AHHOTaLUS
K pabouelt mporpaMme TUCHUTLIAHBI
«XuMUsD»
HaIlpaBJeHUE MOJTOTOBKHU O0aKalaBpoOB
08.03.01 «CtpoutensctBo» (mpoduib «[I[poMBITIIIEHHOE U TPaXKIaHCKOE
CTPOUTEIHCTBOY)

1.1lesu npenogaBaHusi TUCHUTLIHHBI

[enbro mpenoaBaHus AUCUUIUIMHBL « XUMUSD» SBISETCS (OPMHUPOBAHHE Y
CTYICHTOB  MPO(ECCHOHAIBHOTO, JIOTHYECKOTO, XWMHYECKOTO  MBIIIICHUS,
CIIOCOOCTBYIOIIETO TMPUMEHSTH IOJNyYSHHBIE 3HAHHS TPU PEHICHUW 3a]ad
CCTeCTBEHHOHAYYHOTO  COJICPXKAHHS,  BO3HUKAIONIMX  NPH  BBINOJHCHUU
po(heCcCHOHANBHBIX (PYHKITHIA.

2.3agaum u3y4eHUus QUCHUIIMHBI

OcHoOBHBbIE 337]a4ul U3YYE€HUS JUCIIUILINHBL:

- U3YYEHUE XMMHUYECKMX CHCTEM M CTPOCHHE BEIIECTBA HAa Pa3HBIX
YPOBHSIX €0 OpraHu3aliy;

- U3YYEHUE DSHEPreTHMKM XHUMHYECKHX IPOLECCOB, PEAKIHOHHON
CIIOCOOHOCTH BEIIECTB, 3aKOHOMEPHOCTEN POTEKAHUSI XUMHYECKUX PEAKIIMA;

- U3yYeHUE 3aKOHOMEPHOCTEH MPOTEKAHHS  AJIEKTPOXUMUYECKHX
IIPOLIECCOB;

- O3HaKOMJIEHUE C (PU3UKO-XMUMHUYECKUMHU CBOWCTBAMU MAaTepHaJIOB,
NPUMEHSEMBIX B  MPOU3BOJCTBE  CTPOMUTENBHBIX  MaTEpUAIOB,  (PU3KKO-
XUMUYECKUMH IpolieccaMmu 00paboTKH;

— OBJIaJICHUE TEXHUKOW XMMHUYECKHX pPacyeTOB, METOJAMH OOpabOTKH
JAHHBIX XUMUYECKOTO IKCIIEPUMEHTA;

- OBJIAZICHUE TEXHUKONM XUMHUYECKHX OSKCIEPUMEHTOB, BBbIpAOOTKa
YMEHHMsI MPAaBUIILHO BBIPA3UTh PE3yJbTAaT HKCIEPUMEHTA B MUCbMEHHON M YCTHOM
peun;

— pa3BUTUE  YMEHHUS  YUYUTHIBATh IKOJIOTUYECKUE aCTeKThI
MCITIOJIb30BaHUS PA3JIMYHbBIX BEIIECTB U TEXHOJIOTHIA;

— BbIpa0OTKa  yYMEHHUS  NPUMEHSITh  XUMHYECKHE  TEOPpUU U
3aKOHOMEPHOCTH NPH U3yYE€HUU CBOMCTB MaTEepPHAIOB, XUMUYECKUX U (PU3UUECKUX
IIPOLIECCOB, IPUMEHSAEMBIX B CTPOUTEIIBCTBE;

— NOJATOTOBKA CTYJAEHTOB K YCHEHNIHOMY YCBOEHHIO IOCIEIYIOIUX
JTUCIUILINH.

3.Komnerenuuu, popmMupyemblie B pe3yjibTaTe H3y4YeHHUs JUCHUTINHBI

OIIK-1 — CIIOCOOHOCTH HCII0JIb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX  JUCIUIUIMH B  NOpodecCHoHaIbHON  NESITEIBHOCTH,
NPUMEHITh  METOABl  MaTeMaTHYECKOro  aHajiM3a W MaTEeMaTH4YeCKOIo
(KOMITBIOTEPHOTO) MOJICIMPOBAHUS, TEOPETUUECKOTO M SKCIEPUMEHTAIHHOTO
HCCIICIOBAHHUS.



OOyuaroruecs J0MKHBI 3HAThH:

- TEOPETUYECKHE OCHOBBI CTPOCHMS BELIECTBA, 3aBUCUMOCTH XUMHUYECKHUX
CBOMCTB OT UX CTPOEHUS;

- OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUsI XUMHYECKMX M (DU3UKO-
XUMHUYECKHUX IIPOLECCOB;

- OCHOBHBIE CBOMCTBA PACTBOPOB U JIPYTUX JHUCIIEPCHBIX CUCTEM;

- XHMHYECKHE TIPOLECCHl COBPEMEHHOW TEXHOJOTHMU ITPOU3BOJCTBA
CTPOUTEIBHBIX MAaTEPUATIOB U KOHCTPYKIUH;

- CBOMCTBA XMMHUYECKHX 3JIEMEHTOB U COCAUHEHUM, COCTABIISIIOIIUX OCHOBY
CTPOUTEIBHBIX MAaTEPHAJIOB;

- OCHOBHBIE CBEJICHUS 00 WACHTU(UKALINY BEIIECTB METOAAMH XUMHUYECKOTO
U (PU3UKO-XMMUYECKOTO aHAJIN3a;

- OCHOBHBIE CBE/ICHUSA O POJIM XUMHUU B PELHICHUH SKOJIOTUIECKUX MPOOIIEM.

yMeTh:

- NPHUMEHATh IIOJYYCHHBIC 3HAHUS IO XWMHHM [PU H3YYEHUU APYTHUX
JVCLUILINH;

- BBIJICJIATh KOHKPETHOE XMMHUYECKOE COAEP/KAaHHWE B NMPUKIAJHBIX 3aJadax
npoecCuOHAIbHOM J1eATENbHOCTH;

- aJanTUpOBaTh 3HAHWA W YMEHHs, IIOJIyYCHHBIE B KypcE€ XUMHUHU K
npoueccaM B COBPEMEHHOW CTPOMTENIBHOW WHIYCTPUHU, a TaKXKE K PEIICHHIO
KOHKPETHBIX 3aJ1a4, CBA3aHHBIX C MPO(ECCUOHATILHOM 1E€ITEIbHOCTHIO.

BJIA/IeTh:

- COBPEMEHHOM HAy4YHOW aIaparypoy, HaBBIKAMHM BENECHUS XMUMHYECKOTO
AKCIIEpUMEHTA, 00paOOTKU €T0 pe3yIbTaToB;

- HaBBIKAMU MIPOBEJECHUS XUMUYECKUX PACYETOB;

- HaBBIKAMU MPAKTUYECKOTO MPUMEHEHUS 3aKOHOB XUMUH;

- COBPEMEHHBIMH METOJaMH MOHUTOPHHIA CTPOUTEIBHBIX MaTe€pUalOB H
CTPOUTEIBHON UHYCTPHH.

4.Pa3zle.m,1 AUCHUIIJINHBI

OCHOBHBIC XUMUYCCKHE TIOHATUS U 3aKOHBI, OCHOBBI XUMHUYECKOM
TCPMOANMHAMUKHU, XHUMHWUYCCKAsA KHHCTHKA, KaTallu3, PABHOBCCHUC. XHMHUYCCKOC U
(1)330BO€; CTpOCHHUC aToMad, XHMHUYCCKAA CBA3b, PACTBOPLI; OKHCIHUTCIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINH,; SJICKTPOXUMHYCCKNEC CUCTCMEIL.
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PaGouasi IporpaMMa JECIHMILUIMHEL CocTaBlieHa B cooTserctsun ¢ ®I'OC BO — OakanaBpuar
(cnenmanureT, MarumcIparypa) IO HaNpPaBICHHIO  [OATOTOBKH (cmemmansrocTH)  08.03.01
CTpouTensCTBO Ha ocHOBaHKH ydebHoro miana OIIOII BO 08.03.01 CTpoUTENECTBO, HAPABICHHOCTD
(mpobmih, crenpanusaiws) «I [pOMBIIIEHHOS W TPAXKAAHCKOE CTPOHTENLCTBOY, OJOOPEHHOI0 YUYEHBIM
cosetom yHuBepcuTeTa (mpotokorn Ne 7 « A9» 73 2019 r.).

Pabouas IporpaMmMa [MCOHMIUIAHBEI OOCYXKI€HAa ¥ PEKOMEHIOBaHA K peanusalud B
06pa3oBaTeNbHOM IIpoIecce i OOydYeHHs CTy[ACHTOB IO OIIOII BO 08.03.01 CtponTenscTBO,
HAPaBIeHHOCTH (mpodrmin, crnenpanuzarws) «IpOMBIIUIEHHOE W TPAXIAHCKOE CTPOUTEILCTBO» Ha
sacemannd Kadenpsl QYHIAMCHTAIBHON XHMHH W XMMUYECKOH TEXHOJOTHH, MPOTOKOI Ne/b

«2»_OF 20/ 9 r.
11.0. 3aB. Kapenpoit ®X u XT /f—{ﬁ T Kypapmua H.B.

Pa3paboTunk nporpamMmsl s
K.IL.H. I
!_/7

CornacoBaHo: Ha 3acelaHud Kadelphl MPOMBIIUIEHHOIO ¥ IPAXIAHCKOrO CTPOUTENBCTBA,

@@ » U8 20 {4 r.mporoxon Ne { .

VYeapora T.A.

g 3as. kadenpoi //: ) Hy6pakona K. O.
izl
JlupekTop Hay4dHOH OMOMAOTEKH /g LKA Maxkaposckas B.I'.
PCKTOp HAYHH L

Pa6ouast IporpamMMa TUCLHILIAHE] IEPeCMOTpeHa, 00CYKIeHa i PEKOMEHIOBAHA K pealli3alliy
B 00pa30BaTeLHOM IIPOIECCE HA OCHOBAHHUK y9eOHOTO IUIaHa OIIOII BO 08.03.01 CTpoHTensCcTBO,
HAOpAaBJEHHOCT (Ipoduib, cuenpanuzanys) «IIpOMBIIUICHHOE ¥ TPAKNAHCKOEC CTPOMTEILCTBOY,
0700pEHHOTr0 YUEHBIM COBETOM YHHMBEPCHTETA IPOTOKOI Ne F « 25»  LZ 20 Zr., Ha
sacemanny Kadenpsl (QyHIAMCHTANBHOM XAMHM M XUMUYECKOH TEXHOJOTHH, HIPOTOKON N A7

25> tesomd 20 LT
3aB. kadenpoit = Ktz porine. 5.

i - &
PaGoyast IporpaMMa JUCIUIUIAHET IePECMOTPEHa, 00CYKAeHa H PEKOMEHI0BAHA K Pealu3alli
B 00pa3oBaTeqbHOM IIPOLECCE Ha OCHOBAHMY y4eOHOTO ITaHa OIIOII BO 08.03.01 CrpouTensCcTBo,
HAIIPABJIEHHOCTH _(Ipodmib, crenyamm3anys) «IIpOMBIIIIEHHOE ¥ TIPAKAAHCKOC CTPOUTCILCTBOY,
07I0GPEHHOr0 YUeHBIM COBETOM YHHBEPCHTETA IPOTOKOI N 9 «A5w s L6 2044 1, Ha
3acemanuy Kadenphl (QyHIAMEHTAIGHOM XUMHM W XUMHYECKOH TEXHOJOTHH, MIPOTOKOI N 7
«31 » abupein 20 A 1.

-

3aB. kadenpoi . ol < ] @/L/%//%bﬂ HE

Pa6ouasi mporpaMMa IUCLHILIHHE] IEPECMOTPEHA, 00CYKIeHa i PEKOMEHIOBAHA K pealli3allii
B 00pa30BaTeIbHOM IIPOIECCe HA OCHOBAHHMHU yaebroro mwiaga OIIOII BO 08.03.01 CTpoHTensCcTBo.
HAITpaBIEHHOCT (mpoduib, cnenpamsanuysd) «[IpoMbINIeHHOS X TIPKIAHCKOC CTPOUTENILCTBOY,
0700pEHHOr0 YUeHBIM COBETOM YHHBEPCHTETA IPOTOKOI Ne £ «ZF » V24 20 &L 1., Ha
sacemanuy Kadenphl (GyHIAMEHTAIPHOM XUMMH M XMMHUYECKOH TEXHOJIOTHH, MPOTOKOI No

Ay ©6 207Lr e B /

3aB. xade npoit t% ,_>

VASY

~



Paboyasi mporpaMma NWCIMILIMHBI NEpPECMOTPeHa, OOCYXICHA H pPEKOMEHIOBaHa K
IPUMEHECHHIO B 00pa3oBaTeNbHOM HPOLECCE HA OCHOBAHMM Y4eGHOTO IMIaHa HallpaBJIeHUs
moaroroBkd  08.03.01 CTpOI/ITeJIBCTBO OIOOpEHHOT0 YYeHBIM COBETOM  yHHBEPCHTETA
nporokon Nef«? » £220%., ua sacenannm Kadpez[pm OXuXT ! f» 06 2043r., mpotoxon Ne 7.3

3aB. xadempo

Pabodass mporpaMma IHCHMIUIMHBI TlepecMOTpeHa, o0CyX/leHa M pPEKOMEHJOBAaHA K
IIPUMCHEHHIO B 00Pa30BATENHHOM MpOLECCe HA OCHOBAHHE YIeOHOTO ILTaHa HaIpaBJICHUS
noxarorosku  08.03.01 Crpomrtenscrso, om06peHHOr0 Y4eHBIM COBETOM YHHBEDPCUTETA

IIPOTOKOJI Noy «#» 47 20 41“ Ha 3acefaHuu Kade T &i/» 06 20;641"., nporoxon Ne 4

3aB. kadenpoit /:j

<

Pabogast mporpamma muCHHIUTHEHEL IEPECMOTPEHa, OOCYXIEHa M DPEKOMEHIOBaHA K
IPUMEHEHUIO B 00pa30BATENBHOM IIPOLECCE HA OCHOBAHMM YYeOHOTO INIaHA HaIlpaBIICHUS
noarorosku 08.03.01 CTpOI/ITeIILCTBO 0I0OPEHHOTO quHLIM COBETOM  YHHBEPCHTETA
IIPOTOKOIT N0ﬁ< % 8320 J; Ha 3acelaHuH K % 06 2044r., nporokoa Ne 7.3

3aB. kadenpoii %///—\

Pabodasi mporpaMma IHCHMIUMHBI TepecMoTpeHa, 00CyXIeHa M pPEKOMEHIOBaHA K
IPUMEHEHHUIO B 00pa3oBaTElbHOM IIPOIECCE HA OCHOBAHHH y4eOHOro IITaHa HampaBIICHUS
noaroToBku  08.03.01 CrpomTenscTBo, 0m0GpeHHOrO VUeHBIM COBETOM YHHUBEpPCUTETA

npotoxon NeB«Z$n 2220, ua 3acwm 04 2046r., mpotoxon Ne 17

aB. Kadempoli _———2 - ﬁf(’/ %g
3as. (bm?// %}/,’—j (/4%

Pabouast mporpamma IHCIMIUIMHBI TiepecMOTpeHa, 00CyXIeHa ¥ DPEKOMEHIOBaHA K
IPUMEHEHHIO B 00pasoBaTENbHOM IIPOLECCE HA OCHOBAHHH y4eOHOTO IITaHa HampaBICHHUS
noxrotosku  08.03.01 CrtponTensetBo, 0XOGPEHHOrO VHUEHBIM COBETOM YHHBEpCHUTETA
nporokon Ne_«_ » 20 r., Ha 3aceqanuu kabenper OXuXT «  » 20 1., mpotoxoi Ne

3aB. kadempoii




1 Heas u 3apayn guceunniannel. [lepevens nmiaHHpyeMbIX pe3yibTaToB ofyueHms no
AHCUHILIHHE, COOTHECEHHBIX ¢ IUIAHHPYEMBIMH pPe3YJBTATAMH OCBOCHHS OCHOBHO#
npodeccnonaabHoi obpazopaTeLHOI NporpaMmsl

1.1 Hean qHCHHNIHHE

DopMHPOBaHHE ¥ CTYAEHTOB NPOMECCHOHANBLHOTO, JIOTHYECKOr0, XHMHYECKOTO MBIILICHHS,
CMOCOOCTBYIOMIEr0 NMPHMEHATh MONYYCHHBIE 3HAHWA NPH pPELIEHHH 3a1a4 eCTeCTBEHHOHAYYHOTO
CONCPKAHHA, BOHHKAIONIHX MIPH BEINOIHEHHH MpodecCHOHATBHBIX (YHKLMIA.

1.2 3agaun AHCIHILIHABI

- H3Y4eHHE XHMHYECKHX CHCTEM H CTPOCHHE BEIIECTBA HA PA3HBIX YPOBHAX €0 OPraHH3allHH;

- H3y4YeHHE 3HEPreTHKH XHMHYECKHX NPOLECCOB, PeaklHOHHOH cnocoOHOCTH BellecTs,
3AKOHOMEPHOCTEH NMpOTeKaHHA XHMHYECKHX PeaKilHii;

- H3y4YeHHEe 3aKOHOMEPHOCTEH NPOTEKAHHA MEKTPOXHMHYECKHX MPOIIECCOB;

- O3HAKOMJIEHHE C (HIHKO-XHMHYECKHMH CBOMCTBAMH MATEPHAIOB, IPHMEHAEMBIX B
IPOH2BOJICTBE CTPOHTE/IBHBIX MATEPHATIOB, (PHIHKO-XHMHHYECKHMH NpoIeccaMu HX 00paboTku;

- OBJAJIeHHE TEXHHKOH XHMHYECKHX PacyeToB, MeToJaMH o0paboTkM JaHHBIX XHMHUYECKOIo
3KCIIEpHMEHTA;

- OBNaJeHHe TEXHHKOH XHMHYECKHX OKCIEPHMEHTOB, BhIpa0OTKAa YMEHHS MpABHIBLHO
BEIPA3HTh PE3YILTAT IKCOCPHMEHTA B MACEMEHHOM M YCTHOH peun;

- PasBHTHE YMCHHS YYHTBIBATE 3KOIOTHYECKHE ACTIEKThI HCMOMB30BAHMA PA3/IHYHEIX BELIECTB
H TEXHOIOTHH;

- BHIpa0OTKAa YMEHHS NPHMEHATh XHMHYECKHME TEOPHH H 3AKOHOMEPHOCTH MPH H3VYCHHH
CBOHCTB MAaTEPHAIOB, XHMHYECKHX H  (H3MKO-XHMHYECKHX NpOLECCOB, NPHMEHAEMBIX B
CTPOHTEILCTEE;

- MOATOTOBKA CTYJCHTOB K YCMNENIHOMY YCBOCHHIO NOCIEAYIOUIMX JHCIHILTHH

1.3 Mepevens naanupyemMbIX pe3y/ibTATOB 00Y4eHHS N0 JHCHHILIHHE, COOTHECEHHBIX ¢
NJAHHPYEMBIMH Pe3yJbTATAMH OCBOCHHS OCHOBHOII npodeccuoHaabHoii obpazoBaTensHoii
nmporpaMMael

IThanupyemuie pesynemanbt 0c60eHuA Koo IIhanupyemsie pesyibmamet
OCHOGHOU npogheccuonatbHol U HQUMEHOBAHUE oGy4HeHUA NO OUCYURAUHE,
obpazoeamenbHOU NPOZPAMMBL unoukamopa COOMHECEHHBIE C
(koMnemenyuY, aKpenieHHble QOCMUNCEHUR UHOUKAMOPAMU OOCMUNCEHUR

3a QUCYUNIUROU) KOMNEMEHYUL, KOMRemeHyul
Kon Haumenosanue 3AKPENIEHHO20
KOMIIETEHI[HH KOMRemeHyuu 30 QUCYURTUHOT




OIIK-1

CnocobeH pemartsb
3anayu
npodeccHOHATEHO#H
NEATENEHOCTH Ha
OCHOBE
HCIOMb30BAHHA
TEOPETHYECKHX H
MPaKTHYECKHX
OCHOB
€CTeCTBEHHBIX H
TEXHHYECKHX HayK,
a TaKxe
MATEMATHYECKOro

annapara

OIK 1.1 3HaTh: KIacCHpHKAIHIO
Knaccuduumpyer BRIOpAHHBIX (DH3HYECKHX H
BEIOpaHHbIE XHMHYECKHX MPOLIECCOB,
(u3nyeckue u MPOTEKAIOIINX Ha 00bEKTe
XHMHYECKHE Nponecchl, | npodeccHOHANBHOR
NpoTeKaloIHe Ha JIEATEIbHOCTH
obBeKTe YMeTh: npuMeHSTH
npoQeccHOHANBHOH KiaccHpuxainio BeIOpaHHBIX
JNeATEeNLHOCTH (hH3HYECKHX H XHMHYECKHX
NpPOLECCOR, NPOTEKAKIIHX HA
obnekTe npodeccHoHATEHOM
JEATeIbHOCTH
Baaners: knaccudukammei
BHIOpaHHBIX (PH3HYECKHX H
XHMHYECKHX MPOLECCOB,
NPOTEKAIOIHX Ha 00beKTe
npopeccHoHATBEHOH
JIEATEIHOCTH
OIIK 1.2 3HaTH: TEOPETHYECKHE OCHOBHI
Pemaer uH:xeHepHEIe MareMaTHYeCKOro  anmapara
3aa9H ¢ NOMOLIBIO BEKTOpPHOH anredpel,

MATEMaTH4YECKOro
anmnapara BeKTOpHOiH
anredpeL,
AHATHTHYECKOH
FeOMETPHH H
MATEMATHYECKOTO
aHamH3a

AaHATHTHYECKOH TIeOMETpHH H
MaTEMAaTHYECKOro aHanM3a.
¥mers: NOpHMEHATE OCHOBEI
MaTeMaTHYeCKOro  amnmapara
BEKTOPHO#H anredps
aHATHTHYECKOH TeoOMETPHH H
MaTeMaTHYeCKOT0 aHanWsa B
OCHOBax  NpofieCCHOHATBHOIM
JIeATeTbHOCTH

Baaners: HaBbIKAMH
(opMyITHPOBAHHS H PELICHHS
HHIXEHEPHBIX H
TEXHOJIOTHYeCcKHX npodiem ¢
HCIIOIBE30BAHHEM
MaTeMaTH4YeCKoro annapara
BEKTOpHO#H anreGpel,
AHATHTHYECKOH reoMeTpHH H
MaTEMaTHYECKOI0 aHATH3A.




OIK-1.3 3nath ypaBHEHHH,
Pemaer ypaBHeHus, OINMHCBHIBAOIIIHE OCHOBHBIE
OMHCHIBAIOIIHE ¢u3mueckne  mpomecckl, ¢
OCHOBHBIC (JH3HYECKHE | MPHMEHEHHEM METO/I0B
NpOLECCHl, ¢ NHHEHHOH anredpel H
NPUMEHEHHEM METOIOB | MATEMAaTHYECKOr0 aHATH3A.

nuHeHHOH anredpel | Ymers: NIPHMEHATH
MaTeMaTHYECKOro YpaBHEHHS, OMHCHIBAIOIIHE
aHATH3a OCHOBHEIE (u3nHeckue

NpOIECCh, ¢ NpPHMEHEHHEM
METOA0B JHHEiHOH anreOpsl H
MAaTEMaTHYeCKOro aHammu3a

B OCHOBax mpodieccHOHAIBHOM

JIeSTeIbHOCTH

Baaners: HABBIKAMH
GOpMyNHpPOBAHHS H pelIeHHS
YpaBHeHHi, OMNHCHIBAKOLIHX
OCHOBHBIE puznUecKuHe
TIpOLECCH MPHMEHEHHEM

METO0B JHHEHHOH anreOpsl H
MaTeMaTHYECKOro aHain3a

2 Vkazande MecTa [JHCHHIUIHHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHAIBLHOI
obpa3zoBaTeILHOH NPOrpaMMbI

Jucuunimaa «XuMug» BXOAHT B o0a3arensHyro HacTe Onmoxa 1 «/lucumnnmeer (Mogynm»)
ocHOBHOH mnpodeccHonanbHOH obpasoBarensHOff mporpaMMel — TporpamMubl  GakanzaBpHata
(cnemmamarera, Marucrparypei) 08.03.01  CrpomrenscTBo, HampaBneHHOCTE  (mpoduis,
cnenuamusamnus) «[Ipomenniensoe u rpaxnanckoe cTponTenscTBo». JlMcuMnIHHA W3ydaeTcs Ha |
Kypce B 1 cemectpe.

3 Ofpem JHCOHIIMHEI B 33a4€THLIX EIHHHIAX ¢ VYKa3aHHeM KOJIHYeCTBA
AKAJEeMHYeCKHX MJIH ACTPOHOMMYECKHX YACOB, BbUICJeHHBIX HA KOHTAKTHYW pabory

ofy4amuxcs ¢ npenojasare/iem (Mo BHAaM y4eOHLIX 3aHATHII) H HA CAMOCTOSTEALHYIO padoTy
obyuawmuxcs

O6mas TpynoemkocTs (00BEM) IMCUHIUIMHBEI cocTaplfeT 4 3adeTHble eiHHHUE (3.€.), 144
aKaJIeMH4YeCKHX YacoB.

Tabnuna 3 - OdneM DHCIHNNIHEE

Bcero,

Buael yuebroii paboTsl e
O01mas TpyA0EMKOCTE THCIHTUTHHE 144
KonraktHas paboTta ofyuaromuxcs ¢ npenojasatenem no suaam yuebuex 3a- | 37,15
HATHI (Bcero)
B TOM YHCIIE:

JIEKIHH 18

nabopaTOpHEIE 3aHATHS 18

MpaKTHYECKHE 3aHATHA 0
CamocToaTensHas pabora obyyarommuxcs (Bcero) 79,85




Beero,

Bz yuebuoit pabotsl i

KoHTpob (MOAroTOBKa K 9K3aMeHY) 27

KonTtakTHas paboTta no npoMexyTo4Hoi arrecraum (Beero ATTKP) 1,15

B TOM YHCIE:
3ader HE NPeIyCMOTPEH
3a4eT ¢ OUEHKOH HE NpPeayCMOTPEH
Kypcopas pabota (mpoekT) He IpelycMoTpeHa
JK3aMeH (BKII0YAA KOHCYIBTALHIO Nepe/l IK3aMEHOM) 1,15

4 Copepxanne JHCHHILIHHLIL, CTPYKTYPHPOBAHHOE 10 TeMaMm (pa3jaeaM) ¢ YKasaHHeM
OTBEIEHHOI0 HA HHX KOJTHYECTEA AKa/IeMHYECKHX YaACOB H BHI0OB }"lEﬁHlﬂI JAHATHI

4.1 Copepxanne THCIHILTHHBI

Tabnuna 4.1.1 — CopepikaHie AHCUHILIHELL, CTPYKTYPHPOBAHHOE 110 TEMaM (pasjenam)

n/n Pacziss (ess) Conepxanue
JTHCITHTUTHHEL
1 2 3
Beenenue. XHMMHS KaK pasjiell ecTecTBO3HaHHA. PoNb XHMHYECKHX 3HAHHIH B
) OcHoBHEIE HHKCHEPHOH NMpaKkTHKe, CO3JaHHH HOBLIX KOHCTPYKIIMOHHBIX MAaTEPHAIOB,
XHMHYECKHE B PEIIEHHH 3KOJ0rH4ecKHX npobneM. OCHOBHBIE MOHATHA H 3aKOHEI
NOHATHA H 3aKOHBI | XuMHH. Mcnons3oBanie X B pacyeTax.
3aKOHOMEPHOCTH Buasl xuMmuveckux cucreM. BHyTpeHHAR SHeprus. JHTANLINA BEUIECTRA.
NpOTEKAHHSA Tennosoit spdext xumudeckoii peakunn. 3akoH ['ecca. Dneprus
XHMHYECKHX XHMHYecKoH cBa3H. Bropoe Hagano TepMoauHaMHKH. DHTPONHS BelllecTsa
MPOLECCOB KaK GyHKUHA TEpMOIHHAMHYECKO# BepoaTHOCTH. M3MeHeHHE IHTpONHH
MHpa KaK KpUTEPHIi caMONPOH3BONIBHOCTH npoueccos. M3obapuo-
n3oTepMudeckuil norenuman. Mamenenne sneprun 'ub6ca cHeTeMbl Kak
KpHTEpHil H JIBHKYIIAs CHIIA CAMONPOHIBOIIBHAIX IPOLIECCOB B 3aKPHITHIX
cucTemax. CKOpocTh XHMHYECKHX peakimii. Metoasl ee HabmoaeHus u
HiMepenns. OCHOBHOM 3aK0H XHMHYecKOoH KkuHeTHKH. KoHcTanTa
2 CKOpOCTH peakuuH. PaKTopsl, ONpeaesionHe CKOPOCTh PeaKIHH.

Oneprus axtuanuu. Karamus u ero Buasl. TepMoauHamugeckoe
paBHOBecHe - HeycToliunBoe, MeTacTabunbHOe, cTabunsHoe. KoncranTta
PaBHOBECHS XHMHYECKOH peakiluy, ee CBA3b CO CTaHJapTHOH cBODOHOM
JHEpPrueil peakiuy. Y c/I0BHA PaBHOBECHOTO COCYILIECTBOBAaHHA (has.
O6paTtuMble H HeoOpaTHMEIE XHMHAYECKHE PEaKlHH. Y CTaHOBICHHE
XHMHYECKOro paBHOBecH:A. CMeleHHe XHMHYECKOrO PABHOBECHA.
[lpunuun Jle-lllarense - bpayna. XuMudeckue HecTaOMIBHOCTH.
Konebarensnbie peakuun. CTanMoHapHOe HEPABHOBECHOE COCTORHME.
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Crpoenune atoma

Crpoenne aroma. KpaHTOBO-MeXaHH4YeCKas MoJenb atoma. J[BolicTBeHHad
npuposa snektpona. Ypaenenus [le bpoiina, Illpenunrepa. Ksauntossie
yucna, HMX (Qu3MYeckwil cMBICI W Npelensl HM3MeHeHHS. ATOMHEIE
opbutamm. Ilpuanun [laynm, npaeuno TI'yama. [locnemopartensHocTs
3anoNHeHHs  aroMHBIX  opOutaneidi.  [lepmommueckmit  3akoH H
nepuoanydeckas cucreMa snementoB J[.M. Menneneesa. [lepuoamgeckoe
H3IMEHEHHE CBOHCTE XHMHYECKHX 3JIEMEHTOB M HX COeIHHEHHI.
[lepmonuuecknii 3aKkoH Kak OCHOBA HEOPraHMYecKoW XHMHH, ero
tpunocodckoe 3HaUEHHE.

Xumuyeckas  cBa3b. Merog  BaneHTHRIX  cBasell.  OcHoBHEIE
XapaKTepHCTHKH XHMHYECKOH CBA3H. THNBI XHUMHYeCKOH CBA3H H
MexaHH3Mel oOpasoBaHus. [lomarHe o ruOpHAM3ALAH  MEKTPOHHBIX
opbrtaneii. Crpoenme npocreffiuux MOmeKkyl. Meroa MoNeKy/IspHBIX
opbutaneii (MO JIKAO). IlocnemomateneHocT: 3amonuesns MO B
INBYXaTOMHBIX  MONeKynax. [HOel  B3aWMOJeHCTBHS  MOJEKYIL
Komnmimentapaocts. KonmencupoBannoe cocTOsSHHE, €ro 0COOEHHOCTH.
THnB! KpHCTATHYECKHX penleToK. PeanbHbie KPHCTAILIBL.

PacTeopsl

Komnonent. ®asa. Pacteopel (TBepable, IKHIOKHE, Tra3oo0pasHeie).
CnocoGsl BeIpaskeHHs pacTBOpoB. BOHBIE PaCTBOPEI HEINEKTPOIHTOB H
3NEKTPONIHTOR, HX KOJUIHIaTHBHEIE cBOlcTBa. TeopHs 3NeKTpoHTHYECKO
aucconnanud. CreneHs AMCCOLHALMH, €€ 3aBHCHMOCTh OT PasiIHYHBIX
(axtopos. CHnbHBIE H ciadele NEKTPONHTHEL 3aKoH pasdaBieHHs
OcrBaneaa. DNeKTPONHTHYECKAs JHCCOLMAIINA, €€ BHIbL, BOJOPOIHBIH
nokasarenb M cnocoOwl ero oueHkd. HonHble peakuuu oOmena u
paBHOBECHS B  pacTeBopax  3neKTponuToR.  ['Mapomus  conei,
KOJIHYECTBEHHBIE XaPAKTEPHCTHKH rHaponnsa. PakTopsl rugponusa.

CpoiicTBa BelIecTs,
KOHCTPYKIIHOHHBIX
MATEPHATIOB
paboumx
HCHOIB3YEMBIX
CTPOHTENBCTBE

H

Tel,
B

30HHAsA CTPYKTYPA BEILECTB, HCNOIBE30BAaHHE B CTPOHTENLCTBE.
CobcTBeHHas M MPHMECHAs NPOBOAAMOCTE. BHYTPEHHAR CTPYKTYpa BOIBI
H ee H3MeHeHHs NpH ¢a3oBeIX NpespaleHHaX. OHIHKO-XHMHYECKHE,
TerodH3IAYECKHe H XHMHYeCKHe CBoicTBA BOMIkl. A ecTKoCTh BOMIEI H
crnocoOkl yMArdeHus Boasl. KoMNeKcHEIE cOeIHHEHHA, HX COCTABR,

CTPOCHHE H CBOHCTBA.
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OKHCTHTENBHO- OKHCIHTENEHO-BOCCTAHOBHTEILHEIE peaKnHH, HX CYLIHOCTB,
BOCCTAHOBHTE/IbHBIC |KnaccHukamms.  BaxuHelmme  OKHCAMTENM H  BOCCTAHOBHTENH.
NPOLECCHI. CocraBnenne ypaBHEeHHH peakiHi OKHCICHHA-BOCCTAHOBICHHA, C
DNeKTPOXHMHYECKH |HMCIIONB30BAHHEM METO/Ia 3/IEKTPOHHOro DajlaHca M MeToja 3MeKTPOHHO-
€ CHCTEeMBI noHHOrO Oananca. [Topenenne MeTannor B arpeccHBHBIX cpenax. IlonaTre
o0 SNeKTPONHEIX MOTEHIHANAX METAUIOB H HX H3MepeHHe. Pan
HanpsKEHHI METAIOB M CHEACTBHA M3 Hero. YpasHenue Hephncra.
CrannapTHelif BOJOPOIHBIH MEKTPOI H BOJOPOJHASA IIKANA MOTEHIHATIOB.
'aneBaHMYecKkHe 37IEMEHTH H aKKyMYISTOPHL, HX YycTpoiicTBo H pabora.
IJIC u ee mameneHue. DnekTponu3. CyIHOCTE MEKTPOJHBEIX MPOLECCOB
NpH DJJeKTPOJH3e M MX [OC/AEIOBATENBHOCTh. DIEKTPOIH3 ¢
PacTBOPHMEIMH M HEPacTBOPHMEIMH 3NekTpojamH. 3akonsl @apazes.
Beixon mo Ttoky. [IpaktHueckoe npumeneHne snextposansa. Kopposus
META/UIOB H criasoB. Knaccudukanns KOppo3HOHHEIX cpell, paspyilieHHi
H mpoueccos. [lokasarenn ckopocTH Koppo3uH. XHMHYECKas KOPPO3HA.
DneKTpOXAMHYecKas KOppo3us ¥ (akTophl, BIHSIONIHE HA €e CKOPOCTE.
Kopposus B ecTecTBeHHBIX yCnoBHAX. 3ammrta oT KopposHH. OCHOBHEIE
daxTopsl PalHOHAIBHOTO KOHCTPYHPOBaHHA. JlernpoBanne
MeTa/UTHYeCKHX  MaTepuanos. M3menenmwe cocrtaa H  cBoilicTs
KOPPO3HOHHOH  Cpellbl.  DIEKTPOXHMHYECKas  3alMTa.  3allHTHBIE
TIOKPBITHA: BH/IBI, METOLI HAHECEHHA H 001acTH MPHMEHEHHS.

WnenTudukanns ONeMeHTHBIH M BelleCTBeHHBIH aHaTH3 o0bexToB. KadecTsenubii u
BEIIECTBEHHBIX KOJHYECTBEHHBIH aHanu3. AHATHTHYeCKHH CHrHaN, Kak HOCHTElb
00BEKTOB, Ka4ecTBeHHOH M KonWyecTBeHHOH HH(opMauuu 00 aHATH3HpYyEeMOM
3IEMEHTHI obnexte. [lonaTne o cneundHIHOCTH, CENEKTHBHOCTH H HHTEHCHBHOCTH
XHMHYECKOro AHATHTHYECKHX CHIHAIIOB. MET(}I[LI NOMYYEHHA aHATHTHYECKOr) CHrHana
aHa/H3a H H3MepeHHs ero HHTeHcHBHOCTH. Knacchdukauus MeTon0B aHannsa H HX
KpaTKas XapakTepHCTHKA.
OcHoBHble noHATHA |[lonuMephl Kak KOHCTPYKIHOHHBEIE MaTepHansl B NpHOOpPOCTPOSHMH.
opraHi4eckoii Meroasl mMoJy4eHHS ONHroMepoB H noauMepos. OpraHuueckue
XHMHH MarepHansl W H3JeNHs Ha HX OCHOBE. OKOIOrMYecKHil KOHTpOIb

HCMOJBE30BAHHA MOJHMEPHBIX MATEPHAIOB.

Tabaumua 4.1.2 - Cogepxanne AHCLHMILTHHEL H e MeTOJH4YeCKoe obecneuenne

Pasnen aucummuiHb! Buas! nes- Yuebuo- | ®opmel Texymero | Komne-
TEJBHOCTH | METOJHYECKHE | KOHTPOIS YCIeBae- | TEHIHHA
nek.,| Ne |Ne| martepmansl |MocTH (1o HeaenaM
gac| nab. |mp. ceMecTpa)
2 3 4 5 6 7
Beenenne. OCHOBHEIE XHMHYECKHE 2 |12 v-1,2.3 JiP 2, OIK-1
[IOHATHA H 3aKOHEL MV-1, MV-2 PP 3-4
3aKOHOMEPHOCTH NPOTEKAHUS XH- - 3 ¥-123 JIP 5 OIIK-1
MHYECKHX MPOLECCOB MV-4-6 PP 6-7
Crpoenne atoma 2 - V-1,.23 PP 9-10 OI1K-1
V-5, MV -8
Pacteophl 2 4 V-1,2,3 JIP 8 OIIK-1
V468
MY -7
CgoiicTea Bemecte,| 2 | 5,6 ¥-1,2 JIP 11 OIIK-1
KOHCTPYKIHOHHBIX MATEPHAIOB MW Y47 JIP 12




pabounx Ten MV-3.9
6 |OxucIHMTeNBHO-BOCCTAHOBHTENBHEE | 2 | 7-8 ¥-1,23 JIP 13 OITK-1
NpOIIECCHL. DNeKTPOXHMHYECKHE ¥-6,7 JIP 14
CHCTEMEI MVY-10, MY-12
7 |Hnpenrnduxauns BellleCTBEHHEN | 2 - v-1,2 PP 15-16 OIIK-1
O0BEKTOB, 3EMEHTH XHMHYECKOTr0 v-4,7
aHau3a
8 |OcHoBHEIE TOHATHS OpraHHdYeckoi| 2 - ¥-1,2 PP 17-18 OITK-1
XHMHH Y-4.7
PP — pacuetnas pabora, Orger JIb — or4er no naboparoproii paGote
4.2. Jlaboparopubie paboTsl # (HIH) NpaKTHYCCKHE 3aHATHS
4.2.1 - JlabopaTtopHsie paboTs
Tabnuna 4.2.1 - Jlabopatopusie paboTs
Ne Hamumenopanue naboparopHoii paboTs Obwem, uwac
1 2 3
1 Beojroe 3ansTre. O3HaKOMICHHE CTYIEHTOB ¢ paBHIaMH paboTel B nabopato- 2
PHH H TEXHHKH Oe3onacHocTH. KOHTPOIbL HCXOAHOTO YPOBHS 3HAHMIT
2 DKBHBAICHTHI MPOCTHIX H CIIOMKHBIX BEUIECTB. 3aKOH SKBHBAICHTOB 2
3 CKOpOCTE XHMHYECKHX PeaKiliii H XHMHYECKOE PABHOBECHE 2
- PaBsHOBeCHS B pacTBOpax 3NEeKTPOJIHTOBR 2
5 KommnexcHeie coequHeHHs 2
6 JKeécTrkocTh BOMIBI H CIOCO0B! €8 yeTpaHeHHs 2
T OKHCIHTENBHO-BOCCTAHOBHTENBHBIE peakiiy. [loBejleHHe METALIOB B arpec- 2
CHBHBIX CpeJax
g DNEKTPOXHMHHYECKHE MPOLIECCH 4
Hroro: 18
4.3 CamocrosTeasnas padora cryaenroe (CPC)
Tabmiua 4.3 — camocTosTensHas paboTa CTYAEHTOB
No Bpems,
pasens Haumenopanue pasaena (Temsi) Cpok 3aTpavyHBacMoe
G} JAUCIHILTHHEI BBHIMOJIHEHHS | HA BBINOIHEHHE
CPC, uac.
1 2 3 4
OcHOBHBEIE XHMHYECKHE TMOHATHS H 3aKOHBL OCHOBBI
1. 1-2 Henemu 16
XHMHYECKOH TepMOAHHAMHKH
Xumudeckas  KHHETHKa, KaTtaiu3.  PaBHOBecHe:
“ XHMHYecKoe H (asoBoe 3+3 B -
3. Crpoenne aroma. X HMHYECKAS CBA3D 6-9 Henenn 16
4. Pacteoph 10-13 Hemenn 16
OKHCTHTENBHO-BOCCTAHOBHTEIBHEIE peaKIiuy.
5 N 14-18 menenn 15,85
Hroro 79,85

5 Ilepeuens y4ebHO-MeTOAMYecKOe obecneueHne IS CAMOCTONTEILHOH paboTsl
00y4aI0MMXCH 0 THCHHILTHHE
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CTyIeHTB MOTYT IIPH CaMOCTOATENBHOM H3Y4EHHH OTENBHBIX TEM W BONPOCOB IHCLHILTHH
nonb30Barecd y4eOHO-HArNMAOHBIMH NocoOHAMH, Y4eOHBIM o00OpyZOBaHHEM H METOAHYECKHMH
pazpabotkamMn Kadenpe! B pabodee Bpems, ycraHoeneHHoe [lpaBunaMu BHYTpeHHEro pacrnopsaxa
paboTHHKOB.

Yuebuo-meroauueckoe obecneuyeHHe I8 CAMOCTOATENRHOH paboTel o0y4alOIMUXcHA Mo
JAHHOH JHCLHNIWHE OPraHH3yeTCH:

Bubauomexol ynueepcumema:

- Oubnmoreunsnt Qorn ykoMmaexkroBaH y4eOHOH, METOMMYECKOH, HAy4HOI, NEepHOIHYECKO,
CIPABOYHOMN H XYA0KECTBEHHOM nHTEepaTypoit B cootBercTBHH ¢ Y11 u nannoi PIIJI;
- HMeeTcs J0CTYI K OCHOBHBEIM HH(MOpMAIMOHHBIM 00pasoBaTeNbHEIM pecypcaM, HH(pOpMaIHOHHOH
Gaze naHHBIX, B TOM yHcne Oubnuorpapuyueckoil, Bo3MoXKHOCTS BeIX0aa B MHTepHeT.
kageopoii:
- nytem obecneyeHHs AOCTYMHOCTH BCEro HeoOXOmMMOro yueOHO-METOOHYECKOr0 H CIPaBOYHOIO
MaTepHaa;
- NMyTeM MpelOCTABICHHA CBEJCHHH O HATHYMH y4eOHO-METOAHYECKOH IHTEPaTyphl, COBPEMEHHBIX
MPOTPAMMHEIX CPEJICTE.
[IyTem pazpaboTkm:
- METOIMYECKHX peKOMEHIaluii, mocodnii Mo opraHH3alHe CaMOCTOATENBHOH paGoThl CTY/ICHTOB;
- 3a/IaHKH JUIA CaMOCTOATENBHOH padoThI;
- BOTNIPOCOB K 5K3aMeHaM;
- METO/IHYECKHX YKa3aHHil K BINOJHEHHIO naboparopHbix pabor.
munozpaghuen ynueepcumema:
-MOMONIE ABTOPaM B MOATOTORKE H H31aHHA Hay4HOI, ydeOHOI B MeTOAMYeCKOH THTEpPaTYPHI;
- YIOBIETBOpEHHE NOTPeOHOCTH B THPAKHPOBAHWM HAYYHOIH, y4eOHOH 1 MeToIHYecKol THTepaTypEL

6 ObpazoBaTebHbIE TEXHOIOTHHA

Peannzaums KOMIETEHTHOCTHOTO MOJAXOMa  NpPEeIYCMATPHBAET IIMPOKOE HCIONL30OBAHHE B
ofpa3oBaTebLHOM IMPOIEcce aKTHBHBIX M HHTEPAKTHBHBIX (opM mpoBeneHHS 3aHATHI B COYETAHHH C
BHeayJHTOpHOH pabotoii ¢ nensio (OpPMHPOBAaHHA YHHBEpCANBHBIX, 00Imenpod)eCcCHOHATBHBIX H
npodecCHOHANTRHEIX KomneTeHuui oOyuatommxcs. Cpenu takux ¢(opM mpoBeneHHs 3aHSTHII,
NpHMEHEHHE KOMIBIOTEPHBIX TEXHOJOTHH, NO3BOAAIONIMX MOJEIHPOBAaTh CTPYKTYPHl BEIIECTE,
XHMHYECKHE MPOMECCH, a TaK K€ CHMYIAIHA H pa3bop CHTyauui CBA3AHHBIX C XHMHYECKHMM
CHCTEMaMH H MPOIeCcCaMH.

Tabmuna 6.1 — MuTepakTBHEIe 00pa3oBaTeNbHBIE TEXHONOIHH, HCIONB3yEMBIE IPH POBE/e-
HHH ayJHTOPHBIX 3aHATHH

Ne | Hanmenosanme pasnena (Temel nexuun, | Mcenonesyemsie nHTepakTHBHBIE 00pasosa- |O0beM,
NMPaKTHYECKOro HiH JabopaTopHoro TENLHEIE TEXHOJIOIHH yac.
3IAHATHA)
1 | JlaboparopHoe 3ansTHe mo TeMe: «3JK- | Pabota B rpynmmax 2

BHBAIIEHTHI HPDCTBIK H CIOWHRIX BE-
[MEeCTB. 3aK0OH IKBHBAIEHTOBRY

2 | JlaboparopHoe 3ansaTHe nmo Teme: «Cko- | PemeHne cHTYalHOHHBIX 3a/1a4 2
POCTh XHMHYECKHX peaKiluii H ee 3aBH-
CHMOCTB OT pPas/IHYHBIX (aKTOpOB»

Jlekums paznena «Ceoiictea eemects, | CoctaBnedne HHQOPMAIHOHHEIX TEKCTOB H | 2
3 | KOHCTPYKUHOHHBIX MATEPHANOB H pa- | MCHTAILHLIX KapT
Gounx Tem»

3 | Jlabopatopras pabora: «Ké&ctrkocts | JlabopaTopHo-HeenegoBaTensCcKas  IEATENb- | 2
BOJIbI M criocoObl €€ yeTpaHeHus» HOCTb
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Jlaboparoproe 3amaTHe mo Teme: | Pemenne KOHTEKCTHBIX 3amay 2
4 | «OKHCIHTENLHO-BOCCTAHOBHTEIBHEIE
peakuuu. IloBenenue MerauloR B ar-
PECCHBHEIX CpEIax»
5 | Jlabopatoproe samaTHe mo Teme: | Pemenne npobnemuoil 3anaun 2
«['anpBaHMYecknii 3neMeHT. DnekTpo-
JTH3R
Hroro naboparopHuIX 3aHsTHI 10

7 @oHa OUEHOYHBLIX CPENCTB /IS NPOBEIEHHS NPOMEKYTOUHOH arrecTanmm
ofy4a0muxcs No JHCUHILIHHE

7.1 Tlepeuens KommeTeHUHii ¢ yKazanmeMm 3TanoB HX dopMHpoOBaHHE B mpolecce
OCBOEHHS OCHOBHOI npodeccHoHaNLHOI 00pazoBaTe bLHOI NPOrpaMMbI

Koa v HauMeHoBa-
HHEe KOMIIETEHIIHH

Otane! GOPMHPOBAHHA KOMIIETEHIIHI
H JMCHHILTHHEI (MOIY/TH) W NPAKTHKH, IPH H3Y4eHHH/ MPOXOKICHHH KOTOPBIX
(popMHApyeTCs JaHHAN KOMIETEHIIHA

Ha4YaIbHBIH

OCHOBHOH

3apeplIarOLHi

1

2

3

4

OIIK 1: Cnocoben
pelnaTh 3a1aqu
npodeccHoHATEHOH
JEATEINEHOCTH Ha
OCHOBE HCIIOIB30-
BAHHA TEOPETHYE-
CKHX H NIpaKTHYe-
CKHX OCHOB €CTECT-
BEHHEBIX H TEXHHYEC-
CKHX HayK, a TaKxe
MaTeMaTHYeCKoro
annapara

Bricinas MaTeMaTHKa

Mmxenepras B KOMIBIOTEpPHAsA rpaduka

Duizuka
Xumus

Mexanuka KHIKOCTH H raza
OCHOBBI TEXHHYECKOI MEXaHHKH
OcHOBEI 3NEKTPOHAKH | 3/eKTpocHab eHHs

Teoperuueckas MexaHuka
CrpoHTenbHble MATEPHAIE]
CrpouTensHas MEXaHHKA

VyebHo-03HaKOMHTENEHAA IPAKTHKA

IlogroroBka k mpouexype 3a-
OIMTHL H 3aU[HTa BBITYCKHOH
KBATH(QHKAHOHHOH paboTs

7.2 Onucanue mokasareiieli H KpHTepHeB OHEHHBAHHS KOMIETEHUHIl HA PA3IHYHBIX
Jranax ux GopMupoBaHHd, ONHCAHHE HIKAT OLeHHBAHMNS.

Kon IMokazarenw KpuTepuu 1 Kana oueHHBaHUA KOMNETEHLMH
KOMMETEHUMH/ | OLICHHBaHHA [Noporoesiii [NpoasunyThiil ypo- BeicokHii ypoBeHb
3Tan KOMMeTeHLMi YPOBEHb BEHb («oTnHuHOR)
fvrazsieaemen | (unduxamops: («ynosneTsopu- (xopowon)
Hazeanue docmuxcenus TeNnkHO)
Imana uz KOMAEmEHTUL,
n7.l) AKPENNEHHBIE 30
ducyrnIunon)
1 2 3 4 ]
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OIK 1

OIIK 1.1: Knac-
cHHUMpPYeT
BEIDpanHkle Gu-
JHYCCEKHE H XH-
MHYECKHE Mpo-
1eCChl, [poTe-
KarolHe Ha 00b-
exTe npodec-
CHOHATBHOIH
JCATEIBHOCTH

3naTh: TEOpETH-
YeCcKHe OCHOBBI
hr3HYeCKHX
MPOLECccos, Npo-
TEKalOIHX Ha
obbexTe npodyec-
CHOHATEHOH aes-
TENBHOCTH.
¥mersn: Teope-
THYECKHE OCHOBbI
(H3IAYeCKHX H
XHMHYECKHX
NpOLECcOoB, Npo-
TEKaIOIHX Ha
obsexTe npodec-
CHOHANBLHOH Jes-
TENBLHOCTH.

B OCHOBax nmpo-
eccronansHol
JIEATENBHOCTH
Baaners: nasel-
KaMH KraccHdu-
KalH#u BeIOpaH-
HBIX (PH3HYECKHX
NpPOLECCOB, NPo-
TEKAIONIHX Ha
obnbexTe npodec-
CHOHANEHOMH Jes-
TENBHOCTH

3naTh: TeopeTHYE-
CKHe OCHOBHI (hH3H-
HEeCKHX H XHMHYe-
CKHX IPOIIECCOB,
NpPOTEKAOIIMX Ha
obseKTe npodec-
CHOHAIBHOH 1Oed-
TENBHOCTH.

¥Ymern: Henonsso-
BaTh 3HAHHA O TEO-
PETHYECKHX OCHOBaX
(H3AUECKHX H XH-
MHHECKHX NpolLec-
COB, TIPOTEKAOIIHX
Ha o0BexTe npodec-
CHOHAILHO Jes-
TENBHOCTH.

B OcHoBax mnpodec-
CHOHATBHOH aes-
TEJIBHOCTH
Baaners: HaBEIKAMHE
KJIacCH(HKAIHH Bbl-
OpaHHBIX (H3HYe-
CKHX H XHMHYECKHX
NpOLECCOoB, MPOTe-
KalolMxX Ha 00LeKTe
npojecCHOHATBHOM
NeATeNbHOCTH

3nare: knaccuduka-
IHIO BEIOpaHHEIX (H-
3MYECKHX H XHMHYe-
CKHX IPOLIECCOB, Npo-
TeKaloUMX Ha o0BeKTe
npodeccHoHaTbHOR
NEATEIbHOCTH

¥YMerTh: NpHMEHATE
KJIacCH(HKALHIO BhI-
OpanHbIX QH3HYECKHX
H XHMHYECKHX Mpoliec-
COB, IPOTEKAKIIHX HA
obbexTte npodeccro-
HATBHOH JIeATe/IbHOCTH
Baaners: kiaccudu-
Kaiueii BEIOpaHHBIX
thuzHYeCKHX W XHMH-
YECKHX MPOLIECCOB,
MpPOTEKAIOIINX Ha 00b-
eKTe MpotheCcCHOHANL-
HOH JesATeILHOCTH.
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OIIK 1.2: Pema- | 3uars: Teoperd- | 3maTh: Teopernue- | InaTn: knaccudHKa-
€T HHKEHEepHEIe YeCKHE  OCHOBEI | CKHE OCHOBBI LHKD EHﬁpaHHbDE l'.l)}'[-
3aauy ¢ omo- | MATEMATHYECKO- | MATEMaTHYECKOro IHYECKHX H XHMHYE-
T | o amlapm BEK- | annapaTta BEKTOPHOMH | CKMX IIPOLECCOB, Mpo-
TOpHOH amreOpel. | anreOpel, AHATHTH- | TEKAIOUIHX HA 00BEKTE
HECKOTO aMlapa- | yyiery: npuMe- | weckol reoMeTpHE | IPODECCHORATBHO
Ta BEKTOPHOH HATH OCHOBHI Ma- | YMeTb: TNPHMEHSTH | JeSTelNLHOCTH
anreOpbl, aHATH- | TEMATHYECKOrO | OCHOBBI MATEMATH- | YMeTh: MPHMEHSTE
THYeCKOii reo- anmapara  BEK- | 4eCKOr0  annapara | KJ1acCH(MKaLuIO Bel-
METpHH ¥ Mate- | TOPHOH anreOpl | BeKTOpHO#H anrebpsl | OpaHHBIX pH3HYECKHX
R — B OCHOBaX IpO- | aHAMHTHYECKO#H H XHMHYECKHX Mpolec-
theccHOHANBLHOH | FeOMETPHH B OCHO- | COB, IIPOTEKAIONIMX Ha
aHanM3a
AEATENBHOCTH Bax npodeccHo- | obbexTe npodeccuo-
BJIMETB: HaBBI- HAILHOH JeATeNIbHO- HANBHOH JACATCIBEHOCTH
KaMmu dopMynH- | cTH Baaners: knaccudu-
poBaHus M pemie- | Biagers: HasbikaMu | Kalueil BRIOpAHHBIX
HHS HHKEHEPHBIX | GOPMYIHPOBAHHA H | DHU3HYECKHX H XHMH-
H TEXHOJIOIrHYE- PELICHHA HHKEHED- HECKHX MMpOLECCOoB,
CKMX mpobneM ¢ | HBIX H TEXHONOTHYe- | NPOTEKAIONIHX Ha 00b-
NOMOMIBIO MaTe- | CKHMX NpobieM ¢ He- | exTe npodeccHOHANb-
MAaTH4ECKOI'O al- | MoJIb30BaHHEM Ma- HOH JIeATeTbHOCTH.
napara BEKTOp- TEMATHYECKOro an-
HO# anredpsi napara BeKTOPHOIH
anredpel, aHATHTH-
YeCKOH reoMeTpHH
OIIK-1.3: Pema- | 3naTs: ypaeHe- | 3uaTe  ypaBsHenus, | 3HaTh YpaBHEeHHs,
€T }’p&BHEHHH, HHA, OIMHCEIBAKD- | ONHCBIBAIOIIHE OC- | ONHCEBAKOIIHE OCHOB-
ONMCHIBAIOIIME | M€ HEKOTOphIE | HOBHBIC (PH3HYECKHE | HBle (H3HuECKHE mnpo-
ocHOBHEIE  H- | QpH3HYecKHe MPOLECCHl, C MPHME- | LECCHl, ¢ MPHMEHEHHEM
3HYECKHE [po- | MpoNecchl. HEHHEM METOJOB | METOJIOB JTHHEHHOH
HeCCHl, C MpHMe- | VMeTh: npuMe- | NHHelHo#H anrebpel. | anrebpel H MareMarH-
HEHHEM MCTOOOB | HATE MoJIYYICH- YMmers: [IPHMEHATL | HECKOID AHATH3A.
nHHeHHOH  an- | Hele 3HaHHA O | ypaBHEHHH, OMNHCH- | YMeTh: NPHMEHATD
reOpel M MaTe- | pH3IHYECKHX BAalOIIHE OCHOBHEIC | YDABHEHHA,  OIHMCHI-
MaTHYECKOTO nporeccax (QuiMuecKkHe  Npo- | BAaKOLIHE OCHOBHEIE
aHanH3a B OCHOBaxX IMNpo- | LHECChl, C IPHMEHE- ¢I1{3H'-IEGKHE NpoLEeCCH,
(eccHOHANBHOH | HHEM METOIOB JH- | ¢ NMpPHMEHEHHEM MeETo-
JIeATeNLHOCTH HeiiHo# anredpsi NIOB MHHEHHO# anredpsl
Baaners: Hasel- | B OocHOBax mpodec- | H  MareMaTHYECKOro
KaMH GopMmynan- | cHOHaNBHOH  jes- | aHank3a
POBaHHA H pellle- | TeABHOCTH B OCHOBax npodeccuo-
HHA ypaBHeHHi, | Biagers: HaBbIKaMH | HATBHOH JeATEIBHOCTH
ONHCBIBAIONIHX tdopmynupoBanus 1 | Biagers: HaBRIKAMH
OCHOBHBIE ()H3H- | PEIICHHN ypaBHe- (popmyaHpOBaHHS H
4ecKHe npoliec- | HHl, ONHCHIBAIOINHX | PEICHHS YpaBHEHH,
Chl. OCHOBHBIC lf]}HSI{‘IE- OIMHCBIBAROIIHY OCHOB-

CKHE NpOIIeCcCH
[IpHMEHEHHEM METO-
JOB NHHEHHOH an-
re0Opl.

Hble (hH3HYECKHE NPO-
IECCHI IPHMEHEHHEM
METO/IOB THHEHHOH
anre0pel U MaTeMaTH-
YECKOro aHaIM3a
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7.3 Tunoseie KOHTPOIbHBIC 32JAHHS WIH HHbIE MATEPHAIbI, HEOOXO0AHMBIE 118 OUEHKH

HABBIKOB H (HJH) ONbITa
dopmupoBaHHS KOMIeTeHIHIiT B mnpouecce

obpasoBaTe/IbHOI MPOrpaMMbI

OCBOCHHA

AeATEILHOCTH,

XApaAKTEPH3YIOMHX ITAMNbI
OCHOBHOH mpodeccHOHAIBHOMH

Tabmana 7.3 Ilacmopr KOMIUIeKTa OIEHOMHBIX CpENCTB IS TEKYHIEro KOHTPOIS

YCIEBAEMOCTH
No Pasnen Kon koutpo- | Texuonorus dop- | Ouenounsie cpencta | Onucanne
n/n | (TeMa) AMCUMIUIHHBI | JIHpPYeMOii MHPOBAHHA HAHMEHO- NeNe KA
KOMITETEHLIHH BaHHE 3ajlaHHii |OLICHHBaHHsA
(unm eé€ gyacTH)
1 2 3 4 5 6 7
1 |Beenenne. OCHOBHBIE OI1K-1 Jlexius KOH- 1-5 Cornacro
XHMHYECKHE [MOHATHA JlaGoparopnas pabota| TponsHele | MV-1 tabn. 7.2
H 3aKOHBL. CPC BONpOCHI K | MYVY-2
JIP,
PP
2 |3axkoHOMEpHOCTH OINIK-1 Jlexuua KOH- 1-5 Cornacro
NPOTEKAHHA XHMHYe- Jlaboparopras pabora| Tponssie | MV 4-6 | Ttabn. 7.2
CKHX MpPOIIECCOR CPC BOIPOCH K
JIP,
PP
3 |PactBopm OIIK-1 Jlekuns KOH- 1-5 Cornacho
Jlaboparophas pabora| TponeHele | MYVY-8 Tabn. 7.2
CPC BOMPOCH K
JIP,
PP
4 |Crpoenne atoMa OITK-1 Jlexuns 1-5 Cornacuo
CPC PP MYVY-7 | Tabn. 7.2
5 |CgoiicTea BemecTs, OIIK-1 Jlexuns KOH- 1-5 Cornacuo
KOHCTPYKLHOHHBIX Jlaboparophras pabora| Tpomeaeie | MY-39 | Tabn 7.2
MaTepHaloB H CPC BONPOCH! K
pabounx Ten JIP
6 |OxHCIHTETBHO- OIIK-1 Jlexnus KOHTPO!IIb- 1-5 Cornacho
BOCCTAHOBHTE/IbHBIE Jlaboparopras pabora| neie Bonpo-| MY-10, tabn. 7.2
NPOIECCHI. CPC ceik JIP | MY-12
DneKTpOXHMHYECKHE
CHCTEMBI
7 |UnenTudukanus OITK-1 Jlexuus PP 1-30 Cornacao
BELIECTBEHHBIX CPC Tabn. 7.2
ODBEKTOB, 3EMEHTHI
XHMHYECKOro
AHANTH34
8 |OcHoBHBEIE NOHATHS OIK-1 Jlexkuns Tect 1-5 Cornacro
OpraHH4ecKoi XHMHH CPC Tabn. 7.2

ITprMeps! THNIOBBIX KOHTPONBHLIX 3a/1aHHi /1S IPOBEIEHHS TEKYIIET0 KOHTPOIS

yCIIeBaeMOCTH

Bonpockt & Tectosoit hopme no pasneny 8 «OcHOBHBIE HOHATHS OPraHHYECKOH XHMHIY»
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1. Opranuveckas XMMHS H3y4aeT

A) KommiekcHbie coelHHEHHS

B) Coenuuenns yrieposa 1 MX IpeBpallieHus

C) CoenHenHs a30Ta M HX NpeBpalleHHs

D) OxucnnTensHO-BOCCTAHOBHTEILHEIE IPOIIECCH
E) CroiicTRa HEOpPraHHYECKHX COEIHHEHMIT

2 I'eomeTpuyeckas (NMpocTpaHCTBEHHAN ) H30MEPHS - TO
A) [Monoxenue GyHKIHOHANEHOH IPYIINE B MOJIEKYIIE
B) [Monoxexne yriaepoaHoil eny B IPOCTPAHCTRE
C) Bsanmononoxerne GyHKIHOHATBHBIX [PYIIT
D) Luc -tpanc
E) Ilonoxenne KpaTHOii CBA3H B MOJIEKYIIE

3. Jmuna C=C cpssu:
A) 0,134 um
B) 0,140 am
C) 0,105 am
D) 0,154 um
E) 0,120 am

4. Muoroo0pa3ne opraHH4YecKuX coeHHeHHii o6ycn1oBneHo

A) OKHCIHTEIBHO-BOCCTAHOBHTEILHEIME CBOMCTBAMH Yriepoaa

B) CnocoGHOCTEIO aTOMOB YT/Iepo/ia COeqHHATECS MEKIY coOO0H 1 06PasOBLIBATE Pa3THYHEIE LENH
C) CnocobrocTsi0 00pa30BEIBATE PasIHYHbIE (YHKIMOHATLHEIE MPYIITIHI

D) CnocoGrocTsio aToMa yriepoja 00pasoBsIBaTh JOHOPHO-AKIENTOPHBIE CBA3H

E) Crpoennem sipa aroMa yriepoja

5. OYHKUHOHAIBHAS IPYIINA AlbICTHI0B HA3BLIBAETCH
A) I'mpokcHIbHOM

B) Keronorpynnoii

C) KapbornasHoit

D) AMuuorpynmnoii

E) Kapboxcunsroii

6. DyHKIHOHAIBHAS IPYINA CIHPTOB HA3bIBAETCA
A) HHTpOTrpymIa

B) amunorpynna

C) rugpokcorpynna

D) kapbokcun

E) kapGonun

7. Pycckuii yaeHblIi, BIIepBhIE MOMYYHBIIN Kay4dyK
A) Qasopekuii

B) MakoBHHKOB

C) bytnepos

D) Jlebenes

E) 3unaun

8. Ilponecc coeMAenus MHOTHX OJIMHAKOBBIX MOJIEKY)1 B Gonee kpynubie 6e3 06pazoBanns MOGOUHBIX
NPOJYKTOB HA3BIBAETCS
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A) Peaxune#t saMeleHAs

B) Peakuue#i runparannn

C) Peaxumeii noaMepH3anun
D) Peakuneii runpupopanus

E) Peaxumeii nonukoHaeHcalHy

9. [o cmocobam nmony4eHHs MOJAMMEDPB JENATCH TONBKO HA
A) HaTypa/ibHbIE H XHMHYCCKHE

B) cHHTeTHYeCKHE H HCKYCCTBEHHEIE

C) HcKyccTBEHHBIE H XHMHYECKHE

D) xumuyeckue

E) npaponasie

10. M3omeps! oTaIHYalOTCS APYT OT Apyra:

A) XHMHYECKHM CTPOCHHEM

B) Yncnom aromoe yrieposa u Bogoposa

C) KauecTBeHHEIM H KOJIHYECTBEHHEIM COCTABOM
D) Obmeii popmynoit romonorngeckoro psaa

E) Oxpackoii

11. BanenTHsiit yron npu sl:r2 — rHOpHAH3AIAH MEeKTPOHHBIX 006/1aK0B
A) 120°

B) 105°

C) 109°28°

D) 180°

E) 107°

12. Cornacto Teopru «BuTanuama» opraHHyeckue BEMIECTBA MOTYYAlOT TOMEKO
A) B IPOMBINLIEHHOCTH

B) u3 Heopranuyeckux BelllecTs

C) npu npeBpalieHHy OIHHX OPraHHYECKHX BEIIECTB B JAPYIHE

D) nox BiusHHEM «KH3HEHHONH CHIBI)

E) B naboparopun

13. BemecTsa 0/I4HAKOBOTO COCTaBA, HO PA3THYHOIO CTPOSHHS C PA3IHYHBIME CBOHCTBAMH HA3BIBAIOT
A) H3otonamu

B) ITomamepamu

C) Hsomepamu

D) N'omonoramu

E) Ananoramu

14. Yuenslii, co3taBuImii TEOPHIO CTPOCHHS OPrAHHYECKHX BEIECTB, OCHOBY COBPEMEHHO XHMHH
A) INasnos WU.IT.

B) bepuenuyc H.51.

C) Bytnepor A.M.

D) bopomnn A.IL.

E) Mennenees JT.H.

15. BosokHa — IONHMepEI, KOTOpPEIE
A) HEe MOT'YT BREITATHBATHCH

B) amopdubie 1 pazseTBICHHBIE

C) uMeloT BEICOKYIO TBEPAOCTE
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D) pacnonaratoTcs ¢ BBICOKOH YNOPAI09EHHOCTRIO
E) He ropar

16. CoenuHeHnS, CXO/HBIE 0 XHMHYECKHM CBOHCTBaM, COCTABY, CTPOSHHIO, OTIHYAIOIIHECS HA IPYII-
ny CH: nasbiBaroT

A) Hzotonamu

B) Yraesonopoaamu

C) l'omonoramu

D) Ananoramu

E) Hzomepamu

17. I'pymry aToMOB, ONpee/IsioHX XapakTepHble XHMHHECKHE CBOMCTBA JaHHOTO KIIACCa BEUIECTB,
Ha3bIBAIOT

A) CTpYKTYPHEIM 3BEHOM

B) N'omonorugeckoii pasHocTeio

C) [Tomamepom

D) Pamuxanom

E) ®yaximonansHoi# rpynmnoit

18. B oTiHune OoT HeopraHMYeCKHX BellecTB OONBIIHHCTBO OPraHHYeCKHX COeIHHEHHI
A) TYronaBgH

B) nerxonnaskx

C) meneryun

D) anexTponuTHI

E) neropiouu

Kontponeneie Bompocel k nabopatopuoii pafore mno pasgeny 6  «Oxucnurensuo-
BOCCTAHOBHTENBHBIE NIPOLECCHL. JNEeKTPOXHMHYECKHE CHCTEMBI»

1. JlafiTe noHATHE CTENEeHH OKHCIeHHA (C. 0.)7

2. Kak onpesiefnTh €.0. JUIs MEMEHTOB, BXOAAMMX B COCTAB MOJIEKYJ HIIH CIIOKHBIX HOHOB? [Iph-
BEIIMTE IPHMEPEL.

3. Kakue peakiiuu OTHOCATCH K OKHC/IHTENBHO-BOCCTAHOBHTENLHEIM peaKiinsam?

4. JlaiiTe noHATHE NPOLIECCOB OKHC/IEHHS H BoccTaHOBNeHHA. [IpuBenTe npuMephL.

5. Yro HaswiBaeTcs oxkHcaATeneM? Kakue 31eMeHTH HiIH HX COSJHHEHHS C TOYKH 3PEHHA CTPOSHHS
3/IeKTPOHHOH 0007109KH aTOMa NPOABIAIOT OKHCIHTENbHEIE cBolicTBa? ['ne B [ICD pacnonararorcs
TaKue eMEHThI?

6. Yro mHaseBaeTcs BoccraHOBHTeNeM? Kakue 2/1eMEHTHI WM HX COCIHHEHHS C TOYKH 3pEHHS
CTPOEHHS 3/1eKTPOHHOI 000NI0YKH aTOMa NPOARIAIOT BOCCTAHOBHTENLHBIE cBojicTa? [ne B [1CD
pacnonaraloTes TaKHe NeMEHTRI?

7. Halite nOHATHE OKHCIHTEILHO-BOCCTAHOBHTENbHOM nRoHCTREHHOCTH.,

8. UHro npoHCXOAHT ¢ OKHCIHTENEM M BOCCTAHOBHTENEM BO BpeMs OKHCIHTEILHO-
BOCCTAHOBHTEIBHEIX MTPOLIECCOR?

9. Kakne OKHCIHMTEIBHO-BOCCTAHOBHTEIEHBIE PEaKIHH MOKHO OTHECTH K PEaKIHAM MEXMOJIEKY-
NSPHOrO OKHCNeHHA-BoccTanoBnenua? [IpuBeaure npamepsl.

10. Kakne OKHCIHTENBEHO-BOCCTAHOBHTEBHBIE PEAKIIMH MOMKHO OTHECTH K PEaKIMAM BHYTPHMO-
NeKyIAPHOTO OKHC/IeHHA-BoccTanoBNenns? [IpuBemiTe npuMepsi.

11. Kakue OKHCIMTEIbHO-BOCCTAHOBHTENLHEIE PEAKIHH OTHOCATCA K PEaKIHAM IHCHPONOPLHO-
HHPOBaHHA (CaMOOKHCIeHHA-caMoBoccTanoRNeHN s )? [IpiBeIHTe IPHMEpEL.

12. Kakoii fananc QomkeH BbUIEPKHBATECA B OKHCIHTENLHO-BOCCTAHOBHTENBHEIX peakimax? Kak
3TO JIOCTHIaeTcs?

13. Jlafite noHATHE METOIY NIEKTPOHHBIX YpaBHEHHIA.
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14. laiite nousTHe METOIa 3IEKTPOHHO-HOHHKIX YPaBHEHHI (NOTYpeaKiHit)

15. Kak paccumThiBaeTCs SKBHBANCHTHAS Macca OKHC/IHTEN H BoccTaHosutens? [lpusenure npn-
MEPEL.

16. Kakue cBoiicTsa MposBIAIOT CBOGOIHEIE METAILIE B OKHCTHTENBHO-BOCCTAHOBHTEBHEIX peax-
mHax?

3ananus pacuetHoif paboThl no pasaeny 4 «CTpoenne atoMa»
3AJJAHME 1.

Jlns aneMeHTOB, IPHBEACHHBIX HIMKE:

1) YkakuTe nonoxenHe seMeHTOB B mepHojawdeckoii cucreme J|M. Menneneesa (nopaakoBkIi
HOMEp, HOMED NEPHO/I, HOMEP I'PYNILL, HOATPYIIY, MEKTPOHHOE CeMeHCTBO);

2) HanHIIUTE 31eKTPOHHBIE KOHQHIYPAIHH ATOMOB;

3) NoA4YepKHHTE BANEHTHBIE 3EKTPOHEL

Jlns moaHepKHYTOro 3MeMenTa:

1) u300pasuTe cxeMaTHYECKH BO3MOMKHEIE BO3OYKICHHBIE COCTOSHHA ATOMA:

2) onuuATe CocTosAHME POPMHPYIOLIETO HIEKTPOHA ¢ MOMOIIBIO HAGOPa KBAHTORBIX YHCET:

3) Ha OCHOBAHHH CTPOCHHS 3/IEKTPOHHOH 060MOYKH aToma NOAYEPKHYTOTO 3JIEMEHTa,
0OBACHHTE, KAKHE BATCHTHOCTH H CTENEHH OKHCICHHS OH MOKET NPOSABIATE;

4) HANMIIKTE /LIS HEro MeKTPOHHEIE GOPMYIIE! B HH3MIEH H BhICIIEH CTENeHH OKHC/ICHHS:

A, JIuTnii, GpoM, LHPKOHHMIL;

b. Marmwuii, onoso, #iox;

B. Harpuii, kxpemunii, kobaneT;

I'. ¥rnepon, cypema, Mapraseir;

J. Crponumii, x10p, THTaH.

3AJTAHHE 2.

ITonb3ysick MepHOTMYECKOH CHCTEMOH 3MEMEHTOB M 3/EKTPOHHBIMH (opMmyIaMH aToOMOB,
cocTaBbTe (POPMYIBl BOZOPOAHBIX COCIHHEHHH, OKCHIOB H TMAPOKCHIOB, YKA3AHHEIX 3JEMEHTOR (c
YHETOM BOSMOMKHBIX CTENEHEH OKHCNeHH:). ONHIIHTE CBOACTBA OKCHIOB H MHAPOKCH/IOB, IPHBEIHTE
YPaBHEHHS COOTBETCTEYIOIIHX peakinii.

A. MBnubsk

b. Cenen

B. Nepmanmni

I'. Cypema

J. Cepa

3AIAHUE 3

B kaxnoi u3 npuBeIeHHBIX nap BeibepuTe:

1) gacTHiy, HMelomyio GonbluKii pamuyc;

2) 4acTHILY, HMEIOILYH GoNbIIM epBLIi NOTEHIHAT HOHH3AITHH;

3) 4acTHILY C MEHBLUINM 3HAYCHHEM 3/IEKTPOOTPHIATETHHOCTH.

OGocnyiite cpoii 0TBET, HCIONE3YS CTPOCHHE ATOMOB M HOHOB, NEePHOIHYHOCTE H3IMEHEHHA
CBOHCTE

A:1)Cu-Cu”,P-As; 2)He-Li,Be-B; 3)P-S,Na-K.

B: 1) V¥*-V¥* B-C; 2)V-Nb,Mo-W; 3)Mg-Cl,F-1J.

B:1)S-S*,Zr-Hff 2)Cl-Br,P-S§; 3)Li— 0, Ca- Ba.

I:1)Zn-Zn™,Li-Rb; 2)Al-Na,K-Cs; 3)Be-C,Se-S.

O:1)Br-J,C-0; 2)P-As,Mg-Ba; 3)Si-Cl,N-F.

[TonHOCTEIO OLEHOUHBIE MATEPHAL  OLEHOYHBIE CPEACTBA [UIS MPOBEIEHHS TEKYILEro KOoH-
TPOIA yCNEeBaeMOCTH npeacTasnensl B YMM no aucummmge.

Tunoseie 3a1anus 115 NPOBE/ICHAS NPOMEKYTOUHOH aTTECTALMH 06YYAIOIHXCA
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Ilpomexcymoynas ammecmayus NO JHCLHIUIHHE NPOBOAHTCA B (GopMe 3K3aMeHa. JK3aMeH
NPOBOAMTCA B BHE 0JaHKOBOIO TECTHPOBAHMA.

Jlns TecTHpPOBAHHA MCHONBL3YIOTCH KOHTPONBHO-H3MepHTeNbHble MaTtepuansl (KMM) — onpo-
Chl H 3aJ]aHHA B TeCTOBO# (opme, cocTaBnsionme Oank TecToBrIX 3ananuit (BT3) no aucunninye, yr-
BEPMKICHHBI B YCTAHOBRICHHOM B YHHBEPCHTETE NOPSAJIKE.

[TpoBepseMBIMH Ha NMPOMEKYTOYHOMH aTTECTAIHH MEMEHTAMH COIEPKAHHA ABISIOTCH TEMBI
JMCIIHILIHHBL, YKa3aHHble B paszjene 4 Hacrosmedi nporpaMMsl. Bee TeMBl JHCHHIUIHHEL OTpakeHbl B
KHM B pasasix goasx (%). BT3 exmoyaer B ceba ve menee 100 3a1anuii ¥ NOCTOAHHO NOMOJIHAETCA
bT3 xpanurca Ha OymaxkHOoM HOcHTene B coctaBe YMM u anexrponnom Buze 8 IUOC yuusepcure-
Ta.

Jina npoBepKH 3Haxuii HCTIONB3YIOTCA BOMPOCH! H 3a1aHKA B pa3MTHYHLIX Gopmax:

— 3aKpeITOH (¢ BEIOOPOM OTHOTO HIIH HECKONLKHX NPaBH.ILHBIX OTBETOB),
— OTKPBITOH (He0OXOAHMO BIIHCATH NPABHIIBHBIH OTBET),

~ HAa YCTAHOB/IEHHE PABHILHOH NOC/IEIOBATEIEHOCTH,

— HAa YCTAHOBIICHHE COOTBETCTBHS.

Yumenun, naswixu (onvim deamenbHocmu) u KoMHemMeH YUY TPOBEPIIOTCA ¢ MOMOIIBI0 KOMITE-
TEHTHOCTHO-OPHEHTHPOBAHHBIX 3a/1a4 (CHTYAUHOHHBIX, IPOH3BOJACTBEHHLIX HIIH KeifiCOBOro XapakTe-
pa) B pasIHYHOTO BHIA KOHCTPYKTOpoB. Bee 3a1a4n ABafOTCH MHOroXoa0BsiMi. HekoTopsie 3aaa4m,
MPOBEPSAIOIIHE YPOBCHE CHOPMHPOBAHHOCTH KOMIETEHIIHH, ABIAIOTCS MHOTOBAPHAHTHBIMH. YacTs
YMEHHH, HABBIKOB H KOMIICTCHIIHI NpAMO He OTpakeHa B (hopMyIHPOBKax 3amad, HO OHH MOIYT ObITh
MPOSBIEHE! 0DYYAIONIAMHCSH NPH HX PelIeHHH.

B kaxneii sapuant KMM BrmovaloTcd 3anaHns no KaxkIoMy NpOBEpSeMOMY 3JEMEHTY Co-
AEpKaHHs BO BCEX NEPEYHCICHHBIX BhINE (OPMAX M pasHOro YpoBHs croxHocTH. Takoil dopmar
KHM nossonser 00BEKTHBHO ONpPENENHTE KAYECTBO OCBOEHHA 00YHAIOIIMMHECA OCHOBHBIX JIEMEHTOR
COJIEpAKAHNA JTUCIHILTHHEL H YPOBEHb CHOPMHPOBAHHOCTH KOMIICTEHIIHH.

[TpaMeps! THNOBBIX 3anaHKi 14 MPOBEIEHHA NIPOMEKYTOYHOH arTecTanuy o0ydaromHXCcs

3anaHue B 3aKpeITOH dopme:
I'nopomus Alx(SO4); yennueaercs npu nobaeieHHn
A.H;SOy B.KOH B.ZnSO; [I'.Na)SO;
Omsemui: 1. A,B. B 2.5,B,T 3.A,B 4. b, T

3ananue B OTKPHITOM dopme:
KonuyecTeeHHO PACTBOPHMOCTE BEIIISCTRA OMNPENENACT MAKCHMATEHOE YHCIIO rpaMMOB BELLIECTRA, KO-
Topoe pacteopserca B 100r Boas! npr JaHHOH Temneparype.
Kaxoii nps 3170M nony4anThes pacteop?

3ajlaHHe Ha YCTaHOBIEHHE MPABHIBHON NMOCIEI0BaTEIEHOCTH,
PacnonoxuTe BemecTsa B NOPsSIKe YCHISHHA HX OCHOBHBIX CBOHCTE:
A. THIPOKCH]I MarHus;
b. rHApOKCH] MArHu4;
B. ragpokcua kanbima;
I'. raapoxcua bepunana;
J1. THAPOKCHI CTPOHIIHA

J | | |

3ajanHHe Ha YCTAHOBJIGHHE COOTBETCTRHS:
VYcranoBHTE COOTBETCTBHE MEXAY HOpMYyIOH COMH H NPOAYKTOM, 00pasyOIMMMCS Ha HHEPTHOM aHO-
JE IpH 3[IeKTPOJIH3E €€ BOJHOI0 pacTBopa: =



1) Nal

2) BaCl;
3) AgNO;
4) KNO;
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A) H,
b) I
B)NO
I Cl,
)N,
E) O,

KomnerenTHOCTHO-OpHEHTHPOBAHHAS 3a7aua:

MoxHo 11 Henonp30BaTH Belpa M GAYKH W3 OUMHKOBAHHOMN JKecTH

BECTKOBBIX MOOEIOYHEIX PacTBOPOB?

Omsem: L{nHK — XHMHYECKH aKTHBHLI METAaN,

AIS MIPHIOTOBJIEHHS H3-

JIETKO PacTBOPACTCA B KHC/IOTAX, & IPH Harpe-

BaHuM W B menoyax. [Tostomy, B cycnensun Ca(OH), uunk OyZeT o4eHb MeICHHO PacTBOPATHCH.
Kpome Toro, Hy®KHO YYHTHIBATE, 4TO OIHHKOBAHHAS NOBEPXHOCTE OaKa MOKPHITA TOHKOMH MIeHKOH OK-
CHIA IHHKA, KOTOPBIH ABIAETCA aM(POTEPHBIM OKCHIOM H MOMKET PacTBOPATBECA KaK B KHCIIOTax, Tak M

B IIEnoyax:

Zn(OH);+Ca(OH),+H,0=Ca[Zn(OH)s].
MOo:KHO ciieniaTh BEIBOJ O TOM, 4TO B IIPHCYTCTBHH GOJee NOIXOASIIEH eMKOCTH MOMHO BOC-

TIOIB30BATECA H OLHHKOBAHHOMH JKECTHIO, HO ITOT Marep

otromenno Kk Ca(OH)y

HAJl HE ABJISETCH XHMHYECKH HeHTpaTbHEIM 1o

[ToNHOCTEIO OLEHOYHEIE MATEPHANIBI H OLEHOUHEIe CPEICTBa U4 MPOBENCHHS NPOMEKYTOYHOM
aTTecTalHuH 00y4alomuXcs npeacTasiensl B YMM no auMcimmkibe.

7.4 Meroan4eckHe MaTepHaabl, 0N
YMeHHi, HABBIKOB H (HJIH) ONBITA JesTelb

KOMIEeTeHIHi

Peled0mue npoueIypbl OUEHHWBAHHSA 3HAHHII,
HOCTH, XapaKTepH3YIOIHX 3Tankl GopMHpOBaHHS

Ilponeaypsr oueHnBanus 3HaHmii, YMEHHH, HaBRIKOB M (MIH) omnbiTa JAeATENBHOCTH,

XapaKTepH3YIOMMX  3Tanbl
HOPMATHBEHBIMH aKTaMH YHHBEPCHTETA:

- Ilonoxenne I1 02.016-2018 «O 6amisHo-

(opmuposanus

o0y4eHHS 10 JHCUMILTHHAM (Momymsam)

00pa3soBaTe/IbHEIX MPOrpaMM;

KOMIIETEHUHH,  peryampyiorcs

M [PaKTHKAM [pH

CAEAYIOUIHMH

PEHTHHIOBOH CHCTEME OLCHHBAHHS PE3YILTATOR

OCBOCHHH o0yyalmuMHacH

- METOZMYECKHE YKa3aHH, HCMOMb3yeMble B 00pa3oBaTebHOM IIpolecce, YKa3aHHEIE B CIIHCKe

NHTEPATYPSI.

Hns mexywezo xonmponn yenesaemocmu mo JAHCUHILTHHE, B pamKax

JeHcTBYIOMIEH B

YHHBEPCHTETe OannbHO-peHTHHIOBON CHCTEMBI NPHMEHAETCA CHCAVIOMHA NOPIJOK HAYHCIEHHS

Gamnos:
Tabmuna 7.4 — [Nopagok Haunchaenus 6anioB B pamkax BPC
DopMBI TEKYIIEr0 KOHTPOJIA Munnmanbhbii Gann Makcumanbubii Gamnr |
Gann| npumedanne Oann | mpumeuanue
1 2 3 4 5
Jlaboparopras paGota Ne 1 «Beoamnoe 1 Beimonuun, nons 2 | Bumonuun, gons npa-
3ausTHe. KoHTpoms HeXoqHOro ypoBHs NPaBHIILHLIX OTBETOB BHJIBHBIX OTEETOB Dostee
IHAHHI» Menee 50-80% 80 %
JlaGoparopras pabora Ne 2 «DxeuBa- 2 | Bemonumun, obopmun | 4 Bemomnun, odopmun
JIEHTHI IPOCTHIX H CJIOKHBIX BELECTB. OTHET, BHINOTHHI oT4éT, Bemomann JIM3,
3aKoH IKBHBAIEHTOBY JIU3, zammra 50-80% samuTa 6onee 80%
HuausuayaneHoe 3ananme No 1 «Ochos- | 2 Bemonuun, npaguie- | 4 |Bemonuun, npasHJib

HEIE MMOHATHA H 3aKOHBI XHMHH»

HBIX OTBeTOR 50-80 %

0TBETOB Donee Ei}“ﬁ
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Wumusuayansroe sananue Ne 2 “OcHo- 2 | Bemonnun, npasune- | 4 BINOIHKI, NpaBHIBH
Bbl XHMHYECKOH TepMOIHHAMHKH" HbIX oTBeTOB 50-80 % otseToB Oonee 80%
Jlaboparopnas pabora Ne 3 “Ckopocts 2 | Bemonnun, odopmun | 4 Beimomaun, obopmun
XHMHYECKHX PeaKklHii H XHMHYECKoe OTYET, BHIMOMHHI otuér, Bemonann JIU3,
paBHOBecHe™ JIM3, samura 50-80% sammta Gonee 80%
Jlaboparopras paGota Ne 4 «Paesosecus | 3 | Bemonuun, opopmun| 6 | Bemommmn, otopmun
B PacTBOpax 1EKTPOIIHTOBY OTYET, BBINOIHHII oT4€T, BeimonHun JIU3,
JAH3, zammra 50-80% samuTa donee 80%
Jlaboparopuas paGora Ne 5 “Komnneke- | 2 (Bomonnmn, odopmun | 4 | Bemonsu, odopmin
HEIE COeIHHEHHA™ OTYET, BRIMNOTHHI oTu€T, Bmonuun JJHU3,
JIN3, samura 50-80% 3amuTa Gonee 80%
Jlabopatopras pabota Ne 6 «Kécrkocts | 1 |Bemoanun, opopmun | 2 | Bemonmun, obopmu
BOJIEI H croco0sl e€ yeTpaHeHH» OTYET, BEINOIHHI oT4€T, Bemmomaun JIU3,
JIMU3, sammra 50-80% sammTa 6onee 80%
Hunuennyansuoe sananue No 3 “Crpoe- | 2 | Bumomuun, npaewis- | 4 BIIIOJTHHIL, TPaBHIIBHEINY
HHE 3IEKTPOHHO# 000109KH atoma”™ HbIX oTBeToR 50-80 % oteetor Gonee 80%
JlaGopartopras pabora Ne 7 “OBP. ITo- 2 |Bemonsun, opopmun | 4 | Bemonuun, odopmun
BEJICHHE METAIJIOB B ATPECCHBHEIX Cpe- OTYET, BEINOIHKII OTYET, BeImonHua JIU3,
nax” JIN3, zammra 50-80% zamuTa Gonee 80%
Jlaboparopuas paGora Ne 8 “Onexrpo- 3 |Bemonsnn, opopmun | 6 | Bemomsmn, odopmmn
XHMHYECKHE ITPOLecchl” OTYET, BEIMOIHHI oT4éT, BemonHua JI13,
JIM3, sammra 50-80% 3amuTa 6onee 80%
Huauennyansroe sananue Ne 4 “Kowm- | 2 |Bemonuum, npaBwims- | 4 Brimoasm, NpPaBHIEHEIY
raTHBHEIE CBOHCTBA pacTBOpoR™ HbIX oTBeTOR 50-80 % oteetos Gonee 80%
Hroro 24 48
[Tocemaemocts 0 16
OK3aMeH 0 36
HTOI'O 24 100

Hna npomedicymounoii ammecmayuu ofyuaowuxca, NPOBOIAMON B BHIE TECTHPOBAHHA,
HCTOJB3YETCA CHACAYIOWAs MCTONMKA OLCHHBAHHA 3HaHMM, YMEHMH, HaBBIKOB M (WIH) onsiTa
AesTenbHOCTH. B kaxzaom sapuante KHM —16 3ananmii (15 sonpocoe u oxxa 3amaqa).

Kazpifi BepHbIi OTBET OlIEHHBAETCA CIEAYIOMMM 06pa3oM:

— 3ajlaHHe B 3aKpeITOH (opme —26an1a,

— 3ajlaHHe B OTKpEITOH dopme — 2 Gamna,
— 3a/laHHE HAa YCTaHOBJICHHE NPaBHIBHOM MOCIEN0BATEIBHOCTH — 2 Gama,
— 3aJaHHE Ha YCTAHOBJICHHE COOTBETCTBHA — 2 Hasa,

— PpelleHHe KOMIETEHTHOCTHO-OPHEHTHPOBAHHOM 3a1a4n — 6 Gannos.
MakcHManbHOe KoNHYecTBO GaIOB 3a TECTHpOBaHHE —36 GaIIoB.

8 IlepeueHs OCHOBHON H AOMOJTHHTEILHO JINTepaTypel, HeoOXoAHMOIi 118

OCBOEHHSA JHCHHILIHHEI

8.1 OcuoBnas yuebnas aureparypa

1. Axmetos, H. C. O6mas u neopranuyeckas xumus [Texct] : yue6unk / H. C. AxmeToB. - 7-¢

H311., cTep. - M. : Bricuias mxona, 2006. - 743 c.

2. I'nunka, H. JI. 3anaun u ynpaxuenus no obmeit xumun [Texcr] : yueOuoe nocobue / mox
pen. B. A. Pabrrosrua, X. M. PyGunoii. - u3n. crep. - M. : Unrerpan-Ilpecc, 2006. - 240 c.
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3. Bypeikuna O.B. PacTBOpHMOCTH M IpOHM3BeNeHHe pacTBopuMocTH. MX Hcmonesosanue B
naboparoproit mpaktuke [Texcr]: yuebHoe nocobue / O.B. Bypeikuna, B.C. Mansnesa, E.A.
Dareanosa. - Kypek: FO3IY, 2013. - 128 ¢.

4. bypsikuna O.B. Xumus snementos [DnextpoHHbi pecype]: y4ebHoe mnocobue / O.B.
Bypeikuna, H.B. Kyeapaun. - Kypex: FO3I'Y, 2014. — 266 c.

8.2 lononnurensnas yuebnas aareparypa

5. Koposnn, H. B. JlaGopatopusie paBoThl no XuMun [Texer] : yueGHoe nocobue / [mox pex.
H. B. Koposunal. - M. : Beicmas mxona, 2001, - 256 c.

6. IpobGamesa, T. N. O6mas xumus [Texer] : yueGnuk / T. W. Jpobamesa. - Poctor v/l :
Dennxe, 2004. - 448 c.

7. Bonbxun, B. B. O6mas xumus. M3bpannsie rnassi [Texcr] : yuebnoe mocobue / B. B.
BoabxuH. - 2-e 3z, nepepa6. u gom. - CI16. : Jlaus, 2008. - 384 c.

8. Xomuenko, M. I'. O6mas xumus. COopuuk 3anay 1 ynpaxHeHui [Texcr] : yuebuoe nocobue
/ U. T'. Xomdenko. - M. : Hosas Boana, 2007. - 256 c.

8.3 llepeuens meToauueckux yKazanmii

1. OcHOBHEIE TOHATHS W 3aKOHBI XHMHH, Knaccupukauus 1 HoMeHKIaTYpa HeopraHuueckux
BEINECTB [DNEKTPOHHEIHA pecypc]: METOQHYECKHe YKA3aHHS K CAMOCTOSTENbHOI pabote / Oro-3an.
roc. yu-1; cocr.: E.A.@artesnosa, U.B.Casenkosa. - Kypck: 103IV, 2011. - 36 c.

2. 3aKOH IKBHBAIEHTOB M €0 NPHMEHEHHE B XHMHYECKHX pacderax [DneKTpoHHEIH pecypc):
METOIMYECKHE yKasaHHs K nabopaTopHoit u camocTosTensHoi paGote / HOro-3an. roc. VH-T; COCT.:
H.B. KyBapmuu, A.B CazoHosa. - Kypek: 103I'Y, 2010. - 20 c.

3. KonmeHTpaums pacTBODOB M chocobsl ed BRIDAKEHHA [IneKTponHBIL pecypce]:
METOJM4ECKHE yKasaHHs K naboparopHoii u camoctosTensHol pabote / FOro-3anm. roc. YH-T; COCT.:
O.B. Bypeikuna. - Kypek: O3V, 2013. - 24 ¢.

4. Xumuueckas Tepmommuamuxa [Tekcr]: Merommueckue VKa3aHHA K CaMOCTOATENbHO
pabore / 0ro-3an. roc. yu-1; cocr.: O.B. Bypsikunua. - Kypek: KypexI' TV, 2009. — 42 ¢.

5. CKOpoCTh XHMHYECKHX peakumii [DnexTpoHHEI pecypc]: MeTojWYecKHe YKa3aHHs K
naboparopHoii M camocTosTensHoli paGote / HOro-3am. roc. yH-T; coct.: B.C. Akcenos, O.B.
bypeixuna, B.C. Mansuesa, E.A.darssn0Ba, H.B.Casenkosa, H.B. Kysapaun.- Kypck: 03Iy, 2013.
-24c.

6. Xummyeckoe paBHOBecHe [NeKTPOHHBI pecypc]: MeToIMYecKHe yKasaHHS K
nabopatopHoii u camocTosTeNbHO# pabote / KOro-3anm. roc. yu-1; coct.: U.B.Casenxoga. - Kypek:
031y, 2013.-16c¢.

7. llepuoamueckuii 3akoH H mNepHONWYECKas CHCTEMa anemerTos JL.U. Menneneera
[SnexTponsii pecypc]: MeToAHYECKHE YKA3aHHS K CAMOCTOSTEALHOR pabore / FOro-3amn. roc. yu-t;
coct.: U.B.Casenkora.- Kypex: O3V, 2013.-22¢.

8. PaBHOBecHE B PacTBOpax 3/EKTPOIHTOB [DnexTponnsIii pecype]: Metomuueckue ykasanus K
nabopatopHo#f H camocTtosTensHol paGore / IOro-3am. roc. YH-T;  cocT.:. E.A.QaresHopa,
H.B.Casenxoga. - Kypek: O3V, 2008. — 33 c.

9. Kommuekcuble coemmHenus [DnekTpoHHEL pecypc]: MeTomMHYecKHe yKaszaHHS K
naboparopHoii H camocTosTensHoii pabote / IOro-3am. roc. YH-T; cocT.: B.C. Akcenos, O.B.
bypsikuna, B.C. Mansnesa. - Kypek: 103IY, 2013. — 24 ¢.

10. Oxmuenurensro-BoccTaHOBHTENbHBIE peakiyu. [loBeicHHe MeTALIOB B arpeccHBHBIX
cpenax [JneKTpoHHBIA pecype]: MeTomMuecKHe ykazaHus K nabopaTopHOif M caMocToSTensHOM
paborte / IOro-3an. roc. yu-; coct.: E.A.®arssnosa, U.B.Casenkoga. - Kypex: 1031V, 2013. - 20 c.

I1. OcHOBBI 3MEKTPOXHMHYECKHX NpOHMeccOoB. | anbBAHHUECKHH SIEMEHT. DeKTposH3
[DnexTponneii pecype]: MeTommueckue ykazaHus K nabopaTopHoii H caMocTOsTenBHON pabote /
fOro-3an. roc. yu-1; coct.: ®@.®. Hussn, E.A. ®atessosa. - Kypex: KO3I'V, 2013. - 26 ¢.
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12. Koppozus wmetamwnoB. MeToasl 3ammTel OT KOpposuH [DneKTpoHHBIE pecype):
METOJMYeCKHe yKasaHHs K naboparopHoii u camocTosTenbHoil pabote / HOro-3am. roc. yu-T; cocCT.:
E.A.®aresnosa, U.B.Casenkosa. - Kypek: HO3IY, 2013. - 22 ¢.

8.4 [Ipyrue yueGHo-MeTOAHYECKHE MATEPHAIBI

OtpacrieBbie Hay4HO ~TEXHHYECKHE KYPHAILI B OHOIHOTEKe VHHBEPCHTETA:
XHMHA H KH3HBb
AKypuan obmei xuMHH

9 Ilepeuens pecypcoB HHOPOPMANHOHHO-TEIEKOMMYHHKAIHOHHON CceTH «Hurepuer»,
He0DX0AHMBIX 118 OCBOCHHS [HCIHILTHHEI

1. ®enepansueiii nopran «Poccuiickoe obpazosanuen http://www.edu.ru/

2. ®enepaneroe Xpanwmime «Eaunas komtexums uudposbix o6pasoBaTeNBHBIX PeCypPCoB»
http://school-collection.edu.ru

3. Xummueckne calitol: http://www.xumuk.ru/ - caiiT 0 XHMHH, Ha KOTOPOM MNpEICTABNEHb!
TEOPETHYECKHE OCHOBBI XHMHH, CIIPABOYHBIE MATEPHAIE;

4. http://chemistry.ru/ - TecTHpoBaHKe M0 XHMHH, 1EKTPOHHEIE KOHCYILTALHH;

5. http://www.alhimikov.net/ - caiiT 0 XUMHH, npeacTaBnMONIMI pasTHYHBIC MaTepHak,
CBA3AHHBIEC C HAYKOI - xumueil. [Ipennasnaden Ui npenojgasareneii, yyanmxcs.

10 Meroanueckne ykasanus Jis 06y4a0muxcs 1o 0CBOSHHI0 JHCHHILTHHBI

OcHOBHBIMH BHIaMH ayIHTOPHOH pabOoTI CTYNEHTAa NPH H3VYEHHH IHCUMIUTHHEL «XHMHL)
ABJIAIOTCA JEKUMH W nabopartopHsle 3aHaTHA. CTyIeHT He MMeeT npaBa NPONYCKATH 3aHATHA OGes
VBaXHTE/IbHBIX TTPHYHH.

Ha nexumsx m3naraioTcs M pashiCHSIOTCS OCHOBHBIE TOHATHS TEMBL, CBA3AHHBIE ¢ Heii
TEOpETHYECKHE H NPAKTHYECKHE MPOD/IEeMBI, JAI0TCA PEKOMEHIAIHH [ CAMOCTOSTEIbHOM paGoTs. B
X0Jle IEKIHH CTYIEHT J0/IKEeH BHHMATEIbHO CIYIIATh H KOHCIIEKTHPOBATL MATEPHAL.

Hzy4enue Haubonee BaKHEIX TeM WIH Pa3feNoB JMCUHMILTHHBI 3aBEPIIAOT nabopatopHsle
3aHATHA, KOTOpbie 0DeCmeYMBAIOT KOHTPOIL NOATOTORNEHHOCTH CTYAEHTA; 3aKpeIsieHHe y4eGHOro
MaTepHana; NpHOOPETeHHe OMBITa YCTHRIX MyGAHYHBIX BBICTYILICHHil, BEJCHHA JHCKYCCHH, B TOM
YHCIIE APIYMEHTALHH H 3alIHThl BLIIBHIaeMBIX MOJM0KEHHH W TE3HCOB.

JlabopaTopHOMY 3aHATHIO NpeIIIECTBYET CaMOCTOSTeNbHas paloTa CTYIEHTA, CBA3aHHAd
OCBOCHHEM MaTepHala, NOJYYCHHOI0 HA JIEKUMAX, H MaTepPHAIOB, HINOKEHHBIX B y4eGHHKAX M
y4ebHBIX ocoGuAX, a TakKe IHTEPATYPe, PEKOMEH/I0BAHHOI NpenogasaTeneM.

KauecrBo y4eOHOl paboTEI CTYZEHTOB NpenojaBaTellb OLEHHBAET MO peayiIsTaTaMm
TECTHPOBAHHA, CODECEOBAHMA, 3AMTE OTYeTOB No JabopatopHeiM pafoTam, a TaKke Mo
pe3yIbTaTaM JOKIAI0B.

[lpenonaBatent yxe Ha NepehIX 3aHATHAX OOBACHSET CTyAeHTAM, Kakie (OPMEI OBGyueHus
CJIE/LyeT HCIONB30BATE PH CAMOCTOATENIEHOM H3YUEHHH JAMCIHMILIMEB! « XHMH®»: KOHCIIEKTHPOBAHHE
yueOHO# HTepaTyphl U JIEKIHH, COCTABICHHE ClOBapeil MOHATHI H TEPMHHOB H T. I.

B npouecce obyuenns npenogaBaTenH HCNOAb3YIOT AKTHBHEIE (HOPMBL paboThI CO CTYICHTAMH:
4TEHHE JIEKUHH, NPHBICYECHHE CTYAEHTOB K TBOPYECKOMY MNpONECCY Ha JIEKIMAX, 0TpaboTKy
CTyICHTaMH TNPONYIIEHHLIX JEKIHil, YYacTHe B IPYNNOBBLIX H HHIMBHAYAIBHBIX KOHCYILTAIHAX
(cobecenopanmn). Oti (opMbl cnOcOGCTBYIOT BHIPabOTKE Y CTYNEHTOB yMeHHs pabotars c
yueOHHKOM H nHTepaTypoil. M3ayueHme nuTepaTypsl  COCTABISET 3HAYHTENBHYI0 4acTh
camocTodTeNbHOH paboTsl cryienta. ITo Gonbwioi Tpya, Tpebylomuii yeumil U KenaHus CTYIEHTA.
B camom Hadane paGoThl Han KHHrOH BaKHO ONPENENHTL leNb H HaNpaeieHHe 5Tojl paboTsl.
IlpountanHoe cnemyeT 3akpenuts B namatH. OJHHM M3 NPHEMOB 3aKPEIUICHHS OCBOEHHOIO
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MaTephana SAB/IAETCA KOHCNEKTHPOBaHHE, 0e3 KOTOPOro HEMbICAHMAa Cephe3Has pabora Han
mmTeparypoii. CHcTemaTHyecKoe KOHCIEKTHPOBAHHE [IOMOrAeT HAyYHTbCA MPaBHIbHO, KPaTKO M
HETKO H3J1AaraTh CBOHMM COBAMH MPOYHTAHHBIH MaTepHar.

CamocrosTensuyio paboTy cieayeT HaYHHATE ¢ NEpBbIX 3aHATHH. OT 3aHATHA K 3aHATHIO
HYKHO PETYIAPHO NPOYHUTHIBATL KOHCNEKT JEKIHil, 3HAKOMHTECH ¢ COOTBETCTBYIOIHMH pasielaMu
y4ebHHKa, YHTATE H KOHCNEKTHPOBATE JIHTEpaTypy MO KakKaod Teme AucuHiuHHEEL CaMOCTOSTE LHAR
paboTa jaeT CTyJeHTaM BO3MOXKHOCTH PaBHOMEDHO PacnpelleTiTL HAarpy3ky, cnocobereyer Gonee
r1yGOKOMY H Ka4eCTBEHHOMY OCBOECHHIO YueGHOro mareprana. B ciyuae neobxomumocTs crymentsi
obpamaioTcs 3a KOHCyIbTalMell K MpenogaBatemo no BONpOCAM IHCHHIUTHHEI « XHMHA» C IENBi0
OCBOCHHH H 3aKPEIUICHHA KOMIIETEHI[Hil.

OcHoBHas ueMs caMocToATeENbHOMN paboThl CTYACHTA IIPH H3Y4YeHHH NUCLMILTHHEI « XHMHS» -
3AKPENHTE TEOPETHYECKHE 3HAHHMA, MOJYYEHHBIE B MpONecce eKIHOHHEIX 3aHATHHA, a TaKKe
cpOpMHPOBATH IPAKTHYECKHE HABBLIKH CAMOCTOSTEILHOTO AHATH3A ocobeHHOCTElH THCLMIIHHEL

11 Ilepeuenr wmupopManHOHHBIX TEXHOIOTHIl, HCNOJb3YEMBIX NpH OCYHIECTBIEHHH
00pa3oBaTeLHOr0 NpoNecea 0 AHCIHILTHEE, BEII0Yasg nepeveHs nporpamMmmuoro obecnedyenus
H HHOPMALHOHHBIX CIIPABOYHBIX CHCTEM (npu HeobxoaumocTH)

Libreoffice onepaunonnas cucrema Windows
Antusrpyc Kacnepckoro (wi ESETNOD)

12 Onncanme marepuanbHO-TexHHuecKoH 6a3nl, He0GX0IHMOI AJIS  OCYIIECTBJIEHHS
00pazoBaTeILHOI0 MPOLECCa M0 HCHHILTHHEE

YuebHas ayHTOPHA [Is NPOBEICHHS 3aHATHIH TEKIMOHHOTO THNA | naboparopun Kadeapsl
(ynnamenTaneHON XMMHH M XHMEYECKOH TEXHOJIOTHH, OCHalleHHble yyeOHOH mebensio: cTomsl,
CTYbA JUI OOYHAIOUIHXCS; CTO, CTYJI 1A TIPEMOJaBaTe s, JOCKA.

OBopynosanne: mkad BerrsxHOl NaGopaTopHEIi, Beck anekTpornHsie CASMW-1200, secw
anekTponHble OhausRV-214, aksamuctunsrop J19-4, pH Metp / moHomepMynsTatect MILI 101, pH
METp HOHOMEp «AHANH3ATOp KuaKocTH», pH merp / noHOMeTpMyneTHTecT MITT 103,
dorokonopumerp doroanexTpuyeckuii KoHueHTpauHoHHbIH KOK-2, cymmiessii mkad, neus
Myenbras [IM-12 M2, apeomerpsi, npubop ans H3MEPCHHA 3/ICKTPONPOBOIHOCTH, NpHGOp I
Aucconmaumd OX-6, mIMTKa OJMeKTpUYecKad, BOASHAS OaHf, MarHHTHAS MeEIlanKa, BOJBTMETD
uudpoBoii, Komopumerp doTodnexTpHyeckuil oanonyyesod K@PO-YXJI4.2, [lpubop OX-12K

(Komopumerp).
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CTpaHH
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Jara

OcHoBanue 1s
H3IMCHCHHA H
TOJIHCE JTHIA,
MPOBO/THBIIIETO
H3IMEHEHHA
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YTBEPXKJIAIO:
Jlexan dakynpTeTa
CTPOMTEILCTBA U APXUTEKTYPBI

(Hawweyoeayfzfe -ma NONHOCHIbIO)
E.I". ITaxomoBa
(nodnzgé MHUL/HGJIbI d)aMquuﬂ)
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PABOYAS [TPOTPAMMA JINCHUITJIMHDBI

XMW
(HaUMEHO8aHUE OUCYUNTUHbL)

OIIOITIBO 08.03.01 CTpouTENLCTBRO,

utu(j)p U HQUMEHOBAKUE HaNpPAGNIeHUs NOC2OMOGKU (CI’I@Z{MLUIbH()Cﬂ?U)

HanpaBJIICHHOCTE (HDOd)HJIB. cneuﬁanmaum{) «IIpOMBIIIJICGHHOE ¥ TPaXIAHCKOE CTPOU-
TEIIECTBO»

HAUMEHOBAHUE HANPAGIEHHOCIY (NPOPUIs, CReyuanusayuy)

dbopma oOydeHus OYHO-3a049Has
(Ounas, OYHO-3G0YHAA, 3A0YHA5)

Kypck — 2021



2

Paboyas mporpamMma JUCHUILTHHEL cocTaBieHa B coorseTcTBuH ¢ PI'OC BO — 6a-
Kanaspuar (CHENUAIWTET, MArkucTpaTypa) II0 HAIpaBIeHUIO MOATOTOBKH (CIIELUAIbHO-
cti) 08.03.01 CrpomrensctBo Ha ocHoBaHHM ydeOHoro muana OIIOITI BO 08.03.01
CTpOMTENLCTBO, HANPABIEHHOCTH (Mpodwits, crenuanusanys) «[IpoMblneHHoe u rpa-
KIIAHCKOE CTPOUTENBLCTBOY», OJOOPEHHOr0 YUeHBIM COBETOM YHHBEpCUTETa (IIPOTOKOI
g @» o5 2024r).

PaGoyas mporpamma JTUCHUIUIMHBL 00CYXIeHa U PEKOMEHI0BaHa K peallu3aliy B
o6pazoBatebHOM Tpolecce i obyderus crynentos no OIIOII BO 08.03.01 Crpou-
TeNLCTBO, HANpaBIeHHOCTh (mpodwns, cuenmanuzanys) «IIpoMblIUIEHHOE U I'paXAaH-
CKOE CTPOMTENLCTBO», Ha 3acernaHuu Kadenpsl GyHIaMEHTAIBHOM XMMHUHU U XUMUYe-

ckoii TexHonoruu Ne 44 « 30» 05 20 24 r.
(naumenoeanue kagheopei, Oama, HOMepP NPOIMOKONa)
H.o. 3aB. xadenpoii < s~ ~—_  Kysapzuu H.B.
Pazpabotuuk nporpaMMmsbl -
K.X.H., JOLIEHT JIsicenko A.B.

(yuenas cmenens u yuenoe seanue, D.U.OJ

CornacoBaHo: Ha 3aceaHny KadeAphl IPOMBIILICHHOTO U IPaKIaHCKOro CTPOU-
tensctBa «I7» _ LF 20 Z 7 r. mpotoxon Ne_~
]
3aB. Kadeapon 59 Hy6paxosa K.O.
U

/ﬁnpemop HAyYHOU OMONMOTEeKH 0%//%)2{{4[) Maxkapogckas B.I'.

PaGouas mporpaMma JUCLUILIMHEL IePeCMOTpeHa, 00CYXKIEHa ¥ PEKOMEHI0BAHA
K peanm3alidy B 00pa3oBaTeIbHOM IIPOIecce Ha OCHOBAaHMM YueOHOro IuiaHa OIIOI1
BO 08.03.01 CtpouTenbCcTBO, HAPABIEHHOCTE (Mpoduis, cuenuann3aius) «i [pomeiin-
JEHHOE U I'PAKIAHCKOE CTPOMTEILCTBOY», OJOOPEHHOIO YYEHBIM COBETOM YHUBEDPCHU-
TeTa MPOTOKOI NoF «Z&» ()4 2()@“ Ha 3acemaHud Kadenpbl QyHIaMEHTAUIBHON XU-
MUH ¥ XUMHAYECKON TEXHOIOTHH, IPOTOKOI Ne 4 b «18» 06 2OZZF.

(HazweHoeaHue kagedpol, dama, Homep NPOMOKONa)

3as. Ka(beﬂ‘pﬁﬁ‘f;_) /fg /.«,,-«- /%7

Pabodas mporpamMma JUCUUILIAHBI HepeCMOTpegﬁéé@/ Cy)XJleHa ¥ PEKOMEHIOBaHa

K peaju3ainyy B 00pa30BaTENbHOM IIPOLIECCE Ha OCHOBaHHMU yaebroro miana OIIOI]
BO 08.03.01 CTpouTelbCTBO, HAOPABIEHHOCTS (podmib, cruenmanu3zanus) «IIpoMpii-

JIEHHOE ¥ TPOKIAHCKOE CTPOHTENILCTBOY, OJ0OPEHHOro YUeHBIM COBETOM YHHBEDPCHU-
teta npotokoa Nef «ZA A2 20271“ Ha 3acelaHuH Ka(bellpm byHIaMeHTalbHON XU-

MUK % XUMUYESCKOH TCXHOJOI'HH, IPOTOKOJ Ne ﬁ 9 « ﬁét» f(/ 3 20 F /i/ '/'6
(Haumenosanue kegeopel, 0ama, Homep NPOMOKOAT)

3aB. xadenpoi

\»
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Pabouas IIporpaMma JUCIHUIIIAHBI IICPECMOTPECHA, 06CY)K,JICH& U PEKOMCHIOBAHA K
IIPpUMCHCHHIO B 06pa30BaTCJ'IBHOM mpoOnecce€ Ha OCHOBAHHUH y‘IC6HOI‘O IIJIaHa HaITpaBJICHUS

noarotoBku 08.03.01 CTpouTensCTBO, OHOOPEHHOTO VYHYEHBIM COBETOM  YHHBEPCHTETA
IIPOTOKOJ NQZ «?ZLZ » ﬁ 20{ ?., Ha 3acenanuy Kabenpsl OXuXT «&/» OF20547r., mpotoxon Ne 3

3aB. kadenpoit _—
o ——

Paboyas mporpamMma IHCHUIUIMHBI IIEPECMOTpPEHA, OOCYXXIEHA MW PEKOMEHIO0BAHA K
IPUMEHEHUIO B 00pa30BaTENbHOM IIPOLECCE HA OCHOBAaHWH Y4YeOHOrO IUIaHA HAIpPABJICHHS

noaroroBku  08.03.01 C}“pOI/ITCJ'IBCTBO, ONOOPEHHOTO VYYEeHBIM COBETOM  YHHBEPCHTETA
npotoxon Nef« 3743 20{ T., Ha 3aCe[aHuM Kaper] wXT #r OF 2047, mporoxon Ne 773

3as. xadenpoi—

Pabogas mporpamMma IHCHUIUIMHBI IIEPECMOTpeHa, OOCYXIeHa M PEKOMEHIOBaHA K
IPHMEHEHHIO B 00pa3oBaTeNbHOM IIPOLECCE Ha OCHOBAHHM YYeOHOrO IUIAHA HAMpPaBICHHS
noarotoBkud 08.03.01 O%pOHTeJILCTBo, OZ0OPEHHOr0 YUYEeHHIM COBETOM  YHHBEPCHTETA

/72 T . 9 &
IIPOTOKOJI Ngé’ «»220%., Ha 3ace aHnn kadeAprr OXuX T «/‘é N2 20wfo‘ T., IPOTOKOJI Ne #Z

Pabowas mporpaMMa IUCHUILIMHBI IEPECMOTpeHa, OOCYXIeHa W PEKOMEHIOBaHA K
IPAMEHEHUIO B 00pa3oBaTeNbHOM IIPOLlECCE HA OCHOBAHWM Y4eOHOTrO IUIAHA HANpPABIECHUS
noxroroku  08.03.01 CtpomtenscrtBo, omoOpeHHOro VYHUEHBIM COBETOM  YHHBEPCHTETA
npotokoi Ne_«_ » 20 r., Ha 3aceganuu kadpeaper OXuXT «  » 20  r., mpotoxoa Ne

3aB. kadenpoit

Pabouas mporpaMMa IUCHMIUIMHBI IIEPECMOTpEHa, OOCYyXIeHa W PEKOMEHIOBaHA K
OPUMEHEHHIO B 00pa3oBaTENpHOM IPOILECCE HA OCHOBAHWH Y4YeOHOTO ILIaHA HAIPABICHHUS
noxroroku 08.03.01 CrpouTensctBo, 0mOOpEeHHOro VYYEHBIM COBETOM  YHHBEPCHTETA
npotokos Ne_«_ » 20 r., Ha 3acenanuu kadheapsl DXuXT «  » 20 r., mpotokox Ne

3aB. xadenpoi
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1 Heas u 3agaun aucomminesl. [lepedens miaHHpyeMbIX pe3yibTaToB 00Y9eHHS 10O
JAHCHHI/IHHE, COOTHECEHHBIX ¢ IUIAHHDPYEMBIMH Pe3yJbTATAMH OCBOGHHH  OCHOBHOI
npodeccHoHAILHOI 00pasoBaTe/ibHOI NPOrpaMMBbI

1.1 Hens AHCHHNIHALI

(DopMHpOBaHHE Y CTYIEHTOB NMpO(hecCHOHANBHOr0, TOrHYecKoro, XHMHYECKOr0 MBIIUICHHS,
cnocoBCTBYIOMEr0 NPHMEHATh MONYYEHHBIE 3HAHWSA [NPH PEINeHHH 3a1a4 eCcTeCTBEHHOHAYYHOro
cojlepHaHus, BOZHHKAIOIIUX ITPH BLITIONHEHHH npodeccuonanbHbX QyHKIHH.

1.2 3agaun IHCHHILTHHBI

- H3YYeHHe XHMHYECKHX CHCTeM H CTPOGHHE BEINeCTBA HA pa3’HLIX YPOBHAX €ro
OpraHH3allHH;

- H3y4YCHHE 3HEPreTHKH XHMHYECKHMX IIPOIECCOB, PEAKIHOHHOH CrMocofHOCTH BelIecTs,
3JaKOHOMEpPHOCTEi MPOTeKaHHA XHMHIECKHX PeaKiHii;

- H3y4eHHE 3aKOHOMEPHOCTEH MPOTEKAHHS 3NEKTPOXHMHYECKHX NPOLIECCOB;

- O3HAKOMJCHHE C (HIMKO-XHMHYECKHMH CBOHCTBAMH MATEPHANIOB, MNPHMEHAEMBIX B
MPOH3BOJCTBE CTPOHTE/BHEIX MATEPHAIOR, (DH3HKO-XHMHYECKHMH MpoueccaMH HX 00paboTKH;

- OBIAZIEHHE TEXHHKOH XHMHYECKHX pacyeToB, MeToJaMH 00pabOTKH JaHHEIX XHMHYECKOro
IKCIEPHMEHTAa,;

- OBJaJeHHe TEXHHKOH XHMHYECKHMX OJKCIEPHMEHTOB, BhlpaboTka yYMEHHA MPaBH/IBHO
BBIPA3HTH Pe3yIbTAT IKCIIEPHMEHTa B MHCEMEHHOH H YCTHOMH peyH;

- pa3BHTHE YMEHHS YYHTBIBATH IKOJOrHYECKHE ACMeKThl HCIOMb30BAHMA PA3IHYHEIX BEIICCTB
H TEXHOJIOTHH;

- BeIpaboTKa yMEHHA MPHMEHATE XHMHYECKHE TEOPHH H 3aKOHOMEPHOCTH IPH H3Y4YEHHH
CBOMCTB MArepHaloB, XHMHYECKHX H (DH3HKO-XHMHYECKHX IpOLECCOB, MNPHMEHAEMBIX B
CTPOMTE/ILCTBE;

- MOArOTOBKA CTYICHTOB K YCIEUIHOMY YCBOSHHIO MOCENYIONMX THCIHILTHH

1.3 [lepeuens naanHpyeMbIX pe3yabTaToB 00y4eHHS M0 JHCHHIIHHE, COOTHECEHHBIX C
MJIAHHPYEMBIMH DPe3yJLTATAMH OCBOEHHS OCHOBHOH mnpodeccnonanasHoii obpasoBaTeabHOH
nNporpaMmsl

Tabnuna 1.3 — Peaynsratel 00y49eHHs MO JHCHHIUIHHE

IThanupyemoie pezyismamel 0C60EHUA Koo ITnanupyemvie pesynbmamst
OCHOBHOU Npogheccuonanbholl U HAQUMEHOBAHUE ofy4eHus no OUCHUNIUNE,
obpazosamenbHoll NPOZPAMMBL uHouxkamopa COOMHECEHHBIE C
(KoMnemeHyul, 3aKpenieHHbIE docmuiceHus UHOUKGMOPAMU OOCMUNCEHUA

3a QUCYUNIUHONU) KOMNnemeHyuu, KOMnemeHyuu
Kon Haumenosanue 3aKpPenIeHHo20
KOMIIETEHIIHH KOMnemeHyuu 3a Qucyuniunoil




OIIK-1

Cnocoben pemats
3aJla4H
npodeccHoHATEHOH
JeqaTeNsHOCTH Ha
OCHOBE
HCIONB30BAHHS
TCOPETHYECKHX H
NpaKTHYECKHX
OCHOB
ECTECTBEHHBIX H
TEXHHYECKHX HAVK,
a TaKKe
MATEMATHYECKOI'D
annapara

OIK 1.1 3naTe: KnaccHpHKaIHIO
Knaccuduunpyer BEIOpaHHBIX (PH3NYECKHX H
BeIOpaHHbIE XHMHYECKHX MPOIIeccoB,
¢H3HYeCcKHE H NpOoTeKaOMKUX Ha 00beKTe
XHMHYECKHE Npoueccel, | npodeccHoHaNEHOM
MPOTEKAIOLIHE HA NEATENBHOCTH
obnexTe ¥YMeTs: NpHMEHATE
npodeccHOHATEHOI KJIacCH(HKAIHIO BRIOpaHHBIX
NeATelbHOCTH (hH3HYECKHX H XHMHYECKHX
IPOLIECCOB, MPOTEKAIOMIHX Ha
obnexTe npodeccHoHATBHO
NEATENBHOCTH
Baaners (nan Hmers oneir
AeATe/ILHOCTH):
knaccHdukanneii BeIOpaHHbIX
GH3MYeCKHX H XHMHYECKHX
MPOLECCOB, MPOTEKAIOIIHX Ha
obbexTe npodeccHoHATBHOM
NeATENbHOCTH
OIIK 1.2 3HaTh: TeopeTHYECKHE OCHOBEI

Pemaer nHxeHepHEIe
3aja4vH ¢ MOMOUIBHD
MaTeMaTHYECKOro
anmapara BEKTOPHOH
anrebpsi,
aHATHTHYECKOH
reoMeTpPHH H
MaTeMaTHYeCKoro
aHamH3a

MaTeMaTH4ecKoro  ammaparta
BEKTOPHOMH anredpel,
aHanMuTHYeCcKol FreOMETPHH H
MATEMATHYCCKOTO aHATH3Aa.
VMmers: OpHMEHATE OCHOBEI
MATEMATHYECKOI'OD annaparta
BEKTOPHOI anrebpsl
aHATHTHYECKOH TreoMETpHH H
MaTEMaTHYeCKOro aHaqh3a B
OCHOBax  npodeccHoHANBHOMH
JEATEIEHOCTH

Bnaaners (nam Hmers onsiT
,EEHTBJ'I]:H{}CTH}: HaBBIKaMH
GopMyTHpPOBAHHS H PeLICHAS
HHKEHEPHBIX H
TEXHONOTHYECKHX npobneM ¢
HCIIONB30BAHHEM
MaTeMaTH4YeCKOro anmnapara
BEKTOpHO# anrebpsl,
AHAITHTHYECKOH reOMETPHH H
MATEMATHYECKOID aHATIH3A.




OITK-1.3 3naTe ypaBHEHHA,
Pemaer ypaBHeHus, OMHCHIBAIOLIHE OCHOBHBIE
OITHCHIBAIOIITHE (¢u3nUeckHe  mpoleccel, ¢
OCHOBHBIC [tlHEH‘IECKHG NpHMEHCHHEM METOIOB
TPOLIECCH, C IHHeiHOH anredpsl H
NPHMEHEHHEM METOJIOB | MATEMATHYECKOr0 aHAIH3A.

nuHelHOH anrebpel 1 ¥merh: NPHMEHATH
MATEMATH4YECKOI'D YPaBHCHHA, OITHCBIBAIOIIHE
aHaTH3a OCHOBHEIC l'.lJH'JinECKHE

NpoLEcChl, ¢ MNpHMEHEHHEM
METO0B JHHEHHO# anredpsl H
MaTreMaTH4YeCcKOoro aHanHia

B OCHOBax npodeccHOHANBEHOH
JEATEIBHOCTH

Baagers(nim Hwmers onwir
I[E!IITTE.J'II:E[]E]'H): HaBBIKaMH
dopMyTHpOBAaHHA W pelleHHs
YPaBHEHHI, OIMHUCHIBAIOIMIHX
OCHOBHEIE ¢dr3nyeckune
OpoOecchl HPE.'MEHEHHEM
METOJ0B NHHelHo# anredpel H
MaTEMaTHYECKOro aHa/n3a

2 V¥Ykazanme MecTa [IHCUHIUIHHBI B CTPYKTYpe ocHOBHOHlI mnpodeccHoHATLHOI
obpazoBaTeILHOI NporpaMmel

Jucuummaa «XuMHA» BXOAMT B 00f3aTenbHYIO0 4YacTh Onoka 1 «IMcuMIumHHBl (MOIYIH»)
ocHOBHOH mnpodeccHoHansHOM oOpasoBarensHOH mnporpaMMel — TnporpaMMbel GakanaspHaTa
(cneumamurera, Marmerparypsl) 08.03.01  CrpouTenscTBO,  HAnpaBieHHOCTE  (MPOQHIL,
cnienpanusanns) «l[Ipomennnennoe H rpakaaHckoe CTpoHTenbcTBOY. JIMCIMIIHHA H3ydaercd Ha |
Kypce B | cemecTpe.

3 Obfbem IHCUMIIHHBI B 334Y€THBIX EIHHHUAX ¢ YKAa3aHHEM KOJIHYEeCTBA
aKaeMHYeCKHX HJIH ACTPOHOMHYECKHX 9acoB, BBUICJIEHHBIX HA KOHTAKTHYW paboTty

ofyqalmuxcs ¢ npenoaasareiem (o BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOATEALHYIO paboTy
obyqaomuxcs

O6mas Tpyaoemkocts (00beM) IHCUMIUIHHEI COCTABNAET 4 3adYeTHbIE €IHHHIE! (3.e.), 144
aKaJeMHYeCKHX YacoB.

Tabmuna 3 - O6seM IHCHHILUTHHEL

Beero,

Buas! yuebnoii pabots "
Ofmas TpyA0eMKOCTh JHCITHIIITHHBI 144
KonTakTHas pabota 00y4aromHXcs ¢ npenojasareeM no BHAaM yueOHEIX 3a-
HATHIi (Bcero) 19.15
B TOM YHCIIE:

NEKLHH 8

nabopaTopHble 3aHATHA 10

IPAKTHYECKHE 3aHATHA 0
CamocrosTensHas pabota o6ygarommxcs (Bcero) 115,85




= Bceero,

Buas yuebroii paborsl e

KoHTponk (MoAroToBKa K 3K3aMeHy) 9

KonTtaxtHas pabota no npoMexyTouHoii artectauus (Beero ATTKP) 1,15

B TOM YHCJIE:
3a4eT He Ipe1yCMOTpeH
3a4€T C OLICHKOH HE NpeyCMOTpEeH
Kypcopas paboTa (mpoeKT) He IMpeayCcMOTpeHa
JK3ameH (BKIIOYad KOHCYIBTALHIO Iepell 3K3aMeHOM ) 1,15

4 Conep:kanne JHCUHILVIHHBI, CTPYKTYPHPOBaHHOE Mo Temam (pa3iejam) ¢ yKasaHHeM
OTBEJIEHHOT0 HA HHX KOJHYECTBA AKAIEMHYECKHX YaCOB H BHIOB y4eDHBIX 3aHATHI

4.1 Copepxanne IHCHHILTHHBI

Tab6mana 4.1.1. — Conepikanne IHCUHIUIHHEEL, CTPYKTYPHPOBAHHOE 110 TeMaM (pasjesnam)

Pasnen (Tema) aucum-

Ne i/ Conepixanue
MIHHBL
1 2 3
OcHoBHBIC NOHATHA W 3aKOHBI XMMHH. Mcnone3oBanne uxX B pacue-
Tax. XuMHYecKkas cucrema. BHyTpeHHAS 3Heprua. DHTAMLIHA Belle-
OcHOBHBIE XHMHYE- i

CKHE MOHATHA H 3aK0-
Hbl. OCHOBEI XHMHYE-
CKOH TEPMOIHHAMHKH

crea. Tennogoit addext xumuyeckoit peaxin. 3akon I'ecca. Bropoe
Ha4ano TepMoAMHaMHKH., JHTponHs. H3obapHo-H3oTepMHYeCKHi
norexnnan (3Heprus ['nb6ca). Mamenenne sneprun ['md0ca cucreMsl
KaK KpPHTEpHH CaMONpPOH3BOJBHLIX IPOLECCOB B 3aKPBITBIX CHCTE-
Max.

XHMHYECKasd KHHETH-
Ka, katanui. PasHoBe-
CHE. XHMHYECKOE H
thazosoe

CkopocTs XuMHYeckHX peakumit. Metonsl ee HaOmoneHus H H3Me-
penns. QakTopbl, ONPEIENAIOUIHE CKOPOCTh PEakiHH. 3aBHCHMOCTE
OT NPHPOJL! KOMIIOHEHTOB, HX ()a30BOr0 COCTOSHHA, KOHICHTPALIHH,
TeMneparypsl. JHepruA axTHBaumu. Karanus. 'oMoreHHBI# H rerte-
POTeHHEIH KaTalHs.

TepMoHHAMHYECKOE PABHOBECHE - HEYCTOHYHBOE, MeTacTaOHIBLHOE,
crabunsHoe. OOpatmele H HeoOpaTHMBIE XMMHYECKHE DPEaKIlHH.
Koncranta paBHOBeCHA XHMHYECKOH peaKilHH, €€ CBA3b CO CTaH-
naprHoif cpobonHofi 3Hepruell peakuuH. CMelleHHE XHMHYECKOTO
paeHosecHd. [Ipunnun Jle-1llarense.

azoesle nepexonsl. [Ipasuno gasz I'mb6ca. JlnarpamMmel COCTOAHHA
Ha IpHMEepe JHarpaMMbl COCTOSHHA BOIBL




Ne n/n

Pasnen (Tema) JHCIH-
[INTHHEL

Conepxanue

2

3

Crpoenne atoma.
XHMHYECKas CBA3b

Crpoenne aroma. KpanToBEle uyHcna, WX ¢uiandeckuil cMbicn H
npefensl u3MeHeHHd. AtomHbie opOutamu. [lpwaman  Tlayma,
NpaBHIIO I'yuna. [TocnenoBarenbHOCTE 3aM0THEHHA
aToMHBIXopOHTaneil.

[lepnomnyeckuii 3akoH H NepHoIHdYecKas cHcrema anemenTtos JLLH.
MenneneeBa ¢ NO3MNMI KBAHTOBO-MEXAHHYECKOH TEOPHH CTPOSHHA
atoma. [lepoaMdeckoe H3IMEHEHHE CBOHCTB XMMHYECKHX /IEMEHTOB
H HX coeauHeHHH. Pagnycsl aToMOB H HOHOB, JHEprHa HOHH3ALHH,
CPOJICTBO K IEKTPOHY, 3aKOHOMEPHOCTH B H3IMEHEHHH HX BEJTHYHH.
OcHOBHEIE XapaKTEPHCTHKH XMMHYECKOH cBA3H. THIB XHMHYECKOMH
CBH3M M MexaHW3Mbl oOpazopanus. Merannugeckas cBa3b. 30HHas
CTPYKTYpPa TMPOBOJHHKOB, IMONYNPOBOJHHKOB M JIHVIEKTPHKOB.
CoGcTBeHHaA H NIPHMECHAN TTPOBOIHMOCTE.

Tunsr B3aumopeficTeia Monexysn. KoHIeHCHpoBaHHOE COCTOAHHE
BemiecTBa, ero ocobeHHocTH. Kpucrannmyeckoe cocTosHHE
BEIIECTBA. |HIBI KPHCTA/UIHYECKHX pemeToK. PeansHble KpHCTALIEL
KommnnexcHble coeJHHEHHS, HX COCTaB, CTPOEHHE H CBOMCTRA.
OcofeHHOCTH CTPOCHHSA OpraHHYecKnX coeauHeHui. Meroasl nomy-
yeHHA BMC. OcHOBHEBIE MOTHMEPHEIE MATEPHATEI.

PacTRopEI

PacTeophl (TBepamle, HAKHe, razoobpasHsie). BoaHeie pacTBOpEI
HEVICKTPOIHTOR H VIEKTPOJIHTOR, HX KOJUTHTATHBHEIE CBOHCTEA.
Teopus anexTponuTHYeckoit auccoumanmu. CTeneHs IHCCOLHAIHH,
€e 3aBHCHMOCTB OT pasMHyHbeIX ¢(axTtopos. CHibHbele H crnalble
anexTponuTel. 3akon paibasnenus Ocpanbaa. Jluccommarius BOJEL
BOJIOPOHBIH MoOKa3aTenb H crnocobbl ero oneHkd. MoHHbIE peakiuu
ofMeHa ¥ paBHOBECHH B PACTBOpax 3/eKTpomuToB. ['Haponus conei,
KOJTHYECTBEHHBIE XaPAKTEPHCTHKH rHapoin3a. PakTopsl THAPOIH3A.
KHcoTHO-0CHOBHEIE CBOHCTBEA BEIIIECTB.

OcHOBHEIE NOHATHA aHATHTHYECKOH XuMuH. KadecTBeHHBIe peaKiny
Ha OCHOBHBIE HOHBL JXECTKOCTE BOABI H c0cO0B! YMAT4eHHA BOJIBL.

ORHCIHTENBHO-
BOCCTAHOBHTE/ILHBIE

peaKiuH. JIeKTpOXH-
MHYECKHE CHCTEMBL

OKHCIHTEIbHO-BOCCTAHOBHTENBHEIE PEaKIHH, HX CYIIHOCTh. Bawk-
Hefimme okHcauTeNnH U BoccTanoBuTenn. Kinaccudukanus OBP. Co-
crasnende ypasHennii OBP ¢ ncnons3oBannem MeToia 31€KTPOHHO-
ro GanaHca H METO/Ia HOHHO-3JIEKTPOHHOrO Oananca. [losenenne Me-
TAJUI0B B arpeCCHBHBIX Cpelax.

ITonsTre 06 3NeKTPOAHBIX MOTEHIHANAX METAIIOB H HX H3MEpEHHe.
Pan HanpskeHHii METAUIOB M CIEACTBHA M3 HEro. YpaBHEHHE
Hepucra. CraHgapTHbIi BOJOPOMHEIH 3MEKTPOA M BOJOPOAHAS
IIKana MOTeHUHAIO0B. | aTbBaHHYECKHE 3/IEMEHTHl H aKKyMY/IATOPBI,
ux yctpoidictBo H paGora. 3JIC um ee H3MeHeHHe. DIEKTpONHI.
CymmHocTs 3MEKTPOAHBIX MPOLECCOB NPH IJMEKTPONH3E H  HX
NOCAEN0BATEIBHOCT.  JJIEKTPOAH3 € pPacTBOPHMBIMH — H
HepacTBOPHMBIMH iekTpoaaMi. 3akons! ®apanes. Brixoa no Toky.
[TpakTrHyeckoe NPHMEHEHHE 3/1EKTPOIH3A.

Kopposzus metawioB ¥ criaBoB. KnaccHHkalMs KOppO3HOHHBIX
cpen, paspymeHuil u nponeccop. [TokazaTenH CKOPOCTH KOPPO3HH.
Xumugeckas KOoppo3Hd. DIeKTpOXHMHYECKas KOPpo3Ha H (akTopsl,
BIHAIOLIHE HA ee ckopocTh. Koppoins B eCTECTBEHHBIX YCIOBHAX.




Paznen (Tema) aucuu-
Ne n/n G Conepxanne
1 2 3
3ammra or Kopposuu. OcHOBHEIE (AKTOpPhl palHOHATBHOTO
KOHCTpyHpoBaHHsA. JlerHpoBanHe MeTALIHYECKHX MAaTepHANIOB.
DeKTpOXMMHYECKas 3alIHTa. 3allHTHBIE MOKPLITHA: BH/LI, METO/EI
HaHeCeHHs H 00NMacTH MPHMEHEHHS.
Tabmuua 4.1.2 — Conepxanue JHCUMIUTHHEL H €r0 MeTOHYeckoe oDecniedeHne
dopme! Te-
Vuebmo-| YO
Bune! reqTensHOCTH KOHTPOJIA
METOOH-
Ne n/m Pasnen (TemMa) AMCUMIIIHHE geckme | ) oo aeMo i
MaTepHa- ST LI -
e il nenaM ce-
e | 20, Ne nip. MecTpa)
1 2 3 - 5 6 7 8
1 | OcHOBHBIE XHMHYECKHE MOHATHA | 2 - V-1-5 PP2-18 OIIK-1
H 3akoHbl. OCHOBBl XHMHYECKOMH VII-3
TepMOIHHAMHKH
2 | XuMHyeckas KHHETHKa, Katamus. | 2 - - V-1-5 PP2-18 OI1K-1
PapHoBecHe: XHMHYecKoe H (a- YTII-3
30B0€
3 | Crpoenne aroma. XuMmHYeckas | 2 - - V-1-5 | PP12-18 OITK-1
CBA3b VTI-3
4 | PacTBOopsl - 1 - V-1-5 JIb 1-2 OIIK-1
VII-3 PP2-18
MV-1
5 | OxucnurensHo- 2 2 - Y-1-5 JIB1-2 OITK-1
BOCCTAHOBHTEIEHBIE peaKIilHH. YII1-3 PP2-18
DNEKTPOXHMHYECKHE CHCTEMBI MV-2
PP — pacuernas pabota, Otuer JIb — otuer no naboparopHoii padote
4.2. JlaGopaTopHsie paGoTsl i (HIH) NPAKTHYECKHE 3aHATHS
Tabmuna 4.2.1 — Jlaboparopusie paboTel
Neni/nn Haumenosanue nabopatopHoil paboTsl O6wem, Hac
1 PagHOBecHS B pacTBOpax MEKTPOIHTOB 4
2 OKHCIHTEILHO-BOCCTAHOBHTE/IBHEIE PEAKIIHH 6
Hroro 10
4.3 CamoctosTeasHas pabota cryaentos (CPC)
Ta6mina 4.3 — camocToaTebHas paboTa CTYAEHTOB
M pes- Bpewms, 3aTpa-
ema Haumenosanue paszena (Temsl) Cpox BEI- YHBAEMOE Ha
(TEMH] JHCIHITTHHBI MNOTHEHHA BRITIOJTHEHHE
CPC, uac.
1 2 3 -
OcHOBHBIE XHMHYECKHE IOHATHS H 3aKoHbl. OCHOBBI
1 1-2 menenu 25
XHMHYECKOH TepMOIHHAMHKH
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2 XuMmuYeckas KHHETHKA, karanus. PaBHOBecHe: XHMHYe- X Jam— 25
ckoe H (azosoe
3 Crpoenne atoma. X#uMHYeCKas CBA3b 6-9 Hemenu 25
4 PacTBophl 10-13 Henenn 25
5 OKHCIHTENBHO-BOCCTAHOBHTEILHEIE PEAKIIHH. JIEKTpo- {418 s 15,85
XHMHYECKHE CHCTEMBI
Hroro 115,85

5 Ilepeyenn y4ebHoO-MeToAHYecKoe obecneveHHe IS caMOCTOATENbHON pa-

0oThI 00y4aOMIHXCH NO JHCUHIJIHHE
CryneHTB! MOTYT [IPH CAMOCTOATEIBHOM H3YYEHHH OTIENbHBIX TEM M BONPOCOB IHCLHILIHH
NoJE30BaThCH y4eOHO-HArNAAHEIMA Noco0HAMH, y4eOHEIM 000pyIOBAHHEM H METOIHYECKHMH pa3pa-
GoTkamu kadenpsl B pabouee Bpems, ycraHosnennoe [Ipasunamu BHyTpeHHero pacnopsaka paboTHH-
KOB.
Yyebrno-metonuueckoe obecrneyeHne Ui caMocToATeNbHON paboTsl odyyalommxcs no jJaH-
HOH THCLMITIHHE OPraHH3yeTCH:
fubruomexoil ynugepcumema:
- bubnuoTeunsli GoHA yKOMIUIeKTOBaH y4eOHOM, MeTOAHYeCcKOi, Hay1HOH, nepHoaHYecKoi, crpa-
BOYHOH M XyJOXecTReHHOH MHTepaTypoil B cooTreTcTBHH ¢ YII 1 nanno#t PIIII;
- HMeeTCs JOCTYN K OCHOBHBIM WHGOpMalnoHHBIM 006pa3oBaTeNbHBIM pecypcaM, HH(opMauHoHHOH
Gase naHHBIX, B TOM YHcne OGubnHorpadudeckoii, BoaMokHOCTE BhIXxoda B MHTEpHeT.
kagedpoii:
- myTem obecneveHus JOCTYIIHOCTH Beero HeoOXoauMoro y4ebHO-MeTOAHYECKOro H CIpaBoYHOro Ma-
TepHaa;
- MyTeM MpeIoCTaBleHHs CBENEHHH O HATHYHH y4eOHO-METOIHYECKO# NTHTepaTyphl, COBPEMEHHERIX
MPOrpaMMHBIX CPE/CTB.
[lyTem pazpaboTku:
- METOIMYECKHX peKOMeHaaiki, mocobuit no opraHH3alii caMoCTOATENEHOH paboThl CTYIEHTOB;
- 3anaHuif INIA CaMOCTOATENbHOH paboThl;
- BOTIPOCOB K 3K3aMEHaM;
- METOIMYECKHX YKA3aHHI K BBINOJHEHHIO 1abopaTopHBIX paboT.
munozpaghueil ynusepcumema:
-MOMOLIb aBTOPaM B MIOJITOTOBKE H M3JaHHA Hay4HOH, yueOHoH 1 METOIHYECKOH THTEPaTYPEI;
- YIOBJIETBOpeHHE NMOTpeOHOCTH B THPRKHPOBAHHH HayuHOH, yyeOHO# H MeTOIHYeCKOMH JTH-

TepaTypsl

6. ObpasoBaTe/ibHbIE TEXHOJIOTHH

6.1 TexHOIOrHH HCNOIL30BAHHS BOCNHTATEILHOI0 MOTEHIHAIA THCIHIIHHBI
Peanuzaums KOMMETEHTHOCTHOrO MOIXOJa  NPEIYCMATPHBAET IIMPOKOE HCMONL30BaHMe B olpasosaTensHOM
NpoLecce aKTHBHBIX M MHTEpPAKTHBHBIX (OpM npoBeneHMs 3auaTHi B coueTaHuu ¢ BHeayauTopHoll paGorofi ¢ nenswo
topMupoBaHHA YHHBEPCATEHEIX, o0menpodeccHoHANBHEIX B NMpodeccHoHansHEX koMneTeHuni ofyuaommxca. Cpenn
Takux GHOpM NpOBeJCHHA JAHATHH, MPHMEHEHHE KOMMBIOTEPHEIX TEXHOMOTHH, MO3BOMAIONIHY MONETHPOBATE CTPYKTYPSI
BEMIECTB, XHMHYECKHE TMPOLECCH, A TAK e CHMYNALUMA W pasbop cHTYauMH CBA3AHHBIX ¢ XHMHYECKHMH CHCTEMaMH H
MpOLIECCAMHM.



10

Tabauua 6.1 — MarepakTBHbie oOpasoBaTenbHbBIE TEXHOMNOTHH, HCIOIL3YEMBIE NPH MpOBE-
JIeHHH ayJIHTOPHBIX 3aHATHH

Ne | HanmenoBanwe pasznena (nexuun, npakta- | Mcnonssyemeie nHTepakTHBHBIE | OOBbeM, dac
n/m 4E€CKOro HiIH JJaG0paTopHOTo 3aHATHA) o0pasoBaTe/lbHBIE TEXHOIOTHH
1 2 3 4
1 Jlexuusa «OcHOBHBIE XHMHYECKHE NOHATHS Jlexuns-Bu3yaTH3aua 2
H 3aKOHBI»
2 Jlaboparopnas pabota « OKHCIHTENBEHO- Pabota B rpynnax 2
BOCCTAHOBHTE/IBHBIC PEAKIIHH»
3 JlaGopatopHas paGora «PaBHOBecHS B Pabota B rpynnax 2
pacTBOpax WIEKTPOIHTOBY
Hroro: 6

CopepixanHe NHCUMIUIMHBI obnanaeT 3HAYHTENBHBIM BOCIIHTATENBHBIM TOTEHIHAIOM, M0-
CKOJIBKY B HEM aKKYMYJIHpOBaH HE.}"‘!I-IL]'H ONBIT Ye/TOBeYecTBa. Peanusauus BOCIHTATEIBHOTO MOTEH-
OHana JHCHHILTHHEl OCYIIECTBIACTCA B paMEaX CcIHHOTO Dﬁpﬂ:iDBETCJIbHDFD H BOCIIHTATEIBHOIQ Mpo-
necca H cnocoGCTByeT HeNmpephIBHOMY pasBHTHIO JIHYHOCTH Kawkjoro obywatomerocs. Jlucouminna
BHOCHT 3Ha4MMbli BKiag B dopmuposanne obmeit ¥ nmpodeccHoHanTbHONR KyIbTYphl 00y4alOmmxca.
Conepxanue IHCIMILTHHEL CIOCOOCTBYET 3KONOrHYECKOMY BOCMHTaHHIO obydarommxca. Peanmusaius
BOCITHTATEIBHOTO NMOTEHIIHANA HCIHILUTHHEI MI0JIpa3yMeBaeT:

— leneHanpasleHHBIH oTOOp NpenojasaTeneM H BEIIOYEHHE B JIEKIIHOHHBIH MaTepHan, MaTe-
pHan [UIS MpakTHYecKHX M (WiH) nabopaTopHBIX 3aHATHA coaepiKaHHs, JEMOHCTPHpYIOmEro ofy-
qaoumMMes 06pa3ibl HACTOALIEr0 HayYyHOTo NOABHXHHYECTBA co3jareneii W npeacTasuTenel naHHoMH
OTpaciH HaykH), BEICOKOro mpodeccHOHANM3Ma Y4eHBIX (NpeacTaBHTeNell NMPOH3BOACTBA, AeATencH
KYJBTYPBI), HX OTBETCTBEHHOCTH 34 Pe3yNbTaThl H MOCIEICTBHS JeATeIbHOCTH U1 NPHPO/IbI, YeloBe-
Ka H 00lIecTsa;

~ TNpHMCHEHHE TEXHOJIOTHI, GOpM H METONOB MNpenojaBaHHd JHCIHILTHHEI, HMEIOIIHX BBICO-
Kuill BocnuTaTeNNbHEL 3¢QdeKT 3a cueT co3qaHNA YCJIOBHI U1d B3auMoelicTBHA oby4arommxces ¢ npe-
NOJABaTeNleM, APYTHMH 00yHarOIHMHCH,

— JMYHEI DpHMep NpenojasaTels, AEMOHCTPalHI0 M B obpasoBare/lbHON NCATEIBHOCTH H
obmennn ¢ 06yyarOMHMHCH 32 paMKaMH 00pasoBaTeIbHOro mpouecca BeICOKOH o0meit # npodeccuo-
HATBHOH KYIBTYPBL

Peann3auys BOCIHTATEILHOTO MOTEHIHANA JHCLMIUTHHBI Ha % .eOHBIX 3aHATHAX HANpaBlIcHA
Ha Mo JepxaHHe B YHHBEpCHTeTe eHHOH paseuBaiomeil obpasopaTeNbHOH H BOCIIHTATENEHOM CPe/IbL.
Peanu3aims BOCIHTATENBHOIO MOTEHUHATA AHCLMIUIHHEI B X0[€ caMOCTOATeNbHO# paboTel o0yyaio-
MIHXCH CHBCDEETB}’:’.-"I Pa3BHTHID B HHX LENCYCTPEMIIEHHOCTH, HHHIIHATHBHOCTH, KPCATHBHOCTH, oT=
BETCTBEHHOCTH 32 pe3ylbTaThl cBoei paboTel — Ka4yecTs, HeOOXOJHUMBIX JUIA YCIENTHOH CONHANTH3AlHM
H NpoecCHOHATBHOTO CTAHOBICHH.
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7 ®oH] OLEHOYHBIX CPeACTB AJIA NPoBeeHHs NPOMEAKYTOYHOMH aTTecTAllHH

Gﬁ}"‘lﬂlﬂlﬂﬂlﬂﬂ Mo JHCIHIJIHHE
7.1 Ilepedens KoMNeTeHIHIi ¢ YKalaHHeM 3Tanos HX GopMHpPOBaHHA B Npollecce ocBoe-
HHSH 0CHOBHOI npodeccHoHANBHOH 00pa30BaTEILHOH NPOrpaMMbI

Tabnuua 7.1 — Stanel opMHpOBaHHS KOMIIETEHIHH

Kon ¥ HaMMeHOBaHHE KOM-

Otanel (OPMHPOBAHHS KOMMNETEHIMH H JHCHMIUHHE (MOIYIH) H

NETEHIIHH NPaKTHKH MPH H3YYCHHH/MPOX0KICHHH KOTOPEIX (GopMmHpyeTca naH-
Had KOMIIETEHITHA
HavalbHBIH OCHOBHOI 3aBepIuarommi
2 3 4

OIIK 1: Cnocoben pemarts
3a/1a4H npodecCHOHATBHOM
JEATENEHOCTH HA OCHOBE HC-
NOJIB30BaHAA TEOPETHYECKHX
H NPaKTHYECKHX OCHOB eCTe-
CTBCHHEIX H TEXHHYECKHX
HaYK, a TAKKE MATEMATHYE-
CKOI'0 annaparta

Beicimas Matematnka

HnxenepHas H KOMIBIOTepHasA rpadHka
DOuznka

XuMHA

Mexanuka KHMIKOCTH H rasa

OcHOBBI TEXHHYECKOH MeXaHHKH
OcHOBEI JMEKTPOHHKH H 3IeKTpocHabKeHH
TeopetHyeckas MexaHHKa
CrporTensHbIe MaTepHaIb]
CrpouTtensHas MexaHHKa
YueGHO-03HAKOMHTENIEHAS TPAKTHKA

[loaroroska k mpome-
Iype 3alIHTEI H 3a-

[I|Ta BBIMTYCKHOH
KBATH(OHKAIMOHHO
paboTel

7.2 OnucaHHe Noxasareeil H KpHTepHeB OLleHHBAHHS KOMIETeHIH HA Pa3IHYHBIX Ta-
nax ux GopMHPOBAHNS, ONIHCAHHE KA OLleHHBAHNS

Tabnuua 7.2 - [TokazaTe/ M ¥ KPHTEPHH OLICHHBAHHA KOMIETEHIMH, MIKaNa ONEHHBAHUA

Kon MMokasarenu Kpurepuu M wikana oleHHBAHUA KOMMETEHLHH
KOMMETEHLMK/ | OLEHHBAHNA TMoporoesiii TMponenHyTHIA ypo- Beicokuii yposeHs
ITan KOMMeTeHLMi YpOBEHb BEHB («oTAHuHON)
fykazeigaemes | (uHduxamopel («ynoeneTBopH- (xopomown)
Hassanue OOCMUNCENUR TeNBHO)
amana us KOMREMENYU,
n?l) JAKpenIeNHble 3a
ducyuntunoi)
1 2 3 4 5
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QIIK 1/ Ba-
YanbHBIH,
OCHOBHOH

OIIK 1.1: Knac-
cubHIHpyeT
BhIOpaHHbIE H-
3MYECKHE H XH-
MHYECKHE [Ipo-
necchl, MpoTe-
Kalonme Ha obE-
exTe npodec-
CHOHAILHOMH
JNEATEILHOCTH

3naTh: TeopeTH-
HYECKHE OCHOBEI
¢u3mgecKknx
NpoLeccoB, Mpo-
TEKaIOMKX Ha
obsexTe nmpodec-
CHOHAILHOI ged-
TEBHOCTH.
¥Ymers: Teope-
THYECKHE OCHOBEI
dH3HYECKHX H
XHMHYECKHX
IPOLECCOR, Npo-
TEKaloHX Ha
obsexTe mpodec-
CHOHANBHOI ged-
TENBHOCTH.

B OCHOBax mpo-
teccHoHaNBEHOMN
JIEATETEHOCTH
Baaners (wiu
Hmems onsim
deamensHocm):
HABBIKAMH KJlac-
CH()HKAIIHH BbI-
HpanHbIX (H3N-
YeCKHX mporec-
COB, ITPOTEKAlO-
KX Ha 00BeKTe
npodeccHoHaTB-
HOH JedaTensHO-
CTH

3naTh: TEOpeTHYE-
CKHE OCHOBHI (hHIH-
YECKHX H XHMHYEC~-
CKHX IpOLIECCOB,
NPOTEKAKOIIHX Ha
obwexTe npodec-
CHOHAIILHOM Jes-
TEJIBEHOCTH.

¥mers: HCNONB30-
BATE 3HAHHA O TEO-
pPeTHHEeCKHX OCHOBAaX
(H3HYECKHX H XH-
MHYECKHX ITpOLEC-
COB, NTPOTEKAIOIIHX
Ha oGsexTe nmpodec-
CHOHANLHOMH ges-

TeJIBHOCTH.

B OCHOBax mpodec-
CHOHATBEHOH nes-
TEIBHOCTH
Baaners (wiu
Hmemsb onsim den-

mensHocmu): Ha-
BBIKAMH KJIacCH(H-
KallHH BeIOpaHHBIX
(QHIMHECKHX H XH-
MHYECKHX Ipoliec-
COB, IIPOTEKAIOIIHX
Ha oObekTe mpodec-
CHOHAILHOH Jes-
TENBHOCTH

3nare: Knaccuuka-
IIHIO BRIOpaHHBIX (H-
3IHYECKHX H XHMHYe-
CKHX IMpOIIECCOB, NPO-
TeKaIolMX Ha oDbeKTe
npodeccHoHanbHOH
JIeATeTbHOCTH

¥Y™MeTh: NPHMEHATE
KIacCH(QHKAIHIO BbI-
OpaHHBIX HHIHYECKHX
H XHMHYECKHX [poliec-
COB, MPOTEKAIOIIHX Ha
obsexTe npodeccHo-
HATbHOH NeATe/IbHOCTH
Baaners (wiu Hmembs
onsim deamenbHo-
cmu): KiaccHpHKaLH-
eit BeIOpaHHBIX (H3M-
YECKHX H XHMHYCCKHX
MpOLIECCOB, MpoTe-
KalolIHX Ha o0bexTe
npodieccHOHANBHOM
NeATENBHOCTH.
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OIIK 1.2: Pema-
€T HHKEHEpHEIE
3a/1a4H ¢ NoMo-
[Ib}O MaTeMaTH-
4YecKOro annapa-
Ta BEKTOPHOI
anreOpel, aHATH-
THYECKOH reo-
METPHH H MaTe-
MaTH4ecKoro
aHaIH3a

3HaTL: TEOpeTH-
YeCKHe OCHOBHI
MaTeMaTH4YeCcKo-
ro anmnapara Bek-
TOPHO# anrebpsl.
¥mers: npume-
HATh OCHOBBI Ma-
TEMATHYECKOro
annapara  Bek-
TOpHO# anreGpsl
B OCHOBax IIpo-
¢deccHoHATBHOM
JIesTeIbHOCTH
Bnagers (wiu
Hmemb onsim
deamensHoOCHIN):
HaBbIKaMH dop-
MYJIHPOBAHHS W
pelleHHs HH#Ke-
HEPHBIX H TEXHO-
NIOTHYECKHX TIPO-
61eM ¢ noMoONIBIO
MaTeMaTHYeCKo-
o anmnapara Bex-
TOpHOH anrebpsl

3naTe: TeopeTHHe-
CKHE OCHOBBI
MaTEMATHYECKOIO
anmnapara BeKTOpHOH
amredpel, aHATHTH-
YECKOH reoMeTpHH
¥YMmers: npHMeHATH
OCHOBEI MAaTeMAaTH-
HYECKOoro annaparta
BEKTOpHOH anredpsl
aHATHTHYECKOH
FEOMETPHH B OCHO-
Bax npodeccuo-
HATBHOH JefTeNBEHO-
CTH

Baaners (wiu
Hmemb onsim den-
meabHOCHU): HABKI-
Kam# opmyHpo-
BaHHA U pelleHHs
HHKEHEPHBIX H TeX-
HOJIOHYECKHX Npo-
Gnem ¢ ucnonb3oBa-
HHEM MaTeMaTH4e-
CKOro anmnapara BEK-
TOpHO# anreGpel,
aHAMHTHYECKOH
reoMeTpHH

3nare: KiaccubHKa-
MO BBIOpaHHBIX (PH-
IMYECKHX H XHMHYe-
CKHX IPOIIECCOB, Mpo-
TEKaIOIMKX Ha 00beKTe
npodieccHOHATBHOM
JCATCIIBHOCTH

¥YMerThb: nIpUMeHATE
KIacCH()HKALHIO BEI-
OpaHHBIX QHIMYECKHX
H XHMHYECKHX OpOIEc-
COB, TIPOTEKAaIOMIHX Ha
obsexTe npodeccHo-
HAIBHOH JeATEeNEHOCTH
Baaners (wiu Hmems
onsim deamenbHo-
cmu): KnaccHpuKaru-
eif BeIOpaHHBIX (DH3H-
HYeCKHX H XHMHYECKHX
npoueccos, npoTe-
KaloIMX Ha o0beKTe
npodeccCHOHATEHOM
JeATeNEHOCTH.
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OIlK-1.3: Pema- | 3naTs: ypaBHe- | 3HaTh  ypaBHEHHS, | JHATH YpaBHEHHH,
€T YpaBHEHHd, | HHS, OIMCBHIBAIO- | ONMHCHIBAIOIIHE OC- | ONHCHIBAIOIIHE OCHOB-
ONMKCHIBAIOIME | M€ HEKOTOpHIE | HOBHBIE (H3MYecKHe | HEle (H3IHYECKHE MNpo-
OCHOBHBIE  (H- | DH3HYECKHE MpOIIeCcCEl, C MpHMe- | LIeCChl, C TPHMEHEHHEM
3HYECKHE [MpO- | MPOLECCHL. HEHHEM METOJ/IOB | METOOB THHeHHOH
lIecCHl, ¢ NpuMe- | ¥YMers: mnpume- | muHeiinod anreOpel. | anreOpsl B MaTeMaTH-
HEHHEM METOILOB | HATE MOIIY4EH- Ymers: NpPHMEHATE | 9ECKOI0 aHamH3a.
nuHeiiHO#  an- | Hele 3HAHMA O | YpPABHEHMA, ONHCHI- | YMeTh: NPHMEHATH
reGpel H Mare- | HH3IHYECKHX BalOIIHE OCHOBHBIE | YPaBHCHHS, OMHKCHI-
MATHYECKOro npoueccax (u3MgeckHe  Npo- | BaromHe OCHOBHEIE
aHanu3a B OCHOBaX MpO- | HECCHl, C NpHMeHe- | GH3HYECKHE MPOIECCH,
(eccuonanbHOM | HHEM METONOB IIH- | C IPHMEHEHHEM MeETOo-
JeATeNBHOCTH HeitHoil anreOps! NOB JTHHEeHHOH anredpel
Baaners (wiu B OCHOBax mpodec- | H  MaTeMaTHYeCKOro
Hmyems onsim CHOHaNBHOH  fes- | aHATH3A
deamenbHoOCHN): | TEIBHOCTH B OCcHOBax mpodeccuo-
HaseikamMH dop- | Baamers (wiu HaIBbHOI JeATENBHOCTH
mymuposanus 1 | Hmems onsim dea- | Bnaners (wiu Hmems
pelleHnd ypas- mensHocmu): Ha- onsim deamenbHo-
HeHHH, OIUCHI- BhIKaMH QOpMY/IH- | cmu): HaBBIKAMH
BAIOIIMX OCHOB- | POBaHHA M PelIeHHA | GOopMYIHpOBaHHA H
Hele (H3HYECKHe | YPaBHEHHIl, OHChI- | PElICHHMA YPaBHEHHH,
MPOLIECCH. BAOIIAX OCHOBHEIE | OMHCBIBAIOUIHX OCHOB-
¢hu3mgeckue npo- Hble (PH3IMYECKHE Mpo-
LEeCCHl NPHMEHEHH- | LlecChl MPHMEHEHHEM
eM METOJIOB JHHel- | MEeTOJ0B THHEHHOH
HOit anreGpsl. anmreOpel H MaTeMaTH-
4ecKOro aHaIu3a

7.3 Tunosble KONTPO/ILHBIE 3aJAHNHS HIH HHBIE MATEPHAJLI, He0OX0AHMBIE LIS OLEHKH
3HaHMil, yMeHHil, HABBLIKOB H (HJIH) ONBITA JeATeILHOCTH, XAPAKTEPHIYIOMMX ITanb! GopmMupo-
BaHHS KOMINETeHIHIl B Mpolecce OCBOEHHH OCHOBHOI npodeccHonansHoii obpasoBaTenbHOH
NporpaMMal
Tabmuna 7.3 - [TacnopT KOMIJIEKTa OLIEHOYHBIX CPEACTB JUIA TEKYLIEro KOHTPOJA yCIeBacMo-

CTH

Ne | Pasnmen (tema) amcun- | Kon kowtponu- | Texwuonorus gop- OueHoYHBIE CPEICTBA Onucanne

n/n TUTHHEL pyemoii komne- MHpOBAHHA HauMeHO- | NeNesana- | wikan oue-

TeHLHH (WK ed BaHHE HMi HHBAHUA
HACTH)
1 2 3 4 5 6 7

1. | OcHOBHEIE XHMHYE- OI1K-1 Jlexumus, CPC PP VII-3 Cornacho
CKHE MNOHATHA H 3a- Tabn.7.2
KOHBIL. OCHOBEI XH-
MHYECKOH TepMOJIH-
HAMHKH

2. XuMHYecKad KHHe- OIIK-1 Jlekums, CPC FP VII-3 CornacHo
THKa, Katandi. Pas- Tabn.7.2
HOBECHE: XHMHYE-
ckoe H dazosoe

3. | CrpoeHue aToMa. OIIK-1 Jlekums, CPC PP VII-3 CornacHo
XuMH4eCcKas CBA3b Tabn.7.2
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Ne | Pazpen (tema) qucun- | Kon kowtponu- | Texwonorus dop- OuerHovyHbie CpeacTBa Onucanne
n/n TMUTHHBI pyemoii koMne- MHPOBAHHSA HauMeHo- | NeNesaja- | mokan oue-
TEHLMHH (WK eé BAHHE HHil HHBAHHA
YACTH)
1 2 3 4 5 6 7
4. | PactBOpHI OIIK-1 JlaGopatopuas pa- | Konrpons- | MV-1 CornacHo
Gota, CPC HEIE BOMpPO- Tabn.7.2
¢kl K nabo-
patopHoii
pabote
PP VI1-3
5. | OkuemaTensHo- OITK-1 Jlabopatophas pa- | Kowrpone- | MVY-2 Cornacho
BOCCTAHOBHTE/ILHEIE dora, CPC HbI€ BOMpO- Tabn.7.2
peakinu. JaeKTpo- chl K nabo-
XHMHYECKHE CHCTe- paTopHofi
MBI pabore
PP YI1-3

[TpuMepE! THIOBEIX KOHTPONBLHAIX 3A1aHHI /15 POBEIeHHs TEKYIIEro KOHTPOJIA ycneBae-
MOCTH
Teker HA pacyeTHOH
1. IlpuBeuTe 2neKTPOHHYIO KOH(Hrypawnio atoMa asora. Yem onpenensercs MUHHMAIbHAS BATCHT-
HOCTB 3nieMenTa? Yemy paBHa MakcHMaTbHAdA BAICHTHOCTH 8TOMa a30Ta M KaK OHa ONpeaenieTca’
21. INpoananu3upyiite suTansnuitneii B sHTponuiine dakTopsl B peakunn FeO + Cu « CuO + Fe.
Bo3MmozHa TH 3Ta peakiis NpH CTAHJapTHBIX yclnoBHAX? Mo#HO mH nogobparth TEMIEpPATYpY, BHIIE
HITH HUKE KOTOpO# peakius TepMoAHHaMH4ecKH Obiia Ol paspernena?
41. B romorennoii cucreMe Ay + 2B (++ Cy paBHOBECHBIE KOHIEHTPAIIHH PearHpyIOLIHX rasos: [A]
= 0,06 moas/n; [B] = 0,12 mons/n; [C] = 0,216 Mons/n. Berucnnre KOHCTAHTY PaBHOBECHSA CHCTEMBI
H MCXO/Hble KOHUEeHTpauuH BemecTs A W B. Mamenennem kakux daxropos (P, C) MOKHO CMECTHTB
XHMHYECKOE paBHOBECHE JaHHOI cHcTeMbl Biipaeo? Jlaiite ofocHoBaHHEI OTBeT.
61. Cxomsko rpammos rmokossl CsHj20g cnenyer pacteoputs B 260 r BoIbl U1 MOMYH4EHHS PacTBo-
pa, EeuﬂeParypa KHIIEHHs KOTOPOTO MpEBHIIAeT TeMIEpaTypy KHIEHHS YHCTOTO PACTBOPHTENsS Ha
0,05°C?
81. Kaxue u3 conet FeSOy, Na;CO;, KCl noasepratores ruaponu3sy? I[louemy? CocraseTe MONEKy-
NISPHBIE M HOHHO-MOMEKY/IAPHbIE YPaBHEHHS MMIPOIM3a COOTBETCTBYIOIMX coneil no 1-oif crynenn.
Kaxkoe 3nadenne pH (> 7 <) HMerOT pacTBOPBI 3THX coneit?
101. Bona conepxut 0,12 r MgSO; u 0,243 r Ca(HCO3); Ha 1 matp. Onpenenuts o6uyio #ECTKOCTh
Bo/slL. [IpuBecTn peaknun dochaTHOro MeTo1a YMATHEHHA BOMEI, COJCpKalIeil JaHHbIE COMH.
121.CocraBbTe cXeMBl 2MEKTPOIH3a PACTBOPOB BemmecTB (Ha yronsHeX aHomax): K;SOs; NiCl,. Ipu
IEKTPOJIH3E KaKoro H3 MpeioKEeHHBIX BaM BEMIECTB BbAedeTca kuciaopod? Ckonbko KHcIopoda
BBIIEHTCS NPH eKTpoau3e TokoM cunoit 30 A B Teuenue 1,5 gacos?
141. Onpenenure THN Koppo3uu. CocTaBbTe YpaBHEHHA NPOLECCOB, MPOTEKAIOMHX B KAXK/IOM H3 CIy-
4aeB, M CXEMY KOPPO3HOHHOIO 3JIEMEHTA [UIA CIy4as 3JeKTpoXuMHYeckoil kopposun. a) lllepoxoga-
Tag JKele3Has NIACTHHKA B cpele rasoobpaszHoro xsopa npu T>573 K;6) Kakoif u3 nsyx meranios
(Fe/Ti), koHTAKTHpYIOIIUX B KOHCTPYKUHH, OyaeT nojseprarecd paspymenuio? Metanimyeckoe H3-
Jenue Haxoautes B pacteope CuCl,.
161. Onpenenute, YeMy paBHEBI 3apsAJl KOMIUIEKCHOTO HOHA, CTENEHb OKHC/ICHHA H KOOPAMHAIHOHHOE
qHCcIo KommnekcooOpasopatens B coeguHenuax: [Cr (NH;)sCl]Cly, K [Cu(CN),]. Hanummure ypas-
HEHHUA JHCCOLMAIIMH ITHX COeJIHHEHHH B BOJHBIX PACTBOPAX M BhIpameHHs 1 Kieer.
181. Onpeaenuts maccoBywo gomo H;PO; B 6,6M pactBope kucnorel (ioTHocTe pacTsopa 1,32
r/mi). PaccuuraTre THTP pacTBOpa.
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KonTponsHble Bonpock! k nadopatopHoit paGote
1. PaBHOBecHe Ha rpaHHIlEe METALI-VICKTPOIHT, o0pa3oBaHue ABOHHOIO anexkTpH4eckoro cios. [lo-
HATHE 00 MEKTPOAHOM NOTEHIHAIE METAIIIA.
2. CraHjapTHEIE MOTEHIHATE METAUTHYECKHX IeKTpo0B. Boaopoauslit anexTpos.
3. Pan nanpsxeHns MeTanios. [loHaTHE 0 BOCCTAHOBHTENLHOH aKTHBHOCTH META/LIOB B PacTBOpax.
4. [TpuHuHN paboTe! ralbBaHHYecKOro 3neMenTa. KaToaHsle B aHOAHBIE TPOLIECCHL.
5. 3aBHCHMOCTB 3/IEKTPOJHOIO MOTEHNHANa OT KOHLEHTPallHH HOHOB MeTalna H TeMIepaTyphl.
VYpasnenue Hepucra.
6. 3aBHCHMOCTE BETHYHHEI NOTEHIHANA BOJOPOAHOro 3nekTpoaa ot pH pactopa.
7. TloHATHE KOHLIEHTPALIHOHHBIX FATEBAHHYECKHX JIEMEHTOB.
8. DnexTpoaBHACyINas CHJIA rankBaHH4ecKoro sneMenTa. CriocoOul e€ onpeneneHns.
9. CymHOoCTE 3eKTPOIH3A. DIEKTPOIH3 PACIUIABOR 3/IEKTPOIHTOB.
10. 3aKOHOMEpPHOCTH NPOTEKAHHA VIEKTPOJIH3a PACTBOPOB 3MEKTPOIHTOB.
11.  OcobeHHOCTE NPOLECCOB, MPOTEKAIOIIHX MPH MEKTPOJIH3E PACTBOPOB Ha PACTBOPHMOM aHOJE.
12.  Cocrasnenne cxeM MeKTPOIH3a (KaToIHbIE H AHO/IHbBIE MPOLECCH! IPH HEPACTBOPHMBIX H pac-
TBOPHMBIX aHOJAxX).
13.  3axonrl ®apasies, HX HCNOIL3IOBAHHE JUIS KOIHYECTBEHHEBIX PacYETOB.

IIpomescymounaa ammecmayus No NHCUHMIUIHHE NPOBOAMTCA B (opme sk3amena. JK3ameH
NpOBOOHTCA B BHIEC KOMIIBIOTEPHOTO TECTHPOBAHHA.

Jlns TecTHpOBaHHA HCIONB3YVIOTCS KOHTPOIBHO-H3MepHTenbHEle Matepuans (KMM) — Bompo-
CHI M 3a/1aHus B TecTOBOH (opme, cocTasasiomme 6aHk TecToBbIX 3ananumit (BT3) no mucunniuse, yT-
BepPK/IEHHbIH B YCTAHOB/ICHHOM B YHHBEPCHTETE MOPAIKE.

[IpoBepseMEIME Ha NPOMEXKYTOYHOH aTTeCTAllMH J/IEMEHTAMH COJACPKAHHA SBIAIOTCA TEMBI
JMHMCUMILUTHHBL, YKa3aHHBIe B pasjene 4 Hacrofmeli nporpaMMel. Bee TeMBl AHCHHIUIHHBL OTPAXKEHB! B
KHM B paubix gonsx (%). BT3 skmouaet B ceba He menee 100 3aaHuil H NOCTOSHHO MOMOMHAETCS.
BT3 xpanuTca Ha GymaxkHom HocuTene B coctae YMM u anexrponnom Buae B SHOC yrusepcHTe-
Ta.

Jlna npoBepKH 3HaHuIl UCTIONB3YIOTCA BOTIPOCH! H 3a/laHHA B Pa3HYHAIX Gopmax:

— 3aKpheITO# (C BEIDOPOM OIHOTO MIIH HECKOJIBKHX MPaBHIBHBIX OTBETOB),
— OTKpBITO#H (Heo6Xx01MMO BITHCATE NPABHIIBHEIH OTBET),
~ Ha YCTaHOB/IEHHE NPaBHILHOMN MOCNeN0BaATENLHOCTH,

— Ha YCTAHOBJIEHHE COOTBETCTBHA.
Vmenus, naswixu (wiu onsim deamenviocmu) u KOMRemMeHYyuY TTPOBEPAIOTCE € MOMOIIBID KOM-

NeTeHTHOCTHO-OPHEHTHPOBAHHBIX 3a1a4 (CHTYallHOHHBIX, MPOH3BOACTBEHHBIX HJIH KeiiCOBOro Xapax-
Tepa) H pasHYHOro BH/1a KOHCTPYKTOPOB.

Bcee 3anaum seasioTcs MHOroxonossiMu. HekoTopsle 3ana4s, mpoBepAioONIHe ypoBeHs chopMu-
POBAHHOCTH KOMIIETEHIMIi, ABIAKOTCA MHOINOBapHAHTHBIMH. HacTs yMeHHI, HABBIKOB H KOMMETEHLHH
MpAMO He OTpaweHa B GOPMYNHPOBKAX 3aj1a4, HO OHH MOryT OBITE NMposBIeHbl 00y4alOMHUMHACH NPH
HX PCIICHHH.

B xawaeit sapuant KMM BrmodaloTes 3aJaHus [0 KAXJIOMY [IPOBEpHEMOMY JJIEMEHTY CO-
NepAaHus BO BCeX MEepedMCNeHHBIX Beime ¢GopMax H pa3HOTO YPOBHS CIOXKHOCTH. Takoil Qopmar
KHM no3sonser 00beKTHBHO ONpPEIeTHTh KaYeCTBO OCBOEHHA 00Y4alOUIMMHCH OCHOBHEIX 3IEMEHTOB
COAepiKaHHA JHCIHIUIHHL] H YPOBeHb CHOPMHPOBAHHOCTH KOMIIETEHIIHIA.
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[IpuMepsl THNOBBIX 3anaHui
I TIPOBEJICHNA TPOMEKYTOYHOMH aTTecTalui 00yJaromHnxcs

3ananue B 3aKpsITOl (opme:
Muapomns Aly(SOs): yeunusaercs npu nobasnenun A. HSO; b. KOH B. ZnS0s T Na,80;
Omeemsi:1. A, b, B 2.5.B,.T 3.A.B 4.B.T
3agaHue B OTKpBITOH dopme:
BemecTra, ycHIHBAIOMHKE HeiiCTBHE KATATH3ATOPOB, HA3BIBAKOTCA:

......................................................................................................................................

3anaHie Ha YCTAaHOB/IEHHE NPABHIIBHOM MMOC/IeN0BaTeIbHOCTH:
Kakue n3 nPaae;[cHHm 3NEKTPOHHBIX KOH(QHTypauuii aTOMOB HIIH HOHOB HEBO3MOMKHEI B IpHHLHIE?
a) 1s’2s%2p"2d'; 6) 1s*2s*2p°3s'3p’3d’;
B) 1572s°3s'3p"3d"%s; r) 1s72s?2p®3s%3p%3d’.
EHI[B.HHE Ha YCTAHOBRICHHE COOTBETCTBHA.
VCTaHOBHTE COOTBETCTEHE MEXIY (GOpPMYION BEUIECTBA H €r0 HAIBAHHEM:

thopMyna BewlecTsa: HA3BAHHE BELlECTBA:

1) HoS0y; a) rugpokcig memn (II);

2) Cu(OH);; G) oKcHI MATHHSA;

3) K;PO,; B) riapokcoxnopia meau (11);

4) CuOHCI, r) TETPardIpoKCOATHOMHHAT HATPHA,
5) Mg0O; I) rHApOCY B4 Kamia,

6) Na[Al(OH),]; €) cepHas KHCNOTA;

7) KHS; ) pocdar kanus.

......................................................................................................................................

KomnereHTHOCTHO-OpHEHTHPOBAHHAS 3a1a4a:

B BONE COMEPKATCH KATHOHBI H AHHOHM B CACAYIOIMX KOHUeHTpaunsx: (Make/n): Ca’- 1,8; Na® - 3,0;
1"«'lg2+ =10 HCO: =20 80=28: CIr = 1.D. OnpenenuTe BENHYHHY BpeMeHHO# © o0meil wEcTkocTH 3TOH
BoOw (M3ke/n). [IpeanoxuTte HauGonee 3addexTHBHBIE cNOcoDR yMAT9eHHA BOAK H obocHYyiiTe cBoil Bebop

[lonHOCTEIO OLEHOYHBIE MaTEPHAE H OLIEHOYHBIE CPEICTBA 18 MPOBEAEHHS MPOMEKYTOYHOH
arTecTanuy obyuaromuxcs npencrasnedsl B YMK no auciuniuge.

7.4 MeToan4ecKHe MATEPHABI, ONPele/IsIHe NPoueaypPhl OlleHHBAHHA 3HAHMI, yMme-
HHil, HABLIKOB H H(HJIH) ONBITA 1eATe/ILHOCTH, XAPAKTEPHIYIOIIHX ITANEI (JOPMHPOBAHHSA KOM-
neTeHHiH
IIpouenypel onenuBanus 3HaHHHA, YMEHHH, HABLIKOB H H(HIIH) OMEITA JNEATENEHOCTH, Xapak-
TEPH3YIONIMX JTallkl POPMHPOBAHHS KOMIETEHIHHA, PEryIHPYIOTCA CAEIYIONHMHE HOPMAaTHBHEIMH aK-
TaMH YHHBEPCHTETa:
— - Ilonowenne I1 02.016-2018 O damteHO-peliTHHrOBOMN cCHCTEME OLCHMBAHHA PE3YILTATOB
o0y4eHHs Mo THCHHIUIHHAM (MOIY/IAM) H MPaKTHKaM NpPH ocBOeHHH oOydalommmuca obpasoBaTelb-

HBIX TIpOrpaMM;
- METOIMYECKHE YKa3aHHdA, HCIOIb3YeMblie B 00pa3oBaTelbHOM MPOILIECCe, YKa3aHHBIE B CITHCKE

JIHTEPaTypBL.
Jna mexywezo xoHmpoaa yCIeBaeMOCTH MO JHCUMIUIHHE B paMKax JeHcTByiomel B yHHBEp-
cuTeTe DAILHO-PENTHHIOBOH CHCTEMBI IPHMEHACTCA CHISAYIOUIHI NOPAIOK HaYHCIeHHs DaLIoB:
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Tabnuua 7.4 - [Nopsaok nauncnenus 6annos B pamkax bPC

Dopma TEKYIIEro KOHTPOIS MunuMansHsIH bann MakcuMansHBIH Oann
Gamn NpHMeYaHHe Oamn NpHMeYaHHe
1 2 3 “ 5
JlaGoparopnas pabora «PaBHOBecHs B 0 Bemonaena, noa- 4 Bemonnena, noa-
pacTBOpax 3MeKTPOIHTORY FOTOBJIEH OTYET, rOTOBJIEH OTHYET,
«He 3alHIIeHay «3alIHINEHA
Jlaboparopnas pabora «OxuciHTENB- 0 Brimonnena, nox- 4 Brmonsena, nox-
HO-BOCCTAHOBHTE/IBHEIE PEAKIIHH» rOTOB/IEH OTHET, rOTOBJICH OTHET,
«HE 3alIHIIeHa» «3alHIIeHa
CPC 0 28
Hroro 0 36
[locemaemocts 0 14
DK3ameH 0 60
Hroro 0 100

Hna npomexcymounotii ammecmayuu obyuaiowjuxca, NPOBOJAHMON B BHJE TECTHPOBAHHSA, HC-
MOJMB3YETCA CAEAYIOMas METOIHKA OIICHHBAHHA 3HAHHH, YMEHHH, HABLIKOB H (HITH) OTILITA JeATeTEHO-
ctH. B kaxxnom sapuante KMM —16 3ananmnii (15 sonpocos u onHa 3anaya).

Kasxaslii BepHBIi OTBET OLIEHHBAaETCA CIEAYIOMNM obpasomM:

— 3anaHue B 3aKpeiToi Gopme -2 Gamna,

— 3ajlaHue B OTKphITOH Gopme — 2 Hanna,

— 3aJaHHe Ha YCTaHOBJCHHE NPaBHIIBLHOI Moc/iefoBaTeNbHOCTH — 2 Dama,

— 3aJlaHHe Ha YCTAHOBIEHHE COOTBETCTBHSA — 2 Oanna,

— pelleHHe KOMIETEHTHOCTHO-OPHEHTHPOBaHHOM 3a/1a4H — 6 Gannos.
MakcHManbHOE KOMHYIecTBO OalIoB 3a TecTHpoBaHHKE —36 Oanios.

8 Ilepewens ocHOBHON H J0NOJHHTEILHOH JHTEpaTYpPHl, HeoOX0AHMOI 118 OCBOEHHSA
JHCHHILITHHLI

8.1. OcHoBHAas JHTEpATYpA

1. Jlyneiiko T.I'. Beenenue B o6uyro xumuio [InexkTponnsii pecype]: yuedbnnk /T.I". Jlyneiiko
— Pocroe wv//]: MUapatensctio HOxuOrO enepansHoro yausepcutera, 2010. — 232¢. // Pesum goctyna
- http://biblioclub.ru/

2. Axmeroe H.C. Obwmas u neopranudeckas xumus [Texer]: ygeOuux/ H.C. Axmeros. - M.:
Beicmr. mx., 2006, — 743 c.

3. Caenxoga, M.B. Xumus [Dnextponnsiii pecypc]: y4ebHoe nocobue Ui CTYIEHTOB 3a09HO-
ro oOy4eHHs TeXHHYECKHX H XMMHYECKHX CHelHalbHOCTell: [M0 HanpasJeHHSM NOATOTOBKH:
280700.62, 240100.62, 270800.62, 140100.62, 140400.62, 190600.62, 150700.62, 151900.62] / K. B.
Casenxosa, H. B. Kysapmun). - Kypck: Yuupepcurerckan kuura, 2014. - 141 c.

8.2 lonoaHuTEILHAN JHTEpATYpA

4. I'nuaka H.JI. 3anagn 1 ynpaxsenns no obmeit xumun [Texer): yueGHoe nocobue /moa pex.
B.A. Pabunoeuga, X.M. PyGunoii. - M.: Urterpan-Ilpecc, 2006. — 240 c.

5. Ilpecec U.A. Octossl obmett xamun [DnexTponHsli pecype]: yuebnoe nocodue /M.A. Ipecc.
— CI16.: Xumuzgar, 2006. — 352¢. Pexum noctyna: http://biblioclub.ru/

8.3 Ilepeuens MeToAHYECKHX YKA3aAHHI
1. PaBHOBeCHA B PACTBOPax MEKTPOMHTOB [DIeKTPOHHEIH pecypc]: METOOHYECKHE yKas3a-
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HHA 10 BBHINOJHEHHIO 1a00paTopHBIX 3aHATHH M caMOCTOATeNbHOH paboThl 1A CTYASHTOB TEXHHYE-
ckux cnenuansHoctell /HOro-3ananueii rocynapcTBenHblil yHuBepcuTeT, Kadenpa xmmuam; HO3IY;
coct.: M. B. Capenxkoga, E. A, ®areanosa. — Kypek: FO3I'Y, 2013.-35c.

4. OKHCIHTENLHO-BOCCTAHOBHTENbHBIE peakuuH. [loBeneHne MeTanioB B arpecCHBHBIX
cpenax [DnexTpoHHBI pecypc]: MeToMyecKne yKaszaHus K naboparopHoit paGoTe a1 cTy/IEeHTOB He-
XHMHYECKHX clellHanbHocTel mo AucuMmmee « Xumua»/'lOro-3ananseiit rocy1apcTBeHHBIH YHHBEp-
cureT, Kadenpa xumun; IO3IY; coct. U. B. Casenkosa. — Kypek: KO3I'VY, 2013. - 20 c.

8.4 Ipyrue yuebHo-meroan4ecKne MATEPHAIBI

OrtpacneBkle HayYHO-TeXHHYECKHe AYpPHAILI B OHOIHOTeKe YHHBEpCHTETA:
XHMHA H KH3IHDb

Kypuan obmeit xumun

9 Ilepeuenn pecypcoB HHMOPMANHOHHO-TEJIEKOMMYHHKAIHOHHOH CeTH

«HAuTepHeT», He0OXOAHMBIX /ISl OCBOCHHS JHCUHILTHHBI

1. @enepansHelii nopran «Poccuiickoe obpazoanune» hitp://'www.edu.rw/

2. QenepanpHoe XpanwHile «ExmHas xommexums nHQpoBhIX 00pa3oBaTeNbHEIX PECYPCOB»
http://school-collection.edu.ru/

3. XnumuueckHe caiitel: http://www.xumuk.ro/ - caliT 0 XHMHH, Ha KOTOPOM NpeACTABICHE
TeOpeTHYeCKHe OCHOBEI XMMHH, CIIPABOYHEIE MATEPHAIE;

4. http://chemistry.ru/ - TeCTHpOBaHHE M0 XHMHH, 3IEKTPOHHBIE KOHCY IbTALIHH,;

5. http://www.alhimikov.net/ - caifT 0 XHMHH, IPeACTABNAIOMMIA pasIHYHbIC MATEPHANEI, CBA-
3aHHBIE ¢ HayKoi - xumuell, [Ipennainaden ans npenonasareneH, y9aumxcs.

10 MeroauyeckHe yKa3aHus A5 00y4ai0MIHXCH M0 OCBOCHHIO THCUHILTHHBI

OcHOBHEIMH BHIaMH ayJHTOpHOH paboThl CTYIEHTA NpPH H3YYEHHH IHCIHIUTHHBI «XHMHSI»
ABNIAETCA NeKIHH W NaboparopHEle 3auaTHA. CTyleHT He HMeeT NpaBa NpoNycKaTk 3aHATHA Oe3 yBa-
HHTENBHBIX TPHYHH.

Ha nmexumsx H3naraiooTcd H pa’sACHAIOTCS OCHOBHEBIE IOHATHA TEMEL, CBA3aHHBIE ¢ Hell Teope-
THYECKHE H NpakTH4YeckHe npoblieMsl, Nal0TCs peKoMeHIalHH Uls caMocToATensHOM pabotel B xone
JEKIHH CTYAEHT J0JDKeH BHHMATEIBHO CITYINATE H KOHCIEKTHPOBATh MaTepHA.

Hzyuenne HanGonee BaXHBIX TEM HIIH pPa3/IefioB JHCIHILIHHEI 3aBEPINAOT NabopaTopHEIE 3a-
HATHA, KOTOpble 00eCneYHBal0T KOHTPO/Ib MOArOTOBICHHOCTH CTYACHTA; 3aKperneHne yudeOHOro ma-
TepHana; npHobpeTeHHe ONLITA YCTHRIX MYO/IHYHEIX BRICTYTUIEHHH, BeleHHe JHCKYCCHH, B TOM YHCIE
apryMeHTalliH H 3alMThl BbIIBHTaeMBIX MOJI0KEHHH H TE3HCOB.

JlaGopaTtopHOoMy 3aHATHIO NpeIIECTBYET CAMOCTOATeNbHad paboTa cTyIeHTa, cBA3aHHad C
OCBOGHHEM MATEPHANA, MOMYYEHHOrO Ha JIEKIHAX, H MATEPHANOB, HAIOKEHHEIX B ydeOHHKaAX H y4el-
HBIX MOCOOHAX, a TAKXKe THTEepaType, peKOMEHI0BAHHOH Nperno/jiaBarTeiemM.

KauectBo yuebGHO#H paGoTel CTYIEHTOB NMpENoaaBaTells OIEHHBAET MO Pe3Y/ILTAaTaM TECTHPO-
BaHHs, cobece10BaHus, JALHTE OTYETOB M0 JabopaTopHEIM paboTam.

[Ipenoaasartens yKe Ha MEPBHIX 3aHATHAX O0BACHACT CTYJACHTaM, KakHe (opmbl o0ydeHHs
ClieyeT HCIONL30BATh NIPH CAMOCTOATEIEHOM H3YHYEeHHH NHCIHIUTHHE! « XHMHA»: KOHCNIEKTHPOBAHHE
yueOHOM MUTEpaTyYph! H IEKIIHH, COCTAB/IEHHE clloBapel MOHATHH H TEPMHHOB H T. IL.

B npouecce o6y4eHHs npenonaBaTeNH HCMOAB3YIOT aKTHBHEIE GOPME! paboTEl CO CTYIEHTA-
MH: YTEHHE NeKIHil, IPHBIeYeHHe CTYIEHTOB K TBOPYECKOMY MPOLIECCY Ha JEKIHAX, MPOMeKYTOYHBIH
KOHTPOJIB ITyTeM OTpaboTKH CTYAEHTAMH NPONYINEHHBIX JEKIHi, y9acTHe B IPYNMOBLIX H HHIHBHIY-
anbHBIX KoHCYyNbTauuax (cobecenosannu). 9T dopmel cnocoGeTBYIOT BRIpabOTKH ¥ CTYIEHTOB yMe-
HHuA paboTaTts ¢ ydyeOHHKOM M nHTepaTypoii. M3yuenne nuTepaTypsl COCTABNAET 3HAYHTENBHYIO 9aCTh
camocTosTensHOH paboTel cTyaenTa. 10 Gonemo# Tpya, Tpebyromuil yeumuil H KelaHHd CTYIEHTA.
B camom Hauyane paboThl HAI KHHIOi BaXHO ONpPENETHTH LNk H Hanpaenenne 31oif pabotsl. [Ipoun-
TaHHOE ClIeIyeT 3aKpenuTh B naMaTH. OIHAM H3 NPHEMOB 3aKpeIUIeHHA OCBOCHHOr0 MaTepHAana 4B/~
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eTcs KOHCNEeKTHpoBaHHe, 0e3 KOToporo HeMblcIHMa cephé3nas paborta Hag nuTepatypoii. CHctemaTn-
4eCKO€ KOHCINEKTHpPOBaHHE MOMOTraeT HayYHTLCH NPABHIBHO, KPATKO H YETKO HM3/1araTk CBOHMH CIIO-
BaMH NPOYHTAHHEIH MaTepHal.

Camocroarensnyio paboTy cneayer Ha4MHATh C NEpBHIX 3aHATHH. OT 3aHATHA K 3aHATHIO
HYKHO PEryIspHO NMPOYHTHIBATE KOHCIEKT /KM, 3HAKOMHTECH C COOTBETCTBYIOLIMMH pa3jie/laMH
y4ieOHHKa, YHTaTh H KOHCMEKTHPOBATh JTHTEPATYPY MO Kamaoi Teme HHcUHIUIHHEL CaMoCcToATeIbHAR
paboTa JaeT CTy[JeHTaM BO3MOMKHOCTH PaBHOMEPHO paclpeleaTh Harpysky, cmocoOcTeyer Gonee
rayOOKOMY H KadecTBEHHOMY OCBOCHHIO ydeOHoro MatepHana. B cmyuae HeoOXoaMMOCTH CTYAEHTHI
obpamaroTcs 3a KOHCY/IbTalHell K MpenoaaBaTelIio [0 BOMpocaM THCIHIUIHHE « XHMHA» C LEIbi0 yc-
BOEHHA H 3aKpeNieHHS KOMIIETEHIIHMA.

OcHoBHAaA 11e/Ib CAMOCTOATENBHONH paboThl CTYJICHTOB NPH HIYYEHHH JHCIIHILTHHE (X HMHA»
- 3aKpeNHTE TEOPETHYECKHE 3HAHHA, MOYYEHHBIE B NMPOIEcce NEKIHOHHBIX 3aHATHIH, a Tak xe cdop-
MHPOBAThH MPAaKTHYECKHE HABBIKH CAMOCTOATENBHOTO aHATH3A 0COOEHHOCTEH HCIHILTHHEL.

11 IMepeyens HHPOPMANHOHHBLIX TeXHOJIOTHH, HCNOAB3YEMBIX NMPH OCYIe-
CTBJIEHHH 00pa30BaTe/ILHOIO Npolecca No AHCUHIUIHHE, BKJIOYas NMepeveHb Mpo-
rpammHoro obecneqyendss # HHPOPMALHOHHBIX CNIPABOYHBIX cHCTeM (MPH Heo0X0-
AHMOCTH).

Libreoffice onepaumonnas cucrema Windows
Antusupyc Kacnepckoro (wi ESETNOD)

12 Onucanne MaTepHa/ibHO-TeXHHYeCcKo# 0a3bl, HeoOXoaAHMOIl 18 ocyule-
CTBJIEHHHA ﬂﬁpﬂJDBﬂTﬂﬂLHﬂ]‘ﬂ nmpomecca no JHCUHILIHHE

VyeOunas ayquTopHs 18 NpoBejeHHs 3aHATHH JTeKIHOHHOro THIA K naboparopuu kadeapsl
¢dyHIaMeHTaNBHOH XHMHH H XHMHYECKOH TEXHOIOTHH, OCHalleHHEIe yueOHo# Mebensio: cToMNsl, CTy-
Nbs A71A 00y4arOmMXCA; CTOM, CTYI N4 IpenojaBarelis, JOCKa.

O6opynosanue: mKad BEITKHON nabopaTopHsli, Beckl anekTpoHHsle CASMW-1200, sech
anextponnsie OhausRV-214, akpamuctnstop JI3-4, pH metp / nonomepMymsturect MITJI 101, pH
METp HOoHOMep «AHanu3atop xuakoctuy», pH metp / HoromerpMynsTuTecT MILT 103, doToxonops-
meTp oToanexkTprdeckuii KonuenTpaunoHue KOK-2, cymnnsssi mxad, neus mydensaas [TM-12
M2, apeometpsl, npubop ANA HIMEPEHHA IEKTPONPOBOAHOCTH, npubop ana amccommamuu OX-6,
IUTHTKA 3/eKTpHYeckas, BoJAHas OaHsd, MarHHTHas MeIanka, BoIbT™MeTp HdpoBoii, konopametp do-
To3neKTpuyeckuit ogHonyderoit KOO-YXJI4.2, [Ipubop OX-12K (konopumerp).

13 OcobenHocTH peajiH3allHH AHCUHIJIHHBI /IS HHBAJHIOB H JHI ¢ Orpa-
HHYEHHBLIMH BO3MOKHOCTAMH 3J0POBbLS

[Ipu obyveHHH JHI] ¢ OrPaHHYEHHBIMH BO3MOMKHOCTAMH 30POBbS YYHTHIBAIOTCH HX HHIHBH-
nyanbHBle ncuxodusndeckne ocobennoctH. O0yyeHHe HHBANMH/IOB OCYIIECTB/IAETCA TAKIKE B COOTBET-
CTBHH C HHIMBHIYAILHOM nmporpaMmoil peaGunuTanuy HHBATHAA (TIPH HATHYHH).

Ana nuy ¢ napyweruem ciyxa BO3MOMHO NpenocTaBneHne ydebHol mEdGOpMalHK B BHIYAIL-
Hoilt dopme (KpaTkmil KOHCIIEKT JIEKLHii;TEKCTHl 3alaHWii, HaneYaTaHHBIE YBEIWYEHHBIM IIpHQTOM),
Ha ayJHTOPHBIX 3a8HATHAX JOIYCKAETCs NPHCYTCTBHE ACCHCTEHTA, & TAKKECYPIONEPEBOIYHKOE H
THdnocypaonepeBoaHKOB. Tekylnuii KOHTPO/Ib YCIIEBAEMOCTH OCYIIECTBIAETCA B MHChMeHHOI dop-
me: o0yuaiommiics MHCbMEHHOOTBEYaeT Ha BOMIPOCH], MHCEMEHHO BHIMOMHACT NPaKTHYECKAE 3a0aHMA.
Hoknan (pedepar) Takxe MoxkeT OBITH NpelcTaBleH B MHChMeHHOH (opme, npi 3ToM TpeboBaHHA K
COIEp/KAHHIO OCTAIOTCA TEMH e, a TpeOoBaHHA K KaueCcTBY H3/I0KEHHA MaTepHaia (MOHATHOCTS, Ka-
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4eCTBO Pe4H, B3aUMOJIeHCTBHE C ayIuTOpHEH H T. [1.) 3aMeHAI0TCA HAa COOTBETCTRYHOIIHE TpeOoBaHHu4,
NpeabABIAEMBIC K MTHCBMEHHBIM paboTam (kadecTBo 0QOpMICHHS TEKCTa M CIIMCKA JIMTEPATYphl, Ipa-
MOTHOCTB, HATHYHE HIUTIOCTPAIMOHHEIX MAaTepHANoB H T.1.). [IpoMexyTouYHas aTTecTalms JUIS JIHIL C
HapyIIeHHAMH CTyXa NPOBOIHTCA B MACBMEHHOM dopMe, MPH ITOM HCMONB3YIOTCA OOIIHE KPHTEPHH
oneHuBanus. [IpH HeoOXOMMMOCTH BpeMs MOArOTOBKH K OTBETY MOKET ObITh YBEIHYEHO.

Hna auy ¢ napywenuem 3pexus NOMYCKAETCH ayIHATbHOE NpefocTaBieHHe HHDOPMALHH, a
TaKKe HCI0/B30BaHHE HA ayIHTOPHEIX 3aHATHAX 3BYKO3AITHCHIBAIOIINX YCTpolicTB (IMKTOOOHOB H
T.A.). JlonyckaeTca NMpHCYTCTBHE Ha 3aHATHAX ACCHCTEHTA (MOMOIIHHKA), OKAassIBAIOLIEro ofydaio-
HHMCS HeoOX0MHMYIO TEXHHYECKYHO NOMOILb., TeKyLIHi KOHTPOIb YCNeBAEMOCTH OCYIIECTBIAETCS B
yerroii dopme. TIpH nposeneHHH MPOMEXKYTOYHON aTTECTALMH A JIMI C HAPYIIEHHEM 3PEHHS Tec-
THPOBaHHE MOXKeT OBITh 3aMeHeHO Ha YCTHOe cobece10BaHME 110 BOIPOCAM.

Jha auy ¢ ozpanuyenHbIMU 603MOJNCHOCMAMU 300pP06bA, UMEIOWUX HAPYUIEHUR ONOPHO-
déuzamensHo20 annapama, Ha ayIUTOPHEIX 3aHATHAX, @ TAKKe NPH NPOBEICHHH NPOLEAYD TEKYIIEro
KOHTPOJIA YCNEBAEMOCTH M NMPOMEXKYTOYHOH aTTeCTallHH MOrYT OBITH MpelOCTABNEHEl HE0OX0IHMEIE
TEXHHYECKHE CpelCTBa (NMEpCOHATBHBIH KOMMBIOTEP, HOYTOYK HIH Apyro#l ramxer); AONycKaercs
NPHCYTCTBHE ACCHCTEHTA (ACCHCTEHTOB), OKA3BIBAOMIEr0 00yHaomMMCa HEOOXOAMMYHO TEXHHYECKYIO
moMouls (3aHATH pabodyee MECTO, NepeBHraThes MO ayJAHTOPHH, POYHTATH 3a1aHie, ODOPMHTE OT-
BET, 00ImaTECA ¢ npenojaaBaTeneM).
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JIuct nonoaneHHil H H3MeHeHHIi, BHeCeHHBIX B pabouyio nporpaMmy

Homep
H3IMEHEHHA

Homepa ctpannn

H3Me- 3aMe- | aHHy- | HOBEIX
HEHHBIX | HEHHBIX | JHpO-
BAHHBIX

Beero
CTpaHHII

Jata

OcHoBanue 118
H3MEHEHHA H [oJ-
MHCH JIHIA, IIPOBO-

JHBILIETO HIMEHEHHA




