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ey ocBOCHUS TMCUUIITIMHBI

duznyeckass XUMHS Kak (QyHJIaMEHTalbHAas [UCLUMIUIMHA SBISIETCS OJHUM U3
OCHOBHBIX ~ KOMIIOHEHTOB, COCTABJISIFOIIMX  METOJOJIOTMYECKYI0 0a3y  MOArOTOBKH
CIIEHUAIIMCTOB, CBSA3aHHBIX C XUMHUYECKON TEXHOJIOTUEN.

N3ydyenune Gpr3nMdecKo XUMUHU TIPECIICyET CIASAYIOIINE IEITH:

— OCBOCHHE OCHOBHBIX TOJOXEHUN pa3fenoB (U3HUECKOH XUMHH (XUMUYECKOU
TEPMOJMHAMUKHA, TOMOTEHHBIX M TE€TEPOrE€HHBIX XMMHUYECKHX pPaBHOBECUW, CBOICTB
PacCTBOPOB, AMEKTPOXUMUYECKUX MPOLIECCOB U XUMUYECKON KHHETUKHU U TIP);

— pa3BUTHE Y CTYIEHTOB XMMHUYECKOTO MUPOBO33PEHUSI M MPUOOPETEHUS] MU 3HAHUU U
MOHUMAHUS 3aKOHOB MTPOTEKAHUS (PU3MUECKUX M XUMUYECKUX MPOIECCOB, YMEHUSI KCTIOIb30BaTh
ATU 3HAHWS JUIA TPEJCKa3aHus HaMpaBJICHUs] TPOTEKaHUs IHO00r0 (PU3MKO-XUMHUYECKOTO
Ipolecca B OKPYXKAIOUIeW cpefie, XUMHUYECKUX TEXHOJOTHSIX, Ui BhIOOpa ONTHUMAIBHBIX
YCIJIOBUM MTPOBEACHUS TEXHOJIOTMUECKUX MPOLIECCOB, T. €. JIJIs1 YIPABICHUS UMHU.

N3yueHne AUCHUIUIMHBI JOJDKHO OCHOBBIBATHCA Ha CIEAYIONIUX MPO(eCCUOHATBHBIX
CTaHJapTax:

- 26.001. Cmempanuct 1Mo o00OecHeYeHHI0 KOMIUIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. Cneunaiuct MO NPOU3BOACTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTE€pUaJIOB.

Mecto qucuuiuiaabl B ctpykrype OOII BO

[IpenonaBanue Guznyeckoll XUMHUH 0a3UPyETCs HAa MEKIUCIHUIUIMHAPHBIX CBSA3SIX H
HEpa3phIBHO CBS3aHO C M3YUYCHHEM TaKUX JUCIUIUIMH, KaK MaTeMaTuka, (pu3uka, oomas u
HEOpraHWYeCcKass XUMHS, aHAJUTHYEeCKas XUMHUS, (U3HKO-XMMHUYECKHE METOJbl aHaJIN3a,
OpraHu4YecKas XHUMHsI, TTOBEPXHOCTHBIC SIBIICHUS U JUCIIEPCHBIE cUcCTeMbl. [lomydeHHbie
3HaHWS 10 AWCIUIUIMHE TOTPEOYIOTCS JUISi W3YYEHUS CIEIUAIbHBIX XHUMHYECKUX W
TEXHOJIOTHYECKHUX TUCITUTUINH TaKUX KaK:

- 001I1ast XUMHUYECKasi TEXHOJIOTHS

- TEOPETHYECKHE OCHOBHI TEXHOJIOTHH HEOPTAaHUYECKUX BEIICCTB

- BBEJICHUE B HAHOTEXHOJIOTUHU

- OCHOBBI HAHOTEXHOJIOTUHU

- KPUOTEHHBIE TEXHOJIOTHH

- POIIECCHI U ammapaThl XUMUYECKON TEXHOIOTHU

- XUMHAYECKHUE PEAKTOPHI

- METOJIbI UCCIICAOBAHMS TCXHOJIOTHH HEOPTAaHUYECKUX BEIICCTB

- TEXHOJIOTHSI KaTaJIu3aTOPOB U aJICOPOCHTOB TIp.

[Tocne m3y4yeHus AUCIUIUIMHBI BBITYCKHUKH JOJDKHBI OBITh TOTOBBI K BBHITIOJIHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/06.6. Pa3paboTka TpemIOKEeHU MO0 KOMIJIEKCHOMY HCIOJIB30BAHUIO CHIPbS U
YTHJIM3AIIUN OTXO/I0B MMPOU3BOJICTBA;

- D/01.6. CoBepilleHCTBOBaHHE TEXHOJIOTUH, MEXaHU3alusi W aBTOMaTH3aIUs
MIPOU3BOICTBEHHBIX MIPOIIECCOB;



KomneTrenuun odyuaromerocs, popmMupyemMbie B pe3yJibTaTe 0CBOEHUS AU CHUIINHbI

B mporecce ocBOCHHS TaHHOW MUCIUIUIMHEI y CTY/ACHTa (POPMHUPYIOTCS CIEIYIOIINe
KOMIICTCHIIUU:

— obmenpodeccuoHanbHbIe

Kon HaunmenoBanue
WNHnukaTophl TOCTHKEHUS KOMITETSHIIUH
KOMITETECHILINU KOMIIETEHIUN
OIIK-1 CriocobeH u3yyars, 3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB MaTEPHAJIOB,
aHAJIM3UPOBATh, OCHOBBIBASICh Ha 3HAHMSIX O CTPOSHUH BEIIECTBA, IPUPOJIC
HCIIOJIb30BAaTh XUMHUYECKOM CBSA3U PA3IUYHBIX KJIACCOB XUMHUECKUX
MeXaHU3MBI 9JIEMEHTOB, COSAUHEHHNH,
XUMUYECKHUX PEaKluid, | BEHIECTB U MaTEPHAIIOB
MPOUCXOISIIINX B V-OIIK-1 YMeTh UCIIOIb30BaTh MEXAHU3MbBI XUMHUYECKUX
TEXHOJIOTHYCCKUX peakiuii, MPOUCXOAIIMX B TEXHOJOTUYECKUX MTPOLIECcCax U
mpoiieccax u OKPY’KaloIleM MHpPE, Ui ONPEAeICHUs] KAYeCTBEHHBIX U
OKPY>KaloIlleM MHpE, KOJIMYECTBEHHBIX XapaKTEPUCTUK BEILIECTB U MATEPUATIOB
OCHOBEIBAasICh Ha B-OIIK-1 Bnagets aHaIM30M METOJIOB ONPEICICHUS
3HAHUSAX O CTPOCHUH TpeOyEeMBIX MapaMeTPOB U3MEPCHHS KAUeCTBEHHBIX U
BEIIIECTBA, IPUPOJIC KOJIMYECTBEHHBIX XapaKTEPUCTHUK MPOO CHIPhS U
XUMHYECKOH CBSI3U U nosrygabpukaron

CBOMCTBAaxX pa3inyHbIX
KJIAaCCOB XUMHNYCCKUX
3JICMCHTOB,
COCIUHCHMH, BEIICCTB
Y MaTepUaJioB

OIIK-5 Criocoben 3-OI1K-5 3HaTh TEXHOJIOTHYECKUH MTPOIIECC, CBOWCTBA
OCYIIECTBIIATh CBIPBSI TOTOBOM NIPOAYKIIMHU JUIsSl OCYIIECTBIICHUS
IKCIIEPUMEHTAJIbHbIE 9KCIIEPUMEHTAJIbHBIX HCCIEA0BaHNN U UCTIBITAHUM
VICCIIEJOBAHUS U OTIBITHBIX 00Pa3L0B MAaTEPUANIOB 110 33JaHHONW METOAUKE
HCTIBITAHUSA 10 V-OIIK-5 YMeTb BBITIOIHATH IKCIIEPUMEHTATIbHBIC
3alaHHOM METOMMKE, UCCIIeIOBaHMs U B 00paboOTKe, MHTEPIIPETALIIH
POBOAUTH MOJIYYE€HHBIX IKCIIEPUMEHTAIbHBIX JTaHHBIX
HaOII0ACHUS U B-OIIK-5 Brnagets HaBbIKaMH pa3pabOTKU perjiaMeHTa
U3MEpEHUS C YUETOM MIPOBEICHUS UCTIBITAHUI HOBBIX 00pa3lioB MPOAYKIIUU C
TpeOOBaHUIN TEXHUKH y4eTOM TpeOOBaHUN TEXHUKU 0€30IacHOCTH
0€30I1aCHOCTH,
o0OpabarbIBaTh U
MHTEPIPETUPOBATH
IKCIEPUMEHTAJIbHBIE
JTaHHbBIE

— ipoeccroHanbHbIC
Kon HanmenoBanue
WMHauKaTopel JOCTUKEHHSI KOMIIETEHIIUT
KOMIIETEHIINH KOMIIETEHIINH

IK-1 Cnocoben 3-T1IK-1 3HaTh NpUMEHEHHE METOJOB MATEMAaTHIECKOTO
IUIAHUPOBATh U aHaJIN3a, MOJIETUPOBAHUS U TEOPETUYECKUX OCHOB IS
MPOBOAMTH (PU3MUECKHE | TPOBEJIEHUSI HAYYHO-UCCIIEI0BATENbCKUX PaboT 1
Y XUMHUYECKHE WCIIBITAaHNUI
JKCIIEpUMEHTHI, V-IIK-1 YMeTh BBINONHATH (pU3NUECKHE U XUMUYECKUE
IPOBOJIUTH 00pabOTKY | AKCIEpUMEHTaIbHbIE pabOThI, IPOBOIUT 0000IIEHNE U
UX pe3yJbTaTOB U 00paboTKy UX pe3ylbTaTOB, OLIEHUBAET MOIPEUIHOCTH,
OLICHMBATh BBIIBUTAET TUIIOTE3bl U YCTAHABIMBAET IPAHULIBI UX
MOTPENIHOCTH, MIPUMEHEHUSI
BbIiBUraTh runotessl 1 | B-IIK-1 Bianers MeTogamu noaroToBKM METOAMYECKOTO
yCTaHaBIIMBATh PYKOBOJICTBA 110 IPOBEACHHUIO GU3NYECKUX U XUMHUYECKUX




TpaHHUIblI UX

9KCIIEPUMEHTOB U HAYYHO-UCCIIE0BATEIbCKUX paboT

YMCTBEHHOT'O TpyZAa

MHKEHEPHOTO MBILLUICHUS U
VH)XEHEPHOU KYJIBbTYpPHBI 32 CYET
MPAKTUYECKUX CTYIEHUYECKUX
WCCJIEJIOBAHUN COBPEMEHHBIX
IIPOU3BOACTBEHHBIX CUCTEM;
IIPOEKTHOM JIEATENBHOCTH
CTY/ICHTOB I10 pa3paboTke u
ONTUMM3ALIU
TEXHOJIOTMYECKUX CUCTEM,
CBSI3aHHOM C peIIeHUEM
peasbHBIX POU3BOJCTBEHHBIX
3aJa4; IPOXOXKACHUS Yepes3
Pa3HOOOpa3HbIE UTPOBBIE,
TBOpUYECKHUE, (pecTUBaIbHbIE
dbopMbl, TpeOyIOIIHMe aHATN3a
CJIO’)KHOTO O0BEKTA, TOCTAHOBKU
OTHOCHUTEJIBHO HETo
npeoOpa3oBaTeIbHbBIX 3a1a4 JJis
UX ONTHUMAJIHOTO PEIICHUSI.

MIPUMEHEHUS,
MIPUMEHSATH METO/IbI
MaTEMaTHYSCKOIO
aHaju3a u
MOJICJIMPOBAHUS,
TEOPETHYECKOTO H
AKCIIEPUMEHTAILHOTO
HCCIIEN0BaHUS
[1K-2 crocobeH 3-11K-2 3HaTh CBOMCTBA XMMHYECKHUX 3JIEMEHTOB,
HCIIOJIL30BATh 3HAHHE COCIMHCHHUI M MaTepUajiOB HA UX OCHOBE ISl COOTFOACHUS
CBOICTB XMMHYCCKUX TEXHOJIOTMUECKOTO PErjiaMeHTa
3JIEMEHTOB, V-IIK-2 YMeTh ucnois30BaTh 3HAaHUS CBOMCTB
COCIMHEHMI U XUMHUYECKUX JJIEMEHTOB, COSMHEHUN U MaTEPUAJIOB HA UX
MaTepHaioB Ha UX OCHOBE JIJIsl PEIICHUsI 33124 110 BBIMYCKY MPOAYKIIUU B
OCHOBE JIJIsl PEIICHUS CTPOrOM COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUSMU
3a71a4 B-IIK-2 Bnanerp HaBbIKaMu pa3paObO0TKH MPEITIOKESHHS 110
npodeCcCHOHAILHON KOMILIEKCHOMY HCITOJIb30BAHUIO CHIPhS U YTUIIN3AINU
EeITEIbHOCTH OTXOJIOB IPOU3BOJICTBA
331!3‘11/1 BOCIIUTAHHUS, p€a/IN3yeMbI€ B pPaMKax 0CBOCHUA JUCIHUIIINHDbI
Hanpasrenue/ | Cosnanme yeIoBHil, Hcmonp3oBaHue Bosneuenne B
- 0GECIIEHBAIONIIX BOCHI/ITaTeJ'IE;HOFO MOTEHIIMaja | Pa3HOIUIAHOBYIO BHEYUYEOHYIO
y4eOHON JUCHUTUTMHBI JIeITEeIbHOCTD
B-16 dbopMupoBaHUe Hcnonp3oBaHue 1.Opranuzanus Hay4yHo-
MCCJICJIOBATEIILCKOTO | BOCIIMTATEIPHOTO TIOTEHITMANA | TIPAKTHYECKUX KOH(epeHrit
1 KPUTHYECKOTO JUCIATUIMH U BCTpPEY C BEIyIIUMU
MBIIIJICHUS, poQeCCUOHATBEHOTO MOIYIIS CIICI[AATMCTAMU
KYJIBTYpbI JU1s1 POPMUPOBAHUS NPEANPUITHIA TOpoaa U

BETEpAHAMU aTOMHOMU
OTpaciIu.

2. Opranu3zarus u
MPOBEJICHHE MPEAMETHBIX
OJIUMITHA/] U yYACTHE B
KOHKYypcax
po¢eCCuOHAIBHOTO
MacTepCTBa.

3.YyacTue B eXeroIHbIX
aKIUAX CTYICHUYECKUX
CTPOUTEIILHBIX OTPSIOB

CTpykTypa u conep:xanve y4eOHOM IUCHUININHBI
JucuumuinHa MpenojaeTcss CTylaeHTaM B 5-om cemectpe. OOmias TpyJa0eMKOCTh

JUCITAIIIIMHBI COCTaBJIsIeT 6 3a4eTHBIX eANMHMIIBI, 216 ak. yaca.

KasiengapHbiii ni1an
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a e pa3nena HbI
3 M (¢popma) 0aJ
a bl 3a
e pasaen
1
a
| paznen
1 1 | CsoiicTBa razoB 1 48 113 25
1 2 | IlepBblii 3aK0H 3 4 4 48 (MMCHMEHHO)
TEPMOJANHAMUKHA JIP
(ycTHO)
Il paznen
2 3 | Tepmoxumus 2 4 48 KP 25
2 4 | Bropoii 3ak0H 2 4 48 (mcbMeEHHO)
TEPMOJTUHAMUKHU
Bua npomexkyTouHoii aTTecTAalNK 216 8 8 8 192 IK3aMeH 50
[Ipumeuanue:

Hcnons3yembie hopMbl artecTanuu pazaenos: /I3 — momaiminee 3aganue, JIP- otuer

o jjabopatopHoit padote; T - TecT
Coaep:xaHue JJEKIMOHHOIO Kypca

Ne
JEeKIU Tema nexuun. Bonpockl, oTpadaTbiBaeMble Ha JeKIMT
"

Ne |[Bcero
TeMBbI | YaCOB

YyeoHo-
METOAHYECKOoe
ob0ecneueHune

1 2 3 4

5

1 1 1 HNneanbHble, peajbHble ra3pl

3axoH boiins (1662) - Mapuorra (1676), 3axon Llapins, 3akon
I'eii-JIroccak, 00beIMHEHHBIN Ta30BBIA 3aKOH. YPaBHEHHEM
Krnaneiipona(1834)-Menneneena

1-8

2 3 1,2 | IlepBblii 3aK0OH TEPMOTHHAMHKH.

OcHOBHBIE OHATHUSI XUMHUYECKON TEPMOIMHAMUKHI

Enununer mexnynapoanoit cuctemsl CU. [ToHsiTuEe cuCTEMBI,
KJ1accu(puKaiys, HHTCHCUBHBIC, SKCTEHCUBHBIE TTApaMETPHI,
TepMOAMHAMUYECKHUM IIPOLIECC U TEPMOJAUHAMHUYECKOE
paBHOBECHE,

OYHKIMH COCTOSHUS U PYHKIIMH MTYTH OCYIIECTBICHUS
npouecca.

OcCHOBHBIE OCTYNATHl TEPMOJAUHAMUKHU

[Ipumenenue nuddepeHnranioB U YaCTHBIX TPOU3BOAHBIX JIJIS
3aKOHOB TEPMOJMHAMUKHI

1-8

3 2 3 | Tepmoxumus

3akoH ['ecca. Onpenenenue 3akoHa, TennoBoil s ekt peakuu,
CrannapTtHas SHTaNBIUS oOpazoBanusi, CTaHIapTHAS] YPHTAIBITHS
CrOpaHMUsL.

1-8

4 2 4 | Bropoii 3aK0H TEPMOIHUHAMUKH. JHTPONHUS

[Tonsitue sutponusa. HepasenctBo Kiaysmyca. OOoOmiénHas
¢dopma 3amucu MEpBOro M BTOPOTO 3aKOHOB TEPMOJMHAMMKH.
Yci1oBHsI paBHOBECHS.

1-8

IlepeyeHb NpPaKTUYECKUX 3AHATHUH .

Ne |Bcero SAHSIT Tema npakTH4ecKoro 3aHsTus. 3aJaHusi, BOIPOCHI,
TEMbI (YaCOB st OTpaﬁaTblBaeMble Ha NPAKTUHYIC€CKOM 3aHATHHU

Y4yeoHO-
MeTOANYecKoe
odecreyeHue

1 2 3 4

5




3akoH ['ecca u cieacTBUA U3 HETO

Pacuets! TemoBoro 3¢ dexkra XuMUUeCKoil peakiuu yepes
TETUIOTHI CTOPAHUS U TEIUIOTHI 00pa30BaHUS U C HCIOIb30BaHUEM
3akoHa ['ecca.

Tennoemkocts. 3akon Kupxrodaoa.
Pacyer TermioeMKOCTH MPpHU Pa3IMYHBIX TEMIIEpaTypax.

IlepedeHnn 1a00paTOPHBIX padoT

Bcero
JacoB

Tema s1abopaTopHoii padoThbI.

Yyeono-
MeTOANYecCKoe
obecneuenune

3

4

OrnpezenieHne TEIIOTHI Pa3I0KEeHHUs] HEOPraHMYECKUX BEIIECTB
MeTOoJIOM i pepeHIInaIbHOr0 TEPMUYECKOTO aHaIN3a

11

Kanopumerpus
Onpedenenue meniomsi 2uOpaAmMayuu CEPHOU KUCIOMbl
KaJ0pUMempuiecKum MemoooMm.

12

3aganus 11 CAMOCTOSAATEJILHOM Pad0ThI CTYJAEHTOB

Bcero
Yacos

3aanusi, BONPOCHI, VISl CAMOCTOSATEILHOI0 U3YYCHUS
(3aganmus)

Y4yedHO-
METOANYeCKOoe
odecrmeyeHue

3

4

40

WneanbHbie, peanbHbIE ra3bl

3akoH boitns (1662) - Mapuotra (1676), 3akon Hlapins, 3akon
I'eii-JIroccak, 0ObeIMHEHHBIN ra30BbIA 3aKOH. ypaBHEHUEM
Knaneiipona(1834)-Menneneesa, YpaBuenue Ban-nep-Baanbca
@akTop C)KUMAEMOCTH ra3oB. Kpuruueckas Touka.
KPUTUYECKOW TEMIIepaTypoi, KpUTUUECKUM JIaBJIEHUEM

Y KPUTUYECKUM MOJIbHBIM 00BEMOM.

50

[IepBoe HauaJI0 TEPMOAUHAMUKH.

OcHOBHBIE OHITHUSI XUMHUYECKON TEPMOIUHAMUKHI

Enununer mexnynapoaHoit cuctemsl CU. [ToHsiTue cucTeMsl,
KJ1accu(puKaiys, MHTCHCUBHBIC, SKCTCHCUBHBIE MTApaMETPHI,
TepMOAMHAMUYECKHUM TIPOLIECC U TEPMOAUHAMUYECKOE
paBHOBECHE,

OYHKINH COCTOSHUS U GYHKIIUH ITYTH OCYIIECTBICHUS
mporecca.

OcCHOBHBIE OCTYNATHl TEPMOJAUHAMUKHU

[Ipumenenue nudpepeHnranoB U YaCTHBIX TPOU3BOAHBIX JIJIS
3aKOHOB TEPMOJIMHAMUKHU

Pabora

YpaBHeHHEe TepMOAUHAMUKHU. [1epBbIi 3aKOH TEPMOAMHAMUKU
JUIS OTKPBITBIX CUCTEM. XUMUYECKUH nmoTeHunai. [Tonstue
IIOJIHOW SHEPTUH

Bunet paboTt, paboThl HealIbHOTO Ta3a B pa3IMyHbIX Mpoleccax
Temnora. TernoeMKoCcTb. DHTAIbMIHS.

Kanopuyeckue ko3 puireHTs

Buasl Teroemkocteil. 3aBUCUMOCTD TEIJIOEMKOCTH

OT JaBJIeHUs Wi oobeMa. IHTepronsunoHHbIe (GOPMYIIbI
TEIIOEMKOCTH

50

Tepmoxumus
3akoH ['ecca.. Onpenenenue 3akoHa, TernoBoii 3 dexT
peakrmn, CTanmapTHas SHTAIBMUS oOpa3zoBanus, CTaHmapTHas

1-15




SHTaNbNUs cropanus. CnenctBus u3 3akoHa ['ecca, ypaBHEeHUE
Kupxroga: TernoBbie 3¢ HeKTh XUMUYECKUX PEaKIHii
pealIbHbIX ra3oB

4 5 Hanpasnennocts npoueccon

Pacuer snepruu ['n66ca u ['enpmronbua uist pa3ianuHbIX
temneparyp. Onpenenenyue caMolpou3BOJILHOIO IPOTEKAHUS
npoueccos. [locTpoenne TemneparypHoil 3aBUCUMOCTH

Oo0pa3oBaTesibHbIE TEXHOJIOTHH

[lppy  peaymzaiu  y4yeOHOro  Marepuana Kypca  UCHOJNB3YIOTCS — Pa3jIMYHbIC
o0pa3oBaTelbHbIE TEXHOJOIWH, CIOCOOCTBYIOIIME CO3MaHUI0 aTMoc(epbl CBOOOAHOM U
TBOPYECKOW JIMCKYCCHM KaK MEXIy MpPENOJaBaTelieM W CTYIACHTaMH, TaK U B CTYAECHYECKOU
rpymme. llenpto mpu 3TOM SIBIIsSieTCS BBIPaOOTKA Yy CTYJCHTOB HABBIKOB M KOMITCTEHIIUM,
MO3BOJISIFOLIMX CAMOCTOSITEIIbHO BECTH MCCIIE0BATEIBCKYIO M HAYYHO-TIEAarOrnYecKyto paboTy.

AyIUTOpHBIE 3aHATHS MPOBOMATCA B BHIAE JEKUMM ¢ wucnoias3oBanueMm I[IK wu
KOMITBIOTEPHOTO TMPOEKTOpA, MPAKTUYECKUX 3aHATHM, ¢ wucnoyb3oBanueM [IK npu
MPOBEJICHUM PACUYETOB; JIa0OpaTOpHbIE — B Y4YEOHBIX J1aOOpPaTOPUSAX, OCHAIICHHBIX
COBPEMEHHBIM J1a0OpPaTOPHBIM 00OpPYAOBAHHEM U ycTaHOBKaMu. CamocrtosiTenbHas padoTa
CTYJIEHTOB MPOBOAMUTCS O] PYKOBOJCTBOM IIPEMNOIaBaATENEH, C OKa3aHUEM KOHCYJIbTAllui U
MTOMOIIIY TP MOJTOTOBKE K KOHTPOJIBHBIM pa00TaM, BHIMIOJTHEHUH JOMAIITHUX 3aJaHUN

DoH/I OLICHOYHBIX CPEACTB

@®OoHJ OLEHOYHBIX CPEACTB MO AUCLUIIMHE OOECIeYUMBAaET MPOBEPKY OCBOCHUS
IJIAaHUPYEMBIX PEe3yJbTaTOB 00y4YeHUs (KOMIIETEHLIMA M WX HHAMKATOPOB) IMOCPEICTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOT0 1 MPOMEKYTOYHOTO KOHTPOJIS 110 TUCLHHUILIIMHE.

CBs3bp Mexy (HOpMUPYEMBIMU KOMIETEHIUSMU U (OpMaMU KOHTPOJISI UX OCBOCHHS

MpeJCTaBlICHa B CIIEAYIONICH TabuIle:

Ne HaumenoBanue Kon u HanMeHoBaHMe HHINMKATOpA HaumenoBanue
n/m KOHTPOJIMPYEMBIX JOCTH>KEHUS! KOMIIETEHIIUI OLIEHOYHOT'O CPENCTBA
pa3nenoB (TeMbl)

Bxo/1HOM KOHTPOJIb

1 BxoaHoi KOHTPOJIb 3-OI1K-1; 3-TIK-1; 3-ITK-2; 3-OIIK-5 Bomnpocsl BxoaHOTO
KOHTPOJIS
(MMCHbMEHHO/YCTHO)
ATTecTanusl pa3eNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 Bce paznensl 1 TeMbl 3-0OI1K-1; V-OIIK-1; B-OIIK-1 Jlomarmaue 3amanue
3-1IK-1; V-1IK-1; B-IIK-1 (MMCbMEHHO)
3-11K-2; V-IIK-2; B-IIK-2
3-0OI1K-5; Y-OIIK-5; B-OIIK-5 Otyet no nabopaTopHOit
pabore
(ycTHO)

KonTposnbnas padora no
BapHaHTaM (TMCbMEHHO)

TectupoBanue
(MMCHMEHHO)

[IpomexxkyTouHas arrectanus

3 | Oxzamen 3-0OIIK-1; Y-OIIK-1; B-OIIK-1 Bompocsr k 3x3ameny
3-I1K-1; V-IIK-1; B-T1K-1 (ycTHO)




3-I1K-2; V-TIK-2; B-TIK-2
3-OIIK-5; V-OIIK-5; B-OIIK-5

OueHo4YHbIE CPeACTBA VISl BXOHOTO KOHTPOJIsI, TEKYIEro KOHTPOJISI U
NMPOMEKYTOUHOM aTTecTANNM (AHHOTAIHA)

OneHouHbIE CpEJCTBA HJisi BXOJHOTO KOHTPOJIS MPEACTABIAIOT COOOW BOMPOCHI,
KOTOPBIE 33J]al0TCsI CTYACHTaM B TUCbMEHHON (hopme. AHHOTAIMS MPUBEICHA HUXKE.

B kadecTBE OLICHOYHOIO CpPEIACTBA TEKYLIEr0 KOHTPOJS HKCHOJB3YIOTCS —3alluTa
JIOMAITHAX 3aJaHui (MMChMEHHO W YCTHO), YCTHBIA OTYET IO JIabopaTopHO paboTte, TecT
(mucbMeHHO). JlomailiHee 3ajJiaHue TMPEJCTaBISIET COOOM pellleHWe 3aj7ay IO BapuaHTaM U
YCTHYIO MX 3allUTy, B XO/I€ KOTOPOH CTYIEHT 00bACHSET perieHue. OTyer no 1adopaTopHbIM
paboTaM TMPOBOAUTCS B BHUJEC YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMNPOCH IO TEME
nabopatopHoi paboTbl. TecT mpencTaBisieT coOOM BOMPOCHI C HECKOJbLKMMHU BapHaHTAMHU
OTBETOB. AHHOTAIIMM JIOMAIIIHETO 3a/JlaHMsl, TECTa W MPUMEPHBINA TEepeYeHb BOMPOCOB IS
oTYeTa M0 JIabopaTOpHOU paboTe MPUBEICHBI HUXKE.

B kadecTBe OLICHOYHOrO CpENCTBA ATTECTALMU pa3leia HCIOJb3YeTCS KOHTPOJIb
utoroB (KW), xotopwlii mpencraBisger coOOM CyMMY pe3yJbTaTOB OIICHOYHBIX CPEJCTB
TEKYIIETro KOHTPOJIS.

JInst mpoMexKyTOUYHOM aTTECTALMU PEAYCMOTPEHBI TEOPETUUECKUE IK3aMEHAIITUOHHBIE
BOIIPOCHI, IPUBEJECHHBIE HUXKE.

[To uToram oOy4eHUs BHICTABISETCSA SK3aMEH.

Bonpocsl BXOTHOT0 KOHTPOJISI

JlaTp onpeneneHue CKOPOCTU XUMUYECKON PeaKInu

Onpez[eneHI/Ie KOHCTAHTBI CKOPOCTHU XUMHUYECKOM pCaKuu

[TonsiTue pacTBopa.

YTo noKa3pIBa€T NPOLECHTHASI KOHIIEHTPALUs pACTBOPOB.

OB WIN -

Yto noka3siBaeT MOJIbHAs KOHICHTpausg paCTBOPOB.
IIpuMepHoe 1OMalIHee 3aJaHUS
Paccuurtath TennoBoit agdext pactBopenus 450 r TBepo# mienouun (cM Tabi) B A Kr

BOJIbI (cM Tabu1). PaccunTaiiTe mpoleHTHYIO KOHIICHTPAIMIO PacTBOpA.

Bapuant 1 2 3 4
Bun menoun NaOH KOH NaOH KOH
A, xr 2 2 2,4 2,4

IIpuMepHBbIe BONPOCHI K 0TYETY 110 J1adopaTopHoil padore «Kasopumerpus»

1 | Jlatb onpenenenue TemioBoMy 3 dexry xumuueckoi peakuuu. Busbl TemnoBsix 3¢ GeKToB.
@DakTOphl, BAUSIONINE HA BETUUYHUHY TEIJI0BOTr0 3G (heKTa XUMUYECKON peaKIiu.

3 | CkonbKoO TemaoThel HoTpedyeTcs uid 00pa3oBaHus U3 BOJOPOJa U Hoa Ho10BOAOPOAa Maccoi
12,8rp. 3Has1, uyTo TeroTa 00pa3zoBaHus HOA0BoIOpoaa 26,6k 1K,

4 | Kakoit 00b&M YrieKucioro raza oopa3yercsi pu CTOPaHUHU YIJisi B KUCIOPOJIE, €CIH MPH 3TOM
BoIACIsIEeTCS 787K />K TENIOTHI.

5 | CrannapTHble SHTAIBIINU 00pa30BaHU KHUIKOM U ra3000pa3Hoil Boab! npu 298K paBHbl -285,8 u -
241,8, cOOTBETCTBEHHO. PaccunTaiiTe SHTAIBIINIO UCTIAPEHHS BOJBI IIPHU 3TOW TEMIIEpATypeE.

IIpumepHasi KOHTPoOJIbHASI PA00OTa 10 BAPUAHTAM

N

Samganue Ne 1

Beruuciure TtemnoBoit  a¢ddexkr mpouecca pa3OaBieHus (depe3 TAaONMYHBIE 3HAYECHUS
MHTETPAJIbHBIX TEIUIOT PacTBOPEHUsi) pacTBopa A (cMm Talia. HWXKe) ¢ KoHueHTpauuen Ci(cMm. Tabia.) 10
KoHIeHTpauu Cy (cM. TabJl. HUXKe), €CIIM UCXOJHOE KOJMYECTBO pacTBopa A ¢ koHneHTpanuen Cq - 600




KT.

He 3a0bITh, 4TO Tal0JM4YHbIE 3HAYEeHUAA (B CIPABOYHUKAX) - HHTErpajibHble TEMJIOTHI

PaAcTBOPEHHS - IaHbI €O 3HAKOM MHHYC

Bapuanr | 1 [ 2 |3 4 |5 |6 7 E E
A H,S0, HCI NaOH

Cl% |308 [408 [508 |40 50 60 308 [408 [508
C2% |0443 [0443 0443 |2 2 2 1 2 3

Samanue Ne 2

Hcnonp3ys MHTErpajibHBbIE TEIUIOTHI PACTBOPEHHS, OIPENCIUTh TEIIOBOM 3¢ ¢eKT mporecca
paz0aBiieHus (4epe3 TaOIMYHBIC 3HAYCHUS HWHTETPAJBbHBIX TEIJIOT PACTBOPEHHUS) M IIOBBIIICHHE
TEMIIepaTyphl IIPH CTAHJIAPTHBI YCIOBUAX, eciin K 600 kr BemecTBa A (cM. Tadi.) konneHTpammu Cl (cm.
Tab1. HIKe) 100aBUiIK X (CM. TaOJ. HIXKE) KT BOJIBI.

He 3a0bITh, uTO TaONMMuyHBIE 3HAYEHUS (B CIIPABOYHUKAX) - HHTEIPAJIbHBIC TEIUIOTHI PACTBOPEHHUS
- 1aHBI CO 3HAKOM MHUHYC

Bapuanr | 1 |2 (3 4 |5 IB 7 E |9

A NaOH HNO3 H,S0O,

Cl % 90 80 70 90 80 70 90 80 70

X Kr 100 120 130 400 420 430 500 530 550

IIpumepHbIN TECT

Bonpoc Ne 1 Ykaxure popMy1y nepBoro 3aK0Ha TepMOJIMHAMHUKHU

OtBet A dA=dU— TdS

OtBer b dQ=dU+dA

OtBetr B dQ=dU-dA

Otser I' dS=dU+dA

Bonpoc Ne 2 | Ykaxkure popmy.ry padoThl paciiMpeHust

Oter A dA=pdV

OtBer b dA=Vdp

Oter B dA=pV

Otser I' dA=TdS

Bonpoc Ne3 | Kakas BernunHa B poopMyJie NepBOro 3aK0HA TEPMOIMHAMMKH SIBJISIETCH
(yHKIHEH COCTOAHUSA

Otset A BHyTpeHHss dHEprus

OtBet b Tennora

OtBetr B Pabora

Otser I' OHTponus

Bonpoc Ne 4 | I'padmueckn padora paciimpeHus onpejelisiercss Kak

A wioniaab GUrypsl B ocsx B ocsix P-V, rioe P — naBnenue, V - o0beM

b toniak Gurypsl B ocsx F-S, roe F — cwta, S — mronane mopuras

B yroJl HAKJIOHAa KPUBOH, MOCTpoeHHOH B ocsix P-V, rie P — naBnenue, V - 00beM

r yroJ1 HaKJIOHA KPUBOH, MOCTPOEHHOM B ocsix F-S, roe F — cuna, S — muiomans nopiiHs

Bonpoc Ne 5 | Boioepute opmyinpoBky 3akoHa I'ecca
YKaKuTe HECKOJbKO BADHAHTOB

A TemnoBoit 3hdexT peakuuu paBeH pa3HOCTH CYMMBI TEIJIOT 00pa3oBaHUs MPOAYKTOB
PEAKIMU ¥ UCXOHBIX BEIIECTB C YUETOM CTEXHOMETPUUYECKUX KO (UIIMEHTOB

b TemoBoil >QdexT peaknuu HE 3aBUCUT OT IMYTH Iepexoja Ipolecca, a 3aBUCUT
TOJIBKO OT Ha4aJIbHOTO M KOHEYHOI'O COCTOSIHUSI CUCTEMBbI

B TeroBoit 3dexT peakunu paBeH Pa3HOCTH CYMM TEIUIOT CropaHUs MPOAYKTOB
PEAKIMU ¥ UCXOJHBIX BEHIECTB C YUETOM CTEXHOMETPUUECKUX KO (UIIMEHTOB

r TennoBoit 3¢h(dEKT peakuuu paBeH Pa3HOCTH CYMMBI TEIUIOT CTOPAaHHS HMCXOIHBIX
BEIIECTB M MPOAYKTOB PEAKIMH C YIETOM CTEXHOMETPUUYECKHX K03 (PUITMEHTOB

Bonpoc Ne 6 | YkakuTe Bce BUABI TEIVIOEMKOCTH, KOTOPbIe ObIBAIOT

A N30x0pHas TEMI0eMKOCTh




b N3o00apHas TEmiI0eMKOCTh
B Hewnsorepmuueckast TEIIOEMKOCTb
r AnmnabaTHas TEIUIOEMKOCTE

Bonpoc Ne 7 | 30xopHbIe POLECCHI — 3TO MPOLECChI

A KoTtopelie mpoTeKkaroT 1pu MOCTOSIHHOM TeMIepaType

b KoTopsie mpoTekaroT npu nocTOSSHHOM JIaBJICHUU

B KoTopsie mpoTekarT 6e3 TermiooOMeHa ¢ OKpYXKaroIie cpenoit

r KoTopsie mpoTekaroT npu nocTOSTHHOM 00beMe

Cnucok TCOPETHYECCKUX IKZAMECHAIIMOHHBIX BOIIPOCOB

1 | YpaBHeHue coctosHus uaeanpHoro rasa. 3akod ['ei-Jlroccaka

2 | YpaBHEHHUE COCTOSIHUS UACATBHOTO ra3a. 3akoH boitns-Mapuorra

3 YpaBHeHHE COCTOSIHUS UaeanbHOro rasa. 3akon lapis

4 | YpaBHEHHE COCTOSTHUS UICAIHLHOTO ra3a. 3akoH ABoraapo. 3akoH JlaapToHa

5 Peasibubie ra3el. YpaBHenue Ban-nep-Baansca

6 | PeanbHble ra3pl. DakTop cxaTHsL.

7 | lloHaTue TepMOAMHAMUKY U XUMHUYECKON TE€PMOJIMHAMUKH

8 | Knaccuduxarus TepMoinHaMUYECKUX MTEPEMEHHBIX

9 | TepmonuHamuyeckre QYHKIMH — QYHKIIUH MTEPEX0a U COCTOSHUS

10 | TepmoguHammuueckas cucrema. THIIBI CUCTEM.

11 | [lonsiTue MEXaHUYECKOM pabOTHI HA IPUMEPE PACITUPEHUS Ta3a

12 | IlepBbIii 3aKOH TEPMOJIMHAMHUKH

13 | TlonsTHE SHTATBIIHH

14 | TTonstue TeroéMkocTH. M3006apHas TermmoéMKOCTh

15 | ITonsTue TeroéMkocTH . I30X0pHast TEIIOEMKOCTh

16 | IlepBoe Ha4aIO TEPMOJMHAMUKH JUII H30XOHBIX MPOIIECCOB

17 | TlepBoe HayayI0 TEPMOJIMHAMUKH JJIsl ©300aPHBIX MPOLIECCOB

18 | IlepBoe Ha4aI0 TEPMOIMHAMUKH JISI H30XOPHBIX MTPOIIECCOB

19 | Kak mensiercs BHyTpeHHsist sueprus ¢ T npu P-const
U=f(V,T), CocraButs nupdeperinaibioe ypapHeHue. JaTh onpeaeacHue Kax oMy WieHy
MOJIYYMBILIETOCs! BEIPAXKESHUS

20 | 2 Kak mensiercst sHTAIbUsA ¢ T
H=f(P,T). CocraButs nuddepenimaipHoe ypapaeHue. [laTh onpeaeneHne KaxIoMy WieHy
TIOJTYYHMBIIETOCSI BRIPAKCHHS

21 | Uzotepmuueckoe pacmmpenue raza. OObsCHUTE TEPMOJMHAMUYECKAN CMBICT BBIPAYKEHUS
=(oUyoV)n

22 | Anuabatuyeckoe pacimupenue rasa . Opdext Hxoyns-Tomcona

23 Oddext Jxoyns-Tomcona OObSICHUTH TEPMOAMHAMUYECKUN CMBICI BBIPAXKEHHUS T10p)r

24 | Croco0Obl CoxmKeHus ra3oB. Temneparypa HHBEpCHH

25 | Crioco0OsI cxmkenus ra3oB. Dddekt Jxoyms-Tomcona

26 | Ilonarue TepMoxuMuu. JHAO- U dK30mporiecchl. TermnoBoit aQdexT peakmu

27 | IlepBbIil 1 BTOPOH 3aKOHBI TEPMOXHMHUHU

28 | Cnoco0bl pacueTa TemioBoro g dexra

29 | CnencrBus u3 3akoHa [ecca

30 | 3aBHCHMOCTB DHTANBINU OT TeMIepatypsl. 3akoH Kupxrodda

31 | CooTHOUIEHHE MEKY SHTAIBIINEN U BHYTPEHHEN SHEpruei

32 | Kanopumerpuueckoe n3MepeHe BHYTPEHHEH YHEPTUU

33 | Bunsl sHTANBINIT

34 | Bropoii 3akoH TepMoarHaMUuKH. CaMOTIPOM3BOIBHBIE MPOIIECCH. DHTPOIHUS KaK CTaTUCTHYECKAst
byHKIHISA

35 | DHTpomnus Kak craTucTuieckas GyHKus . [lokaxure, 9T0 SHTPOMUS 00J1a/1aeT YKCTEHCHBHBIMH

CBOMCTBaMU




36 | Bropoii 3akoH TepmoauHaMuKd. CaMONIPOU3BOJIBHBIC MPOIECCHI. DHTPOIHUS KaK
TepMOIMHAMHYECKast PyHKIUS

37 | VI3MeHeHue HTPOINHU IPU U30TEPMUYECKOM PACIIUPEHUH ra3a 4yepe3 SHTPOIHIO -
CTAaTHCTUYECKYIO (YHKITHIO

38 | MI3MeHeHue SHTPOIUHU IPU U30TEPMUYECKOM PACIIUPEHUH ra3a 4epe3 SHTPOIHIO —
TEPMOJIMHAMHYECKYIO (DYHKIHIO (PYHKITHIO

39 | M3MeHeHue SHTPOIMYU IPU HArpEeBaHUU JJIs1 H300apHBIX MPOIECCOB (Uepe3 IHTAIBIUIO U
TEMJI0EMKOCTh

40 | Mi3MeHeHue >HTAIbIUH, TEIUIOEMKOCTH M SHTPONUH 1pu $Ha30BOM MEPEXoe

41 | OO0benuHEHHBIN 3aKOH TepMoanHaMuKU. BeiBon. HanpasnenHocTs nponeccos. OTpunareinbHas
pabora

IIkaJbl OleHKH 00pa30BaTeJIbHBIX J0CTHKEHUN
IIIkaJjia oleHKN BXOAHOT0 KOHTPOJISA, 0TYETA 10 JIadopaTopHOi padoTe:

3aureHo: 3a7aHue BBITIOJHEHO BEPHO, CJJAHO B YCTAHOBIICHHBIE CPOKHU
He 3auTeHo: 3aaHne HE BBINOJIHEHO, BBIMOJHEHO C OMMOKaMHU, KOTOpbIE TpeOyeTcs
WCIIPAaBUTh, WM CAAHO MOCJI€ YCTAHOBJIEHHOTO CPOKa
IIIkana olleHKH TecTa, IOMALIHEr 0 3aJaHNsl, KOHTPOJbLHOW padoThl
(olIeHMBAETCS B MPOIIEHTAX):

IIpoueHTsI TpeboBaHusi K 3HAHUSM
100-85 OTBeThl Ha IMOCTABJIEHHBIE BOIIPOCHI IOJHBIE, YETKUE U pa3BepHyTble. PemeHus 3anau
JIOTUYHBI, I0Ka3aTeIbHbl U IEMOHCTPUPYIOT aHAIMTUYECKUE U TBOPUYECKHE CIIOCOOHOCTH
CTYJICHTA.
84-70 JlatoTcs mOJHBIE OTBETHI HAa IOCTaBJICHHbIE BONpOCHL. [lokazaHO ymeHue BBIICIATH

IMPUYUHHO-CIICACTBCHHBIC CBA3H. HpI/I peiCcHuKU 3aaa4y AONYIICHBI HE3HAYUTCIIBbHBIC
OI_HI/I6KI/I, HCIIPABJICHHBIC C IIOMOIIBIO «HABOJAIINX) BOIIPOCOB ITPCIIOAABATCIIA.

69-60 OTBeTHI Ha BOMPOCHI U PEIICHUS MTOCTABICHHBIX 33/1a4 HEJOCTATOYHO TOJHBIC. JIoruka u
MOCJIEZIOBATEIbHOCTh B PEIICHUM 3aj7ad UMEIOT HapylleHHs. B oTBeTax OTCYTCTBYIOT
BBIBOJIbI.

Onenku B 6ayiyiax BBICUMTHIBAIOTCS ITyTEM MPOU3BENICHUS BEJIUYMHBI BHICTABICHHOTO
MIPOIICHTA JIJI KOHKPETHOTO BUJIA TEKYIIET0 KOHTPOJIS Ha MIPEABAPUTEILHO BBIICIICHHOE IS
HEro KOJMYECTBO 0aJUIoB (B Mpeenax pas3zena).

IIIkaJia OeHUBAHNS CTY/JAE€HTA HA dK3aMeHe MO0 JUCHUIUIHHE «Pu3ndecKasi XUMHU:

Banasl

(utoroBon OcBoenue
N o . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBON | KOMIeTEeHIUH
OLIEHKN)
100-85 [TponBunyThiii | OTBETHl Ha MOCTABIEHHBIE BOIPOCH! MOJIHbIE, YETKHUE U Pa3BEPHYTHIE.
YPOBEHBb Pemenust 3amad  JIOTMYHBI, JOKa3aTeIbHbl U JIEMOHCTPUPYIOT
AQHAIUTUYECKUE U TBOPUECKHE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlaroTcst TOJIHBIE OTBETHI HAa IIOCTABJIICHHBIE BOMNpPOCHL. IlokazaHo
YPOBEHBb YMEHME BBIJEIATH INPUUYUHHO-CIEACTBEHHbIE CBs3U. [lpu pemienun

3aga4 JONYHICHbI HE3HAYUTCIIBHBIC OHII/I6KI/I, HUCIIpaBJICHHBIC C
MMOMOIIBIO «HABOJAIINX>» BOIIPOCOB NPCIIOAABATCIIA.

69-60 bazoBblit ypoBenb | OTBETHI Ha BOMPOCH! M PELICHUS MOCTaBICHHBIX 3a7a4 HEAOCTATOYHO
nonHble. Jloruka M mocienoBaTeNbHOCTh B PEIICHUM 33Jad MMEIOT
HapymeHns. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, mnomyuuBmuii meHee 60 % oOT MakcMManbHOTO Oaiya 3a pasfen
JTUCITUTUINHBI WM TPOMEXKYTOYHYIO aTTECTAIIO0, CUNTACTCS HEATTECTOBAHHBIM IO JAHHOU
JTUCITUTUTHHE.




HTorosas olieHKa 1o 3K3aMEHY BBICTABIIAETCS MyTEM IMepeBojia HAOpaHHBIX OAJIJIOB B
COOTBETCTBHUH CO CIECAYIONMIEH TaOIHUIICH:

Orenka no 5-0ayuTbHOM mIKane COTYE QRO 0 [ e T Onenka ECTS
IK3aMEH

5 — «omauuHo» 90-100 A
85-89 B

4 — «xopoutoy» 75-84 C
70-74 D

3 — «yoosnemseopumenbHo» 65-69
60-64 E

2 — «Hey0081emeopUMeENbHOY) Memnee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecniedeHUue Y4eOHO TUCIUIINHBI
OcHoBHas IUTEpaTypa:
1. ®uznueckas xumus : yuebHoe nocooue / H. B. benoycosa, M. H. Bacunsena, H. C.

CumonoBa, A. @. llIumanckuii. — Kpacnosipck : COY, 2019. — 308 c. Pexum nocryna:
https://e.lanbook.com/reader/book/157661/#1

2. I'ameena, O. C. ®usnueckas ¥ KoJuiowaHas xumus : ydeOHoe mocodbue / O. C.
I'ameeBa. — 5-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2020. — 328 c. Pexum gocrtymna:
https://e.lanbook.com/reader/book/126711/#1

3. KymbikoB, P. M. ®usuueckas u KoyuiougHas XuMmus : ydeOHoe mocodue / P. M.
KymebikoB, A. b. UttueB. — Cankt-IlerepOypr : Jlanp, 2019. — 236 c. Pexum nocrymna:
https://e.lanbook.com/reader/book/116357/#9

JlonoJiHUTENbHAS TUTEpaTypa:
4. ®dusznyeckas W koyuiougHas xumus. I[lpaktukym : ydebHoe mocodue / II. M.

Kpyrisikos, A. B. Hymraesa, H. I'. Bunkosa, H. B. KomeBa. — Cankr-IlerepOypr : Jlans,
2013. — 288 c¢. — ISBN 978-5-8114-1376-8. — Tekcrt : anexTpoHHbil // JlaHb
AIICKTPOHHO-OMOIMOTeUHAS cUcTEMA. — Pexxum JIOCTYTIA:
https://e.lanbook.com/reader/book/5246/#5

5. Hurmarymumun, H. I'. @usnueckas u koionanas xumus : yuedHoe mocooue / H. T'.

Hurmatymmua. — 2-e u3a., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2015. — 288 ¢. —
ISBN 978-5-8114-1983-8. — Tekct : anmexkTpoHHbIi / JlaHb : 3M€KTPOHHO-OMOIMOTEUHAS
cuctema. — Pexwum moctyna: https://e.lanbook.com/reader/book/67473/#7
Y4ebHO-MeToAruecKas JIuTepaTypa

6. 3epuabimkuna A.A. . Mertoaudeckue ykazaHusl K MpakTuueckoud padore «Pacuer
HJIeaTbHBIX U pealIbHBIX Ta30By».- bamakoro: BUTU HUAY MU®U, 2020. — B anpobaruu

7. 3epupimkuHa A.A. . MeTonuueckue ykazaHUs K MPAKTHUUECKOW padoTe «3akoH
I'ecca u cneactBus u3 Hero.»- banakoso: BUTHU HUAY MUDU, 2020. - B anpobariuu

8. 3epubiiknHa A.A. . MeToaudeckue yka3aHus K pakTuieckor padore. « TermmoeMKocTb.
3akon Kupxrodda» - bamakoso: BUTHU HUSAY MUDU, 2020. - B anpobaruun

9. 3epubimikuHa A.A. . MeToauueckue YyKa3zaHUs K TPAKTHYECKOM paboTe.
«Hampasnennocts niporieccoBy - bamakoso: BUTU HUAY MU®U, 2020. - B anpobarun



https://e.lanbook.com/reader/book/157661/#1
https://e.lanbook.com/reader/book/126711/#1
https://e.lanbook.com/reader/book/116357/#9
https://e.lanbook.com/reader/book/5246/#5
https://e.lanbook.com/reader/book/67473/#7

10. TaranoBa B.A., TapanoBa C.A., I'epacumoBa B.A. MeTtonuueckue yka3zaHusi K
BBITIOJIHEHUIO J1a0opaTopHOU paboThl «OmnpeneneHrue KOJUYecTBa KPUCTALUIU3AIMOHHOU
BOJIbI METOJIOM JiepuBarorpadumn» - bamakoso: BUTU HUAY MUDU, 2017

11. 3epubimkuna A.A. . Metonudeckue ykazaHus K JJabopaTopHoil padote «OnpeneneHue
TETUIOTHI PA3JIOKECHUST HEOPTAHUIECKUX BEIIECTB METOAOM UGB (GEPEHITMATBHOTO TEPMUYECKOTO
aHanm3ay - banmakoso: BUTU HUAY MU®U, 2020 - B antpobatiu

12. TaranoBa B.A. MeTronudeckue yka3zaHUsl K BBIIIOJHEHUIO TaOOpPaTOpHON pabOTHI
«Kamopumerpus » - banakoso: BUTU HUAY MUDU, 2018

13. TaranoBa B.A., TapanoBa C.A., 'epacumoBa B.A. Meroanueckue ykazaHus K
BBIMIOJTHEHHIO J1ab0opaTopHOil padoThl «OnpeiereHne SHepTUr aKTUBAIMH TIPOIEcca METOIOM
muddepeHIaIbHO-TEPMUYECKOro aHam3ay - banakoo: BUTU HUAY MUDU, 2018

14. TaranoBa B.A., KombuibiioB B. B. Meroguueckue yka3aHus K BBITTOJTHEHUIO
naboparopHoit pabotel «lccnemoBaHre KWHETHKM PEAKIUU Pa3jOkKEHUS THOCEPHOU
KuUcaoTe» - banakoso: BUTU HUAY MUDU, 2016

15. TaranoBa B.A., Ilnuxumze C.A., KonbuibioB B.B. Meroauueckue ykazaHusi K
BBITIOJIHEHUIO JIA0OpaTOpHOU paboThl « «OmnpeneneHne dHEPruud akTuBanuu» - banakoBo:
BUTHU HUAY MU®U, 2016

IIporpammuoe obecnieuenue u UHTEepHET-pecypChbl:
1. TTO Microsoft Office PowerPoint 2007,

2. I1O Microsoft Office (WORD, EXCEL) 2010.
3. http://www.chemspider.com — mopras moncka W WHPOPMAIMHA O XUMHUYECKUX

COCONHCHUAX

4. http://www.chem.msu.su/rus/teaching/phys.html - VYueOnsle wmarepuansl 10
(hbU3NIECKON XUMUHU

5. http://students.chemport.ru/4phys.shtml - YueGHbIe MaTepuab Mo GU3UIESCKON XUMHUN

6. .https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departme
nts/physical_and_colloid_chemistry/metodicheskie-materialy.php - YaeGubie MaTepuais mo
(buznyecKor XuMuu

MarepuajabHO-TeXHHYECKOE o0ecneueHue y4eOHOM M CHUIIIMHbI
JlekimoHHBIE ~ 3aHATUSA  NOPOBOIMATCS B CHEUHAIM3UPOBAHHBIX  AyAUTOPUSX,

OCHAIIIEHHBIX MYJIbTUMEIUUHBIM 00OpyaoBaHueM. JIJis IpOBEIEHUS JIEKIIMU UCIIOJIb3yeTCs
MYJIBTUMEIUNHBIA KYpC JICKITUH, BUACO(DHIbMBI, MAKETHI U TIAKATHI.

[IpakTHueckne 3aHATHUS NPOBOIATCS B KOMIBIOTEPHBIX 3ajlaX, OCHAIIECHHBIX
HeoOxoauMbIM [10.

JlaGopatopHble 3aHATUS MPOBOASTCA B JIaOOpAaTOpHUM, OCHAIICHHOW CTaHIApTHBHIMU
KOMIUIEKCAMH OT€UECTBEHHBIX U 3apyOEKHBIX TPUOOPOB U YCTAHOBOK.

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU VISl CTY/IeHTOB

1. Ykazanus 175t poCIIyllIMBaHUs JIEKIUI

[lepen HawanmoM 3aHATHII BHHMATEIIbHO O3HAKOMUTHCA C YYEOHBIM TUTAHOM
MPOBEACHUS JIEKIIMN U CIIMCKOM PEKOMEHAOBAHHOM JIUTEPATYPHI.


http://www.chemspider.com/
http://www.chem.msu.su/rus/teaching/phys.html
http://students.chemport.ru/4phys.shtml
https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departments/physical_and_colloid_chemistry/metodicheskie-materialy.php
https://www.gubkin.ru/faculty/chemical_and_environmental/chairs_and_departments/physical_and_colloid_chemistry/metodicheskie-materialy.php

ITepen mocenieHreM OYEpPEIHON JIEKIIMA OCBEXHUTH B MaMSTU OCHOBHBIE KOHIEMIUU
IpOMJIEHHOTO paHee Marepuana. [loAroToBUTH TIpU  HEOOXOAMMOCTH  BOIPOCHI
npenoaaBatento. He Hafo onacatbcesi, 94TO BOMPOCKHI MOTYT OBITh MPOCTHIMHU.

Ha nekiun ocHOBHOE BHMMaHUE CIEAYyeT YAeIATh He popMysiaM U MaTeMaTHYECKUM
BBIKJIQJIKAM, a COACPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEACIICHUSM U MOCTAHOBKAM 3a/ady.

B mporecce u3ydeHHs JEKIIMOHHOTO Kypca HEOOXOJUMO IO BO3MOXHOCTH YacTo
BO3BpalIaThCsl K OCHOBHBIM TMOHSTHSIM M METOJIaM pelIeHusl 3ajad (3lech BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYJIEHTOB).

JKenaTenbHO MCIONB30BaTh KOHCHEKTHI JICKIIMH, B KOTOPBIX MCIOJb3YETCS TIPUHSATAS
npenojaaBaresieM cucreMa 0003HauYCHUH.

Jlns Gosiee mOAPOOHOTO M3YUECHHS Kypca clienyeT padoTaTh ¢ pPEKOMEHOBaHHBIMU
JTUTEPATYPHBIMU UICTOYHUKAMU U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. YKa3zaHus U y4acTUsl B IPAKTUYECKUX 3aAHATHIX

Ilepen mocelieHreM MNPAKTUYECKUX 3aHITUN YSACHUTH TEMY U CaMOCTOSITEIIbHO
M3YUYUTh CBSI3aHHBIC C HEW MOHATHUS U METObI PELICHUS 3a]1a4.

[lepen pemeHueM 3ada4 aKTHBHO Y4YacTBOBAaTh B OOCYXKICHHMH C IpEIojaBaTeieM
OCHOBHBIX MOHATHUM, CBA3AHHBIX C TEMOM MPAKTUYECKOTO 3aHSATHUSI.

B nporiecce penieHus 3ajad BECTH JUCKYCCHUIO C IpEIojaBaTeieM O MPaBHJILHOCTH
MIPUMEHEHUSI METOJIOB UX PEIICHUS.

[To BO3MOXXHOCTH CaMOCTOSITEJILHO JOBOJUTH PEIICHHE NpeasiaraeMblX 3ajad o
OKOHYATEJILHOT'O UTOTA.

B koHIIe MpakTUUYECKOTO 3aHSITUS TMPU HEOOXOAMMOCTH BBISICHUTH Y TMPENOJIaBaTes
HESICHBIC BOMPOCHI.

OcHOBHBIE Pe3yJIbTATHl BBITTOJIHEHUS pab0Thl HECOOXOAMMO pacredaraTh.

3. YkazaHus 1151 BBIMIOJTHEHUS 1a00paTOPHBIX paboT

CobOmtopat  TpebOoBaHUS TEXHMKM O€30MacHOCTH, I YEero MIpociayllaTh
HEO0OXOIMMbIE PA3bsICHEHUSI O MMPABUJIBHOCTH MOBEACHUS B JIAOOPaATOPUH.

[Tepen BbITONTHEHUEM J1aOOPATOPHON PabOTHI MPOBECTH CAMOCTOSATEILHO MOJATOTOBKY
K paboTe M3yUYUB OCHOBHBIC TEOPETUUYECKUE TMOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO st
OCMBICJICHHOTO BBITIOJTHEHHUS PaOOTHI.

B nporniecce BbImoHEHUST pabOTHI CIEAYET MOCTOSHHO OOIIATHCS C MPErojiaBaTeseMm,
HE JOMYyCKas M0 BO3MOKHOCTH HENPABUJIbHBIX JICHCTBUM.

OcHOBHBIE pe3yJIbTaThI SKCIIEPUMEHTOB HE00X0IMMO 3a(PMKCHUPOBATH B ITMCBMEHHOM BHJIE.

[Ipu cpaue 3adera mo paboTe MOATOTOBUTH OTYET O MpOJEIaHHOM pabdorte, Te
JTOJDKHBI OBITh OTPaYKEHbl OCHOBHBIE PE3YJIBTAThI U BHIBOBI.

4. YxazaHusl 1Jis BBIMOJHEHUS] CAMOCTOSITEIbHON pabOoThI

[Tonyunuts y mnpenojaBaTensl 3aJaHUE W CIHCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3ydyeHne  TEOPETUYECKUX  BOMNPOCOB  CIEAYET  MPOBOJAUTH IO  BO3MOKHOCTHU
CaMOCTOSITEIILHO, HO TIPH 3aTPYIHEHUSX 00paliaThCs K MPernoaBaTelio.

IToaroToBUTH MUCEMEHHBIN OTUET O IIPOJICTaHHOK padoTe.



[Ipu BbIMONHEHUH (GPOHTANIBHBIX 3aJaHUN MO YCMOTPEHUIO IpernojaBarelns padora
MOXXET OBITh OIllCHEHa 0e3 MUCHhMEHHOI0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE
BOIPOCHI, PU YCIOBUU aKTUBHOM CAMOCTOSITEIBHOM PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

MeToanuecKkue peKoMeHIaluu J1Jis IpenoaaBareJiei

1. Yka3zanus 11 npoBeAeHUs JICKIUN

Ha mepBoii BBOIHOM JIeKIIMK cleiaTh OOImUNA 0030p colepkaHUs Kypca U OTMETHUTH
HOBBIE METOJBI M MOAXOJbl K PELICHHUIO 33Ja4, PACCMATPUBAEMBIX B Kypce, JOBECTH IO
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy moaroroBke K JEKIIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAyMaTh IUIAH €ro
IPOBEIECHUSA, COJIEPKAHUE BCTYIHTEIBHOW, OCHOBHOM M 3aKIIOUUTEIIBHOW YacTH JIEKLUU,
O03HAKOMHUTHCSI C HOBHHKAMH YY€OHOH W METOJAMYECKOW JUTEPaTyphl, ITyOJIUKAITUSIMU
MEPUOINYECKOM TEeYaTH IO TeMe JIEKUMOHHOro 3aHATHs. Ilepen M3moKeHHEM TEKyILEro
JIEKIIMOHHOTO MaTepralia HalIOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTBHIX HA MPEIbIIYIINX
nexkuusix. C 3TOM LENpl0 3aJaTh HECKOJBKO BOIMPOCOB ayJIUTOPUM M OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B Xxoae JEKIIMOHHOTO 3aHATHA IMpernojaBaTelb JOHKEH Ha3BaTh TEMy, y4eOHbIE
BOIIPOCHI, 03HAKOMHUTH CTYJEHTOB C MEPEYHEM OCHOBHOW M JOTOJHUTEIBHOW JUTEPATypPhI
o Teme 3aHATUs. PackpeiBas cojepkaHue y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAaHUE
CTyICHTOB Ha OCHOBHBIX KaTEropusix, SBJICHUAX U TMpoleccax, OCOOECHHOCTSIX HX
MpOTeKaHusl. PacKpbIBaTh CYITHOCTh M COJIEPKAHUE PA3TUYHBIX TOYEK 3PEHUS] U HAYUYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Crnenyer apryMeHTUPOBAaHO OOOCHOBAaTh COOCTBEHHYIO IO3UIUIO [0 CHOPHBIM
TEOpEeTUYeCKUM BorpocaM. [IpuBoauTh mnpumepsl. 3afaBaTh N[O XOAY H3JIOKECHHS
JIEKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOIMPOCHI M CaMOMY JaBaTh HAa HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEILHON JEATeIbHOCTH CTYJIEHTOB, MOBBIIMICHUIO HX
BHMMaHUs M HMHTEpeca K Marepuaiy JIEKUUHU, ee coaep:kaHuio. [IpernopaBarenb HOIKEH
PYKOBOJUTH paOOTOM CTYAEHTOB [0 KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO Marepuala,
MOAYEPKUBATH HEOOXOUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHUIN M3ydaeMoin
TEeMbI, 0CO0O BBIIEISAA, KaTErOpHalbHBIA amnmapar. B 3akiIro4uTeNbHOW YacTH JIEKIUH
HE00X0IMMO C(HOPMYIMPOBATH OOIIME BHIBOABI IO TEME, PACKPHIBAIOIINE COJICPIKaHUE BCEX
BOITPOCOB, TTOCTABJICHHBIX B JICKIIUU. OOBABUTH TUIAH OYEPETHOTO MPAKTHYECKOTO 3aHSATHUSA,
JaTh KpaTKUE PEKOMEHJAUUM IO TMOJATOTOBKE CTyAEHTOB. OmnpeneinuTtb MECTO U BpeMs
KOHCYJIbTAIMH CTYJICHTaM, MOKEJIaBIIUM BBICTYIIUTh C JIOKJIaJlaMHu U pedepaTaMi.

Ha nocnenneit nekiuu yaenuTb BpeMs Juisi 0030pa Hauboliee BaXKHBIX MOJIOKEHHH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 715l IPOBEJCHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MTPAKTUYECKOTO 3aHSATHS.

OO6CynuTh OCHOBHBIC MTOHSTHUS, CBI3aHHBIE C TEMON IPAKTUYECKOTO 3aHSITHSI.

B mpormecce peiieHus 3a7ady BECTH JHUCKYCCHUIO CO CTYJIEHTaMU O MPaBUIBHOCTH
MIPUMEHEHUS TEOPETUUECKUX 3HAHUH.



OtMeyaTh CTYACHTOB, Hauboyiee AaKTHBHO YYacCTBYIOIIMX B pEIICHUH 3a1ad4 U |
JTUCKYCCHSIX.

B KOHIIe MPaKTU4eCcKOro 3aHATHS 331aTh ayIUTOPHU HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB.

3. YKa3zaHus Juis IpOBEICHUS J1a0OPATOPHBIX 3aHATHII.

CobmiogaTh TpeOOBaHWS TEXHUKH OE30MaCHOCTH M MPOBOAUTH HEOOXOIUMBIE
pa3bsCHEHHS O PABIJILHOCTH MOBEACHUS B 1a00PAaTOPUU.

[lepen BbImOMHEHHEM J1a0OPAaTOPHOM pabOTHl NPOBEPHUTH CTENEHb TOTOBHOCTU
CTY/I€HTOB, HAIIOMHUTH U OOCYTUTH OCHOBHBIE TEOPETUUECKHE MOJIOKEHHSI, 3SHAHUE KOTOPBIX
HEOOXOIMMO JJI OCMBICJICHHOTO BBITIOJTHEHHUS padoT.

B mporiecce BbIMonHEHUsT pabOTHI ClIEAyeT MOCTOSHHO OOLIAThCs CO CTyASHTaMH, HE
JOMYyCKas [0 BO3MOKHOCTH MX HETIPaBHIIbHBIX JICHCTBHIA.

TpebGoBaTh, 4TOOBI OCHOBHBIE PE3YJIbTAaThl IKCHEPUMEHTOB OBLTH 3a(UKCHUPOBAHBI
CTYJCHTaMH B MIMCbMEHHOM BH/IE.

[Ipu npueme 3auera no padboTe TpeOOBATH OTUYET O MPOJICIIAHHONW padoTe, I/ie JOJIKHBI
OBITH OTpa’KEHBI OCHOBHBIE PE3yIbTATHI U BHIBOJIBI.

4.Yka3aHUs 110 KOHTPOJIIO CAaMOCTOSATEIBHON PabOTHI CTYJICHTOB

[To ycmoTpenuio npenojaBaTes 3a/laHue Ha CaMOCTOSITENIbHYIO pabOTy MOXET OBbITh
VHAVBUAYAJIbHBIM WX (POHTAIBHBIM.

[Tpu ncmonb30BaHNN WHANBUAYAIBHBIX 3a/1aHUi TPeOOBATh OT CTYACHTA MMChMEHHBIN
OTYET O MPOJEIAHHOM padoTe.

[Ipu mpumeHennn (POHTATBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXICHHUS CO
CTYJCHTaMH OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUH.

C 1enpl0 KOHTPOJSI KauecTBa BBINNOJIHEHHUS CaMOCTOSTENbHON paboThl TpebOoBaTh
WHAUBUAYAJIbHbIE OTYETHl (JIOMYCTUMO BMECTO MHCbMEHHOTO OTYeTa MPUMEHSThH
VHAUBHUAYaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma cocTtaBiieHa B coOTBEeTCTBUU ¢ Tpeboanusmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTebHOM MPOTrpaMMbl M0 HANPABIECHUIO MOJATOTOBKU
18.03.01 «XuMuueckast TEXHOJIOTHUSD.

Pabouyro mporpamMmy cocTaBuI @ JIOLICHT, 3epHBIIIKHHA A. A.
Penenzent %[5;& noueHrt, 3yoosa H.I'.
K /

ITporpamma onob6pena Ha 3aceganun Y MKH 18.03.01 «XuMudeckast TEXHOJIOTHS» OT
15.11.2021 rona, mpotokomn Ne 2.
;Z/"’
[Ipencenarens yueOHO-METOINYECKON KOMUCCUM v Yepuosa H.M.



