

AMUHBI ABIAIOTCS TPOU3BOTHBIMU

BapuaHTel 0TBETOB

a) a3oTa

0) aMMuaka

B) apeHe

T') aJIKaHOB

Bomnpoc 7

BemiectBo, cTpykTypHas (popMysa KOTOPOrO Ha3bIBAETCS

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

|
CH3
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BapuaHntbl oTBETOB
a) 6-MeTunrenTHH-3
0) 2-meTunrenTux -4
B) 2-METHJITEKCHH -3
I) 2-METUIrenTeH -3

Bomnpoc 8
XuMHYeckas CBsI3b, XapaKTepHasi JIJIs aIKaHOB

BapuaHTBHI 0TBETOB
a) IBOMHas
0) oguHapHas
B) G- CBA3b
T) 7- CBS3b

Bomnpoc 9
K kiaccy aqKuHOB OTHOCHUTCS

BapHal—[Tbl OTBETOB

a)C2H4
6)CH4

B)C2H6
r)C2H2

Bomnpoc 10
I'eomeTrpuueckas hopma MOJICKYITBI METaHA

BapuanThl 0TBETOB

a) TeTpa’IpuyecKast
0) MuHeWHas

B) 0ObeMHast

T) IJI0CKast

Bonpoc 11

AHunvH u3 HI/ITp06eH30J'Ia MOKHO ITOJIYUUTH IIPHU IMOMOIIU pCaAKIINH:

BapuaHTbl 0TBETOB
a) Bropma

0) 3uHKnHA

B) Kyueposa

r) JIeGenena

Bonpoc 12
Peakuus nonydyeHus KaydykoB

BapuaHTel 0TBETOB

a)rHIPOTeHU3ALUS
0)nomuMepHu3aIus
B)M30MEpH3aIUs
T')ITOJIMKOHIEHCAIIHS

Bonpoc 13
Yro Oyner ABIATHCS KOHEUHBIM MPOYKTOM FHAPOIIN3a Kpaxmaa?

BapuaHTel 0TBETOB
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a) TII0K03a
0) caxapo3sa
B) ATaHOJI

T') IEJUTI0JI03a

Bonpoc 14

BemecTBa, nMeronye oJJMHAKOBbII COCTaB MOJIEKYJI, HO PA3IMYHOE XMMUYECKOE CTPOCHUE U
oOsazarolye No3TOMY pa3HbIMU CBOMCTBAMHU HA3bIBAIOTCH:

BapuanTbl oTBeTOB

a) TOMOJIOTaMH

0) amKuHAMU

B) U30MepaMu

T') CTPYKTYPHBIMU (opMyiaM

Bomnpoc 15

CrpykrypHas popmyna 2,3-auMeTninoyraHa
BapuaHTbI 0OTBETOB

a) H3C-CH - CH-CH3

|
CH3 C2HS5

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, OIIPCACIIIIOIINX XAPAKTCPHBIC XUMHYCCKUC CBOMCTBA JaHHOTO KJIacca BCIICCTB,
Ha3bIBAIOT

BapuaHThI 0TBETOB
a) OyHKIMOHAILHOW IPYTIOHN.
6) ['omonoruyeckoi pa3HOCTHIO.
B) Papukanom.
r) CTpyKTYpHBIM 3BEHOM.
Bonpoc 17
B3anmopeiicTBre MeTaHa ¢ XJIOPOM SBIISIETCS] peakuen
BapuaHTel 0TBETOB
a) COeTMHEHUS
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0) 3americHus
B) oOMeHa
') OKHCJICHHS

Bonpoc 18
['1r0K03a OTHOCHUTCS K yIJIEBOJAM TPYIIIIBI

BapuanTbl oTBeTOB
a)MOHOCaxapHuaam
0)nucaxapuaam
B)OJIMTOCaxapuiam
I) oJjucaxapujaam

Bomnpoc 19
Ha3Banue KMCI0THI

CH;-CH-COOH

|
CH;

Bapuaunrtbl oTBeTOB

a) 2-MeTUIIMaCIIsTHAs

0) 2-MeTuInponaHoBast

B) 2,4 AMMETUITICHTAaHOBAS
r) 2,3-TMMETHIIKAIPOHOBAs

Bomnpoc 20
Kaxkoii ra3 coctaBisieT OCHOBY IPUPOIHOTO ra3za?
BapuaHTbl 0TBETOB

a) MeTaH

0) sTan

B) MponaH

r) OyTaH

Bonpoc 21
O6mas hopmyna anbIeruaoB:

BapuaHTel 0TBETOB

a) CnH2n+10H
6) R— COH

B) R — COOH
r) R1 — COOR2

Bonpoc 22
dopmyna MeTaHoIa

BapuaHThl 0TBETOB

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

KPUTEPUHU OLNEHKHU TECTOB:



Tecmut, cocmosuiue Uz namu 60npocos.”

¢* KOTJIMYHO) - HET OH_II/I6OK;

¢ «Xopoimo» -oaHa OH.II/I6K3.;

® «YAOBJICTBOPUTECJIBHO» - JIBC OI_HI/I6KI/I,

¢* KHEYAOBJECTBOPUTEJIBHO» - TpU OIIUOKH.

Tecmul, cocmosiwue u3z 10 6onpocos:

* «OTJMYHO» - 10 MpaBUILHBIX OTBETOB,;

* «XOpOLIO» - 8 MPABUIBHBIX OTBETOB;

* «Yy/IOBJETBOPHUUTEIBHO» - 5 MIPABUIHHBIX OTBETOB;

* HEY/I0BJIETBOPHUTEIbHO) - MCHBIIIE 5 TPABUIIBHBIX OTBETOB.

2.2.2. XuMH4YecKkue JTUKTAHThI

THUITOBBIE BOITPOCBI XUMHNYECKOI'O IUKTAHTA Nel
Kiraccel HeOpraHM4eCcKHX COeAMHeH Uil

YKaxuTe KJIACC HEOPTaHUYECKUX COeJUHEHMH, T. €. OKCH/I, OCHOBAHH e, KHUCJI0TA, COJIb M1 HA30BHUTE
cOeIMHEHHU
1.Ca(OH)2
2.AL2(S04)3
3.CaCO3
4.7nO
5.H3PO4
6.CO
7.HC1
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 XMMHUHU

1. aiiTe BepHOE OIpeeeHUE MOHATHIO «XUMUSI». XUMUS — 3TO. ..

2. Hayka o BemiecTBax, UX CBOMCTBaX, IPEBPAIIECHUAX U SIBJICHUSAX, CONPOBOKIAIONINX ITH
IpEeBpalIeHMs], Ha3bIBAETCH. . .

3. CMech, B KOTOPOW HEBOOPYKEHHBIM IJIa30M WM € IOMOIIbI0 MUKPOCKOIIA MOXKHO 3aMETUTh YaCTHUIIbI
JIPYTUX BElIeCcTB (HampuMep, CMech IIECKa C BOJOM), Ha3bIBaeTcH. . .

4. YKa)xuTe CUMBOJI XUMUUYECKOT'0 JIEMEHTA. ..

5. OTHOCUTENBHAS aTOMHAs Macca KaKOro XUMUYECKOro 3JieMeHTa paBHa 15,99947

6. Uemy paBHa OTHOCHTEJbHAs aTOMHasi Macca kuciopoza (0)?

7. Cxonbko Bcero rpynm B Tabmnwuie JI.1. Menneneesa?

8. CKoJIbKO BCEro nepuoioB B nepuoanydeckoi cucreme /.M. Menneneena?
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9. Kakoii 3aK0oH UMeeT CIeayromyo GOpMYIHPOBKY: Macca BEIIECTB, BCTYNUBIINX B PEaKIUIO, paBHA
Macce 00pa30BaBIIMXCS BELIECTB. JTO 3aKOH. ..

10. Kakoii nopsinkoBeiii HoMep y amomunus (Al) B mepuoamueckoii cucreme J[.1. Menneneesa?

11. BemectBa, BOJHbIE paCTBOPHI KOTOPBIX MPOBOAAT 3JIEKTPUUECKHM TOK HA3bIBAIOT. ..

12. Yxaxwure popMyiTy COOTBETCTBYIOUTYIO OECKHCIOPOTHON KUCIIOTE.

13. B pe3ynbTare Kakoi peakluy U3 HECKOJIBKUX pearupyrolirx BelecTB 00pa3yeTcst 01HO HOBOE
BELIECTBO?

14. [JaiiTe BepHOE OINpPEICICHUE PEAKIINH, TPOTEKAIOIICH C U3MEHEHHEM CTEIIEHU OKUCIICHHUS.

15. Yxaxure ¢popmyny okcuna: C; HCl; CO2; H2CO3.

e A Al

10.
11.
12.
13.
14.
15.

00PN U AW

TUITIOBBIE BOITPOCHBI XUMHWYECKOI'O IUKTAHTA Ne3
IIpeneabHbIe YIJIEBOAOPOALI. AJIKAHLI —HOMEHKJIATYPA.

Kak Ha3pIBaeTcs rpynma yrieBoAaopoaoB, B MOJIEKYJIaX KOTOPBIX BCE aTOMBI YIJIEpO/1a CBSI3aHbl
OJIMHAPHBIMU CBSI3IMU?

Hanummre ¢popmyny 3TaHa.

Hazosure BemectBo CsHio.

Hanummure dopmyny Oyrana

Hanummwure popmyny pagukana metuna.
Hanummre ¢popmyny nekana.

HazoBure BemectBo C7Hie.

Hanummre ¢popmynny okraHa.

Hanumwure popmyny pagukana npomnuia.
Hazosure panukan CoHs.

Hanwmure ¢dopmyy npomana.
Hanummre ¢opmyny HoHaHa.
Hanmmure dopmyny pagukana Oyruia.
Hanummre ¢popmyiny merana

Hamummre o0yt Gpopmyiny aaKaHOB.

THUITIOBBIE BOITPOCHI XUMHNYECKOI'O IUKTAHTA Ne4
Crnuprtbl. DeHOJIbI.

Kak Ha3bIBalOTCSI OpraHMYeCKHEe COEAMHEHHs, MPOU3BOJIHbBIE APOMATHYECKUX YIJIIEBOJOPOIOB,
colepXKamiie OAHY WM HECKOJIbKO (YHKIMOHAIBHBIX THAPOKCHUIBHBIX TPYII, CBS3aHHBIX C
OEH30JIbHBIM KOJIBLIOM

HanmmuTe 00uryto ¢popMyity nmpeaeiabHbIX 0THOATOMHBIX CIIUPTOB.

K kakoii rpymnme cnupToB OTHOCUTCS TIIMLIEPUH?

Kakwue BemiecTBa 00pa3yroTcs IpU OKUCIEHUH MEPBUYHBIX CIUPTOB?

Kak Ha3piBaercs BemecTBo, popmyina kotroporo CsHs (OH)3

C moMoIIs Kakoro BEIIeCTBa MOKHO pacrno3HaTh ¢eHo?

Kak Ha3pIBaeTCsi XUMHUUECKas peakIys MOJIyuyeHHsI 3TaHoJIa U3 3TUJIeHa?

K kaxomy knaccy Bemect oTHocuTcs: C4HoOH?

Hanumure Gpopmyny MeTuinoBoro cnupra.

Hamummire hopmyiny MepBHYHOTO IPOIHMIIOBOTO CITAPTA.

TUITOBBIE BOITPOCHI XUMHNYECKOI'O IUKTAHTA Ne5
KapGoHoBbie kuca0Thl. Ci10kHbBIC IPHUPHI

Hanumute o0uryto ¢popmyny KapOOHOBBIX KHCIIOT.
W3 kakux OBYX TpyII cOCTOUT (pyHKuMOHanbHasa rpynmna — COOH?
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9.

10.

Kakas kapOoHOBas kucimora Oojee CUIbHAs, MypaBbHHAs WM YKCyCHas (METaHOBas WU
aTaHoBas)?

Kakoe BeriecTBo oOpa3yercs B pe3ylibTaTe peakiui Mex 1y KapOOHOBOW KUCIOTOW U CIUPTOM?

Kakoe razoo6pa3Hoe BemecTBO BhICIUTCS, €CJIA B PACTBOP YKCYCHOU KHCIIOTHI TOMECTUTH IIMHK?

Hanumure xumMuyeckyio ¢GopMyiny NPOIMMOHOBOM (MPOMIAHOBOI) KUCIOTHI.

HazoBuTte no cucreMatnueckoi HOMEHKIIAType OJHOOCHOBHYIO KapOoHOBYIO KHciaotTy CsHgOo.

HanummumTe COKpalleHHYI0 CTPYKTYpHYIO (GOpMYITy CIOXHOTo 3dupa MeTuiadopmMHuara

(MeTrIMeTaHaTa).

Hanumure xumuyeckyio ¢popmyity aneraTa (3TaHaTa) Kajus.

BemiectBa, kakoro kiacca, sIBISIFOTCS MEKKJIACCOBBIMU M30MEPAMHU CIOKHBIX 3(PUpPOB?

2.2.3. Jlokaaabl

Jloknazibl BHIIOJHSIOTCS CTYJAEHTaMHU MO BHIOpPAHHOM MMH TeMme. B TedeHue cemecTpa CTYACHT JOJKEH
MOATOTOBUTh JIOKJIAJ M BBICTYIHTH C COMPOBOXKIAEMBIM MPE3CHTAIMEH COOOIICHUEM KaK MUHHUMYM I10
OJIHOH TeMe.

N —

W XN AW

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Tembl 10KIa10B:
brorexHosorus ¥ reHHas nHKeHepus - TexHoaorun X XI Beka.
Hano-TexHomorus Kak NpuOpUTETHOE HAIIPaBJICHUE PAa3BUTHS HAYKH U NTPOU3BOJACTBA B Poccuiickoit
®enepanuu.

CoBpeMeHHbIE METOBI 00e33apaKUBaHUS BOJIbI.

ANI0TpONMs METAJIOB.

Kuznup n gesrensHocth .M. Menaencena.

Cunres 114-ro snemenTa - TpuyM$p poCCUMCKIX (HU3UKOB-SIIEPIIUKOB.
N3otonkl Bopopoa.

Hcnonbs3oBaHne paguOAKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEISX.
PeHTreHoBCKOE H3ITydeHHUE U €T0 UCII0JIB30BAHUE B TEXHUKE U MEULIMHE.

. Ilma3ma - YETBCPTOC COCTOAHHUEC BCIICCTBA.

11.
12.
13.
14.
15.
16.

AMop(dHbIe BelecTBa B IPUPO/Ie, TEXHUKE, OBITY.

OxpaHa oKpyKarolei cpepl OT XUMUYECKOTO 3arpsi3HEHUSI.

KonnuecTBeHHbIE XapaKTEPUCTUKH 3arps3HEHUS OKPYKAIOIIEH CpeIbl.

[TpumeHeHne TBepAOro u razoodpasHoro okcuja yriaepona(ly).

3amuTa 030HOBOT'O dKpaHa OT XUMHUYECKOTO 3arpsi3HEHUS.

I'pyboaucriepcHble CUCTEMBI, UX KJIaccU(UKAIUsI U UCTIOIb30BaHUE B MPO(eCCHOHATbHON
JESATEIIBHOCTH.

KocmeTrnueckue renu.

[TpuMmeHeHne CyCleH3Ui U AIMYJIBCUI B CTPOUTEIIBCTBE.

MuHepansl ¥ TOpHBIE IOPOJIbI KAK OCHOBA JINTOC(EPHI.

PactBOpBI BOKpYT Hac.

Boga kak peareHT U Kak cpeza JUisl XMMHUYECKOro Mpoliecca.

Turmel pacTBOPOB.

Kuzub u gestenpHOCTh C. AppeHuyca.

Bkutag oTe4ecTBEeHHBIX YUEHBIX B Pa3BUTUE TEOPHUU AIEKTPOIUTUYECKON TUCCOLUAIIUH.
VYcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIIJIEHHBIX PEATIPUATHSAX.

CepHas KUCIIOTa - «XJI€0 XMMUYECKON MPOMBIIIIEHHOCTH.

Vcrionb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPHUIATUAX Pa3IMYHOTr0 Npoduis
OKcuIpl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.
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30. ToBapenHas cob Kak XMMHYECKOE CHIPBE.

3 1. Muoronukuii KapOOHAT KaIbLKs: B IIPUPOJIE, B IIPOMBIIIEHHOCTH, B OBITY.

32. Peakuus ropeHus Ha IIPOM3BOJICTBE.

33. Peakuus ropeHus B ObITY.

34. BupryanbHO€e MOIEIMPOBAHUE XMMHUYECKUX IPOLIECCOB.

35. DuekTponu3 pacTBOPOB NEKTPOJIUTOB.

36. DnekTponK3 pacIIaBoB dIEKTPOIHUTOB.

377. TlpakTryecKoe IPUMEHEHHE DIEKTPOIIN3a: padhMHUPOBAHKE, TAIbBAHOIIACTUKA, TAIbBAHOCTETHS.
38. VicTopus nosy4eHus ¥ MPOM3BOICTBA ATFOMHUHHSL.

39. DnekTponuTHYECKOE ONYIEHUE U PAPUHUPOBAHKUE MEIH.

40. XKusnp n gesrensHocts . J[BW.

41. Ponb METAJIOB B HCTOPHH YEJIOBEYECKON IIMBUITM3AIIHH.

42. Vctopusi OTEYECTBEHHON YEPHOI METALTYPIUH.

43. HcTopust OTEYECTBEHHOM BETHOM METAILTYPIHUH.

44. CoBpeMEHHOE METAILTYPTHYECKOE TIPOU3BOICTBO.

45. CneumanbsHocTH, CBI3aHHBIE ¢ 00Pa0OTKOM METAILIOB.

46. Poib METAIOB M CIUIABOB B HAYYHO-TEXHUYECKOM IIPOTPECCE.

477. Koppo3usi METAILIOB ¥ CIIOCOOBI 3AIUTHI OT KOPPO3HH.

48. UuepTHbIe niu G1aropOHbIE ra3bl.

49. Poxpnaromiue coju - rajlOreHsl.

50. Hcropus mBeackoi CMYKH.

51. Xumus mMetamios B Moel poheCCHOHABHOM AESITETLHOCTH.

52. XuMust HEMETAIIIOB B MOEH MPOPECCUOHAIBHOM e TENLHOCTH.

53. Kparkue CBeieHUs 110 MCTOPUM BO3HUKHOBEHMS U PA3BUTHS OPTaHUYECKON XUMUH.

54. XKuznb u gesrensnocts A.M. Bytieposa.

55. Butanusm u ero kpax.

56. Posib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHHH M Pa3BUTHH MUPOBOM OPraHMYECKOM XMMUH.

577. CoBpeMeHHbBI€E TIPEICTABICHUS O TEOPHU XUMUYECKOTO CTPOCHHUSI.

58. DKonoruyeckne acrekThl HCTIOIB30BAHKS YIIIEBOIOPOIHOTO CHIPhS.

59. DxoHOMMYECKHE aCTIEKTHI MEKIYHAPOIHOTO COTPYAHUYECTBA 110 UCTIOIB30BAHUIO YIIIEBOIOPOIHOTO
CBIPBAL.

60. Hcropus OTKpBITHS U pa3pabOTKH Ia30BBIX M HEPTAHBIX MECTOPOXAeHUH B Poccuiickoii denepannm.
61. Xumus yrieBogopoaHoro Ceipbs ¥ MOsi Oy yias mpogeccus.

62. YrineBogopoaHOE TOMIMBO, €r0 BUIBI U HA3HAUYECHUE.

63. CunTeTMYECKHE KaydyKH: HCTOPHSI, MHOTOOOPA3He U TIEPCIIEKTHBBI.

64. Pe3MHOTEXHUYECKOE POM3BOICTBO M €0 POJIb B HAYYHO-TEXHUYECKOM TIPOTPECCE.

65. CBapouHOE IPOM3BOICTBO M POJIb XMMHH YIIIEBOJOPOIOB B HEM.

66. HedTb 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aMMOBBITOIHOTO MEKYHAPOIHOTO COTPYAHHYECTBA

KPUTEPU OINEHKU JOKJIAIOB:

- «OTJIMYHOY - BBIIIOJIHEHUE 3aJaHUs U IIPEICTABICHUE JOKIAAa B CPOK, TPAMOTHOE U3JI0KECHUE U
PacKpbITHE TEMBI JOKJIaAa, BBIAEIEHUE IIaBHOTO, cchlika Ha KT u nureparypy, UCHOIb3yeMble IS
HalMCaHUs JI0KJIaa, TPaMOTHOE U aKKypaTHoe o(opMieHue.

- «XOPOI10» - BBINIOJHEHHE 33/1aHUS U MPEJICTABICHNE JOKIA/1a B CPOK, HETOYHOCTH B U3JI0KECHUHU
MaTepuaia, He BblJIEJIEHHE [VIaBHOT O, HEeT cchliki Ha KT u nuteparypy, ncnosnb3yeMble 1Uisl HATUCAHUS
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JOKJIa[a, TPaMOTHOE U aKKypaTHOE o(hopMIICHHE.
- KYAOBJIETBOPUTEJIBLHO» - BBIIIOJIHEHUE 3aaHUs] U HENIPEACTABIICHUE JOKIaAa B CPOK, HETOYHOCTH B
M3JI0)KEHUU MaTepualia, He BblJIENICHHE TI1aBHOrO, HeT ccbuiku Ha KT u nureparypy, ucnonbs3yembie
JUISL HallMCaHUs I0KJIa/1a, HErpaMOTHOE U HeaKKypaTHOe oopMIIeHHE

IIpakTuyeckue padoThI

IIpakTuyeckas padora Ne 1

Binsinue pa3jiu4HbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peaKkium.

Lesib: paccCMOTpPETh BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKOW PEaKInu.

O0OopynoBaHue H peaKTHBbI: IPOOUPKH, CIUPTOBKA, CIIMUKH, AEpKaTelb, IUTATUB AJIs MPOOUPOK,
JyYMHKA, IMHK, MarHui, Me/ib: FPaHyibl U MOPOIIOK, pacTBOPHI colstHON KucnoTsl (1:3, 1:10), ykcycHas
KHCII0Ta, MeJl, CTaKaH ¢ ropsiueil BoAoH, nepekch BoJopoaa, okcua Mapranua (IV).

Xon padorbr:

OdopmuTs paboTy B BHJI€ TAOTUIIBI:

PaccmarpuBaemblii Onucanmne Hao6monenus, YpaBHenus BriBog
daxrop, IKCIEePpUMEHTA MO3BOJISIIONIHE peakuumii
BJIMAIOIIMIT HA CYIUTH 0 CKOPOCTH
CKOPOCTH peakiun
XHMHYECKOii
peakuun
1. Biusinue 1) B tpu Mg + 2HCI —
NPUPOALI POOUPKHU
pearupyoummx HaJICHTE COJITHOM
BelEeCTB KHCJIOTHI. B
NIEPBYIO
mpodupiy Zn+2HCl —
MOJIOXKUTE
KYCOYEK Marus,
BO BTOPYIO -
KYCOYEK IIUHKA, B
TPETBIO - KYCOUEK
meau. Yto Cu+HCI»
HaOmomaere?

Kakas n3 peakuuit
camas ObIcTpas?

2) Haneiite B
OJIHY IPOOUPKY
COJISTHOM
KHCJIOTHI, B
JPYTYIO - TAKOE
e KOJIMYECTBO
YKCYCHOM
KHCJIOTHI
(KOHILIEHTpaIys

Cuna Kuciort
3aBHCHUT :
JOMNUIIINATE
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KHUCIIOT
OJINHAKOBA).
Onycrture B
KaXKIYIO
IPOOUPKY 1O JBE
IpaHyJIbl [IMHKA.
Ornpenenure,
KaKasi peakius
IPOTEKAET
ObIcTpee

2. Bausinue
KOHIEHTPaIuu
pearupyommx
BellecTB

B nBe npobupku
MIOMECTHUTE 110
OJHOM TpaHyse
uuHKa. B onny
npuienre 1 M
COJIIHOW KHCJIOTBI
(1:3), B ipyryio -
CTOJIBKO K€ 3TOU
kuciotsl (1 : 10).

I'ne Gonee
MHTEHCUBHO
MPOXOAUT
peakuus?
[Touemy?

B naByx
nmpoOupkax
UJET OJIHA U Ta
JKE peaKIus:
Zn + 2HCI —

YeM BoIIIIC
KOHIICHTPALIUS
pearupyromumx
BENIECTB, TEM ------
JTIOTTHIITATE

3. Bauusiamne
MOBEPXHOCTH
CONPUKOCHOBEHHS
peareHToB

B ogny
poOUpPKY
OIYCTUTE KyCOUEK
MeJia, B IPYyTYIO
HacChITIbTE
MOPOIIOK Mera.
Harneiite B
npobupky o 1,5
MJI COJITHOM
KHCJIOTBI
OJIMHAKOBOM
KOHILIEHTpaluu.
Ectb u paznuna
B CKOPOCTH
BBEIZIEIeHUS Ta3a’?

B nByx
npodupkax
UJET OJIHA U Ta
KeE peaKLus:
CaCO; + 2HCI

IIpu yBenuueHuu
CTEIIEHU
U3MEJIbYCHUS
TBEPJBIX BEIECTB,
YBEIUYUBAECTCS
JOTHIIINTE

4. Bausuue
TeMIepaTyphbl

B nBe mpobupku
OIyCTUTE IO
OJIHOU I'paHyJse
nuaka. Hanelite

BricTpee peakius
UJET TaM, T1e
JOTIAILINTE

B nByx
npodupkax
UJET OJIHA U Ta
Ke peaKlus:

[Ipu
CTOJIKHOBEHUH
MOJIEKYJT W/UIT!
aTOMOB PEarupyroT
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1o 1 M1 consiHOM Zn+ 2HCl — TOJIBKO T€
KHCJIOTBI MOJICKYJIbI W/UITH
OJIMHAaKOBOM aTOMBI, KOTOpPbIE
KOHLIEHTpaluu B o0nanarot
KaXIYIO JIOCTaTOYHOM
npobupky. OnHy KUHETUYECKOI
IpOOUPKY SHEPIrueu s
OIyCTUTE B OCYULIECTBJICHUS
CTaKaH ¢ ropsyen peakuuu. Ilpu
Bonou. Ilo MOBEIIIICHUN
WHTEHCUBHOCTHU TeMIIepaTypbl A0S
BBIJICJICHUS TaKUX MOJIEKYII
My3bIPbKOB W/WTM aTOMOB
BOZIOpOAA ____ JIOTMILHNTE
cIenanTe BbIBOJ O
BIIMSIHUU
TEeMIIepaTyphl Ha
CKOpOCTb
XUMHUYECKOU
peakuuu

BeiBoa: CKOpOCTh XMMUYECKOW PEAKIIMU 3aBUCUT OT YCIOBUM: JIOTIUIIINTE

IIpakTnueckas padora Ne 2

l'[o.JIyqe}me ITUJICHA U U3YYCHUE €10

He.]Ib: HAaY4YUTBHCA 1TOJIYUATh B J'Ia60paTOpI/II/I OTUJICH; U3YUUTDH (I)I/ISI/I‘ICCKI/IG U XUMHYECKHE CBOMCTBA

OTUJICHA.

O6opynoBanue: npoOUpKH, MPoOKa ¢ Ta300TBOHOM TPYOKOH, IITATUB, CIIUPTOBAs TOPENKA, CIIUYKH.

PeaktuBsni: C;HsOH, H>SO4(koHi1.), necok, 6pomHas Boga (Br»).

Xox padoTsl

No HazBanue
/o OIbITa

Onucanue onsITa,
PUCYHOK

HaGnronenus 1 ypaBHEHHs peakiui

BriBon

1. | Ionyuyenue
ATUJICHA.

B npoOupky Hanmunu 1 M
3TUIIOBOTO CIIUPTA U
OCTOPOXKHO J00aBbTE 6—
9 MJI KOHLIEHTPUPOBAHHOU
CEpHOM KUCIOTHI. 3aTeM
BCBINaJIM HEMHOT'O
IIPOKAJIEHHOTO MIECKa
(4TOOBI IPEAOTBPATUTD
TOJTYKH KHUJIKOCTH TIPU
KHUIIEHUN). 3aKpbLIN
poOUpKy MPOOKOIi C

B npoOupke HauMHASTCS BBIICIIATHCS
ras - JOIHUIINTE

t,H,50,
C,HsOH JTOTIUIIINTE
pEaKIurio U Ha30BUTE KOHEUHBIC
MIPOTYKTHI PEAKITUH

B xone peakuuun
KOHIIEHTPHUPOBaH
Hasi cepHas
KHCJIOTa 3a0upaeT
BOJY U3 CIIUPTA, B
pe3yibTare
obpazyercs
STHJIEH.

Takyro peakuuto
Ha3bIBAOT
peakuuein
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ra300TBOJHOU TPYOKOH,
3aKpCIUIJIA €€ B IITATUBC
¥ OCTOPOXKHO Harpeiu
COJICPKUMOE MTPOOHPKH.

JOTHUIIINTE

N3yuenue
CBONCTB
JTUJICHA.

B npyryio mpobupky
Haym 2-3 M1 OpOMHOM
BOZbL. OnycTriu
ra300TBOJIHYIO TPYOKY
nepBoy MPOOUPKH 10 THA
IpoOUPKHU ¢ OPOMHOIA
BOJIOH U MPOITYCKaIH
yepes He€ BhIACAAIONIUNCS
ras.

[Tpu nponyckanuu raza uepes
OpOMHYIO BOTY,
MPOUCXOUT __ JIOTIUIINTE
PeaKIuIo.

Ha3zoBuTe KOHEUHBIE POYKTHI
peakiuu

H,C=CH; + Br; —

B xoxae peakun
MPOUCXOJUT
OKHCJICHHE
ATHJIEHAa OpOMHOM
BOJOU 110
JIBOMHOM CBA3H.
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Brinenstrommecs ras DTUJIEH HA BO3/1yX€E FOPUT OTUJIEH TOPUT
MIepBOI MPOOUPKHU KakuM 1iaMmenem?  Jlonummre JOTUILINTE
MOOKIJIH. IUIAMEHEM, YT

ONOKI CoHy + 30, — ponuiiuTe ypaBHEHUE JIaMCHEM, 4TO

JIOKa3bIBAET
peakiu
JIOTTHUILINTE.
OOummii BHIBO/A: HAa JaHHOW MPAKTHUYECKON paboTe Mbl HAYUUIIHCh IOIHUIIINATE.

KPUTEPUU OLEHKHU BBIIIOJTHEHUSA IPAKTUYECKUX PABOT:
- «OTJIMYHOY - BHINOJIHEHUE paboThl 0€3 OMIMOOK U C/1a4ya OTYETa B ICHb BHIIIOJIHEHHUS, TPABUIIbHBIC
HCUEPIIBIBAIOIIME OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
- «XOPOILO0» - BHINOJIHEHUE pabOTHI U cjaya OTYeTa B JICHb BHINOJIHEHUS, HAIUYKHE OIIUOKH B
BBITTOJIHEHHON paboTe WM OTBETE HAa KOHTPOJIbHBIE BOIIPOCHI;
- yA0BJIETBOPUTEJIbHO) - BBINOIHEHNUE paboThl Oosee 50% ; Hanuuue ouMOOK B BHITOJHEHHON
paboTe WM OTBETE HAa KOHTPOJIBHBIE BOTIPOCHI K HECBOEBPEMEHHAs Cada OTYeTa.
- «HeyJ10BJIETBOPHUTEIBHO) - BhINOTHEHNE paboThl MeHee 50%, HecBOeBpeMeHHasl c1ada OT4ETa.
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3. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOTI'O IIPEJIMETA

OcHoBHas1 UuTEpaTypa

OJIL.1. Tabpuensa, O.C. Xumus.10 knace: yueOHuK: 6a30Bbiid ypoBeHb/O.C. ['abpuensn.-10 u3a., crep.-
Mockaa: ITpocsenienue, 2022. - 191c.- ISBN 978-5-09-088177-7.- TekcT HennocpeCTBEHHbIH.

OJI.2. Tabpuensn, O.C. Xumus.11 kmacc: yueOHuk: 6a3oBbrii ypoBeHs/O.C. 'abpuens.- 9 u3., crep.-
Mockga: ITpocsenienue, 2022. - 223c¢.- ISBN 978-5-09-088256-9.- Tekct HenocpeCTBEHHbIH.

JlonoJHUTEIbHAA JINTEPATypa

JUL.1. Xwumus : ydeOHUK I cpemHero mpodeccuoHanbHoro oopaszosanusi /  HO. A. JleGenes,
I'. H. ®agees, A. M. 'ony6es, B. H. IllanoBan ; mox oOmeit pemaknueii I'. H. daneeBa. — 2-e¢ wu3.,
nepepad. u gom — Mocksa : FOpaiit, 2024. — 431 c. — (IlpodeccuonanbHoe oOpazoBaHHE). —
ISBN 978-5-9916-7723-3. — Tekct : anexTponHbiii / O6pa3oBarensHas miatdpopma KOpait [cait]. —
URL: https://urait.ru/bcode/537876 (nata oopamienus: 21.06.2024).

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

cpenHero npodeccuonansHoro obpazosanwusi / E. Y. TynmukuH. — 2-¢ u3., wcnp. ¥ jon. — MoOCKBa :
IOpaiit, 2023. — 385 ¢. — (IIpodeccronanproe odbpazoBanue). — ISBN 978-5-534-02748-8. — Tekcr :
JIEKTPOHHBIN // OO6pazoBarenbpHast wiaropma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/513730 (nata obpamienus: 21.06.2024).

JUL3. Tynuxun, E. . Xumus. B 2 u. Yacte 2. Opranunyeckas XUMHUS : Y4EOHUK JUIsI CPEIAHETO

npodeccuonansHoro obpaszosanus / E. W. Tynukun. — 2-e usn., uchp. U gon. — Mocksa : HOpaiir,
2023. — 197 c.— (IIpodeccuonansHoe oOpa3oBanue). — ISBN 978-5-534-02749-5. — Teker
3JIEKTPOHHBIN // O6pazoBarenbHast mwiatdopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/513731 (nata obpamienus: 21.06.2024).

JUL4. Xumusa. 3amayHuk: ydeOHOE Mocobue Ui CpeAHero NpoQecCHOHaNbHOTO 00pa3oBaHus /
1O. A. JleGenes [u np.] ; mox obmeit penakuueit I'. H. @aneeBa. — Mocksa : FOpaiit, 2024. — 236 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : dSIeKTpOHHBIH //

O6pazoBarenpHast Tardgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537886 (nata obOparieHus:
21.06.2024).
JULS5. Aundunorenosa, U. B. Xumus. bazosbiii ypoenb: 10—11 kmaccel : yd4eOHMK Ui CpEIHEro

obmero obpazosanus / M. B. Audunorenona, A. B. babkos, B. A. TlonkoB. — 2-e u31., UCIp. U JOI. —
Mockasa : Opaiit, 2024. — 290 c. — (O6meoOpa3zoBarenbubiii k). — ISBN 978-5-534-16098-7. —
Tekcr : AJIEKTPOHHBIN /! O6pa3zoBaTenbpHas maTdopma Opaiit [caitT]. —
URL: https://urait.ru/bcode/544870 (nara obpamenus: 21.06.2024).

HNupopmannonnsie pecypcesl UHTEpHETA:

NP.1 O6pazoBarenpHas miatdopma. st By3oB u ccy3oB. FOpaiit : odwum.caiit. URL: https://urait.ru/
(mata obOpamenus: 13.06.2024). — Pexum pgoctyma: s 3aperUCTpHp. TMojib3oBareneid.— TekcT
AJIEKTPOHHBIN

NP.2. lludposas 6udmmoreka [PRsmart ONE : oduwurr.caiit. URL: https://www.iprbookshop.ru/ / (mara
obpamtenus: 13.06.2024). — Pexxum roctymna: s 3aperucTpyp. rnoyib3oBaTesneil. — TekcT 3JeKTpOHHBIH
WP.3. Axagemuk.: CrnoBapu u sHuMKiIoneauu: odui. caiit. URL: https://www.iprbookshop.ru/ / (aara
obpamienus: 13.06.2024). — TekcT 27K TPOHHBIH
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https://urait.ru/bcode/513730
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/cTyaenTy/sanekTpoHHo-0nbIMoTeUHass-cuctema/ (nata obpamenus: 17.06.2024). —
TekceT aneKTpOHHBIN

WP.5. becrutatHas snekTpoHHas Oubnworeka omiaiiH "EnWHOE OKHO K 00pa3oBarelbHBIM pecypcam':
URL: https://web.archive.org/web/20191122092928/http://window.edu.ru/ (mara oOparieHus:
17.06.2024). — TeKcT 3J1eKTPOHHBII

NP.6. DnekTpoHHO-0MOMMOTEUHast cucteMa i yueOHbix 3aBeaeHuii. BOOK.ru: URL: https://book.ru/
(mara obpamenus: 13.06.2024). — TekcT IIEKTPOHHBIN

HP.7. Dnextponnas Oubiaunoreka mo xumMuu. KHUTH ¥ aHAIMTHYECKHE O030phl. YueOHHMKHU. JXypHabl.
Y4yeOubie 0a3pl gaHHBIX. HoOeneBckue mpemMuu 1o XumuH. https:// www.chem.msu.ru/rus/ (marta
obpamienusi: 21.06.2024).

30


https://www.chem.msu.ru/rus/

MUHHUCTEPCTBO HAVKU U BBICLIETO OBPA3OBAHUS POCCUMCKOM ®EJEPALINN
¢enepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOC yUPEXKICHUE BBICIIETO 00pa3oBaHHsL
«MOCKOBCKHNU ITOJIUTEXHUYECKNN YHUBEPCUTET» (MOCKOBCKHNU TTOJIMTEX)

NBanreeBckunilt ¢uuan
MOCKOBCKOIO NMOJUTEXHUYECKOT0 YHUBEPCUTETA

YTBEPXJIAIO
Hupexrop ¢dunmana

H.A. BapbiunukoBa

02 cenTs6ps 2024 r.

KOMIUVIEKT KOHTPOJIBHO-OHEHOYHBIX CPE/ICTB
JUISL IPOMEKYTOYHOM aTTeCTAally 110 y4eOHOMY MPEAMETY

OVIIL.11 XUMUs
IUI CTIEUAIIBHOCTH CPEIHETO MPO(ECCHOHATBHOTO 00pa30BaHus

23.02.07 Texnuuyeckoe 0OCTyKUBAHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB

(TEeXHOIOTUYECKUH TTPO(HIIB)

2024
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KoMIiekT KOHTPOIBLHO-OIICHOYHBIX CPENICTB JUISl MPOMEKYTOYHOM aTTeCTAllii M0 y4eOHOMY MpeaMeTy
OVIL11 Xumus pa3paboran Ha ocHOBe DenepanbHOrO rocyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa
0 CIIEUATFHOCTH CpeiHero npodeccnoHanbHoro oopazosanus 23.02.07 Texaudeckoe 00CTy)KHUBAHUE U
PEMOHT aBTOTPAHCHOPTHBIX CpeAcTB (mpuka3 Munnpocsemenuss Poccum ot 02.07.2024 Ne 453,
3apeructpupoBad B Muntocre Poccun 07.08.2024 Ne 79036); Ha ocHOBe TpeboBaHuii denepanbHOTO
rOCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAapTa cpeAaHero odmiero oOpa3oBaHMs (YTBEPXKIEH IMPHUKa3
Muno6puayku Poccuu ot 17.05.2012 N413, 3apeructpupoBan B Munrocte Poccun 07.06.2012 Ne 24480)
(B pen. or 27.12.2023) u denepanbHOii 00pa3oBaTeIbHON MPOrPaMMbl CPETHEr0 OOIIEro oOpa3oBaHUs
(mpuka3z Munnpocsemenuss Poccun ot 18.05.2023 Ne 371, 3apeructpupoBan B Munrocte Poccum
12.07.2023 per.Ne 74228) (B pea. ot 19.03.2024); c¢ yuyerom «KoHuenmuu npenogaBaHus
0011e00pa30BaTeIbHBIX AUCIHHUILIMH C YY4ETOM NMPOo(ecCHOHaIbHON HAPaBIEHHOCTH MIPOrPaMM CPEIHET0
npodecCHOHANBHOTO  00pa3oBaHMsA, pealu3yeMbIX Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHUs»
(Pacniopsxenne Munnpocsenienust Poccun ot 30.04.2021 Ne P-98); B coorBercTBuM ¢ Ilonoxenuem o
TEKyIlleM KOHTpOJIE YCIIEBAa€MOCTH M IPOMEXKYTOUHOH arTecranuu oOydarommuxcs lBaHTeeBCKOro
¢dunrana MoCKOBCKOTO MOTUTEXHUYECKOTO YHUBEPCHUTETA.

Oprann3anus-pa3padoTyuK:
WBanteeBckuil priman MOCKOBCKOTO MOJUTEXHHUYECKOTO YHUBEPCUTETA

Pa3patorumk:

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

OJIOBPEH
UKIIOBON KoMuUccHer «OoueobpaszosamenbHblX, COYUATbHO-
CYMAHUMAPHBIX U eCMeCME8EeHHO-HAYYHBIX OUCYUNTIUHY)

IIporokon Ne 1 ot 02.09.2024

[Ipencenarens HUKIOBOW KOMUCCHHU I'.}O. CaBenbeBa

32



1. TACIIOPT KOMIIVIEKTA KOHTPOJIbHO-OHEHOYHbBIX CPEJICTB

1.1 O6s1acTh NpUMEHEHUSI KOMIUIEKTA KOHTPOJIbHO-0LEHOYHBIX CPeACTB

KoMIIIeKT O1eHOYHBIX CPEJICTB TMpEeAHA3HAYEH JJI OIEHKH Pe3yIbTaTOB OCBOCHHS y4e€OHOTO MpeaIMeTa
OVYIl.11 Xumusn:

JINYHOCTHBIE pe3yJbTaThbl

1) rpaxx1aHCKOrO BOCIIMTAHHUS:

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

IIPEJICTaBICHNs O COLMAIBHBIX HOPMAaX M NPaBUIIAX MEKINYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKON NEATEIBHOCTH HPU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUHU
y4eOHBIX U [103HABaTEIbHbBIX 33Jay, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb W NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY M apryMeHTbl IPYIHX Mpu
aHaJM3e Pa3IMYHBIX BUJIOB YUE€OHOH NEesTEIHLHOCTH;

2) MMaTpUOTUYCCKOI'O BOCIIMTAHUS:

ONCHHOCTHOI'O OTHOMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTIO OTCUYCCTBCHHOM XHMUU,
YBaXXCHHUA K IMPOLHECCY TBOpUCCTBA B obnactu TCOPHHU H IPAKTHYCCKOI'O IMPUMCHCHHA XHUMUU,
OCO3HAaHHUA TOI'O, YTO AOCTHMIKCHUA HAYKU CCTb PE3YyJIbTAT AJIUTCIIbHBIX Ha6JIIOIleHI/II\/JI, KPOIOTJIIMBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yT-IéHI)IX H IMPAKTUKOB;

HHTCpECa M IIO3HABATCJIBHBIX MOTHBOB B IOJYUYCHHUH H IIOCICAYIOHIEM aHAJIN3C I/IH(I)OpMaI_[I/II/I (¢}
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 IICHHOCTH,

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

5) ¢pu3nuecKoro BOCIUTAHUS:

NOHUMAaHMs IIEHHOCTEH 3/10pOBOr0 M 0e30macHoro obpasza *HU3HH, HEOOXOJIUMOCTH OTBETCTBEHHOI'O
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOroIeHHs TIpaBUiI 0€30MacHOro OOpaIleHus] ¢ BEIIeCTBaMU B OBITY, TOBCEIHEBHOM XKWU3HH U B
TPYAOBOH JAEATENbHOCTH;

MOHWMAHUS TICHHOCTH TPABWJI WHIUBUAYAIBHOTO M KOJUICKTUBHOTO O€30MACHOTO IIOBEJCHUS B
CUTYaIHUAX, YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUA W HENPHUSTHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS AJKOTOJIs, HAPKOTHUKOB,
KYpEHHUs);

6) TPYJOBOTO BOCITUTAHUS:

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

YCTAaHOBKM Ha aKTHMBHOE Y4aCTHUE B PEUICHUU MPAKTHUYECKUX 3a]1a4 COI[MATbHOM HaNpaBIE€HHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOQEecCHil pa3imuyHOrO poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MPEAMETHBIX 3HAHUI MO0 XUMUU;
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YBaXCHUS K TPYLY, JIIOJSIM TPyJa U pe3yabTaTaM TPYJOBOH JAeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIbHON TpaeKkTopuu oOpa3oBaHus, Oymaymiei
npodeccun M pean3alil COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00I11ecTBa;

7) OKOJIOTHYCCKOT'O BOCIIMTAHUA:

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

NOHUMAaHHMA TJI00AJTBHOTO XapakTepa 3KOJOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMHUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOJTHON U COLUAIIBHOU CPEJIbL;

OCO3HAHHA HEOOXOAMMOCTH HCIHOJB30BAaHUS JOCTHMIKEHUM XMMHMM JJIs PEIIeHUs BOIPOCOB
PalMOHAIBHOTO IIPUPOJOIIOJIB30BAHNS;

AKTHUBHOTO HENPUATHS JACUCTBUM, MPUHOCAUIMX BPEA OKPYXKAKIIEW NPUPOAHOW Cpelle, YMEHUS
MPOrHO3UPOBATh HEOJArOMpPUATHBIE SKOJOTHYECKHE IOCIEICTBUS MPEeANPUHUMACMbIX JIEHCTBUN U
IpeloTBpallaTh UX;

HaJIU4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBILUIEHUS, SKOJOTMYECKOM KYJIbTYpPbI, ONbITa JAEATEIbHOCTH
SKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS MMM B  I1O3HABaTEJIbHOM,
KOMMYHHUKATHBHOW M COLIMAJIbHOW TMPAKTHUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH
ueosioruu xemohoouu;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

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

INOHUMAaHMs CHEHU(PUKM XUMHM KaK HAyKd, OCO3HAaHUA €€ poju B (OPMHPOBAHHUU PALMOHAIBHOTO
HAY4YHOTO MBILUIEHUS, CO3/IaHUH 1EI0OCTHOTO MpeICTaBIeHUsI 00 OKPYKAIOIEM MUPE KaK O €MHCTBE
IPUPOBI U YEJIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH NpoOaeM COXpaHEHHUs
IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XMMMHU JJIs1 COBPEMEHHOM [IMBUIIM3AMU: B €€ T'yMaHUCTHYECKOH
HaNpaBI€HHOCTH W BaXKHOM pOJM B CO3/JaHUM HOBOM 0a3bl MaTepUalbHOM KYJIbTYpbI, pEIICHUU
[J1I00aNbHBIX MPO0OJIeM YCTOMYMBOTO Pa3BUTHSI YEIIOBEUYECTBA - CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON
U 9KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYEHUH YCIOBUM yCIIEUTHOTO TpyAa U
9KOJIOTMYECKU KOM(DOPTHOM JKHU3HU Ka)KJI0TO YJieHa oOlIeCcTBa;

€CTECTBEHHO-HAYYHOI TPaMOTHOCTH: NMOHMMAHHS CYIIHOCTH METOIOB IO3HAHMS, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS Ul aHAIU3a U O0BbSICHEHUS
SBJICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHHs JeslaTb 00OCHOBaHHbBIE
3aKJIFOUYEHUS HAa OCHOBE HaY4YHBIX (PAKTOB M MMEIOIIMXCS TAHHBIX C LIEJIBI0 MOJYUYEHUS! JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCI0JIb30BATh XUMUUYECKHE 3HAHUS U1 PellieHus: IpoOsieM B peabHbIX
YKU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpPEephIBHOMY OOpPa30BaHHIO M CcaMOOOpa30BaHMIO, K AaKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHHUH M0 XMMUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPYZA B PA3JIMYHBIX chepax NpoPecCHOHATBHOMN e TETbHOCTH.

MeranpeamerHslie pe3yabTaThl

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:
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CaMOCTOSITENILHO (hOPMYIUPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;
ONpPENENATh LEIHU ACATEIBHOCTH, 3a7aBas IapamMeTpbl MU KPUTEPUU HX JOCTUKEHUSA, COOTHOCHUTH
pe3yabTaThl AEATEIBHOCTHU C IIOCTABJICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh IIPU OCBOCHHUU 3HAHUM IPHUEMBI JIOTMYECKOIO MBILIUICHUS - BBIAEIATH XapaKTEpPHBIC
IIPU3HAKY MTOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHUS VIS
00BSICHEHUS OTAETBbHBIX (PAaKTOB U SBJICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUKU BELECTB U XUMUUECKUX PEAKIIMUI;
YCTaHABJIMBATh IPUUYNHHO-CIICICTBEHHBIEC CBA3U MEXKy N3y4acMbIMU SIBJICHUAMU;

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

IPUMEHATh B IPOLECCE IMO3HAHUS, HUCIIOJIb3YEMbIE B XMMHM CHMBOJUYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJIENIbHbIC MPEICTABICHHS - XUMHUUYECKUI 3HAK (CHMBOJ) 3JEMEHTa, XUMHUYECKast
dopmyna, ypaBHEHHME XMMHUYECKOM pEaKUMU -NPH PEUIeHHH YYeOHbIX I103HABATENbHBIX U
IIPAKTUYECKUX 3a]a4, IPUMEHATb Ha3BaHHbIE MOJCIBHBIE MPEACTABICHUS Ul  BBISABJICHHUSA
XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKLIUIA.

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

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

(opMynupoBaTh LEIU U 33Ja4d HUCCIEINOBAaHUS, MCIOJIb30BaTh IIOCTABICHHBIE M CaMOCTOATEIBHO
chopMyITHpPOBaHHBIE BOIMPOCHl B Ka4eCTBE WHCTPYMEHTA MO3HAHMUS M OCHOBHI sl (POPMUPOBAHUS
TUIIOTE3bI 110 IPOBEPKE IPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJICTh HAaBBIKAMHU CaMOCTOSITEIBHOIO IIJIJAHUPOBAHMS U MPOBEICHUS YYEHUYECKHUX JKCIIEPHUMEHTOB,
COBEPIICHCTBOBATh yMEHMs HaOJIOJAaTh 3a XOIOM IIPOIIECCa, CAMOCTOSATENILHO NMPOrHO3HPOBATH €r0
pe3yibTar, (OopMyIMpOBaTh OOOOLIEHHS M BBIBOJbI OTHOCHTEIBHO JOCTOBEPHOCTH pE3YJIbTATOB
UCCIIEI0BaHMsl, COCTABIIATh OOOCHOBAHHBIA OTYET O IPOAETIaHHOM padoTe;

IpUOOpeTaTh OMNBIT YYEHUYECKOW HCCIEe0BATEIbCKOW M IMPOEKTHOM JESTEbHOCTH, IPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIIeHHs MPaKTHUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBbIX METOO0B O3HAHUS.

3) pabota ¢ uadopmaruei:

OpUEHTUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (HaydHO-NONYJSpHAs JUTEparypa
XMMHUYECKOTO  COZAEp)KaHus, CIpaBOYHble mocoOusi, pecypchl HWHTepHeTa), aHaIW3UPOBATH
UH(POPMALIMIO PA3UYHBIX BUJIOB U (POPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ JJOCTOBEPHOCTD
Y HENPOTUBOPEYNBOCT;

(GopMynupoBaTh 3aIpPOChl U MPUMEHSTHh PA3JIMUHBIE METOABI NPHU IMOUCKE U O0TOOpe MH(pOpMaLUH,
HE0O0XO0IMMOM /IS BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeEHHOrO TUIIA;

IpUOOpETaTh OMBIT MCIIOJIb30BaHMUSI MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH M Pa3iMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaIbHYIO (pOpMy MpeacTaBiieHuss WHpopMmanuu (cxembl, rpadukH,
Jarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIH SI3BIK B KaueCTBE CPEJCTBA MpHU paboOTe ¢ XUMHYECKOW HH(popmanueil:
NPUMEHSATh MEXIpeaMeTHble ((pU3nyecKue M MaTeMaTU4ecKHe) 3HaKh U CHMBOJIBL, (HOpMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJISTHOCTH.
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4. a) obmeHue:
— 3aJaBaTh BONPOCHI 10 CYNIECTBY 00CYKIaeMOI TEMBI B X0JI€ IUAIOTa /WM AUCKYCCHUHU, BBICKA3hIBATh
ujied, opMyJIMpoOBaTh CBOM MPEIOKECHUSI OTHOCUTEIILHO BBITIOJIHEHUS MIPEIJI0KCHHOM 3a/1a4u;

5. 0) coBMeCTHas IESITEIBHOCTD:

— BBICTYNAaTh C TpE3CHTallMed  pe3yabTaTOB  MO3HABATEIILHON  JESITENbHOCTH,  IOJYYCHHBIX
CaMOCTOSITEJIbHO HMJIM COBMECTHO CO CBEPCTHHKAMHM IPH BBIIOJHEHUN XUMHUYECKOI'O DKCIECPHMEHTA,
MPAKTUYECKOH pPa0OTHI MO MCCICAOBAHHUIO CBOMCTB HW3yYaeMbIX BEIIECTB, PeaM3alMKd y4eOHOIO
npoekta W (HOpPMYIHpPOBaTH BBIBOJBI IO pe3yjabTaTaM MPOBEACHHBIX HCCICIOBAHUN IyTEM
COTJIACOBAHUS TO3ULIUH B X0/1€ 00CYKICHUS U 0OMEHA MHEHUSIMH.

6. a) caMOOpTraHHU3aIK:

— CaMOCTOSTENILHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JIEATEILHOCTD, OMpEaesis e
HeNMd W 33Ja4d, KOHTPOJIUPOBATH M 1O Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH IpeiJiaracMbIil
QITOPUTM JCUCTBHI MpPU BBHINOJHEHUH y4eOHBIX M MCCIIEAOBATEIbCKUX 3ajad, BHIOMpaTh Haunbolee
3¢ (hEeKTHBHBIN CITOCOO WX PEIICHUS ¢ YIETOM MMOYICHHUS HOBBIX 3HAHHMA O BEIIECTBAX U XUMHUYECCKHIX
peakuusx;

7. 6) CaMOKOHTPOJIb:
— OCYILIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HpeJIMeTHI)Ie pe3yJjbTaThbl

1) chopMupoBaHHOCTh MPEICTABICHUI: 0 XUMHUYECKON COCTABIISIIONICH €CTECTBEHHOHAYYHOU KapTHHBI
MUpa, POJTU XUMUHU B MIO3HAHUU SBIECHUI MPUPOJbI, B GOPMHUPOBAHUH MBIIUICHUS U KYJIBTYPbI JUYHOCTH,
ee (DYHKIIMOHAILHOW TPAaMOTHOCTH, HEOOXOAUMOM I PEIICHHUS MPAKTHYECKUX 33]a4 M IKOJIOTUICCKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/JI0POBBIO U NMPUPOJIHOM Cpefie;

2) BIAJCHUE CHCTEMOM XUMHUYECKMX 3HAaHMUM, KOTOpas BKJIIOYACT: OCHOBOMOJIAralolue TMOHITHS
(XUMHYECKHUI DJIIEMEHT, aToM, 3JIEKTPOHHas 000J04YKa aTtoMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIM aTOMOB,
MOH, MOJIEKYJIa, BaJIEHTHOCTb, AIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKAsl CBS3b, MOJIb,
MOJIIpHAs Macca, MOJIIPHBINA 00bEM, YIIIepOHBINA CKeNeT, PYHKIMOHANbHAS TPYIa, paAuKall, U30MEepuUs,
M30MEpbI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOJAEPKAINUE COSTUHEHNUS,
OMOJIOTUYECKH aKTUBHBIE BEIIEeCTBa (YII€BOIBI, JKUPHI, OCIKH), MOHOMEp, TOIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHUS, KpUCTAINIMYECKas pEelIeTKa, THUIBl XUMHUYECKUX peaKuui
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIC, DK30-U IHIAOTEPMHUYECKHE, PEaKIMd HOHHOTO0 OOMEHa), pacTBOp,
SJIEKTPOJIUTHI, HEDJIEKTPOJMTHI, JJICKTPOTUTHYECKAs TUCCOIHAIUS, OKHUCIUTEIh, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON pEeaKIi, XUMMHUYECKOE PaBHOBECHE), TEOPHUH U 3aKOHBI (TEOpUs] XUMHUYECKOTO
cTpoeHusi opraHudyeckux BemectB A.M. byrtiepoBa, Teopuss 3JIEKTPOJUTUYECKONW IUCCOIMAIINU,
nepuoanydeckuii 3axon J.M. MeHeneeBa, 3aK0OH COXpaHEHUSI MACChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHIA
S3BIK  XUMHUH, (AKTOJIOTHMUECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IMOJNYUYeHUH U 0Oe30MacHOM
UCTIONIb30BAaHUU BAXHEUIIUX HEOPTraHWYECKHMX U OPraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOU
JIeATETbHOCTH YEJIOBEKA;

3) chopMUPOBAHHOCTh YMEHUH BBISBIISATH XapakTEPHBIC MPU3HAKU M B3aUMOCBS3b W3YYEHHBIX MOHITHH,
MPUMEHSATh COOTBETCTBYIOIIUE TOHSATHS TIPH OINHCAHWHM CTPOCHUS W CBOWCTB HEOPTaHMYECKUX U
OpPTaHWYECKUX BEIIECTB U WX MPEBPAIICHUN; BBISIBIISITH B3aUMOCBSI3h XUMHUECKUX 3HAHUHN C TIOHATHSIMU U
MIPEICTABICHUSMH JAPYTHX €CTEeCTBEHHOHAYYHBIX MTPEAMETOB;
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4)  chopMHpPOBAaHHOCTP yYMEHHUW  HUCIONB30BaTh  HAMMEHOBAaHHSA  XUMHUYECKHX  COEIUHEHHM
MEXKIYHapOAHOTO COK3a TEOPETUYECKON M MPUKIATHONW XMMUU U TPUBHAIBHBIE HA3BAHUS BaKHEUILIMX
BEIIECTB (ITUJICH, alleTWIICH, TTUIepUH, (eHOI, pOopMaIbAeru, YKCycHast KUCIOTa, TJUIHMH, YTapHbIH
ra3, YrJeKuciblid ra3, aMMHak, raiieHas HW3BECTb, HETralleHas HW3BECTb, MHUTbEBAs COJA WM JPYTUX),
COCTaBIJIATh (HOPMYJIBI HEOPTaHWYECKUX W OPraHMYECKHUX BEIIECTB, YPABHEHUS XMMUYECKHX PEaKIIUH,
OOBSCHATH UX CMBICH; IOJTBEPKIaTh XapaKTepHbIE XMMHUUECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
9KCIIEPUMEHTAMH U 3aIllMCSAMU YPaBHEHUN XUMUYECKUX PEaKIuii;

5) chopMHpOBaHHOCT, YMEHHUI YyCTaHAaBIUBATh MPUHAAICKHOCTh H3YYCHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BELIECTB K OINpPEAETICHHBIM KJIaccaM U IpyIIaM COeIMHEHUH, XapaKTeprU30BaTh UX COCTaB
Y BaKHEHIIINE CBOWCTBA; ONPENEIIATh BUAbl XUMUUECKUX CBsI3el (KOBaJEHTHAs, HOHHAs, METAJUIMUECKas,
BOJIOPOJIHAS ), THITBI KPUCTAJUIMYECKHUX PEIIETOK BEUIECTB; KIacCu(PUIMPOBATh XMMUYECKHE PEAKIINY;

6) BlIaJIcHUE OCHOBHBIMHM METOJJaMU Hay4YHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH (HaOto1eHue,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE);

7) cpopMHPOBAaHHOCTH YMEHHMH NPOBOJUTH pPACUYEThl MO XMMUYECKUM (OPMYNIaM M YpaBHEHHIM
XUMHYECKHX pEaKIMi ¢ HUCHOJb30BaHWEM (DU3MUYECKUX BEIWYUH, XapaKTePU3YIONIMX BelIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMajbHBIE YCJIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CHCTEMHbIE XUMUYECKHE 3HAHMS JUIsl MPUHSATHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM;

8) chopMUPOBAaHHOCTh YMEHUIl IJIAHUPOBATH M BBHIMOJHATH XUMHUYECKUH SKCIIEPUMEHT (IpEeBpalCHHS
OpraHMYECKUX BEIIECTB IPU HArpeBaHWUM, MOJIyY€HUE ITUJIEHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peakuuu Ha ajabAETUAbl, KpaxMmall, YKCYCHYIO KUCIIOTY; J€HaTypalus OeJIKOB IIpU HarpeBaHUU, LIBETHBIE
peakuuu OEJKOB; NPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpEeNeNsiTh Cpely BOJHBIX PacTBOPOB,
KaueCTBEHHBIE PEaKIMu Ha cylnb(dar-, kKapOOHAT- W XJIOPHUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pellaTh
JKCIIEpUMEHTAIbHBIC 3a/auu 1o TemaMm "Mertamisl" U "HemeTtayel") B COOTBETCTBUU C IpaBUJIAMU
TEXHUKH O€30MacCHOCTH TMpH OOpallleHHH C BEIIECTBAMU U JIa0OpaTOPHBIM  O0OOPYJOBAHHEM;
MPEJICTaBISITh PE3yAbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpPOBaTH BBIBOIBI HA OCHOBE 3THUX PE3Y/IbTATOB;

9) cpopMUpPOBAaHHOCTh YMEHHUS aHAIM3UPOBATH XMMHUYECKYI0O MH(POpPMAIUIO, MOJIY4aeMyl M3 pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi MH(popMalnu, cetb IHTEpHET u Apyrue);

10) chopMHpOBaHHOCT, yMEHUHN COOJIO/ATh TMpaBUjIa KOJIOTHYECKH IIEJIeCO00pa3HOro MOBEICHHS B
OBITY U TPYJIOBOM AEATENBHOCTH B LENAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOAHOM
Cpenbl; YUYUTHIBaTh ONACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBI OINPEJCICHHBIX BEUIECTB, MOHUMAs
CMBICJI ITOKA3aTells IPEIEIbHON JOIYCTUMOM KOHIIEHTPALUH.
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2.  KOMIUNIEKT KOHTPOJIbBHO-OIIEHOYHBIX CPEJACTB
YYEBHOI'O IPEJIMETA OYIIL.11. XUMMUSA

JuddepeHunpoBaHHbIN 3a4€T 0 JAHHOMY Y4eOHOMY MpEeIMETY
MPOBOAMTCS HA TIOCTICTHEM 3aHATUH, TIOCBSIIIEHHOM MTOBTOPEHUIO M 00OOIICHHUIO H3yYSeHHOT'0 MaTepuaa.

1.1. IlepeyeHb THIOBBIX BONIPOCOB

1. AJKaHBI: TOMOJIOTHYECKUH psa, oOmias Gopmyiia, u3omMepus, HOMEHKIATypa, MOIydYeHHE,
XMMHYECKHUE CBOMCTBA, IPUMEHEHHE.

2. AJIKEHBI: TOMOJIOTUYECKHH psl, oOmas dhopmysa, H30MEpHs, HOMEHKIATypa, MoJydeHue,
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE.

3. AJIKMHBI: TOMOJIOTUYECKHI psif, o01mas Gopmyiia, u3oMepusi, HOMEHKJIATypa, MOJIy4yeHHUe,
XMMHYECKHE CBOMCTBA, IPUMEHEHUE

4, AJIKMHBI: TOMOJIOTUYECKHI psif, oOmiast Gpopmyiia, u3oMepusi, HOMEHKJIATypa, MOJydyeHUe,
XMMHYECKHUE CBOMCTBA, IPUMEHEHHUE.

5. Hanumure ypaBHeHHs peakuuii: ropeHus IponaHa B Kuciopoze. Jlaiite HazBaHus BCEM

MPOAYKTaM peaKUuid

6. Hanummure ypaBHeHMs peaklMil: IepBOM, BTOPOM U TPEThel CTaAuil XJIOPUPOBAHUS METAHA.
JlaiiTe Ha3BaHUA BCEM NPOAYKTAM PEAKIUI

7.  Hanumure ypaBHEHHS peaklUid, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHUTH CIEAYIOIIHE
npespamienns: CHs — CH3Cl — C,Hg — C2HsBr. JlaliTe Ha3BaHUs BceM BeIIeCTBaM

8. Hanummure ctpykrypHbie (OpMyIibl coeTuHEHUN: a) 2-MeTuin0yTen-1; 6) 3-meTuinenTeH-1;
B) 2-MeTuI-4-3TUIreKceH- 1

9. Hanummre ypaBHeHUA peakuuid B3auMoJeiicTBus OyTteHa-1 ¢ BomopoaoM, Opomom,
opomoBoaopoom. Kakue Bemecta o0pa3oBaiuch?

10. Kak nomyyatot striieH? Hanummre 1Ba ypaBHEHHUS! COOTBETCTBYIOLUX PEAKLIUN U YKAaKUTE
YCIIOBHSI UX MPOTEKAHHUS.

11. Hanummwure ypaBHEHUS peakUUild, MPH MOMOIIN KOTOPHIX MOXKHO OCYIIECTBHUTH CIIEIYIOIINE
npesparmienus: CoHys — CoHsOH — CyHe.

12. Hanummwure ypaBHEHUS peakIMii: a) TOPEHHUs alleTHIIeHa B Kuciaopoae. HazoBuTe mpoayKThl
peaKuuid.

13. Hanumure ypaBHEHUs peakiuii: a) HUTpoBaHUs OeH30:a; 0) TopeHust 0eH30/1a B KUCIOPOJIE;
B) IoJyyeHus O€H305a U3 IMKJIOTeKcaHa

14  Ha3oBute o MeXa1yHapoJHONH HOMEHKIATYpe:

1) CH; — CH3

2) CHs —CH — CH - CH;
| |

CHs CHs

3) CHs — CH — CH3

|
Cl

4) CHs— CH, — CH2 — CH — CH>- CH3

|
CH3;

38



15
16
17
18
19
20
21

22

23

24

25

26

27

28

29

30
31

32
33

Cnuptsl. [lpenenbHble OHOATOMHBIE CHHUPTHI: TOMOJIOTMUECKUU psAn, obmas dopmyia,
HOMEHKJIaTypa
@DeHOoIbl: XMMUYECKHE CBOICTBA, KaueCTBEHHAs peaklus Ha (peHos, npuMeHeHue GeHoa.
AJNBIeTUABI: TOMOJIOTUYECKUH psill, 001Ias popmyrna, HOMEHKIATypa
[IpenenpHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKH psif, o0mas ¢popmyia,
HOMEHKJIaTypa
OCHOBHBIE TIOJIOKEHUSI TEOPUH XMMHUYECKOIO CTPOCHUS OPraHWYECKHX coeluHeHuil A.M.
byrneposa.
XHWMHYECKUE CBOWMCTBA TIJIFOKO3bl: OKHUCIEHUE B IJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B
COpOHT, CIUPTOBOE OPOKECHHE.
Hanummre ypaBHeHHs peakiuii B3auMOJEHUCTBUS YKCYCHOW KHCJIOTBI: a) C MarHuem; 0) c
XJIOPOM; B) C TUAPOKCUAOM HaTpusi; Ha3oBUTE MpOAYKTHI peakiiuid.
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—CH3; 2) CH;—COO—CHz3
3) CH;—CH>—0O—CHz3 4) CH;—CH>—COOH
K amunam otHOcATCs:

A. CeHsNHCH3  b. (NH2).CO  B. CH3COONH4

I'. CH3CONH . CH3NH> E. (C2Hs)3N
Kaxkas cBa3b sABiIs€TCS HENTUIHOMN?
A. -CO-NH; B. -COO™ "NH:s- B. -CO-NH- T'. -CO-O-

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, COJepIKallee pa3IMyHble MOHOMEpHBbIE 3BEHbS,
Ha3bIBACTCHI. ..

IIpaBuio MapkoBHUKOBA.

Hanummre ypaBHEHUS peaKIuy 10 MpaBuiTy MapKOBHHKOBA

Uro HazeiBaeTca nzoMepamu? [IpuBeaure npumepsl

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

HanummTe 1BeTHBIE peakiiuy Ha OeNKH.

[lepeuncnaure Haubojee WIMPOKO PACHPOCTPAHEHHBbIE IUIACTMACChl HMX HPHUMEHEHHE.
Knaccudukanms BoJIOKOH.
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3.  KPUTEPUUM OLHEHKH

OneHka yCTHOTO OTBeTa HAa NMOCTABJIEHHbIE BONIPOCHI
OuneHka «OTJIHMYHO»:
- OTBET MOJIHBIN U PAaBUIbHBIA HA OCHOBAHUM N3Y4YECHHBIX TEOPUN;
-MaTepHall U3JI0KEH B ONPENEICHHON JIOTHYECKOH MOCIEI0BaTEIbHOCTH;
-BBIIIOJIHEHUE BCEX MPAKTUUECKUX 3aJlaHUH B TEUEHHE CEMECTPA CO CPEJHUM OalIoM HE HIKE «4»;
- OTBET CaAMOCTOSITEIIbHBIMN.
Onenka «xopomo»:

- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

- MaTepuall U3JI0KEH B OIPEACICHHON JIOTMYECKOM IIOCIEAO0BATEIBHOCTH, MIPU 3TOM JOIIYLICHBI
JIBE-TPH HECYIIECTBEHHBIE OMIMOKHU, UCITPABICHHBIE MO0 TPEOOBAHUIO MIPENOaBaTEII.

-BBIIIOJIHEHUE BCEX MPAKTUUECKUX 3aJaHUH B TEUCHHE CEMECTPA CO CPEIHUM OAJUIOM HE HHMKE «4».

OneHka «yJA0BJICTBOPHUTEIBHO»:

- OTBET MOJHBIM, HO IpU 3TOM [OMNYILIEHAa CYUIECTBEHHass OIIMOKAa MM OTBET HEMOJIHBIMH,
HECBSI3HBIN.

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

OuneHka «Hey10BJIeTBOPUTEIBHO»:

- TpU OTBETE OOHAPYXKEHO HEMOHMMaHHE OOYYaAIONIMMCS OCHOBHOTO COJEpKaHUs Yy4eOHOTO
MaTepuaiga WM JOMYIIEHbl CYIIECTBEHHbIE OIIMOKM, KOTOpble OOYYAIOLIUICS 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. I'abpuensu, O.C. Xumus.10 knacc: yueOHuk: 6a30Bbiid ypoBeHs/O.C. 'abpuensn.-10 uza., crep.-
Mockaa: IIpocsenienue, 2022. - 191c.- ISBN 978-5-09-088177-7.- TeKCT HEMOCPEACTBEHHBIH.

OJI.2. T'abpuensn, O.C. Xumus. 11 kiacce: yueOnuk: 6a30Bbiii ypoBeHs/O.C. ['abpuensn.- 9 u3n., crep.-
Mockaga: IIpocsenienue, 2022. - 223c¢.- ISBN 978-5-09-088256-9.- TekcT HEMOCPEACTBEHHBIH.

JlonoJiHMTEIbHAS JINTEPaTypa

JULL. Xwumus: yueOHUK ans  cpeaHero mnpodeccuoHampHoro obpaszoBanusi/  1O. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox oOmeit pepakuuen I'. H. daneeBa. — 2-e wu3fm.,
nepepab. u jgon. — Mocksa : FOpaiir, 2024. — 431 c. — (IIpodeccuonansuoe obOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : anmekTpoHHbIi // O6pa3oBatenpHas miaTdopma FOpait [cait]. —
URL: https://urait.ru/bcode/537876 (nata obpamienus: 21.06.2024).

JUL2. Tynukun, E. U. Xumusa. B 2 u. Yacts 1. OOmas v HeopraHuueckas XUMUS @ YYEOHUK JUIs

cpeanero npodeccuoHanbHOro obpazoBanusi / E. U. Tynukun. — 2-e¢ u3n., ucnp. u jgon. — Mocksa :
FOpaiit, 2023. — 385 ¢. — (IIpodeccuonansuoe odpazosanue). — ISBN 978-5-534-02748-8. — Teker :
3JIEKTPOHHBIN // O6pazoBarenbHast mwiatdopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/513730 (mata oopamenus: 21.06.2024).
JUL3. Tymukun, E. . Xumus. B 2 u. Yacte 2. Opranunyeckas XUMHUS : YYEOHUK JUIsI CPEAHETO

npodeccuonansHoro oodpaszosanus / E. WM. Tynukua. — 2-e¢ u3m., ucnp. U gon. — Mocksa : HOpaiir,
2023. — 197 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02749-5. — Tekct
JIEKTPOHHBIN // OO6pazoBarenbpHast wiaropma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/513731 (nata obpamienus: 21.06.2024).

JUL4. Xumusa. 3amadavik: ydeOHOE TocoOHMe JUIsl CpeaHero MpoQecCHOHAIBHOTO o0Opa3oBaHus /
10. A. JleGenes [u np.] ; mox obmei penakiueit I'. H. daneeBa. — Mocksa : IOpaiit, 2024. — 236 c. —
(ITlpodeccuonanbuoe odpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : 2JEeKTpOHHBIN //

O6pazoBarenpHas miardgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/537886 (nata obparmieHus:
21.06.2024).
JULS5. Andunorenoa, U. B. Xumus. bazosbrii ypoBenb: 10—11 kmaccel : yuyeOHUK ISl CpPEIHETO

obmiero oopazoBanus / M. B. Audunorenona, A. B. badbkos, B. A. IlonkoB. — 2-¢ U3a., HCIP. U JOM. —
Mocksa : Opaiit, 2024. — 290 c. — (OO6meo6pa3zoBarenbHbliil 1uKi). — ISBN 978-5-534-16098-7. —
Teker : JJIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/544870 (nata obpamienus: 21.06.2024).

HNugpopmannonnsie pecypesl MuTepHera:

NP.1 OO6pa3oBarenbHas miatdopma. s By30B u ccy3oB. FOpailt : odum.caiit. URL: https://urait.ru/
(mata oOpamenusi: 13.06.2024). — Pexum pgocTyma: Uil 3apeTUCTPUp. MOjdb3oBaTeneid.— TekcT
JJIEKTPOHHBIN

NP.2. [Tudposas 6ubnuoreka [PRsmart ONE : odum.caiit. URL: https://www.iprbookshop.ru/ / (mata
obOpamenust: 13.06.2024). — Pexum goctyna: A 3apeTUCTPUP. MOTb30BaTeneil. — TeKCT AIeKTPOHHBIN
NP.3. Akanemuk.: CnoBapu u sHimkimoneauu: odwui. cant. URL: https://www.iprbookshop.ru/ / (mara
obpamenust: 13.06.2024). — TekcT IeKTPOHHBIN

NP 4. DneKTpOHHO-O0UOIMOoTeUHAS cucremMa - AKxaneMAYeCcKuni KOJUIEIK: URL:

41


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

https://academicol.ru/cTyneHTy/>nekTpoHHO-OnOIMOTeUHass-cucTeMa/ (nata obpamenus: 17.06.2024). —
TekceT aneKTpOHHBIN

WP.5. becrutatHas snekTpoHHas Oubnmoreka omiaiiH "EnnHOE OKHO K 00pa3oBarelbHBIM pecypcam':
URL: https://web.archive.org/web/20191122092928/http://window.edu.ru/ (mara oOpareHus:
17.06.2024). — TekcT 3JIEeKTPOHHBII

HP.6. DnekTpoHHO-0MOMMOTEUHast cuctema i yaeOHbix 3aBefaeHuii. BOOK.ru: URL: https://book.ru/
(mara o6pamenus: 13.06.2024). — TekcT 2IEKTPOHHBIN

HP.7. Dnextponnas Oubiauoreka mo xumMuu. KHUTH ¥ aHaIMTHYECKHE 0030phl. YueOHUKH. JKypHabl.
VYyeOnble ©0a3bl gaHHBIX. HoOeneBckue NpeMuu 1O XUMUH. https:/ www.chem.msu.ru/rus/ (mara
obpamienusi: 21.06.2024).
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