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Chnucok AOKYMCHTOB H MaTCpPHAJI0OB

1. [lepedenb MIAaHUPYEMBIX PE3yJILTATOB OOYYEHUs IO JUCIMILIMHE, COOTHE-
CEHHBIX CIUTAaHHUPYEMBIMH pe3yJibTaTaMi OCBOCHHSI 00pa3oBaTEIbHOU MpPoO-
IpaMMbl

2. MecTo AMCUUIIINHBI B CTPYKType 00pa30BaTeIbHOM MPOTrPaMMBbI

3. Conmepkanme pabouedt mporpamMmbl (0OBEM JWCHUILUIMHBI, THUIBI W BHUIBI
y4eOHBbIX 3aHATUH, Y4eOHO-METOIUYECKOEe OOECreYeHHE CaMOCTOSTEIbLHOU
paboThI 0OYUYAKOIITUXCS)

4. ®oHJT OIIEHOYHBIX CPEJICTB MO JUCIUILIMHE

4.1. IlepeyeHb KOMIIETEHLIMI C YKAa3aHUEM 3TAOB UX (POPMUPOBAHUS B IIPO-
LIECCE OCBOEHUS 00pa30oBaTeNIbHOM IporpaMMbl. OnycaHue mokasarened u
KPUTEPHUEB OLICHMBAHUS KOMIIETEHIMH HAa pa3IMYHBIX ATanax UXpOpMHpO-
BAaHMS, OMMCAHNE KA OLICHUBAHUS

4.2. TunoBble KOHTPOJIbHBIC 3a/IaHUS WJIM UHbIE MaTepHasbl, HEOOXOIUMbIE
JUTSL OLEHKH 3HaHWM, YMEHUMN, HABBIKOB M OIBITA JEATEILHOCTH, XapaKTepH-
3YIOIIUX dTarbl (HOPMUPOBAHKS KOMIIETEHIIMM B MPOIIECCE OCBOCHUSI 00pa-
30BaTEIbHOM MporpamMMmbl. MeToauYecKue MaTepuaibl, OINPEICISIONINe
MPOLIETypbl OIICHUBAHUS 3HAHUN, YMEHUMN, HABBIKOB U OTIBITA JIEATEILHOCTH,
XapaKTepU3YIOIIMNX Tanbl POPMUPOBAHUS KOMITETEHIIUN

4.3. PEUTHHT TUTaH JUCHUTUINHBI

5. YueOHo-MeToauyeckoe U uHGpopMaImoHHOe obecrieueHue JUCIUTIAHbI

5.1. TlepeyeHb OCHOBHOUW M JOTOJIHUTEIBHOU y4eOHOUM JuTEpaTyphl, HEOO-
XOJMMOM /1711 OCBOCHHUSI AUCITUTIITUHBI

5.2. Tlepeuens pecypcoB HHGOOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW CETH
«HTEepHET» M MPOrpaMMHOI0 OOECIIeUeHHS, HEOOXOAMMBIX IS OCBOCHUS
JIACITUTUTHHBI

6. MarepuanpHO-TEXHHUECKas 0aza, HEOOXoaumas JJIsl OCYIIECTBICHUS 0Opa-
30BaTEJILHOTO TIPoIiecca Mo AUCIUIUINHE




1. IlepeyeHsb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUILIHHE,
COOTHECEHHBIX C IIJIAHMPYEMbIMHU pe3yJibTaTaAMH 0CBOEHHS 00pa3oBaTeIbHOM

NporpamMmblI

Pesynbrathl 00yueHus

dopMHUpyEMBIE
KOMIETEHIIUH

3Hauusd

3HaTh.

- (hyHIaMeHTaIbHbIC 3aKOHBI M1 OCHOBOTIOJIA-
raroIyue NOHSATHS:

— OCHOBHBI€ BUJIbI IPUPOTHOTO CHIPHS;

— TEXHOJIOTHH MEePepadOTKH Pa3InIHBIX BU-
JIOB TIPUPOAHOTO CBIPbs, UCIOIb3YEMbIE IS
MOJyYCHUSI MPAKTUYECKU BAKHBIX IMPOIYK-
TOB;

— COCTaB M CBOMCTBAa BaXHEUINUX BHUJIOB
MPOJYKTOB, MOJIy4aeMbIX NpHU HepepaboTke
MPUPOIAHOTO CHIPbSL.

- CriocoOHOCTh K caMOOpraHu3aluu U
K camoobpazoBanuio(OK-7);

VYMmenus

VYMeTh:

- KPUTHYECKH OIICHUBATH Pa3JIMYHBIC IOJI-
X0l K TEXHOJIOTUU NepepabOTKU BakKHEM-
IIUX BHUJOB TPUPOJHOTO CHIPbS U BBHIOH-
paTI)OHTI/IMaJII)HI)Ie;

- 000CHOBaTh BHIOOP CHIPHS ATl TOTyUEHUS
JAHHOT'O XMMHUYECKOTO IIPOIYKTa,;

- HAXOJWUTh MOAXONBI K peleHuto (yHma-
MCHTAJIbHBIX U HpI/IKHaI[HI)IX 3a1a4 B 06J'Ia-
CTH TEXHOJIOTHMH TepepaboTKU MPUPOIHOTO
CBIpI)SI, HpI/IMeHSITB U HUCIIOJIB30BATh HOJ'Iy-
YeHHbIE 3HAHUS B MpodeccruoHalbHONes-
TCIIBHOCTU.

-TOTOBHOCTh K HCIIOJIL30BAHUIO CUHTE-
THUYECKHUX M TPHUOOPHO-aHATTUTUYECKUX
HAaBBIKOB, IO3BOJIAIONIMX paboTaTh B
pa3IMYHBIX 00JACTAX COBPEMEHHOMN
TEXHOJIOTHH, CBS3aHHBIX C PEIICHHEM
marepuanoBequeckux 3amay(I1K-2)

- TOTOBHOCTh HCIOJL30BaTh OOIIUE
MIPEACTABICHUS O CTPYKTYPE XUMHKO-
TEXHOJIOTHYECKHUX CHUCTEM W THIOBBIX
XUMHUKO-TEXHOJIOTUYECKHUX IPOLIECCOB
Y TPOU3BOJICTB /I aHAJIU3a B3aUMO-
JIEUCTBHUS TEXHOJIOTUNA U OKPYKAIOLIEN
cpenst (ITK-3);

Bnanenus
(HaBBIKH/
OTIBIT
NesTeNb-
HOCTH)

Biagers:

- MIOHATUHHBIM aIMapaToM U TEOPETHUECKHU-
MU MpPEJCTaBICHUAMU B 00JIACTH TEXHOJO-
THH TIepepadOTKNA IPUPOITHOTO CHIPHS;

- METO/IaMU HCCIJIEJIOBAHUS U SKCIIEPUMEH-
TaJIBHBIMA HaBBIKAMH Pa0OTHI TIPU TIOTyYe-
HUM XMMUYECKUX IPOAYKTOB Ha OCHOBE
MIPUPOTHOTO CHIPHS,

- HaBbIKaMH pabOTHI ¢ yuyeOHOHl u yueOHO-
METOJIMYECKOMN JTUTEPATYPOH.

- TOTOBHOCTH HCHOJB30BaTh O0OIIKE
MIPEACTABJICHHUS O CTPYKTYPE XUMHKO-
TEXHOJIOTHYECKUX CUCTEM MU THUIOBBIX
XHUMHUKO-TEXHOJIOTHYECKUX TPOIECCOB
U MPOU3BOJICTB /I aHAJIU3a B3aUMO-
JIEVCTBUS TEXHOJIOTUA U OKPYKAOIIEH
cpenst (ITK-3);

- CIOCOOHOCTHh K ONTHUMHU3AIMHU U pea-
JU3alMM OCHOBHBIX TEXHOJOTHUW TMO-
Jy4eHUs] COBPEMEHHBIX MaTepHaJOB

(TIK-4);




2. MecTo TUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuctuminHa «XuMudeckasi TEXHOJOTUs MepepaboTKU MPUPOIHOTO CHIPbs» OTHO-
cutcs K BapuatuBHoi yactu b1.B1.09. {ucuumimnnaa nzydaercs Ha 4 Kypce B 7 ceMecT-
pe.

J171s1 OCBOEHUS TUCUUIIIIMHBI HEOOXOUMBI KOMIIETEHIINH, CPOPMUPOBAHHBIC B
paMKax U3y4eHUs CIEeAYIOUUX TUCIUILINH:

- o011as ¥ HeOpraHUYecKasi XUuMus, Jarolas NpeCTaBIeHUE O CBOMCTBAX dJIEMEH-
TOB, UX CTPOCHHUH, BO3MOKHOCTH y4acThs B 00pa30BaHUN XUMUYECKON CBA3H;

- aHAJIUTUYECKas XUMHUS, TAI0Iasi CTYICHTY 3HAHHS OCHOB (PM3UUYECKUX U (PUUKO-
XUMUYECKUX METOJOB aHalIN3a, KOTOPbIE YCIEIIHO MPUMEHSIOTCS B YCTAHOBJIEHUU
CBONCTB BBICOKOMOJIEKYJISIPHBIX COCIMHEHN;

- OpraHuyeckas XUMHs, NPEICTABIAIOMIAs BO3MOKHOCTh YCTAHOBIICHHUS B3aWMO-
CBSI3€M MEXKIY CTPOCHHEM U CBOMCTBAMH MOJIMMEPOB;

- BBICOKOMOJIEKYJISIPHBIE COETMHEHUS - TUCLMILIMHA, 1aI0Iasl 3HAaHHUsI O CTPOEHUH,
CBOMCTBAx U METOJAX MOJYYEHHUs ITOJIMMEPOB.

3HaHus, NOJIYYEHHbIE NPU U3YYEHUH JUCLMILUIMH MaTEMaTHYECKOrO U €CTECTBEHHO-
HAy4YyHOT'O IIMKJIa UCIOJIB3YIOTCS MpU 00paboTKe JaHHBIX SKcrepuMeHTa. HaBblku B HH-
(dbopMaTuke U BiaJJCHUE MaTEMaTUYECKUM HHCTPYMEHTOM, CLIOCOOHOCTh HUCIIOJIb30BATh
MH(GOPMALIMOHHBIE U MPOTPAMMHBIE PECYpPChl IPUMEHSIOTCS IPU PELIEHUN (yHIaMEH-
TaJbHBIX 33J1a4.

JuciuminHa «XuMu4Yeckas TEXHOJIOTUS MepepadOTKU MTPUPOTHOTO ChIPhs», B CBOIO
ouepeib, SIBISIETCS MPEAIIECTBYIOUIEH IPU OCBOEHUH TOCIEAYIOIINX TUCHUIIINH:

- «TexHonorus nepepabOTKU MOJIUMEPHBIX MATEPUATIOBY;

- «ITpouecchl u annapatsl B epepadoTKe TPUPOAHBIX M CHHTETHUECKUX MOJTUMEPOBY;
-«[IpupoaHbie MaTepranbl OMOIOrMYECKOT0 U MEAUIIMHCKOTO HA3HAYEHUS;

- «OU3UKO-XUMUYECKUE METObI aHATIN3a TPUPOJHBIX MATEPHATIOBY,

IpU TIPOXOXKIECHUHU NMPEAJUTIIIOMHON MPAKTUKHU, MOATOTOBKE U 3aIUTE BBIITYCKHON
KBATM(PUKAIIMOHHOMN pabOTHI.

Ilenn ocBOCHUS TUCHUIIUHBI:

e npuoOpeTeHHe 3HAaHUNH O XMMMKO-TEXHOJOTMYECKHMX Ipoleccax mepepaboTKu
Pa3IMYHBIX BHUJIOB MPUPOJHOTO CHIPHS, UCIOIB3YEMBIX ISl TOJYYEHHS] MPAKTHYECKU
BaYXHBIX MPOJYKTOB;

e OBJAJICHHE 3HAHUSIMUO COCTAaBE M CBOMCTBAX BAXXHEHIIMX BUIOB XUMUYECKUX
MPOJYKTOB, MOJYyYaE€MbIX MIPH MepepaboTKe TPUPOIHOTO ChIPbsI, C TEM, YTOOBI IPAMOT-
HO MCTOJIb30BaTh MOJYYEHHbIE 3HAHUS B MPAKTUYECKOU JeATETbHOCTH.

3HaHMs, KOTOpblEe MPUOOPETAET CTYACHT, Kacarollruecs 3aKOHOMEPHOCTEH IpoTeKa-
HUS XUMHKO-TEXHOJIOTMYECKUX MPOLIECCOB, BIMSIHUS YCIOBUHM U anmaparypbl mpouecca
Ha BBIXOJ| LIEJIEBOr0 MPOAYKTa IMO3BOJAT CYLIECTBEHHO MOBBICUTH 00pa30BaTENIbHBIM
YPOBEHb BBIITYCKHUKA, PACIIUPUTH 00JIACTH €ro TPYAOYCTPOMCTBa (MIPOMBIIIICHHAS Te-
pepaboTKa pa3iIMuHBIX BUAOB IPUPOJHOTO CHIPbS, B TOM YUCIIE PACTUTEIBHOTO ChIPbS,
MOJIMMEPHBIX MaTepUajoB U KOMIIO3UTOB Pa3IMYHOTO Ha3HAYEHUSs, Jpyrue oliacTu
MaTepUaIOBEICHHUS).

[Ipu ocBOEHMH AUCHMIUIMHBI « XUMUYECKasl TEXHOJIOIUs NepepadoTKU IPUPOAHOTO
CBIpbs» OakaJlaBp JIOJDKEH KBAM(DPUIIMPOBAHHO OCYIIECTBIISATH MOUCK U aHANIU3 JIUTepa-
TYPHBIX JaHHBIX B 00JIACTH TEXHOJOTUH MEepepadOTKU Pa3IMYHBIX BHUJIOB CHIPbS C Iie-
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JBIO0 JIOTIOTHUTENIBHOTO CaMOCTOSATEIHLHOTO OBJIAJCHUS 3HAHUSMHU, CIIOCOOCTBYIONTUMU
YCBOEHHUIO 0a30BOM M BapHaTHBHOM YacTel OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI,
JOCTH)KEHUSI MAaKCUMAJIbHBIX PE3YJIbTATOB B HAYYHO-HCCIIEIOBATENBCKOM padoTe.

bakanaBp Takke JIOJDKEH MPUOOPECTH HABBIK B IPOBEICHUU HAYYHO-
UCCIIeI0BATENHCKUX Pa0OT B 00JACTH XMMHUYECKOM TEXHOJIOTHH MepepabOTKU MPUPOI-
HOTO  CBIPbSl, HAYYUTHhCS aHAIU3Y U  OOOOIIEHHIO  PE3yJNbTaTOB  HAYYHO-
UCCIIeIOBATENhCKUX paboT. bakaiaBp NOJKEH MpUOOPECTH HABBIKUA M3JI0KEHUS Hayy-
HOI'0 MaTepHUaia, €r0 CUCTEMATU3ALINH.

3. Conepxanne padoyeil nporpaMmmbl (00beM JUCHHUILINHBI, TUIIBI M BU/IbI
yueOHBIX 3aHATHI, yUeOHO-MeToAn4ecKoe obecreyeHne caMoCTOATeILHON padoThl
00y4YarImmxcs)

Coneprkanue paboueit mporpaMmmbl ipesictaBiieHo B [Ipunoxenun Ne 1.

4. (I)OHII OLCHOYHbLIX CPEACTB IO JTUCHUILJIHHE
4.1. IlepeyeHb KOMIIETEHUMI ¢ YKa3aHHEM 3TanoB uX (OpMUPOBAHMS B MpoLecce 0CBOCHUs 00-
pa3oBaTeibHOI nporpaMMbl. Onucanne nMokKasareJieii U KpUTepueB OlleHMBAHUS KOMIIETEH-
Ml Ha Ppa3IMYHbIX ITANaX UX (POPMUPOBAHUS, ONTUCAHHE IIKAJ OLlEHUBAHUSA

B pesynbrare ocBOCHUS TUCIUIUTMHBI « XUMHUYECKas TEXHOJIOTHsI ITepepaboTKu TpH-
POJIHOTO CHIPbs» y cTyAeHTa GOPMUPYIOTCS CIEAYIONINE OOMIEKYIbTypHbIE U TIpodec-
CHUOHAJIbHBIE KOMIIETEHITUU:



OK-7. Cnnoco6HOCTH K CAMOOPraHU3ali U K CaMO00OpPa30BaHUI0

Oran [Tnanupyemble pe3yabTaThl O0yYeHHs Kputepuu onieHnBanus pe3ynbTaToB 00yUeHHUSI
OCBOCHHS | (TIOKa3zaTesd JOCTHXKEHUSI 3aJaHHOTO
. 2 («He ynoBnetrBopu- | 3 («YI10BIETBOPH-
KOMITE- YPOBHSI OCBOEHUSI KOMIIETEHIIMIA) 4 («Xoporio») 5 («OTanaHo»)
TEIBHOY) TEJIBHOY)
TEHILINH
[TepBoiii | 3HaTh: Nmeer  ¢parmenrtap- | B ocHoBHOM 3HaeT oc- | 3HaeT ocHoBomonara- | JleMOHCTpHpYyeT
3Tarn - (yHIaMeHTaJIbHBIC 3aKOHBI M OCHOBOIIO- | HOE MPEJICTaBJICHHE 00 | HOBOIOJATAIONIME I0- | IOI[ME MOHATHS, OC- | YBEPEHHbIC  3HAHHS
Jararomnye moHs;THUs; OCHOBOIIOJIAr AFOIIIX HSTHSI, OCHOBHbIC BUJBI | HOBHBIC BHIbI MPUPOA- | IO  OCHOBOIIOJArao-
— OCHOBHBIC€ BUABI ITIPUPOAHOT'O ChIPbA, IIOHATHUAX, OCHOBHBIX | IPUPOJHOTO CBIPbA H | HOI'O ChIPbA U TEXHOJIO- | IIUM IIOHATUAM, OC-
— TEXHOJOTMH MepepabOTKH pa3NUYHbIX | BHIAaX HPHUPOAHOrO Chl- | TEXHOJOTMM HX Mepe- | THH HUX IepepabOTKH, | HOBHBIM BHIaM MpH-
BHJIOB TPHPOTHOTO CHIPbSI, UCIOJIB3yEMbIC | Pbsi M TEXHOJNOTHSAX HX | pabOTKH, HO JOIYCKAeT | HO JOIYCKaeT HEKOTO- | POAHOTO  CBIPbS H
AJId MMOJIYUCHU MPAKTUYCCKH BaKHBIX IIPO- Hepepa60TK1/L CCPHLE3HBIEC HCTOYHOCTHU | PBIC HETOYHOCTHU U | TCXHOJOTUsAM HX IIC-
JIYKTOB; Y OIITUOKH. OIINOKHU. pepaboTKH.
Bropoii YMeTh: Her ymenwii: kputuue- | ChopmupoBaHb ChopmupoBanbl, HO | ChopmupoBaHbl Ha
aTarn - KPMTUYECKH OLEHUBATh Pa3lMYHble MOJ- | CKH OLCHMUBATh pa3- | HAYalbHbIE  YMEHHUSA: | COJAEPIKATCS OTICNBHBIC | BEICOKOM ypOBHE
XOIbI K TEXHOJOTHSM MepepaboTKU OCHOB- | IMUHBIE TEXHONOTHYE- | KPUTUYECKH OLEHHBATH | NPOOENbl B YMEHHHM. | YMEHHSA. KPUTHYECKH
HBIX BUJOB IIPUPOAHOI'O ChIPbS U BI)I6I/IpaTI) CKHC IMOAXOAblI K IEPC- | pa3JIMIHBIC TCXHOJIOTH- | KPUTUYCCKU OLICHUBATL | OLICHUBATDH pasianyd-
OITUMAJIbHBIE; pabOTKE OCHOBHBIX BU- | YECKHE MOJXOJBI K Te- | pa3IUYHbIe TEXHOJOTH- | HBIC TEXHOJIOTHYe-
JIOB TIPUPOJTHOTO CHIPhsI | pepadOTKEe  OCHOBHBIX | YECKHME MOJAXOJbI K I€- | CKHE MOAXOIbI K Iie-
U BBIOMPATh ONTHUMAlb- | BUIOB MPHPOIHOTO ChI- | pepabOTKE OCHOBHBIX | pepabOTKe OCHOBHBIX
HBIC, pba U BLI6I/IpaTB OIITU- | BUAOB MPUPOAHOrO CbI- | BUAOB IIPUPOIHOTO
MaJIbHbIC; pbsi M BBHIOMpATh ONTH- | CBIPbSs W BBIOHPATH
MaJlbHBIE; ONITUMAJIBHBIE,
Tperun Brnaners: OtcytcerBytor HaBeikn | ChopmupoBansl  1ipo- | ChopMHUpOBaHBI Ha | ChopMupoBanbl  Ha
3Tal - NOHATUHHBIM amlapaToM B OOJIACTH TeX- | -  BJIAJCHUSIMOHATHI- | CTCHIIINE HABBIKU 0a30BOM YpOBHE HaBbI- | BLICOKOM YpPOBHE
HOJIOTHH [IepepabOTKH MPUPOIHOTO ChIPhs; | HBIM amapaToM B 00- | - BIajJeHUS TOHATHI- | KU HaBBIKU

- HaBBIKAMH PabOTHI C y4eOHOU U y4deOHO-
METOJIMYECKOM JINTEPaTyPOU.

JIACTH TEXHOJOTHH TIe-
pepaboTKH MPUPOTHOTO
CBIPBS;
- paloThl ¢ yueOHOH H
METOJINYECKOM JuTepa-
TypoH.

HBIM afmapaToM B 00-
JIACTH TEXHOJIOTWH TIe-
pepaboTKu IPUPOIHOTO
CBIPBS;

- paboTsl ¢ y4eOHOU u
METOJIMYECKON nuTepa-
TypOil.

- BIAJCHUS TOHITHI-
HBIM amnmapaToM B 00-
JaCTH TEXHOJOTHHU IIe-
pepabOTKH MPHUPOIHOTO
CBIPBS;

- paboThl ¢ y4eOHO# n
METOJIMYECKOH JTTepa-
TypOH.

- BJIQJICHUSI MTOHSATHHA-
HbBIM  alrapatoM B
00J1aCTH TEXHOJIOTUH
nepepaboTKku  TpH-
POJTHOTO CHIPhS;

- paboTel ¢ ydeOHOM
U METOAWYECKOH -
TepaTypou.




IIK-2. roTOBHOCTH K MCHOJIb30BAHHI0 CHHTETHYECKHX U npnﬁopno-aﬂaﬂnaneCKnx HAaBbIKOB, MO3BOJJIAIOIIHUX paﬁoTaTb B pa3/iIM4YHbIX 00.1a-

CTHAX COBpeMeHHOﬁ TCXHOJOI'MU, CBA3AHHBIX ¢ PCIICHUECM MATECPHATOBCAIYCCKHUX 3a1a1

OTan HHaHI/IpyeMBIe PE3YyJIbTaThbl O6y‘ICHI/I$I KpI/ITepI/II/I OLCHUBAHUS PC3YJILTATOB O6yLICHI/I${
OCBOCHUA (HOK%&TGHH JOCTHXKCHUA 3aJaHHOI'O
. 2 («He ynosnetBopu- | 3 («YnoBieTBopu-
KOMITE- YPOBHSI OCBOEHUSI KOMIIETEHIIHIA) 4 («Xoporoy) 5 («OTan4HO»)
TEJILHOY) TEJILHOY)
TEHLIUU
IlepBbiit 3HaTh: Nmeer  ¢parmenTapHoe | B ocHOBHOM 3HaeT oc- | 3HaeT OCHOBHbIC 3KCme- | JIeMOHCTpUpYeT — KOM-
STar - OCHOBHbIC YKCIICPHMEHTAIBHBIC METO/BI | TPE/ICTABICHHE 00 oc- | HOBHbIC IKCIIEPUMEH- | PUMEHTAIBHBIC METO/BI U | IIEKCHbIC 3HAHHS OCHOB-
W TIPMHIWMIE paGOTE! COBPEMEHHBIX MpH- | HOBHEIX 9KCIIEPHMEH- | TaJbHBIC METOIBI U NPUH- | IPHHUUIBEI PabOTBl CO- | HBIX YKCIICPUMCHTAIBHBIX
TaNbHBIX ~ METOJAaX W | OUIBI PabOTBHl COBPEMEH- | BPEMEHHBIX MPUOOPOB B | METOAOB MW IPHHLMIIOB
0OpOB B 00JIACTH XUMHUYECKOIO MaTepHa- P P P PHOOP P
N NPUHIMOAX PAbOTHl CcO- | HBIX NPUOOPOB B oOJacTH | OOJMACTH  XHMHYECKOTO | paboThl COBPEMEHHBIX
JIOBEJICHUS U XUMUYECKOWU TEXHOJIOTHH.
BPEMEHHBIX MPUOOPOB B | XUMHUYECKOTO  MarepHa- | MaTepHalOBEICHUS U | IpuOOpOB B 0ONACTH XH-
0o0NacTH  XUMHYECKOTO | JIOBEACHHS M XMMHYECKOH | XUMHUYECKOH TEXHOJOTHH, | MHYECKOTO MaTepHaoBe-
MaTepHaIOBEICHUS U | TEXHOJIOTHY; HO JIONTYCKAaeT HEKOTOpBIC | ACHHS M  XUMHYECKOIl
XUMUYECKOH TCXHOJIOTHH, HETOYHOCTH U OLIHOKH. TECXHOJIOTUHU
Bropoii VYMeTsh: Het ymenuii: CoopmupoBanbsl  Havanb- | ChopmupoBanbl, HO co- | ChopMuUpOBaHBl Ha BBI-
JTan - UCIOJIB30BaTh HOJ‘Iy‘IGHHLIG HpI/I60pHO' HUCIIOJIB30BaTh MOJYYCH- | HBIC YMCHHA B UCIIOJB30- | ACPKATCA OTACJIbHBIC COKOM YpPOBHE yme-
AHANNTHYECKHe JaHHBIE O cocTase u | HPIC NpHOOPHO- | BAaHUM HOJYYCHHBIX NPHU- | MPOOENbl B YMEHHAX: HC- | HUS:UCIIOIB30BAaTh IOJTY-
CBOICTBAX CHIPhS /Ui BHIGOpa MeToja | AHAMTHYECKUE JAHHLIE O OOpHO-aHATUTUYECKUX MOJIB30BaTh IIOJYYCHHBIC | YCHHBIC npuOOpHO-
ero HepepaGOTKH COCTaBe W CBOICTBaxX ChI- | JaHHBIX O COCTaBe U | IPHOOPHO-aHAIUTHYEC- AQHATUTU-YECKHE JIAaHHBIC
pep pbs U BEIOOpa MeTOZAa | CBOMCTBAaX CBHIpbS Ul | KAE JaHHBIE O COCTAaBe M | O COCTaBe M CBOMCTBax
ero nepepadoTKH. BBIOOpa METOJA ero mepe- | CBOMCTBaX CBHIpbS Ui | CBIPbsL Ul BHIOOpa METO-
paboTKw. BBIOOpa METOJIa €To Tepe- | Jia ero nepepadoTKH.
paboTKH.
Tpernii Brnaners: OTCyTCTBYIOT HaBblkH | ChopMUpOBaHBI npo- | ChopmupoBansl Ha 6a30- | CHopMHUPOBaHEl HA BBI-
STal - HaBBIKAMH BHIOOpPAa BO3MOYKHOM TEXHO- BbIOOpa BO3MOXKHOW TeX- | CTEHIIe HAaBBHIKM BHIOOpA | BOM YpOBHE HABBIKH BBEI- | COKOM YpPOBHE HAaBBIKU
JIOTHH 1epepaGOTKH ChIPbS HA OCHOBAHMH | HOTOTHH nepepaboTKH | BOBMOXHON TEXHOIOTHH | 6opa BO3MOMKHOW TEXHO- | BBIOOpPAa BO3MOXKHOM TeX-
NPUOOPHO-aHATNTHYECKHX AaHHBIX O €r0 CBIPhSI HAa  OCHOBaHHHM | IepepabOTKH CBIpbS Ha | JIOTHM NepepabOTKH CBI- | HOJOTUHU nepepadoTKu
N nprOOpHO- OCHOBaHMH  NPUOOPHO- | Pbsi HA OCHOBAaHWH MNpPH- | CHIPbS HAa  OCHOBAHUH
COCTaBE U CBOMCTBAX.
AQHAIMTUYECKUX AaHHBIX O | QHAUTUYEC-KMX JAaHHBIX | OOPHO-aHATUTUYECKUX npubOpHO-

€ro COCTaBe U CBOMCTBAX.

O €ro COoCTaBe U CBOW-
CTBax.

JaHHBIX O €r0 COCTaBe H
CBOMCTBAXx.

AHAJIMTUYCCKHUX JTAaHHBIX O
€ro COCTaBe U CBOMCTBAX.




IIK-3. T'0oTOBHOCTH MCHOJIB30BATH O0IIMEe MNPEACTABJIEHUS O CTPYKTYpe XHMHKO-TEXHOJOTHYECKHX CHCTEeM
TEXHOJOTHYECKHX MPOIeCcCOB U MPOU3BO/CTB VISl aHAJIHW3a B3aUMO/1eiiCTBUSI TEXHOJIOTHI U OKPY Kalollel cpeabl

U THUIIOBBIX XHMMHKO-

Oran [TnanupyemMble pe3ynbTaThl 00yICHHS Kputepuu onieHuBaHus pe3yabTaTOB O0YUCHHS
OCBOCHHMS | (TIOKA3aTenu JOCTHXKCHUS 3aJaHHOTO
. 2 («He ynosnerBopu- | 3 («YnoBierBopu-
KOMIIe- YPOBHSI OCBOCHUSI KOMIIETEHIIUMN ) 4 («Xoporoy) 5 («OTnaHO»)
TEJILHOY) TEILHOY)
TEHIUU
[TepBorit 3HaTh: Umeer  ¢parmentapHoe | B ocHOBHOM 3Haer Tex- | 3HaeT TexHolormdeckue | JleMOHCTpupyer  KOM-
3TAall - TUIIOBBIE XUMHUKO-TEXHOJIOTUUECKHE MPEACTABICHHUE O TEXHO- | HOJOTMYECKUE TIPOUECCHI | MPOLECCHI nepepa60TKH IIJICKCHBIC 3HAHUS TEXHO-
TIPOLIECCHI TePepabOTKN PAa3INIHBIX BU- JIOTHYECKUX  Tpoleccax | MmepepaboTKH pPa3lIWYHBIX | PA3IUYHBIX BHJOB MpPH- | JOTMYECKUX  IPOLIECCOB
JI0B IIPHPOIHOTO CHIPBS, HCIIONB3YEMbIE nepepabOTKU Pa3IMYHBIX | BUJOB TPHPOIHOTO Chl- | POJHOTO CHIPbs, HCIOJb- | MEPEepadOTKH NPUPOTHOTO
’ BUIOB TIPUPOJHOTO CbI- | Pbs, HCIOJB3YEMBIC JIid 3yEMbIC JId TOJYYCHU CbIpbA, HCIIOJIb3YCMBIX
JUTSL TIOJTyY€HUS PAKTUYECKH BaXKHBIX
. pbi, HUCIOJB3YEMBIC [JIA MOJY4YCHUSA TMPAKTUIYCCKU MMPaKTUYCCKU BaXHBIX | JUIA TIOJIYUYCHUA TIIPAKTU-
TIPOAYKTOB, MOJIyYEHUsI IPAKTUYECKHU | BAXKHBIX MPOLYKTOB; IIPOAYKTOB, HO JAOIYCKAET | YECKH BaXKHBIX IPOAYK-
BaXXHBIX IPOAYKTOB; HEKOTOPBIC HETOYHOCTU U TOB, HO JOIIYCKAacT HEKO-
OIIHOKH. TOpBIC ~ HETOYHOCTH |
OIIHOKH.
Bropoit VYwMers: Her ymenuii: CdhopmupoBanbt Cdopmuposansl, HO co- | ChopMHpOBaHBI Ha BBI-
3Tall - AHAIM3MPOBATh BO3MOXKHOCTh 00pa3o0- | AHAIM3NPOBAaTh BO3MOXK- | HAualbHbIE YMEHUS aHa- | JEpPXKarcs OTHCTbHBIE | COKOM YPOBHE YMCHUSL:
BAHMS OTXOJOB IPOM3BOLCTBA B XUMHKO- | HOCTb OOPa30BAHKS OTXO- | NIH3MPOBATH BOSMOXKHOCTh | POGENbl B YMCHWSX: | aHATH3MPOBATH BO3MOX-
TEXHOJNOTMHYECKUX TIPOLIECCAX M HX BIIHS- JIOB TIPOM3BOJICTBA B XH- | 0Opa3oBaHUA OTXOJIOB | aHAIM3UPOBATh BO3MOX- | HOCTh OOpa30BaHMUA OTXO-
MHUKO-TCXHOJIOTHYCCKUX MpOon3BOJCTBA B XMMHUKO- HOCTH O6pa3OBaHI/I$[ OTXO- | AOB MNPOU3BOJCTBA B XHU-
HHUE Ha OKPY’KAIOILYIO CPENY.
nmponueccax M UX BIIUSAHUC TCXHOJIOTHYCCKHNX Ipo- | A0B MNPOM3BOJCTBA B XHU- MHUKO-TCXHOJIOTHYCCKUX
Ha OKPYXXAOIYIO CPey. | [eccax M WX BIHSHHE HAa | MHKO-TEXHOJOTHYECKHX mpoleccax W MX BIHSHHE
OKPYKAIOLIYIO CPELy. HpoIleccax M UX BIHMSHUC | HA OKPYXKAIOUIYIO CPEeLy.
Ha OKPY)KAOIIYIO CPeNy.
Tperuii Bragets: OtcyrcrBytor HaBeiku | ChopmupoBansl npo- | ChopmupoBansl  Ha | ChopmupoBaHel  Ha
3Tamn - HaBBIKAMUIIPOBEICHHS OICHKU BIWMSIHH- | IPOBEACHUS  OLEHKU | CTEWINEe HAaBBIKK TPO- | 0a30BOM ypOBHE HaBBI- | BLICOKOM YpOBHE
SXUMHKO-TEXHOJIOTUYECKUX  IPOLIECCOB | BIUSHUSI XMUMHKO- | BEIGHUS OIICHKH BIHA- | KU MPOBEACHUS OLEHKU | HABBIKM  IPOBEACHHUS

Ha Ka4eCTBO OKPYKAIOIIEH CpeIbl.

TEXHOJIOTMUECKUX IPO-
LIECCOB Ha KayecTBO
OKpYXaloIllei cpeibl.

HUS XUMUKO-
TEXHOJIOTUYECKUX IIPO-
[IECCOB HA KadecTBO
OKpY>Karolleu cpeibl.

BITUSTHUS XUMUKO-
TEXHOJIOTHUECKUX IPO-
[IECCOB HA KadecTBO
OKpYXaloIlleil cpeibl.

OIICHKW BIUSHUS XU-
MUKO-
TEXHOJIOTUYECKUX IIPO-
[ECCOB Ha KavecTBO
OKPY>KaloIllel Cpeibl.




IIK-4. CnnocooHOCTD K ONITUMHU3AIIMU U pPeaJIN3allU OCHOBHBIX TEXHOJIOT Uil MOJIYI€HUSI COBPEMEHHBIX MaTE€PHAJIOB

Oran [Tnaaupyemblie pe3yiabTaThl O0ydeHUS Kputepuu onieHuBaHus pe3yabTaTOB O0YUCHHUS
OCBOCHUS (mokazarenu JOCTHKEHHUS 3aIaHHOTO
. 2 («He ynoBnerBopu- | 3 («Y10oBieTBOpH-
KOMIIETEH- YPOBHSI OCBOCHHUSI KOMIIETEHIUH) 4 («Xoporio») 5 («OTnuuHO»)
TEITHLHOY) TEJILHOY)
1805051
[TepBsiit 3HaTh: Nwmeer ¢parmentapuoe | B ocHOBHOM 3HaeT oc- | 3HaeT OCHOBHBIE Tex- | [lemoHCTpHpyeT
yTar - OCHOBHbBIE TEXHOJIOTUYSCKHUE MPOILECCHI npeacTaBJICHUC 000C- | HOBHBIE TEXHOJIOIMYE- | HOJIOTUYECKUE IpouccC- | KOMIJICKCHBIC 3HAHUA
nepepaboTKU Pa3IMYHbIX BUJOB IPUPO/- | HOBHBIX TEXHOJIOTMYE- | CKHE IIPOLECCHl Iepe- | Chl NepepaboTKU NpH- | B 00JACTHTEXHOJO-
HOT'O ChIpbs, UCIOJIb3yEeMbIC JIs1 OJIy4de- CKHUX IIPOLECCOB MEpEC- pa6OTKI/I IpUPOAHOIO | pOAHOI'0  CBIpbA, HC- | THYECKUX IIPOLECCOB
HMS IPAKTUYECKH BaXKHBIX XUMHUYCCKHUX pa6OTKH IIPpUPOAHOIO | ChIPbA, HCHOJB3YEMBIC | MMOJIB3YEMBIC IJIA ITOJTY- Hepepa60TKI/I pu-
HPOJYKTOB; CBIPBS, HWCIOJNB3YEMBIX | ISl TOJYYEHHs] Tpak- | YeHHUs MPaKTUYECKH | POJHOTO CHIPbS, HC-
JUTS TIONYYEeHUsI TpPaK- | THYECKH BAXXHBIX XH- | BAXKHBIX ~ XUMHUYECKUX | MOJIB3YEMBIX IS TI0-
TUYECKH BaXXHBIX XHU- | MUYECKHUX MPOAYKTOB, | MPOAYKTOB, HO JIOMYyC- | Ty4eHHUS MpPaKTHUe-
MHUYECKUX MPOIYKTOB; | HO JOMYCKaeT Cepbe3- | KaeT HEKOTOphle He- | CKH BaXKHBIX XUMH-
HbIE HETOYHOCTH H | TOYHOCTH U OIIUOKH. YECKHUX MPOAYKTOB;
OIINOKH. .
Bropoii YMmeTs: Her ymenwmii: CdopmupoBaHbI Cdopmupoanbl, HO | ChopmupoBanbl Ha
3Tamn - KPUTHYECKH OILCHMBATH pAa3iMyHble | KPUTHYECKM  OLCHH- | HAYAIBHBIC — YMEHHS: | COJECPXKATCA OT/EIBHBIC | BBICOKOM ypoBHE
TIOJXOBI K TEXHOJIOTHH TOJIYdYeHHs Tpo- | BaTh PA3IMYHBIC MOJ- | KDUTHYCCKH OLCHUBATH | MPOOCIBI B YMCHHSX: | YMCHHS: KPUTHYCCKHU
nykTa (MaTepuana)Ha OCHOBE MPHPOLHO- | XOABI K TEXHOJOTHH | PAa3iIMYHBIC MOAXOJBI K | KDUTUYCCKH OLCHUBATH | OLCHMBATH  PA3iH4-
T'O CBIPBS M BEIGUPATH ONTHMAIBHBIC; MONYYeHUSI  MPOJAYKTA | TEXHOJIOTHH  TOJNy4e- | pa3iMyHble MOAXOABI K | Hble MOAXOJbl K TeX-
HA OCHOBE IMPHUPOJHOTO | HUSI MPOJYKTA HA OCHO- | TEXHOJIOTUH  TOJNy4e- | HOJIOTHH TONYYeHUS
CBIPBSl U BBIOMPATH ON- | BE€ TPUPOAHOTO CHIPbS | HUS MPOJYKTa Ha OCHO- | MPOJYKTa Ha OCHOBE
TUMaJIbHEIE; W BBIOMpATh ONTUMAalb- | BE MPUPOJHOTO CHIPhS | MPUPOJHOTO CHIPhS U
HBIE; U BHIOMpATh ONTUMalb- | BEIOMpATh OMTH-
HEIE,; MaJIbHBIE;
Tpernii Bragers: OtcyrctBytor HaBblku | CdopmupoBanbl npo- | ChopmupoBansl  Ha | CdopmupoBaHbl Ha
ran - HaBbIKAMHU TIPOBEJICHHS OIIEHKW BIIMS- | IPOBEJEHUS  OIEHKH | CTEUIIne HaBBIKK | 0A30BOM YpPOBHE HaBbI- | BEICOKOM ypOBHE
HUSl pa3InYHbIX (PAaKTOPOB HA TPOIECC | BIMSHUS  Pa3NIMUHBIX | OICHKW BIMSHUS pa3- | KK OIEHKW BJIVSHUS | HABBIKK OIEHKH BIIH-
nepepadOTKU CHIPb € MOJy4YeHHEM Tpe- | (pakTopoB Ha mpouecc | IMYHBIX (AKTOPOB Ha | PasIMUYHBIX  (HAKTOPOB | SIHUSA Ppa3IMYHBIX
OyeMoro MpoIyKTa (MaTepuana) repepaboTKA CBIPBS C | IpoIlecC TMepepaboTKy | HA Tpolecc Tmepepa- | pakTopoB Ha IIPO-
MojlydeHueM  TpeOye- | ChIpbst C TIOJNy4eHHEM | OOTKH CBIpbS C IONY- | leCC  MepepadOTKh

MOTO MPOJIYKTa.

TpeOyeMoro NpoayKTa.

yeHneM  TpedyemMoro

MIPOAYKTA.

CBIPbSI C MOJYYCHUEM
TpeOyeMoro MpoayK-
Ta.
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4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUSI /M HHbIE MAaTepHaJbl, HEOOXOAUMBbIE JIS OLEHKH 3Ha-
HMii, yMeHHUIl, HABHIKOB M ONbITA [1eSITeJIbHOCTH, XapaKTepU3yIOIIUX 3Tanbl GopMHPOBAHUA
KOMIIeTeHI[HIl B MpoLecce 0CBOEHUs1 00pa3oBaTe/ibHON nmporpammbl. MeToauveckue Marepua-
JIbl, ONpe/iesisAomue Npoueaypbl OeHNBAHUS 3HAHUI, YMEeHUIl, HABLIKOB U ONbITA JesITeJIbHO-

CTH, XapaKTCPU3YIOUIUX 3TAllbI (l)OpMHpOBaHI/IH KOMIIeTeHIIMii

OTanbl Pe3ynbrarel oOydeHus Kommne- Ol1ieHOUHbIE CPEACTBA

OCBOEHUS TEHLUS

1-# sTan 3HaTh: NuauBunyanbHbIN, TPYII-
- (yHnameHTaIbHBIE 3aKOHBI M OCHOBO- IIOBOM 0IpOC;

3HaHus MIOJIATAOIINE TOHATHS: OK-7 co0eceoBaHue, TOMYCK K
— OCHOBHBIE BU/IbI IPUPOIHOTO CHIPbS; BBIMIOJIHEHUIO  J1abopa-
— TEXHOJIOTUU TepepadOTKH Pa3IHuHbIX TOPHBIX PadoT;
BUJIOB TMPUPOJHOTO ChHIPbs, HCIOJIb3Ye- IpoBepKa O(OPMIIEHHBIX
MbI€ JJIs1 MOJIYYEHUS NPAKTUYECKU BaXK- nabopaTopHbIX paboT B
HBIX TIPOAYKTOB,; 1a00paTOpHBIX  KypHa-
- OCHOBHBIE dKCIIepUMeHTaNbHbIe MeTo bl | [1K-2 JaX;KOHTPOJbHBIE pPado-
U NPUHLMIBI pabOThl COBPEMEHHBIX MpHU- TBI; TECTHI; O(OpPMIICHHUE
00poB B 00JaCTH XMUMHUYECKOTO MaTepua- pedepara; npe3eHTanus
JIOBEJIEHUS U XUMUYECKOU TEXHOJIOTUH; JIOKJIaJ1a; 3K3aMEH
- THUNOBBIE XUMHKO-TexHonoruueckue | [1K-3,
mporecchl nepepadoTku paziuuHbix BU- | [1IK-4
JIOB TPUPOJHOTO CHIPbsI, HCIIOJIb3yEMbIE
JUISL TIOJTYYEHMsI MNPAKTHUUECKHU Ba)KHBIX
IPOJYKTOB;

2-11 aTan YMers: WNHnuBunyanbHbIN, rpyI-
- KpUTHUYECKH OlLleHHBaTh paziuunbie | OK-7 IIOBOM OMPOC;

YMenus HOJAXO/Abl K TEXHOJOTHH MepepadoTKu cobecesioBaHuE, TOMYCK K
BaXHEHMIIMX BUJIOB MPHUPOJHOTO CHIPbS U BBINIOJIHEHUIO  Jlabopa-
BBIOMPAThH ONTHUMAJIbHBIE; TOPHBIX padoT;
- UCIOJIb30BaTh IOJY4YE€HHbIE MPUOOPHO- MpoBepKa O(POPMIIEHHBIX
aHaJIUTHYeCKHe JaaHHble o cocraBe u | [1K-2 71a00paTOpHbIX paboT B
CBOMCTBax ChIpbd Il BbIOOpa MeToAa 1a00paTOpHBIX  KYypHa-
ero nepepadboTKy, Jax;KOHTPOJbHBIE pabo-
- aHATM3UpPOBaTh BO3MOXKHOCTH oOpa3zo- | [1K-3 ThI; T€CTHI; 0OPMIICHHE
BaHUsl OTXOJOB IPOM3BOJICTBA B XUMHUKO- pedepata; mpe3eHTanus
TEXHOJOTMYECKHUX Tpolleccax W UX BIIUS- JIOKJIaJ1a; 9K3aMeH
HUE Ha OKPYXKAIOUIYIO Cpeny,;
- KpUTHUYECKH OlleHuBaTh paziauunblie | [1K-4
MOJXO/bl K TEXHOJIOTUU IMOJTYYEHHsI IIPO-
nyKTa (MaTepuaiia) Ha OCHOBE MPHUPOJIHO-
IO CBHIPbs U BBIOMPATh ONTHMAJIbHBIE,

3-i oTan Bnanets: NuauBuayanbHbIN, TPYyII-

Bmanets - TOHATUWHBIM anmaparoM B obmactu | OK-7 MOBOM OMpPOC;

HaBBIKAMU | TEXHOJIOTUM TEepepabOTKU MPUPOIHOTO cobecesioBaHuE, TOMYCK K
CBIpbS; BBINIOJTHEHUIO  Jlabopa-
- HaBbIKaMH palboThI ¢ yueOHOU 1 yyeOHO- TOPHBIX padoT;
METOINYECKOMN JTUTEPATYPOU. poBepKa 0(pOPMIIEHHBIX
- HaBBIKAMH BBIOOpa BO3MOXKHOH TexHO- | [1K-2 nabopaTopHbIX paboT B
JIOTUU NepepabOTKH ChIPhSl HA OCHOBAaHUU 71a00paTOPHBIX  KYypHa-




npuOOPHO-AHATUTUYECKUX JTaHHBIX O €ro Jax; KOHTPOJbHBIE pabo-

COCTaBE€ U CBOMCTBAX; TBI; TECTHI; 0O(OpMIICHHUE
- HaBbIKaMU NpoBeieHus orieHKk BiausiHus | [1K-3 pedepara; nmpe3eHTaIMsg
XUMHUKO-TEXHOJIOTUYECKUX IPOLIECCOB Ha JIOKJIaJa; 3K3aMEH

KaueCTBO OKPYKAIOIIEH Cpe/bl;
- HaBbIKaMU NpoBeaeHus oneHku BiausiHus | [1K-4
pa3aNyYHbIX (PAKTOPOB Ha MIpOIECC Mepe-
pabOTKH CHIPHsI C MOTy4YeHHEM Tpedyemo-
ro MpoAykKTa (Marepuania).

[Toka3zarenu chopMUPOBAHHOCTH KOMIIETEHIIMH:

Kpurepusimu oLleHUBaHHS SBISIOTCS OayUIbl, KOTOPBIE BBICTABISIOTCS MPEMOAAaBaTEIeM 32 BU-
Ibl J1eATENIbHOCTU (OLICHOYHBIE CPEACTBA) 10 UTOraM M3Y4EHHUs MOAyiled (pa3ienoB JUCLUIUIMHBI),
[IEPEYUCIICHHBIX B PEUTHUHI-IUIAaHE JTUCUUIUIMHBI (0715 9K3aMeHa. TEKYIIUH KOHTPOJIb — MakcuMyMm 40
0aioB; pyOeKHBIN KOHTPOIIb — MakcuMyM 30 6aioB, moompuTenbHbie 0amibl — MakcuMyMm 10.

[Ixansl OLIEHUBAHMUS:

OJis1 OK3AMeHa:

ot 45 110 59 6amI0B — «yIOBIETBOPUTEIHHO;

oT 60 10 79 6amIoB — «XOPOIIOY;

oT 80 GaJIJIOB — «OTIMYHOY.

4.3. PeWTHHI-IUIAH JUCHUILINHBI
PedTuHr—11aH TUCHMIUIMHBI PEICTABIICH B IPUIIOKESHHUH 2.

Tunosblie MaTepHuaJbl K IK3AMECHY

BOl'lpOCbl K 3K3aMEHY 10 JUCHUIIJIMHE
«XuMH4YecKasi TEXHOJIOTHs NMepepadoTKH NPUPOJIHOTO CHIPbSD)

1. Knaccudukaius cblpbsi XMMUYECKON MPOMBILUIEHHOCTHU: MO MPOUCXOKACHUIO, 110
BHJIaM 3aracoB, I10 COCTABY, MO arperaTHOMY COCTOSIHUIO.

2. DTansl BbIOOpA CHIPhS JIJIs1 TEXHOJIOTMYECKOTO Ipolecca.

3. XapakTrepucTuka KpUTEPUEB, UCIIOIB3YEMBIX MPU BBHIOOPE CHIPbS ISl IPOU3BOI-
CTBa XMMHUYECKOTO MPOJYKTa: 00bEM MPOM3BOACTBA, COJEPKAHHE IMOJE3HOIO KOMIIO-
HEHTa, KOHBEPCUSI U CEJIEKTUBHOCTb, BBIXOJ] MIPOJIYKTa, CKOPOCTh PEAKIIMH, KOJIMYECTBO
MOOOYHBIX MPOAYKTOB M MX KBAIM(DUKAIUS, YUCIO XUMUYECKUX CTAIUNA,CTOMMOCTDh U
JOCTYIHOCTH ChIPhSI,PECyPCOEMKOCTb,KOJIMUYECTBO CTOKOB M BHIOPOCOB.

4. Hedrexumuueckoe coipbe. CoctaB HedgTu. OCHOBHBIE MpOLIECCHl HedTerepepa-
OOTKHU.

5. Kimaccudukanus negrenpoaykToB. XapakTEPUCTHKA OCHOBHBIX HEDTEITPOTYK-
TOB(Ma3yT, Macia, TyApoH, O€H31H, TU3eJIbHOE TOIUIMBO, KEPOCUHBI, OMOTOILIINBO).

6. Knaccudukanusa neprexumuueckux mpousBoacTB. Huzko-, cpenne-, BLICOKOTEM-
nepaTypHbIe MPOIECCHI epepaboTKH.

7. YraeBogopoausle ra3el. Knaccudukaius yriieBoI0pOIHbIX Ta30B.

8. IIpupoansiii ra3z. CoctaB. OCHOBHbIE HaNpaBJIeHUs NepepadOTKU MPUPOIHBIX ra-
30B.

9. [lonytHsiii ra3. CoctaB. OCHOBHBIE HANPABJICHUS UCTIOJIb30BAHMUS.
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10. HedrtezaBoackue raspl. CoctaB. OCHOBHBIE HaANpPaBICHUS HCIIOIb30BAHMUS
He(TE3aBOACKUX Ia30B.

11. XapakTepucTuka yriaiexuMHIecKOro colpbsi. KoMmiiekcHOe HCnonb30BaHue yriien

U IPOJIYKTOB KOKCOBAHMSI.

12. OcHoOBHBIE TPOIECCH MEPEPadOTKH YIIISl: MUPOIU3,ra3uUKaLNs,0KIKEHHUE.
CocTaB npoyKTOB yIJIENIEpEPaOOTKH.

13. Jlecoxummueckoe coipbe. COCTaB ChIPbS.

14. Cxema KOMIUIEKCHOTO UCIIOJIb30BAHUS APEBECUHBI.

15. OcHOBHBIE MPOLECCHI, HUCIOIB3YEMBIE MIPU NEPEPAOOTKE APEBECHBIX OTXOOB!
KUCJIOTHBIM UM (PepMEHTATUBHBIN TUAPOIIN3 IPEBECUHBI; CYJIb(UTHAS WIH Cylib(aTHas
BapKU JIPEBECUHBI.

16. Xumunueckue BosokHa. VX mpeumyiiecTBa mnepes MPUPOJHBIMH BOJOKHAMH.
TenaeHMA pa3BUTUSA TPOU3BOACTBA XMMUYECKUX BOJIOKOH.

17. Knaccuduxanuss XMMHUUECKUX BOJIOKOH.KOMIIEKCHbIE HUTH, IITANelIbHOE BO-
JIOKHO, XT'YyTbl, MOHOHUTH, HETKaHbIE MaTe€pUajbl HA OCHOBE XWMHYECKHX BOJIOKOH.
TexcTuibHble U TexHUYECKHE HUTH. OCOOEHHOCTH MOJTyueHUs1, 001aCTH IPUMEHEHUSI.

18. TpeboBaHMs K BHICOKOMOJEKYJISAPHBIM COCAMHEHUSM — UCXOJHOMY CBHIPBIO IS
MIPOU3BOICTBA XUMHUYECKUX BOJIOKOH.

19. Meroasl (popMOBaHHSI XMMUYECKUX BOJIOKOH, MX CPAaBHHUTEIIbHAS XapaKTEPUCTH-
ka. Cxemsl (hopmoBanus. CrienuanbHble c1ocoObl (HOPMOBAHUS XUMHUYECKUX BOJIOKOH.

20. ®u3uKO-MeXaHUYECKHE CBOMCTBA XUMUYECKUX BOJIOKOH (pa3phIBHAs Harpyska,
HaIpsHKEHUE, yIJTMHEHUE, MOLYJb YIPYTOCTH, YCTAIOCTHBIE CBOMCTBA, YCTOMYMBOCTD K
HUCTUPAHHUIO, CMUHAEMOCTB ).

21. ®U3MKO-XMMUYECKUE CBONCTBA XMMHMUYECKHUX BOJIOKOH (IUIOTHOCTh, TMTPOCKO-
MUYHOCTh, TEIJIO- U TEPMOCTOMKOCTb, CTOMKOCTh K aTM. BO3JCWUCTBHUSAM, XHUM. CTOM-
KOCTB).

22. X¥IMH3M ¥ OCHOBHBIE CTa/IMH MPOLiECcCa MOJTYyYEHNsI BUCKO3HBIX BOJIOKOH.

23. TexHonorus NOJy4eHUsI BOJOKHA JIMOLEII, €T0 CBOMCTBA.

24. XvMU3M U CTaJuM IIpoLecca MOJYyYEHUs JHALCTATHBIX U TPUALETATHBIX BOJIO-
KOH. Y CJIOBHSI (pOPMOBAHHUS allE€TATHBIX BOJOKOH.

25. TlonmuamuaHbIe BOJIOKHA (KallpoH, aHu ). MeToIbl OMy4eHUs] NCXOJHBIX BOJIOK-
HOOOPa3yIOIIUX MOJUMEPOB. Y ClIoBHS (HOPMOBAHUSI MTOJMAMHIHBIX BOJIOKOH.

26. TlonmurdupHbie BolOKHA (JaBcaH). MeToAbl MOJyYEeHHs TUIIIMKOJIEBOrO 3(upa
TOK. Cunre3 nonudtuieHtepedranara. YcioBus GOpMOBaHUS MOMUIPUPHBIX BOJIO-
KOH.

27. TonmuakpunoHUTpUIbHBIE BoJIoKHA. OcobenHocTH monydenus. [lomydeHue wc-
XOJHOTO BOJIOKHOOOPA3yIoIIEero MnojuMmepa. YcloBus (HOpPMOBaHUS MOJIUAKPUIOHUT-
PUIBHBIX BOJIOKOH. [10JIMaKpHIIOHUTPUIIBHBIE U MOJTAKPHUIIBHBIE BOJIOKHA.

28. [MomonedunoBsie BojokHA. OcoOeHHOCTH (HOPMOBAaHMS, CBOWCTBA U 00JIaCTH
npuMmenenus. [lomyuenue GpuOpUIMpPOBaHHBIX HUTEH HA OCHOBE MOJIUITPOIUIICHA.

IK3aMEHAIIHOHHBIE OMJIeThI
CrpykTypa sK3aMEHAIMOHHOTO OujeTa:
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DK3aMEHAIMOHHBIN OWJIET BKIIOYAET J[Ba TEOPETUUYECKUX BOIMPOCA U3 Pa3HBIX pas-
JIJIOB MPOTPaMMBI Kypca U OAHO PacdyeTHOE 3aJlaHHe Ha 3HAHHE METOJI0B, UCIOJIb3ye-
MBIX B TEXHOJIOTUYECKHUX pacueTax.

Oopa3zey IK3aMeHayUOHHO20 Oulema

bamkupckuii rocy1apcTBEHHbIA YHUBEPCUTET
WuxenepHslil pakyiabTeT
Kadenpa rexandeckoil XUMHH U MaTePUATOBEICHUS

Ixzamenayuonnstit ounem N 1

0 UCHUIUIUHE: « XuMuueckas mexuHoocus nepepadomru npupooHo20 Cbipbsiy
JUIsL CTyIeHTOB HanpasieHus moarotoBku 04.03.02 Xumus, pusnuka U MEXaHUKa MaTepHaliOB
HanpasiienHOCTh (TpO(HIiIh) MOATOTOBKH «MEIUIIMHCKHE U OMOMAaTEPHUATTBD»)
2018-2019 yu.r.

1. 3agaum xumudeckod mnpombinuieHHOCTH. [lonstue cwipbsi. Kiraccuduxanuys
MIPOJTYKTOB XMMHUYECKOTO TIPOU3BOICTBA.

2. Ddusnko-MexaHMYECKHE CBOMCTBA XMMHUYECKUX BOJIOKOH (pa3pbIBHAS HArpy3Ka,
HaIpsDKEHUE, YIJIUHEHHE, MOAY/b yIPyrocT). MakTopbl, BAUSIONIHE Ha IPOYHOCTH
BOJIOKHA.

3. Paccuurarh creneHb dTepuPUKAIMKU alleTHIIICIUIION03bI, €CIM OHA COJICPKHUT
59,8% cBsi3aHHOW YKCYCHOM KHMCJIOTBhI. MOXHO JId MCIIOJB30BaTh €€ ISl TOJy4EeHUS
TpHUAIETATHBIX BOJIOKOH. [IpuBeCTH ypaBHEHUE pEaKIMK U YCIOBUS MOJYYCHHS TpHAIl-
TaTa MEJUTFOJIO3HI.

CocraBuit: noueHT kadgeapsl TX u M A.B. I'nma3eipun

3aB. kadeapoit TX u M A.A. Myxamen3siHoBa

Kpumepuu oyenxu:

- 25-30 6annoe svicmasnsemcs cmyoeumy, eciu cmyoenm 0ajl NOaHble, PA36EePH) -
mble Omeemvl Ha 8ce meopemuieckue 6oNnpocyl buiema, npoOemMoOHCMPUPOBAl 3HAHUE
@DYHKYUOHANBHBIX BO3MONCHOCIEN, MEPMUHOTIOUU, OCHOBHBIX IIIEMEHMO8, YMEHUE
NpUMEHAMb meopemuiecKue 3HaHUus npu 8bINOIHeHUU npakmudeckux 3aoanuu. Cmy-
Ooenm 0e3 3ampyOHeHUll Omeemuil Ha ce OONOHUMeNbHble 60npocyl. [Ipakmuueckas
yacms pabomul 8bINOIHEHA NOJIHOCbIO Oe3 HeMmOYHOCmell U OUUOOK,

- 17-24 6annoe svicmasnsemcs cmyoenmy, eciu Cmyoenm packpblil 8 OCHOBHOM
meopemuyecKue 80NPoCsl, 0OHAKO OONYUIeHbl HEMOYHOCIU 8 ONPedesleHUU OCHOBHBIX
nousmut. Ilpu omeeme na donoHumenvHvie BONPOCbL OONYUieHbl HebOobUUe HEMOY-
Hocmu. [Ipu 8binoHeHuU npaKmuyeckol 4acmu pabomol OONYueHbl HeCyUeCmeeHHble
OUwuUOKU,

- 10-16 6annos evicmasnsemcs cmyoenmy, eciu npu omeeme Ha meopemuyecKue
80NPOCHL CMYOEHMOM OONYWEHO HECKOTILKO CYUIeCMBEHHbIX OUUUOOK 8 MOIKOBAHUU OC-
HOBHbIX noHAmMuLL. Jloeuka u notHoma omeema cmpaoarom 3aMemHblMU U3bAHAMU. 3a-
MemHbl npobenvl 8 3HAHUU OCHOBHBIX Memo0os. Teopemuueckue 60npocsl 8 Yerom u3-
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JIOJ#CeHbl 00CMAMOYHO, HO C NPONYCcKamu mamepuana. Mmeromes npuHyunuaibHvle
OWUOKU 6 T02UKe NoCmpoenus omeema Ha gonpoc. Cmyoenm He pewiu 3a0a4y uiu npu
peuuenuu 0onyuiensl epyovie OUUOKU,

- 1-10 6annoe svicmasnsiemcs cmyoenmy, eciu Omeem Ha meopemuieckue 60npo-
Cbl CBUOEeMENbCMBYen 0 HeNOHUMAHUU U KPAUHe HeNOJIHOM 3HAHUU OCHOBHBIX NOHAMUL
u memo0os. ObHapyxcusaemcs Omcymcmeaue Ha8blKo8 NPUMEHEHUS MeopemudecKux
3HAHUL NPU 8LINOIHEHUU Npakmuyeckux 3aoanui. Cmyoenm He cMO2 OMEemums HU Ha
00UH OONOJIHUMETIbHBLU BONPOC.

ITepeBoa onenku u3 100-6aIbHOM B YETHIPEX0ATUTHHYIO TIPOU3BOIUTCS CISAYIOIIMM 00pa3oM:
- otiaHO — oT 80 70 110 6amoB (Bkimovas 10 moompuTenbHbIX O6atioB);
- xopouio — ot 60 1o 79 6aoB;
- YIOBJIETBOPUTEILHO — OT 45 10 59 6anos;
- HEY/IOBJIETBOPUTENILHO — MeHee 45 0aioB.

Konmponvnsie eonpocwt K pazoenam Oucyuniunvl (CEMUHAPCKUM 3AHAMUAM)

3ansarue Ne 1. Tema: Coipve 6 Xumuueckou npoMbIULIEHHOCU.

1. Knaccudukarus CoIpbsi XUMHUIECCKOW MPOMBIIIICHHOCTH: IO MPOUCXO0XKACHUIO, TI0
BHJIaM 3ar1acoB, 110 COCTaBY, IO arperaTHOMY COCTOSHUIO.

2. DTanbl BBIOOpA CHIPhS JIJIs1 TEXHOJIOTMYECKOTO IpolLecca.

3. Kpurepuu Bb160Opa ChIpbs 11l MPOU3BOJICTRA!

e 00bEM NMPOU3BOJICTBA,

coJiepKaHue TMOJIE3HOT'0 KOMITOHEHTA,
KOHBEPCHS U CEJICKTUBHOCTD, BBIXOI IPOIYKTA,
CKOPOCTb PEaKIINH,
KOJMYECTBO MOOOYHBIX TPOYKTOB U MX KBATU(UKAIIHS,
YUCJIO XUMUYECKUX CTaINH,
CTOMMOCTD U JJOCTYITHOCTD CBIPBS,
PECYPCOEMKOCTb,
KOJMYECTBO CTOKOB U BEIOPOCOB.

3ansaTue Ne 2. Tema: Tpaouyuonnvie UCMOUYHUKU CbIPbSA O/ NPOMBIUULEHHO20 Op-

2aHUYECKO20 Cunmesd.

1. Hedrexumuueckoe coipre. CoctaB HEDTH.

2. OcHOBHBIE MpoLEcChl HePTenepepadOTKH.

3. Kinaccudukanust HegrenpoaykToB. XapakTEpUCTHUKA OCHOBHBIX HEPTEMPOIYK-
TOB(Ma3yT, Macia, IyJIpoH, OEH3HH, TU3eIbHOE TOITUBO, KEPOCUHBI, OMOTOIINBO).

4. Knaccudukanus HeTeXuMHUUECKUX MPOU3BOACTB. HU3Kko-, cpeaHe-, BHICOKOTEM-
nepaTypHbIe MPOIECCHI epepaboTKH.

5. YraeBogopoHbie Ta3bl. Knaccudukarius yriieBo10pOIHBIX Ta30B.

6. [Ipupoansiii raz. CocraB. OCHOBHbBIE HAIIPaBJICHUs NepepadOTKU MPUPOJIHBIX Ia-
30B.

7. IlonytHbi ra3. CoctaB. OCHOBHBIE HANPABIEHUS UCIIOIb30BAHUS.

8. HedrezaBonckue ra3sl. CoctaB. OCHOBHBIE HaIlpaBJICHUS UCIOIb30BaHUS HedTe-
3aBOJICKMX Ia30B.
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3ansaTue Ne 3. Tema: Tpaouyuonuvie UCMOUYHUKU CbIPbsL OJisL NPOMBIULIEHHO20 Op2a-

HUYeCcK020 cunmesa.

1. XapakTepucTuKa yriieXMMHUYECKOTO ChIPhSI.

2. KoMI1eKCHOE MCIOJIb30BaHUE YTIIEH U IPOAYKTOB KOKCOBAHUS.

3. OcHOBHBIE TIPOIIECCHI IEPEPAOOTKHU YTIIsl: MHPOJIN3,ra3uUKAIIHL,0KIKEHUE.

4. CocraB IpOAYKTOB yIJIENIEpEPAOOTKH.

5. Jlecoxumuyeckoe coipbe. COCTaB ChIPbSL.

6. Cxema KOMILJIEKCHOTO MCTIOIb30BAHUSI IPEBECHHBI.

7. OCHOBHBIE TIPOLECCHI, UCMIOJIb3yEMbIE NPU NEPEPadOTKE IPEBECHBIX OTXOMOB:
KUCJIOTHBIM UM (PEpMEHTATUBHBIN TUAPOIIN3 IPEBECUHBL; CYJIb(PUTHAS WK CyNb(aTHAs
BapKU JPEBECUHBI.

3ansaTue Ne 4. Tema: Xumuueckas mexHono2us NOAYUeHUS XUMUYECKUX BOTOKOH.

1. ITpeumyiecTBa XUMUYECKUX BOJIOKOH IO CPABHEHUIO C MPUPOIHBIMHU.

2. Buapl BOJIOKOH U HUTEH.

3. Buapl BOJIOKOH TEXHHYECKOTO Ha3HAYEHUS.

4. TeHeHIIMN Pa3BUTHSI POU3BOJICTBA XUMUYECKUX BOJIOKOH.

5. TpeboBanust kK BMC st mpou3BoACTBa XMMHYECKUX BOJIOKOH.

6. Craguu nmponecca NoJyd4eHUsI XMMUYECKUX BOJIOKOH.

7/.Metonbl GopMOBaHUSI XUMUYECKUX BOJIOKOH:

® OCHOBHBIC (M3 BSI3KHUX PACTBOPOB U PACILIABOB MOJIMMEPOB);

e crenuagbHble MeTO/Ibl (hopMOBaHUs (CyXO-MOKpoe, (opMOBaHUE U3 TelieH, pe-
aKIMoHHOEe (popMOBaHUe, U3 TUCIIEPCUI MOIMMEPOB, OechunbepHoe GopMoBa-
HHE).

8. ®u3NKo-MeXaHUYECKHE CBOWMCTBA XMMHUYECKHX BOJIOKOH (pa3pbIBHAs Harpyska,

HaIpsDKEHWE, yIJIMHEHUE, MOJYJb YIPYTrOCTH, YCTAJIOCTHBIE CBOMCTBA, YCTONYH-

BOCTh K UCTUPAHUIO, CMUHAEMOCTb ).

9. ®OU3HKO-XUMHUYECKHE CBOWCTBA XMMHYECKHX BOJIOKOH (TJIOTHOCTB, THTPOCKO-

MUYHOCTh, TEIJI0- U TEPMOCTOMKOCTh, CTOMKOCTh K aTM. BO3JEHCTBUSAM, XUM. CTOM-

KOCTb).

3anarue Ne 5. Tema: Texnonoeus nonyyeHus UCKYCCMEEHHbIX U CUHMEMUYECKUX 60-
JIOKOH

1. XuMu3M 1 OCHOBHBIE CTaJIMU NIPOLIECCA MTOIYYEHUS BUCKO3HBIX BOJIOKOH.

2. TexHonorus Noay4yeHUs BOJIOKHA JIMOLIEII, €ro CBOMCTBA.

3. XuMH3M ¥ CTaJIUU TIpoliecca MOTYYeHUsl AUAICTATHBIX M TPUAIETATHBIX BOJIO-
KOH. Y cJI0BHs (JOPMOBAHMSI alleTaTHBIX BOJIOKOH.

4. TlonmuamuaHble BOJOKHA (KampoH, aHKua). MeToAbl MOJy4YeHHUs] UCXOIHBIX BOJIOK-
HOOOPa3yIoLUX MOJIUMEPOB. Y CI0BUs (HOPMOBAHUS OTUAMHIHBIX BOJIOKOH.

5. TlonmadupHbie BoJioKHA (71aBcaH). MeTOAbl MOMYYEHUs TUTIMKOJIEBOro 3dupa
TOK. Cunre3 nonudtuieHTepedranara. YcioBus (GpopmMoBaHus MOJUIQUPHBIX BO-
JIOKOH.
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6. TlommakpunonutpuibHbie BonokHa. OcobeHHOocTH ToydeHus. [lomyuenue wc-
XOJTHOTO BOJIOKHOOOPA3yIoUIEro nojaumepa. Y ciioBus GopMOBaHUS TOJIUAKPUITOHUT-
PWIBHBIX BOJIOKOH. [10MaKpUIOHUTPHIIBHBIE H MOTaKPUIIBHBIC BOJIOKHA.

7. TlommonedunoBble BosokHa. OcobeHHOCTH (OPMOBaHMS, CBOMCTBA U 00JacTH
npuMeHenus. [lonmyuenne GuOpMIMPOBaHHBIX HUTEH HA OCHOBE MOJIMITPOITHIICHA.

Kpumepuu oyenku (8 oannax):

- 4-5 6annos evicmasisiemcs cmyoeHnty, eciu cmyoeHm 0al NOJHble, PA38ePHYmble
omeembvl Ha 80ONPOCHl CEMUHAPA, NPOOEMOHCMPUPOBATL 3HAHUE MEPMUHONOSUU U OC-
HOBHBIX NOHAMULL.

- 3-4 banna evicmasnsiemcs cmyoenHmy, eciu CmyoeHm packpvlil 8 OCHOBHOM Meo-
pemuuecKue 80nPOCyl, 0OHAKO OONYUeHbl HEMOYHOCMU 8 ONpedeleHUU OCHOBHBIX NO-
HAMUII.

- 1-2 6annos evicmasnsiemces cmyoenmy, eciiu npu omeeme Ha meopemuiecKue
80NPOCHI CMYOEHMOM OONYUWEHO HECKOTILKO CYWECMBEHHbIX OUUOOK 8 MOIKOBAHUU OC-
HOBHBIX NOHAMULL.

Ilpumepwvi 6onpocoe Kk KOHMPOJIbHLIM padomam
Texywiasa konmponwvnan padoma Nel
Bapuanr 1
1. JlaTb onpeneneHue, 4To TaKOe ChIPhE.
2. OcHOBHBIE BUJIbI TPOAYKTOB XMMHUECKOIO IPOU3BOICTBA.
3. [atb ompeneneHus: 00beM MPOU3BOJICTBA, KOHBEPCHSI, CEJIEKTUBHOCTb, BBIXOJ MPO-
IYKTa.
4. TlepeuncnurbCcTaanu nepepadboTKu HEPTH.
5. OcHOBHBIE TpymnMnbl HEYTENPOTYKTOB.
6. [lpuBecTu cocTaB MPUPOAHOTO Ta3a.
7. OCHOBHbBIE KOMIIOHEHTbI, BXOJSIIIINE B COCTAB PACTUTEIHLHOTO ChIPbSL.
8. IlepeuncnuTh METOIBI IEPEPAOOTKU PACTUTEIHHOTO CHIPHS.

Kpumepuu oyenxu (¢ oannax):

- 4-5 6annos evicmasisiemcs cmyoeHmy, eciiu CmyoeHm 0al NOJIHble, PA36ePHYNIble
0meemvl Ha 6ONPOCHL, NPOOEMOHCMPUPOBAT 3HAHUE MEPMUHONOSUU U OCHOBHBIX NOHS-
mu.

- 3-4 6annos svicmasniemcs cmyoenmy, eciiu CmyoeHm pacKkpbili 8 0CHOBHOM meo-
pemuyecKue 60npocsl, 00OHAKO OONYUeHbl HEMOYHOCMU 8 ONpedeleHUU OCHOBHBIX NO-
HAMUUL.

1-2 6anna evicmasnsemcs cmyoenmy, eciu npu omeeme Ha meopemuieckue 6o-
npPOCbl CMYOEHMOM OONYUIEHO HECKOTLKO CYUECMBEHHbIX OUUOOK 6 MOJIKOBAHUU OC-
HOBHBIX NOHAMULL.

Pybesxicnan konmponvnaapaoomanNe3
Bapuanrt 1
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1. TenneHMU Pa3BUTHS MPOU3BOJCTBA XUMHUYECKUX BOJOKOH. OOBEMBI MPOU3BOICTBA

OCHOBHBIX BUJIOB XUMHUYECKUX BOJIOKOH.

2. Buzipl BOJIOKOH U HUTEH, BbIPa0ATHIBAEMBIX TPOMBIIUICHHOCTHIO.
3. TpeboBanust kK BMC aiisa npou3BoACcTBa XUMHUUECKUX BOJIOKOH. [louemy Henb3st
M0JIy4aTh BOJIOKHA U3 MOJMMEPA C OUEHb BBICOKOW M OUYE€Hb HU3KON MOJIEKYJISIPHOM
Maccou.
4. OCHOBHBIE CTAJANH MPOIECCa OTYUSHHUS] XUMUYECKUX BOJIOKOH.
5. Mokpslii crioco6 ¢hopMoBaHUS XUMHUYECKUX BOJIOKOH. BonlokHa, moimy4aembie
JTaHHBIM ciocoboM. OT Kakux (PaKkTOpOB 3aBUCUT CKOPOCTh (popmoBanusi. Kak Moxk-
HO €€ YBEITUYUTh.

Kpumepuu oyenku (6 6annax):

- 10-12 6annos svicmasnsemcs cmyoenmy, eciu cmyoeHm Odjl NoaHble, PA36ePHY-
mole 0meemvl Ha BONPOCHI, NPOOEMOHCMPUPOBAT 3HAHUE MEPMUHONIOSUU U OCHOBHBIX
NOHAMUIL.

- 7-9 6annos svicmasnsemcs cmyoenmy, eciiu CmyoeHm packpvlii 8 OCHOBHOM meo-
pemuueckue 80nPOCyl, 0OHAKO OONYUeHbl HEMOYHOCMU 8 ONpedeleHUU OCHOBHBIX NO-
HAMU.

-4-6 6annos svicmasisemcs cmyoeHmy, eciu CnmyoeHm He NOJHOCMbIO PACKPbLI
meopemuyecKue 60npocsl, OONYWEeHbl HEeMOYHOCMU 8 ONPedeleHUU OCHOBHbIX NOHAMUI.

- 1-3 6anna svicmasnaemcs cmyoenmy, eciu npu omeeme Ha meopemuyecKue 60-
npOChl CMYOEHMOM OONYUIeHO HECKONbKO CYUIeCMBEHHbIX OUUDOK 6 MOIKOBAHUU OC-
HOBHbIX NOHAMUI.

Ilpumepst 6onpocoe kK mecmam no oucyuniune
«Xumuueckan mexnonocusn nepepadbomku nPUPOOHO20 CoIPbA»
Tema: Texnonoeus npouzeo0cmea XumMu4eckux 60J10KOH

1. Kakue BUIbl CHHTETHYECKMX BOJIOKOH IOJIyYMJIM B HACTOSIIEEe BpeMsi Haubobliee
pacnpocTpaHeHue
1) monunamuanele; 2) aeratHble; 3) NOJUIIPONUICHOBBIE; 4) BUCKO3HBIE; 5) moau3dup-
HbI€; 6) OJIMYPETAHOBBIE; 7) MOJTHAKPUIOHUTPUIIbHBIE.

a) 1,2,5,7; 0) 3,5,6,7; B) 1,3,5,7; 1) 1,4,5,7.
2. Kakue BOJIOKHA 3aHUMAIOT 110 00beMaM MPOU3BOJICTBA IEPBOE MECTO B MUPE

a) noauaMuaHbIe; 0) Noaud(UpPHBIE; B) MOTUIPONUICHOBBIE; ') XJIOMOK.
3. Kakue Ha3BaHMS COOTBETCTBYIOT MOJIUAMUIHBIM BOJIOKHAM
1) naBcan; 2) kanpoH; 3) HUTPOH; 4) aHUA; 5) ClIaHIEKC; 6) TEpPUIICH.

a) ToIbK0 2;0) 41 6;B) 2 6;1)2 4.
4. Kakne Ha3BaHUsI COOTBETCTBYIOT MOJUYPETAHOBBIM BOJIOKHAM
1) naBcan; 2) naiikpa; 3) HUTpoH; 4) aHuA; 5) cma”aexc; 6) TEpPUIIEH.

a) Tonbko 2;0)4uS5;B)2uS5;r)2u4.
5. Ilouemy Henb3s MOTy4aTh BOJIOKHA U3 MTOJMMEPOB C HU3KOM MOJIEKYJIIPHON MacCou

a) pacTBOPHI U PACIIaBbl OJIUMEPA UMEIOT HU3KYIO BSI3KOCTb;

0) BOJIOKHA UMEIOT HU3KYIO TPOYHOCTH;

B) CHU)KAIOTCS TEMIIEpaTyphl IMIIaBJICHUS U PACTBOPEHUS MOJIUMEDPA;

I') YXyIIIaeTcsl TePMOCTONKOCTh BOJIOKHA.
6. [louemy 1151 OJTy4YEHUS BOJIOKOH HE MCHOJIB3YIOT MTOJIUMEPBI
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1) pa3BEeTBIEHHOIO CTPOCHHS;
2) ceTyaToro CTpOEHHUSI.
a) pacTBOPHI U PACIIaBbl MOJIUMEPA UMEIOT OYEHb BBICOKYIO BSI3KOCTH;
0) BOJIOKHA UMEIOT HU3KYIO TPOYHOCTH;
B) TIOBBIIIAIOTCS TEMIIEPATYPHI TUIABICHUS U PACTBOPEHUS MOJIUMEPA;
I') IOJUMEPHI HE TUIABSITCS U HE PaCTBOPSIOTCS.
7. MO>HO 1 17151 TOJIy4€HHS BOJIOKOH MCIIOJIb30BaTh HEMOJISIPHBIE MOIUMEPDI
a) HET, T.K. MOJIy4YeHHbIE BOJIOKHA 00J1a/1al0T HU3KOM MPOYHOCTHIO;
0) 1a, HO TOJIBKO MOJIMMEPHI Pa3BETBICHHOTO CTPOCHHS,;
B) /1a, HO TOJIBKO MOJIUMEPHI CTEPEOPETYISIPHOTO CTPOCHHS,
T) J1a, HO TOJIBKO MPH MCTIONB30BAHUH CIICIIUAIBHBIX METO/I0B (POPMOBAHHUSL.
8. [Ins mosmy4eHnsi KaKuX BOJIOKOH UCIIOJIb3YIOT
8.1. MOKpBIil ciocod popMoBaHus;
8.2. cyxoi croco0;
8.3. dhopmoBaHue U3 paciuiaBa.
1) monmuamuaneie; 2) noaudPupHeie; 3) MOTUIPONUICHOBBIC; 4) alleTaTHHIC;
5) BUCKO3HBIE; 6) NOTUAKPUIIOHUTPUIIHHBIE.
7.1. a) Tonbko 5;6)4u6;B)Su6; r)4us.
7.2. a) Tonbko 4;6)4u6;B)4us; 1)1 ud.
73.a)1u2;6)1,2u6;8)1,2u3; 1)1,2,3u4.
9. Kakoe BOJIOKHO MOJTy4YaroT
1) popmoBaHHEeM U3 AUCTIEPCUT TTOUMEPOB;
2) peaklIMOHHBIM (hOPMOBAHHUEM.
a) Te(ioH; 0) JIaBCaH; B) HUTPOH; T') CIIAHEKC.
10. Ot xakux (paKTOpOB 3aBUCUT CKOPOCTH (HOPMOBAHUS BOJIOKHA
1) mpu MmokpoM crioco0e hopMoBaHUS;
2) mpu CyXoM CIoco0e;
3) npu (opMoBaHUH U3 pacIliaBa.
a) OT THIPOIMHAMHYECKOTO COIIPOTHUBIICHUSI CPE/IBI;
0) OT BS3KOCTH pacTBopa (pacruiaBa) MojJuMepa;
B) OT CKOPOCTH HUCIIaPEHUSI PACTBOPUTEIIS U3 CTPYEK;
') OT CKOPOCTH OXJIAXKICHUSI CTPYEK.
11. KakoBa ckopocTs (hopMoBaHUs (M/MUH) MPU MOJTYICHUN BOJIOKOH
1) MOKpBIM ciocoO0M;
2) CyXUM CIIOCOO0M;
3) u3 pacruiasa.
a) 5-20; 6) 200-300; B) 120-800; r) 800-5000.
12. KakoBa BennunHa pusibepHOo BBITSIKKH (%) 1ipu (GOpMOBaHUM BOJIOKHA
1) MOKpBIM ciocoO0M;
2) CcyXuM CTIocoOoM;
3) u3 paciuiasa.
a) 10-20; 6) 20-100; B) 200-300; r) 2000-3000.
13. KakoBa ocHOBHAs 11€1h OPUEHTAITMOHHOTO BBITATUBAHMS BOJIOKOH
a) CHUKEHHE yCaJKH BOJIOKHA; 0) MOBBIIIEHNE IPOYHOCTH BOJIOKHA,
B) MOBBIIICHUE AMACTUYHOCTH; T') YBETUUCHUE TEPMOCTOUKOCTH.



14. Tlpu xako#t TemmnepaTrype IpoBOAST OPUEHTAITMOHHOE BBHITATUBAHNE BOJIOKOH
a) Huxe T¢; 0) Boime T,; B) B uHTEpBase Temieparyp mexay T.u T;;
r) BoImie Ty,
15. Kakast xapakTepucTruka HUTEH (BOJIOKOH) BbIpakaeTcsl B TEKCaX
a) MPOYHOCTH; 0) Macca; B) JIMHEMHAs IJIOTHOCTh; T') JIJTMHA.
16. Kakue BosOKHA 00J1a1aF0T HAUOOJIBIIEH
1) yCTOMYMBOCTBIO K CMUHAHUIO;
2) CBETOCTOMKOCTHIO;
3) yCTOWYMBOCTBIO K MHOTOKPATHBIM Jie(popManusM;
4) yCTOMYHUBOCTBIO K UCTUPAHUIO;
5) TEpMOCTOMKOCTBIO.
a) moJIMaMUHbIC; 0) MOoaUA(UPHBIE; B) MOJUIIPONUIECHOBLIE; ') allETATHHIE;
1) BUCKO3HBIE; €) OJIMaKPUIOHUTPUIIbHBIE.
17. Kakuie U3 CHHTETHYECKUX BOJIOKOH 00J1a/1at0T HanOOIbIIIeH
1) 31aCTUYHOCTHIO0; 2) TUTPOCKOITMYHOCTHIO.
a) moJauaMuHbIe; 0) MoMuI(UPHBIC; B) MOTUIPONUICHOBBIC; ') MOJNYPETAHOBHIC;
1) TIOJIMBUHUJICTUPTOBBIE; €) TOJUAKPUIIOHUTPUIILHBIE.
18. Kakoii monmumep (Comoaumep) UCIONb3YIOT JJIs MOTYyYeHUs MOJaKPUIbHBIX BOJIO-
KOH
a) COMOJINMEP aKPUJIOHUTPUJIA C COJEp>KaHUEM BTOPOTO KOMIIOHEHTa He Ooieel 5%;
0) conmoaMMep aKpUJIOHUTPHUIIA C COAepKaHneM BToporo kommnonenTa 40-60%;
B) COMOJIMMEP BUHWIXJIOPU/IA C BUHUJIAIIETATOM;
I') NOJTHAKPUIOHUTPUIL
19. Kakoii monmMep HCMONIB3YIOT AJIs MOydeHus: (GUOpUITMPOBAHHBIX HUTEH
a) moJIuKarpamMu/i; 0) MOJUIPOIUIICH; B) MOJUAKPUIOHUTPUIT; T') MOJUITUIICHTE-
pedranar.
20. Kakue oTanauTeabHble 0COOCHHOCTH UMEET Tporiecc (hopMOBaHMS TOJIHOISHUHO-
BBIX BOJIOKOH
1) pacruiaBbl oIMMEpPa UMEIOT OYEHB BBICOKYIO BSI3KOCTH;
2) pacruiaBsl MOJIMMEPA UMEIOT HU3KYIO BSI3KOCTH;
3) UCTIONB3YIOT TUTABUIIBHBIC YCTPONUCTBA SKCTPYACPHOTO TUTIA;
4) orBepcTHs (huibepbl UMEIOT OoJbmoi auametp 0,3-0,5 Mm;
5) otBepctust puinbepsl umerot guametp <0,1 mwm;
6) Temneparypa ¢popMoBaHMs OJU3Ka K TEMIIEpaType TUIABJICHUS TOJUMEPA;

7) Temmeparypa dopmosarus Ha 100-150°C mpeBbiimaeT TeMmepaTypy ILIaBICHHS
noJuMepa.

a) 1,4,7;6) 2,5,6;8) 1,3,4,7; 1) 1, 3,4,6.

Kpumepuu oyenku (6 6annax):

- 4-5 6annos evicmasisiemcs cmyoeHmy, eciu CmyoeHm 0al NOJIHble, PA38epHYMble
omeemvl Ha 80ONPOCHI, NPOOEMOHCMPUPOBAT 3HAHUE MEPMUHONIOSUU U OCHOBHBIX NOHS-
mutl.

- 3-4 bannos svicmagnaemcs cmyoeHmy, eciiu cmyoenm packpolil 8 0CHOBHOM Meo-

pemuueckue 60npocsl, 0OHAKO OONYULeHbl HEMOUYHOCMU 8 ONPeOeleHUU OCHOBHBIX NO-
HAMUU.
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1-2 6anna evicmasnsemcs cmyoenmy, eciu npu omeeme Ha meopemuieckue 60-
npPOCHL CMYOEHMOM OONYULeHO HECKONbKO CYULeCMBEHHbIX OUUDOK 8 MOIKOBAHUU OC-
HOBHBIX NOHAMULL.

Ilepeuens nabopamopnvix pabom K npaKmMuKymy
Tema: Onpedenenue huzuKO-XuMudeckux u GuU3UKO-MexXanuyecKux xapaKxmepu-

CMUK NPUPOOHBIX U CUHIMEMUYECKUX 8OTOKOH

JlaGoparopHas padota Nel. Onpenenenue pa3pbIBHBIX XapaKTEPUCTUK BOJIOKOH.

JlaGoparopHas padota Ne2. OnpeneneHrue yCTOMYMBOCTA MaTEpPUATIOB K UCTUPAHUIO.

JlabopatopHas padota Ne3. Omnpezenenrne CMUHAEMOCTH (HECMHHACMOCTH) MaTEPH-
aJIOB HAa OCHOBE PA3IMYHBIX BOJIOKOH.

Jlaboparopnas padota Ned.OnpeneneHre yCTOMYMBOCTH BOJIOKOH K JICCTBUIO pa3-
JUYHBIX XUMHUYCCKUX PEareHTOB U HarPEBaHUIO.

Jlabopatopnass pabGora Ne5. Omnpenenenue XapakTepPUCTUK KPYTKH U
YKPYTKHU HUTEH.

IIpumep nadopaTopHoii padoThI
JlaGopaTopHas padora Ne3

Onpeodenenue cmunaemocmu (HeCMUHAEMOCIMU) MAMEPUANLOE HA OCHOBE
PA3IUYHBIX 60J10KOH
Ilenvy pabomwi: 03HAKOMUTHCA C MPUOOPOM JIsi OMNPENETICHUS CMHUHAEMOCTH
(HECMUHAEMOCTH) MAaTE€pPUAJIOB; MCCIIEI0BAaTh 00pa3lbl Pa3IMUHbIX MATEPUAJTIOB U CpPaB-
HUTbH MOJyYEHHBIE PE3YJIbTATHI.
Mamepuanwl: pa3nuaHbie 00pa3Ibl TKAHEH M TPUKOTAXKHBIX MOJIOTEH.
Oobopyoosanue. crannaptasiii npudbop CMT st onmpenesneHUs: HECMHUHAEMOCTH
MaTepUaJIoB.
Memoouka evinoinenus padomot
1) Beipesats 1o Tpu mpoObI Kaxaoro Mmarepuana T-o0pa3Hoit popMbl, Kak yKa-
3aHO Ha puc.l

24

ik

13

15

Puc.5. ®opma nipob u1s onpeiesieHns HECMUHAEMOCTH

2) 3akpenuTh poObI Ha MOBOPOTHOM Oapabane (5) mpudbopa CMT (puc.6). s
ATOr0, MOCJEI0BATEIBHO MOJAHUMAS JIAMKY MPEABAPUTENBHOTO HarpyxeHus (3), 3aKio-
KUTh MPOOBI MOJ MPUKUMHBIE TJIACTUHBI (4) Tak, YTOOBI MX Kpas coBmajaiud c T-
oOpa3HbIM KOHTYPOM, HAHECEHHBIM Ha IJIACTMHE MOBOPOTHOTO Oapabana. C moMouso
CTeMAIBHOM BHIIKH pabouyio dacTh mpolsl nepernGaior mox yriaom 180° u omyckaror
Ha HEro Janky NpeJBapUTeIbHOro HarpyxeHus (3), yaepKHUBarolLyto po0y B CIOKEH-
HOM COCTOsIHUU. TakuM 00pa3oM 3anpaBiisitOT BCE AEBATH MPOO.
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3) IloBopoToMm pyuku (6) epeBecTr OapabaH B MOJOKEHHUE HArpyXKeHUS (yIelb-
Hoe nasienne 9,810 ITa). OcTaBUTH NPOOHI B HA'PY/KEHHOM COCTOSHHH Ha 15 MUH.

4) 1o ucTreyeHUM MOJIOKEHHOTO BPEMEHH HarpykeHusi 6apabaH nepeBecTH B 1O-
JIO’)KEHHUE pas3rpy3Kd U OCBOOOJUTH MPOOBI OT HArpy3KH, MOCIIEIOBATEIHLHO HaKUMas
KHOMKH (7) ¥ MOAHUMAS JIaKU MPEABAPUTEILHOTO HArPYKEHUSI.

5) Uepes 5 MuH nociie CHATUS Harpy3Ky MpU MOMOITY U3MEPUTEIHHOTO
ycTpoicTBa (2) Mpou3BECTH 3aMep yria BOCCTAHOBJICHUS: TIEepeMellasi BAHTOM U3Me-
PUTENBHOE YCTPOMCTBO, MOJBOISAT €r0 K pedpy cruda Tak, 4ToObl IEPEKPECTHE Ha
JIMCKE COBIaJaI0 co crubom obpasia. C momMoIbio peryJIupoBOYHOIO BUHTA COBMeE-
IIAIOT CTPEJIKY yKazarels ¢ peOpom cruda mpoObl U 3aMEPSIIOT YToJI BOCCTAHOBJICHUS,
Ha KOTOPBIM OTOHIET CBOOOHBIN KOHEI] IPOOHI.

6)Hecmunaemocts (X), %, BRIUUCISETCS IO GopMyIIe:

(04
X =—2.100 = 0,555,
180 ’

TIE O, — CpEAHEEe apu(pMETUIECKOE YIIa BOCCTAHOBIEHHS TPEX Ipod OIHOro Ma-
Tepuana.
[Tony4yeHHsie pe3ynbTaThl OQOPMUTH B BUIC TAOTHIIBI:

[TokazaTenu O0pasiel

Marepunai 1 Marepnain 2 \ Marepunain 3
IIpo- | Ilpo-| IIpo-| 1 2 3 1 2 3
6al | 6a2 | 6a3

o, rpaqg
acp
X, %

[lo pe3ynbraram NpPOBEEHHBIX OMBITOB CAENATHh BBIBOJBI 00 YCTOMYMBOCTH pa3-
JIMYHBIX MaTEPUAJIOB K CMUHAHUIO.

ey
a\\\\\\\ ﬂ*‘ T

Puac. 2 OSmult Ban npHSopa CMT ana onpene-
IeHHA HECMHHAEMOCTH MaTepHaJloB

Puc.6. Crangaptaeiit npubop CMT miis onpeneneHuss HECMUHAEMOCTH MaTepHalia
1. Kopmyc
2. 3meputenbHOE YCTPOIICTBO
3. Jlanku mpeABapUTEIbLHOIO HArPyKEHUs
4. TIpuKUMHBIE TIACTUHBI
5. IToBopoTHBI# Oapaban
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6. PykosiTka Harpy>xeHus
7. KHomnku-TonKaTenu

Kpumepuu oyenku (8 oannax):

- 14-16 6annos evicmasnsemcs cmyoewmy, eciu CmyOeHm NPAGUIbHO U MOYHO
omeemusl Ha 80NPOCHL NpU OONYCKe K GbINOJHEHUIO 1a00pamopHol pabomul, npossul
Heobxo0umvle 3HAHUSL U HABLIKU NPU BbINOJHEHUU pabombl, NPAGULLHO U AKKYDPAMHO
ogopmun pe3ynomamsl IKCNEPUMEHMA 8 1AOOPAMOPHOM HCYPHALE,

- 10-13 6annos evicmasnsiemecs cmyoeumy, eciu cmyoenm OONnyCmul Hemo4HOCmu
npu omeeme Ha 80NPOCHL NPU OONYCKe K BbINOJIHEHUIO 1AO0PAMOPHOU pabombl, NPOAGUT
Heobx00uMble 3HAHUsL U HABBIKU NPU GbINOJIHEHUU PAOOMblL, HEOOCMAMOUYHO NPABUTILHO
U aKKypamHo oQopmuil pe3yibmamsl IKCNepUMeHma 8 1abopamopHoM HCypHae;

- 5-9 6annos evicmasnisemcs cmyoeumy, ecaiu cmyoewm OONYCMUTL HEMOYHOCHU
npu omeeme Ha 80NPOCHL NPU OONYCKe K BbINOJHEHUIO 1a00pamopHol pabomsl, He0O-
CMAMOYHO NPOSABUTL 3HAHUS U HABLIKU NPU BbINOJIHEHUU pabomvl, HeOOCMAmMoyHO Nnpa-
BUNILHO C OUWUOKAMU ODOPMUN Pe3YTbmamsl IKCHePUMEHMA 8 1aO0pamopHoOM HCYPHA-
ne;

- 1-4 6anna evicmasnsemes cmyoenwmy, eciu npu omeeme Ha B0NPOCHL CMYOeH-
MOM OONYWEHO HECKOJIbKO CYUJeCMBEHHbIX OUWUOOK, HEOPEHCHO, ¢ OUUOKAMU 0hopMUTL
pe3yibmamyl IKCNEPUMEHMA 8 1a00PaAmMopPHOM HCypHAJLe.

IIpumepHsbie TeMBbI 1J1s1 pedepaToB U Npe3eHTAlMH T0K/JIAA0B:

1. Dkosoruueckasi olieHKa BIWSHUSA XWMHKO-TEXHOJIOTHUUYECKUX MPOIecCoB (TIpo-
W3BOJICTB) HA OKPY>KAIOIIYIO CPEyY.

2. HoBble 2 (hekTUBHBIE TEXHOJIOTHH MepepabOTKH MPUPOTHOTO CHIPHS.

3. TexHONOruM yTUIU3AIUU OTXOJ0B XUMUKO-TEXHOJIOTHYECKUX TTPOU3BOJICTB.

4. DHepro- u pecypcocOeperaronme TEXHOIOTHH B TPOMBIIIJICHHOCTH.

5. XapakTepucTruka OCHOBHBIX MPOIECCOB HeTenepepadoTKH.

6. OcHOBHBIE TPOIIECCHI IEPEePabOTKH PACTUTEIHHOTO CHIPHSI.

7. XapaKkTepucTruka U 001acTH MPUMEHEHUs MPOAYKTOB MepepadOTKH pacTUTENb-
HOTO ChIPBAL.

8. buorornnugo.

IIpuMmepsl pacyeTHO-TpadUYeCKUX 3aJAHNH
3anaya Nel

PaccunTaTh cTeneHh KCAaHTOHEHUPOBAHUSKCAHTOTEHATA IEJUTIOJIO3BI MPU MOjja4ye ce-
poyriepoaa B konudecte 41% macc. or OBI ¢ yuerom pacxona Ha moOOYHBIE pe-
akiuu 21% oT KoJmuecTBa B3STOTO cepoyriiepoaa. [IpuBectu ypaBHEHUE peakiuu U
YCJIOBHSI TIOJTyYEHUSI KCAHTOTEHATA IEJUTIOJIO3HI.

3amgaya No2

PaccuntaTh cTenenp 3TepuduKaniy aleTUIeI0I03bl, €clii oHa coaepkuT 60,8%
CBSI3aHHOM YKCYCHOM KHUCJIOTBI. MOXHO JIM MCIIOJIb30BaTh €€ JJIsl TMOJy4eHUs TPH-
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alleTaTHBIX BOJOKOH. IIpuBecTn ypaBHEHME peakiMy U yCIOBUS ITOJYYEHHs TpPHUALI-
TaTa LEJIII0JIO3bI.

3amaya Ne3

OnpenenuTs pacxo peryysiTopa MOJEKYJIIPHON MAacChl — AIMITMHOBON KUCIOTHI JJIs1
MOJy4YeHHUs TMoJuKanpamuga ¢ MoJjiekyisipHoi maccoi 24000. IIpuBectu cxemy,
OOBSACHSIONIYIO MPUHIINI JEHCTBUS PETYIISATOPA MOJIEKYJISIPHOM MacCHhl.

3agaya Ned

OnpenenuTh yCIOBHBIA TUAMETP AJIEMEHTAPHOTO BOJOKHA IOCIIE BBITATMBAHMS Ka-
MIPOHOBOM KOMIUJIEKCHOM HUTH, €CIU JIMHEWHAS INIOTHOCTh HUTH /10 BBITATHBAHUS —
40 TeKc, YnCI0 BOJIOKOH B HUTH — 24, KpaTHOCTD BBITSDKKH — 3,5.

3amauga Ne5

OnpenenuTs BEeTWYUHY (DUIBEPHON BBITSDKKH TIPH TONYYCHUH TIOJUAKPUIIOHHT-

PUIBHOTO BOJIOKHA, ©CJIM M3BECTHO, YTO CKOPOCTH MpreMa ChOPMHUPOBAHHON HUTH -

24 m/mMuH, 00BeM T0J1aBaeMOro Ha (uibepy pactBopa - 12 1/mMuH, oOmas mionaab
o 2

otBepcTuid uiibeps - 20 cM”.

3amzaya Neb

2

OnpenenuTs pa3pbIBHOE HAIpPSKEHUE B KI/MM~ U OTHOCHUTEIBHYIO Pa3pbIBHYIO

Harpy3ky B H/Tekc u rc¢/nmenne, BUCKO3HOTO BOJIOKHA, €CJIM pa3pbhiBHAsI Harpy3ka BO-
2

JI0OKHA 7 TC, a oAb monepeyHoro ceuenus 104 mxm”.

3amaua Ne7

JIuHeiiHast MIOTHOCTh KOMIUIEKCHOM HUTH 14 TEKC, YMCI0 OTBEPCTUM B (uUiIbEpe —
36, nuametrp otBepctuid 0,12 mm. Ilepemnn Ha QopMoBaHME HUTH C JIMHEWHOMN
IUIOTHOCTHIO BojlokHA 0,3 Tekc, NMHEHHAs MJIOTHOCTh, HUTH HE M3MeHWIach. Haltu
JUAMETP U YMCIO OTBEPCTHI (PUiIbepbl, HEOOXOAUMBIE AJIA COXpaHEHUs1 (PUIBEPHOU
BBITSKKU.

5. YueOHO-MeTOAUYeCKOE U HHPOPMAIIMOHHOE O0ecneyeHre JUCHUIINHbI

5.1. IlepeyeHb OCHOBHOI M JONOJHHMTEJIbHON Yy4eOHOH JUTEpaTypbl, HE00XO0-

AMMOM J1JISI OCBOEHHUSA TUCHUATIIIMHBI
OcHoBHas1 JInTepaTypa

1. Ky3nenoBa .M., Xapnamnuau X.3., iBanoB B.I'., Uupkynos 2.B. O6mas xu-
MHYECKasl TEXHOJIOTHs. MeTOM0JI0THS TPOSKTHPOBAHUS XHUMHUKO-TEXHOJOTHUECKHIX
nporieccoB/ Iloxa. pen. Xapnamnuan X.9. YueObuuk.-2 uza. nepepad. CII6.: U3gaTemns-
cTtBO «Jlaubpy, 2013.-448 c.

2. beckoB B.C. O6mas xumMudeckasi TeXHOJIOTUS: Y4eOHUK T By30B. M.: Akane-
mkHHTa, 2005.- 452 C.

3. OCHOBBI XMMHUYECKON TEXHOJOTHHU: Y4eO. I CTYyJCHTOB XHM.-TEXHOJ. CIIEIl.
By30B/U. I1. Myxnenos, A. E. T'opmreiin, E. C. Tymapkuna; [Tox pen. U. 1. Myxneno-
Ba. - 4-e uzn., mepepad. u gom. - M.: Beicm. mik., 1991. - 463 c.
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4. 3azynuna 3.A., pyxununa T.B., Koukun A.A. OCHOBBI TE€XHOJIOTUUA XUMUYeE-
CKHMX BOJIOKOH. M.: Xumus, 1985 - 304 c.

JlonoJIHUTE/ILHASA JIUTEPATYypa

5. Hpyxununa T.B., Cnerkuna JI.C., ['opbauea U.H., Penuna JI.B. Xumuueckue
BOJIOKHA: OCHOBBI TMOJYYEHHUs, METOJbl HCCIeNOoBaHUS W MoauduimrpoBanue. M.:
MI'TY, 2006 — 472 c.

6. beckoB B.C., Cadpono B.C. O6mas xuMuyeckasi TEXHOJIOTHSI U OCHOBBI MPO-
MBIIIUICHHOM 2KOJIOTHH. YUeOHUK Jig BY30B. - M.: Xumus, 1999. - 472 c.

7. TexHonorus mnepepadOTKH MPOIYKIMU pacTeHUueBojcTBa : yueObHuk / B. W.
Mamnxecos, T. H. Tepteiunas, C. B. Kanamnukosa [u ap.] nox obur. pen. B. . Man-
*)econa. - CII6. : TMOP/I, 2016. - 816 c. : nin.

5.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOM CeTH

«MHTepHeT» 1151 0CBOCHMS AU CHHILIUHBI

- IPOTrpaMMbl TOATOTOBKH MPE3CHTALINM;

- THTECPHET-PECYPCHI;

- DJIEKTPOHHbIE OMOINOTEKH;

- DJICKTPOHHAs MIOYTa,

- CETeBbIE CPENICTBA JIOCTYIA K Y4eOHO-METOANYECKON U HaydHOU HH(OpMAIuy;

- o0pa3oBaTeNbHbIC JICKTPOHHBIC U3AHNS;

- MyJIbTUMEIHA.
1. http://chemistry-chemists.com/chemister/chemie.htm
2. http://xumuk.ru/
3. http://chemister.da.ru/
4. http://chemistry.narod.ru/
5. http://www.chemport.ru/books/index.php
6. http://www.newlibrary.ru/book/

OnextpoHHas HHGOPMAIIMOHHO-00pa3oBarenbHas cpefa baml'y obecrneunBaert:

— JIOCTYN K Y4YeOHBIM IUJIaHaM, padOYuM MporpaMMaM JUCHUILIUH (MOIYJEH),
MPAKTUK, K U3AAHUSIM SJIEKTPOHHBIX OMOIMOTEUYHBIX CUCTEM U DJIEKTPOHHBIM 00pa3oBa-
TEJBLHBIM pecypcam, yKa3aHHBIM B pa004uX MporpaMmax;

— (uxcanuo Xojla 00pa3oBaTELHOrO MPOIlecca, Pe3yIbTAaTOB MPOMEKYTOUHOM
aTTECTAIlMU M Pe3yIbTaTOB OCBOCHHSI OCHOBHOI 00pa30BaTEILHOM MPOTPaMMEI;

— IIPOBEJICHUE BCEX BUJIOB 3aHATHH, IPOIIETYP OIEHKHU PEe3yJIbTaTOB 00YUYEHUS, pe-
anu3alys KOTOPBIX MPEIyCMOTpPEHA ¢ IPUMEHEHUEM DJICKTPOHHOTO OOYYCHHMS, TUCTAH-
IIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHA;

— (opmupoBaHUE ITEKTPOHHOTO MOPTHOINO 00YUArOIIETOCs, B TOM YHCIE COXpa-
HeHHe paboT 00ydJaroIIeTrocs, PEeIeH3UN 1 OLIEHOK Ha 3TH PabOThl CO CTOPOHBI JTHOOBIX
YYaCTHHKOB 00pa30BaTEIHLHOTO MPOIIECCa;

— B3aMMOJICHCTBUE MEXKy yUaCTHUKaAMU 00pa30BaTEIIHLHOTO TIPOIIeCcca, B TOM YHC-

Jie CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3aUMOJEHCTBHE MOCPeCTBOM ceTH "MHTepHeT".
IIporpamMmmHoe o0ecnieueHue:
1. Cucrema AJIEKTPOHHOTO TECTUPOBAHUS Ha Oaze Moodle
http://moodle.bashedu.ru/course/ view.php?id=2841
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2. Taker oducHpIx mnpuiokenuir mnpodeccuonansHoro yposus Office  Professional
Plus 2013 Russian OLPNL AcademicEdition Ne 0301100003613000104-1 ot 17.06.2013 .

3. CeprepHnas onepamonnas cucrema Windows Server Standard 2012 Russian OLP NL Aca-
demic Edition 2Proc Ne 0301100003613000104-1 ot 17.06.2013 .

4. OniepaniioHHasl cucTeMa Juis nepconanbHoro komnbiorepa Win SL & Russian OLP NL Aca-
demic Edition Legalization Get Gemuine Ne 0301100003613000104-1 ot 17.06.2013 .

5. OGHOBJICHHE OMNEPAIMOHHONW CHCTEMbI Ui TepCoHaNbHOTrO KommbioTepa Windows Profes-
sional 8 Russian Upgrade OLPNL AcademicEdition Ne 0301100003613000104-1 ot 17.06.2013 1.

6. Desktop Education ALNG LicSAPk OLVS E

0301100003613000104-1 ot 17.06.2013 r.

1Y Academic Enterprise N

5.3. MeToan4yeckne ykazanus 1Js 00y4aeMbIX 110 OCBOCHUIO TUCHHUIJIMHBI
1. I'ma3eipun, A.b. CBoiicTBa XUMHUYECKMX BOJIOKOH: MeToA. ykazanue / A.b. I'maseipun,M.U.
AOnynnun; bamkupckuii rocynapcTBeHHbIi yauBepcuret.- Y ga: PULL baml'V, 2013.- 32 c.

6. MarepuanbHO-TeXHUYeCKas 0a3a, He00OX0AUMAs VISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIHHE

HaumeHnoBanue CIICHUAIU3HUPO- BI/II[ 3aHITUU HaumenoBanue O60py,I[OBaHI/IH,
BaHHBIX AayIUTOPHH, KaOWHETOB, IPOrpaMMHOr0 00ecreueHus
naboparopuii
1 2 3
yuebnasa ayoumopus O0na nposedenus | JIeKnuu Aynuropus Ne 405
3aHAMUIL 1eKYUOHHO20 MUnA: VYuebHnast MmeOelb, yaeOHO-HATILIIHBIE TOCO0Hs, T0CKa,
ayauropuss Ne 405 (yueOHblii Koprmyc, MyJbpTUMe A poekTop Mitsubishi EX 320U,
yi. Munraxesa 100) skpan Dinon Electric L150*200 MW
yuebnaa ayoumopusn O1a npoeedeHus HpaKTI/IquKI/Ie Aynutopus Ne 406.
3AHAMUI CEMUHAPCKO20 MUnA: 3AHSTHS JlabopaTopHast MeOernb, yueOHO-HATIISIIHBIE TOCOOMS,
aymuropuss Ne 406 (y4ebGHBINA KoOpITyC, ’ JIOCKa,
yi1. Munraxesa 100) & Y Jlabopatopnbie mKkad BBITSHKHOM XUMHYECKUH, MIKa(h-00KC BHITSHKHON —
3aHATUA 2 MIT.
npubop MUPT mns OIIPENENICHUs TOKa3aTels Te-
Ky4eCTH pacIiiaBa NoJIMMEPOB,
BaKyyM-HacoC, BaKyyMHBIH CYIIMIBHBIN MKad,
71a00paTOPHBIN PETYJISTOP HANPSHKEHHS
koooHarpeBarenb [13-4120M, Becsr BK-600,
puOOp JUTA OTIPEIeIIeHUs] CMUHACMOCTH MaTePHAaJIOB,
KpPYTKOMETp, TabopaTopHas LeHTpUdyra
s1abopaTopHas 1ocyia, J1abopaTopHble MITATHBBI.
yueonan ayoumopus Onsn nposedenus | KOHCYJIbTAIIMHI Aynuropust Ne 403 (koMIBIOTEPHBIIT KiIacc)
2PYRROGHIX U UHOUBUOYANLHBLIX KOH- Kommyrarop HP V1410-24G
cyrsmauuil, [NepconanbHbIi KOMIBIOTED B KoMILIekTe Lenovo Think
ayauropust Ne 403 Centre All-In-One(12 )
aymuropuss Ne 405 (y4ueOHBIN KOpmyC, ITepconanbHbIN KOMIIBIOTEP MOHOOIOK 6apedboH
yin. Munraxesa 100) ECSG11-21ENS6B 21.5
yuebnaa ayoumopusn 0ns mexywiezo | TecTUpOBaHHUE, G870/2GDDR31333/320GSATA/DVD+RW(12 1)
KOHMPOJIA U NPOMENCYMOUHOI amme- TeKyIMi U py- Cepsep Ne2 DepoStorm1350Q1
cmayuu: o KommyrtaTtop Heewlett Packard HP VV1410-8 G.
OCKHBI  KOH-
aymuropus Ne 403 IIporpammHoe obecneuenne
aymutopuss Ne 405 (yue6mwbiii koprmyc, | TPOJIb 1. Yuebnsiit k1acc APM Win Machine loroBop Ne263
yi1. Musnraxesa 100) ot 07.12.2012 r. JInuensun 6eccpoyHsle.
2. Windows 8 Russian.
Windows Professional 8 Russian Upgrade. OLP NL Ac-
ademic Edition (6eccpounas nunensus). Jorosop Nel04
or 17.06.2013 r.
3. Microsoft Office Standart 2013 Russian. OLP NL Ac-
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ademic Edition (6eccpounas nuuensus). Jorosop Nel14
or 12.11.2014 1.
4. CuctemMa IEHTPaIN30BaHHOTO TecTUpoBaHus bamly
(Moodle). GNU General Public License

Aynurtopusi Ne 405
YuebHas mebenb, yaeOHO-HATIIHBIE TIOCOOHS, OCKA,
MynsTEMeHa mpoekTop MitsubishiEX 320U,
skpasn Dinon Electric L150*200 MW

Ilomewenun 0na camocmoamebHou
pabomoi:

Aymuropust Ne 201 (yueOHbIii KopmycC,
yi1. Musnraxesa 100)

Yuranbueiii 321 Ne 2 (dbusmar kopmyc-
yueOHOE)

CamocrosiTenb-
Has pabora

Aynutopus Ne 201
PentiumG2130/4I'6/500I'6/21,5"/Kin/mbiiib
[K B xomm. ®epmo Intel
Intel PentiumG2130/4I'6/5001'6/21,5"/Ki/Mbiiib
Yuraabubiii 3271 Ne 2 (pusmat kopnyc-yuednoe)

PentiumG2130/4I'6/5001°6/21,5" /Kn/MbIb -5 mT.
K B komm1. depmo Intel. depmo Intel
Mono6ok Nel ®depmo AMD A8-5500 — 5 mur

IIporpamMHoe obecnieyenue
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jloroop Ne 104 or 17.06.2013 r. Jluneunsuu
OeccpovHbIe
2. Microsoft Office Standard 2013 Russian. Torosop Ne
114 ot 12.11.2014 r. JIunieH3uu 6eccpoyHbIE.

[Iporpamma cocraiieHa B cooTBeTcTBHM ¢ TpeboBaHusamMu OPI'OC BOno HanpasieHHIO
noarotoBku 04.04.02 «Xumwus, pusuka U MEXaHMKa MaTe€pUaloB)», HANPABICHHOCTh
(npodune) nporpamMmmsl «MenULIUHCKUE U OMOMAaTEPHAIBD.

CocraBurens: goueHt kadeapsl TX u M

3aB. kadenpoiit TX u M, npod.

A.B. I'ma3sipun

A.A. Myxamen3siHOBa
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXX/JEHUE BBICIIEI'O OBPASOBAHUA
«BAIIKMPCKHUU I'OCY JAPCTBEHHbBIN YHUBEPCUTET»

COJIEP’)KAHUE PABOYEH ITPOT'PAMMBbI
Jucuuminabl « XUMUYecKasi TEXHOJIOTHsA NepepadoTKi NPUPOIHOTO CHIPbD)
Ha / ceMecTp
OakanaBpuaTt, ouHas (opma 00ydeHuUs

Pabouyro nporpammy oCylIeCTBIISIIOT:

Jlekuuu: kaHA. TEXH. HAYK, TOUEHT I ma3eipun A.b.
JlaGopatopHbIe 3aHATHS: KaHJ. TEXH. HayK, HoueHT [ na3pipun A.b.

Buapab6otsl O0beMIN CIUTIMHBI

O6mas TpynoeMkoctb quctuiuiniel (3ET / yacoB) 9/324
Y4eOHbIX 4acOB Ha KOHTAKTHYIO pabOTy C MpenogaBaTeieM: 73,7

JICKITAHA 36

71a00paTOPHBIX 36

OKP 1,7

KonTpoib 79,8
VY4eOHBIX 4acOB HAa CAMOCTOSITENIbHYIO pab0Ty 00yUYaroImnX-
cs (CP) 170.5

dopma KOHTPOJIS: IK3aMEH — [ CEMECTP

4. Conepxanne padodeil mporpaMMbl TUCHUILTHHBI
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dopMa n3yyeHus: MaTepuaoB:

OcHOBHAas U [0-

dopma

IIOJIHUTEIIbHAS JIN- 3ajanus 1o TEKYILE-
JIEKLIVH, IPAKTUYECKUE 3aHATHA,
6ona- Teparypa, peKo- CaMOCTOATENb- | IO KOH-
Teman COMITHAPCKHE SATATHA, 1aBOP MeH/lyeMasi CTy- HO#t paboTe TpOTISA
cojiepKaHue TOpHBIE PabOThI, CAMOCTOSITENIbHAS [eHTaM (HOMepa B3 CTYACHTOB yemenae-
paboTa u TpyJO0EMKOCTh (B Hacax)
CITHCKA) MOCTH
Bcero JIK JIAb CP
2 3 4 9) 6 7 8 9
Krnaccupukauus ChIpbs XMMHYECKOH NPOMBIL- | 76 16 60 [1] [5]; [6]; [7]- CM
JICHHOCTHU: DTanbl BEIOOpA CHIPbS IS TEXHOJIOTH- [2] KoHCIIeKTBI KP
yeckoro npouecca. Kpurepuu, ucnonszyeMsle pu [3] JeKImit KT
BBIOOpE CHIPBS JIs1 TPOU3BOJICTBA.
Hedrexumudeckoe cbipbe. OCHOBHBIE MPOLECCHI
He(TenepepaboTKu. YTIIeBonopoaHble ra3el. [lpu-
poasbiii ra3. Ilomytuslil ra3. OCHOBHbBIE HaIpaB-
JICHHS] UCTIONE30BAHUSI.
OcHoBHBIE TIpoliecchl nepepabotku yrist. Jlecoxu-
MHUYECKOE chlppe. CXema KOMIUIEKCHOTO HCIIOJIb-
30BaHHMS JAPEBECHHBI.
Xumuueckue BosokHa. Kinaccupukanms xummue- 08 12 36 50 [1] [5]; [6]; [7]- CM
CKHUX BOJIOKOH. TpeOoBaHHS K BBICOKOMOJEKY- [2] KoHcnekTs! KP
JISIPHBIM COEJUHEHUSIM — UCXOIHOMY CBHIPBIO ISt [3] KL KT
MPOM3BOJICTBA XHMHYECKUX BOJOKOH. METO/bI
(opMOBaHHS XHUMHYECKHX BOJIOKOH. CBoOHCTBa
XMMUYECKUX BOJIOKOH.
XVMU3M ¥ TEXHOJIOTHs TOJyYeHHs HCKYCCTBeH- | 68 5 8 60,5 [4] [4] CM
HBIX BOJIOKOH. Buckoznbie BOJIOK- [2] KoHCIHEKTHI KP
Ha.Bonoknanuouem. AuerarHele BOJIOKHA. [3] JIEKIi KT
CuHTeTHuecKue BOJIOKHA. MeTobl CHHTE3aBOJIOK-
HOOOPA3YIONIMX IOJUMEPOB M (DOPMOBAHHUS BO-
nokHa. llonnamunHble BOJOKHA (KampoH, aHUm).
[NomuadupHeie BonokHa (naBcaH). Ilommakpwuio-
HUTPUIIbHBIE BOJIOKHA. [lonmoneduHOBBIE BOJIOK-
Ha.
Bcero: 2425 | 36 36 | 1705
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[Ipunoxenne Ne 1
PeliTHHr-mian 1MCHUIINHEI
«XuMHYecKasi TEXHOJIOTUS NepepadoTKU MPUPOAHOTO CHIPbS»

Hanpasienue 040302 Xumus, pusnka 1 MEXaHWKa MaTepHaIoB, Npoduis «MenunuHcKie u dnoma-
Tepuaib» Kypce 4, cemectp 7 2018 /2019 yu.r.

KonmdaecTBo yacoB 1o yuebHomy 1iany 324, B T.4. aynuropHas padora 73,7, caMmocTosTenbHast pabo-
ta 170,5, kouTposas 79,8 .

[Ipenonasatrens: K.T.H., 1o1eHT ['a3pipud A.b.

Kadenpa: TexHuueckor XMMUU U MAaTPUATIOBEACHUS

Buabl yueOHoii 1eATEIbHOCTH bann 3a Yucno 3a- bannaet
CTYIEHTOB KOHKPETHOE | IaHWH 3a Munu- Makcu-
3aJlaHuE CEMECTp MaJIbHBIM | MaJIbHBIN

Monayas 1. «kKnaccupukauus coipbsi. UCTOUHUKH CHIPHS /151 OPTAaHNYECKOr0 CHHTE32)
Texkyuuii KOHTPOJIb 0 10
Texyias KoHTpoJIbHAsA paboTa UK ce- 10 1 0 10
MHUHAPCKOE 3aHSITHE/TECTOBBIA KOHTPOJIb
Py0e:xkHbI KOHTPOJIb 0 12
KonTponbrast padora «Kiaccupukamnus 12 1 0 12
CBIPbBSI»

MoayJb 2. «TpeGoBaHusi K HCXOHOMY CHIPbIO JIUIsi POM3BOJCTBA XHMHUYECKHX BOJIOKOH)

Texymmii KOHTPOJIb 0 10

Texymiast KOHTpoJbHas paboTa Wi ce- 10 1 0 10
MHHAPCKOE 3aHSTHE/TECTOBBI KOHTPOIIb

o

Py0e:xxHbIi KOHTPOJIb 16

Beimonnenne u odopmienue nabopa- 0 16
TOPHBIX paloT:

1. Ompenenenue pa3pbIBHBIX XapakTe-
PHUCTHK BOJIOKOH.

2.0npeneneHne yCTOHYUBOCTH MaTepH-
aJIOB K UCTUPAHUIO.

3. Ompenenenne cMUHAEMOCTH (HECMU-
HAaeMOCTH) MaTepUaJloB HAa OCHOBE pa3-
JIMYHBIX BOJIOKOH.

4. OnpeneneHre yCTOMUYUBOCTH BOJIOKOH
K JIEHCTBUIO  PA3IUYHBIX XUMHUYECKHX
peareHToB M HarpeBaHUIO.

5. OmnpeneneHue XapakTEPUCTHUK
KPYTKU U YKPYTKHU HUTEH.

6. Odopmienne u 3ammTa Jaboparop-
HOTO JKypHaJia Mo MPaKTUKYMY.

MO}IyJ’[L 3. «TexHogorust MOJYYCHUSA XUMHYCCKUX BOJOKOH»

Texkyuuii KOHTPOJIb 0 10

Tekymas KOHTpoJIbHAsA paboTa UIU ce- 5 1 0 5
MHHAPCKOE 3aHSTHE/TECTOBBIA KOHTPOIIb

Py0e:kHbI KOHTPOJIb 0 12




KontponbHas padota 12 1 0 12
«TexHonorusa MOJIYYCHUA XUMHUYCCKUX
BOJIOKOH»

IoompureabHbie 0B

1. ITonroroBka pedepara 10

ITocemaemocTs (071161 BHIYUTAKOTCS U3 00111eli CyMMBbI HAOpPaHHBIX 0aJIJI0B)

1. TloceneHne JEKIMOHHBIX 3aHITHIA 0 -6
2. Ilocemenne mpakTUIECKUX (CEMU- 0 -10
HapCKHUX, JJAOOPATOPHBIX 3aHITHIA)

HUTOroBblii KOHTPOJIb

IK3amMeH | | | | 30

3aB. kadenpoit TX u M /A.A. Myxamen3stHoBa /

[IpenonaBarens / A.b. I'na3eipun




