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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUWS 1O AUCHUATIJIMHE (MOAYJI10), COOTHECEHHBIE C
INIAHUPYEMbBIMHU PE3YJIbTATAMMN OCBOEHUS OBPA3OBATEJIBHOU NPOI'PAMMBbI

1.1. Hesu ocBOEHUS TUCHUTIUHBI (MOTYJIs1)

OOy4yeHne XMMUH B BBICIIEM Y4E€OHOM 3aBEJICHHUH INPECIEAYET ABE OCHOBHbIE ienu. IlepBast - oOmeBocnMTaTENbHAS - 3AKII0YAETCSA B
(hopMHpPOBaHMH HATIEKTHKO-MaTEPHAUCTUYECKOTO MHPOBO33pEHHsI OOYyYaloIIEerocs, Pa3BUTHHM KyJNbTYpbl MbINUICHHSA. Bropas -
NpakTHYecKasi, CBsi3aHHast ¢ (POpPMaMU NPUMEHEHUS] XMMUUECKUX 3aKOHOB U MPOLIECCOB B COBPEMEHHOM TEXHUKE, a TaKKe 3HAHUSIMH O
CBOMCTBAX XMMHUYECKHX MaTepHaloB. B mpolecce M3yuyeHHs] TUCLUIIMHBI OOYYArONIIMICS MOJIyYaeT 3HAHUS, HABBIKH, KOMIICTCHIINH,
HeoOxommumble a1 mpodeccroHanbHON JedarensHOCTH. B 00sacTé NMPOM3BOACTBEHHO-TEXHOJIOTHYECKOH AEATEIPHOCTH LENBIO
TCIUIUIMHBI SIBISIETCS HAYYUTh O0O0Yydarolerocsi paspabaTblBaTh TEXHOJOTHH O0BEKTOB NPO(eCcCCHOHANBHOM AEsATENBHOCTH B 00IaCTIX
XMMHYECKON MPOMBIIUICHHOCTH, B MPEINPUATUAX PA3IMIHOTO BUAA JCSATENBHOCTH. /[l BBIIONHEHMS NPOEKTHOW AEATEIBHOCTH
mcuIUiMHA J1a€T OCHOBY TI'PaMOTHOTO MOAXOJa K pa3padOTKe TEXHOJOTMH, K OOOCHOBAaHMIO TEXHHYECKOW M OKOJIOTMYECKOU
0€30TTacCHOCTH MPUMEHSIEMBIX BEIIECTB U MaTepuanoB. st HayqIHO-HCCIEA0BATENBCKON AEATEIHPHOCTH 3HAHNE TUCIUILTHHBI TI03BOJISIET
000CHOBAHHO TOJXOIUTH K BBIIOJHEHHIO SKCIEPHMEHTANBHBIX M JIADOPATOPHBIX HCCIEIOBAaHUH, MOArOTOBKE OTYETOB. 11 BeneHMs
OpTaHU3AI[IOHHO-YIIPABIEHIECKOH NEeATENFHOCTH JUCIUILIINHA YIUT YMEHHIO OOOCHOBBIBATH MIPHMEHSIEMBIC PEIICHUS.

1.2 Komnerennun ody4aromerocs, ppopMupyemMbie B pe3y/ibTaTe 0CBOCHHUS JUCHHUILIUHBI (MOXYJIsl)

OIIK-3: cnocodHOCTHIO MPHOOpPETaTh HOBBbIe MAaTeMaTHYeCKHEe M eCTeCTBEHHOHAy4YHbIe 3HAHMS, HCIHOJb3ys COBPEeMEHHBbIE
o0pa3oBare/ibHble U HH(POPMALIMOHHbIE TEXHOJIOTHHU

OIIK-7: B1ageHneM OCHOBHBIMHM METOJAAMH OPraHU3alUH 0€30MACHOCTH KIU3HEAeSITeTbHOCTH MPON3BOACTBEHHOI0 MEPCOHANA H
HaceJIeHHsl, MX 3aIIUTHI 0T BO3MOKHBIX MOCJIeCTBHI aBapuii, kKaTacTpo(, CTUXUIiHBIX OeICTBUIA

1.3. Pe3yabTaThl 00y4eHHs 1O JUCHMILINHE (MOTYJIIO)

B pe3yabrare 0CBOCHMA AUCHUILUIMHBI 00yYaOLIMIiCS 10JI5KEH:

3HaThb:

OCHOBHBIE 3aKOHBI OPraHMYECKOHl M HEOPraHMYECKOM XMMHH, KIaCCH()UKAIMIO M CBOMCTBA XMMHYECKUX 3JIEMEHTOB, BEILECTB U
COCIIMHEHUM, METOABl TEOPETUYECKOIO M HKCICPHMEHTAIBHOTO HCCICJOBAHUSA, PEaKLHUOHHYIO CIIOCOOHOCTH BEIIECTB, CPEICTBa
KOMITBIOTEPHOH TEXHOJIOTHH B 00JIACTH XUMUH, (QyHAaMEHTAIbHbIE KOHCTAHTH XUMHHU, METO/IbI XMMHUECKOI HICHTH()NKAIINN BELIECCTB,
HOBEHIIIME OTKPBITHS XMMHUH M TEPCHEKTHBBI HMX HCIOJb30BaHUS B TeXHHKE, (YHIAMEHTAILHOE EIUHCTBO ECTECTBEHHBIX HayK,
HE3aBEPUICHHOCTh €CTECTBO3HAHUS U BO3MOXKHOCTH €r0 JalbHeumero pa3BuTus. OCHOBHBIE 3aKOHBI OPIraHUYECKON M HEOPraHUYECKON
XMMHUH, KIacCH(PUKAI[MIO W CBOWCTBA XHMHYECKHX JJIEMECHTOB, BEWIECTB U COCAMHEHHH, METOJIBl TEOPETHYECKOTO W
HKCHEPUMEHTAIIBHOTO HCCIIEOBAHUS, PEAKIIMOHHYIO CTIOCOOHOCThH BEIIECTB, CPEAICTBA KOMIIBIOTEPHONW TEXHOJIOTHH B 00JaCTH XUMHH,
(yHnaMeHTaIbHbIE KOHCTAHTBl XUMHH, METO/IbI XUMHUYECKOH MACHTH(UKAINU BEUIECTB, HOBEHIINE OTKPBITHA XHMHH U TEPCHEKTHUBBI
UX HCIIOJBb30BaHUSI B TEXHUKE, (yHIaMEHTAIIbHOE €JMHCTBO €CTECTBEHHBIX HAyK, HE3aBEPLIEHHOCTh €CTECTBO3HAHHS U BO3MOXKHOCTH
€ro JAJIbHEHIIEro pa3BUTUS

YMern:

HCII0JIB30BAaTh METOABI U CPEACTBA XUMUYCCKOT'O UCCIIEAOBAHNA BEIIECTB U UX HpeBpaHleHI/Iﬁ

Baagernb:

HaBbIKaMU BBITIOJIHEHUS] OCHOBHBIX XMMHUECKHX J1a00paTOPHBIX Onepanuii, Meronamu onpezaeieHus PH pacTBopos 1 onpeneneHus
KOHLEHTpalui B pacTBOPaXx.

Koas! popmupyembIx

HaunmeHoBaHHe TUCIHUIIIMHbI o
KOMIIETCHIIMHA

2.1 OcBauBaemasi JUCIUILINHA

51.5.07 Xumus OIIK-3; OIIK-7; OITK-11

2.2 llpeamecTBy0LIMe JUCHUNIUHBI

TpeOyroTcs 3HAHUS MPOTPAMMBbI CPEIHEH IKOJIBI TT0 MaTeMaTHke, GU3NKe,
XUMHH.
2.3 OcBauBaeMble NAPALIEIbHO JUCHUIITHHBI
51.5.9 Duznka OIIK-2; OIIK-3
2.4 Ilocaeayonmme JUCHUNINHBI
b51.5.19 DKOJIOTHS OK-12; OIIK-6
b51.5.04 [be30macHOCTE JKU3HEAEATEIFHOCTH OIIK-7

3. OFBEM JMCHUIIVIMHBI MOAYJIs) B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIAEJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCS C
MPEIOJIABATEJIEM (ITO BUJIAM YUEBHBIX 3AHATHI) 1 HA CAMOCTOSTEJBHYIO PABOTY

OBYYAIOIIIUXCHA

3.1 O0beM TUCHUIIUHBI (MOAYJIsT) 43ET

3.2 PacnpenesieHne akajeMu4ecKHX 4acoB Mo cemectTpam (st oo)/kypcam( A5 3¢0) 4 BUIAM y4eOHBIX 3aHATHH

Bup 3anaTnii | Ne cemecTpa (a5 0do) / kypcea ( 17 3¢po)




1 2 3 4 | 5 | s 7 8 9 10 | Hroro
yin (PILA| VIO (PILA| YII |{PILA|YII|PILA| VII [PIL| VII |PINA| VII |PILA| YII (PILA| YII |PIIA| YII |PILA| VII | PILJ
KonTakrHas pa6ora: |12 |12 12 |12
Jlekyuu 4 4 4 4
JlabopamopHule 4 |4 4 |4
Ilpakmuueckue 4 |4 4 4
Koncynomayuu
Hno.paboma
Kontpoas 9 |9 9 9
CamMm. pa6ora 123 (123 123|123
HUTOI'O 144 144 144|144
3.3. ®opMBbI KOHTPOJIS M BUABI CAMOCTOATEIbHOH PadoThI 00y4yaronierocst
®opmMa KOHTPOJIA Cemectp HopMbI BpeMeHH Ha caMOCTOSATEIbHYIO pa00oTy 00y4aromerocs
(ogpo)/ Bun paGoTen HopMb1 BpeMeHH, gac
Kypc(3o) =
IToaroToBka K IeKIUAM 0,5 gaca Ha 1 yac ayIUTOPHBIX 3aHATHIH
JK3aMeH [MoxaroToBka K MpakTHIECKAM/ 1 yac Ha 1 yac ayTUTOPHBIX 3aHATUI
71a00PaTOPHBIM 3aHATHIM
3a4er ¢ olleHKOM 1 IToaroroBka k 3auety 9 yacos (0¢o)
Kypcosoii npoexr BrinonHenue KypcoBoro npoexkTa 72 yaca
Kypcosas pa6ora BrimonHeHne KypcoBoit paboTs 36 yacoB
KonTtpoabHas 1 BrInonHeHne KOHTPOIbHOI paboThI 9 yacoB
PTP Brmmosnnenue PI'P 18 vacos
Pedepat/acce Brinosaenue pedepara/scce 9 yacoB
4. COAEP KAHUE JUCHUIIJIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIEJIAM)
C YKA3BAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHUX YACOB U1 BU1OB
YYEBHbIX 3AHATHUU
Yacsl B
Ceme| K-BO HHTEPAKTUBHOM
Kog Bun dopme
HaumeHnoBaHue pa3aesioB U TeM crp / |ak.gac | Komnerenuun | Jiureparypa P
3aHATHSA 3aHATUS
Kypc| oB K-Bo ®opma
ARMAC [ 3aHgTHA
Pa3gen 1. OcHOBHBIE 3aKOHBI
xumuu. [lepnoauyeckuii 3aKoH.
CTpoeHue U cBOiiCTBA BellecTB,
XMMHYEeCKHX ccTeM (PacTBOPBbI,
aucnepcHbie). XUMHUYECKas CBSA3b.
1.1  |OcHOBHBIEC MOHATHS U 3aKOHBI Jlex 1/1 OI1K-3; OIIK-7; | JI1.1 J11.2 JT1.3
xumuu. CTpoeHue aToma. OIIK-11 JI2.1J12.2 J12.3
[lepuoanueckass cucrema u
cucTeMaTHKa 3j1eMeHTOB. OCHOBHbIE
XapaKTEePUCTHUKHU JIEMEHTOB.
KuncnoTHo-0oCHOBHBIE CBOHCTBA
BewlecTB. ['a3oBbie 3akoHbI. Pacuér
SKBHUBAJICHTHBIX MacC AJIEMEHTOB U
coenvHeHU. MeToibl cUHTE3a 2
MPOCTEHIINX HEOPTAaHUIECKUX
coeMHEHUN. DHeprusl HOHU3aIlNH,
CPOACTBA K 3JEKTPOHY,
AIIEKTPOOTPHULIATEITBHOCTD.
OnekTpoHHBIE (GOPMYIIBI AaTOMOB H
noHOB. Ilepuonnueckoe U3MeHEHNE
XapaKTEePUCTHUK T10 TIEPUOY, MO
rpy1me.
1.2 |HaBblxu paboTHI B XUMUYECKOH C.p. 1/1 OIIK-3; OIIK-7; | JI1.1JI1.2 JI2.1
nabopaToOpHUU ¥ TEXHUKA 3 OIK-11 J2.2 M4
6e3omacHocTH.
1.3  |OnpeneneHue SKBUBajeHTa U C.p. 1/1 OIIK-3; OTIK-7; [ JI1.1 JI1.2 JI2.1
SKBHMBAJIEHTHOW MacChl MeTaJlja 110 3 OIIK-11 J2.2J12.3 M4
BOZIOPOLY.
1.4 |OcHoBHBIE KJIacChl HEOPTAHMYECKUX Cp. 171 3 |OHK-3; OIK-7; [ 1.1 J11.2 JI2.1
COEMHEHUII. OIK-11 J2.2712.3 M2




1.5 |Xumuueckue cBoicTBa METANJIOB. Cp. 171 OIlK-3; OIIK-7; | JI1.1 J11.2 JI2.1
OIIK-11 2 M4
1.6  [Buabl xumMuueckoii cBsi3u B C.p. 1/1 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
Pa3JINYHBIX TUTIAX COCIUHECHHI. OIIK-11 2.2
T'ubpram3anms aTOMHBIX OpOHTANEH.
Kommnemenrapuocts. CTpoeHue u
CBOMCTBA KOMILJIEKCHBIX COEIUHEHUMN.
MeTo/ MONIEKYJISIPHBIX OpOUTAJIEH.
JIMmOoIbHBIE MOMCHTHI CBSI3CH B
Mouiekyiax. Hanomartepuarsl.
XuMuyeckas CBs3b B KOMILIEKCHBIX
COCIITHCHUSX.
1.7 KoMmritekcHele coennHEHNS. Cop. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
OIIK-11 J12.2
M 11
1.8 [DnekrpomuTnyueckast AUCCOLMALIHS. JIab 1/1 OIIK-3; OIIK-7; [ JII.1 JI1.2 JI2.1 Ananus
Peakuiu HOHHO-MOJIEKYIIIPHOTO OITK-11 J2.2 KOHKPETHBIX
obmMeHa M cUTyaIuit
1.9 |PactBopsl. CriocoObI BEIpaKeHUS C.p. 1/1 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
KoHUeHTpauui. Teopus OIlK-11 J2.2J12.3
IEKTPOIUTHUECKON AUCCOLUAIIHH.
KonnuratusHble cBOiicTBa
pactBopoB. CBoiicTBa 1
3aKOHOMEPHOCTH TIOBEJICHUS
JIUCTIEPCHBIX cucteM. Bona.
Jnarpamma coCTOSIHUS BOJBI.
[ToBepXHOCTHO-aKTUBHBIE BEIECTBA.
1.10 |PactBopsl. Onpenenenue C.p. 1/1 OIIK-3; OIIK-7; | JI1.1J11.2 J12.1
KOHIICHTpAIMX PacTBOpA. OIIK-11 JI22 M 13
1.11 |BomoponmHsrii moka3atenb. MeToIbI C.p. 1/1 OIIK-3; OIIK-7; [ JIL.1 JI1.2 JI2.1
onpeznenenust pH pacTBopos. OIIK-11 JI2.2 J12.3 M4
1.12 |T'mpponms comneii. Cop. 1/1 OI1K-3; OIIK-7; | JI1.1 JI1.2 JI2.1
OIK-11 J12.2 M4
1.13 |ducnepcHbIC CUCTEMEL. Cop. 1/1 OIIK-3; OIIK-7; | JIl.1 JI1.2 JI2.1
OIIK-11 J12.2 M4
Pazgen 2. Xumuueckasi OIIK-3; OIIK-7;
TePMOAMHAMHUKA M KHHETHKA. OITK-11
2.1 [Xumwuyeckas TepMOJMHAMHUKA. Jlek. 1/1 OIIK-3; OIIK-7;  JI1.1 JI1.2 JI1.3
DHepreTuka XMMHUYECKHUX MPOLECCOB. OIK-11 J12.1J12.2 12.3
DHurponus, 3aeprus [ ub6ca, JL.2.4
HAIPaBJICHHOCTh XUMHYECKIX
npoueccos.. KoHcTanTa paBHOBecHs
U ee cBs3b ¢ dHepruei [ mboca.
IIpousBeneHue pacTBOPUMOCTH.
3ama4yn Ha onpeaeNieHue
TEPMOJINHAMHYICCKHIX XapaKTEPUCTHK
XUMHYECKUX peaKiuil u
PaBHOBECHBIX KOHIICHTPAIIHA
BELIECTB.
2.2  |Onpenenenue TemioBbx 3¢ HeKToB C.p. 1/1 OIIK-3; OIIK-7; [ JII.1 JI1.2 JI2.1
XUMHUYECKHUX PEeaKIUii OITK-11 J12.2 J12.3 M4

M6




2.3 | Xumnueckas kuHeTHKa. MeTOIbI C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
MaTEMaTUYECKOr0 ONUCAHUSA OIIK-11 2.2
KUHETHUKH XUMHYECKHUX PEAKIHH.

Xumnaeckoe 1 (ha30Boe PaBHOBECHE.
Merto/pl ONHMCaHNsT XUMHYECKUX
PaBHOBECHI1 B pacTBOpax
anekTpoiutoB. KonedarenbHble
peakuuu. Karanuzarops! u
KaTaJTUTHYECKUE CUCTEMBI.
PeakunoHHast cCllocOOHOCTD BEILIECTB.
2.4  |CkopoCTh XUMUYECKUX PEaKIuii. Ip 1/1 OIIK-3; OIIK-7; [ JI1.1 J11.2 J12.1 Ananus
OIMK-11 JI2.2 JI2.3 M4 KOHKDPETHBIX
CUTyalui
2.5 [Xumnueckoe paBHOBecue Cp.. 11 OI1K-3; OIIK-7; | JI1.1 J11.2 JI2.1
OIIK-11 J12.2J12.3
Pazgen 3. DaekTpoxumusi. OI1K-3; OIIK-7;
OIMK-11

3.1 |OxucnuTensHO-BOCCTAaHOBUTEIBHBIC Cp. 171 OI1K-3; OIIK-7; | JI1.1 J11.2 JI2.1
peakuuu. [TonsaTue o crenenu OIIK-11 2.2
OKHCJICHHSI 3JIEMEHTOB B
coenHeHMsIX. OKUCIUTENBHO-

BOCCTAaHOBUTEJIbHBIE CBOMCTBA
MPOCTHIX BEUIECTB M XUMHIECKUX
coenuHeHuil. HammpaBineHHOCTH

3.2  |OkucauTENEHO-BOCCTAHOBUTEILHBIC Ip. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
peakuuu. OIIK-11 JI2.2 M3 M4

3.4  [DnexTpoXMMHYICCKHE MPOIECCHI. C.p. 1/1 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
I'anpBaHUYECKHUE DIIEMEHTHI, OIIK-11 2.2
AKKyMYJISITOPBI, HCIIOJIb30BaHUE Ha
K.JI. TPAHCIIOPTE. DIEKTPOIIH3.

KaTtogHoe BoccTaHOBIICHHE U
AHO/IHOE OKHCIICHHE. DIIEKTPOIIH3 C
AKTHBHBIM M HEAKTHBHBIM aHOJIOM
3akonsl ®apazest. Beixoa no Toky.
TonnuBHBIE 35eMeHThI. Bogopoanas
sHepretuka. [Ipumenenne
anekTponusa. [Ipomeccsl Koppo3uu u
METO]IbI OOPHOBI ¢ KOPPO3HUEH.
3.5 [['anpBaHWYECKHE IICMEHTHI. JIa0. 1/1 OIIK-3; OTIK-7; [ JIL.1 JI1.2 JI2.1
OTIK-11 J12.2 M4
3.6 |Dnekrponms. C.p. 1/1 OTIK-3; OIIK-7; | J11.1 J11.2 J12.1
OIMK-11 J2.2 M4
3.7 |Koppo3swust MmeTayuioB u 60pbba ¢ Heid. C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
OIMK-11 J2.2 M4

3.8  |Onpenenenue BpeMeHHOH 1 00mIeH C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 J11.2 J12.1

JKECTKOCTH BOJIBL. OIIK-11 122 M4

Paznen 4. Opranuyeckasi XuMmsi.
Xumnueckasi HIeHTH(PUKAI U
BeiecTB. CoBpeMeHHBIE
KOHCTPYKIIMOHHbIE MATEPHAJIBI M HX
¢uznko-xuMnYecKue CBOMCTBA




4.1 |CaoiicTBa Ba)KHEHIINX KJIACCOB Cp. n OIIK-3; OIIK-7;| JI1.1JI1.2
OpTraHUYECKHUX COSTUHCHHUIM, OIIK-11 JI2.1J12.2
0COOCHHOCTH CTPOCHHUS U CBOMCTBA M9
pacrnpocTpaHEHHBIX KJIACCOB
BBICOKOMOJICKYJISIPHBIX COCTMHEHHH.

Meronbl cuHTE3a IPOCTEHIINX 4
OpPTraHMYECKUX COeITUHEHHH.

CoBpeMeHHbIe KOHCTPYKLIHOHHBIC

MaTepHajbl M X (PrU3nKo-

XUMHUYECKHe cBoiicTBa. Onpenenenue

OCHOBHBIX (hPM3UUECKUX

XapaKTEePUCTUK OPraHUYECKUX

BEITICCTB.

4.2 Xumuaeckast iIeHTADUKAIUS: C.p. 1/1 OIIK-3; OIIK-7; | JI1.1JI1.2
Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN OIIK-11 JI2.1 J12.2
aHAJIN3, AaHATUTUYECKUN CUTHAI. M7 MIl2
MeTomp! 1 CpeacTBa XUMUIECKOTO 4
MCCJIEJIOBaHMUS BEILIECTB U UX
npeBpaeHuil. Posp xumuu B
OXpaHe OKpYXKarotei cpensl. /

Pasgea 5. CamocrosiTeILHAsA OIIK-3; OIIK-7;
padoTa CTy/IeHTOB OIIK-11
5.1 [IloxroroBka K JEKIHSIM Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2
12 omk-11 2.1J12.2
31 -36

5.2 [[ToxmroroBka K J1aOOpPaTOPHBIM Cp 1/1 OIlK-3; OIIK-7;| JI1.1JI1.2

3aHATUAM. 10 [OIIK-11 JI2.1J12.2
JI2.3 M1-M13
31 -36
53 IToaroToBKa K MPaKTUIECKUM Cp 1/1 OIIK-3; OIIK-7; | JI1.1JI1.2
3aHATUAM. 10 [OIIK-11 JI2.1J12.2
J12.3 M1-M13
31 -36
5.3 |BrmonHeHNE KOHTPOIBHOM PabOTHI. Cp 1/1 OI1K-3; OIIK-7; [JI1.1 JI1.2J12.1
17 lonk-11 1.2
M1031-36

5. ®OH/] OLIEHOYHBIX CPEJCTB /IS IPOBEJEHMSI IPOMEJKYTOYHOM ATTECTALIUY OBYYAIOILIMXCSI [TO
JTACUOUILIAHE (MOYJIIO)

5.1. IlepeyeHb KOMIIeTeHUMI ¢ YKa3aHHeM 3TanoB UX GopMHUPOBaHMs B polecce 0CBOeHUsI 00pa30BaTeIbHOM MPOrpaMMbl

OCHOBHBIMH 3TanaMd (OPMUPOBAHMS KOMIIETEHIMH B paMKax JUCHUIUIMH BBICTYNAET IIOCIEA0BAaTEIbHOS H3Yy4EHHE
COJIepIKaTeJIbHO CBS3aHHBIX MEXIy COO0H pa3enoB (TeM y4eOHBIX 3aHATHH ), KOTOpBIE OTPaXKeHBI B pasjene 4.

Mannua OICHKH pe3yJ/ibTaToB Oﬁy‘leHI/Iﬂ o AMCHMIIJINHE

OueHouyHble cpeacTBA/(POpMbI KOHTPOJIS
Koa Ilnanupyembie pe3yabTaThl 00y4eHust | Onpocno | Tecrosoe Otuer no Pa36op u
KOMIIETEHIL (moxaszarenu OuEHUBAHUS TEOpUuu 3ajaHue | maGopaTtopHoii aHam3 Konrponeras| 3adeT ¢
uu KOMIIeTeHIHii) pabore KOHKPETHBIX pabora OIICHKOM
CUTyalui
OIIK-3; 3HaeT + + +
OTK-7; |ymeer " " "
OINK-11 (grageer + +

5.2 Onucanue nokasareJieii u KPpUTEpPHEB OLICHUBAHUS KOMIIeTEHIM Ha Pa3/IMYHBIX dTallax UX (l)OpMPlpOBaHPISI, OIMUCAaHHueE
IKaJ ONCHUBAHUA




Texymuii KOHTPOJIb POBOAUTCS:

- B (popMe ompoca 1o TeMaM JIEKIHOHHBIX, NPaKTHYECKUX U Ja00PaTOPHBIX 3aHATHH;

- B ()opMe BBIIIOJIHEHUS TECTOBOTO 3aaHMsL;

- B (hopMe oTUeTa IO BHINIOJIIHEHHOI 1abopaTopHO paboTe;

- B popMe yuacTus B pa300pe KOHKPETHBIX CUTYalUH, CBSI3aHHBIX C MTPOECCHOHAIBHON NESTENbHOCTBIO.

KPUTEPUU ®OPMUPOBAHUSA OIEHOK 110 TEKYIEMY KOHTPOJIIO (OITPOC I10O TEOPUN)

«OTanuHo»(5 6aIIIOB) — MONTYyYalOT OOYUAIOIIHECs C MPABUIBHBIM KOJMYECTBOM OTBETOB Ha 3a/1aBAEMBbIE BOIIPOCHI —

He MeHee 95% ot o0riero 00béMa 3a1aHHBIX BOTIPOCOB.

«Xopomro» (4 6amia) — MOJNy4aroT OOYYAIOIIMECs C MPABUIBHBIM KOJIMYSCTBOM OTBETOB Ha 331aBaCMBIC BOIIPOCHI —

He MeHee 75% ot obrmiero o0bpéMa 3aJaHHBIX BOIIPOCOB.

«YIOBJIETBOPUTENBLHO» (3 Oajia) — MOJNyYaroT 00YJAOIIHecs ¢ MPAaBUIBHBIM KOJTHYSCTBOM OTBETOB HA 3a/1aBacMBbIC BOTIPOCHI
- He meHee 50% ot o0mero o6pEMa 3aJaHHBIX BOIIPOCOB.

«HeynosaerBopureabno» (0 6auioB) - MoaydaroT OOydaroliuecs ¢ MPAaBHIBHBIM KOJMYCCTBOM OTBETOB HA 3allaBacMBIC
BOIPOCHI

—menee 50% ot obmiero 00BEMa 3aJaHHBIX BOIIPOCOB.
KPUTEPUU ®OPMHUPOBAHH S OHEHOK ITO BBIITIOJTHEHUIO TECTOBBIX 3AI[AHI/II71

«OT1an4yHo» (5 6a1I0B) — NOTy4aloT 00yJarouecs ¢ NPaBIIEHBIM KOJTHUECTBOM OTBETOB

Ha TecToBble Bonpockl — 100 — 90% ot obmiero o6bEMa 3a1aHHBIX TECTOBBIX BOTIPOCOB.
«Xopomo» (4 6ayIa) — NOJNy4aroT 00ydYaroIuecs ¢ IPaBHUIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BOIPockl — 89 — 70% ot o01iero 00bEmMa 3aJaHHBIX TECTOBBIX BOIPOCOB.
«Y/10BJIETBOPHUTEIBbHOY (3 Oajia) — MOIy4aroT 00yYaloIuecs ¢ MPaBHIbHBIM KOJIHYECTBOM
OTBETOB Ha TECTOBBIE BONPOCH — 69 — 40% oT 001ero 06b8Ma 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«HeynosiersoputeabHo» (0 6anoB) - Moay4yaoT 00y4yaromuecs ¢ IpaBUIbHBIM KOJIHYECTBOM
OTBETOB Ha TECTOBBIC BONPOCH — MeHee 39% oT 001ero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUSA OLIEHOK IO 3AIIUTE JABOPATOPHOM PABOTHI

«3aYTEeHO»» MOTyJar0T 00YJaIOIHecs, BRITIOJTHHUBIINE BCE OMBITHI

B COOTBETCTBHUE C TPeOOBAHUSMU JIAOOPATOPHON PadOTHI, MPABUIHHO BHITIOJHUBIIHNE BCE HEOOXOIUMBIE PACUETHI

mo 00paboTKe Pe3yIbTaTOB U3MEPEHHUI B COOTBETCTBHE C TPEOOBAHUAMH JIAOOPaTOPHOH pabOTHI, O(POPMHUBIIIHE OTYET

0 BBITIOJTHEHUH JTa00pPaTOPHOH pabOTHI B COOTBETCTBHH C MPEIBIBIIEMBIMU TPEOOBAHUAMH, B KOTOPOM IIPEIICTABICHEI
BCE PE3YJIbTAThl U3MEPEHHI, CJIeTIaHbl BCE HEO0OXOMMBIE pacueThl 6e3 apupMeTHIECKUX OIIUOOK, cliesiaHbl 0000IIaroLe
BBEIBOJIBI, 8 TAK)KE TPAMOTHO OTBeTHBIIHE Ha 60% 1 OoJiee TECOPETUIECKUX BOTIPOCOB MPETIOAABATEIIS TI0 TeMe TaHHON
nabopaTopHO PabOTHL

«He3auTeHO»» MMoTy4aroT 00yJaroInecs], He BHIIIOTHUBIINE BCE OIBITHI B COOTBETCTBHE C TPEOOBAHUSIMHU Ja00PaTOPH O
paboThI, 10O HE BHITIOIHUBIIHE IPABIIIEHO BCE HEOOXOIMMEIC pacyeThl o 00paboTKe pe3yIbTaTOB U3MEpEHHMA

B COOTBETCTBHE C TPEOOBAHUAMU JIAOOPAaTOPHOH paboThI, 1100 He 0(OPMUBIIUE OTYET O BHITIOHEHUH JTa00paTOpHOM
paboThl B COOTBETCTBUU C MPEABIBIIEMBIMU TpeOOBaHUAMH, 100 He oTBeTHBIINE Ha 60% 1 GoJiee TEOPETUIECKUX
BOIIPOCOB IIPETIo/IaBaTes 10 TeMe JJaHHOW J1abopaTOpHOM paboTEhI.

KPATEPUA ®OPMUPOBAHMS OIIEHOK 110 PA3EOPY KOHKPETHBIX CUTYAITAM

«OTanaHo» (5 6a/IOB) — CTYAEHT pacCMaTPUBAET CUTYaLMIO HA OCHOBE 1IEJIOCTHOTO 10/1X0/1a

1 TIPUYHMHHO-CIICICTBEHHBIX CBA3eH. D(PPEeKTHBHO pacro3HaeT KIF0UEBbIe IPOOIEMBI U OIIPEIEIIeT BO3ZMOKHBIE
IPUYMHBI UX BO3HHUKHOBEHHS.

«Xopomio» (4 6aya) — CTYAEHT AEMOHCTPHUPYET BHICOKYIO OTPEOHOCTD B IOCTIKEHUH ycIiexa.

Omnpenensier TIaBHYO LEb U MOIETH, HO HE YMEET PAaCCTaBIATh IPUOPHUTETHI.

«YnoBiaerBopuTeabHO» (3 Oaia) — CTyICHT HaXOAUT CBSI3U MEXAY JaHHBIMH,

HO He crroco0eH 00001IaTh pa3HOPOIHYI0 HHPOPMAIIHMIO 1 Ha €€ OCHOBE IpeJylaraTh pelIeH s OCTaBICHHbIX 3a/1ady.
«HeynoBiaerBoputebH0» (0 6a1I0B) — CTYACHT HE MOXET YCTAaHOBUTH IS c€0s U IPYTHUX

HarpasJIeHUE U MOPSIOK AEHCTBUIH, HEOOXOANMBIE IS IOCTHKECHUS LISITH.




KPUTEPUU ®OPMHUPOBAHUW A OIIEHOK IO BBIITOJTHEHWIO KOHTPOJIbHON PABOTHI

«3auTeHo»» — cTaBUTCS 32 paboTy, BBINOJHEHHYIO ITOJHOCTBIO 0€3 OMIMOOK U HEJI0UETOB B COOTBETCTBUH C 33JaHUEM,
BBIJAHHBIM UIS BBITIOJIHEHUS] KOHTPOJIBHOH paboThl. OOy4aromuiics MOJHOCTRIO BlaieeT HH(OpMaIel 0 HOpPMaTUBHBIX
JIOKYMEHTaX, PeryIHpYIOIINX X03sHCTBEHHBIE [TPOLIECCHl B OPraHN3alii; HA OCHOBAHUH JaHHbBIX O pUHAHCOBOH
JIESITENIEHOCTH MOJKET PEIINTH BCE ITOCTABICHHBIC B 33IaHIH 331aH.

«He 3auTeHo»» - cTaBUTCS 32 paboTY, ecii 00yYaIOIINIiCsS NPaBUIILHO BBITOJIHII MeHee 2/3 Bcell paboThl, MCHOIb30Ball
IPY BBITIOJIHEHUH Pa0OThI yCTapeBINyI0 HOPMaTHBHYIO 0a3y, B Ka4eCTBE MCXOAHBIX JaHHBIX BBICTYIIMIN JIaHHbBIE YUeOHHUKa,
a HE peajbHON OPraHU3aLMH.

KPUTEPUUA ®OPMUPOBAHUSA OLIEHOK I1O 3AUETY C OIIEHKOI

«OT1anyHo» (5 6amioB) — o0yJaromuiics JEMOHCTPUPYET 3HAHKE BCEX Pa3ZeliOB N3yd4aeMON IUCIIUILINHEL: CONEpKaHue
0a30BbIX MOHATHH ¥ (PyHIaAMEHTAJIBHBIX IPOOJIEM; YMEHUE U3JIaraTh MPOTPaMMHBIH MaTepual ¢ IeMOHCTpaell KOHKPETHBIX
npumMepoB. CBOOOIHOE BIIAICHUE MaTEPHAIIOM JJOJDKHO XapaKTePH30BAThCS JIOTHUSCKON SICHOCTBIO U YETKUM

BUJICHHUEM ITyTei MPUMEHEHHUS IT0JTyYeHHBIX 3HAHUH B IPAKTUYECKON ESITENIFHOCTH, YMEHHEM CBS3aTh MaT€pUall C APYTrUMHU
OTpacisiMHU 3HAHUS.

«Xopomuro» (4 6aia) — 00yJaromuics AEMOHCTPUPYET 3HAHUS BCEX Pa3ZeioB M3y4aeMOM AUCIMIUIMHEL: coJepikaHne 0a30BbIX
MOHATHH 1 pyHIAMEHTAIBHBIX IIPo0IeM; Mprodpesl HeoOXOIUMbIE YMEHHNS M HABBIKH, OCBOMJI BOIIPOCHI IIPAKTHIECKOTO
MPUMEHEHNS ITOJyYeHHBIX 3HAHUH, HE TOMyCTHI (paKTHYECKHX OLIMOOK NPU OTBETE, JOCTATOUHO HOCIE0BATENBHO U JIOTHYHO
H3J1araeT TEOPETUUECKUN MaTepHall, JOIyCKas JIUIIb HE3HAUYUTEIbHbBIE HAPYIIECHHS [TOCIEN0BATENBHOCTH U3I0KEHUS U
HEKOTOpbIe HETOUHOCTH. TakuM 006pa3oM JaHHas OIICHKA BBICTABIISIETCS 3a MPAaBWIBHBIM, HO HEIOCTAaTOYHO IOJIHBIH OTBET.

«YnoBiaerBopuTeabHo» (3 6amna) — 00y4aroIuiics 1eMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IeioB MPOrPaMMbl H3y4aeMOro
Kypca: ero 6a30BbIX MOHATHI U (pyHIaMEHTANBHBIX pobiieM. OHAKO 3HAHKE OCHOBHBIX MPOOJIEM Kypca He MOAKPEIUITIOTCS
KOHKPETHBIMH MPAKTHISCKAMH IPUMEPAMHU, HE MIOJTHOCTHIO PACKPBITA CYIIHOCTH BOIIPOCOB, OTBET HEJOCTATOYHO JIOTHYEH

1 HE BCEr/a MoCeI0BaTEIICH, TOMYIICHBI ONIMOKHA U HETOYHOCTH.

«HeynossierBoputesibH0» (0 6aI0B) — BEICTABIISIETCS B TOM CIIydae, KOTla 00YyJaloIHiACs JEMOHCTPUPYET hparMeHTapHEIC
3HaHUS OCHOBHBIX Pa3/IejioB MPOTrPaMMbI H3y4aeMOro Kypca: ero 0a30BbIX MOHATHH U (yHIAMEHTAIBHBIX TPOOIICM.

VY 3K3amMeHyeMoro c1abo BEIpakeHa CIIOCOOHOCTh K CAMOCTOSTSIIFHOMY aHATUTHIECKOMY MBIIIUICHUIO, HMEIOTCS
3aTPYAHEHUS B U3JIOKCHUU MaTepHaia, OTCYTCTBYIOT HEOOXOUMbIC YMEHHUS M HABBIKH, JOMYIICHBI IPyObIC OMIHOKH

Y He3HaHUE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JOIOIHHUTEIEHBIC BOIIPOCH], 3HAHHNE KOTOPBIX HEOOXOAUMO IS TIOTYICHUS
MOJIOKUTEILHON OIIEHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WM HHbIE MaTepuaJibl, He00X0AMMbIe Il OLEHKU 3HAHUI, YMeHUH, HABBIKOB M (MJ1H)
ONbITA JeSITeJbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOpMUPOBAHUS KOMIIETEeHIN I

MEPEYEHB BOITPOCOB K 3AYETY C OIIEHKOM

1. OCHOBHLIG XUMHWYCCKUEC TTOHATUA: MOJIb, MOJIApHAsA Macca. OCHOBHBIC 3aKOHbI XUMHUH: COXpPAaHCHHUS MaCChbl BEHICCTB, MOCTOAHCTBA
COCTaBa, YKBUBAJIEHTOB, KPATHBIX OTHOIIIEHUH, 00BEMHBIX OTHOIIICHHA, ABoTaapo. YpaBHeHue MeHeneeBa-KnanelipoHa.
Pacuer skBHUBaJIEHTHBIX MACC DJIEMEHTOB U COEUHECHUH.

2. Xumuueckasi TepMOIMHAMHKA. [1epBhIi 3aK0OH TepMOJUHAMHUKN. BHYTpEHHSS 3HEPTHs M SHTAIBIHNA. TepMOXUMHIECKHUIT 3aKOH
I''U. T'ecca, cineactBus u3 3akoHa. CTaHAApTHBIE TETIIIOTH 00pa3oBaHus. DHTponHs. MI3MeHeHne SHTPOIINY B XUMHUYECKHX MpoLeccax
n (azoBbIx nepexonax. Jueprus ' nooca. HanpaBneHHocTh XMMIYECKHX NponieccoB. Pacyer n3mMeHeHus sHepruu [ nooeca B
XMMHUYECKHX Peakusix. XMMHUIecKoe U (a30BOe paBHOBECHSI.

3. Xumnueckast knHeTuka. CKOPOCTh TOMOT'€HHBIX M T€TEPOTEHHBIX XUMHUYECKUX Peakiuid. 3aBUCHMOCTh CKOPOCTH OT KOHLIEHTPALUH
pearupyromunx BemecTB (3aKOH JIeHcTBHSA Macc), Temnepatypsl (mpasmio Bant-T'odda, ypaBHeHne Appernyca). DHEprist akTHBAIIHH.
'omMoreHHBIN M reTepOreHHBIN KaTaian3. XUMHYecKoe paBHOBecHe. KoHcTaHTa paBHOBECHS U €€ CBA3b ¢ dHepruer I'mboca. IIpuHmmmn
cMenieHust xumuueckoro pasHoBecus Jle llatense. duznueckue METOJIbI CTUMYJIMPOBAHUS PEAKIIHiL.

4. Ctpoenne atroma. Moznenu crpoeHus atoma. YpaBHerus Jlyn-me-bpoing n lpénunarepa. Teopus bopa. DnekTpoHHBIE 000JI0UKH
atoMoB. KBanToBbIe uncia. ITopsmok 3amomHeHNS SIeKTPOHHBIX opbuTtaneii: mpurnun [laynu, npaswuio I'yana, mpaBuia
KneukoBckoro. DneKTpoHHBIE CEMEICTBA JIEMEHTOB.

5. Hepno,unqecmﬂ CHCTEMA JJICMCHTOB ILI/I MeHneneeBa. SHCpI‘I/Iﬂ HoHMU3alun, CPOACTBO K JJICKTPOHY, IJICKTPOOTPULATCIIBHOCTD,
CTEIICHH OKHUCJICHHS 3JIEMEHTOB. I3MeHeHue paanycos, 3H€KTp00TpPIIIaTGJ'ILHOCT€ﬁ, BHGPFI/Iﬁ HOHU3AllNH, CPOACTBA K DJICKTPOHY,
a TaK)Ke KUCJIOTHO-OCHOBHBIX U OKHMCIUTEILHO-BOCCTAHOBUTEILHBIX CBOMCTB 2JIEMEHTOB.

6. Xumudeckasi ¢Bs3b. OCHOBHBIE XapaKTEPHUCTHKH CBS3W: SHEPTHA, JUIMHA. MeTon BaJeHTHBIX CBs3eil. OCHOBHBIE XapaKTEPHUCTUKU
KOBQJICHTHOH CBSI3W: HAINPABICHHOCTH, HACHIIIAEMOCTh, KPATHOCTh, MOJISIPHOCTE. B0O30yX/IEHHOE COCTOSIHHE aToMa. DIEKTPUIECKHN
MOMEHT TuTofis. [ mOpuan3aius aToMHBIX opOuTaneii. JJoHopHO-akienTopHas CBsA3b. BogopoaHas cBs3b.

MeTon MONEKyISIpHBIX opOuTanei. MoHHas CBSA3b, €€ OTJIMYHME OT KOBAJICHTHOHN CBsI3W. JIOCTIKEHHS XUMHH B HOBBIX OTPACIISIX




MPOMBINUICHHOCTH: HAHO-, TNIA3MO-, MCMOPaHOTEXHOJIOT HH.
BHyTpeHHSS CTPYKTypa KpHUCTAUIOB. THIBI KPUCTAJUIMIECKUX PEIIETOK. 30HHAs TEOPHs KPHCTAIIOB. MeTayutbl, MOIYIPOBOTHHIKH,
IURJICKTPUKU. JlmarpaMma COCTOSIHUS (OKEIIe30-yTIepPOoI».

7. CopOmust m copOuMOHHBIE Tpoliecchl. Mounekymsipaas ancopOuus. MonHo-oOMeHHas ancopOuus. YpaBHenus JI»Hrmropa
[osepxnoctHO-akTHBHEIE BemlecTBa (IIAB). Ctpoenme. ITpumepsr [TAB. I[IpiMeneHre cOpOIMOHHBIX MTPOIECCOB H
[TAB B TexHHKE 1 HAPOJTHOM XO3SIICTBE.

8. lucnepcubie cucteMbl. Knaccugukaiy 1 MeTO bl HOTYYCHHUS TUCTICPCHBIX cucTeM. KruHeTHueckas u arperaTHBHAs
YCTOWYUBOCTh JHUCIEPCHBIX cucTeM.[ pyOOMUCTIepCHBIE CHCTEMBI: CYCICH3HMH, dMYJbcHU, NeHbl. Kommoumabie cucrembl. CTpocHHE
KOJUTOUIHO# yacTuilbl. CBONCTBA KOJUIOUAHBIX cucTeM. Koarymsius. Jiekrpodopes, anekrpoocmoc. Tukcorponus. CuHepesuc.

9. PactBOopsl. CriocoOBI BBRIpaXCHUSI KOHIICHTPAIIMN pacTBOPOB. TepMoamHaMuKa Iporecca pacTBopeHmst. KomuraTHBHbIE CBOHCTBA]
pacTBOpoB. 3aKOHBI PaCTBOPOB HERIEKTPouTOB: Payns u Baut-T'odda. M3oTormueckuii korpournment. [IpumeHerne 3aKk0HOB

Payns u Baut-TI'odda k pacTBopaM 31eKTpoNnTOB. DNEKTpoIUTHIECKast quccoruarnist. CTeNeHb M KOHCTaHTa JUCCONMANNH.
Jlucconpanyst pa3saIMIHbIX XUMAYECKHX COCMHEHNH. Peaknny B pacTBopax 31€KTPOIUTOB. 3aK0OH pazbasienus OcTBanbpaa.
[TpousBeneHne pacTBOPUMOCTH.

10. DnexTponuTUyecKas AUCCOIUAIIMS BOJIbI, HOHHOE MPOU3BEJICHUE BOJBI, BOJOPOAHBIN MOKa3aTelns. JuarpaMmmMa coCTOSHUS
BOJIbI B 00JIaCTH HEBBICOKHUX AaBieHUH. ['uaponus coneit. Buasl runponmsa. KoHcranta rufponu3sa, CTeeHb THAPOIIN3a. Y CIIOBHA
CcMelleHns paBHOBecHs ruposn3a. Bogonoaroroska mist oxnaxnenus JABC. Y naneHne MexaHHUECKUX TpUMecei, KOJUTOUAHBIX
gactull. Jlo6aBneHne npucanok k oxjaxaaromieii soge. XKectkocts Boabl. CocTaB MpUpoaHbIX BoJ. CIIOCOOB! ONpeneneHus
BpPEMEHHOH U 00111e# xkecTKocTh. CriocoObl YCTpaHEHHUS )KECTKOCTH BOJIBI: METOJAMHU XMMHUUECKOT'O OCaXICHUSI 1 HOHHOTO
oOMeHa (KaTHOHMUPOBAHUS U aHUOHUPOBAHMUS ), MATHUTHOM 00pabO0TKOMA, 3JI€KTPOAHAIN30M, YIIBTPa3BYKOBOI 00paboOTKOM,
MarHUTO-MOHHU3ALMOHHBIM METOIOM.

11. HdoHopHo-akuentopHoe B3aumopeicteue. KommuekcHble coenuHeHus. KoopaumnanumonHas teopusi Bepnepa. Hucconumarus
KOMIIICKCHBIX COSAUHCHUH. Y CTOMYNBOCTD KOMILIEKCOB. JIBoiHBIE con. KoHCTaHTa HECTORKOCTH KOMIUIEKCHBIX COCIMHCHMM.
[Ipumeps! HCTIOTB30BAHUS KOMIDIEKCHBIX M JBOWHBIX COCIUHCHUH B TEXHUKE.

12. Knaccel Heoprannyeckux BemiecTB. CBOMCTBa OKCHUI0OB, THAPOKCUIOB, COJIEH.

13. OxucnurensHO-BoccTaHOBUTENbHBIE peakiuu (OBP). [IpaBuna onpenenenus creneHn okuciaeHus. OKUCTUTEIH U
BoccraHoButenu. Knaccudukanus OBP. Hanpasiennocts OBP. Mcnons3oBanue OBP B anexkTpoxumMuueckux mpeoOpa3oBaTensx
SHEPTUH, B aHATUTHYIECKON XUMHH U JIp.

14. O6mue cBOICTBa METAIOB. 3aBHCUMOCTh METAIUIOB OT ITOJIOJKEHUS B ieproandeckoit cucteme .M. MenneneeBa. OCHOBHEIC
METOBI ToTy4eHus. Vcronp30BaHne B Ka4eCTBE KOHCTPYKIIMOHHBIX MaTepruaioB. OU3NKO-XUMHUECKUE TIPOIECCHI TP CBAPKE

1 maiike MetautoB. CriraBel. OU3HUKO-XUMAYECKHI aHaIu3. [larpaMMBbl COCTOSTHUS TBOMHBIX METAILTHYECKUX CHCTEM C
00pa3oBaHNEM IBTEKTUKH, HHTEPMETAIUTAIA U TBEPAOTO pacTBopa. Mcronp30BaHue CIIIIABOB B TEXHHKE.

15. DnexTpoxumust. DIEKTPOJHBINA MOTeHIIUAN. V3MepeHue CTaHJapTHBIX AJIEKTPOIHBIX TOTEHITUAIOB. BOIOPOHBIN 3JIEKTPO/I.
VYpasuenue HepHcra. XuMU4ecKre HCTOUHUKH TOKA: TallbBAHUYECKUE U TOTUIMBHBIE SJIEMEHTHI. DJIEKTPOXUMUYECKAs
noJisipusanus. Ypasuenue Tadens. KuciaoTHbIe U IET04HBIE aKKYMYJISITOPbL. HOBBIE THIIBI aKKYMYJIAITOPOB. DJIEKTPOIIH3.
DJEeKTPOIN3 PacIIaBOB U pacTBOPOB. KaTogHOE BOCCTaHOBIICHHE M aHOTHOE OKHUCIIEHHE. DIEKTPOIIN3 PAaCTBOPOB C
PacTBOPUMBIMH U HEPACTBOPUMBIMU aHo amMu. 3akoHbl Dapazest. Berxos mo Toky. [IpuMeHnenune 3meKTpoaunsa.
l'anpBanonnacTuka. ['anbBaHoCTETHS.

16. Koppo3sust metaymunos. Kunetnka v TepMoJHaMUKa ra30BOM M IEKTPOXUMHUUECKOH Koppo3un. Bunsl koppo3un. Kopposus
HoA AelcTBHEM Oy K Taromux TOKoB. CIiocoOBbl 3alUThl OT KOPPO3UU: JIETHPOBAHUEM, 3AIIUTHBIMH MOKPBITHSIMH,
INEKTPOXUMHUUECKHMH CIIOCO0aMH, U3MEHEHHEM CBOWCTB KOPPO3MOHHOMW CpeJibl, pallMOHAIbHBIM KOHCTPYHUPOBAHHEM H3JIEITHH.

17. Opranndeckue coenunenus. O0mas xapakrepuctuka. OTIMIUTENIbHAS 0COOEHHOCTh. TeopHsi XUMUYECKOTO CTPOSHUS
AM. Bytneposa. DyHKIIMOHATBHBIE TPYIIIBI OPTaHUIECKUX COeMHEHNH. [IprMeps! mpeebHBIX M HENPEeAeIbHBIX YTIIEBOIOPOIOB,
CHHPTOB, PEHOJIOB, ANBETUAOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, IIHPOKO MPUMEHSIEMBIX B TEXHHKE W HAPOTHOM XO3SHCTBE.

18. BeicokoMouekymsipabie coenuaenus. [lomumepsl. [TonmuMepabie MaTepuaisl. OnuroMepsl. MeTo bl CHHTE32 MOJTMMEPOB:
TOJIMMEPH3AITHS U TTOJIMKOHAeH caus. THUIMaTOpsl U KaTanu3atopbl. CTpyKTypa noauMepoB. JInHelHbIe, pa3BeTBICHHbBIE
U CeTyaThle MoJIMMepbl. XUMHUUEcKHe cBI3U. PU3NKO-MeXaHHUUeCKHue CBoicTBa nonuMepoB. Bynkanuzauus. [lonumepHsie
Marepuaibl. KOHCTpyKIMOHHBIE IIacTHUeCKHe Macchl. COCTOSIHUS TMHEWHBIX MTOJUMEPOB.

Du3NKO-MeXaHNYEeCKUE CBOWCTBA NoJUMEpPOB. [IprMeHeHne NoauMepoB Ha TPaHCIIOPTE.

19. KauectBeHHbIl aHanm3. Xumudeckas uiacHTuukanms seniects. KonnuectBennsiii ananus. Knaccugpukaiiyst METo0B.
I'paBumerpuueckuii Mmeton. Turpumerpuueckuii ananu3. Kommiekconomerpuueckoe TUTpoBaHue. OKUCIUTENbHO -
BOCCTAaHOBHTEIILHOE TUTPOBaHKE. IHCTpyMEHTANIBHBIC METO/IBI aHANIN3a: XPOMATOrpapuueCKuil, KOHTYKTOMETPUICCKHUH,

noJisiporpaduaeckuii, IOTeHIMOMeTprUIecKrid. PU3NKO-XUMIUECKUH aHann3. ONTHYeCKre METOIbI aHaIn3a. XUMHYECKHE U
¢usnueckne MeTo bl aHanmu3a. CoBpeMeHHbIE KOHCTPYKITMOHHBIE MaTePHAIIBI H UX (PU3UKO-XMMHYECKHE CBOMCTBA.

20. Poyib XMHH B OXpaHe OKpY’Kalomel cpepl. 3aniuTa BO3IYIITHOTO ¥ BOJHOTO OaCCEHOB.




KoHTposabHasi padoTa BKIIIOYAeT 3aJlaHUsS TI0 OCHOBHBIM pa3JieiaM, U3yd4aeMbIM B Kypce XUMUH:
- 3aKOH DKBHBAJIEHTOB;
-XUMUYECKasi TepMOINHAMUKA,
-XUMHYECKasi KHHETHKA U PaBHOBECHE;
-CTpOEHHE aTOMa;
-nepuoandeckuii 3akoH .M. Menneneena;
-XUMHYECKasl CBSI3b;
-IPOU3BEJICHHE PACTBOPUMOCTH;
-CBOWCTBA PacTBOPOB;
-MOHHO-MOJIEKYJISIPHBIE PEaKIIUU B PACTBOPAX AJIEKTPOJIUTOB;
-THJIPOJIN3 COJIEH;
-OKHCIIATEIIFHO-BOCCTAHOBUTEIIFHBIE PEaKITH;
-XHMHAYECKHE CBOMCTBA METAIIOB;
-KOPPO3Us METAILIOB;
-TaJIbBAHUYECKHUE DIIEMEHTHI,
-3JIEKTPOJIH3;
-TIOJIAMEPHL.

Bonpocs! Tekymero onpoca
Bomnpocs! Tekymiero onpoca BEIOMPAIOTCS U3 BOIIPOCOB K 3a4€Ty B COOTBETCTBUE C TEKYIIEH MPOHICHHON TEMOH.

TecToBBIE 3a1aHUA

TecToBble 3a1aHUs 10 XUMHH JUTS KOHTPOJISI 3HAHUH M CAMOIIOJITOTOBKH CTY/ICHTOB I10 pasjieiiaM Kypca « XHMUsD COCTaBIICHbI Ha
ocHoBe ['ocymapcTBEeHHOTO 00pa30BaTEIFHOTO CTAHAAPTA BBICIIETO MPO(GECCHOHATHHOTO 00pa30BaHMI.
OpvH U3 BApHAHTOB TECTOB MPEACTABICH B METO. yka3zaHuAx Ne 2730
XUMHS: TECTOBBIE 3aaHUS U1 CTYACHTOB BCEX CIELUAIBHOCTEH OYHON M 3a09HOM (hopm o0ydeHus. Yacts 11/ CocraBurenu:
JL.M.Bacunbuenko, I'.b. Cennnkas , A.B. Xanukosa, H.B. Cotosa . - Camapa: CamI'VIIC, 2010. — 34 c.. COOpHHK COJEPKHUT TI0 8
BapUAHTOB TECTOBBIX 33IaHUH 110 IECTH TEMaM.

IIpumepnl TecTOBBIX 3aIaHUH

Tema 1: DKBUBAJIEHT. 3AKOH 9KBUBAJIEHTOB
Bapmuasnr 1

1. DxBuBanentHeie Maccbl H3PO4 u KOH paBHsI:

a) 98 u 56 r/moub ; 6) 98 u 28 r/moJb B) 32,6 u 28 r/mMob ;
r) 32,6 u 56 r/™MOB.

2.OKBUBAJIIEHTHBIN 00BEM BOJIOPOJa PaBEH:
a)ll,2m 6)56mn; B) 22,4 m; r) 2,8 1.

3. Ha mefitpanuzamuro 1,35 T cepHOI KUCIOTHI H3pacxonoBano 1,1 T ruapokcuaa menoyHoro Mertamia. Kakoa gopmyina atoro
rupokcuaa?

a) LIOH; 6)NaOH; B)Ca(OH)2; r) KOH

Tema 2: TEPMOJUHAMUKA

Bapuanm 3

1. DHAOTEPMHUUYECKOH SABISIETCS peakius, sl KOTOPOU:

a) S = const; 0) AG > 0; B) AH > 0; r) TAS < AG; n) AH < 0.
2. ®opmyna s pacueTa Havaaa peaklyuy BBITISIUT CICIYIOIUM 00pa3oM:
:&- 6)’]" :AG_AH. B)T . :ﬂ.
Hau.peax. AH ’ HAa4Y.peax. AS B HAY.peax. AS ’
_AG _AS
Hau.peak. A_S 5 pis Ha4.peak. m .

3. Mismenenue suTponuu npu npotekanun peakuun: 2 NO, ) ->NyOy )
a) AS<0; 6) AH > 0; B) AG <0; r) AG > 0; o) AS < 0.

4. Vcxons u3 TeroBoro 3G ¢eKTa peakunu:
2 AIBr3 (®) +3 C|2 ™= 2 A|C|3 () +3 BrZ (){c); AH = 368,04 KI[)K
BBIYHCIIUTE TEIIOTY oOpasoBanust AlBr;
a) — 1026,8 xJIx/mMoib; 6) — 513,38 x/I)x/Mob; B) — 325,36 xJI»x/MOb;
r) + 1065,4 xJ{>/MOb; 1) + 325,36 xJIx/MOb.

Tema 3: XUMHNYECKAS KUHETUKA 1 PABHOBECHUE

Bapuant 1




1. Bo ckoibko pa3 ciemyeT yBeIMYUTh KOHLEHTPALMIO BOZOPOIa B CHCTEME
CO(r) + 2H2(r) «>CH3OH(x), 4T00BI CKOPOCTH pPeakLnu Bo3pocia B 64 paza?
a)B64paza; ©0)B32paza; B)B 8 pa3;

') UI3MEHEHNE KOHLIEHTPALMK BOJOPO/Ia HE MOBIUSIET HA CKOPOCTh PEAKLIUH.

2. Kak u3MeHUTCs pu OXJIKICHUN peakImoHHoi cMecu ¢ 60 10 400C cKOpOCTh peakiuu, TeMIePaTypHbIi K03 QUIIUCHT KOTOPOit
paBen 3?

a) yBenmuauTcs B 3 pasa ; 0) ymeHbIIUTCS B 9 pa3 ;

B) YMCHBIIUTCSA B 6 pa3 ; T') yBeIHUUTCA B 6 pas.

3. [Ipu HEKOTOPO¥ TeMIepaType PAaBHOBECHBIC KOHIICHTPAI[UH B CUCTEME

2S02 + 02 « 2803

cocraBmsia cooTBeTcTBeHHO 1t SO2 0,04 Mo/, st O2 — 0,06 mons/n, s SO3 - 0,02mo:b/1. BeraucimmTe KOHCTaHTY paBHOBECHS
a)4,17 ; 6) 0,20 ; B) 0,0065 ; r) 0,24.

4. MeTaHOJ MoJy4aeTcsi B pe3ysbTaTe peakiuuu

CO(r) + 2H2(r) «CH30OH(x); AH0298 =—127,8x[x

Kyna Oyner cMemaTbesi paBHOBECHE NIPH MOBBIICHUH TEMIIEPATYpPhI?

a) BIpaBo ; 0) BIEBO ; B) BHayaJe BIIPABO, 3aTEM BJIEBO ; T') HE Oy/I€T CMeNaThCsl.

Tema 4: CTPOEHUE ATOMOB. IEPUOJUYECKASA CUCTEMA XUMNYECKUX 3JIEMEHTOB
J.U. MEHJIEJIEEBA
Bapuanm 1

1. Atom nona | comepxuT ciaeayromue JIeMeHTapHbIe YaCTUIIBL:

a) 53 nmpotoHa,7 3NEeKTPOHOB, 74 HelTpoHa; ©0) 53 mpoToHa,74 31MeKTpoHa, 53 HEUTpOHa;
B) 74 mpoToHa,53 amexTpoHa, 53 HeliTpoHa; T) 53 mpoToHa,53 31eKTpoHa, 74 HEUTPOHa;
1) 127 npoToHOB,53 31ekTpoHa, 127 HEUTPOHOB.

2. UoH cepbl S* MMeeT CTPOCHHE IEKTPOHHOI 06OIOUKH:
a) 1s%25%2p°3s%3p?3d?%;  6) 15°2572p®3s%3p°%;  B) 15°25°2p°3s%3p?;
r) 15225°2p®3s%3p3d;  n) 1s%2s%2p°;

3. KBanTOBBIC uHcCIa 1151 OpOUTaIH 4 p:
ayn=4,1=1,m=0,£1; 6)n=4,1=2,m,

= 2; B)n=51=1,m=0,+1;
nn=41=5m=-1; m)yn=1,1=4m= 1,

0,1,
2,3,
4. JInst pTopa cTeneHu OKUCITICHUS PaBHBI:

a) BeIcias +7, Husmias -1; 0) Beicinas 0, Hu3mas -1;  B) BeIcinas +1, Hu3mias -1;
r) BeIcIas +1, Hu3mas -7; 1) Beicuias +4, Hu3mas -3;

5. Jlst anementoB Oapust (Ne56), kanbius (Ne20) u nuaka (Ne30) MeTauiuecKue CBOMCTBA YOBIBAIOT B PSY:
ayCa-Ba-2n;, 6)Ba-Ca-2n, B)Ba-2Zn- Cg

r) Ca - 2Zn - Ba; a) Zn - Ba - Ca.

Tema 5: Xumuueckasi cBsI3b

Bapuanm 1

1. Cpenu coemuuenmii: HBr, NH3, KCI, Na,O, H,0, Br,, CH4, NagN, N, HoHHYO CBSI3b HMEIOT CIIEIYIOIIHE COSTUHEHHUS:
a) NHg, Brz, Na3N; 6) HBr, Hzo, CH4,
B) KCI, Nazo, NagN; r) N2Y CH4, Na20.

2. IUnonpHbI MOMEHT MOJIEKYJ BO3PACTAET B PSIY:
a) CIF — BrF — IF; 6) IF-CIF-BrF; B)BrF-CIF-IF; r)IF-BrF-CIF.

3. BribepuTe ps MOJIEKYJI, UMEIOLIHUX TT-CBS3H:
a) H,, Np, KOH; 6) CO, HCN, C,Hy; B) KCI; CI,0; Cly; 1) H,0, NH3, HBr.

4. CBsI3b 110 TOHOPHO-AKIIETITOPHOMY MEXaHU3MY OCYIIECTBIISAETCS B MOHAX:
a) H;0", CH,", SO,%; 6) BF, [Hgls*, NH,";

B) BH,, CIO, CI; r) I', BrO4, ClO,.

Tema 6: KoHUEHTpPAaIUM U CBOICTBA PAacCTBOPOB

Bapuanm 1

1. BeiGepurTe 13 MPeIIOKEHHOTO CITUCKa BellecTBa, sBisttomuecs snekrponuramu: HCIl, C,HsOH, K,SO,4, CH3;COOH, Zn0O, C,HsCl:
a) HCI, K2804, Zn0O ; 6) HCI, K2804, CH3COOH, X B) HCI, Zn0O, CZHSCI,

r) C,HsOH, CH3;COOH, C,HsCl .

2. K 100 M1 96%-Horo pactBopa cepHoit Kucyiothl mpudasieHo 400 mi Boabl. Haiimure maccoByro nonro H,SO, B monydyeHHOM




pactBope (p = 1,225 r/mn):
a) 42,17%;  6)25,83%; B) 30,25%; r) 36,75%.

3. Berunciire TeMIeparypy 3aMmep3anus BogHoro pactsopa MoueBunsl CO(NHS,),, B koropoMm Ha 50 MoJIeii BOJIBI IPHUXOIUTCS 2 MOJIS
pactBopeHHoro Bemectsa. Ko, = 1,86
a) -4,13°C; 0) 4,13°C; B) -0,07°C; r) -10,3°C .

4. Cxonbko MHTHIUTPOB 0,4M cepHO KUCIIOTH MOKHO HelTpanu3oBarh npubasnernem 800 mi 0,25 H. NaOH?
a) 640 mur; 6) 1280 M, B) 125 mum; r) 250 Mt
TecToBbIe 3a/1aHUs 110 XMMHUH B CUCTEME JUCTAHIIMOHHOTO 00Y4eHHs cocTaBieHs! 1o 11 remam:

Ne Ha3Banue temsl KonunuectBo BonpocoB B TecTe Pexomennyemoe

TecTa 10 TEME KOJIMYECTBO BOIIPOCOB
JIUISL UTOTOBOI'O TECTA

1 Atom 37 20

2 XuMHuecKas CBSI3b 6 6

3 Tepmoxumus 40 15

4 Kuneruka 30 10

11 PacTtBOpHI 11 11

6 OBP 28 14

7 KoMmekcHsle coenMHEHUS 17 9

8 T'uaponus 14 10

9 IanpBaHUYECKUH DJIEMEHT 9 9

10 DJekTposn3 8 8

11 Koppo3zus 6 6

5.4 Metoanueckue MaTepuaIbl, oNpeaeasionue NpoueIypbl OLleHNBAHUSA

KpurepreM yCHENIHOCTH OCBOEHHS y4eOHOrO MaTepHajia, OOYydYarol[UMCs SIBIISIETCS OSKCIEPTHAS OIIEHKA MPernoaaBaTelis
PETYIAPHOCTH TIOCEIIEHHS YUEOHBIX 3aHATHH, pE3yJbTaTOB PabOThI HA Ja0OPATOPHBIX 3aHATHSAX, & TAK)KE BBITOJHEHHE TECTOBBIX
3aJaHUM.

O1leHOYHBIE CPEACTBA I TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT B ceOsi BOMPOCHI K TEOPETUUECKUM 3aHATHAM
(BOTIPOCHI BHIOUPAIOTCS M3 BOTPOCOB K 3a4ETY B COOTBETCTBHE C TEMOM 3aHATHSA.); KOHTPOJBHBIE TECTHI.

ITpoMeXyTOUYHAs aTTEeCTAllUsi OCHOBBIBAETCS Ha OIEHKE 3HAHHH IPH OTBETE HA KOHTPOJBHBIE BOTPOCHI U (FUIHM) BHITIOJHEHUH
MTOTOBBIX TECTOBBIX 3a/anuii (B cucteme «Moodle»: pexxum nocryma: http://do.samgups.ru/moodle/).

Onncanne npouegypbl OLUCHHBAHHSA «AHAJIU3 KOHKPETHBIX CHTyanuin». JlUCKycCHs OpraHHM30BaHa B XOJ€ IPOBEACHUS
JICKIIMOHHOTO M TPaKTU4ecKOro 3aHsTus. Jns s¢d@exTuBHOro Xxola AUCKYCCHH OOyYarolMecss MOTYT ObITh IOJIENIEHbl Ha TIpPYIIb,
OTCTaMBAIOIINE pa3HbIe MO3UIMU MO0 OAHOMY Bompocy. IIpenogaBarens KOHTPOIUPYET TEUEHHUE TUCKYCCHH, TOMOTaeT 00ydJaroluMCs
MOJBECTH €€ WTOT, C(POPMYyIHPOBATH OCHOBHBIE BBIBOJBI M OIIEHHMBACT BKJIAJ KaXKIAOIO YJYaCTHHKA JUCKYCCHH B COOTBETCTBHU C
KPUTEPHUSIMHU, OIICAHHBIMH B ITyHKTE 5.2.

Onucanune npouenypbl ouennBanus «TecrupoBanue». TecTupoBaHue MO JUCUHUILUIHHE POBOJUTCS C UCIIONB30BAHUEM
pecypcoB AJIEKTPOHHOM 00pa3oBarenbHO# cpeabl «Moodley (pexxim mocrtyma: http://do.samgups.ru/moodle/). KonudecTBo TecTOBBIX
3aJlaHUH ¥ BpeMsl 3a/1aeTcs cCucTeMoi. Bo BpeMs mpoBeieHus TeCTHPOBAaHUS, 00yUJalouecss MOTyT ITOJIb30BaThCs IPOTrPaMMOi
JMCLUIUIMHBI, CIIPABOYHOM JIMTEPATYPOH, KabKYJIATOPOM. Pe3ynprar Kaaoro 00yJaronerocs OLEeHUBAeTCS B COOTBETCTBUH C
YHHMBEPCAJIHHOH IIKAIOH, IPUBEICHHON B IIyHKTE 5.2.

Onncanne npoueaypsbl OEHUBAHNSA «3aIHUTA 0TYETA MO0 NPAKTHYECKUM/JIa00paTOPHBIM padoTam».

OneHnBaHue UTOTOB 1a00PaTOPHOH pabOThI MPOBOIUTCS MPEMNOIaBaTEIeM, BEAYITUM JJabopaTOpHbIE pabOTHI.

ITo pesynbTatam NPOBEpKH OTYETa IO J1a0OPATOPHOH paboTe OOYy4ArOLIMKCS JOMyCKAaeTCs K ero 3alluTe IPH YCIOBHUU
COOTIOZICHYISI IEPEUHCTICHHBIX YCIIOBUI:

— BBIIIOJIHCHBI BCC 3alaHU,

— OTCYTCTBYIOT OIIINOKU;

— 0()OPMIIEHO B COOTBETCTBHHU C TPEOOBAHUSIMH.

B Tom cnywae, eciu copepkaHWe OT4YeTa HE OTBEYAET HPEABSBISEMBIM TpeOOBAaHHSM, TO OH BO3BpAIlacTCs aBTOPY Ha
mopaboTKy. OOyUaronuiics 10JDKeH HepeienaTh OTYET ¢ Y4eTOM 3aMedaHuid. Eciii coMHEeHHS! BBI3BIBAIOT OTAEIBHBIC ACHIEKTHI OTYETa, TO
B 3TOM CJIy4ae OHM pacCMaTpHBAIOTCS BO BPEMsI yCTHOM 3aIlINTHI.

3amuTa oTYeTa MO J1abOpaTOpHOW paboTe MpeacTaBiseT cOOOH YCTHBIM MyOJNMYHBIH OTYET OOy4aroUIerocst O pe3yJbTaTax
BBITIOJTHEHHSI, OTBETHI Ha BOIIPOCHI IIPEIIO1aBaTes.

OTBeT 00y4aromerocs OIeHUBASTCS MPEIojaBaTeNIeM B COOTBETCTBUY C KPUTEPUSMHE, OTIMCAaHHBIMY B IIYHKTE 5.2.
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Onncanne mnpouneaypnl OLCHHUBAHHS «JIK3aMEH C KOHTPOJIBHOH padoToii». 3K3aMeH ¢ KOHTPOJIbHOIl padoToii
NPUHAMAETCS BEAYILUM IPENoaBaTeseM 0 JaHHOW y4eOHOH MUCHUIUIMHE. IK3aMeH ¢ KOHTPOJbHOH PadoToil MOXXET NPOBOIUTHCS
KaK B popMe OTBETa Ha BONPOCH! OMJIETa, TaK ¥ B MHBIX (JopMax (TECTUpOBaHKE, KOJUIOKBUYM, TUCITYT, KEHC, acce, eTIoBas MM poJieBast
urpa, mpe3eHTanus npoekta win noprdoarno). Popma omnpexensercs npenoaasareneM. Mcxons u3 BIOpaHHOH (OPMBI, ONUCHIBACTCS
METOJIMKA MPOLIEAYPHI OLICHUBAHUSI.

ITpn mpoBeneHnn ycTHOro 3auera oOydaromiemycs: npenoctasisercs 30 MUHYT Ha moarotoBky. Ompoc oOywaromierocst 1o
OuIeTy Ha yCTHOM 3adeTy He Ao/bkeH mpeBeimath 0,35 waca. OTBET 00ydaromIeTocsi OLCHWBAETCS B COOTBETCTBUH C KPHUTEPHSIMHU,
ONMCAHHBIMU B ITYHKTE 5.2.

Ilpn mpoBemeHWHM 3adeta C OIEHKOM B Qopme TectmpoBamms B cucteme «Moodle» (pexxum  mocryma:
http://do.samgups.ru/moodle/) konudecTBO TECTOBBIX 3aJaHUil M BpeMs 3aqaercsi cucTeMoil. Bo BpeMs mpoBejieHHs 3a4yera C OLEHK

o0ydJaromuecs MOTYT IIOJIb30BAaThCA IPOTPaAMMON TUCHUIUIMHBI, CHPAaBOYHON JUTEPATYpOH, KaldbKyIATOpPOM. Pe3ympTarT Kaxmoro

00y4aroIerocs OLEHNBACTCS B COOTBETCTBHU C YHUBEPCAIbHOM IKAJIOH, IPUBEACHHOM B MyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA J1JI51 CAMOCTOSTEJIBHOU PABOTBI

OBYYAIOIUXCSI IO JUCHUILIMHE (MOJY.TIO)

6.1 IlepeyeHb OCHOBHOI 1 TOMOJIHUTEIbHON YU4e0HOM JUTEPATYPHI, HEOOXOTUMOT JIJIsI 0CBOEHUS THCIUILIHHLI (Moayns)

6.1.1. OcHoBHas JMTepaTypa

ABTOpBHI, 3aruaBue M3pateancrBo, roa | Koa-so
COCTABUTEJIH
Ji1.1 |H. JI. I'nuHka O6mas xuMus: yaeObHoe mocodue. Mocksa : KrnoPyc, 9BC
2019. — 748 ¢ BOOK.ru
J1.2 |O.C. CupoTkun Xumust: yueOHUK. Mocksa : KuoPyc, |9BC
2019. —363 ¢ BOOK.ru
J1.3 H.JI. T'nunka O6m1ast xumus : YueOnuk/ H. JI. I'mueka ; mox pen.: B. A. [Tonkosa, |M.: M3gaTenscTBO 50
A. B. ba6xkoga. IOpaiit: /1 FOpaiir,
2011. -886 c.
6.1.2 lonoJIHUTe/IbHAA JIUTEpATypa
ABTOpBHI, 3aruaBue M3pareancrBo, roa | Koa-so
COCTABUTEJIH
U12.1 H. B. KopoBur |[O0mas xumus : Y4ued. I TeXHHIECKUX HATPaB. U CICIl. By30B M.: U3xa-Bo "Beicmas [99
mkona", 2002. -558
J12.2 H. B. Koposun OOmas xuMus: yaeOHUK JUISt TEXH. By30B M.: Boicm, k., 20082
J12.3 H. B. Koposun 3amaun ¥ yrpakHeHHs Mo o0miei XuMuH: yaeo. mocooue ais By3oB |M.: Beicmiast mkomna, |12
2004. -255 c.
J12.4 H.J1. 3yOpes WmxeHepHas XMMUsI Ha eJIE3HOLOPOXKHOM TpaHcnopTe : Yuebnoe | M.: XKemnopusnar, [52
mocodue 2002. -319 c.
J12.5 C.A. TlyzakoB COOpHUK 3a/1a4 U YIPaXHEHHH 1Mo o0mmel xumMun : YueOHoe M.: " Breiciast 12
mocobue mxoua ", 2004 -255
6.2 Meroaunueckue pa3padoTku
ABTOpBI, 3aruaBue M3pareancTBo, roa | Koa-so
COCTABUTEJH
M1 |coct. JI. M. CnpaBounslii MaTepuai no auci. "Xumus" u "Kopposus Camapa: CamI'YIIC, |284
Bacunbuenxo [u MetaioB": st cTyA. 1 Kypea Beex crien. u popM oOydeHus 2012 + 911, Konus
Ip.]. (Ne 3120) B JIOK.CETH
M2 |[Bacunbuenxo [u OcCHOBHBIE KJIacChl HEOPraHMYECKUX COeIMHEHM: MeTo1. yka3anus [Camapa: CamI YIIC, 1288
Ip.]. K BBITIOJIHEHUIO JTA00PATOPHOU pabOTHI 1O XUMHUH JIJIS CTY/. BCEX 2012 +371. KoTIUs
criert. 1 ¢popm obydenus (Ne 3117) B JIOK.CETH
By3a
M3 [cocr.: JI. M. OKHCIHMTENHHO-BOCCTAHOBHUTEIIBHBIC IIPOLIECCHI: METO/I. yYKa3. K BbIIL. [Camapa: CamI'YIIC, (212
Bacunbuenxo, H. B. |na0. paboT o xumuu 1i1st CTy. Beex criell. ¥ popm o0yH. 2008 + 211, Konus
CoroBa (Ne 2185) B JIOK.CETH
By3a
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M4 |cocT. JI. M. XuMu : 1a00paTOPHBIN MPAKTHKYM JJIs1 00YJaIOIIIXCS 110 Camapa:
Bacunsuenxo [u CIIEIMAIBHOCTSM ¥ HaIlpaBJIeHUsM moarotoBku: 23.05.01 — CamI'VIIC,2015
Ip.]. HazemHuble TpaHCTIOPTHO-TEXHONIOTHUYECKHE CpenCcTBa, 23.05.03 —

IToaBxHOM cocTaB JkeNe3HbIX Aopor, 23.05.04 — DkcrmmyaTaius

xKene3HbIX opor, 23.05.05 — CucteMsl oOecricueHus TBHKECHUS

moe3 0B, 23.05.06 — CTpOUTEIBCTBO JKENE3HBIX TOPOT, MOCTOB H OU
TpaHCTIOPTHBIX ToHHEeNeH, 09.03.02 — MHpopMaMOHHBIE CHCTEMBI U

TexHo- joruy, 13.03.02 — DnexTposHepreTuKa u 3JIeKTPOTEXHUKA,

15.03.06 — Mexarponuka u pobotorexuuka, 20.03.01 —

Texnochepnas 6e3onacHocts, 27.03.01 — CtangapTusanms u

Metpoorus, 27.03.03 — CucTeMHBIH aHATTU3 U YIIPaBICHUE OYHOW U

3a04HOM (hopM 00yueHus (Ne 3940)

M5 [cocr.: JI. M. XWMUS: TECTOBBIC 33AaHUS OIS CTYA. BCEX CHEL. o4uH. ¥ 3a04. popm |Camapa: CamI VIIC, (50
Bacunpuenxko, H. B. |o6y4. (Ne 2379) 2009 + 371. KOTIHS
CotoBa B JIOK.CETU

M6 |coct. JI. M. Koppo3us MeTamios 1 CpeAcTBa 3aIUTHI OT HEe: METOJ. YKa3. K Camapa : CamI'YIIC, |37+ o1
Bacunpeuenko [u BBII. 71a0. paboT IS CTYZ. BCEX CHEL. OYH. ¥ 3204. (hopM 00yH. 2010 KOTIHS B
ap.]. JIOK.CETH

M7 |cocr. JI. M. HHCcTpyMeHTanbHbIE METOIBI aHATM3a: METOI. PeK. K U3yd. TUCII. Camapa: CamI'VIIC, |OU
Bacunpuenxo [u "Xumusa" u "Koppo3us METAJUIOB U CpeACTBa 3allUThl OT Hee" 2010
Ip.]. (Ne 2610)

M8 [coct. JI. M. Xumus. Y. 2: TecToBBIC 3aIaHUS U CTYA. BCeX crell. ouH. u 3a04. [Camapa: CamI VIIC, |41
Bacunbuenko [u dbopm 00yu. (Ne 2730) 2010 + 31, KomHUs
ap.]. B JIOK.CETH

M9 |[coct. JI. M. Xumust. Opranndeckue COeAMHEHUS | MeTOAUYECKUE yKa3aHUs K Camapa: CamI'VIIC, |137
Bacuipuenko [u BBINIOJTHEHHIO J1a00PATOPHBIX PaOOT AJIS CTYACHTOB BCEX 2012 + DIIeKT.
Ip.]. crennatbHOCTEH OYHOI 1 3a09HOH Gopm oOyueHns (Ne 3181) Komms B

M10 (coct. JI. M. XUMHUS : METOJIMYECKHE YKa3aHUs K BBITIOJTHEHUIO Camapa: CamI'VIIC,
Bacumpuenko [u CaMOCTOATENFHBIX PadoT A 00YJaIOUINXCs 1Mo crenuanbHocTsIM U |2015
Ip.]. HanpasyieHusM noarotoBku: 23.05.01 — HazemHble TpaHCTIOPTHO- O

TexHoJoruueckue cpeactaa, 23.05.03 — [MoasuxkHO# cocTaB
JKEJE3HBIX J10- por, 23.05.04 — DkcrutyaTanus KelIe3HbIX T0poT,
23.05.05 — Cucrembl obecrieueHus JBH- KeHus 1moe3nos, 23.05.06 —
CTpOUTEIhCTBO KEIE3HBIX TOPOT, MOCTOB M TPAHCIIOPTHBIX
toHHeneH, 09.03.02 — MHpopMaiMOHHbIE CUCTEMBI U TEXHOJIOTUH,
13.03.02 — DnekTpo- sHepreTuKa M AMEeKTpoTexHuKa, 15.03.06 —
Mexatponuka u podorotexuuka, 27.03.01 — Crangaptuzanus u
metposorus, 27.03.03 — CucteMHbIN aHalu3 U yIpaBJieHUE,
20.03.01 — TexHochepHas 6€30MTaCHOCTh OYHOH U 3209HOH Qopm
o0yuenus (Ne3944)

M11 [coct. JI. M. KoMIuieKCHbIE COSTUHCHHS: METOAMYCCKIE YKa3aHUs K Camapa: CamI'VIIC, 180
Bacmipuenko [u BEITIOJTHEHUIO JTa00paTOPHOI paboThI M0 XMMHH JIJIsI CTyIeHTOB Beex |2013 + 91, Kot
np.]. CIeIMATbHOCTEN OYHOH U 3a0uHOM Gopm 00yueHus (Ne 3343) B JIOK. CE€TH

M12 |[coct. JI. M. Hopmupyemsie puznko-xuMudeckrue XxapakTepucTHku MoTopHbIX  [Camapa: CamI'VIIC, (186
Bacunpuenko [u MaceJl | MeTOMUECKHe YKa3aHHUs K BBITIOIHEHHUIO Tab0paTOPHBIX 2013 + 311, Komus
ap.]. paboT 1Mo XMMUHM AJIsI CTY/ACHTOB BCEX CIIEIMAIBLHOCTEH OUHON U B JIOK. CETH

3a049HOI (hopm 0OyueHus (Ne 3360) BY3a

M13 |[cocT. JI. M. Xumust. PacTBOpBI: METOMYECKUE YKa3aHUS K BHITIOJTHEHHUIO Camapa: CamI'VIIC, |287
Bacunbuenko [u 1p.] |mabopaTtopHbIx paboT JUIs CTYICHTOB BCEX crenuanbHocTeit ouHoit |2012 + 911, Konus

1 3a04HO¥ popm oOydenus (Ne 3131) B JIOK. CE€TU
6.3. Ilepeuennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH "MHTepHeT"
HaumeHoBaHue pecypca 1. aapec

91 -3BC «bubmoTex", pecypc moctynen ¢ mobbix 11K nocne peructparmu B |https://samgups.bibliotech.ru
oubnnoTeke.

92 - OBC wsnarensctBa "Jlamp" (TemaTmueckmii maker: Mmkenepro-{http://e.lanbook.com/

TeXHU4ecKrne Hayku (KHuru m3natenbeTBa «YMIL XK1 T»)). Pecype mocrymen ¢
imroObIx 1K mocie perncrpanu ¢ Jirod60ro KOMIbIOTEPa By3a.

23 - DBC "Aibykc", pecypc mocryned ¢ siobbix ITK mocne perucrpanuu c|http://ibooks.ru/
ITI000T0 KOMITBIOTEPA BY3a.

24 - ®I'BOY  «YueGHO-METONMYECKUI LEHTp Ha kenesHomopoxkaom|http://library.miit.ru/miitb.php
TpaHcHOpTe». JJOCTYyI K OHBIM BepCUSAM KHHT W3JaTeIbCTBAa BOZMOXKEH TIOCIIe
peructpanyu Ha caiite MU Ta c mo6oro I1K Hamero yHuBepcurera.

95 |- Uudopmanronnas cucreMa "EnnHoe OKHO JOCTYyIa K 00pa3oBaTesbHbIM http.//window.edu.ru

pecypcam" mpenocTaBisieT CBOOOIHBIN TOCTYI K KaTaJlory 00pa3oBaTeIbHbIX
MHTEPHET-PECYPCOB U IMOJTHOTEKCTOBOU DJIEKTPOHHOHN Y4eOHO-METOIUIECKON
O6ubmuoTeke I 001Eero U MPOoGECCHOHATHHOTO 00pa3oBaHMSL.



https://samgups.bibliotech.ru/
http://e.lanbook.com/
http://ibooks.ru/
http://library.miit.ru/miitb.php
http://window.edu.ru/

26 |«HTepHET-TpeHAXEPHI B chepe 00pa3oBaHUsI» — pecypce MpeaHa3HAueH IS WWW.i-exam.ru.
CaMOKOHTPOJIS ¥ LIeJICHATIPABJICHHOW MOATOTOBKH 00YYaIOLINXCS K
mpoIeypaM KOHTPOJIS Ka4eCTBa; Il KOHTPOJIS YPOBHS 00YYCHHOCTH
oOydJarmuxcs B paMkax 00pa3oBaTeIbLHOro Mporiecca B By3e / ccyse.

7. METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCS ITO OCBOEHUIO JUCIUIIVIMHBI (MOAY JIST)

JucnumirHa «XUMHSD» B COOTBETCTBHH C Y4eOHBIM IITaHOM crierraibHocTH 23.05.05 n3yvaeTcss B TeuyeHHE BTOPOTO ceMecTpa Ha
MEPBOM Kypce (3a09HOe 00yueHuHeE).

[Tporpammoii npeycMOTpEHbI TEOPETHYECKUE 3aHATHS (JEKIMH), IPAKTUUECKHE U JIabopaTopHbIe PabOTEHI.

TeopeTnueckue 3aHATHS IPOBOAATCS B COCTABE IIOTOKA, & MPAKTHYECKUE 3aHATHS, J1a00paTOpHbIE PabOThl — B COCTaBE T'PYIIIIBI
(mosyrpynmsi).

[Tpn mpoBepeHMM 3aHATUH HMCHONB3YIOTCS NevyaTHble (y4eOHHMKH, 1OCOOWs, CIIPaBOYHUKM M METOAMYECKHE DPa3pabdOTKH),
JIEMOHCTpallMOHHbIe (IUTaKaThl, JlaboparopHoe 00OpyaOBaHWE, NPUOOPHI) W MyJIbTHMeAWitHbIE (Cnaia-QuibMbl, Mpe3eHTalHOHHbIC
MaTepualibl Ha 3JIEKTPOHHBIX HOCUTENISIX) CPE/ICTBA O0Y4YEHHS.

B xone nexumii npernonaBarens u3naraeT U pa3bsiCHICT OCHOBHBIE, Han0oJIee CJIOXKHBIE TIOHATHUS TEMBI, a TAKXKE CBSI3aHHBIE C
Hell TeopeTHYecKHe W MpaKTHYeCKue NpoOJIeMbl, JTaeT PEKOMEHAAIMM Ha BBIIOJHEHHE CaMOCTOSITeNIbHON paboTel. ConepikaHue U
CTPYKTYypa JICKIIMOHHOTO MaTepHaa JA0JKHbI ObITh HAMPaBIeHbI HA (OPMUPOBAHKE Y 00YUAOLIETOC COOTBETCTBYIOIIMX KOMITETSHIHN
U COOTHOCHUTBCS C BRIOPAHHBIMH IIPEIOAaBaTeIeM METOAaMHU KOHTPOJIS M OLIEHKOM NX YCBOCHHSI.

B xone nekuuii 00y4aronMcsi peKOMEHAYETCs: - BECTH KOHCIIEKTHPOBaHUE y4eOHOro MarepHaia; - o0paiiaTh BHUMaHHE Ha
KaTeropuu, GOpMYyJIMPOBKH, PACKPBIBAIOIINE COJACPKAHUE TE€X WJIM WHBIX SBJICHUH M MPOLECCOB, HAYYHBIE BBIBOJBI U MPAKTHYECKHE
PEKOMEHIAINH TI0 X MPUMEHEHHIO; - 33]]aBaTh MMPEMOAABATEII0 YTOUHSIIOUINE BOMPOCHI C LEIbIO YICHEHHS TEOPETUUECKHX MOJIOKEHHIA,
paspeleHus CIOPHBIX CUTyaluii. B pabournx KOHCIEKTaX KelaTelbHO OCTaBJISATH MOJIs, Ha KOTOPHIX BO BHEAYAMTOPHOE BPEMsI MOYKHO
cenaTh MOMETKH M3 y4eOHO-METOJNYECKOro 00ECHeYeHUs sl CaMOCTOSTENBHONW PaboThl 00YYaIOIIUXCS, MOMOJIHSIOMIEI0 MaTepuai
MPOCTYIIAHHOW JIEKI[MH, & TAK)Ke MOMETKH, MOJYEPKUBAIONINEe 0COOYI0 BaXKHOCTh TEX HJIM WHBIX TEOPETUYECKUX MOJIONKEeHHMA. s
YCIIELTHOTO OBJAJCHUSI KypCOM HEOOXOAMMO IOCEIaTh BCe JIEKIMHU, TaK KaK TeMaTHYECKUH MaTepuall B3auMOCBsI3aH Mexay coboii. B
Cllydasix TPOMYCKa 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOSTENbHO HM3YYHUTh Marepual M OTBETHTh HAa KOHTPOJbHBIC BOMPOCHI IO
MPOIMYICHHON TeMe BO BPEMSI HHIUBHYAIbHBIX KOHCYJIbTAINH.

JlabopaTopHble pa®OThl HalpaBiIeHbl HA 3aKPEIUICHHE TEOPETHYECKOTO0 Marepuaja M BBIPAOOTKH HABBIKOB IIPOBEICHHS
IKCTIEPUMEHTAIBHBIX HAYYHBIX UCCIICOBAHUN PA3MUYHBIX TEINIOTEXHUYCCKUX SIBICHUN M OIIEHKH MOTPEHIHOCTEH U3MEPEHUiA, a TakKe
HaBBIKOB pa0OThI C COBPEMEHHOM HayYHO-HCCIIEI0BATENILCKOMN alaparypoil.

[lpu opraHu3aiuy BHEAYIMTOPHOW CAMOCTOSTENBLHONH pPabOTHI MO JAHHOW TUCHHUILIMHE MNPEIOAABATENI0 PEKOMEHIYETCS
UCIIOJIb30BaTh ClEAyIoNHe ee (hOPMBI:

- peleHne CTYACHTOM CaMOCTOSTENbHBIX 3a7jad OOBIYHOM CII0)KHOCTH, HAIIPABJICHHBIX HA 3aKpeIICHUE 3HAaHUH U YMEHUH;
- BBINIOJIHEHHUE WHIUBHUYATbHbIX 32[aHUI MOBBIIIEHHOM CIIOHOCTH, HANPABICHHBIX HA Pa3BUTHE y OOYUYAIONMXCS HAYYHOTO
MBINIJICHUA U UHUIIUATUBBI.

JIOnyCKOM K MTOrOBOMY KOHTPOJIIO B BHJE 3auYeTa C OLCHKOHN SBIIETCS BBIMOJHEHHE M 3alIUTa BCEX J1A0OPAaTOPHBIX PadoT,

MIPEIYCMOTPEHHBIX 11.4; pelIeHne HHANBHIyaJbHbBIX 3aaHNH.

IMoxaroToBka k 3a4eTy ¢ OLEHKOM MPEIonaraer:

- U3yYEHUE OCHOBHOMU U JIOIIOJHUTEINIbHOM JINTEPATYPHI;
- U3y4Y€HUE KOHCIEKTOB JICKIH;

- pelICHHUE TUIIOBBIX 3a/1a4;

- y4acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OIPOCAX;

- TECTUPOBAHHUE 110 TEMAM;

- ydacTHe B pa30opax KOHKPETHBIX CHUTyalnH.

8. ”HOOPMALIMOHHBIE TEXHOJIOT MU, UCIIOJIB3YEMBIE TP OCYIIECTBJIEHUU OBPA30BATEJILHOIO
MPOLIECCA 1O JUCLIMIITUHE (MOY.JIIO)

Brenpennass B 00pa3oBaTeIbHBIA IMPOIECC, PETYISPHO HamoJHsAeMas W OOHOBIsIeMasl DJIEKTPOHHBIMH KypcamH TIO0 BCEeM
JUCHUIIINHAM, pCan3yeMbIM B YHUBEPCUTETE, MoayJibHasd O6’beKTHO-OpI/IeHTI/IpOBaHHa${ JUHAMHWYCCKaA yqe6Ha;1
cpena(Moodle),paspaboTanHas ¢ LENBIO OPraHU3alMK  AyJAWTOPHON, BHEAYAWTOPHOM pabOTBl CTYAEHTOB W JUCTAHIIHOHHOTO
06yuenns. DUOC Moodle http://do.samgups.ru/moodle/user/profile

8.1 l'[epeqem) nporpammMHoOro o0ecneyeHuss U PIH(I)OpMa[IPlOHH])lX CIIPpaBOYHbBIX CUCTEM

8.1.1 Hcnons3oBanue CHICHUAJIN3UPOBAHHOTO IPOrpaMMHOI0 obecreueHus ,HaHHOﬁ nporpaMMoﬁ HE NIPEAYyCMOTPEHO

9. OIMCAHUE MATEPUAJILHO-TEXHUYECKOM BA3bl, HEOBXO/JUMOW JIJIsI OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O MNPOIECCA IO JUCHHUIIJIMHE (MOAYJIIO)

Jlexry 1 IpakTHYEeCKHe 3aHATHS MIPOBOIATCS B yUEOHBIX ayIUTOPHIX B COOTBETCTBUH C paclMCcaHneM 3aHATHH. JlabopaTopHbie pabOTHI
MpOBOIATCA B Taboparopusix kadeaps! «HKeHEpHbIe, TYMaHUTapHBIE, €CTECTBEHHOHAYYHBIE U 00IIenpodecCnOHaNbHEIC
IMCLIUIUINHBD)

'YueOHo-HccenoBaresbCcKast tabopatopus: anmnapar Kurma, 6apomerp, akBaguctmusitop J19-4-2, Becst HR 200,
(horoanexropokoopumerp KOK -3-01, meus mydensaas MUMII-II, auskoremneparypHas aboparopHas snekrporneds SNOL

JTabopaTopust oO1Iel XMMUK: CyIIHIBHBIN mIKad, yCTPOHCTBO ISl OBICTPOTO MPOCYIIMBAHUS XUM.IIOCY 1B, IITATHB J1a00PaTOPHBIH (5
IIT.), aKBaAUCTHILISITOP, OapOMETp, BECHI DJIEKTPOHHEIE, arnapar Kunmna, mummusonstmerp pH-410




