





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

Omanwt hopmuposanus Komnemenyuu Haumenoseanue
Huoexc Cooeprcanue »
IlIpakmuueckue Jlabopamopnuie Kypcoeoii npo- OUEeHOUHO20
KomnemeHyuu KomnemeHyuu Jlexyuu
3auaAmus 3auAmus exm (paboma) cpeocmea
3HaeT OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUHBIX
JWICIIAIUTIH, METOIBI 0OpabOTKU pe3ylIbTaToB H. Tema 3, Tema 4, H.
OINK-1.1 SKCIIEPAMEHTA, METOJIBI MATEMaTHIECKOTO aHa- Tema 1-11 ¢ Tema 9 N
&l
9 npedycmompeHul npedycmompeHul
JM3a U MOJICNIMPOBAHUS B MPO(ECCHOHATHHON
JeATEebHOCTH
Jlabopamopnule
YMeeT NpUMEHSTh TEOPETUYECKUE 3HAHUS U 5
abombi,
9KCTIEPUMEHTAIbHBIE METOABI HCCIEIOBaHMS P
IIpU pacyeTe M NPOEKTUPOBAHUHU SJIEMEHTOB 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 MCIIOJIb30BaHUSI MaTeMaTHye- Tema 3, Tema 4,
He He
OIIK-1.3 CKOTO armapaTta, HaBbIKaMH paboTHI ¢ MIHPO- Temwr 1-11 Tema 9
npeodycMompeHsi npeodycmMompeHsvi
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 HHIMKATOPOB TOCTHKeHHsI TPH opMe KOHTPOJIS:

JK3aMeH / 3a4€T ¢ OLeHKOM

3a4erT

87-100

OTimyHO
(3auTeHO)

OreHKa «OTIIMIHOY BBICTABISIETCS CTYACHTY, €CIIH TEOPETUIECKOE COepKaHne Kypca
OCBOCHO TOJTHOCTBIO, Oe3 TPO0eIIOB; HCUEPIBIBAIOIIE, [TOCIIEIOBATEILHO, YETKO H JIO-
THYECKH CTPOMHO M3JaraeT Marepuai; CBOOOTHO CIIPABIIAETCS C 3aja9aMH, BOIIPOCAMHU
U APYTUMH BHJaMH NPUMEHEHUs] 3HaHWH; HCIONb3YET B OTBETE JOMOTHUTEIBHBIA Ma-
Teprai BCE MPEIyCMOTPEHHBIE MPOrPaMMOW 3a/IaHWS BEHITIOJHEHBI, KA9eCTBO MX BHI-
TIOJTHEHMS OIICHEHO YMCIIOM 0aJlioB, ONF3KAM K MaKCHMAJIbHOMY; aHATU3UPYET TIOITy-
YeHHBIC PE3YJIbTAThl; MPOSBISIET CAMOCTOSTEILHOCTD MPH BHITIOJIHEHUH 33 JaHUH

74 - 86

Xoporo
(3a4TeHo)

OLeHKa «XOpOLIO» BBICTABIIACTCS CTYACHTY, €CIH TEOPETHUECKOE COAEPKaHUEe Kypca
OCBOCHO TIOJIHOCTBIO, HCOOXOTUMbIC 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, rpaMOTHO U MO CYILIECTBY M3JIAaraeT €ro, He JOMYCKasl CYIECTBEHHBIX 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 CYIIECTBEHHOTO 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
TOCJICI0BATENBLHOCTH B M3JI0KEHUH IPOTPAMMHOTO MaTepuaia.

OneHka «3auTeHO» BBICTABIIAETCS
CTYIEHTY, €CJIM OTBETHI Ha BOIPO-
CBl 110 TEMaM AWCLUIUIMHBI MOCIIe-
JIOBaTENbHBI, JIOTHYECKU H3JI0XKe-
HBI, JOITYCKAIOTCS HE3HAYNUTEIIbHBIE
HeJI0YeThl B OTBETE CTYyJIEHTa, 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 3HA4M-
TENTPHOM YaCTH TPOTPAMMHOIO MaTepHaja, JIOIyCKaeT CYIIeCTBEHHBIE OIIMOKH, He-
YBEPEHHO, ¢ OOJBIIMMH 3aTPyJHEHHUSMH BBITIONHSAET MPaKTUUeCKue paboThl, HE0OX0-
JIIMBbIE TIPAKTUYECKHE KOMIIETEHIIMH He C(POPMHPOBAHBI, OOJBITUHCTBO MPETYyCMOT-
PEHHBIX MPOTpaMMOi 0OydeHHsl y4eOHBIX 3aJIaHWI HE BBITIOJIHEHO, KaYeCTBO MX BbI-
TIOJTHEHHSI OIICHEHO YHCIIOM OAIIOB, OJM3KHM K MUHAMAITBHOMY

OHeHKa «HC 3a4YTCHO» BBICTABJIAA-
€TCA CTYACHTY, €CJIM CTYJACHT HC
3HACT OCHOBHBLIX ITOHSTHI TEMBI
JUCHUITIMHBI, HC OTBCYACT HA J10-
IMOJIHUTCJIBHBIC W HABOJAIIUC BO-
IIPOCHI ITPETIOAABATEIIS.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexkaMCKUi XMMHUKO-TEXHOJIOTMYECKUNA HHCTUTYT ((usuan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Mexanunueckuii paxkynbreT
Kadenpa OXBT

BOHPOCLI AJISI MOATOTOBKH K 3K3aMEHY

o aucoumuivge 51.0.20 OcHOBBI TEXHUYECKOU XUMUH
(raumenosanue oucyuniumot)

1. 3amauu u cofepkaHue Kypca. XUMHUS — HayKa O BEIIECTBaX U MX MpeBpalieHuax. KoHenTyanpHble chcTe-
MBI XUMUH — YYEHHE O COCTABE BEIIECTB, YUCHHE O CTPOSHUE BEIIECTB, YYEHHE O XMMHUYECKHUX MPEBPAILCHH-
fIX.

2. Crpykrtypa [1C: neprospl, rpymmsl, moArpymisl. [lepnoquyHocTs CBONCTB 3JIEMEHTOB U BEILIECTB.

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

4. IlpocTeie BemecTBa MeTaiuibl. OOIIHe CrIoco0BI TOMy4YeHus. XUMHUECKHE CBOVICTBA.

5. Kopposus MetamioB. MeToibl 3a1UThl OT KOPPO3HUH.

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

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

8. 3akoH Payns s uneanbHbIX U CHITbHOPa30aBICHHBIX PACTBOPOB.

9. Cnencrus u3 3akoHa Payist. [loBbliieHre TeMIiepaTypbl KUIEHUS U TOHKEHUE TEMIIEPATYPBI 3aMEpP3aHuUs
PacTBOPOB.

10. CroticTBa pacTBOPOB HEAIEKTPOIUTOB (KOJUTMTATUBHBIC CBOMCTBA). MI30TOHUYECKHIA KOIPPHUITUEHT.

11. KauecTBeHHBIH 1 KOJIMYECTBEHHBI aHATN3BI B XUMHH.

12. ®dusnueckue, XUMUUECKUE 1 (PU3UKO-XUMHYECKHE METO/IbI aHAIN3A.

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

14. Xpomarorpaduyeckue MeTo bl aHau3a. ToHKOCIOMHAS Xpomarorpadust. Kononounas xpoMarorpadusl.
15. DnexTpoxumuueckre MeTobl ananmsa. [lotentmomeTpust. YpasHenue 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. KatanuszaTopsl, MX poiib B XUMHYECKOM MPOLIECCE.

20. Teopus cTpoeHus opranndeckux coeauHennii A.M. bytieposa. 3omepust opraHMYecKrX COeTMHEHHH.
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. MakcuMalibHOE KOJIHYe-
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», ecli 00YYarOIIHUIACS: TOHO PACKPBUT COZIEpKaHKe MaTepuania B 00b- | 35-40 OamioB
eMe, MPEYCMOTPEHHOM IIPOrPAMMOiL; U3JI0KUIT MATEPHAIT TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJb3Ysl TEPMH-
HOJIOTHIO U CUMBOJIMKY TPEAMETa, B OMPEICICHHOMN JIOTHYECKOH MOCIIEA0BaTeIbHOCTH; MPABUIBHO COCTa-
B (hOPMYJIBI COSIMHEHHMIT M YPABHEHHUSI XMMIYECKUX PEaKIIUii, COIMYTCTBYIOIINE OTBETY; MOKa3al yMEHHUE
WIUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMHU MPUMEPAMH, PUMEHSThH €€ B HOBOM CHTYAI[MH MPH BBITIOITHEHUH
MPAaKTHYECKOTO 3aaHMs; POJEMOHCTPUPOBAJ 3HAHHUE TEOPHU PAHEE WU3YUCHHBIX COMYTCTBYIOIIHX TEM,
cOPMHUPOBAHHOCTH M YCTOMYMBOCTh MCIIOJIB3YEMbIX MPU OTBETE YMEHHUIT M HABBIKOB; OTBEYA CAMOCTOSI-
TENbHO, O€3 HABOMAIIMX BOIMPOCOB IPEIOJABaTElIsl; BO3MOXKHBI OJIHA-JIBE HETOYHOCTH TPH OCBEICHUC
BTOPOCTEIICHHBIX BOIPOCOB MJIM B BBIKJIAJIKAX, KOTOPBIC O0YJAIOIINICS JICTKO UCIPABMIT TIOCIIC 3aMCUYaHHs
npemnoaaBates, ot 86 10 100 % yueOHOTO MaTepuaa.

OTBeT OLICHUBACTCS OTMETKOM «4», €CIIi Y/IOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha OLEHKY «5», Ho | 30-34 Gamia
MPH 3TOM HMMEET HEKOTOPbIE M3 HEIOCTAaTKOB: B M3JIOKEHUH IOIYIIeHbI HeOONbIINE PoOeibl, He HCKa-
3uBIIEE SKOHOMETPUUECKOE COZEpIKaHUE OTBETa; NOIMYIIEHbl OJWH — [Ba HEAOYETa IPU OCBEILEHHU OC-
HOBHOTO COJIEp>KaHMS OTBETa, HCIIPABIICHHBIE 1I0CIIE 3aMEYaHus IPerofaBaTess; AOIyIICHBI OIIMOKa W
Gosiee IBYyX HENOYETOB IPU OCBEIIEHWH BTOPOCTENICHHBIX BOINPOCOB WM B BBIKJIAIKAX, 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 00IIiee MOHUMaHKE BOIIPOCca H MPo-
JEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC IJIsI YCBOSHUS POTPAaMMHOTO MaTepuasa; UMEIICh 3aTpyIHe-
HUSl WM JIOMYIIEHBI OIIMOKM B ONpENEICHNH TePMUHOJIOTHN AWCIHIUIMHEI, PEAKIUAX, BBIKIAIKAX, HC-
MIPaBJICHHBIE I0CIIE HECKOJIBKUX HABOJSIINX BOIPOCOB INPETIOAABATENS; OOyJAIONIHiiCS HE CIPABHIICS C
MPUMEHEHHEM TEOPHUH B HOBOM CHTYAIIMH TIPU BBINOIHEHUH ITPAKTUYECKOTO 3a/IaHsI, HO BBITIONHIII 33712~
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 MaTtepua- | 1-23 Gamia
J1a; 0OHAPYKEHO HE3HAHHE OOYYArOIMMCsI OOJIBIIEH WM HAUOOJICe BAXKHON YaCcTH yueOHOro mMarepuaa;
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 (TpyOble M HErpyObie) U
HEIOYETHI.

I'pyObIME cunuTaOTCH OIIMOKK: HE3HAHWE ONpECIICHIs] OCHOBHBIX TIOHSTHI, 3aKOHOB, IIPABHII,
OCHOBHBIX TIOJIOKEHHH TEOPHH, HE3HAHHE (QOPMYJI, OONICTIPHHATHIX CHMBOJIOB 0003HAYCHUIN BEIMYHH,
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 U YpaBHEHUS peaKIMii; HEYyMEHHE TT0JIb30BaThCS
IEPBOUCTOYHHUKAMH, y‘IeGHI/IKOM n ClpaBOYHHUKaMH; IIOTEPSA KOPHA HIM 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
OJIHOTO - JBYX W3 O3TUX NPHU3HAKOB BTOPOCTCIEHHBIMH; HETOYHOCTH (OPMYIBI COCIUHEHHUS WU
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 3aJaHUs 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)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Mexanunueckuii paxkynbreT
Kadenpa obmieit xumun 1 OHOTEXHOIOTHH

VY4eOHBIM MIaHOM JUIS 00yYaroIIuXcsl MPEAYCMOTPEHO TPOBEICHHUE JTA00OPATOPHBIX 3aHATHH TO
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, METOIUYECKUX 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 gucrrmuinae 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 10 OOIIeH W HEOpraHWYeCKOH XUMHUH. y4ed. moco-
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 YCUJICHHUE KUCTIOTHBIX CBOMCTB C YBEJIMYECHUEM CTEIEHH OKUCIICHUS; H3Me-
HEHUSI BOCCTAHOBHMTEIIbHO-OKHCIIUTEIBHBIX CIIOCOOHOCTEH; BIMSHHE CpEllbl HA XapakTep 00pa3yroIuxcs
npoayktoB. IIpuBeaeHsl 3a1aHus] KOHTPOJIS, MPEIOKEHbI METOUKH BBITIOJTHEHHUS OIIBITOB.

JlaGopaTopHast padora Ne 2 CriocoObl NONyYeHHs] 1 XUMUYECKHE CBOMCTBA 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. Azu3osa, JLU. bagsruaa. — Dmextpon. gan. — CII6. : Jlanp, 2014. — 368 c.
IIpocTrle BelecTBa U CI0KHBIE COETUHEHHS: CTPOSHHE MOJIEKYJI, METObI TTOTyIEHHs], CpPaBHEHHE KUCIIOTHO-
OCHOBHBIX U OKHCITUTEIFHO-BOCCTAHOBUTEIIHLHBIX CBOMCTB. VcciaeoBaHO BIHSIHUE CPEIbl HA OKHUCIUTENBHYIO
AKTMBHOCTb KHCIIOPOJICOAEpkKalMX conel. IIpuBenens! 3a1anns KOHTPOIIs, PEAI0KEeHbl METOIMKH 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. bagsiruaa. — 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 KPHCTAJUTU3AIMH U KATICHUS PACTBOPOB HEAJIEKTPOJIUTOB.

JladopaTtopHas pa6oTa Ne 4 PaBHOBECHS KOMIUTEKCOOOPA30BaHM

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 XUMUYECKOTO PaBHOBECHS, KOHCTAHTHI PaBHOBECHS, KOHCTAHT HECTOMKOCTH M YCTOHYMBO-
CTH KOMILJIEKCa B pacTBope. PaccMOTpeHBI KOMIUIEKCHl aHHOHHOTO M KATHOHHOTO THIIA, UX CTyIIEHYaTas
MOHU3AIMs, B3aUMOCBA3b 3Hepruu ['m60ca U KOHCTaHThl YCTOMUMBOCTH KOMIUIEKCA B PACTBOPE, PEaKLIUU
3aMenieHus TurasaoB. [IpeanokeHbl METOANKY BBITIOJIHEHUS! OMBITOB.



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

L]env pabomoi:
1. Onpenenenune TeMIiepaTypsl KHIIEHUS BEMIECTBA C METBI0 €T0 UASHTH()UKAIIHH.
2. Hayuutbes paboTaTh CO CTEKISTHHOW 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.
Ipubopwt u obopyodosanue:

DneKTpuyecKas IUIMTKA, TepMoMeTp, koiba Ha 250 ML, mpsMOi XOJOMWILHUK, Hacajuka Bropia,
AJIOHX, IPUEMHHUK.

Buinoanenue pabomei:
1. OTMEpPUTH WK B3BECUTH OIPENEIIEMOE BEIIECTBO.
2. B ropnoBuHy neperoHHON KOJIOBI BCTaBUTh XUMHUYECKYIO BOPOHKY, HIDKHHAN KOHEI KOTOPOH JOJDKEH
HaxoIuTCsA HIKe OOKOBOro 0TBOAA KOJOBI. Uepe3 BOPOHKY HAJIHUTh KHUIKOCTh, 00BEM KOTOPOH NOIDKEH
OBITH He OoJice 2/3 00BEMA MeperoHHOMN KOJIOBI.
3. B meperoHHyto K00y BHECTH «KHIIEJIKH» (KycOukd (apdopa Win NPOKaJCHHOTO KUPIUYa) IJIsl paB-
HOMEPHOTO KUIICHUS U JUIS IPEIOTBPAILCHUS IIEPerpeBa KUAKOCTH.
4. B ropnoBuHy MeperoHHOM KOOl BCTABUTH TepMOMeETp. Ero ycTaHOBHUTH TakuM 00pa3oM, 4ToOBI PTYT-
HBIH MapuK TepMoMeTpa Haxonwics Ha 0.5 cM HHuKe OOKOBOI TPyOKH.
5. Cozepxumoe KoJIObl MEUIEHHO HarpeBath A0 KumneHus. Hauano meperoHku uiaM T. KUIleHUs 3aQUKCH-
POBaTh 0 MAJACHUIO MEPBOH KamM B NpuéMHUK. [lonyyeHHyr0 Temmneparypy KAIEHHs CPaBHHUThH C Tab-
JIMYHBIMHA 3HAUYCHUAMU TCMIICPATYP KUIICHUA BO3MOKHBIX )KHI[KOCTCP'I " OomnpeaciInTbL BEUIECTBO, BblAAaH-
HOE B Ha4aje OIbITA.
6. IleperoHky 3aKOHYMTH TOT/a, KOT/Ia HA JTHE TIEPETOHHON KOJIOBI OCTAHETCS OKOJIO 5 MIT JKUJKOCTH.
7. Pa3o0path ycTaHOBKY, HAUWHAasI C IPUEMHHUKA.
8. CnenaTh BBIBOJIBIL.

Kpurepnii oneHku Bau
JlaGopaTopHas paboTa OTINYAETCS MOCIIEI0BATEIbHOCTBIO, IPABUIBHOCTBIO MOTy4EHHBIX PE3YIbTaTOB, BEIBO-
JioB. [Ipu oTBeTe Ha BOIPOCHI CTYJCHT IEMOHCTPUPYET XOPOILYIO CTEIIEHb BIIaJICHUS NPEACTABICHHBIM MaTe- 6

puasiom. OTBEThI POPMYITUPYIOTCS apryMEHTUPOBAHHO. OTCYTCTBHE OITHOOYHBIX OTBETOB.

JlaGopaTopHas paboTa OTINYAETCs MOCIEI0BATEIbHOCTBIO, IPABUIIBHOCTBIO MOTy4EHHBIX PE3YIbTaTOB, BEIBO-
JioB. IIpu oTBEeTE HA BOIPOCHI CTYAEHT JAET JOCTATOYHO IIOJIHBINA OTBET, C HAPYILIEHUEM II0CIIEN0BATEILHOCTU 5
n3noeHus. EcTb HeOOIbIION MPOIEHT ONIMOOYHBIX OTBETOB.

JlaGopartoprast paboTa BBIIIOTHEHA ¢ TPYOBIMH OIMOKaMU, TTOTYyUYEeHHbBIE PE3YIIbTAThl 3HAYUTENFHO OTIIMYAIOT-
Csl OT HCTHUHHBIX. 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 0I0/PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HalIMOHAJIBHBIN HCCIIEIOBATEIbCKUA TEXHOJIOTMYECKUN YHUBEPCUTET)
Mexanunueckuii paxkynbreT
Kadenpa obmieit xumMmun 1 GMOTEXHOJIOTUH

KoMnekT 3apanuii a1 KOHTPOJIbHBIX p360T

o aucoumuivge 51.0.20 OcHOBBI TEXHUYECKOU XUMUH

(raumenosanue oucyuniumot)

Kounrpoabnas padora Nel o remam Ne 3-5
IIpumep

1. Harummre opmyier okenios snemertoB K, Al, Cr B BbicIIeit cTernenn okucieHus. [laiite M Ha3BaHHUE.
Kakne n3 HuX SBJISIOTCSI KHCJIOTHBIME, OCHOBHBIMH U aM(oTepHbIMU? Hamummmre ypaBHEHHS peakinii, o-

TBEPKAAOLIHUE UX CBOMCTBA.

2. Tpu kaKoit KoHIIEHTpaIi HOHOB AQ* (MOJIB/)T) 3HAYEHHE MOTEHIMAIA CEPEOPSHOrO IEKTPOIAa CTAHOBHT-

Csl paBHBIM CTaHIAPTHOMY ITOTEHIMATY BOJOPOIHOTO 3JIeKTpona?

3. Beruncnute, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PeakiMu, MPOTEKarolle B razoBoi (ase, eciu

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

4. KakoBo 3HaueHHWE SHEPTUH aKTHBAIMW PEAKIMH, €CIIH MPH MOBBIIIEHUH Temreparypsl oT 290 mo 300

°C CKOpOCTh €€ yBeIMUMBaeTCs B 2 paza’?

5. PactBop, conepxamtuii 0,512 r Heanextponuta B 100 T GeHzona, kpucramnuzyercs npu 5,296°C. Tewm-
nepatypa Kpuctauzauuu Oensona 5,5°C. Kpuockonuueckas koHcTanTa 5,1°. Beramciaure MOJIbHYIO

MacCy paCTBOPCHHOT'O BECHICCTBA.

KonTpoasnas padora Ne2 mo temam Ne 7-11
IMpumep
1. Xumudaeckuil 3J1eMeHT, CIOCOOHBIN 00pa30BEIBATh HAUOOJIBIIIEE YUCIIO COSTHHEHHI !

1) xucmopon | 2) yriaepon |

3) azor

|

4) bochop

2. VI3oMepbl — BellecTBa, MMEIOIINE

1) oaMHaKOBBIN Kave- 2) OJIMHAKOBBII Kave-
CTBEHHBIN U KOJINYe- CTBEHHBIN M KOJIHYe-
CTBEHBII COCTaB, HO pa3- CTBEHHBI COCTaB, HO
JIMYHOE CTPOEHUE KPHU- | Pa3HOE CTPOCHUE MOJIE-
CTAJIIIMYECKOH pEIIETKH Kyl

3) pa3HOe KOJTHYECTBO
aTOMOB YIJIepoJa, HO
OJIMHAKOBOE KOJINYe-
CTBO aTOMOB JPYTUX

JIEMEHTOB B MOJIEKYJIE

4) oIMHAKOBOE KOJIHYE-

CTBO aTOMOB YTJIepO/a,

HO pa3HOE KOJIUIECTBO
aTOMOB JIpYTHUX 3JIe-
MEHTOB B MOJIEKYJIE

3. Haubonee QJICKTPOOTPULATCIIbHBIM 3JICMCHTOM B MOJICKYJIC 53TAHOJIA ABJIACTCA:

1) yrmepon | 2) a3or |

3) KuCIOpOa

4) Bozopon

4. Kakyro 3J1eKTpOHHYIO KOHPUIypaIliio UMEET aTOM yriiepojia B BO30YKICHHOM COCTOSIHUHN?

1) 1s22s22p! | 2) 1522522p? |

3) 1s225?

|

4) 1s?2s'2p3

5. FI/I6pI/I,I[I/ISaLII/I$I 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-sp%; 4 - sp?; 5 - sp; 3 -sp? 4 - sp% 5 - sp?; 3-sp?, 4-sp% 5-sp?
6 - sp® 6 - sp® 6 - sp® 6 - sp®

6. P eaKHI/ICﬁ SJIMMHUHUPOBAHUSA ABJISICTCS.

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

1)

CH,;-CH=CH, + Bry — CH;-CHBr-CH,Br

3)

KOH/
CH, CHBr-CH; ———> CH, CH=CH,+HBr

2)

CroHa,
4)

t
— C(C;H,, + GHy,

7. Opranudeckoe BeIIECTBO, MOJIEKyJsipHas gopmyna kotoporo CsHip, OTHOCHTCS K TOMOJIOTHYECKOMY

pany



| 1) aneruneHa | 2) sTuneHa | 3) Gensona | 4) meTtaHa |
8. B Monexynax Kakoro BeIecTBa OTCYTCTBYIOT T-CBSI3H?

| 1) nUKIIOTIEHTEH | 2) u30mpeH | 3) ctupon | 4) MeTHIIIUKII00yTaH |
9. Jlns anieTusieHa HeXapaKkTePHBL:
1) Hanmuue AByX 7- 2) sp>-rubpuausanus opouTaneit 3) peakuyst TUa- 4) Terpasgpuueckas
CBsI3el B MOJICKYJIE aTOMOB YyTJIEpOJa B MOJICKYJIE pHUpOBaHUS (dbopMa MOJIEKYIIBI
10. AnkeHsl He BCTYNAIOT B PEAKIMH CO CICAYIONIMMH BEIIECTBAMHU:
| 1) H.0 | 2) Na | 3) HBr | 4) KOH |

CTy,I[CHT JOJIKEH BBIIIOJTHUTH BCE KOHTPOJIBHEBIC pa6OTI>I.

Kputepnii oueHku Baau
JleMOHCTpHpYeT MOMHOE TIOHUMAaHKE TTIOCTaBICHHON 3ama4n. J{aeT morndeckn 000CHOBAaHHBIHM, TIOJTHBIHN U TIpa- 15
BHJIbHBIN OTBET Ha ITOCTABJICHHBIN Bonpoc. OTcyTCTBHE OMIMOOYHBIX OTBETOB.
JlaeT 10CcTaTouHO MOJHBII OTBET, C HAPYIICHUEM MOCIIEA0BATEIbHOCTH H3JIOKEHHSL. 12
JlaeT HenoyHbIN OTBET Ha BONPOC. 8
Her oTBeTa. 0

MaxkcruManbHOE KOJTMYECTBO OAIIOB 3a BRINIOJHEHHE KOHTPOIBHOUM pabOTHI CTYICHT moy4aer 15,
MHUHHMMAaJIbHOE KOoJuuecTBo OamioB — 0 .
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