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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Hesablo sBIseTCS MOATOTOBKA OOYYAIOMIMXCS K HAyYHO-HCCIEOBATEIBCKOM W IMPOEKTHO-
KOHCTPYKTOPCKOM ACATENBHOCTSIM 10 HarpasiieHuto OakanaBpuata 13.03.01 «TeruiosHepreTuka u Ter-
JOTEeXHUKa» (Mpo(duiIb MOATOTOBKU: DHEProodecredeHue NPeANpHUSTHI) MOCPEICTBOM OOecreueHus
sTanoB (GopmupoBaHUs KomneTeHuui, nmpexycMoTpeHHbix @I'OC, B yacTu NpeacTaBICHHBIX HUXKE 3Ha-

HUW, YMEHUHN U HaBBIKOB.

3amaun:

- U3YUUTDb MMOHATHUHBIN arrmapar, OCHOBHBIC TCOPETHYCCKHUEC IMOJIOXKCHUA U METOAbI ANCIIUILINHBI,
- OBJIaACTh MCTOJAaMH HAYYHOI'O ITO3HAHUA JIA OOBSICHEHHS! XMMUYCCKUX SIBIICHHI npu pa60Te

O60py,Z[OBaHI/ISI B 00Jj1acTu TCIINIOOHCPI'CTUKU,
- HAYYUTb HPUMCHATb TCOPCTHYCCKUC 3HAHUA ITPU PCUICHUHA IMTPAKTUYCCKHUX 3aJ1ay;
- IPUBUTH HABBIKU IIPOBCACHUA na60paTopH0ro HUCCIICAOBAaHU.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

I[I/ICI_II/IHJ'II/IHB. «XHMHA» OTHOCUTCS K 00513aTEIbHON YacTH IIporpamMmal.

I[J'ISI HN3YUCHUA ,HaHHOfI AU CIHUITIIMHBI H€O6XOI[I/IMLI 3HAHUA, YMCHU U HABbIKH, (I)OpMI/IpyeMBIe Oa-
30BbIM CPCIAHUM 06pa3OBaHI/IeM.
3HaHI/I$I, YMCHHA W HABBIKH, MOJYYCHHBIC CTYACHTAMU B IIPOLCCCC U3YUYCHHUA HaHHOﬁ JUCHUITIIN -
HBbI, SABIAIOTCA 0a30BBIMH JJI1 U3YYCHUS CICAYIOIINX IUCHUIIIIMH. DU3UKO-XUMHUYECKHE OCHOBBI moaro-

TOBKH BOABI U TOILJIMBA.

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS IUCHUIIJINHBI

OcBoeHMe JUCHMILIMHBI HAlIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMINX KOMIETEHIUN B
cootBeTcTBUM ¢ PI'OC BO un OIl BO no nanHOMy HalpaBJIEHHIO IOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 10 JUCHUIIMHE (MOAYJIK0), COOTHECEHHBIX
¢ HHIMKATOPAMH JOCTHKEHNUSI KOMIIEeTeHUM

KoMmnerenuus

NHaukaTopbl 10CTHKEHUST KOMITe-
TeHI M

Pe3yabTaTsl 00yyeHus

OIIK-2. Cnocoben
NPUMEHSTH COOTBET-
CTBYIOIIUN (PU3HKO-
MaTeMaTHYeCKUH ar-
napat, METOIbI aHa-
JM3a U MOJIENINPOBa-
HUSI, TEOPETUIECKOTO
U SKCTIEpUMEHTAIIb-
HOTO UCCIIETOBAHHS
IpY PELICHUH TPO-
(beccroHaNbHBIX 3a-
nad

OIIK-2.3 ®opmynnpyeT KpUTepuu
UCTIOJIb30BAaHUS CPEJICTB TEOpETHYE-
CKOTO W DKCTIEPUMEHTAIBHOTO HC-
CJIEZIOBAHUS TIPH peleHUH mpodec-
CHOHAJIBHBIX 3a/1a4

3HaeT: BAKHEHIINEe XUMHYECKUE TIOHSI-
THSl U OCHOBHBIC 3aKOHBI XUMUU; KJac-
cu(uKalro 1 HOMEHKIJIaTypy Heopra-
HUYECKUX COCTMHEHUH.

YMeer: mpoBOAUTH Y4EOHO-
HCCIIeIOBATENLCKUI SKCIIEPUMEHT Ha
OCHOBE BJIaJICHUSI OCHOBHBIMH TIpHEMa-
MU TEXHUKH paboT B JIaOOpaTOpHUH.
Brnaneer: HaBbIKamM# 1a00paTOPHOTO
WCCIeIOBaHMSs, paOOThI ¢ XUMHUECKUMU
peaKkTUBaMU U MIPUOOPaMH; METOIAMH
XUMHYECKHX U MaTeMaTHYECKUX pacue-
TOB; METOAaMH 00pabOTKH MOJTyUeH-
HBIX PE3yJIbTAaTOB.
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OIIK-2.4 Onpenenser COOTHOLLIEHUE
CPEIICTB TEOPETHUECKOTO B IKCIIEPH-
MCHTAJIbHOT'O UCCJICAOBAHUA TTPHU

pelIeHnn mpogecCHOHATBHBIX 3a/1a4

3HaeT: MpUeMbl OCYILECTBIICHUS MIPO-
CTEHIIEr0 XMMUYECKOTO SKCIIEPUMEHTA
1 crioco60B 00paboOTKHU ero pe3yibTa-
TOB.

YMeer: IpOBOAUTH PacyYEThl 110 ypaB-
HEHUSIM XUMUYECKUX peaKiui, pado-
TaTb C XUMHWYCCKUMH PCAKTUBAMH, Jia-
00paTOpHBIM XUMHYECKUM 000pyI0Ba-
HUEM; 0OPMIISAT PE3yIbTaThl
9KCTIEPUMEHTAIBHBIX U TEOPETHUECKIX
pabot, GopMyIHpPOBATH BBIBOABI HA OC-
HOBAHHH TTOJIYYCHHBIX PE3YJIBTATOB.
BJIaIIeeT: METOJaMU XUMHUYCCKUX U Ma-
TEeMaTHYECKHUX PacyeTOB; METOJIaMU
00pabOTKHU NOJYyYaeMbIX Pe3yIbTATOB.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AMCUMILIMHBI:

CMOJIEHCKUIA
(¢ @unnan
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OBO3HAYEHMUA:

Buabl npoMexyTOYHOM aTTecTAMU (BUIABI KOHTPOJIA):

DK3 - 9K3aMEH;

3a0 - 3ayer ¢ OICHKOM;
3a — 3auer;

Buawl pador:

KoHTakT. — KOHTaKkTHas paboTa 00y4aroImuXxcs ¢ MPernoaaBaTelieM;

JIek. — NeKIMOHHbBIE 3aHATHA,

JIa6.— nabopaTopHbie pabOTHI;

Hp — MPAKTUYCCKUC 3aHATUA

5

KPII — xypcoBas pabota (KypcoBoil IpOEKT);

PI'P — pacuetHo-rpaduyeckas pabdora (pedepar);
CP — camocTosTensHas paboTa CTYJEHTOB;
3.6.— 00bEeM AMCUUIUINHBI B 3a4ETHBIX €MHUIIAX.
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Conep:xaHue TUCUUILTAHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHUE

JlexkinonHusnle 3agatusa 17 mr. mo 2 4yaca:

1.1. HomeHknarypa Heopranuueckux BemecTB. CTexuomeTpruyeckue 3akoHbl. Kiacchl BelecTs.
1.2. Ctpoenue aroma. KBaHTOBBIC YHCIIA.

1.3. Ilepuoauyeckuii 3akoH u nepuogudeckas cucrema .M. Menneneena.

1.4. Xumunueckas CBs3b.

1.5. KommnekcHble coeIMHEHUSI.

1.6. DHepreTrKa XMMHUYECKUX ITPOLIECCOB.

1.7. Xumuyeckas KHHETHKA.

1.8. PactBOpBI. PacTBOPHI 2IEKTPOIUTOB.

1.9. PactBOpBI MasiopacTBOpUMBIX coenuHeHuil. pH pacTBopoB.

1.10. DnexTpoxumuueckue cuctTeMbl. OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA BEIIECTB.
1.11. TepMonrHaMuKa OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX IIPOLIECCOB.

1.12. YcTpoiicTBO U yciaoBHs pabOThI FaIbBAHUYECKUX SJIEMEHTOB.

1.13. Ionspu3zanus npu paboTe raibBAHUYECKUX JIEMEHTOB.

1.14. Koppo3usi mMeTasiosB.

1.15. MeTtozsl 3a1IMTHl METAJUIOB OT KOPPO3HH.

1.16. Xumuueckrue HCTOYHUKHU TOKA.

1.17. Xumnueckoe paBHOBECHE.

JlaboparopHblie paboTel 8 mIT. Mo 2 yaca:

2.1. KonnenTparus pactBopoB. [Ipurorosienue pazoaBieHHBIX PACTBOPOB U3 KOHIICHTPHPOBAH-
HOT0, MPUOOpPETEHNE HaBbIKa BBIPAKEHUS OJHUX KOHIEHTpalUil uepe3 Apyrue, IpuoopeTeHne
HaBbIKa padOThI ¢ XUMHUYECKOH MOCY101, HaBbIKa OMPEENIEHNUs IUIOTHOCTU PacTBOPOB C IIOMO-
LIBIO0 apEOMETPA.

2.2. DNEeKTpOHHAs CTPYKTypa aTOMOB M OJTHOATOMHBIX HOHOB. M3ydeHne aKTHBHOCTH METaJJIOB
B PEaKLUAX U OOBSICHEHHE €€ IJIEKTPOHHOM CTPYKTYpOH.

2.3. Xumuueckas cBsi3b. [lonydeHne aMMuakaToB (-3JIEMEHTOB, OOBSICHEHHE CTPOCHHS KOM-
IJIEKCHOTO COEIMHEHUS.

2.4. Kunernka. M3yueHne 3aBUCUMOCTH CKOPOCTH TOMOT€HHBIX M T€TEPOT€HHBIX PEAKIHA OT
pa3InYHbIX (PAaKTOPOB.

2.5. OKUCINTENFHO-BOCCTAHOBUTENBHBIC PEAKIINU. 3HAKOMCTBO C BIIMSHUEM XapaKTepa Cpebl
Ha XOJ] peaKklMy Ha IpUMEpPE NIEpMaHraHaTa Kajusl.

2.6. NanpBannueckuii sneMedT. OBIageHre METOINKON COCTABICHUS TAJIbBAHUYECKUX 1IENEed U
M3MEPEHUS HANPSIKEHUSI TAIbBAHUUECKUX 3JIEMEHTOB.

2.7. Kopposusi MeTaiuioB. 3ammra OT Koppo3uu. M3ydeHue ycoBwii BOSHUKHOBEHHUST KOPPO3H-
OHHBIX MUKPOTaJIbBAHUYECKHX IEMEHTOB, SIBJICHUS NOJIIPU3ALUHU U JENOIAPU3ALMH IIPH KOPPO-
3UM. 3HAKOMCTBO C HEKOTOPBIMUA METOAAMH 3alUThl METAJIJIOB OT KOPPO3HUH.

2.8. Xumnueckoe paBHoBecHe. V3ydeHne BIUSHNS HA CMELEHUE XUMUYECKOTO PaBHOBECHSI pas3-
JIMYHBIX (DaKTOPOB.

[TpakTnueckue 3aHsaTust 8 wWIT. Mo 2 yaca:

3.1. HomeHnkmaTypa HeopraHMYeCcKiX BelecTB. Penienne 3amad Ha pacyeTsl 1o GOpMyIiaM | 110
ypaBHeHHsIM. Cr1ocoObl BbIpaXKeHUsI KOHIIEHTPALUil pacTBOPOB.

3.2. CtpoeHue aToma.

3.3. XuMunueckas CBs3b.

3.4. TepMoauHaMuKa.

3.5. Kuneruka. Pemenue 3a1au Ha 3aBHCHMOCTh CKOPOCTH PEAKIMH OT Pa3JIMYHbIX (PaKTOPOB.
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3.6. PacTBOPBI 3JEKTPOTUTOB.

3.7. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peaKIIUU. [ aTbBaHUYECKUI1 2JIEMEHT.

3.8. Koppo3ust meramioB. 3aniura oT KOPpO3HH.

4 | CamocrosiTenpHasi paboTa CTYACHTOB:

CamocrosiTesbHasi padora nmo teme 1. HoMeHnknatypa Heopranndeckux BemiectB. Kimaccel Be-
niecTB. KoHueHTpaius pactBopos. (4 yaca)

- I3yueHne MarepuanoB JIEKIUH, IOArOTOBKA K ITpakTruyeckoMy 3aHaThio Ne 1. [Toaroroska k
nabopaTopHoit padote Ne 1.

CamocrosiTesibHasi padoTa no teme 2. Ctpoenue aroma. KBanroseie uncia. [lepuoanueckuit
3aKoH U nepuoaudeckas cucrema [[.1. Menzaeneena. (9 yacos)

- I3yueHne MarepuaioB JIEKIUH, IOArOTOBKA K ITpakThuyeckoMy 3aHATuio Ne 2. [Tonaroroska k
nabopaTopHoi padote Ne 2.

CamocrosiTeibHas padoTa nmo Teme 3. Xumuueckast cBsi3b. KomrmiekcHele coeunenus. (9 ya-
COB)

- 3yuyenue MarepuanoB JIEKIIMIA, TOATOTOBKA K ITpakTHueckoMy 3aHsaTHio Ne 3. [ToaroroBka k
naboparopHoii pabore No 3.

CamocrosiTeibHas padora no teme 4. TepMonrHaMuKa. DHEPreTUKa XUMHUYECKHUX IIPOLIECCOB.
(5 gacoB)

- 3yuyeHue MarepuanoB JIEKIMHA, TOJTOTOBKA K IPAKTHUYECKOMY 3aHATHIO Ne 4.
CamocrosiTeibHast padoTa no Teme 5. Xumuueckasi KHHeTHKa. (4 yaca)

- MI3ydeHne marepuanos JICKIMHI, IOArOTOBKA K ITpakTHuyeckoMy 3aHATHIO Ne 5. IToaroroska k
naboparopHoii pabore No 4.

CamocrosiTesibHas padoTa no teme 6. PactBopsl. PacTBOpsI 2siekTpoauToB. PacTBops! Maso-
pacTtBOpuMbIX coenuHeHni. pH pactBopoB. (10 yacoB)

- 3y4yeHue MaTrepuanoB JIEKIMHA, OJTOTOBKA K MIPAKTHUECKOMY 3aHATHIO Ne 6.
CamocrosiTeibHas padoTa no teme 7. OKUCIUTENFHO-BOCCTAHOBUTEIBLHBIE PEAKIIHH. (8 4acoB)
- MI3ydeHne marepuanos JIEKIMH, IOATOTOBKA K ITpakTHYeckoMy 3aHATHIO Ne 7. [Toaroroska k
nabopaTopHoii padote Ne 5.

CamocrosiTeibHas padoTa no Teme 8. YcTpoilcTBO U ycioBUs pabOThI FaIbBAHUYECKUX dJIe-
MeHTOB. (10 "yacoB)

- MI3ydeHne marepuanos JIEKIUI, TOATOTOBKA K IMpakTHYeCKOMY 3aHATHIO Ne 7. [ToaroroBka k
nabopaTopHoii padote Ne 6.

CamocrosiTesibHas padoTa no teme 9. Koppo3us meramioB. MeToapl 3alIUTH METAIIOB OT
Koppo3uu. (9 yacoB)

- 3yuyeHue MaTtepuanoB JIEKIIMIA, IOJrOTOBKA K pakTHueckoMy 3aHsaTuio Ne 8. [loaroroska k
nabopaTopHoii padote Ne 7.

CamocrosiTtesibHas padoTa no teme 10. XuMuueckne HICTOYHUKH TOKa. (4 daca)

- 3yuenune marepuanoB JIEKIIMIA, PEKOMEHJOBAaHHOM JINTEPATYPHI.

CamocrosiTesibHas padoTa no teme 11. Xumuueckoe paBHoBecHe. (6 4acoB)

- M3yuenune MaTepuasioB JIEKIMii, OJIrOTOBKA K JabopaTtopHoii pabore Ne 8.

Tekymuii KOHTPOJIb:

1. HomenkiaTypa Heopranndeckux BemecTs. Kiacesl Bemecrs. Konnenrpanusi pactBopos.

- YCTHBIM ONpOC MO MaTepHally JeKLUHU, YCTHBINA OMpOC MpU MPOBEAEHUH JOIMYyCKa K J1abopaTOpHOH pa-
60Te, 3ammTa JJabopaTopHON PabOTHI, pelIeHUE 3a/1a4 Ha MPAKTHUYECKOM 3aHSATHH.

2. Ctpoenne atoma. KBantoBsbie uncia. [lepuonnyeckuii 3akoH u nepuoaudeckas cucrema JI.H.
MenpneJieeBa.

- YCTHBIN OIIPOC 110 MaTepuaty JEKIUH, YCTHBIA ONPOC MPpH MPOBEJEHUN AOIYCKa K JJaOOpaTOpHOH pa-
0o0Te, 3amuTa JJabopaToOpHON PabOTHI, ONPOCH! Ky JOCKM» U PELICHHE 3a7a4 Ha IPAKTUYECKOM 3aHSITHH,
TECTUPOBAHUE.



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa (DA
Ipoghunv «Inepeoobecneuenue npeonpusmuiiy <
PIIJ] F1.0.07 «Xumus» man_
3. Xumnyeckas cBsi3b. KoMmjiekcHble coeTMHEHHS.

- YCTHBIH OIPOC [0 MaTepUaty JICKIUH, YCTHBIA OMPOC TPH MPOBEJCHUHU JOIYCKa K JIAOOpaTOpHOU pa-
0oTe, 3ammuTa JJabopaTOpHOU PabOThI, OTPOCH Ky TOCKW» U PEIICHHE 3a/1a4 Ha MPAKTUICCKOM 3aHSITHU. 4.
4. TepmoanHaAMHUKA. JHEPreTHKA XUMHUYECKHX MPOLECCOB.

- YCTHBIH OMPOC TI0 MaTepHUay JEKIIUHU, OMPOCHI Yy JOCKH» M PEIICHHUE 33]1a4 Ha IPAKTHYECKOM 3aH -
TUU, TECTUPOBAHUE.

5. Xumunuyeckasi KUHHeTHKA.

- YCTHBIH OIPOC [0 MaTepUaty JICKIUH, YCTHBIA OMPOC TPH MPOBEJCHUU J0IYCKa K JIAOOPaTOpHOU pa-
00Te, 3amuTa JJabopaToOpHOU PaboThI, ONPOCH Ky TOCKW» U PEHICHHE 3a/1a4 Ha MPAKTUICCKOM 3aHSITHH,
KOHTpOJIbHasI pabora.

6. PacTBopbl. PacTBOpPBI 2/1eKTPOJIMTOB. PacTBOPBI MajiopacTBOPUMBIX coequHeHUii. PH pacTBo-
POB.

- YCTHBIH OIPOC TI0 MaTEPHAITy JICKIIUH, OMPOCHI Yy JOCKH» M PEIICHHUE 33]1a4 Ha IPAKTHYECKOM 3aH -
THH.

7. OKHCJINTEIBLHO-BOCCTAHOBUTEJIbHBIE PeAKIIHU.

- YCTHBIH OIPOC [0 MaTepUaty JEKIUH, YCTHBIA OMPOC MPH MPOBEJICHUHU J0IYCKa K JIAOOPaTOPHOIi pa-
0oTe, 3ammuTa JJabopaTOpHOU PabOTHI, OMPOCH Ky TOCKM» U PEIICHHE 3a/1a4 Ha MPAKTUICCKOM 3aHITHU. 8.
YCTpoiicTBO H YC/I0BHSI pA00THI raIbBAHHYECKHX 3JIEeMEHTOB.

- YCTHBIH OIPOC TI0 MaTepHaIy JCKIIUHU, YCTHBIHA OMPOC MPH MPOBEICHUH J0ITyCKa K JIa0OpaTOpHOU pa-
0oTe, 3anmTa JIabopaToOpHOU PabOTHI, ONIPOCHI «y TOCKH» U PEUICHHUE 33/1a4 Ha IPAKTUICCKOM 3aHSITHH,
KOHTpOJIbHAsI paboTa.

9. Koppo3usi mera/uioB. MeToAbl 3alIIUTHI METAJJIOB OT KOPPO3UH

- YCTHBIH OIPOC TI0 MaTepHay JCKIIUHU, YCTHBIHA OMPOC MPH MPOBEICHUH J0ITyCcKa K JIa0OpaTOpHOU pa-
00Te, 3ammuTa J1adopaTOpHOM PaboThI, OTIPOCH Ky TOCKU» U PEUICHHUE 3a/1a4 Ha MPAKTUYECKOM 3aHITHH,
KOHTpOJIbHasI paboTa.

10. Xumu4yeckoe paBpHOBecHe.

- YCTHBIH OIPOC TI0 MaTepHAITy JICKIIUHU, YCTHBIN OMPOC MPH MPOBEICHUH J0ITycKa K JIa0opaTOpHOU pa-
00Te, 3ammuTa J1abopaTOpHOM PaboThI, OTPOCH Ky TIOCKK» U PELISHUE 33/1a4 Ha MPAKTUYECKOM 3aHITHH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ta6Jmua - O6p330BaTCIIBHBIC TCXHOJIOTHUH, UCTIOJIb3YCMBIC IIPH pCAJIN3alluN PA3JIMIHBIX BUIOB yqe6H0171
3aHATUH IO JUCITUILINHE

No | Bujsl yaeOHBIX 3aHATHN OGpa3oBareabHbIC TEXHOJIOTHU

/1

1 Jlexnuu Knaccuueckas (TpaguiiuonHas, HGOpPMaIMOHHAS )
JIEKIUS

WuTepakTuBHas NeKuus (JIEKIHsI-BU3yaTu3alins)
NHnuBuayanbpHBIC U TPYIIIOBBIE KOHCYIBTAIIAN 10
JUCLIUILINHE

2 [TpakTueckue 3aHATHS TexHomorust 00y4eHUst Ha OCHOBE PEIICHUS 3a7a9 U
BBITIOJIHEHUS YIIPAKHEHUN

TexHoMOTHSI pa3BUTUS KPUTUUECKOTO MBITTUICHHS:
yue0HO-MO3rOBOM MITYPM, UHTEIJIEKTyaabHas pa3MHH-
Ka, METOJ] KOHTPOJIBHBIX BOIIPOCOB, IIPUEM «B3aUMOOII-
poc».

TexHomorust 00y4eHus B COTPYIHUYECTBE (KOMaHHAs,
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rpynmnosas padbora)

3 | JlaboparopHas paboTa TexHOOTHsI BBITIOHEHUS JTa00PaTOPHBIX 33JaHUN B
MaJol rpynre (B Opuraze)

TexHomorust 00y4eHUs B COTPYHHUYECTBE (KOMaHIHAS,
rpynmnosas padbora)

TexHomorust MPOOJIEMHOTr0 0OYYEHHUSI HAa OCHOBE aHa-
JM3a pe3yabTaToB 1ab0paTOPHON pabOThI: UHINBUAY-
aJBHBIN OIPOC, cobece1oBaHne B MaJloi rpymme (Opu-
rajzie), 00CyX/IeHue pe3yIbTaTOB KOMaHIHOH paboTHl,
NPEe/ICTaBICHUE CTYICHTOM WM TPYITION CTY/ICHTOB
(Opuramnoii) pe3yIbTaToB JTJa00paTOPHOU pabOTHI B
dbopme oTyera.

Jomyck x mabopaTopHoii padoTe

4 CamocTosTenpHas padoTta NudopManinoHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTHUHU
cTyneHToB (BHeaynuTopHasi) | (moctyn k OQUOC dunmana, k ObC dunuana, noctyn k
WH(OPMAIIMOHHO-METOJUICCKIM MaTepuaiaM 1o JWC-
LUTITAHE)

5 KonTpons (mpomexyrounass | TexHosorust ycTHOro onpoca
aTTecTalMs: SK3aMeH )

6. OUEHOYHBIE MATEPHUAJIBI U151 TEKYILETO KOHTPOJISI
MMPOMEKYTOYHOW ATTECTALIUU — JIVISI OLIEHKU KAUECTBA OCBOEHUS
JUCHUTINHBI

OHGHKa KadyeCTBa OCBOCHUA JUCIHMIIIIMHBI BKJIIFOHYACT KaK TCKYHII/Iﬁ KOHTPOJIb YCIIEBACMOCTH, TaK
" IPpOMCKYTOYHYIO aTTCCTALUIO.

IIpumepsl 3agaHuii K 3a1uTe 1a00paTOPHOI PadOTHI
«JIEKTPOHHAsI CTPYKTYPa aTOMOB M OJJHOATOMHBIX HOHOB»

1. ChopmynupyiiTe OCHOBHBIC MPUHIIUIIBI KBAHTOBOW TEOPUU CTPOCHUS BemIecTBa (KOPITYCKY-
JISPHO-BOJIHOBOM JAyalll3M, IPUHIIAII HEOMPEIETICHHOCTH, BOJIHOBasT (PYHKIIMS, aTOMHasi OpOUTaNb, KBaH-
TOBBIE YHCTIA).

2. KakoB MOpsI0K 3amoOTHEHHS 3JIEKTpOHHOU o0omouku aroma? CopMyaupyiTe MPUHIMIBI U
MpaBujIa, KOTOPHIE TPU STOM HCIOJB3YIOTCS. 3aNUIIUTE MOJHYIO 3JEKTPOHHYIO (HOPMYITy CIIETYIOIIHX
aTOMOB B TIOPSIJIKE 3aITOJIHEHHsI aTOMHBIX opouTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, x) Os.

3. VkaxuTe aToM ¢ (OPMUPYIOLUM 3MeKTpoHOM a) 355, 6) 4p°, B) 3d', r) 4f°, 1) 55% Onuummre
€ro IOJIO’KEHHE B EPUOTUYECKON cCUcTeMe.

4. Yto xapakTepHu3yeT KaXJ0€ M3 KBAHTOBBIX YMCEN? YKaKUTE 3HAYCHHS] KBAHTOBBIX YMCEN JJIS
dopmupyromero anekTpona a) Ti, 0) K, B) As, 1) Ce, 1) Cd.

5. Hammmmmre mosHyIo 37eKTpoHHYI0 hopMyiry atoma a) T¢, 6) Mn, B) Se, r) Ag, 1) Ga, e) Pa, x)
V, 3) Sbh, n) Rb, k) Kr. K kakomy cemeiicTBy OH OTHOCHTCS? YKaKUTE €ro BHEIIHHA, PEIBHEITHUIN CIIOH,
(OpPMUPYIOIIHIT 2JTEKTPOH, KBAHTOBBIE YHCIIA IS JIEKTPOHOB BHEIIHETO CIIOS B (DOPMHUPYIOIIETro dJIeK-
TpOHA.

6. Uto Takoe BajmeHTHOCTH? [lokakute pacrpeseneHre BaJICHTHBIX JJICKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, n) Br, k) Ti 1mo KBaHTOBBIM sYCiiKaM B BO30YXJICHHOM U HEBO30YK-
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JIEHHOM COCTOSIHUU U OIPEJEIINTE COOTBETCTBYIOIINE 3HAUYEHUS BAJICHTHOCTH.

7. Uto takoe "mpoBan" anekrpona? Ilouemy oH npoucxoaut? Kakue BaJ€HTHOCTH MPOSBIISIIOT
aTOMBI ATHX HJIEMEHTOB B HEBO30YKIEHHOM U BO30Yk1eHHOM cocTossHuu? Ilokaxure Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

8. JlaiiTe ornpeneneHus MOHATUAM «HEPIUsl HOHU3ALMMNY, «CPOJICTBO K AIEKTPOHY», «3JIEKTPOOT-
pULaTeNbHOCThY. Kak MEHSIOTCS 3TH XapaKTEPUCTUKHU, a TAaKXKe Pallyc aToMa U METaJUIMYeCKHE CBOUCT-
Ba y aToMOB 1eMeHToB a) VII-A rpymnmel cBepxy BHuU3, 0) |l mepuona ciesa nanpaso, B) II-A rpynmst
CBEpXY BHU3?

Ipumepsl 3a1aHui K 3a0IUTe JIA00OPATOPHBIX padoT
«OBPy», «"'aJbBaHMYECKHH 3J1€eMEHT.

1. Kakue cBoiictsa moryt mposisiats CI*' u CI*™? Orser oGocnyiite.

2. Tlogbepute k03pPHUIMEHTH B YpaBHCHHH PEAKIIMA METOJIOM 3JIEKTPOHHOTO OallaHCa, YKaXHTe
OKHUCJIUTEIh U BOCCTAHOBUTEIb:

MnSQO, + KIO3; + KOH— MnO; + |, +K»SO,4 + H,O

3. CoctaBuTh cxeMy pabOThl HUKEIb-KaJMHEBOTO TaIbBAHUYECKOTO 3JEMEHTA/yCIOBUSl CTaHAAPT-
HbIE/

4. PaccuMraiiTe MOTEHIMANl aHOJA raIbBAaHUYECKOI'O 3JIEMEHTA, €CJIM KaTOAOM SIBJISIETCSI HUKEJIEBbIH
3JEKTPO, a(Ni2+) =1, n =2, AG®98(TOP) = —159 xJI>x/M0b.

5. PaccumTaiiTe nmoTeHIMan KaToga MarHui-MHKOBOTO rajlbBAHUYECKOTO AJIEMEHTA, €CIIU B PE3YJIb-
TaTe ero padoThl AKTUBHOCTh MOTEHIUAIONPEISISIIONINX HOHOB u3MeHmIacs B 100 pa3 mo cpaBHEHHIO CO
CTaH/IAPTHBIMHU YCIIOBHSIMH.

6. Uemy paBua 3/IC MeaHO-HUKEIEBOTO raJIbBAHMYECKOTO dNIeMeHTa (yCIOBHUS CTaHJapTHEIE)?

a) 0,587 B B) 0,087 B

6) 0,293 B r) 0,036 B

7. Kakoe ypaBHEHHE COOTBETCTBYET pEaKklMu, MPOTEKaollell Ha aHO/E OJOBSHHO-HUKEIEBOTO
raJIbBAHUYECKOTO dJIeMeHTa (yCIOBHS CTaHIapTHHIE)?

a) Sn — 2e+Sn?* B) Ni — 2e+Ni®*

6) Sn*" + 2e — Sn r) Ni** + 2e — Ni

IIpumepHbIe TECTOBBIE 3aJaHUS
Tema «CTpoenne aroma»

1. KakoBa 37eKTpoHHass KOH(PUTYpaIHs BHEITHETO YHEPTETUYECKOT0 YPOBHS aTOMa AJIEMEHTa C TIOPSIIKO-
BBIM HOMEpOM 327

1) 4s° 2) 3d° 3) 45 4p? 4) 4p?
2. K xakum snemenTtam (S,p,d wiu f) OTHOCHUTCS IIEMEHT ¢ TIOPSIKOBBIM HOMEPOM 867

1S 2)p 3)d 4) f
3. Kakue 3HaueHHs NMpUHUMAEeT OpOMTAIbHOE KBAaHTOBOE YHWCIIO TMPH 3HAYEHUH TJIABHOTO KBAHTOBOTO
4uClla, paBHOTO 27

1)0,1 2) 12 3)-101 4)1
4. Cxonpko d-31IEMEHTOB B TPETheM TepHoIe?
1)2 2)6 3) 10 4)0

5.YKazaTh 3JE€KTPOH, KOTOPBIM 3aBepiiaeTcs ((OpMUPOBAHHE FNEKTPOHHON CTPYKTYPHI aToMa 3JIE€MEHTa C
MTOPSIAKOBBIM HOMEPOM 53.
1) 5? 2)5p° 3)5d° 4) 4 d°
6. Kak MeHsrOTCS paguychl aTOMOB B Tiepuoie?
a) YBEIMUYUBAIOTCA
0) YMEHBIIIAIOTCS
B) HE U3MEHSIOTCSA
7. UeMmy paBHO TJIaBHOE€ KBAaHTOBOE YHUCIIO JUISl 3JIEKTPOHOB IMPEABHEIIHET0 HYHEPreTHUECKOr0 YpPOBHS
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aTOMa 3JIEMEHTA C MOPSIIKOBBIM HOMepoM 387
1) 2 2) 1 3)0 4)3
8. KakoBa »nekTpoHHass KOHPUTypalus MPEJABHEIIHET0 SHEPTETHYECKOT0 YPOBHS aTOMa 3JIEMEHTa C T10-
PAIKOBBIM HOMepoM 817
1) 65° 2) 65°6p®6d>  3) 6s%6d °6p’ 4) 6s%6p*
9. Kakue 3HaueHMs IPUHUMAET MAarHUTHOE KBAHTOBOE YKCIIO JUISl 3JIEKTPOHOB P—3HEPreTUYECKOro MOIy-
poBHS?
1)-1,0,1 2) -2,-1,0,1,2 3)0 4)1
10. Yem oTiIM9arOTCS aTOMBI H30TOIIOB OJTHOTO 3JIEMEHTA?
a) YMCJIOM MPOTOHOB
0) 4nCIIOM HEHTPOHOB
B) UHCIIOM 3JIEKTPOHOB
T') 3apsA0M s1pa
11. Ha ocHOBaHUM 3JI€KTPOHHOM (hOpMYJIbl ONpPEAETUTE, KAKUMU CBOMCTBAMHU 00J1a/1aeT 3JIEMEHT C 3JIeK-
TPOHHOI KOH(HTYpammei atoma 15°25°2p°;
a) MeTaJlI 0) HeMeTaJI
B) aM()OTEpHBII TIEMEHT ') UHEPTHBIN 2JIEMEHT.

Tema «XuMHUYeCKasd TePMOJAMHAMMKA»

1. Tepmoxumuyeckoe ypaBHenue peakiuu: 4Al + 30, = 2Al,0; + 3350 k/[x. KonmdecTBo TEIioThl, BbI-
JeTTUBIIENCS PU OKUCIIeHuH 54t amomMunus (Kx):

1) 837.5 3) 3350

2) 1675 4) 67007
2. [Ipsmas wim oOpaTHast peaknus OyAeT MPOTEeKaTh MPU CTAaHAAPTHBIX YCIIOBHSX B CHCTEME:

CH4(F) + COz(r) = ZCO(F) + 2H2(r)
AG®98, kJx/Mons  -50,79 -394,38 -137,27 0,00

1) mpsmas  3) paBHOBecue

2) oOpatHas 4) Helb3s OTBETUTH OJHO3HAYHO
3. ITo repmoxumuueckomy ypasaenuro peakuu PCly + Clyy = PClsyy AH = -137,3 /I ykaxkuTe 3Ha-
YeHHE TeMIIepaTyphl Havalla peaKiuu:

1) T<T, AT=T,

2) T>T, AHT#T,
4. Kak MeHsieTcs SJHTPOIUS B Mpoliecce n3oMepu3anuu OyraHa B u300yran?

1) AS<0 3)AS=0

2) AS>0  4) Henb3s OTBETUTH OJJHO3HAYHO
5. «TennoBoit 3¢ (heKT XUMUYECKUX PeaKIMil He 3aBUCUT OT YKcia MPOMEKYTOUHBIX CTa UM, a Onpeaens-
eTcs JIMIIb Ha4aJbHBIM U KOHEUHBIM BUIOM U COCTOSIHUEM CUCTEMBD» - 3TO (hOPMYyITUpPOBKA:

1) mepBoro Havana TepMoaMHAMUKK  3) 3akoHa JlaBya3we-Jlamiaca

2) BTOpOrO Hauaia TepMoauHamMuku  4) 3akoHa ['ecca?
6. Ins peaxuuu COypy + C(py = 2COy,y paccuuraiite Temneparypy (K), mpu koTopoii paBHOBEpOsATHBI 00a
Hanpasyenus peakuun, eciu AH% , = 173 xJlxk, AS° = 176 Jx/K.

1) 542 3) 441

2) 789 4) 983
7. KakoBbI yCIIOBHSI HEBO3MOXHOCTH MPOTEKaHUS mpolecca?

1) AH<O0, AS>0 3) AH>0, AS<0

2) AH<0, AS<O0 4) AH>0, AS>0
8. Jlis SJHIOTEpMUYECKON PEAKIIUHN XaPAKTEPHO:

1) Q<0, AH>0 3) Q>0, AH>0

2) Q<0, AH<0 4) Q=0, AH<0
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9. M peakuu Ny + Oz = 2NO  AGyp = 173,2 xJIx. Boruucaure K, U1 cTaHIapTHBIX YCIOBHIA:
1) 10° 3) 10°

2) 107 4) 10
10. YkaxuTte peakiuu, B KOTOPBIX SHTPOITUS YBEITHUNUBACTCS:
l) 2C|2(r) + Og(r) = 2C|20(r) 3) 2H28(r) + SOQ(F) = 2H20(r) +2802(r)
2) CFa(ry = Crpagun) +2F2qr) A)INH4NOzk) = Na(ry + 2H20(
1) 1,2 31,3
2) 2,3 4)2,4
11. Jlns HeoOpaTUMBIX IpoIieccoB U3MeHeHue sHepruu ' m6oca, AG
1) Bcerma paBHO HYJIIO 3) Bcer/ia moJ0XHUTEIbHO
2) Bceria OTpUIATEIBLHO 4) 3aBUCUT OT THUIA PEAKIUU

Bonpochl Kk 3k3aMeHy 10 Kypcey «XuMHUSI»:

1. CoBpeMeHHbIE NPEJCTABICHUS O CTPOSHUH aTtoMa. VicTopusi yueHHil 0 CTpOCHUH aToMa.

2. KBaHTOBBIC UKCIa KaK pe3yabTaT penieHus ypasHenus llpeaunarepa (riiaBHoe, opOUTAIIBHOE, Mar-
HUTHOE, CIIMHOBOE), MX (PU3MYECKUN CMBICI (Ha MPUMEpax).

3.  DHeKTpoHHBIC KOHPUTYPAIIMHA ATOMOB ITEPUOUICCKON CUCTEMBI. [[pUHIIMITEI M TIOPSIIOK 3aTIOTHEHUS
aTOMHBIX OpOHTasIell MHOTO3JIEKTPOHHBIX aTOMOB (MIPUHIIMII MUHUMYMa 3Hepruu, npuHiun [laymnu, npa-
Bwio ['yuna, nmpasuio KieukoBckoro) (Ha mpumepax).

4. Tlepuoanueckuii 3aKOH U Mepuoanyeckas cucrema nemenToB .M. MenneneeBa. DaeKTpOHHOE
CTPOEHHE aTOMOB 3JIEMEHTOB IEPUOANYECKOM cucteMbl. «[IpoBany anexkTpoHa. IJIEeKTPOHHBIE CeMelCTBa
XUMHUYECKUX DJIEMEHTOB.

5.  OcHOBHBIE CBOMCTBAa aTOMOB (paJguyc, SHEPTUs MOHU3ALUU, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPH-
[[aTeNbHOCTh, OKUCIUTENbHO-BOCCTAHOBUTENLHBIE CBOMCTBA) U 3aKOHOMEPHOCTH UX W3MEHEHHUS B TPyII-
nax v mepuojax.

6. IloHsATHE O BAJIGHTHBIX 2JIEKTPOHAX U BaJleHTHOCTH. [loHsTHE O hopmupyrotieM snekTpone. Ompese-
JICHHE BAJICHTHOCTH aTOMOB S-, P-, d-, f-371eMeHTOB B BO30YX/IEHHOM M HEBO30Y»IEHHOM COCTOSIHHH (Ha
npumepax). BanentHocts anementoB |l nepuona. O6pazoBanue HOHOB.

7. TloHsiTHE 1 OCHOBHBIE XapaKTEPUCTUKA XUMHUUYECKOU CBSI3U (ITMHA, YHEPTHS, MOJISIPHOCTD, BAJICHTHBIN
yrout). Buipl v XapakTepuCTHKH XUMHYeCKOoi cBsi3u Ha ipumepe motekyst: NaCl, O,, NH3, BCls, KHCO3.
8. KoBayieHTHas XUMHYECKas CBSI3b: TIOHATHE, BUJIbI. MeXaHU3MbI 00pa30BaHMs KOBAJICHTHOW XUMHYE-
cKoii cBs13u (Ha mpumepe Monekyn Tumna Cly, SiHy, mora NH;"). CBoiicTBa KOBaneHTHOI CBA3M: HANPaB-
JIEHHOCTh, HACBIIIIEHHOCTh, KPATHOCTD.

9. OcHOBHbIE TEOpUU KOBAJCHTHON XUMUYECKOU cBs3U. [lonoxeHuss MeToa BalleHTHBIX cBsizei. [loHs-
THE 0 TMOpUAM3AIINH aTOMHBIX opOuTasiell U rTHOpUAHBIX opOuTansx. Tumnel rubpuau3anuu (Ha npuMepax
BeF,, BCl3,CH4, NH3, 1 koMImIeKcHOro HoHa [Cu(NH3)4]2+).

10. BimsHHME HEMOIEICHHBIX YJICKTPOHHBIX ITap Ha TE€OMETPHUIO MOJIEKYIIbl. OCHOBHBIC ITOJIOKECHHSI METO-
J1a MOJIEKYJISIPHBIX OpOUTaNIeH.

11. Honnas cBs3b, €€ 0COOCHHOCTH, MEXaHU3M oOpa3oBaHus. CBOWCTBA BEIIECTB C MOHHOM CBs3BI0. Me-
TaJJTMYECKasi CBS3b U OOIIFEe CBOMCTBA METAJUIOB. KpucTamuinueckue pemeTKy: MOHSITHE, THIIBI, CBOMCTBA
BEIIIECTB.

12. MexmonekynspHoe B3aumoaeiicTeie. Cunbl Ban-nep-Baanbca (opueHTalioHHOE, HHIYKIIMOHHOE,
JMCTIEpCHOHHOE B3auMojelicTBre). Bogopoanas cBs3b, €€ 00pa3oBaHMe, BIUSHUE HA CBOWCTBA BEIIECTB.

13. KowmrnekcHbIe COEIMHEHHUS: CTpOeHHe, HOMeHKiarypa. CTymeH4yatas JUCCOIUAIMs KOMIUIEKCHBIX
coeMHEHN. MaTeMaTnyecKoe BhIpa)KeHUE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA. BBl CBsI3U B
KOMIUIEKCHBIX COEIMHEHUSX. MexaHu3M o0pa3oBaHUs CBsi3ed BO BHYTpeHHeEH cdepe (Ha mpumepax) Io
METO/Y BaJIEHTHBIX CBsi3ed. [I[puMeHeHne KOMIUIEKCHBIX COETMHEHU.

14. Tlonstue u mpeameT TepMoauHaMuku. [ToHsITHE 0 QYHKIMSIX COCTOSIHUSL CUCTeMBI. TerioTra u padora.
Buytpenssis sHeprus, sHTanbnus. [IepBolii 3aKk0H TEPMOAUHAMUKY.

15. TemnoBoii apdexT peakiuit. Tepmoxumudeckne ypaBHeHHs. 3akoH ['ecca u ciie/ICTBUS U3 3aKOHA B TEP-
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16. DHrponus kak pyHkius coctosaus cucreMbl. |l u 11l 3akonbr TepmoaunamMuku. CiocoOsl onpeaese-
HUS UI3MEHEHUS SHTPOIHH B X0J€ XUMUUYECKUX peakuuii. I3MeHneHune SHTporuu npH (Ha3oBbIX Mepexoax.
CranpapTHas SHTpONHs 00pa30BaHUs COSAMHEHUSI.

17. Owranenuiteelii 1 SHTponHitHbIH (akTopbl. CBoOOaHAs 3Heprus ['m60ca. Dueprus ['enpmrosnbia.
Temnepatypa paBHoBecus. OnpezaeneHre HanpaBiIeHUs CaMOMPOU3BOJILHOTO MPOTEKaHUs peakuuit (CooT-
HoureHnue T u Tp). Csi3b sHeprun [ MOOca ¢ KOHCTAaHTOW PaBHOBECHSI.

18. TlonsiTHe O CKOPOCTH XMMHUYECKOM peaKlMu B TOMOT'€HHBIX U F€TEPOr€HHBIX CUCTeMax. 3aKoH JeHcT-
BUSI Macc JJIsl TOMO- ¥ T€TEPOreHHbIX peakuuil (Ha npumepax). 3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOH-
LEHTpAaIHii BEIIECTB, JaBJICHUs K 00beMa CHUCTEMBI, ILIONIaAN TOBEPXHOCTH pa3zjena ¢as.

19. 3aBuUCHUMOCTH CKOPOCTH XUMHUYECKOH peakiuu oT Temreparypsl. [IpaBuno Bant-I'odda. Dueprus ak-
TUBallUU. YpaBHEHUE AppeHuyca. JHEpreTHyecKkue AuarpaMMbl X0/1a 9K30- U SHAOTEPMUYECKON peak-
117078

20. Karanmus: Buapl, MexaHu3Mbl. OCOOCHHOCTH KaTaIUTHUYECKUX MPOILECCOB. DHEPreTUYecKUue aua-
rpaMMBbl KaTATUTUYECKON M HEeKaTaIUTHUECKON peakunu. Jl00aBKH, BIUSIONINE HA aKTUBHOCTh KaTalln3a-
TOopa. ABTOKaTalu3.

21. Xumuueckoe paBHOBecHE, ero nmpu3Haku. KoHcTaHTa paBHOBECHS JJIsl TOMO- U T€TEPOTSHHBIX Peak-
1ui (Ha mpuMepax). 3aBUCUMOCTh KOHCTAHTHI PABHOBECHUSI OT TEMIIEPATYPBHIL.

22. BnusHue pa3nu4HBIX (PaKTOPOB HAa XMMHUYECKOE PAaBHOBECHE M KOHCTAHTY paBHOBecHs. lIpuHImm
Jle-IllaTenwe (Ha mpuMepax).

23. Tlonstue o pacrBopax. Knaccudukamus pacTBopoB. MEKXMOICKYISIpPHOE B3aUMOJICHCTBHE TIPU pac-
TBOPEHUU BeUIeCTB. TepMOAMHAMUYECKHE NMPUYUHBI 00pa3oBaHUs pacTBOPOB. TemoBbie 3G (HEKThl Mpu
PacTBOPEHHH.

24. CrniocoObl BBIpaXEHHsI KOHIIEHTPALIMK PAacTBOPOB (MaccoBas JIOJs, MOJISPHAS J0JISA, TUTP, MOJIIpHAS
KOHIICHTpAIHsI, HOpMabHasl, MOJISIIbHAS. KOHIIEHTPAIIHS ), B3AUMOCBSI3b MEX/Y KOHIICHTPAITUSIMH.

25. PactBopsI cnabbix anmektponuToB. CreneHs aucconuanuu. KoHcTanTa qucconuanuu. 3aKoH pa30as-
nenust OctBanpaa. Onpenenenue pH pacTBopa c1aboro 37eKTpoIInTa.

26. PacTBOpPBI CHIIBHBIX DJIEKTPOJUTOB, THITH B3aUMOJICHCTBHUI B 3TUX PacTBOpax Ha MpUMEpPE pacTBope-
uust NaCl. AktuBHOoCTh HOHOB. MoHHast cuia pactBopa. Onpezenenne pH pacTBopa CHIIBHOTO 3JIEKTPOIIH-
Ta.

27. KucCIOTHO-OCHOBHBIE CBOMCTBA BEIIIECTB C TOYKHU 3PEHUS TEOPUU IICKTPOIUTHICCKON JTUCCOIHAITIH.
Honnoe npousBeneHne Bobl. BomopoaHblil U THIPOKCUIIBHBIN MOKa3aTenn. HANKATOpHI.

28. PacTBOpBI MaJOpacTBOPHMBIX 3JEKTPOIHTOB. PactBopuMocTs. [Ipon3BeneHne pacTBOPUMOCTH. Yc-
JI0BHE 00pa30BaHUs OCAJIKOB MATOPACTBOPUMBIX 3JEKTPOIUTOB.

29. OKUCITUTEITHFHO-BOCCTAaHOBUTEIILHBIC TpoIiecchl [1oHATHE 00 OKHCIHUTENe, BOCCTAHOBHUTENE, OKHCIIC-
HUH, BOCCTaHOBJIEHNH. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA BEIIECTB, MX 0OOCHOBaHUE C TOUKU
3peHUs CTPOEHUS aToMa (Ha pUMepax).

30. Tumsr OBP (¢ npumepamu). MeTo 351eKTpoHHOTO OanaHca (Ha mpuMepe).

31l. Tepmomunamuka OBP. Bo3HukHOBeHUE 3JIEKTPOAHOTO MoTeHIMana. [llkama cTaHIapTHBIX 3JIEKTPOI-
HBIX NOTeHIMaNoB. OnpenesieHre HAPaBIeHHs IPOTEKAHNsT OKHUCIIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMI. Y paBHe-
Hue HepHera. Porb OKUCIMTENTbHO-BOCCTAHOBUTENTBHBIX PEAKLIVIA.

32. T'anpBaHMYECKHE BJIEMEHTHI: YCIOBHUS PAaOOTHL. YCTPOHCTBO 3JEKTPOXMMUYECKOrO raJbBaHHMYECKOTO
anemenTa Jlanwmansa-Ako0u, cxema ero pabOThI, AJIEKTPOJHBIE IMPOILECCHl, TOKOOOPA3yOIIas pPeaKIlusl.
VYpasuenue Hepucra. 9/1C u nanpspxenue. Crioco6s! pacuera I/1C.

33. KoHmeHTpamoHHbIE TalbBaHHYECKUE AJIEMEHTHI: YCIOBUS PaldOTHI, CXeMa, YPaBHEHUS AIIEKTPOIHBIX
npotieccoB. 3/[C KOHIIEHTPAMOHHOTO raJbBaHMUECKOT0 dieMeHTa. [loTeHInabl ra30BbIX AJIEKTPOIOB.

34. Tonspuzanms »ekTpoaoB. Ee Bumbl 1 MexaHu3Mel. [lonspu3aninoHHble KpUBBIE TIPH padoTe TaibBa-
HUYECKUX 3JIEMEHTOB, KOPPO3UH. 3HAYCHUE TOJSIPU3AINH B AIEKTPOXUMHUYECKUX CHCTEMaX.

35. Kopposust MeTayiioB, ee BUIBL. YCIOBUS MPOTEKAHHUS 3JIEKTPOXUMUYECKON KOppo3uu. CXeMbl MHUK-
pOTralbBaHUYECKUX KOPPO3HOHHBIX JIEMEHTOB, YPAaBHEHHS aHOJHBIX M KaTOIHBIX MPOILIECCOB (HAa MpUMe-
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36. Bonopoanas v KMCIOpOIHAs ACTIONSPU3ALINS, 3aBUCUMOCTh OT CPE/Ibl, YCIOBHSI €€ YCUIICHUSI.

37. Metauinyeckre ¥ HEMETANTHYEeCKUE MOKPBITH KaK METOJ 3aIUThI OT KOppo3uu. CXemMbl KOPpO3H-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIICHUH METANTNYECKUX IMMOKPBITUH (Ha IpUMepax).

38. CymHOCTb 3JIEKTPOXUMHUYECKUX METOAOB 3aIIUTHI OT KOPPO3UH (aHOAHAsS, KaTOIHAs, MPOTEKTOPHAsS
3aIuTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOUINX HA aHOJHBIX M KaTOJIHBIX YYacTKaX MPH JIEKTPOXUMHUYE-
CKOM 3aIluTe.

39. Meroap! 3alIUTHI OT KOPPO3UH, CBSI3aHHBIE C 00PaOOTKOI KOPPO3MOHHOM cpeabl. HruouTopsl Kop-
po3uu, MEXaHU3MbI UX aercTBus. [laccuBHOCTE MeTauioB. Jlernposanue.

40. Xumuueckue MCTOYHUKHU TOKa: MOHATHE, Kiaccudukanusi. OCHOBHbIE XapaKTEPUCTUKH TajlbBaHUYE-
CKHUX DJIEMEHTOB.

41. MapranieBo-IIMHKOBBII MEPBUYHBIN 3JEMEHT: YCTPOHUCTBO, YpaBHEHHsI MPOLIECCOB, JOCTOUHCTBA U
HE/IOCTaTKH.

42. lenoyHble U TUTHEBbIE OaTapeiKu: yCTPONUCTBO, JOCTOMHCTBA U HEAOCTATKH MPH SKCILTyaTaIHH.

43. AKKyMyIISITOpPBI: BUJBI, YCTPOWCTBO, MPUHIMI PaOOTHL. YPaBHEHHUs MPOLIECCOB IPHU 3apsiae M pas-
pSAKE CBUHIIOBO- KHCIIOTHOTO aKKyMYIITOPa, €T0 XapaKTEPUCTHUKU, OCHOBHBIE MPOIIECCHI U3HOCA, JOCTO-
WHCTBA M HEJIOCTATKH MPH IKCIUTyaTaIHH.

DK3aMeHALMOHHBIE 32124

1. Twurp pactBopa Na;SO4 paBen 0,03 r/mi. Paccuuraiite MOJISpHYIO M HOPMATBHYIO KOHIICHTPAIHIO
3TOTrO pacTBOpA.

2. B 1 nmurpe Boasr pactBopwin 35 T xkene3noro kynopoca (FeSO, -7H,0). Paccunraiite MOISPHOCTB,
MOJISUTBHOCTh, HOPMaJIbHOCTh U MacCOBYIO JOJIIO MTOJyYEHHOT'O pacTBOPA, €CIIM €ro INIOTHOCTH 1,2 /M.
3. Kakoit o6bem 0,2 H pacTBOpa CEpHON KUCIOTH MOXKHO MPUTOTOBUTH U3 0,7 11 ee 40%-ro pacTtBopa
(mnotHOCTH 40%-T0 pacTBopa 1,3 r/cm)?

4. Hanumure NOJHYIO 3JIEKTPOHHYIO opMyny aToma TexHeuus. K kakomy ceMeicTBy OH OTHOCHUTCSA?
VYKaxkute ero BHEIIHUHN 3JEKTPOHHBIM ypOBEHb, (POPMUPYIOIIUI 3JEKTPOH, 3HAUEHUSI KBAHTOBBIX YUCEN
U1 GOPMUPYIOLIETO JIEKTPOHA U 3JIEKTPOHOB BHEIIHETO YPOBHS, IEPEUUCIUTE BCE €r0 BO3MOXKHbBIE Ba-
JIEHTHOCTH.

5. 3anumuTe MOJHYIO 3JIEKTPOHHYIO (OpMYJy aTroMa 3JeMeHTa ¢ (POPMHUPYIOIIUM 3JIEKTPOHOM 4p3.
VYKaxkure Bce €ro BO3MOXKHbIE BAJEHTHOCTU U 3HAYEHMs KBAHTOBBIX YMCEN JUIs (POPMHUPYIOLIETO 3JIEK-
TpOHa.

6. VYkaxuTe 4MCIIO HECHIAPEHHBIX 3JIEKTPOHOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSHMM aToMa XJIopa,
€ro BAJIEHTHBIE BO3MOKHOCTH.

7. Tlonmp3ysich TaOnUIEH ANIEKTPOOTPHULIATENILHOCTEH, ONpeeIuTe XapakTep CBsA3eil B MOJIEKYJe CepHOM
KHUCJIOTBI U €€ HaTpUEBOW coti. OxapakTepu3ynTe KaxXIyl CBA3b.

8. Ompenenute THN THOpPUIAM3AIMUA M M300pa3sUTe MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIUX MOJIe-
kyn: BeCly, BCl3, NH3, SiH,. [TonsipHbI 11 3TH MOJIEKYITbI?

9. Hazoute Naz[Co(NOy)s] u ykaxwurte: a) qurasjpl; 0) KOOPAUHAIIMOHHOE YHCIIO; B) 3aps] KOM-
IJIEKCHOTO MOHA U 3apsi/i KOMILIEKCOOOpa3oBaTes; I') BUJ CBSI3U MEX1y BHEIIHEH U BHyTpeHHel cdepa-
MHU, 1) ypaBHEHHE AUCCOLMAIINH COeTUHEHUS U BHYTpEHHEH cdepsl, Belpaxkenue K(uecr).

10. VkaxuTe HarpaBiIeHne npotekanms nporecca: A =B + C npu 200°C, ecmn - AHx.p. = -20 kJIK,
AS°x.p. =-100 [Ix/monb-K (mpuBeaure 2cnocoba pereHus).

11. Ompenenure Temneparypy paBHoBecus cuctembl A + B = 2AB, ecinu craniapTHble SHTPOIINH Be-
mectB A, B u AB paBubI cooTBeTcTBeHHO 5 J[3K/Momnb-K, 10 [Ix/mMonb-K u 50 Jx/mMons-K, a usmenenue
SHTAJIBIINK B X0JI€ 9TOH peaknuu paBHO 20 kJx/Moms. ITpn kakux Temmneparypax oTHOcUTeNnbHO T, BO3-
MOYHO CaMOIPOU3BOJILHOE TEUEHUE ITOM Peakuy B MPSIMOM HaTpaBJICHUN?

12. TIpu B3aumoneiictBuu 10 r Kanpuus ¢ KUCIOPOAOM BbiAenmIoch 160 k/[x TerioTsl. Berunciure
CTaHJIAPTHYIO SHTAJBIINIO 00pa30BaHUs OKCHJIA KaIbIIHs.

14



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa (DA
Ipoghunv «Inepeoobecneuenue npeonpusmuiiy < j
PIIJ] F1.0.07 «Xumus» mv3uM_

13. B03MOXKHO 11 CaMOIIPOU3BOIBLHOE MTPOTEKaHUEe peakiu A=2B, eciu AHox,p.: -40 xJIx, ASOX.p.: -20
T/ K, t=2°C2

14. Paccuwnraiite, Kak m3MeHUTCS CKOpOCTh peakimu 2NOy + Oy = 2NOyy (K=0,2, y =2), ecrut: a) yBenu-
YUTh 00bEM CUCTEMBI B 2 pa3a; 0) yBeianuuTh koHueHTpanuio NO B 2 pa3a; B) yMEHbIIUTh TEMIIEPATYPY
na 30%?

15. Omnpenenure ckopocTh peaknuu A + 3B =2C, npoTtekaroliei B ra3oBoit (paze, B MOMEHT BpeMEHH, KO-
r/1a KOHIIEHTpaIus BemecTBa A u3aMenunachk Ha 0,1 MoJb/7, ecii HayaJlbHbIE KOHIIGHTPAIMH BEIECTB A
u B paBubI cootBeTcTBeHHO 0,5 11 1 Monb/i1. K = 0,2. Kak ©3MEHUTCSI CKOPOCTh PEAKITUU TIPU YBEITUICHUH
JTABJICHUSI B CUCTEME B 2 paza?

16. B pesynbrare u3menenust oobema cucteMbl C(1) + 2F;(r)= CF4(T) CKOPOCTh MPSIMOI peakiiui BO3-
pocna B 16 pa3. Kak u Bo CKOJIbKO pa3 U3MEHWIHA 00BEM CHCTEMBI?

17. Omnpenenure CKOPOCTh OOPA30BAaHUS aMMHAKa ITPH 120°, ecin npu 100° o6pazyercs 0,2 Momb/a-c
amMmuaka (y = 3).

18. Kyna cmecturcs paBHoBecue cuctembl 2A(T) + B(r) = C(r) + 3(1) (AH > 0) u xak npu 7TOM U3MEHUTCS
KOHCTaHTa PaBHOBECHUS, €CJIU a) YBEIUYUTH JABICHUE B CUCTEME; 0) YMEHBIIUTh 00bEM CUCTEMBI; B) MO-
BBICUTH TEMIIEpaTypy: ') yBEIUYUTh KOHIICHTPAIIUIO BelllecTBa B, 1) BBecTn katanuzarop?

19. Paccumraiite BemmurHy KOHCTaHTHI paBHOBecHs 1t peakimu CHy(T) + 20,(r) = CO,(r) + 2H,O(r), ecnm
M3BECTHO, YTO HCXOJHbIC KOHIICHTPAI[MH METaHa U KHCIOpPOJa PaBHBI COOTBETCTBEHHO 6 MOIBL/T U §
MOJIB/JI, a K MOMEHTY HacCTYIUICHHs paBHOBecHs popearupoBaiio 50% kuciopoaa.

20. IIpomsBeneHue pacTBOPUMOCTH XJiopua cepedpa 1,78 10, Kakoii 06beM BozbI noTpedyercst st
pacTBOpEHHs ISTH TPAaMM ATOTO BEUIECTBA.

21. Beruuciure pH u pOH 0,05 M pactBopa CONSHOM KUCIOTHI M TUApOKcHUaa HaTpuda. Kakoil nBeT B
TaHHOM pacTBOpe OyIyT UMETh a) METHIIOBBII OpaHXeBBIH, 0) peHnondranent, B) 1akmyc?

22. Bpruucnure cTeneHb aucconuanuu B npouentax B 0,05 M pacTBope XJIOpHOBATUCTON KUCIOTHI, €CITH
K,=3-10%.

23. Boruucnure pH u pOH 0,01 M pactBopa ruapokcuia ammonus. Kakoii 1iBeT B 1aHHOM pacTBope 0y-
YT UMETh a) METHJIOBBIA OpaHkeBblIii, 0) henondranent, B) makmyc?

24. Tlon6epute K03 (UIMEHTH B YpaBHEHUH PEaKIIUK METOJIOM 3JIEKTPOHHOrO OajlaHCa, YKaKUTE OKHC-
JUTEh U BOCCTAHOBUTEID!

K>Cr,07 +NaNO; + H,SO4 — Cr2(804)3 +K,S04+NaNOz+H,0

25. Bpruucnure BENIUYUHY JEKTPOJHOTO ToTeHuana kobansta B 0,01 M pactBope cyibdaTa kobanbra
(11 u xpoma B 0,001 M pactBope cynsdara xpoma (I11).

26. PaccuuTtaiite 9/IC kene3HO-IIMHKOBOTO TaIbBAHUYECKOTO JIEMEHTa MPHU CTAHIAPTHBIX YCIOBUSAX U
MIPYU U3MEHEHHH aKTUBHOCTEH MOTEHIIMAIONIPEICISIFOIINX HOHOB B aHOHOH 30HE B 10 pa3 1Mo cpaBHEHHIO
CO cTaHJapTHHIM 3HaueHHEeM. COCTaBbTE CXEMY TaJIbBAHMUYECKOTO AJIEMEHTA, 3alHIIUTE YPaBHEHUS JJIeK-
TPOAHBIX TPOIIECCOB U TOKOOOPA3YIOIIEH peaKIiH.

27. CoctaBbTe cxemy paOOThl IUTHEBO-IIUHKOBOrO ['D, 3amummre ypaBHEHHS JIEKTPOIHBIX MPOLECCOB
1 TOKoOOpa3yroriei peakiuu, paccuntaiite e€ IJIC npu cTaHIAPTHBIX YCJIOBHSIX (ABYMsI CIIOCOOAMM).
[TpuBeaute rpaduk MONSIPU3ANUOHHBIX KPUBBIX.

28. CoctaBbTe cxeMy pabOoTHI )KeJIe3HO-BOIOPOTHOTO TaTbBAHMUECKOTO JIEMEHTA, 3alUIIATE YPABHEHUS
AJIEKTPOHBIX MPOLECCOB U TOKOOOpa3ytomiel peakiun, paccuntaiire 3/IC (ycnoBus crangaptasie). Kak
Oyznet u3MmensThest pH cpezbl B aHOHOM 1 KaTOAHOM 30HAX Mpu ero padore?

29. Dueprus ['mb6ca TokooOpazyromeil peakuuu pasHa -212,2 k/[x/monb. Omnpenenurte MOTEHIHAT
aHOJ1a TATbBAHWYECKOTO AJIEMEHTA, €CITM KaTOJIOM SIBJISIETCS MEHBIN SJIEKTPO, acyz+ =1MOJIB/1, n=2.

30. Kak m3menurcs D/IC cepeOpsHO-CBUHIIOBOTO TallbBAHUYECKOTO AJIEMEHTA M0 CPAaBHEHUIO CO CTaH-
TapTHBIM 3HAUYEHUEM, €CJIM aKTUBHOCTH TIOTCHIMAIONPEACIISIONINX HOHOB B Pe3yJIbTaTe pabOThI N3MEHH-
nace B 10 paz?

31. OGocHyiiTe BO3BMOKHOCTh MPOTEKAHUS KOPPO3HUH CIIaBa cepedpa u Menu B kucioit cpene (pH = 6)
Ha Bo3ayxe. CocraBbTe cxemy MI'O, 3anmummTe ypaBHEHUs peaKkLMi, IPOTEKAIOUIMX HAa aHOJHBIX U Ka-
TOJHBIX y4acTKax.
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32. I[lnactuHKa XpOMHUPOBAaHHON ME/HM OIyIIEHA B PacTBOP KUCIOTHI (Ha Bo3nyxe). Kakoit metamn Oyner
KOPPOAUPOBATH NPU HAPYLICHUU LIETIOCTHOCTH MOKPHITUA? (YpaBHEHHE).

33. Kakwue yacTuiibl MOTYT IPUHUMATh 3JEKTPOHBI IPU KOPPO3UH METHOTO U3JIENIUsl B KUCIIOM PacTBOpPE
(pH = 1) na Bo3ayxe? 3anumuTe ypaBHEHHUS STHUX POIIECCOB.

34. Kakoif MeTana MOKHO HCIOJb30BaTh B KAUECTBE MPOTEKTOPA IJIS 3alUTHI OT KOPPO3HUHU >KEJIE3HOTO
uznienus (pH = 5)? CocraBbTe 000CHOBAaHHYIO PAaCU€TOM CXEMY MHUKPOTabBAHUYECKOTO KOPPO3UOHHOIO
3JIEMEHTA, 3alUIINTE YPaBHEHUS IPOLIECCOB.

Pe3ynbraThl TeKymero KOHTPOJIS MO BBINIEYKa3aHHBIM B pasfene 4 BugaMm (UKCHUPYIOTCS C HC-
MoJIb30BaHueM TpexOamtbHoU cucteMsbl (0, 1, 2) B BUIe KOHTPOJIBHBIX HEJEINb - IPH NPUHATON B (puina-
Jie cucteme Ha 6-if u 12-i yaeOHOI Helene ceMecTpa, a TakKe YUUTHIBAIOTCS TPEIoaaBaTeieM P 0Cy-
IIECTBJIICHUU MPOMEXYTOYHOMN aTTECTAIIUU 110 HACTOSIICH JUCIUTUINHE.

B ¢unmane ucnonb3yercs cucreMa ¢ TPaJAULMOHHOW IIKalOW OIEeHOK — "oTiaudHo'", "Xopoio",
"yA0BIIETBOPUTENHHO", "HEYIOBIETBOPUTENBHO", "3auTeH0", "HEe 3auTeHo" (najnee - MATHOAIIbHAS CHC-

TeMa).

d)opMa npOMemyTquoﬁ aTTeCTallMy 10 HACTOSIIECH TUCIUIIIIMHE — YK3aMEH.

[IpuMeHsieMble KPUTEPUH OLIEHHBAHUS IO AMCIMILIMHAM (B COOTBETCTBHU C HHCTPYKTHBHBIM
nucbmom HIY MDU ot 14 mast 2012 roma Ne 1-23):

Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TMCLIMII- 00y4eHus N0 TUCIUIINHE
JIMHE

«oTnnyHO»/ | BoicTaBisierca oOyuaroniemycs, 0OHapy>KUBILIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOE U

«3a4TEHO ri1y0oKO€ 3HaHHE MaTepHaloB U3Yy4EHHON AUCHUILUINHBI, YMEHHE CBOOOIHO BBIMOIHATh

(oTnu4HO)»/ | 3adaHus, MPEAYCMOTPEHHBIC MPOrPaMMOM, YCBOUBIIUNA OCHOBHYIO U 3HAKOMBIN C J10-

«3a4TEHO» HOJHUTENBHOM JTUTEpaTypoi, peKOMEHI0OBaHHOM paboueil mporpaMMoil TUCIHUITIINHEI,
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUH, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHaJOoB M3YYEHHOW AUCHUIUIMHBI, 0€3ylpeuyHO OTBETUBLIEMY HE TOJBKO Ha BO-
pockl Omiera, HO U Ha JONOJIHUTEIbHBIE BOIPOCH! B paMKax pabodeil MmporpaMmbl
JUCLIUIUINHBL, TIPABUJIBHO BBIIIOJIHUBIIEMY MPAaKTHYECKOE 3a1aHue. OLeHKa 1o TUCIu-
IUITMHE BBICTABIIAIOTCS 00yYaromeMycsi C Y4ETOM pe3yIbTaTOB TEKYIIET0 KOHTPOJIS.
Komnerennuu, 3akpeni€HHble 3a TUCHUIIMHON, COPMHUPOBAHBI HA YPOBHE — «ATa-
JIOHHBI.

«XOpouIo»/ BricraBnsercs oOyyaromemycs, OOHapyXHUBILIEMY MOJHOE 3HAHWE MaTepuana U3y4yeH-

«3a4TEHO HOM JMCHMIUIMHBI, YCHEHIHO BBIIOJHIIOMIEMY MPEAYCMOTPEHHBIE 3a/aHMs, YCBOMB-

(xopor1o)»/ IIEMY OCHOBHYIO JIMTEPATypy, PEKOMEHJIOBaHHYIO pabouell mporpaMMoil JUCLUILIH-

«3a4TEHO» HBI; ITOKa3aBUIEMY CUCTEMAaTHYECKUI XapaKTep 3HaHUW MO TUCHUIUIMHE, OTBETUBIIEMY
Ha BCE BOIPOCHI OWjeTa, MPaBUJIBHO BBIMOJHUBIINN MPAKTHUECKOE 3aJaHue, HO J0-
MYCTUBIIUHI MPHU 3TOM HENPHUHIMIHATIbHBIE OMHUOKU. OlleHKa 0 AUCHUIUIMHE BBICTaB-
JSIFOTCS 00yyaromeMycs ¢ y4€TOM pe3yIbTaToOB TEKYIIEro KOHTPOJIS.
Komnerenuuu, 3akperui€éHHble 3a TUCHUIUIMHON, cOPMUPOBAaHBI Ha YPOBHE — «IIPO-
JIBUHYTBII).

«ynoBneTBo- | BoicTaBisierca oOydaromemycs, 0OHapyKUBIIEMY 3HaHUE MaTepHaiia U3y4YeHHOU AMcC-

PUTETBHOY/ UITMHBL B 00BbeMe, HEOOXOIMMOM ISl AajbHEHIIeld yuyeObl U MpencTosed paboThl

«3a4TEHO 1o NMpoQeCcCcuu, CIPaBIISIONIEMYCS] C BBIIIOJTHEHUEM 3a/laHui, 3HAKOMOMY C OCHOBHOM

(YmoBieTBO- | IUTEpaTypoOl, peKOMEHJOBaHHOW paboueil mporpaMMoil IUCIUILTUHBI; JOMYCTUBIIEMY

PUTENBbHO)»/ | MOTPEUIHOCTh B OTBETE HAa TEOPETHUECKHUE BOIMPOCHI U/UIIU MPHU BHIMOIHEHUU MPAKTHU-

«3a4TCHO» YeCKHUX 33JlaHuil, HO 00JajaoneMy HEOOXOIUMBIMHM 3HAHUSAMHU JJISI MX YCTPaHCHHS
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Onenka Kputepun omieHKM pe3ynbTaToB
0 JTUCITUTI- O0OyYEHHS 1O TUCIUTLINHE
JIMHE

[0JI PYKOBOJCTBOM IperojaaBaressi, JU00 HENpaBUIbHO BBHIMOJIHUBILIEMY MpaKTHYe-
CKO€ 3aJJaHH€, HO 110 YKA3aHUIO MPENO1aBaTeNs BBIIOJHUBIIEMY APYTHUE MPAKTUUECKUE
3a/laHusl U3 TOTO K€ pa3jiena IUCUUILINHBL. .

KomneTennuun, 3akperui€HHbIE 32 TUCIUILUIMHOMN, C(hOPMUPOBAHBI HA YPOBHE — «IIOPO-

TOBBIIY.
«HEYJIOBJIE- BricTaBmsiercss oOydaromeMycsi, 0OHapyKUBIIEMY Cephe3HbIC MPOOEIBI B 3HAHUSIX OC-
TBOPHUTEIb- HOBHOTO MaTrepuaia HW3YYEeHHOW JUCHUIUIMHBI, JOMYCTHBIIEMY HPHHIUITHAIbHBIC
HOY/ HE 3a- OIMOKY B BBIMTOJIHEHUU 33/IaHUI, HE OTBETUBILIEMY Ha BCE BOIPOCHI OHMIIETa U JIOTOJI-
YTEHO HUTEJIBHBIC BOTIPOCHI U HENPABUIIBHO BBIMIOJIHUBIIEMY MPAKTUYECKOE 3aaHKe (Hempa-

BUJIBHOE BBIIIOJHEHUE TOJIBKO ITPAKTHYECKOrO 3aJaHus HE SBIISIETCS OJHO3HA4YHOMU
IPUYMHOM J17Is1 BBICTaBJICHUS OLEHKHU «HEYJOBIETBOPUTENbHOY). Kak npaBuio, oneHka
«HEYIIOBIIETBOPUTEIBHO CTABUTCS CTYIEHTaM, KOTOPBIE HE MOTYT MPOJODKUTE 00yUe-
HHUE M0 00pa30BaTeNbHOW IporpamMMe 0e3 JONOJHUTEIbHBIX 3aHATHH MO COOTBETCT-
Bytoueil aucuuiuimHe. OLieHKa [0 IUCLUILIMHE BBICTABISIOTCS 00ydaromeMycs ¢ yué-
TOM pE3yJIbTaTOB TEKYLIEr0 KOHTPOJIS.

KommereHun Ha ypoBHE «IIOPOTOBBIN», 3aKPEIUIEHHBIC 33 TUCIUTUITMHON, HE CPOPMHU-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4ebHoe 1 yueOHO-1a00paTOpPHOE 000Py10BaHHE

YyeOnas ayauTopus i nNpOBEICHUA 3aHATHI JICKOMOHHOI'O THUIIA, 'PYNITIOBBIX U MHAWBUAYAJb-
HBIX KOHCYJIbTALMH, TEKYILIEr0 KOHTPOJISI U IPOMEXYTOUHOM aTTeCTall, OCHALLCHHAS:

- CIELMAIU3UPOBAHHON MeOEeNbl0; J0CKON ayIuTOPHOM; JIEMOHCTPALMOHHBIM 000pYI0BaHUEM:
NEePCOHATBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAllMOHAPHBIM) IPOEKTOPOM.

Jnis mpoBeieHHst 3aHATHH 1a00paTOPHOro TUMA UCMOJIb3YIOTCS CIELHaTU3upOBaHHbIE JadopaTo-
pun Ne 2 u Ne 3: mabopatopus B-316 u B-318, pacnonoxennsie o aapecy 214013, r. Cmomnenck, JHep-
reTUYeCKUi Ip., 1.1, 37aHNe SHEPreTUYECKOro HHCTUTYTa (1abopaTopHslii kopiyc Ne 2).

JlabopaTopusi xumuu Ne 2 — (15 paGounx MecT) 0o0Opy/nOBaHUE U PEAKTUBBI ISl IPOBEIACHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAs T0CY/1a, YCTAHOBKH JJISl N3Y4YEHHUs IIPOLIECCa KOPPO3HH, OIIpeene-
Hus DJIC ranbBanuueckoro snementa, pH-merp Dkcnept 001, koMIuIeKT 000pyI0BaHUS AJISl U3YUEHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH AJIEKTPOJIM3a, YCTAHOBKA JUISl M3YYEHUs ONTHYECKUX SIBJICHUM B
KOJUIOM/IHBIX PacTBOpax, MUKPOCKOII, 3JIEKTPUUECKUE TUTUTKH.

JlaGopaTopusi xumuu Ne 3 — (15 paGounx mecT) 000pyAOBaHUE M PEAKTUBBI JAJISI MPOBEACHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAs MOCYy/1a, YCTAHOBKH /ISl U3YUYEHUSI IpoIiecca KOPPO3HH, OIpeene-
Hus DJIC ranpBannveckoro snementa, pH-merp Dxcnept 001, koMIUIeKT 000pyIOBaHUS IS U3YYEHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH JJIEKTPOJIN3a, YCTAaHOBKA JUISl M3YyYEHHUS ONTHYECKUX SIBJICHHUH B
KOJUIOM/IHBIX PacTBOpax, MUKPOCKOII, 3JIEKTPUUECKNE TUIUTKH.

YueOnas AyaIuTOpus IJid NpOBCACHUS TTPAKTUYCCKUX 3aH5ITPII>i, TPYIIIOBBIX U MHAUBUAYAJIBbHBIX

KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOM aTTeCTallK, OCHAICHH A
- CHeMATM3UPOBAHHON MeOEbI0; TOCKON ayAUTOPHOM.
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Jist caMocToATehbHOW paboThl OOYYAOIIUXCS O TUCHUILUIMHE HCIOJB3YETCS MOMEIICHHE IS
CaMOCTOSITENIbHOM pabOoThl 00Y4aIOIIUXCS, OCHAIIEHHOE:

- CIICLUATM3UPOBAHHON MEOEeIbl0; TIOCKOM ayJUTOPHON; MEPCOHATBHBIM KOMIBIOTEpAMU C TOJI-
kioueHreM K cetu "Uatepuer” u noctynom B DUOC dunmana.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA I JINI]
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbS U THBAJINIOB

B xozxe peanuzanuy JUCHUIUIMHBI UCHOIB3YIOTCS CIEAYIOUIME AONOJHUTEIbHBIE METOIbI 00yUe-
HUS, TEKYLLEro KOHTPOJISI YCIEBAEMOCTH U IIPOMEXYTOUHOM arTecTaluy o0ydyaroluXxcsl B 3aBUCUMOCTH
OT UX UHJMBUAYAJIbHBIX OCOOCHHOCTEH:

JJIS1 CJIeNbIX M CJ1a00BUIAIMX:

- IeKIUHU 0(OPMIISIOTCS B BUIE SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO KOMIIBIOTEpA
CO CIEeIMAIU3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHUEM;

- IUCbMEHHBIE 33aJ]aHUs BBIMIOJHAIOTCS HA KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHrneM, WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBelleHue He MmeHnee 300 mrokc;

- JUTS BBITIOJTHEHUS 3aJaHus IPU HEOOXOAMMOCTH MPEIOCTABISAETCS YBEIUUMBAIOIIEE YCTPOUCTRBO;
BO3MOYKHO TaKe MCIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIC 3aJIaHusT OPOPMIIIOTCS YBEIIMUECHHBIM MIPU(TOM;

- DK3aMeH U 3a4€T MPOBOJISATCS B YCTHOW (opMe MM BBIMOJHSIOTCS B MHUCbMEHHOU (dopMe Ha
KOMITBIOTEPE.

AJISL TIIYXHX U ¢J1200CIbIIALIMX:

- IEKIIMU OPOPMIISIOTCS B BUE DJIEKTPOHHOTO JOKYMEHTA,

- MIICbMEHHBIE 3a/1aHUs BHITMIOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH opMe;

- DK3aME€H W 3a4€T MPOBOATCS B MUCbMEHHOU (hOpME Ha KOMITBIOTEPE; BO3MOKHO MPOBEICHHUE B
(dbopMe TecTUpOBaHUS.

JJIS1 JIMIL C HAPYIIEeHUSIMU OTIOPHO-IBUTaTEJIbLHOI0 annapara:

- TeKIuHu 0(GOPMIISIOTCS B BUIE€ DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEpA
CO CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CIICUCHHEM;

- MUCHbMEHHBIC 3a/IaHUS BBIMOJIHSAIOTCS HAa KOMIIBIOTEPE CO CIEIHMATM3UPOBAHHBIM MTPOTPaAMMHBIM
obOecrnieucHUEM;

- DK3aMEH W 3au4€T MPOBOJATCS B YCTHOM (popMe WU BBIMOJHSAIOTCS B MUCBMEHHOU (opme Ha
KOMIIBIOTEPE;

- UCTIOJIb3YyeTCA creruanbHas yaeOHas ayauropust s i ¢ JIOB3 — ayn. 106 rimaBHoro yueOHO-
ro kopmyca no agapecy 214013, r. CmoneHck, DHepreTuueckuil np-a, 1.1, 371aHue SHepreTuu4ecKoro 1uH-
CTUTyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOMUMOCTH MPENyCMATPUBACTCS YBEIHUECHNUE BPEMEHHU IS TTOITOTOBKH OTBETA.

[Iponienypa mpoBeneHUs MPOMEXKYTOUYHON aTTeCTAllMU Il OOYyYarONIUXCS YCTAHABIUBACTCS C
y4€TOM MX WHANBUAYAJIbHBIX TCUXOopHu3MdecKux ocoOeHHocTel. [IpomexkyTouHas arTrecTanus MOXKET
MIPOBOJUTHLCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHMHM TPOLEAYpPHl OLEHWBAHUS PpE3YJAbTAaTOB OOYYEHHUS MpelycMaTpPUBACTCS
WCIIOIh30BaHUE TEXHUUYECKUX CPEICTB, HEOOXOMMMBIX B CBSI3U C WHAMBUIYaJbHBIMH OCOOCHHOCTSIMHU
oOydJarommxcsi. ITH CpeICTBA MOTYT OBITh MPENOCTABIEHBI (UIMAIOM, WA MOTYT HCIOJIb30BaThCA
cOOCTBEHHBIC TEXHUYECKHE CPENICTBA.

[TpoBeneHre MpPOIEAYPHl OICHUBAHKS PE3YIBTATOB OOYYEHHUS JIOMYCKAeTCS C UCIOIb30BAaHUEM
JUCTAHIIMOHHBIX 00Pa30BaTeNIbHBIX TEXHOJIOTUH.
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ObecneunBaeTcs A0CTYNl K MH(POPMALHOHHBIM M OubdaHorpaguyeckum pecypcam B cetu M-
TEePHET JUIA KaKA0ro odyuaromerocs B GopMax, agaTHPOBAHHBIX K OTPAaHUYEHUSAM HX 3[J0POBbS M BOC-
npUATUS HH)OPMAITUH:

JUISL CJIeNBIX U C1A00BHISIIIUX

- B ICYaTHOH (pOpME yBETUUEHHBIM HIPHUPTOM;

- B )OpMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

JUISL TJIYXHMX M CJ1a00CIbIIIAINX:

- B Ie4aTHOH opMme;

- B )OpMe 3IEKTPOHHOTO JJOKYMEHTA.

AJ11 00YYAIOLIUXCS ¢ HAPYLIEHUSIMHU OTIOPHO-IBUIaTeIbHOI0 aNnapara:

- B IIe4aTHOH Qopme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B hopme ayauodaiina.

9. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHbBI

OcHoBHas JIMTepaTypa.
1. JIyneiiko, T.I'. BBenenue B oOuryto xumuto: yueOnuk / T.I'. JIyneiiko; MunucrepctBo obpa3zoBa-

Hus U Hayku Poccuiickoit @enepanun, denepaibHoe rocyAapcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
YUpeKACHUE BhICIIETO TpodeccnonanbHoro odpasoBanus «HOxHbIN (enepanbHbIil YHUBEPCUTETY», XU-
mudeckuii pakynpTer. - PoctoB-u//l: U3narensctBo FOkHOTO denepanbHoro yanusepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4 [Dnaextponnsiii pecypc]. - URL: http: //biblioclub.ru/index.php?
page=book&id=241121(nara obpamenus: 21.01.2021).

2. EropoBa, O.A. Xumus: yueOHoe nocodue / O.A. Eroposa, O.B. KoBansuykoBa. - M.: Poccuii-
CKUIl YyHUBEpCUTET OpYXObl HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9 [DnexTpoHHbI pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319 (mara obpamenus: 21.01.2021).

3. Koposun H. B. O6mas xumust: yued. s crynenros By3os / H. B. Koposun. — U3n. 6-e, ucnp. —
M. : Bricmr. mk., 2005. — 556 c.

Jlono/IHUTeIbHAS JIUTEpaTypa.
1. Bapenuos, B.K. Dnextpoxumuueckue cucteMsl U mporeccsl: yuebHoe nocodue / B.K. Bapen-

11oB, H.A. Poroxxaukos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-6
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru /index.php?page=book&id=228776 (mara obpare-
Hus: 21.01.2021).

2. Amnapues, A.M. O6mas xumusi. COOpHUK 3aJJaHUI C IPUMEpaMH peleHui : yuebHoe nocodue /
AN. Anapnes, JI.U. Aponuna. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbIN TEXHUYECKUN YHU-
Bepcutet, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Pexxum poctyna: 1o moAnucke [DneKTpoHHBIN
pecypc]. — URL: https://biblioclub.ru/index.php?page=book&id=228947 (nara obpamienus: 21.01.2021).

3. Moxos, A.. Coopruk 3a1a4 1o obmiel xumuu: yuedHnoe mocooue / A.M. Moxos, JI.U. Lllypeiru-

Ha, I.M. ArrommHa. - KemepoBo: KemepoBckuii rocynapctBenHsIid yauBepcuret, 2010. - 155 ¢. - ISBN
978-5-8353-1312-9 [Dnektponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378(nara obpamenus: 21.01.2021).

4. CripaBOYHUK IO XMMHUH: OCHOBHBIE IOHATHS, TEPMHUHBI, 3aKOHBI, CXEMbI, ()OPMYJIbI, CIIPABOYHBIH
Mmarepualn, rpapuku: yueonoe nocooue / JI.H. baunos, U.JI. [lepdunosa, JI.B. FOmamesa, P.I". UyBuins-
eB; CankT-IleTepOyprckuil rocyapcTBEHHBIN MOMUTEXHUUECKUH yHUBepcuTeT. - M.: Ilpocmekr, 2015. -
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156 c. - ISBN 978-5-392-16695-4 [Daekrponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 251659 (nata o6pamenns: 21.01.2021).

5. TI'me6osa H. b., Ocranenko JI.d. CO0pHUK 33a1a4 M yIpakHEHUH 10 Kypcey «Xumus». — Cmo-
nenck: PUO ¢dummana 'OY BIIO «M3U (TY)», 2012. - 124 c.

6. Ocranenxo JI.®., I'me6oBa H. b., Kopotkosa I'. B. CnoBapb-cipaBOYHHK OCHOBHBIX MOHATUH H
TEPMHUHOB 10 XUMHUHU: ydeOHO-MeToauueckoe mocooue. — Cmonenck: PUO ¢unmana I'OY BIIO «MDOU
(TY)», 2009. - 188 c.

7. COOpHUK MHANBUIYATbHBIX 3aJlaHUl TI0 Kypey "Xumus" : [MeToA. yKa3. I CTYACHTOB 00yd. 10
HanpasJieHUIo "OnekTposHepreTuka’, "Tennosnepreruka”, "OneKTpOTEXHUKA, JIEKTPOMEXAHUKA U K-
TpoTexHosiorun", "OnrorexHuka", "DIeKTpOHUKA U MUKpOdJIEeKTpoHuKa", crer. "lluieBas MHKeHEpUs
manbix npennpusituii] / CO MBU; coct. JI. @. Ocranenko, H. b. I'ne6osa, I'. B. KoporkoBa. — Cmo-
nerck: CO MOH, 2010. — 52 c.

8. PabGouas Terpans mo xumuu. B 2-x 4. U.1: meronudeckue pekoMeHaanuu mno xkypcy "Xumus" /
coct. H.B. I'ne6oga, I'.B. KopotkoBa. — [2-¢ u3a.]. — Cmonenck: CO MDU, 2014. — 32 c.

9. Coopuuk maboparopusix pador mo xumuu / CO MOU; coct. H.b.I'meboBa. — Cmonenck: CO
MDBU, 2014. - 68 c.

CnHcok aBTOPCKMX MeTOAMYECKHX Pa3padoToK.
1. CnenmuenxoBa C.B. KoMIuIeKT Jiekuuii o AUCHUIIIMHE «XUMUS» B OopMaTe MYJIbTUMEIUIHBIX
IIpe3eHTalMH pacnoiokeH Ha KadeapalbHbIX pecypcax B ayn. B 317.
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CMOJIEHCKNA
( @unuaj

JIMCT PETUCTPAIIMUA U3SMEHEHHAI

Howmepa crpanun

Ho- Bcero Harta
Me aHHy HaumenoBanue IMoamuce, ®.1.0.
P cTpa- BHECECHUS U3- Hara
n3me | H3ME | 3ame JIApO B u Ne nokyMmeHTa, BHECIIETO U3MEHE- MCHCHHS B BBCICHUS 13
He- | HEH- | HCH- | HO- | BaHH BBOJISIIETO HHS B JJaHHBIN JK- .
HBIX | HBIX | BBIX bpIX | HOKY- JTaHHBIN JK- MEHEHUS
HuA MeHTe M3MEHEHUS 3EMILTIP
3EMILISAP
1 2 3 4 5 6 7 8 9 10
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