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1. HEJM U 3AJAYM JUCLHUANJINHBI

1.1. Heaun aucuMnauHbl: GOPMHUPOBAHUE Yy CTYJACHTOB TEOPETHYECKHX 3HA-
HUIl U MPaKTUYECKUX HABBIKOB B 00JIacTU (PU3MUECKONW XUMUU MaTEpHajoB U IMPO-
LIECCOB 3JIEKTPOHHOW TEXHUKH B CBSA3M C 33J]a4aMH U COBPEMEHHBIMU TPEOOBaAHUSIMU
ITOJTYTIPOBOJHUKOBOTO MAaTEPUAIIOBEICHHS U1 MUKPOIJIEKTPOHUKH.

1.2. 3agaun ocBOEeHUS TUCIUIJINHBI.

— chopMUpOBaTh MPECTABICHUS 00 OOIMX (PU3HKO-XUMHUUYECKUX 3aKOHOMEP-
HOCTSIX, JISXKAIUX B OCHOBE TEXHOJIOTHYECKHUX MPOIIECCOB MOJYyYCHHUSI MaTEPUAJIOB U
CTPYKTYP MHKPOIJICKTPOHUKH,

— YCTAaHOBUTh B3aMMOCBSI3b MEXKIY COCTaBOM, CTPYKTYpOW, CBOMCTBaMH U
YCIIOBUSIMU CUHTE3a MOJYITPOBOIHUKOBBIX MaTEPUATIOB U CTPYKTYP;

— JaTh TPEACTABJICHUE O TEHJICHIIUSX PAa3BUTHS, OCHOBHBIX HAIMPABJICHUSAX U
MeToJax (PU3MYECKOM XMMHUU B CBA3M C COBPEMEHHBIMU TPEOOBAHUSMH MHKPO-
AIEKTPOHUKH.

2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII

Huctunnuna b1.0.28 «®Duzuyeckas XuMus MaTepuaioB U MPOIECCOB JJICK-
TPOHHOW TEXHUKW» OTHOCHUTCS K JUCIMIUIMHAM 00s3aTelIbHON yacTu Osioka b1 yueo-
HOTO ILIaHA.

3. MIEPEYEHD IUVIAHUPYEMBIX PE3YJIbTATOB OBYUEHHUS
MO IV CHUTIJINHE

IIpouecc nzyuenus: AUCHUIUIMHBL « DU3ndeckas XUMHUsI MaTEpUaioB U IpoIiec-
COB JJICKTPOHHOW TEXHUKHW» HaIpaBlieH Ha (POpPMHUPOBAHUE CICIYIOMIMNX KOMIETEH-
1107058

OIIK-1: crtocobeH MCIONB30BaTh MOJIOXKEHHS, 3aKOHBI 1 METOIbI €CTECTBCHHBIX
HAyK ¥ MaTeMaTUKHU I PEIICHUS 3a]1a4 MHKEHEPHOH 1eATeIbHOCTH;

OIIK-2: cnocobeH caMOCTOSITEIEHO MPOBOJUTH IKCIIEPUMEHTATBHBIE MCCIIEI0-
BaHUs U UCIIOJIb30BaTh OCHOBHBIC MPUEMBI 00Opa0OTKH U MPEJCTABICHUS MMOTYYCHHBIX
JTAaHHBIX.

Kommne- Pe3yabTaThl 00yueHUs, XapaKTepU3ywume

TEHIUA copMHUPOBAHHOCTH KOMIIETEHIIUH
OIIK-1 |3HaTh OCHOBHBIE TEOPETUUCCKUE MOOKEHUS (PU3NIECKON XUMUHU, XU-
MHUYECKON TEPMOJINHAMUKYU U KUHETUKHU; OCHOBBI TEOPUU XUMHUUYECKOM
TEPMOJANHAMUKY; BIMSIHUE KOHLIEHTPAI[UU, TEMIIEPATYPhI U TABJIICHUS
Ha PaBHOBECHE XMMHUYECKOU PEaKInu;
yMeTb HCIIOJb30BaTh CIPABOYHBIC 3HAYEHHUS CTAHJIAPTHBIX TEPMOIH-
HAMHUYECKUX (YHKIHUN 1JIS MPOBEICHUSI pacue€TOB TUIMYHBIX MPOIIEC-
COB TOJIYIIPOBOJHUKOBOM TE€XHOJIOTHH;
BJIa/IeTh METO/IaMH TEPMOJIUHAMHYECKOTO aHalM3a XUMUYECKUX U (a-
30BbIX PABHOBECH.




OIIK-2 |3HaTh OCHOBHI TEOPUU U IPAKTUKH (PA30BOTO PABHOBECHST; TPUHITUIIBI
MOCTpOeHUs (Ha30BBIX AUATPAMM; OCHOBBI MOJICITHPOBAHUS TEXHOJIOTH-
YECKUX TMPOIIECCOB MTPOU3BOACTBA MOTYIPOBOIHUKOBBIX MAaTEPHUAJIOB U
pruOOPOB;

yMeThb WCTOJB30BaTh JUArpaMMbl COCTOSIHHS JUIsl BBIOOpA YyCIIOBUU
MIPOBECHHMSI TIPOIIECCOB MOTYUYCHHSI, OYMCTKH U JIETUPOBAHUS MTOTYIIPO-
BOJIHUKOBBIX MaTEpHaJIOB;

BJaJeTh METOJIMKON aHajan3a W BhIOOpA ONTHUMATBHBIX YCIOBHH IMPO-
BEJICHHSI TEXHOJIOTHYECKHX MPOIIECCOB.

4. OFBEM JIMCLUTUIMHBI (MOYJIS)
O6H_[aﬂ prI[OeMKOCTB AUCILHUITIIINHBI «CDI/I?)I/I‘ICCKEUI XUMUA MaTCpI/IaJIOB 51 HpO-
IISCCOB 3HeKTpOHHOﬁ TCXHUKHN>» COCTABJISICT 3 3a4YCTHBIC CINHUIIBI.

Pacrnipenenenne Tpy10€MKOCTH AUCHMIUIMHEI ITO BUAAM 3aHATHI

Ounas popma 00yueHust

Bun yueOHoM paboTh Bcero CemecTpsl
4yacoB 2
AyauTopHbIe 3aHATHS (BCEro) 50 50
B tom uncre:
Jlexiun 34 34
ITpaktrueckue 3ausatus (113) 16 16
CamocrosiTesibHas padoTa 58 58
By npoMexxyTOYHOM arTecTaluu - 3a4eT + +
OO6m1as Tpy10€MKOCTh gac 108 108
3a4. e/I. 3 3

3aouHasi popma o0yueHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 4
AyAUTOpHbBIE 3aHATHS (BCEr0) 6 6
B Tom uucre:
Jlexumn 4 4
ITpaktnueckue 3austus (113) 2 2
CamocrosiTesibHas padoTa 98 98
KoHntposibHas pabota + +
Yacel Ha KOHTPOJIb 4 4
By npoMexyTOUHOM aTTecTaluy - 3a4ET + +
OO6m1as Tpy10€MKOCTh gac 108 108

3ad4. eI. 3 3




5. COJEPKAHME JJUCHUTITUHBI (MOYJIST)

5.1 Conep:xanue pa3aesioB JTUCHHMILIMHBI U pacnpeaejeHue TPYA0eMKOCTH
o BUIaM 3aHATHI

o4yHasi popma 00yueHust

Ne [HaumenoBanue Conepoanmue pazena Texu [Ipax. CcPC Bcero,
/1 TEMBI 3aH. qac
1 [Xumuueckas |OOLIME MOHATHS U ONIPeaesICHUS GU3NIECKON XuMuH. TepMoInHAMUYECKUE
TEpPMOANHAMH- |CHCTEMBI, POLECCHI, (GYHKUUS COCTOSIHUS nporiecca. [lepBoe Hauano TepMoau-
ka. Tepmoau- |Hamukm. TeruroeMKoOCTh. 3aBHCHMOCTH TEIDIOEMKOCTH OT TeMIIepaTyphl. Teruio-
HaMHUYECKUH  |eMKOCTb ra30B M TBepbIX Tel. 3akoH ['ecca. TemnoBoii addexT mporeccos.
METO]] OIuca- |3aBHCHMOCTB TEIUIOBOTO 3¢ dekTa oT Temreparypsl. OnpeneneHne TeMiepa-
HUS CBOMCTB  |TypHOI 3aBHCHMOCTH TEPMOHMHAMIYECKUX CBOHCTB HHANBHIYaJIbHBIX Be-
MaTepuanoB |mecTB. Bropoe Hauano TepmoanHamuku. Bropoe Hayano TepMoIHHAMUKH IS
00paTHMBIX U HEOOPATHMBIX IPOLIECCOB. DHTPOMUS. VI3MEHEHUE SHTPOIIHH —
KpUTEPUH paBHOBECHS W HAIpaBJieHUs nporecca. DHeprust [ u66ca, I'enbm-
ronblfa. Xapakrepuctaudeckue pyHkuun. Y paBaenue ['u66ca-I' enpMromnpiia. 12 2 14 28
TepMoauHaMuUecKkne NOTeHIMAIBL. TeMnepaTypHast 3aBUCHMOCTb TepMOANHA-
MHYECKUX (QyHKIMH MpH HATHYNK (a30BbIX [IEPEX00B. DHTPOIHHHBIA KpUTe-
pHii CaMOIIPOM3BOJILHOTO TIpolecca. TepMoauHaMuKka (a3 nepeMeHHOTo CoCTa-
Ba. XMMHYECKIH ITOTESHIINAJT UlealbHOro rasa. [lapunanbsHble MOJISIpHBIC BEJU-
YHHBI M UX 3HAUCHUE B TEPMOANHAMHKE pacTBOpoB. Y paBHeHue ['m66ca — [Iio-
reMa. MneansHble, pefebHO pa3OaBIeHHbIE, HEUICATbHBIE PACTBOPHI. 3aKOHBI
Payns, I'enpu. Temneparypsl 3aMep3aHust 1 KUTIEHUS! pacTBOpoB. PacTBopu-
MOCTB TBEpbIX BemecTB. PacueT TeMnepatypHoro ko3¢ uiireHTa TemioBoro
3¢ hexTa XUMHUECKON pEaKkIu.
2 |Xumnueckue |TepmoanHaMKKa XUMHYECKAX PABHOBECHIA. 3aKOH JeiicTByrommMX Macc. KoH-
paBHOBEeCHs B |CTaHTa paBHOBECHS U CTaHAApTHAs SHeprus [ mo0ca XMMHYECKOH peaKkiuH.
TEXHOJIOTHH | XHMMHUYECKOE PaBHOBECHE B T€TEPOreHHBIX cucteMax. OnpeaeneHne HapaBie-
MOy YCHUS HHS XUMHUYECKOH PeaKkIiy B PAaBHOBECHBIX YCIOBHUSX. Y PaBHEHUE H30TEPMBI, 8 4 16 28
HONYTIPOBOA-  |M300aphl, H30XOPBI XUMUUECKOH peakiuy. BiausHue naBneHns Ha paBHOBECHE
HHUKOBBIX Ma- |xummdeckoil peakunu. Tperse Hadano TepMoauHaMuky. KoHcTanTa paBHOBe-
TepHaIoB cHs XUMHYecKoi peaknun. Onpenenenue coctaBa paBHoBecHit cmecu. Ompene-
JICHHE HAIpaBJICHHUs XUMHYECKOI peakluy B HEPAaBHOBECHBIX YCIOBHSIX.
3 |DazoBble paB- |Da3oBble MpeBpaleHNs B reTepOreHHbIX ciucteMax. [Ipasuno a3 'nboca. du-
HOBECHS B 3UKO-XUMHIECKHH M TEPMHUUECKUH aHATM3bL. JlarpaMmMa COCTOSIHUS IBYXKOM-
MONYTIPOBOA- |IMOHEHTHBIX CUCTEM C TBEPJIBIMH PACTBOPAMH, KOMIIOHEHTHI KOTOPBIX B3aUMHO
HHUKOBOH TeX- |HEOrpaHMYEHHO M OTPAHUYCHHO PACTBOPUMEL J[ByXKOMIIOHEHTHBIE CHCTEMBI C
HOJIOTHH HEOTPaHNIEHHOH PaCTBOPUMOCTBIO B TBEPIOM COCTOSTHUN. CHCTEMBI C TIOJTHOM
B3aHMHOIT HEPaCTBOPUMOCTBIO M OTPAaHUYEHHOH PacTBOPHMOCTBIO B TBEPIAOM
coctostHUH. CHCTEMBI ¢ KOHTPYIHTHO U MHKOHTPYIHTHO IUIABSIIIUMHCS XHUMH- 12 8 29 42
YEeCKHMH COeTMHEHUSIMH. CHCTEMBI C KOHIPYIHTHO M MHKOHT'PYJHTHO IIIaBsi-
IIAMHCS] XUMHYECKHMH COSTMHEHUSIMH. TepMOIMHAMUKA KUAKUX JIETYIHX
cMecel. JlparpaMMbl COCTOSTHHSI JKHIKHUX JIETYUHX CMecel ¢ HeOrpaHHYeHHOH B3a-
WMHO¥ pacTBOPUMOCTBIO KOMIIOHEHTOB. 3akoH KoHoBanosa. Jleryaune cmecu ¢
HEOTPAaHWIEHHO, OTPAHUIECHHO U MIPAKTHIECKH B3aNMHO HEPaCTBOPUMBIMHU
KUJKAMH CMeCSIMU. JlTarpaMMBbl COCTOSTHUSI OTPAHNYEHHO PACTBOPUMBIX U TIPaK-
THYECKH B3aHMHO HEPaCTBOPHMBIX SKHIKHUX JIETYUHX CMECeH.
4 |Tepmonuna-  |IIpUHIMIT KWHETHYECKOTO OMHMCAHUS TEXHOJIOTHUECKUX MporieccoB. O600ImeH-
MHKa HeoOpa- |Hoe ypaBHeHUe mepeHoca napamerpa. [IoTok — OCHOBHAs XapaKTepHUCTHKA CH- 2 2 6 10
THUMBIX IPO- creMbl. J{udQpy3noHHBIN, KOHBEKTUBHBIA U IEPEXOAHON MOTOKH. VICTOYHUKH U
IECCOB CTOKH cHCTeMbl. KIHeTHKa XUMHIECKHUX pPeaKIHii.
Hroro| 34 | 16 58 108
3a0uHas popma o0ydyeHusi
Ne HaumeHoBaHHEe TEMbI Cogepxanue pasjena Jlexn Tpat. CPC Beero,
/1 3aH. qac
1 |Xumnuaeckas Tepmonn- |OOmue TOHATHS U ONIpeeNieHusT GU3MIecKoil XuMuH. TepMoauHa-
HamuKa. TepMoauHaA-  [MHYECKHe CHCTEMBI, poLecchl, GYHKINS COCTOsIHU mpotecca. [lep-
MHYECKHI METOJI OIM- |BOE Ha4Yajo TePMOAUHAMHUKH. TemIoeMKOCTb. 3aBUCHMOCTb TEILIOEM-
CaHHUs CBOICTB MaTepu- |KOCTU OT TeMIepaTypsl. TenI0eMKOCTb Fa30B U TBEPABIX Tel. 3aKOH 2 - 10 12

ajJloB

['ecca. TemnoBoit 3¢ dekT mpoueccoB. 3aBUCUMOCTh TEIIIOBOTO (-
¢bekra oT Temnepatypsl. Onpe/ieneHne TeMnepaTypHOi 3aBUCUMOCTH
TEPMOIMHAMHYECKHX CBOMCTB HHIMBUAYAIBHBIX BelecTB. Bropoe




HavaJo TepMOAMHAMHKU. BTopoe Hauano TepMOAMHAMUKH s 00pa-
TUMBIX U HEOOPATHMBIX MPoIecCOB. DHTpomnus. FI3MeHeHne sHTpo-
MUY — KPUTEPUH paBHOBECHS M HAaIpaBJIEHHs Ipoliecca. DHeprus
I'm66c¢a, 'enpmromneia. Xapakrepuctiudeckue GyHKIUH. Y paBHEHHE
I'm66ca-TI'ensmronbna. TepMoanHaMUYIecKHe MOTEHIHANEL. TeMmepa-
TYpHasl 3aBHCUMOCTb TEPMOJUHAMUYECKAX (QYHKIUH P HATHIAT
(ha30BBIX MEPEX0J0B. DHTPONUHHBII KPUTEPHI CAaMOIIPOM3BOJILHOTO
npouecca. TepMoanHamMuka (a3 MepeMeHHOTO COCTaBa. XUMUYECKUH
MOTEHIMAl MAEAIBHOTO Ta3a. [lapiuansHbie MOJISIPHBIE BETHYUHBI 1
HX 3HAUYCHHUE B TEPMOJAMHAMUKE pacTBOPOB. YpaBHeHue ['n00ca —
[rorema. MneanbHble, IpeaenbHO pa30aBieHHbIC, HeUIealbHbIE pac-
TBOpBL. 3akoHsbl Payis, ['enpu. TemnepaTypsl 3aMep3aHusl U KUIICHUS
pactBopoB. PacTBOpuMOCTS TBepbIX BelecTB. Pacuer Temneparyp-
HOTO K03 QHINEeHTa TeII0BOro 3 dexTa XUMUIECKOH peaKIlH.

2 |Xumugeckue paBHOBe- |TepMOIMHAMHKA XMMHYECKHX PABHOBECHH. 3aKOH JCHCTBYIOIINX
cHsl B TEXHOJIOTHM Mo-  |Macc. KoHcTaHTa paBHOBeCcHs U CTaHaapTHas dHeprus ' mb0ca xumu-
Jy4eHHUs MOTYNPOBOA- |deCKOl peaknuu. XUMHIECKOE PABHOBECUE B TE€TEPOT€HHBIX CHCTE-
HHUKOBBIX MaTepuanoB |max. OmpezeneHue HampaBIeHUs XUMHIECKOH peaKIUi B paBHOBEC-
HBIX YCJIOBHUSIX. YpaBHEHHE H30TE€PMBI, H300apbl, H30XOPbl XUMHYe- 2
CKOM peakiuy. BiusHue naBneHys Ha paBHOBECHE XMMUYECKOH pe-
akuu. Tperbe Hauaso TepMoauHaMUKU. KoHCTaHTa paBHOBECHS
XUMHUYecKoi peakiuu. OnpeneneHue cocTaBa paBHOBECUH CMECH.
OmnpeneneHne HaPaBICHUs XUMUYECKOH PeaKIK B HEPAaBHOBECHBIX
YCIOBHSX.

3 |®asossie paBHOBecust B |Pa3oBbie MpeBpalileHns B TETEPOreHHbIX cucTemMax. [IpaBuino ¢a3
HOYNIPOBOAHUKOBOH  [['M6Oca. PM3HKO-XMMHYECKUI B TepMUUECKU aHau3bl. J{narpaMma
TEXHOJIOTHH COCTOSIHUSI IBYXKOMIIOHEHTHBIX CUCTEM C TBEPJBIMH PACTBOPAMU,
KOMIIOHEHTBI KOTOPBIX B3aHUMHO HEOIPAHUYEHHO U OIPaHUYEHHO
pacTBOpUMBI. [IByXKOMIIOHEHTHbIE CUCTEMBbI C HEOIPaHUYECHHOH pac-
TBOPHUMOCTBIO B TBEPAOM COCTOSHHU. CHCTEMBI C TIOJTHOH B3aHMHOIT
HEepPacTBOPUMOCTBIO ¥ OTPAaHUUEHHOI PaCTBOPHMOCTBIO B TBEPIOM
cocTostHUH. CHCTEMBI ¢ KOHTPYIHTHO U HHKOHTPYIHTHO IIIABSIIIMH-
Cs1 XUMUUECKUMHU coeMHEHIAMH. CHCTEMBI ¢ KOHTPYHTHO M HHKOH-
TPY3HTHO IUIaBAIIUMUCA XUMHUCCKUMU COeJUHEHUAMU. TepMoauHa-
MUK JKUJIKUX JIETY4UX cMecel. [luarpaMMbl COCTOSHHUS XKUIKHX JIETY-
YHX cMecel ¢ HeOrPaHUYEHHOM B3aUMHOM pacTBOPUMOCTBIO KOMIIOHEH-
T0B. 3akoH KoHoBasoBa. JleTyune cMecH ¢ HEOrpaHHUUEHHO, OTPaHU-
YEHHO U NMPAKTUYECKH B3aUMHO HEPACTBOPUMBIMU KUJIKUMH CMECH-
MH. JlparpaMMBbI COCTOSTHISI OTPAaHUYEHHO PACTBOPUMBIX U IIPAKTHIECKH
B3aMMHO HEPACTBOPHUMBIX JKHIKHX JIETYHIHX CMECEH.

4 |Tepmoaunamuka HeoO- |[IpHHIMI KHHETHYECKOTO OMUCAHHS TEXHOJIOTHYECKHUX MTPOLIECCOB.
paTUMBIX IPOLIECCOB O06001eHHOe ypaBHEHUE TIepeHoca nmapameTpa. [IoTok — ocHOBHas
XapakTepuCTHKa cucTeMsbl. [{nbdy3noHHBIN, KOHBEKTUBHBIN U Iepe- - 2 18 20
XO0JHOH motoxu. McTouHuky U cToku cucteMsl. KuHeTnka Xxumude-
CKHX peakuuil.

Bcero| 4 2 98 104
Konrtpoan 4
Hroro 108

5.2 [lepeyennb 1a00paTOPHBIX padoT
He npexycMoTpeHO yueOHBIM TIJIaHOM.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBUM ¢ y4eOHBIM TIAHOM OCBOCHHE IUCHUILIUHBI «Dusmdeckas
XUMUSI MaTepUaJIOB U MPOIECCOB AIEKTPOHHON TEXHUKW» HE MPETyCMaTpPUBACT BBI-
MOJIHEHHE KYPCOBOTO MpOeKTa (paboThl) MM KOHTPOJIBHOM pabOTHI.



7. OUEHOYHBIE MATEPHAIBI JUISI TIPOBEIEHUST
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOLIUXCS MO
JTUCHUIIJIMHE (MOJYJIIO)

7.1. Onucanue nmokasaresei u KpUTEPpUEB OUCHUBaAHUA KOMHeTeHIII/Iﬁ Ha
PA3JINYIHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHuEC IITKAJ ONCHUBAaHUSA

7.1.1 JTan TeKyuero KOHTpoJst

PCBYJIBTaTBI TCKYIICI'O KOHTPOJIA 3HAHUM U MEXCECCUOHHOM aTTcCTaluu o1 c-
HHUBArOTCA I10 cnezxy}omeﬁ CHUCTCMC.

«aTTCCTOBAH»,
«HC aTTCCTOBAH).

Komme-
TEHIHUS

Pe3yabTaTnbl 00yueHusi, XapaKTepu3youue
copMUPOBAHHOCTH KOMIIETEHIIHHU

Kpurtepun
OlLICHUBAHUS

ATTecTOBaH

He aTTecToBan

OIIK-1

3HATh OCHOBHBIE TEOPETUYECKUE MOJI0KEHUS
(hU3NUECKON XUMHU, XUMHUYCCKON TEPMOIH-
HaMHKHU U KUHETHKHU; OCHOBBI TEOPUU XUMHU-
YECKOW TePMOJAMHAMUKH; BIUSHUE KOHLICH-
Tpaluu, TEMIIEpaTyphl U TaBJICHUS Ha paB-
HOBECHE XUMHUYECKOU PEaKINu;

AxTuBHas pabo-
Ta Ha MpaKTHYe-
CKHUX 3aHATHAX

Brimonnenue paboT B
CPOK, IIPElyCMOTpPEH-
HBII B pabouux npo-
rpammax

Hesrinonnenue pa-
00T B CpOK, TIpe/y-
CMOTpPEHHBIH B pabo-
YUX IporpaMmmax

YMeTb HCIIOJIb30BaTh CIIPABOYHBIC 3HAYCHUS
CTaHJAPTHBIX TEPMOJIUHAMUICCKIX (QyHK-
IIUH 1715 TIPOBEACHHS PACcUYeTOB THITHIHBIX
MIPOIIECCOB MOYIPOBOJHUKOBON TEXHOJIO-
TUH,

Pemrenue cran-
JAPTHBIX TIPaK-
THYECKMX 3a7a4

Brmmonaenne pabor B
CPOK, TIPEIyCMOTPEH-
HBIH B pabodnx mpo-
rpammax

Hesbinonuenue pa-
00T B CPOK, TIpey-
CMOTPEHHbI B pado-
YHX [IPOrpaMmax

BJIQ/IETh METOJaMH TEPMOIUHAMHYECKOTO
aHalTN3a XUMHYECKUX 1 (Da30BBIX paBHOBE-
cHid.

Pemenne npu-
KJIQHBIX 3a/1a4
B KOHKpPETHOM
MpEeAMETHOMN
00nacTu

Bermonaenue padot B
CPOK, IIPeTyCMOTpPEH-
HBII B pabodux mpo-
rpammax

HeBrmonxenue pa-
00T B CpOK, TIpeay-
CMOTpEHHBIII B pabo-
YHX IporpamMmmax

OIIK-2

3HATh OCHOBBI TEOPHH U TIPAKTUKH (pazoBOro
PaBHOBECHSI; IPUHILIMIIBI TOCTPOEHHS (Ba3o-
BBIX JUarpamMm; OCHOBbI MOJIEIIUPOBAHUS
TEXHOJIOTHYECKUX IPOLIECCOB ITPOU3BOJICTBA
TOJTYIIPOBOJHUKOBBIX MaT€pPHaIoOB U MPHOO-
POB,

AxTuBHas pabo-
Ta Ha MpaKTu4ic-
CKHUX 3aHATHUAX

Brimonuenue paboT B
CPOK, IPETyCMOTPEH-
HEBIN B pabounx mpo-
rpamMMax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBIH B pabo-
YuX MporpaMmmax

YMeThb UCIIOJIb30BaTh JUArPaMMBbl COCTOSHUS
JUIsl BBIOOpA yCIIOBUI IIPOBEAEHHS IIPOLIECCOB
MOJTyYSHHsI, OUUCTKHU M JISTUPOBAHUS IOy~
MPOBO/IHMKOBBIX MaTE€PHAJIOB;

Pemenue cran-
JAPTHBIX NPaK-
THUYECKHX 33124

Beimonuenue paboT B
CPOK, IIPElyCMOTPEH-
HBII B pabounx mpo-
rpaMMax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpEHHBII1 B pabo-
YHX IPOrpamMmax

BJIAJ1€Th MCTOZ[I/IKOI\/'I aHaJiu3a u BLI60pa OoI1-
THMaJIbHBIX YCJ'IOBI/Iﬁ MMPOBCACHUSA TCXHOJIO-
THYCCKUX MPOLECCOB.

Pemenue npu-
KJIaJHbIX 3a/]a4 B
KOHKPETHOU
MpeAMETHOM
obJylactu

BrimonHenue paboT B
CPOK, IIPETyCMOTpPEH-
HBII B pabodnx mpo-
rpammax

Hessimonuenue pa-
0OT B CPOK, TIpe/Iy-
CMOTpEHHBIH B pabo-
YHUX OpOrpamMmax

7.1.2 JTan npoMe;KyTOYHOI0 KOHTPOJISI 3HAHUH

Pe3ynbTaThl MpoMeXyTOYHOTO KOHTPOJIS 3HAHUI OIIEHUBAIOTCS BO 2 CEMECTpe
Uisi o4HOU (opMbI 00yueHus, B 4 cemecTpe g 3a04HOM (OpMBI OOyUEHHUS IO
NBYXO0aIIbHOM CUCTEME:

«3a4YTCHO»,




«HE 3a4YTCHO».

Pe3yabTaThl 00yueHus,

THYCCKUX MMPOHECCOB.

KPETHOM MpeMeT-
HOM 00sacT

Komne- Kpurepuu
— XapaKTepu3youmue oLeHMBANNS 3auTeHo He 3auTeno
c(OpMHPOBAHHOCTH KOMIIETEHIMH

OIIK-1 | 3HaTh OCHOBHBIE TeOpEeTHYECKHUE MojoxeHuss | Tecr Beimonnenue recta | Bemosne-
(u3MyeCcKOit XMMUH, XUMUYECKOH TEPMOTHU- Ha 70 — 100 % HHE MEHee
HaMMKH U KHHETUKU; OCHOBBI TEOPUH XUMHU- 70 %
4EeCKOW TEPMOJIMHAMMKH; BIUSIHUE KOHIICH-
TpalyH, TEMIIEpaTyphl U JaBJICHUS HA PaBHO-
BECHE XMMHUYECKOU peakiny;
YMeTb UCIIOJIb30BaTh CIIpaBOYHbIC 3HaYeHUst | Pemenue cra- [MponemoncTpupoBaH | 3agayun He
CTQHJAPTHBIX TEPMOIMHAMUYCCKHUX (YHKIUHA | JapTHBIX NPaKTH- BEPHBIH X0 PEICHUs | PEIICHBI
IUISL IPOBEJICHNUS PacyeTOB TUIIMYHBIX IIPO- YeCKHX 3a/1a4 B OOJIBIIMHCTBE 33134
IIeCCOB MOJIYITPOBOTHUKOBON TEXHOJIOTHH;
BJIaJeTh METOAAMH TEPMOANHAMUIECKOTO Pemenue npuknaxn- | [IponemoHcTprpoBaH | 3agauu He
aHAJIN3a XUMUYECKUX 1 (ha30BBIX PABHOBECHI. | HBIX 3a]a4 B KOH- BEPHBIH X0 PEICHUs | PEIICHBI

KPETHOHU mpeaMeT- | B OOJNBIIMHCTBE 33134
HOM 00acT

OIIK-2 | 3HaTh OCHOBBI TEOPUH M NPAKTHKH (pa3oBoro | Tecr Beinonnenue tecra Beinonne-
PaBHOBECHSI; IPUHLIMUIIBI TOCTPOEHH (Ba3o- Ha 70 — 100 % HHE MEHee
BBIX TUarpamMm; OCHOBBI MOJICTTUPOBAHUS TE€X- 70 %
HOJIOTHYECKHX ITPOLIECCOB NMPOM3BOACTBA MO~
JYIPOBOJIHUKOBBIX MaTepUaioB M MPUOOPOB;
YMeTb UCIIOJIb30BaTh AMAarpaMMBbl COCTOsIHUS | Pemenue craH- [MponemoncTpupoBaH | 3agaun He
JUIsL BBIOOpA yCJIOBHIA TIPOBE/ICHHS IPOLIECCOB | JIAPTHBIX MPAKTH- BEPHBII X0 PElICHHs| PEIICHBI
TIOJIyYEHHs1, OYMCTKU H JICTUPOBAHUS TIOJTY- YeCKHX 3a/1a4 B OOJIBIIMHCTBE 33134
IPOBOJHUKOBBIX MAaTEPUAJIOB;
BJIaJIeTh METOANKOI aHaIn3a U BeIOOpa o11- Pemenue npuknazn- | [IponemoHcTpupoBaH | 3agauu He
THMAaJIbHBIX YCIIOBUH MPOBEICHHUS TEXHOJIO- HBIX 3a]a4 B KOH- BEPHBIN X0 PEICHUs | PELICHBI

B OOJIBIIIMHCTBE 3aga4

7.2 IlpumepHbIi NMepedyeHb OLEHOYHBIX CPeACTB (THMIOBbIE KOHTPOJIbHbIE
3aJlaHUsl WIH MHbIE MaTepUHaJIbl, HEOOXO0AUMBbIE IJIsl OUEHKH 3HAHUN, YMEHUIl,

HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIii IepevYeHb 3aJaHUI IS MOATOTOBKH K TeCTUPOBAHUIO

1. Kakue ¢pyHKIMU OTHOCATCS K MpolieccaM B (GOpMYJIMPOBKE MEPBOTO 3aKOHA TEPMOAMHAMUKU
0Q=dU+06A?

1. BHyTpeHHss SHEprus;

arwN

pabora;

TEIIoTa;

paboTa u Terora;

TEIUIOTA U BHYTPEHHSASA DHEPIUs.

2. Ilpu npeBpamennn Moust Jbaa ipu 0 °C B map nipu 100 °C n3MeHeHrne YHTPOITUU PaBHO:
1. AS narpeanus ot 0 °C go 100 °C;
AS mmaBnienns + AS ucnapeHus;

AS nHarpeBanus + AS 1TIaBiIeHUS;

2
3. AS maBnenus + AS HarpeBanus + AS ucnapeHus;
4
5

HCBO3MOXHO paCCYNUTATh.

3. Ilpu narpesanuu 1 mons apaa npu 0 °C 1o 100 °C u3MeHeHne SHTPOITUHN PaBHO:



373 G,
*dT

AS = AS narpeBanus = “273 T

AS = AS narpeBanus + AS nnaBneHI/m;

AS 11aBiaeHuS;

HCBO3MOXXHO paCCUUTAThb.

N

4. Pa3HOCTB SHTPONUHU MEXIy nepeoxiaxaecHueM Boabl 10 263 K (-10 °C) u sHTpOnMel 1baa npu
OJIHOMU U TOM K€ TeMIIepaType ONPEAEIIACTCS:

373 Chre H
1. AS= Ssoda, me, 263_Sgoda, x, 273 — J-Z'}'E r;_. dT T !
AH na
2. AS=——
3?3 C;”“ H
3. AS= 273 dT — Tul] !
3?36 - AH, AHp, 373 Cp e
4. AS= [, ==dT - [37; == dT.

5. CBoOonHas sHeprust [ mO06ca onpenensercss ypaBHEHUEM:

1. G=U-TS;
2. G=H-TS:
3. G=Q-TS:
4, G=H-S:

5. G=U-TV.

6. Jlns ypasnerus dH = nm+vmwmmmmmqmawmmmmmm¢mmmm(g) GEL:
1 (G, =P (5),=v:
2 () =v(%) -1
3 (5), =55, =P
s (5).=2(5),=H

7. CBoOoHas sHeprus ['enbMrosbia onpenensieTcs: ypaBHEHUEM:

1. F=V-TS;
2. F=H TS;
3. F=U-TS;
4. F=H TV;
5. F=Q-TS.
8. Kpurepuii caMompon3BOIBHOTO TIpOIIecca:
1. AGtp<O0;
2. AGTp=0;
3. AGTp>0;
4. AGtp=>0;
5. AGTp<0.

9. Onpenenenue n3MeHeHus >Heprun [ m60ca HEOOXOUMO IS OTIPEIEIICHUST HATIPABICHUS:
1. w300apHO-MU30TEPMHUIECKOM MPOIECCa;
2. W30XOPHO-U30TEPMHUECKOM MpOIlecca;
3. u300apHBIX MPOIIECCOB;
4. W30TEepMUYECKHUX MPOIECCOB;



5.

ar arF
10. [Ins ypaBuenus dF = -SdT - PdV, 3HadeHus xapakTepucTiHueckux GyHKIni ( ) (—)

1.

w

.b

ol

=

10.

JOOBIX MPOIIECCOB.

ar av

®), =), -

), -n) -
(), -9
(-5 () v

Gr), s G-
av
7.2.2 IlpuMepHBIii IepeveHb 3aJaHUI 11l pellleHUs CTAHAaPTHBIX 32/1a4

Haiitu nsmenenue sutponuu npu npespauiennu 1 moss npaa npu 0 °C B map mpu 100 °C.
Haiitn u3menenue sarponuu 1 mosst NaSiOz mpu HOpMalbHOM JaBICHHHM B HHTEPBAJIC
temmneparyp 298 — 1800 K.

HaiiTi TeMmnepatypHyio 3aBUCHUMOCTh TEIUIOBOTO d((ekTa peakuu ¢ IOMOIIbIO CTaHIapT-
HBIX TEPMOJIMHAMUYECKUX BEJIMYMH.

Haiitu TeroBoit a¢gdext xumuueckon peakuuun CaCO3z = CaO + CO2, npu TemmepaType
298 K ¢ nomol1pto cTaHAAPTHBIX TEPMOJIMHAMUYECKUX BETUYHH.

Haiitu TeruoBoit a¢gdext xumuueckon peakuun CaCO3z = CaO + CO2, npu TemmepaType
1300 K ¢ noMo1ibto cTaHJapTHBIX TEPMOJAMHAMUYECKUX BETUUYMH.

Paccuurate koHCcTaHTy paBHOBecus npu T = 1000 K qs xumuueckoit peakuuu 2CO + Oz =
2COz2 . c MOMOIIBIO CTAHJAPTHBIX TEPMOTUHAMUYECKUX BEITUYHUH.

Onpenenuth HampasieHue xumuueckoil peakuuu 2CO + Oz = 2CO2 npu Temneparype
T =298 K.

Onpenenuts HampasieHue xumuueckoil peakuuu 2CO + Oz = 2CO2 npu Temmneparype
T=1000 K.

Kax n3menures Beixoa npoaykra peakuuu 2CO + Oz = 2CO2 B uHTepBaiie remneparyp 298
~ 1000 K.

Paccuutath BeIxo[ peakiuu BocctanoBieHus FeOr + CO = Fe; + CO2 mpu T = 873 K.

7.2.3 IlpumepHbIid epeveHb 3aaHUI JJI5 pelleHus] MPUKJIATHBIX 327124

Ornpenenutb, MOUIET U CaMOIIPOU3BOJIFHO MPOIECC KpUucTautu3anuu Boabl ipu T = 263 K
u gaBiaennu P = 1 atm.

PaccuuTaThk TeMIiepaTypHYyO 3aBUCHMOCTb ArGTO Jutst xumuaeckon peakuu 2CO + Oz =
2COz2 . ¢ TOMONIBIO CTAHJAPTHBIX TEPMOANHAMUYECKUX BEJTUYMH.

OmnpefencHre CTENEHHU 3aBEPIIEHHOCTH PEAKIIUK B COCTOSHUU paBHOBeCHS 1/2 Noras + 1/2
O2ra3 = NOras.. Beruncnuts Beixoq NO (x) npu okucienuu azora npu 4000 K.

[Monb3ysch CpaBOYHBIMU JaHHBIMH, paccunTaiite TermoBoi 3ddext (AH) peakiuu 2Clp +
2H20(r) = 4HCl(;) + Oz, mpoTtekaromeii mpu 798 K 1 mocTosTHHOM JaBiieHuu 1 atm.
CranpaptHas Teruiota oOpa3oBaHus kpuctaumdeckoro In20s paBHa -926,76 xJk/MOJb.
Hanumure ypaBHEeHHE peakliiu, K KOTOPOH OTHOCUTCS 3TOT TEIJIOBOM 3 PeEKT.

HccnenoBath quarpaMmy COCTOSIHHS MJIABKOCTH BEIIECTB, 00Pa3yIOIIUX HEYCTONYMBOE XU-
Mu4eckoe coenuHeHune. OnpenenuTs (Ga3oBbIid COCTaB M KPUBBIE TEPMOAHATN3A.
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HccenenoBars AuarpaMMy COCTOSIHUSL IBYXKOMITIOHEHTHOM CUCTEMBI C HEOTPAaHUYEHHOM pac-
TBOPUMOCTBIO B KUIKOH 1 TBepaoii (aze. Onpenenuts Ga3oBbiii COCTaB, TEMIIEPATYPY HEP-
BOT'0 KpHUCTAaJUIa U NOCTeAHeN Karu a7 coctaBa AqBix. [locTpouTs KpuBbIle TepMOaHain3a
HccenenoBars guarpaMMy COCTOSIHUS IBYXKOMIIOHEHTHOM CUCTEMBI C HEOTPAaHUYEHHOM pac-
TBOPUMOCTBIO B KHUAKOW (ha3e U MOJTHOW HEPACTBOPUMOCTHIO B TBep0ii aze. Onpenenursb
¢da3oBbIif cocTa, TeMIlepaTypy MepBOTrO KpUcTaia U mociaenHel Karmim s cocraBa AqBi-
x. 110CTpOUTE KpUBBIE TEPMOAHAIIN3A.

HcenenoBars guarpaMMy COCTOSIHUS IBYXKOMITIOHEHTHOM CUCTEMBI C HEOTPAaHUYEHHOM pac-
TBOPUMOCTBIO B KHJIKOW M OIpaHUYCHHON PAacTBOPUMOCTBIO B TBepnoil (aze. Onpenenutsb
¢da3oBbIil cocTa, TeMIlepaTypy MepBOr0 KpUcTaia U mociaenHel Karmim s cocraBa AqBi-
x. 110CTpOUTE KpUBBIE TEPMOAHAIIN3A.

HccnenoBarh AuarpaMMy COCTOSTHUS IByXKOMITIOHEHTHOM CUCTEMBI ¢ 00pa30BaHUEM XUMHMU-
YECKOT0 COEIMHEHUS! MOCTOSHHOro cocTaBa. OmnpeneiuTs (a3oBbI COCTaB, TEMIIEPaTypy
IIEPBOro KpUCTaJIa U MocieqHen kamm ams cocraBa AqBix. IlocTpouTs kKpuBble TepMOaH-
anmsa

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB VISl OATOTOBKH K 3a4eTy

OO01re NOHATHA U ONIpeAETICHUS PU3NYECKON XUMUH.

TepMoauHaMUYecKHe CUCTEMBI, IPOLIECCHI, (PYHKIUSA COCTOSHUS MpoLecca.

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

TemnoeMKoCTh. 3aBUCUMOCTD TEIUNIOEMKOCTH OT TEMIIEPATYPHI.

TemioemMKoCTh ra30B ¥ TBEpAbIX TeJ. 3aKoH ['ecca.

TennoBoii a¢dext npoueccoB. 3aBUCUMOCTh TEMIOBOT0 3((heKTa OT TEMIIEPaTyphl.
Onpenenenue TemnepaTypHOld 3aBUCMMOCTU TEPMOJUHAMUYECKUX CBOWCTB MHJUBUIYaJb-
HBIX BEILECTB.

BTopoe Hauano TepMOAMHAMUKH.

Bropoe Hauano TepMOAMHAMUKH 7151 OOpAaTUMBIX U HEOOPATHMBIX MPOLIECCOB.
OHutponus. I3MeHeHne sHTpONuu — KpUTEpUl paBHOBECHSI U HaIIpaBJIEHUs IIpoLecca.
Oneprus ['u66ca, I'enbMronbua. XapakTepucTudeckue QyHKIHH.

VYpasuenue ['nu60ca-I'enbmronpua. TepMoanHaMuyeckue MOTEHIUAIBI.
TemmneparypHast 3aBUCUMOCTb TEPMOAMHAMUYECKUX (PYHKIUI MpH HaTMUUK (a30BbIX Mepe-
XOJIOB.

OHTPONUNHBIA KPUTEPHUNA CaMOIIPOU3BOJIBHOTO MPOLiecca.

TepMmoanHaMmuka (a3 mepeMeHHOro COCTaBa.

XVMMHYECKUH OTEHIMAI UACATBHOTO rasa.

[TapunanbHble MOJIIPHBIE BEIMUMHBI U UX 3HAYE€HUE B TEPMOJIMHAMUKE PACTBOPOB.
VYpasuenne ['1606ca — Jlrorema.

WneanbHbIe, IpeenbHO pa30aBieHHbIC, HEUI€ATbHbBIE pacTBOPHL. 3akoHbI Payis, ['enpu.
TemnepaTypsl 3aMep3aHus U KAIIEHUS PACTBOPOB.

PacTBOpUMOCTH TBEpBIX BEILIECTB.

Pacuer remnepatypHoro ko3gduimenra temioBoro 3hdhexkra XuMHIECKOH peaKkIiy.
TepMoaInHaMHKa XMMUYECKUX PAaBHOBECHIA.

3aKoH JEHCTBYIOIUX Macc.

Koncranra paBHOBecus 1 cTanaapTHast sHeprus [ m66ca XuMHU4ecKol peakiiu.
XVMMHUYECKOE PAaBHOBECHE B FE€TEPOTrE€HHBIX CUCTEMAX.

Omnpenenenne HapaBlIeHUs! XUMUYECKOM peaklliu B paBHOBECHBIX YCIOBHSIX.
YpaBHeHUE U30TepMBbI, H300apbl, H30XOPbl XUMUYECKOH PEaKIIUH.

Bnusinue napneHus Ha paBHOBECHE XUMHUECKON peaKInH.

Tperbe HauaI0 TEPMOAVMHAMUKH.

KoHcTaHTa paBHOBECHSI XUMAYECKOW PEAKIINH.
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Onpenenenre coctaBa paBHOBECHUM CMECH.

OmnpeneneHne HapaBJIEHUsI XMMUUYECKOM peakliii B HEPABHOBECHBIX YCIOBUSX.

da3oBble IpeBpallleHus B reTeporeHHslx cucrtemax. [Ipasuno a3 ['n6oca.
DU3UKO-XUMUYECKUI U TEPMUYECKUM aHAJIA3BL.

Juarpamma cOCTOSIHMSL IByXKOMIIOHEHTHBIX CHCTEM C TBEPABIMU PACTBOPaMH, KOMIIOHEHTBI
KOTOPBIX B3aMMHO HEOI'PAaHUUYEHHO U OTPAHUYEHHO PACTBOPUMBI.

JIByXKOMITOHEHTHBIE CHCTEMBI C HEOTPAHUYEHHON PACTBOPUMOCTBIO B TBEPAOM COCTOSTHUHU.
CucreMsl ¢ NOJIHOW B3aMMHOW HEPACTBOPUMOCTBIO M OIPaHUYEHHON PACTBOPUMOCTHIO B
TBEPAOM COCTOSIHHUH.

CucreMbl ¢ KOHITPY3HTHO U MHKOHTPY3HTHO IJIABAIMMUCS XUMUYECKUMH COEIMHEHUSIMU.
TepMoarHaMUKa )KUIKUX JIETYYUX CMECEH.

JlnarpaMMbl COCTOSTHUSL JKUIKUX JIETY4YUX CMECEM ¢ HEOIPAaHMYEHHOM B3aMMHOW PacTBOPUMO-
CTBIO KOMIIOHEHTOB.

3akoH KonoBanosa. Jleryune cMecu ¢ HEOrpaHMYEHHO, OIPAaHUYEHHO U IPAKTHUYECKU B3a-
MMHO HEPaCTBOPUMBIMHU KUIKUMH CMECIMU

JlnarpaMMbl COCTOSIHUSL OTPAHUYEHHO PACTBOPUMBIX U IIPAKTUYECKH B3aUMHO HEPACTBOPUMBIX
KHUJIKUX JIETYYUX CMECEH.

[TpuHIMIT KHHETUYECKOTO ONMUCAHUSI TEXHOJOTHYeCKHX TmporieccoB. O000mEeHHOe ypaBHE-
HUE IepeHoca napaMerpa.

[ToTok — OCHOBHAs XapaKTepUCTHUKA CUCTEMBI. [{n(dy3rnoHHbBIN, KOHBEKTUBHBINA U TIEPEXO0/I-
HOU IIOTOKH.

Hcrouynuky u cTOKM cucteMbl. KuHeTHKa XUMHUYECKUX PEaKIUil.

7.2.5 IlpumepHbIA NIepevYeHb BONPOCOB /I MOATOTOBKHU K IK3aMeHY

He npexycMoTpeHo yueOHBIM IIJIaHOM.

7.2.6 MeToauKa BbICTABJIEHUS] OIEHKU NPH NMPOBeIeHUM NMPOMEKYTOYHOM

arTrecranmum

[IpomexxyTouHas aTTecTalys MPOBOJUTCA MO TECT-OMIIETaM, KaXAblid U3 KOTO-

PBIX COJIEPKUT S BOIPOCOB U 3aAaudy. Kaxaplil MpaBUIIbHBIIA OTBET HA BOIPOC B TECTE
orneHnBacTcst 1 OayuioMm, 3ajada olleHMBaeTcs B 5 OaminoB. MakcuMalibHOE KOJIMYe-
cTBO HaOpaHHBIX OamtoB — 10.

1. OueHka «3a4TeHO» CTABUTCA B Ciydyae, €Clid CTyJeHT HalOpana ot 7/ 10

10 GayutoB.

2. OneHKa «HE 3a4T€HO» CTABUTCA B ClIydyae, €ClIM CTyJCHT HaOpaa MeHee

7 0aIoB.

[Ipu monyuyeHuU OLIEHKU «3a4TE€HO» TpeOyemble B pabouel mporpamme 3Ha-

HUA, YMCHUSA, BJIAJACHUS 110 COOTBCTCTBYIOIUM KOMIICTCHIUAM Ha ITPOMCIKYTOYHOM
9TaIC CYUTAOTCA JOCTUTHYTBIMU.

7.2.7 IlacnmopT OLlEHOYHBIX MATEPHAJIOB

Ne KonTposmpyembie pa3aeibl Koa konTposmmpyemoi HaumeHoBanue
n/ (TeMbl) TUCHUILTHHBI KOMIIETEHI[U U OLICHOYHOI'0 CPeACTBA
1 (W1u ee 4yacTm)
1 | Xumuueckas TepmoguHaMuka. Tep- OIIK-1, OIIK-2 TecT, ycTHBII onpoc
MOJMHAMUYECKUA METO]] OTTHCAHUS
CBOMCTB MarepuajoB




2 | Xumudeckue paBHoBecHs B TexHono- | OIIK-1, OIIK-2 TecT, ycTHBIN onpoc
TUH TTOJTYYEHHUSI TOTYIIPOBOTHUKOBBIX
MaTepuaioB

3 | ®azoBeie paBHOBecHs B osrynpoBoa- | OIIK-1, OIIK-2 TectycTHBIN ONPOC
HHUKOBOW T€XHOJIOTHH
4 | Tepmoaunamuka HeoOpaTumeix mpo- | OIIK-1, OIIK-2 Tect ycTHBIN OnTpoC
1[ECCOB

7.3. MeToauyeckne MaTepUaJibl, oNpeae/siiomie NMpouexypbl OLEeHUBA-
HHS 3HAHUI, YMeHMI, HABLIKOB H (MJIH) ONBITA 1eATeJIbHOCTH

TecTupoBaHue OCYIIECTBISAECTCS, TMO0 MPU MOMOIIM KOMIIBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, JHOO0 C UCIIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUN HA OyMa)XHOM HO-
cutene. Bpems tectupoBanust 30 MuH. 3aTeM OCYLIECTBIISIETCSl IPOBEPKA TECTa Mpe-
MI0/IABATEJIEM UM BBICTABIIIETCS OLIEHKA COTJIaCHO METOJUKE BBICTABJICHHS OLICHKU MIPU
MIPOBEICHUH NMPOMEKYTOUHOM aTTECTALUU.

Pemenue craHgapTHBIX 3a/lay OCYILIECTBISIETCA, TUOO MPU MOMOIIM KOMIIbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XKHOM HocuTtene. Bpems pemenns 3anad 30 MuH. 3aTeM OCYLIECTBIISIETCS IIPOBEP-
Ka peuIeHus 3aJad NpPernojaBaTesieM U BBICTABJISETCS OLICHKA, COTJACHO METOIUKE
BBICTABJICHUS OLICHKU ITPU MPOBEACHUN IPOMEKYTOUHOM aTTECTALINH.

Pemenne npuxiiagHbIX 3a1ay OCYLIECTBISETCA, JIMOO MPU MOMOIIU KOMIIbIO-
TEPHOM CHUCTEMBI TECTUPOBAHMS, JINOO C MCHOJIb30BAaHUEM BBIIAHHBIX 33j7a4 Ha Oy-
Ma)XKHOM HocuTtene. Bpems pemenns 3agad 30 MuH. 3aTeM OCYLIECTBIISIETCS IIPOBEP-
Ka peuieHus 3ajlad NpernojaBaTesieM U BBICTaBJISETCS OLIEHKA, COTJaCHO METOJIUKE
BBICTABJICHUS OLICHKU MTPU MPOBEJECHUU TPOMEKYTOUYHOM aTTeCTALINH.

8 YYHEBHO-METO/JMYECKOE U UTHO®OPMALIMOHHOE
OBECIIEYEHUE JNCIUIIJIMHBI

8.1 Ilepeyennb yueOHOI JJUTEPaTYpPbl, HCOOXOAUMOM JJIs1 OCBOCHUSI IUCIIH-

IJIMHBI
OcHoBHas uTeparypa

1. Crpombepr A.I'. ®usnueckas xumus: yued. mocooue / A.I'. Ctpombepr, [.I1. Cemuen-
ko; mox pea. A.I. Ctpombepra. - 5-e uzn., ucnp. - M.: Beicmr. mk., 2003. - 527 c. - ISBN
5-06-003627-8

2. Huxonaesa E.IN1. TepmonuHamuka TBepioro coctosiHus: yue6. nocooue / E.I1. Huxonae-
Ba, H.H. Komenesa, E.W. [Ipubsuiosa. - Boponex: 'OYBIIO «Boponexckuii rocyaapcTBeHHbIN
TeXHU4YeCKUi yHuBepcuter», 2010. — 127 c.

3. FopurynoBa B.II. Kpatkuii kypc ¢pusndeckoit xumun: yued. mocodue / B.I1. ['opuryHoBa.
- Boponex: 'OYBIIO «BopoHexckuil rocyiapcTBeHHBI TeXHUUecKui yHuBepcuteT», 2005. —
169 c.

4. KopueeBa B.B. /luarpamMmel cocTostHUS JBOWHOW cucTeMbl: yueb. mocodue / B.B. Kop-
HeeBa, A.H. KopneeBa. - Boponex: 'OYBIIO «BopoHexcknili ToCy1apCTBEHHBI TEXHUYECKHUN
yauBepcuret», 2011. - 91 c.

5. HoBokpemenoBa E.Il. Beenenne B KpUCTALIOXUMHIO TMOJYITPOBOJIHUKOB [DJIEKTPOH-
HBI pecypc]: yue6. mocobue / E.Il. HoBokpemieHoBa. - DIEKTpOH. TEKCTOBBIC, Tpad. daH.
(1,38 M6). - Boponex: ®I'bOY BIIO «BopoHexckuii rocy1apcTBEHHbIH TEXHUYECKHI YHHUBEPCH-
TeT», 2012.



6. HukonaeBa E.II. Todeunsie nedexTsl B KpucTAIIax [DIEKTPOHHBIN pecypc]: y4ed. mo-
cobue / E.Il. Hukonaesa, H.H. Komenesa. - DnekrpoH. Tekcrossle, rpad. na. (1,3 M6). - Bopo-
Hex: ®I'BOY BO «BopoHexckuii rocy1apcTBEHHBIM TEXHUYECKHH yHUBEepcuTeT», 2016.

7. KopHeeBa B.B. DnektponBmkyiiue CHIibl [DIEKTPOHHBIA pecypc]: ydeb. mocobue /
B.B. KopneeBa, A.H. Kopneesa. - DnektpoH. TekcToBbie, rpad. maH. (1 M6). - Boponex: ®I'bOY
BIIO «BopoHexckuii TocyAapCTBEHHBIN TEXHUYECKUN YHUBepcuTeT», 2014,

JlononuurensHas qureparypa

8. TumakoBa E.B. ®usnueckas xumus. COOpHUK 3aJaHUI ¢ IpUMEpaMu pelIeHui [Dek-
TpOHHBIN pecypc]: yued. mocodue / E.B. Tumakosa, A.A. Kazakosa. - HoBocubupck : HoBocubup-
CKUH roCyapCTBEHHBIN TeXHUUecKui yHuBepcureT, 2018. — 136 c. - ['apanTHpOBaHHBINA CPOK pa3-
memieHuss B ObC mo 05.02.2025 (aBromposonramms). - ISBN 978-5-7782-3575-5. URL:
http://www.iprbookshop.ru/91475.html

9. TepmoguHaMu4YecKHe CBOHCTBAa HHAMBHAYAJIbHBIX BellleCTB: CIIPABOYHOE U3JIAaHUE: B
4 1. T.1:3nementsr O,H (D,T), F, Cl, Br, I, He, Ne, Ar, Kr, Xe, Rn, S, N, Pu ux coenuneHus.
Ku. 1. Meroas! pacuera. Beruucinenne tepmoanHamMuueckux cBOMcTB. KH. 2. Tabmuisl TepMoau-
Hamuueckux cBouctB / B.ILImymko (otB. pen.) [u ap.]. - 3-e u3m., mepepad. u pacmmp. — M.:
Hayxka, 1978. - 495 c., 326 c.

10. TepMoauHAMHUYECKHE CBOICTBA MHAUBHAYAJTbHBIX BEIIECTB: CIIPABOYHOC H3IAHHE:
B 4 1. T. 2. Dnementsl C, Si, Ge, Sn, Pb u ux coenunenus. Ku. 1. Beruucienue tepMoanHaMuye-
ckux cBoucTB / B.II. I'mymko (otB. pen.) [u ap.]. - 3-¢ usn., nepepad. u pacmmp. — M.: Hayka,
1979. - 440 c.

11. TepmoauHAMHUYECKHE CBOICTBA MHAUBHAYAJIbHBIX BEIIECTB: CIIPABOYHOC H3IAHHC:
B 4 1. T. 2. Dnementnl C, Si, Ge, Sn, Pb u ux coenunenns. Ku. 2. Tabnuipl TepMOIHHAMUYECKUX
ceoiict / B.II. I'mymko (oTB. pen.) [u mp.]. - 3-¢ uza., mepepad. u pacmmp. — M.: Hayxka, 1979. -
340 c.

12. TepMoauHaAMUYECKHEe CBOICTBA MHAUBHAYAJTbHBIX BEIIECTB: CIIPABOYHOC H3IAHHC:
B4 1. T. 3. Dnementsl B, Al, Ga, In, TL, Be, Mg, Ca, Sr, Ba u ux coenunenus. Ku. 1. Beruucnenue
TepMoauHamMudeckux cBoicTB / B. I1. I'mymko (oTB. pen.) [u ap.]. - 3-¢ u3x., mepepad. u pacump. —
M.: Hayka, 1981. - 472 c.

13. TepMoanHaAMHUYECKHE CBOICTBA MHAUBUAYAJTbHBIX BEIIECTB: CIIPABOYHOC H3IAHHE:
B4 1. T. 3. Dnementsl B,Al, Ga, In, Tl, Be, Mg, Ca, Sr, Ba u ux coegunenus. Ku. 2. Tabnuus! Tep-
MoauHaMudeckux cBoicTs / B.I1. ['mymiko (o1B. pen.) [u mp.]. - 3-e u3m., mepepad. u pacump. — M.
Hayxka, 1981. - 395 c.

14. TepMoanHaAMHUYEeCKHEe CBOICTBA MHAMBHAYAJTbHBIX BEIIECTB: CIIPABOYHOC H3IAHHE:
B4 1. T. 4. Dnementr Cr, Mo, W, V, Nb, Ta, Ti, Zr, Hf, Sc, Y, La, Th, U, Pu, Li, Na, K, Rb, Cs u
ux coenuHenus. Ku. 1. Beiuncnenune tepmonannamudeckux cBoiicts / B. II. I'mymiko (oTB. pen.) [u
ap.]. - 3-e u3z., nepepab. u pacmup. — M.: Hayka, 1982. - 622 c.

15. TepMoanHaAaMHUYeCKHEe CBOICTBA MHAMBUAYATbHBIX BEIIECTB: CIIPABOYHOC H3IAHHE:
B4 1. T. 4 : Dnementsl Cr,Mo, W, V, Nb, Ta, Ti, Zr, Hf, Sc, Y, La, Th, U, Pu, Li,Na, K, Rb, Cs u
ux coenuHeHus. Ka. 2. TaGmuisl Tepmoaunamuueckux cBocts / B.I1. I'mymko (oTB. pen.) [u mp.].
- 3-e u3n., mepepad. u pacmup. — M.: Hayka, 1982. - 559 c.

16. MeToauyeckue yKa3aHWsl K BBITOJIHCHUIO TPAKTHYSCKUX 3aHATHU IO JUCIUTUIHHE
«Dusndeckass XUMHsI MaTEPUAIOB U MPOILIECCOB AJIEKTPOHHOM TEXHUKI» JUIsl CTY/IEHTOB HaIpaBlie-
Hus noarotoBku 11.03.04 «DnekTpoHWKa W HAHOXJIEKTPOHUKA» (HAMPaBIECHHOCTh «MUKPOIJIEK-
TPOHUKA WM TBEPAOTENbHAs DSJICKTPOHUKA») OYHON (OpMBbI OO0yueHUs [DIEKTpOHHBIA pecypc] /
OI'BOY BO «Boponex. roc. TeXH. yH-T», Kad. IOJyNPOBOJIHUKOBOM AJIEKTPOHUKU W HaHODJIEK-
TpoHUkH ; cocT.: E.Il. Hukonaesa, C.O. HukonaeBa. - Boponex: BopoHexckuil rocyjapcTBEHHBIN
TeXHHUYeckuil yauBepcuret, 2017. - 59 c. (Ne 78-2017)

8.2 Ilepeyenbs MH(OPMALMOHHBIX TEXHOJOIMH, MCIOJb3YEeMbIX IIPH OCY-
IIECTBJICHNH 00Pa30BaTEJILHOIO NMPOLecca Mo JUCUHUILIMHE (MOXYJII0), BKIIOYAS
nepevyeHb JHMIEH3MOHHOI0 NMPOrpaMMHOI0 odecneveHusi, pecypcoB uHdopma-


http://www.iprbookshop.ru/91475.html

HUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTEepHeT», COBpeMeHHBbIX npodeccu-
OHAJIbHBIX 023 TaHHBIX U HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

IIporpammHoe o0ecnevyeHne KOMIbIOTEPOB JIJI1 CAMOCTOATEIbLHON M Ay IMTOPHOH PadoThI:
— Omnepanuronnsie cucteMbl cemeiictBa MSWindows;
— Tlaker odpucubpix nporpamm LibreOffice;
— TIIporpamma npocmoTtpa daitioB WinDjview;
— IIporpamma npocmotpa daitnos popmara pdf Adobe Acrobat Reader;
— HWurepner-6paysepst Mozilla Firefox, Google Chrome;
— Marematnueckuii maker MathCad Express, Smath Studio;
— Cpena paszpabotku Python;
— Cucrema ynpasienus kypcamu Moodle;

HcnoJsib3yemble 3JIeKTPOHHBIE OU0JIMOTEYHbIE CUCTEMBbI:
—  Monyns kauroo6ecnedeHHoctu AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;
— ObC UznarensctBa «JIAHDbY», B TOM uncie k komwiekuusM « MHKeHEpHO-TEXHUYECKUE
Haykuny», «®usukay: http://e.lanbook.com/;
— DBC IPRbooks: http://www.iprbookshop.ru;
— HayyHas dnekTpoHHas oubmmorexa eLIBRARY.RU: http://elibrary.ru/.

NudopmannoHHbie CIPABOYHbIE CHCTEMBbI:

— Tmopral (eaeparbHbIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB BBICIIETO 00pa3o-
Banus: http://fgosvo.ru;

— eIMHOE OKHO JOCTyIa K 00pa3oBareibHbIM pecypcam: http://window.edu.ru/;

— OTKpBITHIIA 00pa3oBatenbHbli pecypc HUAY MU®U: http://online.mephi.ru/;

— OTKpbITOE 0Opa3zoBanue: https://openedu.ru/;

— (¢usuueckuii nHGOPMAITMOHHBIH opTat: http://phys-portal.ru/index.html

— Tlpodeccuonanshbie cripaBouHble cucteMbl « Texakenept»: https://cntd.ru

— DOnexTpoHHas HHPOpMaLMOHHAs oOpa3zoBarenbHast cpega BI'TY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMAS
JJIA OCYIMECTBJIEHUSA OBPA3ZOBATEJIBHOTI'O ITPOIIECCA

1. Jlekuuonnas ayauropusi 311/4, ykoMIiekToBaHHAs CHELHMATU3UPOBAHHON MeOenblo U
OCHAIlleHHasi 000pyI0BaHUEM JUIsl JIEKIMOHHBIX JEMOHCTPALUNA: MYyJIbTUMEANA-TIPOEKTOPOM, CTa-
IIMOHAPHBIM SKpaHOM, HA0OpaMU JEMOHCTpaIlMOHHOTro o0opyoBaHus (yueOHbIN kopiyc Ne 4, pac-
MOJIO’KEHHBIH 110 ajipecy: MockoBckuii np., 179):

KOMILIEKT y4eOHoI Mebenu: pabouee MeCTo npenojasares (CToJ, CTy);

paboune Mecta 00yJaromuxcs (CTOJbI, CTYJIbs) Ha 22 4eIOoBeKa.

npoextop BenQ MP515 DLP;

skpaH ScreenMedia HACTCHHBIMN.

OTHETYLIUTEb.

2. IucnuieiiHblii KJacce T MPOBEICHUS MTPAKTHYESCKUX 3aHATHH M CAMOCTOSATENBHOM pabo-
Thl CTYJCHTOB, YKOMIUIEKTOBAaHHBIN CIIEIUATU3UPOBAHHON MeOeNbl0 M OCHAIICHHBIH MEepCOHATb-
HBIMHU KOMIIBIOTEPAMU C JIMLEH3NOHHBIM MTPOTPAMMHBIM 00€CIIEYEHUEM C BO3MOKHOCTBIO TIOJIKITIO-
yeHus K ceTd «VIHTepHeT» U JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEay
yHUBepcureTa, aya. 209/4 (yuebnsiit kopryc Ne 4, pacnonioskeHHBbIN 1Mo agpecy: MocKOBCKHi mp.,
179), ocHamieHHbI He0OX0AUMBIM 000PYIOBaHUEM:


http://bibl.cchgeu.ru/provision/struct/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html
https://cntd.ru/
https://old.education.cchgeu.ru/

KOMIUIEKT y4eOHOM Mebenu: pabodyee MecTo IpenoaaBarenis (CToJ, CTy);
pabouune MecTa 00ydarouxcs (CTONbI, CTYJIbs) Ha 20 YemoBeK.
KOMITbIOTEp-cOOpKa Kad.9;

kommbioTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);
KOMITbIOTEp-cOOpKa Kad.7;

KOMIIbIOTEp-cOopKa Kad.3;

koMmrbioTep B coctase: (H61/IntelCorei3/Ks/M/23" LCD);
KOMIIbIOTEp-cOopKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;

KOMIIbIOTEp-cOopKa Kad.8;

KOMITbIOTEp-cOOpKa Kad.2;

KOMIIbIOTEp-cOopKa Kad.6;

KoMITbIOTEP-cOopKa kad.10;

kowmil. B cocT: Cuct.6010k RAMEC GALE,monutop 17" LCD;
KOMITbIOTEp-cOOpKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJTOHHBII;

npoexktop BenQ MP515 DLP;

OTHCTYIIHUTCIIb.

10 METOANYECKHUE YKA3ZAHUA U1 OBYYAIOLIUXCA 11O

OCBOEHMIO JUCHHUIIJIMHBI (MOYJIS)

[To muctunnune «Pusznyeckas XUMUS MaTEPUAJIOB U MPOIIECCOB AIEKTPOHHOU
TEXHUKW» YUTAIOTCS JICKIIUU, TPOBOJISATCS MPAKTUUECKHUE 3aHSATHS.
OcCHOBOI U3yUYEHHUS JUCIUIUIMHBI SBIISIOTCS JIEKIIMH, Ha KOTOPBIX M3JIaraloTcs
HanOoJIee CyIIECTBEHHBIE U TPY/IHBIE BOMPOCHI, @ TAKXKE BOMPOCHI, HE HAIIIEIIITUE OT-
pakeHus B yueOHOM JuTepaType.
[IpakTrueckue 3aHATHS HAMPABIICHB HA MTPUOOPETCHUE HABBIKOB MPOBEIACHUS
pacyeToB TUIMMYHBIX MPOIECCOB MOTYMPOBOTHUKOBOM TEXHOJIOTHH. 3aHITHS TPOBO-
JATCS TTyTEM PeIIeHUs CTAaHIAPTHBIX M MPUKIIATHBIX 33/1a4 B Ay IUTOPHH.
Bonbioe 3HadueHHWE MO 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN MMEET
caMocTosiTeNbHast paboTa cTyieHToB. MHpopmaiuio 000 Bcex BUIAX CaMOCTOSITEb-
HOM paboTHI CTYICHTHI MOTYYalOT HA 3aHATHSX.
KoHTposb ycBOeHUST MaTepuana TUCIUTLINHBI MPOU3BOIUTCS TECTHPOBAHUECM.
OcBoeHue NUCIUILUIMHBI OIICHUBACTCS HA 3a4eTe.

Bug yuebHbIX
3aHATUHN

JlesTenpbHOCTB CTyIeHTa

Jlexuusa

Hanucanune koHCHEKTa JIEKIUNA: KPAaTKO, CXEMaTUYHO, MOCJIEA0BATEIHHO
(buKCcUpOBaTh OCHOBHBIE TMOJIOKEHHUS, BBIBOJIBI, (OPMYITUPOBKH, 00001IIe-
HUSI; TIOMEYaTh BA)KHBIE MBICIIH, BBIACIATH KJIIOUEBBIE CIOBA, TEPMUHBI.
IIpoBepka TEPMUHOB, MOHSATUHA C IMOMOILBK) SHUMKIIONEAUMN, CIOBapeEH,
CIIPAaBOYHHMKOB C BBIMMCHIBAHUEM TOJIKOBAHWUU B TeTpaab. OO03HaUCHHE
BOIIPOCOB, TEPMUHOB, MaTepuaa, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, ITOUCK
OTBETOB B PEKOMEHYEMOM JHUTepaType. Ecinm caMmocTosTENbHO HE y1aeT-
csi pa3zoOparbcsi B MaTepuase, HeoOX0oAuMo chOpMYIHUPOBATh BOMPOC U
3aJaTh MPEMOJABATEII0 HA JIEKIIMU UJIW HA IPAKTUYECKOM 3aHSITHH.

[IpakTrnueckue
3aHATHUS

HpaKTI/ILIeCKI/Ie 3aHATUSA TO3BOJIAOT HAYUYUTHCA IPUMEHATHE TCOPETUYC-
CKHC 3HAHMS, TIOJYUYCHHBIC HA JICKIWH, ITPU PCHICHUHW KOHKPCTHLIX 3a1a4.




JIJist MOATOTOBKY K HUM HEOOX0IMMO: pa300paTh JIKIIUIO 110 COOTBET-
CTBYIOIICH TeMe, 03HAKOMUTBHCS C COOTBETCTBYIOIINM Pa3/IeiiOM YICOHU-
Ka, IpopaboTaTh JOMOTHUTEIHHYIO TUTEPATYPY U UCTOUYHUKHU, PEIITUTH
3aJ1a4M Y BBINIOJHUTH JIPYTHe MHCbMEHHBIC 3a/IaHNs.

CamocrositenpHast |CaMmocTosiTeNlbHAasE paboTa CTYACHTOB CIOCOOCTBYET TIyOOKOMY YyCBOE-
pabora HUIO y4eOHOTO Marepuajia M Pa3BUTHUIO HAaBBIKOB caMooOpa3oBanus. Ca-
MOCTOSITENIbHAS paboTa MpeArnoIaraeT cleAyonre COCTaBISIONIHIE:
- pabora ¢ TeKCTaMH: y4eOHHKaMH, CIIPABOYHHKAMH, JTOTIOJIHUTEIHbHOU
JTUTEPATYPOi, a TAKXKe MPOPaOb0TKa KOHCIIEKTOB JICKIIHIA;
- paboTa HaJl TeMaMH JUIsl CAMOCTOSITEIIbHOTO N3YYCHUS;
- ydqacTue B paboTe CTyIeHYECKUX HAyYHbIX KOH(GEPEHIIUH, OTUMITHAT,
- IOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIUH.
IToaroroBka ['oTOBUTBCS K MPOMEXKYTOUYHOW aTTECTALMU CIEAYET CUCTEMATUYECKH, B
K IPOMEKYTOYHOH [TeueHue Bcero cemectpa. MIHTEHCHBHAS MTOATOTOBKA JI0OJDKHA HAYaThCs HE
aTTecTaluu MO3/HEE, YeM 3a MECSI-TIONTopa JI0 MPOMEKYTOYHOW arrecranuu. [laH-

HBIC IICPC 3a4CTOM TPHU OHSA 3(1)(1)6KTI/IBHCC BCCIro HCIIOJIB30BaATh JIA IIO-
BTOPCHUS U CUCTEMATU3allUU MAaTCpHaJia.
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