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KA®EJIPA MaTeMATHKH U (PU3UKN

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTpaM / Kypcam

Cemectp
(<Kypc>.<Cemectp Ha 7 4.1)
Kypee>) Htoro
Henenn 175/6
Bun zanaruii v | Pl vio PIT
Jlexuu 16 |16 (16 |16
JlaboparopHbie 32 132 |32 |32
Hroro ayn. 48 |48 |48 |48
KonraktHas padbora 48 |48 |48 (48
Cam. pabora 60 |60 |60 |60
Hroro 108 [ 108 | 108 | 108
OCHOBAHHUE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[Iporpammy coctaBun(u): Hou., AxoBenko Upuna Biaagumuposna

3aB. kadempoii: Gupcona C.A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | @opmupoBaHHEe KOMIETSHIIMH IS YCIEIIHOTO NPAKTHYECKOTO OBJIAJCHHE CTYICHTaMH AKCIICPUMEHTATFHBIMU METOMAMHU
(u3NUECKUX HCCIEAOBaHUI; MOATOTOBKA KBATU(HUIMPOBAHHBIX Y4HTeneld (U3UKK 0O0IIe0o0pa3oBaTelNbHOM IIKOJBI; JaTh
BO3MOXKHOCTh YCOBEPILIEHCTBOBATh, Pa3BUTb M YIIyOUTh IOJIyYEHHBIC paHee CTyJCHTAaMH IPEICTaBICHUS O (U3MUSCKUX
SBIICHUSIX M TIpoIieccax; pa3BUTh yMEHHS M HaBBHIKM B OOpAalIeHNM C ammaparypod, BEIPadOTaTh 3JIEMEHTHI
CaMOCTOSITENEHOCTH IPH PEIICHUH BOIPOCOB, CBA3AHHBIX C HKCIIEPUMEHTOM; JaTh IIEJTOCTHOE M MO BO3MOXKHOCTH ITOJIHOE
NPEJCTaBICHHE O MpoOieMax, KOTOPbIe HCIbITHIBACT HAYMHAIOMMH  YYUTENb IPU IIOCTAHOBKE M IPOBEICHHU
JICMOHCTPAIMOHHBIX OTIBITOB U JTa00PaTOPHBIX padoT, PaCKPHITh CEKPETHI X YCTPAHCHHS.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHMHSA JTUCITUITJIMHBI

I[IKO-1: CnocobeH ocymecTBIATh MPOhEeCCHOHATEHYIO AEATEIBHOCTD C HCIIOJIb30BaHHEM BO3MOXHOCTEH U(POBOH
o0OpazoBarenbHOI cpelbl 00pa3oBaTeNbHOM OpraHU3allii U OTKPBITOrO HH(OPMAMOHHO-00pa30BaTeIbHOTO

MpPOCTPAHCTBA
ITKO- Braneer cpencreamu UKT mist nermons30BaHus UQPOBEIX CEPBUCOB M pa3pabOTKU 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX
1.1: pecypcos
[IKO- OcymecTBIseT INIAHNPOBAHUE, OPraHN3aIHI0, KOHTPOJIb U KOPPEKTUPOBKY 00pa30BaTeIHLHOTO MPOIIEcca ¢
1.2: UCIIONB30BaHUEM LIM(PPOBOI 00pa3oBaTeIbHOM cpeibl 00pa3oBaTeIbHOM OpraHU3aluy 1 OTKPHITOrO HH(OPMAIOHHO-
00pa30BaTEIBLHOIO IPOCTPAHCTBA
ITKO- Hcmions3yeT pecypchl MeXIyHapOIHBIX W HAIMOHATBHBIX IUTaT(OPM OTKPBITOTO 00pa3oBaHMs B IPO-(ecCHOHATBHON
1.3 JIESITETLHOCTH YYUTEIsI OCHOBHOTO OOIIETO M CPEHETo 00IIero 00pa3oBaHus

[IKO-3: CnocoOeH peaTn30BBIBaTh OCHOBHBIE 0011[e00pa3oBaTeIbHbIE IPOrPAMMBI PAa3THYHBIX YPOBHEH M HAIPABICHHOCTH C
UCIIONB30BaHUEM COBPEMEHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHH B COOTBETCTBUH C aKTYaIbHOH HOPMaTHBHOH 0a30i

ITKO- OcyuiecTisier 00y4yeHne yueOHOMY NPEeMETy Ha OCHOBE HCIIOJIb30BaHNUS IPEIMETHBIX METOJMK H COBPEMEHHBIX
3.1: 00pa3oBaTeIbHBIX TEXHOIOTHI

TIKO- OcyniecTBIIseT MeJaroruuecKyo MOAIeP KKy M COTPOBOXKACHUE 00YUAOIINXCS B MIPOIIECcCe TOCTHIKESHHS

3.2: MeTanpeAMeTHBIX, IPEAMETHBIX 1 TUYHOCTHBIX Pe3yIbTaToB

IIKO- [TpumensieT npeAMeTHBIE 3HAHUS NPU pean3alii 00pa3oBaTeIbHOTO Mpolecca

3.3:

ITKO- OpraHu3yeT AesTeIbHOCTD 00yJaroIiXcsl, HalIpaBIeHHYIO Ha Pa3BUTHE HHTEpeca K y4eOHOMY IpeIMETY B paMKax
3.4: YPOUHON ¥ BHEYPOUHOH JESATEIbHOCTH

TIKO- Y4acTByeT B IPOEKTHPOBAHNH IIPEAMETHON CpeIbl 00pa3oBaTeIbHON IPOrPaMMEI

3.5:

B pe3yabTraTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIZKCH

3HaTh:

OCHOBBI TPO(ECCHOHATFHON EATENbHOCTH (TCOPETUYECKHE OCHOBBI U CTPYKTYypY COBPEMEHHOTO YYeOHOTO (PH3MYECKOro
9KCIICPHUMEHTA B IIKOJE, (DaKThl OTKPHITUS (U3NUECKUX 3aKOHOB, (DU3MYECKHE NPUHIMIIBI JCHCTBHS TEXHUYECKUX YCTPOWCTB) C
UCIIONB30BaHUEM  BO3MOXXHOCTeH  IudpoBoil  oOpazoBarenbHOIl  cpeabl  0Opa3oBaTeNbHONM — OPraHM3aUMM M OTKPBITOTO
WHPOPMAIIMOHHO-00Pa30BaTEIFHOTO MpOCTpaHCcTBa (cooTHeceHO ¢ uHAMKAaTOopoMm I[IKO-1.1); OCHOBBI OCYIIECTBICHHS OOYYEHUS
yueOHOMY TIpeMeTy Ha OCHOBE MCIOJIb30BAaHUS MIPEAMETHBIX METOIMK (cOOTHeceHo ¢ nHaukaropom ITKO-3.1).

YMmern:

WCTIONIb30BaTh COBPEMEHHBIE BUPTyalbHBIE Jaboparopuu 1o ¢usmnke (cooTHeceHo ¢ uHamkaropom IIKO-1.1); wucnonb3oBarhk
pecypchl MEXIYHApOIHBIX M HAIMOHATBHBIX IUIaTGOPM OTKPHITOrOo 00pa3oBaHHs B HPO(ECCHOHATEHON ESTENbHOCTU YUYHTEIS
OCHOBHOTO 00IIero M cpemHero obmiero obOpasoBaHus (cooTHeceHo ¢ mHmUKaTopoM ITKO-1.3); mpUMEHATh HpeIMeTHBIC 3HAHHS
(IpUMEHATh METOMMKHM MPOBEACHHS BCEX BHIOB AKCIIEPUMEHTA) IPH peaTu3aluyd 00pa3oBaTeIbHOTO Mporecca (COOTHECEHO ¢
urgukatopom I1KO-3.3); opraHu3oBBIBaTh JAESATENBHOCTh OOYYAlONIUXCS, HANpaBIECHHYI0 HA pa3BUTHE HHTepeca K ydeOHOMY
OpeMETy B paMKaX YPOYHOH M BHEYPOYHOW JAEATEIBHOCTH (TMPOBOAMTH YPOKH C HCIOJIB30BaHUEM JIEMOHCTPALMOHHOTO
OKCTIEPUMEHTa W JIa0OPaTOPHBIX (POHTATBHEIX OIBITOB, COBEPIICHCTBOBATH OOOpYyHOBaHME KaOWHeTa (HU3MKH) (COOTHECEHO C
nnaukaropom [1KO-3.4).

Binajaern:

OpTaHW3alny, KOHTPOJII M KOPPEKTHPOBKH 0OOPa30BaTENBHOIO IIPOIlecca C HCIIONB30BAHMEM NH(POBOH 00pPa3oBATENBHON Cpesbl
00pa3oBaTeNbHON OpPraHU3alMUd W OTKPBITOTO HMH(OPMAIIOHHO-00pPa30BaTENBFHOTO IPOCTPAHCTBA (COOTHECEHO C WHAMUKATOPOM
IIKO-1.2); HaBbIKaMH TPOBEACHUS aHATN3a M OLEHKH COOBITHH, TPUBEANIMX K OTKPBITHSIM B 00JAaCTH (U3UKH, HABBIKAMH
MPOBEICHUS aHAN3a, WCCIEIOBAHWS ¥ OIEHKH ITOJNyYCHHBIX B MpPOIECCE AKCIIEPUMEHTa Pe3ylbTaToB (COOTHECEHO C MHIMKATOPaMHU
[IKO-1.3, IIKO-3.3); HaBeIKaMH TIEJArOTWYECKOH IOIACPKKH U CONPOBOXKICHUS OOYYalOmMXCS B TIPOIECCe JOCTHKEHHS
METanpeAMETHBIX, NPEAMETHBIX M JIMYHOCTHBIX pe3ysbTartoB (cooTHeceHo ¢ wuHaukaropoMm IIKO-3.2) u mpoexTupoBaHus
HpEeIMETHON cpelpl 00pa3oBaTenbHOM mporpamMMsl (cooTHeceHo ¢ mMHauKaropoM I1KO-3.5); B3auMo3aMeHSEMOCTH 00OpPYIOBaHHS
IpU TIPOBEICHUM DPA3MUYHBIX BHJOB y4YeOHBIX 3aHATHH IO (PHU3MKE, TEXHWKOW OE30IIaCHOCTH IpH OpTaHW3ald{ W IPOBEACHUN
SKCIEPUMEHTATBHBIX PAa0OT M METOAMKON NpPOBEAEHHsS JabOpaTOpPHBIX pabOT MIKOJNBHOTO Kypca (H3HKH IO BCEM pasjesaMm
(cootHeceno ¢ unaukaropamu [1KO-3.1, 3.4, 3.5).




3. CTPYKTYPA U COAEP KAHUE JTUCIUIIJINHBI

Pazgen 1. Cogep:xanue, po/ib 4 MeCTO (pU3MYECKOr0 IKCIIEPUMEHTA B IIPenofaBaHu GU3NKHU

Bup 3ansrust /

Cemectp /

KoauuecTBo

Ne HaumenoBanue TeMbl, KpaTKoe CojepKaHUe paGorbi / hopma [A Kype uacoB Komnerenuun
Coznepxanue, poilb U  MeCTO  (DU3HMYECKOrO  HKCIIEPHUMEHTa B TKO-1
npenofaBanuy  ¢usukn  (Teopermueckuii M 3KCIEPHMEHTATBHBIHA IKO-3
Metonsl (QusnMueckoil Hayku. OTanmbl (U3MYECKOrO IKCHEPUMEHTA: KO-1.1
HaOJIIo/IeHHE, bopmyaupoBanue TUIIOTE3BI, BBIJIBIDKEHHE KO-1 ' 5
[103HABATEeJILHOM 3a/1a4u;

? N IIKO-1.3

1.1 | co3naHme 3KCIEepHIMEHTAIbHON YCTAaHOBKH, JlexunoHHBIE 3aHATHA 7 2 KO-3.1
OCYWIECTBICHHE  OKCHEPUMEHTA B KOHTPOIMPYEMBIX  YCIOBHAX, KO-3.2
HpOBEJCHHE U3MEPEHUH, aHATH3 NaHHBbIX, IKO-3 3
(bopMyIUpOBaHHE HAYYHOTO BBIBOJIA HIIH HOJIOKEHHU. TKO-3 4
Pomp W MeCTO OSKCIIEPHMEHTATHHOTO METOZa B IIKOIBHOM Kypce HKO-3.5
(busnkyu. AHAIM3 TOYEK 3pEHHMS) )

Pazgen 2. Cucrema HIKOJIBHOIO0 9KCIIEPUMEHTA
Bup 3anstus / Cemectp /| KommuectBo
Ne HanmenoBaHue TeMbl, KPaTKOe coJep:KaHue Komnerenuun
pa6otsl / popma ITA Kype 4acoB

Cucrema MIKOIBHOTO 9KcrepuMeHTa (PyHIaMeHTalbHblEe HAy4dHbIE

SKCHEPUMEHTHL. VX pomb B opraHWsanuu y4eOHOro Iporecca IIpH

OpHOOpPETEHUH  HOBBIX ~ 3HAHUM,  pealu3allMd  IOJUTEXHHYECKOTo

IIPUHIUIIA, OCYIIECTBICHUU TIKO-1
MEXIPEAMETHbIX  cBsA3eil. MmoctpatuBHble  ombIThl.  OdQpeKTHbIE IIKO-3
ombITEL. OMBITHL, B X0 KOTOPBIX TIKO-1.1
MOKa3bIBACTCS NPUMEHEHHWE W3YYCHHBIX (U3MYECKUX SIBICHUI B [IKO-1.2

5 |Texumke. }_IPOGJ'[CMHLIC onbIThl. [IpoGieMHBIH TOIXOA K 0O0y4YEHHIO. JTeKUHOHHbIE 3AHATHS 7 4 ITIKO-1.3
IIxonpHBII [IKO-3.1
(usnyeckuii  AKCIEPUMEHT KaK HCTOYHHK CO3[aHUs  MPOOJIEMHOM [IKO-3.2
cutyaluu. YpoBHH mpoOiemMHocTH. TpeboBaHus, HpeabsBIseMble K I1KO-3.3
JIEMOHCTpanuu [IKO-3.4
mpoOIeMHbIX ombITOB. JlabopaTopHbie paboThl ((GPOHTATBHBIE M B BHIC I1KO-3.5
npakTukymoB).Kiaccudukanus y4eOHOTro JKCHepUMEHTa 1o
OpraHU3alMOHHOMY IPHU3HAKY.

Br160p Bujia yueOHOro SKCrepruMeHTa)
Pa3nen 3. Knaccudukanusi yaeGHbIX NTPUOOPOB M TPEOOBAHUS K HUM
Bupa 3ansrust / Cemectp /| KonmuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe COAepKaHUe KoMmnereHuun
pa6otsl / popma ITA Kype 4acos
IKO-1
I1IKO-3
Krnaccupukaumst ~ yueOHbIX npubopoB M TpeOOBaHUS K  HHUM I1IKO-1.1
(Knaccuduxanys yue6HOTO 000pynoBanus 1o ¢usuke. TpeGoBaHuS K I1IKO-1.2

3] |AeMoHCTpalHOHHBIM npubopam. TpebGoBanusi K 000pYIOBaHWIO ISt JIeKUHOHHbIE SAHATHS 7 2 IIKO-1.3
MIPOBEACHUS TIKO-3.1
(pOHTATBHBIX JIAOOPATOPHBIX PaboT. [IKO-3.2
O6opynoBarHue 1y IPoBeIeHHS HU3UIECKOrO IPAKTHKYMa) I1KO-3.3

I1IKO-3.4
I1KO-3.5
Pa3nen 4. Meroanka U TeXHUKA HIKOJbHOI0 JeMOHCTPALIMOHHOIO (pM3MYeCKOro 3KCIEePpUMEHTa
Bup 3ansrust / Cemectp /| KommuectBo
Ne HaumenoBanue TeMbl, KpaTKoe cojepKaHue Komnerenuun
paodotsl / popma ITA Kypc 4acoB

ITKO-1

ITIKO-3
MeroauKka M TEXHHKa ILIKOJBHOIO JEMOHCTPALMOHHOTO (HH3UYECKOTO TIKO-1.1
akcriepuMenTa (JleMOHCTpalysi OMBITOB Kak OJMH W3 METOAOB OOydYeHHs [IKO-1.2

41 ¢u3uke. PasnmuyHble TOYKM 3pEHUs HA  COAEPXKAHHE  METOJUKU JIeKIMOHHbIE 3aHATHS 7 4 ITIKO-1.3
LIKOJBHOTO (DM3MYECKOTO IKCIIEPHMEHTa M TEXHUKH €ro IpPOBEICHUS. ITIKO-3.1
JunakTryecKkue TNPUHIMIBL, TOJIOKEHHBIE B  OCHOBY  METOIUKHU TIKO-3.2
JIEMOHCTPAI[IOHHBIX OIBITOB) T1IKO-3.3

I1KO-3.4

I1KO-3.5




4.2

HeMOHCTpaJ_II/IOHHBII‘/'I OKCIICPUMEHT I10 MEXaHUKE

Jlaboparopasre
3aHSATHA

IIKO-1
IIKO-3
IKO-1.1
I1IKO-1.2
IIKO-1.3
ITIKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
ITIKO-3.5

43

JleMOHCTpalnOHHBIH
TEPMOJUHAMHKE

IKCHEPUMEHT TI0 MOJISKYJSIPHOH — (u3uKe U

JlaboparopHsie
3aHSTHS

IIKO-1
IIKO-3
I1IKO-1.1
I1IKO-1.2
ITIKO-1.3
IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5

44

HeMOHCTpaLIPIOHHLIﬁ OKCIICPUMCHT I10 SJIEKTPOCTATUKE

JlaboparopHsie
3aHATHS

IIKO-1
IIKO-3
ITKO-1.1
I1IKO-1.2
IIKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
IIKO-3.4
I1KO-3.5

4.5

JIeMOHCTpaMOHHBIN YKCIIEPUMEHT TI0 dJIEKTPOMArHETH3MY

JlaGoparopHble
3aHSATHS

ITKO-1
IIKO-3
IIKO-1.1
I1IKO-1.2
ITIKO-1.3
ITIKO-3.1
I1KO-3.2
IIKO-3.3
I1KO-3.4
I1KO-3.5

4.6

JleMOHCTpalMOHHBIN YKCIIEPUMEHT IO ONTHKE

JlaboparopHble
3QHSITHS

TIKO-1
IIKO-3
ITIKO-1.1
IKO-1.2
I1IKO-1.3
I1IKO-3.1
I1KO-3.2
IIKO-3.3
I1IKO-3.4
I1KO-3.5

4.7

HeMOHCTpaJ_II/IOHHBII‘/'I OKCIICPUMEHT 110 KBaHTOBOM (I)I/BI/IKC

JlaboparopHble
3aHATHA

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1KO-1.3
ITIKO-3.1
IKO-3.2
I1KO-3.3
I1KO-3.4
ITIKO-3.5

Paszpen S. Ilpuembl 1eMOHCTPUPOBAHNS IIKOJIbHBIX (U3MYECKUX ONBITOB

HaumeHoBaHune TEMbI, KPaTKO€ CoACpPKaHUue

Buj 3ansitus /
pabotsl / popma ITA

Cemectp /
Kypc

KounuecTBo
4acoB

KoMnereHnuun

5.1

IlpueMbl  NEMOHCTPUPOBAHMS  IIKOJBHBIX  (DM3UYECKUX  OIBITOB
(Ctpobockonuyeckuii TpHeM JIeMOHCTpHpOBaHHs. TeHeBoil mpuem
NPOCLUPOBAHUS KaK OJUH W3 ONTHYECKUX IPUEMOB IIOJyYCHHUS
n3o0pakeHuil. Mukponpoekus. Buneo cornpoBoxaenue Kypca)

.HCKI_H/IOHHBIC 3aHATHS

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
I1KO-3.1
I1KO-3.2
I1KO-3.3
IIKO-3.4
I1KO-3.5




[IKO-1
IIKO-3
[TIKO-1.1
M3ydyeHne MeTonn4ecKoil TUTeparypsl; [IKO-1.2
5, |WOATOTOBKA M  BBINONHCHHE nmaboparopHbIXx — pabor; odopmienue | CamocrosTenbHas 7 60 IIKO-1.3
’ a0opaTropHbIX PaboT; MOBTOPEHHE pa3AeliOB MPOTPaMMbl C  LENBIO pabota IIKO-3.1
TMOJINOTOBKH K IPOMEXKYTOYHON U UTOTOBOI1 arrecTalyu I1KO-3.2
IIKO-3.3
[IKO-3.4
IIKO-3.5
4. ®OHJ OIEHOYHBIX CPEACTB
CrtpykTypa W cojepxaHue (OHJa OIEHOYHBIX CPEJCTB I TPOBEICHHUS TEKYNIET0 KOHTPOJS M MPOMEKYTOYHOH arTecTalluu
npexacTaBieHsl B [Ipunoxernu 1 k pabouei mporpaMMe JUCIUIIIHHEL.
5. YYAEBHO-METOANYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI
5.1. YueOHble, HAy4YHbIe M MeTOAMYeCKUE U3TaHUS
ABTOpBHI, bubnnorexa /
3arnasue WznarenscTBO, TO
COCTaBUTEIHN Konugectso
1 [IyToe B. 1., CyxoB DkcrnepuMeHT B (usnke. Pu3nvecKuil MpakKTUKYM Mocksa: ®uzmarnur, http://biblioclub.ru/index
B. I'., [TognecHsrit /. 2005 -php?
B. page=book&id=75952
2 Hodde A. ., TexHnka GU3NUECKOTO IKCIIEPHIMEHTA: MockgalJlennHrpan: http://biblioclub.ru/index
Topckwmii B. C., MPaKTHYECKOE MOCo0He TocynapcTBeHHOE .php?
Kongparses B. H., M371aTenbCTBO, 1929 page=book&id=105662
Cunenpaukos K. 1.,
Tapraxosckuii I1. C.,
Xan¢un 3. I1.,
ManeaukoB A. W.
3 Crponr 1., TexHnka GU3NUECKOTO IKCIICPHUMEHTA: b.m.: Jlenunrpanckoe http://biblioclub.ru/index
Octpoymos b. A. MIPaKTUYECKOe ocooue ra3eTHO-)KYPHAIBHOE U .php?
KHMKHOE M3/1aTeJIbCTBO, page=book&id=220931
1948
4 Haymuuk B. H., ®du3uKa ¥ TEXHUKA B JEMOHCTPAHOHHOM Mumnck: PUIIO, 2017 http://biblioclub.ru/index
Spomenko T. A. 9KCIEPUMEHTE: OYePKU UCTOPHH: YaeOHOEe .php?
mocobue page=book&id=463648
5.1. YueOHble, HAyYHbIE U METOAHYECKHE U3TAHUS
ABTOpBL, Bubmmnorexa /
3armaBue HzparenscTBO, TOX
COCTaBUTEIN Konugecto
1 I'mpke P., IlImpokxod | DkcrepuMeHT O Kypcy IeMEeHTapHON (pHU3UKH: Mocksa: http://biblioclub.ru/index
I'., Jloman A. I1., HPaKTUUECKOe nocooue I'ocynapctBenHOE yueOHO- -php?
3namenckuii 1. A., IEeIaroru4yeCcKoe page=b00k&1d=213677
Poiviennd I1. A. M371aTeNbeTBO, 1959
2 Cupsixne B. T, TexHnka HU3NUECKOTO IKCICPHIMEHTA b.m.: U3narenscTBO http://biblioclub.ru/index

Anraiickuii 0. M.

Kuesckoro ynusepcurera,
1965

.php?
page=book&id=230303

5.1. YueOHble, HAy4YHbIE H METOAHYECKHE U3TAHUS
ABTOpBL, Bubmmorexa /
3armaBue W3narenscTBO, TOX
COCTaBUTEIN Konugectso
1 Bobposa JI. H. MertouKa 1 TEXHUKA MIKOJIEHOTO (PU3NIEeCKOTO Jlnnenk: JInnenkuit http://biblioclub.ru/index
3KCTIEPUMEHTA: MOJIEKYTISIpHas (PU3HMKA: IPAKTHKYM | rOCYAapCTBEHHBIN .php?
TeTarorudecKuii page=book&id=5769 11

yHuBepcuteT umenu ILI1.
Cemenoa-TsH-
IIManckoro, 2018

5.2. IIpodeccnonanbHble 6a3bI AAHHBIX H HH(POPMALNOHHBIE CIPABOYHbIE CUCTEMBbI

5.3. IlepevyeHb NPOrpaMMHOro o0ecredYeHust




5.4. quﬁﬂo-MeTozmqeﬂme MaTepuaJabl 1/ oﬁyqamumxcn C OrpaHUY€HHBIMH BO3MOKHOCTSIMH 310POBbSA

IIpu HeoOXOAMMOCTH IO 3aiBICHHIO OOYYAIOMETOCS C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbS  y4eOHO-METONUUYECKHE
Marepualbl MpPeOCTaBISIOTCS B (OpMax, aZanTHPOBAaHHBIX K OTPaHUMYCHHAM 370POBbsS M BocHpusATHs uH(popMmarmu. s nmm c
HapyIICHUSIMA 3peHus: B (opMme aynmuodaiina; B medaTHOH (opMme yBeTHMYCHHBIM IIpupToM. s JTUI ¢ HapymICHUSMH CIyXa: B
(opMe DIIEKTPOHHOTO IOKYMEHTa, B medarHod ¢Qopme. s JUm ¢ HapyMICHHSMH OIIOPHO-JBHTATENIFHOTO ammapara: B (opme
3JIEKTPOHHOIO JOKYMEHTa; B eUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

IMomemeHus Ui BceX BUIOB paboOT, MPEITyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOW CHENHaTH3UPOBAaHHON
y4eOHO MeOeNbI0 M TEXHHIECKIMHU CPECTBAMH O0yIEHS:

- CTOJIBI, CTYJIBS;

- IEPCOHATBHBINH KOMIThIOTED / HOYTOYK (IIEpEeHOCHOM);

- TIPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS TOCKa.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, paboune MecTa B KOTOPBIX OOOpYyJOBaHBI HEOOXOAMMBIMH
JWIECH3WOHHBIMA W/WIIM  CBOOOJHO pacHpOCTpaHSAEMBIMH IPOTPAaMMHEIMH CPEJICTBAaMH W BBIXOJOM B MHTepHer, w/mimm B
CTIEIIATH3NPOBAHHBIX JTa00OPATOPHSIX, IIPETYyCMOTPEHHBIX 00Pa30BaTeIbHON POTPAMMOH.

7. METOAUWYECKHUE YKA3AHUSA JJI OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCITUITIJINHBI

Meroarueckne yKa3aHUs 10 OCBOCHHIO UCIMILUIMHEI IPEACTaBIICHBI B [Ipunoxkernn 2 x pabodel mporpaMMe JUCIUILUINHEL.




®OH/JI OHEHOYHbIX CPEJICTB

IIpunoxenne 1

1 Onucanue mokaszareJieil 1 KPUTEPHEB OLEHMBAHUSA KOMIIETEHIMA HA Pa3IHYHBIX
Tanax ux (popMUpPOBaAHUS, ONIUCAHHE IIKAJ OLlEeHUBAHUSA

1.1. [Tokazarenu u KpUTEPUU OLICHUBAHUSI KOMITETECHI[HI:

3VH, cocraBisromnme
KOMIIETEHIIUIO

IToxa3aTenn OIicCHUBAHUS

Kpurepuu onieHrBanust

Cpenctsa
OIIEHUBAHMS

ITKO-1: CrtocobeH ocymecTBIATh MPo(ecCHOHANBHYIO IeITeIbHOCTD C UCTIOIh30BAaHUEM BO3MOXKHOCTEH MTU(PPOBOM
00pa3oBaTenpHON cpeibl 00pa30BaTEIFHON OPTaHM3AINH U OTKPHITOTO HHPOPMAIIMOHHO-00pa30BaTEIHHOTO TIPO-

CTPAHCTBA

3HaTh: OCHOBHI PO eccro-
HaJILHOU JIEATEIIFHOCTH (Teope-
THUYECKHE OCHOBBI U CTPYKTYPY
COBPEMEHHOTO y4eOHOro (hU3H-
YECKOTr0 3KCIEPUMEHTa B LIKO-
e, pakThl OTKPbITUS pusnye-
CKHX 3aKOHOB, (PH3HUCCKHUEC
NPUHLMUIIBI JEHCTBHS TEXHUYC-
CKHUX YCTPOICTB) C HCTIOJIB30-
BaHHMEM BO3MOXKHOCTEH mupo-
BOI 00pa30BaTENEHON Cpeabl
00pa3oBaTeNbHON OpraHn3aIun
¥ OTKPBITOTO HH(POPMAIIMOHHO-
00pa3oBaTeNbHOTO IPOCTPaH-
CTBA.

JeMoHCTpHUpyeT onopy Ha
3HAHUS COBPEMEHHBIX 00pa3o-
BaTEJIBbHBIX CPEJ NPU OpraHu-
3a1 00pa30BaTEILHOTO MPO-

ecca.

ITomHOTA, TOYHOCTH U aK-
TyalIbHOCTb BOCIIPOU3BE-
JICHUS TEOPETUYECKUX IO-
JIO’KEHUH, HOPMATUBHBIX
TpeGOBaHUI U HAyYHBIX
OCHOB Mpo(heCcCHOHATHHON
JIESITENIBHOCTH B YCTHBIX
OTBETaX, MMChbMEHHBIX OT-
4é€Tax U aHATUTHYECKUX
MaTepuanax.

Omnpoc (KOJUTOKBH-
yYM) IO TEMaM JIUC-
LUIUIMHEL.
NunuBuayansHOE
JIOMalllHee 3a7aHue
10 BCEM TEMaM
IOUCUMIIINHBI.

YMeTh: HCTI0JIB30BaTh COBPE-
MEHHbIE BUpTYyaJbHBIE Tabopa-
TOpHH 10 (PU3UKE; UCTIONB30-
BaTh PECYPCHI MEXKTyHAPOJHBIX
1 HaIJMOHAJIBHBIX IaThopM
OTKPBITOT0 00pa30BaHUs B
podeCcCHOHANBHOM JesITeNb-
HOCTH YUHTEIsI OCHOBHOTO 00-
IIEeTO U cpemHero oomero oopa-
30BaHUsL.

OmnpenensieT BO3MOKHOCTH
KCIOJB30BaHus U(POBOH 00-
pasoBaTebHOM cpenpl 00pa3o-
BaTEIbHOW OpraHU3aluy U OT-

KPBITOro HH()OPMALMOHHO-
00pa30BaTeIFHOTO MPOCTPaH-

CTBa B Iporiecce 00y4eHusl.

IlomHoTa M MIPAaBUIIbHOCTDH
peuICHUs MOCTABJICHHBIX
3aaa4y.

WNuauBuayansHOE
JIOMalllHee 3aaHue
10 BCEM TEMaM
MUCUMITIAHEI.

BrageTs: HaBBIKAMHU OpraHu3a-
LU, KOHTPOJIS ¥ KOPPEKTHPOB-
KU 00pa30BaTeNIbHOTO Mporecca
C HCTIOJIb30BaHUEM LIU(DPOBOH
o0Opa3oBaTenpHON cpeabl 00pa-
30BaTEIbHON OPraHU3ALMU U
OTKPBITOr0 HH(YOPMALIMOHHO-
00pa3oBaTeNTFHOTO MPOCTPAH-
CTBa; HaBbIKAMH MIPOBEJCHUS
aHaJM3a U OLCHKH COOBITHIHA,
MIPUBEIINX K OTKPBITUSIM B 00-
JacTH (U3UKH, HABBIKAMH MPO-
BEJ/ICHMS aHAJIN3a, UCCIIeI0Ba-
HUS ¥ OLIEHKH TTOJTYYEHHBIX B
nporecce SKCIeprMeHTa pe-
3yJIbTATOB.

HaXOZ[I/IT pemeHu pa3jindHbIX
O6paBOBaTe.HLHLIX 3aja4.

[IpaBmIbHOCTE OTIpeeIe-
HHMS ITIOCTaBJIEHHOM 3a-
Jladu, METOJIa ¢ PeIIeHs,
a TaKk)Ke MPaBIILHOCTH Ca-
MOTO PEIICHHS TIOCTaBIICH-
HOM 3a7a4u.

WNupuBuayanbHOE
JIOMaIIHEee 3a/JaHHe
10 BCEM TeEMaM
JIUACLUILIAHEL

[TKO-3: CriocoOeH peann30BbIBaTh OCHOBHBIE 00111€00pa3oBaTeIbHbIC TPOrPAMMBI Pa3JIMUHBIX YPOBHEH M HAIIPaB-
JICHHOCTH C HCTIOJIb30BAaHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B COOTBETCTBUY C aKTyaJ bHOW HOpMaTHB-

HOM Oa3oi

3HaTh: OCHOBBI OCYIIECTBICHHUS
00yueHust yueOHOMY NpeaMETy

JleMoHCTpHpyeT onopy Ha
IIPEAMETHBIC 3HAHUSI U 3HAHUS

HOJ'IHOTEI, TOYHOCTH U aK-
TYaJIbHOCTb BOCIIPOM3BE-

Omnpoc (KOJUTOKBU-
yM) 10 TeMaM JIHc-




3VH, cocrapusromue Cpenctsa
[TokazaTenu oLeHUBaHUS Kpurepuu onennBanus
KOMIIETEHIIHIO OLICHMBAHMS
Ha OCHOBE MCIOJIb30BaHUS MPEJMETHBIX METOJIUK. JICHUS] TEOPETHYECKUX MO- | LUITHHBI.
MIPEAMETHBIX METOJUK. JIO)KEHUH, HOPMAaTUBHBIX | HAnBUIyansHOe

TpeOOBaHUI N HAYYHBIX
OCHOB NPO(heCCHOHATFHON

JOMAIIHEC 3aJaHnC
10 BCEM TEMaM

JIESITEIIBHOCTU B YCTHBIX | AMCIMIUINHBEIL.
OTBETaX, MMCHbMEHHBIX OT-
4yéTaxX ¥ aHATUTHYECKUX
MaTepHanax.
YMeTh: IPUMEHSATH MIPEAMET- O6ocHoBbIBaeT BeIOOp MeTo- | IlonHoTa M mpaBuiabHOCTh | MIHAMBHAYaTbHOE

HbIE 3HAHUS (IPUMEHSTH METO-
JIMKH TIPOBE/ICHUS BCEX BUJIOB
IKCMIEPHMEHTA) MPHU peasn3a-
1M 006pa30BaTENLHOTO MPO-
1ecca; OpraHu30BbIBATD JIesi-

TENBHOCTD 00YYAOIINXCS,
HAIPaBICHHYIO HA PAa3BUTHE

HHTepeca K yueOHOMY mpenme-
Ty B paMKax ypOuHOI 1 BHe-
YPOUHOM JAeATENEHOCTH (TIpO-

BOJIMTH YPOKH C UCITOJIb30BaHMU-

€M JIEMOHCTPAIIMOHHOTO 3KCIIe-

pUMEHTa ¥ JTAGOPAaTOPHBIX

(pOHTAIBHBIX OIBITOB, COBEP-
IICHCTBOBATh 000PYI0BaHKE

KabuHera (QU3UKH).

ZI0B, GOPM U CPEACTB PabOTHI

CCBUIKAMH Ha TEOPETHYCCKUE

TMIOJIO’KEHHUST K DMITUPUUECKHE
JIaHHBIE.

peLICHUsI TOCTABICHHBIX
3a1a4.

JIOMallIHee 3aJaHHue
110 BCEM TEMaM
IACLUAIUIAHEL

BJ'IaI[eTI)I HaBBIKaMU IIPOBEAC-
HYS aHAJIN3a U OLIEHKH COOBI-
TUH, IPUBEIIINX K OTKPBITUIM
B o0sactu pU3MKH, HABBIKAMHU
MIPOBEICHUS aHAIIN3A, UCCIIE0-
BaHUA U OLICHKH IMOJTYYCHHBIX B
nporecce SKCIepUMEHTa pe-
3yJIbTaTOB; HABBIKAMH II€aro-
TMYECKON TIOIEP>KKU U COTIPO-
BOJK/ICHHSI O0YUarOIIXCsl B
nporecce TOCTIKEHUS MeTa-
MPEIMETHBIX, IIPEIMETHBIX U
JIMYHOCTHBIX PE3YJIBTATOB U
MIPOEKTUPOBAHUS MTPEAMETHOMN
cpenbl 00pa3oBaTeNbHOMN MPO-
FpaMMI)I; B3aNMO3aMECHSICMOCTHU
000pyI0BaHUs NPH MIPOBEIE-
HHUH Pa3INYHBIX BUIOB yueO-
HBIX 3aHATHH 10 PU3HKE, TeX-
HHKOI 0€3011aCHOCTH TIPH Opra-
HHU3aLUH U IPOBEJICHUH JKCIIe-
PUMEHTAIBHBIX pabOT M METO-
JMKO poBeaeHus 1abopaTop-
HBIX pa0boT MIKOJIBHOTO Kypca
(U3KMKH IO BCEM pasJieniaM.

IlocnemoBaTenbHO CBS3BIBACT
NIPaKTUKY C TEOpHUEN.

IIpaBunbHOCTH OmIpenee-
HUS TTIOCTaBJICHHOM 3a-
Jla4uM, METOJIa €€ PEIICHUs,
a TaKkKe MPaBUJIBHOCTH Ca-
MOTO pelIeHHs TOCTABJICH-
HOM 3a7a4H.

NunuBuayansHOE
JIOMalllHee 3aJaHnue
10 BCEM TeEMaM
JUCIUIIINHEL.

1.2 llIxanabl OlleHUBAHUS:
[IpomexxyTounas arrectamnus ocyiectBisieTcs B 100-0auibHOM mikae.
4 kypc (7 cemectp) (3aueT):

— 0—50 6amnoB (He 3a4TEHO),
— 51— 100 6ammoB (3a4TeHO).




2 TumnoBble KOHTPOJbHBbIE 32aHHUSA WJIM HMHbIE MaTepHAJIbl, HEOOXOAUMBbIE [JIfl
OLlEHKU 3HAHMH, YMEHUii, HABBIKOB M (MJIM) ONbITA [eATEJbHOCTH, XapPaKTePU3yHIIHX
Tanbl (GOPMUPOBAHNS KOMIIETEHIIMI B Npolecce 0CBOCHUsI 00Pa30BaTe/IbHOI MPOrPpaMMbl

4 xype (7 cemectp)
Bonpockl Kk 3auery

1. Copnepxanue, poib U MeCTO (PU3UYECKOTO IKCIIEPUMEHTA B IpernofaBannu Gpusnku. Teope-
TUYECKUHN U SKCIIEPUMEHTAIbHBIN METOIbI (PU3NYECKON HAYKH.

2. Dranbl pU3MUECKOTO SKCIIEpUMEHTa: HalIroeHue, GOopMyYIUPOBAHUE TUIIOTE3bI, BBIIBUKE-
HUE [103HaBaTEIbHOM 337a4yM; CO3JaHHE FKCIEPUMEHTAIbHON YCTAHOBKHU, OCYILECTBICHUE JKC-
NEPUMEHTA B KOHTPOJIUPYEMBIX YCIOBUSX, IPOBEIACHNE U3MEPEHUH, aHATN3 JaHHBIX, (POPMYIIH-
pPOBaHUE HAyYHOI'O BBIBOJAA MJIM MOJIOKEHHUS.

3. Pomp m MecTo 3KCIEPHUMEHTAIILHOTO METO/Aa B IIKOJBHOM Kypce (pU3MKH. AHANIHU3 TOYEK
3pEHHUS.

4. Cucrema MIKOJBHOTO 3KcrepuMeHTa. DyHAaMeHTallbHBIE HAyYHBIE AKCHEPUMEHTHI. Mx
pOJIb B OpraHu3aluy y4yeOHOro Ipolecca Mpu NpUoOpeTeHUH HOBBIX 3HAHUH, peanu3aluu Io-
JUTEXHUYECKOTO MPUHIIHIA, OCYIIECTBICHUN MEXKIIPEIMETHBIX CBS3CH.

5. HMmmrocTpaTUBHBIE OIBITHI.

6. Dddexrrbie onbIThl. ONBITHL, B X0€ KOTOPBIX MMOKA3bIBACTCS NPUMEHEHNUE U3YYEeHHBIX (u-
3UYECKHX SIBIICHUI B TEXHUKE.

7. TIpobnemubie onbIThL. [Ipo0aeMHBI OIX0A K 00yUSHHIO.

8. IlkonbHbIA (QU3NUECKUI 3KCIEPUMEHT KaK MCTOYHHUK CO3/aHUS NPOOJIEMHOM CUTyalMu.
Yposuu npobiemuocTu. TpeboBaHus, MPEIbIBIIEMbIC K IEMOHCTPAIIUU TPOOIEMHBIX OIIBITOB.
9. Jlabopatopubie paboThl (PpOHTANIBEHBIE U B BUE MPAKTUKYMOB).

10. Knaccudwukaius yaeOHOT0 SKCIIEPIMEHTA 110 OPraHU3allMOHHOMY PU3HAKY.

11. Knaccudukanus yueOHbIX pruOopoB u TpeboBaHus kK HUM. Knaccudukanus yaue6HOro 060-
pynoBanus no ¢usuke. TpeOoBaHUS K JEMOHCTPALMOHHBIM IprOopam. TpeboBanus kK 0060py10-
BaHUIO JUISl TPOBEACHUS (POHTAIBHBIX JabopaTopHbIX padoT. OGopyaoBaHue JUIsl IPOBEACHUS
(bu3NYECKOro NpakTUKyMa.

12. JIeMOHCTpallMOHHBINH HKCIIEPUMEHT 10 MEXAHHKE.

13. JIeMOHCTpalMOHHBIN SKCIIEPUMEHT IO MOJIEKYJISIPHOM (PU3HKE U TEPMOJMHAMUKE.

14. JleMOHCTpaLMOHHBIM SKCIEPUMEHT IO JIEKTPOMArHeTH3My.

15. /IeMOHCTpallMOHHBIN SKCIIEPUMEHT 110 OITHKE.

16. Ilpuemsbl AEMOHCTPUPOBAHHUS MIKOJIBHBIX (PU3NYECKUX ONBITOB. CTPOOOCKONMUYECKUI TpreM
JIEMOHCTPUPOBAHUS.

17. Ilpuembl JEMOHCTPUPOBAHUS UIKOJIBHBIX (PU3MUYECKHX OMBITOB. TeHeBol mpuem
NPOCIIMPOBAHUS KaK OJWH M3 ONTHYECKUX MPHUEMOB MOJIYYeHUs H300pakeHHid. MUKpOIpOeK-
. Bugeo conpoBoxkaeHue Kypcea.

3ayeTHoe 3a/aHue (OMJIET) BKIIIOYAET 2 TEOPETHUYECKUX Borpoca (popMUPYIOTCS U3 MpPeCcTaB-
JICHHBIX BOIPOCOB K 3a4eTy) W 2 MPaKTUYECKUX 3aJaHus (mpumepsl npuseleHbl B IIpakTuko-

OpPUCHTHUPOBAHHBIX 33.)13.HI/ISIX) .

MakcumanbHOEe KOJUYECTBO OaioB 3a 3aueTHoe 3amanue — 100 (50 6amioB MakCMMalbHO 3a
TeOpeTHUecKrue BOMpochl, 50 OaMIOB MaKCUMaJIbHO 3a peIIeHHE MPaKTUYECKHX 3alaHui).

Kpurepun ouennBanus:

Kpurepuu onieHnBanusi TEOpETUYECKOT0 BOIIpoOca bansl

M310xkeHHbI MaTeprall pakTHYECKH BEpEeH, HAIMUKE TIYOOKHUX MCUEpPIBIBAIOIINX 21-25




3HAHUU; IPaBUIIbHbIC, YBEPEHHBIE EHCTBUS MO MPUMEHEHUIO MOTYYE€HHBIX 3Ha-
HUH Ha NIPaKTUKE, TPAMOTHOE U JIOTUYECKH CTPOHHOE U3JI0KEHNE MaTepuaa Inpu
OTBETE

Hannuue TBCPABIX U JOCTATOYHO IMOJIHBIX 3HaHI/II\/JI, IIpaBHUJILHBIC I[CflCTBPISI oo
MMPUMCHCHHIO 3HAHWUH Ha IMPAKTHUKE, YETKOC U3JIOXKECHUE MaTCpuraia, JOIIyCKar0TCA 17-20
OTACJIBHBIC JIOTHYCCKUC U CTUJIMCTUYCCKUEC IMOIPCIIHOCTH, HCYBCPCHHOCTD U HC-
TOYHOCTH OTBETOB Ha JOIOJHUTCIBHBIC 1 HABOAAIINE BOIIPOCHI

Henonablii oTBET Ha BOIIPOCHI; 3aTPYAHACTCA OTBCTHUTDH HA JOIMOJIHUTCIIbHBIC BO-

IPOCHI 1-16

OTBeT He CBsI3aH C BOIIPOCAMU, HATUYHE TPYObIX OMMUOOK B OTBETE, HEIIOHUMAHHE

CYIIHOCTH M3JIaraeMoro BOIpoca, HEyMEHHUE IPUMEHSTh 3HAHUS Ha MPAKTHKE, He- 0

YBEPEHHOCTh ¥ HETOUHOCTh OTBETOB Ha JOIMOJHUTEIBHBIE i HABOSIIINE BOITPOCHI

MaxcumanvHolll Oann 3a omeem HA MeopemuydecKull 60NpPoc 25
Kputepun orieHUBaHMsI TPAKTUKO-OPUCHTHUPOBAHHOTO 3aJaHHS Bbabt

[TpakTHKO-OpHEHTHPOBAHHBIC 3aJaHUS BHIIIOJIHEHBI B IIOJIHOM 00bEMe, B TIPE/I-

CTaBJICHHOM PEIICHIH 000CHOBAHHO MOJyYEHBI TPABWIIBHBIC OTBETHI, TPOBEICH 40-50

aHaJIn3, faHa IrpaMOTHAas UHTEPIIPETALN: MMOJYYCHHBIX PE3YJIbTATOB, CACIIAHbI BbI-
BOJBI; JOIMYCKAIOTCA BHIYHUCIIMTCIIbHBIC omuOKH Ha (bl/IHa.HbHOM OTallC pCICHUA

[TpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUs BBIIIOJIHEHBI B IOJIHOM 00beMe, HO IpU
aHaJIM3€ U MHTEPIPETALMH ITOJYYEHHBIX PE3yIbTaTOB JOIYIIECHbI HE3HAYUTEIIb- 29-39
Hbl€ OUIMOKH, BBIBOJIbI — IOCTATOYHO OOOCHOBAHBI, HO HETOJIHBI

HpaKTI/IKO-OpI/IGHTI/IpOBaHHI)IG 3aJaHus BBIIIOJTHCHBI HE B IIOJIHOM O6”I)€Me, npu

aHaJIM3¢ ¥ UHTEPIPETAIMU TIOJIYYCHHBIX PE3yJIbTaTOB JIOMYIIECHBI OMTHOKH, BBIBO- 1-28
JTbI — HETIOJTHBIE WITH OTCYTCTBYIOT

[TpakTHKO-OpPUEHTHUPOBAHHBIC 33JJaHUS BBIMIOJIHEHBI TIOJTHOCTHIO HEBEPHO WJIH OT- 0
CYTCTBYET peIIeHHE

MaxcumanvHolil 6ann 3a peuieHue 08yX NPAKMUYECKUX 3a0aHUL 50

HToroBas oueHka GOpMHUpYETCsl U3 CyMMbI HAOpaHHBIX 0aJIJIOB 32 BBIITOJHEHHUE 3a4E€THO-
ro 3a/aHus (2 TEOpeTUUECKUX BOIIPOCOB U 2 MPAKTUUECKUX 3aJJaHHi) U COOTBETCTBYET LIKAJIE:

— 0 - 50 6annoB (He 3a4TEHO),

— 51 - 100 6amnoB (3a4TEHO).

IIpakTHKO-OPHEHTHPOBAHHbIE 3a1aHUSA

Bonpocsi/TemMbl K onpocy (KOJUVIOKBHYMY)
1. Conepxxanue, poiab U MecTO (PU3UYECKOT0 HKCIIEPUMEHTa B IpenoAaBanuu ¢pus3uku. Teope-
TUYECKUN U SKCIIEPUMEHTAIbHbBIN METOIbI (PU3NUYECKOI HAyKH.
2. Dranbl PU3MUECKOTO dKCIIEPUMEHTa: HaOIro1eHue, GopMyIMpoOBaHNE TUIIOTE3bI, BBIIBIIKE-
HUE TI03HABATEJIbHOM 33auy; CO3AAHHME DKCIIEPUMEHTAIBHON YCTaHOBKH, OCYILECTBIEHHUE JKC-
NEPUMEHTa B KOHTPOJIMPYEMBIX YCIIOBUSX, IPOBEACHUE U3MEPEHUM, aHAINU3 JaHHbIX, POPMYIIH-
POBaHME HAYYHOT'O BBIBOJA UJIU TOJIOKEHUS.
3. Pomp m MecTo 3KCIEpHUMEHTAILHOTO METO/AA B IIKOJIBHOM Kypce (QHU3MKH. AHAIU3 TOYEK
3pEHUs.
4. Cucrema MKOJbHOrO 3KcrepuMeHTa. dDyHnaMeHTadbHble Hay4dHbIE SKCHEpUMEHTHI. Mx
pOJIb B OpraHu3aluy y4yeOHOro Impolecca Mpu NpruoOPETEeHNH HOBBIX 3HAHWM, peanu3alnuu Mo-
JUTEXHUYECKOTO MPUHIIMIIA, OCYIIECTBICHUN MEKITPEIMETHBIX CBA3CH.
5. HNnmocTpaTHUBHBIE ONBITHI.
6. Dddexrbie OMBITEL. OMBITH, B X0A€ KOTOPHIX MOKA3bIBACTCS MPUMEHEHNE N3YICHHBIX (u-
3UYECKUX SIBJICHUH B TEXHHUKE.
7. TlpoGnemusbie onbIThl. [IpoOaeMHBII OAX01 K O0yUEHHIO.




8. IlkonbHbIA (QU3NUECKUI IKCIEPUMEHT KaK MCTOYHUK CO3/aHUS MPOOJIEMHOHN CHUTyaIuH.
YpoBHU npobiieMHOCTH. TpeboBaHMsl, IPeabsBIsSEMbIE K IEMOHCTPALIUH TPOOIEMHBIX ONBITOB.
9. JlaGoparopHbie paboThI ((pOHTAIBHBIE U B BUAE PAKTUKYMOB).

10. Knaccugukarus yaeGHOro 3KCepruMeHTa 110 OpraHu3alliOHHOMY IPU3HAKY.

11. Knaccudukamus yueOHbIX TpHOOpoB 1 TpeboBanus kK HUM. Kimaccudukanus yae6HOro 060-
pynoBanus o ¢usuke. TpeboBaHUS K JEMOHCTPAIIMOHHBIM ITpuOopaM. TpeboBanus Kk 000py10-
BaHUIO JUIS IPOBEACHUS (PPOHTAIBHBIX Ja00opaTOpHbIX paboT. O0OpyHOBaHUE Ul IPOBEACHUS
(bU3U4ecKoro nNpakTUKyMa.

12. JleMOHCTpAlMOHHBINH SKCIIEPUMEHT 10 MEXAHHKE.

13. JleMOHCTpaLMOHHBIN SKCIEPUMEHT IO MOJIEKYJISIPHOM (hr3KKe U TEPMOJMHAMUKE.

14. JleMOHCTpalMOHHBIN SKCIEPUMEHT MO JIECKTPOMArHETU3MY.

15. JleMOHCTpalMOHHBIN SKCIIEPUMEHT 1O ONTHUKE.

16. Ilpuembl AEMOHCTPUPOBAHUS MIKOJIBHBIX (PU3NYECKUX OMBITOB. CTPOOOCKONMMUECKUI TpreM
JIEeMOHCTPHPOBAHHUS.

17. Ilpuembl AEMOHCTPUPOBAHUS IIKOIBHBIX (PHU3NUECKUX OMBITOB. TeHeBoii mpuem
IIPOELIMPOBAHUS KaK OJUH U3 ONTUYECKUX NIPUEMOB MOJIy4eHUs U300paxkeHnil. MUKponpoek-
uusi. Buseo conpoBokaeHUE Kypcea.

Kpurtepuu onennBanus. MakcumMaaIbHOE KOJUYECTBO 0AJUIOB 10 BceM Temam — S0:

Kputepun orieHuBaHMsI BBITIOJHEHUS] OTBETA Ha OT/ICJIBHBIN BOIPOC Baser
OO0yyaronuiicst OTBETHII IPABUIBHO 2-3
OOyuaromuiicsi He OTBETHJI TPABUIILHO 0-2
MaxcumanvHolil Oain 3a omeem Ha 00UH BONPOC 3

NuauBuayanbHoe 1oMalHee 3aJanue (MHAMBHAYAJIbHAasi padoTa)
HGO6XO[[I/IMO IIOATOTOBUTH I/IHIII/IBI/II[ya.HBHOG 3aaHUC 110 ABYM TEéMaM H3 HI/I)KeHepe‘-II/IC-
neHHbIX. CTpyKTypa JOKJIa/la JOJKHA COAEPKAaTh TEOPETUUYECKYIO YAcCTh [0 TEME U MpaKTH4e-
CKYIO 4acTh (WILTIOCTPAIHS Ha KOHKPETHOM pasjiesic u3 Kypca QU3NKH).

Kpurepun oueHuBaHus HHAMBUIYAJIbHBIX 3aaHUI.

MaxkcuManbHOE KOJIMYECTBO OANIJIOB 32 OTAENBHBIN BapUaHT MHIMBUYaIbHOTO 3a1aHus (2 Te-
mbI) — 50.

Jls 3amanuid:

Kpurepnii onieHuBaHus basnsl

3agaHue BBIIOJIHEHO B MIOJIHOM 00beMe, JOMYCKAIOTCSl BBIYMCIUTEIbHbBIE OIINOKU 20 _ 25
Ha (PMHAJIBHOM 3Talle peleHus

3aaHue BBINOJIHEHO C OIIMOOYHBIMH TPOMEXYTOUHBIMU BBIBOJAMHU U pacueTaMu
(HempaBUIILHO OTpE/EIeH TUIl YPaBHEHUS /WM IPUMEHEH HECOOTBETCTBYIOIIMNMA
QITOPUTM; BBIYUCIUTENbHBIE IPOMEXYTOUHBIE OIIMOKHU, IPUBOAIINE K HETIpa-
BUJIbHBIM BBIBOJIaM)

1-24

3aJaHKe BBIITOJIHEHO MOJHOCTHIO HEBEPHO MM OTCYTCTBYET PELICHUE 0

MaxcumanvHolii 6ann 3a 00HY memy UHOUBUOYANbHO20 3A0AHUS 25

3 Meroanyeckue MaTepHaJibl, ONpelessiolue Npouealypbl OLEHMBAHUS 3HAHUIA,
YMEHH, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPaKTEePHU3YIOIIMX 3Tanbl ()OpMUpPOBa-
HHUS KOMIIETeHIHI

[Ipouenyps! olleHMBaHUS BKJIIOYAIOT B c€0Sl TEKYIIUH KOHTPOJIb U MPOMEXYTOUHYIO aT-
TECTALMIO.




Texkymmii KOHTPOJb YCIEBAEMOCTH TIPOBOAUTCS C WCIOIH30BAHUEM OIEHOYHBIX
CPEeZCTB, MPECTABIICHHBIX B I1. 2 TAHHOTO NPUJIOKEHUs. Pe3yabTaThl TEKyIIEro KOHTPOJIS JT0BO-
JISITCS 1O CBEJICHUS O0YYAOIIUXCS JI0 MPOMEKYTOYHON aTTeCTAIlUU.

IIpomMe:kyTouHasi aTTecTalMA IPOBOIUTCS B OpME 3aueTa. 3a4eT MPOBOIUTCS TI0 pac-
MUCAHUIO TIPOMEKYTOUYHOM aTTECTAlMM B YCTHOM BHJe. KOJMUYECTBO BOMPOCOB B 3aYETHOM 3a-
nanuu (6mnere) — 4 (2 TeopeTHYECKUX BOIpOca M 2 MpaKTHUeCKuX 3amaHust). OObsBICHUE pe-
3y/IbTaTOB MPOU3BOANTCS B JICHB 3aueTa. Pe3ynbTaThl aTTeCTalluu 3aHOCATCS B BEIOMOCTh H 3a-
YETHYIO KHIDKKY 00y4aroerocs.

OOyuaromnmecsi, He TPOIICAIINE MPOMEKYTOUHYIO aTTECTAlMIO MO TpaduKy MPOMEXKY-
TOYHOU aTTECTAIlNH, TOJDKHBI TMKBUIUPOBATH 3a/I0JDKCHHOCTD B YCTAHOBJICHHOM IOPSIIIKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUTIJIMHBI

VY4eOHBIM MJIAHOM MPEYCMOTPEHBI CIETYIOIINE BUIbI 3aHSITHI:

—  JIeKIIHH;

—  1abopaTOpHBIC 3aHATHS.

B Xo/1e TeKIIMOHHBIX 3aHATUI PaCCMATPUBAIOTCS OCHOBHBIE BOIPOCH METOAMKH y4eOHO-
ro (hU3MYECKOro >KCIepruMeHTa B 1IKoie. B xoae nabopaTopHbIX 3aHATHI CTYIEHTHI 3aKperuis-
0T 3HaHU, MTOJIYYCHHBIC Ha JICKIHMOHHBIX 3aHATUAX, ITYTCM IIPOBCACHUS pa60T.

[Ipu noAroToBKeE K J1a0OPATOPHBIM 3aHIATUSIM KaXKbIi 00y4atoIIUiCs JOKEH:

—  M3YYUTh PEKOMEHJOBAHHYIO YUEOHYIO JINTEPATYPY;

- HN3YUUTb KOHCIICKTLL JIGKLIPIP'I;

—  BBINOJHUTH JOMALIHEE 33/1aHUE K IIPEbIAYILEN TEME.

VYriny0neHHOe M3ydYeHHE BOIPOCOB JIEKIIMOHHBIX 3aHATUM, a TAaK)KE€ BOIPOCOB, HE pac-
CMOTPEHHBIX Ha JIEKIUAX U JJa0OPATOPHBIX 3aHATHUSAX, TOJKHBI OBITh U3Y4YE€HBI O0yUYAIOUTUMUCS B
XO0JIe CaMOCTOSITENILHOW paboTel. KOHTpOIb caMOCTOSATENbHONW pPabOTHl OO0yYaIOMUXCS OCY-
HIECTBIISICTCS B XOJ€ 3aHSATHUN MOCPEACTBOM ONPOCA U PELICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3amaHuii. B Xo/1e caMocTosTenbHONW padOThl KaXIblii 00yJaromuics: 00s13aH MPOYUTATh OCHOB-
HYIO U [0 BO3MOXXHOCTH JIOTIOJIHUTEIBHYIO JIMTEPATYpPY MO U3y4aeMOil TeMme, JOMOIHUTH KOH-
CIICKTbI HeKHI/If/'I HCAOCTAOIIUM MAaTCPUAIOM, BBIIIUCKAMU U3 PECKOMCHAOBAHHLIX ICPBOUCTOYHHU-
KOB. BbIIETUTh HEMOHITHBIE TEPMUHBI, HANTU UX 3HAYEHHE B JHUTEepaType. s moAroToBKH K
3aHATHUSIM, TEKYIIIEMY KOHTPOJIIO U MPOMEKYTOUHON aTTecTallMi 00yJarolrecss MOryT BOCHOJIb-
30BaThCs AJIEKTPOHHO-OUOIMOTEYHBIMU CHCTEMaMHU.



