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1. IIEJIM OCBOEHUA

Heas aucuunaInHbI — GOpMHUPOBAHUE Y CTYAEHTOB 0a30BbIX 3HAHHH B 00J1aCTH pa3/ieNICHUsI MUHEPAJIOB Ha OCHOBE
pasInIust UX PU3MKO—XUMHUYECKHUX CBOWCTB, HCIIOIB3YEMbIX IIPH 3TOM (UIOTALOHHBIX PEareHTOB M anlaparos, a
TaKoKe TEXHOJIOTHH (IIOTAIIMOHHOr0 00OTaleHHs Pa3IMYHBIX TOJIC3HBIX HCKOTIAeMBIX.

3agayu QUCHUIUIMHBI

1. oBnanmeHWe MPAaKTUICCKAMHU TPO(ECCHOHANBFHBIMI 3HAHUSAMH ITI0 BBIOOPY METOOB OOOTAIIeHHS Ha OCHOBE
¢bu3nIecKuX 1 HU3UKO-XUMUYECKUX CBOMCTB MUHEPAIBLHOTO CHIPbS.

2. mpuoOpeTeHHe IpPaKTUYECKUX NPO(PEeCcCCHOHAIbHBIX 3HAaHMH B 00JacTH (UIOTAIMOHHOTO OOOTaIIEHHS;
MIPUHIUIIOB MIOCTPOCHHS M pacyeTa TEXHOJIOTHYECKHX CXeM (IIOTallui MHHEPAIBHOTO CHIPbs, KOHCTPYKLUH H
NIPUHIUIA AEHCTBUS TEXHOJIOTUYECKOT0 000pYAOBaHUSI.

3. mpakTH4YecKoe OCBOEGHHE METOJIOB pacyera M BHIOOpa MapaMeTpoB TEXHOJIOTHUECKHX CXEM OOOralieHHs Ha
OCHOBE ()JIOTALIMOHHBIX METOJIOB M OLIEHKH IIapaMETPOB MPOIECCOB (JIOTAIIMOHHOTO 00OoTraneHus..

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM ITPOT PAMMBI

Yacte OIIOII BO (6a30Basi, BapraTHBHAs) | BapuaTUBHAasI

2.1 TpeGoBanus K MpeaBapUTeIbHOM NMOATOTOBKE 00y4aKOIMXCcs

2.1.1 | Tlone3HbIe UCKOMIAEMBIC M UX MECTOPOXKICHUS

2.1.2 | CpolicTBa MOJIC3HBIX UCKOMAEMbIX M PUHIIHIEI UX 000TaIeHUs]

2.1.3 | OOoraieHue MoJe3HbIX HCKOIAEMBbIX

2.1.4 | T'paBUTaIlMOHHBIC METO/IbI OOOTAIIICHUS

2.1.5 | MarHuTHbIC U JICKTPUICCKUE METO/IbI 000TaIICHHS

2.2 Jucuuniaunsl (Moayau), npaktuku 1 HUP, 111 KoTOpBIX HE06X0AMMO 0CBOCHHE NAHHOM
JUCHMILIMHBI He00X0IUMO KaK MpeauiecTBYIOLIee

2.2.1 | IlpoekTHpoBaHue 00OraTUTENbHBIX (habpHK

2.2.2 | YcTpolicTBo U 000pyJOBaHHE 000raTuTEIbHBIX (haObpUK

2.2.3 | Ilpou3BoJcTBeHHAs MMPAKTHKA MO TOJyYEHUIO MPOPEeCCHOHAIBHBIX YMEHUN M HABBIKOB - 3

2.2.4 | IlpenuiioMHas IpaKTHKa JUISL BBIOJIHEHHS BBITYCKHOM KBaTH(UKAIIMOHHON paboThI

2.2.5 | 3ammra BBITYCKHOH KBANTN(HUKALMOHHOH pabOThI, BKIIIOYAsl HOATOTOBKY K IPOLETyPE 3aIIUThl U
HpOLEAYPY 3aLIUTHI

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUIIJIMHE

I1CK-6.1 criocoGHOCTh aHATM3UPOBATH TOPHO-TEOJIOTUIECKYI0 HH(OPMAIHIO O CBOMCTBAX M XapaKTEPUCTUKAX
MHUHEPAIBLHOTO ChIPbsI M BMEIIAIOIIUX ITOPO]]

3HaTh: 3-1. OCHOBBI TEOpHHU PA3PYIICHUS U PACKPBITUS MUHEPATBbHBIX 3€PEH IPH MOATOTOBKE
MHUHEPAJIBFHOIO CBHIPhsI K 000raIeHIIo

YMmeTh: V-1 BeiOupaTs 1 ONpeaessiTh ONTHMAIbHbBIE PEXUMBI BeICHHUS TEXHOJIOTHUECKOTO MpoIiecca B
3aBUCHMOCTH OT BEIIECTBEHHOTO COCTaBa

Bnaners H-1 Ananusa ropHO-T€0JIOTHYECKOH HHPOPMAIINN O CBOMCTBAX U XapaKTEPUCTHKAX MHHEPATLHOTO

HaBBIKOM: | CBHIPbSl M BMEMIAIOIINX OPOJT

[ICK-6.2 crtocoOHOCTE BBIOMPATh TEXHOJIOTHIO MPOU3BOICTBA PA0OT MO0 00OTAIIEHHIO MTOJIC3HBIX HCKOIAEMBIX,
COCTaBJISITh HEOOXOIUMYHO JIOKYMEHTALIUIO

3HaTh: 3-1 TCOpCTI/I‘ICCKI/IG OCHOBBEI (I)J'IOTaLII/IOHHBIX METOA0B O6OFaH.[CHI/I${, TEXHOJIOTHIO q)HOTaL[I/IOHHOFO
rnporecca, mpoueccol (bHOTaL[I/IOHHOl"O 060FaH_I€HI/I$I TTOJIE3HBIX UCKOMMACMBbIX: MACJIAHYIO, [ICHHYTO,
IJICHOYHYIO, KOM6I/IHI/IpOBaHHBI€ " apyrue (I)J'IOTEII_[I/IOHHBIC IMPOIECChI

YMeTh: V-1 BeiOupaTh 1 ONpenessiTh ONTHMATBHEIC PEKUMBI BEICHUS TEXHOJIOTHIECKOTO IpoIiecca B
3aBUCHUMOCTH OT BEIIECTBEHHOT'O COCTAaBa Y TPAaHYJOMETPUIECKON XapaKTEPUCTUKH TOJIE3HOTO
HCKONIAeMOr0

Bnanerts H-1 Bri6opa TexHOJIOTHH TPOU3BOACTBA PabOT MO 00OTAICHHUIO MOJE3HBIX HCKOTIAeMBIX

HAaBBIKOM:

I1CK-6.3 criocoGHOCTh BEIOUPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKHUE MTapamMmeTpbl 3G dekTHBHOTO 1
9KOJIOTHUYECKH OE€30MMacHOTO MPOU3BOACTBA paboT Mo nepepaboTke U 00OTAIEHUI0O MUHEPATLHOTO CHIPhs Ha
OCHOBE 3HaHWI MPHHIIUIIOB TPOEKTHPOBAHMUS TEXHOJIOTHIECKUX CXEM 000TaTUTEIFHOTO IPOM3BO/ICTBA U BEIOOpa
OCHOBHOT'O M BCIIOMOTATEIFHOT'0 000TaTUTENIFHOTO 000PYAOBaHU

3HaTh: 3-1 MamuHsbI 1 anmnapaThl, IPUMEHsIeMbIe IS QIOTAIIMOHHOTO 00O0TaIlIeH!sT 1 0COOCHHOCTH UX
9KCIUTyaTaluu

YmMmers: V¥-1 PaccuuThIBaTh OCHOBHEIC MTAPAMETPBI, BBIOMPATh TUI U KOJUYECTBO HEOOXOJUMOTO
00opynoBaHus 1Ist proTaruu

Bnagers H-1 Bribopa 1 KOMIIOHOBKH OCHOBHOTO U BCIIOMOTATEIBHOTO TEXHOJIOTHIECKOT0 000pyI0BaHUS

HABBIKOM: | JUIst (pIIoTaruu




4. CTPYKTYPA U COJEP)KAHHUE

Kon
3aHAT
U

HaunmenoBanne pas3aeiioB U TEM /BI/II[ 3aHATHSI/

Cemectp

Komn-Bo
4acoB

Kommerenun

JIutepa-
Typa

[Ipume-
JaHHe

AyautopHasi pa6oTa

9

102

1.1

Baenennue.

ConeprkaHue Kypca, ero 3a1auil U 3HaueHHUE.
CyIHOCTb, TIIaBHBIE 0COOEHHOCTH U
KIacCH(pUKAIMS (IIOTAMOHHBIX TIPOIECCOB.
3HaueHne (IIOTAMOHHBIX METOZOB 00OTaIIeH S B
pelIeHNH HapOJHO-XO3HCTBEHHBIX 3aa4 1
9KOHOMHYECKHX IPOOJIEM HCIIOIb30BaHMUS
MHHEPaAJIBHBIX PECYPCOB, MOBBIICHUH
KOMIUIEKCHOCTH MCTIOIb30BaHUS MOJTE3HBIX
nuckonaeMbix. Ponb yuensix Poccuu B pazsutun
TEOPUH, 3KOJIOTUIECKH YUCTON TEXHOJIOTUH U
TEXHUKH (DIOTALIMOHHOTO 00OTaIleH s,

I1CK-6.1, 3-1

JT1.1
J12.1

1.2

TeopeTnyeckue 0CHOBBI ponecca ¢uoranuu,
3J1eMeHTAPHBIN aKT ¢uioTanuu
TepmMoauHAMHKAa 3JIeMEeHTAPHOTO0 aKTa
parorauun

Kparkas xapakrepucTika paszaena ¢as,
Y4JacTBYIOIIUX B 3JIEMCHTAPHOM aKTe ()IIOTalUH.
CBOHCTBa MOBEPXHOCTHU pa3Jielia «BOJa—BO3ILYX).
CBolicTBa MOBEPXHOCTH pazjiesia «MUHEPaI—BOAAY.
Kpaepoii yron cMaunBaHus Ipyu CONPUKOCHOBEHUU
TBEPJIOH, KHUIIKOH U ra3000pasHoit das.
TepMoauHaMUYECKUH aHAIN3 BO3MOKHOCTH
3JIeMeHTapHoro akta (raoTammu. [Tokasarens
¢dnotupyemocTy. BansHue My3bIPEKOB Iasa,
BBIJICTIAIOIINXCS U3 PacTBOpa, Ha MOKa3aTeNb
¢otupyemoctu. [Tokazarens paotupyemMocTu npu
KOAJICCLIEHTHOM MEXaHU3ME 3JIEMEHTapHOTr0 aKTa
¢uoranuu. BrimsiHue rucrepesnca cMauuBaHus Ha
3Ha4YeHHUe KpaeBoro yria U IokasaTelb
¢otupyemocT. Vi3MeHeHUe SHEpTUH IPOCIIOs
BOJIBI MKy ITy3BIPEKOM M YaCTHLEH IIPH
JJIeMEHTapHOM aKTe (proTarmu.

ICK-6.2, 3-1

J1.1
J12.1

1.3

Du3znyecKue 0CHOBBI IVICHOYHOH (IoTal UK
VYcnoBue paBHOBECHS YacTHUIIBI HA TIIOCKOM
MOBEPXHOCTH paszfielia «ra3—KUAKOCThY. DakTopsl,
BJIMSIONIHME HA TPOIIECC TUICHOYHOW (IoTaIMH

ICK-6.2, 3-1

J1.1
121

1.4

dDu3nyecKne OCHOBBI IEHHOI duioTanuu
DaKTOPEI, OIPEEIAIONNE BEPOSTHOCTD
MHHEPaJIM3aliH ITy3bIPHKOB 1 IIEHHOH (proTarmm
JacTHI]. BeposATHOCTH CTOJIKHOBEHHS YaCTHIIBI C
ITy3BIPEKOM. BeposITHOCTH 3aKperuIeHusT JaCTUIIBI
Ha IMy3bIpbKe. BeposTHOCTD coxpaHeHHs
3aKpENUBIINXCS HA MYy3bIPbKE YACTHIL.
BeposTHOCTB yaeprkaHUs 4acTUI] B CJIOE TIEHBL.
HeoOxoauMblit pa3mep My3bIpbKOB NPH (IIOTALNH.
Kunernka u ckopoctb ¢uotanyn. Kunernaeckue
Mozenu npouecca ¢roranun. [lepcrnekTuBs!
HCTIONB30BAHMS KHHETHIECKUX 3aKOHOMEPHOCTEH B
CHCTeMax aBTOMATHIECKOTO YIIPaBICHUS
¢oTarueii ¢ npuMeHeHreM DBM.

ICK-6.2, 3-1

J1.1
121

1.5

dDu3nyecKre 0OCHOBBI NEHHOI cenapanuu
[TpuHIMD IEHHOM cemapali ¥ 0COOEHHOCTH
nporecca. Hecymas cmocoOHOCTb MEHHOTO CII0s
TIPY TIOTPY’KEHUH B HETO YaCTHUIIBL.
XapaKTepucTHKa CHII, IHCTBYIONINX HA YaCTHIly B
MIEHHOM cJioe. TpeGoBaHUs K TEXHOJIOTHUECKUM
rapaMeTpaM U peareHTaM IIpH IeHHOH cermapariiy
KPYIHBIX M MEJIKUX 3€peH.

IICK-6.2, 3-1

JT1.1
J12.1

1.6

IloBbimienne 3pPpexTuBHOCTH QJIOTALINU 3epeH
TPAHUYHONH KPYIHOCTH

I1CK-6.2, 3-1

J1.1
J12.1




Bunsinue asporuapoarHaMU4eCcKUX YCIOBUI Ha
(GIIOTHPYEMOCTD 3€pEH T'PAHUYHON KPYITHOCTH.
VYca0oBHs MOBBILIEHHS KPYITHOCTH (DIOTUPYEMBIX
3epeH U 3G PEeKTUBHOCTU (PIOTALMH TOHKHX
JaCTHUII.

1.7

®ioTanoHHbIe peareHThl HazHauenue n
0011ast XapaKTEePUCTUKA (I0TAMOHHBIX
peareHToB

Hasznauenue u knaccudukanus GroTaluoHHBIX
peareHToB TpeOOBaHUSI, IPEIbSIBISEMBIE K HUM.
CocrosHue (UIOTALIMOHHBIX PEAreHTOB B XKUIKOH
(haze myIbIIBl B 3aBUCHMOCTH OT MX KOHIICHTPALIHH,
3HaueHust pH u okucIHTEIEHO-
BOCCTAHOBHTEIHHOTO IIOTCHIHANA ITyJIBIIBL.
AncopOuust peareHToB Ha IIOBEPXHOCTH pas3zienia
(OKHJKOCTB—Ta3». AICOpOIMs peareHTOB Ha
MIOBEPXHOCTH pa3jiesia KMHUHEPAT—PAaCTBOPY.

ICK-6.2, 3-1

J1.1
J12.1

1.8

Biaunsinne ocHOBHBIX (aKTOPOB HA COCTOSIHUE
NOBEPXHOCTH MUHEPAJIOB B OTCYTCTBHE
codupareJieit

Biusinue pH u okucnurensHo-
BOCCTAaHOBHUTEJILHOTO TIOTCHIMAJA MYJIBIIBI Ha
COCTOSIHUE TTOBEPXHOCTH MHUHEPAJIOB. BiusHue
n3oMophu3Ma, MMEKTPOYUINIECCKUX CBOMCTB U
KPUCTAIUIOXUMHYECKOTO CTPOCHHUSI MUHEPAJIOB Ha
COCTOSIHHE UX TIOBEPXHOCTH. B3anumHoe BiusHIE
MHHEPAJIOB.

I1CK-6.2, 3-1

J1.1
J12.1

1.9

Co6upaTe Iy 1 MeXaHU3M HX AelCTBHSI MPH
daoranun

CTpoeHHe MOJICKYJT U KJIacCH(DUKAIHS
cobupaterneil. YclioBus 3aKpeIUIieHUst coonparters
Ha MUHEpaJIbHOM MOBEPXHOCTU. BiusiHue AnuHbI
aToJIIPHOM IIeTT coOMpaTes Ha IPOYHOCTH €T0
3aKperuieHus. MexaHu3M JIeiicTBUS U 00J1acTh
MIPUMEHEHHs alloJIAPHBIX coOMparenei,
TeTepONOJIIPHBIX cOOMpaTesell ¢ HeonpeIeIeHHBIM
XUMHYECKHM COCTaBOM, KATHOHHBIX,
OKCUTHJIPWIIBHBIX U CYIb(OTHAPHIEHBIX
cobupaTerneil; reTeponosIpHBIX HEHOHOT€HHBIX
cobupareneii. Pacxon 1 CTOMMOCTE coOMpaTenei.
Poite popMm copbrmm cobupatens npu ¢uotanuu

ICK-6.1, 3-1

J1.1
J12.1

1.10

AKTHBATOPBI U MEXaHU3M HMX JAeiiCTBUS
Ha3HaueHue 1 OCHOBHBIC MEXaHU3MBbI JICHCTBUS
peareHToB-aKTUBaTOPOB. AKTUBHpYIOLIEe
JeCTBHE PeareHTOB MyTeM XMMUYEeCKOH OUMCTKU
[IOBEPXHOCTH MUHEPAJIOB. AKTUBUpYIOILEE
JIEHCTBYE PeareHTOB ITyTeM XeMOCOPOIMY HOHOB
MOBEPXHOCTH MUHEPAJIOB. AKTHBHUPYIOIIEe
JIeficTBHE PEeareHToB IyTeM I'eTepOreHHON
XUMHUYECKOM PEeaKIMH.

ICK-6.1, 3-1

J1.1
J12.1

1.11

Jenpeccopbl H MeXaHH3M UX JelCTBUS NPH
daoranun

Ha3snaueHue 1 OCHOBHBIC MEXaHU3MBbI ICHCTBHS
peareHToB-AempeccopoB. CylecTBYOIIHE
MIPEICTaBIICHHS O JETIPECCUPYIOIEM IeHCTBUH
[IETIOYHBIX PEareHTOB, CYIb(PHIOB MIETOTHBIX
METaJJIOB, IIMAHUOB, KHCIIOT. Jlenpeccupyromee
JieficTBHE COJNeH LIeTOYHBIX, HIETOUYHO3EMETbHBIX
MEeTaJUIOB | amoMuHus. lenpeccupyroiiee
JeHCTBUE XPOMATOB, OMXpOMaToB, GochaTos,
Gbeppu- u dpepporannaos. Jenpeccupyroriee
JICHCTBYE IIMHKOBOT'O KYIIOPOCa M €ro COueTaHuit ¢
IpyTHEMH peareHTamu. Jlenpeccupyroiiee aeicTeue
CyIb()OKCHIHBIX COSTNHEHUH U X COUSTaHMH C
IpYTHUMU peareHTamu. Jlenpeccupyromiee aeicTeue
KHUJIIKOTO CTeKa. Jlenpeccupyromiee aeiictBue
OpPraHUYECKHX PearcHToB. Pacxom U cTOMMOCTh
JIeTIPECCOPOB.

TCK-6.1, 3-1

J1.1
121

1.12

PeryasiTopel cpeibl H MEXaHH3M HX JefcTBHS
npu ¢aorauuu

I1CK-6.1, 3-1

J1.1
J12.1




Haznauenue 1 0OCHOBHBIE MEXaHH3MBbI JE€HCTBUS
PETyIATOPOB cpelbl: perynupoBanue pH mynbmsr;
yaaJeHHe U3 KUAKOH (a3bl MyIIbIIbI
HEe)KeNaTeIbHBIX HOHOB; PETyJIHPOBaHIe
OKHCJIUTEILHO-BOCCTAHOBUTEILHOTO ITOTCHIIAAIIA
IYJIBIBL; PEryIUPOBaHHUE MTPOLECCOB AUCIIEpralliy
U KOaryJisiuu 1uiaMoB. PeareHThI-perynsTopsl,
MPUMEHsIEMBIE Ha MPaKTHKE, UX pacxol U
CTOMMOCTb.

1.13

IleHooOpa3oBaTe I U MeXaHU3M JIelCTBHSI
CrpoeHue 1 pU3NKO-XUMUUECKUE CBOMCTBA 1
KIaccuuKanus neHoobpazosareneii. Pons u
MeXaHH3M JCHCTBHS TICHOOOpa3oBaTeieH.
Crabuiu3anys U raieHne meHbl
GIIOTHPYIOIMUMHUCS YacTUIIaMu. BropuuHas
KOHIICHTpAIIHSI MHHEPAJIOB B TICHE.
[TenooGpa3oBareny, IpHMEHsIeMbIE Ha PAKTHKE,
HX PacXoJl U CTOUMOCTb.

ICK-6.1, 3-1

J1.1
J12.1

1.14

Texnosiorust ¢pJI0TALIMOHHOIO Mpolecca.
OCHOBHBIE XapPAKTEPUCTUKH Bel[eCTBEHHOT0
COCTABA MOJIE3HBIX HCKOMAEMbBIX H UX BJIMSTHHE
Ha ¢uIoTalUI0

BrnusiHue conepkaHusl IEHHBIX KOMIIOHCHTOB,
MHHEPAIOrU9IECKOT0 COCTaBa, BTOPHYHBIX
HM3MEHCHUI MUHEPAJIOB U FeHe3nca Pyl Ha
pe3yabTaThl Gurotanum. XapakTep BKPAIIeHHOCTH
1 HE0OXOAUMasi KPYITHOCTD M3MENbUCHNUS [IPU
¢oTarun. YpasieHHe Ka4eCTBOM MOJIE3HBIX
HCKOTIAeMBIX, TOCTYHAIINX Ha (JIOTAIIMOHHOES
oboraieHue.

TICK-6.2, 3-1

J1.1
J12.1

1.15

Cxembl guioranuu. Pe:xxumsbl duiotanmun
Knaccuduxanus onepaunii praorauuu u
CTaANATBHOCTD CXeM (IIOTALOHHOTO
oboramenus. Cxemsl ¢ pa3feabHON 00padoTKOH 1
¢oTarueii meckoB u nuiaMoB. CXeMbl
KOJUICKTUBHOM ¥ CEJIEKTHBHOH (poTarmu.
KoMmOuHHpOBaHHbIE CXEMBI.

Krnaccuguxarys MuHepaitoB o GpIoTHPyeMOCTH.
TexHoNOTMUECKUE PEXKUMBI IPH (IIOTALUH DY/,
coZiepKaluX MUHEPAJIbI C BBICOKOM €CTECTBEHHOU
rHIPOPOOHOCTHIO. TEeXHOIOTHUECKHE PEXXUMBI TIPH
CeNeKTUBHON (roTaruu cyab(UIHBIX, MEIHBIX,
MeTHO-MONOIEHOBBIX, METHO-IINHKOBO-
MTUPHUTHBIX, MEIHO-HHUKEJIEBBIX,
MOJIMMETAJNTMYECKUX, PTYTHBIX, CypbMSHBIX,
MBIIIBSKOBBIX PYJ ¥ CAMOPOIHBIX METAIIIOB.
TexHoJOrNUeCKUE PEXKUMBI CETIEKTHBHON
¢roTanuu npu epepadoTKe OKUCTICHHBIX U
CMEIIAHHBIX Py [BETHBIX METAIJIOB, OapPUTOBBIX,
(ITFOOPUTOBBIX, ATATHTOBBIX, (POCHOPUTOBBIX,
MOHAIIUTOBBIX, IEETUTOBBIX U BOIB(PAMUTOBBIX
pya. TexHOIOrHYeCKHe PeKHUMBI CENIEKTUBHOM
(roTanuy Npu U3BICYCHUN OKHCIIOB XKee3a,
XpoMa, MapraHua U3 pya; MHHepajoB TUTAHA U
LUPKOHMS U3 PyJ U pocchinei. drioranus TaHTaso-
HHOOHMEBBIX, OJIOBIHHBIX, YPAHOBBIX YA U
OOKCUTOB. TeXHOIOTHUECKUE PEKUMBI (IIOTALIUH
TIOJIEBBIX IITTATOB, OEPUIUTHEBHIX U TUTHEBBIX Py,
ATIOMHUHHHN COJIePIKaIlUX CHIINKATOB.
TexHONMOTMUECKNE PEXXUMBI IPH CETIEKTHBHON
¢otanuu pacTBOpUMBIX coseil. Monnas
¢oranust. AHaNM3 KOHKYPHUPYIOLIHX
TEXHOJIOTUYECKUX PEKMUMOB CEJIEKTUBHOM
(roTanuM ¢ y4eToM pacXoAHbIX KOIQPUIIMEHTOB,
MIPOJIODKUTETBHOCTH (PIOTAIMM, TEXHOTOTHIECKUX
nokasaresieid. HarpasineHust coBepieHCTBOBaHUS
PEeXUMOB (IIoTaIy. DKOHOMHUYECKOE 3HAUCHHE
ONITHMU3AINH, HHTCHCHU(UKAINK 1 aBTOMaTH3aI[HN
(hITOTAIMOHHOTO TTpoIIecca.

ICK-6.2, 3-1

J1.1
121




1.16

Konaunnonnposanue nyJibli 1 000pOTHBIX BOJL
nepen gJuoranuen

Haznauyenue onepaunii KOHIMIMOHUPOBAHUS.
KoHaumoHnpoBaHue MyNbIIbl ¢ PACTBOPUMBIMH
cobupaTensiMi 1 MOAN(PHUKATOPaMHU.
KonaumuonnpoBaHue ¢ Ienbio AecopOnun
coOupaTens C HOBEPXHOCTH Pa3esieMbIX
MHHEpaJIOB; Iepepacipe/eNeH s cooupaTens Ha
MOBEPXHOCTH Pa3AeIsIeMbIX MUHEPAIIOB; YIAICHUS
3arpsI3HAIOIUX MHHEPAIBHBIX IIPHMeceit ¢
MOBEPXHOCTU MUHepanoB. KoHIUIIMOHUpOBaHNE
(IIOTALMOHHBIX MBI C Ta3aMU.
KonnunuonupoBaHue HOHHOTO COCTaBa
IIPOMBIIUICHHBIX 1 000POTHBIX BOJI.

I1CK-6.2, 3-1

JT1.1
J12.1

1.17

@10TAMOHHBIE MAIIIMHBI H BCIIOMOTaTeILHOE
odopyaoBaHue

Kraccudukarys coBpeMeHHBIX (QIIOTAHOHHBIX
MallliH, alapaToB ¥ TPeOOBaHUs, MIPEIbABISIEMbIC
K HUM. [Tporieccsl AucieprupoBaHus BO3AyXa U
a3paluH IyJIbObl BO (IIOTAlMOHHBIX MAIlIMHAX
pa3IMYHEIX THIOB. KOHCTPYKTHBHEIE OCOOEHHOCTH
MEXaHNYECKUX, THEBMOMEXaHHIECKHX,
ITHEBMOTH/IPABINYECKUX U THEBMaTHIECKUX
(roTanoHHBIX MamuH. PIoTaMOHHBIC MALTHHBI
C U3MEHSIEMBIM JIaBJICHHEM M
3NEKTPOQIOTAIIMOHHBIE MaIIUHBL. OCHOBHBIE
(axTopsl, BiusAomue Ha 3)(HEKTHBHOCTH pabOTh
(ITOTaIIMOHHBIX MAIIMH MTPH IEHHOU (IIOTAIHH.
TexHoNOTMUECKNE 0OCOOEHHOCTH NEHHOM
cenapanuy. CpaBHUTENBHAS XapaKTEePUCTHKA,
BBIOOD, pacueT ¥ OCHOBHEIC HAIIPaBJICHUS
COBEPIICHCTBOBAHHS (DJIOTALMOHHBIX MAIIUH.
VYerpoiicTBa a1 TOATOTOBKY IMYJIBIIBI U MX CBSI3b C
MIOKa3aTeNsIMU U30HPaTeNbHOCTH

IICK-6.3, 3-1

J1.1
J12.1

1.18

Opranuzanus paéoTsl GJI0TALHOHHOTO
oTAesIeHUs

[TpuHIMITET TOCTPOEHHMS ONeparyit
¢noTannonHoro nukina. OdopmieHue onepanui
(roTaMOHHOTO Iepeienia Ha 000TaTUTEIBHBIX
(dabpukax. OOOpYIOBaHHE U IKCILTyaTALUsS
peareHTHBIX ImIonagok. KoHTposs u
perynupoBanne (IOTAIMOHHOTO TIpOoIiecca.
ACVYTIL. Pazpymienue ¢GproTaliioHHON NIEHBL.
Opraau3zanys Bo100060poTa Ha 000TaTHTENBHBIX
(abpukax. OxpaHa Tpyaa U TEXHHKA 6€30MacHOCTH
Ha (roTannoHHBIX (pabpukax. OCHOBHEIE
TEXHOJIOTHYECKHE M TEXHUKO-IKOHOMHYECKHE
TOKa3aTesi paboThl (JIOTAMOHHBIX (haOpHK.
AHaNN3 KaIbKyJIAIHN ce0eCTOMMOCTH
(ITOTAaITMOHHOTO 00OTAIIEHNUS PA3INIHBIX THIIOB
pyZ. IlepciekTuBBI ¥ HalIpaBIEHUS JalbHEHIIEro
Ppa3BUTHSA (IOTAIIMOHHOTO OOOTAIIEHHS TTOJIE3HBIX
HCKOTIaeMBIX C [IEJTbI0 TOBBIICHUS] KOMIUIEKCHOCTH
HX UCIOJIb30BaHUs, OPraHU3aliK OE€30TXOIHOTO
BOZI0000POTA M OXPaHbI OKPYKAIOIIEH CpesIbl.
IMpumeHeHue GIOTAMOHHBIX METOIOB B IPYTHX
OTpPACIISIX HAPOJHOTO X035HCcTBa

ICK-6.3, 3-1

J1.1
J12.1

1.19

DU3UKO-XUMHUYECKHE OCHOBBI TIpoIiecca (GIroTamm
/mpakTnka/

[1CK-6.1, H-1

J1.1
J12.1

1.20

DoTallMOHHBIE PEAreHThI
/mpakTuka/

[ICK-6.1, V-1

J1.1
J12.1

1.21

Pacuer KMHETUYECKUX U TCPMOJUHAMUYCCKUX
napameTpoB (GIoTanuu
/mpakTuka/

TICK-6.1, H-1

JT1.1
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1.22

Pacuer kauecTBEHHO-KOJINIECTBEHHBIX M BOJHO-
IIJJAMOBBIX CXEM
/mpakTHKa/

[ICK-6.2, V-1

J1.1
J12.1

1.23

Pacuer npousBoguTensHOCTH (IOTOMANIMH
/mpakTnka/

[ICK-6.3, V-1

J1.1
J12.1




1.24 | Pacuer u BbIOOD (yroTOMAIINH J1.1
/mpakTHKa/ 9 4 TICK-6.3, V-1 JI12.1
1.25 | Pacdyer u BbIOOp BCIIOMOTaTeIbHOIO 000PyJ0BAHUS JT1.1
/mpakTuka/ ° 4 TICK-6.3, V-1 J12.1
1.26 | INoaroroBka pyasl nepen (GIOTAIMOHHBIM 111
oborarieHuemM 9 2 I1ICK-6.2, H-1 I 2' 1
/naéopaTopHas padora/ )
1.27 | V3yueHne XapaKTePUCTUKH PEareHTOB U
MEXaHU3MOB UX JCHCTBHA NpU MepepadoTKe 9 3 [ICK-6.2, Y- JT1.1
MOJIE3HOTO UCKOIIAaeMOT0 1, H-1 J12.1
/naGopaTopHas padora/
1.28 | dnoranms noIMMeTaUINYECKON PYIbI 9 4 IICK-6.2, V- JT1.1
/naGopaTopHas padora/ 1, H-1 J12.1
1.29 | OGorarieHne NErMaTUTOBBIX MUPOXIOPOBBIX Py 9 4 IICK-6.2, Y- 1.1
/nadopaTopHasi padora/ 1,H-1 JI12.1
1.30 | O6orarenue anaTUT-HeENUHOBON PYIBI 9 3 IICK-6.2, Y- 1.1
/naGopaTopHas padora/ 1, H-1 J12.1
1.31 | M3yueHne KOHCTPYKIHH (HIIOTOMAIIHHBI 9 3 IICK-6.3, V- JT1.1
/naGopaTopHas padora/ 1, H-1 J12.1
2 CamMocTosiTeJibHasi PpadoTa CTyIeHTa 9 167
2.1 PaboTa ¢ neKuroHHBIM MaTepHaIoM, TOUCK U MCK-6.1. 3-1
0030p JUTEPaTypHl U YIEKTPOHHBIX HICTOYHHKOB 9 68 TCK- 6'2, 3-1 J1.1
nHpopMaImy 1Mo TeMaM Kypca, yKa3aHHbIM B HCK-6'3, 3-1 J2.1
paznene 4 PITI. "
2.2 TeMsI 17151 cCaMOCTOSATENBHOM MPOPaAOOTKH:
1. Kimaccuduxkanus ¢proTanimoHHBIX TIPOIIECCOB.
Knaccuduxanus GpaoTannoHHBIX peareHToB.
2. PazgenurensHple MpU3HAKH MPH (IIOTALIUH. [1CK-6.1, 3-1 1.1
XapaKTepUCTUKA Pa3ACIUTEIBHBIX CPel IIPH 9 63 ICK-6.2, 3-1 o 2'1
¢dotarun. CMaynBaeMOCTbh, KpaeBOU yroi [1CK-6.3, 3-1 ’
CMa4YnBaeMOCTH.
3. Iennas ¢uotamms. ITocTpoeHne KHHETHYECKHX
KPHUBBIX.
2.3 BeInoNHEHHE JOMAIITHETO 3a1aHus (10 BapHaHTaM) 9 36 IICK-6.1, ¥-1 I1.1
I1ICK-6.2, V-1 J2.1
3 KounTpoinb 9 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpoJsbHbIe BONIPOCHI AJIs1 CAMOCTOSITEIbHOM MOATOTOBKH K TeKyllell aTTecTaluu
Bonpocs! 1151 OLeHKU 3HAHUI

1. Ha3oBuTe THI CBS3M MEXIY aTOMaMH BOJOPOJa M KUCIOpOJa B MOJIEKyJie BOAbL. Kakast CBsI3b SBISETCS
aTOMHOMH, BofopoaHoi? Kakas Moniekyia Ha3bIBaeTCsl MOJISPHOM, KaKasi HETOJISIPHOM?
2. Yro mpexacraBiseT coOOW MOBEPXHOCTHOE HaTspkeHue? J[laiiTe ompeneneHHe MOHATHS aicopOIHs.
3. Ilepeumcmute THIIBI CBsi3eH, KOTOpbIe OBIBafOT B MuHepanax. ONHIINTE BO3MOXKHBIE e(EKTHI
KPUCTaJUTHIECKON PEIIeTKH MHUHEPAJIOB M M30MOpGHBIe 3aMemeHus. YTo sBisteTcss Mepor (DIOTalmOHHON
AKTUBHOCTH MUHepasa?
4. OxapakTepu3yiTe ra3oByto ¢asy.
5. Kakwe wonbl Ha3pBaroTcs "Hem3OexHBIMHU'"? [lokakuTe Ha MpUMepax, KaKoe BIMSHHE Ha (DIOTAIHIO
OKa3bIBAIOT HEM30E)KHBIC HOHBI ITYJIBITEL.
6. Kakum 00pa3omM MOXHO peryupoBaTh HOHHBIA cOCTaB My bIbI? YeM oTIHUaeTCs Boa THAPATHBIX CIOEB
0T 00BEMHOI BOJIBI?
7. laiiTe onpeneneHue "MOMHOTO MOTEHIMANa" M &- MMOTEHIMANA.
8. MaiiTe omperelieHHEe KPaeBOTo yrila CMauWBaHUS M THCTEPE3UCa CMAYMBAHUS, PUIHHBI, BBHI3BIBAIOIIUC
TUCTEPE3UC CMAUUBAHUS.
9. Ilpu KakKX YCJIOBUSAX MUHEpAJIbHAS YaCTULAa MOXKET NPUIIUIHYTH K IMy3bIpbKy Bo3ayxa? OxapakTepuzynTe
STaIlbl CTOJIKHOBEHUS U CKOJIbKCHUSI.
10. O0BsicHHTE MEXaHU3M TPEIOTBPAIICHUS JEMUHEPATH3aUU My3bIPHKOB MIPH BCIDIECKAX OTPHIBAOIIUXCS
cun no B.W. Menuky - INajika3sny.
11. Joxaxkxute BEpOSITHOCTh BOSHUKHOBEHHS ITY3bIPbKOB BO3/lyXa Ha TBEPAOH MOBEPXHOCTH. 3HAUEHHE KAaKOTO
KpaeBoro yria BXoauT B ypaBHeHne ®pymkuHa - Kabanosa?
12. Kak MOXHO MOBBICUTH (DIIOTUPYEMOCTh KPYITHBIX 3epeH? [lepedncinute H3BeCTHBIE CIIOCOOBI TOBBIICHHS
a¢dexTuBHOCTH (uioTanuu nuiamoB. Korma nermecooOpa3Ho MPOBOAUTH Pa3IeibHYIO (DIOTAIHIO TIECKOB H
IJ1aMoB?




13. BeBegure dopmyny ckopoctu ¢nortarmun (bemornazosa). Kak ckopocTs ¢uioTanuu BIHSET Ha
SKOHOMHYECKHE IMOKA3aTeaIn 00orameHus?

14. JIns gero moOaBiSsIIOT B IYJNBITy PETyJsATOPHl pH IMymbIbI, akTHBATOPHI, COOMpATEIH, NETPECCOPHl H
neHooOpa3zoBaTenu? OMUIINTE MEXaHU3M UX JTEHCTBHS.

15. lepeuncanre n 0XapaKTepU3yHTEe OCHOBHBIE KATHOHHBIE COOMPATENH, MEXaHNU3M UX AeHcTBHs. JlelicTBre
pH Ha cocTosiHME coOupaTeneii.

16. OmummTe cnocoOl CHIDKEHHUST 00beMa M YCTOMYHUBOCTH ITeHBl. KakiMu cBOWCTBaMH JOJDKHA 00amaTh

Xopormas meHa? [epeuncnure CHOCOOBI paspymeHus (hroTanmoHHO TICHBI.
17. Pacckaxure BO3MOKHBIE MEXaHHU3Mbl AEHCTBUS pH Ha NMOBEPXHOCTh MHHEPATIOB U HMOHHBIM COCTaB
ITyJIBITEL. 18.

Kakoe BnmsHme Ha (IOTHPYEMOCTh MHHEpPAIOB OKa3bIBaIOT m30Mop¢HBIE 3amerieHus? Kiaccubpukanms
MHHEPAIOB 10 ()IIOTUPYEMOCTH.

19. Haiite wraccupukanmioo onepanuii  ¢uorammu. OOoCHY#TEe 1enecooOpa3sHOCT TPUMEHEHUS
KOMOWHUpPOBAaHHBIX  cXeM. HazoBure  (Qaktopbl, BIUMIOIIHE HAa  [OKa3aTedd  (IIOTALNH.
20. [aiite xmaccH(UKAIIMI0 COBPEMEHHBIX (DIIOTAIMOHHBIX MamuiH. Hapucyiite cxemy yCTpoWcTBa
MEXaHWYECKOH, THEBMAaTHIECKOH 1 THEBMOMEXaHWIECKON (pJIOTAIMOHHBIX MAIINH, IPUHIUI UX JCHCTBHA.
21. Tlepeuncnure OCHOBHBIC HAIPaBICHUS COBEPUICHCTBOBAHWS (DIOTANMOHHBIX MamuH. Hammmmre
(opMyIIBI [UTS pacyeTa MEXaHHIECKHUX, THEBMOMEXaHNYECKUX W ITHEBMATHYECKUX MAIIHH.

22. Yro BB TOHWMaeTe MOJ BTOPHUYHOW KOHIEHTpamueidl B meHHoM cioe? Kak oHa mcmonp3yercs mph
¢ItoTanMy 1 KaK ee MOXKHO YBEIUIHUTH?

23. IlpoBeaure aHaIM3 BEPOSTHOCTH BBIAEICHHS IMy3bIPHKOB BO3AyXa HA MOBEPXHOCTH 4acTHI. B kakmx
¢roToMaImMHaX 3Ta 0COOEHHOCTH HanboJIee peanu3yeTcs, 1 Kak €€ MOKHO YCHIIUTH?

24. T'nme M KaK TOTOBATCS PeareHTH Iepel] moaadei ux Bo ¢iuoraruio? Kak MOKHO CHU3UTH KOHIICHTPAILIHIO
CoJIeH JKECTKOCTH U HEM30€KHBIX HOHOB B IIPOMBIIIIEHHBIX 1 OOOPOTHBIX BOJaxX?

25. Kak perynupyetcs npomecc GproTarum?

26. Texanka 0€30IaCHOCTH B 1ieXe (IOTALNN.

27. OxapakTepu3ylHTe NMEpCIEKTUBHBIC HANpPaBICHUS NAJbHEHINEro pa3BUTHS (IIOTAIIMOHHOTO IIpOIecca.
28. YTo BXOAUT B XapaKTEPUCTUKY BEILIECTBEHHOI'O COCTaBa pyA?

29. Opranuzanus padoTsl (IOTAIHOHHOTO OTCIICHUS.

30. [lepcriekTHBBI NPUMEHEHNS (PIOTALMH B CXEMaX 00OTaIEHHS XKEIE3HBIX Py M XKEJIE3UCTHIX KBAPIUTOB.
31. Kakoii Bun ¢notammu ucmonb3yercs npu (uororpaButanmu? s Kakux pyd TpUMEHSIETCS MpoIiecce
NEHHOU cenapauun?

32. 3aBUCHT ¥ BETMYMHA MHHIMaJIEHO HEOOXOIMMOTO pacxoia COOHMpaTelist OT THIA PYbI?

Bonpocs! 1J1s1 OLeHKH YMeHHMii U HABBIKOB

TepmMoaMHAMHKA 3JIeMEHTAPHOI0 aKkTa GuioTauuu

1. Ha3oBuTe THI CBSI3M MEXTy aTOMaMH BOJOPO/Ia M KHCIOPOIa B MOJICKYJIE BOJIBL.

2. Kakas cBs3b sIBISI€TCSl aTOMHOM, Kakasi BogopoiHoil? Kakast MoJsiekysa Ha3bIBaeTCsl MOJISIPHOM, KakKast
HENOJISIPHOU?

3. Yo mpenacTaBinseT co00i MOBEPXHOCTHOE HATSHKEHUE?

4. JlaiiTe ompe/ereHUe MOHITHS aIcOpOLIus.

5. Tlepeuncnute THITH CBS3EH, KOTOPBIE OBIBAIOT B MUHEpaiaX. ONMUIIATE BOSMOXKHBIC Te(heKTHI
KPUCTAJUTHIECKON PEIICTKH MUHEPAIIOB H U30MOP(HBIC 3aMEIIICHS.

6. Oxapakrtepusyiite ra3oByI0 (a3zy.

7. Kaxue noHbI Ha3pIBarOTCS "HeM30eHBIME'"? TlokaxuTe Ha mpuMepax, Kakoe BIHSHAE Ha (IOTAIUI0
OKa3bIBAIOT HEM30E)KHBIC HOHBI ITYJIBITEL.

8. Kaxum 00pa3oM MOKHO peryaupoBaTh HOHHBIN cOCTaB My bIbl? YeM oTiamyaeTcs BoIa THAPATHBIX
CJI0EB OT 0OBEMHO BOIBI?

9. JlaiiTe onpeneneHue "MOJHOTO MOTeHIHANA" | & - MOTEHIIHANA.

10. [aiiTe ompeneneHne KpaeBOro yrila CMauYuBaHUA U TUCTEepe3rca CMadyuBaHus. Ha30BUTe MPUYUHEL,
BBI3bIBAIOLINE TUCTEPE3UC CMAUMBAHMSL.

du3nyecKue 0CHOBBI INIEHOYHOH (uioTannu. Knneruka duioranun. @usnyecKue 0CHOBBI EHHOM
daoranun.

IIpu kakuX ycIOBHSX MUHEpabHAas YaCTHIA MOXET NIPUIHIIHYTh K My3bIpbKy Bo3ayxa? OxapakrepusyiTe
9Tamnbl CTOTKHOBEHUS U CKOJIbXKEHUSI.

2. O0ObsiCcHUTE MEXaHU3M TPEOTBPAIIECHHS AEMUHEPAIN3ALNH ITy3bIPEKOB ITPH

BCIUIECKAX OTPBIBAIOUINXCS cUi 1o — Menuk-Ialikazsny.

3. Uro sBisieTcst Mepoi (UIOTAIMOHHON aKTUBHOCTH MUHEpasa?

4. Jloka)kxuTe BepOsTHOCTb BOSHUKHOBEHUS Iy3bIPhKOB BO3yXa Ha TBEPAOH




MTOBEPXHOCTH.

5. 3HaueHne KaKoro KpaeBoro yria BXOJHT B ypaBHeHHe @pymkuHa - Kabanosa?

7. Kak M0OXHO HOBBICHTH (DIIOTHPYEMOCTh KpYyNHBIX 3epeH? [lepeuncinnte n3BeCTHBIE COCOOBI MOBBIIIECHUS
3¢ PeKTHBHOCTH (HIOTAIINHN IIITAMOB.

8. BriBenure Gopmyny ckopoctr ¢puotanuu (benormazosa). O ueMm CBHAETEIHCTBYET BHIITYKIAs M BOTHYTas
(dopma KpuBOiA?

9. Kak ckopocTs (roTanuu BInsSeT Ha 5)KOHOMHYECKHE MToKa3aTeny odoramenus? Ha3oBure npuanHbI
CHIDKCHUS yICIBHOI CKOPOCTH (JIOTAMH U KaK MX MOXKHO JTIMKBUANPOBATE.

10. Touemy pe3ynbTaThl (IOTAIINH MOTYIAFOTCS BBIIIC IPH Pa3IEIbHON (IOTANHN IECKOB H IAMOB?
Korma nenecoobpa3Ho mpoBOIUTE pa3IeNbHYO (DIOTAINIO TECKOB U IIIITAMOB?

®0oTalHOHHBIE peareHThbI

1. JIns gero no6aBisAOT B MyJbITy PeryasTopsl pH mybIbl, akTHBATOPEI, COOMpATENH, JEIPECCOPHI U
neHooOpa3zoBaTenu? OMUIINTE MEXaHU3M UX JTEHCTBHS.
2. IlepeuncnuTe 1 0OXapaKTepuU3yiTe OCHOBHBIC CYyIbPruapmiisHbe coonparenn. OOBICHUTE MEXaHU3M
JNEUCTBUSA KCAHTOTEHATA.
3. Ilouemy menecooOpa3HO HCIIOMB30BATH IPH (PIIOTAIIUH CYIB(GUIHBIX Py CMECh HOPMAIBHOTO
KCaHTOT'€HATa U C M30CTPOCHUEM YTIICBOAOPOJHOTO paarKaa?
4. HazoBuTe 1 oXapakTepHu3yiTe UPOKO IPUMEHAEMbIE OKCUTUAPHIIbHBIE coOMpaTeny. M3noxuTe
MEXaHM3M JICHCTBHS OJICMHOBOW KHCIIOTHI 1 OJIeaTa HaTpHsl.
5. Jlns KaknX MHHEpAJIOB B Ka4eCTBE COOMPATEIs UCTIONB3YIOT YIIIEBOJOPOIHbIE Macia (KepOCHH, COJISIPKa,
MaIIrHHOE U TpaHcpopmaTtopHoe Macio, UM-5 u np.)?
6. Iepedncnure u 0XapakTepu3ylHTe OCHOBHBIE KATHOHHBIE COOMPATEIH.
7. Ha3zoBute mnenpeccopsl i oAaBiIeHUA (IOTHPYEMOCTH cajepuTa, TaIeHUTa, TUPUTA, KBapla u
00BSCHUTE MEXaHU3M X JICHCTBHA.

8. Pacckaxwure 0 Ha3HAYCHUU M MeXaHU3Me neiicTus akTuBatopoB: CuSO4, Na2S.
9. IloueMy OKHCIICHHBIE MUHEPAIBl MEH, CBUHIIA, INHKA HE (UIOTUPYIOTCSI KCAHTOTEHATOM 0€3
MIPEABAPUTENHHON UX CYIb(QUIN3ALUH?

10. K xaKuM 1ocieICTBUSAM MOXET NIPUBECTH 3aBBIIICHHBIN PacX0 CEPHUCTOTO HATPHS MPH (IIOTANN
OKHCJICHHBIX MUHEPAJIOB?

11. KaxoBa HeoOxoanMast CTENICHb TOKPHITHS MUHEpaIa codupaTesneM Ui moyHoH (aoTanuun?

12. 3a cyer KaKuX CHJI OCYIIECTBIIACTCS 3aKPEIICHNE Ha MOBEPXHOCTH MUHEPATIOB TETEPOIIOIISIPHOTO 1
aroJsipHOTO cobuparens?

13. Kak 3aBUCHT HEOOX0uMasi CTETICHb OKPHITUS COOMpATENeM OT IJIHHBI €TO alOoIIPHON YacTh
UCXOJHOM THAPO(OOHOCTH MOBEPXHOCTH MUHEpaia?

14. Kaxkossr HopMbI [1JIK kepocuHa, kcaHTOTeHATa, adpoduiora?

15. Kaxue nenHooOpa3zoBaTesny JTydIe MPUMEHSTh PH (IIOTAIMU KPYITHBIX, MEJIKUX YACTUI] U B IIUKJIE
CEJIEKTUBHOU (roTanuu?

16. Omumute ciocoOBI CHIDKEHHSI 00beMa U YCTOHYHNBOCTH TIeHBI. KakuMu cBOMcTBaMU [TOJDKHA 00T1a1aTh
xopouuas nesa?

18. Cpnemnaiite BeiBOA hopmyisl pH, mepeunciute metonsl onpeaencans pH. Kak neficteyer pH Ha
cocTostHAe coOupareneii? PacckaxuTe BO3MOXKHBIE MEXaHU3MBI AeHcTBUs pH Ha MOBEpPXHOCTH MUHEPAJIOB U
MOHHBIN cocTaB mysbnbl. [TodeMy mesrouHas cpena co3naercsi coJioM, a He 0ojee IemeBoil H3BECThI0?

TexHoorus (pJIOTALHOHHOTO MpoLecca

1. Yro BXOIUT B XapaKTEPHUCTHKY BEIIECTBEHHOTO cocTaBa pyn? Kakoe BiusHHE Ha QIOTHPYEMOCTh
MHHEPAJIOB OKa3bIBAIOT N30MOPQHEIE 3amenieHus? J[o kakol KpyImHOCTH He00X0IMMO H3MENIBYUTD PYLY,
YTOOBI TOJIyYUTh BHICOKHE TIOKA3aTeNH QIIOTAuN?

2. [louemy nipu GuroTanyu pyza OJMHAKOBOTO I'eHe3Kca M BKPAIUIEHHOCTH, OJJMHAKOBOTO COCTaBa ITyCTON
TIOPO/BI U3BJICUYEHHNE METaJlIa BBIIIE U3 Py/Ibl ¢ O0Jiee BEICOKOH MaccoBOH J10J1ei?

3. Ha3zoBuTe r1aBHY10 0COOEHHOCTD ()JIOTAIIU PACTBOPEHHBIX COJICH.

4. Hapucyiite u 00bscHUTE CXeMBI (IOTALUHN METHO-IINHKOBOM, CBUHIIOBO-IINHKOBOH, MEHO-CBHHIIOBO-
LIMHKOBOH pyabl, TpaduTa M KAIMHHBIX cojiei. Hanummre pexumsbl Giotannu.

5. Maiite xnaccuukannio MUHEpaoB o ¢uiotupyeMocTy. ONHIIMTE MTPOLECC HOHHOH (utoTaryy.

6. Ilepeunciiure HanpaBJICHHST COBEPIICHCTBOBAHUS PEXXUMOB (JIOTALINH.

7. Haiite xnaccuukanuio onepanuii ¢poranuu. HazoBute daxropsl, BIUAIONINE HA TTOKa3aTesn (GIoTamum.
8. Korma ucnonp3yroTcs CXeMBI ¢ pa3felbHON (IIoTaruel MeCKOB U MUTaMOB?

9. ObocHyiiTe 11e71ec000pa3HOCTh MPUMEHEHHST KOMOMHHPOBAHHBIX CXEM.

10. B xako#i mocie10BaTeNbHOCTH 1IeJIECO00Pa3HO BRIACIUTE U3 PYJIbl MUHEpaIIbl: c(haepuT, KOBEJUIHH,
XaJIbKO3HUH U 1ouemMy?




11. B 9yem npeumytiecTBo (haoTanuu nepes OCTATBHBIMU METoIaMu oborameHusn? B kakux cirydasx
MIPUMEHSIOT CEJIEKTUBHYIO, @ B KAKHMX KOJUIEKTUBHYIO C ITOCIIEAYIOMIEH CeTeKIel KOIEKTUBHBIX
KOHIIEHTPATOB?

®oTanMOHHBbIEe MALIUHBI U BCIIOMOTraTe/IbHOE 000PY/1I0BaHHe

1. MafiTe kmaccuuKaIiio COBpEeMEHHbBIX (IIOTaAIMOHHBIX MamuH. Hapucyiite cxemy ycTpoiicTa
MEXaHWIECKOH, THEBMAaTHIECKOW M THEBMOMEXaHUIECKON (hII0TallMOHHBIX MalIiH. OOBSICHUTE IPHHIIUIT UX
JNEeUCTBUSL.

2. Ilepeunciute OCHOBHBIC HAIIPABICHHUS COBEPIICHCTBOBAHHUS

¢rotanmoHHBIX ManiH. HammmmTe hopMyssl U1 pacueTa MEXaHHYECKHUX, THEBMOMEXaHNIECKUX U
ITHEBMaTUYECKUX MAIINH.

3. UYro BBl MOHMMAETE MO BTOPUIHON KOHIICHTPAMEH B TIEHHOM CJIO€, €€ HCIOIb30BaHUE MIPU (IOTAlUH U
KaK €€ MOXKHO yBEINYNTH?

4. TIpoBenute aHAIN3 BEPOSTHOCTH BBIJEICHNUS ITy3bIPHKOB BO3yXa Ha IOBEPXHOCTH YacTHILl. B kakmx
(roTOMaImHAX 3Ta 0COOCHHOCTH HanboJiee peaan3yeTcsl U KaK €€ MOKHO YCHIIUTH?

Opranusanus padorbl (JIOTALMOHHOIO OTAEICHMS

1. Kakne MamuHbI 0OBIYHO UCTIONB3YIOTCS ABE OCHOBHBIX M KOHTPOJIBHBIX ONEPAINid, a KaKUe - IS
MIePEYUCTKU?

2. T'me u xak TOTOBSITCS PeareHTHI Niepe] mojadeii ux Bo (oramuto?

3. Kak M0OXHO CHU3UTH KOHIICHTPALMIO COJICH KECTKOCTH M HEM30S)KHBIX HOHOB B ITPOMBIIIICHHBIX U
000pOTHBIX Bosax?

4. Tlepeunciure criocoOb! pa3pymeHus (IOTaHOHHON NEHBI.

5. Kak perymupyercs npouecc ¢rotarum?

6. PacckaxuTe 0 TeXHHKE 0€30MaCHOCTH B IeXe (IOTALUH.

7. OxapakTepHu3yiTe IIepCIeKTHBHBIC HAPaBICHUS JalbHEHIIETro pa3BUTHs (HIIOTAIIIOHHOTO Ipoliecca.

3agaun
Bo ¢uoTanioHHOM Iporecce UCIoIb3YI0T pabodne pacTBOPBI ¢ HU3KHM COJCPIKAHHEM BEIECTBa, KaK
npaBuio - 1-3%. Konuentpamus BemecTsa B pacTBope (» - MaccoBas 0, %) pacCUUTHIBACTCS TI0
bopmye:

m

@ (%) = =% 100%
m

p—
1€ M4, — MAcCCa peareHTa B rpaMmax (Wi KHJIOTpaMMax), M., — Macca pacTBopa B rpaMMax (Win
KHJIOTpaMMaXx).

MaccoBas 10714 (B MPOLEHTAX MO Macce) MOKa3bIBAET, CKOJIBKO IPaMMOB JJAHHOTO BEIIECTBA PACTBOPEHO B
100 rpammax pactBopa.

CremyeT y4ecTh, YTO IIPH PaCTBOPEHHUH B BOJIe KpHUcTauioruapaTa coiu (Hampumep, CaClz.6H20)
HEOOXOANMO YUHTHIBATh, YTO AKTUBHBIM KOMIOHEHTOM (10 KOTOPOMY PacCUMTBHIBACTCS] KOHIIEHTPALIUS
pacTtBOpa) siBisieTcst 6e3BoHast coib. HeoOxo1mumMo 3HaTh, 9TO /I MOACYETa MAcChl BEIIECTBA, B3ATOTO B
MOJISIX, CIIE/TyeT OIPEeNUTh MOJIIPHYIO Maccy IaHHOTO BEIECTBA, T.€. MAacCy OJTHOTO MOJIS, BBIP2XKEHHYIO B
rpammax (M, r/mMob).

[TroTHOCTH BOJBI BO BCEX 3a1a4ax NPUHUMAETCsl paBHOU p=1 /M.

1. PaccunTaiiTe, Kakoe KOJIMYECTBO €AKOT0 HaTpa He0OXOIMMO JUIsi IPUroToBiIeHus 5 1 1%-Horo pacTBopa,
nMeromero mIotocts 1.01 r/mit.

2. Kakoit 00peM KOHIICHTPHPOBaHHOH cepHO KicIoTH (p=1.83 r/Mi1) HeoOxomum A npurotoBieHus 0.2 1
2%-noro pactBopa (p=1.012 r/mm)?

3. Ilpu BeImapuBaHuM 2 KT pacTBOpa XJjopuaa Kansiws momyumn 30 r kpuctamuioruapara CaCl2. 6H20.
KakoBa Obls1a KOHLEHTpPAIHS COJIM B HCXOJHOM pacTBope?

4. Kakoe KOJIH4YeCcTBO KayCTHYECKON COMBI, conepxKaiieit 2% npuMecei, HeOOX0IUMO B3STh IS
npurotosieHus 350 r 25%-Horo pactBopa NaOH?

5. Ilpu BeimapuBanuu 2 i1 pactBopa pearenta (p=1,001 r/mi) nomyuwmnu 18 r cyxoro ocratka. Kakosa
MCXOJIHasi KOHIIEHTpauus pactBopa pearenra (%)?

6. CKOJIbKO MHJUTHITATPOB OJIEMHOBO# KHCIOTHI (p=0.9 r/mi1) HeoOX0oauMo B3sITh Aiist ipurotoBieHus 100 T
1%-noro pactBopa?

7. PactBop Kakoi koHueHTpanuu (%) mosryaurcs npu pacrsopernu 0.01 mosst CuSO4 B 100 1 BogbI?

8. Kakoii Oyner KoHLEHTpays pacTBopa cyibdaTa MeIu, OIy4eHHOTo IpH pacTBopeHuH 10 T MeHOTO
kynopoca (CuSO4 . 5 H20) B 300 mi1 BogsI?

9. Kakyto maccy TexHudeckoro cynbdara sxenesa (II), conepxarero 1.5% npumeceit cnemyer B3sTh s
npurotosieHus 300 r 1.5%-noro pactBopa FeSO4?




10. Cxompko HeoOoxoxuMo B3aTh coapl Na2CO3, uTo6s! mpu pacTBopeHuu ee B 150 mMi1 Boxbs momydnts 1%-
HBIH pacTBOp?

Jnst onpeneneHnst HEOOXOAMMBIX MacC pacTBOPOB TPH Pa30aBICHUH NIPUTOTOBICHHOTO PAacTBOpa 0
TpeOyeMoii KOHIIEHTPAIMY Wi IPH MOTyYEHUH pacTBOpa TpeOyeMoii KOHIeHTpamu (B % 10 Macce)
CMEIIIeHNEM JIBYX PacTBOPOB WiH cMmemnierneM anuctoro (100%-roro) Bemectsa u Boas! (0% BemecTsa)
MOYKHO BOCIIOJIb30BaThCS MMPABUIIOM KpecTa. B aToM ciydae TpeOyemast KOHIEHTpALUSI pacTBOPa
3aIICBIBACTCS B MECTE TEPECCUCHNUS IBYX NHArOHATBHBIX JTHHHUH, a KOHIICHTPAIIMN UMEIOIIIXCS PACTBOPOB -
Y KOHIIOB JIMHUH CIIEBa, IpHIEM OOJIbIIasi KOHIEHTPALS TUIIETCS] BBEPXY, a MEHbIIAasi — BHU3Y (B Cilydae
pasbasnenus Boxoi BHU3Y numryT 0). Ha kaxmoi AuaroHaIbHOW JIMHUW BRIYUTAIOT U3 OOJBIIETO YHCIa
MEHBIIIEE, U Pa3HOCTH 3aMUCHIBAIOT HA TOH )K€ JIMHWUY clipaBa. [lomydeHHBIE YHCIa TOKa3bIBAIOT, CKOJIBKO
MacCOBBIX YacTeH Ka)kKZ0TO KOMIIOHEHTA CIEYyeT B3ATh Ul IPUTOTOBJICHHS pacTBOpa TpeOyeMoit
KOHIICHTPALHH.

Hanpuwmep, mis npurotoBneHus pactsopa 20%-HoH KOHIEHTpaMy Haao B3iATh 10 MaccoBbIx gacTei 55%-
HOTO pacTBopa U 35 BecoBbIx yactel 10%-Horo pactsopa.

55% 10%
Pl

20%
VN

10% 35%

Paccuuraiite o npaBuity Kpecra:

1. Kakune mMaccel pacTBOpOB ¢ KOHIeHTpanueil pearerra 80% u 20% HeoOX0AUMO CMeIaTh s
npurotosieHus 20 r 50%-Horo pacteopa.

2. CxonbKo TBepI0# comu Hao no6aButh K 10 T ee 10%-Horo pactBopa, 4TOOBI MPUTOTOBHUTH 25%-HBIN
pacTBop.

3. Cxonbko Bosl (T) TpeOyercst 1o6aButh K 10 T 50%-Horo pactBopa mist npurotoBieHus 10%-Horo
pacTBopa.

4. CxonbKO TpaMMOB KOHIIEHTPHPOBAaHHON cepHOit knucnoTsl (100%) cnexyer nob6asuts k 12 T 15%-HOTO
pacTBOpa, YTOOBI NOMYYHUTh 2%-HbIH pacTBOP.

5. Kaxue xonmnaectsa (T) 40%-HOro pacTBOpa M BOJBI CIEIyeT CMEMAaTh Ul NpurorosieHus 15 r 5%-noro
pacTBopa.

6. CKOJIIBKO IpaMM BOJBI HAJIO B3sITh, YTOOBI U3 8 T 3.6%-HOTr0 pacTBOpa MpUroToBUTh 1%-HEIi pacTBOD.

7. Kakue Macchl pacTBOPOB ¢ KOHIEHTpanusamMu 5% u 1% caemyer B3ATh A1 NPUTOTOBIEHUS 45 T 2%-HOTO0
pacTBopa.

8. Kakoe xomuaecTBO BofbI (T) cinemyet m00aBuTh K 10 T 15%-HOT0 pacTBOpa Ui IPUTOTOBICHUS 1%-HOTO
pacTBopa.

9. Kakue xonnaectsa (r) 15%-Horo n 1%-Horo pacTBopa ciexyer cMemaTh A noiaydenust 10 r 2%-noro
pacTBopa.

10. CroustbKo BOJBI (T) HEOOXOIMMO B3STh, YTOOBI IPUTOTOBUTH 3.5%-HbIi pacTBop u3 7 r 10%-HoT0
pacTBopa.

Cxembl rotanuu, ux noctpoenue. [IpuBeante npumep cxemMbl GIOTAINH MOJIE3HOTO UCKOTAEMOT0
coryiacHo Taor. 1.

IMoj cxemMo# (hoTaliK TOHUMAIOT OIPEAEICHHYIO MOCIEA0BATENLHOCTD ONepalui (PIIOTAIMN U UX
COYETaHUE C ONepanusIMK U3MebueHuUs U Kiaccudukanuu. [lepsas onepanus (IOTAIIMOHHOTO H3BICYCHUS
LIEHHOT'0 KOMIIOHEHTA Ha3bIBAETCSI OCHOBHOM (uotanueit. Oneparys MOBTOPHON (GIOTalNK KOHIIEHTpATA
OCHOBHOH (pJIOTAlIMK HA3BIBACTCS [IEPEUYUCTHOM, OTIEPAIlHsI TOBTOPHOU (IIOTAIIMH XBOCTOB — KOHTPOJILHOM.
YucIio nepeyrcToK KOHIEHTPATa U KOHTPOJIBHBIX (DIIOTAIMI 3aBUCHT OT COJCPIKaHUs (PIIOTHPYEMBIX
KOMITOHEHTOB B HCXO/IHOM Martepuaie, ux (GJIOTHPYeMOCTH U TPeOOBaHU, MPEABSIBIAEMbIX K KOHIIEHTPATY
1 XBocTaM. Bce meHHbIe POIyKTHI B cXxeMe (IIoTaluy Beeria n300paxaroTcs clieBa, a KaMepHbIe — CrpaBa
OT HAaMEHOBaHUs orepanuu Graoranuu. KoHeYHBIMU TIPOTyKTaMU (DIIOTAIIUH SBIISIOTCSI KOHIICHTPATHI U
XBOCTHI. Bce ocTanbHbIe IPOTYKTHI, IUPKYIUPYIONINE BHYTPH CXEMBI, HA3bIBAIOTCS IIPOMEKYTOUYHBIMHE HJTH
npoMnporykTaMu. OHU OOBIYHO BO3BPAIAIOTCS B MPEABIAYIIYIO OMCPAIHIO

Tabauma 1
Tlone3npie HCKOMIaeMbIe
Bapuant HanMeHoBaHME OJIE3HOI0 HCKONIAEMOTO
1 VYTonbHbBIE HITaMBbI
2 Mennast pyna
3 CBUHIIOBO-IIMHKOBAS pyJia




4 Bouspamo-monnbaeHoBas pyaa
5 I'paduroBas pyzna

TexHonornyeckue nokaszareny guoranun. GopMyisl, IpUMEHsIEMbIE IPH pacyeTe.

Cpuenaiite pacueT nokasareseil odboramenus QaoTornexa; pe3yabTaTsl cBeauTe B Tabnuily. laHHble A pacyera
B3ATh U3 Ta0N.2.

Hcxonnsie nannsie: conepxanue Cu B pyae — 0,9 %, B koruerpare — 20 %, B xBoctax — 0,1 %.

K TeXHOJIOTHYeCKHM MoKa3aTelsiM 000TalieH sl OTHOCSTCSL:

- collepKaHMe IICHHOTO KOMIIOHEHTAa B HCXOIHOH pyze (o), a Takke MpoAyKTax obOorameHus — KoHIeHTpare () u
xBocTax (0);

- BBIXOJ1a IPOIYKTOB oOorarieHus (y);

- U3BJICYEHHE [ICHHOT'O KOMIIOHEHTa B IIPOLyKTHI 00OTaIieHus (€).

@dopmyisl A1 pacueTa: YK + yxB = yucx = 100 %; € k + € xB = € ucx = 100 %j;

exk=vkPB/a;exB=yxB0/0a; 1000 =yk [+ yxB 0;

vxB = (B- o) / (B- 0) *100%; yx = (a- 0) / (B- 6) *100%s;

exB = ((B- a) 0/ (B-6) a)*100%; ek = (B(a-0) / (B-6) a)*100%

P €3YJIbTAThI pacyeTa

IIponyxr Conepxanue, % Bexon, % W3sneuenue, %
Konmenrpat 20 4,02 89,33
XBOCTBI 0,1 95,98 10,67
Pyna 0,9 100 100
Tabmuma 2
KauecTBeHHbIC OKa3aTEIH 00OTAIIECHHS Py IbI
ITpoxykT Conepxanue, % Beixon, % W3pneuenue, %
Konmenrpat 20 4,02 89,33
XBOCTBI 0,1 95,98 10,67
Pyna 0,9 100 100

KoMnuiexThI 3a1aHuii 1J1s1 BHINOJHEHHS pacyeTHO-TpaduuecKux pador
1. ITocTpoenne GIOTAOHHBIX CXEM, PacieT U BBIOOP.
2. CXeMBI B PeXHUMBI (PIIOTAITHH.
3. XapakrepucTika 000pyIOBaHUsI OCHOBHOTO M BCTIOMOTATEIbHOTO JUIA (JIOTAIIMOHHOTO 00OTAICHNUS, €T0
pacder.
4. Opranuzanus GIOTAIMOHHOTO 00OTAICHHS.

Hepeqeﬂb paﬁoT, BBINIOJIHAEMBIX B IPOIECCEC U3YUCHUSA TUCHUITINMHBI

B 9 cemectpe
1. TlpakTtuueckue paboTHI B ceMecTpe
2. [lomaniHee 3a1aHue

OueHoYHbIe MaTepuaJibl (OIIEHOYHBIE CPEICTBA), HCMOJIb3yeMble 15l IK3aMeHa

DK3aMeHaAIMOHHBIN OWIIET BKIIIOYAeT B ce0sl 2 BOIPOCa U3 YCTAHOBJIEHHOTO MEPEeyHs [0 TeMaMm, U3JI0KEHHBIM B 4
pa3zaene nanHoit PI1/I.
Bunets! xpansitest Ha Kadepe U YTBEpKISHbI 3aBeAYIOIMM Kadeapoii

MeToauka OeHKH pe3yJabTaToB Oﬁy‘le]-ll/lﬂ o TUCHUIIJINHE

e TpeOoBaHUs K OLCHUBAHUIO B COOTBETCTBUH C YUEOHBIM IUIAHOM: dK3aMeH B 9 cemecTpe.

e Cucrema OLCHUBAHHUS, UCIOJb3yeMas IMPErnojaBaTelieM /sl TEKyIeH OIEHKH ycrneBaeMocTd B 9
cemecTpe - OaIIbHO-PEHTHHTOBAs:
- mocerenue 3auatuii — 1 6asmt 3a 1 3ausitue (Beero 17 NeKIHOHHBIX 3aHATHIA), HO He Oosee 10 Gayios;
- BBINIOJIHEHHE MPAKTHYECKUX padoT, Bcero 7 pabot B cemecTpe no 3 Oaiuta, utoro He 6onee 21 Hanna;
- BBITIOJTHEHHE JIAOOPATOPHBIX PaboT, Becero 6 pabot B cemecTpe 1o 4 0aioB, utoro He 6osee 24 6auios;
- BBIIIOJIHEHHE JIOMAIIHEro 3aJaHus — 5 6asuioB.
HUTOTI'O ne 6omee 60 6ay10B B cemecTpe.

e  VYcioBue JoImycka K 9K3aMeHyY 10 JUCHUILIINHE — HATHIne He MeHee 33 0aJioB ceMecTpPOBOi PadOTHL.

e MeToauKa pacueTa OLICHKH Ha IK3aMEHE.
OtBeT Ha 3Kk3aMeHe oneHnBaeTcs B 40 6amnoB. Kpurepuu onpeneseHus OIEHOK Ha dK3aMeHe U3JI0KEHBI
B paznene S5 [lonoxenus 0 mpoMeKyTouHol arTectanuu crynaentoB ®I'AOY BO HUTY «MUCuC» (IT
239.09-14)

6. YAEBHO-METO/JUYECKOE U HTH®OPMAIIMOHHOE OBECNEYEHUE JUCLUNIAHBI
(MOJY.JISI, MPAKTHKH, HUP)

6.1. Pexomenayemasi qureparypa




6.1.1 OcHoBHAs JINTepaTypa

0603H ABTOpBI, 3aryiaBue buoanorexa H3paTenncTBo,
aYeHH COCTABHTEJIH rof
e
J1.1 AbGpamos, A.A. OoTarMOHHBIE METOIBI YHHUBepcHUTETCKAs Mockaa :
oborareHus: yaeOHHUK IS By30B / onoimmoreka ONLINE MockoBCcKkuit
A.A. AbpamoB. — 3-e u31., URL: rOCyIapCTBEHHEI
nepepad. u gor. (1-e m3a. 1980 r., |https://biblioclub.ru/index 1 TOpHBIN
2-e u3a. 1993 r.). .php?page=book&id=791] yuuBepcurer,
71 2008. - T.IV. -
710 c.
6.1.2 JlonoJiHMTeEJIbHAS JUTEpaTypa
0603H ABTOpBI, 3aryiaBue buoanoreka H3paTenncTBoO,
aYeHH COCTABHTEJIH roj
e
J2.1 AbGpamos, A.A. [lepepabotka, oboramenne u YHuBepcurerckas Mockaa :
KOMILIEKCHOE HCTIONIb30BaHHE oubmmorexa ONLINE MockoBckuit
TBEPABIX MOJIC3HBIX HCKOIIACMBIX: URL: rOCyIapCTBCHHBI
y4eOHHK [T BYy30B : B 3-X T. T. 2. https://biblioclub.ru/index.p 1 TOpHBIN
TexHoJiiorus oborameHus hp?page=book&id=79172 YHHUBEPCHUTET,
TTOJIC3HBIX MCKOTIAEMBIX 2004.
6.1.3 MeToanueckue MaTepuaJbl
06031 ABTODBI, 3arnaBue bubnnoreka MznarenscTBO,
auyeHH COCTaBUTEIH roj
®
J3.1
6.2. IlepeueHb pecypcoB MHGOPMALNOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTH « AHTepHET»
91 www.google.ru
32
33
6.3. [lepevyeHb MPOrpaMMHOro odecnevyeHus
6.3.1 JlonoiHUTEIbHAS TEXHUYECKAs JOKYMeHTalust/undopmauus
mr |
6.4. Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NpodeccHOHANbHBIX 023 JaHHBIX
ni
n2
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITJIMHBbI
7.1 Aya. 114. JlekunonHast ayAMTopus. AyIUTOpUS AJIsl NPAKTUUECKUX 3aHSATHI.
[lepedenp ocHOBHOTO 000pyAOBaHMS, y4eOHO-HATIISTHBIX TIOCOONI:
1. KoMIuiekT MyIbTUMEIUHHON anmnaparypsl:
— CHCTEMHBIH OJIOK 1 MOHHUTOP;
— MmyJbTUMeana-mpoekrop BENQ u skpas.
2. KommekT yaeOHoit Mebenu Ha 60 mocaJodHbIX MeCT.
ITporpammuoe obecrnieueHue:
—WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;
— Office Professional Plus 2016 RUS OLP NL Acdmc.
7.2 Ayn. 113. Jlabopatopust «O0oramienue none3Hbix uckonaembix» [lomemmenne 1. Ayautopus s

O 00 1O LN B WK =

MIPOBEICHUS JIAOOPATOPHBIX PadoOT.
[lepeueHbp OCHOBHOTO 000PYIOBaHMSA, YI€OHO-HATIIITHBIX TOCOOMIA:
. Menbauna maposast MIIJI-1 (o6bem Gapabana 1 1) ¢ KOMIUIEKTOM MIapoB 2 Kr — | mmT.;

. AHanmzaTtop curoBoi Bubpanronusiii ACB-200 (c koMIuiekToM cuT 8 mT.) ¢ TaiiMepoM — | mT.;
. Cron xonuentpauuonssiif 5S1KI — 1 mT.;
. Mammna driotanmonnas ®MII-1 (o6vem kamep: 0,5; 075; 1,0 m) — 1 mT.
. Mammna diotammonnas ®MJI-3 — 1 .
. Maker ruzpouukiiona — 1 mr.

. Apobunka mexosas J[II 60x100 — 1 mrt.;
. Menpauna maboparopHas — 1 miT.

. CuroBsrit ananmmzatop Retsch — 1 mir.



https://biblioclub.ru/index.php?page=book&id=79171
https://biblioclub.ru/index.php?page=book&id=79171
https://biblioclub.ru/index.php?page=book&id=79171
https://biblioclub.ru/index.php?page=book&id=79172
https://biblioclub.ru/index.php?page=book&id=79172
http://www.google.ru/

7.3 Ayn. 115. Jlabopatopus «O0oramieHue moJie3HbIX HeKonaeMbix» [lomerienue 2. Ayauropus st
MIPOBEICHUS JIAOOPATOPHBIX PadoT.

ITepedyeHb OCHOBHOTO 00OPYIOBaHUS, YI€OHO-HATIISIITHBIX TTOCOOMIA:
. Cenapatop anekrpomarHuTHEIH OBM-32/20 ¢ myapTOM yrpaBieHus — 2 IIT.;
. Cokparurens pudensabiit 934PM — 1 mrT.;

. Cenapatop annekrpoctarnaeckuit IJIKOP-1 — 1 mt.;

. AHamm3aTop rpaHynomerprueckoro coctaBa @CX-5 — 1 mir.

. TpyOuarsiii MarauTHbIA ananmuzaTop 25-CT3 — 1 .

. YabTtpassykosast Moiika RK — 1 mT.

. Konnekuus pyn;

. Hab6op curt — 3 mr.;

. CymmnbHbIN mkag — 2 mr.;

0. Becw1 BJITD-500 — 1 mit.;

1. Becer BT-300 — 1 mmT.;

12. Mukpockon pyasslii — 1 wr.;

13. buHokynsipHas ayna — 1 mr.;

14. Habop xuMu4eckoii mocyasl — 2 miT.;

15. Hentpudyra IIJIK-1 — 1 mwT;

16. Dxcukarop — 4 mr.;

17. Habop xon6 V=250; 0,5; 1 m.

18. KomrutekT yue6HOI Mebenu Ha 36 mocaqouHbIX MECT.
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8. METOAMYECKUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO U3YYEHUIO JUCHUIIJINHBI

Mertoaudeckue peKOMEHAAIMH N0 OpraHu3aluy PAOOTHl CTYACHTOB BO BPeMsI IPOBEICHUS JICKIIMOHHBIX 3aHATHH
B xopze nexumii npenogaBaTellb U3NaraeT U pa3bsACHICT OCHOBHBIC, HAMOOJICE CI0KHBIC MOHITHS TEMBI, 8 TAKXe
CBSI3aHHBIC C HEW TEOPETHYECKHE U MPAKTHYECKHE MPOOJIEMBI, 1aeT PEKOMEHJallMK Ha CEMHHAPCKOE 3aHsATHE U
yKa3aHusl Ha CaMOCTOSTEIbHYI0 paboTy. 3HAKOMCTBO C IUCHUIUIMHON IPOUCXOIMT YK Ha NEPBOM JICKLIUH, TI€ OT
CTyJeHTa TpeOyeTcs He MPOCTO BHUMAaHUE, HO U caMOCTOATelIbHOe ohopMIICHHE KOHCHekTa. IIpu pabote c
KOHCIICKTOM J'IeKI_[I/II‘/’I HCO6XOI[I/IMO YYUTBIBATh TOT (baKTOp, 4YTO OJHMU JICKOHMU Jal0T OTBCThI Ha KOHKPCTHBIC
BONPOCHI TEMBI, APYIru€ — JIMIOb BBIABIAIOT B3aUMOCBA3U MCXKAY SABJICHUAMH, NOMOrasg CTYIACHTY IIOHATH
FJ'Iy6I/IHHI)Ie MpOoUECChl PpasBUTUA HU3YyYacMOT'o Mpe€AMETa KaK B HCTOPUH, TaK M B HACTOAIEC BpEMA.
KoHcneKTHpOBaHUe JICKIHI — CIIOKHBIA BHI BY30BCKOH ayAUTOPHOH pabOTHI, MPEANONATrarolinii HHTCHCHBHYIO
YMCTBEHHYIO JICSTENILHOCTh CTylIeHTa. KOHCHEKT sBIsieTCs IIOJIE3HBIM TOTJa, KOrna 3alHCaHO CcaMoe
CYIIECTBEHHOE M CHIENaHO 3TO caMHM oOydaroimumcs. He Hamo cTpeMHThCs 3amucaTh JOCIOBHO BCIO JICKIHMIO.
Takoe «KOHCIIEKTHPOBAHKEY MIPUHOCUT OOJIBIIE Bpea, YeM MoJIb3kL. Llenecoodpa3Ho BHayajie HOHATh OCHOBHYIO
MBICIIb, U3JIArAEMYIO JIEKTOPOM, a 3aTeM 3ammcarth ee. JKelaTerbHO 3amuch OCYIIECTBIIATh HA ONHOH CTpaHHLE
JIMCTA WM OCTAaBJIAA IIOJI, HAa KOTOPBIX TIO3JHEe, IPU CaMOCTOSTENIbHON paboTe ¢ KOHCIIEKTOM, MOJKHO CHEJIaTh
JOIIOJTHUTCIIBHBIC 3alIUCH, OTMCTHUTH HCIIOHATHBIC MCCTA.

KoHcnekT neximu aydiie noApa3faensTs Ha IMyHKTHI, COOM0Aas KPacHyI0 CTPOKY. DTOMYy B OONBINON cTeneHH
OyayT criocoO0CTBOBAThH BOIPOCHI IUIaHA JEKIUH, IPeJIOKEHHbIe IpenoaaBaressaM. Cieayer oOpamat BHUMaHUe
Ha aKOEHThI, BBIBO/IbI, KOTOPLIC ACJIACT JIEKTOP, OTMEYasd HanOoJiee BaKHbIE MOMEHTEI B JICKIITUOHHOM MaTepuaie
3aMCYaHUAMU «BAXKHO», «XOPOLIO 3alIOMHUTH» U T.II. MoxHo A€JIaTh 3TO U C IOMOLIBIO PaA3HOIBETHBIX MapKEPOB
WM py4eK, NMOAYEepKHBas TEPMHHBI W ompexaenieHus. LlenecooOpasHo pa3paboTaTh COOCTBEHHYIO CHCTEMY
COKpallleHuii, ab0peBuaTyp W cuMmBoJioB. OJHAKO NpH JaibHeileil paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIle
3aMEHHUTb OOBIYHBIMHU CIIOBaMH JUTsl OBICTPOTO 3PUTEIBHOTO BOCIPUSATHS TeKcTa. PaboTast HaJi KOHCIIEKTOM JICKLIHH,
BCerga HEOOXOAMMO HCIONB30BaTh HE TOJNBKO YYeOHHMK, HO W Ty JIHMTEpaTypy, KOTOPYIO JOIOIHHUTEIHHO
PEKOMEHI0BAJ JIEKTOp. VIMEHHO Takasi cepbe3Hasi, KpPOIOTIHBas padoTa C JICKIMOHHBIM MaTepPHaIOM ITO3BOJIUT
rIyOOKO OBJaZeTh TEOPETHYSCKHM MaTEPHAITIOM.

MeTtoandeckre peKOMEH IAINH M0 OATOTOBKE K MPAKTHUECKUM 3aHATUSAM

[IpaxkTHyeckue 3aHATHA 3aBEPLIAIOT H3ydeHHE HanboJiee BaXKHBIX TeM yueOHOW AuCHUIUIMHBI. OHU CIyXaT I
3aKpeIUIeHUsI W3YYeHHOTO MaTepHaja, Pa3sBUTHS YMEHHMH M HABBIKOB ITOATOTOBKH JIOKJIQJOB, COOOIICHUH,
MpUOOPETEHNsT ONBITa YCTHBIX IyOJIMYHBIX BBICTYIUICHWH, BEIEHHUS TUCKYCCHH, apTyMEHTAIlMH W 3aIlUTHI
BBIIBUTAEMBIX NOJIOKEHHUH, a TaKxKe JUI1 KOHTPOJIA NPENOAABaTENIeM CTEIEHU MOATOTOBIEHHOCTH CTYAEHTOB 110
n3ydyaeMoil gucuuruinHe. IToAroToBKy K KakJOMy IPAaKTUYECKOMY 3aHATUIO CTYIEHT JOJDKEH HadaTh C
03HAKOMJIEHHUS C IJIAHOM MPaKTHUYECKOrO 3aHSATHsI, KOTOPBIM OTpakaeT COAep:KaHHe MpeUIoKEeHHON TeMbl. B
nporecce MOJATrOTOBKH K NPAaKTUYECKUM 3aHATHSAM, CTyJIEHTaM HEO0OXOIUMO OOpaTuTh 0cOo0Oe BHHMaHWE Ha
CaMOCTOATENIBHOE U3yYEHNE PEKOMEHI0BAaHHOM TUTepaTypsl. B Hauane 3aHATHH 3a1aTh IPENOAABATENIO BOIPOCHI
[0 MaTepually, BbI3BAaBLUIEMY 3aTPyJHEHHS B €r0 MOHMMAHUM M OCBOSHHM INPH PEIIECHUM 3a/a4, 3aJaHHbIX I
€caMOCTOATENIFHOTO pernreHus. Ha 3aHaTnn Heo0X0AMMO JOBOAUTH KaXKI0€ 3a/1aHNE 10 OKOHYATEIBFHOTO PeIIeHNs,
JEeMOHCTPHPOBATh IIOHUMAaHWE NPOBENEHHBIX pacyeToB (AaHANMM30B, CHUTyaluii), B Ciydae 3aTpyIHCHHH
obpamatecss K mpenofaBarenro. CTyaeHTaM, NPOIyCTHUBIIMM 3aHATHS (HE3aBHCHMO OT NPHWYHMH) WIH He




NOATOTOBUBHIMMCA K JAaHHOMY IIPAKTUYCCKOMY 3aHATUIO, PCKOMCHIAYCTCA 06paTI/ITLCH 3a KOHcyﬂbTaHHGﬁ K
IpENoaaBaTCIt0O U OTYUTATHCA 110 BBIITOJIHCHUIO 3az[aHm71.
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