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1. Ilegb n muIaHUpPyeMble Pe3yJIbTATHI OCBOCHHS TUCHMILIUHBI (MO1YJIs1)

Lesbt0 OCBOEHUSI TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINX KOMITETCHIINHA:

OIIK-1. CnocoGeH HpUMEHSTH ECTECTBEHHOHAyYHbIE M OOLICHMH)KCHEpPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOT0 aHaJIH3a U MOJACIMPOBAHUS, TEOPETUUECKOTO M 3KCIIEPUMEHTAIEHOTO
HCCIIEIOBAaHUS B MPO(HECCUOHAIBHON JeATeIbHOCTH

PesynpTaTaMu OCBOCHHUS TUCIMILIUHBI SABJSIOTCS CIEAYIOIINE HHIUKATOPBI JOCTUKECHUS
KOMIICTCHLIUH:

NOIIK 1.1. Obnamaer HEOOXOJUMBIMU €CTECTBEHHOHAYYHBIMH M OOIIEHH)KEHEPHBIMU
3HAHUSMU JUIS UCCIIEAOBAHUS NH(DOPMAITMOHHBIX CUCTEM M UX KOMIOHEHT

NOIIK 1.2. Hcnome3yer (yHIaMeHTalbHbIE 3HAHUSA, IMOJyYeHHbIE B 00JacTu
MaTeMaTU4YeCKUX, €CTECTBEHHBIX U  OOLIECHMH)KEHEPHBIX HAyK B  MpodeccHoHaNbHOM
JEATeIbHOCTH
NOIIK 1.3. IIpumensier pyHaaMeHTaIbHBIE 3HAHU, TTOJIy4YCHHbIE B 00J1aCTH MaTeMaTHUECKUX,
€CTECTBEHHBIX U OOIIEMH)KEHEPHBIX HAYK Ul MOJICIMPOBAHUS M aHAIIN3A 3a7a4

2. OneHoYHbIe MaTepHAJIbl TEKYIEr0o KOHTPOJIs M KPUTEPUH OLlCeHUBAHUSA

Texymuii KOHTPOJIb TIO AUCHUIUIMHE OCYLIECTBISETCSA B TECUEHUE CEMECTPA M BKIIIOYAET B
ce0si BXOJHOW KOHTPOJb IMPENOAAaBATENEM CTENEHH IMOATOTOBICHHOCTH Ka)XJOTO CTYIECHTa K
BBITIOJTHEHUIO JIAOOPATOPHBIX padoT, JOMYCK K MPOBEACHUIO KCIIEPUMEHTA U TIPOBEPKY OTUETOB
o ytaboparopHbeiM padotam IIpu sToM npoBepsiercs chopmupoBaHHOCTb KoMmeTeHnuu OITK-1
B cooTBeTCTBUHU ¢ HHIUKatopamu goctuwxkenust MOIIK-1.1, UOIIK-1.2, MOIIK-1.3.
Opranusanus J1a0OpaTopHbIX padOT BKIIOYAET CAMOCTOATENBHYIO BHEAYIUTOPHYIO
MOJATOTOBKY CTYAEHTa K BBIINOJHEHUIO KaXAOHW OTAeNbHOW JabopaTopHOl paboThl B
COOTBETCTBMM C €€ MpOrpaMMOi B paMKaxX 4YacoB, BBIJCJICHHBIX HA CaMOCTOSITEIbHYIO
popaboTKy MaTepuana B mporpaMMme JUCUUTUIMHEL. [ HOArOTOBKM K Ja00paTOpHBIM paboTam
CTYZIEHTBI MOT'YT HCIIOJIb30BAaTh METOIMUECKUE Pa3pabOTKH mpernoiaBaTeneii kapeapsl oomei u
IKCMEPUMEHTATBHOU (U3UKH, pa3MelieHHble B cucteMe LMS Moodle nnu npencraBieHHBIE B
nedaTtHo (opme B naboparopuu. Meroandeckue pa3pabOTKU COJEpKAT TEOPETHUECKHE
MaTepHalibl 0 TeMe paboThl, METOIUKY MPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH Pe3ylbTaToB,
BOIPOCHI JUIsI CaMOKOHTpOJIS, TepeueHb Y4eOHOW JMTepaTypbl M pecypcoB ceTH WHTepHeT.
Kpurepuii onienkn 3ppeKTHBHOCTH CaMOCTOSATENFHONW pabOThl CTYIEHTOB (POPMHUPYETCS B XO1€
TEKYIEr0 KOHTPOJIS MPOLIecca BHIMOIHEHUS 3aJaHUi M OCYILECTBIISICTCSI HA OCHOBE Pa3IMYHBIX
croco0O0B B3aMMOJCHUCTBHS CTYJCHTA C MPEMNOaBaTEIIEM.

Ilpumep. Konmponwsnoie eonpocwt ona padvomot «Pacnpeoenenue Maxceennay:

1. Ckonpko MOJEKYN BO3AyXa B Ballell KOMHaTe MMEET CKOpPOCTb, B TOYHOCTU paBHyro 500
METpPOB B CEKYHNY?

2. B cocrossHMM TEPMOAMHAMHYECKOTO PABHOBECHUS KAaKMX MOJIEKYN OOJIbIIe: KOTOpbIE
JBMOKYTCSL BBEPX HIIM BHU3?

3. Kak 3aBHCHT IUIOTHOCTH pacrpeieieHus: TOUEK, H300paKaloLINX MOJIEKYIbI B IPOCTPAHCTBE
CKOPOCTEM, OT HaIlpaBJICHUA?

4. Ot 4ero 3aBUCHT IUIOTHOCTb paclpeAeIeHusl TOUEK B IPOCTPAHCTBE CKOPOCTEN?

5. Kak 3aBUCHUT BEpOSITHOCTH NOSIBIEHHS y MOJIEKYJBl KaKOTO-TO KOHKPETHOTO 3HAYEHMS X-
IIPOEKIIMH CKOPOCTH OT TOTr0, KAKYI0 OHA UMEET V-IIPOEKIUIO0 CKOPOCTH?

6. B uém cMbICI ycI0BUS HOPMUPOBKU?

7. Kak cBsizanbl (yHKIUU paclpeieleHuss MOJEKYN MO MPOEKIIMH CKOPOCTH U IO BEITHYMHE
CKOpOCTH?

8. Urto Takoe Hamboyiee BEpOSITHAs CKOPOCTh? CpeNHss CKOPOCTh? CpeniHss KBaJpaTHUHAs
ckopocth? Kakast u3 Hux Oosipiie?



10.
11.

Yem omnmmyarorcs rpaduku  (YHKIUMU paclpesieNeHus IO CKOPOCTSIM sl Pa3HbBIX
TemnepaTyp? A raza u3 6osee TSHKENBIX U 0oJiee TETKUX MOJIEKY?
Korna u 1711 Kakux BellecTB IPUMEHUMO pacipezaenenne MakcBemia o CKopocTsm?
Kak mocTpouTh rucrorpamMmy pacrpesieneHus o CKopocTsm?
Bonpocul 0na oonycka K evtnoinenuio 1adopamopHsix paoom
Lenb paGoTHhI.
Kakoe siBnenue nzyuaercs B pabore?
Kakue 3akoHbI H3y4arorcs B padore?
Kakue ¢puzndeckue BeIUYHHBI ONPEACTAIOTCS B padote?
BriBox paboueii hopmyibl.
Haznauenus npubopoB ¥ MPUHAIICKHOCTEH.
Onucanue 3KCIepUMEHTATbHON YCTAaHOBKH.
[TopsinoK BBIMONHEHUS paOOTHI.
Meroauka MpoBEICHUS U3MEPEHHUIA.

Texymuii KOHTpOJIb 3aKaHYMBACTCS MpHU chaye/3ammre paboT B BHIE O(POPMIICHHBIX

OTYCTOB.

Tpeobosanusn K cooeprycanuto omuema no 1a60pamopHol pabome

OT4er JOIKEH CONEPIKATh:
HaszBanue nabopatopHoit paboTHI.
Lenu u 3anaun paboThl (CHOPMYIUPOBAHBI B METOANYECKUX YKA3aHUSX).
[TpuGops! ¥ MPUHAICKHOCTH (TIPUBEACHBI B METOANYECKUX YKA3aHUSX).
Cxema 3KCIIepuMEHTAIBHON YCTAaHOBKH.
Pabouas ¢opmyna(el) (popMyasl, MO KOTOPBIM HPOBOJATCS pPAcCUeThl BEIMYHH,
OmpeneNnsieMblX B YIPaKHEHHUSIX Ja0opaTOpHOM paboThl, dYepe3 HKCIEPUMEHTAIBHO
U3MEpPEHHBIE BETUYHHBI).
Wnes merona (B HECKOJIBKUX IMPEIUIOKECHUAX PACKPBIBACTCS CYTh (PU3MUYECKHX SBICHUH U
IIPOLIECCOB, JISKAIUX B OCHOBE ITPOBOJUMOI0 SKCIIEPUMEHTA).
Tabnuua(sl), B KOTOPHIE 3aHOCITCS SKCIIEPUMEHTAIbHBIE U PacUeTHBIC JaHHbIC.
PacueTs! (IpUBOSATCS OCHOBHBIEC PACUYEThl 3HAYCHUH OIPEeieMbIX B paboTe BEJIMYMH U X
norpeurHocteit). Eciu B pabore ompenensercss HekoTopas (usnyeckas MOCTOSHHAS, TO
HEOOXO/JMMO  yKa3aTb  3HAUEHHUE, OINpPENEeNIEHHOE  AKCIIEPUMEHTAIbHO  (BKIIOYast
MOTPENIHOCTh), ¥ CPAaBHUTH €ro ¢ TaOIW4YHOU BenmuumHOW. Ecim mccnemyercs: kakas-in6o
3aBUCHUMOCTD, TO YKa3bIBA€TCSl XapaKTep ATOW 3aBUCUMOCTH, BBISBICHHBIH B 3KCIIEPUMEHTE
(MMHeMHas, SKCMOHEHUMANbHAs M T.A.), U TMPOBOJAUTCS CPaBHEHHUE C TEOPETUUYECKOMU
3aBUCUMOCTBIO.
BbIBO/IBI, B KOTOPBIX KpAaTKO M3J1aratloTcs OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTA UCXOS U3
€ro LeieH, IPOBOAUTCS UX aHAIIU3.

Tpeobosanun no oghopmnenuro omuema no 1a60pamopHoll padome
Otuér nomkeH OBITH BBINOJHEH AaKKypaTHO, HAa OTHETbHBIX JUCTaX MM B TETPAIH.
JlomyckaeTcst oQoOpMIIeHHE OT4YeTa, MOATOTOBIEHHOTO C MOMOIIBIO MPOTPAMMHOIO
oOecrieueHus, WM MPEICTaBICHUE OTUeTa B BUe (aiina.
IIpu ocdopmienun TaOIUIl JOJDKHBI OBITH yKa3aHbl OOO3HAYCHMS BEIUYMH U EAUHUIIBI
M3MEPEHUSI.
[Tpu mocTpoenuu rpaduka y KaxJI0i 0CH JOJDKHBI ObITh MOANKUCAHBI 0003HAUCHHS BEIMUNH
U eIMHUIBI WM3MEPEHHUs; MaciiTad J0JDKeH OBITh BHIOpAaH palMOHaNbHO; Ha Tpaduke
JOJDKHBL OBITH YETKO BHJIHBI AKCIIEPUMEHTANbHBIE TOUYKU; HE JIOIYCKAETCS COCIMHEHUE
TOYEK  JIOMAaHOW  KpUBOH, TpH  HEOOXOIMMOCTH Ha  TpapuKe  MPOBOJIUTCH
aNMpOKCUMUPYIOIIAs THHHUS.



— OkoHYaTeIbHBIN pe3yIbTaT AOJIKCH OBITH 3alMCcaH B COOTBETCTBHU C MPUHATBIMU
npaBUiaMH; o0s3aTeNbHA OIEHKAa MOTPEUIHOCTH MOJYYEHHOTO pe3ysibTaTa U COOI0ACHUE
[IPAaBUJI OKPYIJICHUS 3HAYCHUM ONIpENEIseMbIX B OKCIEPUMEHTE BEIMYMH U HX
IIOIPELIHOCTEN.

Kpumepuu ouenueanus pe3ynromamoe codece0osanus no 3aujume omyema no
6bINOTIHEHHOU 1a0opamopHoil padome:

K 3amure nmabopatopHoii pabOThI CTYAEHT JIOJIKEH:

— TMPelOCTaBUTh MOJHOCTbIO O(OPMIICHHBIH OT4YeT MO JabopaTopHOil paboTe ¢
3aIOJIHEHHBIMH TaOJIUIIaMH, TpapuKaMy, pacueTaMU U 3aKITI0UCHUEM;

— 3HaThb HEOOXOJUMBIN TEOPETUUECKUI MaTepua;

— yYMeTb KpaTKO paccKasaTh O COJICPKAHUU MPOBEJAEHHOTO UM 3KCIIEPUMEHTa U 000CHOBATH
BBIBO/IBI, C/ICJIaHHBIC B 3aKITIOUCHHH;

— BIIQJAETh CPEICTBAMHM TMOJy4YeHUss M OOpaboTKM HH(POPMAIMK: yMETh 3aluChIBATh
pe3yibTaThl U3MEPEHUH, CTPOUTH TpaUKU C Y4ETOM MOTPELIHOCTEH, MPOU3BOIUTH
BBIUMCIICHUS] TOTPEUIHOCTEH TMPSAMBIX W KOCBEHHBIX HM3MEPEHHWH,  aHATU3UPOBAThH
MOJIydEHHBIE PE3yIbTAThI U JA€TaTh BBIBOIbI;

— BCE OMBITHl JOJDKHBI OBITH IMPOBEACHBI B YCIOBUSX M PEXKUMaX, 00ECHEUHBAIOLINX
MOJIydeHHUE PE3YyJIbTaTOB M BBIBOJOB C HAaWOOJBLICH TOYHOCTHIO C YYETOM TEXHHUKH
0€30MaCHOCTH.

B coorBercTBMM € 3TUM INpHU MPOBEACHUM 3aKIIOYUTEIBHOTO KOHTPOJSA MOTYT
UCTIOJIb30BAThC KOHTPOJIbHBIE BOIMPOCHI KaK K BBIMOJHAEMBIM padoTaM J1abopaTopHOTO
IIPAKTUKYMa, TaK U K COOTBETCTBYIOIIUM pa3zeiiaM OCHOBHOM JUCLUIUIMHBL.

[To pe3ynbpraTram 3aIlIUTHI BBHITIOJHEHHOW 1a00paTOPHOI pabOTHl BHICTABISETCS OTMETKA
«BBITIOJTHEHO» B JKypHaJle ydeTa BBINOJHEHUS J1ab0paToOpHBIX paboT. OIeHKa «BBIIOIHEHO
O3HAyaeT BBIMIOJHEHHWE CTYJCHTOM BceX TpeOoBaHMU MO (opmMaM U CpoOKaM KOHTPOJS, IO
KPUTEPHSIM OLICHKH TEKYIIeH paboThl CTyeHTa

3. OneHo4Hble MaTepraabl UTOTOBOI0 KOHTPOJS (IPOMEKYTOYHON ATTECTALMHU) H
KPHUTEPUH OLleHUBAHUS

[TpomexyTouHas arrectanus (3a4eT) mo AucuuIumHe «OO0mui GU3NIECKUil MPaKTUKYM.
MonexynsipHasi pU3MKa» TPOBOIUTCS 0 3aBEPIICHUIO TIEpHO/Ia €€ 0CBOCHHUS (2 ceMecTp).

Crynentsl BeayT mnopTtdonuo (KOJUICKIHIO pPadOT), YTO SBISETCS OCHOBOW st
MPOBEACHUS MPOMEKYTOYHOM aTTecTaluy 1o aucuuiuiae «OOmmii Gu3ndeckuil mMpakTHKYM.
MonexkynsipHas ¢usuka». OleHKa 3a OCBOEHHE IUCIMIUIMHBI BBICTABISETCA MO pe3ylbTaTaM
OLIEHUBaHUs MOPT(HOIHO pabOT CTyeHTa, KOTOPOE BKIIIOYAET:
1) Brmonnenue o6s3arenbHOro  Habopa J1abOpaTOpHBIX pabOT B COOTBETCTBHHM  C
NPEIbABIEMBIMU TPEOOBAHHSIMHU.
2) YcnenrHyro 3aiuTy OTYETOB 10 J1a00paTOpHBIM paboTaMm.

OmneHka 3a AMCUUIUIMHY BBICTaBIsieTcs B (opmare "3aureHo'/"He 3auteno". OueHka

"3auTeHO" 03HAYaeT YCHEIIHOE OCBOCHUE AUCLIUTIIIHBI.

4. OueHoYHbIE MaTepUaJIbl st NpoBepKH 0CTATOYHBIX 3HAHMH
(chopMMPOBAHHOCTH KOMIIETEHLIMIA)

Jucuummna «OO0muid Gu3nyeckuii mpakTukyMm. MonekynsapHas ¢(U3uka» B yueOHOM
wiane OIIOIl «®ynnamenTtanbHas (u3MKa» MpuBs3aHa K JUCHUIUIMHE «MoJeKkynspHas
¢usukay, Bxoaauie B Moaynb «OOmas ¢usuka». OueHOUHbIE MaTepuainbl Ui NPOBEPKU
OCTAaTOYHBIX 3HaHMH 1O auctuIuiMHe «OOmMi Qu3nueckuii mpakTukyM. MomekyssipHas
¢u3uka» BXoIAT B HAOOp 3aJaHUi Uil IPOBEPKH OCTATOYHBIX 3HAHHH, C(HOPMUPOBAHHBIX IS
TUCUUIUTAHBIL «MoJiekynsipHast GU3nKay.



Nudopmanus o paspadboTunkax

HsaBpo Bepa ®enopoBHa, kaHauaaT (GU3MKO-MaTEeMaTHYECKUX HAyK, JAOLEHT Kadempbl
oOmeit u sxkcriepuMenTanbHOi Gusuku @O HU TT'Y.
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