





Ilepeuens komnemenyuii ¢ yKasanuem 3manos ux popmupoeanus
15.03.02 — TexHONOTMYECKHE MAIIUHBI M 000PYI0OBaHHE
IMpodue moaroroku: «O60pya0BaHME HedTerasonepepaboTKny

Omanwt hopmuposanus Komnemenyuu Haumenosanue
Huoexc Cooeprcanue »
IlIpakmuueckue Jlabopamopnuie Kypcoeoii npo- OUEeHOUHO20
KomnemeHyuu KomnemeHyuu Jlexyuu
3auaAmus 3auAmus exm (paboma) cpeocmea
3HaeT OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUHBIX
JWICIIATUTIH, METOIBI 00pabOTKU pe3ylIbTaToB H. Tema 3, Tema 4, H.
OINK-1.1 SKCIIEPAMEHTA, METOJIBI MATEMaTHIECKOTO aHa- Tema 1-11 ¢ Tema 9 N
&l
. npedycmompeHul npedycmompeHul
JM3a U MOJICNIMPOBAHUS B MPOGECCUOHATBLHON
JeATEebHOCTH
Jlabopamopnule
YMeeT NpUMEHSATh TEOPETUYECKUE 3HAHUS U 5
abombi,
9KCTIEPUMEHTAIbHBIE METOABI HCCIEIOBaHMS P
IIpU pacyeTe M NPOEKTUPOBAHUU 3JIEMEHTOB He Tema 3, Tema 4, He KormpotoHbvle
OIlK-1.2 pa p P p Tema I -11 Tema 9 pabombo,
TEXHOJIOTHYECKOTO 000pYAOBaHUS, MPOBO- npedycmompeHul npedycmompeHul
9K3aMeH
JIUTh aHAJIM3 ¥ KPUTHYECKU OLICHHBAThH I1OJTY-
YEHHBIEC DKCIIEPUMEHTAJIbHBIC IaHHbIE
Bnaneer ocHoBaMu (hyHJJaMEHTAIBHBIX TEO-
puH, HaBBIKAMU KCIIOJI30BAHUS MaTeMaTHye- Tema 3, Tema 4,
He He
OIIK-1.3 CKOTO armapaTta, HaBbIKaMH paboTHI ¢ MIHPO- Temwr 1-11 Tema 9
npeodycMompeHsi npeoycMompeHsi
KHM KPYT'OM TE€XHOJIOTHUECKOTo 000pyI0Ba-
HUS

Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyio)

Min, éannoe Max, 6arnos
Ouyenounvle cpeocmea Kon-60 N .
(ba3zoewtii yposens) (nosviuennwlil ypoeens)
Jlabopamopnas paboma 5 20 30
Koumponvuas paboma 2 16 30
OK3zamen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Mudposoe
BbIPaKeHne

Beipa:kenue B
dajl1ax:

CnoBecHoe BbIpaKke-
HHe

Kputepuu oueHKH HHAMKATOPOB I0CTHKeHUsI TPH (hopMe KOHTPOJIA:

JK3aMeH / 3a4€T ¢ OLeHKOM

3a4erT

87-100

OTimyHO
(3auTeHO)

OreHKa «OTIIMIHOY» BBICTABISIETCS CTYACHTY, €CIIH TEOPETUIECKOE COAEpKaHne Kypca
OCBOCHO TOJTHOCTBIO, Oe3 TPO0eIIOB; HCUEPIBIBAIOIIE, [TOCIIEIOBATEILHO, YETKO H JIO-
THYECKH CTPOMHO M3JIaraeT Marepuai; CBOOOTHO CIIPaBIIAETCsS C 3aja9aMH, BOIIPOCAMHU
U APYTUMH BHJaMH NPUMEHEHUs] 3HaHWH; HCIONb3YET B OTBETE JOMOTHUTEIBHBIA Ma-
Teprai BCE MPEIyCMOTPEHHBIE MPOrPaMMOW 3a/IaHWS BEHITIOHEHBI, KAYeCTBO MX BHI-
TIOJTHEHMS OIICHEHO YMCIIOM 0aJlioB, OJIM3KMM K MaKCHUMAIBHOMY; aHAIN3UPYET TOITy-
YeHHBIC PE3YJIbTAThl; MPOSBISIET CAMOCTOSTEILHOCTD MPH BHITIOJIHEHUH 33 JaHUH

74 - 86

Xoporo
(3a4TeHo)

OLeHKa «XOpOLIO» BBICTABIACTCS CTYACHTY, €CIH TEOPETHUECKOE COEpKaHuEe Kypca
OCBOCHO TIOJIHOCTBIO, HEOOXOTUMbIC TIPAKTUYCCKUE KOMIICTCHIIMA B OCHOBHOM C(hop-
MHPOBaHbI, BCE MPEIyCMOTPEHHBIE TPOrpaMMoi 00ydeHuns yaeOHbIe 3aaHusl BBITOM-
HEHBI, KAUeCTBO MX BBITIOJIHEHUS TOCTATOYHO BBICOKOE. CTYICHT TBEPIO 3HACT Mare-
puai, TpaMOTHO U MO CYILECTBY M3JIAaraeT €ro, He JOMYCKasl CYIIECTBEHHBIX HETOYHO-
CTEI B OTBETE Ha BOIIPOC.

60 -73

Y I0BNETBOPUTEITEHO
(3auteHo)

OreHka «yZOBIETBOPUTENBEHO» BBICTABILIETCS CTYAEHTY, €CIIH TEOPETUIECKOE COAEP-
JKaHHE Kypca OCBOGHO YaCTHYHO, HO MPOOENbI HE HOCAT CYLIECTBEHHOTO XapakTepa,
OOJNBIIMHCTBO NPEIYCMOTPEHHBIX NPOrpaMMON 3a/laHUil BBINOJIHEHO, HO B HUX HMe-
F0TCSL OIIMOKH, IIPH OTBETE HA TIOCTAaBJICHHBINA BOIPOC CTYACHT JOIyCKAaET HETOUYHOCTH,
HEJIOCTATOYHO TPAaBUIIbHBIC (OPMYIHUPOBKH, HAOMIOAAIOTCS HAPYIICHUS JIOTHUECKON
TOCJICI0BATENLHOCTH B M3JI0KEHUH IPOTPAMMHOIO MaTepuaia.

OneHka «3auTeHO» BBICTABIIAETCS
CTYIEHTY, €CJIM OTBETHI Ha BOIPO-
CBl 110 TEMaM AWCLUIUIMHBI MOCIIe-
JIOBaTENbHBI, JIOTHYECKU H3JI0XKe-
HBI, JOITYCKAIOTCS HE3HAYNUTEIIbHBIE
HeJI0YeThl B OTBETE CTYJEHTa, Ta-
KHE KaK OTCYTCTBHE CaMOCTOS-
TEJIBHOTO BBIBOJIA, pEYEBbIC OIINO-
KU U TIp

Hwxe 60

HeynosnerBoputennsHO
(He 3a4TeHo)

OreHka «HEyIOBJIETBOPUTENILHO) BBICTABISIETCA CTYIEHTY, €CJIM OH HE 3HAeT 3HA4YM-
TENTPHOM YaCTH TPOTPAMMHOIO MaTepHaja, JIOIyCKaeT CYIIeCTBEHHBIE OIIMOKH, He-
YBEPEHHO, ¢ OOJBIIMMH 3aTPyJHEHHUSMH BBITIONHSAET MPaKTUUeCKUe paboThl, HE0OX0-
JIIMBIE TIPAKTUYECKHE KOMIIETEHIIMH He C(POPMHPOBAHEI, OOJBITMHCTBO MPEILyCMOT-
PEHHBIX MPOTpaMMOi 0OydeHHsl y4eOHBIX 3aJIaHWI HE BBITIOJIHEHO, KaYeCTBO MX BbI-
TIOJTHEHHSI OIICHEHO YHCIIOM OAIIOB, OJM3KHM K MUHAMAITBHOMY

OrleHKa «HE 3a4YTEHO)» BBICTABIISA-
eTCsl CTY/ICHTY, ©CITH CTYJICHT He
3HACT OCHOBHBIX HOHHTI/Iﬁ TEMbI
IUCIMIUIMHBI, HE OTBEYAET Ha JI0-
IIOJIHUTCIIBHBIC W HABOIAIIIHNE BO-
TPOCHI TIPETIOIABATENSI.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexkaMCKUi XMMHUKO-TEXHOJIOTMYECKUNA HHCTUTYT ((humua)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Mexanunueckuii paxkynbreT
Kadenpa Heprexummuaeckoro cuaTe3a

BOHPOCLI AJISI MOATOTOBKH K 3K3aMEHY

o aucoumuivge 51.0.20 OcHOBBI TEXHUYECKOU XUMUH
(naumenosanue oucyuniumot)

1. 3amauu u cofepkaHue Kypca. XUMHUS — HayKa O BEIIECTBaX U MX MpeBpalieHuax. KoHenTyanpHble chcTe-
MBI XUMUH — YYEHHE O COCTABE BEIIECTB, YUCHHE O CTPOCHUE BEILECTB, YUEHHE O XUMHUYECKHUX MPEBPAICHH-
fIX.

2. Crpykrypa [1C: neprospl, rpymiisl, MOArpyHIsl. [leproqyHOoCTs CBOMCTB 3JIEMEHTOB U BEILIECTB.

3. Xumus u sxosorust. [Ipo6ieMbl 3aIUThI OKPYKAIOIIEH CPEIbL.

4. IlpocTeie BemecTBa MeTaiutbl. O0IIHe CIIoco0bI TOMy4YeHus. XUMIYeCKHAe CBOWCTBA.

5. Kopposus MetamioB. MeToibl 3a1UThl OT KOPPO3HUH.

6. [IpocTeie BemecTBa MeTainibl. OOIIME CIOCOOBI OMyYeHHs. XMMHYECKHE CBOHCTBA.

7. CBOWCTBa pacTBOPOB HEAEKTPOIUTOB (KOJUIMTaTHBHBIE CBOMCTBA). OcMoc. OcMOTHYECKOE IaBJICHHE.
Ypasaenue Baat-I'odda s ocMOTHYECKOTO TaBICHHUS.

8. 3akoH Payns s uneanbHbIX U CHITbHOPa30aBICHHBIX PACTBOPOB.

9. Cnencrus u3 3akoHa Payis. [loBbliieHre TeMriepaTypbl KUIEHUS U TOHDKEHUE TEMIIEPATYPhI 3aMep3aHus
PacTBOPOB.

10. Cro¥icTBa pacTBOPOB HEIEKTPOIUTOB (KOJUTUTATUBHBIE CBOMCTBA). M30TOHMYECKMI KOA((HUIHEHT.

11. KauecTBeHHBIH 1 KOJIMYECTBEHHBI aHATN3BI B XUMHH.

12. ®dus3nueckue, XUMUYECKUE U (PU3UKO-XUMHYECKHE METO/Ibl aHAIN3A.

13. ®oromerpuieckue MeTo bl aHann3a. 3akoH byrepa-Jlambepra-bepa. AnanuTiyeckuii curHa.

14. Xpomarorpaduyeckue MeTo Il aHau3a. ToHKkocoiHas xpomarorpadust. Kononounas xpomarorpadusl.
15. DnexTpoxumudeckne MeTobl anann3sa. [lotenimomerpust. Ypasaenne HepHera.

16. IloHATHE O CKOPOCTH XUMHUYECKOH peakuyu. PakTopbl, BIMSIOUME HA CKOPOCTh XUMUYECKON peakLuu.

17. Kunernueckue ypaBHeHus. Y paBHenue Bant-I'ogda.

18. IlousTHE YHEPTUH aKTUBAIUU. Y paBHEHHE AppeHnyca.

19. TlonsiTue o Mexanu3me peakiyu. KaranuszaTopsl, UX poiib B XUMHYECKOM MPOLIECCE.

20. Teopus cTpoeHus opranndeckux coeauHennii A.M. bytieposa. 3omepust opraHHYecKrX COeTUHEHHH.
21 Knaccudukanysi OpraHuuecKux peaknuuil. Peakiyu 3amMereHust 1 MprUCcOeTNHEHHS, OTIIETIICHHUS, MOJIEKY-
JISIpHBIE TIEPETPYIITITUPOBKH.

22. Knaccugukanus opraHnueckux coeiMHeHuH. SIBnenue romonorni. OyHKINOHAIBHBIE TPYIIIHL.

Habop yTBepKIIeHHBIX AK3aMEHAIMOHHBIX OMJIETOB XpaHUTCS Ha Kadenpe. MakcumambHOE KOJIMYe-
CTBO 0aJJIOB, KOTOPOE CTYAEHT MOKET MOJY4YHTh 3a 3Kk3aMeH -40. MuHUMalIbHOE KOJIMYECTBO 0aslIoB 3a K-
3ameH — 0 .



Max

Ixzamen 40 da,s10B

Kpumepuu OUECHKU YCIMHbIX OMEEmoe 06ylmmmuxc;l bannw

OTBeT OIICHUBACTCS OTMETKOI «5», eclii 00YYarOIIHUIACS: TOJHO PACKPBUT COICpKaHKe MaTepuaia B 00b- | 35-40 OamioB
eMe, MPEYCMOTPEHHOM IIPOTPAMMOiL; U3JI0XKUIT MATEPHAI TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJB3Ys TEPMH-
HOJIOTHIO U CUMBOJIMKY TPEAMETa, B OMPEICICHHOMN JIOTHYECKOH MOCIIEA0BaTeIbHOCTH; MPABUIBHO COCTa-
B (hOPMYJIBI COSIMHEHHIT ¥ YPABHEHHUS XUMIYECKUX PEAKIIUii, COITyTCTBYIOIINE OTBETY; MOKa3al yMEHUE
WILTFOCTPUPOBATH TEOPHIO KOHKPETHBIMHU MPUMEPAMHU, IPUMEHSThH €€ B HOBOM CHTYAIIMH MPH BBIMOTHEHUH
MPAaKTHYECKOTO 3aJaHMs; MPOJEMOHCTPUPOBAJ 3HAHUE TEOPUH paHee M3YyYCHHBIX COIMYTCTBYIOIIHMX TEM,
cOPMHUPOBAHHOCTH M YCTOMYMBOCTh MCIIOJIB3YEMbIX MPU OTBETE YMEHHUIT M HABBIKOB; OTBEYA CAMOCTOSI-
TENbHO, O€3 HABOMAIIMX BOIMPOCOB IPEIOJABaTelisl; BO3MOXKHBI OJIHA-IBE HETOYHOCTH TPH OCBEICHUC
BTOPOCTEIICHHBIX BOIPOCOB MJIM B BBIKJIAJIKAX, KOTOPBIC O0YJAIOIINICS JIETKO UCIPABMIT TIOCIIC 3aMEYaHHs
npemnoaaBates, ot 86 10 100 % yueOHOTO MaTepuaa.

OTBeT OLICHUBACTCS OTMETKOM «4», €CIIi Y/IOBJIECTBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha OLEHKY «5», Ho | 30-34 Gamia
NPH 3TOM HMMEET HEKOTOPbIE M3 HEIOCTATKOB: B M3JIOKEHUH OIMYIIEHBI HEOONbILKE IPOOebl, HE HCKa-
3uBIIEE SKOHOMETPUUECKOE COZEpIKaHUE OTBETa; NOIMYIIEHbl OJWH — [Ba HEAOYETa IPU OCBEILEHHU OC-
HOBHOTO COJIEp’KaHMS OTBETA, HCIIPABIICHHBIE [I0CIIE 3aMEYaHus IPerofaBaTess; AOIyIICHbI OIIMOKa W
Gosiee IByX HENOYETOB IPU OCBEIIECHWH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKAaX, JIETKO HCIIPaB-
JICHHBIE TIOCIIE 3aMEeYaHMs IperiofaBaTents, ot 74 1o 83 % ydeOHOro MaTepuana.

OtMeTKa «3» CTaBUTCS B CIEIYIONMX CIy4asx: HEMOJIHO PAacKPBITO COZlepkaHue MaTeprana (cogepxanne | 24-29 Gamios
M3II0KEHO (hparMeHTapHO, HE BCeT/ia MOCIIEA0BATENbHO), HO TIOKa3aHO 00Iee MOHUMaHKE BOIIPOCca H MPo-
JEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IJIsI YCBOSHUS POTPAaMMHOTO MaTepuaja; UMEIICh 3aTpyIHe-
HUSl WM JIOMYIIEHBI OIIMOKM B ONpENEICHNH TePMUHOJIOTHN AWCIHIUIMHEI, PEAKIUAX, BBIKIAIKAX, HC-
TIPaBJICHHBIE I0CIIE HECKOJIBKUX HABOJSIIMX BOIPOCOB INPETIOAABATENS; OOyJAIONIHiiCS HE CIPABHIICS C
MPUMEHEHUEM TEOPHUH B HOBOM CHTYAIIMH TIPY BBINOIHEHUH IPAKTUYECKOTO 33/IaHMs, HO BBITIOIHMII 3a/1a-
HHA 0053aTeTBHOTO YPOBHA CIOXKHOCTH TI0 JaHHOW TeMe; MPH JIOCTaTOUHOM 3HAaHMU TEOPETHYECKOTO Ma-
Tepuajia BBISBIEHA HEJ0CTaTOYHAsi C()OPMHUPOBAHHOCTh OCHOBHBIX YMEHHMH M HaBBHIKOB, 0T 60 10 73 %
y4eOHOro MaTepHaa.

OTMeTKa «2» CTaBUTCS B CIEAYIOLHMX CIydasx: He pacKphITO OCHOBHOE COfiepKaHMe yueOHoro Matepua- | 1-23 Gamia
J1a; 0OHAPY)KEHO HE3HAHHE OOYYArOIMMCsT OOJIBIIEH WM HAUOOJICe BAXKHON YaCcTH yueOHOro mMaTepuaa;
JOMYHICHBL OIHI/I6KI/I B OIIPCACIICHUN HOHHTI/II71, IpHU UCOJIL30BaHUU TEPMHUHOJIOTUN JUCHUILUINHBI, B (bOp-
MyJlax, ypaBHEHHUSIX, B BBIKJIAJIKaX, KOTOPbIE HE WCIPABIEHBI MOCIE HECKOJIBKHX HABOJUIINX BOIPOCOB
npenosasateisi, Meree 60 % ydeOHOTO MaTepHaa.

Obwan knaccugurkayus ouiuoox

[Ipu olieHKe 3HAHMI M YMEHHH y4alluXcs YYUTHIBAIOTCS BCe OIMOKHU (TpyObie M HErpyObie) U
HEIOYETHI.

I'pyObIME cunuTaOTCH OIIMOKK: HE3HAHWE ONpECIICHIs] OCHOBHBIX TIOHSTHI, 3aKOHOB, IIPABHII,
OCHOBHBIX TIOJIOKCHUH TEOpPHH, He3HAHHE QOpMyJi, OOMICTTPUHATHIX CHMBOJIOB 00O3HAYEHUI BEJIWYHH,
eIVHUI] WX M3MEpEeHUs; He3HaHWe HAUMEHOBAaHWH EIWHUI] U3MEPEHHUsS; HEYMEHHUE BBIJCIUTH B OTBETE
IJIaBHOE; HEYMEHUE NMPUMEHSTh 3HAHUS, allTOPUTMEI JIJIs PELIeHUs 3a/1a4; HEYyMEHUE JIeNIaTh BBIBOJBI H
00001IeHNSI; HEYyMEHHE YUTaTh U COCTABIISATH (DOPMYIIBI M YpaBHEHHUS PEaKIIMi; HEYMEHHE TT0JIb30BaThCS
IEPBOUCTOYHHUKAMH, y‘IeGHI/IKOM n ClpaBOYHHUKaMH; IIOTEPSA KOPHA HIW COXPAaHCHHUE IMOCTOPOHHETO
KOpPHSI; OTOpackiBaHre 0e3 OOBSICHEHUI OJHOTO M3 HHX; PAaBHO3HAYHBIC MM ONIMOKU; BHIYMCIUTEIHHBIC
O]_HI/I6KI/I, €CJIX OHU HEC SIBJIIAKOTCSA OHHCKOP‘I; JIOTUYCCKHUC OHII/I6KI/I.

K HerpyobIM omMOKAM OTHOCATCSI: HETOYHOCTH (HOPMYJIMPOBOK, ONPEIACIICHUH, MOHSATHH,
TEOpHUH, BbI3BaHHAS HEIMOJHOTOW OXBaTa OCHOBHBIX MPH3HAKOB OMPEAETSAEMOrO MOHSATHS WIH 3aMEHOU
OIHOTO - JBYX W3 O3TUX NPHU3HAKOB BTOPOCTCIEHHBIMH; HETOYHOCTH (OPMYIBI COCIUHEHHS WIN
YpaBHCHUA pCaAKINU, HepaHHOHaHBHBIfI METO/J pCHICHHA 3aa4i WX HEAOCTATOYHO HpOHYMaHHBIﬁ IIJIaH
oTBeTa (HApyIIEHWE JIOTWKW, TIIOJIMEHA OTJIENBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH);
HEPalMOHAILHBIE METO/IBI PA0OTHI CO CIIPABOYHOM U IPYTrOH JIMTEPATYPOil; BHITOIHATE 3aJaHUsI B O0IIEeM
BHJC.

Henoueramu SIBJSIIOTCS: HEepalMOHAIbHBIC ITPUEMbI BBIYMCICHUN U MPeo0pa3oBaHuil; HEOPEK-
HOE BBITIOJTHCHHE 3aITUCEH, CXeM PEaKIIHiA.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Mexanunueckuii paxkynbreT
Kadenpa Heprexumuieckoro CuHTE3a

VY4eOHBIM MIaHOM JUIS 00yYaroIIuXcsl MPEAYCMOTPEHO TPOBEJCHHUE J1a00PATOPHBIX 3aHATHH IO
mucrriumae 51.0.20 OcHOBBI TEXHUYECKON XUMUH.

JIabopaTopHBIe 3aHATHS MO AUCIUILINHE IPOBOAATCS B CIEIHATLHO 000PYIOBAaHHBIX jaboparo-
pHUsX C IPUMEHEHUEM HEOOXOJIUMBIX CPEJICTB OOyUYSHHS: JIAOOPaTOPHOrO 00OPYAOBaHUs, 00PA3IOB IS
HCCIIEN0BaHUI, METOAUYECKUX ITOCOOHUHA.

Ienp poBeneHus 1a00PaTOPHBIX PAOOT - MPAKTUYECKOE OCBOCHHE TCOPETHUSCKHUX TMOJOKCHHMA
JICKIIMOHHOTO MaTephaia, a Takyke BeIpabOTKa CTYACHTAMH OMPEAETICHHBIX YMEHHUH U HABBIKOB CAMOCTO-
ATEILHOTO YKCIIEPHUMEHTHPOBAHHS.

KommiekT 1adopaTopHbIX padoT

o gucrruinae 51.0.20 OcHOBBI TEXHHYECKOH XUMUAU
(naumenosanue oucyuniumnsi)

Tema Ne 3

JlaGopaTopHas padoTa Ne 1 CiocoObl MoTy9eH!s: 1 XUMHUYECKHE CBOMCTBA METAJUIOB M MX COEMHEHUHN

AxwmeroB, H.C. JlabopaTopHble U ceMUHapCKHE 3aHSTHS M0 OOIIeH W HEOpraHWYECKOW XUMHUH. y4ed. Mmoco-
oue/ H.C. Axmeros, M.K. A3uzoga, JI.U. bagpiruna.-Onexrpon. nan.-CI10.: Jlans, 2014.-368 c.

[ana o0111ast xapakTeprucTHKa METaITIOB. PaccMOTpeHb! CBOHMCTBA MPOCTHIX BEIIECTB, OKCUIOB M THIPOKCUIIOB
XpOMa, YMEHBIIEHHE OCHOBHBIX M YCHJICHHE KUCIOTHBIX CBOWCTB C YBEIWYEHNEM CTEIIEHH OKUCIICHHS; U3Me-
HEHUSI BOCCTAHOBHMTEIIbHO-OKHCIIUTEIBHBIX CIIOCOOHOCTEH; BIMSHHE CpEllbl HA XapakTep 00pa3yroIuxcs
npoayktoB. IIpuBeaeHsl 3a1aHus] KOHTPOJIS, MPEIOKEHbI METOUKH BBITIOJTHEHHUS OIIBITOB.

JlaGopaTopHast padora Ne 2 CriocoObl NONyYeHHUs] M1 XUMUYECKHE CBOHCTBAa HEMETAIJIOB U UX COE/IMHE-
HUI

Axwmero, H.C. JlabopaTopHble U ceMUHapCKHe 3aHATHSI 10 OOIIeH U HEOpraHUIECKOM XUMHUH. yuel. Tocooue
/ H.C. AxmeroB, M.K. Azusosa, JLU. bagsruaa. — Dnextpon. gan. — CII6. : Jlanp, 2014. — 368 c.
IIpocTrle BelecTBa U CI0KHBIE COETUHEHHS: CTPOSHHUE MOJIEKYJI, METObBI TOTyYEHUs], CPaBHEHHE KHUCIIOTHO-
OCHOBHBIX U OKHCITUTEIFHO-BOCCTAHOBUTEIIHLHBIX CBOMCTB. VcciaeoBaHO BIHSIHUE CPEIbl HA OKHUCIUTENBHYIO
AKTMBHOCTb KHCIIOPOJICOAEpk alMX conel. IlpuBenens! 3aiaHns KOHTPOIIS, IPEATI0KEHbBl METOIUKH BBIITON-
HEHUS OTIBITOB.

Tema Ne 4

JladopaTtopHas pa6ora Ne 3 KoymnratuBHbEIE CBOWCTBA PACTBOPOB

Axwmeros, H.C. JIabopaTtopHbIe M CEMHUHAPCKIE 3aHATHS 10 O0IIeH M HEOPTaHMUECKOW XUMUH. yuel. mocobme
/ H.C. AxmeroB, M.K. Azu3osa, JLU. bagsirunaa. — Dnextpon. gan. — CII6. : Jlanp, 2014. — 368 c.
OxapakTepr30BaHbl KOJUTMTATHBHBIC (KOJUICKTUBHBIE) CBOMCTBA PAcTBOPOB. J[aHbI MMOHSATHS MOJSUTHHOM KOH-
HEHTpAIN1, KPHOCKOITIMYECKOH 1 30yIFOCKONMYECKON MTOCTOSHHBIX pacTBopuTeneil. MccnenoBans! Temmepa-
TYPBI KPUCTAJUTU3AINH U KATICHUS PACTBOPOB HEAJIEKTPOJIUTOB.

JladopaTopHas pa6ota Ne 4 PaBHOBECHS KOMIUIEKCOOOPA30BaHM

Axwmeros, H.C. JlabopaTopHble 1 ceMUHApCKHE 3aHATHI [0 O0IIeH U HeOpraHNIECKOM XUMHUH. yuel. ocooue
/ H.C. AxmetoB, M.K. Azusosa, JL.U. Bagsiruna. — Dnextpon. gaH. — CII06. : Jlans, 2014. — 368 c.

JlaHbI MOHSTHSI XUMHYECKOTO PAaBHOBECHS, KOHCTAaHTHI PABHOBECHSI, KOHCTAHT HECTOMKOCTH M YCTOHYMBO-
CTH KOMILJIEKCa B pacTBope. PaccMOTpeHBI KOMIUIEKCHl aHHOHHOTO M KATHOHHOTO THIIA, UX CTyIIEHYaTas
MOHU3AIMs, B3aUMOCBA3b 3Hepruu ['m60ca U KOHCTaHTHI YCTOMYMBOCTH KOMILUIEKCA B PacTBOPE, PEaKLUU
3aMenieHus TUrasaoB. [IpeanoKeHbl METOANKY BBITIOJIHEHUS! OIBITOB.



Tewmbr Ne 7-10
JladopaTopHasi pa6oTa Ne S MeTopl OUMCTKY KHIKAX BelecTB. IIpocTas meperoHka.

L]env pabomoi:
1. Onpenenenune TeMIepaTypsl KHIIEHUS BEMIECTBA C METBI0 €T0 WACHTU()UKAIINN.
2. Hayuutbes paboTaTh CO CTEKIISTHHOM MOCYIOM.

Peaxmusbi:
JlaHbl YeThIpe KOJIOBI CO CHEMYIOIUMU KUIKOCTAMU: 1) Boma—m.xun. 100°C; 2) STUIOBBIA CIIUPT—11. KUMN.
78.1°C; 3) nzonporunoBeiid ciupt— m.xun. 82,4°C; 4) rekcan— m.xkun. 68°C.
Ipubopwr u obopyodosanue:

DneKTpuyecKas IUIMTKA, TepMoMeTp, koiba Ha 250 Mil., TpsMOM XOJOMWIBHUK, Hacaaka Bropia,
AJIOHX, IPUEMHHUK.

Buinoanenue pabomei:
1. OTMEpPUTH WK B3BECUTH OIPENEIIEMOE BEIIECTBO.
2. B ropnoBuHy neperoHHOW KOJObI BCTaBUTh XUMUYECKYIO BOPOHKY, HIDKHHN KOHEI KOTOPOH JOJKEH
HaxoIuTCcs HIKe OOKOBOro 0TBOAA KOJIOBI. Uepe3 BOPOHKY HATUTh XKHUIKOCTh, 00bEM KOTOPOH IOJDKEH
OBITH He OoJice 2/3 00BEMA MeperoHHOMN KOJIOBI.
3. B meperoHHyto K00y BHECTH «KHIIEJIKH» (KycOukd (apdopa Win NPOKaJCHHOTO KUPIUYa) IJIsl paB-
HOMEPHOT'O KUIIEHUS U JUIs IPeIOTBPAILCHHUS IIEPEerpeBa >KUAKOCTH.
4. B ropnoBuHy MeperoHHO# KOJIO0Bl BCTABUTH TepMOMETp. ETo ycTaHOBUTBH TakuM 00pa3oM, 4TOOBI PTYT-
HBIH MapuK TepMoMeTpa Haxonwics Ha 0.5 cM HHuKe OOKOBOI TPyOKH.
5. Conepxumoe KoaObl MEUIEHHO HarpeBath A0 KumeHus. Hauano neperoHku uiM T. KUneHus 3adukcu-
pOBaTh 0 MAACHUIO MEpBOH Kamiu B npuéMHuK. IlomyyeHHyro Temneparypy KUIICHHS CPaBHUTH C Tald-
JIMYHBIMHA 3HAUYCHUAMU TCMIICPATYP KUIICHUA BO3MOKHBIX )KHI[KOCTCP'I " OomnpeaciInTbL BEUIECTBO, BblAAaH-
HOE B Ha4aje OIbITA.
6. lleperoHky 3aKOHYMTH TOT/a, KOT/Ia Ha JTHE TIEPETOHHOMN KOJIOBI OCTAHETCS OKOJIO 5 MJI JKUIKOCTH.
7. Pa3o0path ycTaHOBKY, HAUWHAasI C IPUEMHHUKA.
8. CnenaTh BBIBOJIBIL.

Kpurepnii oneHku Bau
JlaGopaTopHas paboTa OTINYAETCS MOCIIEI0BATEIbHOCTBIO, IPABUIBHOCTBIO MOTy4EHHBIX PE3YIbTaTOB, BEIBO-
JoB. [Ipu oTBeTe Ha BOIPOCH! CTYJCHT IEMOHCTPUPYET XOPOILYIO CTEIIEHb BIIaJICHUS MPEACTABICHHBIM MaTe- 6

puasiom. OTBEThI POPMYITUPYIOTCS apryMEHTUPOBAHHO. OTCYTCTBHE OITHOOYHBIX OTBETOB.

JlaGopaTopHas paboTa OTINYAETCs MOCIEI0BATEIbHOCTBIO, IPABUIIBHOCTBIO MOTy4EHHBIX PE3YIbTaTOB, BEIBO-
JioB. IIpu oTBeTE HA BOIPOCHI CTYAEHT JAET JOCTATOYHO IIOJIHBINA OTBET, C HAPYILIEHUEM I0CIIEN0BATEILHOCTU 5
n3noeHus. EcTb HeOOIbIION MPOIEHT ONIMOOYHBIX OTBETOB.

JlaGopartoprast paboTa BBIIIOTHEHA ¢ TPYOBIMH OIMOKaMU, TTOTYyUYEeHHbBIE PE3YIIbTAThl 3HAYUTENFHO OTIIMYAIOT-
Csl OT MCTUHHBIX. Y CTYJICHTa OTCYTCTBYET YSTKHI OTBET HA MOCTABJICHHBIE BOIIPOCHI.

JlaGoparopHast paboTa He BHIIIOJTHEHA. 0




MuHHCTEpCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTUIECKHI HHCTUTYT ((rnan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BhICIIEr0 00pa3oBaHuUs
«Ka3zaHckuii HalIMOHAJIBHBIN HCCIIEIOBATEIbCKUA TEXHOJIOTMYECKUN YHUBEPCUTET)
Mexanunueckuii paxkynbreT
Kadenpa Heprexumuaeckoro cuHTe3a

Cemectp

3 (3aounas dopma)

KommnuiekT 3aanuii 1Ji1 KOHTPOJIbHBIX padoT

o gucruinae 51.0.20 OcHOBBI TEXHHYECKOH XUMUAU
(naumenosanue oucyuniumnsi)

1. Harmmmte opmynbsr okennos anemertoB K, Al, Cr B Bbicleii crernenn okucnenus. [laiite uM Ha3BaHHUE.
Kakue m3 HUX SBJISFOTCS KUCTIOTHBIMH, OCHOBHBIMHU U ampoTtepusiMu? Harmmimmte ypaBHEHHUS peaknuii, moj-
TBEPKAAOLIUE UX CBOMCTBA.

2. TTpu kaKo# KOHIeHTpaIK HOHOB AQ* (MOJIB/IT) 3HAUCHHE TTOTEHIIHATIA CEPEOPSIHOTO IEKTPO/Ia CTAHOBHUT-

KonTtpoabnas padora Nel o temam Ne 3-5
IIpumep

Cs1 paBHBIM CTaHIAPTHOMY ITOTEHIMATY BOJOPOIHOTO 3JIeKTpona?

3. Beruncnute, BO CKOJIBKO pa3 YMEHBLIUTCSI CKOPOCTh PEAaKLUH, MPOTEKaroIe B ra3oBoi (ase, eciu

MOHU3UTH Temnepatypy ot 120 mo 80°C. TemneparypHbIii KO3()QUIMEHT CKOPOCTH pEaKluu 3.

4. KakoBo 3Hau€HHUE SHEPTHH aKTHBAIMW PEAKIIMH, €CIIH TPH MOBBIIIEHHH Temreparypsl ot 290 mo 300

°C CKOpOCTb €€ yBeIHuuBacTcs B 2 pa3a’?

5. PactBop, conepxamuii 0,512 r Heanextponuta B 100 T GeH3omna, kpucramuzyetcs npu 5,296°C. Tewm-
nepatypa kpuctraummsanuu Oenzona 5,5°C. Kpuockommueckass koHcTaHTa 5,1°. Berauciante MONbHYIO

MacCy paCTBOPCHHOI'O BECHICCTBA.

KonTpoasnas padora Ne2 mo temam Ne 7-11
IIpumep
1. Xumudeckuil 371eMeHT, CIOCOOHBIN 00pa30BEIBATh HAUOOJIBIIIEE YHUCIIO COSTHHEHHI !

1) kucoposn

2) yraepon

3) a3or

|

4) pocop

2. I3oMepbl — BellecTBa, MMEIOIIUE

1) onmuHaKOBBII Kaue-
CTBEHHBIN U KOJINYe-
CTBEHBIN COCTaB, HO pa3-
JINYHOE CTPOCHUE KpU-
CTaJNINYECKOHN pEeIIETKU

2) OJIMHAKOBBII Kaue-
CTBEHHBIH U KOJIHYe-
CTBEHHBIH COCTaB, HO
pa3HOe CTpOeHHE MoJIe-
Kyl

3) pa3HO€e KOJIUYECTBO
aTOMOB YIJIEPO/Ia, HO
OJTMHAKOBOE KOJIHYe-
CTBO aTOMOB JPYI'HX

3JIEMEHTOB B MOJIEKYJIE

4) 0JJMHAKOBOE KOJIHUYe-

CTBO aTOMOB yTIIepoia,

HO pa3HoOe KOJMYECTBO
aTOMOB JIPYTHX 3JIe-
MEHTOB B MOJICKYJIe

3. Haubonee SJICKTPOOTPULATCIIbHBIM 3JICMCHTOM B MOJICKYJIC 3TAHOJIA ABJIACTCA:

1) yrnepon

2) a30T

3) xucnopog

4) BomopoJ

4. Kakyro 3J1eKTPOHHYIO KOHPHUIypaIlMi0 UMEET aTOM yriiepoja B BO30YKICHHOM COCTOSIHUH?

1) 1s?2s?2p*

2) 1s22s22p?

3) 1s%2s2

4) 1s°2s'2p®

5T 1/16p1/1z[1/13au1/1$[ dTOMOB yTJICpOJa B MOJICKYJIC

1 2 3 4 5 6
CH=C-CH,~CH=CH,-CH,

1) 1-sp? 2 - sp; 2)1-sp; 2-sp; 3)1-sp? 2-sp? 4)1-sp; 2-sp;
3-sp; 4-sp%5-sp% | 3-sp34-sp%5-sp 3-sp?% 4-sp% 5-sp% | 3-sp? 4-sp% 5-sp?
6 - sp® 6 - sp® 6 - sp® 6 - sp®

6. Peakiueil 3 JMMHUHUPOBAHUS SIBIISICTCS:

1)

I
o, t |
CH,-CH,-CH, + Br, ——» CH,; CH-CH, +HBr

CH,;-CH=CH, + Br, — CH,;-CHBr-CH,Br

3)

CH,-CHBr-CH,
2)

KOH/
CIEHPT

CH,-CH=-CH,+HBr

CroHy,
4)

t
— C;H,, + CG;Hy,




7. Opraaudeckoe BEIIeCcTBO, MOJICKYJsipHas ¢opmMyia kotoporo CsHip, OTHOCHTCS K TOMOJIOTHIECKOMY

paLy
1) anerunena | 2) sTuieHa | 3) Genzona | 4) meTaHa |
8. B Monekynax Kakoro BelIecTBa OTCYTCTBYIOT T-CBSI3U?
| 1) IMKIIOTIEHTEH | 2) U30IpeH | 3) ctupon | 4) MmeTunuukI00yTaH |

9. Jlns aneTusieHa HeXapaKTepHBI:

1) Hanmuume AByX 7-
CBSI3€l B MOJIEKYJIE

2) sp*-rubpuanszanus opouTaeii
aTOMOB yIJIepoOJia B MOJIEKYJIe

3) peakius rH-
PHPOBaHUS

4) Terpasapudeckas
(hopMa MOJICKYJIBI

10. AnkeHsl He BCTYINAIOT B pCAKIMHU CO CIICAYIOINIMMU BCIICCTBAMU

1) H.O

2) Na |

3) HBr |

4) KOH

CTYI[eHT JAOJIKCH BBINIOJIHUTH BCE KOHTPOJIBHBIC pa6OTLI.

Kpurepnii onenku Baja
JleMOHCTpHUpYET MOJTHOE MOHUMAaHUE MOCTABICHHON 3aa4n. J{aeT Jorudecku 000CHOBAHHBIH, MOJIHBIH U TIpa- 15
BWJIBHBIH OTBET Ha IOCTaBJICHHBIN Bonpoc. OTCyTCTBHE ONIMOOYHBIX OTBETOB.
JlaeT 70CTaTOUHO MOJIHBIN OTBET, C HAPYILIEHUEM OCIIEI0OBATEIbHOCTH U3JI0KEHUS. 12
JlaeT HemoHbIi OTBET Ha BOIIPOC. 8
Her otBera. 0

MakcuManbHOE KOJTMYECTBO OAJIJIOB 32 BHINIOJHCHHE KOHTPOJIBLHOM PabOThI CTYACHT Moiy4aer 15,
MUHHUMAaIIbHOE KOIH4ecTBO 6amioB — 0 .
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