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1. leau u 3a7a4M 0CBOEHHSI TUCHUILIHHBI

[enssmMu OCBOCHHS JUCLUIUINHBI SIBJISIOTCS:
- (hopMupoBaHHE Y 00YUYAIONIETOCS TEOPETHIECKUX U MPAKTHYECKUX OCHOB XUMHH;
- O3HaKoMJIeHHe oOyuwaromuxcs ¢ (opMaMHM NPUMEHEHUS XMUMMYECKMX 3aKOHOB U IIPOLIECCOB B
CTPOUTEIILHON OTPaCIIH.

1.2. 3agauy QUCIIAIUINHEL:

® [IPUBUTH OOYYAIOIIMMCS HAyYHOE IMPEJICTaBIEHUE O CTPOCHUHU BEIIECTB MU XUMHYECKUX
nporeccax, IpOTeKaIUX Ha 00beKTaX MPoPecCHOHATIBLHOMN 1A TeNbHOCTH;

e Jarh OOYYalIUMCS COBPEMEHHOE IIPEJCTAaBIECHHE O KJIACCU(PUKALUU XUMHUYECKUX
IIPOLIECCOB, PEAIN3YIOIUXCSI B CTPOUTENBHON OTPacCiIu;

e O3HAKOMUTH OOYyYAIOUIMXCS C OCHOBAMH OMPE/CICHHE XapaKTePHCTHK XHMHYECKOTO
npolecca WK SBJICHUS, XapaKTEePHOro 1JIs1 00bEKTOB MPO(ECCHOHATIBHON e TENbHOCTH;

e 03HAaKOMUTbH OOYYAIOIIUXCS C OCHOBAMHU IKCIEPHMEHTAIBHBIX HCCICHAOBAHHI XapaKTEPHCTHK

BEIIECTB M XUMHYECKHX IIPOLIECCOB, BCTPEUAIOIIMXCA Ha O0BEKTaX MNpod)ecCHOHANBHOM
JeSITeNbHOCTH.

2. Mecto aucunmuinusl B ctpykrype OIIOII BO

JlucuunianHa OTHOCUTCS K JUCHUIUIMHAM o0s3aTesibHONW vyacTu bioka 1 yyeOHOro miaHa mo
HanpasieHuto 08.03.01 CtpoutenbCTBo.
Heo0xo1uMbIMH YCIIOBUSIMU JIJI1 OCBOSHUS TUCHUTIIIMHBI SBIISIOTCS:
3HAHUS:
- TEOPETUYECKUX OCHOB CTPOCHHS BEIIECTBA U 0A30BbIX XapaKTEPUCTUK XUMUUYECKUX MTPOIIECCOB;
- OTJENbHBIX KPYITHOTOHHAXHBIX BEILIECTB;
- OTJENbHBIX BELIECTB, PACIPOCTPAHEHHBIX B PUPOJIE;
YMEHUS:
- OTIPEACIIATH KJIacC HEOPTAaHUYECKUX COCTUHEHUN;
- KJ1accu(UIMPOBATh OCHOBHBIE XUMUYECKUE TPOIIECCHI;
BJIQJICHUS:
- HaBBIKAaMU HAITUCAHMS XUMUYECKUX YpPaBHEHUH;
- pacyeTa Mo ypaBHEHHUIO PEAKIINH.
CoaepxaHue TUCHUILIIUHBI SBIISIETCS JJOTMYECKUM IMPOJOIHKEHUEM COAEPKaHUS TUCHHUTIITUHbI
Xumust (IIKOJLHOTO YPOBHSI) U CIIY’KUT OCHOBOH JIJISI OCBOCHHUS AMCUUIUIMH VH)XKEHEpHas KOJIOTHS,

CTpOI/ITeJ'H)HI)Ie MaTcCpHralibl.

3. Pe3yabTaThl 00y4eHUsI 10 TUCHHUIJIHHE

Tabmwna 3.1
[Tpornecc u3ydeHus AUCIUTLIMHBI HaNpaBJieH Ha ((OpMHpPOBaHHUE CIICTYIONTUX KOMITCTCHIIHIA:



Kon 1 nammeHoBaHue

Kon n HammeHOBaHME HHIUKATOPA

Kon n HaumeHoBaHHuE pe3yiabTaTa

KOMIICTCHIIUN nocrmxenns komnereHuu (MK) 00y4YeHUs 0 AUCIUTUIHHE
1 2 3
3HaTh (31): OCHOBHBIC
€CTeCTBEHHOHAYYHbIE  3aKOHBl  XHMUU;
KJIACCU(DUKAITUIO XUMUYECKHUX TPOIIECCOB
YMers Y1): aHaIU3UPOBATH u
CHUCTeMAaTHU3UPOBAThH XUMHYECKHE
OIIK-1.1.BoisiBnenue u kinaccupuKamms p
MPOIIECCHI; 3aIKChIBATh ypaBHEHUS
(hM3UYECKNX ¥ XUMHUYECKHX MPOIECCOB, . N
peakuuMii ~ XMMUYECKHX  MpeBpalleHUi
MIPOTEKAOIITUX Ha o0BeKTe
N BEIIECTB, TMPOTEKAIINX Ha O00bEKTe
npoeccCuoHaTbHON JACSITEeITBHOCTH N
poeccnoHaIbHON AeSITEThHOCTH
Brnagers (Bl): HaBbIKaMU BBISIBJICHUS U
OIIK-1 Criocoben KJIacCH(PUKAIMM XMUMHYECKUX IPOIECCOB,
pematsb 3a/1a91 MTPOTEKAOTITIX Ha 00BeKTe
HpO(l)GCCHOHaHBHOﬁ HpO(I)CCCPIOHaJILHOP'I JESATEIIbHOCTH
NEATEILHOCTH Ha 3uatk (32): METOIBI TEOPETHUYECKOIO U
OCHOBE AKCIIEPUMEHTAIBHOTO WCCIICJIOBAHNS;
WCTIONTE30BaHUS 3HATHh OCHOBBI TEPMOJMHAMUKHN; KHHETHUKH;
TEOPETUYECKUX " XapaKTePUCTUKH PacTBOPOB;  3aKOHBI
MPAKTUYECKUX OCHOB JNICKTPOXUMUH, HEOOXOIUMBIC B XOJE
€CTECTBCHHBIX u rpoeccnoHaTbHON AeITEThHOCTH

TCXHUYCCKNX HayK, a
TAaKXKE
MaTEMaTHYICCKOI'O
arrapara

OIIK-1.3.0npenenenue XapakTEpUCTUK

XUMHUYECKOTO  Tporiecca  (SIBICHHS),
XapaKTepHOIo JUIst 00BEKTOB
npoecCHOHaIbHON JEATEeIhbHOCTH, Ha
OCHOBE SKCIIEPUMEHTATBHBIX
HCCIIeI0BAHUI

Yuers (Y2): ¢ TepMOAWHAMHYECKHX H
KMHETUYECKUX TO3ULUUNA MPOTHO3UPOBAThH

BIMSIHAE  Pa3NUYHBIX  (AaKTOpPOB  Ha
XUMUYeCKHe U (a3oBele  paBHOBECHS,
OIUCEIBATE CBOMCTBA roMo- u
FETEPOreHHBIX CHCTEM; KIIACCU(PHUIIMPOBATH
INEKTPOXUMHUYUCCKHUE TIPOIIECCHI;
aHaAJIM3UpOBaTh COCTaB M  CBOMCTBa
IIJIACTMACC

Bnaners (B2): METOIUKAMU
3KCIIEPUMEHTAIBHBIX HCCIIEIOBAHUIA;

HaBbIKaMH OIPCACIICHUA XapaKTCPHUCTHUK
XUMHUYCCKOr'o nponecca ¢ UCIoJIb30BaHUEM
OCHOBHBIX 3aKOHOB XUMHH

4. O0peM TUCHUILIHHBI

OO0 00BeM IUCIHMIUIMHEI COCTaBIsAeT 5 3aueTHbIX eauauil, 180 yacos.

Tabmuma 4.1.
Dopva Kype/ AyIHUTOpHBIE 3aHITHS/KOHTaKTHAs paboTa, yac. CaMOCTOSTe N HAsL ®dopma 3
Ipaktnuyeckue | JlabopaTopHbie MPOMEKYTOYHON
00y4eHHS ceMecTp Jlexumun pabora, Jac.
3aHATHUA 3aHATHUA aTTeCTaluu
1 2 3 4 5 6 7
1/1 17 - 34 21 3ayeT
OYHas
1/2 17 - 34 57 DK3aMEH
1/1 6 - 8 58 3a4er
3a04Has
1/2 6 - 8 94 JK3aMeH




5. CTpyKTypa H coJep:KaHue JUCHUININHBI

5.1. CTpykTypa IuCHUNINHbBI

- ouHas popma o0yuenus (OPO)

Tab6muma 5.1.1

CTpyKTypa OUCIUILUINHBI

AyZaUTOpHBIE 3aHATHS,

Ne yac. CPC, | Bcero, Kox HJTK OLiCHOYHBIE
n/n Howmep qac. qac. cpencTBa
HanmenoBanue pazaena JL IIp. JIab.
pasnena
1 2 3 4 5 6 7 8 9 10
1 cemectp
NunuBunyan
1 1 CrpoeHue BelecTBa - - 4 2 6 OIIK-1.1 bHOC
3aJlaHue,
Tect
» ’ Kraccer HEOPIaHIECKIX ) ) 4 4 8 OIIK-1.1 Tecr
COETMHEHNH OIIK-1.3
NunuBunyan
OCHOBBI XUMHYECKOI OIIK-1.1 BHOE
3 3 2 - 2 2 6
TEPMOAUHAMUKA OIlK-1.3 3aJjaHKe,
Tect
NupuBuayan
XyMH4yecKas KHHETHKA 1 OIlIK-1.1 bHOE
4 4 2 - 2 4 8
paBHOBecuHe OIIK-1.3 3aJ1aHue,
Tect
NupuBugyan
OIlK-1.1 bpHOE
5 5 PactBOpBI 6 - 12 3 21 OIK-1.3 saxanme,
Tect
NunuBuayan
OKHUCIIATEIBHO — OIIK-1.1 bHOE
6 6 2 - 4 3 9
BOCCTAHOBHUTEIIbHBIC PEAKIIMHI OIlK-1.3 3aJaHue,
Tect
NunuBuayan
7 7 DNEKTPOXUMHUYECKHE 5 i 6 3 14 OIIK-1.1 BHOE
IIPOLIECCHI OIIK-1.3 3a7aHue,
Tect
Hroro 3a 1 cemectp 17 - 34 21 72 X X
2 cemecTp
NunuBupayan
DIIEKTPOXUMHUYECKHUE OIIK-1.1 bHOE
8 7 - - 8 6 14
MPOLIECCHI OIlK-1.3 3a/[aHmHe,
Tect
NunuBupayan
PaBHOBECHE B reTEpOreHHBIX OIIK-1.1 BHOE
9 8 4 - 4 6 14
JIACTIEPCHBIX CUCTEMAX OIIK-1.3 3aJjaHue,
Tect
O0630p CBOWCTB COETMHEHUN Wanusrayan
. OIlK-1.1 BLHOE
10 9 aneMeHToB llepuoanyeckoi 9 - 16 12 37 OIIK-1.3 sananme
cuctemsbl /.M. Menaeneena ' Tecr '
NunuBugyan
OIIK-1.1 bHOE
11 10 XuMuUA MOJIMMEPOB 4 - 6 6 16 OIK-1.3 saxanme,
Tect
12 210 [ToaroroBka Kk sK3aMeHy ) ) ) 27 97 OIIK-1.1 | Dk3amenanuo
(KOHTPOJIB) OIIK-1.3 HHbIE




CTpyKTypa JUCIUILINHBI

Ay,HI/ITopHI)Ie 3aHATHA,

Ne yac. CPC, | Bcero, Kox HJTK O1ieHOYHbBIE
n/n Homep qac. qac. cpencTsa
HanmenoBanue pazaena JL IIp. JIab.
pasnena
1 2 3 4 5 6 7 8 9 10
BOIPOCHI U
3aJaHus
Wroro 3a 2 cemectp 17 - 34 57 108 X X
HUroro: 34 - 68 78 180 X X
- 3a04Has popma o0yuyenus (3PO)
Tabnuna 5.1.2
CTOVKTYDa THCLILIHLL AyZAUTOpHBIE 3aHATHS,
Ne PYKTypa et 4ac. CPC, | Bcero, Kon HJTK OrneHoYHBIE
wn Howmep HammenoBanue pasnena JL Ip. JIab. Hac. Hac. cpecTRa
pa3zaena
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1 CtpoeHue BelecTBa - - - 6 6 TecT
Knaccel Heopranmueckux OIlK-1.1
2 2 - - 2 8 10
COEIMHEHUN OIIK-1.3 reet
OCHOBBI XUMHUYECKOM OIIK-1.1
3 3 2 - - 5 7 3amauu, TecT
TEPMOAUHAMUKA OIIK-1.3
4 4 XUMHUYECKast KHHETUKA 1 ) i ’ 7 1 OIlK-1.1 Sagasm, Tect
paBHOBeCHE OIIK-1.3
OIIK-1.1
5 5 PactBOpBI 2 - 4 13 19 OIK-1.3 3anauu, TecT
~ 3amuTa
6 1-5 Kontponbnas padot Nel - - - 15 15 OIIK-1.1 KOHTPOJIBLHOM
OIlK-1.3
paboTHI
OIlK-1.1 Bonpocsi k
7 1-5 [ToaroroBka K 3auery - - - 4 4 OIK-1.3 sauery
Hroro 3a 1 cemectp 6 - 8 58 72 X X
2 ceMeTp
8 6 OxHCIHTENbHO — 2 - 2 7 10 OIIK-1.1 3ajaun, TeCT
BOCCTAHOBUTEJILHBIEC PEAKIIIU OIIK-1.3
DIIEKTPOXUMHUYECKHUE OIIK-1.1
9 7 2 - 2 17 22 3
HpOIIECCHI OIK-1.3 ajia4yu, TeCT
10 8 PaBHOBECHE B reTeporeHHbIX ) ) 5 17 19 OIK-1.1 Tect
JIACIIEPCHBIX CUCTEMAX OIlK-1.3
0O0630p CBOMCTB COCTMHEHUIA
N OIIK-1.1
11 9 anemeHToB llepuoauyeckon - - - 16 16 3ajgaun, TecT
OIlK-1.3
cuctemsl /.. MenneneeBa
OIIK-1.1
12 10 XuMus OJIMMEPOB 2 - 2 13 17 OINK-1.3 3anaun, TecT
3amura
IK-1.1 .
13 6-10 KonTponpHas padora No2 - - - 15 15 0 KOHTPOIBHON
OIlK-1.3
paboTsl
DK3aMeHaIo
OIIK-1.1 HHEIE
14 6-10 [ToaroroBka Kk sK3aMeHy - - - 9 9 OIIK-1.3 BOMPOCH I
3aIaHUS
HUroro 3a 2 cemectp 6 - 8 94 108 X X
HUroro: 12 - 16 152 180 X X




- 04HO-3a04Hast popma o0yuenusi (O3PO)
He peanmsyercs.

5.2. Copep:xanue TUCUMILIIMHDI.

5.2.1. Coneprxkanue pa3aesioB IMCHUIVIMHBI (IHAAKTHYECKHE eIUHUIBI).
Pazgen 1 Ctpoenue BemiecTsa.

Tema 1: Ctpoenue atoma.

CrpoeHue aroma. ONeKTpOHHbIE H  rpadudeckue (HOPMYJIbl XUMHUUYECKHX  JIEMEHTOB.
[Tepuomuueckuii 3akon /.M. MenneneeBa. M3MeHeHHE CBOMCTB XMMHYECKUX SJIEMEHTOB B TpyNNax MU
NEpHOJIAX.

Tema 2: CTtpoenune MoJieky./is. XHMUYeCKas CBA3b.

Xumuueckasi CBA3b B MOJIEKYJax: KOBAJIEHTHAs HENOJISIpHAs, KOBAJIEHTHAs MOJISIpHAs, MOHHAS.
CtpoeHue MoneKy1.

Paznen 2. Kinacchl HeoOpranmyeckKux coelMHeHui.

Tema 3: Kitacchl HeOPraHM4ecKNX CoeTUHEHHIA.

Kraccudukanys HeOpraHMYeCKHX COEUMHEHHH 10 COCTaBy M CBOMCTBaM. OKCHJBI, THAPOKCHUIIBL
KUCJIOTHI U coii. DYHKIMOHATBHBIC MPU3HAKA HEOPraHWMYCCKUX COCTMHEHUNA. AMQOTEPHBIC COCTMHCHVIS.
CBoiicTBa HEOPraHMYECKUX COCAUMHEHUA.

Pa3nen 3. JHeprernka XuMHYECKHUX MPOLIECCOB.

Tema 4. OcHOBBI XUMH4€CKOI TEPMOIUHAMMKH.

Ounepreruyeckre 3(pQeKTbl XUMUYECKUX peakuuil. BHyTpeHHss sHeprus U sHTajdbnus. |-
Havayio TepMoauHaMuKku. 3akoH ['ecca. CnenctBust u3 3akoHa ['ecca.
OHtrponus, sHepruss [nOO6ca W uX H3MEHEHUS MpH XHMHUYECKUX Mpoleccax. Y cCIoBUs

MPOTEKAHUS XUMUYECKUX PEAKLU. 2-Ha4yaja0 TePMOAMHAMUKH
Pazgen 4. Xumnueckasi KHHETHKA U PABHOBeCHE.
Tema 5: Xumudeckasi KHHETUKA U paBHOBECHE.

[TonsiTe ckopocTH XUMHYECKOM peakuuu. DakTopsl, BAUAIOLIME HA CKOPOCTh XUMHYECKOU
peakuuu: TOpUpoJia U KOHIIEHTpAlMsl pearupyrollux BeIIeCTB. 3aKOH JCHCTBYIOIIMX Macc B
TOMOT€HHOH M T€TEpPOreHHON cucTeMe. BiusiHue TemnepaTypsl Ha CKOpocTh peakiuu. [Ipasuno Banr-
l'odda. Oueprus akruBauuu. BnusHue kaTanuzaropa Ha CKOPOCTb pEaKIUu.

KoHcTaHTa XHMMHYECKOrO paBHOBECHs, €€ BBIBOJ M (u3Mdeckuid cmbica. CwmenieHue
xumu4deckoro papHoBecus. [Tpunnun Jle [Ilarense.

Pazgen S. PacTBopbl.

Tema 6: Xumuueckas Teopusi pactsopon /I. U. MenaesneeBa. PacTBopbl He3JIeKTPOJIUTOB.

Knaccudukanus nucnepcHsix cucteM. McTuHHbIE pacTBOpbl. XUMHUYECKasi TEOPHs paCTBOPOB
J. W. MenneneeBa. CrnocoObl BBIpaXKEHHMS KOHIIEHTPALMU: MaccoBasi, oObeMHas, Oe3pazMepHas.
PactBopel HesnektponutoB. 1 M 2 3akoHsl Payns. SIBmeHme ocmoca. OcMOTHYECKOE JaBJICHUE,
ypaBHeHue Bant-I'ododa.

Tema 7: CBoiicTBa pacCTBOPOB 3JICKTPOJIUTOB.

CoBpeMeHHasE TeOpHsl DJIEKTPOJUTHYECKOM auccouuanuu. CreneHb 3IIEKTPOJIUTUYECKON
mucconnanui. CiaalOble M CHIIbHBIEC SJIEKTPOJUTHL. Jlucconuanys KUcioT, OCHOBaHUH U coyiel B BOJE.
HNonooOMeHHBIE peaKIny.

Nonusble npousseneHue Boabl. BonopoaHsiil nokasarens pH.



I'mapomus coneii. Koncranta ruaponmsa. 3aBUCUMOCTh KOHCTAHTBI THIPOJIM3a OT MPHPOJIBI
COJIM, TEMIIePATYPHI Mpoliecca, pa3oaBieHHUS.
Pa3nen 6. OKNCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

Tema 8. OkucIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKI[HM.

[ToHsiTHE OKMCIIUTENBHO-BOCCTAHOBUTENbHbIE peakiuu. CreneHb oxkucineHusd. IIpaBuio
ONpeNeeHUsl CTENEHU OKUCIeHUs. BaxHeillune OKUCIATENH, BOCCTaHOBUTENH. (COCTAaBICHHS
YPaBHEHUI OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIX IIPOLIECCOB.

Pa3nen 7. DiieKTpoXuMu4ecKue Mpouecchl.

Tema 9: DiekTpoXMMHYECKHe CBOICTBA MeTAJLIIOB.

Onpenenenne, kiaccupukanusg DIEKTPOXUMHUUYECKUX IPOLECCOB. DIEKTPOXHUMHUYECKUE
MOTEHIMAJbl METAUIOB W (DAaKTOphI, BIUSIOIIME Ha HMX BeIWYUHY. llOHATHE O CTaHIApTHBIX
noreHuuanax. HopManbHbII BOJOPOAHBIA 3JEKTPOA. IJIEKTPOXUMHUECKUN psAl  HOPMaJbHBIX
MIOTEHIIMAJIOB.

['anbBannueckuii smeMeHT. [londarue anon u karon. Ilpormeccsl, mpoTekarlue Ha aHOAE U
Karoie. OJEKTPOABMXKYIIas Cuila TajlbBAHUYECKOTo 3jemMeHTa. YpaBHeHue Hepucra. Kopposus
MeTauioB. Buasl KOppo3uun MeTaiioB. MeTo/ibl 3alMThl METAIUIOB OT KOPPO3HH.

Tema 10: DaexTposms.

DJIEKTPONIN3 pacTBOPOB M paciuiaBoB coiied. [IoHATHE M CYIIHOCTBH Mpolecca 3JIEKTPOIU3a.
AHO/IHBIE U KaTOAHbIE Mpoliecchl. 3akoHbl Papajes.

Pa3nen 8. PaBHoBecHe B rereporeHHbIX JUCIIEPCHBIX CHCTEMAX.

Tema 11: IloBepXHOCTHBIE ABJICHUA.

[ToBepxHocTHbIe siBIeHUs. CBOOOMHAs moBepxHOcTHas sHeprus. Copbuus. Bumgsl copOuuu:
ajcopOrus, abcopOrust u xemocopOuus. M30uparenbHbIN XapakTep aacopOIuy.

AncopO1ust Ha TOBEPXHOCTH pa3Jiena: pacTBop - ra3. YpaBHeHue ['m66ca. Ancopbuus razoB u
PacTBOPEHHBIX BEIIECTB TBEPAbBIMH COpPOEHTaMU. 3aBHCHUMOCTb aJCOPOIMH OT KOHIIEHTpAIUH
BellecTsa. YpasHenue Opeitnamxa u JIsHrMropa.

Tema 12: Ko/uiouAHbBIE PACTBOPBHI.

Komnouaneie pactBopsl. Knaccudukanus KOUIOMIHBIX CHUCTEM. MeToAbl  MOJy4eHHs
KOJUTOUJIHBIX cucteM. CTpoeHHe KOJUIOWIHOM YaCTUIIBI-MHUIIEIUIbI, 00pa30BaHHOW B pe3yibTare
peakuu oOMeHa W TUAPOSU3a. Y CTOWYMBOCTh U KOAryJIsIMs KOJIOUIHBIX cucTeM. Kunernueckas u
arperatuBHas YCTOWYMBOCTb KOJUIOUAHBIX cucTeM. CkpbitTas u sBHas koaryismus. Ilopor
koaryssiiuu. [lentuzanus.

Pazgen 9. O630p cBoiicTB coequHenuii 3j1eMeHTOB Ilepuoauueckoii cucremsnt JI.H.
MenpeJieeBa.

Tema 13: CBoiicTBa S- 3JIEMEHTOB.

XapakTepHbIE CBOICTBAa S- 3JIEMEHTOB B CBETE IIOJOKEHUS HUX B NEPUOAMUYECKON CUCTEME.
CaolicTBa coeMHEHU MarHus U Kaiblusa. CocTaB NMPUPOAHBIX BOJ. Buasl skecTkocTr BOJ. MeToabl
YCTpaHEHMSI JKECTKOCTH.

Tema 14: CpoiicTBa p— u d- 3J1eMeHTOB.

XapakTepHbIE CBOMCTBA p- 2JEMEHTOB B CBETE IOJIOXKEHMSI MX B NEPUOAMUYECKON CUCTEME.
N3yueHne CBOMCTB COEAMHEHUN P- 3JIEMEHTOB HA IPUMEPE ATIOMUHUS U KPEMHUS.

Heopranuueckue (MuHepanbHble) Bspkymue. OOmue npencrasieHus. [lomyuenue u
XUMHUYECKUH MEXaHU3M IMPOIIECCOB TBEPACHHS BSDKYIIMX BeuiecTB. Kopposus 1IeMEHTHOro KamHs,
KJ1accu(uKanus, arpecCUBHbBIE BO3ICHCTBUS OKpY KalOIIEH Cpeibl, METO/IbI 3aIUThI OT Pa3pyLICHHH.

XapakTepHble cBoiicTBa O- DJIEMEHTOB B CBETE IMOJOXEHHUS MX B MEPUOAMYECCKON CHUCTEME.
XuUMHSA  3JIEMEHTOB CEMEMCTBA XkKele3a, X CIUIaBbl U XMMUYECKHE COEITUHEHUS.

Pa3nen 10. XumMus noJiumMepos.

Tema 15. BbicOKOMOJIEeKY /ISIPHBIE COCAUHEHUS.

OcHoBHble TOHATHA. HaszBanme momumepoB. Crpoenue mnonuMepoB. Kiaccudukanus
nonumepos. IlonmydeHue noIMMEpPOB peakLMel IOJUMEPU3alUd U IOJMKOHACHcanuen. Pusuko-
XUMHUYECKHE CBOMICTBa MONMMMEPOB. Tpu (PU3MUECKHX COCTOSHHUS MOJIMMEPOB: CTEKIOO0pa3Hoe,
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BBICOKOAMacTUYHOE U mactuyHoe. CocraB miuactuueckux macc. OCHOBHbIE 100aBKH, BBOIMMBIC B
MOJIMMEPBI:
cTaOWIM3aTophl, J00ABKU, TPUIAIOLINE TOIUMEPaM HETOPIOYECTh, MOPO30CTOUKOCTb.

HaITOJIHHUTCIIN,

TUIACTH(HUKATOPHI,

MATYUTCIIA, CMa3Ku, OTBCPAUTCIN, YCHUIIUTCIIH,

5.2.2. Coneprkanue QUCIUILIMHBI IT0 BUIAM YI€OHBIX 3aHATHH.

JleKnmuoHHbIE 3aHATHSA

Tabmmma 5.2.1

Howmep O6BeMm, gac.
N paszena Tema nekunu
n/n | guctmum | ODO 300 0390
HBI
1 2 3 4 5 6
1 cemectp
1 3 2 2 0 OCHOBBI XMMHUY€ECKON TEPMOAMHAMUKU.
2 4 2 2 0 XuUMHYECKasi KWHETUKA U PABHOBECHE
3 5 4 1 0 Xumunueckass teopus pactBopoB . M. Menneneesa.
PacTBOpBI HEAJIEKTPOIIUTOB.
4 5 2 1 0 CBolicTBa pacCTBOPOB AIEKTPOIUTOB.
5 6 2 0 0 OKUCITUTENTEHO — BOCCTAHOBUTEJIBHBIEC PEAKITIH
6 7 3 0 0 DJIEKTPOXUMHUYECKHE CBOIICTBA METAJNIOB
7 7 2 0 0 DJIEKTPOIN3
BCETO 17 6 0
2 ceMecTp
8 7 0 2 0 OKUCIUTENTbHO — BOCCTAHOBUTEIIHHBIE PEAKIIUH
9 7 0 2 0 DNEeKTPOXUMHUYECKHE CBOICTBA METAJNIOB
10 8 2 0 0 I10BEpXHOCTHBIE SIBICHUS
11 8 2 0 0 KosnontHbIe pacTBOpPHI
12 9 2 0 0 CBolicTBa S- 3JIEMEHTOB
13 9 7 0 0 CaoiicTBa p— 1 (- 3JIEMEHTOB.
16 10 5 1 0 OcHoBHbIE _ TOHATHA  XMMHMH  BEICOKOMOJNEKYIAPHEIX
COCIMHEHUM.
17 10 2 1 0 DU3NKO-XUMHYECKHE CBOMCTBA MOJUMEPOB.
BCETO 17 6 0 X
HUroro: 34 12 0 X
JlaGopaTopHblie paboThI
Tabmuma 5.2.2
Homep O0BemM, yac.
I‘D‘:[ I;jfcl:f;; 0DO 300 | 0300 Tema nadoparopHoii padoThI
JIMHBI
1 2 3 4 5 6
1 cemecTp
1 1 2 0 0 Crpoenue atoma
2 1 2 0 0 CrpoeHne MoJIeKysbl. XMMHUUYECKAs CBSI3b.
3 2 4 2 0 Kiaccel Heoprannueckux coeuHeHuil. [lomydyenue u cBoiicTBa.
4 3 2 0 0 OrnpernienieHre TEIIOBBIX (PPEKTOB XMMUIECKUX TPOLIECCOB
5 4 2 2 0 XUMUYECKasi KHHETHKA U PABHOBECHE
6 5 4 0 0 IIpuroToBieHre pacTBOPOB 3aJaHHON KOHLIEHTPALUT
7 5 4 2 0 CBoMCTBa paCTBOPOB 3JIEKTPOJIUTOB.
8 5 4 2 0 I'maponus comnen.
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Homep O0BeM, yac.
g:[ I;?iﬁf: 0®O 300 | 0300 Tema nadopaTopHoii padoThI
JIMHBI
1 2 3 4 5 6
9 6 4 0 0 OKHCIIMTEIBHO — BOCCTAHOBUTEIILHBIC PEAKIIUH.
10 7 6 0 0 DNEKTPOXUMHUYECKHE CBOMCTBA MeETAIOB. [ abBaHWYECKUIt
DJIEMEHT.
Bcero 34 8 0 X
2 ceMecTp
1 7 0 ’ 0 OxucmuTenbHO - BOCCTaHOBUTEJIbHBIE peakuun.
["anbBaHNMYECKUIA SJIEMEHT.
12 7 2 2 0 Koppo3zus MetauioB. MeTos! 3a1MTEI OT KOPPO3HH.
13 7 6 0 0 DJIEKTPOJIU3.
14 8 9 0 0 Ancopomms.  OmnpeneneHue  aacOpOIMOHHOM — aKTUBHOCTH
IJIMHUCTOM (DPPaKIMU TPYHTA.
15 8 2 2 0 ITomyueHue 1 ycTONYMBOCTb KOJUIOMHBIX PACTBOPOB
16 9 4 - 0 OnpeJienieHne 1 yCTpaHEHHUE KECTKOCTU BOJIBI
17 9 12 - 0 CBolicTBa COEQUHEHNN DIIEMEHTOB.
20 10 6 2 0 BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS
Bcero 34 8 0 X
Uroro: 68 16 0 X

HpaKTuqecmle 3aHATHUSA

[IpakTuueckue 3aHATHS y4€OHBIM IJITAHOM HE IPEyCMOTPEHBI.

CamocrosTeabHas paﬁoTa CTyACHTA

Tabmuua 5.2.3

Howmep O0newMm, gac.
Ne pasjera Tema Bun CPC
Wi | et |\ ogp0 | 300 | 0300
HWHBI
1 2 3 4 5 6 7
1 cemectp
1 1 1 3 0 Crpoenue atoma W3zyyenue
2 1 1 3 0 CrpoeHne MOJIeKyIbl. XIMHIYIECKasi CBS3b. TEOPETHYECKOTO
. | Marepuana mo pasneny,
3 5 4 8 0 Knascm HCOPraHWYECKHX  COCIMHCHMIL | 0 o & era 1O
CBO¥CTBA U CLIOCOOBI MOy YCHHSL. .
naboparopHoii pabore.
Wzyuenne
TEOPETUYECKOTO
Marepuana Mo pasieny,
4 3 2 5 0 OCHOBBI XUMUYECKOM TEPMOJIMHAMUKY | pelieHne
WHJAUBHUIYAJIBHBIX 3aJ1a4,
COCTaBIICHHE OTYeTa TI0
nabopaTtopHoi paborte.
N3yuenue
TEOPETHYECKOTO
Marepuana mo pasieiy,
5 4 4 7 0 XuMHUYECKast KHHETHKA U paBHOBECHUE pelieHue
MHIMBUIYAIIbHBIX 3ajad,
COCTaBIICHHE OTYETa I10
naboparopHoii pabore.
5 5 1 5 0 Xumudeckasi Teopusi pacTBopoB Jl. | Mzyuenne
n. Menneneena. PactBopbI | T€OpETHYECKOTO
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HEDJICKTPOJIMTOB.

Marepualia 1o pasfeiny,
pelieHue
WHIVBHYaIBHBIX 3aj1ad,
COCTaBJIEHHE OTYeTa 10
nmabopaTopHOii pabore.

CBoiicTBa pacTBOPOB JIEKTPOIUTOB.

Wzyuenue
TEOPETHYECKOTO
Marepuaia 1o pasieny,
pelieHue
WHIUBHUYAIbHBIX 3aj1ad,
COCTaBJICHHE OT4YeTa II0
nabopaTopHOii paboTre

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
PCaKIuru.

W3yyenue
TEOPETUUECKOrO
Marepuana IO pasJely,
pelieHue
WHIMBHYAIBHBIX 3aj1ad,
COCTaBJICHHE OTYeTa IO
nmabopaTopHOii pabore.

DIIEKTPOXUMHUYECKUE CBOMCTBA

METAaJlJIOB

Wzyuenue
TEOPETHYECKOTO
Marepuaia 1o paseny,
pelieHue
WHIUBHUYaIbHBIX 3aj1ad,
COCTaBJICHHE OTYeTa 10
nabopaTopHOii pabore.

10

15

KontponsHas padora Nel

peleHne
WHAWBUJYaJIbHBIX 3a/a4

11

IToaroToBka k 3a4CTy

N3yuenue
TEOPETHYECKOTO u
IPaKTUYECKOI O
MaTepuaa 1o pasfenam

Bcero

21

58

2 cemMecTp

11

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu.

N3yuenue
TEOPETUYECKOTO
Marepuaia Io pasfeny,
penieHue
WHIMBUYaJIbHBIX 3aj1ad,
COCTaBJIEHHE OTYEeTa II0
naboparopHoii padore.

12

10

DIIEKTPOXUMUYECKHUE CBOICTBA

METAJIJIOB

N3yuenue
TEOPETUYECKOTO
Marepuana IO pasJeiy,
perieHue
WHIUBHYaIbHBIX 3aj1ad,
COCTaBJICHHE OTYeTa II0
naboparopHoii padore.

10

DNEKTPOIH3

Wzyuenue
TEOPETHYECKOTO
Marepualia 1o pasjedny,
peuieHue
WH/IMBUIYAIbHBIX 32114,
COCTaBJICHHE OTYETa IO
nabopaTtopHo# padore.

11

HOBCpXHOCTHBIG SIBJICHHUA.

Nsyuenue
TEOPETHIECKOTO
MaTepHaja IO pasfjeny,
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COCTaBJIEHHE OTYETa IO
nabopaTopHOIi pabore.

W3yyenue
TEOPETHYECKOTO

12 8 3 9 0 Kosumongaeie pacTBOpHI Marepuaia o pasieny,
COCTaBJICHHE OTYETa IO
nmabopaTopHOii pabore.

Wzyuenue
TEOPETHUECKOTO
Marepuaia Io paseiy,
13 9 4 9 0 CBoiicTBa S- 2JIEMEHTOB pelenue
WHIMBUIYAIBHBIX 3aj1ad,
COCTaBJIEHHE OTYETa IO
nabopaTopHOIi pabore.

N3yuenue
14 9 6 11 0 CBoiicTBa P—3JIE€MEHTOB TEOPETHYECKOTO
MaTepHala 110 pasjiely.

W3yyenue
TEOPETHYECKOTO

15 9 4 5 0 CgoiicTsa d- 351EMEHTOB Marepuana Mo pasieny,
COCTaBJICHHE OTYeTa II0
nabopaTopHOii pabore.

Wzyuenue
TEOPETHYECKOTO

17 10 4 4 0 BpICOKOMONIEKYISIPHBIE COEIMHEHHS | MaTepHana MO pasjieny,
COCTaBJICHHE OTYeTa 10
nabopaToOpHOIi pabore.

pelienue
18 6-10 0 15 0 KontponbHas pabora Ne2 WHIUBUAYaJIbHBIX
3aj1a4
20 6-10 27 9 0 X IToAroTOBKA K DK3aMEHY
Bcero 57 94 0 X X
Hroro: 78 152 0 X X

5.2.3. [IlpenogaBaHue JUCHUIUIMHBI BEAETCS C MNPUMEHEHHEM CIEAYIOIIUX  BHJIOB
00pa30BaTeNbHBIX TEXHOIOTHH:

—  BuU3yanuzanus ydeOHoro maTtepuana B PowerPoint B nuamoroBoM pexume (JIEKIIMOHHBIE
3aHSTHS);

— pabota B ManbIx rpynnax (JlabopaTopHsie paboThI);

6. TemaTuka KypcoOBBIX paGoT/IIPOEKTOB

KypcoBblie paboThl/poeKThl Y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI.

7. KoHTpoJibHBIE padoThI
KonTtponbHble paboThl MPEIYyCMOTPEHbI Y4eOHBIM IUIAHOM Y 3a04HOM (OpMBI O0y4YeHHS B MEPBOM U
BTOPOM CEMECTpE.

7.1. Meronndeckue yKa3aHus IJIs1 BBITOJHEHUS KOHTPOJIBHBIX PadoT.
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Llenb BBINOJTHEHUS KOHTPOJIBHBIX PAa0OT — 3aKpeIUIeHHE y OOy4aromuXcs TeOPETHUYECKUX
3HAaHUU U HpI/IOGpeTeHI/Ie MPAKTUYCCKUX HABBIKOB BBISBICHUSA U KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUUYCCKUX IMPOLICCCOB,
OTIPEACIICHUS XapaKTEPUCTUK XUMHUYECKHUX MPOIECCOB, XapaKTEPHBIX /I CTPOUTEIHHOM OTpaciu.

B nponecce usydeHus Kkypca XUMHM CTYACHT JIOJKEH BBINOJIHUTH JIBE KOHTPOJIbHbBIE PaOOTHI.
Tabnuua BapuaHTOB 3adaHWi, HEOOXOIMMBIX MJISi BBIOJHEHHS, MPUBEIACHA B KOHIE KaXIOH
KOHTPOJILHON paboTsl. IlepBast KOHTpobHAs paboTa COAEPKUT O AEBITH 33aJaHUN, BTOpPasi - BOCEMb
3aJlaHuM, COOTBETCTBYIOLIUX TEMaM Y4eOHOI0 Kypca AUCLHUIIINHBI «XHUMHUS.

BeinonHenne KOHTPOJIbHONW paboThl 0Oy4aroIIMNCs JOJDKEH HAYMHATh C W3YYEHUS 3a/aHus,
METOJMYECKUX YKa3aHUI K €€ BBIIOJHEHHIO, Kypca JIEKUUN U pekoMeHayemou ymreparypsl. [lepen
peleHrneM HeoOX0IMMO TIIATENFHO Pa300paTh PEeIICHHUsS MPUMEPOB THUIIOBBIX 33J1ad, IPUBEICHHBIX B
KOHTpPOJIbHBIX pa0oTax, MO COOTBETCTBYIOIIEH Teme. PemieHus 3a1ad M OTBETHI Ha TEOPETUUYECKUE
BONPOCHI JOJDKHBI ObITH KOPOTKO, HO YETKO OOOCHOBAHBI.

B xoH1e paboThl cieayeT 1aTh CIIMCOK UCIOIb30BAHHON JIUTEPATYPHI.

Tpya0eMKOCTb BBIIIOJIHEHUS KOHTPOJIbHOM padoThl — 15 vacos.

7.2. TemaTrKa KOHTPOJIBHBIX pa0oT.

B mpornecce u3yueHus Kypca XUMHM OOY4YarOLIMHCS JJOJKEH BBIIOJHUTH JIBE KOHTPOJIbHBIE
pabotbl. KonTponbHast pabora Nel cOCTOMT M3 JEBATH 3aaHUs 110 TeMaM: SKBUBAJIEHTHI U MOJIbHBIE
Macchl SKBUBAJIEHTOB MPOCTHIX U CIOXHBIX BEIIECTB, 3aKOH SKBHUBAJIECHTOB; YHEPreTHKa XUMHUYECKUX
MpPOLECCOB  (TEPMOXMMUYECKHE pacyeThl); XHMHUYECKOE CpOJCTBO; XUMHYECKas KHUHETHUKA;
XMMHUYECKOE DPAaBHOBECHE; CIOCOObI BBIPAKEHHsSI KOHILIEHTpPAI[MM pacTBOPa; CBOMCTBA pacTBOPOB,
MOHHO — MOJIEKYJIIpHbIE (MOHHBIE) peakIii 0OMeHa; TUAPOIIN3 CONEH.

KontponpHas pabora Ne 2 cOCTOMT W3 JEBATH 3aJaHHUs IO TEMaM: OKHCIHUTEIBHO —
BOCCTAHOBUTENIbHBIE PEAKLUHU; AJIEKTPOJIHBbIE MOTEHUHUANbl M AJIEKTPOABMKYIIUE CHJIIBI; KOPPO3US
METAJUIOB; AJIEKTPOJIU3; CBOMCTBA COEIMHEHHH S, p, d — 3JIEMEHTOB; JKECTKOCTh BOJBI U METOJbI €&

YCTpaHCHUS; TOJTMMEPHI, TUCIICPCHBIC CUCTEMBI.
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8. OueHka pe3yJibTATOB OCBOCHHS THCIHUIJIMHBI

8.1. Kpurepuu oneHuBaHUS CTENEHHU IOJHOTHI M KauyecTBAa OCBOEHHUS KOMIIETEHIMI B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeliTunroBas cucteMa OI[EHUBAHMS CTEIICHU MOJIHOTHI M KAYECTBA OCBOCHUSI KOMIIETSHITUI

oOyuaromuxcsi O4HON (opMbI 00yUCHHS MpeicTaBiIeHa B Tabmumax 8.1; 8.2.

Tabnuua 8.1
1 cemectp
Ne Buabl KOHTPOJIBLHBIX MEPONIPUATHH TEKYLIEr0 KOHTPOJIS babl
1 IIpencraBnenue pe3yabTaToB 1a00paTOPHON PaOOTHI 0-7
2 Pemienne nHAMBUYaTbHBIX 33 JaHUN 0-6
3 Tect no Teme «Ctpoenue aroma. Kitaccel HeOpraHMueCKUX COSAMHEHUI» 0-10
NTOI'O 3a nepByro tekynryro arrectanuio | 0 - 23
4 [IpencraBnenne pe3yabTaToB J1a00paTOPHON PaOOTHI 0-12
5 Tect mo Teme «OCHOBBI XMMHMYECKOHW TEPMOJMHAMUKH. XHUMHUYECKas 0-10
KHHETHKA M PABHOBECHE)
6 Perenrie vHIUBUAYaNbHBIX 3aJaHUN 0-6
NTOI'O 3a BTOpyto Tekymryto arrecranuto | 0 - 28
7 [IpencraBienue pe3yapTaToB 1a60PATOPHON PabOTHI 0-6
8 Penienne nHIMBUIYaTbHBIX 33 JaHUN 0-3
9 Tect o reme «PacTBopb» 0-10
10 HToroBslii TeCT 0-30
NTOTI'O 3a tpethio Tekymryro arrectanuio | 0 -49
BCET'O 0-100
Tabnuua 8.2
2 cemecTp
Ne Buabl KOHTPOJIBHBIX MEPONIPUATHH TEKYLIEr0 KOHTPOJIA baJyibl
1 ITpencraBneHue pe3ynbTaToB J1a00paTOPHOM pabOThI 0-12
2 Pemnrenne nHIMBHTya bHBIX 33JaHAN 0-3
3 Tect 1o TeMe « DIIEKTPOXUMUYECKUE MPOLIECCHI» 0-10
NTOI'O 3a nepByr0 TEKYIIyIO aTTECTAIHIO 0-25
4 ITpencraBneHue pe3ynbTaToB Ja00paTOPHOM pabOThI 0-13
5 Pemenvie WHIUBUAYATBHBIX 3a/IaHUN 0-3
6 Tect no Teme «IloBepxHOCTHBIE siBJIeHUs. KoJutonIHBIE paCTBOPHI. » 0-10
HNTOI'O 3a BTOpYIO TEKYIILYIO aTTECTALIUIO 0-26
7 IIpencraBnenue pe3ynbpTaToB Ja00paTOpPHOI pabOThHI 0-8
8 Pemenne nHIMBHIYaIBHBIX 3aJIaHAN 0-1
9 Tect mo Teme «O630p cBOICTB coequHEeHUH 3eMenToB [lepruonnueckoit 0-10
cuctemsl /.M. MenaeneeBa»
10 WToroBelii TecT 0-30
NTOI'O 3a TpeThIO TEKYLIYIO aTTECTAINIO 0-49
BCET'O 0-100

8.3. PeliTuHroBas cucreMa OIl€HUBAaHUS CTEIIEHU MOJHOTEI ¥ Ka4eCTBA OCBOCHUSA KOMIIETEHIINN

o0yyaromuxcs 3a049HOM (hopMbl 00yUEHHS 3a KaXKbIil ceMecTp MpecTaBieHa B Tadbnuie 8.2.



Tab6muia 8.3

Ne Buabl KOHTPOJILHBIX MEPONPUSATHIA TEKYIIET0 KOHTPOJIS banbl
1 [IpencraBieHne pe3ynbTaToB J1A0OPATOPHOU PabOTHI 0-20
2 Pemenre KOHTPOJILHON PaOOTHI 0-20
3 Pemenve nHIMBHIYaIbHBIX 3aITaHAN 0-20
4 WToroBsrii TecT 0-40

BCEI'O 0...100
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9. YueOHO-MeTOAMYeCKOe M HHPOPManMOHHOE o0eclevyeHne TUCHUIIIHHBI

9.1. IlepeueHb peKOMEHIyeMOH JINTEpaTyphl npeAcTasiieH B [Ipunoxxenun 2.

9.2. CoBpeMeHHBbIE TpOQPEeCcCHOHATbHBIE 0a3bl JaHHBIX W WH(POPMAIMOHHBIC CIPABOYHBIC

CHCTEMBI

— CobcrBennas nmonnorekcroBas 6asa (ITB/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texanueckas 6ubmuoreka ®I'BOY BO PI'Y Hedtn u raza (HUY) um. U.M.
I'yokuna http://elib.gubkin.ru/

— Hayuno-texuuueckas 6ubnmoreka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckass Oubnunoreka @OI'BOY BIIO «YXTHHCKUN TOCYJapCTBEHHBIM
TexHUueckuit yausepcuter» http://lib.ugtu.net/books

— baza pannpix KoHCynbTaHT cTymeHTa «DJIEKTpOHHAs OUOJIMOTEKa TEXHHYECKOTO
BY3a»000 «Ilomutexpecypeyhttp://www.studentlibrary.ru

— DrekrpoHHO-OnOMmoreunass — cuctemalPRbookskommanuu  «Aii  Ilu Ap Menua»

http://www.iprbookshop.ru/

— «UM3marensctBo JIAHD» http://e.lanbook.com
—  OBC www.biblio-online.ru»
—  «DnekTponHoe m3naTeabctBo KOPANTY

— DnextponHo-oubimoreunas cucremaelibrary OOO «PYHDby http://elibrary.ru/

— DOnextponHo-6ubmuoTeyHas cucreMaBOOK.ruOOO «KuoPyc menuay

https://www.book.ru

9.3. JluneH3uOHHOE M CBOOOAHO pacCHpOCTpaHSIEMOE MPOrpaMMHOE oOecledeHue, B T.U.
OTCUYCCTBCHHOT' O HpOI/IBBOI[CTBa:

1. Microsoft Office Professional Plus;

2.  Windows

10. MaTepuajibHO-TEXHHYECKOE 00ecredeHue JUCHUTLIUHBI
[Tomemienust [uig MpPOBEAECHUS BCEX BHUJOB PAOOTHI, MPEIYCMOTPEHHBIX YUE€OHBIM IJIAHOM,
YKOMHJ'IGKTOBaHBI HeO6XOJII/IMI)IM O60py,Z[OBaHI/IeM U TCXHUYCCKUMU Cpe)ICTBaMI/I O6yquI/I$[.

Tabmuua 10.1

Ne /i [lepeuens o0opyaOBaHUs, HEOOXOIUMOTO [lepeyeHb TEXHIHYECKUX CPEACTB O0YIECHNUSI, HEOOXOAUMBIX IS
JJIs1 OCBOCHUSA JUCLUMITIIMHBI OCBOCHMHA JUCHUIIIINHBI (,HeMOHCTpaIII/IOHHOC 060py,HOBaHI/IC)
1 2 3
1
baus Bogsguas; KommiekT MyapTUMeTIUHHOTO 000pyTI0BaHHUS :
1 Bechl a51eKkTpOHHBIE; MPOEKTOP, IKPAH, KOMITBIOTEP, AKyCTHUECKAsI CUCTEMA.
HNonowmep; JlokasibHasi U KOpIIOpaTUBHAS CETh
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http://elibrary.ru/

Habop apeomeTpos;

MaruuTtHas Melanka;
AKBaIUCTUIISTOD;

DJeKTprYecKast TUTUTKa;
Bompsimuresns ¢ HaOOpOM 3EKTPOIOB;
BBITSDKHBIC IIKA(BL,

11. MeToauueckue ykazanusi no opranuzanuu CPC

11.1. MeToaudeckne yKa3aHus MO MOATOTOBKE K JIAOOPATOPHBIM pabOTaM.

Ha maGopaTopHBIX 3aHATUAX 00YYArOIIHECs U3YIat0T METOAMKY U BBITIONHSIOT YKCIIEPHMEHT.

ANTOpPUTM MPOBENIEHUSI OMBITOB O0ydYaromuiics OepeT B COOTBETCTBYIOIIMX METOJUYECKHX
yKa3zaHUAX K JaboparopHoil pabote. Tam ke HaXOAUTCS KpaTKas TEOpUs IO COOTBETCTBYIOIIEH TeMe,
HeoOxouMasi TPU MOATOTOBKE K J1abopaTtopHoil pabote. B mporecce MOArOTOBKH K JIAOOpaTOPHBIM
3aHATHSIM OOyYaromuecss MOTYT NpHOerarb K KOHCYJIbTAIlUsM IpernojaBaTesiss. MeToaundeckue

yKa3aHus Ui IPOBEICHUS J1a0OpaTOPHBIX paboT mpencTaniensl B [Ipunoxenun 2.

11.2. MeTtoanueckue yKka3aHus [0 OpraHU3allii CaMOCTOSITEIbHON paboThl.

CamocTrosaTenbHass paboTa O0OYyYalOIIMXCS 3aKJIOYAeTCsl B H3YYEHHHM TEOPETUYECKOTrOo
MaTepuaja IO COOTBETCTBYIOLUIMM pa3jielaM JUCHMIUIMHBI, MOJrOTOBKE K  BBIMOJIHEHUIO
na0opaTOpHbIX  paboT, O(OPMIECHHIO OTYETOB K JIaOOpaTOpHBIM  pabOTaM, BBIMOJIHEHUIO
WHJMBUIYAIbHBIX 3a/IaHUM, PEIICHUI0 KOHTPOJBHBIX padboT (mis 3a04HOM (QOpMBI OOYyUEHHS).
[TompoOHbBIE peKOMEHIANK MPECTABICHBI B COOTBETCTBYIONINX pa3/iesax METOANYECKIX YKa3aHHid K
BBHITMIOJIHEHUIO  JTAOOPAaTOPHBIX M KOHTPONBHBIX pabor. IlpemomaBarens Ha 3aHATHM  JaeT

PEKOMCHOA U, HCO6XOI[I/IMBIC AJIL OCBOCHHA MaTEpHraia KaXXJA0ro pasjciia IUCHUIIIINHBI.
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[Tpunosxenue 1

ILnanupyembie pe3yJbTaThl 00yUeHHs1 A1 GOPMUPOBAHUA KOMIIETEHIHM M KPUTEPHH UX

Huciunnmaa: XuMus
Kon, nanpasnenue noaroroBku: 08.03.01 CtpouresibcTBO
Hamnpasnennocts (mpoduis): TensiorazocHadxkenne U BEeHTHJISIIIASA

OICHUBAHUA

Kon u Kon u
Kon Kputepun oueHrBaHus pe3ynbTaTOB 00YUCHUS
HAaMEHOBaHW | HAUMEHOBaHHE
KOMIIE
€ UHAMKaTopa pe3yiabTaTta
TEHIN
" JOCTYDKCHUS o0y4eHus 1o 1-2 3 4 5
KOMIIETEHIINM | AMCIUILINHE
1 2 3 4 5 6 7
OIIK- TleMoHcTpH Hemonctpupy | JemoHcTpupy
1 3HaTh (31): | He cnocoben PUPY | op eT
€T OT/IeJIbHBIE
Crmoco OCHOBHBIE chopmMynupoB SHAHMS JOCTaTOYHBIE | MCUYECPIBIBAIOII
OcH €CTECTBEHHOH | aTh OCHOBHBIE 3HAHHSA ue 3HaHUs
OCHOBHBIX
pemar ay4Hble 3aKOHBI XUMHH | . OCHOBHBIX OCHOBHBIX
b 3aKOHBI u 005acTH uX 3aKOHOB 3aKOHOB
XUMHU U
3aja4 XUMUWY; MIPUMEHEHUS; . XUMHUH 1 XUMHH U
oOmacTeil ux . o
u KJ1accu(uKanu HE 3HAeT obmnacreit ux obiacreit nx
MPUMEHEHUS;
npode 0 KJ1accupuKanu - [IPUMEHEHUS; | NPUMEHEHHUS;
CCHOH XUMUYECKUX 1 XUMHUYECKUX KJaccupuKamny | Kiaccupukamny
U XUMHYECKHX
QJIBHO MPOIIECCOB MIPOIIECCOB. U XUMHYECKHX | U XUMHUYECKHX
. MPOIIECCOB.
i IPOLIECCOB. MPOLIECCOB.
nesTe VYmMmeer
Ymers  (V1):
JIBHOC aHAJIU3UPOBAT B
aHaJIU3UPOBAT He ymeer YnMmeer
™ Ha | OIIK- b, COBEPILEHCTBE
b U | aHATM3UPOBAT | 3aIlUCHIBATH
ocHOB | 1.1.BpisiBineHu CUCTEMATU3UP yMeeT
CHCTEMaTH3HD b, ypaBHEHUS
e e u . 0BaTh U aHaAITM3UPOBAT
0BaTh CHCTEMaTH3UD peaxuuit
HCIION | Kiaccupukaim 3aIMUChIBATh U b,
XUMUYECKHe OBaTh U XAUMHUYECKUX
p30Ba | 1 (U3NUECKUX . YpaBHEHHS CHCTEMaTH3Up
MPOIIECCHL; 3allUCHIBATh | TPEBpAIICHUH .
HUS U XUMHUYECKUX peaxumii OBaTh U
3aIlMCHIBATh YpaBHEHHUS BEIIECTB,
TEeope | MPOIECCOB, . XUMHYECKUX | 3alHChIBATh U
ypaBHEHUS peaxuuit MPOTEKAIOIIHX .
THYEC | MPOTEKAIOLINX . NpeBpaleHu i YpaBHEHUS
peaxrmii XUMUYECKUX Ha 00BEKTE .
KX W | HA  0OBeKTe . BEIIECTB, peaxuuit
XUMUYECKUX npeBpaleHnii | mpodeccuoHa
MpakT | mpodeccuoHan . . NPOTEKAIONINX | XUMHUYECKHX
o MpeBpameHni BEIIECTB, BbHOU .
HWYeCK | bHOU Ha 00BEeKTe MpeBpaleHn i
BEIIIECTB, MPOTEKAIONINX | JEATSIHHOCTH
ux JeSITeIbHOCTH npodeccuoHan BEILIECTB,
MIPOTEKAFOIIUX Ha 00BEKTE C HETOJHBIM .
OCHOB BHOH, MPOTEKAIOIIIX
Ha  oObekrTe | mpodeccroHan AHAJIN30M
€CcTecT . JIOTTyCKast Ha 00BEeKTe
npodeccuoHan bHOM MPOTEKAaoIIer
BEHHBI o HE3HAUUTEIbH | IpoQeccuoHal
bHOM JIeSITETBHOCTH 0 Tporiecca .
X W 13( BHOH
JeSITEIbHOCTH
TEXHU HETOYHOCTH
YECKU Brnagers (B1): | He  Bmageer Bnaneer Xopotro B
X HABBIKAMHU HaBBIKAMHU HaBBIKAMHU BJIaJeeT COBEpILECHCTBE
HayK, BBISIBIICHHS W | BBISIBJIICHUSI W | BBIABJICHUS U HaBBIKAMU BJIaJieeT
a Kimaccuuray | KaccupUKany | KITacCCH(PUKAIK | BBIIBICHUSI U | HAaBBIKOM
TaKxKe U XUMHUYECKUX | U XUMHYECKUX | M XMMHUYECKUX | KiacCH(UKaly | HaBBIKAMU
MaTeM IPOLIECCOB, MPOLIECCOB, MPOLIECCOB, | M XMMUYECKUX | BBIABIICHUS U
aTuye [IPOTEKAONIMX | MPOTEKAIOIUX | MPOTEKAIOIIMX | MPOLECCOoB, | Kiaccupukanu
CKOTO Ha  oObekTe | HA  0OBEeKTe | Ha 00BEKTE | MPOTEKAIOUIMX | U XUMHUYECKUX
anmap npodeccuonan | npodeccuonan | npodeccuoHan | Ha O0bEKTe | MPOIECCOB,
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Konn Konn
Kon Kputepuu oneHuBaHus pe3yasTaToB 00ydeHUs
comme | HAMMEHOBAHH | HAaHMEHOBaHHE
€ MHINKaTopa pe3ynbpTaTa
TEHIN
" JOCTHKEHUS o0y4eHus 1o 1-2 3 4 5
KOMIIETEHIIMM | AMCUUILIMHE
1 2 3 4 5 6 7
ara bHOM bHOM bHOU MPOQ)ECCHOHATT | MPOTEKAIOITHUX
JESITETBHOCTH | IESTETbHOCTH | JIeSITeTIbHOCTH, BHOH HAa  oOBekTe
JIOITyCKas pAl | AEATENLHOCTH, | mpodeccruoHan
OImnO0K JTOTTyCKas bHOM
HE3HAYHTEIbH | JeATEIbHOCTH
bIC OINOKHU
E€MOHCTPH
HeMoHncTpH /lemoHCTpHpY fjf P
3mats  (32): PUPY | o
He 3HAET | €T OTHENbHBIC HCYEPITBIBAIONI
METO/TBI JIOCTaTOYHBIC
METOBI 3HAHUS ne 3HAHHSA
TEOPETUIECKOT 3HAHHSA
TEOPETHUIECKOT | METOJIOB 3HAHUS
0 u METO/I0B
0 U | TEOPETHYECKOT METOJIOB
JKCIIEPUMEHTA TEOPETHIECKOT
9KCIIEPUMEHTa | O | TEOPETUIECKO
JIEHOTO 0 u
JIEHOTO JKCIIEPUMEHTA ro u
HCCIIeI0BaHHUS JKCIEpUMEHTA
WCCIIEIOBAHNS | JHHOTO JKCIIEPUMEHTA
; 3HATh JBHOTO
u OCHOBEI | HCCIICIOBaHUS JBHOTO
OCHOBBI HCCIIeTOBAHMS
TEPMOJIMHAMH | M OCHOB WCCIIEIOBAHMUS
TEPMOTUHAMHU u OCHOB
KW, KUHETUKH; | TEPMOAMHAMU u OCHOB
KH; KUHETHKH; TEPMOJTUHAMHU
XapaKTepUCTH | KU; KHHETHKH, TEpPMOIUHAMU
XapaKTepPUCTH KU, KUHETUKU;
KM DPacTBOPOB; | XapaKTEePUCTH KW, KUHETHKH;
OIIK- KH pPacTBOPOB; XapaKTEPUCTH
3aKOHBI KH PacTBOPOB; XapaKTepUCTH
1.3.0mpenene | 3aKOHBI KM PacTBOPOB;
ANEKTPOXUMHUH | 3aKOHOB KH PacTBOPOB;
HUE JNIEKTPOXUMHUH 3aKOHOB
, AIIEKTPOXUMHUH 3aKOHOB
XapaKTepucTu | , ANEKTPOXUMHUHU
HeoOxXoauMmbIe | ANEKTPOXUMUHU
K HEOOXOIMMBIE ,
B X0JIe | HeOOXOIMMbIe ,
XAMHYECKOTr0 | B X0Je HEO0XOTUMEIE
npodeccuoHain | B Xoze HE00X0IUMBIC
mporiecca npodeccuonan o B X0JIe
o bHOM npodeccuoHan B Xoze
(stBIICHMS), bHOM o npodeccuoHa
JESTELHOCTH | bHOM o npodeccuonan
XapaKTePHOTro | MeATeNbHOCTH BHOH o
JeSITeTbHOCTH bHOU
Ui 00BEKTOB JIeSITeIbHOCTH
HpodeccHonan JeSITENbHOCTH
1)50171 Yuets (Y2): ¢ | He ymeeT | Ymeer Ymeer c | Ymeer B
TEPMOJMHAMHU | MPOTHO3UPOBA | OTPAHMYEHHO | HE3HAYMTEJbH | COBEPLICHCTBE
NesITeNbHOCTH,
a ocHope | 1ECKHX U | Th C | MPOTHO3UPOBA | BIMU MPOTHO3MPOBA
KHHETHYECKHX | TEPMOJUHAMHU | Tb ¢ | ommoOKamMu Th c
9KCIIEpUMEHTA .
HBHBIX MO3ULINI YECKHX U | TEpMOJMHAMHU | IPOTHO3UPOBA | TEPMOJMHAMHU
. | IPOTHO3MPOBA | KMHETHYECKUX | YECKHX u | Tb C | YecKux u
HCCIIeI0OBaHUI .
Th  BIUSHHE | TO3UIHN KHHETHYECKUX | TEPMOJWHAMH | KHHETUYECKUX
Pa3NUYHBIX BIIMSIHUE O3 YEeCKHX U | TO3ULHN
(akTOpOB Ha | Pa3IMUHBIX BJIMSIHUE KWHETUYECKUX | BIUSHUE
XUMHYeCKHe U | pakTopoB Ha | Pa3IUYHBIX TIO3HITUI PazIMIHBIX
(hazoBbIe XUMUYeCKHe U | (akTOpOB Ha | BIHSHUE (akTopoB Ha
paBHOBeCHS, (azoBble XMMUYECKUE U | pa3IMYHbIX XMMUYECKUE U
OTINCHIBATH paBHOBeECHSI, (dazoBbie (akTopoB Ha | (ha3oBbIC
CBOICTBa OIMCHIBATH paBHOBECHH, XUMWYECKHE W | paBHOBECHS,
roMo- U | cBOiicTBa OTHCHIBAThH (dazoBble OIIMCHIBATD
reTepPOreHHBIX | TOMO- U | cCBOMCTBa paBHOBeCHS, CBOHCTBa
CHUCTEM; TeTepOreHHBIX | TOMO- U | ONKCHIBATH TOMO- u
KJIacCU(UIHP | CUCTEM; TeTepOreHHBIX | CBOMCTBA reTepPOreHHbIX
OBaTh KJIaccu(uUup | CHCTEM; roMo- U | CHCTEM;
JIEKTPOXUMHUY | OBATh KJIACCU(HUIMP | TETEPOreHHBIX | KIACCHYHUIHP
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Konn Konn
Kon Kputepuu oneHuBaHus pe3yasTaToB 00ydeHUs
comme | HAUMEHOBAHH | HAUMEHOBAHUE
€ UHAMKaTopa pe3yabTaTa
TEHIIU
JOCTHKEHUS o0y4eHus 1o 1-2 3 4 5
" KOMIIETCHIIUU | JUCIUIUIMHE
1 2 3 4 5 6 7
€CKHe 3JEKTPOXUMUY | OBATh CUCTEM; OBaTh
MPOIIECCHI; eCKHe NMEKTPOXUMUY | KIACCUPUIHP | DICKTPOXUMHUY
AQHAIU3UPOBAT | MPOIIECCHI; ecKue OBaTh eCKHe
b COCTaB M | aHAIU3UPOBAT | MPOLECCHI; 3JEKTPOXUMHUY | IIPOLECCHI;
CBOICTBa b COCTaB M | QHAJIM3UPOBAT | €CKUE aHaJIU3UPOBAT
IJIACTMACC CBOMCTBa b COCTaB H | OPOIECCHI; b COCTaB H
IJIACTMAcCC CBOICTBa aHaJIU3MUpOBAaT | CBOICTBA
IJIaCTMacc b COCTaB M | IUIacTMacc
CBOICTBa
IacTMace
Xoporo
Bnaneer BJIAZCET B
Bmamers (B2): | He  Bmameer | MeTogWKaMH | METOIUKAMH COBEPILECHCTBE
METOIUKAMHU METOIUKAMHU AKCIIEPUMEHTA | SKCIICPUMEHTA | BIaJceT
OKCIICpUMEHTA OKCIICpUMEHTA JIbHBIX JIbHBIX METOANKaMU
JIBHBIX JIBHBIX HCCIICAOBAHUM | MCCIIEIOBAaHUM | SKCIEPUMEHTa
HUCCIIEIOBAHUM | UCCIeqOBaHUN ; HaBBIKAMU ; HaBbIKaMH | JIbHBIX
;  HaBBIKaMHU | ;  HAaBBIKAMH | OMNpPEACNICHUS | OMpPENEICHUS | HCCIIeIOBaHUM
ONpeleeHUs] | ONMpeneyeHus XapaKTEepPUCTH | XapaKTEPUCTH | ;  HABBIKaMHU
XapaKTEPUCTH | XapaKTEPUCTH K K onpeaeIeHUs
K K XUMUYECKOTO | XUMHUYECKOTO | XapaKTepUCTH
XUMUYECKOTO | XUMHYECKOTO mporecca ¢ mporecca c|K
npoiecca ¢ | mpouecca C | HCIONB30BAHU | MCHOJB30BAHU | XUMHYECKOTO
WCIIONB30BAHU | WCTIOJIB30BaHM | €M OCHOBHBIX | €M OCHOBHBIX | Ipoliecca v
€M OCHOBHBIX | €M OCHOBHBIX 3aKOHOB 3aKOHOB WCIIOJIH30BAaHU
3aKOHOB 3aKOHOB XUMUU XUMUH, €M OCHOBHBIX
XUMUHU XUMUHU JIOIycKas psii | JomycKas 3aKOHOB
OHII/I6OK HE3HAYUTCIbH XUMHUHN
bIC OIITHOKHU
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KAPTA

o0ecre4yeHHOCTH JUCHHMILUIMHBI Y4e0OHOH U y4e0HO-MeTOANYeCKOM JIUTepaTypoi

Huciumiza: XuMus

Kon, nanpasnenue noarorosku: 08.03.01 CrpourtenbcTBo
Hanpasnennocts (mpoduis): TensiorazocHadkeHue U BEeHTHIS LU

Kontuarent | ObecneueHH
Hannuue
0o0yJarommx OCTh
3JIEKTPOHHO
No KonnuecTso s, 00yJarorux o
i HasBanue yueOHOT0, y4eOHO-METOAMYCCKOTO H3IaHMs, aBTOP, U3AaTEIbCTBO, BUJ U3IaHU, TO U3IaHUSI 3K3EMIUIIPO | HCHOJIB3YIO cs BAPHAHTA B
B B BUK LIUX JUTEPATYpO SEC
YKa3aHHYIO U,
JIUTEPATYPY % (+-)
1 2 3 4 5 6
OcHoBHas
1 I'munka, H. JI. O6mas xumus B 2 T. Tom 1 : ydeOHuK i akagemudeckoro OakamaBpuara / H. JI. I'mmuka ; mox
penakiueii B. A. ITonkosa, A. B. babkosa. — 20-e u3n., nepepad. u gomn. — Mocksa : M3parensctBo FOpaiit, 2018. — DOPp* 60 100 +
353 c.— Teker : anmexrponnsiii // DBC FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/420962
2 I'muaka, H. JI. O6mas xumus B 2 1. Tom 2 : yueOHMK Ui akagemudeckoro OakamaBpuara / H. JI. T'munka ; mox
penakiueii B. A. [Torkosa, A. B. badbkosa. — 20-¢ u3., nepepab. u qon. — Mockga : M3narensctBo HOpaiit, 2019. — DOp* 60 100 +
383 ¢. —Tekcr : anekrponnsiii // DBC FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/434185
3 O6mras xumus. Teopus u 3amaun : yue6Hoe mocodbue / H.B. Koposun, H.B. Kynemos, O.H. I'orvapyk [u mp.] ; mox
penaxuueit H.B. Koposuna, H.B. Kynemosa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 492 ¢. — Teker : OpP* 60 100 +
ANEKTPOHHBIH // DnekTponHO-6ubmnoTeuHast cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/104946
4 IIpaktukym mo obmieit xumun : yaeOHOe ocoOue s akanemudeckoro Oakanaspuara / H. JI. I'uaka ; mox penakumeit
B. A. TlonkoBa, A. B. babkosa, O. B. HecrepoBoii. — Mocksa : U3narensctBo FOpaiit, 2019. — 248 ¢. — Tekcr : DPp* 60 100 +
snextponrusii // DBC Kpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/425855
JlonomHUuTEbHAS
5 | Knaccudukanus HeopraHmueckux coenuHeHud. [lomydeHme u CBo¥cTBa: MeETOAMYECKHME YKa3aHUSA JUIA
a00pATOPHBIX 3aHATHH MO HucHUIUIMHE "Xumus" I CTYNEHTOB, oOydarommxcs mo HampasieHunto 08.03.01 5+7p* 60 100 +
"CtpourensctBo" / TUY ; coct. JI. A. IlumueBa. - Tromens : TUY, 2017. - 40 c. : Tabu., puc. —
Pexxum nocryna::http://elib.tyuiu.ru/wp-content/uploads/data/2017/09/08/17-589.pdf
6 XUMHUECKOe PaBHOBECHE : METOJ. YKa3. K BBIOJHEHHIO JIabopaTOPHOU paboThI MO AMCUUIUIMHE «XHUMHUS» IS
cTyneHToB HanpasieHus nmoarotoku 08.03.01 «CrpourtenbcTBo» ouHOM Gopmbl o6yuenus / I'.C. Kauanosa, E. 5+9p* 60 100 +
10. Kazannena. - Tromens: TUY, 2018. — 24 ¢. —
Pexxum nmocryna: http://elib.tyuiu.ru/wp-content/uploads/data/2018/09/26/18-269.pdf/
7 ITonemyk, W.H. PacTBopbl 3J€KTPOJMTOB MU HEDIEKTPOIMUTOB : MPAKTUKYM MO Kypcy "Xumusa" nAis CTyAEHTOB
Harpasienns: 08.03.01 "Crpourenscto", Bcex Gopm ooyuenus / U. H. Tlonemyxk, JI. A. Ilnmuesa ; TTACY. - Tiomens
 TiouTACY, 2015. - 110 . 710+3P* 60 100 *
Pexum nocryna: http://elib.tyuiu.ru/wp-content/uploads/data/2018/01/22/41.pdf
8 ITony4yenue 1 yCTOHUNBOCTH KOJNJIOHIHBIX PACTBOPOB : METOANUYECKUE YKa3aHHsS K BBITIOIHEHHIO 1ab0paToOpHON pabOoThI
no muctumuivHe "Xwumusa" ans crynentoB HampasieHus noarotroBku 08.03.01 "CrpouTenbcTBO" 04HOM (HOpMBI 54+7p* 60 100 n

obydyenus / TUY ; coct.: O. B. Areiiknna, C. A. onsackas. - TroMmeHs :
nocryma: http://elib.tyuiu.ru/wp-content/uploads/data/2017/09/05/17-72.pdf

TUY, 2017. - 24 c.: puc., Tabn. - Pexxum




Konrunrenr | ObGecneyeHH
Hannuue
00yJaroImx 0CTh
3JIEKTPOHHO
No KonunuectBo cs, 00yJaronmx o
/i Hazpanue yueOHOTO, y4eOHO-METOJUUCCKOTO U3IaHUs, aBTOp, M3IATCIbCTBO, BUJ U3IaHUS, TOJ U3aHUS JK3EMIUIIPO | HCHOJIB3YIO cs BAPHAHTA B
B B BUK LIUX JIUTEPATYpO EC
YKa3aHHYIO ", (+1-)
JATEPATYPY %
1 2 3 4 5 6
9 OmpeneneHre U yCTPaHEHUE KECTOKOCTU BOABI | METOANYECKHE YKa3aHHs K BBIIOJHEHHIO J1abopaTopHOW paboTHI 110
qucturuinHae "XuMus" U1 CTYAGHTOB MH)KCHEPHBIX HalpaBiIeHHH MOATOTOBKH 09HOU (opMbl 00ydenus / TUY ; cocrt.: 5+3p* 60 100 n
O. B. Areiikuna, C. A. Tlomsackas. - Tromens : TUY, 2017. - 23 c.: Tabm., puc. - Pexum pocryma:
http://elib.tyuiu.ru/wp-content/uploads/data/2017/10/10/17-223.pdf.
10 | CaoiicTBa 3JIEMEHTOB : METOJMYECKUE YKa3aHMS K BBIIOJHEHHIO Ja0OPATOPHBIX paboT MO AUCLHUILIMHE «XHMHA» UL
oOygaronmxcs HampapieHuss moarotoBku 08.03.01«CrpoutensctBoy; crnenmanbHocTeil: 08.05.01 «CtpoutenncTBo
YHUKQIBHBIX 31aHUi U coopyxeHuit», 08.05.02 «CtpouTenbcTBO, 3KCIUlyaTallMs, BOCCTAHOBJIEHHE M TEXHHUYECKOE Sp° 60 100 +
MOKPBITHE aBTOMOOMJIBHBIX TOPOT, MOCTOB U ToHHenek» / TUY ; coct.: C. A. Tonsiackas, E. JI. Hecteposa. - TromeHb :
TV, 2016. - 21 c. - Pexxum moctymna: http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64 ft.exe
11 | BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS: METOIMYECKHE YKa3aHUs K J1a0OpaTOPHBIM 3aHATHUSAM IO AHUCLUIIIMHE
"Xumus" miga cryneHtoB HampasieHus moarotoBku 08.03.01 "CrpourenscTBO" O4YHONH u 3a049HO opm 5+7p* 60 100 "
obyuenust / TUY ; coct. JI. A. Iumuesa. - Tiomens : THUY, 2018. - 31 c.: puc. - http://elib.tyuiu.ru/wp-
content/uploads/data/2018/07/20/18-32.pdf.
12 | Xummns [Tekcr] : mporpaMma, METOIMYECKUE yKa3aHUsI M KOHTPOJIbHBIE 3aJJaHUsI 1O BBITIOJTHEHHUIO KOHTPOJILHOM PaboThI
Ne 2 nns oOywaromuxcs mo HampaBieHusIM: «CTpouTesbeTBOY», «TemosHepreTnka U TEIUIOTEXHUKa) 3a09HOH (OPMBI 3p" 60 100 +
obyuenust / Tiom[HI'Y ; cocr.: JI. A. Tlumuesa [u ap.]. - Tromens : Trom['HI'Y, 2016. - 50 c. - Bubawmorp.: c. 49 -
Pexum moctyna: http://webirbis.tsogu.ru.
13 | Xwumus [Tekcr] : mporpamMma, METOANYECKHE YKa3aHUS M KOHTPOJIBbHBIE 3aIaHUS TIO BBITTOJIHEHHIO KOHTPOJIBHOU PabOTHI
Ne 1 s obyuarormuxcs mo HampapieHUsIM: «CTpOUTENbCTBOY», «TEIUIOAHEPreTHKA U TEINIOTEXHNUKa» 3a04HON (HOPMBI 3P 60 100 n

o0yuenus / TroM['HI'Y ; coct.: JI. A. [lumuesa [u ap.]. - Tromens : TroM[HI'Y, 2016. - 48 c. - bubmuorp.: c. 47- Pexum
nocryna: http://webirbis.tsogu.ru.

OP* - 3nekTpoHHBIH pecypc 0e3 OrpaHUYeHUs YKclia OJHOBPEMEHHBIX oaKodeHui kK DbC.
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