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1. O01mue moj10KeHu s

Jucnunmianna «/Jlonoanure/ibHbIe IJIaBbl (PU3UKH» OTHOCUTCS K 00s3aT€IHLHOM YaCTH
6sioka 1 yyebHOro MiaHa, BXOASIIEro B COCTaB 00pa30BaTeIbHOM MPOrpaMMbl BBICIIETO 00pazo-
Banus 18.03.02 — Duepro- u pecypcocOeperaronue MpoIecchl B XMMHUYECKON TEXHOJIOTHH,
HedTexumMuu U OuotexHosioruu (mpoduias — OXpaHa OKpyKarollel cpeabl U paloHAIbHOE HC-
10JIb30BAHNE IIPUPOJIHBIX PECYPCOB).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM Juc-
[UTUTHHBI «J{OTIOJIHUTEbHBIE TTIaBbI (PU3UKI SBIISTFOTCS:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepariuny, yTBepKIACHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHM3alMy U OCYUIECTBJIEHUS OOpa30BaTEIbHOM AEATEIbHOCTU 110 00pa30BaTENIbHBIM IIPO-
rpaMMaM BBICIIEro OOpa3oBaHMs - IporpamMmam OakajlaBpuara, Iporpammam CIelHaIuTeTra,
IporpaMMaM MarucTparypsbl.

e Ilpukaz3 MunucrepcrBa Tpyna M couuanbHO 3amuthl Poccuiickoit ®denepauuu ot
12.12.2016 1. Ne 7270 «O0 yTBep>KACHUU NPO(PECCHOHATBHOTO cTaHaapra - Crenuaiuct 1o
AKCILTyaTallii OYUCTHBIX COOPYKEHUI BOJIOOTBEICHUS Y.

o [Ipukaz MunucrepcrBa Tpyna M couuanbHOM 3amutel Poccuiicko @enepanuu OT
31.10.2016 r. Ne 591u «OO6 yrBepxaeHun MnpodeccuoHanbHOro crangapra - Crneuuaiuct Mo
HKOJIOTHYECKOM 6€30MacHOCTH (B IPOMBIIIJICHHOCTH ).

o @enepasbHBIN rOCyIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no nampasnenuto noaroroBku 18.03.02 «Duepro- u pecypcocbdbeperaromime mpo-
IIECChl B XMMUYECKOW TEXHOJIOTHH, HEPTEXHUMUU U OMOTEXHOJOTHU» (YpOBEHb OakaiaBpuar),
YTBEPKISHHBIN nprka3zoM MunncTepcTBa 00pa3oBanus U Hayku PD Ne 923 ot 07.08.2020;

e VYyeOHbIe TUIaHBI 00Pa30BaTENbHON MPOTPaMMBbI BBICIIETO 0Opa30BaHMs HAMIPABICHUS
18.03.02 — DHepro- u pecypcocOeperarmIme mporuecchl B XMMHIECKONH TEXHOJIOTHH, HeTeXu-
MU U OuorexHonoruu (mpoduiab — OxpaHa OKpyKarolel cpeibl U paloHATbHOE UCIIOJIb30Ba-
HUE TPUPOJTHBIX PECYPCOB), MOATOTOBKH OaKalaBpOB 10 OYHOM M 3a04HOM (popMaM OOydeHus,
os100peHHbI YueHbsiM coBeToM YIJITY (mpotokos Ne8 ot 27.08.2020) n yTBep>KACHHBINH pek-
topom YIJITY (27.08.2020).

OO6yuenue o obpaszoBarensHoi 18.03.02 — DHepro- u pecypcocOeperaromnme npouecchl
B XMMHUYECKON TEXHOJIOTUH, HeYTEXUMUU B OuoTexHonoruu (nmpodpuias — OXpaHa okpyxarouen
cpebl M palMoOHAIbHOE HCIIOJIb30BAaHHE MPUPOIHBIX PECYPCOB) OCYILECTBIISETCS Ha PYCCKOM
A3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJbTATOB 00y4YeHUsI N0 JUCHUIIUHE, COOTHECEHHBIX € MJa-
HHMPYEMbIMH Pe3y/1bTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

[TnanupyeMbIMU pe3ylbTaTaMu OOy4YEHHS MO TUCIUIUIMHE SBISIOTCS 3HAHUS, YMCHHS,
BIIAJICHUS W/ WM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIUE ATAbl/ypOBHU (DOPMHUPOBAHUS KOMIIE-
TEHIUI 1 00eCIeYnBAIOIINe JOCTHKEHHE TUIAHUPYEMbIX Pe3yJbTaTOB OCBOCHHUS 00pa3oBaTelb-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBoeHUsI AUCHUIIMHBI — O0OYYHTHh TPAMOTHOMY H OOOCHOBAaHHOMY NMPUMEHEHUIO
HAKOIUICHHBIX B MpoIlecce pa3BUTUA QyHAAMEHTAIBHON (PU3MKH SKCTIEPUMEHTAIBHBIX U TEOpe-
TUYECKHX METOJMK TPU PELICHUH MPHUKIATHBIX U CUCTEMHBIX MPOOJIEM, CBSA3aHHBIX C Mpodec-
CHOHAJIbHOMU JIESTEIHLHOCTERIO.

3agauu AU CHUILINHBI:

— TI03HAKOMUTHh ¢ (QyHIAMEHTATHHBIMH TMPUHIUIIAMA W METOJaMH PEIICHHUS Hay4dHO-
TEXHUYSCKUX 3a7a4;



— copMHpOBATh HABBIKM MPUMEHEHUS MOJOKEHUN (PyHIaMEeHTaNbHON (GU3UKN I Tpa-
MOTHOTO Hay4HOTO aHAJIN3a CUTYaIli, C KOTOPBIMH OakajiaBpy MPUAETCS CTAIKUBATHCS IPH CO-
3/IaHUH WIH UCTIOIb30BAaHUHM HOBOW TEXHUKHU M HOBBIX TEXHOJIOTHIA;

— HAYYUTbh HNPUMEHATh OCHOBHBIC (DU3NYECKHE TECOPUH U METOJBI, IMO3BOJIAIONINE OIH-
caTb SIBJICHHS B IPUPOJE, U IPEACIOB MPUMEHUMOCTH 3TUX TEOPUH U METOAOB JUIs PEIICHHS 3a-
Ja4 MpoeCcCHOHATBHOM eSITeNbHOCTH;

— MO3HAKOMUTH C KOMITBIOTEPHBIMH METOZaMU 00pabOTKH Pe3yIIbTaTOB.

IIpouecc nM3yvyeHusi TUCHMILUIMHBI HAmpaBJieH HA ¢opMHUpOBaHuUe cjeayromei 00-
1enpogeccnoOHAILHONH KOMIIeTeH UM

OIIK-2. Cnoco0OeH UCIO0JIb30BaTh MaTeMaTHUECKUE, PU3NIECKUE, PU3UKO-XUMHUECKUE
METOBI TSl peIIeHHs 3a/1a4 PO ECCHOHATBLHON 1A TEIbHOCTH.

B pe3yabrare uzydeHnusi AMCUUIJIMHBI 00YYAIO M CS J0JIKEH

3HATH:

— OCHOBHBIC (DM3MUECKUE SBJICHUS U OCHOBHBIC 3aKOHBI (DM3HMKH, TPAHHIIBI UX TIPUMCHH-
MOCTH, TPUMEHEHHE 3aKOHOB B BKHEHIIINX MPAKTHYECKUX MPUIIOKEHUSX;

— OCHOBHBIC (DU3MYECKHE BETMUMHBI M (PU3MUYECKHE KOHCTAHTBI, KX OMPECIICHIE, CMBICI,
CHOCOOBI ¥ €IUHHIIBI UX U3MEPECHHUS;

— ¢yHIaMeHTaIbHbIC (PU3UUYECKUE OMBITHI U KX POJIb B PA3BUTUH HAYKH;

— Ha3HAYCHHE U MPUHILIUIBI ACHCTBUS BAKHEHIINX (HU3HUECKIX TPUOOPOB

yMeTh:

— OOBSICHUTH OCHOBHBIE HaOJII0/1aeMble TPUPOTHBIC M TEXHOTCHHBIE SIBICHUS M 3P PEKTHI
C MO3UIi QyHIaMEHTaIBHBIX (U3NYCCKUX B3aHMMO/ICHCTBHIA,

— yKa3aTh, Kakue (pu3nuecKre 3aKOHBI OTMCHIBAIOT JAHHOE SIBJICHUE WU 3D (DEeKT;

— pabotath ¢ mpubopamu 1 000PYAOBaHUEM COBPEMEHHOI (Ppu3ndeckoii 1aboparopuu;

— HCIIOJIb30BaTh Pa3jIMYHbIe METOAUKH (DPU3MYECKUX M3MEpEeHH n 00pabOTKH IKCIepH-
MEHTAaJIbHBIX JaHHBIX;

— WCTOJB30BAaTh METOJBI aJ€KBATHOTO (PU3MUYECKOTO M MATEMAaTUYECKOTO MOJIEIHPOBA-
HUS, a TaK)Ke MPUMEHITh METOIbl (PU3UKO-MATEMAaTHUECKOTO aHAIMU3a MPH PEUICHUH KOHKPET-
HBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKUX 3a/1a4;

BJIa/IeTh:

— HaBBIKAMH UCTIOJIb30BaHUSI OCHOBHBIX 00IIe(pU3MUECKIX 3aKOHOB M MTPHHIIUIIOB B BaXK-
HEUIINX MPaKTUUECKUX MPUIOKESHHSIX;

— HaBbIKAMH TPUMEHEHHUS OCHOBHBIX METOJIOB (PM3MKO-MAaTEMATHYECKOTO aHAIM3a IS
pelLlIeHHs eCTECTBEHHOHAYYHbIX 33/1a4;

— HaBBIKAMHU TPABWIBHOM JKCITyaTallid OCHOBHBIX MPHOOPOB M 000OPYIOBAaHUS COBpE-
MEHHOH (pu3nueckoii 1aboparopuu;

—HaBBIKAMHU 00paOOTKU M HHTEPIPETHPOBAHUS PE3YIIbTATOB IKCIIEPUMEHTA;

— HUCMOJb30BaHUS METOAOB (PU3MUECKOTO MOJEIMPOBAHUS B MPO(PECCHOHANTBHOM naes-
TEJIbHOCTH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yuyeOHas AMCLUMIITIMHA OTHOCHUTCS K 0OS3aTeIbHBIM JHUCHUUIUIMHAM Y4eOHOTO
IUIaHa, YTO MO3BOJIsIET c(hOpMUpPOBATh B Ipolecce 00yueHus y 0akanaBpa OCHOBHBIE OOIIENpO-
(deccroHanbHbIe 3HAHUS U KOMIIETEHIIMH B paMKax BBIOpaHHOTO Mpoduis U npodeccHoHaIbHO-
ro CTaHjaapTa.

OcBoeHre JaHHOW TUCIUILIIUHBI SBISIETCS HEOOXOIUMON OCHOBOHM MJIsi TTOCIIEIYIOUIETO
uzyuenust qucuuiuine OITOIT u Hanucanus BBIMYCKHON KBaTM(UKAMOHHON PabOTHI.



Hepe‘leHb 0686'1/181{1/!661101/{/{1/06, conymcemeyruwux u obecneyusaemolx 0MCL;MI’UZMH

ObecneunBaronmme ComyTcTByIomue ObecneunBacMbIe

1. Brmonaenune, moaroTroska
OTIOJIHUTEIbHBIC TJIABbI K IPOLIEAYPE 3aAIIMUTHI U 3aLATA
Maremaruka A port Il}ip H o N
MaTeMaTHUKH BBIITYCKHON KBaTU(UKAIMOHHON

paboThl
2. AHanuTHYeCKask XUMUS U PU3HKO-
®dusuka

XHUMHUYCCKUE METOAbI aHaJIn3a

3. duznyeckas XuMus

4. [pukiagHas MexaHuKa

o. Martepuanosenenue. TexHonorus
KOHCTPYKIIMOHHBIX MAaTEPHATIOB

6. Ternodusuka

7. [Tporiecchl U anmaparbl XUMHYE-

CKOM TEXHOJIOTUH

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AAa0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Yy4aeMbIX AMCUMILIMH B cooTBeTcTBUM ¢ PI'OC BO, uyTto obecneunBaer TpedyeMblii
TEOPETUYECKUH YpOBEHb M NPAKTUYECKYIO HAlpaBJIEHHOCTh B CUCTeME OOydeHus u Oyaymien
JESTEIbHOCTH BBIITYCKHHKA.

4. O0bem AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIAX ¢ YKA3AHUEM KOJIUYECTBA AKAACMHUYCCKUX
aC0B, BLIICJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxca C mpemnmoaaBaTe/ieM

(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEILHYI0 padoTy 00y4yaloumuxcst

OO61ast TPyI0eMKOCTh JTUCIUATIITMHBI

S G e Bcero akageMu4yecKkux 4acoB
ouHas (opma 3a04Has popma

KonTakTHas pa6oTa c npenoaaBarejaemM™: 34,25 8,25
nexumn (J1) 8 4
npaktudeckue 3anstus (I13) 14 4
nabopaTtopubie padoTs (JIP) 12 -
WHBIE BUJII KOHTAKTHOM pabOTHI 0,25 0,25
CamocrosiTesibHasi padoTa 00y4YaOIIUXCH: 37,75 63,75
U3y4eHHE TEOPETUIECKOT0 Kypca 10 20
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 24 40
KypcoBasi paboTa (KypCcOBOM MTPOEKT) - -
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTallu 3,75 3,75
Buja npoMexyTOYHOM aTTeCTANMU: 3a4yer 3a4yer
OO01mas TPy10eMKOCTh 272

*KonTtakTHas paboTa 00ydJaloNIiXCs ¢ MPeroaaBaTesieM, B TOM YHCIe ¢ MPIMEHEHHEM JUCTAHIIMOHHBIX 00pa3oBa-
TENILHBIX TEXHOJIOTHH, BKIIFOUACT 3aHATHS JIEKIMOHHOTO THIIA, U (WJIN) 3aHATHSI CEMUHAPCKOTO THIIA, 1a00paTOpHbIE
3aHATHUS, U (WJIM) TPYIIIOBbIE KOHCYJbTAllMK, U (MJIM) HHANBUAYAJIbHYIO pad0Ty 00ydaloIIerocs ¢ IpernoiaBaTeieM,
a TaK)Ke aTTeCTallMOHHBIC MCIBITAHUS MPOMEKYTOYHOW aTTecTanuu. KoHTakTHas paboTa MOXET BKIIOYAaTh WHBIC
BUJIBI YU4EOHOW JIEATeNIbHOCTH, IpelyCMaTpHUBAIOIIUE TPYMNIOBYI0 M MHIMBHAYaJbHYIO PabOTy OOydYaromuxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl omnpenessitoTcs [lonoxeHneM 00 OpraHM3alMy M NPOBEAECHUH KOH-
TaKTHOW paboThI MpH peanu3alu 00pa30BaTENbHBIX MIPOTPaMM BBICHIETO 00pa30BaHMs, YTBEP)KICHHBIM YYEHBIM
cosetoM YIJITY ot 25 despans 2020 roaa.



5. CoaeprxaHue IUCHHMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeIeHHOI0 HA HUX KOJIMYeCTBa aKa/leMHYeCKHUX YacoB
5.1. TpyaoeMKOCTh pa3ie10B AUCHUIINHBI

o4Has ¢popMa 00ydyeHHs

Ne HanmenoBanue pa3nena ey CaMocrosTenbHas
- [EER JI 113 JIP KOHTAaKTHOM
m/m JUCIUTUTHHBI pabora
padoTsI
1 | MexMOoIeKyIIpHOE B3aUMOIEH -
yp A 2 4 6 12 10
CTBHE
2 | ®opmupoBaHueE I0JIOC CABUTA U
PMHUP A 4 4 2 10 14
MapTeHcHTa aedopMaIiu
3 | HuskoreMnepaTypHBIHA SAEepHBIA
patyp 7ep 2 6 4 12 10
CUHTE3
HToro no paznenam: 8 14 12 34 34
[TpoMexxyTodHast aTTeCTAIHS X X - 0,25 3,75
Bcero 12
3a04Hast popmMa 00yUeHHs
Ne Boeo CaMocTosTenpHas
" HaumeHnoBaHue pa3aena IUCIUILUIMHbI JI 113 JIP KOHTaKTHOM
/1 pabota
paboTsI
1 | MeXMOIEKYIISIPHOE B3aUMO-
¥ yip - 2 - 2 18
JIEUCTBUE.
2 | ®opmupoBaHHE MOJOC CIBUTA U 2 i ) 2 29
MapTeHcuTa Aedopmanuu
3 | HuskoreMnepaTypHBIA saep-
y patyp Aep 2 2 - 4 20
HBIA CHUHTE3
HToro no pazgenam: 4 4 - 8 60
[TpomMexxyTouHast aTTecTanus 0,25 3,75
Bcero 12

5.2. Conep:xanue 3aHATHH JIEKIMOHHOI0 THIIA

1. MexmoJiekyJ/IsipHOe B3auMo/ieiicTBHe.

1.1. Cuner Ban-oep-Baanvca. Buapl MEXMONEKYISPHBIX CUJI MPUTSHKEHUS U OTTAJIKUBA-
Husl. [loTeHIanb MeKMONIEKYISIPHOTO B3aUMOICHCTBHUS.

1.2. Peanvuvie ecazvi. YpaBHenue Ban-nep-Baanbca, m3orepmbl ypaBHeHUS Ban—nmep—
Baanbca, BHyTpeHHss dHeprus raza Ban-nep-Baainbca.

2. @opMHpOBaHHe MOJIOC CABUTAa U MAPTEHCHUTA Jie)opMaIiu.

2.1. Ocnogubie nonosicerus KpUCMOHHOU MoOdenu Gopmuposanus noioc coguea. Kpucton
KaK HOCHUTENb C/IBHTa, YCTOHYMBOCTH KPHCTOHOB, KPUTHYECKOE HAIPSDKEHUE TeHEpalud KpH-
CTOHOB.

2.2. Mapmencum oepopmayuu. opMupoBaHUE HAHOKPHUCTAIUIA MapTeHCHTA Jnedopma-
[[UU TIPY KOHTaKTHOM B3ammojeiictsun Ha mpumepe [' LK pemerku.

3. HuzkoremmnepaTypHblii siiepHbIii CHHTE3.

3.1. Ocnoenvie nonamus. CoctaB sapa, CUIbHOE B3aUMOJICHCTBUE, KYJIOHOBCKOE OTTAJI-
KMBaHHE, UCTOPHS Pa3BUTHSI IPEACTABICHUI O HU3KOTEMIIEPATypPHOM sJIEPHOM CUHTE3E.

3.2. Dkcnepumenmul no HaOMOOEHUIO HU3KOMEMNEPAmypHo20 a0epro2o cunmesa. Husz-
KOTEMITEpaTypHBIN SIIEPHBI CHHTE3 B KIETKaX JXMBOTO OpraHM3Ma, HU3KOTEMITEpaTypHBIH
SAIEPHBIA CUHTE3 B JIEKTPOJIMTHUECKON STUECHKE.




3.3. Teopemuueckoe 060CHOBaHUE HUSKOMEMNEPAMYPHO20 0EPHO20 cuHmesd. SInepHble
peaxiuu, yCIoBUsl HaOII0IEHUSI.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOT0 THIIA

VY4eOHblil MIaHOM MO JUCHUILIMHE MPEAYCMOTPEHBI Ja00paTOpHbIE U MPAKTUYECKUE 3a-

HATUS
No HanmenoBanue pasaciia AMCUUIINHBI (DopMa MPpOBCACHUA pr}lOCMKOCTB, qac
- (Momyst) 3aHATUS OuHast 3a04Has
1 Paznen 1. MexmoliekysipHOe B3auMOIeH - MpaKTUYECKast 2 i
creue (tema: 1.1. Cubl Ban-nep-Baanbca) pabota
2 Paznen 1. MexmoliekyssipHOe B3auMOIeH - MpaKTUYECKast 2 2
ctBue (Tema: 1.2. PeanbHbie ra3nl) pabota
Paznen 1. MexmoliekyssipHOe B3auMOIeH-
naboparopHas
3 | cTBue (Tema: 1.2. PeanbHbie ra3sl) «YpaBHe- 6 3 -
Hue Ban-nep-Baanbca» JlemocteHn pabota
Paznen 1. MexxMounekymnsipHOe B3auMO/IEM-
4 | cTBHe (rema: 1.2. PeanbHbie ra3el) «Peainb- naboparopHas 3 i
HBIC Ta3bl U TOYKA (ha3oBoro nepexonar» [e- pabora
MOCTEH]]
Paznen 2. dopmupoBaHue Mojoc CIBUTa U
5 | MapreHcura nedopmaruu (tema: 2.1. Oc- MpaKkTHYEeCKast 4 i
HOBHBIE TI0JIO’KEHUSI KPUCTOHHOM MO/ pabota
(bOpMUPOBAHUS TTOJIOC C/IBUTA)
Paznen 2. ®opmupoBaHue nojaoc cIBUra U
MapTeHcuTa aedopmanun (Tema: 2.1. Oc-
g | HOBHBIC MONOKEHUS KPUCTOHHOI MoJenu naboparopHas 2 i
dopmupoBaHus nojoc ciBura) «CranaapT- pabota
HbIE OPUEHTUPOBKH Ttosioc casura B I'TIK
Kpuctajaxy. Jlemocrena.
v Paznen 3. HuzkoremnepaTypHbIii aepHbII IpaKTUyecKas 4 2
cunTte3 (tema: 3.1. OCHOBHBIE TOHSTHS) pabota
Pa3nen 3. HuskoremnepaTypHbli AEpHBII
cunHTte3 (Tema: 3.1. OCHOBHBIE TOHSATHS).
8 | «/3ydeHne B3aMMOJCHCTBUS YaCTH naboparopuas 4 -
i a 1 6ota
U SIZIGPHBIX peakiuii mo gororpadusm». Jle- pa
MOCTEH/I.
Paznen 3. HuzkoremnepaTypHbIii epHbII
g | cuuTes (rema: 3.3. TeopeTnueckoe 000CHO- MIpaKTU4ecKas 2 i
BaHUE HU3KOTEMIIEPATYPHOTO SIIEPHOTO CHH- pabota
TEe3a)
Hroro: 26 4

5.4. leTanu3anusi cCaMOCTOATEJIbHOH PadoThI

HaumenoBanue paznena . TpyaoeMKocTh, yac
Ne Bun camocTosiTenbHOM paboTHI
JUCITUTUIAHBI (MOJTYJIS) OYHas 3a04Hast
Paznen 1. MexmouekynsipHoe B3a- [ToaroroBka Kk nmpakTuye-
1 umozeicTeue (tema: 1.1. Cuibr CKHM 3aHATUSIM — PEIICHHE 4 9
Ban-nep-Baanbca) 3agad4 mo teMe. Iloaroroska
K TECTOBOMY KOHTPOJIIO
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Ne Haumerosarme paspena BHJI caMOCTOATENBHOM PabOTHI TpyAOCMKOCTE, Ac
JTUCTIATUTAHBI (MOIYJIIST) OYHAS 3a04Hast
Paznen 1. MexmouekynsipHoe B3a- [ToaroroBka k ompocy 1o
uMozeiicteue (tema: 1.2. PeanbHbie TeMaM JIaDOpaTOPHBIX pa-
rasbl) 00T, TOATOTOBKA K MPAKTH-
2 YECKUM 3aHSATHIM — pellie- 6 9
Hue 3a1a4 no teme. [loaro-
TOBKa K TECTOBOMY
KOHTPOJIIO
Paznen 2. ®opmupoBaHue 1onoc IToaroroBka K ornpocy 1o
CABHUTa U MapTeHCUTa fedopManuu TeMaM JIabopaTOPHBIX pa-
3 | (rema: 2.1. OCHOBHBIE TOJOXKEHUS 00T, MOJIrOTOBKA K MPAKTH- 6 10
KPUCTOHHOH Mozenu hopMupoBa- YECKHUM 3aHATUSAM — pellie-
HUS 110JIOC C/IBUTA) HHUE 33124 110 TEME
Paznen 2. dopmupoBaHue mosiaoc
4 | CABHIa M MapTeHCHTA nedopmanuu [TonroroBka Kk TECTOBOMY 8 12
(Tema: 2.2. Maptencur gedopma- KOHTPOJIIO
1015059
Paznen 3. HuzkoremneparypHblid [ToaroroBka K ornpocy 1o
sanepHblil cuaTes (Tema: 3.1. OcHoB- TeMaM JIaDOpaTOPHBIX pa-
5 | HbIC MOHATHS) 00T, TOATOTOBKA K MPAKTH- 5 8
YECKUM 3aHSATUSM — pellie-
HUE 3a/1a4 110 TEME
Paznen 3. HuzkoremneparypHslii
6 sIepHBIN cuHTE3 (Tema: 3.2. Dkcrie- IToaroroBka k TeCTOBOMY 2 4
PUMEHTHI IO HAOJIOIEHUIO HU3KO- KOHTPOJIIO
TEMIEPATYPHOTO SIIEPHOTO CUHTE3a)
Pasznen 3. HuzkoremneparypHbIii IToaroroBka K mpakTuye-
7 anepHbli cuHtes (Tema: 3.3. Teope- | CKHUM 3aHATUSAM — pElICHHE 3 3
THYECKOe 000CHOBaHHE HU3KOTEM- 3anay no teme. [logroroBka
NEPATYPHOTO SIIEPHOTO CUHTE3A) K TECTOBOMY KOHTPOJIIO
[ToaroToBka K MpoOMeEXyTOYHOM N3ydenne 1eKIMOHHOTIO
g | arTectamyu (3ager) Marepuaa, JTuTepaTypHbIX 3,75 3,75
HWCTOYHUKOB B COOTBET-
CTBHM C TEMAaTHUKON
Hroro: 37,75 63,75
6. IlepeueHb yueOHO-MeTOANYECKOT0 O0ecnevYeH sl M0 AUCHUIINHE
OcHoBHasi U JONOJIHUTEIbHAS JTUTEpPaTypa
I'Tjgl'l ABTOp, HANMCHOBAHHEC 1:1(;111:;- HpHMeanHe
OcHoBHasi yueOHasi iuTepaTypa
1 | Yamwmnua, B.I'. BBenenne B TMHAMHYECKYIO TECOPUIO MapTCH-
CUTHBIX TMpeBpalieHuii: yueOoHoe mocobue / B.I'. YammHa,
MuHuCTEpCTBO HayKu M BbIcIIero oOpa3oBaHus Poccuiickoit .
Denepanun, YpanbCKuil TOCYIapCTBEHHBIN JlecoTexuudeckuit | 2020 DIeKTPOHHbIlA
yHuBepcuteT. — ExarepunOypr: M3natenbcTtBo VYpasibckoro apxus
yauBepcuteta, 2020. — 70 c. Tekct: 35eKTpOHHbIA. — Pexum
noctyna: https://elar.usfeu.ru/handle/123456789/9298



https://elar.usfeu.ru/handle/123456789/9298

Yammua, B.I'. Beenenue B kpucToHHYIO Moienb (hopmMupoBa-
HUS TIONIOC caBura u MapteHcura aedopmaruu B 'K kpu-
crauax: yueoHoe nmocodue / B.I'. Hamuna, A.I'. CeMeHOBBIX,
M.II. Kamenko; MUHUCTEpCTBO HAYKW W BhICHIETO 00pa3oBa-

Hus Poccuiickoit Denepannu, Ypanbckuil rocynapctBenssiid | 2020 DIeKTPOHHbIli

JecoTeXHUYecKuil ynuBepcuteT. — ExarepunOypr: M3natens- apxuB

cTBO Ypanbckoro yHuBepcurera, 2020. — 58 c. TekcT: aiek-

TPOHHBI. - Pexum Jocryna:

https://elar.usfeu.ru/handle/123456789/9299

nonsckuii, D.B. AToMHas ¢u3uka: ydyeOHUK: B 2 ToMax /

2.B. IInonbckuit. — 8- um3m., crep. — Cankr-IletepOypr:

Jlanp, 2021 — Tom 1: Beenenue B atomuyio ¢usuky — 2021. — IloamorexoroRsid
. o JIOCTYI IIpU BXOZE

560 c. — ISBN 978-5-8114-1005-7. — Tekcr: snekrponnsiid // | 2021 G ———

Jlanp:  anekTpoHHO-OMOmMoTeuHas  cucrema. — URL: pomio*

https://e.lanbook.com/book/167794. — Pexum moctyma: s

ABTOPH3. NI0JIb30BATENIEH

HInonsckuii, 3.B. ATomHas ¢usmuka: yueOHHK: B 2 ToMax /

3.B. lInonbckwii. — 6-¢ u3n, crep. — Cankr-IlerepOypr: Jlans,

2021 — Tom 2: OCHOBBI KBaHTOBOH MEXaHUKU U CTPOCHHUE T p———

aeKTpoHHOU 000s10ukH aroma — 2021. — 448 ¢. — ISBN 978-5- 0021 | AOcTYN npH BXOI

8114-1006-4. — Tekct: aneKkTpoHHBIN // JlaHb: AIEKTPOHHO- 10 JIOTHHY H Tia-

Ooubnmoreynas cucrema. - URL: pomo*

https://e.lanbook.com/book/167795. — Pexum moctyma: s

aBTOPH3. NI0JIb30BATEIIEH

Cagenbes, 1.B. Kypc oOuieii ¢pusuku: yuebHoe nocobue: B 5

tomax / 1.B. CaBenbeB. — 5-¢ uzn. — Cankr-IlerepOypr: Jlansb,

2021 — Tom 5: KBanroBas ontuka. AtomHas pusmnka. Ouznka T p——

TBepaoro tena. Ou3nKa aTOMHOTO sIpa U DJIEMEHTAPHBIX Ya- 0021 | Aoctyn mpn Bxoze

crury — 2021. — 384 c. — ISBN 978-5-8114-1211-2. — Tekcr: IO JIOTHHY U TIa-

ANEKTPOHHBIHN // JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS CHCTEMA. pomo*

— URL: https://e.lanbook.com/book/167873. — Pexum mo-

CTyma: JuIs aBTOPH3. MOJIb30BaTEIEH

Kamnan, N.I'. MexmonekynsapHsle B3auMoaencTaus. Ousnde-

CKasi MHTEPIPETAIHs, KOMIIBIOTEPHBIE PacueThl U MOJAEIbHBIE

noTeHuanbl: yueoHoe nocoodue / W.I'. Kamuan; nox pepakuu-

eit H.®. Cremanosa; nepeBoy ¢ anrnuiickoro J[.C. be3pykona, IloxHOTeKCTOBE

W.T. PsGunkuna. — 3-¢ w31 — Mocksa: Jlaboparopus 3uammii, | 2017 | #0CTY1 P BXOAC

2017. — 397 c. — ISBN 978-5-00101-503-1. — TekcT: armek-
TpoHHBIN / JlaHb: >1MEKTPOHHO-OMOMMOTEYHAsT CHUCTEMa. —
URL.: https://e.lanbook.com/book/94111. — Pexum mocryma:
U1l aBTOPU3. MTOJIb30BaTENeH

IO JIOTUHY U Ta-
pomo*

JlonojiHuTeILHASL YUeOHas1 JINTepaTy

CemenoBbix A.I'. MexmMonekysapHoe B3aumojencTre. Cuibl
Ban-gep-Baanbca: Metoandeckue ykazaHUs ISl CTYJIEHTOB
OouHOW W 3a04HON (opm oOyuenus / A.I'. CemenoBbix, A.B.
Hedenos. — Exatepunbypr: U3n-so YIJITY

2021

B neyatu*®

Uponos, N.E. 3amaun no obmeit ¢usmke: yueOHOe mocobue
s By3oB / W.E. UpomoB. — 18- m3m., crep. — CaHKT-
[TerepOypr: Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. Tekcr: anmexkTpoHHBIN / JlaHb: 37EKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/152437. — Pe-
KFM JIOCTYTA: JIUIsl aBTOPHU3. TIOJIh30BaTENeH

2021

TTomHOTEKCTOBEIM
JIOCTYII TIPH BXO-
JIE TI0 JIOTHHY H
naposo*
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*- TIpesk]Ie YeM MPONTH MO CCBUIKE, HEOOXOMMO BOHTH B CHCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEeNbHON Cpe/bl oOecneyn-
BAETCsl COOTBETCTBYIOIIMMH CPEJICTBAMH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnprit oOyuaromuiics obecriedeH JOCTYIOM K DJIEKTPOHHON OMOIMOTEYHOUM CUCTEME
YITY (http://lib.usfeu.ru/), 3bC Uznatennctra Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckas 6ubnmoreka omnmaita http://biblioclub.ru/, comepkamux M31aHUS IO OCHOBHBIM H3y4aeMbIM
JUCIUTUTMHAM U ¢()OPMHUPOBAHHBIX 10 COTJIACOBAHUIO C MTPABOOOIAIATESIMA YICOHON U yueOHO-
METOIUYECCKON JIUTePaTyPhI.

CnpaBouHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cuctema «Koncynprant [Lmrocy.
2. MudopmannonHo-npaBoBoii moprain I'apant. Pexxum gocryma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonaibubie 6a3bl JAHHBIX

1. lndopmarnmoHHble CUCTEMBbI, OAHKU JJAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpelibl
U IIPUPOJ0NOIb30BaHus — Pexum nocryna: http://MuHIpupoasipo.pd

2. NuadopmanmroHHas cucTeMa «TEXHOPMATUB». — Pexum Jocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .

4. Tlporpammsi 1ist 3kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanuonnsie cucremsl «buopasHoodbpasue Poccum». — Pexum pocryna:
http://www.zin.ru/BioDiv/

7. ®OH/I O1LIEHOYHBIX CPEJCTB /ISl IPOBEIeHUs] MPOMEKYTOUHOM aTTeCTAIUN
00y4yaromuxcst Mo JUCIHHUIINHE
7.1. IlepeyeHb KOMIETEHUMIA ¢ yKa3aHMeM 3TANOB UX (JOPMHUPOBAHUSA B Mpollecce 0CBOE
HHsI 00pa30BaTeIbLHOI NPOrpaMMbl

DopMupyeMble KOMIETCHIIUH Bun u dopma koHTpOIIS
OIIK-2. CniocobeH ucnonb3oBath Matemaruye- | [IpoMeKyTOUHBIH KOHTPOJIb: KOHTPOJIb-
CKHC, (1)I/ISI/I‘I€CKI/IC, (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/I€ MCTO- | HbIC BOIIPOCHI K 3a4UCTy
Abl JIS1 pCIICHUS 3a1a4 HpO(I)eCCHOHaHLHOfI Aac- Telcyumﬁ KOHTPOJb: OIIPOC, BBLIIIOJIHCHUEC
SITETbHOCTH nabopatopHoil paboThI, 3amMTa 3ama4, Te-
CTUPOBAHUE

7.2. Onucanune nNoKa3areseil M KpUTepUeB OLlECHMBAHUSI KOMIIETEHI[UI HA Pa3JINYHbIX 3Ta-
nax ux ¢GopMUpOBaHMsA, ONMCAHNE IIKAJ OLleHUBAHUS

Kpurepun oneHnBaHHMsI YCTHOIO OTBeTa Ha KOHTPOJbHbIC BONPOCHI 3a4yeTa (Ipo-
MeKYTOUHBIH KOHTPOJIb, popMupoBanue komnereHuuu OIK-2)

3aumeno — naH MOJIHBIM WM YaCTUYHO MOJHBINA OTBET HA MOCTaBJIEHHBIN BOIIPOC, NTOKa-
3aHa COBOKYITHOCTb OCO3HAaHHBIX 3HaHMH 00 O0OBEKTE, J0KA3aTEIbHO PACKPHITHI OCHOBHBIE I10-
JIO)KEHHSI TEMBI; B OTBETE IIPOCIIEKUBACTCA 4YETKask CTPYKTYypa, JIOTHYECKas I0CIEA0BATEIIb-
HOCTb, OTpaXkaroliasi CyITHOCTb PaCKpbIBAEMbIX MOHATHIH, TEOpHd, ABJIeHUH. 3HaHHE 00 00bEKTE
JIEMOHCTpHUpYyeTCcs Ha (JOHEe MOHMMAHUS €ro B CHCTEME JaHHOM HAyKH M MEXIUCIMITTMHAPHBIX
cBsa3eil. OTBET M3JI0KEH JIUTEPaTYpPHBIM S3BIKOM B TEpPMHHAX HAyKH, MOKa3aHa CIOCOOHOCTb
OBICTPO pearupoBaTh Ha YTOYHSIOIIKME BOIPOCHI; JOMYCKAIOTCS HE3HAYMTEIbHbIE OIIMOKH WU
HEJI0YeThI, UCIIPABICHHbBIE 0aKaJIaBPOM C IIOMOIIBIO «HABOASIIUX)» BOIPOCOB;
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He 3aumeno — GakanaBp JeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MpPEIMETa, HEe
yMeeT JejaTh apryMEeHTHPOBAHHbIE BBIBOJBI M MPUBOAUTH MPUMEPHI, TOKA3bIBaeT ciaboe Bia-
JICHHE MOHOJIOTUYECKOM peublo, He BIAJICeT TEPMHUHOJIOTUEH, MPOSABISIET OTCYTCTBUE JIOTUYHO-
CTH U MOCIIE0BATEIbHOCTH U3JI0KEHHUS, AENACT OMMUOKHU, KOTOPbIe HE MOXKET UCIPABUTh, 1aXKe
IpU KOPPEKIMU IPEernoiaBaTeseM, OTKa3bIBAeTCS OTBEYATh Ha 3aHIATHH.

Kpurepun oueHuBanusi onpoca (TeKylmmMid KOHTPoJb, GopMUPOBaHNE KOMIIETEHIMHU
OIIK-2):

«5» (omauyno): onpoc MpoiIeH ¢ MEPBOTo pas3a; AaH MOJHbIH, Pa3BEPHYTHIH OTBET HA BCE
3aJaBacMble MPEToAaBaTeIeM BOMPOCHL, NIOKA3aHO 3HAHWE W MOHUMaHue TeMbl. O0yJaronuiics
MPAaBUJIBHO OTBETHJI Ha BCE BOMPOCHI MPU COOECETOBAHNH, 3HACT U MIOHUMAET XOJ] BBITOJIHEHUS
MPEICTOSIIEH JIabopaTOPHOU PabOTHI.

«4» (xopowo): onpoc MPOUJEH CO BTOPOI MOMBITKH; J1aH MOJHBIA OTBET Ha BCE 3ajaBae-
MBbI€ MIPETIOIaBaTENIEM BOMPOCH, TOKa3aHO 3HAHUE U MOHUMaHue TeMbl. O0yJarommiics npu co-
Oece0BaHNM MPABUIIHLHO OTBETUIJI HA BCE BOIPOCHI C MOMOIIBIO MPernoaBaTelis, 3HaeT U MOHU-
MAaeT X0/l BBIIIOJHEHUS IPEACTOsAIIEN 1a00paTOpHOI pabOTHI.

«3» (yoosnemeopumenbHo): ONPOC MPOIACH C TPEeThel MOIBITKU, JaHbl OTBETHI HA IMOJIO-
BUHY 3aJIaBA€MbIX MPETOaBaTeIeM BOIIPOCOB, TOKa3aHO 3HAHWE OCHOBHBIX IMOHSITHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEeHTOB OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKPBHITH KOHKPET-
HbIE TPOSBIICHUS] O0OOIIEHHBIX 3HAHWU HE TMokazaHo OOydaromuiicss PH ONMpPOCe MPABUIHHO
OTBETUJI Ha OOJIBIIYIO YaCTh 3a/1aBa€MBIX BOIIPOCOB, OJIHAKO, peueBOe OpopMIIeHHE TPeOyeT 1o-
IPaBOK, KOPPEKLIMH, CTYJEHT 3HAET XOJI BBIITOJHEHHS MIPEACTOSIIEH J1Tab0opaTOpHOU PabOTHI.

«2» (HeyoosnemeopumenbHo): ONPOC HE MPONIIEH, O0yJaIOUINiics HE 3HAeT OCHOB TEMBI,
HE CIOCOOEH JIeTaTh apryMEHTHPOBAHHBIE BBIBOABI U MPUBOJUTH MPHUMEPHI, TOKA3bIBAET Cl1aboe
BJIa/ICHHE MOHOJIOTUYECKOM peublo, HE BJIa/ieeT TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTHY-
HOCTH U TIOCTIEIOBATEIBHOCTH M3JIOKEHUS, JIeTaeT OIMOKH, KOTOPbIe HE MOXKET UCIPABUTh, Ja-
K€ TIPU KOPPEKIUH MperoaaBaTeseM, OTKa3blBaeTCsl 0TBeYaTh Ha Bompockl. OOydaromuiics He
CMOT' OTBETUTH JJa’K€ HA TIOJOBUHY 33/IaHHBIX €My BOIIPOCOB, HE 3HAET X0Ja MPOBEACHUS MPE-
CTOsiIIeH 1abopaTOpHON PabOTHI.

Kpurtepuu oueHuBaHUsI BHINOJTHEHUS Ja00PaTOPHBIX PadoT (TeKYLIUil KOHTPOJb,
¢opmuposanue komnereHuun OITK-2)

«5» (omauyno): O0OYYAIOIIUNUCS BBITIOIHSIET pabOTy B MOJHOM O0BEME C COONIOJCHUEM
HE00X0IMMOM TOCIIEIOBATEIbHOCTH MPOBEICHHS OINBITOB M MU3MEPEHUN; CaMOCTOSTENbHO U Pa-
[IMOHAIEHO MOHTHPYET HeoOXxonmumoe 000pyI0BaHNE; BCE OIBITHI MPOBOAMT B YCIOBHSIX U pe-
KHUMax, 00eCreurBaOLINX MOJTyYeHHE MPAaBUIIbHBIX PE3YJIbTATOB U BBIBOAOB; COOMI0OIAeT Tpedo-
BaHU MPaBUJI OE30MAaCHOCTH TPY/a; B OTYETE MPABWIIBHO U aKKYypPaTHO BBITIONHSET BCE 3aIUCH,
TaOJIMIIbI, PUCYHKH, YEPTEKH, TpadUKU, BHIYUCICHUS; TPABIIILHO BBIMOIHIET aHAIN3 MOTpel-
HOCTEM.

«4» (xopowio): oOy4arOMMNCS BBIIOIHIET pabOTy B MOJHOM 00beMe ¢ COOJIIOICHUEM He-
00XOAMMOM TOCIIEIOBATEIHFHOCTH TPOBEICHHSI ONBITOB M M3MEPEHHI; CAMOCTOSATEIBHO U pally-
OHAJbHO MOHTHPYET HE0OX0IuMoe 000pYyIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBHIX U PEXU-
Max, 00eCTIeUnBaIOIINX MOTYYCHNE MPABIIILHBIX PE3YJIbTaTOB M BBIBOJOB; COOIIOAAaET TpeOoBa-
HUS TpaBUil 0E30MACHOCTH TPYAQ; B OTYETE MPABHIBHO U aKKypaTHO BBHITIONHSIET BCE 3aIHUCH,
TaOJUIIBI, PUCYHKH, YEPTEXKH, TpadUKH, BEIYUCICHHS, TIPABWIILHO BBITIOIHIET aHAJU3 MOTPET-
HOCTEH, HO OBIJIO JTOMYIIEHO J1Ba - TPH HeloueTa, He Oosiee 01HOM HEerpy0oil omMOKu U 0JJHOTO
HenouéTa.

«3» (yooeremeopumenvro): paboTa BBINOJHEHA HE MOJHOCTHIO, HO 00BEM BBINOJIHEHHON
YacTH TaKOB, IO3BOJISET TMONYYUTh MPABUIIBHBIC PE3YJIbTAaThl M BBIBOJBI: €CITH B XOJIE MPOBEIe-
HUS OTIBITA U U3MEPEHUH ObLITN JOMYIIEHBI OIIUOKH.

«2» (HeyoosnemeopumenvbHo): padoTa BBITIOJIHEHA HE MOJHOCTHIO U 00BEM BBITIOJIHEHHON
yacTu pabOTHl HE MO3BOJSET CAENATh MPABUIBHBIX BBHIBOJIOB: €CJIH OMBITHI, U3MEPEHUS, BHIYHC-
JICHUs1, HAOJFOISHHSI TPOU3BOIMIIMCH HETIPaBUIILHO.
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Kputepun oneHuBaHHUA 3alIMTHI 32124 (TeKYLIHii KOHTPOJIb, (J)OPMUPOBAHUE KOM-
nerenmuu OIIK-2)

«5» (omauuno): mpakTUYecKas paboTa BBIIOJIHEHA B CPOK; O(OpPMIICEHHUE, CTPYKTypa H
QITOPUTM pElICHUs 3a/ladll 00pa3lloBble; 3a/laya pelleHa CaMOCTOSITeNbHO; IPUCYTCTBYIOT CO0-
CTBEHHbIE 0000IEHUs, 3aKII0UYEHUS U BBIBOJBL. OOyJaromuiicss OpueHTUpyeTcs B 3aj1ade, Mo-
HUMAaeT (PU3UYECKHUI CMBICII TEPMUHOB U OIPEICICHHM.

«4» (xopowo): TpakTHUYecKas paboTa BBIIOJIHEHA B CPOK; B 0OPMIIEHUH, CTPYKTYpEe U
QIrOpUTME pEHICHMs 3a/ladl HEeT TPyObIX OIIMOOK; 3ajJaya pelIeHa CaMOCTOSITENbHO; MPUCYT-
CTBYIOT COOCTBEHHBIE 000OIICHNUS, 3aKIIIOYSHUS U BBIBO/IbI. OOydaronuiics ¢ TOMOIIBIO MPETo-
JaBaTelid U HAaBOJASIIMX BOIIPOCOB OPUEHTHPYETCA B 3a/1aye, 3HaeT (PU3MUECKUil CMBICT TepMHU-
HOB U OIPEJICIICHH.

«3» (yOosremeopumenvbHo): IpaKTUUECKasi pab0Ta BBIMIOJHEHA C HapylIeHHeM rpaduka; B
oopmIIeHHH, CTPYKTYpE U aITOPUTM PEIICHUS 3a[a4l €CTh HEAOCTATKH; 3ajaya peuieHa caMmo-
CTOATEIBHO, MPUCYTCTBYIOT COOCTBEHHbIE 00001meHuss. OOyJalomuiics ¢ TPYAOM OPHUEHTUPYET-
csl B 3a/1a4e, 3HaeT (PM3NIECKUN CMBICI HE BCEX TEPMUHOB U OIIPEICIICHUI.

«2» (HeyOoeremseopumenvbHo): alTOPUTM PEIICHUS MPAKTUYECKO paboThl HE BEpHBIH,
100 UMEIOTCS TpyObie MaTremMaTrudeckue omuoku. OOyJarmuiicss He OPUEHTUPYETCS B 3a1a4e,
HE TIOHUMAaeT (PU3UYECKUIN CMBICT TEPMUHOB U ONpEACICHUH.

Kpurepun oneHMBaHusl BbINOJHEHHUS 32IaHUI B TeCTOBOI (popme (TeKyLIMH KOH-
TpoJb, popmupoBanune komnerenuun OIK-2)

[To uToram BBHIMOJHEHUS! TECTOBBIX 33JaHUN OICHKA MPOU3BOJHUTCS IO YETHIPEXOallTh-
HOM mikase. [Ipu mpaBUIbHBIX OTBETaX Ha!

86-100% 3amaHuii — OLECHKA «OMAUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,

51-70% 3agaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MmeHee 51% - OlleHKa «Hey0081emeopumesbHO».

7.3. TunoBble KOHTPOJIbHbIE 3aaHUs WJIH HWHbIe MaTepHaJbl, HEOOX0AMMBbIe /ISl OLEeHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI
(popMHpOBaHUSI KOMIIETCHIIHI B Ipo1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI

KoHTpoJsbHbBIE BONPOCHI K 324€Ty (IIPOMEKYTOYHBINH KOHTPOJIb)

1. Yto Ha3bIBAIOT MEKMOJIEKYIAPHBIM B3aUMOIEHCTBHEM ?

2. ITlepeuncnure Bce BHIIBI MEXMOJICKYISIPHBIX CHII IPUTSKCHUSI.

3. Kak 3aBHCHT OT paccTOsiHMS MOTEHIMAIbHAs YHEPTUsl OPUEHTAIIOHHOTO MeKMoJe-
KYJIIPHOTO B3aUMOJIEHCTBUSA?

4. O xakoM B3aUMOJEWUCTBUM UJET peub B CIy4ae NPUTSHKEHUS MOJSIPHON M HEHOJsp-
HOM MOJIEKYIbI?

5. Kak Ha3bIBatOT CUJIBI MPUTSHKEHUS, KOTOPBIE OOBIYHO MPEBOCXOIAT IPYTHE BUABI CUIT
MPUTSKEHUS HA TIOPSIIOK U Jaxe /1Ba?

6. Kak 3aBHCHT OT pacCTOSTHHSI CHJIa MEKMOJIEKYISIPHOTO OTTAJIKUBAHUS?

7. UYemy paBHa cuja B3aHUMOJCHCTBHUS MOJIEKYJ, Ha PACCTOSIHUH, COOTBETCTBYIOLIEM
MUHUMYMY NOTEHIIUAIILHON 3HEprun?

8. 3ammmmre ypaBHeHue Ban-mep-Baamsca. ChopmynupyiiTe NMpUYHHBI, BBI3BABIIUE
HE00XO0/IMMOCTh BBE/ICHUS MONPABOK B YpaBHEHUE COCTOSIHUS UACATbHOIO rasa.

9. 3a kakue 3 heKT 0TBeuaroT nocrosHuele @ H D B ypasHenun Ban-nep-Baansca?

10. IMoctpoiiTe cemeicTBO peanbHBIX W30TepM. OTMETbTE y4YacTKH OJHO(A3HBIX H
JBYX(a3HbIX COCTOSTHHM.

11. Kakum oOpa3om pacCUUTHIBAIOTCS KPUTUYECKUE TapaMETPhl CUCTEMBI?

12. OOmwsacHUTE ycTapeBilee NOHATHE «a0COMIOTHBIHN ra3y. [louemy ero BBenu?
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13. Kak nasbiBaerca 3((dekt, ¢ MOMOIIBbI0 KOTOPOTO MOXKHO CYIIECTBEHHO MOHHM3HUTH
TeMIIepaTypy B CUCTEME U IOCTUYb KPUTHUYECKUX ITapaMETPOB.

14. TlonsTue «xkpucrammueckas pemerka», cxemsl ['TIK n OLIK pemerok.

15. Yro Takoe nucimokanus u BekTop broprepca?

16. 3anmummre BexTopa broprepca nomusix qucnokamumid A 'K u OLIK pemerox.

17. Tlepeuncaute IocKocTH «ierkoroy ckoibxeHus st 'K u OLIK kpuctamios.

18. Haiite ompenenenue ¢akropa IlImuma, kakoBa posib 3TOro ¢akropa B BEIOOPE CH-
CTEM CKOJIbXEHUs?

19. MlaiiTe ompeneneHne ynpyroi u Heynpyrou aehopMaiiu, yupyroro 1 KOHTaKTHOTO
B3aUMO/ICHCTBHUS.

20. Ucrounuk Opanka-Punma, Oapeep Jlomepa-Korrpemna, 0OOOIMICHHBI HCTOYHUK
®panka-Puna.

21. PuctoH, BexTop broprepca kpucroHa.

22. Kpurepuii ®panka 111 yCTOMYMBOCTH KPUCTOHA.

23. Paznuuune ycnoBuid 00pa3oBaHWs MapTEHCHTA OXJIKICHUS, HAPSHKEHUS U 1edop-
MalMH.

24. Cuenapuu (GOPMHPOBAHUS KPUCTAIIOB MAapTEHCHUTA 1e(hOPMAIIHH.
25. AtomHOe Aapo «cocTtaBWwiIn» U3 N HyKIIOHOB (Macca KaKIOro HYKJIOHa paB-
Ha m). YeMy paBHBI Macca U yZellbHas SHEPrus CBs3U Aapa?

26. Yem oTiM4arOTCs M300aphl OT U30TOIOB?

27. Tlouemy POYHOCTS SIA€P YMEHBIIACTCS Y TSKEIBIX DIIEMEHTOB?

28. Kak 1 BO CKOJIBKO pa3 U3MEHUTCS YMCIIO sJIep paJAHOaKTUBHOIO BEIIECTBA 3a BpeMs,
paBHOE TpPEM IepuoiaM noiypacnaaa?

29. Ilo kakoMy 3aKOHY U3MEHSETCS CO BPEMEHEM aKTHUBHOCTb HYKJIUAa?

30. Kak o0msicHsIeTCs @ -paciiag Ha OCHOBE KBaHTOBOM TeOpUH?

31. Kak M3MeHHUTCs MOJIOKEHHE XMMHUYecKoro siaemeHTta B I[lepuoanyeckoit cucreme
AJIEMEHTOB IOCJIE JIBYX a -paclajioB sJIep €ro aToMoB? IOCJE MOCIEI0BaTENbHBIX OJHOTO a -
pacriajza u IByX p -pacnajioB?

32. V3MeHUTCS M XUMHUYECKas TPHUPOJAA DIIEMEHTa NpPU HCITYCKAaHHH €ro SApOM Y-
KBaHTa?

33. Kakwue siBieHUS COMPOBOXKIAIOT MPOXOXKICHHE TaMMa-U3TydeHUs Yepe3 BEIEeCTBO H
B YEM UX CYTh?

34. Tlon neiicTBHEM KaKUX YacTHIL (a-9aCcTHIl, HEUTPOHOB) SJEPHBIC Peakuu Ooiee (-
¢dextuBHbI? [Touemy?

35. OObscHUTE BEIOPOC HEUTPUHO (AHTUHEHUTPHHO) MpH p* -pacmagax.

36. Ilo kakuM mpHU3HAKaM KJIacCU(PUIUPYIOTCS SAEpHbIE peaKuu?

37. 3anummure cxeMmy e-3axBara. UTo compoBoxkaer e'-3axBar? B uem ero orimume ot
p’ -pacnanos?

38. Uro mpencrasinsieT co0oii peakuus aeneHus saep? [Ipumepsr.

39. OxapaxTepu3syiite HEUTpOHBI AeneHus. Kakue onn 6p1BatoT?

40. B pesynbpraTe Kakoi peakiiy MPOUCXOANT MPEBPAIICHUE sIep 2[[3 B saapa Pu ? Ka-
KOBBI €€ MepCIeKTUBbI?

41. Yto MOXHO CKa3aTh O XapakTepe IEMHON peakiuu neneHus, eciau: 1) k> 1; 2)
=1;3) k< 1?

Ilepeyens BONPOCOB, BLIHOCHMBIX Ha ONPOC IO TeMe JIa00paTOpHOi padoThl
(TeKkyLMii KOHTPOJIb)
Bomnpocsl k pa3geny «MexMo1eKyJIsIpHOE B3aUMOACHCTBHE)

1. Yro trakoe pusnueckuii raz?
2. Yto Takoe uneanbHbIi ra3? [Ipu Kakux ycIoBHsIX (U3NIECKUN Ta3 MOKHO OTHCHIBATH
MOJIEIBIO UAEATBHOIO ra3a’?
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3. 3anuIuTe ypaBHEHHE COCTOSHUS MICAIBHOTO ra3a.

4. 3anumuTe ypaBHEHHE COCTOSIHUS PEaTbHOTO rasa.

5. Yrto onpenenstoT KoHCTaHThl Ban-nep-Baanbsca?

6. Uto Takoe nzorepma?

7. B ueM 0COOEHHOCTH KPUTHUYECKON H30TEPMBbI?

8. KakoBa 0cOGEHHOCTb IOBEJIEHUS I'a3a IIPU TeMIlepaType Bbllle kputuueckoin? Hmke
KPUTHYECKON?

9. Ha kakux y4actkax u3otepmsl Ban-nep-Baanbsca npuMepHO coBIajaroT ¢ U30TepMa-
MU peajbHOro ra3a?

B()l'[pOCI)I K pa3aeay (((I)OpMI/IPOBaHI/Ie MmOJIOC CABUI'a U MAPTEHCUTA 11e(])0pMamm»

[ToHsiTHE «KpPUCTAILTUYECKAS PELIETKA.

Kax Beirmsagar cxemsl I'IHK u OLIK pemerok?

[ToHsTHE «TUCITIOKALUS.

KaxkoBsl BexkTopsl broprepca nonubix aucinokauuit aisa 'K pemeTku?
KakoBbl BekTopbl broprepca nonusix aucinokanuit ains OLK pemerkn?
[loHsITHE «INIOCKOCTB JIETKOTO CKOIBKEHUS».

Tunuunsie mnockoctu ckonbxerus aia 'K u OLK kpucramios.
[loHsiTHE «cUCTEMA CKOJIBKEHUS.

. Kakue cucremsl ckonbxenus: tunudasl 11t 'K kpuctammos?

10 Omnpenenenue dakropa LlImuna.

11. Ponp ¢akropa llImMuna B BEIOOpE CHCTEMBI CKOJBKEHHS TPU OJHOOCHOH aedopma-

CoNoR~LNE

L1U.
12. B 4em orimuue ynpyroi aegopMmanuu OT MmIacTUIeCKOn?
13. IloHsATHS «ynpyroe B3auMOJEHCTBUE AUCIOKALUN» U «KOHTAKTHOE B3aMMO/IEHCTBUE
JVCIIOKALHI.
14. Yro noHumaercs noJ| IBOMHUKOBOM OpUEHTUPOBKON KPUCTAIUIMYECKON peIIeTKN?
15. Buem pasnuuue yciaoBuil 00pa30BaHHS MapTEHCHUTA OXJIAXKIEHUS, HAIpPSKEHUS
u nedopmanyu?
16. IlpuBoauT i neopMaIysi YUCTOTO CABUTA K U3MEHEHHIO 00Bhema?

Bonpocsl k pazneay «HuskoremnepaTrypHblii iiepHbIi CHHTE3»

1. Yro mpencrapisieT cOO0H «roprodee sl TEPMOSIEPHBIX PEaKIIHii?

2. Yrto npexacrapmnseT u3 ceds coctas siipa?

3. Kakue B3auMojielicTBUsI OBIBAIOT, YTO TaKOE CHIILHOEC B3aUMOJICHCTBHUE, KYJTOHOBCKOE
OTTaJIKUBaHue?

4. Yto moHMMaeTcs Moj HU3KOTEMITIEPATYPHBIM SIIEPHBIM CUHTE30M?

5. OcoOeHHOCTH MPOTEKAHUSI HU3KOTEMITEPaTYPHOTO SIEPHOTO CHHTE3a B KIIETKAX YKHUBO-
T0 OpraHu3Ma,

6. OcoOeHHOCTH MPOTEKAHUS HU3KOTEMIIEPATYPHBIN SIIEPHBIA CHHTE3 B DIIEKTPOIUTHYC-
CKOM siueiike

IIpumepsl 3a7a4, BBIHOCUMbIE HA PAKTHYECKHE Pa00ThI

3aoauu pewaromes no eapuanmam, Homep 6apUAHMA COOMEENMCMBYem NOCIeOHel Yug-
pe wugppa cmyoenma

Bapmuanr 1
- Kaxkoii Tok mia3Mbel HEOOXOAMMO MOAIEPKUBATH B TOKaMake ¢ mapamerpamu R= 5 m, a
= 1,5 M 1 monem Ha ocu 5Tn?
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- Yemy paBHa CKOpOCTh Jpei(a miua3Mbl BO BHEIIHEM CKpPEIl CJIO€ TOKaMaka ¢ MmapameT-
pamu R =5 M, a=0,5 M u nonem Ha ocu 5 Ti, npu HAIPSHKEHHOCTH a3UMYTAJIBHOTO AJIEKTpUYE-
ckoro noiust E= 50 B/cm?

Bapmuanr 2

- Kakue HeycTOMUMBOCTH CTAOMIN3UPYET MEAHBIN KOXKYX TOMIUHON 1,5 cM.?

- UYemy paBeH ko3¢ duipeHT 60MOBCKOW MU dy3un Ha BHEIIHEM 00BOJIE TOPOUJATEHON
MarHUuTHOM JIOBYIIKU ¢ nmapamerpamu R= 1,5 m, a = 0,5m u nosiem Ha ocu 3,5 Ti npu temnepa-
Type wia3msl 100 aB?

Bapuant 3

- Kakas cwia neicTByeT Ha KakIyro U3 16 KaTyleKk TOpOMAAIBHOIO IOJS B TOKaMake
R=3 M, a=1 M, B=2 Tn?

- C kaKol JJINHOM BOJIHBI HAJIO UCIIOJIB30BATh TMPOTPOHBI AJI HarpeBa ILIa3Mbl B yCTa-
HOBKE C MarHUTHBIM niosiem 37Tu.?

Bapuanr 4

- Haiitu cuity, nelicTBYIOIIYIO Ha PaclOIOKEHHBIM B LIECHTPAJIbHOM FOPU30HTAIBLHOM Cé-
YEHUH TOKaMaka Ha paccTOSHUU | M OT TOpOMaIbHOW OCH TOKOMOABOJ JUIMHON 20 cM ¢ TOKOM
5 KA npu Toke B mnazme 500 KA.

- Kakoit 4yacToThl BO3MYIIEHUS! BMOPOKEHHON B MarHUTHOE 110J1€ YCTAHOBKU CTaOMIIN3H-
pYET CTeHKa BaKyyMHOW KaMephbl W3 HEp:KaBEIOIIeW CTaJIM TOJIIMHON 15 MM (compoTuBIICHHE
Hepxk. ctanu B 70 pa3 GoJibllie COPOTUBIICHUS MeH)?

Bapmuanr S

- Ha kaxoii 111iHe BOJIHBI HAJ|0 HarpeBaTh UOHBI JeHTEepuUs B IJIa3M€ TOKaMaka ¢ MarHUT-
HBIM mosieM 3,5 Tna?

- Kaxyto MOITHOCTb TOTIOJIHUTEIBHOIO HAarpeBa IIa3Mbl IIy4YKOM HEUTPaOB HAJl0 BBECTH
B TokaMak ¢ n = 1014 cm-3, R =5 M g co3manus Toka 5 MA?

Bapuanr 6

- HaiiTu sHEpruo MHKEKIUH HEUTPAIBHBIX aTOMOB JIEUTEPUs [l HarpeBa IUIa3Mbl B TO-
Kamake ¢ a= 1 mun=5%10" M7

- Kakyro MOIIHOCTH 1ONOJHUTENIBHOTO HarpeBa Iia3Mbl y4KOM HENUTPAIOB HAJI0 BBECTH
B Tokamak ¢ n = 2-10* CM'?’, R=15wm,a=0,5w mis HarpeBa mia3mel Ha 10 koB?

Bapuanr 7

- UYro Oomblie U BO CKOJBKO MPUMEPHO pa3: dHEPIHUs, COAEpKAIascsi B TEPMOSIEPHON
I1a3Me TOKaMaKa MiIv 3allaCeHHasi B MAarHUTHOM I1oJie?

- Kakoll npenenbHbIil TOK MOXHO NOJIEPKUBATh B TOKaMake ¢ rnapamerpamu R=6 M, a
=2m, H=5Tn?

- Kak m3MeHsaTCs paguallMOHHBIE MOTEPU DHEPTUU U3 M30TEPMUYECKON TEPMOSIEPHOMN
IUIa3MBbl IIPH YBEJTMYEHNUN CPEIHETO 3apsija HMOHOB B HEM B 2 pa3a U TaKOM )K€ YMEHBIICHUH TEM-
neparypol?

3ananus B TecTOBO hopMe (TeKYyLMA KOHTPOJIb)
DparMeHT TeCTOBLIX 3a/1aHUM K pa3jenay «MexMoJIeKyIspHOe B3aUMOelicTBHE»

K cunam medrcmonexynapnozo npumsasicenus omHocames (vloepume 0OUH UNU HECKONbKO Npa-
BUTILHBIX OMEEMo8)

d) OpHCHTALMOHHBIC

b) unTepdepeHIInOHHbIC

C) MHIYKIIMOHHbBIE

d) nucrnepcuoHHBIE

e) mudpakiuoHHbIC

HOmeHuuaﬂbHCI}Z OHEP2USL MENHCMOIEKYIAPHO2O NPUMAINCERHUA 3A6UCUNT OM PACCMOAHUA NO 3AKO0-
Hy

Q) r
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b) r 10
c)r’®
d)r®
e)r™
Cunbl npumsdicenst O8yX HeNoISIPHBIX MONEK)l HA3bI8AION
a) OpHEHTAIMOHHBIC
b) unTepPepeHInOHHbIC
C) MHIYKIMOHHBIC
d) mucnepcuoHHbIC
e) nudpaKIHOHHBIE
Cuna MexscMONeKyIAPHO20 OMMANKUBAHUSL 3AGUCUM O PACCMOSIHUSL RO 3AKOHY
a)r
b) r -13
c)rt
dyr?®
e)r®
Kax nasvieaemcs popmyna naubonee uacmo ucnoivzyemast 0jis pacuema nOmeHyUaIbHou SHep-
2UU MEIHCMONICKYNAPHO20 83AUMOOCUCMEUsL?
a) morenuuman Jlennapna-/l>xonca
b) ypaBuenune MenneneeBa — Kiaiinepona
C) TOTEHIMAJ TUTIOJISI
d) ypaBuenue DiiHITeiHA
e) moreHmai Mop3e

Ilonpasxa Q 6 ypasnenuu Ban-oep-Baanvca omeeuaem 3a
a) 9TO MOMpPAaBKa K JaBICHUIO, CBA3aHHAS C HAIMYUEM CHUJI TIPUTSHKEHUS
0) TO TIoTpaBKa K 00bEeMy, CBsI3aHHAS C HAJTMYUEM COOCTBEHHOTO 00beMa MOJICKYIT ra3a
B) 3TO TOIpaBKa K JaBJICHUIO, CBSI3aHHAS C HAJTMYUEM CUJI OTTAJIKUBAHUS
') 3TO NONpaBKa K JaBJICHUIO, CBA3aHHAsI C HAJIMYMEM CUJI MEXMOJIEKYJISIPHOTO B3aUMO-
JENUCTBHUS
Hzomepma 2aza Ban-dep-Baanvca npu memnepamype vluie Kpumuieckou umeem euo
a) MOHOTOHHOH (yHKLIMHU 0€3 TOUKH reperuoda
0) MOHOTOHHOM (PYHKIIMH C TOUKOM meperuda
B) HEMOHOTOHHOW ()YHKIIMU C OJTHUM 3KCTPEMYMOM
I') HEMOHOTOHHOM ()YHKIIMH C JBYMsI SKCTPEMYMaMHU
Ilpu memnepamype 5 0°Cs HCUOKYIO (ha3y MOIHCHO nepegecmu
a) YIJICKUCIBIN Ta3
0) Kkucmopon
B) COJIIHYIO KHCIIOTY
T) Tenui
Buympennss snepeus 2aza Ban-dep-Baanwca onpeodensemcs
a) TOJIBKO TEeMIIepaTypoil
0) TemriepaTypoii 1 00beMOM
B) TEMIIEpaTypOi U JaBICHUEM
I') TEMIEPaTypoil, 00bEMOM U JIaBJICHHEM
I'az Ban-dep-Baanvca npu pacuiuperuu oxaaxcoaemcs, eciu
a) CUJIbl IPUTSKEHUS TPEBBIIIAIOT CUJIbl OTTAIKUBAHUS
0) CHJIBI OTTAIIKUBAHUS TPEBBIMAIOT CUJIBl TIPUTHKEHUS
B) Bcerna
') HUKOTJ1a
Yemporticmeo ona corcusicenus easza, paspabomannoe I1.J1. Kanuyeii nazvieaemcs
a) TypOoeTaHIepoOM
0) TypOouHOI
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B) JIpocceib
I') HET CICIHATLHOTO Ha3BaHUS

TecToBble 3a1anus (PparmMenT) K pasaeny
«®opMHpOBaHHUE MOJIOC CABUIa M MAPTEHCUTA JAedopMannm)

Jns nnockocmu (111) 6 I'lIK kpucmanne éexkmop bropzepca nonnou oucrokayuu 5mo
a) [112]
b) [11-2]
c) [1-12]
d) [-112]
Jlunus nepeceuenus niockocmetl cxonvoicenuss (11-1) u (111) ¢ I'lIK kpucmanne smo
a) [110]
b) [10-1]
c) [1-10]
d) [-100]
Coenacro kpumepuro @panka Kpucmown 6yoem ycmouuus, eciu y2on medxcoy eekmopamu brop-
eepca 83aumMoo0elcmsyrouux cucmem oyoem
a) OCTPBIM
b) Tymeim
C) IPSIMBIM
d) ot yria He 3aBUCHT
Cmanoapmuas opuenmuposka epanuy nonoc cosuea 6 I'L[K kpucmanne 015 akmusHuix cucmem
ckonvorcenust (110) u (112) npu N=m umeem 6uo
a) [110]
b) [10-1]
c) [1-10]
d) [00-1]

TecToBbie 3ananu (pparmenT) K pasaeny
«HuzkoremnepaTypHbIil sAepHBIA CHHTE3»

Haiioume npasunvroe onpedenenue s0epHou peakyuu.
a) [Ipouiecc B3auMoAeMCTBHSI aTOMHOTO SIpa C DIEMEHTAPHBIMH YaCTUIIAMHU
b) IMporecc B3aMMOACHCTBUS aTOMHOTO Siipa C JAPYTUM SAPOM KM SJIEMEHTapHOW Ya-
CTHULIEN
c) ITporecc B3auUMOACHCTBHS HYKJIIOHOB JIPYT C APYrOM
d) Iporiecc B3auMOCHCTBHS AaTOMHBIX SIIEP APYT C APYTOM
Haiioume npasunvhyto 3anuce sdepnou peaxyuu no2nowerus kaomuem-113 (nomep 6 mabauye
Menoeneesa 48) nelimpona, ¢ gvloeneHuem 2amMma-Keanma.
2) “3Cdag (n,y) “4Cdlag
b) “3Cdag (v 1) *Cdlag
c) *®Cdi13 (v, n) **Cd114
d) “*Cdag (n.y) *Cda
Kakoii npubop nozeonsem gpomoepaguposams mpexu A0epHbIX 4acmuy 8 MAeHUMHOM noje?
a) MOHU3AIMOHHAS Kamepa
b) CUMHTHIAIHOHHBIN TETEKTOP
C) YepEHKOBCKHIA CYETYHK
d) kamepa Buiibcona
Kaxkou u3z 3axkon06 coxpanenus 6 s0ephvix peakyusx He 8blnoaHAemca?
a) 3aKOH COXpPaHEHHUS SHEPTUH
b) 3akoH coxpaHeHHs YKCiIa TPOTOHOB
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C) 3aKOH COXpaHEHHS 3apsiza

d) 3aKoH coXpaHEHHs YKCIIa HYKIOHOB
Onpedenume Koppekmuoe onpeoeierue cedeHus 10epHOU peaKyuu.

a) BEJIMYMHA, XapaKTePHU3YIOIIasi BEPOSATHOCTh OCYIIECTBICHHS JAHHOW PEaKIHU

b) mromane momnepevyHOro cedeHus: oOpasia, MOABEPraroIerocs 00IyYeHUI0, TIPH oM a-
JTAHUW Ha KOTOPYIO YaCTHIIBI IIPOUCXOINUT TaPAHTUPOBAHHOE B3aMMOICHCTBHE

C) morepeyHoe CeYCHHE AApa, KOTOPOE B3aUMO/ICHCTBYET C HAICTAIOMICH YacTUIICH

d) rutomaap MOBEPXHOCTH S/Ipa, HA KOTOPYIO MOYET IMOIMACTh YaCTHIIA, YIaCTBYIOIIAs BO
B3aMMO/JICHCTBUU
Ymo ¢uzuku nonumarom noo mepmuHom «KyJ10HOBCKULL bapvepy?

a) MaKCHUMAJIbHYIO BEJIMYMHY 3apsjia sapa, KOTopas MPEmsITCTBYET SACPHOMY B3aMMO-
JIEHCTBUIO C MOJIOKUTENIBHO 3apsSKEHHOM YacTulien

b) MUHHMMaNBHBIH 3apsj, KOTOPHIM JOJDKHO 00Jafarh JETKOE SIPO, YTOOBI OHO MOTJIO
BCTYITUTH BO B3aUMOJICHCTBUE C TSHKEIBIM SIIPOM-MHILIEHBIO

C) BCIWYMHY CHJ TPAaBUTAIIMOHHOTO B3aWMOJICHCTBHS, KOTOPOE JOJDKEH MPEOI0JIETh
HEUTPOH, YTOOBI BBUICTETH U3 si/Ipa

d) BemuuMHY SHEPTUHU JACKTPOMArHUTHOTO B3aUMOJICHCTBUS, KOTOPYIO JOJDKHA MPEOI0-
JIeTh 3apsDKEHHAs YacTUIA, YTOOBI BCTYIUTH B SIIEPHOE B3aMMO/ICHCTBHUE

7.4. CooTBeTCTBHE IIKAJIBI OLIEHOK U YPOBHel ¢(popMHPOBAHHBIX KOMIIETCHIIMI

YpoBeHb
c(hOpPMHUPOBAHHBIX Ornenka ITosicHeHus
KOMITETCHIIUHA

Teoperuueckoe copep)kaHue Kypca OCBOEHO IO0JI-
HOCTBIO, BCE IMPEIyCMOTPEHHBIE MPOrpaMMOi OO0y4YeHHUs
yueOHbI€ 33aJaHHsI BBITIOJTHEHHBI.

OO0yuaromuiicss ITEMOHCTPUPYET OTIIMUHBIE TEOpe-
TUYECKUE U MPaKTUYeCKHe 3HaHUs (U3NUYECKUX SBJICHUH,
3aKOHOB (PM3UKH, OCHOBHBIX (PU3MUECKHUX BEJIWYUH U PU-
3UYECKUX KOHCTAaHT, a TAaKXXE€ HA3HAYCHHE W IPHUHIIMUII
JEUCTBUS BAXKHEUIINX (DU3UIECKUX NMPUOOPOB; CIIOCOOEH
CaMOCTOSITENIbHO OOBSCHUTH OCHOBHBIE HaOJIIOAaeMble
IPUPOJIHBIE U TEXHOTCHHBIE SABJIECHUS U IPPEKTHI C MO3U-
Belicoknii 3auTeHo il GyHAaMEHTANBHBIX U (PU3UYECKUX B3aMMOAECHCTBHIA;
TOTOB CaMOCTOSITEILHO paboTarh ¢ nmpubopamMu U 0060py-
JIOBaHMEM B COBpPEeMEHHOW (u3nyeckoit naboparopuy,
HCIIOJIb30BaTh Pa3JINYHbIE METOAUKU (U3NYECKUX H3Me-
peHuit, o0pabaTbIBaTh U UHTEPIPETUPOBATH SKCIIEPUMEH-
TaJbHBIX JAHHBIX; CIIOCOOEH CaMOCTOSITEILHO UCIOJIb30-
BaTh METO/IbI a/IeKBaTHOTO (PU3MUECKOr0o M MaTemMaTuye-
CKOT'O MOJIEIIUPOBAHMS, a TAK)KE MPUMEHSITh METOJbl (Hhu-
3MKO-MaTEMaTHUYECKOI0 aHAJIN3a IPU PEIIEHUU KOHKPET-
HBIX €CTECTBEHHOHAyYHbIX M TEXHHYECKHX 3a7aud B Oe-
ayrouiei npoheccHoOHaIbHON 1S TEIbHOCTH
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YpoBeHb
c(hopMHPOBAHHBIX
KOMIIETEHIIUH

Onenka

Tlosscuenus

bazoBriit

3aureHo

Teoperuueckoe copep)kaHue Kypca OCBOCHO IOJ-
HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOrpaMMON OO0Yy4eHHUs
yueOHbIe 3a/laHUs BBIIOJHEHBI C HE3HAYUTEIHHBIMH 3a-
MEYaHUSAMH.

OOyuatouuiicss 1eMOHCTPUPYET XOPOLINE Teope-
THUYECKHE U MMPAKTUYECKHE 3HAHUS (DU3UUCCKHX SBICHUM,
3aKOHOB (DPM3UKH, OCHOBHBIX (PM3UYECKUX BEIUYHH U (PH-
3MYeCKMX KOHCTaHT, a TaK)Ke Ha3HAYeHHE W IPUHIIMII
JNEUCTBUS BaXKHEHIINX (U3HUECKUX MPUOOPOB; CIOCOOCH
OOBSCHUTH OCHOBHBIE HAOJIONAaeMbIe NMPHUPOIHBIE U TEX-
HOTCHHbIE SBJIEHUS U 3(h(dekTsl ¢ mo3uuuit GyHIameH-
TaJIBHBIX M (PU3NYECKUX B3aMMOJCWUCTBHIA; rOTOB pabo-
TaTh C npubopamMu U 00OpPYIOBAaHHEM B COBPEMEHHOMN
¢dusnyeckoil 1abOpaTOpHM, HCIOIB30BAaTh PA3THYHBIC
METOAMKH (PU3NYECKUX M3MEPEeHHH, 00pabaThiBaTh M WH-
TEPIPETHPOBATH YKCIIEPUMEHTAIBHBIX JAHHBIX; CIIOCOOEH
UCTIOJIB30BaTh METOMABI aJCKBATHOTO (PU3UIECKOTO M Ma-
TEMaTHYECKOTO MOJICIIMPOBAHHUS, a TAKXKE IPUMEHSATH Me-
TONBI (PU3MKO-MATEMaTHUECKOTO aHAIM3a MPH PEHICHUU
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHX 3a]a4
B Oepyromniei nmpodecCuOHaTbHOM IS TEIbHOCTH

IToporossiii

3auTeHo

Teopetnueckoe copep)aHUEe Kypca OCBOCHO 4a-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOit
0o0y4deHus yueOHBIX 3aJJaHHIl BBIIIOJIHEHO, B HUX UMEIOTCS
OIMOKH.

OOyyaromuiicss 1€MOHCTPUPYET MOPOTOBHIE TEO-
pETHUYECKHE U TMPAKTUUYECKHE 3HAHMS (U3HUECKUX SIBJIC-
HUH, 3aKOHOB (PU3UKH, OCHOBHBIX (PU3NYECKUX BETUYHH U
(U3UYECKUX KOHCTAHT, a TakKKe HAa3HAUCHHUE W TIPUHITUI
JNENCTBUS BaKHEHIINX (U3HUECKUX MPUOOPOB; CIOCOOEH
MO/ pPYKOBOACTBOM OOBSICHUTH OCHOBHBIE HAOJIOIa€MbIE
MPUPOJIHBIE U TEXHOTCHHBIE SABIECHUS U dPPEKTHI C MO3H-
uid GyHIaMEHTAIBHBIX U (PU3UYECKUX B3aUMOJICUCTBUM;
TOTOB MOJ PYKOBOACTBOM paboTaTh ¢ Mpudbopamu U 000-
PyIOBaHHEM B COBPEMEHHOU (DU3MYECKOUN JTabopaTopuH,
MCIIONIb30BaTh Pa3INYHbIE METOANKU (PU3NYECKUX H3MeE-
peHuii, 00pabaThiBaTh U UHTEPIPETUPOBATH SKCIIEPUMEH-
TalIbHBIX JAHHBIX; CIIOCOOEH MO/ PYKOBOJCTBOM HCIOJb-
30BaTh METOJBI aJICKBATHOTO (PU3MUECKOTO W MaTeMaTH-
YECKOT0 MOJICJIMPOBAHUsSA, a TAKXKE MPUMEHSITh METOJIbI
(U3UKO-MAaTEMATUIECKOTO aHajdu3a TPU PENIeHUH KOH-
KPETHBIX €CTECTBEHHOHAYYHBIX M TEXHHUUYECKHMX 3a7a4 B
Oenyromeit mpodecCHOHATBHON e TENhHOCTH

Huskuit

He 3aureno

TeopeTnueckoe coaepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOil 00yUeHHs
y4eOHBIX 3aJjaHui JTMOO HE BBINOIHEHBI, 00 cojepxKar
rpyOBIe OIMOKYU; MOTOJHUTEIbHAS CAMOCTOSITEIIbHAS pa-
00Ta HaJ MarepuaioM He IpHBelia K KaKkoMy-JInOo 3Ha-
YUTEJIbHOMY TOBBIIIEHUIO KAa4eCTBA BBINOJIHEHUS Yy4eO-
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YpoBeHb
c(hopMHPOBAHHBIX Ornenka [osicHeHMst
KOMIIETEHIIUH

HBIX 3aJIaHU.

OOyyaromuiicss He BJIaJ€eT TEOPETHUUECKUMU U
MPAKTUYCCKUMH 3HAHUSAMH (U3HUYECKUX SBICHHIMA, 3aKO-
HOB (PM3HMKH, OCHOBHBIX (PM3MYECKUX BEIUYUH U (pU3HUC-
CKHMX KOHCTaHT, a TakK€ HAa3HAYCHUE W TPHHIIMI JICH-
CTBUSI BOXHEHIIMX (PU3MUECKHX MPUOOPOB; HE CIIOCOOCH
O00BSCHUTH OCHOBHBIE HAOIIO/IaeMbIC TIPUPOJIHBIC U TEX-
HOTCHHBIC SBJICHUSA U 3(PQekThl ¢ mo3unmii GyHIaMEeH-
TAJIBHBIX U (PU3UYECKUX B3aUMOJICHCTBUI; HE TOTOB pa-
06orath ¢ mpubopamMu U 00OpPYJAOBAHHEM B COBPEMEHHOM
bu3nyecKoil J1abopaTOpUM, WCIOIB30BATh pPA3IUIHBIC
METOAMKU (PU3UIECKUX M3MEpeHui, o0pabaTriBaTh U WH-
TEPIPETUPOBATh IKCIICPUMECHTAIBHBIX JTAaHHBIX; HE CIIO-
co0eH MCIOJIb30BaTh METOJIbI aJIEKBATHOTO (PU3NUECKOro
U MaTeMaTHYECKOTO MOJCITUPOBAHUsS, a TaKKEe IMpHME-
HATH METOABl (DU3MKO-MAaTEeMaTHYECKOr0 aHalu3a Mpu
pEIICHNN KOHKPETHBIX €CTECTBEHHOHAYUYHBIX U TEXHUYC-
CKHX 3aJ1a4 B Oexyromieil mpodeccuoHanbHOM AesITeIbHO-
CTH

8. MeToauyeckne yKazaHHs VISl CAMOCTOSITEIbHON padoThl 00y4ar0IMXCs

CamocrodrenbHas paboTa COCOOCTBYET 3aKPEMJICHUIO HAaBBIKOB Pa0OThl C y4eOHOH U
HAYYHOH JIMTepaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHYECKOT0 MaTepHala 1Mo yMEHUIO
apryMeHTHPOBAHO IpeJyIarath (PU3nYecKre MOJIENN IPOLECCOB, BKIIOYass 000CHOBaHHbIN BHIOOD
METO/Ia W ammaparypHoro o(GopMIIeHHsS TEXHOJIOTHYECKOTO IPOIECcca, MO3BOJISIONINE MaKCH-
MaJIbHO OBICTPO U A3PPEKTUBHO PEIIUTh MOCTABICHHYIO HHKEHEPHYIO 3a1auy.

CamocrosiTenpHasi paboTa BHIMOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs 1O 3a-
JAHUIO M TPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelsi, HO 0e3 ero HernocpeacTBEHHOIo
ydacTus (MpH YaCTHYHOM HENOCPEICTBEHHOM YYaCTHH TPENojaBaTesisi, OCTABIISIONIEM Bely-
IIyI0 pOJIb B KOHTPOJIE 3a pabOTON CTY/IEHTOB).

B npomnecce n3ydeHus MUCHUILINHBI «J{OTIOTHUTENBHBIE TTaBbl GU3NKW» OakalaBpaMu
Hanpasienus 18.03.02 — Duepro- u pecypcocdeperaromniye mporeccbl B XuMHUUECKOH TeXHOJIO-
THH, HEPTEXUMHUH U OMOTEXHOJIOTHU  OCHOBHbIMU BUOAMU CAMOCMOAMENbHOU pabombl SBISIOT-
csl.

— MOATOTOBKA K ayIUTOPHBIM 3aHATHAM (JICKIHSIM, TPAKTUIECKUM U JTAOOpaTOPHBIM 3a-
HATHSIM) ¥ BBITIOJHEHUE COOTBETCTBYIOIIUX 3a/laHHIH;

— caMoCTOsITeTbHAst paboTa HaJl OTJEIbHBIMA TEMaMH Y9€OHOW TUCIUIUTMHBI B COOTBET-
CTBHH € Y4€OHO-TEMATUUECKUM TJIAHOM;

— BBITIOJTHEHNE TECTOBBIX 331aHUH;

— MOATOTOBKA K 3aUeTy.

Ha 3ansamusix nexyuonnoco muna TIPETIOAAaBaTeNb W3JaracT M Pa3bsiCHSIET OCHOBHEBIE,
HanOoJiee CI0XKHbBIE MTOHATHS TEMBI, a TAKXKE CBSA3aHHBIE C HUIMU TEOPETUYECKHUE U MPAKTHYECKUE
poOJIeMBI, TaeT PEKOMEH/IAIIUH Ha BBITOJHEHUE CAMOCTOSTETLHON Pa0OTHI.

B xoze nexuuii 00yyaromuMcsi peKOMEeHyeTCsl:

— BECTH KOHCIIEKTHPOBAaHNE YIeOHOTO MaTepHaa,

— o0parate BHUMaHKUE Ha ONpeJesieHUs MOHATUH, (OPMYIUPOBKH 3aKOHOB M MX Mate-
MaTH4YeCKOe BBIpAKCHHUE, TOJ0KEHHUS, PACKPBIBAIOIINE COICPKAaHNE T€X WJIM WHBIX SBICHUN U
IPOIIECCOB, HAYYHBIE BHIBOJIBI U MPAKTUUECKHUE PEKOMEH AU 110 UX TPUMEHEHHUIO;

— 3ajJ]aBaTh MPENOAABATENIO YTOUHSIOIINE BOIPOCHI C IIEJBI0 YSICHEHUSI TEOPETHUUYECKHX
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IIOJIOXKEHUH, Pa3pELLICHUs CIIOPHBIX CUTYALUH.

B pabGounx KOHCHEKTax >KeIaTelIbHO OCTABJSATH IOJIA, HA KOTOPHIX BO BHEAYAUTOPHOE
BpEMs MOKHO CZETaTh MOMETKH U3 Y4eOHO-METOINYECKOTO 00ECIICUEeHHUs A1l CAMOCTOSTEIbHOU
paboThl 00yYarOIIMXCs, JOTOIHSIONIET0 MaTeprall MPOCIYIIAHHOMW JIEKIIMH, a TaKKe MOMETKH,
MOTYEPKUBAIOIINE 0COOYIO BAXXHOCTH TE€X MJIM MHBIX TEOPETUYECKHUX MOJI0KECHUH.

Jlyig ycrenrHoro oBjia/ieHus KypcoM HeoOXOAMMO MocelaTh Bce JEKIUHU, TaK KaK Tema-
TUYECKUI MaTepual B3aUMOCBSI3aH MeEX1y coboil. B cimyuasx mpomycka 3aHSATHS CTYAEHTY
HEOOXOJUMO CAMOCTOSITEIbHO M3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO
IIPOIYLIEHHOW TEME BO BpEMS MHAUBUAYAIbHBIX KOHCYIbTALUI.

BaxxHOl 9acThi0 caMOCTOSATENBHOW pabOTHI SBISIETCS YTEHUE YYeOHOW M HAYYHOM JUTepa-
Typbl. OCHOBHasI (PYHKIMSI y4EOHUKOB — OPHEHTUPOBATh CTY/ACHTA B CHUCTEME 3HAHWM, YMEHHH U
HaBBIKOB, KOTOPBIE TOJKHBI OBITh YCBOEHBI OYIYIIIMMU CIICIMATUCTAMU 110 JAHHOW IUCIMILIUHE.

Brimonnenue npakmuueckux pabom — pewieHue 3a0ay SBISETCS YaCTbIO CaMOCTOATEIBHOM
paboThl OakajiaBpa W MpeaycMaTpUBAeT WHAMBUAYAIbHYIO paboTy oOydaromerocs ¢ y4yeOHOM,
TEXHUUYECKON M CIPABOYHOU JUTEPATYpOd MO COOTBETCTBYIOILMM TEMaM IMPAKTUYECKUX 3aHs-
Tui. Llenbro mpakTHueckoi paboThl — 3aKperieHne U OTPadOTKa MPAKTUUECKUX HABBIKOB, MOIY-
YEHHBIX Ha JICKIHMOHHBIX 3aHATHAX. OOydarommiics BBIMOJTHSET 3a7aHue Mo BapuaHTy. Homep
BapHaHTa COOTBETCTBYET Mocleanel nudpe mudpa cryaenra.

PykoBonuTens u3 uncia npenojaBaTesiell Kageapsl OCYILECTBISET TEKYIEe PYKOBOICTBO,
KOTOpO€ BKIIIOYAET: CHUCTEMaTHYeCKHE KOHCYIbTAIlMHM C IIeJIbI0 OKa3aHWs OPTraHU3alMOHHOW U
Hay4YHO-METOJIMYECKOM MOMOUIM OakanaBpy; KOHTPOJb HaJ BBIIOJHEHUEM PabOThl B YCTaHOB-
JICHHBIE CPOKU; IPOBEPKY COAepkKaHUs U 0(OPMIICHHUS 3aBEPIICHHON PabOTHI.

[TpakTrueckast paboTa BBINOIHIETCS 00yUYaIOUIUMCS CAMOCTOSITENIBHO U MPEJCTABISAETCS K
MIPOBEPKE MPEToAaBaTesio 0 Havyaja 9K3aMeHAI[MOHHOM CeCCUu.

Onpoc no meme nabopamoprotl pabomsl NPEACTABISAET COOOW OTBETHI HA IIOCTABIICHHBIC
BONPOCHI Nepe 1abopaTopHOi paboToil U mocine e€ BbINodHeHUs. M3noxkeHne B MUCbMEHHOM
BUJIE PE3YJIbTATOB 3KCIIEPUMEHTA U TEOPETUUECKOI0 aHajlM3a WM PElleHUE 3a/1a4yu 10 OIpese-
neHHoit Teme. ConepkaHue MHAMBUAYAJBHBIX BOIPOCOB [0 TeMaM JabopaTOpHBIX paboT Opu-
E€HTHPOBAHO Ha MOJrOTOBKY 0akanaBpOB 110 OCHOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIOJIHEHUS
MO3BOJISIET MPENoJaBaTessiM CyJJUTh O XOJ€ CaMOCTOSTeIbHON paboThl 6aKaIaBpOB B MEXCECCH-
OHHBIN IIEPUOJI U O CTETIEHU MX MOJTOTOBKH K 3aU€eTy.

CamocCTOsTeIbHOE BBITIONIHEHHUE Mecnogblx 3a0aHuii TI0 BCEM paz/ieNiaM TUCIUILTUHBI cop-
MUPOBaHBI B PoH/Ie 011eHOUHBIX cpencTB (POC)

JlaHHBIE TECTBI MOT'YT UCIIOJIB30BaThCS:

— OakajaBpaMy IIpH MOATOTOBKE K 3a4€Ty B pOpME CAMOIIPOBEPKU 3HAHU;

— npenoaaBareiisiIMu UIs IIPOBEPKU 3HaHUM B KayeCTBE (I)OpMBI IMPOMEIKYTOYHOI'O KOH-
TPOJIA HA na60paTopme, MPAKTUYCCKUX U JICKIMOHHBIX 3aHATHAX,

— JUI IPOBEPKU OCTATOYHBIX 3HAHMH OakalaBpOB, U3YUMBIINX JAHHBINA KypcC.

TecroBble 3a1aHUs PACCUMTaHbI HA CAMOCTOATENBHYIO paboTy 0€3 UCIOIb30BaHUS BCIIOMO-
raTeJbHbBIX MaTepuasioB. To eCTh NP MX BHINOJHEHUH HE CIIEAYET MOJIb30BaThCsl YUeOHOU U IpyTrH-
MU BUJAMH JIUTEPATYPBHIL.

J11s1 BBIIOJTHEHUS TECTOBOTO 3aJlaHus, IPEXKIE BCETO, CIENyeT BHUMATENBHO MIPOYUTATH I10-
CTaBJIEHHBII Bompoc. Ilocie 03HaKOMIIEHHS! ¢ BOIPOCOM CJIEYET MPUCTYNATh K POYTEHHIO IIpeji-
JlaraeMbIX BapMaHTOB oTBeTa. HeoOXo1uMo NpounTaTh BCe BapHAHTHI M B KAUECTBE OTBETA CIIEYET
BBIOpaTh UHEKC (1 (PpoBOE 0003HAUYEHHE), COOTBETCTBYIOIINI IPABUILHOMY OTBETY.

Ha BbInonHeHne Tecta 0TBOAUTCS OrpaHUUEHHOE BpeMsi. OHO MOKET BapbUPOBATHCS B 3aBH-
CHUMOCTH OT YPOBHS TECTUPYEMBIX, CJIOXKHOCTU U 00beMa TecTa. Kak mpaBuiio, BpeMst BHIIOTHEHUS
TECTOBOI'O 3aJJaHus onpenensercsa u3 pacuera 60 ceKyH1 Ha OJJMH BOIIPOC.

ConeprkaHue TECTOB MO AUCLUILIMHE OPUEHTUPOBAHO HA MOJrOTOBKY OakalaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJHEHUS TECTa MO3BOJIAET MPENOJABATENAM CYIUTh O
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X0JIe CaMOCTOSITETIbHON pabOThl 0aKkaTaBpOB B MEKCECCUOHHBIN MEPUO M O CTENICHU UX MOJTO-
TOBKH K 3a4€TYy.

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3YyEMbIX
NMPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLECcCa MO JUCIHUIINHE

JUnisi yCHenmrHoro OBNaICHUsI TUCIHILIMHON HCHOJIB3YIOTCS CleAyIomne MHPOpPManoH-
HBIE TEXHOJOTHH O0YUYCHHUS:

e Ilpu mnpoBeneHHMH NEKIHUI HCIONB3YIOTCA IPE3EHTAlUU MaTepuaja B IPOrpaMme
Microsoft Office (PowerPoint).

* [lpakTuyeckue 3aHATHE MO JAUCHUILIAHE MPOBOIATCS C MPUMEHEHHEM HEe0OXOIMMOTO
METOJIMYECKOro MaTepuana (MeTOIMYECKUe yKa3aHusl, CIIPaBOYHUKH, HOPMATUBBI U T.I1.)

e JlaboparopHble 3aHATHS 1O JAUCHUIUIMHE TPOBOAATCS B CHEHHUATM3HMPOBAHHBIX
naboparopusx: «Ontuka u aToMHas ¢u3Mka», «MeXaHUKHM U MOJIEKYJSIpHON (Qu3uKm»,
«DNEKTPUYECTBO U MAarHETHU3M.

* B ciyyae AMCTAHIMOHHOTO H3Y4YCHHs] AUCLUUIUIMHBI U CAMOCTOSITENILHON pPabOThI
ucnons3yercs IMOC (MOODLE).

Ha mpakTrueckux 3aHSATHAX CTYJEHTHI OTpabaThIBal0 HABBIKUA PEHICHHS (U3NYECKHUX 3a-
Ja4 ¢ 000CHOBaHKMEM BbIOOpa (PU3UYECKON MOJICITH.

JlaGoparopHble 3aHATHS MO AUCLMILIMHE MPOBOJAATCS C MCIOJIb30BAaHUE PA3IMYHOIO Ja-
OopaTopHOro 060pyI0BaHMsl, a TAK)KE Ha JTA0OPATOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YaIOMUKACA 3HAKOMUTCS ¢ (U3MYECKUMU METOJIaMU aHalin3a, paboTol U yCTPOUCTBOM Jiabopa-
TOPHOTO O0OpYIOBaHUS, UCIOIB3YEMOI0 MPH pelIeHNH (PU3NUECKHUX 3a7ad, YUYUTCS MPOBOAUTH
OKCIEPUMEHTHI, CTPOUTH (PU3MUYECKHE MOJIEIH, TPOBOIUTH PAacueThl M JIeNaTh OLEHKY IOrpem-
HOCTEM.

B npouecce uzydeHust AUCHUIUIMHBI YIEOHBIMHU LEISAMHU SIBIISIIOTCS. BOCTIPUSTHE YI€OHOH
uHpopMaluu O (QU3NYECKMX OCHOBAaX W MPUHIMNAX JIabopaTOpHOW paboThl, €€ YCBOCHUE,
3allOMHHAHUE, a TAK)KE CTPYKTYPUPOBAHKE MTOTyYSHHBIX 3HAHUH U Pa3BUTHE HHTEIICKTYAIbHBIX
YMEHUH, OpPUEHTHPOBAHHBIX Ha CHOCOOBI JEATENbHOCTH PENpPOAYKTUBHOIO XapakTepa.
[TocpeacTBOM HCIIOJIB30BAHUSI ATUX MHTEIJIEKTYaJIbHBIX YMEHHUM TOCTUTAIOTCS Y3HABaHUE paHee
YCBOEHHOI'0 MaTepHalla B HOBBIX CUTYallUsIX, IPUMEHEHHE aOCTPAKTHOIO 3HAHUS B KOHKPETHBIX
CUTYaIHsX.

JUist TOCTUKEHHUS 3TUX LeNlel UCIOIb3YIOTCS B OCHOBHOM TPAJUIIMOHHbIE HH()OPMATHB-
HO-Pa3BUBAIOIIME TEXHOJIOIMH OOYYEHMsSI C YUYE€TOM pa3IU4YHOIO COYETaHMs MACCUBHBIX (POpPM
(JIexmusi, 1a00paTOPHOE M MPAKTHUECKOE 3aHSATHE, KOHCYIbTAIUs, caMOCTosTeNbHas padoTa) u
PenpOAYKTUBHBIX METOAOB 00y4YeHHs (IIOBECTBOBATEIbHOE M3JIOKEHHE yueOHOW MH(OpMaInH,
00BSICHUTEIbHO-WITIOCTPATUBHOE M3JIOKEHHE) U J1a00paTOpHO-NPAKTUUECKUX METOJ0B 00yde-
HUSL.

VYHuBepcuter obecreueH HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOIO
o0ecrieueHus:

e o¢ucHbI maket npuinoxenuit Microsoft Office;

® [porpaMMHasl cUcTeMa Ui OOHAapy>KEHHsI TeKCTOBBIX 3aMMCTBOBAaHMU B y4EOHBIX M
Hay4yHBIX paboTax «AHTuIuiaruat.BY3».

10. Onucanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOMMOM Il OCYLEeCTBJICHUSA
0o0pa3oBaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Peanuzanus yueOHOro mpoliiecca OCyIIECTBISETCSA B CIIEHUAIBHBIX YU€OHBIX ayTUTOPHIX
YHHMBEpCUTETA I MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA, MPAKTUYECKUX 3aHATUH, jadopa-
TOPHBIX pa®oT, TPYNIOBBIX U MHAUBUIYAIBHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJIA U MpPOMe-
KYTOUHOH aTTecTalu. Bce ayauTopuu yKOMIUIEKTOBAHBI CIEIMATU3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CPEJCTBAMH O0YUEHHUs, CIY>KaIllUMHU UI IpeCcTaBlIeHus yueOHoll nudopmanuu
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Oonpiioit ayauropun. [lpu HE0OX0IUMOCTH O00YYAIOIIMMCSI TIpeAIaraloTcss HabOpbl IEMOHCTpa-
IIHOHHOTO O0OPYAOBaHMS M YUeOHO-HATIISITHBIX IMOCOOH, 00eCTIeunBarONe TEMATHIYCCKUE HJI-

JFOCTPAIHH.

CamocrosTenbHast paboTa 00y4YarOUUXCsl BBIMOIHIETCA B CIICUAIM3UPOBAHHON ayIuTO-
pum, KoTopas 00opymoBaHa y4eOHOU MeOeNbl0, KOMIBIOTEPHON TEXHHKOW C BO3MOXXHOCTBIO
nojkitoueHus k cetu «MHTepHEeT» 1 00ecreueHneM JI0CTyIa B 3JEKTPOHHYIO HH(OPMAaLIMOHHO-

obpazoBarenbhyto cpeay YIJITY.

EcTth momemenue i XpaHeHUus U MPOPHIAKTHYECKOT0 00CTyXKUBaHUSI yueOHOro 000-

pyAOBaHHUSL.

T

€00BaHU K ayINTOPUAM

HaumMeHoBaHue crienaabHBIX ITOMEIEHUN
Y TIOMCIICHUH JJIs1 CAMOCTOSITEIIEHOM Pa0OTHI

OCHAIIIEHHOCTH CIIEIHAIbHBIX ITOMEIIEHUI
Y TIOMEIIECHHI JJIs1 CAMOCTOSITEITBHOM PaOOThI

[TomenieHue A JEKUMOHHBIX U IPaK-
TUYECKUX 3aHATUHN, TPYNIIOBBIX U UH-
JUBUAYAIbHBIX KOHCYJIbTALUH, TEKY-
EN U MPOMEKYTOUHOU aTTECTAIlUH.

CroIbl, ayAUTOpHBIE CKaMbH, MeJoBasi focka. [lepenoc-
HOE MYyJIbTUMEINIHOE 000pyI0BaHHe (HOYTOYK, SKpaH,
MIPOEKTOP).

[Tomenienue i 1a00OpaToOpHBIX paboT

Jladoparopus «OnTuka u aTroMHas (PM3MKAa» OCHa-
IIeHa J1a0OpPAaTOPHBIMU CTOJIAMH M CTYJbSIMH, CIIEIYIO-
UM 000pYyIOBaHUEM: CHEKTPOPOTOMETP, MHKPOCKOI
CTEPEOCKONMUYECKH, MHUKPOCKON OHOJIOTWYECKHH, TIO-
Huometp, kommbproTep Celeron 633A, nudpoBoil BOJIBT-
MeTp, Au(dpaKIMOHHAs pelieTKa, miatgopMa ¢ Ja3epom,
TaHT€HC-TAJIbBAHOMETP, HCTOYHUK IIOCTOSHHOTO TOKa,
MYJBTUMETP, MPOBOJHUKH, KATYIIKH, OJOK HMHIUKAIIUU
U(PpPOBOH, BOJIBTMETP, aMIEPMETP, MULIMAMIEPMETP
(TIOCTOSIHHOTO M TIEPEMEHHOT0 TOKa), MHUJUIMBOJIBTMETP
(TIOCTOSTHHOTO M NEPEMEHHOT0 TOKa), (PyHKIMOHAIbHBIN
reHepaTop, ocimuiorpad, 1aTIuK JaBICHUSL

Jladoparopusi «MexaHUKa U MoJIeKYJsIpHAst PU3UKAY,
OCHAILIEHHAas Ta0OPaTOPHBIMU CTOJAMH U CTYJIbSMH, Clie-
OYIOUIMM 00OPYIOBaHHEM: JEMOHCTPALMOHHBIA CTOJ CO
LIKAJION TpPaHCHOPTHUPA, J1abOpaTOpPHBIE YCTAaHOBKH, KO-
neOmomuiics MasTHUK ¢ MH(paKpacHOW paMKoOM, MasT-
HUK (U3MUYECKUM, CITyCKOBOH MEXaHU3M C LU(PPOBBIM
CUYETYMKOM, MallliHa ATBYJa, MasiTHUK MakcBesuia, Ma-
arauk O6epOeka, cTeH ] 1TabopaTopHbIi

JlabopaTopusi «JIEeKTPHYeCTBO M MarHeTH3M» (KOM-
NbIOTEPHBIH KJIACC) OCHAIICH CTOJIAMH U CTYJBSIMH, pa-
004YMMHU MECTaMHM, OCHALICHHBIMU KOMIBIOTEPAMU C BbI-
XOI0M B ceTb VIHTEpHET U 2JIEKTPOHHYIO MH(POPMALUOH-
HYI0 00pa30BaTeNIbHYIO Cpedy M 00OpyIOBAHUEM: OBEP-
XeNI-TIPOEKTOp, JTa0OpaTOPHBIA TNPAKTHKYM (BUPTyallb-
HBII), KommbroTep (13 mT.)

Ilomerenns g caMOCTOSTEIHEHON
paboThI

Croubl, CTynbs, dKpaH, mMpoekTop. Paboume mecrta cTy-
JCHTOB, OCHAlICHBI KOMIIBIOTECpaMM C BBIXOJOM B CETb
WHuTepHEeT M 3NeKTpOHHYI0 HH(pOpPMAIMOHHYI0 00pa3oBa-
TEIbHYIO CPELy.

[Tomernienue i XpaHeHUs ¥ IPOPH-
JAKTHYECKOTO O0CTYKMBaHUS Y4eOHO-
ro 000py10BaHus

PaCXO,[[HBIe mMaTtepualibl 1JIA pEMOHTa H O6CHy>KI/IBaHI/I${
TeXHHKH. MecTta I XpaHCHUA O60py,Z[OBaHI/I$I
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