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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Hesablo sBIseTCS MOATOTOBKA OOYYAIOMIMXCS K HAYYHO-HCCIIEIOBATEIBCKOM W MPOEKTHO-
KOHCTPYKTOPCKOM JIeATEILHOCTSM 110 HanpasieHuto Oakanaspuata 08.03.01 «CtpoutenbcTBo» (Mpoduib
oAroToBKU: ITpoMBINIIEHHOE, IPaXXAaHCKOE U YHEPreTUUECKOE CTPOUTENIBCTBO) MOCPEACTBOM obecIe-
YeHHsl 3TarnoB (OPMUPOBAHUS KOMITETeHIUH, npeaycMoTpeHHbIX OI'OC, B 4acTH NpeCTaBIEHHBIX HUXKE
3HaHUH, YMEHUH U HAaBBIKOB.

3amaun:

- U3yYUTh NMOHATUHHBIN anmapar, OCHOBHBIC TEOPETHUYCCKHUE TOJIOKECHHUS M METO/IbI TUCIIUIUINHEI,

- OBJIAJICTh METOJIaMU HAYYHOT'O TIO3HAHWS JUIsi OOBSCHEHUS XUMHUYCCKUX SIBIICHUH Tpu paboTe
0o0opynoBaHUs;

- Hay4UTh IPUMECHSITH TEOPETUICCKHUE 3HAHUS TP PEIICHUH MTPAKTUYCCKHUX 3a]1a4;

- IPUBHUTH HABBIKW IIPOBEICHHS JJA0OPATOPHOTO MUCCIICTOBAHMUS.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

Jucuumnirza «XUMHs» OTHOCUTCS K 00s13aTeIbHOM YacTy IPOrpaMMBl.

Jnis m3ydeHus] NaHHOW AMCUMIUIMHBI HEOOXOAWMBI 3HAHUWS, YMEHHS M HaBBIKH, (popMupyembie
IIPEAIECTBYIOIUMY AUCIUIIIMHAMMU:

Bricmias MaTemaruka.

[Tepedenp mocienyromMX MUCUMIUIMH, AT KOTOPBIX HEOOXOJUMBI 3HAHMS, YMEHHUS M HAaBbIKH,
(dbopMupyeMble JaHHOW JUCIUIIIMHOMN:

Mertposorus, cepTuHKanus 1 KOHTPOJIb Ka4ecTBa,

[TonroroBka K 3aliyTe U 3alIUTa BBIMTYCKHON KBaIU(pUKALMOHHON pabOTHI.

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS IUCHUIIJINHBI

OcBoeHMe QUCHMILIMHBI HAlIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMINX KOMIETEHIUN B
cootBercTBUM ¢ PI'OC BO 1 OII BO no nanHOMy HalpaBJI€HHIO IOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 1O JUCHUIJIMHE (MOAYJIK0), COOTHECEHHBIX
¢ UHAMKATOPAMH JOCTHKEHUSI KOMIIEeTeH M

Komnerennus NHaukaTopbl JOCTHKEHUS KOMIIe- PesyabTarsl 00yueHust
TeHLHH

OIIK-1 Cniocoben OIIK-1.1 Mcnonb3yeT BO3MOXKHOCTH | 3HAET: BXKHEHIIINE XUMUUECKHE TTOHS-

pelaTh 3a1a4u COOTBETCTBYIOLIETO (PU3HUKO- THUS1 U OCHOBHBIE 3aKOHBI XMMUH; KJlac-

npodecCHOHaNbHOM | MaTEMaTUYECKOTo afrnapaTa npu pe- | cupHUKaUo 1 HOMEHKIIATypy Heopra-

JEATEIIBHOCTH Ha IIEHUHU MPO(ECCHOHANBHBIX 33734 HUYECKUX COEIMHEHUM.

OCHOBE HMCIOJIb30Ba- YMeeT: mpoBOIUTE pacyeThl IO ypaB-

HUS TEOPETHUUECKUX HEHMSIM XUMUYECKHX peakiuii, opopm-

U TIPaKTUYECKUX OC- JSTh Pe3yNbTaThl SKCTIEPUMEHTATBHBIX

HOB €CTECTBEHHBIX U U TEOPETHYECKUX pabdoT, popMynupo-

TEXHUYECKUX HayK, a BaTh BBIBOJIBI.

TaK)Ke MaTeMaruye- Brnaneer: MeToiaMu XUMHYECKUX U Ma-

CKOroO arnrnapara TEMaTUYECKUX PacyeTOB; METOJAMU

00pabOTKM NOJTYYEHHBIX PE3yIbTAaTOB.

OIIK-1.2 IIpumeHsieT METOIBI aHa- 3HaeT: MPUEMBbI OCYIIECTBICHUS MPO-
JIM3a U MOJEIIUPOBAHMSI IIPH pelie- CTEMILIEro XMMHUYECKOT 0 3KCIIEPUMEHTA
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HUU NPO(HeCCHOHAIBHBIX 3a/1a4

U c1Ioco00B 00pPabOTKHU €ro pe3ysbTa-
TOB.

YmeerT: NPUMCHATH MCTOAbI XUMUYC-
CKHMX U MATEMaTHUYECKUX PACUCTOB;
00pabaTbIBaTh MOTy4aeMble pe3ysbTa-
THI.

BJIaIIeeT: METOJaMHU XMMUYCCKUX U Ma-
TEMaTUYECKHX PACUCTOB; METOIAMH
00pabOTKM NOTYYaEMBIX PE3yJIbTaTOB.

OIIK-1.3 ®opmynupyet KpuTepUu
HCIIOJIb30BAHUS TEOPETUUECKUX U
MPAKTUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHUYECKUX HAYK MPU PEIICHUHN
npodeccnoHanbHBIX 3a7a4

3HaeT: BaKHEHIINE XUMHUYECKHE ITOH-
THS U OCHOBHBIE 3aKOHBI XUMUU.
YMeerT: UCIoIb30BaTh TEOPETHUCCKUE U
MPaKTUYECKHE OCHOBBI €CTECTBEHHBIX U
TEXHUUYECKUX HAYK MPH PEIICHUU PO-
(hecCMOHABHBIX 3a7a4.

Bnaneer: Mmetonamu o0paboTKH mOITy-
YaeMBIX PE3YJIbTATOB.

OIIK-1.4 OnpenensieT COOTHOIICHUE
CPEIICTB TEOPETHUUYECKOTO U IKCIIEPH-
MEHTAJILHOTO UCCJIC0OBAHMS TIPH

penreHny npohecCHOHATBHBIX 3a1a4

3HaeT: BaXHEHIITNE XUMHYECKUE TTOHS-
THUA 1 OCHOBHBIC 3aKOHBI XUMHWH; ITPHUC-
MBI OCYIIECTBIICHUS IIPOCTEUIIIETO XU-
MHYECKOTO YKCIIEPUMEHTA U CIIOCOO0B
00pabOTKH ero pe3yabTaToB.

VYwMmeerT: MPUMCHATb METOJAbI XUMUYC-
CKMX U MaTeMaTH4YeCKHX PacyeToB;
o0OpalaThIBaTh M0OJIy4aeMble pe3ysbTa-
THI.

BJ'Ia}IeeT: METOJaMU XUMHUYCCKUX U Ma-
TEMAaTUYECKUX pPacueTOB; METOAAMHU
00pabOTKHN MOJTyYaeMbIX pPe3yJbTaTOB.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTYypa AW CUMILIMHbI:

Cemectp 1 Cemectp 2 WToro 3a kypc
AKafieM14eckm1x YacoB AKa[ileM14ecknx YacoB AKaIeMUYECKIX 4AacoB se.

Ne [MHpaekc HaumenoBaHnve K P K se. |Hemems |k K K se. |He, K K K Heze. Kadh. | Cemectpsl
OHTpOnb e. b OHT pOnb e. eNb OHTpOnb b
PO Beero| “OM | nex [ mas | mp |KkPn| cp | KOMT A POl Beero| “OM | mex | mas | mp kPR | cp | KOMT A POl Beero| O | nex [ mas | mp [kPr | cP | X" |Beero| P
TakT. ponb TakT. ponb TakKT. ponb

['6 JpLoor Donans | T T T T 1T T T T T T Joo[m]es][aa]s[ss] []a6]5] [ oo [s80]es[as]6]26] [s]se][s] [w] 2 ]

OBO3HAYEHMUA:

Buabl npoMexyTOYHOM aTTecTAMU (BUIBI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaromuXxcs ¢ MpernoaaBaTesiemM;
JIek. — IeKIMOHHBIC 3aHATHS,

Jlab.— naGoparopHblie padoThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBas paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padora (pedepar);

CP — camocTosTenbHas paboTa CTYJICHTOB;

3.6.— 00bEM JAUCLUMIUINHBI B 3aYETHBIX €IUHUIIAX.
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DUITNATT

Conep:xaHue TUCUUILTAHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHUE

JlexkinonHusnle 3agatusa 17 mr. mo 2 4yaca:

1.1. HomeHknarypa Heopranuueckux BemecTB. CTexuomeTpuyeckue 3akoHbl. Kiaccsl BelecTs.
1.2. Ctpoenue aroma. KBaHTOBBIC YHCIIA.

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

1.4. Xumunueckas CBs3b.

1.5. KoMmIieKCHbIE COETUHEHMUS.

1.6. DHepreTrKa XMMUYECKUX IIPOLIECCOB.

1.7. Xumuyeckas KHHETHKA.

1.8. PacTtBOpBI. PacTBOPHBI 31€KTPOIUTOB.

1.9. PactBOpBI MasiopacTBOpUMBIX coeiuHeHni. pH pacTBopoB.

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

1.12. YcTpoiicTBO U yciaoBHs pabOThI FaIbBAHUYECKUX IJIEMEHTOB.

1.13. Ionspu3zanus npu paboTe raibBAHUYECKUX JIEMEHTOB.

1.14. Koppo3usi METaJlIoB.

1.15. MeTtoapl 3alIMTHl METAJLUIOB OT KOPPO3UHU.

1.16. Xumuueckrue UCTOYHUKHU TOKA.

1.17. Xumnueckoe paBHOBECHE.

JlaboparopHblie paboTel 8 mIT. Mo 2 yaca:

2.1. KonuenTparus pactBopoB. [Ipurorosienue paz0aBieHHBIX PACTBOPOB U3 KOHIICHTPHPOBAH-
HOT0, MPUOOpPETEHNE HaBbIKa BBIPAKEHUS OJHUX KOHIEHTpalUil uepe3 Apyrue, IpuoopeTeHne
HaBbIKa padOThI ¢ XUMHYECKOH MOCY 101, HaBbIKa ONpeeNIeHuUs INIOTHOCTH PacTBOPOB C IIOMO-
LIBIO0 apEOMETPA.

2.2. DNEeKTpOHHAs CTPYKTypa aTOMOB M OJTHOATOMHBIX HOHOB. V3ydeHne aKTHBHOCTH METaJIOB
B PEaKLUAX U OOBSICHEHHE €€ IJIEKTPOHHOM CTPYKTYpOH.

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

2.4. Kuneruka. M3yueHne 3aBUCUMOCTH CKOPOCTH TOMOT€HHBIX M TETEPOTCHHBIX PEaKIuil OT
pa3IuYHbIX (PAKTOPOB.

2.5. OKUCIIUTENFHO-BOCCTAHOBUTEBHBIC PEAKIINK. 3HAKOMCTBO C BIIMSHUEM XapaKTepa CpeIbl
Ha X0/ peaKkluy Ha IPUMepe NIEpMaHIraHaTa Kajusl.

2.6. NanpBannueckuii nneMernT. OBIageHre METOIMKOI COCTAaBICHU TaIbBAHHYECKUX LIEel U
M3MEPEHUS HANPSIKEHUSI TAIbBAHUUECKUX 3JIEMEHTOB.

2.7. Kopposusi MeTaiuioB. 3ammra OT Koppo3uu. M3ydeHue ycoBwii BOSHUKHOBEHHUST KOPPO3H-
OHHBIX MUKPOTaJIbBAHUYECKHUX IEMEHTOB, SIBIICHUS NOJAPU3ALUHU U JETOIAPU3ALMY IIPH KOPPO-
3UM. 3HAKOMCTBO C HEKOTOPBIMHA METOAAMH 3aIUThl METAJIJIOB OT KOPPO3HUH.

2.8. Xumnueckoe paBHoBecue. M3yueHue BIUSHUS Ha CMELICHHE XUMUYECKOTO PaBHOBECHS pas3-
JIMYHBIX (DaKTOPOB.

[TpakTnueckue 3aHsaTust 8 wWT. Mo 2 yaca:

3.1. HomeHnkiaTypa HeopraHUYeCKHX BemecTB. Pemenne 3amad Ha pacdeTsl o popMyiaM U 1o
ypaBHeHUsM. CIIOCOOBI BRIPAKEHUST KOHIICHTPAIUI paCTBOPOB.

3.2. CtpoeHnue aToma.

3.3. Xumuueckas CBs3b.

3.4. TepMoauHaMuKa.

3.5. Kuneruka. Pemenue 3a1a4 Ha 3aBUCHMOCTh CKOPOCTH PEAKITUU OT PA3IUYHBIX (PAKTOPOB.
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3.6. PacTBOPBI 3JEKTPOIUTOB.

3.7. OKUCIUTEIHHO-BOCCTAHOBUTENBbHBIE peaKlUU. [ aTbBaHUYECKHI1 2JIEMEHT.

3.8. Koppo3ust meramioB. 3aniura oT KOPpO3HH.

4 | CamocrosiTenpHasi paboTa CTYACHTOB:

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

- I3yueHne MarepuanoB JIEKIUH, IOArOTOBKA K ITpakTruyeckoMy 3aHaThio Ne 1. [Toaroroska k
naboparopHoit padore No 1.

CamocrosiTesibHas padoTa no Teme 2. Ctpoenue aroma. KBanroseie uncia. [lepuoanueckuit
3aKoH U nepuoauyeckas cucrema [[.1. Menaeneea. (9 yacos)

- 3yyenne MaTepuanoB JIEKIHiA, TOATOTOBKA K MpakTHueckoMy 3aHsaTHio Ne 2. [ToaroroBka k
nabopaTopHoi padote Ne 2.

CamocrosiTeibHas padoTa no Teme 3. Xumuueckas cBsi3b. KomrmiekcHole coennenus. (9 ya-
COB)

- 3yuyeHue MaTtepuasnoB JIEKIMHA, IOJrOTOBKA K IpakTuueckoMy 3aHsaTHio Ne 3. [ToaroroBka k
naboparopHoii pabore No 3.

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

- 3yuyeHue MaTtepuanoB JIEKIMHA, IOJTOTOBKA K IPAKTHUECKOMY 3aHATHIO Ne 4.
CamocrosiTeibHas padoTa no Teme 5. Xumuueckasi KHHeTHka. (4 yaca)

- MI3ydeHne marepuanos JICKIMHI, IOArOTOBKA K ITpakTHuyeckoMy 3aHATHIO Ne 5. IToaroroska k
nabopaTtopHoii padote Ne 4.

CamocrosiTesibHas padoTa no teme 6. PactBopbl. PacTBOpHI 25iekTpoauToB. PacTBOpHI Maso-
pacTBOpuMBbIX coenuHeHui. pH pactBopos. (10 yacoB)

- 3y4yeHue MaTrepuanoB JIEKIMHA, OJTOTOBKA K MIPAKTHUECKOMY 3aHATHIO Ne 6.
CamocrosiTeibHas padoTa no teme 7. OKUCIUTENFHO-BOCCTAHOBUTEIHHBIE peaKIMHU. (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 Marepuasios JIEKIMH, IOATOTOBKA K ITpakTHYeckoMy 3aHATHIO Ne 7. IToaroroska k
nabopaTopHoii padote Ne 6.

CamocrosiTesibHas padora no teme 9. Koppo3us meramioB. MeToapl 3alIUTH METAIIOB OT
Koppo3uHu. (9 yacoB)

- 3yueHnne maTepuanoB JEKIMI, TOATOTOBKA K MpakTuyeckomy 3aHaTuio Ne 8. [Toaroroska k
nabopaTopHoii padote Ne 7.

CamocrosiTesibHas padoTa no teme 10. XuMuueckne HCTOYHUKH TOKa. (4 daca)

- 3yuenune marepuanoB JIEKIIMIA, PEKOMEHIOBaHHOW JIUTEPATYPBHI.

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

- M3yuenune MaTepuasioB JIEKIMi, MOArOTOBKA K J1abopaTtopHoii pabore Ne 8.

Tekymuii KOHTPOJIb:

Tema 1. Homenknarypa Heopranudeckux Bemects. Kiacesl Bemecrs. KonnenTpanusi pacTBopos.
- YCTHBIM ONpOC MO MaTepHally JeKLUHU, YCTHBINA OMpOC MpU MPOBEAEHUH JOIMYyCKa K J1abopaTOpHOH pa-
60Te, 3ammra 1abopaToOpHON PabOTHI, peIIeHUE 3a/1a4 Ha IPAKTHUECKOM 3aHSATHH.

Tema 2. Ctpoenune atoma. KBantoBblie uncia. Ilepuoaunyeckuii 3aKoH U nepuoguveckasi CucTeMa
JI.A. Menneseena.

- YCTHBIN OIIPOC 110 MaTepuaty JEKIUH, YCTHBIA ONPOC MPpH MPOBEJEHUN AOIYCKa K JJaOOpaTOpHOH pa-
0o0Te, 3ammTa JJabopaToOpHON pabOThI, ONIPOCH! Ky JOCKW» U PELICHHE 331a4 Ha IPAKTUYECKOM 3aHSTHH,
TECTUPOBAHUE.
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Tema 3. Xumnueckas cBsi3b. KoMiiekcHbIe coelnHeHUS.

- YCTHBII OIpOC N0 MaTepuaiy JeKIUHU, YCTHBINA ONpOC MPH NMPOBEIEHUH JA0MycKa K JlabopaTOpHOU pa-
00Te, 3ammuTa JJabopaTOpHO PabOThI, OMPOCH Ky TOCKM» U PEIICHHE 3a/1a4 Ha MPAKTUIECKOM 3aHSTUU.
Tema 4. TepmoanHaMnKa. JHEPreTUKA XUMUYECKHUX MPOLECCOB.

- YCTHBIM OIPOC M0 MaTepHaly JICKIIUU, OIIPOCHI «y IOCKU» U PEIICHUE 3a/1a4 HA IPAKTUYECKOM 3aHSsI-
THU, TECTUPOBAHUE.

Tema 5. XumMnyeckasi KHHeTHKA.

- YCTHBIH OIpOC N0 MaTepuaiy JeKIUHU, YCTHBINA ONpOoC MPH NMPOBEIECHUH JA0MycKa K JlabopaTOpHOU pa-
0oTe, 3ammuTa JJabopaTOpHOU PaboThI, OTPOCH Ky TOCKW» U PEUICHHUE 3a/1a4 Ha MPAKTUICCKOM 3aHSITHH,
KOHTpOJIbHAs paboTa.

Tema 6. PacTtBopsbl. PacTBopbI 3i1eKTpoInTOB. PacTBOpBI MasiopacTBOpPUMBIX coenHenuii. PH pac-
TBOPOB.

- YCTHBIM OIPOC 10 MaTepHaTy JICKIIMU, OTIPOCHI «y IOCKU» U PEIICHHE 3a7a4 Ha TPAKTUYECKOM 3aHs-
THUU.

Tema 7. OKHCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEAKLIUH.

- YCTHBIH OIPOC N0 MaTepuany JeKIUHU, YCTHBIA OMPOC MPH MPOBEICHUH A0MycKa K IabopaTOpHOU pa-
60Te, 3ammTa 1ab0paTOpHON pabOTHI, OMIPOCH! Ky JOCKW» U PEHICHUE 33/1a4 Ha TPAKTUYECKOM 3aHSITHH.
Tema 8. YeTpoiicTBO 1 yci10BHsI pad0Thl TaJilbBAHHYECKHX 3JI€MEHTOB.

- YCTHBIH OIIPOC IO MaTepuaily JEKIUH, YCTHBIN ONpOC MPH MPOBEIECHUH JA0ITycKa K JlJabopaTOpHOH pa-
6o0Te, 3amuTa J1abopaToOpHOM paboThl, ONPOCHI «y JOCKM» U PElICHHE 3a/1a4 Ha MPAKTUYECKOM 3aHATHH,
KOHTpOJIbHAsI paboTa.

Tema 9. Koppo3uss MeTa/iioB. MeTobl 321IMTHI METAJUIOB OT KOPPO3UH

- YCTHBIH OIIPOC IO MaTepUaily JeKIUH, YCTHBIN ONpOC MPH NMPOBEIEHNH A0IycKa K JlabopaTOpHOH pa-
00Te, 3ammuTa J1abopaTOpHO paboThI, OMIPOCHI «y TOCKU» U PEIIeHHE 3a/1a4 Ha MPAKTUIECKOM 3aHATHH,
KOHTpOJIbHasI paboTa.

Tema 10. Xumuveckoe paBHoBecHe.

- YCTHBIH OIIpOC IO MaTepuaily JeKIUH, YCTHBIN ONpOC MPH MPOBEIEHUH JA0IycKa K JJabopaTOpHOH pa-
00Te, 3ammuTa J1abopaTOpHOM PabOTHI, OTIPOCHI Ky TOCKUY.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Ta6Jmua - O6p330BaTCJ'IBHBIe TCXHOJIOTHUH, UCTIOJIb3YEMBIC ITPHU pCAJIN3alluN PA3JIMIHBIX BUIOB y‘IC6HOI>i
3aHATHH IO JUCITUILINHE

Ne | Bunsl yueOHBIX 3aHATUN OO6pa3zoBarenbHbIe TEXHOJIOTHH
n/m
1 Jlexunn Knaccuueckas (TpagunmonHas, HGOpMallMOHHAS) JIEKIUS

WuTepakTuBHas NeKuus (JIEKIHUsI-BU3yaTu3aliis)
NHnuBuayanpHBIC U TPYIIIOBBIE KOHCYIbTAIUH 110 JUCITH-
IUTHHE

2 IIpakTHueckue 3aHATHS TexHonorust 00y4eHust Ha OCHOBE PELIeHUs 3aja4d U BbI-
MOJTHEHUS YIIPaKHEHUH.

Texuonorus Pa3BUTHA KPUTHYCCKOT'O MBIIIJICHUSA: yqe6Ho-
MO3rOBOM IITYPM, HHTEJJIEKTyaJIbHAsl PA3MUHKA, METOJ
KOHTPOJIbHBIX BOIIPOCOB, IPHEM «B3aHMOOIIPOCH.
TexHomnorust 00yueHus B COTpYAHUYECTBE (KOMaHIHAS,
TpyIIoBas padoTta)

3 JlaboparopHas paboTa TexHOMOorHsI BRIIOTHEHUS 1A00PATOPHBIX 33JaHUN B MAJION
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rpymre (B Opuraze)

TexHomorust 00y4eHUs B COTPYIHHYECTBE (KOMaHIHAS,
rpymmnosasi pabora)

TexHonorHst MPOOJIEMHOTr0 00Y4YEHHUSI HA OCHOBE aHAJIN3a
pe3yJbTaTOB 1a0OPATOPHON paOOTHI: MHINBHYaTbHBIH
ompoc, codeceoBaHNEe B MaJIol rpyre (Opurase), 00cyx-
JICHUE Pe3yJIbTaTOB KOMaHIHON pabOTHI, IPE/ICTaBICHUE
CTYZICHTOM WJIH TPYIIION CTYACHTOB (OpUTaoi) pe3yabTa-
TOB J1a00paTOpHOH paboTHI B popme oTyera.

Jomnyck x nabopaTopHoit paboTe

4 CamocrositenpHas padora HNH(popMalinoHHO-KOMMYHHUKAIIUOHHbBIE TEXHOJOTMH (H0-
cTyneHToB (BHeaynuTopHasi) | ctyn k DMOC ¢unmnana, k 9bC ¢dunmana, goctyn kK HuH-
(opMaIMOHHO-METOIUYECKUM ~ MaTepuaiaM [0 JIHUCIH-
TLJTUHE)

5 | Konrpons (mpomexxyrounasi | TeXHOJIOTUs yCTHOTO OIpoca
aTTecTalus: SK3aMEH)

6. OUEHOYHBIE MATEPHA.IBI JUUIsI TEKYLIETO KOHTPOJIS K
IMMPOMEKYTOYHOM ATTECTAIIAN — 1JI51 OIEHK! KAYECTBA OCBOEHUS
T CHUTIIMHBI

Onenka KayecTBa OCBOCHMSI JUCLUIUIMHBI BKJIFOUAET KaK TEKYIIUH KOHTPOJb YCIEBAEMOCTH, TaK
U IIPOMEXYTOUYHYIO aTTECTALMIO.

IIpumepsl 3agaHuil K 3a1UTe J1a00pPaTOPHOIT PadOTHI
«DJeKTPOHHAS CTPYKTYpPa AaTOMOB M OIHOATOMHBIX HOHOB»

1. ChopmynupyiiTe OCHOBHBIC TPUHIUITEI KBAHTOBOW TEOPUH CTPOCHHUS BEHIECTBA (KOPITYCKY-
JISPHO-BOJIHOBOM Jyaslu3M, MIPUHIIUIT HEOPEIeJICHHOCTH, BOJIHOBasI (PYHKIIMSI, aTOMHasi OpOUTalb, KBaH-
TOBBIE YHCTIA).

2. KakoB MOpsI0K 3amOTHEHHS AJIEKTpOHHOU 00omouku aroma? CopMyaupyiTe MPUHIMIBI U
MpaBujIa, KOTOPHIE TPU STOM HCIOJB3YIOTCS. 3aNUIIUTE MOJTHYIO 3JCKTPOHHYIO (HOPMYITy CIETYIOIIHX
aTOMOB B TIOPSIJIKE 3aIlOJIHEHHsI aTOMHBIX opouTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, x) Os.

3. VkaxuTe aToM ¢ (OPMUPYIOLUM 3MeKTpoHOM a) 35%, 6) 4p°, B) 3d', r) 4f°, 1) 55% Onuummre
€ro IMOJIO’KEHHE B EPUOTUYECKON cUcTeMe.

4. Yto xapakTepHu3yeT KaXJI0€ U3 KBAHTOBBIX yucen? YKaKUTE 3HAUCHHUS KBAHTOBBIX YUCEN IJISI
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) Sh, n) Rb, k) Kr. K kakomy cemeiicTBy OH OTHOCHTCS? YKa)KUTE €ro BHEIIHUI, IPEJABHEIIHUHA CIIOH,
(OpPMUPYIOIIHIT IEKTPOH, KBAHTOBBIC YHCIIA IS JIEKTPOHOB BHEIIHETO CIIOS U (DOPMHUPYIOMIETO dJICK-
TpOHa.

6. Uto Takoe BajmeHTHOCTH? [lokakute pacnpeseneHre BaJICHTHBIX JJICKTPOHOB a) Se, 6) Mn, B)
Fe, 1) Sn, 1) Sm, e) Sr, x) Tc, 3) As, u) Br, k) Ti 1Mo KBaHTOBBIM sYCiiKaM B BO30YXJICHHOM U HEBO30YK-
JICHHOM COCTOSTHUU U ONPEJIEIUTE COOTBETCTBYIOIINE 3HAYCHHS BAJICHTHOCTH.

7. Yto Takoe "mpoBan" anekrpoHa? Ilouemy oH mpoucxonnt? Kakue BaleHTHOCTH IPOSBISIOT
aTOMBI ATUX AJIEMEHTOB B HEBO30YXICHHOM M BO30ykJIeHHOM cocTosiHuu? [lokaxkute Ha mpumepe a) Cu,

6) Cr, 8) Gd, r) Ag.
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8. JlaiiTe onpeneneHus MOHATHAM «3HEPTUsS MOHU3ALMMUY, KCPOJCTBO K DIIEKTPOHY», «IJIEKTPOOT-
pHULIaTeNbHOCTb». Kak MEHSIOTCS 3TH XapaKTepUCTUKH, a TaKKe paguyCc aToMa U MeTalIn4ecKue CBOii-
cTBa y aToMOB 31eMeHTOB a) VII-A rpynmsl cBepxy BHE3, 0) 1] mepuona cieBa Hampaso, B) |1-A rpynmbt
CBEpXY BHHU3?

Ipumepsl 3a1aHuii K 3aIUTe JIA00OPATOPHBIX padoT
«OBPy», «"'aJbBaHMYECKHH 3J1€MEHT.

1. Kakue cBoiicTBa MOTYT MPOSIBIIATH CI'" u CI**? Orser obocHyiiTe.

2. Tlogbepute k03pPHUIMEHTH B ypaBHEHUH PEaKIIMH METOJOM JJIEKTPOHHOTO OallaHCa, YKaKUTE
OKHCIIUTENb U BOCCTAHOBUTEIIb:

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

3. CocTaBuTh CXeMy pa0OThl HHKEIb-KaJIMACBOTO TabBAHUYCCKOTO JJIEMEHTA/YCIIOBUS CTaHIAPT-
HbIC/

4. PaccuuraiiTe MOTEHIIMAT aHOJa TaJbBAHMYECKOTO JIEMEHTA, €CJIM KaTOJIOM SIBJISIETCS HUKEJIEBBIN
3JEKTPO, a(Niz+) =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 MOTEHUIUATIONPEACTSIONMX HOHOB M3MeHmach B 100 pa3 mo cpaBHEHHUIO CO
CTaHJApTHBIMU YCIIOBUSIMH.

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 DPEaKLUM, MPOTEKAIOIICH Ha aHOJE OJOBSHHO-HUKEIIEBOTO
raJIbBAHUYECKOTO dJIeMeHTa (yCIOBHS CTaHIapTHBIE)?

a) Sn — 2e+Sn?* B) Ni — 2e+Ni**

6) Sn*" + 2e — Sn r) Ni** + 2e — Ni

IIpuMepHbIe TECTOBbIE 3aAHUS
Tema «CTpoenne aroma»

1. KakoBa snexkTpoHHasi KOHQUTypaIys BHEITHET0 SHEPTETHUECKOTO YPOBHSI aTOMa JIEMEHTA C MOPSIKO-
BBIM HOMepOM 327

1) 4s° 2) 3d? 3) 4s° 4p? 4) 4p?
2. K kakum snementam (S,p,d win f) OTHOCHTCS DIIEMEHT ¢ TOPSAKOBBIM HOMEPOM 867

1S 2)p 3)d 4) f
3. Kakue 3HaueHUS NPHHUMAET OpOMTAILHOE KBAHTOBOE YHWCIIO NPH 3HAYCHHUU TJIABHOTO KBAaHTOBOTO
41Clla, 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 FIEKTPOHHON CTPYKTYpPHI aToMa 3JIE€MEHTa C
MTOPSIAKOBBIM HOMEPOM 53.

1) 5? 2)5p° 3)5d° 4) 4 d°
6. Kak MeHsrOTCS paguychl aTOMOB B Tiepuoie?

a) YBEITMYUBAIOTCS

0) YMEHBIIIAIOTCS

B) HE U3MEHSIOTCSA
7. Uemy paBHO TJaBHOE€ KBAaHTOBOE YHUCIIO JUIS 3JEKTPOHOB IMPEIBHEIIHETO HHEPreTHYECKOro YPOBHSA
aTOMa 3JIEMEHTA C MOPSIKOBBIM HOMepoM 387

1)2 2) 1 3)0 4)3
8. KakoBa »nekTpoHHast KOHPUTypalys MPEJABHEIIHET0 SHEPTETHYECKOT0 YPOBHS aTOMa 3JIEMEHTaA C I10-
PAIKOBBIM HOMepoM 817
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1) 65° 2) 65°6p®6d>  3) 6s%6d™6p’ 4) 6s%6p*
9. Kakue 3HaueHusl MPUHUMAET MAarHUTHOE KBAHTOBOE YHCIIO ISl 3JIEKTPOHOB P—IHEPreTHUECKOro Mo/I-
ypoBH:?
1)-1,0,1 2) -2,-1,0,1,2 3)0 4)1
10. Yem oTiin9aroTCs aTOMBI H30TOIIOB OJTHOTO AJIEMEHTa?
a) YUCIIOM MPOTOHOB
0) 4MCIIOM HEHTPOHOB
B) YHCJIOM 3JIEKTPOHOB
T) 3apsi/IoM sizipa
11. Ha ocHOBaHUU 3JEKTPOHHOM (HOPMYIIBI ONpeAeuTe, KAKUMH CBOMCTBAaMH 00J1a/1aeT JIEMEHT C JJIeK-
TPOHHOI KOH(HTYpaimei atoma 15°25°2p°;
a) MeTaJlI 0) HeMeTaILT
B) aM(OTEepHBII STIEMEHT ') UHEPTHBIN 3JIEMEHT.

Tema «XuMHUYeCKasd TePMOJAMHAMMKA»

1. Tepmoxumuyeckoe ypaBHenue peakiun: 4Al + 30, = 2Al,0; + 3350 k/[x. KomndecTBO TEIIOTHI, BbI-
JeJIMBIIEICS pU OKUCIIeHUH 541 amoMuHus (kJx):

1) 8375 3) 3350

2) 1675 4) 67007
2. [Ipsimas unm oOpatHas peakius OyAeT MPoTeKaTh MPHU CTAaHAAPTHBIX YCJIOBUSAX B CHCTEME:

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

1) mpsmas  3) paBHOBecue

2) obOpatHast 4) HEJb3sI OTBETHTh OJJHO3HAYHO
3. ITo TepmoxnmmaeckoMy ypaBHeHHIO peakiun PClsy + Clyry = PClsyy AH = -137,3 kJIx ykaxuTe 3Ha-
YeHHe TeMIEPaTyphbl Hauana peaKkiuu:

1) T<T, AT=T,

2) T>T, HT#T,
4. Kak MeHsIeTCsl DHTPOIHUS B MPOIECCE H30MepHU3aluu OyTana B u300yTan?

1) AS<0 3)AS=0

2) AS>0  4) Heib3s OTBETHUTH OJIHO3HAYHO
5. «TennoBo# 3¢ (HeKT XUMUYECKUX PeaKIfil He 3aBUCUT OT YKCiia MPOMEKYTOUHBIX CTaul, a Onpeaesns-
eTCsl JINITH HAYaJIbHBIM ¥ KOHEYHBIM BH/IOM M COCTOSTHUEM CHCTEMBD) - 3TO (HOpPMYITHPOBKA!

1) nepBoro Hauayia TepMOJUHaMUKKH  3) 3akoHa JlaBya3ne-Jlariaca

2) BTOpOro Havaja TepMoauHamMuku  4) 3akoHa ['ecca?
6. nst peakuuu COypy + Cipy = 2CO(ry paccuutaiite Temnepatypy (K), npu koTopoil paBHOBeposTHBI 00a
Hanpasnenus peakmun, ecm AH %, = 173 kJIx, AS° = 176 Ix/K.

1) 542 3) 441

2) 789 4) 983
7. KakoBbI yC10BUSI HEBO3MOXKHOCTHU MPOTEKaHUs mpoliecca?

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

2) AH<0, AS<O0 4) AH>0, AS>0
8. [Inst SHOOTEPMUYECKOMN peaKIKi XapaKTEPHO:

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

2) Q<0, AH<0 4) Q=0, AH<0
9. s peakuu Ny + Oz = 2NO  AGyp = 173,2 xJIx. Beruncaure K, U1 cTaHAapTHBIX YCIOBHIA:

1) 10° 3) 10°

2) 10% 4) 10
10. Ykaxure peakiuu, B KOTOPbIX SHTPONHUS YBEIHMUNBAETCS:
1) 2C|2(r) + Oz(r) = 2C|20(r) 3) 2H28(r) + 302(r) = 2H20(r) +2802(r)
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2) CFa@) = Crpagun) +2F2(r) A)NHsNO2(k) = Na(ry + 2H20(y
1) 1,2 3)1,3
2) 2,3 4)2,4
11. lns HeoOpaTuMBIX TIpolieccoB n3mMeHeHue sHepruu ['mooca, AG
1) Bceraa paBHO HYIIO 3) Bcerza noJyIoKUTEIbHO
2) Bcerja OTPUIATEIbHO 4) 3aBUCHT OT TUIIA PEAKIINU

SanaHm{ K IPAKTUYCCKHUM 3aHATUAM
Tema "Xumnueckasi TepMoAMHAMHUKA"

1. Tlo xako¥ TepMOAMHAMHYECKON (QYHKIIMH ONPENENSAETCS BO3MOKHOCTh CAMOIIPOM3BOJILHOTO
IPOTEKAaHHs XUMUYECKHX PEAKIUI B N300apHO-U30TEPMUUYECKHX yCa0BUAX? Orpenennre, BO3MOXKHO JTH
CaMONpPOu3BOJbHOE NpoTekanue peakiuu a) HoOpy = 2Hoy + Oy, 0) CaCOs¢y = CaO(yy + COy(ry B H.Y.

2. Paccuuraiite TeMrepatypy paBHoBecus cucteMbl A + B = 2AB, ecniu u3meHeHue 3HTPOINHU B
xozie 9Toi peakuuu pasHo 10 J[x/K, a usmenenue suransnuu papHo 25 k/Ix. Ilpn kakux TemnepaTypax
OTHOCHMTEJIBHO TEMIIEPATyphl PABHOBECHS BO3MOKHO CAMOIIPOU3BOJILHOE TEYEHHE YTOW peaK 1y’

3. IIporexaeT 1M B HOPMAJIBHBIX YCIOBUAX peakius 2A ) = By + Cpy — Q7

4. PaccunTaiiTe M yKa)KuTe HalpapleHUe poTekanus mpouecca A = B mpu 200°C, ecin AH®
= -20 xIx, AS®, =—100 JIx/K (2 cnocoba pewenus).

8. PaccunTalitTe npu KakMX TeMIepaTypax OTHOCUTEIBHO T, BO3MOKHO CaMOIIPOM3BOJIBHOE IIPO-
tekanue 3ol peakuuu CO(y + Clyy = C

Tema «OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIE PEAKIHID)

1. Onpenenure creneHb okucienus cepbl B coenuuernn H,SO3 (NH,),.S, Li; SO;3
2. Kaxoii mpouecc 1 mo4eMy BbIpa)kaeTcsi CXEMOM: Fe'? > Fe*?
3. K xakomy tunty OBP otHocurcs peakius: (NH4),Cr,O7;—N; +Cr,03 +H,0. Toabepure ko-
3 PUIMEHTH B YPaBHEHUH PEAKIIH, YKAKUTE OKUCIUTENh H BOCCTAHOBHUTEIb
4. Kakue cBoiictsa MoryT nposieiste CI*7 u CI*> 2 Otser o6ocHyiire.
5. [logb6epute KOADPUITMEHTHI B YPAaBHEHUH PEAKIIMH METOJIOM JIEKTPOHHOTO OallaHca, YKaKUTE
OKHCITUTENb U BOCCTAHOBUTEIb:

MnSO, + KIO; + KOH— MnO, + I, +K,S04 + H,O

Tema «["aJibBaHUYECKHH 3JIeMEHT)
1. CocraBbTe cxemy pabOThI cepeOpsSHO-BOJOPOIHOTO TaIbBAHHMUYECKOTO d3JeMeHTa (YCIOBHS
CTaH/apTHbIE).
2. HanumuTte ypaBHEHHE peakiuu, MPOTEKAoIIel Ha aHojae B paboTarolieM TajlbBaHUYECKOM
JIIeMeHTe, TOK0oOpasyromas peakius kotoporo Zn + Ni** = Zn** + Ni.
3. Paccumuraiite crannapthyto D/1C cepeOpsHO-HUKENIEBOT0 ralbBAHUYECKOTO 3JIEMEHTA.
4. Kak m3menutca D/1C cepeOpsHO-CBUHIIOBOTO TajlbBaHUYECKOIO 3JIEMEHTA MO0 CPaBHEHHUIO CO
CTaH/JapTHBIM 3HAYEHUEM, €CIIM aKTUBHOCTH MOTCHIIMAJONPEACISIONINX HOHOB B Pe3yibTaTe pa-
60T1hI u3MeHmIach B 10 paz?
5. Paccumnraiite D/]C raapBaHMYECKOTO 2JIEMEHTA, €CIIU U3MEeHEeHHe dHepruu [ mboca TokooOpa-
3yrolel peakuuu paBHo -227,7 kJx/Monb, N = 2.

Bomnpocsl k 3k3aMeHy 110 Kypcy «XHMHA»:

1. CoBpeMeHHBIC NIPEACTABICHUS O CTPOCHHUH aToMa. MicTopus y4eHuil 0 CTpOCHHH aToMa.
2. KsanToBbIC YHCNa KaK pe3ynabTaT pemeHus ypasHenus lllpenunrepa (rinaBHoe, opOUTaNbHOE, Mar-
HUTHOE, CIIMHOBOE), MX (PU3MYECKUN CMBICI (Ha MpUMEpax).
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3. DnexTpoHHbIE KOH(PUTYpPAIIUH ATOMOB IMEPHOAMYECKON CHCTEMBI. [ [pHHIIMTIBI ¥ IOPSIOK 3aT0THEHHS
aTOMHBIX OpOHTasIell MHOTO3JIEKTPOHHBIX aTOMOB (MPUHIIMII MUHUMYMa 3Hepruu, npuHiun [laynu, npa-
Bwio ['ynna, npasuio KieukoBckoro) (Ha mpumepax).

4, TlepuoandecKkuii 3aKOH M Nepuoandeckas cuctema eMmeHToB J[.M. MenneneeBa. DieKTpoHHOE
CTPOEHME aTOMOB 3JIEMEHTOB IEPUOANYECKOM cucTeMbl. «IIpoBai 3nekTpoHa. DIEKTPOHHbIE CEMENCTBA
XUMHUYECKUX 3JIEMEHTOB.

5.  OcHOBHBIE CBOMCTBAa aTOMOB (PaauycC, SHEPTUs UOHU3ALUU, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPH-
aTeNbHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH UX W3MEHEHHUS B IpyI-
nax ¥ nepuojax.

6. IloHsATHE O BaJIGHTHBIX 3JEKTPOHAX U BaJleHTHOCTH. [loHsTHe 0 popmupyromem snekTpone. Onpese-
JICHUE BAICHTHOCTH aTOMOB S-, P-, d-, f-211eMEeHTOB B BO30YK/ICHHOM U HEBO30Y)KJICHHOM COCTOSTHUHU (Ha
npumepax). BanentHocts anementoB |l nepuona. O6pa3oBaHre HOHOB.

7. lloHsTHE U OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBS3M (AJIMHA, JHEPTUs, IOJSIPHOCTb, BaJICHTHBIN
yrout). Bumpl v XapakTepuCTHKA XUMHYeCKOoi cBsi3u Ha ipumepe moutekyit: NaCl, O,, NH3, BCls, KHCO3.
8. KoBaneHnTHast xumMu4eckas CBs3b: TIOHATHE, BUIbI. MeXaHN3Mbl 00pa30BaHUs KOBAJICHTHON XHUMUYE-
cKoii cBs13u (Ha mpumepe Monekyn Tuna Cly, SiHy, nona NH,"). CBoiicTBa KOBaneHTHOI CBA3M: HANPaB-
JIEHHOCTh, HACHIIIIEHHOCTb, KPaTHOCTb.

9. OcHoBHbIE Teopun 00pa30BaHUS KOBAICHTHON XUMHYECKOH cBsi3H. [1o10)keHns MeTo1a BaIeHTHBIX
ceszeil. [lorsiTre 0 TMOpUAM3aMK ATOMHBIX OpOHTANe U THOPUIHBIX OpOHUTAIIX. BrinsiHue Henoenex-
HBIX AJIGKTPOHHBIX Tap Ha TEOMETPHUIO MOJIEKYJIbl. OCHOBHBIE TIOJIOKEHUSI METOIa MOJIEKYIISIPHBIX OpOuU-
TaJen.

10. Monnas cBs3b, €€ 0COOCHHOCTH, MeXaHU3M o0pa3oBaHus. CBOICTBa BELIECTB C MOHHOM CBA3bIO. Me-
TaJJIMYEeCKasi CBSA3b U 00II1Ee CBOWCTBA METAJLIOB.

11. MexmonekynsipHoe B3aumozaencTere. Cuiel Ban-nep-Baanbsca (opreHTallMOHHOE, HHIAYKIIMOHHOE,
JMCIIEPCUOHHOE B3auMoelicTBe). BogopoaHas cBs3b, €€ 00pa3oBaHMe, BIUSHUE Ha CBOWCTBA BEIIECTB.

12. KowmriekcHbIe COEIUHEHHUs: CTpOoeHHe, HOMeHKiarypa. CTymeHdaras AMCCOIMALNSA KOMIUIEKCHBIX
COeMHEHN. MaTeMaTn4ecKoe BhIPaKEHNE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA. Buabl CBs3M B
KOMILJIEKCHBIX COeTUHEHUsAX. MexaHu3M o0pa3oBaHus CBs3el BO BHYTpeHHeW cdepe (Ha mpumepax) 1o
METO/ly BaJIEHTHBIX CBs3ell. [[pMeHeHne KOMIUIIEKCHBIX COETMHEHU .

13. Tlonstue u nmpeameT TepMoauHaMuKku. [ToHsTHE O DYHKIMAX COCTOSHUSI cUCTeMBL. Teruora u padora.
Buytpennsia sneprust, sHTansnus. [IepBolii 3ak0H TEPMOAMHAMUKH.

14. TerutoBoii a3 dekT peakuunil. TepMoxuMuueckrue ypaBHeHHs. 3aKoH ['ecca U clieicTBUS U3 3aKOHA B TEp-
MOXMMHUYECKUX pacyeTax (Ha mpuMepax).

15. Ourponus kak ¢pyHkuusa cocrostuus cucteMsl. |l u |11 3akons! Tepmogunamuku. CriocoOb! orpeserne-
HUS U3MEHEHUS SHTPONHH B X0/1€ XMMHUECKUX peakiuii. Fi3MeHeHne sHTponuu rnpu (HazoBbIX Mepexoiax.
CrangapTHas SHTPOIUS 00pPa30BaHUs COSTUHEHUSI.

16. OHrampnmuitHBI ¥ SHTpoONHHbEIH (akTopbl. CBoOOmHAs FHeprus ['mOOca. DHeprus [empMmronbia.
Temnepatypa paBHoBecus. OnpeneneHre HalpaBIeHNs: CaMOIPOU3BOJIBHOIO IPOTEKaHUs peakuuil (CooT-
Horrenue T u Tp). Csi3b sHepruu [ MOOCa ¢ KOHCTAHTON PaBHOBECHSI.

17. TlousiTHEe O CKOPOCTH XMMHYECKOH peakiMyd B FTOMOTE€HHBIX U I'€TEPOTeHHBIX CHCTeMaX. 3aKOH Je-
CTBHSI Macc JijIsl TOMO- U T€TEPOreHHbIX peakiuii (Ha nmpruMepax). 3aBUCUMOCTbh CKOPOCTH peaKIK OT KOH-
LEHTPAINH BEIECTB, aBJICHHU U 00beMa CUCTEMBI, MIJIOMIAIN TOBEPXHOCTH pazjena ¢as.

18. 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOH peakiuu oT Temreparyphl. [IpaBmio Bant-I'odda. Dueprus ak-
THUBALIUU. YpaBHEHUE AppeHnyca. JHEPreTHYeCKUue AuarpaMMbl X0/1a 9K30- U SHAOTEPMUYECKON peak-
LUH.

19. Karanu3: Bunbl, MexaHu3Mbl. OCOOEHHOCTH KaTaJUTHUYECKUX IMPOILECCOB. DHEPreTUYECKUE IHa-
rpaMMbl KaTAJIUTHYECKON U HEeKaTAIUTUYEeCKON peakiuu. J06aBKu, BIUSIONINE HA aKTUBHOCTh KaTanu3a-
Topa.

20. Xumuueckoe paBHOBecHeE, ero npusHaki. KoHcraHTa paBHOBeCHS JJIs1 TOMO- U T€TEPOTeHHBIX Peak-
1ui (Ha mpuMepax). 3aBUCUMOCTh KOHCTAHTBI PABHOBECHSI OT TEMIIEPaTyphI.
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21. BnusHHe U3MEHEHHs KOHLEHTPAIMU BEUIECTB, TEMIIEPATYPHI, AaBJICHUS U 00beMa CHCTEMbI, KaTallu-
3aTOPOB HAa XUMHUYECKOE paBHOBECHE U KOHCTaHTY paBHoBecus. [Ipunuun Jle-Illarense (Ha npumepax).
22. Tlonsarue o pactBopax. Kmaccupukamust pacTBopoB. MeXMOJIEKYISIpHOE B3aUMOJICHCTBUE TIPU pac-
TBOpEHMHU BeulecTB. TepMoauHaMUYeckue NpU4KMHbBl 00pa30BaHUs pacTBOpoB. TerutoBble 3(hdexTrl mpu
PacTBOPEHUHU.

23. Cnoco0bl BbIpaK€HHs KOHIEHTPALUK PAacTBOPOB (MaccoBas J0JIsl, MOJISIpHAs A0JIA, TUTP, MOJIIpHAs
KOHIICHTpAIMsl, HOpMaJlbHas1, MOJISLIbHAsI KOHLEHTPALK ), B3aUMOCBSA3b MEKy KOHLEHTPALUSIMU.

24. PactBopb! c1a0bIx 3nekTponnuToB. Crenenp qucconuanuu. Koncranra quccounanuu. 3akoH pazoas-
nenust OctBanbaa. Onpenenenue pH pacTBopa c1aboro 3JaeKTposnTa.

25. PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB, TUIIBI B3aUMOAEHCTBUI B ATUX PAacTBOpax Ha IIpUMEpE pacTBOpe-
Hust NaCl. AktuBHocTh MOHOB. MoHHast cuita pactBopa. Onpezenenue pH pacTBopa CHIIBHOTO 3JIEKTPOIIH-
Ta.

26. KucnoTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOYKH 3PEHUSI TEOPHU IEKTPOIUTUIECCKON HCCOIUALIHH.
HounHoe npousseaeHne Bobl. BogopoaHslil 1 rHIPpOKCHIIBHBIN oKa3aTeau. HIuKaTopsl.

27. PacTBOpBI MalopacTBOPUMBIX AIIEKTPOJIMTOB. PactBopumocTs. [Ipom3BeneHue pacTBOPUMOCTH.
VYcnoBue 00pazoBaHus 0CaIKOB MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.

28. OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC TIporiecchl. [IoHATHE 00 OKHCIHTENe, BOCCTAHOBUTEIE, OKHCIIE-
HUH, BOCCTaHOBJIEHNH. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA BEIIECTB, MX 0OOCHOBaHUE C TOUKU
3peHUs CTPOEHUS aToMa (Ha IpUMeEpax).

29. Tumnsr OBP (¢ npumepamu). MeTto 351eKTpoHHOTO OanaHca (Ha IpuMepe).

30. TanpBaHMYECKHE DJIEMEHTBI: YCIOBHS PAaOOTHL. YCTPOHCTBO 3JEKTPOXMMHUYECKOTO TalbBAHHYECKOTO
aemenTa JlaHuansa-SIko6u, cxema ero paboThl, 3JIEKTPOAHBIE IMPOLECCHl, TOKOOOPA3yroIas peakIusl.
VYpasuenue HepHcera.

31. D/1C u nanpsxenue. Crioco6sl pacyera D/IC. IToTeHIMaNbI ra30BbIX 3JEKTPOIOB.

32. Tonspuzanms »exTpoaoB. Ee Bumbl 1 Mexanu3Mel. [lonspu3annonHble KpUBBIE TIPH padoTe TaibBa-
HUYECKUX JIEMEHTOB, KOPPO3UH. 3HAUEHUE MOJSIPU3ALMH B JJIEKTPOXUMHUECKUX CHCTEMAX.

33. Kopposust MeTaiioB, ee BUIBL. Y CIOBHS MPOTEKAHHUS AJIEKTPOXUMHUYECKON KOppo3uu. CXeMbl MHUK-
porajbBaHUYECKUX KOPPO3HOHHBIX JIEMEHTOB, YPAaBHEHUS aHOJHBIX M KAaTOJHBIX MPOLIECCOB (Ha MpUMe-
pe).

34. BopopoaHas M KUCIOpPOHAS JEeTIONIpU3alHsl, 3aBUCUMOCTb OT CPeJIbl, YCIOBUS €€ YCUJICHUS.

35. Metaumyeckne ¥ HEMETAUTHIECKHE TMMOKPBITHS KaK METOJI 3aIlIUTHI OT KOppo3uH. CXeMbl KOppO3H-
OHHBIX JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYILIEHNH METAJUINYECKUX MOKPBITHH (Ha IpuMepax).

36. CymHOCTP DJIEKTPOXUMHYECKUX METOAOB 3aAIIUTHl OT KOPPO3WH (AaHOIHAsS, KAaTOAHAs, POTEKTOPHAsS
3aIuUTa). Y paBHEHUS MIPOLECCOB, MPOTEKAIOUINX HA aHOJHBIX M KAaTOJIHBIX Y4acTKaX IPH JIEKTPOXUMHYE-
CKOM 3aIure.

37. MeToap! 3alUThl OT KOPPO3UH, CBA3aHHBIE C 00pabOTKOM KOPPO3MOHHOW cpebl. MHrnOUTOphl KOp-
pO3uH, MEXaHU3MBbI UX necTBUA. [TaccuBHOCTh MeTaIIOB. JlerupoBaHue.

38. XuMmHuecknue UCTOYHHMKU TOKa: MOHATHE, Kiaccupukanus. OCHOBHbIE XapaKTEPUCTUKHU TalbBaHUYE-
CKHUX 2JIEMEHTOB.

39. MapraHieBo-IIMHKOBbI MEpBUYHBINA 3JIEMEHT: YCTPOWCTBO, YpaBHEHMs IPOILIECCOB, JTOCTOMHCTBA U
HEJOCTaTKH.

40. Illeno4Hble U TUTHEBbIE OaTapelKu: YCTPOUCTBO, TOCTOMHCTBA U HEJOCTATKU MPH SKCIUTyaTaI|H.

41. AXKyMyIATOpBI: BHJBI, YCTPOMCTBO, MPUHIMUNI pabOThl. YpaBHEHHUS MPOILIECCOB MPHU 3apsijie U pas-
pAAKE CBUHIIOBO- KMCIIOTHOTO aKKyMYJIAITOpPA, €r0 XapaKTEPUCTHUKH, OCHOBHBIE IIPOLIECCH] M3HOCA, JOCTO-
MHCTBA M HEJOCTATKU MPH IKCIUTyaTalUH.

DK3aMeHAMOHHLIE 32124

1. Turp pactBopa Na,SO4 paBen 0,03 r/miu. Paccuutaiite MOJSPHYIO M HOPMAJIbHYIO KOHIEHTPALHIO
3TOTO PacTBOPA.
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2. B 1 nmurpe Boasr pactBopmin 35 T xkene3noro kynopoca (FeSO, -7H,0). Paccunraiite MOISPHOCTD,
MOJISITILHOCTh, HOPMAJIBHOCTh M MACCOBYIO JIOJIIO MOJTYYEHHOI'O PacTBOPA, €CJIU €ro IOTHOCTH 1,2 r/Mi1.
3. Kakoit o6bem 0,2 H pacTBOpa CEpHON KUCIOTHI MOKHO MPUTroToBUTH U3 0,7 11 ee 40%-ro pacTtBopa
(mmotaocts 40%-r0 pactBopa 1,3 r/cm)?

4. Hanumure MoiHyI0 3JIEKTPOHHYIO (popmMyiy aToMa TexHenus. K kakoMy ceMeHCTBY OH OTHOCHTCS?
VYKaKuTe ero BHEIIHUIN 3JIEKTPOHHBIN YpOBeHb, (GOPMUPYIOLINI 3JIEKTPOH, 3HAYEHHsI KBAHTOBBIX YHUCEIl
st GOPMHUPYIOIIETO 3JIEKTPOHA U 3JCKTPOHOB BHEIIHETO YPOBHS, MIEPEUUCIUTE BCE €r0 BO3MOKHBIE Ba-
JICHTHOCTH.

5. 3amummre MONHYIO ICKTPOHHYIO (opMyrny aroma 3JeMeHTa ¢ (OPMUPYIOUIUM JIIEKTPOHOM 4p3.
VYkakuTe Bce ero BO3MOKHbIE BAJCHTHOCTH M 3HAYEHUS KBAaHTOBBIX UMCEN AJsi (POPMHUPYIOIIETO JIEK-
TpOHa.

6. VYKaxuTe YHCIO HECHAPEHHBIX 3JIEKTPOHOB B OCHOBHOM U BO30YKJIEHHOM COCTOSHUHU aToMa XJopa,
€r0 BaJICHTHBIC BO3MOXXHOCTH.

7. Tlonp3ysick Tabnuuei 31EKTPOOTPUIIATETFHOCTEH, OMPEEIIUTE XapaKTep CBsI3ei B MOJIEKYyJe CepHOU
KHMCJIOTHI M €€ HaTpueBoH coiu. OxapakTepusyiTe KaxKyto CBSI3b.

8. Hazosute Nazg[Co(NOy)s] u ykaxkwute: a) Juranabl; 0) KOOPJHMHAIIMOHHOE YHCIIO; B) 3apsi] KOM-
TUIEKCHOTO MOHA ¥ 3apsi]i KOMIUIEKCOOOpa30oBaTess; B) BUJ CBSI3M MEKIY BHEIIHEH W BHYTPEHHEH cdepa-
MU, T) TUII THOPUAM3AIINH, 1) YPaBHEHUE AUCCOIMAIIMKN COCIUHEHUS U BHYTPEHHEH chepbl, BHIpaKEHHE
K(uecr).

9. Vkaxwure HampaBieHue nporekanus nporecca: A =B + C npu 200° C, eciu AH®x.p. = -20 Ik,
AS®x.p. = -100 Ix/monb-K (mpuBeaute 2cmocoba pemeHus ).

10. Ompenenute Temneparypy paBHoBecus cucteMbl A + B = 2AB, ecnu cranaapTHble SHTPOIUU Be-
miectB A, B u AB paBubl cooTBeTcTBeHHO 5 J[)K/MOb-K, 10 [x/Monb-K u 50 JIxx/Mons-K, a usmenenue
SHTAIBIIUK B X0Ji€ 9TOH peakiuu paBHO 20 kJ[x/Monb. Ilpy kakux TemnepaTypax OTHOCHTENBHO T, BO3-
MOKHO CaMOTIIPOHM3BOJILHOE TEUSHHE ITOM PEaKIMK B IPSIMOM HaTPaBJICHUU?

11. TIpu B3aumopeiictBuu 10 T Kamblus ¢ KUCIOpoaoM Beiaenuiaoch 160 k/[x temmorel. Beraucnure
CTaHIAPTHYIO SHTAIBIIAIO0 00Pa30BaHUS OKCUIA KaJIBIIHSL.

12. B0o3MOXHO 1 CaMOMPOU3BOJIBHOE TIpOTeKaHue peakuun A=2B, eciu AHOX,p,: -40 xJIx, ASOX.p,: -20
T/ K, t=2°C?2

13. Paccuwmraiite, Kak n3MeHHTCs cKopocTb peakiuun 2NOyy + Oyp = 2NOyry (k= 0,2, y = 2), eciu: a)
YBEIIMYUTH 00BEM CUCTEMBI B 2 pa3a; 0) yBenuunTh KoHeHTpanuio NO B 2 pa3a; B) yMEHBIIUTH TEMIIe-
paTypy Ha 30%2

14. Omnpenenute ckopocTh peakuuu A + 3B =2C, mporekaroiieii B ra30Boil aze, B MOMEHT BPEMEHHU,
KOT'/Ia KOHIIEHTpalus BemecTBa A n3menmnack Ha 0,1 Monb/1, ecnu HauaabHbIE KOHIIEHTPAIUY BEIIECTB
A u B paBubl coorBeTcTBeHHO 0,5 1 1 Monw/n. K = 0,2. Kak u3BMEHUTCS CKOPOCTh PEAKIIUHU MIPU YBEITHYIE-
HUU JIaBIIEHUS B cucTeMe B 2 pa3a’?

15. B pesyinbrate nsmenenusi oorema cuctembl C(t) + 2F2(r)= CF4(T) ckopoCTh MpsIMO# peakiiuu BO3-
pocna B 16 pa3. Kak 1 Bo CKOJIBKO pa3 U3MEHWIH 00BEM CHCTEMBI?

16. Ompenenure CKOPOCTh 00pa30BaHUS aMMHaKa MPHU 120°, ecou mpu 100° o6pazyercs 0,2 Moib/n-C
ammuaka (y = 3).

17. TlpousBeneHne PacTBOPHUMOCTH Xiopuaa cepebpa 1,78-1070. Kakoii 06beM BOfbI mOTpeGyeTcs IS
pacTBOpEHUs MATH TPaMM 3TOTO BEIECTBA.

18. Beruucimure pH u pOH 0,05 M pacTBOpa CONSIHON KHCIOTHI M THApOKCHAa HaTpus. Kakoii mBer B
JTAHHOM pacTBOpe OyayT UMETh a) METUIIOBBII OpaHKeBhIi, 0) GpeHondTanenH, B) 1akmyc?

19. Berumcnure crenenp auccornyanuu B mporeHTax B 0,05 M pacTBope XJIOpHOBATUCTON KHCIIOTHI, €CITH
K,=310%,

20. Bprauciure pH u pOH 0,01 M pactBopa ruapokcuaa ammonusi. Kakoii 1iBeT B JaHHOM pacTBope 0y-
IyT UMETh a) METUJIOBBIN OpaH)KeBbIi, 0) GpeHondranenH, B) 1akmyc?

21. Tlon6epute K03(GUIMEHTH B YpaBHEHUH PEAKIIMM METOJIOM 3JIEKTPOHHOTO OanaHca, yKaKUTe OKHC-
JIUTEIIb U BOCCTAHOBUTEIIb:
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K>Cr,07 +NaNO; + H,SO4 — Cr2(804)3 +K,S04+NaNOz+H,0

22. BpruuciuTe BEIWYUHY JIEKTPOIHOTO ToTeHnana kobansta B 0,01 M pactBope cyibdaTta kobaibTa
(11 u xpoma B 0,001 M pactBope cynbsdara xpoma (I11).

23. Paccunraiite 3/IC xene3HO-IIMHKOBOTO TajlbBAHUYECKOTO 3JIEMEHTA MPHU CTaHJAPTHBIX YCIOBUSIX U
IIpY U3MEHEHUH aKTUBHOCTEH MOTEHLUATIONPENESIONINX HOHOB B aHOAHOM 30He B 10 pa3 1o cpaBHEHUIO
CO CTaHJApTHBIM 3HaYeHHeM. COCTaBbTE CXEMY raJIbBAaHUYECKOTO 3JIEMEHTA, 3alUIIUTE YPAaBHEHHS JICK-
TPOJHBIX MPOIIECCOB U TOKOOOpa3yrolIel peaKiuu.

24. CoctaBbTe cxemy pabOThl IUTHEBO-IIMHKOBOTO ['D, 3amummre ypaBHEHHS JIEKTPOAHBIX MPOIECCOB
U TOKooOpa3zyromie peaknuu, paccunutaite e€ DJIC npu cTaHAAPTHBIX YCIOBHUSX (ABYMs CIOCOOaMH).
[TpuBenute rpaduk MONSIPU3ANUOHHBIX KPUBBIX.

25. CocrtaBbTe cxemy pabOThI JKeIe3HO-BOAOPOTHOTO TralbBAaHUYECKOTO SJIEMEHTA, 3aMUIIUTE YPABHEHHUS
AJIEKTPOIHBIX MPOIIECCOB U TOKOoOpa3yromel peakiuu, paccuntaiire IJC (ycinoBus cranmaptaeie). Kak
Oyznet usmensTbest pH cpezpl B aHOHOM U KaTOAHOM 30HAX MpU ero padore?

26. Dueprusi ['mb6ca TokoOOpasyromeil peakuuu paBHa -212,2 kJ[x/mMonb. Onpenenurte MOTEHIHAT
aHoOJ1a TaJIbBAHUYECKOIO AJIIEMEHTA, €CITU KAaTOJIOM SIBJISIETCS MEAHBIN 3JIEKTPOJI, acyz+ =1MOJb/I, n=2.

27. Kak mmennrcs D/1C cepeOpsHO-CBUHIIOBOTO TaIbBAHUYECKOTO AJIEMEHTA M0 CPABHEHHIO CO CTaH-
JApTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTh MOTEHIUATIONPEIEISIONINX HOHOB B pe3yJbTaTe padoThl U3MEHU-
mace B 10 paz?

28. ObocHylTe BO3MOXKHOCTh MIPOTEKaHUsI KOPPO3UH CIUIaBa cepedpa u menu B kucioi cpeae (pH = 6)
Ha Bo3ayxe. CocraBpTe cxemy MID, 3anummnTe ypaBHEHHS peakuil, IPOTEKAIOINX Ha aHOAHBIX M Ka-
TOJHBIX yYacTKax.

29. IlnacTuHKa XpOMHUPOBAHHOHN Me/IH OIyIIeHa B PACTBOP KHUCIOTHI (Ha Bo3ayxe). Kakoit meramn Oymer
KOPPOAUPOBATH MPU HAPYLICHUU IIETOCTHOCTH MOKPHITUA? (YpaBHEHHE).

30. Kakwe gacTHIlbl MOTYT IPUHUMATh JIEKTPOHBI IPU KOPPO3HH METHOTO M3JIENNsI B KUCIIOM PacTBOpE
(pH = 1) Ha Bo3yxe? 3anuiuuTe ypaBHEHHUS ATUX MIPOLIECCOB.

31. Kako# mMeTamt MO>KHO HCIOJb30BaTh B KA4ECTBE MPOTEKTOPA UIS 3aIIUTHI OT KOPPO3UH JKEIE3HOTO
uznenus (pH = 5)? CocraBbTe 000CHOBaHHYIO PacUETOM CXEMY MUKPOTaJbBAHHUECKOTO KOPPO3UOHHOIO
DJIEMEHTA, 3aIHIITUTE YPAaBHEHUS IPOIIECCOB.

Pe3ynbTarhl TeKyliero KOHTpOJS MO BBIIEYKAa3aHHBIM B pazjene 4 BUaaM (PUKCUPYIOTCS C UC-
noJib30BaHueM TpexOamnbHoi cucteMsl (0, 1, 2) B BUIe KOHTPOJIBHBIX HEJEIb - IPU NPUHATON B (puma-
Je cucteme Ha 6-i u 12-i yueGHOI Henesne ceMecTpa, a TAKKe YUUTBIBAIOTCS MPENoAaBaTeIeM IpHu ocy-
IIECTBJICHUHU MPOMEXYTOYHOM aTTECTALMU 110 HACTOALIECH AUCHUIUINHE.

B ¢unnane ucnonedyercs cuctemMa ¢ TPaaUIIMOHHON MIKaNoil oueHok — "oriuyHO", "Xoporo",
"yIOBIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO", "3auTeH0", ""HEe 3auTeHO".

d)opMa HpOMe)KYTO'-IHOI\/'I arTrecraliuu 110 HaCTOHH_[eI\/'I JUCHHUIIIINHE — 9K3AMEH 60 2-m cemecmpe.

[TpuMeHsieMble KPUTEPUU OICHWBAHUSA 1O JUCIUIUIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nuceMom HITY MDBU ot 14 mas 2012 roga Ne 11-23):

Onenka Kputepuu onieHKH pe3ynbTaToB
10 TUCLH- 00y4YeHHs 110 TUCLIUTUIMHE
TUTMHE
«oTIu4HO»/ | BeicTaBisiercss oOyuaromemMycs, oOHapyKUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYecKoe U
«3a4TEHO ri1y0OKO€ 3HaHHE MaTepHaIOB U3Y4EHHON AUCHUIUINHBI, YMEHHE CBOOOIHO BBINOIHATh
(oTmm4HO)»/ | 3a7aHUs, IPEAYCMOTPEHHBIE POTPAMMOM, YCBOMBIINN OCHOBHYIO M 3HAKOMBIH C J10-
«3a4TEHO» TIOJTHATEJILHON JTUTEPAaTypPOl, PEKOMEHOBAaHHON pabouell mporpaMMoi JUCITUTUIHHBL,
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHUMAHUH, U3JI0KEHUU U UCTIOIb30BAHUH
MaTEepHaJIOB M3YYEHHOW NMCUUIUIMHBI, 0€3ylpeuyHO OTBETUBLIEMY HE TOJBKO Ha BO-
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Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TUCLH- 00yuyeHHMs 110 JTUCLIUILIMHE
IIJIMHE
pochl Ouiera, HO U Ha JIONOJHUTEIbHBIE BOIPOCH B paMKax paboueil mporpammbl
JUCLUIUIMHBL, IPAaBUIBHO BBIIOJIHUBIIEMY IpakTHUYECKOe 3a1aHue. OLeHKa 1o JucIu-
IUIMHE BBICTABIISIOTCS 00yJaroLIeMycCsl ¢ yUETOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomneTeHnun, 3akperiéHHbIE 32 TUCIUILIMHON, C()OPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBI.
«XopouIoy»/ BricraBnsercs oOyyaromemycs, OOHapyXHUBIIEMY MOJHOE 3HAHWE MaTepuana U3y4yeH-
«3a4TEHO HOW JUCLMILIMHBI, YCIEIIHO BBINOJIHAIOIIEMY IPEIyCMOTPEHHBIE 3alaHUs, YCBOMB-
(xopomio)»/ | meMy OCHOBHYIO JINTEPATypy, PEKOMEHJOBaHHYIO paboueil mporpaMMoOn JHUCIUIIIH-
«3a4TEHO» HBI; [I0KA3aBIIEMY CUCTEMATHYECKUIN XapaKTep 3HaHUM 110 IUCLUIUIMHE, OTBETUBIIEMY
Ha BCE BOINPOCH! OMieTa, MPaBUIbHO BBINOJIHUBIIUI MTPAKTUYECKOE 33/1aHKE, HO JIOIY-
CTMBILMI MpPHU 3TOM HENpPUHLMNUAIbHbIE OMUOKHU. OleHKa MO AMCLUUIUIMHE BBICTAB-
JSA0TCs 00yyarolemMycs ¢ y4€TOM pe3yJIbTaTOB TEKYILIET0 KOHTPOJISL.
Komnerennuu, 3akperui€éHHble 3a TUCHUILIMHON, COPMUPOBAaHBl Ha YPOBHE — «IIPO-
JIBUHYTBII).
«ynoBieTBO- | BricraBisiercss oOydaromemycsi, 0OHapyKUBLIEMY 3HAHUE MaTepualla U3y4eHHOH auc-
pUTETBHOY/ UIUTAHBL B 00beMe, HEOOXOIMMOM ISl JalbHEeHIe yaeObl U MpeACTOsIEeH paboTh
«3a4TEHO 1o npogeccui, CIpaBiIIOMIEMYCsl C BBIIIOJHEHUEM 33aHUM, 3HAKOMOMY C OCHOBHOM
(YIoBieTBO- | IMTEpaTYpOl, pEKOMEHJOBaHHOW pabodeil mporpaMMOi AUCIUILTHHBI; JOMYCTHBIIEMY
PUTENBbHO)»/ | MOTPELIHOCTh B OTBETE HA TEOPETUYECKHE BOMPOCHI /WM MPU BBITOJIHEHUH MPAKTH-
«3a4TEHO» YEeCKUX 3aJaHUl, HO oOyafaronieMy HEeOoOXOJUMBIMU 3HAHUSAMM JUISI UX YCTpaHEHHS
IOJl PYKOBOJICTBOM MperojaBaTessi, JJMOO HENpPaBUIbHO BBIMOJHUBIIEMY MpaKTHUe-
CKOE€ 3aJIaHH€, HO 10 YKA3aHUIO MPENOAaBaTes BbIIOJHUBIIEMY APYTHe PAKTUIECKUE
3a/laHus U3 TOTO K€ pa3iena JUCLUIUINHEL. .
Komnerennuu, 3akperi€éHHbie 3a TUCHUTITNHON, c)OPMUPOBAHBI HA YPOBHE — IIOPO-
TOBBINY.
«HEyAOBIIE- BeicraBisiercss oOydaromemycsi, OOHapyXHBILEMY cepbe3Hble MPoOeNbl B 3HAHUAX OC-
TBOPUTEIb- HOBHOTO MaTepHajla W3Y4YeHHON JUCHMIUIMHBL, JOMYCTUBILIEMY NPUHLHUIHAIbHBIE
HO»/ He 3a- OLIMOKY B BBIIIOJHEHUH 3aJlaHU, HE OTBETHBILEMY Ha BCE BOIPOCHI OMJIeTa U JOMOJI-
YTEHO HUTEJIbHBIE BOIPOCHI U HENPABUIBHO BBIMOJIHUBIIEMY IPAKTUYECKOE 3aaHKe (Hempa-
BUJIBHOE BBIIIOJHEHUE TOJIBKO IPAKTHYECKOrO 3aJaHus HE SBIISIETCS OJHO3HA4YHOU
NPUYMHOM JIUIs1 BBICTaBIICHHS OLEHKH «HEYIOBIETBOPUTENbHOY). Kak nmpaBuio, oneHka
«HEYAOBJIETBOPUTEIILHO CTaBUTCS CTY/I€HTaM, KOTOpPbIE HE MOTYT IPOAOKUTH 00yUe-
HHUE 10 00pa3oBaTeIbHOI MporpaMme 0e3 JTOMOTHUTENbHBIX 3aHATHI IO COOTBETCTBY-
foleit nucnuruinae. OLeHKa Mo TUCIUILUIMHE BBICTABISAIOTCA 00yJaromeMycs ¢ y4EToM
pPE3yNbTATOB TEKYILETrO KOHTPOJIS.
KomnereHnyu Ha ypoBHE «IIOPOTOBBINY, 3aKpEIUIEHHBIE 3a JUCHMILIUHON, HE chOpMHU-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000PY/I0BaHHE

Vuebnas ayauTopus s NpOBCIACHUA 3aHATHI JICKIIMOHHOI'O THIIA, I'PYIIIOBLIX U MHAWUBUAYAJIb-

HBIX KOHCYJIbTAIMH, TEKYILIEr0 KOHTPOJISI U TPOMEKYTOUHOM aTTecTalllu, OCHAICHHAS:

- CHeIUaIu3UpPOBAHHON MeOenblo; JOCKOW ayJUTOPHOW; JEMOHCTPAIIMOHHBIM 000PYIOBAaHUEM:

NEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIMOHAPHBIM) IPOEKTOPOM.
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Jliis mpoBeieHMsl 3aHATUH 1a00paTOPHOro TUMA UCHOJIb3YIOTCS ClIeHaTU3UpOBaHHbIE Ja0opaTo-
pun Ne 2 u Ne 3: nabopatopus B-316 u B-318, pacnonoxenunsie o aapecy 214013, r. Cmosnenck, JHep-
TEeTUYECKUH TIp., 1.1, 31aHKe SHEPTeTHIECKOro MHCTUTYTa (J1abopatopHbIil Kopmyc Ne 2).

JlaGopaTopusi xumuu Ne 2 — (15 paGounx mect) 000pyAOBaHHE M PEAKTUBBI JJIsI IPOBEICHUS
XMMUYECKHUX IKCIIEPUMEHTOB, MEPHAs MOCY/A, YCTAHOBKH AJI U3y4EHMs IIpoliecca KOppO3uu, orpeere-
Hus DJIC ranpBannveckoro snementa, pH-merp Dxcnept 001, KoMIIeKT 000pyAOBaHUS UL U3YYESHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN 3JIEKTPOJIN3A.

JlaGopaTopusi xumuu Ne 3 — (15 paGounx mect) 000pyAOBaHHE M PEAKTUBHI JJIsI IPOBEICHUS
XMUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAs MOCY/A, YCTAHOBKH AJI M3y4EHMsI IIpoliecca KOppO3uu, orpeere-
Hus DJIC ranbBanuueckoro snementa, pH-merp Okcnepr 001, komIuiekT 000pyI0BaHUS AJIsl U3YUEHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN 3JIEKTPOIIN3A.

YueOHasi ayIuTOpuUs sl MPOBEACHUS MPAKTUYECKUX 3aHATHUH, TPYIIOBBIX U WHANBUAYAIbHBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS M IPOMEKYTOYHOM aTTeCTalliu, OCHAIICHHAS
- CIICUATM3UPOBAHHOM MeOEIbI0; IOCKON ayAUTOPHOM.

Jns caMOCTOSTENIbHOM paboThl 00Y4YaIOMUXCsl O JAUCIMIUIMHE HCIIOJB3YETCsl MMOMEIIEHHE IS
CaMOCTOSITENIbLHOM pabO0Thl 00Y4aIOIINXCSl, OCHAIIEHHOE:

- CIICIHMAIN3UPOBAHHONW MeOENbI0; TOCKOH ayAWTOPHOM; MEePCOHAIBHBIM KOMIBIOTEPAMH C TIO-
kimoueHueM K cetu "MatepHeT" u nocrynom B DMOC dunmana.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA I JINI]
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMUA 310POBbSA U UHBAJINIOB

B xozxe peanuzanuy JUCHUIUIMHBI UCHOIB3YIOTCS CIEAYIOUIME AOMOJHUTENbHbIE METObI 00yUe-
HUS, TEKYLEro KOHTPOJISI YCIEBAEMOCTH U MPOMEXKYTOUHOM arTecTaliuu 00y4yaroluuxcsl B 3aBUCUMOCTH
OT UX UHJIMBUAYAIBHBIX OCOOCHHOCTEH:

JJIS1 CJIeNbIX M CIa00BHASIIINX:

- eKIUH 0(hOPMIISIIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIbI0 KOMITbIOTEpa
CO CHEeUAIN3UPOBAHHBIM IPOIPAMMHBIM 00€CTIEYeHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCA Ha KOMIBIOTEPE CO CHELUATU3UPOBAHHBIM MPOTrPAMMHBIM
o0ecrnieueHrneM, Uik MOTYT OBITh 3aMEHEHbI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIUBUIyalbHOE paBHOMEpHOE ocBelieHue He MeHee 300 mrokc;

- J17151 BBITIOJIHEHU S 3aJJaHUsI TIPY HEOOXOIMMOCTH MPEAOCTABIISIETCS YBEIMUNBAIOIIEE YCTPOMCTBO;
BO3MOYKHO TaK)Xe UCIOJIb30BaHUE COOCTBEHHBIX YBEIHMUMBAIOIIMX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIIOTCS YBEIUYEHHBIM HIPU(TOM;

- DK3aM€H U 3a4€T MPOBOAATCSA B YCTHOH (hopMe MM BBHINONHAIOTCA B NMUCBMEHHOH (opme Ha
KOMIIBIOTEPE.

AJIS TIIYXMX U €1a00CHbIIIAIINX:

- IeKUIMU 0OPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA,

- MUCHbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM (opMme;

- DK3aMEeH U 3a4€T IPOBOJASITCS B MUCbMEHHOU (hopMe Ha KOMIBIOTEPE; BOZMOKHO MPOBEACHHUE B
dbopMe TecTHpOBaHUS.

JJIS1 JIML ¢ HAPYIIEeHUSIMU ONIOPHO-ABUIATEJILHOIO annapara:

- eKIUH 0(hOPMIISIIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMITBIOTEpa
CO CHEeIUATN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- TUCbMEHHBIC 33/1aHUS BBIIOJIHIIOTCS Ha KOMIBIOTEPE CO CHEIMATU3UPOBAHHBIM ITPOrPAMMHBIM
o0eCIIeueHuEM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B NMUCBMEHHOH (opme Ha
KOMIIBIOTEPE;
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- UCTIONIB3YETCs CrienranbHas yuebnas ayautopus 1t aun ¢ JIOB3 — ayn. 106 rmaBHoro yuebHo-
ro kopnyca no aapecy 214013, r. CMoneHCcK, DHEepreTu4ecKuil np-a, 1.1, 31aHie YHEPreTUYeCKOro UH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH MPEeIyCMaTPUBAETCS YBEIMYCHHE BPEMEHH Il TOJrOTOBKH OTBETA.

[Iponienypa mpoBeAeHUsT MPOMEXYTOYHONH aTTeCTallMy s OOYdYalOIIMXCsl YCTaHABJIMBAETCS C
y4€TOM HX WHIUBUIYAIbHBIX IMcuXxodu3nueckux ocobeHHocTeil. [IpomexxyTrouHas aTrecTanuss MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpu npoBeaeHUU MpOLETYPHl OLEHUBAHUS PE3YJIbTATOB O0yYEHHUS MPELyCMaTPUBACTCS MCIOIb-
30BaHHE TEXHUYECKHX CPEACTB, HEOOXOAUMBIX B CBSI3U C MHAWBUIYAIBHBIMA OCOOCHHOCTSIMU 00ydaro-
IUXCs. DTU CPENICTBA MOTYT OBITh NMPEAOCTaBICHBI (PMIHATIOM, UIIM MOTYT HUCIOJIb30BAaThCs COOCTBEHHBIE
TEXHUYECKHE CPECTBA.

[TpoBeneHune mporeaypbl OLIEHUBAHUS PE3YIbTATOB OOy4YEHHUS AOIMYCKAETCS C HMCIOJb30BAHHEM
JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

Ob6ecnieunBaeTcs A0CTyNl K HHGPOPMALMOHHBIM U 0ubauorpaguyeckum pecypcam B cetu UH-
TepHeT Ul KaXJI0ro odyuaromnierocs B (opMax, aAanTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbS U BOC-
IpUATHS UH)OPMALIIH:

JJISL CJIeNbIX M CJIa00BHASIIIUX !

- B Ie4aTHOM (hopMe YBETUUECHHBIM MIPUPTOM;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

JJIS TIIYXMX U €1200CAbIIIAIINX

- B Ie4aTHo# dopme;

- B (hOpMe IIEKTPOHHOTO TOKYMEHTA.

AJIs1 00y4aIOIIUXCS ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeIbHOIO annapara:

- B Ie4aTHoM opwme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

9. VYYUEBHO-METOJUYECKOE U ”THOOPMAILIMOHHOE OBECIEYEHUE
JUCHUTINHBI

OcHoOBHas1 JUTepaTypa.
1. JIyneiiko, T.I'. BBenenue B oOuryto xumuto: yueOnuk / T.I'. JIyneliko; MunucrepctBo o0pa3zoBa-

Hus u Hayku Poccuiickoit @eneparumn, @enepalbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpekJeHUE BBICIIEro MpodeccHoHaATbHOTO o0pazoBanus «HOxHBINH denepanbHbI YHUBEpCUTETY, XU-
muueckuit akynpret. - Pocros-u//1: U3znarensctBo KOxHoro denepansHoro ynusepcureta, 2010. - 232
c. - ISBN 978-5-9275-0763-4 [Dnextponnsiii pecypc]. - URL: http: //biblioclub.ru/index.php?
page=book&id=241121(nara obpamenus: 21.01.2021).

2. EropoBa, O.A. Xumus: yueoHoe mocooue / O.A. Eroposa, O.B. KoBanmpuykosa. - M.: Poccwii-
CKUI YHUBEpCUTET IpYXObI HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9 [DnexTpoHHBII pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319 (mxara obparmienus: 21.01.2021).

3. KopoBun H. B. O6mas xumus: yae6. as ctyaeaToB By3oB / H. B. Koposun. — U3n. 6-e, uchp. —
M. : Bricr. mk., 2005. — 556 c.

JlonoJIHUTEIbHAS JIUTepaTypa.
1. Bapennos, B.K. DnexkrpoxuMudeckue cCHCTeMbI U Tporiecchl: yueoHoe mocooue / B.K. Bapen-

1o, H.A. Poroxxuukos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-6
[DnexTponnsbiii pecypc]. - URL: http://biblioclub.ru /index.php?page=book&id=228776 (mara oOpaie-
aus: 21.01.2021).
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2.  Amapaes, A.W. O6mas xumus. COOpHHK 3aJaHUI ¢ TPUMEpPaMU pelieHuH : yuebHoe mocooue /
A.N. Anapnes, JI.U. Abonuna. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBI TEXHUUYECKHA YHU-
Bepcutet, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Pexxum pocTyna: 1mo moAmnucke [DIeKTPOHHBIN
pecypc]. — URL: https://biblioclub.ru/index.php?page=book&id=228947 (nara obpamienus: 21.01.2021).

3. Moxos, A.1. CoopHuk 3ama4 o obmiel xumuu: yaeonoe mocooue / A.M. Moxos, JI.W. lypeiru-

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

4. CripaBOYHHUK MO XUMHHU: OCHOBHBIC TIOHATHSI, TEPMHHBI, 3aKOHBI, CXEMbI, (DOPMYJIbI, CIIPABOYHBII
Matepuai, rpadpukn: yaeoHoe nocodue / JI.H. biunos, N.JI. [Tepduiona, JI.B. FOmamesa, P.I'. UyBus-

eB; Cankr-IlerepOyprckuil rocyaapcTBEHHBIN MOIUTEXHUUECKUN yHuBepcuteT. - M.: Ilpocnekr, 2015. -
156 c¢. - ISBN 978-5-392-16695-4 [Onekrponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 251659 (nara obpamenus: 21.01.2021).

5. TI'me6osa H. b., Ocranenko JI.d. CO0pHUK 33a1a49 M ypakHEHUH 10 Kypey «Xumus». — Cmo-
neHck: PUO ¢ummana 'OY BIIO «MBU (TY)», 2012. - 124 c.

6. Ocranenxo JI.®., I'me6oBa H. b., KopoTtkosa I'. B. CroBaps-cripaBOYHHK OCHOBHBIX MOHATHUH H
TEPMHUHOB 10 XUMHHU: yueOHO-MeToanueckoe nocooue. — Cmonenck: PUO ¢unmana 'OY BIIO «MBU
(TY)», 2009. - 188 c.

7. COOpHUK MHAWBUYaTbHBIX 3a/1laHui 10 Kypey "Xumus" : [MeTo. yka3. [Uisi CTYJAEHTOB 00y4. IO
HanpasJieHuIo "OnekTposHepreTuka”, "Temnosnepreruka”, "OneKTpoTeXHUKA, JIEKTPOMEXAHUKA U AJIEK-
TporexHosoruun", "OnrorexHuka", "INEKTPOHUKAa U MHUKpPOAJIEKTpoHMKA", cren. "[IuieBas nHkeHepus
Manbix npennpustuii] / CO® MOU; coct. JI. @. Ocranenko, H. b. I'nedosa, I'. B. KopotkoBa. — Cmo-
nerck: CO MOBOH, 2010. — 52 c.

8. Pabouas Terpane mo xumuu. B 2-x 4. U.1: Meronudeckne pekoMeHaanuu mo xkypey "Xumus" /
coct. H.B. I'ne6oga, I'.B. Kopotkosa. — [2-¢ u3a.]. — Cmonenck: CO MDU, 2014. — 32 c.

9. Coopuuk mabopatopHbix pador mo xumuu / CO® MDBU; coct. H.b.I'meboBa. — Cmonenck: CD
M3, 2014. - 68 c.

Cnncok aBTOPCKHUX METOANYECKHUX Pa3padoToK.
1. CnerryenkoBa C.B. KoMIUIEKT JIeKIMii Mo AUCHUIIINHE «XUMUS» B GopMaTe MyITbTUMEAUITHBIX
MPE3EHTAINM PacIoiokKeH Ha KadeapanbHbIX pecypcax B aya. B 317.
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HEH- | HEH- | BBIX | po- | AOKYy- JTAQHHBIN DK- MEHCHUA
He- U3MEHEHUS 3EMIULIP

HBIX | HBIX BaHH | MCEHTC 3EMILIIP
HUSA
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