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1. HEJIX OCBOEHUA

1.1 | OOy4HTh CTYZEHTOB-MarucTpoB OOIIMM 3aKOHOMEPHOCTSM 3BOJIIOIUH TBEPAOTO BEIIECTBAa HA MAKPO-, ME30- , MHKPO- U
HAHOYPOBHSIX, & TAKXKE OTIEIbHBIM CTJMsM IIPOLIECCA: POCTY YACTHULL, arJIOMEPALUH, YIIOPSAA0UYEHHUIO, OTKIUKY Ha
BHEILIHUE BO3CHCTBHS.

1.2 | 3agaun:

1.3 | 1. HayuYuTh MEKXIUCUUIUIMHAPHOMY MOJXOIY [P U3yUYSHUU U UCCIICIOBAHUH 3BOJIIOLUH TBEPIBIX TEI;

1.412. Hay4YUTb 3aKOHOMEPHOCTAM U3MCHCHHUI B TBEPABIX BEHICCTBAX HAa OTACIBHBIX CTAAUAX DBOJIOIIUU TBEPAOI'O BEHICCTBA,

1.5 | 3.M03HaKOMUTB € TEOPETUUECKUMU MOAEISIMU 3BOIIOLMOHHOIO IPOLIEcca Ha MAKpO-, ME€30-, MUKPO U HAHOYPOBHSIX.

1.6 | 4.chopmupoBaTh y CTYICHTOB 0a30BbIE TCOPETUICCKUE 3HAHUS B 00JaCTH (PU3UKO-XUMHH TETEPOTCHHBIX MPOIIECCOB;

1.7

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'll)HOi/i NOAroTOBKE 00y4aroerocs:

2.1.1 | KommsroTepHsie 1 HHGOPMAIIMOHHBIC TEXHOJIOTHH B HayKe U IIPOM3BOACTBE

2.1.2 MaTepI/IaJ'IOBCI[CHI/IC 1 TCXHOJIOTHU NNCPCIICKTUBHBIX MAaTCPHUATIOB

2.1.3 |Meroxsl uccae10BaHUS XapaKTEPUCTHK U CBOMCTB MaTEPHAIIOB

2.1.4 | Cnextpockornuyeckue (M 30HI0BbI€) METO/IbI HCCIIEIOBAaHUS MaTEPHAIOB

2.1.5 | VYueOHas nmpakTHKa

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npealIecTByoIIee:

2.2.1 | AMop¢HBIC 1 HAHOKPUCTAITMISCKUE MAaTEPHAbI, TIOJyYCHHBIC 3aKAJIKOW M3 PACILIABOB

2.2.2 |MarHuTHble CBOHCTBA ()YHKIIMOHAJIBHBIX MaTEpUaNoB

2.2.3 |Meronsl uccine0BaHUs MaTEPUAIOB

2.2.4 |HaHOCTpYKTypHBIE TEPMODIIEKTPUKHI

2.2.5 |CoBpeMeHHBIE MaTepUaIbl MEAUIIMHCKOTO HA3HAYCHUS

2.2.6 | OU3HUKO-XUMHYECKHE OCHOBLI HAHOTEXHOIOTHIT

2.277 | PU3UKO-XUMUS U TEXHOJIOTHS KOMIIO3ULIMOHHBIX MaTEpUaoB

2.2.8 | ®OU3MKO-XUMHS HOIyYSHHUS] 1 00PaOOTKH MaTepHaIoB

2.2.9 |IoaroroBka K Mpomexype 3alIUTH U 3aIlUTa BEITYCKHON KBATH(HUKAIIMOHHOH paboThI

2.2.10 |IlpennumiomMHas IpaKkTUKa

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

OIIK-4: CnocoGeH HAXOAUTH U NepepadaTbIBATHL HHGPOPMAaLMIO, TPeOyeMYI0 A5l IPUHATHS PellleHU i B HAYYHBIX
HCCJIeI0BAHNSX H B MPAKTHYECKOIf TEXHUYECKOH JesITeIbHOCTH, OCYLIECTBJISATh MOICTHPOBAHNE, AHAIN3 U IKCIEPHMEHTHI
B IleJISIX TPOBeIeHHs 1eTAJILHOI0 HCCIeJ0BAHMA VISl pellleHNs 32/1a4 B NPo(ecCHOHATBHOIT 00/1acTH

3HaTb:

OIIK-4-31 OTKJIMKH TBEPIOTO BEIIECTBA HA TEPMUUYECKUE, MEXaHUYECKUE, XUMHUECKUE U PaJIMalliOHHbBIE BO3/ICHCTBUSI.

MK-2: [ToHumMaeT 1 cCAMOCTOATEILHO UCNIOJb3YeT (PU3NKO-XUMHUYECKHE OCHOBBI, IPMHIMIIBI U METOAUKH HCCIe0BAHUIM,
HCNBITAHUH M TUATHOCTUKY BeleCTB M MATEpPHAJIOB, HMeeT HABbIKM KOMILIEKCHOI0 MOAX0/1a K MCCJIeJOBAHUIO MATEPHAJIOB
M TEXHOJIOTHH UX 00pa00oTKH M MOIM(PUKALMNY, BKJIIYAS CTAHIAPTHBIE U CePTH(UKAIMOHHBIE HCTILITAHUS MATEPHUAJIOB,
H3/1eJIN U MPoIeccoB

3HaTh:

[1K-2-31 ®u3uko-XxuMHU4YeCKre 3aKOHOMEPHOCTH arjioMepanun TBEPAOro BEUICCTBA,; 3JICMCHTAPHBIC aKThl 1 KUHETUKY
arjioMepanunu.

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHbBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0CHOBE (yHAaMEHTAJBHBIX 3HAHUI
B 00J1aCcTH MaTepuaJIoBeICHUA U TEXHOJOTHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

3HaTb:

OIIK-1-31 ®u3uK0-XMMHUYECKHUE OCHOBBI BOJIIOIIMU TBEPOTO BEIIECTBA

IIK-3: Cnioco6eH caMoCTOSITEILHO UCOJIB30BATH COBPEMEHHbIE NPEICTABIEHUS HAYK 0 MaTepuasiax NpH aHaJIn3e BJIAUSTHUS
MHKPO- H HAHO- MacIITa0a HA PU3UKO-XUMHYECKHE, MeXaHUYecKue, puzuyeckue, IOBEPXHOCTHDIE U IPyrue CBOiCTBa
MAaTepHAJIOB, a TAK/Ke B3aHMO/IEiiCTBHS MATEPHAJIOB ¢ OKPY:;KAIOIIel cpenoii, 3JIeKTPOMATHUTHBIM H3JIydeHNeM H OTOKAMH




3HaTh:

[1K-3-31 I'mo6anpHbIe MapIIPYTHI SBOTIOLUH TBEPIOTO TeNa

IIK-2: IloHnMaeT ¥ CAMOCTOSATEJILHO HCIOJIb3YeT (PH3NKO-XUMHYECKHe 0CHOBBI, IPHHINIBI 1 METOAUKH HCCJIeI0BAHNN,
HCIBITAHA ¥ JHATHOCTHKH BellleCTB U MaTePHAJIOB, HMeeT HABBIKH KOMILJICKCHOTO NMO0AX0a K HCCIeJ0BaHHIO MATEPHAJIOB
M TeXHOJIOTHii MX 00pabdoTKH ¥ MoAN(UKALNY, BKIOYAsl CTAHAAPTHBIC U CePTU(GHKAMOHHbIE HCIILITAHNS MaTepHAJIOB,
H3/1eJINi U IPOLeccoB

Ymernb:

[IK-2-¥Y1 Yupasnars npomneccamu (OPMUPOBAHIS TBEPIBIX TET CIOKHOTO COCTAaBA BIMSIHHAEM SYHEPTeTHIECKUX BO3ICHCTBHH.

OIIK-1: CnocobeH pemiaTs NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepHAJIOBEACHHS ¥ TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 PaccMaTpuBaTh ITyTh OT 3apOXKACHUS TBEPIOTO BEIIECTBA, IIPOIECCHI €r0 CAaMOOPTaHU3ALUH U BIHSIHUE BHEIIHUX
BO3IECUCTBUI

OIIK-4: CnocodeH HAXOAUTH U NepepadaTbIBATHL HHPOPMALMIO, TPeOyeMYIO A5l IPUHATHS PellleHU i B HAYYHBIX
HCCIeI0BAHUSIX H B MPAKTHYECKOIf TEXHUYECKOH 1esITeIbHOCTH, OCYHIECTBJIATh MOICTHPOBAHNE, AHAIN3 H IKCIEPHMEHTHI
B LeJISIX TPOBeJeHUs 1eTaTbHOI0 UCCIeI0BAHUS s pellleHus 3a1a4 B npogeccCHOHAIBLHOM 001acTH

YMeTh:

OIIK-4-Y1 Haxonuts 1 aHAITM3UPOBATh HH(GOPMALIUIO O BIMSHUU (QIYKTYaIlMi M IPHMECEi Ha SBOJIIONHUIO BEIIECTRA;

IIK-3: Cnioco6eH caMoCTOSITEIbHO UCO0JIB30BATH COBPEMEHHbIE NPEICTABIEHUS HAYK 0 MaTepuajax NpH aHaJIN3e BJIUSHUS
MHKPO- H HAHO- MacIITa0a Ha PU3UKO-XUMHYECKHE, MeXaHUYecKue, pu3nyeckue, MOBEPXHOCTHDIE U IPYrHe CBOICTBA
MAaTepHAJIOB, 2 TAK/Ke B3aHMO/IEiiCTBHS MATEPHAJIOB ¢ OKPY:KAIOLIEi cCpenoii, 3JIeKTPOMAarHUTHBIM H3JIydeHeM H OTOKAMH

YMmerb:

TIK-3-V1 IIpoBOAMTE pacyeT 3IEMEHTAPHBIX AKTOB 3BOJIFOLUY U TEMIIOB 9BOJIOLMU TBEPABIX BELIECTB

OIIK-4: CnocodeH HAXOAUTH U NepepadaTbIBATHL HHPOPMALMIO, TPeOyeMYIO A5 IPUHATHS PellleHUii B HAYYHBIX
HCCIeI0BAHMSIX B MPAKTHYECKOIf TEXHUYECKOH 1esITeIbHOCTH, OCYHIECTBJIATH MOICTHPOBAHNE, AHAIN3 H IKCIEPHMEHTHI
B LeJISIX POBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS IS pellleHusI 3a1a4 B npogecCHOHAIBLHOM 001acTH

Baagers:

OIIK-4-B1 Metomamu MOp(}HOIOrHIECKOTO YIIOPSA0YCHUS U H3MEHEHHS (POPMBI M pa3Mepa YacTHII B IIPOLIECCE POCTa M aHAIN3a
MPUIMH U3MEHYHMBOCTH CBOWCTB BELIECTBA

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | @opmupyemsie | Jlutepatypa | [Ipumeuanne KM Brinosn
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIMii pecypcbl padoThI
Pa3gen 1. BazoBble
MOJI0KEHHUSI TEOPUH
3BOJIIOIIMU TBEPIOT0
BelllecTBa
1.1 Bgenenue. [Ipenmer 2 1 OIIK-1-31 JI1.2J12.1
3BOMIIOIIMH cucTeM. [IpuunHsI OIIK-4-31 TIK-
spomonuu. Temn 2-31 I1K-3-31
sBomonud. /JIex/
1.2 [Ipy4rHBI SBONIOIIMH CUCTEM. 2 1 OIIK-1-31 JI1.2J12.1
Temn 3BONIOIHH, TPUHIIUATIBI OIIK-4-31
onucanus. /IIp/ OIIK-4-Y1 IIK
-2-31 [IK-3-31
1.3 [Toaxonbl K U3yUYEHHIO 2 2 OIIK-1-31 JI1.2J12.1
3JIEMEHTAPHBIX AKTOB OIIK-1-¥Y1
sBotoru /Cp/ OIIK-4-31 K-
2-31 IIK-3-31
14 Jlerpamauus BemiecTa. 2 2 OIIK-1-31 JI1.2J12.1
Brusinue cBOWCTB cpeapl Ha OIIK-4-31 TIK-
3BOJIIOIIMOHHBIE 2-31 MK-3-31
npoueccel. /Cp/ [K-3-V1




Pa3nen 2. ®uszuko-
XHMHYECKHe
3aKOHOMEPHOCTH
MPOLECCOB 3apOAbIIe-
o0pa3oBaHNA B KOH/IEH-
CHPOBAHHBIX Cpeax.

2.1 3apoxeHe TBEPABIX Tel: OIIK-1-31 JI1.1J11.2
CO3JTaHHE TIEPE-CHIIICHMS; OITK-4-31 IIK- JI1.3
I'omorenHoe 1 reTeporeHHoe 2-31 IK-3-31
3apobIIeo0pa3oBaHue.
3apox/ieHre B ra30BOH
taze. /Jlex/

2.2 Hyxkneauus B xuakux OIIK-1-31 JI1.1 J11.2
cpenax. 3apoxkIeHue Ha OIIK-4-31 IIK- JI1.3
MTOBEPXHOCTHU TBEPABIX 2-31 IIK-3-31
ten. /JIex/

2.3 Pacuer pa3zmepa 3aponpiia B OIIK-1-31 JIL.1J11.2
X0JI€ TOMOT€HHOT'0 OIIK-1-V1 JI1.3
3apOJIBIIICO0PA30OBaAHHUS OIIK-4-31
METOAOM HCIIAPEHUs- OIIK-4-V1 IIK
koHzaeHcauuu /I1p/ -2-31 [1K-3-31

2.4 Banancosebliil pacuer OIIK-1-31 JIT.1J11.2
MPOLIECCOB OCAXKJEHUS U TTPH OIIK-4-31 TIK- J1.3
MOJYYEHUN METAJUINYECKUX 2-31 [IK-3-31
MOPOLIKOBBIX MaTepranoB
IIPOCTOTO U CJIOKHOT'O
coctasa /IIp/

2.5 BaprabensHOCTh TPOIIECCOB OIIK-1-31 JIT.1J11.2
3apofpIeoopa- OIIK-4-31 K- J1.3
30BaHus. Paznuuus npu 2-31 TIK-3-31
TOMOTCHHOM U TE€TEPOTCHHOM
3apOIBIIIe00pa30OBAHHY.

/Cp/

2.6 DU3UKO-XUMUS 00pa30BaHUs OIIK-1-31 JIT.1J11.2
OJTHOMEPHBIX CTPYKTYP. OIIK-4-31 J1.3
MonekynspHbIit 0TOOp TIpH OIIK-4-Y1 IIK
pocte gactul /Cp/ -2-31 [IK-3-31
Pasgen 3. dusuko-

XUMHYecKue
3aKOHOMEPHOCTH POCTa
TBEpP/AOro BelecTBa

3.1 O6pazoBaHue HYJIbMEPHBIX OIIK-1-31 JI1.3J11.4
yacTull. MexaHu3Mbl pocTa: OIIK-4-31 TIK-
6e3audy3noHHBII 2-31 [IK-3-31
i dy3HOHHBIN 1
MexaHn3Mbl. OOpa3oBaHue
JIByXMEPHBIX
Kactepos. /Jlex/

3.2 QIryKTyalu CKOPOCTH POCTa OIIK-1-31 JI1.1 J11.3
Y CBOMCTB YKPYITHSIOIUXCS OIIK-4-31 TIK- JI1.4J12.1
yacTull. MoJIeKyJISpHBINA 2-31 IIK-3-31
0TOOp IpH pocTe
yactul. /JIex/

33 Bnusinue Ha OIIK-1-31 JI1.3J11.4
3apoJIBIIIe00pa30BaHIe POCT OIIK-4-31
4acTull TBEPJOro BELECTBA OIIK-4-Y1
MEXaHOCTHMYJIU- OIIK-4-B1 IIK-
pOBaHUs, paauaIiH, 2-31 TIK-3-31

SHEPreTUYECKUX BO3/IEH-
ctBuii. KontposnbHas pabota
1.

Mp/




34 Wzmenenue Gpopmer u OIIK-1-31 JI1.3 J11.4
CTPYKTYpbI YacTHI] B OIIK-4-31
rporecce pocra. J[BmxeHue OIIK-4-Y1IIK
pactymux kpuctamios /Cp/ -2-31 [IK-3-31

3.5 PU3NKO-XUMHUYECKHE OIIK-1-31 JI1.1J11.3
3aKOHOMEPHOCTH arjio- OIIK-4-31 JI1.4
Mepaluy YacTUL TBEPIOTO OIIK-4-Y1IIK
BEIIECTBA. JJIEMEH- -2-31 [1K-3-31
TapHbIE aKTHl U KUHETHKA
arJioMepanuu.

/Cp/
Pasnea 4. IIpoueccsl camo-
OpraHu3auuu

4.1 CnoHTaHHOE YHOPSI0YeHUE OIIK-1-31 JI1.2 JI1.3
BelIeCTBA. YTOPSAOUYCHHE OIIK-4-31 IIK- JI1.4J12.1
cocraBa. Mopdonorndaeckoe 2-31 TIK-3-31
ynopsinouenue. JIMKBUIaus
MeTacTaOuiIb-

HBIX (pa3. OOIIHOCTD U
cnenu(pUIHOCTh
CIIOHTAHHOTO YTOPSIOYECHUSI.
/JTex/

4.2 Bnusinue sHepreTrueckux OIIK-1-31 JI1.2 JI1.3
BO3/ICHICTBHI Ha IPOLECCHI OIIK-4-31 TIK- JI1.4J12.1
(hopmupoBanus 2-31 [IK-2-V1
HaHOMAaTEPHAJIOB; [TK-3-31 ITIK-3-
TeopeTndeckue ocHoBHI. /I1p/ V1

4.3 W3mepenne qucnepcHOCTH OIIK-1-31 JI1.2 JI1.3
MOP(OTIOTHUECKIX OIIK-4-31 JI1.4J12.1
3JIEMEHTOB HAHOCHCTEM 10 OIIK-4-V1IIK
a7ICOpOIIMOHHBIM JTAHHBIM, -2-31 TIK-3-31
teopus merona /IIp/

4.4 W3meHunBOCTH CBOMCTB OIIK-1-31 JI1.2 J11.3
BellecTBa. BrnusHue OIIK-4-31 JI1.4J12.1
TEPMUAYECKHUX U OIIK-4-Y1 IIK
MEXaHUYECKUX -2-31 TIK-3-31
BozaencTBuid. /Cp/ [K-3-V1

4.5 BnusiHue u3mMeHeHul B OIIK-1-31 JI1.2 J11.3
XUMHYECKOM COCTaBe Cpebl OIIK-1-V1 JI1.4J12.1
W DHEPTEeTUYECKNAX OIIK-4-31 TIK-

BozzaercTBuii /Cp/ 2-31 K-3-31
4.6 [TonroToBka K KOHTPOJIBHOM OIIK-1-31 JI1.2 J11.3
pabote 1 /Cp/ OIIK-4-31 TIK- JI1.4J12.1
2-31 MK-3-31
[K-3-V1
Pasnen 5. Meroabl
H3Y4YeHHs XapaKTePUCTUK
MaTepuaioB

5.1 Orpenenenue pasMepHbIX OIIK-1-31 JIT.1J12.1
XapaKTEepUCTUK OIIK-4-31 K-
HaHOMAaTEPHAJIOB. 2-31 TIK-3-31
Omnpenenenue ynenpHON
MTOBEPXHOCTH
HAHOCTPYKTYPHBIX
MOPOUIKOBBIX MaTe€pUaJIOB.

Metobl onipeieNneHHs
cpeaHero pasMmepa, obiacreit
KOT€PEHTHOTO pacCesHUs
HaHouacTHil. /JIek/

5.2 Pacuer kuHeTHYECKHX OIIK-1-31 JI1.1J12.1
3aKOHOMEpPHOCTEN OIIK-4-31 K-
JIerUApaTaluy CI0KHBIX 2-31 TIK-3-31

HaHOCHCTEM I10
TEPMOTPABUMETPHUIECKUM
nanabM /TIp/




53 HccnenoBanue pazMepHbIX 2 OIIK-1-31 JI1.1J12.1
XapaKTEePUCTHUK, OTIPECICHHE OIIK-4-31 TIK-
ayieMeHTHOTo coctaBa /Cp/ 2-31 MK-3-31

5.4 MeTtob1 n3y4eHus 2 OIIK-1-31 JIT.1J12.1
[IOBEPXHOCTH, OIIPECIICHUE OIIK-4-31 IIK-

(azoBoro cocrasa /Cp/ 2-31 I[IK-3-31
Pa3gen 6. Ocobennoctu

IBOJIIOIIUH HAHOJUCIIEP-

CHOTO BellecTBa

6.1 YcnoBus nepexojia BelecTBa 2 OIIK-1-31 JIL.1J11.2
B HAHOJIUCIIEPCHOE OIIK-4-31 IIK-
cocrosinue. OrpaHH4eHHOCTh 2-31 TIK-3-31
BpPEMEHH IPeObIBaHUS
BEILIECTBA B
HAHOCOCTOSHHY. /JIek/

6.2 BapuabenbHOCTD 2 OIIK-1-31 J1.3
HaHocucTeM. CIIOHTaHHOE OIIK-4-31 TIK-
YHOpsIIOYeHNE 2-31 TIK-3-31
HaHouacTtul. /JIex/

6.3 Pacuer BnusiHus 2 OIIK-1-31 J1.1
YABTPa3BYKOBBIX OIIK-4-31
BO3JIEICTBUI Ha poLEeCcCh OIIK-4-Y1 IIK
JIUCTIEPTUPOBAHUEM -2-31 I1K-3-31
Ha”ocucteMm /I1p/

6.4 Pacuer BrustaHMS 2 OIIK-1-31 JI1.1 KM2
0ECKOHTAKTHOTO OIIK-4-31 K-
AIIEKTPOCTATUYECKOTO OIS 2-31 TIK-3-31
Ha ra30BO€ BOCCCTAHOBJICHHE IK-3-Y1
OKCHTHBIX HAHOCHCTEM.

Konrponbnas padota 2 /Tlp/

6.5 DJeKTpHYeCcKHe 2 OIIK-1-31 JIT.1J11.2
XapaKTePUCTUK OIIK-4-31 TIK- J1.3
Matepuanos /Cp/ 2-31 TIK-2-V1 JI1.4J12.1

TIK-3-31 IIK-3-
V1

6.6 MarHuTtHbIe XapaKTepPUCTUKH 2 OIIK-1-31 JIT.1J11.2

Matepuanos /Cp/ OIIK-4-31 IIK- J1.3
2-31 MK-3-31 JI1.4J12.1

6.7 Mexannyeckue 2 OIIK-1-31 JI1.1J11.3
XapaKTePUCTUKH OIIK-1-V1
Matepuanos /Cp/ OIIK-4-31 IIK-

2-31 MK-3-31
6.8 [ToaroroBka Kk KOHTPOIBHOM 2 OIIK-1-31 J1.2
pabore 2, sx3ameny /Cp/ OIIK-1-V1 JI1.4J12.1
OIIK-4-31
OIIK-4-Y1 IIK
-2-31 TIK-2-Y1
ITK-3-31 TIK-3-
Y1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpobHBbIE MePONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, YK3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe I_I[f:{OBepHeMMe B
KM MepoNpHsITHE TTUKAaTOPBI OITPOCHI JJIs TOJTOTOBKA

KOMIIETEHIIHI




KM1

KonrponbHas
pabora 1

OIIK-4-31;011K-4-
V1;0I1K-1-31;0T1K-
1-Y I;TIK-3-31;1TK-2
31

1. OnummTe moAXO0Ab! K H3YYEHHUIO dJIEMEHTAPHBIX aKTOB IBOJIIOIHU.
2. 3aKOHOMEPHOCTH CO3AaHUS IEPECHILICHUSI.

3. 'moGanpHBIN MapIIpyT SBOIIONUH TBEPIOTO TeNla

4. IIpuBenure OnMCcaHUE OCHOBHOI'O 3BOJIOLUOHHOIO MAPILIPYTA.

5 . OnuumuTe NpoIEecch 3apoableo0pa3oBaHus B ra3oBoil dase.

6. OOpa3oBaHre IBYMEPHBIX KJIACTEPOB HA IIOBEPXHOCTH YaCTHIIBL.
7. ®azoobpazoBaHue Kak GopMa OpraHU3AIMH TBEPIOTO BEIIECTBA.
8. Hykieanus B ®HUIKUX CpeAax.

9. 3meHeHus (GOPMBI ¥ CTPYKTYPBI YaCTHIL B ITPOLIECCE POCTA.

10. OTKIMK TBEPAOTO BEIIECTBA HA XUMHUYECKHE BO3ICHCTBHS.
11.YkaxuTe IpU4UHBI SBOIIOLUU CUCTEMBI.

12. BapnaGenpHOCTb Ipolecca 3apoKaeHusl.

13. OnuiuuTe NpUYMHBI U3BMEHYMBOCTH CBOMCTBA BELECTBA.

14. Ilepeuncnute U ONMUILNTE HIEMEHTAPHBIE AKTHI arJIOMEPaLlUHU.
15. Tem11 PBOIIOIUH CUCTEMBI

16. 3apoxkeHHEe Ha TOBEPXHOCTHU TBEPJIBIX TEI

17. Poct gactur a3000pa3yroiero BemecTna.

18.Bnusanne ¢irykTyarnuii 1 npuMeceii Ha SBOJIIONUIO BEIIECTBA.

19. [IpuHIUIBI ONMCAHUS SBOJIIOLUH TBEPOTO BElecTBa

20. O61mas KapTHHA BOJIOIIMU TBEPIOTO BEIIECTBA.

KM2

Konrponbnas
pabota 2

OIIK-4-31;011K-1-
31;MK-2-31;1TK-3-
31

1. BaprabenbsHOCTE Tpoliecca 3apokKaeHHs HOBOH (asbl.

2. CrloHTaHHOE YNOPSAJ0YEHUE BEIIECTBA

3.Poct yactun a3000pa3yromero BemecTsa mpu roMOreHHOM
3apoJbIIeo0pa30BaAHHN.

4. IIpnauHEI pocTa OHOMEPHEIX CTPYKTYP.

5. IlpuBeaure onucaHue OCHOBHOI'O 3BOJIIOLIMOHHOIO MapUIpyTa
6. DreMeHTapHBIE ITPOLECCHl IPH 00pa30BaHUH BEIECTBA

7. OnmumuTe 3aKOHOMEPHOCTH TOMOTEHHOTO 3apOIBIIIC00pa30BaHus
8. [lepeuncaure MexaHU3MBI 00PAa30BAHUS OJTHOMEPHBIX CTPYKTYP
9. ITonxompl K U3y4EHHIO 2JIEMEHTAPHBIX aKTOB ABOJIIOIIUU

10. Omummre NpUYMHBI U3MEHYHBOCTH CBOMCTBA BEIIECTBA.

11. l'eTeporenHoe 3apobinieoOpa3oBaHue.

12. Ommmmre npumep pocta IDKT, npusenute cxemy.

13. OnumuTe Nporeccs pocTa YaCTULl IPU TOMOT€HHOM
3apoAbIIIec00pa30BaHIH.

14. ITpu4uHBI aHU30TPOIIHOTO POCTA OJHOMEPHBIX CTPYKTYP

15. B ueM cocTOUT pa3iaryune TOMOI€HHOTO ¥ TeTepOreHHOro
3apoJbIIICO0Pa30BAHMSI.

16. BapuabenbHOCTB TpoIiecca 3apoxIeHust HOBOH (asbl.

17. YcaoBus BOSHUKHOBEHUS IIPOIIECCOB 3apOABIIICO0pa30BaHHUSI.
JIBKyImas cuna mpoleccoB.

18. IIpuBecTH MOHATHS KPUTHYESCKOTO 3apOJIBIIIA U SHEPTHH €TO
BO3HHUKHOBCHUSI.

19. CioHTaHHOE YyHOPSIIOYEHHE BELIECTRA.

20. OTK/IMK BEIIeCTBA Ha BHEUTHUE BO3JICHCTBIH ( TEPMUYECKOE,
MEXaHNYEeCcKoe, I3MEHEHHE XUMUIECKOTO COCTaBa CPEIIBI)

21. ®azoobpa3oBanue Kak popMa OpraHU3AIH TBEPJOTO Tea

KM3

DK3aMeH

OIIK-4-31;011K-4-
V1;0ITK-4-B1;0TK
-1-31;[IK-3-V I;TIK-
3-31;0I1K-1-Y1;TIK
2-31,TIK-2-V1

[o auctuIuIMHE MPEeayCMOTPEH SK3aMeH. DK3aMEeHAIIMOHHBIN OHieT
COCTOMT M3 3 TEOPETUUECKHUX BONIPOCOB. DK3aMEH MPOBOAUTCS B
nICcEMeHHOH (opme. Bpems monroroBku oreera cocrapiseT 90 MUHYT.
Ilo ucreueHUn yCTaHOBIIEHHOTO BPEMEHU CTYJICHT JOJKEH OTBETUTh HA
BOIIPOCHI 9K3aMEHAMOHHOT0 OuneTa. TUIOBOI OHMIIET MpecTaBlIeH B
npunoxxenun k PIT/I.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
HUHAUKATOPBI
KOMIICTEHIIUI

Coneprxanue paboTsI




P1

IToaroroBka K
KOHTPOJIbHO# paboTe
1

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1

1. OnummTe moAXO0Ab! K H3YYEHHUIO dJIEMEHTAPHBIX aKTOB IBOJIIOIHU.
2. 3aKOHOMEPHOCTH CO3AaHUS IEPECHILICHUSI.

3. 'moGanpHBIN MapIIpyT SBOIIONUH TBEPIOTO TeNla

4. IIpuBenure OnMCcaHUE OCHOBHOI'O 3BOJIOLUOHHOIO MAPILIPYTA.

5 . OnuumuTe NpoIEecch 3apoableo0pa3oBaHus B ra3oBoil dase.

6. OOpa3oBaHre IBYMEPHBIX KJIACTEPOB HA IIOBEPXHOCTH YaCTHIIBL.
7. ®azoobpazoBaHue Kak GopMa OpraHU3AIMH TBEPIOTO BEIIECTBA.
8. Hykieanus B ®HUIKUX CpeAax.

9. 3meHeHus (GOPMBI ¥ CTPYKTYPBI YaCTHIL B ITPOLIECCE POCTA.

10. OTKIMK TBEPAOTO BEIIECTBA HA XUMHUYECKHE BO3ICHCTBHS.
11.YkaxuTe IpU4UHBI SBOIIOLUU CUCTEMBI.

12. BapnaGenpHOCTb Ipolecca 3apoKaeHusl.

13. OnuiuuTe NpUYMHBI U3BMEHYMBOCTH CBOMCTBA BELECTBA.

14. Ilepeuncnute U ONMUILNTE HIEMEHTAPHBIE AKTHI arJIOMEPaLlUHU.
15. Tem11 PBOIIOIUH CUCTEMBI

16. 3apoxkeHHEe Ha TOBEPXHOCTHU TBEPJIBIX TEI

17. Poct gactur a3000pa3yroiero BemecTna.

18.Bnusanne ¢irykTyarnuii 1 npuMeceii Ha SBOJIIONUIO BEIIECTBA.

19. [IpuHIUIBI ONMCAHUS SBOJIIOLUH TBEPOTO BElecTBa

20. O61mas KapTHHA BOJIOIIMU TBEPIOTO BEIIECTBA.

P2

IToaroroBka k
KOHTpPOJIBHOH paboTte
2

OIIK-1-31;0IIK-1-
V1;IIK-3-31;I1K-2-
31;IIK-3-Y1;I1K-2-
Vi

1. BaprabenbsHOCTE Tpoliecca 3apokKaeHHs HOBOH (asbl.

2. CrloHTaHHOE YNOPSAJ0YEHUE BEIIECTBA

3.Poct yactun a3000pa3yromero BemecTsa mpu roMOreHHOM
3apoJbIIeo0pa30BaAHHN.

4. IIpnauHEI pocTa OHOMEPHEIX CTPYKTYP.

5. IlpuBeaure onucaHue OCHOBHOI'O 3BOJIIOLIMOHHOIO MapUIpyTa
6. DreMeHTapHBIE ITPOLECCHl IPH 00pa30BaHUH BEIECTBA

7. OnmumuTe 3aKOHOMEPHOCTH TOMOTEHHOTO 3apOIBIIIC00pa30BaHus
8. [lepeuncaure MexaHU3MBI 00PAa30BAHUS OJTHOMEPHBIX CTPYKTYP
9. ITonxompl K U3y4EHHIO 2JIEMEHTAPHBIX aKTOB ABOJIIOIIUU

10. Omummre NpUYMHBI U3MEHYHBOCTH CBOMCTBA BEIIECTBA.

11. l'eTeporenHoe 3apobinieoOpa3oBaHue.

12. Ommmmre npumep pocta IDKT, npusenute cxemy.

13. OnumuTe Nporeccs pocTa YaCTULl IPU TOMOT€HHOM
3apoAbIIIec00pa30BaHIH.

14. ITpu4uHBI aHU30TPOIIHOTO POCTA OJHOMEPHBIX CTPYKTYP

15. B ueM cocTOUT pa3iaryune TOMOI€HHOTO ¥ TeTepOreHHOro
3apoJbIIICO0Pa30BAHMSI.

16. BapuabenbHOCTB TpoIiecca 3apoxIeHust HOBOH (asbl.

17. YcaoBus BOSHUKHOBEHUS IIPOIIECCOB 3apOABIIICO0pa30BaHHUSI.
JIBKyImas cuna mpoleccoB.

18. IIpuBecTH MOHATHS KPUTHYESCKOTO 3apOJIBIIIA U SHEPTHH €TO
BO3HHUKHOBCHUSI.

19. CioHTaHHOE YyHOPSIIOYEHHE BELIECTRA.

20. OTK/IMK BEIIeCTBA Ha BHEUTHUE BO3JICHCTBIH ( TEPMUYECKOE,
MEXaHNYEeCcKoe, I3MEHEHHE XUMUIECKOTO COCTaBa CPEIIBI)

21. ®azoobpa3oBanue Kak popMa OpraHU3AIH TBEPJOTO Tea

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

Io aucnuIuIMHE NpeayCMOTPEH SK3aMeH. DK3aMEeHAIIMOHHBI OUIET COCTOUT U3 3 TEOPETUIECKHX BOIPOCOB. DK3aMEH IMPOBOJUTCS
B MMMChbMEHHOH opme. Bpemst moarotoBku orBeTa coctaBisgeT 90 MunyT. ITo ncTeueHNN yCTaHOBICHHOTO BPEMEHU CTYIECHT
JIOJDKEH OTBETHTH HA BOIPOCH! SK3aMeHAIIMOHHOTO Omitera. TumoBoii Omter npencrasieH B npriioxeHnu k PTI/L.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ikana oueHNBaHUS 3HAHUN O0YJarOIINXCSI:

O1eHKa «OTIIMYHOY - O0YYAIOIIUICS ITOKa3hIBACT IIIyOOKHE, HCUSPIIBIBAIONINE 3HAHHSA B 00BeMe IPOHICHHOM MpOrpaMMBI,
YBEPEHHO JEHCTBYET 11O MPUMEHEHHIO MOTYYCHHBIX 3HAHMH Ha IIPAaKTHKE, TPAMOTHO U JIOTHYECKH CTPOIHO M3JIaraeT MaTepuai npu
oTBeTe, yMeeT (opMyIUPOBATh BEIBOIBI U3 M3JI0KEHHOTO TEOPETHYECKOTO MaTepHala, 3HAeT TOMOJHUTEIBHO PEKOMEHIOBAHHYIO
nuteparypy. B 6amnbsHoi cucteme 85 — 100 %.
Or1eHKa «XOPOIIO» - 00YUAIOMIHICS OKA3bIBACT TBEPBIC M JOCTATOYHO TIOJTHBIC 3HAHKA B 00beMe PO ACHHOH IIPOTpaMMHI,
JIOMyCKaeT He3HAYUTEIbHbIE OIUOKY IIPH OCBEIICHIH 3aIaHHBIX BOIIPOCOB, IPABHIBHO AEHCTBYET IO IPIMEHEHHIO 3HAHUI Ha
MPaKTUKE, YETKO U3Naraer Matepuai. B 6amisHoi cucteme 75 — 84 %.
O1eHKa «YIOBJICTBOPHTEIIHLHOY - O0YYAIOIIHIACS ITOKA3bIBAaeT 3HAHUS B 00bEMe IIPOIICHHON IPOTPaMMBI, OTBETHI U3JIATAeT XOTS H C
OIMOKaMH, HO YBEPEHHO HCIPABIIIEMBIMH ITOCIIE TOTMOTHUTEIBHBIX M HABOAAIINX BOIIPOCOB, IIPABHIIBHO ACHCTBYET MO

IpUMEHEHUIO 3HaHUH Ha npakTuke. B 6amnsHOil cucteme 51 — 74 %.

OL[GHKa «HCYOOBJICTBOPUTCIIBHO» - O6y‘{3}0H.[PIﬁCH JA0IyCKacT I‘p}/6BIe OIINOKHU B OTBETEC, HC IOHUMACT CYIIHOCTH HU3J1aracMoro
BOIIPOCA, HE YMECT IPUMCHATH 3HAHUA HA MPAKTHUKE, 1aCT HENIOJIHBIC OTBETHI HA JOTIOJTHUTEIIbHBIC 1 HABOAAIIUE BOIIPOCHI. B

OamnpHOM cucTteMe MeHee 51 %.

OLICHKa «HC sABKa» — o6y!{a}0u1nﬁc;1 HC Ioceuiaj 3aHATHS.

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

Bubnnoreka

I/ISI[aTCJ'ILCTBO, ron

JI1.1 | Peokonkos JI. 1.,
JIépuna B. B.,
Jzumsurypu D. JL.

Hanomatepuaisr: yueObHOE
rmocooue

DJeKTpoHHass OMONIHoTEKa

Mocksa: JlabopaTopusi 3HaHUIA,
2017

JI1.2 | Menuxos U. B.

dusznko-xuMuUecKas
9BOJTIOLHS TBEPAOTO BEIIECTBA!
MoHorpadus

DJeKTpoHHas OubIHoTeKa

Mocksa: Jlabopatopusi 3HaHUIA,
2017

JI1.3 |JleBuna B. B.,
Kontroxos IO. B.,
®unonos M. P., np.

PU3HUKO-XUMHUSA
HAHOCTPYKTYPHBIX
MaTepHaJoB: JIa0. MPaKTUKYM:
y4eb. mocoOue IS CTy . BY30B,
00yu. no Hamp. 150700 -
®duznueckoe
MaTepHraIoBeIeHUE

DnexkTpoHHast 6MOIMoTEKa

M.: U3n-so MUCuC, 2010

JI1.4 | Annpees JI. A.,
Hogukos A. B.,
Hogsukosa E. A.,
Bboxmreiin b. C.

Ou3mKa 1 XUMUS TBEPIOTO
tena. Toueunsie neeKTs B
MOHHBIX KpUCTaiax: Mero.
yKa3aHWs YIS CTY/. CTIell.
070800

Bbubmmorexa MUCuC

M.: Yueba, 2003

6.1.2. lono/THUTeILHAS JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBsue

bubanoreka

HBH&TCJ’ILCTBO, roxa

JI2.1 | Bbpannon /1., Karan
V., baxenos C. JI.,
Eroposa C. B.

MHEKpOCTPYKTYypa MaTepHAIIOB.
Meronp! uccienoBaHus u
KOHTPOJIS: yued. mocobue s
crya. Hanp. 'TlpuknaaHsie
MaTeMaTHKa U pU3MKa': Tep. ¢
aHTJI.

bu6imorexa MUCuC

M.: TexHocdepa, 2004

6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust

IL1 PerUsr

JInuensuu I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

1.2 [ESET NOD32 Antivirus

I1.3 | Microsoft Office

6.4. Tlepeyens MHPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarnieHne




JTro6oit Kopryc | YueOHass ayauTopus JUISI  TPOBEICHUS | KOMIUIEKT y4eOHOH Mebenn no 36 mMecT it o0ydaromuxcs,
MynpTHMeauAHAS 3aHATHH JIGKIMOHHOTO THIIA W/WIM JUIA | MyJIbTHMEIUHHOE  00OpyJOBaHHWE, MarHUTHO-MapKepHas
MIPOBEJICHUS MPAKTUYECKUX 3aHATHUI: nocka, pabouee mecto mpenonasarens, I[IKc moctymom k
UTC «Hnteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner Ha mmiarpopme LMS Canvas, IHIIEH3MOHHBIE

nporpammsl MS Office, MS Teams, ESET Antivirus
Jlro6oit Kopryc | YueOHass ayauTopus JUISI  TPOBEICHUS | KOMIUIEKT y4eOHOH Mebenn 1m0 36 mecT it 00ydaromuxcs,
MynpTHMeaURHAS 3aHATUI JEKIHOHHOTO THIA W/WIM JUIS | MyJIbTHMEIUHHOEe  000pyJOBaHME, MAarHHTHO-MapKepHas
MIPOBEICHHS NPAKTHICCKUX 3aHATHHA: Jocka, pabouee Mecto mpernonasarens, IIKc moctymom k
UTC «Unrepner», DMOC yHuBepcurera 4Yepe3 JUYHBIN
xabuner Ha mwiatgopme LMS Canvas, IHIEH3MOHHEIE

nporpammbl MS Office, MS Teams, ESET Antivirus
UuranpHbIi 3an KOMIUIEKT y4eOHOW Mebenu Ha 55 mecT it oOydarommxcs,

JIEKTPOHHBIX PECYPCOB

50 HK c¢ gmocrynom k MWTC «HMutepHer», 3UOC
VHHBEPCHUTETa Yepe3 JIMYHbIN KaOuHeT Ha rutatdpopme LMS
Canvas, mmieHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

Jlek1IMOHHBIE 3aHATHA HALlENICHB! HAa H3y4YeHHE CTYAEHTaMH OOIIUX BOIPOCOB. JIabopaTopHBbIe 3aHATUS HAIleIEHbI Ha 3aKpeIlIeHre
Ha TPaKTHKE JEKIMOHHOTO MaTepraia 1 ()OpMUPOBAHNS YMEHUH 1 HABBIKOB paOOTHI C HAyYHBIM 000pYyIOBaHHEM.

ITpoBeneHue ay TMTOPHBIX 3aHATHH NPEAyCMaTPHBACT UCTIONH30BAHNE B YIEOHOM Kypce aKTUBHBIX M HHTEPAKTUBHBIX TEXHOIOTHIH:
- IPOBEIICHHE JICKINI C HCHONb30BaHUEM HHTEPAKTUBHBIX U MyJIbTHUMEHUHHBIX TEXHOTOTHI (Ipe3eHTanus B popmare MS

PowerPoint);

- UCIIOJIb30BAHHUEC ITPU ITPOBCACHUN 3aHATHI CHCHHaﬂHSHpOBaHHOﬁ na60paT0pI/m C BOBMOXHOCTBIO ITPOBCACHU 3aHATHI B

WHTEPAaKTUBHOW (hopme

- UCIIOJIb30BaHKE MPH TPOBEICHUH JCKIIUOHHBIX 3aHATHH aKTHBHBIX (HOpM 00yUeHHs y4eOHBIX BUICOMATEPUAIIOB U
KOMITBIOTEPHBIX TPCHAXKEPOB.
JlucuuIuiMHa OTHOCHUTCS K TOYHBIM HayKaM U TpeOyeT 3HAYUTEIHHOTO 00beMa CaMOCTOSTEIbHOM paboThl. OTaenbHbIE YUeOHbIC
BOIPOCHI BEIHOCSITCSI HA CAMOCTOSITETILHYIO TPOPabOTKY M KOHTPOJIUPYIOTCS TIOCPENCTBOM TeKyIuei arrectanuu. [Ipu sTom
OPTaHM3YIOTCS TPYIINOBBIC U HHAWBUIYalIbHBIC KOHCYIbTAIlMU. KauecTBeHHOE OCBOCHUE AUCIMILIMHBI BO3MOXKHO TOJBKO TIPH
CUCTEMATHIECKOI CaMOCTOATENILHON paboTe, YTO MOJIEPIKUBACTCS CUCTEMOM TEKYIIIeH 1 PyOeKHOM aTTeCTallHy.




