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1. HEJIA U 3AJAYN OCBOEHUA AN CHUITJIMHbI

Heabio sBiIsieTcs MOATOTOBKA OOYYAIOMIMXCS K HAay4YHO-HCCIEIOBATENBCKOW U IMPOEKTHO-
KOHCTPYKTOPCKOM JIeATEIbHOCTSM 110 HampasieHuto 6akanaBpuara 08.03.01 «CtpoutenscTBo» (Ipod b
NOJAroToBKH: IIpOMBIIITIEHHOE, TPaXTaHCKOE M YHEPTeTUUYECKOE CTPOUTENILCTBO) MOCPEACTBOM olecte-
YeHUs ATAroB (POpMUPOBAHUS KOMIIETCHIINH, pexycMoTpeHHbIX PI'OC, B 4acTH PEICTaBICHHBIX HUKE
3HaHUH, YMEHUU U HABBIKOB.

3amaun:

- U3yYUTh MOHATUHHBINA anmnapar, OCHOBHbIE TEOPETHUECKUE MOJIOKEHUS U METObI JUCIUILIUHBL,

- OBJIaJACTh MCTOAAaMH HAYYHOI'O IMO3HAHHUA IJId OGBHCHGHHH XUMHUYECKUX SIBJICHHUU npu pa60Te
000opyI0BaHUS;

- HAY4YUTh IIPUMEHATH TEOPETUYSCKUE 3HAHU IPU PELICHUU IIPAKTUYECKUX 3a7aY;

- IPUBUTH HaBBIKHU MPOBEACHUS J1a00PaTOPHOTO HCCIET0BAHNUS.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OII BO

HMucnurnnuza «XuMHUs» OTHOCUTCS K 0053aTeIbHON YacTH MPOTrPaMMBbl.

Jis w3ydeHus JaHHOW AWCIMILTUHBI HEOOXOMWMBI 3HAHUS, YMEHUS U HAaBBIKH, (popMHpyeMbie
MPEALIECTBYOIHUMY TUCIUIUINHAMMU:

Briciias MmaremaTuka.

[lepeueHr mocneAyOMMUX NUCHUIUIMH, Ui KOTOPHIX HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyeMble JTaHHON TUCIMITIIHHOMN:

Mertposnorusi, cepTudukaius 1 KOHTPOJIb Ka4eCcTBa;

[ToaroroBka K 3aIKTe U 3aIIUTA BBEIMTYCKHON KBaTU(UKAIIMOHHON PaOOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

OcBoeHue QUCHUIUIMHBI HApaBIeHO Ha (YOPMUPOBAHHE AIIEMEHTOB CIEIYIOIUX KOMIIETECHIINA B
cootBercTBUU ¢ @PI'OC BO u OIl BO 1o jaHHOMY HanpaBJI€HUIO MOATOTOBKHU:

IlepedyeHb MIaHMPYEMBbIX Pe3y/JIbTATOB 00YUYEHHUS M0 JUCUMUILIMHE (MOXYJII0), COOTHECEHHbIX
¢ HHANKATOPAMH J0CTHKEHUSI KOMIIEeTeHIM

Komnerenuus NHauKaTopsl JOCTUKEHHUST KOMIIe- Pe3yabTaThl 00yueHHs
TeHINHI

OIIK-1 Cnocoben OIIK-1.1 Mcnonb3yeT BO3MOKHOCTH | 3HAET: BaKHEUIINE XUMUUECKHE MTOHS-

peaTh 3a1a4u COOTBETCTBYIOLIETO (PU3UKO- THUSL 1 OCHOBHBIE 3aKOHBI XUMHH; KJIac-

npodeCCHOHATBLHON | MAaTEeMaTHYECKOT0 armapara rnpH pe- | cu(uKaluio 1 HOMEHKIIATypy Heopra-

NeSITeIbHOCTH Ha IIEHUU NPO(eCCHOHANBHBIX 33134 HUYECKUX COETMHEHUH.

OCHOBE HCIOJIb30Ba- YMeer: IpOBOIUTH pacyeThl 10 ypaB-

HUS TEOPETHUUECKUX HEHMSIM XMMHUYECKHUX peakluil, opopm-

U TIPAaKTHYECKUX OC- JSTH Pe3yIbTaThl SKCIIEPUMEHTATBHBIX

HOB €CTECTBEHHBIX U 1 TEOPETUUYECKHUX padboT, GOpMyITHpo-

TEXHUYECKUX HayK, a BaTh BBIBOJIBL.

TaKXe MaTeMaTu4e- Brnaneer: MeTogaMu XMMUYECKUX M Ma-

CKOT0 amnmapara TEMaTUYECKHX PacuyeTOB; METOAaMHU

00pabOTKHU MOJYYCHHBIX PE3yJIbTATOB.

OIIK-1.2 ITpuMeHsieT METO/IbI aHa- 3HaeT: MPUEMBI OCYILIECTBICHUS MPO-
JIM3a U MOJICJIMPOBAHMsI ITPU pelle- CTEHIIEro XMMUYECKOT0 KCIIEPUMEHTA
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HUH NPO(HeCCHOHABHBIX 3a/1a4

U CTI0CO00B 00PaOOTKHU €ro pe3ysbTa-
TOB.

YMmeer: npUMEHSATh METOIbl XUMUYe-
CKHX M MaTeMaTH4YEeCKUX PacueTOB;
00pabaTbIBaTh MOTyyaeMble pe3ysbTa-
THI.

Brnaneet: MeTogamMu XMMUYECKHX M Ma-
TEMaTHYECKUX PacyeTOB; METOAaMH
00pabOTKM MOTYYaEMBIX PE3yJIbTaTOB.

OIIK-1.3 ®opMynupyet KpuTepuu
HCIIOJIb30BAHUA TCOPCTUYCCKUX U
MPAKTUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHUYECKHUX HAYK IIPU PELICHUU
poeCCUOHANTBHBIX 3a]1a4

3HaeT: BaXKHEHIIINE XUMHUYECKHE ITOHS-
THS ¥ OCHOBHBIE 3aKOHBI XHMUH.
YMeeT: UCTIOB30BaTh TEOPETUICCKUE U
MPAKTUYECKHE OCHOBBI €CTECTBEHHBIX U
TEXHUYECKUX HAYK MIPH PEUICHUH TPO-
(heccHoHaNbHBIX 3a7a4.

Bnaneet: Mmetogamu 0o6pabOTKH TOITY-
YaeMbIX PE3yJIbTATOB.

OIIK-1.4 OnpenensieT COOTHOIICHUE
CPEACTB TEOPETUUECKOTO U HKCIIepH-
MEHTAJILHOTO MCCIICAOBAHNUS TIPH

peneHny mpohecCHOHABHBIX 3a/1a4

3HaeT: BaXHEHIINE XUMUYECKUE TIOHS-
THUSL 1 OCHOBHBIC 3aKOHBI XUMHHU; TIpHE-
MBI OCYIIECTBIICHHUS IPOCTEHIIIET0 XHU-
MHYECKOTO SKCIIEPUMEHTA U CIIOCOO0B
00pabOTKH €ro pe3ysbTaToB.

YMmeer: npUMEHSATh METOIbl XUMUYe-
CKHX M MaTeMaTH4YeCKUX PacueTOB;
00pabaTbIBaTh MOTyyaeMble pe3ysbTa-
THI.

Brnaneet: MeTogamMu XMMUYECKHX M Ma-
TEMaTHYECKHX PacyeTOB; METOAaMH
00pabOTKM MOTYYaEMBIX PE3yJIbTaTOB.
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4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHbI

CTpyKTypa AUMCHMILIMHBI:

Cemectp 1 CemecTp 2 Wtoro 3a kypc
AKaZieMU4ECKMX 4acoB AxafieMU4ecKNX 4acos AxafeMU4ecKmx 4acos 3.e.

Ne [MHaekc HaumenoBaHve K K K H K K K H P K K H Kad. [ Cemectpsl
OHT pOJib 3. efenb | KoHT pone 3.e. efernb | KoHT ponb enens
PO Beero| XM [ nex | a6 | mp | kPR | cp |MOMT A PO eero| XM [ nex | mas | mp | kP | cp | NOHT A PO Beero| XM ek [ a6 | mp | kPR | cP [“°"T [Beero| oF
TaKT. ponb TaKT. ponb TaKT. ponb

i
o

(6 [sLo07 [ | ' T T TTTT T T | o [10]e6[3¢[w[6] [7]]5] [ o [180]66[3¢[16]16] [78]36]5] [8] 2

OBO3HAYEHMUAA:

Bujbl npoMe:kyTOUHO# aTTecTaluu (BUIBI KOHTPOJIS):
OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4er;

Bunsi pador:

KoHTakT. — koHTaKkTHas paboTa 00yJaromUXCs C MPEToaBaTeseM;
JIek. — TeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbie paboTHI,

[Ip. — npakTHYeCKHE 3aHATUS;

KPII — kypcoBas paboTta (KypCOBOM MPOEKT);

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

CP — camocTosiTennpbHas paboTa CTYJICHTOB;

3.e.— 00beM JAVMCIHILTUHBI B 3aYETHBIX CTUHUIIAX.
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Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1 JleknnoHHbIe 3agaTua 17 mr. mo 2 4yaca:

1.1. Homenknarypa HeopraHudeckux BemiecTs. CTexuoMerpruueckue 3akoHbl. Kitaccel BelecTs.
1.2. Ctpoenue aroma. KBaHTOBBIE UnCIIa.

1.3. Ilepuoauyeckuii 3akoH u nepuoauyeckas cucrema [[.1. Mennaeneena.

1.4. Xumunueckas CBs3b.

1.5. KoMmIiekcHbIE COETUHEHHUS.

1.6. DHepreTrka XUMHUYECKUX MPOLIECCOB.

1.7. Xumuyeckas KHHETHKA.

1.8. PacTBOpBI. PacTBOPHI 3J1IEKTPOJIUTOB.

1.9. PacTtBOpBI MajopacTBOPUMBIX coeiMHEHUI. pH pacTBOpOB.

1.10. DnekTpoxumuyeckre cucteMmbl. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BELIECTB.
1.11. TepmoarHaMUKa OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX MPOIECCOB.

1.12. YcTpoiicTBO 1 yCiI0BHS pabOThI TalbBAHUUECKUX JIEMEHTOB.

1.13. Tlonspu3anus mpu padoTe ralbBaHNYECKUX 3JIEMEHTOB.

1.14. Koppo3usi meTasios.

1.15. MeTtozsl 3alIMTHI METAJUIOB OT KOPPO3HH.

1.16. Xumuueckne NCTOYHUKHU TOKA.

1.17. Xumudeckoe paBHOBECHE.

2 | JJaboparopubie paboThl 8 1IT. MO 2 yaca:

2.1. Konnenrpanus pactBopoB. IIpurotosienue paz0aBieHHBIX paCTBOPOB 3 KOHLIEHTPUPOBaH-
HOT0, MPUOOpPETEHNE HaBbIKa BHIPAKEHUS OJTHUX KOHILIEHTpAIU uepe3 Ipyrue, mnpruoodpereHue
HABBIKA pa0OTHI ¢ XUMUYECKOH TIOCY/I0H, HaBbIKA ONPEIEIICHUS IJIOTHOCTH PACTBOPOB C TIOMO-
HIbIO apeoMeTpa.

2.2. DneKkTpoHHAas CTPYKTypa aTOMOB U OJHOATOMHBIX MOHOB. M3ydyeHune akTUBHOCTU METAJIOB
B PEaKIMIX U OOBSICHEHUE €€ DJIEKTPOHHON CTPYKTYPOH.

2.3. Xumuueckas cBsizb. [lomyueHue ammuakaToB d-371€eMEHTOB, OOBSICHEHUE CTPOCHUS KOM-
IJIEKCHOTO COeIMHEHUS.

2.4. Kuneruka. M3yueHue 3aBUCMMOCTH CKOPOCTH TOMOT€HHBIX U T€TEPOTrE€HHBIX PEAKLU OT
pa3IUYHBIX (PaKTOPOB.

2.5. OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMHA. 3HAKOMCTBO C BIUSHUEM XapaKTepa Cpeibl
Ha XOJ] peaKklMy Ha IpUMepe epMaHraHaTa Kausl.

2.6. 'anpBannueckuii 3neMenT. OBiajJeHe METOIUKON COCTABIIEHUS TaJIbBAHUUECKUX LIENIEN U
M3MEPEHUS HANPSKEHUS TalbBaHMUYECKHUX 3JIEMEHTOB.

2.7. Koppo3usi mMeTayioB. 3auiuTa oT KOppo3uu. M3ydenue ycioBuil BO3BHUKHOBEHUS KOPPO3H-
OHHBIX MUKPOTaJIbBAaHUYECKUX 3JIEMEHTOB, SIBJICHUS MOJIAPU3ALUU U IETONIIpU3aLuU IPU KOPpo-
3UHU. 3HAKOMCTBO C HEKOTOPBIMH METOJJaMH 3aIUTHI METAJLIOB OT KOPPO3UHU.

2.8. XumMuueckoe paBHoBecHE. M3yueHne BIUIHUS Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHUS pa3-
JUYHBIX (PAaKTOPOB.

3 [IpakTnueckue 3ansaTust 8 mr. mo 2 yaca:

3.1. Homenknarypa HeopraHM4ecKux BeliecTB. Perenne 3amad Ha pacueTsl o popmysam U mo
ypaBHeHUAM. Cr1ocoObI BbIpasKEHUSI KOHIIEHTPAIUI pacTBOPOB.

3.2. Ctpoenue aroma.

3.3. Xumuyeckas CBS3b.

3.4. TepmoanHamuka.

3.5. Kuneruka. Pemenue 3aa4 Ha 3aBUCHMOCTh CKOPOCTH PEAKIIMH OT PA3INYHBIX (PaKTOPOB.
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3.6. PacTBOpBI 271EKTPOIUTOB.
3.7. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC peaKIIUU. ' aTbBAHUYECKUI AIIEMEHT.
3.8. Koppo3usa metainnos. 3amuTa OT KOPPO3HUH.
4 | CamocTosiTenbHas paboTa CTyJCHTOB:

CamocrosiTesbHast padora o teme 1. HoMenknarypa Heopranndeckux BemiectB. Kimaccel Be-
niecTB. KoHeHTpaius pacTBopoB. (4 yaca)

- 3yuenne maTepuanoB JEKIMA, MOATOTOBKA K mpakThudyeckoMy 3aHsAThuio Ne 1. TTonroroBka k
nabopaTopHoii padote Ne 1.

CamocrosiTesbHas padora no teme 2. Ctpoenue aroma. KBanrossie uncia. [lepronnueckuii
3aKoH U nepuoanueckas cucrema [[.1. Menneneesa. (9 wacoB)

- 3yueHnne maTepuanoB JEKIUA, MOATOTOBKA K pakThyeckoMy 3aHsATuio Ne 2. TlonroroBka k
nabopaTopHoii padote Ne 2.

CamocrosiTesibHas padoTa o teme 3. Xumudeckas cBs3b. KommiekcHbie coequaenust. (9 ya-
COB)

- 3yuenue marepuaioB JIEKIHI, TOATOTOBKA K NpakTudeckoMy 3aHATuio Ne 3. Ilogroroska k
nabopaTopHoi pabote Ne 3.

CamocrosiTesabHast padora mo teme 4. TepMoaMHAMHUKA. DHEPreTUKA XUMUYECKUX ITPOLIECCOB.
(5 gacoB)

- I3yuenue marepuaioB JIEKIHI, TOATOTOBKA K IPAKTUYECKOMY 3aHATHUIO Ne 4.
CamocrosiTesibHas padoTa no teme 5. XumMudeckas KUHETHKA. (4 yaca)

- U3ydyenune maTepuanoB JEKIHN, TOATOTOBKA K IpakTudyeckomy 3aHsaTuro Ne 5. [Togroroska k
nabopaTopHoi padote Ne 4.

CamocrosiTesbHast padora mo Teme 6. PactBopbl. PacTBopsl a5ekTponuToB. PacTBopbl Maso-
pactBopuMbIX coenuHeHui. pH pactBopos. (10 yacon)

- I3yuenue marepuaioB JIEKIHI, TOATOTOBKA K IPAKTUYECKOMY 3aHATHIO Ne 6.
CamocrosiTesibHast padoTa mo Teme 7. OKUCITUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKITHH. (8 4acoB)
- N3ydyenune maTepuaoB JEKIUN, TOATOTOBKA K MpakTH4yeckomy 3aHsaTuro Ne 7. [Togroroska k
nabopaTopHoi pabote Ne 5.

CamocTosiTebHast padoTa 1o Teme 8. YCTpoHCTBO U yCIIOBHs pabOThI raJIbBAHUYECKUX dJI€-
MeHTOB. (10 gacoB)

- N3ydyenne maTepuanoB JIEKIHN, TIOATOTOBKA K IpakTudeckomy 3aHsaTuro Ne 7. [Togroroska k
nabopaTopHoi padote Ne 6.

CamocrosTeanbHast padora mo teme 9. Kopposuss meraminos. MeToapl 3alIUTEl METAJIIOB OT
Koppo3uH. (9 gacoB)

- I3yuenue marepualioB JIEKIU, TOATOTOBKA K NpakTudeckoMy 3aHATuio Ne 8. Iloaroroska k
nabopaTopHoi pabote Ne 7.

CamocronTesbHast pa6oTa mo teme 10. Xumudeckne NCTOYHUKY TOKa. (4 yaca)

- U3yueHnne maTepuanoB JEKIUA, pEKOMEHIOBAHHOW JINTEPATYPHI.

CamocrosTeabHas padora no teme 11. Xumuueckoe paBHoBecHe. (6 4acoB)

- M3ydenune maTepuanoB JEKIHA, TOATOTOBKA K JJabopaTopHOU padbore Ne 8.

Texkymuii KOHTPOJIb:

Tema 1. Homenkiatypa Heoprannyeckux BemecTs. Kiaccesl BemecTs. KoHnenTpanus pacTBoposB.
- YCTHBII OMpOC MO MaTepuaiy JIEKLIUHU, YCTHBIA OMPOC MPH MPOBEACHUH JOIycKa K J1abopaTopHOM pa-
0ote, 3amuTa Ja00paTOpHOI PabOTHI, pEIICHHE 3a7a9 Ha TPAKTUYECKOM 3aHSATHH.

Tema 2. Ctpoenune atoma. KBantoBbie yncia. [lepuoguyeckuii 3aK0H ¥ MepuoANYecKasi CHCTeMA
J.A. MenaejieeBa.

- YCTHBIH OIIPOC 10 MaTepUaty JEKIUHU, YCTHBIA ONPOC MPHU MPOBEICHUH JOMYCKa K J1a00opaTopHOi pa-
60Te, 3ammTa 1abopaTOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHUE 337a4 Ha MPAKTUYECKOM 3aHITHH,
TECTUPOBAHUE.
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Tema 3. Xumuueckas cBsisb. KoMmiekcHbIe coeIMHEHHS.

- YCTHBII OIpOC IO MaTepualy JeKUUH, YCTHBIA OMpOC MpHU MPOBEACHUH JIOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammTa J1abopaToOpHON PabOTHI, OMIPOCHI «y JTOCKM» U PELICHHUE 3a7a4d Ha MPAKTUYECKOM 3aHSATHH.
Tema 4. TepmoanHaMuKa. JHEPreTHKA XUMUYECKHUX MPOLECCOB.

- YCTHBIH OIIpOC IO MaTepuaily JEKLUHU, ONIPOCHI Ky JOCKM» U PEUICHHUE 3a/1a4 Ha IPAKTUYECKOM 3aHsI-
THH, TECTUPOBAHUE.

Tema S. XumMnuyeckass KHHETHKA.

- YCTHBII OIpOC IO MaTepHaly JeKUUH, YCTHBIA OMpOC MpHU MPOBEACHUH JOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammTa J1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHE 337a4 Ha MPAKTUYECKOM 3aHITHH,
KOHTpOJIbHAs paboTa.

Tema 6. PacTtBopsbl. PacTBOpBI 371eKTPOINTOB. PacTBOpPBI MasiopacTBOpUMBIX coennHeHnii. PH pac-
TBOPOB.

- YCTHBIH OIIpOC IO MaTepHaily JEKLUHU, ONIPOCHI Ky JOCKM» U PEUICHHUE 3a/1a4 Ha IPAKTUYECKOM 3aHsI-
THH.

Tema 7. OxkuCAUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM.

- YCTHBIH OIpOC N0 MaTepualy JeKUUH, YCTHBIA OMpOC MPpHU MPOBEACHUH JIOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammTa J1abopaToOpHOU PabOTHI, OMIPOCHI «y TOCKM» U PELICHHUE 3a7ad Ha MPAKTUYECKOM 3aHSATHH.
Tema 8. YcerpoiicTBO U ycji0BHsI pa00Thl rajibBAHUYECKHUX 3JIEMEHTOB.

- YCTHBIH OIIPOC 10 MaTepUaty JEKIUH, YCTHBIA ONPOC MPHU MPOBEICHUU JOMYCKa K J1ab0opaTopHOi pa-
6oTe, 3amuTa J1a00paTOpHOM pabOThL, ONPOCH «y TOCKW» U PELIEHUE 3a7a4 Ha MPAaKTUYECKOM 3aHSATHH,
KOHTpOJIbHast paboTa.

Tema 9. Koppo3uss MeTa/sioB. MeToAbI 3a1IUTHI METAJVIOB OT KOPPO3UH

- YCTHBIH OIIPOC 10 MaTepUaty JEKIUH, YCTHBIA ONPOC MPHU MPOBEICHUH JOMYCKa K J1ab0opaTopHOi pa-
6oTe, 3amuTa J1a00paTOpHOM pabOThL, ONPOCHI Ky TOCKW» U PELIEHUE 3a7a4d Ha MPAKTUYECKOM 3aHATHH,
KOHTpOJIbHast paboTa.

Tema 10. Xumnuyeckoe paBHOBecHE.

- YCTHBIH OIIPOC 110 MaTepUaty JEKIUH, YCTHBIA ONPOC MPHU MPOBEICHUU JOMYCKa K J1ab0opaTopHOi pa-
0ote, 3amuTa Ja00paTOPHON PAOOTHI, OIIPOCHI «y JOCKH.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIIOIb3yEMbIE NPU peaTn3aluu pa3InyHbIX BUIOB yUeOHON
3aHSITHIA 110 TUCIUTUINHE

No | Bujsl yueOHBIX 3aHATHMA OO6pa3oBaTeabHbIC TEXHOJIOTHU
/i
1 Jlexuun Knaccuueckast (TpaguunonHas, HHGOPMAITMOHHA ) JTEKIIHS

WNHuTepakTuBHAs JEKIUS (JTICKIUSI-BU3YTH3AINA)
NuauBuayanpHble U TPYNIOBBIE KOHCYIBTALIMU IO JUCLHU-
TUTAHE

2 [IpakTudeckue 3aHATHS TexHonorust 00y4eHusi HA OCHOBE PEIICHUS 3a7a9 U BbI-
TTOJTHEHUSI YIIPaKHEHUH.

TexHoMorHs pa3BUTUS KPUTUIECKOTO MBIIIICHUS: Y4eOHO-
MO3TOBOH IITYpM, HHTEJUIEKTYyalbHasi pa3MHUHKa, METO]T
KOHTPOJIBHBIX BOIIPOCOB, PUEM «B3AHMOOTIPOCH.
TexHomorust 00y4eHus B COTPYIHUYECTBE (KOMaHTHAs,
rpymnmoBas pabota)

3 JlaGopaTtopHnas pabota TexHomoTHs BRIMOTHEHUS Ta00PAaTOPHBIX 3aIaHUA B MAJIOK

8



Hanpasnenue noocomosxu 08.03.01 « Cmpoumenbcmeo» (" SiiAT

Ilpopune «lIpomvluinennoe, 2parcoancKoe u SHepeemuiecKkoe CmpoumenbCmeo 3 ¥
PIIJ] F1.0.07 «Xumus» m3n_

rpymre (B Opuraze)

TexHomorust 00y4eHus B COTPYIHUYECTBE (KOMaHTHAs,
rpymmoBas pabota)

TexHomorust mpoOJIeMHOT0 00y4YeHHS Ha OCHOBE aHAJIM3a
pe3ybTaToB Ja00paTOPHOM pabOTHI: MHIUBUAYATbHBIN
ompoc, codeceoBaHrEe B MaJloi rpymre (Opurase), o0cyx-
JICHHUE Pe3yJIbTaTOB KOMaHIHON pabOThl, IPE/ICTaBICHUE
CTYJICHTOM WJIM TPYIIION CTYACHTOB (Opuramoii) pe3yabra-
TOB J1a00paTOpHOI paboThI B popme oTyera.

Homyck k nabopaTopHoit paboTe

4 CamocrosrenbHas padoTta HNnpopmManinoHHO-KOMMYHHUKAIIMOHHbIE TEXHOJOTHH  (110-
ctyneHnToB (BHeayauTopHas) | cryn k OUOC ¢unuana, k 9bC ¢dunumana, moctyn K HH-
(GOopMaLIMOHHO-METOJUYECKUM ~MaTepuaiaM [0 JAUCLH-
TIJTUHE)

5 KonTtposb (mpomexxyTouHnast | TeXHOJIOTHS YCTHOTO Ompoca
aTTeCTaIus: SK3aMeH)

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTAIIAY — JUIA OLIEHKY KAYECTBA OCBOEHUSA
T CHATIIAHBI

Onenka kayecTBa OCBOCHMS TUCLUIUIMHBI BKIKOYAET KaK TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH, TaK
U IIPOMEKYTOUHYIO aTTECTALIHIO.

IIpumepsl 3agaHuil K 3a1UTe J1a00paTOPHOI PadOTHI
«JIEKTPOHHAsI CTPYKTYPa aTOMOB M OJJHOATOMHBIX HOHOB)

1. ChopmynupyiTe OCHOBHBIC MPUHIUIBI KBAHTOBOW TEOPUM CTPOCHHS BeIIEeCTBA (KOPITYCKY-
JISIPHO-BOJIHOBOM Jyasin3M, IPUHILIUII HEOMPEIeJICHHOCTH, BOJIHOBAasE (PYHKIIMsI, aTOMHasi opOuTaib, KBaH-
TOBBIC UHCIIA).

2. KakoB mopsiiok 3amofHeHUs dJIEKTPOHHOUW 000s10uku aroMa? ChopMynmupyiTe NPUHIMIBI U
NpaBUjIa, KOTOPHIE MPU 3TOM HCIOJB3YIOTCS. 3alUIINTE MOJHYIO JEKTPOHHYIO (OpMYIy CIeTyIommx
aTOMOB B TIOPSIJIKE 3aIIOJIHEHHS aTOMHBIX opouTaneii: a) Hg, 6) Sb, B) Ag, 1) Nd, 1) Os.

3. VKaxuTe aToM ¢ (OpMHUPYIOLIAM IeKTpoHoM a) 3s°, 6) 4p°, B) 3d', 1) 4, 1) 5s°. Onmmmnre
€ro MOJIOKEHUE B EPUOINIECKON CUCTEME.

4. Yro xapakTepu3yeT KaXJ0e U3 KBAaHTOBBIX 4HCeN? YKaXUTe 3HAUCHUS KBAHTOBBIX YHCEN IS
dhopmupyromero snektpoHa a) Ti, 6) K, B) As, r) Ce, a) Cd.

5. Hanumure nonnyto 31eKTpoHHYI0 hopmyny atoma a) Te, 6) Mn, B) Se, 1) Ag, 1) Ga, e) Pa, x)
V, 3) Sb, n) Rb, k) Kr. K kakomy cemelicTBY OH OTHOCUTCAA? YKaXUTE €ro BHEITHUH, IPEIBHEIIIHUMA CIIOM,
(bopMHpYIOLINIT 3JEKTPOH, KBAHTOBBIC YHUCIIA JJIsl 3JEKTPOHOB BHELIHETO CJIOS M (POPMHUPYIOIIETO IIEK-
TpOHa.

6. Uro Ttakoe BaseHTHOCTh? [lokaxkuTe pacmpenesieHue BaJeHTHBIX 3JEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, n) Br, k) Ti 1m0 KBaHTOBBIM sYE€KaM B BO30Y>KJIEHHOM W HEBO30YXK-
JICHHOM COCTOSIHUM ¥ OIPEAETIUTE COOTBETCTBYIOINE 3HAUCHHS BaJICHTHOCTH.

7. Uto takoe "mpoBan" snektpoHa? Iloyemy oH mpoucxoaut? Kakue BaJ€HTHOCTH MPOSIBISIOT

aTOMBI ATHX HJIEMEHTOB B HEBO30YKIEHHOM U BO30Yxk1eHHOM cocTosHun? Ilokaxure Ha nmpumepe a) Cu,
0) Cr,B) Gd, r) Ag.
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8. JlaiiTe onpeneneHus MOHATUAM «3HEPIUsl HOHU3ALUKNY», «CPOJACTBO K JIEKTPOHY», «3JIEKTPOOT-
pHULaTeNbHOCTE». Kak MEHSAI0TCS 3TH XapaKTEpUCTUKH, a TAKKe PaJuyCc aToMa U METaJUIMYECKHE CBOMi-
CTBa y aTOMOB 35ieMeHTOB a) VII-A rpynmnsl cBepxy BHU3, 0) Il nepuoaa cieBa nanpaso, B) II-A rpynmsl
CBEpXY BHHU3?

IIpuMmepsl 3a1aHui K 3a0IUTe JIA0OPATOPHBIX padoT
«OBPy», «"'aJbBaHMYECKHH 3JI€MEHT).

1. Kaxue cBoiicrea moryt nposisists C1™7 1 C1™? Orser oGocHyiite.

2. Tlogbepute xK03pPUIMEHTH B ypaBHEHUH PEAKIIMH METOJOM JJIEKTPOHHOTO OalaHca, YKaKHTe
OKHUCJIUTEh U BOCCTAHOBUTEIb:

MnSO, + KIO3; + KOH— MnO; + I, +K,SO4 + H,O

3. CocTtaBuTh CXeMy pa0OThl HHKEIbh-KaJIMUEBOTO TaJbBaHUYECKOTO 3JIEMEHTA/YCIOBUS CTaHAAPT-
HbIE/

4. PaccuuraiiTe MOTEHIMAN aHOJA TaJbBAHMYECKOTO 3JIEMEHTA, €CJIM KaTOJIOM SIBJISIETCS HUKEJIEBBIN
anextpon, a(Ni*") =1, n =2, AG®9g(TOP) = —159 kJ[/MOIb.

5. Paccumnraiite moTeHIMAN KaTo4a MarHUM-IIMHKOBOI'O FaJbBAHUYECKOI0 DJIEMEHTA, €CIIU B PE3YJIb-
TaTe ero padoThl AKTUBHOCTh MOTEHLUATIONPEAESIONIMX HOHOB u3MeHmnach B 100 pa3 mo cpaBHEHUIO CO
CTaHJapTHBIMU YCIIOBUSIMHU.

6. Uemy paBHa DJIC MeaHO-HUKEIEBOTO TaIbBAHMYECKOTO dJIEMEHTA (YCIIOBUSI CTaHIapTHBIC)?

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

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

7. Kakoe ypaBHEHHE COOTBETCTBYET pPEaKLHUM, MPOTEKAIOIIEH Ha aHOJle OJOBSHHO-HUKEIEBOIO
raJbBaHUYECKOTO 3JIeMeHTa (YCIOBHUS CTaHIApTHBIC)?

a) Sn — 2e+Sn*" B) Ni — 2e+Ni*"

6) Sn*"+2e — Sn r) Ni*"+ 2e — Ni

IIpumepHbIe TECTOBBIE 3aJaHUS
Tema «CTpoenue aTroma

1. KakoBa sekTpoHHast KOHGUTYpAILHs BHEIIHETO YHEPTETHYECKOTO YPOBHS aTOMa JIEMEHTA C MOPSIIKO-
BBIM HOMEpOM 327

1) 45> 2) 3d 3) 4s° 4p* 4) 4p*
2. K xakum ammemenTtam (s,p,d uium f) OTHOCHTCS 2JIEMEHT ¢ TTOPSIAKOBBIM HOMEpPOM 867

1)S 2)p 3)d 4)f
3. Kakue 3HaueHus MNpUHHUMACT Op6HTa.HBHO€ KBAHTOBOC YMCJIO IIPU 3HAYCHUU TJIABHOT'O KBAHTOBOI'O
yucia, paBHoro 27

1)0,1 2) 1,2 3)-1,0,1 4)1
4. Cxkonpko d-371€MEHTOB B TPEThEM TIeproie?
1)2 2)6 3) 10 4)0

5.Yka3aTh 351eKTpOH, KOTOPBIM 3aBepiuaeTcsi GOpMUPOBAHUE IEKTPOHHOM CTPYKTYpPBI aTOMa 3JIEMEHTa C
MOPSAIKOBBIM HOMEPOM 53.

1)5s° 2)5p’ 3)5d’° 4)4d
6. Kax menstoTcs paguychl aTOMOB B nepuojie?

a) YBEJIMYNBAIOTCS

0) YMEHBIIAIOTCS

B) HE U3MCHSIOTCS
7. YUeMy paBHO TJIaBHOE€ KBAaHTOBOE YHUCIIO ISl 3JCKTPOHOB IMPEIBHEIIHETO 3HEPreTHUECKOTO YPOBHS
aToMa 3JIEMEHTa C MOPSIAKOBBIM HOMEpOM 387

1)2 2) 1 3)0 4)3
8. KakoBa snekTpoHHas KOH(GUTypalus MPeIBHEIIHET0 SHEPTeTUYECKOT0 YPOBHS aToMa 3J€MEHTa C I0-
PAAKOBBIM HOMEpPOM 817
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1) 65> 2) 6s’6p°6d’  3) 6s*6d"6p 4) 6s%6p’

9. Kakue 3HaueHus: MPUHUMAET MarHUTHOE KBAHTOBOE YHUCIIO JJISl DJIEKTPOHOB P—IHEPreTHUECKOro Mo-
ypoBH:?
1)-1,0,1 2) -2,-1,0,1,2 3)0 4)1
10. YUem oTnuyaroTcs aToMbl H30TOIIOB OJHOTO 3JIeMeHTa?
a) YUCJIOM MPOTOHOB
0) 4nCIOM HEHTPOHOB
B) YHCJIOM 3JICKTPOHOB
T) 3apsiIoM sizipa
11. Ha ocHOBaHMM 3JEKTPOHHOU (OPMYJIBI ONPESITUTE, KAKUMU CBOMCTBAMHU 00JIaJaeT JIEMEHT C dJIeK-
TPOHHOH KOH(pUTypanueit aToma lsz2sz2p5:
a) MeTalI 0) HemeTaJI
B) aM()OTEpHBI STIEMEHT I') UHEPTHBIN 2JIEMEHT.

Tema «XuMUYeCKasd TePMOJAMHAMHMKA)

1. Tepmoxumudeckoe ypaBHeHue peakiuu: 4Al + 30, = 2A1,03 + 3350 k/[x. KonmuecTBoO TEMIOTHI, BBI-
JeNUBIIEHCS TPy OKUCIIeHUU S4r amoMuHus (kJx):

1) 8375 3) 3350

2) 1675 4) 67007
2. [Ipsimas unm oOpatHast peakius OyAeT MPoTeKaTh MPH CTaHJAPTHBIX YCJIOBUSX B CUCTEME:

CH4(1~) + COZ(F) = 2CO(F) + 2H2(r)
AG°s, kJlK/Mons  -50,79 -394,38 -137,27 0,00

1) mpsamas 3) paBHOBecue

2) oOpatHas 4) HElb3sl OTBETUTH OJTHO3HAYHO
3. ITo TepmoxummuyeckoMy ypaBHeHHI0 peakuuu PClsy) + Clyyy = PClsy) AH = -137,3 x/Ix ykaxure 3Ha-
YeHHe TeMIepaTyphbl Hauaaa peaKuu:

1) T<T, 3)T=T,

2) T>T, 4HT#T,
4. Kak MeHseTCs SHTPOIUS B TIPOIecce H30MepHu3auu OyTaHa B n300yTan?

1) AS<0 3)AS=0

2) AS>0 4) Henb3sl OTBETUTH OJIHO3HAUHO
5. «TennoBoii 3pPekT XUMUYECKUX PEAKIIN HE 3aBUCHUT OT YKCJIa MPOMEKYTOYHBIX CTAAMH, a ONIPEAeIIs-
€TCsl TUIIh HAYaJIbHBIM ¥ KOHEYHBIM BUJIOM U COCTOSTHUEM CHCTEMBI» - 3TO (POPMYITHUPOBKA:

1) mepBoro Hauana TepMoaMHaMuKH  3) 3akoHa JlaByasne-Jlammaca

2) BTOpOro Hauvaja TepmoauHamMuku  4) 3axoHa I'ecca?
6. ns peakuuu COy(ry + Cry = 2CO(ry paccunTaiite Temneparypy (K), mpu koTopoil paBHOBEpOATHBI 00a
HarnpasieHus peakiun, eciu AH , = 173 xJIx, AS%,= 176 Ix/K.

1) 542 3) 441

2) 789 4) 983
7. KakoBbI yCJIOBHSI HEBO3MOXKHOCTH MPOTEKaHUs mporiecca?

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

2) AH<0,AS<0 4) AH>0, AS>0
8. Jlis 3HIOTEpMUYECKON peaKiuy XapaKTEPHO:

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

2) Q<0, AH<0 4) Q=0, AH<0
9. s peakuyuu Ny + O, = 2NO  AGy, = 173,2 x/Ix. Berunciure K, 1151 cTaHAapTHRIX yCIOBUM:

1) 10° 3) 107

2) 107° 4) 10
10. YkaxuTte peakiuu, B KOTOPbIX SHTPOINHUS YBEIMUYUBACTCS:
1) 2Cly(r) + Oz = 2CL O 3) 2H2S(r) + 302 = 2H2O(r) +2S02ry
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2) CFar) = Compapum) T2F2(r) 4)NH4NOxx) = Nor + 2H,0()
1) 1,2 3)1,3
2) 2,3 4)2,4
11. lns HEoOpaTHUMBIX TIpolieccoB n3MeHeHue sHepruu ['mdoca, AG
1) Bcerna paBHO HYJIIO 3) Bceraa noJoKUTENbHO
2) Bcerma OTpUIATEeIbHO 4) 3aBUCUT OT THIA PEAKITUU

BaI[aHlflﬂ K npaKanecng JAHATUAM
Tema "Xumnueckasi TepMOIMHAMHUKA'

1. ITo xakoi TepMOAMHAMUYECKON (YHKIIMH OMPEACIIACTCS BO3MOKHOCTD CaMOITPOU3BOIBLHOTO
MPOTEKaHUs XMMUYECKHUX PEaKkIfii B N300apHO-U30TEPMUUECKUX YcIoBHX? Onpenenure, BO3MOXKHO JIH
caMoIpou3BoJbHOE MpoTekanue peakuu a) HoOp = 2Hyry + Oy, 6) CaCOs¢r = CaOry + COyry B H.Y.

2. Paccuuraiite TemMnepaTypy paBHOBecHs cucTeMbl A + B = 2AB, eciiu n3MeHeHNE SHTPONNH B
xone 3toit peakiuu paBHo 10 /K, a uamenenue snaTanbnuu paBHo 25 kJ[x. [Ipu kakux tTemmeparypax
OTHOCHUTENIBHO TEMIIEPATyphl pAaBHOBECHUS BO3MOKHO CAMOIIPOU3BOJIbHOE TEYEHUE ITON PEaKUu?

3. IIpoTekaeT 1M B HOPMAJBHBIX YCIOBUAX peakuusd 2A ) = B + Cy — Q?

4. PaccunTaiiTe M yKa)KHTE HampaplieHHe poTekanus npouecca A = B mpu 200°C, ecmm - AH®,
=-20 xJIx, AS°, =—100 Ix/K (2 cnocoba pemenmus).

8. PaccunTaiiTe IpM KakMX TeMIepaTypax OTHOCHUTEIBHO T, BOZMOXKHO CaMOIIPOU3BOJIBHOE IIPO-
tekanue 3o peakuu CO(y + Clyy = C

Tema «OKkuCIAUTEIHHO-BOCCTAHOBUTE/IbHbIE PeAKIINU»

1. Onpenenure crenenb okuciaeHus ceprl B coenunenuu H,SO;3 (NHy ),S, Li; SO;3
2. Kakoli mmpolriecc 1 o4emMy BbIPa)kaeTcsl CXEMOM: Fe'? - Fe™?
3. K kakomy Ty OBP otHocuTcs peakius: (NHy),Cr,O7—N; +Cr, 03 +H,0. [loabepute ko-
3¢ ULIMEHTHI B ypaBHEHUHU PEAKIINH, YKAKUTE OKUCIUTEIh H BOCCTAHOBUTEIh
4. Kakue cBOICTBAa MOTYT MPOSIBIIATH CI'” u CI”® ? Otser obocHyiiTe.
5. IlMon6epure KO3 GUITUEHTHI B ypaBHEHUU PEAKIIMA METOJIOM 3JIEKTPOHHOTO OanaHca, yKaKUTe
OKHUCJIUTEh U BOCCTAHOBUTEIb:

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

Tema «["aJibBaHHYECKHH dJIEMEHT)
1. CocraBpTe cxeMy pabOTBhI CEpPeOPSHO-BOAOPOJHOTO TAIBBAHUYECKOTO AJIEMEHTa (YCIOBHS
CTaHJapTHHIE).
2. HamumuTe ypaBHEHHE pEaKIMU, MPOTEKAIOIIEH Ha aHOJE B PabOTAIOIIEM TalbBAHUYECKOM
JIIeMeHTe, TOK00OpasyIomas peakius kotoporo Zn + Ni*" = Zn*" + Ni.
3. Paccuuraiite ctangaptayto DJIC cepeOpsHO-HUKEIEBOr0 ralbBaHUUECKOTO JIEMEHTA.
4. Kak m3menurcs DJIC cepeOpsiHO-CBUHIIOBOTO TaJIbBAHUYECKOTO AJIEMEHTA TI0 CPaBHEHHUIO CO
CTaH/JapTHBIM 3HAYEHHUEM, €CIIM aKTUBHOCTH MMOTEHIIMAIONPEICNAIONINX HOHOB B pe3yabTaTe pa-
00ThI m3MeHmnack B 10 paz?
5. Paccunraiite D/]C ragpBaHHUECKOTO AJIEMEHTA, €CIM U3MeHeHue sHeprun [ n6dca TokooOpa-
3yIoIlel peakuu paBHoO -227,7 kJx/Monb, n = 2.

Bomnpocskl Kk 3k3aMeHy M0 Kypcy « XUMHS»:

1. CoBpeMeHHbIE MPEICTABICHUS O CTPOEHUHU atoMa. MicTopust yueHUi 0 CTpOEHUU aToMa.
2. KsanTOBBIC unCna Kak pe3yabTaT penieHus ypaBHenus [lIpeaunrepa (riaBHoe, opOUTaIbHOE, Mar-
HUTHOE, CIIMHOBOE), UX (PU3MUECKHUI CMBICT (Ha MPUMEpax).
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3. DneKTpoHHbIC KOHPUTYPAIIMH aTOMOB MEPHONIECKON CUCTeMBI. [IpHHIIUIIBI U TIOPSIIOK 3aITOTHEHUS
aTOMHBIX OpOHTaIeil MHOTO3JIEKTPOHHBIX aTOMOB (MPUHIIUI MUHUMYMa 3Hepruu, npuHiun [laynu, npa-
Buyio ['yaaa, npaBuino KieukoBckoro) (Ha nmpumepax).

4. Tlepmoanmyeckuil 3aKOH U Iepuoauyeckas cucrema sinementoB J[.M. MeHneneeBa. DneKTpoHHOE
CTPOEHHE aTOMOB 3JIEMEHTOB NepuoAndeckoit cuctemsl. «I[IpoBam» anekTpoHa. IIEKTPOHHBIE CEMENCTBa
XUMHUYECKHX DIIEMEHTOB.

5. OcHOBHBIE CBOMCTBAa aTOMOB (paauyc, SHEPTUS MOHU3ALUH, CPOJACTBO K JIEKTPOHY, IIEKTPOOTPH-
1[aTeIbHOCTh, OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH UX U3MEHEHHUs B IPyI-
nax ¥ nepuojax.

6. IloHsTHE O BaJIEHTHBIX JIEKTPOHAX W BajeHTHOCTHU. [lonsTue o popmupyromiem snextpone. Onpene-
JIEHWE BaJICHTHOCTH aTOMOB S-, p-, d-, f-311eMeHTOB B BO30YX/IEHHOM U HEBO30YKJIEHHOM COCTOSIHUHU (HA
npumepax). Baneatnocts anemenTtoB Il mepuona. Ob6pazoBaHne HOHOB.

7. TloHsATHE M OCHOBHBIE XapAKTEPUCTUKNA XUMUYECKOU CBSI3M (IJIMHA, SHEPTUs, NOJISPHOCTD, BAJICHTHBIN
yroni). Bujisl u XapakTepucTUKH XUMUYIECKOM cBsi3u Ha mpuMepe Moiekyin: NaCl, O,, NH3, BCl;, KHCO;.
8. KosanmenTHas XxuMudeckasi CBsI3b: TIOHSATHE, BUbL. MexXaHN3MbI 00pa30BaHUs KOBAJICHTHON XUMUYE-
cKoii cBs13H (Ha mpumepe Monekyl tuma Cly, SiHy, nona NHy4"). CBoiicTBa KOBAJIGHTHOM CBSI3U: HAIIPaB-
JIEHHOCTh, HACBILLIEHHOCTh, KPATHOCTD.

9. OcHoOBHbIE TeOpUHN 00pa30BaHMS KOBAJIECHTHON XUMHYECKOU cBs3H. [00KeHNs MeTOo/1a BaJICHTHBIX
ces3eil. [lonsiTre o ruOpUaM3aMK aTOMHBIX OpOHTaNeil U THOPUIHBIX OopOUTaIIX. BiusHue Henonenex-
HBIX AJIEKTPOHHBIX Map Ha TEOMETPUIO MOJIEKYJIbl. OCHOBHBIE TIOJIOKEHUSI METO/Ia MOJIEKYJISIPHBIX OpOu-
TaJICH.

10. NonHas cBs3b, €€ 0COOCHHOCTH, MEXaHU3M 00pa3oBanHms. CBOICTBA BEIIECTB C HIOHHOM CBsI3bI0. Me-
TaJUTMYECKasl CBS3b U OOIIEe CBOWCTBA METAJLIOB.

11. MexmonekynsipHoe B3aumoericteue. Cuiibl Ban-nep-Baanbsca (opueHTalMOHHOE, HHIYKIIHOHHOE,
JHMCIEPCUOHHOE B3auMoJielcTBre). Bogopoanas cBs3b, €€ o0pazoBaHue, BIUSIHUE HA CBOWCTBA BEIIECTB.

12. KoMIIeKCHbIE COEIMHEHMS: CTpOeHUEe, HOMEeHKiarypa. CTyneHdaras AUCCOIMANUsS KOMIUIEKCHBIX
COeAMHEHUI. MaTeMaTnyecKoe BhIPaXKEHNE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOIO MOHA. BUbl CBs3U B
KOMITJIEKCHBIX COCIMHEHUSX. MexaHu3M oOpa3oBaHUs CBS3el BO BHYTPEHHEW cdepe (Ha mpumepax) Imo
METOAY BaJICHTHBIX CBsA3eU. [IpuMeHeHne KOMIUIEKCHBIX COCINHEHUN.

13. Tlonstre u npeamer TepmoauHamMuKku. [ToHsATHE 0 QYHKIUSAX COCTOSHUS CUCTEMBI. TerioTa u padora.
Buytpennsis sHeprus, sHTanbsnus. [IepBolii 3aKk0H TEPMOAUHAMUKY.

14. Temmooit ¢ dekT peakuuid. TepMOXUMHUUECKIE YpaBHEHUS. 3aKOH ['ecca U cleICTBHS M3 3aKOHA B Tep-
MOXHMHUYECKUX pacdeTax (Ha mpuMepax).

15. Dutponus kak ¢yHkus coctossHus cuctemsl. [ u 111 3akonsl TepmoarnHamuku. CriocoObI onpeere-
HUS U3MEHEHUS SHTPOIHUH B X0/I€ XUMHUYECKHX peakiuii. I3MeHeHne SHTponuu npu (Ha3oBbIX MEePexoiax.
CranpapTHas SHTpoNHsI 00pa30BaHUs COEAUHEHUS.

16. DHranpnuiHBIA W SHTpONUiHBIN (akTopsl. CBoOOaHAs sHeprus ['md6ca. Dueprus I'enbmrombiia.
Temnepatypa paBHoBecusi. OnpeziesieHre HanpaBIeHUs: CaMOIIPOM3BOJIBHOTO MPOTEKAaHUs Peakiuii (CooT-
nomenue T u Tp). Csi3b aHepruu ['m60ca ¢ KOHCTAHTOI paBHOBECHSI.

17. TloHsiTHE O CKOPOCTH XMMHUYECKON PEAKIIMM B TOMOT€HHBIX U T'€TEPOTrCHHBIX CUCTEMAaxX. 3aKOH JIeH-
CTBHSI MACC JIJIsl TOMO- M TE€TEPOT€HHBIX PEaKIvii (Ha mpuMepax). 3aBUCHMOCTh CKOPOCTH PEaKIIUU OT KOH-
LEHTpAaIHii BEIIECTB, JaBJICHUS U 00beMa CHCTEMBI, IIOLIAU MOBEPXHOCTH paznena (das.

18. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON peakiuu oT TemmepaTypsl. [Ipasuno Bant-I'odda. Dneprus ak-
TUBALIMU. YpaBHEHHE AppeHHyca. DHEPTEeTUUYECKUE NUarpaMMbl X04a 3K30- U IHIOTEPMHYECKON peak-
L1H.

19. Karammu3: Buabl, MexaHu3Mbl. OCOOCHHOCTH KaTaJIUTHUYECKHX IMPOIECCOB. DHEPreTUYECKUe aua-
rpaMMbl KaTATUTHYECKON U HEKaTATUTHYeCKON peakiuu. JJ00aBKu, BIUSIONINE HA aKTUBHOCTH KaTalmn3a-
TOpA.

20. XuMHueckoe paBHOBecHE, €ro npu3Haku. KoHcTaHTa paBHOBECHS ISl TOMO- U F€TEPOr€HHBIX peak-
i (Ha mpuMepax). 3aBHCUMOCTh KOHCTAHTBI PAaBHOBECHUS OT TEMITEPaTYPHI.
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21. BnusHUE M3MEHEHUs! KOHIIEHTPAILMU BEIIECTB, TEMIIEPATypPhl, JaBJICHUS U 00beMa CUCTEMBI, KaTalu-
3aTOPOB Ha XMMUYECKOE paBHOBeCHE U KOHCTaHTY paBHOBecus. [Ipunuun Jle-lllaTenbe (Ha npumepax).
22. Tlonsarue o pactBopax. Knaccudukarumsi pacTBopoB. MeXMONEKYISIPHOE B3aUMOJICHCTBUE TIPHU pac-
TBOPEHUU BeUIECTB. TepMOAMHAMUYECKHE MPUUYMHBI 00pa30BaHUs pacTBOPOB. TeruioBbie 3((EKTH Mpu
PacTBOPEHHH.

23. Crioco0Obl BbIpa)KEHHsSI KOHIIEHTpALMA PAacTBOPOB (MaccoBasl J0JIsl, MOJISIpHAs A0S, TUTP, MOJISIpHAs
KOHLIEHTpAIKs, HOpMaJIbHAas1, MOJISUIbHASL KOHIEHTPALIMS ), B3aUMOCBSI3b MEX1Y KOHLIEHTPALUSIMU.

24. PactBopbI c1abbIx aekTpoanuToB. CremneHb aucconuanuu. KoHcTanTa qucconuanuu. 3akoH pa30as-
nerus OctBanbaa. Onpenenenue pH pacTBopa ci1aboro IEKTPOIUTA.

25. PacTBOpHI CUIIBHBIX AJEKTPOJIMTOB, TUIIBI B3AaMMOJICHCTBHUI B 3TUX PAacTBOPAX Ha MPUMEPE PacTBOpeE-
Hus NaCl. AktuBHOCTh HOHOB. MoHHas cuna pactBopa. Onpenenenue pH pacTBopa CHIBHOTO 3JIEKTPOIIH-
Ta.

26. KucinoTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOUKH 3PEHUSI TEOPUHU DIEKTPOIUTHUECKON TUCCOLUAIUY.
HNonnoe npousseaeHue Boabsl. BomopoaHblid M THAPOKCUIIBHBIN OKazaTenu. MIHAUKATOPHI.

27. PacTBOpBl MajopacTBOPUMBIX 3J€KTposuToB. PactBopuMocts. IlponsBeneHue pacTBOPUMOCTH.
YcnoBue 06pa3oBaHus 0CaAKOB MajJOPaCTBOPUMBIX AJIEKTPOJIUTOB.

28. OKHUCIUTENLHO-BOCCTAHOBUTENBHBIE TIporiecchl. [loHATHE 00 OKHUCITUTENe, BOCCTAHOBHUTENE, OKHCIIE-
HUU, BOCCTaHOBJIEHUU. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BEIIECTB, UX 0OOCHOBAHUE C TOUKH
3peHUs CTPOCHUS aToMa (Ha MpUMepax).

29. Tumnsr OBP (c npumepamu). Meto 35eKTpoHHOTO Oaanca (Ha mpuMepe).

30. TanbpBaHWYECKUE SJIEMEHTHI: YCIOBHS pabOTHL. YCTPOWCTBO 3NIEKTPOXMMHUYECKOTO TaTbBAaHHUECKOTO
anemenTa Jlanmdnsa-AkoOu, cxema ero paboThl, 3JEKTPOJHBIE IMPOIECCHl, TOKOOOpa3yroIias peaxiusl.
VYpasuenue HepHcera.

31. BJIC u nanpsokenue. Crioco6s! pacuera 3IC. [ToTeHIMaIbI Ta30BBIX JIEKTPOJIOB.

32. Tlonsipuzarus 3nekTponoB. Ee Buabl n Mexanu3mbl. [lonsipu3aniioHHbie KPUBBIE TPU padOTe rajibBa-
HUYECKHUX 3JIEMEHTOB, KOPPO3HH. 3HAUYEHHUE MOSAPU3ALUU B ANEKTPOXUMUYECKUX CUCTEMAX.

33. Koppo3us MeTamios, €€ BUAbL. YCIOBUS MPOTEKAHUS 3JIEKTPOXUMHUECKON KOppo3uH. CXeMbl MHK-
pOTralbBAHUYECKUX KOPPO3HOHHBIX 3JIEMEHTOB, YPABHEHUS aHOJHBIX M KaTOAHBIX MPOIECCOB (Ha MpUMe-
pe).

34. BonopoaHasi U KMCIOPOJHAs ACTIOISpU3aIIHs, 3aBUCUMOCTh OT CPE/Ibl, YCIOBUS €€ YCHIICHUS.

35. Meramueckue U HEMETAJUTMYECKUE TTOKPBITUS KaK METOJI 3alUTHI OT KOppo3uu. CXxeMbl KOppo3u-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHUN METANTMYECKUX MOKPBITUH (Ha mpuMepax).

36. CyurHoCTb 3JIEKTPOXUMHUYECKUX METOJO0B 3aLIUThl OT KOPPO3UHU (aHOJIHAsA, KaTOJHAs, IPOTEKTOPHAs
3aluTa). Y paBHEHUS MPOLIECCOB, MPOTEKAIOIINX HAa aHOJHBIX U KaTOAHBIX YYacTKaX MPH 3JIEKTPOXUMHUYE-
CKOM 3alluTE.

37. Meronpl 3aTUTHI OT KOPPO3UH, CBS3aHHBIC ¢ 00pabOTKON KOPPO3UOHHOU cpeabl. UHruOUTOpHl KOp-
pO31H, MEXaHU3MBbI UX JecTBUA. [laccMBHOCTh MeTAJIIOB. JIerupoBaHue.

38. XuMHueckne MCTOYHUKM TOKa: MOHATHE, Kiaccudukaius. OCHOBHBIC XapaKTEPUCTUKU TajlbBaHUYE-
CKUX 3JIEMEHTOB.

39. MapraHiieBo-IIMHKOBBIA MEPBUYHBIA 3JIEMEHT: YCTPOMCTBO, YPAaBHEHHS MPOILIECCOB, JOCTOMHCTBA U
HEJIOCTATKH.

40. Illenovnple u IUTHEBBIC OaTapEHKH: YCTPOHUCTBO, TOCTOMHCTBA U HEJOCTATKH MPH IKCIUTyaTaIlUH.

41. AXKyMyISTOpPBI: BHJBI, YCTPOMCTBO, MPUHIUN pabOThl. YpaBHEHUS MPOIECCOB MPHU 3apsie U pas-
pSAKE CBUHIIOBO- KMCIIOTHOTO aKKyMYJIATOPa, €T0 XapaKTEPUCTUKU, OCHOBHBIE MTPOLECCH U3HOCA, TOCTO-
WHCTBA U HEJOCTATKU MPU IKCIUTyaTalUH.

IK3aMeHaIMOHHEIE 32129

1. Twutp pactBopa Na,SO4 pasen 0,03 r/mi. PaccumTaiiTe MOJISPHYIO U HOPMAJIbHYIO KOHIIEHTPAITUIO
3TOTrO pacTBOpa.

14



Hanpasnenue noocomosxu 08.03.01 « Cmpoumenbcmeo» (" SiiAT

Ilpopune «lIpomvluinennoe, 2parcoancKoe u SHepeemuiecKkoe CmpoumenbCmeo 3 ¥
PIIJ] F1.0.07 «Xumus» m3n_

2. B 1 autpe Bogsl pactBopmin 35 r xene3Horo kynopoca (FeSO, -7H,0). Paccuuraiite MOIsSpHOCTD,
MOJISITILHOCTh, HOPMAJIbHOCTh M MACCOBYIO JIOJIIO MOJTYYEHHOI'O PACTBOPA, €CJIM €ro INIOTHOCTH 1,2 /M.
3. Kakoii 00bem 0,2 H pacTBOpa cepHON KHUCIOTHI MOXKHO mpurotoButh u3 0,7 1 ee 40%-ro pactBopa
(mmotHocth 40%-r0 pactBopa 1,3 r/cm)?

4. Hanumure nonHyo 3MEKTPOHHYIO GopMyiy aToma TexHeuus. K kakomy ceMeiHCTBY OH OTHOCUTCA?
VYKaXuTe ero BHENIHUHN AJICKTPOHHBINH ypOBEHb, (DOPMUPYIOMIHNKA JIEKTPOH, 3HAYCHUSI KBAHTOBBIX UHCEI
st GOPMHUPYIOIIETO JIEKTPOHA U 3JICKTPOHOB BHEIIHETO YPOBHS, IIEPEUUCIIUTE BCE €0 BO3MOXKHBIE Ba-
JICHTHOCTH.

5. 3anuumTe MOTHYIO SIEKTPOHHYIO (OPMyTy aTOMa SIEMEHTa ¢ (GOPMHPYIOUIMM JIEKTPOHOM 4p’.
VYkaxxuTe Bce ero BO3MOKHbBIE BaJEHTHOCTH M 3HAUEHUS KBAHTOBBIX YMCEN Ui (GOPMUPYIOLIETO 3JeK-
TpOHa.

6. VYxaxwuTe 4MCIO HECHAPEHHBIX AJIEKTPOHOB B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUU aToMa XJopa,
€r0 BAJICHTHBIE BO3MOXKHOCTH.

7. Tlonp3ysce Tabmuiiel 3JIEKTPOOTPUIIATEILHOCTEH, OTIPEICTUTE XapaKTep CBI3el B MOJIEKYJIE CEPHOU
KHUCJIOTHI M €€ HaTpueBOM coin. OXapakTepu3ynTe Kaxayo CBs3b.

8. Hazosute Na3[Co(NO,)s] u ykaxure: a) JTUraHabl, 0) KOOPAMHAIMOHHOE YHCIIO; B) 3aps]l KOM-
IUIEKCHOTO MOHA U 3apsi/i KOMIUIEKCOOOpa3oBaTes; B) BU CBSI3U MEXK/y BHEUIHEW U BHYTpEHHEH chepa-
MU, T) TUI THOPUIIU3AINH, 1) YPABHCHUE NUCCOLUAINKA COSIUHEHUS U BHYTPEHHEH Cephl, BRIpaXXKCHUE
K(uecr).

9. Vxkaxure HampaBieHue nporekanud nponecca: A =B + C npu 200° C, eciu AH®°x.p. = -20 ]Ik,
AS°x.p. = -100 Ixx/monb-K (mpuBeaute 2cnocoda pereHus).

10. Onpenenute TemnepaTypy paBHOBecHusi cucteMbl A + B = 2AB, ecnu cTaHgapTHBIE SHTPOINHUM Be-
mectB A, B u AB paBubl coorBercTBeHHO 5 J[3k/Monb-K, 10 Ix/monb-K u 50 Jlx/Monb-K, a uamenenue
SHTAJIBIINH B X0/ 3TOH peakunu paBHO 20 kJ[x/Momb. IIpn kakux TemrepaTypax OTHOCHTENBHO T, BO3-
MO>KHO CaMOIPOM3BOJILHOE TEUCHHUE ATOM peaKkIK B MPSIMOM HaIpaBICHUN?

11. IIpu B3aumopeiictBuu 10 T KambLus ¢ KUCIOPOJAOM Bblaenuiaoch 160 x/[x TemnoTel. Beruucnure
CTaHJIAPTHYIO PHTAIBIINIO 00pa30BaHUS OKCH/IA KaJIbITHsI.

12. B0o3MOHO JI caMONPOU3BOJIBLHOE MPOTEKaHUE peakuun A=2B, eciu AHOX.p_Z -40 xJIx, ASOX_p_Z -20
T/ K, t=2°C?2

13. Paccuntaiite, kak u3sMeHUTCA ckopocTh peakiuuu 2NO) + Oy = 2NOy (k = 0,2, y = 2), eciu: a)
YBEIIMYUTh 00BEM CUCTEMBI B 2 pa3a; 0) yBennuuTh KoHeHTpauio NO B 2 pa3a; B) yMEHBIIUTh TeMIIe-
parypy Ha 30%?

14. Omnpenenute ckopocTh peakuuu A + 3B =2C, mporekaromieil B ra3oBoii ()aze, B MOMEHT BPEMEHH,
KOI'Jla KOHIIeHTpalus BeulectBa A n3meHwiach Ha 0,1 MoJb/J, ecii HavyajabHble KOHIIEHTPAIMK BEIIECTB
A u B passsl coorBercTBeHHO 0,5 11 1 Monb/n1. K = 0,2. Kak u3MeHHTCS CKOPOCTh PEaKIUU IPH yBEIU4Ie-
HUM TaBJICHUS B cUCTeMe B 2 pasza?

15. B pesynbrare usmenenus oobeMa cuctembl C(t) + 2F,(r)= CF4(T) ckopocTh mpsMOil peakiuu BO3-
pocia B 16 pa3. Kak 1 BO CKOJIBKO pa3 U3MEHUIH 00hEM CHCTEMBI?

16. Onpenenure ckopocTh 0bpasoanmst ammmaka npu 120°, ecim mpu 100° o6pasyercst 0,2 Momb/71-¢
amMmuaka (y = 3).

17. TIpomsBeeHHe PaCTBOPHMOCTH XJopuaa cepebpa 1,78-107'°. Kaxoii 06beM BosI mOTpebyeTcst st
pacTBOpPEHUS MATH TPaMM 3TOTO BEILECTBA.

18. Boruncioure pH u pOH 0,05 M pactBopa CosISIHOM KHCIOTHI U ruApokcuaa Hatpus. Kakoil nser B
JTAHHOM pacTBOpe OYIyT HMETh a) METHIJIOBBII OpaHXeBbIi, 0) heHondTanenH, B) J1akmyc?

19. Boruucnute crenenp quccouuanuu B npoueHTax B 0,05 M pacTBope XJI0pHOBATUCTOM KUCIIOTHI, €CIIN
K,=3-10".

20. Boruucaure pH u pOH 0,01 M pactBopa runpokcuaa ammonusi. Kakoil et B JaHHOM pacTBope Oy-
YT UMETh a) METUJIOBBIM OpaHKeBbIN, 0) heHondTanenH, B) Jakmyc?

21. IToxbepute kK03 (PPUIIMEHTHI B ypaBHEHUN PEAKIIMH METOJIOM IJICKTPOHHOTO OajlaHCca, YKaKUTE OKHC-
JUTENb U BOCCTAHOBUTEIb:
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K»Cr,07 +NaNO; + H,SO4 — Cry(S04); +K;,S0O4+NaNO3;+H,0

22. BrpluncanTe BETUUMHY 3JEKTPOAHOro noreHnuaia kobdansta B 0,01 M pactBope cynbarta kobanbTa
(I1) m xpoma B 0,001 M pactBope cynbdara xpoma (II1).

23. Paccuuraiite DJIC Xene3HO-IIMHKOBOTO TraJIbBAHMUECKOTO AJIEMEHTA MPU CTAaHAAPTHBIX YCIOBUAX U
MPY U3MEHEHNUH aKTUBHOCTEN MOTEHIMAIONPEACIISIONINX HOHOB B aHOIHOM 30HE B 10 pa3 mo cpaBHEHUIO
CO CTaHJapTHBHIM 3HaueHHEeM. COCTaBbTE CXEMY rallbBaHMUECKOI'O 3JIEMEHTA, 3alMILINTE YPAaBHEHUS JJIEK-
TPOJHBIX MPOIIECCOB U TOKOOOPA3YIOIIEH peaKkiuu.

24. CocraBbTe cxeMy pabOTHl JUTHEBO-UMHKOBOrO ['D, 3amummre ypaBHEHHS 3JIEKTPOAHBIX MPOILECCOB
1 TOKoOOpa3yroieil peakiuu, paccuntaiite e€ 3/]C mpu cTaHIapTHBIX YCIOBHUSAX (IBYMS CriocoOammu).
[TpuBenute rpadvk MOISIPU3ANUOHHBIX KPUBBIX.

25. CocrtaBbTe cxemy pabOThI JKeIe3HO-BOAOPOJHOTO ralbBaHMUYECKOT 0 AJIEMEHTa, 3alUIINTE YpaBHEHUS
ANEKTPOJHBIX MPOIIECCOB U TOKOOOpa3yromiel peakuuu, paccuntaiite 3/IC (ycmoBust cranaaptaeie). Kak
OyneT u3MeHsAThes pH cpenbl B aHOTHOM M KaTOAHOW 30HAX MPH €ro padoTe?

26. Dueprus ['mub6ca TokoOOpasyromiei peakuu paBHa -212,2 k/[x/mMonbs. OnpenenuTte MOTCHIIMAT
aHoJ1a TaJbBAHUYECKOIO AJIEMEHTA, €CITU KAaTOJIOM SIBIISIETCS MEHBIN AJIEKTPOJI, acyz+ =1MOJb/I, n=2.

27. Kak uamenutcs DJIC cepeOpsHO-CBHHIIOBOTO TaJIbBAHUYECKOTO AJIEMEHTA MO0 CPAaBHEHUIO CO CTaH-
JApTHBIM 3HAYEHHUEM, €CJIM aKTUBHOCTb MMOTEHIIMAJIONPEAETSIONMX HOHOB B pe3yJIbTaTe paboThl U3MEHU-
nace B 10 paz?

28. O0GocHyliTe BO3MOXXHOCTh MPOTEKAHMUs KOPPO3UHU CIUIaBa cepedpa u Meau B kucioit cpeae (pH = 6)
Ha Bo3ayxe. CocraBbTe cxemy MI'O, 3anummTe ypaBHEHUs PeaKIUil, IPOTEKAIOIMX HA aHOAHBIX U Ka-
TOJHBIX y4acTKax.

29. IInacTuHKa XpOMHMPOBAHHOW MEIM ONYIIEHA B paCTBOP KUCIOTHI (Ha Bo3ayxe). Kakoii merann Oyzaer
KOPPOAUPOBATH NIPU HAPYLIEHUU 1IEIOCTHOCTH MOKPHITUA? (YpaBHEHHE).

30. Kakue yacTuiibl MOTYT IPUHUMATh 3JIEKTPOHBI P KOPPO3UM MEIHOTO U3JIENHs B KUCIIOM pacTBOpe
(pH = 1) na Bo3ayxe? 3anummTe ypaBHEHUS 3TUX IIPOIIECCOB.

31. Kakoii MeTam1 MOXKHO MCIOJb30BaTh B KAUECTBE MPOTEKTOPA AJIs 3aLIUTHl OT KOPPO3UU JKEJIEZHOTO
maenus (pH = 5)? CocraBbTe 000CHOBAaHHYIO PACYETOM CXEMY MHUKPOTAIbBAHUYECKOTO KOPPO3HOHHOIO
3JIEMEHTA, 3aIUIINTE YPaBHEHUS IIPOLIECCOB.

Pe3ynbTaThl TEKylIero KOHTPOJA MO BBINIEYKa3aHHBIM B pasnene 4 BUAaM (PUKCHPYIOTCS C HC-
MoJIb30BaHueM TpexOamtbHoi cuctemsl (0, 1, 2) B BUIe KOHTPOJIBHBIX HEACHD - IPH MPUHATON B duna-
Je cucreme Ha 6-i u 12-it yueOHOI Henene cemecTpa, a TaKKe YUUTBIBAIOTCS MPETOAaBaATENIEM IIPH OCY-
IIECTBJICHUU MPOMEKYTOUYHOM aTTECTAllMH [0 HACTOSIEN AUCIUILIIHE.

B ¢wunmane ucnonb3yercs cucreMa ¢ TPaaWIIMOHHOM IIKAJIOH OLIEHOK — "oTimuHO'", "Xopomio",
"yI0BIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO", "3auTeH0", "He 3auTeHO0".

dopma NPOMEKYTOUYHON aTTECTALUHU 110 HACTOSILIEN AUCUMILINHE — SK3aMEH 80 2-M cemecmpe.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUH C I/IHCprKTI/IBHBIM
nucbMoM HITY MOU ot 14 mas 2012 roma Ne 11-23):

Onenka Kpurepun onieHku pe3ynbTaToB
10 TUCLH- 00yuyeHHMsI 110 TUCLIUIUIMHE
IUIMHE
«OoTIM4HO»/ | BeicTaBisercs oOyuaromemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CHCTEMATUYECKOE U
«3a4TEHO ri1y0oKOoe 3HaHHE MaTepHaJIOB U3YYEHHOM JUCHUIUIMHBIL, yMEHUE CBOOOIHO BBITIOIHSTD
(oTnm4HO)»/ | 3a7aHus, NPEAYCMOTPEHHBIE IPOrPAMMOM, YCBOMBIIMKA OCHOBHYIO U 3HAKOMBIN C J0-
«3a4TEHO» MOJTHUTENBHOM JTUTEpaTypoil, PEKOMEHIOBAaHHOM paboueil mporpaMMoi JTHUCIUILTUHB;
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMaHHUM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTEepHaJIOB M3YYEHHOW JMCUUIUIMHBIL, O€3yNpEeYHO OTBETHUBIIEMY HE TOJHKO Ha BO-
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Onenka Kpurepun orieHku pe3ynbTaToB
10 JUCLU- 00y4yeHHMsI 110 TUCLIUIUIMHE
TUTMHE
npockl Ouiera, HO U Ha JOINOJIHUTEIbHBIE BOIIPOCH B pamMKax paboueil mporpamMmbl
JMCLUTUIMHBL, PABUJIBHO BBITIOJIHUBIIEMY MpakTH4Yeckoe 3ananue. OueHKa mo AuCIu-
IUIMHE BBICTABIISAIOTCS 00Y4aOLIEMYCs C yUETOM PE3y/IbTaTOB TEKYLIETO KOHTPOJIS.
Komnereniun, 3akpernyiéHHble 3a AUCUUIUIMHON, chOpMUPOBaHBI Ha YPOBHE — <«ATa-
JIOHHBIW.
«xopouoy»/ BricraBnsercs oOyyaromemycs, 0OHapyXHUBIIEMY MOJHOE 3HAHWE MaTepuaia U3ydeH-
«3aUTEHO HOW JUCLMIUIMHBI, YCIEIIHO BBIMOJHAIOWEMY PEIyCMOTPEHHbIE 3aJaHHs, YCBOUB-
(xopowio)»/ | meMy OCHOBHYIO JINTEPATypy, PEKOMEHOBaHHYIO pabouell mporpaMMoi JUCLUIUIN-
«3aUTCHO» HBI; TOKA3aBIIEMY CUCTEMATUYECKUN XapaKTep 3HAaHUI 10 AUCLUUIUIMHE, OTBETUBLIEMY
Ha BCE BONPOCHI OMJIETA, MPABHJILHO BBIMOJHHUBIIUN MPAKTUYECKOE 3aJaHKe, HO JOMY-
CTMBILUI IPU ATOM HENPUHUMUNHAIbHbIE OMMOKH. OLEHKa MO AUCUUIUINHE BBICTaB-
JSIFOTCS 00yyaromeMycs ¢ y4€TOM pe3yabTaToB TEKYIIEro KOHTPOJIS.
Komnerennuu, 3akperi€HHble 3a AUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIpPO-
JIBUHYTBINY.
«yZnoBIETBO- | BricTaBisiercss oOydaromemycsi, OOHapyKUBLIEMY 3HAHUE MaTepuasla U3y4eHHOH auc-
PUTEIBHOY/ [UIUTMHBL B 00beMe, HEOOXOAMMOM IS NalNbHEHIeH yueObl U mpeacTosimeil paboThl
«3aUTEHO 10 Mpo(eccuH, CHPABISIIOIEMYCSl C BBIITOJHEHUEM 3aJJaHUH, 3HAKOMOMY C OCHOBHOM
(YmoBieTBo- | IUTEpaTypoil, peKOMEHJOBaHHOW paboueil mporpaMMoil AUCIUILTUHBI; JOMYCTUBIIEMY
PUTENBHO)»/ | MOTPELIHOCTh B OTBETE Ha TEOPETHUUECKUE BOIPOCH! M/MIIU MPH BBIIOIHEHUU MPAKTH-
«3aUTCHO» YEeCKHX 3aJlaHui, HO OOJIafalomeMy HEOOXOAUMBIMU 3HAHUSMH JUI UX YCTpaHEHHUS
10J PYKOBOJCTBOM IIpEeIojaBaTels, MO0 HENpPaBUIbHO BBINOJIHUBLIEMY MpaKTH4e-
CKO€ 33aJJaHKe, HO TI0 YKa3aHHIO MPETI01aBaTellsl BBIMOJIHUBIIEMY IPYTHE MPAaKTUYECKHUE
3aJJaHUs U3 TOTO )K€ pa3Jiesia AUCHUIUINHBL..
Komnereniun, 3akpenyiéHHble 3a AUCUUIUIMHON, c(hOPMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.
«HeynoBne- | BeicraBisiercs oOydaromemycsi, 0OHapykKMBILIEMY Cepbe3Hble MPOOENbl B 3HAHUAX OC-
TBOPUTEIb- HOBHOTO MaTepuaja H3y4eHHOW IUCLUMIUIMHBL, JOMYCTHBIIEMY MPHHIUIIHAIBHBIC
HO»/ HE 3a- OLIMOKM B BBIIIOJHEHUU 3a/laHUI, HE OTBETUBIIEMY Ha BCE BOIPOCHI OMiIeTa U JIOMOJ-
YTEHO HUTEJIbHBIC BOIPOCHI U HENPABUJIBHO BBIMOJIHUBIIEMY IIPAKTUYECKOE 3a/laHue (Hempa-
BIWJIBHOE BBIMIOJHEHHE TOJBKO MPAKTUUYECKOTO 33/JaHUSl HE SBISIETCS OJHO3HAYHOU
IPUYMHOM JIUIs1 BBICTABIICHUS OLEHKHU «HEYJOBIETBOPUTENbHOY). Kak mpaBuio, oneHka
«HEYJIOBJICTBOPUTEIBHO CTABUTCA CTYIEHTaM, KOTOPbIE HE MOTYT MPOJIOIKUTH 00y4e-
HHUE 10 00pa3oBaTeIbHOM MIporpamMme 0e3 JOMOTHUTENbHBIX 3aHATUH [0 COOTBETCTBY-
foniel aucuuruinHe. OLeHKa M0 AUCHUILTUHE BBICTABIISIOTCS 00yJalonieMycs ¢ yuéToM
pe3yJabTaTOB TEKYILErO KOHTPOJIS.
Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIIEHHBIE 3a TUCIMIIMHOMN, HEe chOopMU-
POBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4yeOHoe 1 yueOHO-12a00paTOpHOE 000PYyI0BaAHHE

VYueOHast aymuTOpHs ISl POBECHUS 3aHATUI JCKIIMOHHOTO THUIIA, TPYIIOBBIX U WHIWBHUIYyaTb-

HBIX KOHCYJIbTAllU, TEKYLIETO KOHTPOJIS U IIPOMEKYTOUYHOM aTTECTAllUU, OCHALLICHHAS:

- CIEUUAIN3UPOBAHHONW MEOENbI0; JOCKOH ayAMTOPHOM; IEMOHCTPAIIMOHHBIM 000pYIOBaHUEM:

MIEPCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIMOHAPHBIM) TTPOCKTOPOM.

17



Hanpasnenue noocomosxu 08.03.01 « Cmpoumenbcmeo» (" SiiAT

Ilpopune «lIpomvluinennoe, 2parcoancKoe u SHepeemuiecKkoe CmpoumenbCmeo 3 ¥
PIIJ] F1.0.07 «Xumus» m3n_

Jlns mpoBeieHusl 3aHATUI 1a00paTOPHOTO TUIA UCIOJIb3YIOTCS CIIEHUAIN3UPOBAaHHBIE J1abOpaTo-
pun Ne 2 u Ne 3: maGopatopus B-316 u B-318, pacnonoxxennsie no aapecy 214013, r. Cmonenck, DHep-
TEeTUYECKUH TIp., 1.1, 371aHKe SHEPTETUIECKOTO MHCTUTYTA (1abopaTopHbIil Kopiryc Ne 2).

JlaGopatopusi xumuu Ne 2 — (15 paGounx mect) 000pyAOBaHUE M PEAKTUBBI AJISI MPOBEACHUS
XMMHUYECKHX IKCIEPUMEHTOB, MEpPHasl MIOCY/a, YCTAHOBKHU Ul M3y4EHUs Ipoliecca KOPPO3HH, ONpeene-
Hus DJIC ranbBanndeckoro snementa, pH-merp Dxcnept 001, KoMIIeKT 060pyROBaHUS Ul U3YUECHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN JIEKTPOIIH3a.

JlaGopatopusi xumuu Ne 3 — (15 paGounx mecT) 000pyAOBaHUE M PEAKTUBBI JJISI MIPOBEACHUS
XMMHUYECKHX IKCIEPUMEHTOB, MEpPHAsl MOCY/a, YCTAHOBKHU Ul M3Y4EHUs Ipoliecca KOPPO3HH, ONpeene-
Hus DJIC ranbBanndeckoro snementa, pH-merp Dxcnept 001, KoMIIeKT 060pyIOBaHUS ISl U3YUESHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN AIEKTPOIM3a.

YueOHast ayauTOpUs U1l IPOBEACHUS MPAKTHUYECKUX 3aHSTHH, TPYNIOBBIX U MHIUBUAYATBHBIX
KOHCYJIbTALlUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHOM aTTECTAllui, OCHAILCHHAs:
- CTICIIHATM3UPOBAHHON MEeOEIbIO; TOCKOU ayAUTOPHOM.

Jlis caMOCTOATENIbHOM paboThl 00YyYaroLMXCs MO AUCLUIUIMHE HMCIOJIB3YEeTCs MOMEIICHUEe s
CaMOCTOSITENTbHON PabOThI 00YUYaIOMIUXCSl, OCHAILICHHOE:

- CIICNMAIU3UPOBAHHON MEOENbIO; JOCKOW ayJIMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

IIporpammHoe o0ecnieuenune

— naket Microsoft Office;

— TeKCTOBBIN penakTop Microsoft Word,

— ayieKTpoHHbIe Tabmuibl Microsoft Excel.

8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA JIA JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIM0OB

B xone peanuzanuy TUCHMILTMHBI UCTIONB3YIOTCS CIEIYIOIIUE TOTIOJHUTENBHBIE METOABI 00yyYe-
HUS, TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallUu O0y4aroIluXcsl B 3aBUCHUMOCTH
OT UX UHIUBUAYAIbHBIX OCOOCHHOCTEH:

JJISL CJICTBIX M C1a00BHASIIUX

- JIEKUUHU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOILBIO KOMIIBIOTEpa
CO CNELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECTIEUCHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CIEHUATM3UPOBAHHBIM ITPOrPAaMMHBIM
obecreyeHneM, Uil MOTyT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- U151 BBIIIOJTHEHMS 3a/1aHUsI P HEOOXOIMMOCTH MPEIOCTABISETCS YBEINYHUBAIOIIEE YCTPOUCTBO;
BO3MOYKHO TaK)X€ UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 33JaHHs OPOPMIISIOTCS YBEJIIMUEHHBIM HIPU(DTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

JJISl TJIYXHMX H CJ1a00C/HbIIIAIINX:

- IeKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO TOKYMEHTA;

- IMCbMEHHBIE 33JJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MUCbMEHHOI (popme;

- DK3aMEH M 3a4€T MPOBOAATCA B MUCbMEHHON (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEJCHHUE B
dbopMe TecTHpOBaHUS.

JJIS JIMI ¢ HAPYLIEHUsIMU OIIOPHO-IBHUIaTe1bHOI0 aNapara:
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- JIeKUUHU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMIIBIOTEpa
CO CHEeIUAIN3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIeYeHUEM;

- IACbMEHHBIE 3a/1aHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CIEUUATM3UPOBAHHBIM ITPOrPaMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMITBIOTEPE;

- HCTIOJNIb3YeTCs crenuaibHas yueOHas ayauropus ais iun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHck, DHEepreTu4ecKuil np-a, 1.1, 31aHre Y3HEPreTUHYeCKOro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH MPEeTyCMaTPUBAETCS YBEINYSHHE BPEMEHH ISl TOJTOTOBKH OTBETA.

[Iponienypa mpoBeaeHHUsT MPOMEKYTOUHOM aTTeCTAlMK Uil OOy4aroIMXCs YCTAHABIMBACTCS C
y4€TOM HX HHIUBUIYaIbHBIX Icuxodusnueckux ocoOeHHocTel. [IpomexyTodHasi aTTecTanus MOKET
IIPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

[Tpu npoBeaeHUH MpoLETYpPhl OLEHUBAHUS PE3YJIbTaTOB OOyUEHHUs MPEAyCMaTPUBAETCS UCIOJIb-
30BaHHE TEXHUYECKHX CPEICTB, HEOOXOAUMBIX B CBS3M C WHIAMBHIYaJIbHBIMH OCOOCHHOCTSIMH 00ydaro-
IMXCcs. DTU CPENICTBA MOTYT OBITh MPEAOCTaBICHBI (PUIHAIOM, UM MOTYT HCIIOJIb30BAThCS COOCTBEHHBIE
TEXHUYECKHUE CPEJICTBA.

[TpoBenenune mporenypbl OLIEHUBAHUS PE3yJbTaTOB OOyUEHHUsS JOMYCKAeTCsl C HCIOJIb30BAaHUEM
JTMCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTUH.

OGecneunBaeTcs A0CTYN K HHPOPMANIMOHHBIM U OubauorpaguyeckuMm pecypcam B cetu Un-
TepHeT Ui KaXJ0ro odyuaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHHUSM HX 3I0POBbS M BOC-
pUATHS UHPOPMAITUH:

JJIS1 CJICNBIX M C1a00BHASIIINX:

- B IeYaTHOU (popMe yBEITMYCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

JJISl TJIYXHMX M CJ1a00C/AbIIIALINAX:

- B IeyaTtHou opme;

- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.

AJis1 00y4aloIMXcsl ¢ HAPYUIeHUSIMH ONIOPHO-IBUIaTeJIbHOIO annapara:

- B Ie4aTHoH popme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.

9. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

OcHoBHas JMTEpaTypa.
1. JIyneiixo, T.I'. BBenenue B o0myro xumuto: yueonuk / T.I'. Jlyneiiko; MunucrepcTBo o0pa3zoBa-

HUs U Hayku Poccuiickoit deneparuu, denepaibHoe rocyJapcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yupexkaeHne Boiciiero mpodeccruonanbHoro obpazoBanus «HOHBIN (enepanbHbIl YHUBEPCUTETY», XHU-
muuecknii paxkynerer. - Pocto-u//l: M3natensctBo KOxHOTO (henepanpHOro yHuBepcutera, 2010. - 232
c. - ISBN 978-5-9275-0763-4 [Dnektponnsiii pecypc]. - URL: http: //biblioclub.ru/index.php?
page=book&id=241121(nara obpamenus: 21.01.2021).

2. EropoBa, O.A. Xumus: yuebnoe nocodue / O.A. Eroposa, O.B. KoBanbuykosa. - M.: Poccwuii-
CKUIl yHUBEpCUTET IpYKObl HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9 [DnexTpoHHbIi pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319 (nara obpammenus: 21.01.2021).

3. Koposun H. B. O6mas xumust: yue6. st crynentoB By3os / H. B. Koposun. — Uzn. 6-e, ucnp. —
M. : Bricmr. mk., 2005. — 556 c.
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11oB, H.A. Poroxxankos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-6
[DnexTponHbIii pecypc]. - URL: http://biblioclub.ru /index.php?page=book&id=228776 (mara oGparie-
Hus: 21.01.2021).

2. Amnapnes, A.W. O6mas xumus. COOpHUK 3alaHUi ¢ IpUMEpaMu pelieHu : yueGHoe mocodue /
A.N. Anapnes, JI.U. Abonuna. — HoBocubupck : HoBocuOupckmii Tocy1apcTBEHHBIM TEXHUUECKUN YHH-
Bepcuret, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Pexxum noctyna: 1o MOANUCKE [DJIEKTPOHHBIN
pecypc]. — URL: https://biblioclub.ru/index.php?page=book&id=228947 (nara obpamenus: 21.01.2021).

3. Moxos, A.1. CoopHuk 3ama4 o obmei xumuu: yaeoHoe nocooue / A.M. Moxog, JI.W. Ilypeiru-

Ha, .M. AnTommHa. - KemepoBo: KemepoBckuii rocygapctBeHHbii yauepcutet, 2010. - 155 c. - ISBN
978-5-8353-1312-9 [DOnexrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378(nara obpamenus: 21.01.2021).

4. CrpaBOYHUK 10 XUMUU: OCHOBHBIE TIOHSTHS, TEPMUHBI, 3aKOHBI, CXeMbI, (OPMYJIbI, CIIPABOUYHBII
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TpoTexHonorun", "OnrorexHuka", "IIeKTpoHUKa U MUKpO3JIEKTpoHUKA", cnel. "[lumeBas uHxeHepus
manbix npennpustuii] / CO MOBU; coct. JI. @. Ocranenko, H. b. I'nebosa, I'. B. KoporkoBa. — Cmo-
nerck: CO MBU, 2010. - 52 c.

8. Pabouas terpans mo xumuu. B 2-x 4. Y.1: Meronuueckue pekoMeHIauu 1no kypcy "Xumus" /
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CHnuCcoOK aBTOPCKUX METOAMYECKHX Pa3padoToK.
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MpE3eHTAIMI pacIoio’keH Ha KadeapalbHbIX pecypcax B ayn. B 317.

20



Hanpasnenue noocomosxu 08.03.01 « Cmpoumenbcmeo»

CMOJIEHCKNIA
( DUITNATT

Ipoghunv «lIpombiuinennoe, eparxcoanckoe u SHepeemuyecKkoe CmpoumenbCmeo» N\ _)
PIIJ] F1.0.07 «Xumus» mM>an
JIMCT PETUCTPAIIUU USMEHEHUHU
Howmepa crpanurg
Ho- Bcero Hara
ME aHHy Hanmenosanue [Hoanuce, ®.1.0.
p u3Me | 3zame HVIA cTpa- > BHCCCHUIA U3- ,HaTa
n3me Y u Ne TOKyMeHTa, BHECILIETO U3MEHE-
Me- | Me- | HO- | Jupo | HHUILB o MEHEHU B BBEJICHUS U3-
MeEHe BBOJAILIETO HYS B TaHHBIN DK- o
He- | HEH- | HEH- | BBIX | pO- HOKY- JAHHbIU DK- MCHCHHUS
W3MEHEHU 3EeMIUTIP
HBIX | HBIX BaHH | MCHTE 3EMILLIP
HUS
BIX
1 2 3 4 5 6 7 8 9 10

21




