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HACHOPT ®OHJIA OHEHOYHBIX CPEJICTB
M0 TUCUUIUTAHE (MOIYJIIIO)
«IIpakTukym no odmemy Kypey ¢pusuku (Hactpb 2. MoJieKkyasipHas (pU3HKa)»

O01He moJI0KeHus

®ona oueHouHsix cpeAcTB (nanee DOC) npenHazHaueH s KOHTPOJSI U OLECHKU
00pa30BaTeNbHbIX JOCTUKEHUM 00YYarolIMXCsl, OCBOMBUIMX MPOrpPaMMy YUEOHON AMCLMITITUHBI
MEXaHHKa MPOTrPaMMBI TOATOTOBKH CICHIUAINCTOB IO OakalaBpuaTy Hjsl CICIUATEHOCTH
03.03.02 dusuxka.

B pesynbrare ocBoeHUs Y4eOHOW JMCHUIUIMHBI MEXaHWKAa OOyYarOIIUKCS HOKEH
obnanate mnpenycMoTpeHHbiMH  DPI'OC  crnepylomMu  yMEHUSIMU, 3HAHMSIMH, a TakKxke
WCIIOJIh30BaTh PUOOPETEHHBIC 3HAHUS 1 YMCHHUS B IPAKTHYCCKON JACATEIBHOCTH U TIOBCEAHEBHOM
KHU3HHU.

B pesynbrate ocBoeHus aucuuitinHbl «IIpakTtukym no obmemy kypey dmuku (Hacts 2.
MOJIEKYJIsIpHAS buzuka)» bopmupyrores cleqyrolue (obmenpodeccruoHabHEIE,

npodeccuoHaIbHbIE) KOMIIETEHIINH 00yYaronerocs:
1) O6menpodeccuoHaIbHbIe KOMIIETEHIIMH BHITYCKHUKOB H HHAMKATOPBI HX

AOCTHKEHUSI
Konpl Copneprxanue [lepevens mIaHUpyeMBIX pe3ysbTaToB oOyueHus | Bun
KOM- KOMITETCHIIU 10 JUCLUIUINHE OLIEHOY-
METEHIH HOT'O
" cpeacTBa
OIIK-1 Crniocoben HOIIK 1.1. ITonnMaeT OCHOBHBIE ITPEICTABICHUS | Y CTHBIN
HOPUMEHSATh U TOHATHS XUMUHM, (U3MKH, AaCTPOHOMHH, | ONPOC
0a30Bble 3HAHUS | MATEMATUKU U JIPYTUX  E€CTECTBEHHBIX HAayK;
B 00JIaCTH | OCHOBHbIE 3aKOHbl XUMHU U  (U3UUECKUM
¢dusuko- JUCIIUIUIMHAM; OCHOBHBIE 3aKOHBI M TEOPEMBI 110
MaTeMaTHYECKNX | MATEMaTUYECKUM  JTUCLUIIIMHAM; OCHOBHBIE
U (vunn) | ompesneneHusl U TOHATHS OCHOBHBIX pa3/esioB
€CTECTBEHHBIX MaTeMaTHKH; OCHOBHbIE (DOPMYIIBI M TEOPEMBI
HayK B cdepe | OCHOBHBIX pa3JeIoB MaTEMaTUKH; OCHOBHBIE
CBOEH METOABl  pELIEHUs  MaTeMaTHYeCKuX  3ajad;
npodeccoHalb | OCHOBHBIE METObI PEILICHHUS 3JIEMEHTAPHBIX 33124
HOU [0 XUMUH, (PU3MKH M MAaTEeMaTHUKU; OCHOBHBIE
JIESITENIBHOCTH; OuosIoTMYecKue, XUMHUYECKHe U  (PU3HUEcKue
IIPOLIECCHI, IPOTEKAIOLIUE B JKUBBIX OpraHU3Max.
HMOIIK 1.2. Pemaer 3amaun Ha TpUMEHEHHE
AIIEMEHTApHBIX (QOpPMYNI XUMUM U (PU3UKH B
KU3HENIEATETbHOCTH; HCIOJIb30BATh Konnoxsu
IIPEJICTaBICHUsS] XMMHM B 337adax M pacdyerax | yMm
XUMHYECKOW  (PU3UKY; MIPUMEHATh  0a30BbIe
3aKOHbl ~MEXaHWKH, MOJIEKYJISpHOW  (pu3MKH,
AIIEKTPUYECTBA U MarHeTu3Ma, ONTHKU JUIs
Ka4eCTBEHHOI'O OINHUCaHUs OHOJOTMYECKHX U
(bu3HYECKUX MPOIIECCOB, MPOTEKAIOIINX B KUBBIX
OpraHM3Max; pelaTh 3aJa4yd Ha IPUMEHEHHUE
(GopMya OCHOBHBIX pa3/ieJlOB MaTEeMAaTUKU;
CO3/1aBaTh MaTeMaTUYECKHE MOJIENU IO (PU3UKE U
XMMHH; HUCMOJIB30BaTh (POPMYJIbI OCHOBHBIX
pa3zesioB MaTEMAaTUKU B IPUKJIAJHBIX 337a4ax U
pacyerax.




HNOIIK 1.3. Brnageer HaBbIKAMU pELICHUS
JJIEMEHTApHbIX 3aJad [0 XUMHUH U (U3MKe;
HaBbIKAMU aHaJIM3a U MCCIIEAOBAHUS XUMUUECKUX
Mojenel  XUMHYecKoM  (u3MKM;  HaBBIKAMHU
MCIIOJIb30BaHUs 3JIEMEHTAPHBIX METOJ0B XUMUU U
(bu3uKN IS pelIeHns 3a/1a4 XUMUYEeCKOH (pU3HKHY;
HaBbIKAMHU PELIEHMs 337a4 OCHOBHBIX DPa3/eiioB
MaTeMaTHKH; HABbIKAMH aHaJIM3a U UCCIIEIOBAaHUS
MaTeMaTHYECKUX Mojenell mo (u3uKe u XUMUH;
HaBbIKAMU MHTEPIPETUPOBAHUS MAaTEMAaTUYECKUX
PE3YJITATOB /sl PELIEHMsI IPUKJIAIHbIX 3a/1a4.

Huckyccu
A

2) Ipo

(l)eCCI/IOHa.TIbeIe KOMIICTCHIUMHU BBINTYCKHUKOB 1 HHAUKATOPLI UX 10

CTHKCHUSA

Kompr
KOM-
METCHIIN
u

Copnepxanue
KOMIIETEHIINI

Hepequb IJIaHUPYEMBIX PE3YyJIbTATOB O6y‘leHI/I$I
110 JUCHHMITIIMHE

Bun
OLICHOY-
HOT'O
cpencTBa

OIIK-2

Crnocoben
UCTIOJTb30BaTh
CIICIUATI3HPOB
AHHBIC 3HAHUS B
obnactu pu3nKu
JUII  OCBOCHHUS
POQHUITLHBIX
buznuecKux
JCITUTLTHH

HIIK 1.1. 3naer 6a30Bble U CrieIMATbHBIE KyPCHI B
obmacTi (UMK U JPYTUX E€CTECTBEHHBIX HAyK,
O0COOCHHO MaTeMaTHUYeCKOro ammapara (Qpusuku;
METOBI pelieHue MpodecCHOHATbHBIC 33/1a4d B
obnactu HAYYHO-HCCIIeI0BATEIbCKON u
MIPaKTUYECKOW JESTEIbHOCTH [0 HalpaBiIeHUE
GbU3MKY;  CIeMUAU3UPOBAHHBIE TEOPETUUYECKOE
3HaHHUE JJI1 OCBOEHUS NMPOMUIBHBIX (PUINYECKUX
JUCLUIUIMH U METO/la UX NMPUMEHEHHs B 00JIacTH
SKCIIEPUMEHTAIILHON U TEOPETUUECKON (PU3UKH.
HUIIK 1.2. OpueHtupyercs Ha HCIOIb30BAaHUE
TEOPETUYECKHUX, IKCHEPUMEHTATIBHBIX
CMELHMATU3UPOBAHHBIX 3HAHUH B 00J1aCTH (PU3HKH,
KOMIIBIOTEPHBIE POrpPaMMUPOBaHUE U (PU3UKO-
MaTEMaTHYECKHE  MOJEIMPOBAHUE  IPOLECCOB
NpPUPOABI MW HX METOJaX HCCIEJOBaHUS TIpU
OCBOCHUA NPOPUIBHBIX HUZNUECKUX JUCLUIUINH U
Hay4YHbIE UCCIIEI0BAaHUE;

KPUTHUYECKH IIEPEOCMBICINBATh  HAKOIUIEHHBIN
OMBIT, a  TaKXke  YMeeT  HCIOJIb30BaTh
CTeLMATU3UPOBAHHbBIE (PU3MUECKUX 3HAHUE IS
OCBOEHHUSI MPOQMIBHBIX AUCLUUIUINH, W3MEHATH
(mpu HE00XO0IUMOCTH) npoduis cBoEl
npodeccnoHanbHOM e TEIbHOCTH.

HUIIK 1.3. Bnageer MeTrogamMu MOWUCKAa HAyYHOM
nHMOpPMAllUM C HCIIOJIb30BAHMEM  Pa3IUYHbBIX
HCTOYHUKOB;

MeTogaMn ITAaHUPOBAHUA Hay4YHBIX
HCCJIEIOBaHMUIA;
a TaKkKe CITOCOOHOCTBIO HCTOJIb30BaTh

CTeLMAIU3UPOBAHHBIC 3HaHUS B 001acTH (U3UKU
UL OCBOCHHS  TPOPWIBHBIX  (DU3UUECKUX
JIACITUTIIHH.

YcTHBIT
onpoc
TecTrl

Huckyccun
s




T1IK-1 Crocoben HUIIK 4.1. 3HaeT OCHOBBI METOJa NpPENOJaBaHUs | Y CTHBIN
OCYILIECTBIISATh (U3HMKY, OCHOBHBIE MPUHIUIBI JESTEIBHOCTHOTO | OMPOC
NearoruuecKy | MOAXona, BUABI W TNPHEMbl  COBPEMEHHBIX
0 ICSITENIbHOCTD | MEJarornyecKux TEXHOJIOTH B 001acTu (U3UKH;

Ha OCHOBE | paboune TmporpaMMbl M METOIAMKH OOydeHUs
CHelHaTbHbIX (hU3KKY; HAyYHOTO MPEACTABICHUS O pe3yJibTaTax
Hay4HBIX oOpazoBanusi B oOmacTsax U3k, mOyTsX uX | TecTsl
3HaHUI MO0 | TOCTUKEHUS U CII0co0axX OILECHKHU.

npoQUIBHBIM HIIK 4.2. IInanupyeT ¥ NpoBOIUTH 3aHATUS IO
npeaMeram ¢u3uKe; HCMOIB30BaTh METOA M CpEICTBa
(IMcuuIuIMHAM, | MEIarorMueckoro MOHHUTOpPHWHIA, mo3BoJjstomue | Juckyccu
MOJTYJISIM) B | OLICHUTh CTENEHb COOPMHUPOBAHHOCTU y JETEH | o
paMKkax KayecTB, HEOOXOOUMBIX I  JajJbHEUIIEero
porpamMm o0y4eHHs U UX pa3BUTHUS O (PU3HKE.

OCHOBHOT'O HUIIK 4.3. Biageer HaBbIKAMA H METOHAMU
o0r1ero u | oOydeHusi, B TOM YHCII€ BBIXOSIIMMU 32 PaMKU
CpemHero y4eOHBIX 3aHATUH: TPOEKTHAs JEATEIBHOCTH,

o01ero 7a00paTOpHbIE  SKCIIEPUMEHTHI, MPAKTUYECKHE
o0OpazoBaHUs 3QHIATHS U T.II.

[1K-4 {Ikedob6en| Cro¢ 44.1.| IiTHecéder3uaer |(MIIK 4.1. 3naer ocuHpiiKsMerond CMocabi
OCYIIECTBIISIIGY I¢YTEIGABB IPEHOIEREATE | PENOIaBaHus ¢bu3uKn, PEyIIECT!
MeAarornyetryarPCHOBEKRYE | OCIONRABIRIIECKY | OCHOBHBIC INPUHIIUIG] [I¢aroru
1) I[G?[TGJII)HEI:JIZSHIGH'BWBC e TESFRICOGHIORT®) IS TEIFHOCTHOTO MO/AX0/1a, BUAB] [0 JesITer
Ha OCH@BE {1 OCHOBECMHA MPUEMEBDBE U IPUEMBbI CQBPEMEHHBIX Ha
cIienuaiabH [TeMErMMAHGOMKX | II€JarOTHUYECKUX TEX[HOJIOTMHA B {IleIcman:
Hay4YHBIX pEmayembIx  GusHrobracTu ¢bu3uKy; paboung HayuHBIX
3HAHUU IPBAPAMMBI  IIGH IPOTPAMMBI u METOAUKY BHAHUHI
npopHIbH DO HbIMI3H00yueHusT  GU3UKU; | HaydHOrq [Ipoduiib
npeMeTaN mpeAMETaNCTaBIIe INPRCMSBTEMYS  ((TIPEICTABICHUST O  pe3ysbraTaX [1pkun
(mucrumyHaMe IpapageRaHr 0 OpasaBaHmHaM(. 00pa3oBaHus B o0nacTax GU3NKHU| (AUCIIUTLS
MOJIYJISIM) | MOBY YX  BI[IVIDIKYJIAMAX ~ BCOYTAX ~ UX  JIOCTHPKEHUS ¥ MPAYJISIM
paMKax | paMKaXIoco0ax O CIpasudax OLIEHKH|, Crloco0axX OLIEHKH. pAMKaX
porpaMmM| mporp| 4. VilpKrpavdi2. [MIIK  4.2. Ilmagmpyer ¥ fiporpamn
OCHOBHOI'Q OCHOBHPOBOIUTE [IPOBORHDFO3AHATIIIPOBOAUTE 3aHATHS [10 (HU3UKe] PCHOBHOI
o0uiero | OOIMEIHEIOIB30ME OMMIRBOBATG METHCIIONL30BaTh METOJ |U CPEACTBY POIEro
CpEeIHEro | cpejn txuarorlﬂe [IEQENPIITOCCKOT0 | T1eJarOTHYeCKOr0  MQHUTOPHUHTA) £PETHETO
oOmrero OOILIETT3BOJISION [TOSBNEFBOIIINE  OI IIO3BOJISIOIINE OLEHUATHL CTEIEHH POIIETo
00pa3oBaHuaOpa3papms pOE COOpAEgBABAEHOCT CPOPMUPOBAHHOCTH | Y JeTel phpa3oBa

KauecTB, | KayecTB, HEOOX KauyecTB, HEOOXOOUMBIX  JIJIf
MagbHEHIIE fabHeHero oy nanpHemero oOydeHuss W X
Da3BUTHS TI PA3BUTHS 110 (HU3H Pa3BUTHUS IO (PUUKE.

UIIK 4.3.| AfiKeeh 3uds M HIGAkAMBIaeeT HaBpIKAMA Y
METOaMH |00y A ML B DYM: BETOM I OQYRICHYSI, B TOM YHCIIE
BBIX OISTILY MBI R @ ANIKM 1y 38 (PENIK D THEOMH X3d paMKU yUeOHBIX
BAHATHI: | BAHATUH: TMPOEK MPBEKTHAS [IPOEKTHAS]
e TeNIbHOCHBATEhHAIPATOY YEHNHES | J1aDOpaTOPHBIQ
DKCTIEPUMGHPRAITCP NSRRI C EPUNECKIRE, | [T[JaKTHYECKHE
BAHSTHS U [TRAHATHUS U T.I1. 3aHATUS U T.IL.




I1K-5

Crocoben
POCKTUPOBATH,
OpPraHu30BBIBATH
u
aHAJTU3UPOBATh
[eIarOrHYeCKy
10

JIESTENILHOCTD,
oOecrieunBas
ITOCJIEI0OBATEIbH
OCTh M3JI0KEHHUS
Marepuaia u
MEKTACIIUATIIINH
apHbIC CBSI3U
¢duzuku c
JPYTHMHA
JUCIUIUTHHAMHA

HUIIK S5.1. 3Haer OCHOBHBIC TEXHOJIOTHUH
IeJar oru4ecKoro npoiiecca i CHCTEMBI
VIPaBJICHUS YYalluXCsi BO BpeMs MPOBEICHUS
3aHSATUSS M 1O  M3JI0KEHHOMY  Marepuaia
(GU3UYECKUX MHUCHUIUIMH U WX B3aHMMOCBS3b C
JIpYTUMU JUCHHUILIMHAMHA c y4ETOM
NEJarorn4ecKnuX 3HAHUM, METOJOB CHCTEMBI
YOpaBJICHUS ydYalllUXCid TNpPH B3aHUMOCBSI3H  C
0OILIECTBOM.

HIIK 5.2. Pa3pabaTsiBaeT OCHOBHBIE TEXHOJIOTUU
MeJaroOrHYeCcKOro Mpoiecca U CUCTEMbI
YIIPaBJICHUS YUalIUXCs BO BpeMs IPOBEACHUS
3aHATHS U B )KH3HU U OOIIECTBE.

HIIK 5.3. Bnageetr cOBpeMEHHBIMU METOIaMH
YIPaBJICHUS M1€1arOTUYECKOr0 IIPoIiecca ¢ yueToM
COBPEMEHHOTO MEHTAJIUTETA U Pa3BUTHE
COBPEMEHHOTO O0IIIECTBA ISl OCBOEHUS MIPEIMETa
(bU3UKH MTPU TPOBEICHHUH 3aHATHE U IPUMEHEHUE
€€ 3aKOHOB B ITOBCEJIHECBHOM JKU3HH.

VYeTHbI
orpoc

TecTrl

Huckyccu
s

YpoBeHb M Ka4eCTBO 3HAHWK OOYYaIONIUXCS OLEHUBACTCS IO pPe3ybTaTaM TEKYIIETro
KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTALMU MO0 UTOT'aM OCBOCHUS JAHMCIUILUINHBI B
BHJIE 3aueTa (Ha 2 ceMecTpe).

Tekymuii KOHTpPOJb BKJIKOYaeT B ceOs BBITIOJIHEHHOTO

3aIHUTY 3aIUTY

nabopaTopHoi pabOTHI.

3amuTa paboTH MO CaMOCTOATENBHOIO pEIIEHHs HPOBOJUTCS JJI HPOBEPKHU
CIIOCOOHOCTH HCMHOJb30BaTh 3aKOHBI (HM3UKU IpPU aHAJIM3€ YCJIOBUSA [JJs OINUCAHUS
buU3nYeCcKUX ABJIECHUH.

3amura nabopatopHOi paboThI NPOBOJUTCS s BBISIBJICHUS
cOpMHUPOBAHHOCTH HABBIKOB JKCIUIyaTaluu npubopoB U 000pydoOBaHU s U
npoBeneHUss  (PU3MUECKOro  HIKCHEepUMEHTa, a TakXe YyMEHHUS  HPOBOJAUTH



CTaTHCTHYECKYI 00pabOTKYy pe3yJIbTaTOB IKCIEPUMEHTA.

BHUJIE 3aueTa Ha | cemecTpe.

HpOMe)KYTOLIHaH aTTecTanusa 1o UToraM OCBOCHHA AMCHU IIJIMHBI IIPOBOJUTCA B

3augeTr npeamnmojaaracT OTBET HAa TCOPECTHUYECCKHUE BOIPOCHI M3 IMEPECUHA BOIIPOCOB,

BBIHCCCHHBIX I10 BCEMY KYPCY. K MOMCHTY Caa4dM 3a4€Ta JOJKHBI OBITH 6ﬂarononquo

NpOWAEHBI peAbIAyIIne GOPMBI KOHTPOJIS.

Metonuka ¢GpopMUpOBaHUS PE3yIbTHUPYIOLIEH OLICHKH B 0053aTEIbHOM MOpPSIKE

YYUTBIBACT AKTUBHOCTb CTYACHTOB Ha 3aHATHUAX, NOCCIIACMOCTb 3aH$ITHI>'I, OLOCHKH 3a

3amuTy JabopaTopHBIX (MpakTUYECKHX) paborT,

3aJaHUui.

BBIIIOJIHCHUCEC

CaMOCTOATCIIbHBIX

KoMmuieKT BONIpocoB /il IMCbMEHHOH padoThl (0TBETHI HA KOHTPOJIbHbIE BONPOCHI) WU
AJis1 coOecel0BaHUS HA KOJUIOKBHYMAaX (110 OCHOBHBIM pa3/iejiaM IMCUMILVINHBI), 2 TAKIKe
JJIs1 HanMcaHue pedepaToB:

dopmupye OrneHOYHBIE CPEICTBA
Ne KonTponupyemeie pazaensl, MEBIE KomnuecTtBo Jpyrue olieHOUHbIE
n/m TeMbI, MOy U’ KOMIIETEH TECTOBBIX CpeAcTBa
A 3aJaHuN Bun KomuuectBo
Onpenenenue koddpdunuenta | OIIK-1 Ompoc 3
BSI3KOCTU BO3JyXa KallWLISPHBIM [K-2
1 METOJIOM TIK-1
IK-4
ITK-5
Ompenenenue OIlK-1 Orpoc 3
2 | YHUBEpPCAIBHOU ra3oBou gii
HOCTOSIHHOU IIK-4
ITK-5
Ornpenenenne NOBEPXHOCTHOE OIIK-1 Ompoc 3
3 | HATKEHHUE B XKHAKOCTA IK-2
[K-1
IK-4
ITK-5
OmnpenencHue OIIK-1 Ompoc 3
TEMJIOCMKOCTH TK-2
4 IK-1
KQJIOPUMETPA, K4
3aMOJIHEHHOTO paboueii | .5
KUAKOCTBIO
OmnpeienieHre TeII0EMKOCTH OIIK-1 Omnpoc 3
5 00pa3IoB MO U3MEPEHUSIM CHITBI I1K-2
TOKa, HAIPSDKEHUS, TEMIIEPaTyPhl IK-1
¥ BpEMEHHU HarpeBa o0pas3iioB [1K-4
ITK-5
ABTOMaTUUYECKOE OIlK-1 Ompoc 3
6 | YOpaBJIICHHUC HarpeBoMm gﬁi
KaJIOpUMETpa K4
I1K-5




N3mepenue terotel | OIIK-1 Ompoc
7 napooOpa3zoBaHus I1K-2
IK-1
I1K-4
IK-5

'Hanmenopanus pasienos, Tem, MoJIyJieii COOTBETCTBYIOT paboueii mporpamMme JUCIHTIIHHEL



Omnpenenenue koddpuimeHTa OIIK-1 Omnpoc 3
B3auMHOM nudpy3uu Bozmyxa u [K-2
BOJISTHOTO TIapa [K-1
I1K-4
I1K-5

Ornpenenenne U3MEHEHUS OIlK-1 Ompoc 3
g | PHTPOIMN IIPU ILIABJICHUH 0J10BA [1K-2
[K-1
[K-4
[1K-5

W3MepeHuss  TEIIonpoBOHOCTH OIlK-1 Omnpoc 3
BO3/IyXa TIK-2
IIK-1
[1K-4
I1K-5

10

N3y4eHue 3aK0H U3IyUeHHUE OIIK-1 Omnpoc 3
Credana-bonbimana [1K-2
IK-1
[1K-4
I1K-5

11

Onpenenenust KOd(UTCUCHTA OIlK-1 Ompoc 3
BHYTPEHHOU TPEHUH KUJIKOCTH I1K-2
meroaoM CTokca [K-1
[1K-4
ITK-5

12

Onpenenenus Cp/Cy —BO31yXa OIIK-1 Omnpoc 3
IK-2
IK-1
[K-4
ITK-5

13

W3yueHus 3aBUCIMOCTH OIIK-1 Ompoc 3
JIaBJICHUS Ta30B OT TEMIIEPaTyphl [K-2
[K-1
[1K-4
ITK-5

14

N3yuenus 3akoHa boiisa- OIIK-1 Omnpoc 3
Mapuorra [K-2
[K-1
[1K-4
I1K-5

15

Jpurarens Ctupmuara c | OIK-1 Ormpoc 3

16 | YHUBEPCAIIBHOW YCTaHOBKOM [IK-2

IK-1
Kobpa K4

I1K-5

METOAUYECKHUE PEKOMEHJIAIIUU AJIS OBYYAIOIIUXCA IO
OCBOEHMUIO JUCHUITJINHBI

W3ydenune AMCUUIUIMHBL IUCHUILTHHBI «lIpakTukym no obmemy kypcey ¢pusuku (Hacts 2.

MOJIEKYJIsIpHas (U3MKa)» OPraHU3yeTCs B BUJE JEKIUM, IPAKTUUECKUX 3aHATUN, TaO0OPaTOPHBIX
8



paboT u caMocTOoATENbHON PabOThHI. [IpoIOIKUTENBHOCTS U3yUEHUS TUCUUIUIMHGI - 1 cemecTp.
YpoBeHb U Ka4eCTBO 3HAHUN OOYYAIOIIMXCS OICHUBAIOTCS MO Pe3yIbTaTaM BXOJIHOTO

KOHTPOJIA, TCKYWEro KOHTPOJIA YCIIEBACMOCTH U HpOMe)I(YTOqHOﬁ arrecraguu 1o uToramM
OCBOCHU JUCHUIIIMHBI B BUAC 3a4CTa.

W3mepenus, 00paboTKa pe3ysbTaToB, OI[CHKA IMOTPEIIHOCTEeH M TEXHUKA 0€30MaCHOCTH
IIPY MPOBEICHUH JTA00PATOPHBIX Pa0OT:

1. Texuuka 0e30macHOCTH



Ilpasuna  mexnuku  6GezonacHocmu, nogedeHue CMYyOeHmo8 6  1abopamopuu
0208apUBAECM Sl UHCIMPYKYUAMU U 8BOOHOU Decedoll.

Opnnako, pabora B nr000i nabopatopuu (B yueOHOU abopaTopuu B MEPBYIO OYEpE/b)
npearnoiaraeT CoONMIOJCHHE HEKOTOpBIX NpaBwil. [Ipexxae Bcero, He0OXOIUMO COOIIOIATH
TEXHUKY 0€30I1acHOCTH.

OcHoOBHBIE 10/10:KeHUSI TEXHUKHU 0€3011aCHOCTH, CJIeAyIolue:

— coOawaeHue mNpaBMJI leKTpode3omacHocTH. B jmabopaTtopum MpoBeIEHBI
anekrpuueckue cetn — 2208. Bo Becex maboparopusax po3etku Ha 2208 00ecTOUNBAIOTCS €TUHBIM
MAKETHBIM BBIKJIIOYATEJIEM Ha AJIEKTPO-IIMTKE (B OOJBIIMHCTBE CIy4yacB — KPACHOW KHOITKOM).
[Ipu momagaHuy HAXOIAIMIMXCS B J1a0OpPATOpUU TOJ HAIpPsDKEHHE HEO0OXOAWMO HEMENJICHHO
00ECTOYNTh CETh HAXKATHEM BBIKIIIOYATENSI HA DJIEKTPO-IIUTKE (KPACHON KHOTKH). 3arpemiaeTcst
HKCILUTyaTHPOBATh HEUCIIPABHBIE PO3ETKH M PO3ETKU C BUAWMBIMU TTOBPEXKICHUSMH, TPOTaTh
OTOJICHHBIE MTPOBO/JIA, TPUKACATHCS K KIIEMMaM BKJIFOUEHHBIX JJIEKTPO-IIUTKOB;

— OCTOpPO’KHOe oOpalleHHe €O cTekJIoM. B maboparopusx (pu3mkum MHOTO 3JIEMEHTOB
000pYIOBaHUS CO3JIAaHO U3 CTEKJIA. DTO BCEBO3MOXHBIC TPYOKH, KPAaHbI, KOJIOOYKU M €MKOCTH,
TepMOMETpPHI U T.J1. OCOOEHHO, K 3TOMY OTHOCSATCSI CTEKJIIHHBIA COCY/I, COJIEPKAIIUI SOBUTYIO
pTyTh. [lo3TOMY TIpu OOpAaIIeHWU CO CTEKISHHBIMH MPUOOpaMH CIEIyeT COONIIaTh 0COOYIO
OCTOPOKHOCTB;

— BO3MOKHOCTH TOJIyYeHHSI TePMHYECKHMX O0KO0roB. B Hekoropeix paborax
MIPUCYTCTBYIOT HarpeBaTeIbHbIE MPUOOPHI, YTO BICYET BO3MOYKHOCTH TOIYYECHHUS TEPMHUECKUX
0KOT'OB TP HEOCTOPOKHOCTH;

— 3ampeniaercss CTABUTH HA padoyue CTOJIbI MpeIMeThbl He HMeKoIIe OTHOLIEHHS K
y4eOHOMY NpoLeccy: MOpTQesn, CYMKU. DTUM MOXKHO TIOBPEIUTh YCTAHOBKU U AJICKTPHUECKHUEC
PO3ETKH.

2. TpeboBaHUE U pErIaMeHT BBIIOJHEHUS J1JaOOPaTOPHBIX padoT

Pernament BbImonHeHUs Kaxaod nabopaTopHOi paboTel coOmromaerca. Kaxnmas
nabopaTopHas paboTa MpeycMaTpUBAET CJICTYIONINE ATAITBI:
1) moaroTOBKa K BBITIOIHEHUIO,
2) MOJTy4YEeHHUE JIOMYCKa K BHITIOJHEHHIO PaOOThI;
3) mpakTHYECKOE BBITIOJHEHHE (IKCTIEPUMEHT);
4) npenBapuTeabHas 00pabOTKa pe3yIbTaTOB;
5) odopmiieHue oruera;
6) 3amura 1abopaTopHON PabOTHI (IO OTYETY).

PaccmoTpum Kaxkplit STam Mo OTASTEHOCTH.

1. TloaroroBka K BBINOJHEHUIO. MOXXHO CKa3aTh, YTO TEPBBIA O3Tam SBISETCS
ornpeensonmm 3tanoM. [loaTomy, oT rIyOUHBI 10 HIMPOTHl TEOPETUYECKUX 3HAHUM CTYyJIEeHTa
MpsIMO 3aBUCUT BCE OCTaJbHBIE AJIEMEHTHI JlabopaTOopHOW paboThl. Bpewms, 3arpaueHHoe Ha
IIpeBapUTENIbHYIO MOATOTOBKY K J1a00opaTopHOil paboTe, onpeaenseT CTeneHb MIOHUMaHUs TOro,
9TO HAJO JAeJarh, KaK HaIo JenaTh, YTO MOYKHO IOJNyYUTh B MPOMEKYTOUYHBIX U KOHEUHBIX
pe3ynbTarax, Kak uX OIEHUTh, C YeM CPaBHUTH U T.A. Uem Ooubllie BpeMEHH YAENSET CTYICHT
MIPEIBAPUTEILHOW MOATOTOBKE, TEM MEHBIE BPEMEHH Yy HETO YXOAHMT Ha BCE TOCIEIYIOIIHE
3Tamnbl paboThl, T.€. ITOT MPUHUUN "OOPaTHON MPOMOPIHOHAIBHOCTH" OTHOCUTENIBHO TEPBOTO
sTama paboThl CO BCEMU OCTAJIBHBIMH dTaraMu JabopaTOpHOW paboTe W BCe CTYIEHTHI 0e3
WCKITIOUEHUS IOJDKHBI IPUICP)KUBATHCS TOTO MPUHITUTIA.

[TogroToBka, K  BBINOJIHEHHIO  JIAOOpAaTOpHOM  paboThl  Tpebyer  OOJbIIOi
CaMOCTOSITeNIbHON paboThl y cryAeHTa. YToOBl MOMOYb €My B 3TOM, B KaXIOW JiabopaTOpHOH
pabotre mpenocTaBisieTcss HeOomblas —Teopernyeckas uHpopmammui. Kpome  Toro,
HE0OXOUMO YWTaTh U OCBAMBaThb COOTBETCTBYIOIIME pa3Jesibl TEOPUH B yueOHMKaX U B
JEKIIMOHHBIX KOHCIEKTaX. M BCIO 3Ty TEOpPETHYECKYyl0 MOATrOTOBKY HAJ0 IPOBOAMUTH JI0
BBITIOJTHEHUST J1a00paToOpHOil pabOThl, YTOOBI XBaTalo BpPEMEHH Ui PEUICHHS BO3HUKILIUX
BOIPOCOB, T.€. CTYIEHT JOJDKEH 3apaHee O3HAKOMHTHCS C YCTAaHOBKOH, Ha KOTOPOH emy
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MPEJCTOUT BBINOJHUTH JIA0OPAaTOpHYI0 padoTy. JKenarenbHO MPAaKTUYECKOE O3HAKOMIICHHE C
YCTAHOBKOHW MpPEACTOSIIEH 1abopaTopHOil pabOThl MPOBECTH HA MPEABIIYIIEM 3aHATHU. Takum
o0pa3oMm, U3yueHHe TEOPHUH, METO/la U OMHCAHHE YCTAHOBKH JIaDOpaTOPHOIl paboOThI, MO3BOJIUT
CO3/1aTh CTYACHTY IpEeABapUTENbHOE MPEACTABICHUE IPEACTOSILEr0 H3KCIEPUMEHTa, T.€.
ONTUMU3HPOBATh JKCIEPUMEHT, BbIOpaTh HauOoliee palMOHAIbHBIA W YEeTKUl myTh ee
BBIIOJIHEHUS.

2. Jlonyck K BBINOJHEHUIO JadopaTopHoii padoTsl. [lepen kaxmoit paboToil CTyIeHT
JOJDKEH TOJIY4YUTh JONYCK K €€ BbIIOJHEHUIo. JlJIi 3TOro Hy»KHO OTBETUTh HA HECKOJIBKO
BOIIPOCOB IPENOAaBaTeNs [0 TEOPUH, METOY, YCTPOMCTBY U MPUHIUIY JIEHCTBUS YCTAaHOBKH,
X0y paboThl, T.€. JOJKEH 3HaThb OTBETHI HA CIEAYIOLIME TUIIMYHBIE BOIIPOCHI IIPHU ONpOCE Ha
nonyck: KakoBa 1ens padotei? Uto sBisieTcs 3amadeit ynpaxHeHus? UTto mpeacTtaBisieT co0oit
ycraHoBka? KakoBa cyTh MeTO[a, JIeXkalllero B OCHOBE 3Toi padboThl? Kak nmumryTcsi OCHOBHBIE
pabounie hopmynbl? UTo o3HauaeT Kaxblil mapamerp B padboueit popmyne? Kak ompenensiercs
KaXJIbI mapaMmeTp B paboueil popmyne? B kakux egumHunax uaMepeHus OyJeT B3AT KaKIIbIid
napameTp B paboueit popmyne? Kakyro nmocienoBaTenbHOCTh UMEET X0 pabOThI?

Onpoc Ha JOMYCK MPOUCXOAUT B YCTHOM Qopme. [lose TOro kak CTyAEHT MOIYyYUT
JOMycK (OTMETKa B MUCHMEHHOM BHJIE) WM YCTHOE pa3pelieHHe MperoaaBareis, OH MOXKET
MPUCTYIUTh K BBINOJHEHUIO paboThl. JlOMyCK SIBISETCS OTBETCTBEHHBIM 3JIEMEHTOM paOOThI,
KaK JJIsl CTYJIeHTa, TaK U JAJIs IpernoaaBarTess.

3. DKkcnepuMeHT WM BbINoJIHeHUe padoThl. [IpoBenenune ombita sBIsieTcs HamOolee
OTBETCTBEHHOI! cTagueil 1abopatopHoi paboThI, KOTOpas UMEET CIEAYIOLIUE IIeIH:

a) ompeieNICHNEe YUCIECHHOTO 3HAYCHUsI KaKON-IIn00 (pU3NYeCKOi KOHCTAHTHI,

0) ompeznenenue U3NYECKUX BEIMYUH, AJIS KOTOPHIX TEOPETUYECKH TPYIHO MOJYYUTH
pacueTHbIEe JaHHBIE;

B) IIPOBEPKA TEOPETUYECKOI'O BHIBOJA, KAaKOTO-THMOO 3aKOHa,

I) MOUCK (M3MUECKUX CBS3€M WM pacHIMpeHue o0JacTh NPUMEHEHUS H3BECTHOIO
(U3MYECKOTo 3aKOHA WU SIBJICHUS.

Hanee nepea yaeOHbIM PU3MUECKUM OIMBITOM CTaBATCS CIEAYIOIINE TPEOOBAHMUS:

a) B 7a00paTOPHBIX YCIOBUSX OIBIT JOJHKEH MMPOBOAUTHCS MTPU 00ecTIedeHnH HauboIbIIeH
TOYHOCTH U JOCTOBEPHOCTH HEOOXOANMBIX U3MEPEHUII;

0) pe3yabTaThl SKCIIEPUMEHTA JJOJDKHBI 1aTh OJIHO3HAUHBINA OTBET Ha YETKO MMOCTABJIECHHBIN
B JIaHHOM J1abopaTopHOi paboTe BOIPOC;

B) METO/IMKA SKCIIEPUMEHTA U €r0 MPAKTUYECKOE OCYILECTBIEHUE JTOJIKHBI MAKCUMaJIbHO
WCKJIIOYaTh BIIMSHNE BTOPOCTENIEHHBIX (PaKTOPOB;

') ONBIT JOJKEH MPOBOIUTHCS MPHU MOCTOSHHBIX YCIOBHUSAX WIJIM M3MEHATHCS 33JJaHHBIM
oOpazom. JlomkHa oOecneuuBaThbcsl MOBTOPSEMOCTH OIbBITA B IMOJHOCTHIO BOCIPOM3BOJMMBIX
YCIIOBHSX.

Bce yka3zanHble TpeOoBaHHS 3aJI0)KEHBI B JITAOOPATOPHBIX YCTAaHOBKAX, MpuOopax u
U3MEpUTENIbHBIX HHCTpyMeHTax. Ho MHoroe ompenensercs U TeM, Kak caM CTYJIEHT CJEIyeT
TpeOOBaHUSAM, TPEABABISIEMbIM K J1a0OpaTOpHOMY OIBITY. Poib mpenojaBaTesnst COCTOUT B
KOPPEKTUPOBKE, HANPABICHUH U KOHTPOJIE 3a JEHCTBUIMM CTYA€HTa U paboTOil mpuOOpoB.

VYueOHblil (pu3nUecKHil IKCIEPUMEHT O00s3aTeNIbHO MPOXOIUT Yepe3 Hu3MepeHue. B
(Gu3MYeCKOM ONbITE BO3MOXKHO npimMoe W  KocgewHoe wu3MepeHue. Ilpsmoe wnm
HENOCPEACTBEHHOE U3MEPEHHE, KOI/Ia YUCIEHHOE 3HAYEHNE U3MEPSAEMON BEIMYMHBI MOJTyYaroT
OpsIMUM  TOKa3aHUEM TMpubopa WIM HMHCTPYMEHTa, NPOrpaAyMpPOBAHHBIX B EIUHUIAX
U3MEpSAEMOM BEIMYMHBI. A KOCBEHHBIE HW3MEPEHMS, COCTOSIIIME B HENOCPEICTBEHHOM
M3MEpPEHUN OJIHOM, JIBYX WJIM HECKOJbKUX BEJIWYUH C MOCIEAYIOIIUM BBHIYUCICHHEM IO HUM
HEKOTOPOI KOHEUHOU OnpeessieMOl BEJTMUMHBI M TAaKOW CIIOCOO M3MEPEHUsT UCIIONb3YeTCs IS
U3MEPEHUS OOTBITMHCTBA (PU3UICCKUX BEITUYHH.

4. OOpaboTrka pe3yJbTaToB. JTa cragus JabopaTopHOW paboOThL, KOTOpas
COBMEIIAETCS] C OMBITOM U MPEJCTaBIIAET COOOM JBE CTaauu.
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[lepBast cramusi - STO mpeABapHUTEIbHAs ONepaTHBHAas 00pabOTKa pe3ylbTaTOB C
IIPUMEHEHUEM METOJIOB YCKOPEHHOM OLIEHKM pacyeToB /i IPAaBWIBHOCTH KOHEYHOIO
pe3yibTata IMPOBEJCHHOTO OSKCIHEPUMEHTa M €ro  yJOBJIETBOPUTEIBHOCTh  OLICHUBAET
IpenojaBaTesib IpPU MPEACTABICHUM €My IEpPBbIX '"pacCUMTAHHBIX" JAaHHBIX CTYJEHTA.
[TonmyuyeHHBIM NpenBapUTENbHBIM pe3yIbTaT 3KCIEPHUMEHTa MOXKET OLEHUTh U caM CTYJEHT,
ecii B paboTe ompezenseTcs U3BeCTHAsT KOHCTaHTa WM MPOBEPSETCS MPOCTONH TEOPETUUECKUN
BbIBOJ. /Il onepaTMBHOCTH NpPEABAPUTENBHON OLEHKH pe3yjbTaTa 3KCIIEPUMEHTa CTYACHTY
HE0O0XOIMMO OBIIQIETh MPOCTHIMU MPABHIIAMH U CIIOCOOAMHU MPUOIMKEHHOTO pacyueTa.

Bropas cragus - 3o 3Tan o0paboTKU pe3ysibTaToB, TPeOYIOMUI 1eTaJbHON U BBICOKOM
TOYHOCTH PAacC4YE€TOB BCEX IIPOMEXKYTOUHBIX M KOHEUHBIX pPE3YyJIbTaTOB, a TAKXKE pacyeToB
OMOOK Uil OOBEKTUBHOM OLIEHKM caMOW paloThl, e€e pe3yJbTaToB W HX aHaiu3a. OTa
Ipolelypa COBEpIIACTCS IOCJE S3KCIEPUMEHTa M TIOCie NpeABApUTEIBHOW O00pabOTKU H
onoOpenuss mnpenogasarens. TouHas oO0paboTka pe3ynbTaTOB OOBIYHO JeJaercss Iocie
SKCIIEPUMEHTA JIMOO BO BTOPOM IMOJIOBHHE 2-X YacOBOI'O JJaOOPATOPHOIO 3aHATHS, JIMOO mocie
3aHATHUS B CIIOKOWHOW 0OCTaHOBKE.

KagectBo u omeparuBHOCTh 0OOpa0OTKM pPE3yJNbTaTOB B 3HAYUTEIBHOW  Mepe
orpeneNaeTcss TakKMMH (DakTopaMH, KaK 4YeTKOEe 3HAaHHWE CTYACHTOM cucteMmbl enunun CU
(MexmyHapogHasi CHCTEMa EAMHUIl W3MEpeHUs (U3MYECKMX BEIMYMH (CM. MPHIIOKEHHS)),
YPOBHEM €ro MaTeMaTHYeCKOM MOJArOTOBICHHOCTH M CTENEHbIO BIAJAECHUS METOJaMU
YCKOPEHHOT'O pacuerTa.

5. Odopmienue ordyera. Ortuer mno jgabopaTOpHON paloTe SBIAETCS JOKYMEHTOM,
CBUJETEIBCTBYIOIIUM 00 SKCIIEPUMEHTE POBEACHHBIM CTYIEHTOM U PE3YJIbTaTax, HOJyUYEHHBIX B
nporecce 00paboTKU JaHHBIX (U3UUECKOrO OIbITa, 00 OLIEHKE 3TUX PE3yJIbTATOB M UX aHAJIM3e
cryaeHToM. Takum 00pa3oMm, OTYET SBISETCS MPOCTHIM BHJOM TEXHUYECKOH IOKYMEHTAIUH,
IPaMOTHOE COCTaBJIEHHE KOTOPOTO MPeACTaBIsAeT co00i 0JHO U3 KadecTB Oy IylIero HHXeHepa,
yMero1iero oopadarbiBaTh OMBITHBIE SKCIIEPUMEHTAIbHO-TEXHUYECKHE TaHHBIE.

TpeboBaHMs K OTUETY CIEIYIOLIHE:

- OTYET JIOJDKEH OBITh KOHKPETHBIM, JIJAKOHMYHBIM U TTOJTHBIM;

- OTYeT JOJKeH opopMIIAThCS Mo ¢GopMe (T.e. OHa MMEeT TUTYJbHBIN JIUCT, Ha3BaHUE
paboThl, 11e71b paboThI, CBECHUS O MPUOOpaxX U MPUHAJIEKHOCTAX, KPAaTKOE ONUCAHUE CXEM HITH
PUCYHOK YCTaHOBKHM (IO JK€JIaHUIO), KPaTKOE Mpe/ACTaBIeHUE MeTojaa padoThl (10 KeJaHUIO),
pabouue popmyIbl 6e3 BbIBOJA UK O€3 10Ka3aTeNbCTBa (IPOMEKYTOUHBIE U OCHOBHBIE), Ta0IMIa
CBOJHBIX P€3yJIbTAaTOB MPSIMbIX U KOCBEHHBIX H3MEPEHUH, PACCUNTAHHBIX OIINOOK, IPUMEPHI
HEKOTOPBIX PACYETOB U BHIBOJIOB);

- OTYeT JOJDKEH COCTABIATHCS KaXAbIM CTYAEHTOM OTAEIbHO U CaMOCTOSATENBHO,
HE3aBUCHMO OT TOTO, BBITTOJHSIICS YKCIIEPUMEHT B OJMHOYKY, B TIap€ WJIM B TPYIIE C APYTHMH
CTyAieHTaMH (pe3yJbTaThl IIPU 3TOM, Pa3yMeeTcsl, MOTYT COBMAIaTh);

- B OTUETE HE CJIeyeT IPUBOJUTH TEOPETUUECKOE BBEJIEHUE, BbIBOJ pabouel (hopMyIibl,
oipoOHOE ONMCaHUe YCTAaHOBKH, X0/1a pabOThI (BCE 3TO CTYAECHT JI0JKEH 3HATh J0 BHIIOJTHEHUS
paboThI U BO BpeMsl €€ 3alluThl);

- OTYET JOJKEH O(OpPMIIATHCA aKKypaTHO, 0€3 MCIpaBICHUN, TeKCT U HU(PBI MUITYTCS
PYUKOIA, a UepTeXHU, paMKH, 1 TaOIHILIBI YEPTATCS/PUCYIOTCS KapaHaIIoM;

- M0 KaXJI0W paboTe peKoMeHayeTcs o(popMIIsTh OTYET Ha OJHOM JIBOWHOM TETPATHOM
JMcTe (B KJIETKY) M MOCIIE 3allUThl OH OCTaeTCsl y MpernoiaBaTels;

- rpaduku >KenaTeNbHO BBINOJHATH Ha MUJUIMMETPOBOM Oymare, JOIMyCKaroTCs
HEKOTOpbIE OTKJIIOHEHHUS OT yKa3aHHBIX TpeOOBaHUM B BUE 0(OPMIIEHHUS OTYETOB HA OTJECIBHBIX
HECTaHJApPTHBIX JIUCTAaX, DJIEMEHTbl XYHOXKECTBEHHOro OQOpPMIEHHS] THUTYJIBHOTO JIUCTA,
U3MEHEHHsT B (opMe TpeajaracMblX B ONUCAHHMSAX TaONMUIl, MX palMOHAIM3alMsA. A Takxke
BO3MOJKHO OITyCKaHHE HEKOTOPBIX IIYHKTOB, €CIM OHHM IPOCTHI U OYEBHIHBI.

Bonbmioe BHMMaHue yaemnsieTcs BBIBOAAM, A€ CTYICHT JOJDKEH CaMOCTOATENBbHO U
KpaTKO U3JI0XKUTh CBOE 3aK/IIOUEHHE O IIPOBEACHHONW paboTe U JAOJKEH COJepKaTh CIEIYIOHe
BBIBOJIBL: 1) OTHOIIGHHE CTYAEHTa K METOJY, JIe)KAIIeMy B OCHOBE pabOThl, U K YCTaHOBKE; 2)
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OLIEHKY TOJIy4E€HHBIX pe3yJIbTaToB; 3) yKa3aHHE HAa UCTOYHHUK BO3MOKHBIX OIIMOOK M IyTH HX
ycTpaHeHus; 4) MpeIoKEeHUS CTyICHTa 110 COBEPILICHCTBOBAHHIO (MJIM M3MEHEHHUIO) METO/1a WU
YCTaHOBKH.

Otuersl 1O J1A0OpaTOpHBIM paboTaM TMOCTE 3alIMTHI, IPENOAaBaTEeNIb XPaHUT Ha
Kadenpe.

6. 3amura JadopaTopHoii padoThl. DTO 3aBEPUIAIOIIMI dTal Ka)XI0H J1abopaTopHON
pa0oThl Hamero npaktukyma. Kak mpaBuio, oH sIBISI€TCS CII€ACTBUEM U IPSIMOM 3aBUCUMOCTbIO
TOOPOCOBECTHOCTH M CEPHE3HOCTH MOJIX0AA CTYACHTA KO BCEM MPEIbIIYIIUM dTaraM padoThL.

Ha 3amurte nabopaTopHoii paOOThI CTYACHT JOJDKEH: a) MPEACTaBUTh OTYET; O0) yMETh
OOBSICHATh KaXAbI TMapaMeTp M KaXIblid pe3ynbTaT; B) OTBETHTh Ha IIOCTaBJICHHBIC
IIPEroiaBaTesieM BOMPOCHl MO0 TEOPUH, METONY, XO1y PabOThl, ONMCAHUIO YCTAaHOBKH, pacdeTy
MIPOMEKYTOUYHBIX M KOHEYHBIX pE3yJbTaTOB, PacyeTy OIIMOOK, MO BBIBOAAM; I') OOBICHUTH
rpadukmu.

PaGora cumTaercs 3amMIIEHHONM B Cilydae YJIOBJIETBOPHTEIBHBIX OTBETOB Ha
[IOCTaBJIEHHBIE BOIPOCHI. B cilydae kauecTBeHHOM pabOTHI CTYJIEHTa Ha BCEX MPEAbLIYIUX 3Tanax
Y TIPEJICTABIICHHS COOTBETCTBYIOIIETO BCEM TPEOOBAHUSAM OTUYETA B CPOK (TI0 rpaKy 3alTUThI) T
JIOCPOYHO, 3alUTa pPabOThl MOKET OBITh OMNyILEHa, T.€. CTYIEHT MOXET ObITh OCBOOOXIECH
MperoiaBaTeNieM OT 3TOro 3Tana U paboTa 3a4MTHIBACTCS aBTOMATHYECKH C OTMETKOM B OTYETe.
Bpewms, 3aTpaueHHOE CTy/I€HTOM WJIM I'PYIIION CTYIEHTOB Ha 3aIUTy Jr000# 1abopaTopHOi paboThl
IpakTUKyma (IO perjiaMeHty oT 5 10 15 MHHYT), B OCHOBHOM 3aBHCHUT OT HEr0 CaMoro u
OIIPEAEIIAETCS KAYECTBOM €r0 IOATOTOBKHU.

CoBerbl A cTyaeHTa. /s ycrnemHoro mpoxoxAeHHs 1a0opaTOpHOro IMpakTUKyMa
CTYIEHTY IIPEUIaratoTcsi HEKOTOPBIE COBETHI:

1. I'naBHOE BHUMaHWME - BCECTOPOHHEHN MOATOTOBKE K BBITIOTHEHHIO JIA00paTOpHOM paboThL. DTOT
3Tan paboThI MEPBLIH U ONpeeNAIoIINi Bce ocTanbHoe. [11oxas moiroToBKa NpuBOIUT CTYAEHTA K
ropaszio 0osbllel MoTepU BPEMEHHU, YeM Ka4eCTBEHHAsI U CO3HATEIIbHAsl.

2. Yerko onpeaenute 1is ceOs 11e1b BCeil pabOThI M OTAENBHBIX €€ YIPaKHEHHH.

3. Paz0bepurech 10 KOHIIa C METOIUKOW AKCHEPUMEHTA M C YCTAHOBKOW IO BBITOJHEHHS
paboTsl. OcyIeCTBUTE MBICICHHOE IPECTABICHUE BCEX MPEACTOSIINX ONepaiuil.

4. BpIsICHUTE /10 KOHIIA ¥ KOHKPETHO, YTO U B KaKOH MOCI€0BATEIbHOCTHU MMPAKTUYECKH HAJ0
OyZeT U3MEepUTh U pPaccuuTaTh. ITO CIKOHOMUT BPEMsI BHIMOJIHEHUS U CHIENAeT MPOLEecC
BBITNIOJTHEHUS CO3HATENIbHBIM.

5. [IleitaiiTech pa3oOpaThCsi BO BCEX BOIPOCAX TEOPUU M OMbITA CaMOCTOSATENbHO. Takoi
MOJIXOJI CTYZIEHTa K paboTe CO3/1aeT HaJIeXKHbIE U JIOJITOBPEMEHHBIE 3HAHUS.

6. Ilepen HauanoMm ombiTa yOeUTECH B HAJIS)KHOCTH U MTPABUILHOCTH MIOKAa3aHUH MPUOOPOB U
UHCTpyMeHTOB. CrieiuTe 3a BOCIPOU3BOIMMOCTBIO OCHOBHBIX YCIIOBHM 3KCTIEPUMEHTA BO
BCEX OIBITaX.

7. TloarotoBky K BBIMOJIHEHHIO pabOThl HAYMHAKNTE 3a Helear0. DTO MO3BOJIUT YCTPAHUTH
BCE€ HESICHOCTU TEOPUU U OTbITA (CAaMOCTOATEIBHO 110 PEKOMEHIyEMO JIUTepaType Ui ¢
IIPEIOIaBATEIIEM).

8.  OdopmusiiTe oT4eT cpasy MOCIe BRITOTHEHHS J1a00paTOPHOTO dKcrepuMenTa. OTcpouka
CTHpAeT U3 NaMsITH MHOTHE JIETAJIN OIbITa U TPeOyeT OCMBICIICHHUS PE3yJIbTaTOB 3aHOBO.

9. [IlpexacrasmsiiTe paboOTy K 3aIIUTe TOJHKO TOCIE pa3dopa BceX BO3ZMOKHBIX BOITPOCOB IO
TEOPUU U IKCIIEPUMEHTY.

[Ipy BBIMONHEHUH BBINIEU3TOKEHHBIX TPEOOBAaHUM U CIIEJOBAHUM TPEIJIOKEHHBIM
COBeTaM J00YyI0 J1abopaTopHy0 padoTy HaIIEro MPAaKTUKyMa MOXKHO BBIIIOJHUTH, O(POPMUTH U
3alUTUTH 3a 00Jee KOPOTKOE BpeMms, Jake 3HAUMTEIbHO Oojiee KOPOTKOE, YeM OTBOAMTCS IO
1axy!

Ecnu npu 3TOM CTyAeHT yOeXJeH, YTO KadeCTBEHHasl MOATOTOBKA U BBIIIOJHEHHE BCEX
3TANoB MO KaXXIOW J1a0opaTOpHOil paboTe mapayjieNbHO BEACT K HAJACKHOMY YCBOCHHUIO Cpasy
HECKOJIBKMX BOIIPOCOB M3 TEOPETUYECKOTO pa3fiend, BBIHECEHHOIO Ha JK3aMEH, TO U3 MPOCTHIX
cO00paKeHUI SKOHOMUHU BPEMEHH U MOBBIIIEHHUS KaueCTBa CBOEH MOJArOTOBKH CTYAEHT JOJKEH
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YBUAECTh B TaKOM MOIXOJEe K PadOTe MpH BBIMTOJHEHUU (UINYECKOTO MPAKTUKYMa MPSIMYIO
3aMHTEPECOBAHHOCTh. TaKoi e MOAX0/ KO BCEM JIAOOPATOPHBIM paboTaM - 3TO UX JIOCPOYHOE
BBINOJIHEHHUE U JIOCPOYHOE TIOTYUYCHHUE 3aUeTa.

CtpemiieHHe CTyACHTa K JOCPOYHOMY M KadeCTBEHHOMY BBITIOJHEHUIO paboT u
onepexeHuto rpaduka (MHIUBUAYAIBHOTO 3aJaHHs) TPUBETCTBYETCS W MOOIIPSCTCS
IpernoaBaTesieM, KOTOPhIM JOHKeH UATH HABCTPEUYy TaKOMY CTYACHTY W CO3/1aBaTh IS HETO
ONaroMPUSATHBIN PEKUM pabOTHI TSl JOCPOYHOTO 3aBEPIICHUS MPAKTUKYMA.

CTyzeHT, He BBIIOJIHSAIONMINHN BBIIICYKa3aHHBIX TPEOOBAHMIA TI0 IOMYCKY, OOPMIICHHIO U
3alIUTe OTYETA, MOMAIACT B YHCIIO OTCTAIOIINX U OCJIOXKHSIET BOIIPOC CBOEBPEMEHHOTO ITOTYYCHUS
3ayera.

3. H3mepenus u o6paboTka pe3yIbTaTOB U3MEPEHUI

Kak u3BecTHO M3MepeHHne (pU3MUECKUX BEIMUYUH SIBJISAIOTCA HENOCPEICTBEHHOM 3anaueit
¢usnveckux sKcnepuMenToB. OnHako u3MepeHue GU3NIECKUX BEIMYUH, KaK Obl TIIATEIHLHO HE
BBINOJIHSAJIMCH, BCEIJIa MOJYYaroTCsd C HEKOTOPBIMU MOrpelHOCTsIMU. KpoMe Toro, pe3ybTarsl
OIbITa WM HAOJIOIeHUS B OOJIBIIMHCTBE CIy4yaeB MPEACTABISAIOT cOO0N HAOOp CTaTUCTUYECKUX
JIAHHBIX, KOTOPbIE HEOOXOUMO YMETh MPaBUIIbHO 00pabaThIBaTh U UHTEPIPETUPOBaTh. O1HAKO
3TO Kacaercsi, He TOJBKO (PU3MUECKOr0 SKCHEPHUMEHTA, HO M JII0OOH HayKH, OIepHpYyIOIIei
KaKMMHU-JINOO0 3KCIIEPUMEHTAIbHBIMU JaHHBIMU.

Crenyer cka3aTh, YTO aHAJIM30M M OLEHKON MOTPEIIHOCTEN 3aHUMAETCS IIPEAMET TEOPUU
omnOoK, a Teopueil 0OpabOTKM pe3ysbTaTOB WIM CTATUCTUYECKMX IaHHBIX paccMaTpUBaeT
MaTeMaTHYecKasi CTaTUCTHKA. A yMEHHE padoTaTh C MOTPEIIHOCTSIMH (OMHMOKaMu), SBISETCS
BaXHOHN YacThIO JIIOOOr0 y4eOHOro MM Hay4HOI'O SKCHEPUMEHTa Ha BCEX €ro sramax. Takum
o0pa3oMm, TpH TOATOTOBKE M NPOBEIECHUH OHKCIEPUMEHTAa HEOOXOJMMO 3HATh TOYHOCTD
UCHOJb3YEMBIX MPHUOOPOB, YMETh HAXOJUTh MYTH BO3MOKHOTO YMEHBILICHHS OLIMOOK, pa3yMHO
OpraHM30BaTh U3MEPEHUS U IPABUIILHO OIIEHUBATh TOUHOCTb MOJy4YE€HHBIX 3HaueHni. OTcro/1a Ha
sTane o0pabOTKU Pe3yIbTaTOB BOSHUKAET HEOOXOIMMOCTh NEPECUNTHIBATh BO3MOXKHYIO OIIHOKY
B KOHEUHBIX pe3yJIbTaTax IO MU3BECTHBIM OLIEHKAM MOrPEUIHOCTEN B MCXOJAHBIX JAaHHBIX. A Ha
JTane MHTEPNpEeTalud pe3yJbTaToB 3KCIepUMEHTa 0e3 3HaHMA TOYHOCTH MPOBEAEHHBIX
u3MepeHuil U 0e3 MpaBWIbHOM CTAaTHCTUYECKON OOpaOOTKM HEBO3MOXKHO JI€JIaTh XOpOIIUE U
00OCHOBAaHHBIE BBIBOJBI. 3/1€Chb NPUBOJUM JIMIIb KPaTKyr0 HH(OpMAIUIO caMbIX 0a30BbIX
MOHATUM TEOpUH OIMOOK M O00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX, HEOOXOAWMBIX JUIS
poBeieHus 1abopaTopHOi paboThl B yueOHOM (uznyeckoit taboparopun. st 6osee riaybokoro
M3YYEeHHMsI JaHHOTO MPEeAMETA U Pa3bsICHEHUS HEMOHITHBIX MOMEHTOB PEKOMEH1yeM 00paliaThCst
K CIIELUAIbHBIM PYKOBOJICTBAM.

4. VI3aMepeHus U UX NOTPEIIHOCTU

B ¢usnueckux mabopaTopHbIX paboTax W3MEPSIOTCS pa3IUyHble (PU3NUECKUE BETHUMHBI
Y 3TU U3MEPEHHsI B OCHOBHOM OBIBAIOT JIBYX BHJIOB: NMPSIMbIE U KOCBEHHBIE.

[Tpu psSIMBIX H3MEPEHHSIX OTIpeIeisieMast BeJTMUYNHA CPAaBHUBACTCS C SIAMHUIICH N3MEPEHUS
HETMOCPEJCTBEHHO, WM C IOMOIIBI0O H3MEPUTEIHOrO0 MpUOOpa, MNPOrpaaydpOBaHHOTO B
COOTBETCTBYIOIIMX eIUHHIIAX. Hampumep, Maccy Teira MOKHO HAaTH C TIOMOIIBIO BECOB, JITHHY
M3MEPUTH JINHEHKOMH, a BpeMs - CEKYHIOMEPOM U T.II.

A TIp¥ KOCBEHHBIX M3MEPEHHUSX OIpe/elsieMasl BeIMYNHA BBIYUCISETCS U3 PE3yJIbTaTOB
OpSIMBIX HW3MEpPEHHWH JApPYTruX BEIWYHH, C KOTOPBIMH OHa CBsi3aHa (DYHKIIMOHAIEHOW
3aBUCUMOCTBI0. Hanpumep, HaxoxieHHe 00bEMa Tea 1o ero JUHEHHBIM pa3MepaM, HaX0xkJIeHUe
TUIOTHOCTH TeJla TI0 M3MEPEHHBIM Macce W 00BEMY, pacuéT CONMPOTHUBIICHHUS MPOBOJHHUKA IO
MOKa3aHUAM BOJBTMETPA M aMIIEPMETPA, ONPEAeTICHHE CKOPOCTH 10 U3MEPEHUIO JITUHBI TyTH U
BPEMEHH U T.JI.

Lenpio caMOCTOSITENBHON pabOThl 0OYYAIOUIMXCS MPU U3YYEHUH HACTOSIIEH ydeOHOH
TMCLUUIUIMHBI SABIISIETCS BHIPA0OTKAa UM HaBBIKOB paOOTHI ¢ HAyYHOU U yueOHOM ITuTeparypoil, a
TaKKe Pa3BUTHE y 00YUAIONINXCS yCTOWIUBBIX CITIOCOOHOCTEH K CAaMOCTOSTEIbHOMY H3Y4YEHHUIO U
00paboTKe MOTY4YEeHHOH HHPOPMALIUH.
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B mnpomecce camocTosTeNnbHOM pabOThl O0yYaroIIUiiCsl JOKEH BOCIPHUHUMATH,
OCMBICIIUBATh W yIAYONATH MOJNy4aeMyl HWH(GOPMAIUIO, peliaTh TNPAKTHUYECKUE 3aadu,
MOArOTAaBIUBATh JOKIAbl, BBIMOJIHATH JOMAIIHUE 3aJlaHusi, OBIJIaJeBaThb MNPOGECCHOHATBHO
HeoOXoIuMBIMH HaBbIKaMH. CaMoCTOsATeIbHAs padoTa 00yJaronierocss BeChMa MHOTOOOpa3Ha 1
cofiepkatenbHa. OHa BKIIOYAET CIeAYIONINe BU/IbI 3aHATHI:

- CaMOCTOSTENbHBIA MMOAOOp, W3YYCHHE, KOHCIEKTUPOBAHME, aHAIW3 Yyd4eOHO-
METOJIMYECKOM U HAYYHOU JUTEepaTyphl, NEPUOANUECKUX HAYUHBIX U3/IaHUH,

- WHAMBHJYyaJIbHas TBOpYecKas padoTa MO OCMBICICHHIO COOpaHHON WH(pOpPMAIUH,
MIPOBEJICHUIO CPABHUTEIBHOTO aHajM3a M CHHTE3a MaTepHalioB, IOJYYEHHBIX W3 Pa3HbIX
HMCTOYHUKOB, HHTEPIPETAIIUU HHPOPMAIUH, BHITIOJTHEHUE IOMAIIHUX 3a/IaHUN;

-3aBEPIIAIOLINI 3Tall CaMOCTOSATENbHON pabOThI

- MOATOTOBKA K CJade dK3aMeHa MO AMCIUIUIMHE, MpeArojararonias UHTETpalulo U
CUCTEMAaTH3alMI0 BCEX MOMYUYEHHBIX MPU U3YUCHUU YUeOHON AUCUIUIIIMHBI 3HAHUH.

Onpoc — 3TO BBIICHEHHWE MHEHUS COOOIIECTBA IO TEM HJIM UHBIM Borpocam. [1o utoram
OIpoca MOTYT ObITh U3MEHEHBI HJIM OTMEHEHBI CYIIECTBYIOIINE TNO0 MPUHATHI HOBBIE MpaBUia U
PYKOBOJICTBA (32 UCKJIFOUCHHEM IIPOTHBOPEYAINTUX OOIIMM IIPUHIIUIIAM IIPOCKTA).

Ormpoc CTyI€HTOB MPOBOJAMUTCS C LENbIO:
— CHCTEMAaTH3allMH U 3aKPEIUICHUS MOJIYYeHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX

YMEHHH CTY/ICHTOB;

— yrinyOJieHUs ¥ pacHIMpPEeHUs] TEOPETUUYECKUX 3HAHUM;

— (¢dopMUpOBaHUS YMEHHI UCTIOIB30BaTh CIPABOYHYIO U CIICHUAIBHYIO JIUTEPATYPY;

— pPa3BUTHS [MO3HABATENBHBIX CIOCOOHOCTEH U aKTUBHOCTH CTYJICHTOB:

— TBOPYECKOW MHUIMATHUBBI, CAMOCTOATEIHHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

— (GOpMHUPOBAaHUS CAMOCTOSITENILHOCTH MBIIIICHHSI, CIIOCOOHOCTE K CamMOpa3BUTHUIO,
CaMOCOBEPIIIEHCTBOBAHUIO U CaMOpealIn3alliu;

—  Pa3BUTHS UCCIICIOBATCIHLCKAX YMCHH.

TpebGoBaHue K ONpocy:

— TOYHOCTH OTBETA Ha IIOCTABJICHHBIN BOIIPOC;

— (opmynupoBka neneit u 3aga4 paboThI;

— packpeITHe (OTMpeleseHrne) pacCMaTpUBAEMOro TOHATUS (OmpenaeneHus, MPoOJIeMBl,

TEepMHHA);

— YeTKOCTh CTPYKTYphI paboThI;
—  CaMOCTOSITENIbHOCTb, JIOTHYHOCTh U3JIOKEHHUS,
— HaJM4ue BHIBOJOB, CICTAHHBIX CAMOCTOSTENBHO.

Kpurepuu onieHKH 1o onpocy:

Otmetka «5». BBICTyIIeHHE BBINOJIHEHO B TMOJHOM OOBEME C COONIOACHHEM
HE0OXO0aMMOM mocieoBaTelbHOCTH. PaboTa cOOTBETCTBYET TPeOOBAHUIO.

OtmeTka «4». BeICTyTIIeHHE OTBeUaeT MPEeAbIBICHHBIM TpeOoBaHuAM. JlomycKkatoTces oT-
KJIIOHCHHSI OT HEOOXOAMMOM MOCIICI0BATEILHOCTH BHIMIOTHCHHSI, HE BIUSIONINE HA TPaBUIBHOCTh
KOHEYHOT'O pe3yJbTaTa.

Otmetka «3». Yyamuecss MOKa3bIBAlOT 3HAHHWS HE B IOJHOM MEPE M UCIHBITHIBAIOT
3aTpyIHEHUE MPU PEUICHUH 3a/1a4.

OTtMmeTKa «2» BBICTABISICTCS B TOM ClIy4ae, KOTJIa ydalluecs HE IOITOTOBICHBI K
BBITIOTHEHUIO 3TOM paOOTHI.

Pemienne 3amay — mporecc BBITOJHEHUS JEUCTBUM WM MBICIHMTENBHBIX OIEpalnii,
HaIMpaBJIEHHBI Ha JOCTHKEHHE IIeNIU, 33/IaHHOI B paMKax MpoOJeMHOW CUTyallMu — 3a/1ayH,
SIBIISIETCSl COCTaBHOW 4YacThi0 MbIIIeHUs. C TOYKM 3peHHs] KOTHUTHBHOIO MOJXOJa IMPOLecc
pelieHus 3a1a4 sSBIsSeTCS HamOoJee CIOKHOM M3 BcexX (YHKIUN WHTEIUICKTA U OMPEIeIsaeTcs
KaK KOTHUTHUBHBIN TMporiecc 00s1ee BEICOKOTO TOpsIKa, TPEOYIONTUI COTTIaCOBAaHUS U YIIPaBICHUS
0oJee PIeMEeHTapHBIMU WK (PyHIAMEHTaTbHBIMUA HABBIKAMHU.

Kputepuu olieHkH perieHus 3a1a4:
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OrueHka «5» - BBICTABIISECTCS CTY/ICHTY, €CJIM OH aKTUBHO MPUHUMAJ y4acTUE B PEIICHUHN
3a/la4 ¥ OTBEeYas Ha BOIPOCHI MTOJIHBIM OTBETOM C JOKA3aTEeIbCTBOM M PEIICHUEM 0€301HO0YHO.

Onenka «4» - HalIW4yhe HECYIIECTBEHHBIX OLIMOOK, YBEPEHHO HCIPABISIEMbIX
00yJaromuMcs TIOCye TOTIOTHUTEIBHBIX M HABOSMIINX BOMPOCOB. JleMOHCTpaIlus 00yqaromumcst
3HaHUN B 00beMe MpoiiIeHHO nporpamMMbl. UeTkoe n3liokeHne yueOHOro MmaTepuania.

Onenka «3» - HamU4Me HECYIIECTBEHHBIX OIMMOOK B OTBETE, HE HCIPABISIEMBIX
oOyuatomumcs. JlemoHcTpalus o0y4yaronumMcsi HeJJOCTaTOYHO TMOJIHBIX 3HaHUW MO MPONASHHOMN
MporpaMMme.

Onenka «2» - BBICTABISETCS CTYJIEHTY, €CIM OH HE Y4yBCTBOBAJI B PELICHUU 3aj]lay, a MpU
BBI3BIBAHUM K JJOCKE HE MOT HUYETO OTBETHUTD.
Kputepuu olieHKH BBINOIHEHHS CAMOCTOSTENIbHOM paboThI.

Kputepusimu 01IeHOK pe3yIbTaTOB BHEAYIUTOPHOU CAaMOCTOSTENILHOM pabOThI CTYIeHTA
SIBIISTFOTCSI:

-YpPOBEHb OCBOCHHUSI CTYJICHTOB YU4€OHOTO MaTepHaa;

-YMEHHUS CTYyCHTa UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSI ITPU BHIMOJIHEHUH
MPAKTUYECKUX 3a/1a4;

-chopMHpPOBAHHOCTH OOIICYYEOHBIX YMEHHIA;

-YMEHHUS CTYICHTA aKTUBHO HCITIOJIb30BATh JJIEKTPOHHBIE 00pa30BaTEIIbHBIE PECYPCHI,
HaXOJUTh TPEOYIOLIYIOCS HHPOPMAIIHIO, U3y4YaTh €€ U IPUMEHATh Ha MPAKTHUKE;

-000CHOBaHHOCTh U YETKOCTh M3JI0KCHHUS OTBETA,;

-oopMIIeHIE MaTepHala B COOTBETCTBUHU C TPEOOBAHUAMU;

-yMEHUE OPUEHTHUPOBATHCS B IOTOKE MH(GOPMAITUH, BBIICIIATH TJIABHOE;

-yMEHHE YeTKO chopMyIrpoBaTh NpodiIemMy, IPeUI0KHUB €€ pelieHre, KpUTHUECKU
OIICHUTH PEILICHUE U €0 MOCJIEICTBHS;

-YMEHHE [T0Ka3aTh, IPOaHAIN3UPOBATh AJIbTEPHATUBHBIE BO3MOKHOCTH, BAPHUAHThI
JIeHCTBHI;

-yMeHue c(hopMHpOBaAThH CBOIO TTO3UITHIO, OIIEHKY U apTYMEHTHPOBATH €€.

Kputepun onieHKH caMOCTOATEIbHONU pabOThI CTYJEHTOB:

OrneHka «5» cTaBUTCS TOTIa KOTJa CTYACHT CBOOOAHO MPUMEHSET 3HAHUS Ha TIPAKTHKE,
HE JIOMYCKaeT OMTMOOK B BOCIIPOU3BECHUN U3YUYEHHOTO MaTepualia, BbIICISET IJIaBHbIC
MOJIOKEHUS B U3YUYEHHOM MaTepuase 1 He 3aTPyAHSAETCS B OTBETaX Ha BUJIOU3MEHEHHbBIE
BOIIPOCHI, yCBaMBaET BECh 00BEM ITPOrPAMMHOTO MaTepuaia u opopMileH aKKypaTHO B
COOTBETCTBHUH C TPEOOBAHUSIMU;

OreHka «4» CTaBUTCS TOTJa KOT/Ia CTY/ICHT 3HAET BECh M3YUEHHBIN MaTepHall, OTBEYaET
0e3 0coOBIX 3aTPYJHEHHI Ha BOTPOCHI MPEMOIaBaTeNsl, yMeeT MPUMEHSTh MOJIyYeHHbIE 3HAHUS
Ha MIPaKTHUKE, B OTBETAaX HE JOIMYCKAET CEPhE3HBIX OMMOOK, JIETKO YCTPAHIET ONPEICIICHHBIC
HETOYHOCTHU C TIOMOIIBIO TOTOTHUTENBHBIX BOMPOCOB MperoaBaTelis, MaTepruan ohopMIIeH
HEJIOCTAaTOYHO aKKYpPaTHO U B COOTBETCTBUH C TPEOOBAHUSIMU;

Ornenka «3» cTaBUTCS TOT/A KOT/Ia CTYJIEHT OOHApYKHBAeT OCBOCHHE OCHOBHOTO
Marepuaia, HO UCTIBITBIBAET 3aTPYIHEHHUS IIPU €r0 CAMOCTOSITEIbHOM BOCTIPOU3BEACHUH U
TpeOyeT AOTOTHUTENBHBIX TIOTIOJHSIONINX BOITPOCOB MPETOIaBaTeNs, MPEOYUTAET OTBEYATh
Ha BOIIPOCHI BOCIIPOU3BOSIIETO XapaKkTepa U UCIIBITHIBAET 3aTPyJHEHUS [IPU OTBETaX Ha
BOCITPOHM3BO/ISIITNE BOTPOCHI, MaTeprasl 0()OPMIICH HE aKKypaTHO HJIA HE B COOTBETCTBHUH C
TpeOOBaHUSMU;

OreHKa «2» CTaBUTCS TOTJa KOT/1a CTY/ICHTa UMEET OTACIbHBIC TIPEACTABICHUS 00
M3y4aeMoM MaTepuaiie, Ho Bce, ske OoJbliiasi 4acTh HE YCBOGHA U MaTepuasl 0pOpPMIICH HE B
COOTBETCTBUU C TPEOOBAHUSIMHU.

B ocHOBy pa3pa0boTku OalTHO-PEUTHHTOBOW CHCTEMBI TIOJIOKEHBI TPHUHIIUIBLI, B
COOTBETCTBUM C KOTOPHIMH (DOPMHUPOBAHHE PEUTHHIA CTYJEHTA OCYIIECTBISETCS MOCTOSHHO B
mporecce ero o0y4eHus B yHuBepcuTeTe. HacTosiimas cucrema OIeHKH YCIIeBaeéMOCTH CTYICHTOB
OCHOBaHa Ha HUCIOJIb30BAHUH COBOKYITHOCTH KOHTPOJBHBIX TOYEK, PABHOMEPHO PACIIONIOKEHHBIX
Ha BCEM BPEMEHHOM MHTEpBaJIe U3YUEeHUs TUCHUILIMHEL [Ipu 3TOM mpeanonaraercs pasaeneHue
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BCEro Kypca Ha psja 0ojee WM MEHee CaMOCTOSTEIbHBIX, JIOTHUECKU 3aBEPIICHHBIX OJIOKOB U
MOJAyJIeH U TPOBEICHHE 10 HUM ITPOMEKYTOUHOTO KOHTPOJIA.

CryneHTaM BBICTABIISIFOTCS CIIEAYIOMINUE Ol 3a BhIMoaHeHue 3ananus [1K:

- omeHka «oTau4HO» (10 0anIoB): KOHTPOJIBHBIE TECTHl, & TAKXKE CAMOCTOSITEIIBHO
BBITIOJITHCHHBIC CEMECTPOBBIC 3aJaHHs, BBITOJHCHHBIC IIOJHOCTBIO M CIAaHHBIE B CpPOK B
COOTBETCTBHH C MPEABSABISIEMBIMUA TPCOOBAHUSIMU;

- OIleHKa «Xxopomo» (8-9 ©OamioB): 3a7aHue BBINOJHEHO W B 1IEJIOM OTBEYAET
MPEeIbABISIEMBIM TPEOOBAHUSAM, HO MMEIOTCS OTJICIbHBIC 3aMEUYaHUsi B €ro O(GhOpMIICHUU WIIH
CPOKE c/1auu;

- OIlEHKA «YJAOBJETBOPUTENbHO» (6-7 0an/ioB): 3ajlaHue BBINOJIHEHO HE /0 KOHIIA,
OTCYTCTBYIOT OTBETHI Ha OTJEIbHBIC BOIPOCH], UMEIOTCSI OTKJIOHEHUS B 00BbEME, COICP)KaHUH,
CPOKE BBITIOJTHEHUS;

- OLIEHKA «HEeyJI0BJeTBOPUTEIbHO» (5 M HM:Ke): OTCYTCTBYET pElICHHE 33/1a4yH, 3aJaHHe
nepenucaHo (CKa4aHo) U3 JIPYTUX HCTOYHUKOB, HE MPOSBIICHA CAMOCTOSITEIBHOCTH MPU €ro
BBINOJHEHH.

Tekymuii KOHTPOJb OCYHIECTBISIETCS B XO0J€ Y4eOHOro Ipoiecca MO pe3yibTaTam
BBITIOJITHCHUS CAMOCTOSATEIILHON Pab0Thl U KOHTPOJILHOW PabOTHI.

OcHoBHBIMU (hOpMaMH TEKYIIETO KOHTPOJISI 3HAHUUN SBIISFOTCS:

- 00CyKJIeHHE BBIHECEHHBIX B IUIAHAX MPAKTUYECKUX 3aHATHI JEKIIMOHHOTO MaTepuaia u
KOHTPOJIBHBIX BOTIPOCOB;

- pelIieHre TeCTOB M UX OOCYXJIEHHE C TOUKH 3pEHUs YMEHHsS c(HOpMyIHpPOBATH BBIBOJBI,
BHOCUTb PEKOMEH/IAIIMK U TPUHUMATh aJICKBaTHBIC YIIPABJICHUYECKHUE PEIICHNUS;

- BBITIOJTHEHUE KOHTPOJIBHON pabOTHI U 00CYXKIEHUE PE3yTbTATOB,;

- y4acThe B JHMCKYCCHSX B Kaue€CTBE yYaCTHHMKA M MOJEpaTopa I'PYIIOBON IHUCKYCCHH IO
TeMaM JUCIUILUINHEL,

- HaIMCaHMUE ¥ MIPE3CHTAIIMS IOKIIa/1a;

- HallMCaHUe CaMOCTOSITENIbHOMN (KOHTPOIBHOM ) pabOoTHI.

JIist KOHTPOJIST YCBOEHUSI JAHHOW TUCHUIUIMHBI YY€OHBIM TUIAHOM TPEAYCMOTPEH 3a4eT U
sk3ameH. O01iee koaudecTBo 6amioB no gucuumiuHe - 100 6annoB B cemectpe. Pacnipenenenue
OaJJIOB Ha TEKYIIUH W TPOMEXKYTOUHBIH KOHTPOJb MPU OCBOCHUHM JUCIMIUIMHBI, a TaKXKe
WUTOTOBOM OIIEHKE MPEACTABICHO HUXKE.

ITPUMEPBI OITPOCOB JJISA ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA
CAMOCTOSTEJBHOMN PABOTHI CTYJIEHTA TIO OCBOEHUE MATEPHAJIA

1. Uro Takoe razoBoe coctosiune? M3 uero cocrout raz? B kakom cirydae
ra3 Ha3bIBAIOT IJ1a3MOM?

2. Urto Takoe napametp? Kakumu napaMeTpamu onpeesisieTcsi COCTOSIHUE
raza? KakoBbl e IUHUIIBI U3MEPEHHUS ATUX TTapaMeTPOB?

3. HazoBute  eauHMIly H3MEpEeHHs  KOJIMYECTBAa  BEIIECTBA B
MOJIEKYJIIpHO# pusuke. UTo Takoe MomsipHast macca?

4, Yro takoe mpouecc? Kakue mpoueccbl UMEOT MECTO B Tra3ax?
HazoBuTte u HapucyiiTe rpaduku MpoIeccoB, HMEIONTUX MECTO B Ta3ax.

d. B 4ém 3akirouaeTcs OCHOBA MOJIEKYJISIPHO—KUHETHUYECKOW TEOPUHU
BellecTBa? B Kakyro Ciiydaro ra3 CYuTaeTcs UeaIbHbIN?

6. UTo 03Ha4aeT MOHATHE “UlIeaNIbHBIN Ta3”? B KkakoM ciiyyae cBOMCTBa
peanbHOro raza nojoOHbI CBOMCTBAM UACAIBHOIO raza?
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1. HazoBute u naiite onpeaeneHue 3aKOHOB UiealibHOTO raza. Hanuimmre
ypaBHEHHE COCTOSHHS HACAJIBHOTO Tra3a W Ha30BUTE (PU3MUECKHE BEIUUYUHBI,
BXOJISILIIUE B 3TO YpaBHEHUE.

8. B ueM oTanuMe TEpMOAMHAMUYECKOIO U MHUKPOCKONMYECKOTO OIMCAHUS
cucrembl?  Kakue  mapaMeTpbl — Ha3blBalOTCA  TEPMOJMHAMUYECKUMH, a  Kakue
MHUKPOCKOITMYECKUMU?

Q. ChopmynupyiiTe OCHOBHBIE IOJIOKEHUS MOJICKYJISAPHO KUHETHUYECKOW TEOpPHUHU.

Kaxwne sgBienns IMOATBCPKAAKOT O3THU MOJIOKEHHUSA?

10 Yto nmoHMMaeTcs 110 nacaJIbHbIM razom? HpI/I KaKuX yCJIOBUAX MOXKHO IIPUMCHATH
3aKOHBI, BBIBEACHHBIC AJIA UACAJIbHBIX I'a30B, K peaJ'IBHBIM?

11. 3anummre ypaBHeHune MenzaeneeBa—Knanelipona u OOBSCHUTE BEIWYHHEI,
BXOJSILIIME B HETO.

12. Kakoii mnpouecc HasblBaeTcs M30TepMUYECKUM (3akoH boitna-Mapuorra).
Hapucyiite rpaduk 3Toi 3aBUCUMOCTH.

13. Kakoii npouecc HasbiBaercs u300apHeIM (3akoH Ieii-Jlroccaka). Hapucyiite
rpaduK 3TOH 3aBHCUMOCTH.

14.  Kaxoii mponecc Ha3pIBaeTcs H30X0pHBIM (3aKkoH Lllapis). Hapucyiite rpaduk 3Toi
3aBUCUMOCTH.

15.  Cdopmynupyiite 3akoH ABoraapo. BbMHCINTE YHUBEPCAIBHYIO Ta30BYIO
MIOCTOSIHHYIO, UCIIOJIb3YsI COCTOSIHUE T'a3a IPU HOPMAJIbHBIX yCIIOBHUSIX.

16. Coopmynupyiite 3akom JlaneroHa. Kakoe [aBleHMe Traza Ha3bIBAETCA
napuuagIbHbIM?

17.  Kax xuHeTHUeCKast SHEPTUS MOJIEKYJI 3aBHCHT OT TEMIIEPATYPhI?

18. KakoB (Qusuyeckmii CMbICI yHHMBepcalbHOH Ta30Boil mocTosiHHON? laiiTe
000CHOBaHHE.

19. BriBenute paGouyro GopMyiy A ONBITHOIO ONpEJeNeHHs] YHUBEPCATbHON

ra3oBOU MOCTOSHHOM.

20. Uro takoe uaeanbHbI ra3? Kakue yciaoBHsI JOMKHBI BBIONHSITCS, YTOOBI ra3
CUMTAJICS UIeATbHBIM?

21. KakumMp 3aKoHaMHM  ONMCHIBAIOTCS — M30TEPMUYECKMii, M300apuyeckuii u
N30XOPUYECKHI ITPOLECChI?

22. Tlpu KakMX YCJIOBHSX peanbHbIH ra3 6JU30K 10 CBOMM CBOMCTBAM K MICATLHOMY
razy?
23.  BeiBegute ypaBHenue Kinaiinepona-Menneneesa.

24.  OObACHWTE METONMKY BBITIOJHEHHS JaHHOH paboThl. Kak ocymecTBisercs
yCIJIOBHE MOCTOSIHCTBAa 00beMa rasza?

25. Yro takoe TepmMudeckuit kodpdurment nasienns? Kakoii pusndeckuii cMbIci oH
umeer?

26. Kak Bauser Ha BeIUMYMHY O B3aMMOJIEHCTBHME MEXKIY MOJIEKYIAMH B PEalbHOM
raze? Jlaiite ompeneneHue  U30TEPMUYECKOTO,  HM300apUUYECKOTO, HM30XOPHUYECKOTO0 U
aanabaTryeckoro mpoueccoB. Kakum 3akoHam MOAYUHSAIOTCS 3TH MPOLIECCHI?

27.  Yro HazpiBaeTcs yaenbHOI TemnoemkocTsio? [Touemy Cp Gombme Cy ?
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28. Ha ocHoBaHue kakoro mpouecca paspaboran meros Kiemana u Jlesopma mo
ornpeneneHuto y ? ONUIuMTe X0 MPOBEACHHUS PaOOThHI U BBIYUCICHHS ) .

29.  Kakum 06pa30oM n3MeHSETCs TeMIEpaTypa Ipy aana0aTHIeCKOM PACIIMPEHUN UK
ckaTuu raza?

30.  Kak nomyuuTs 0OCHOBHOE ypaBHEHHUE MPOLIECCOB MEPEHOCa?

31l.  Yro noHMMAIOT MO ABIECHUEM TEILIONPOBOIHOCTH?

32.  Cdopmynupyiire 3akoH Oypbe /I TEMIONPOBOIHOCTH Ta30B.

33.  Uro BeIpaxkaeT 3HaK «-» B ypaBHeHHU Dypbe 11 TEIIONPOBOJHOCTH Ia30B?

34. KakoB Qusmueckuii cMbicin Ko3(pQHIMEHTa TEIUIONPOBOJHOCTH, 4YTO OH
XapaKTepu3yeT?

35. Or kakux (aKTOpPOB 3aBHCMT M OT KaKMX He 3aBUCUT KO>()(PUIHEHT

TeIUIoNpPOoBOHOCTHU ra3oB? KakoBa ero cBs3b ¢ APyruMu K03 PUIIeHTaMu, XapaKTepU3YIOLIUMHU
MIPOLIECCHI TTepeHoca?

36. KakoBo pacmpesnelneHue TeMIeEpaTyp B Tase, HaXOJAIIEMCS MEKLY JIByMs
[UIACTHHAMM, MTOJJIEPKUBAEMBIMH [P PA3JINYHBIX TEMIIEPATypax?

37.  BwBemute opmyiy s pacuera Kodp(HIMEHTa TEMIONPOBOAHOCTH BEIIECTBA,
HaxOJIAIIET0Cs MEXy ABYMS apaJlIeIbHBIMU IJIACTHHAMU.

38.  Uro Takoe ¢aza BemrecTBa?

39. Kak BeimsuT ¢azoBas guarpamma?

40. Yto Takoe BHYTPECHHSS SHEPTHsI?

41. YTO0 mOHUMAIOT II0J KOJIUYECTBOM TEILIOTHI?

42. UYto Takoe CKphITas TEIUIOTa repexoaa?

43. Kak ompenensieTcs yaenbHas TEIUIOTa MapooOpa3oBaHUS M KaKk OHA
3aBUCHUT OT TEMIIEPATYPHI?

44, Yto Takoe KPUTHUYECKOE COCTOSIHUE BEIIeCTBA?

45. MOXHO JIM OCYIIECTBUTH MIEPEXO/T KUIKOCTb-Tra3, MUHYS ABYyX(ha3zHoe
COCTOsIHUE?

46. Kakwue mporeccsl IpOUCXOAST B KaIOpUMeETpe?

47.  UYto Takoe «cyxou map»?

HToroBnie olieHKH CTYACHTOB
ByKBeHH()e 0003HaYeHHE UTOTOBBIX OICHOK CTYA€HTOB M UX III/I(l)pOBLIe 9KBHUBAJICHTBI:

bykBeHHnas O6mmit TpagunuonHas
):)uemca Iugppa 6£n b i[)ugmca
A 4 95<A<100 Ot1nu4uHO
A- 3,67 | 90<A-<95
B+ 3,33 | 85<B+<90 Xopormio
B 3 80<B<85
B- 2,67 75<B-<80
C+ 2,33 70<C+<75 | YnHOBIETBOPUTEIHLHO
C 2 65<C<70
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C- 167 | 60<C-<65

D+ 1,33 | 55<D+<60

D 1 50<D<55

Fx 0 45<Fx<50 | HeynoBneTBOpUTEIHHO
F 0 0<F<45

Kputepun BoiBeeHUS HTOTOBOI OLIEHKH MPOMEKYTOYHOI aTTeCTAIUHU:
«Omauunoy - CpeHss oleHKa > 3,67.
«Xopowoy - cpennsist oneHka > 2,67 u < 3,33.
«Yooenemeopumenvrnoy - cpennss onenka > 1,0 u < 2,33.
«Heyooeremsopumenvhoy - cpenusis onenka < 0.

Pa3paboTunk

«» 2025r.
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