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HopmartusHas 6a3a

e 3axoH P® «O06 obpazoBanuu B Poccuiickoit @enepaunu» Ne 273-03 ot 29.12.2012;

denepallbHBIN rOCYAapCTBEHHBINM 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOTO o01ero oopasosanus (I[Ipukas
MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanyu ot 17 nexadbps 2010 r. Ne 1897, B penakuuu nmpukasa
MunucrtepcTBa o0pazoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e [IpumepHas ocHOBHas 0Opa3oBaTebHAs MPOrpaMMa OCHOBHOI'O 00111ero o0pa3zoBaHus, 0J00peHHas pelieHueM

¢benepanbHOro yueOHO-METOMUECKOT0 00BEANHEHHS 110 001meMy o0pa3oBaHuio (mpotokoa oT 8 ampens 2015 T.
Ne 1/15);

o @enepanbHbIi epeyeHb yUeOHUKOB, PEKOMEHJOBAHHBIX (IOMYIIEHHBIX) MUHUCTEPCTBOM 00pa3oBaHUs U
Hayku Poccuiickoii @enepaluu K UCIOIB30BaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00111e00pa3oBaTeIbHbIX
OpraHM3alMsIX MPU peai3alii UMEIOLIUX FOCYAapCTBEHHYIO aKKpEeIUTaUI0 00pa30oBaTebHBIX IPOrpaMM
HayYaJIbHOTO 0OIIEr0, OCHOBHOI'O OOIIETr0, CPeIHETr0 001Iero 00pa3oBaHus, yTBEPKACHHBINH PUKA30M
MunucrepctBa oOpasoBanust U Hayku PO ot 28 nekalps 2018 roga Ne 345 ¢ u3MeHEHUSIMU U TOTIOTHEHUSIMH.

o @enepanbHblil epeyeHb yUeOHUKOB, PEKOMEHJOBAHHBIX (JOMYLIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoil @enepanuy K UCIOIb30BaHUIO B 00pa30BaTEIbHOM IIpoliecce B 00111e00pa3oBaTeIbHbIX
OpraHM3alMsIX [IPU peali3alii UMEIOLUX FOCYAApCTBEHHYIO aKKPEAUTALIUMI0 00pa30BaTEeNbHbIX IPOrpaMM
HayaJbHOT'O 0OIIEr0, OCHOBHOI'O OOILEro, CPEeHEr0 00LEro 00pa3oBaHus, yTBEPKIECHHBIN IPUKA30M
MunucrepcTBa oO6pazoBanus U Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ U3MEHEHUSMH U IOTIOTHEHUSIMH.

e [lepedeHp opraHu3aIMii, OCYIIECTBISIONINX BBITYCK YI€OHBIX TOCOOUH, KOTOPBIE TOITYCKAIOTCS K
WCTIOJIB30BaHUIO TIPU pealIn3alliil UMEIOMINX TOCYIapCTBEHHYIO aKKPEAUTAIHIO 00pa30BaTEIbHBIX MPOTPAMM
HayaJIbHOTO 0OIIETr0, OCHOBHOTO OOILEro, CpeHEro oo1ero oopa3oBaHus, yTBEPKACHHBIA IPUKAa30M
MunoOpuayku P® ot 09.06.2016 Ne 699;

e [Iporpamma ocHoBHOro 001IeT0 00pazoBanus. dusnka. 7 - 9 kinaccel (aBTopsl:A.B. Ileppiukun, H.B. ®unonosuy,
E.M. I'ytHuk). @usuka. 7-9 knacesl: padouune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e uzn., nepepad.-M.: [Ipoda,
2015. —-400c.,

Jlata yTBep>KACHUS:

O0111e€e KOJIMYECTBO YaCOB:
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YpoBeHb peann3aimu:

0a30BBIil

Cpok peanuzanuu:

01.09.2024 - 31.09.2027




I. IlnanupyemMsie pe3yJbTaTbhl OCBOCHHUS Kypca BHEYPOYHOH AeATeJIbHOCTH 0 (pusuke

[Tporpamma no3BoJISIET TOOMBATHCSA CIAEAYIOIIUX PE3YJIHTATOB OCBOCHUS Kypca BHEYPOUHOM AESTENbHOCTH

OcHoBHasi rpynna y4amuxcst Hdern ¢ OB3
(BKJIIOYAsi MHTETPHPOBAHHBIX)
MpeamerHbie MeTtanpeamerHbie JINYHOCTHEIE IpeamerHbie MeTanpeameTrHbie JINYHOCTHLIE
- YMETb IOJIb30BATHCS P. —ymeTh paborats 0 | -pa3BuBaTh - IMETh P. —ymets paboTaTh | -pa3BuBaTh
METOJIaMH HAy4YHOT' O MPEJI0KEHHBIM O03HABaTEJIbHBIE MPEJCTABJICHUE O | MO MPEJI0KEHHBIM | MMO3HABATEJIbHBIC




UCCIICI0BaHMS SIBJICHUN
TIPUAPOIBI;

- IPOBOJIUTH
HaOJIIOIeHUS,
IUTaHUPOBATh U
BBITIOJTHATH
HKCIIEPUMEHTHI;
-00pabaTpIBaTh
pe3yJIbTaThl U3MEPEHUH;
- IPECTABIIATh
pe3yJbTaThl U3MEPEHUH
C MOMOILBIO TaOJIHIL,
rpaduKoB u GpopmyI;

- 00Hapy>KUBaTh
3aBUCUMOCTH MEXy
buznyeckuMu
BEJIMYMHAMU;
-00BSCHSATH MMOTyYCHHBIE
pe3yJbTaThl U J1eN1aTh
BBIBOJIBI;

-OLICHUBATh TPAHUIIBI
MOTPEIIHOCTEN
pe3yIbTaTOB U3MEPEHUIA;
- yMeTh IPUMEHSTH
TEOpPETUYECKHE 3HAHUS
1o (pu3MKe Ha MPAKTHUKE;
-pemaTh pusnueckue
3aJ]auu Ha IPUMEHECHHE
MOJTyYCHHBIX 3HAHWA;

- BEIBOJUTH U3
HKCIEPUMEHTATBHBIX
($akTOB M TEOPETUUECKUX
MoJienelt pu3nueckue
3aKOHBI;

- YMETh JIOKJIaIbIBaTh
0 pe3yJIbTaTax CBOETO

WHCTPYKIUSAM; YMEHHUE
W3JIaraTh MBICIIH B
YETKOM JIOTUYECKOM
TOCJIeI0BATEIILHOCTH;
aHAIM3UPOBATH
COOCTBEHHYIO padoTy:
COOTHOCHTb IIJIaH U
COBEPIIICHHBIC
oTiepaIiy, BBIACISATh
9TaIrbl ¥ OIEHUBATH
Mepy OCBOEHUS
Ka)KJIOTO, HAXOIUTh
OIIINOKH,
yCTaHABIUBATh UX
MIPUYUHBI.

1. — opuenTupoBaThCs
B CBOEH CUCTEME
3HAHU: OTJINYATh
HOBOE OT yXke
W3BECTHOTO;
nepepadaTbBaTh
MOy YEHHYFO
nH(pOpMaIInIO, AeNaTh
BBIBOJIBI B pE3YJIbTATE
COBMECTHOHM paboTHI
BCETO KJIacca; yMETh
aHAIM3UPOBATH
SIBJICHHSI

K. — ymets pabortats B
rape M KOJUICKTHBE;
3pPEKTUBHO
pacrpenensiTh
00s13aHHOCTH

WHTEPECHI,
I/IHTeJ'IJ'IeKTyaJ'II)HBIe nu
TBOpUYECKUE
CIIOCOOHOCTH
yYaImxcs;

- MOTUBUPOBATH CBOH
JICHCTBUS; BBIPAXKATh
TOTOBHOCTH B JIF000#
CUTYyAaIlMX TIOCTYIUTh
B COOTBETCTBUH C
NpaBUIIaAMU
TTOBE/ICHHUS,

- BOCIIPHHUMATH PEeUb
YUUTEIS
(OJTHOKJIACCHUKOB),
HETOCPEICTBEHHO HE
oOpaIieHHyo K
y4anieMycs;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYIO
JeSITeIbHOCTD: CBOH
JOCTYDKEHHUS,
CaMOCTOSITEIBHOCTH,
UHHIIAATHBY,
OTBETCTBEHHOCTb,
NPUYHHBI HEY1a4

IIpUpoIe
BOKHEHIITUX
buznueckux
SIBJICHUI

OKpY KaroIlero
MUpa ¥ TOHAMATh
CMBICT
buznyecKux
3aKOHOB;
-IEMOHCTPUPYIOT
yMEHHE
paboratb ¢
pasHBIMU
HUCTOYHUKAMU
uHpOpMaLny;
-yMeTh
PUMEHSTh
TEOpETHUECKUE
3HAHU 110
¢uznke Ha
MPaKTUKE;

- YMETh
UCII0JIb30BaTh
MOJTy4YEHHBIE
3HAHUS B
MOBCETHEBHOM
JKU3HU (3K0JI0THs,
OBbIT, OXpaHa
OKpY’KaroIIei
Cpenibl)

- IPOBOAMTH
HaAOJIFOIEHUS
buznuecKkux
SIBIICHHI;
-U3MEPSITH
buznyeckue

WHCTPYKIHAM;
yYMEHHE U3JIarathb
CBOU MBICIIH B
JIOTUYECKON
MIOCJIEA0BATEIBHOCT
u;
I1. — ymenue
OTJIMYaTh HOBOE OT
y>K€ U3BECTHOIO;
niepepabaTriBaTh
MIOJIyYEHHYIO
nH(pOpMaIInIo,
JieNaTh BHIBOJIBI B
pe3ynbTare
COBMECTHOMN
paboThI Bcero
KJ1acca; yMeTh
HaOJIFOHaTh U
OIMCHIBATH
SIBTICHUS

K. — ymers
paboTaTh B mape u
KOJIJICKTHBE;

HUHTCPCCHI;

- MOTUBHUPOBATH
CBOM JICUCTBUS;

- BOCIIPUHUMATh
peub yuuTes
(O/THOKITAaCCHHUKOB),
HETIOCPEICTBEHHO
HE 00OpalIeHHYIO K
ydamemycsi;

-OIICHUBATh
COOCTBEHHYIO
y4eOHYO

JeATEILHOCTD




HCCIIEI0BaHUS;

- y4acTBOBAaTh B
JUCKYCCHH, KPaTKO U
TOYHO OTBEYATh Ha
BOMPOCHI;

-HMCII0JIb30BaTh
CIPaBOYHYIO JTUTEPATYPY
U JIpyTe UCTOUHUKHU
MH(pOpPMALINH.

BCJINYHMHBI

B npomecce BHEYpOUHOI 1eATEJILHOCTH B IIKOJ€ PENIAIOTCS CJeAy0Ine KOPPEeKIHOHHO-PAa3BUBAIOIIINE 321a4UH:

1. Pazsumue u Kkoppexyus 6HUMAaHUs

2.Dopmuposanue yHUBEPCaNbHbIX YUEOHbIX

ymenuu 3.Pazeumue peuu

Copaep:kaHue BHeypouHOii AeATeIbHOCTH 10 pusnke «O3agavenHas pusnka» 7 Kiaace

Ha3Banue pa3nena (Tembl)

Conep:xaHue y4eOHOro npeamMera, Kypca

HepBOHa'—IaJIbeIe CBE/ACHHUA O

CTpOoCHUM BEIECTBA

Lena nenenus usmepureabHoro nmpudopa. Onpenenenre HeHbl AeIeHUs U3MEPUTEIbHOTO HUIHHIPA.
OrnpezenieHre reoOMETPUUECKUX pa3MepoB Tena. M3roropieHrne n3aMepuTeNnbHOro nuinHapa. smepenue
Temneparypsl Tena. M3smepenue pasmepoB Mabix Ten. Mi3MepeHue TonmuHel JucTa Oymaru.




2. | BzaumopaeiicTBHe Tea N3mepeHne ckopocTH JBMKEHUS Tena. M3mepenue Maccsl Tena HenmpaBuibHOH Gpopmbl. 3Mepenue
IUIOTHOCTHU TBepAOro Tena. Mzmepenue o0bema myctoThl. MecnenoBanue 3aBUCUMOCTH CHITBI TSDKECTH
oT Maccel Tena. OnpeneneHne Maccsl U Beca Bo3ayxa. CllojkeHne CHII, HallpaBJIEHHBIX 110 OJTHOU
npsimoid. I3Mepenue »xecTkocTH npykuHbl. 3Mepenne ko duiirenta cuiibl TpEHUS! CKOJIbKEHHUS.
Pelienne HecTaHIAPTHBIX 337124

3. | JaBuenue. laBjieHue ;KuAKOCTel 1 HccnenoBanue 3aBUCMMOCTH AAaBJICHUS OT IUIOUIAAN TOBEpXHOCTU. OnpesiesieHne 1aBIeHus

9308 TBEPJOTro Tena. Beiuucienue cuibl, ¢ KOTOPOil aTMocdepa JaBUT Ha TOBEPXHOCTh cToja. OnpeaencHue
Macchl Tela, TaBaromiero B Boje. OnpeneneHue IioTHOCTH TBepaoro Tena. Onpenenenue oobema
Kycka jbja. M3yueHue ycinoBus miaBaHus Teil. Penienne HecTaHIapTHbIX 3a/1a4
4. | PadoTa m MOIITHOCTD. Brruucnenue paboThl 1 MOIITHOCTH, Pa3BUBAEMOM YUEHUKOM TpHU MoabeMe ¢ 1 Ha 3 Tax.
3 Onpenenenue BeMrpaimia B cuiie. Haxoxxaenue nentpa tsxxectH miockoit purypsel. Berancnenue KIT/I
Heprus HAKJIOHHOM IIOCKOCTH. M3MepeHne KUHETUUECKOM dHepruu. M3Mepenne noTeHnaabHOW SHEPTUH.
Penienue HecTaHAapTHBIX 3a7a4.
8§ KJj1accC
Ne Ha3Banue pa3nena (Tembl) Conep:kaHue y4e0HOro npeaMera, Kypca
1. | ®usnyeckunii MeToA U3yYeHHUS Onpenenenue 1eHsl JeseHNs TpUOOPOB, CHIATHE MOKazaHui. Onpeenenne NorpeHocTen
NPHPOJbI: TEOPETHYECKUH 1 W3MEpPEHUN.
IKCIEPUMEHTAIbHBIN
2. | TennoBbIe ABJIEHUS U METOAbI HX Onpenenenue yIIMHEHHs Tea B IIPOLIECCE U3MEHEHUS TeMIlepaTypsl. Perenue 3a1aq Ha
e —— OnpeJIeJICHUE KOJINYECTBa TeIUIOThL. [I[puMeHeHne TernaoBoro pacupeHus Juist perucTpaLu
Temneparypsl. McciaenoBanue npoueccoB IUIaBIEeHU U OTBepAeBaHus. M3ydueHue ycTpoiicTBa
TEIUIOBbIX ABuraresneil. [Ipudopsl A n3MepeHust BIaKHOCTH BO3AyXa.
3. | DnekTpuyeckue ABJIEHUSA U METOABI Omnpezenenne yaeIbHOT0 COMPOTUBIICHHS MPOBOAHUKA. 3akoH OMa 1 yyacTka 1enu. Pemenue
e — 3a/1au. I/Iccne%OBaHne Y UCIOJIb30BAHNUE CBOWCTB 3JIEKTPUUECKUX KOH/ICHCATOPOB. Pacuer
notpedisieMoit anekrposHeprun. Pacuer KIIJI anekTpuyueckux ycTpoicTB. Pemenue 3a1ad Ha 3aK0H
Jlxoyns -Jlenna.

4. | DneKTpOMarHuTHbIE SIBJIEHUS [Monyuyenue u GpukcupoBaHHOE N300pa’keHNEe MAarHUTHBIX NoJiei. M3yueHue cBOCTB
JIeKTpoMaruuTa. Msyuenue Mojenu aekTpoaBuraTesis. Penienre kauecTBEHHBIX 3aad.

5. | OnTuka N3yuenue 3axkoHOB oTpaxkeHus. Habmronenne otpaxkeHus u npeaomieHus cseta. M3o0paxeHus B

nuH3ax. OnpeaeneHue raBHoro (POKYCHOTO PACCTOSIHUS M ONITUYECKOMN CHITbI IMH3bL. HaOmronenue
uHTep(depeHIn cBeta. PemeHne 3a1a4 Ha npenomiieHre cBeta. HaOuoeHne MoJIHOTO OTPaKeHHUS
CBeTa.




9 KkJacc

Ne Ha3Banue pa3nesna (Tembl) Conep:kaHue y4e0HOIo npeaMera, Kypca

1. | Marnerusm Kowmmnac. [Ipuniun padotsl Maraut. Marautel osiocoBsle, 1yroBble. MarautHas pyaa. Marauraoe
noJjie 3emin. M3rorosnenue maruuta. PenieHue kauecTBEHHbIX 33]1a4.

2. | DnekTpocTraTuka DNEeKTpUYECTBO Ha pacueckax. OCTOPOKHO CTATHUECKOE FIEKTPUIECTBO. DIEKTPUIECTBO B
UTPYHIKax. JJIEKTPUIECTBO B ObITY. YCTpoiicTBO OaTapeiiku. PenieHne HecTaHapTHBIX 3a]1a4.

3. | Cger Uctounuku cBeta YcrpoiicTBo raa3za. Comnevnsie 3aitunku. Tens. 3aTrMenune. [[BeTa komMnakT qucka.
MpeubHbli cniekTp. Panyra B npupose. Jlynusie u Conneunsie 3aTmenus. Kak cinomats myu? Kak
3a)keub OroHb? PelieHne HecTaHJapTHBIX 3a]1a4.

Metoabl 00y4eHust 1 ()OPMbI OPraHU3ALNNHU eATEJIbHOCTH 00yUAOIINXCS
Peanmauuﬁ mporpaMmabI BHeypquoﬁ ACATCIIbHOCTH ((O33I[8.‘-ICHHE[$I (I)I/ISI/IKa» npeamogaractT MHANBUAYaJIbHYIO U I'PYIIIOBYTO pa60Ty

oOyuyaronuxcsl, IIIaHUPOBaHUE U IPOBEIEHUE UCCIIET0BATENBCKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHBIN cOOp JAHHBIX JUIS PEIIEHUS TPAKTUYECKUX
3aJa4, aHaJIU3 U OLIEHKY MOJIyYEHHBIX PEe3YyJIbTaTOB, M3rOTOBICHHE ocoOuit u Mojenel. [Iporpamma nperycMaTpruBaeT He TOJIBKO 0Oydarouie u
pa3BUBAIOIINE 1IeNH, €¢ pealn3alus ClocoOCTBYET BOCIIMTAHUIO TBOPUYECKON JINYHOCTH C AKTUBHOM KU3HEHHOH NMo3uIMeld. BhICOKMX pe3ynbTaToB

MOTYT JIOCTUYb B JAHHOM CJIy4ae He TOJIbKO YYCHUKH C XOPOIIeH MIKOJIbHON YCIeBaeMOCTbIO, HO M BCE IIeJIeyCTPEMIICHHBIE aKTUBHBIE Pe0siTa, yiKe
cenaBUIne cBoi Npo(eCcCUOHATIBHBIN BHIOOD.
OOyuenue ocymiecTBisieTcs: pu noaepx ke Llentpa 00pa3oBaHus eCTeCTBEHHO-HAYYHON HarpaBieHHOCTH «Touka pocTtay, KOTOpBIN

CO3/1aH Ui Pa3BUTHS y 00YUaIOIINXCs €CTECTBEHHO-HAYYHOU, MaTeMaTUYeCKOM, MH)OPMALIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U
KpPEaTUBHOTO MBIIJICHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HATIPABICHHOCTH, a TAKXKE IS TPAKTUIECKONH 0TPabOTKH yueOHOTO

MaTtepuaia no yueoHomy npeamety «Duzukay.

TemaTnueckoe mianupoBanue (1 200 ooyuenus)



Txaace

Haumen Conep:xanue Koanuect ®opma HUcnonab3oBanue JlaTa
OoBaHHE BO 3aHATHHA o0opynoBanus «Touka
paszena 4acoB pocta»
1 BBoaHoe 3anstue. MTHCTpyKTaX 10 TEXHUKE O€30MaCHOCTH. 1 Oecena O3HaKkoOMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" uudpoBoii 1aboparopueit
"Touxka pocra"
(emoHcTpanus
TEXHOJIOTMH U3MEpPEHUsI)
I. IlepBoHa4ya/IbHbIE CBEJCHUS 0 CTPOCHUH BellleCTBa 74
2 OkcnepuMmenTanbHas padora Ne 1 «Ornpenenenue LeHbl AeIeHHS 1 skcnepuMeHT | JIunelika, ieHTa MepHas,
Pa3IMYHBIX TPUOOPOBY. W3MEPUTENBHBIN IIITHHIID,
Ha 6a3e Llentpa "Touka Pocta" TEPMOMETp, AATUUK
TEMIEPATYPbI
3 OxcnepuMeHTasbHas padbota Ne 2 «OnpezeneHue reoMeTpuIecKux 1 skcriepuMenT | Habop reomerpuueckux
pa3sMepoB TeI». Tel
Ha 6a3e Ilentpa "Touka Pocta"
4 [Tpaktnyeckas padora Ne 1 «3rotoBnenne u3sMepuTeIbLHOTO 1 MIpaKTUYeCcKast
LJINHAPAY pabota
5 OxcnepuMmeHTaibHasg padota Ne 3 «3Mepenue temneparypsl Tem» 1 JKCIIEPUMEHT
6 OxcnepuMeHTabHas padota Ne 4 «3mepenue pazmMepoB MajbIx 1 JKCIIEPUMEHT
TEJ.
7 DOkcnepuMeHTabHas padoTa Ne 5 «3MepeHne TOMIUHBI JIMCTa 1 SKCIEPUMEHT
OyMarm»
I'nasa II. B3aumopaeiicTBHe TeJl 12
8 OkcnepuMeHTaibHas padota Ne 6 «/3mepeHne cKopocTu IBHKEHUS 1 SKCIIEPUMEHT
TEI.
9 Pemenne 3ana4d Ha Temy « CKOpPOCTh PABHOMEPHOTO JIBHKCHUS» 1 penieHue
3a1a4
10 OkcnepumeHTanbHas padora Ne7 «3mepenue maccsl 1 1 IKCIIEPUMEHT 3JIEKTPOHHBIE BECHI

Karuid BOJbD.
Ha 6a3e I{enTpa "Touka PocTa"




11 OkcnepuMeHTanabHas padora Ne 8 «3mMepeHne MIOTHOCTH KyCKa 1 9KCrepuMeHT | JIunelika, 1eHTa MepHas,
caxapa» M3MEPUTENIbHBIN IUIUHIP,
Ha 6a3e Ilentpa "Touka Pocta" HJICKTPOHHBIE BECHI
12 OkcnepuMeHTanbHast padota Ne 9 «3mepeHue MmIOTHOCTH 1 sKkcnepuMeHT | JIunelika, 1eHTa MepHas,
X039HCTBEHHOTO MbLIaY. U3MEPUTENBbHBIN IIUITHHIID,
Ha 6a3e Ilentpa "Touka Pocra" AIICKTPOHHBIE BECHI
13 Pemenue 3ana4 Ha Temy «IlnoTHOCTB BeniecTBay. 1 pelieHue
3a/1a4y
14 OkcniepuMenTanbHast padora Ne 10 «VccnenoBanue 3aBUCUMOCTH 1 JKCIIEPUMEHT
CHJIBI TSPKECTH OT MacChl TEJIay.
15 OkcnepuMenTanbHast padora Ne 11 «Onpenenenue Maccol 1 Beca 1 9KCIIEPUMEHT
BO3/lyXa B KOMHATe»
16 OkcniepuMeHTanbHast padota Ne 12 «CroxkeHne Cull, HarpaBIeHHBIX 1 skcriepuMeHT | IlTtaTuB, peruar, nuHelika,
10 OJTHOM MPSIMOM». ABa OIMHAKOBBIX TPYy3a, 1B
Ha 6a3e Ilentpa "Touka Pocra" 6H0K§s HUTb HEPACTSHKUMAs,
JIMHEWKA U3MEPUTECIIbHAA,
JUHAMOMETP
17 OxcnepuMenTanbHas padota Ne 13 «M3mepenue 1 skcriepuMeHT | LltaTtus ¢ kpenexom, HaGop
YKECTKOCTH MPYKUHBD» HpYXHH, HabOp IPy30B,
Ha 6a3e [lenTpa "Touka PocTa" JIMHEHKA, TUHAMOMETD
18 DOkcnepuMmeHTanbHas padorta Ne 14 «M3mepenue kodddunrieHTa 1 JKCIIEpUMEHT | JlepeBsHHBIN OpPYCOK,
CHJIBI TPEHUS CKOJIBKEHUSI. Habop TPY30B, MEXaHH-
Ha 6a3e IlenTpa "Touka PocTa" yecKas CKaMbsl,
JMHAMOMET]
19 Pemenue 3ana4 Ha Temy «Cuia TpeHUs». 1 pelIeHue
3a/1a4y
II1. laBaenue. /laBjieHue ;KUAKOCTEN M ra3oB A
20 DkcnepuMeHTabHas padota Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
JTABJICHUS! OT IJIOLIAIU [IOBEPXHOCTH
21 OkcriepuMenTanbHast padora Ne 16 «OnpeneneHue qaBIeHUs 1 JKCIIEPUMEHT
IWJIMHpUYEcKoro Tenay. Kak Mbl Bugum?
22 OkcrniepumenTanbHas padora Ne 17 «Beruncnenue cuibl, ¢ KOTOPOH 1 JKCIIEPUMEHT

aTMoc(epa 1aBUT Ha MOBEPXHOCTH cTosiay. [louemy
MUD Pa3HOIBETHBIH.




23 OkcnepumenTanbHas padora Ne 18 «Onpeznenenue Maccol Tena, 1 JKCIIEPUMEHT
IUIABAIOIIETO B BOAEY.
24 DkcnepuMeHTabHas paboTa Ne 19 «Onpezaenenne mioTHOCTH 1 oKcnepuMeHT | JIunHelika, JieHTa MepHasl,
TBEPAOIO TEJIay. W3MEPUTENIbHBIN IUITUHIP,
Ha 6a3e IlenTpa "Touka PocTa" AIICKTPOHHBIE BECHI
25 Pemenne kauecTBeHHBIX 3a/1a4 Ha TeMy «llnaBaHue Tem». 1 peuieHue
3a/1a4y
OkcnepumenTanbHas padora Ne 20 «M3yuenue ycnoBuil miaBaHus 1 JKCIIEPUMEHT | JlMHamoMmerp, mTaTus
26 TEI. YHUBEpPCAIbHBIN, MEPHBIN
Ha Gaze Llentpa "Touka Pocra" OUIMHID
(MeHzypka), Tpy3
LHWIMHIPUYECKUH U3
CIICIIMAJIBHOI'O IJIaCTHKaA,
HUTh, IOBaApEHHAas COJIb,
majJiouyka it repeEMeEIn-
BaHUA
IV. Pa6oTra u1 MOIIHOCTH. JHeprust 8u
27 OkcnepuMenTanbHas padota Ne 21 «Brruncienue padboThl, 1 JKCIIEPUMEHT
COBEPIIEHHOM IIKOJIbHUKOM IpHU HoabeMe ¢ 1 Ha 2 3Tax»
28 DkcnepuMeHTalIbHAs padoTa Ne 22 «BeraucieHue MOITHOCTH 1 SKCIEPUMEHT
pa3BUBAEMOM IIKOJIHLHUKOM MpU NogbeMe ¢ 1 Ha2 3Tax»
29 OkcnepuMeHTanbHas padora Ne 23 «OnpezneneHue BEIMTPHIIIA B 1 sKkcnepuMeHT | [loxBuxHbIii u
CHJIe, KOTOPBIH J1aeT MOJIBUKHBIN U HETIOABHKHBIN OJI0K». HETIOJIBHKHBIA OJI0KH, HAGOP
Ha 6a3e Llentpa "Touka PocTa" T'Py30B, HUTH, THHAMOMETD,
IITATHUB, JINHEHKA
30 Pemenue 3ana4 Ha Temy «Pabora. MOmHOCTEY. 1 pelieHue
3a/1a4y
31 DkcnepumenTasibHas padota Ne 24 «Beraucnenue KI1/1 HakionHON 1 skcriepuMeHT | IlTaTnB, MexaHu4eckas
IUIOCKOCTH. CKaMbsi, OPYCOK C KPIOUKOM,
Ha 6a3e Llentpa "Touka Pocta" JMHeliKa, Habop TPy30B,
JUHAMOMETP
32 DxcrnepuMenTanbHas padora Ne 25 «M3mepeHne KUHETHUECKOM 1 SKCIEPUMEHT
SHEPrUH TEJa»
33 Pemenue 3ana4 Ha Temy «KnHeTnueckast s3HEpTUs». 1 peuieHue

3aga4




34 HToroBbIii KOHTPOJIb 3HAHUIA. 1 JTUJAKTUYECKO
€ 3aJjaHue
34
Hmozo
TemaTrnueckoe miIaHupoBanue (2 200 ooyuenus)
8ku1acc
Haumen Conepxanue Koauuect dopma HUcnoan3zoBanue JlaTa
OBaHHUe BO 3aHATHS obopynoBanus «Touka
pasaeJa 4yacos pocTtay»
I. ®usuyecknii MeTO] U3yYEHHUS MPUPOALI: TEOPETHYECKHI U 34
IKCNEPUMEHTAIbHBIN
1 BBoaHoe 3ansTre. THCTpyKTaX 10 TEXHUKE O€30MaCHOCTH. 1 Oecena O3HaKkoMJIEHHE C
Ha 6a3e Ilentpa "Touka PocTa" 1 poBoi TabopaTopueit
"Touka pocrta"
2 OxcnepuMeHTabHas padota Ne 1 «Onpenenenne neHsbl AeeHUs 1 sKkcriepuMeHT | JIuHeiika, neHTa MepHas,
npuOOpOB, CHATUE MTOKA3AHUID) M3MEPUTEIIbHBIH LIUINHIP,
Ha 6a3e Ilentpa "Touka Pocra" TCPMOMETP, NaTIHUK
TEMIEPATYPbI
3 Omnpenenenne NorpemHocTeld n3MepeHus. Pelienne kauecTBEHHbIX 1 pelieHue
3aja4. 3a/1a4y
I'nmaBa II. TenioBblie IBJICHUS U METOAbI X MCCJIEI0BAHUS 84
4 Omnpenenenue yAJIMHEHUs TeJla B IPOIecce 1 OIIBIT - JlaGopaTopHbIit
WU3MEHEHUS TeMIIepaTypbl HCCJIeIOBaHNUE | TEPMOMETP, TaTYUK
Ha 6a3ze Ilentpa "Touka Pocra" TEMIIEPATYPBI
5 Pemenne 3a1au Ha onpeeneHue KOJIM4ecTBa TeILIOTHI. 1 peuieHue
3a/1a4y
6 [IpuMeHeHure Tena0BOro pacliupeHus JJisk pErucTpalu 1 MIPE3CHTALNS




TeMIepaTypbl. AHaIU3 U 0000IICHIE BOZMOKHBIX BAPUAHTOB
KOHCTPYKIHH.

7 OkcnepumeHTanbHas padota Ne 2 «lccnepoBanne npoeccoB 1 SKCIIEPUMEHT | JlaTuuk TeMneparypsl,
IUTABJIEHUS U OTBEPACBAHUI. KaJIOpuMETp, COCY N €
Ha 6a3e ILlenTpa "Touka PocTa" TAIOIIHM JIBIIOM, COCYI €
BOJAOM, SJICKTPOHHLIC BCCHI.
8 [Tpaktiueckas pabota Ne 1 «M3ydyeHue CTpoeHUs] KPUCTAIIIOB, UX 1 MpaKTUYECKast
BBIPAIIBAHUEY. pabota
9 WN3ydeHue ycTpoiiCTBa TEIUIOBBIX JBUTaTEIICH. 1 JICKIIHS
10 [TpubGops! 1715t U3MEPEHUs BIAKHOCTH. DKCIIEpUMEHTaIbHAs paboTa 1 IKCIIEPUMEHT | JlaTumMk TeMmneparypsl,
Ne 3 «Ornpezenenne BIa>KHOCTH BO3/lyXa B KAOMHETaX MIKOIbI» TEPMOMETP, MapJIst, COCYA C
Ha 6a3e IlenTpa "Touka PocTa" BOJIOH
11 Pemenue kauecTBeHHBIX 3a7a4 Ha onpenenenue KIIJI TeninoBoro 1 peuieHne
nBurareis. https://uchitel.pro/3agaun-Ha-Ka-TenI0BbIX- 3amaq
JIBUTATENCH/
I11. DnexkTpuyeckue siBJeHUSA U METOABI X MCCIEI0BAHUA 84
12 [TpakTraeckas padbota Ne 2 «Onpenenenue yneabHOro 1 npakTudeckas | Jatuuk HanpsokeHus,
COIIPOTHUBIICHUS Pa3INYHBIX IIPOBOJHUKOBY. paboTta BOJILTMETP ABYXIPE/C/IbHBIIA,
Ha 6a3e Llentpa "Touka Pocra" MCTOYHHK ITUTAHWA,
KOMIUJICKT TPpOBOJOB,
PE3UCTOPHI, KITFOY
13 3axoH OMa jyis yyacTka nenu. Pemenue 3amau. 1 peuieHue
3a/1a4
14 HccnenoBanue v UCMOJIb30BAHUE CBOMCTB JICKTPUUECKUX 1 HaOJIFOIeH1E
KOHJIEHCATOPOB.
15 Pemenne 3a1a4 Ha 3aBUCUMOCTH CONIPOTUBIICHUS IPOBOJHUKOB OT 1 peuieHue
TEMIEPATYPBHI. 3a/1a4y
16 [Tpaktuyeckas padora Ne 3 «Pacuet norpebisemoit 1 npakTudeckas | Jaruuk Toka, naT4uk
ANIEKTPOIHEPTHH COOCTBEHHOTO JIOMAaY. pabora HAMPKCHUA, aMITEPMETP
Ha 6a3e [lentpa "Touka Pocta" ABYXTPENCIBHBIN, BOJIBTMETP
ABYXIIPEACIbHBIN, JIAMIIOYKaA,
HUCTOYHUK ITMTAaHU,
KOMIUJIEKT IIPOBOJOB, KJIFOY
17 Pacuer KIIJ] anekTpudeckux yCcTpoucTB. 1 pelIeHue

3aga4




18 Pemenue 3anau Ha 3akoH /[xoyns - JIeHna. 1 pelIeHue
3a1a4
19 Pemenne kauecTBEHHBIX 3a]1a4. 1 JlesI0Basi urpa
IV. DnekTpoMarauTHbIe sIBJICHUS Su
20 [Tonyuyenue u GpukcupoBaHHOE N300pAXKEHUE MATHUTHBIX MOJIEH. 1 npaktudeckas | Jlemoncrpanust
Ha 6a3e Ilentpa "Touka Pocra" pabora «H3mMepeH1e MATHUTHOTO
NOJISl BOKPYT MPOBOAHUKA €
TOKOM»: JaTYUK MarHuTHOI'O
oIS, JIBa
mTaruBa, KOMIIICKT
IpoOBOJOB, UCTOUYHHUK TOKa,
KIIIOY
21 N3yueHune CBONCTB 3JEKTPOMArHuTa. 1 HaO0IeHNE
22 N3yueHnue Moaenu 31eKTPOABUTaTEIs. 1 JIEKILIUS, IEM.
AKCIEPUMEHT
23 DKCKypCHS. 1 Oecena
24 Pemienue kauecTBEHHBIX 3a/1a4. 1 pelieHue
3a/1a4y
V. Onruka 10
25 N3yueHue 3aKOHOB OTpaKEHHUS. 1 JIEKLIUA, M.
HKCIEPUMEHT
26 OkcnepuMenTanbHast padora Ne 4 «HabmroneHne oTpaskeHust 1 sKcTiepuMeHT | OcBeTHUTENb ¢ HICTOUHUKOM
U [IPEJIOMIICHHS CBETA. cBera Ha 3,5 B, ncrounuk
Ha 6a3e Llentpa "Touka Pocta" TINTaHNs, KOMILICKT
MIPOBOJIOB, IIieNieBast Auadpar-
Ma, NOJTYUUJINHAP, ITaHIICT
Ha INIOTHOM JIUCTC C
KPYTOBBIM TPaHCIIOPTHUPOM
27 DkcnepuMeHTabHas padoTta Ne 5 «M300pakeHus B THH3AX. 1 sKcriepuMeHT | OcBeTuTelNh ¢ HCTOYHUKOM

Ha 6a3e Llentpa "Touka Pocra"

cBeTa Ha 3,5 B, HCTOYHUK
MMUTaHUSI, KOMIUICKT
MIPOBOJIOB, IIieNeBas auadpar-
Ma, SKpaH CTAJIbHOM,
HanpasJIsroIIas ¢
M3MEPUTEIBHON HIKAJIOMN,
COOUPAIOIIUE JIUH3BI,




pacceuBaroias IMH3a, CJan
«Mopenp npeaMeTa» B
perTepe
28 DkcnepuMeHTabHas padoTa Ne 6 «OnpeeneHue TiIaBHOTO 1 SKCIIEPUMEHT
(OKYCHOI'O PACCTOSIHUSI M ONTUYECKON CHUJIIbI JIMH3bD).
29 OkcniepuMeHTanbHast padora Ne 7 «Habmronenue natephepeHun u 1 9KCIIEPUMEHT
J(PAKIIIU CBETA.
30 Pewenune 3aay Ha pesioMIIEHUE CBETA. 1 pelieHue
3a1a4
31 DxkcrniepuMmenTanbHas padora Ne 8 «Habmronenne moaHoro 1 AKCTICPUMEHT
OTpaKEHHSI CBETAY.
32 Pemenne kauecTBEHHBIX 3a7ja4 HA OTPaKEHUE CBETA. 1 pelieHue
3a/1a4
33 3amuTa npoekToB. [IpoeKTsI. 1 HUCCIIEIOBaHUSI
34 HToroBbiii KOHTPOJIb 3HAHMI. 1 JTUJAKTHYECKO
€ 3aJjaHue
34
Hmozo
TemaTrnueckoe miIaHupoBanue (3 200 ooyuenus)
9kJ1acc
Haumen Conep:xkanue Koanuect ®opma Hcnoab3oBanne JlaTa
OBaHHe BO 3aHATHA odopynoBanus «Touka
paszea 4acoB pocTa»
1 BBognoe 3anstue. MHCTpyKTaxK 10 TeXHUKE Oe3omacHoCTH. 1 1 Oecena
I. MarneTusm 9u
OkcnepumenTanbHas padora Ne 1 «Kommac. [Tpunuun paboTsi». 1 JKCIIEPUMEHT
3 [Tpaktuyeckas padora Ne 2 «OpueHTUPOBAHHE C TIOMOIIBIO 1 IIpaKTUYEeCKast
KOMIIaca. pabota




4 MarnuTsl. /leiicTBue MarauToB. Pelienue 3ama4 1 HaOJIIOICHUE,
pelieHue
3aj1a4
DxkcrniepuMenTanbHas padora Ne 3 «3aHrMaTEIIbHBIC ONBITHI C 1 JKCIIEPUMEHT
5 MarHUTaMmu.
6 MarnutHas pyaa. [lonesnbsie nckonaempsie CamMmapckoit 00J1acTH. 1 [IPE3CHTALNS
7 [elicTBre MarHuTHOTO 10JIsl. MarHuTHOE MoJIe 3eMIIH. 1 JemoHcTpanus
Ha 6a3e Ilentpa "Touka Pocra" «H3mMepeHue 1oJisi NOCTOSIH-
HOI'0O MAaTrHUTA». 1aTYUK
MarHuTHOI'O I10JIsA, I10-
CTOAHHBIM MardouT 1I10JOCOBOM
8 [etlictBue maruutHoro noss. Pemenue 3agad. 1 peuieHue
3a/1a4
9 DkcnepuMeHTabHas padoTa Ne 4 «3roToBieHNE MarHUTOBY. SKCIIEPUMEHT
10 [Ipe3eHTanus NpoeKToB. HCCIIE0BAHUS
I'nasa II. DaekTpocraTnka 94
11 OkcnepumeHTanbHas padota Ne 5 «Cratrueckoe 3JeKTPUUECTBOY. 1 SKCIEPUMEHT
12 OCTOpOXKHO CTaTHUECKOE AJIEKTPUUECTBO. Pemienue 3anau 1 pelieHue
3a/1a4y
13 OkcnepuMeHTanabHas padota Ne 6 «3aHMMATENIbHBIE ONBITHDY. 1 JKCIIEPUMEHT
14 DneKTpUYeCcTBO B Urpymikax. Cxembl paboThl 1 MpaKTu4yecKas
paborta
15 DJIEKTPUYIECTBO B OBITY 1 KMHOTIOKA3
16 DkcnepuMeHTabHas padoTta Ne 7 « YcTpoicTBO OaTapeikm. 1 HaOJIIOICHUE
17 OkcnepuMmeHTanabHas padora Ne 8 «M300peTaem Gatapeiky». 1 MpaKkTUYECKast
pabora
18 [Ipe3enTanus mIpoeKToB. 1 Hay4YHbIE
WCCJICIOBAHUS
19 [Ipe3enTanus mpoeKToB. 1 Hay4YHbIE
VICCIIEOBAHMS
20 [Ipe3enTanus NpoeKToB. 1 Hay4HbIC

HNCCICIJOBAaHUA




III. CBet

[a—y
K-

20 HcTounuku cBera. nekuus, neM. | OcBeTHTenb ¢ HCTOYHHKOM
Ha 6a3e Ilentpa "Touka Pocta" SKCriepuMeHT | ¢BeTa Ha 3,5 B, ucrounux
IIMTaHUsA, KOMIIJICKT
TIPOBOJIOB, IIeTIeBas quadpar-
Ma
21 Kax mMb1 BuIum? JICKITHS, JICM.
HKCIIEPUMEHT
22 [TouemMy MHp pa3HOIIBETHBIMN. JIEKIUs
23 OxcnepuMmeHnTanbHas padota Ne 9 «Teatp Tenei» 9KCIIEPUMEHT
24 OkcnepuMmenTanbHas padora Ne 10 «CosHeuHble 3aliIMKID sKcriepuMeHT | OcBeTuTelNb ¢ HCTOYHUKOM
Ha 6ase Llentpa "Touka Pocra" cBera Ha 3,5 B, ncrounuk
IIUTaHWuA, KOMIUICKT
IIPOBOJIOB, IiesieBas Auadpar-
Ma, NOJYUHUJINHAP, IJIAHIIET
Ha IINIOTHOM JIMCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIBHBIN CIIEKTP JIEKIUs, IEM.
HKCIIEPUMEHT
26 Panyra B mpupogze. Mpe3eHTalUs
27 OkcnepumenTtanbHasg padora Ne 11 «Kak momyuuts pagyry?». JKCNIEpUMEHT | OCBETUTEND C UCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ncTouHuk
MUTaHMS, KOMITJIEKT
MIPOBOJIOB, IlIeJIeBast
nuadparma, moNXyIHHID,
IJIAHIIET Ha TUTIOTHOM JIU-
CT€ C KPYTOBBIM
TPAaHCIOPTUPOM
28 OKcKypeus Oecena
29 Jlynnsie u ComHeYHBIC 3aTMEHUSI. JIEKITHS, JICM.
OKCIIEPUMEHT
30 Kak cnomats myq? Oecena
31 3azepkajinbe. JIEKITHS, JIEM.
HKCIIEPUMEHT
32 DxcnepuMeHTabHas padboTa Ne 12 «3epkanay SKCIEPUMEHT




33 3amura npoeKToB 1 HCCIICIOBAHUS

34 3aKIIFOYUTENBHOE 3aHATHE. 3alUTA MPOEKTOB. 1 WCCIICIOBAHUS
34

Hmozo

[Iporpamma npesnonaraet pa3nuaHbie (GOPMbI KOHTPOJIS TPOMEKYTOUHBIX M KOHEUHBIX pe3yNbTaToB. B pe3ynprare n3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHUM U HABBIKOB ydaliuxcs Oy/aeT IpOXOJAUTh B T€UeHHE yueOHOro Kypca - B hopme (ppOHTaIBHOIO OMpOca, CaMOCTOSTEIbHbIX
MIPAKTUYECKUX pabOT, JUCKYCCHI € BBICTPOSCHHBIMH JIOTHYECKMMHU LIEMOYKaMHU U Jl0Ka3aTeabcTBaMU. OLIEHNBAETCs CaMOCTOSATEIbHOCTh
BBINOJIHEHUS 3a/1a4, TaK k€ paboTa ydaIuxcs OLIEHUBAETCS C YYETOM MX aKTUBHOCTH, KaUeCTBa MOATOTOBJICHHBIX BBICTYIIJICHUH,
JIEMOHCTPAIMOHHBIX OIBITOB, YMEHUH perieHus 3a1a4. OeHNBaeTCs TAK)KE Y4acTUe B 00CYKICHNUH, KAUeCTBO 33aBa€MbIX BOIIPOCOB, BIIAJICHHUE

MOHOJIOTHYECKON U IMaJIOTHYECKON Peublo, ypoBeHb (U3UYECKON KOMIIETEHIUH.

Wrorosas artecTanus o BHEYPOUHOH IEATEIBHOCTH ydammxcs 7-9 kinaccoB «O3agaueHHasi pPU3HKa» MpoBoauTcs B hopme
JTUIAKTHYECKOTO 3aJJaHsI B IIEJISX ONPEISICHHS CTENICHN OCBOCHHSI YHAIIUMUCS Y4eOHOTO MaTepuaa 1o mpakTUIecKon pusmke, B paMKax
OCBOCHHSI OCHOBHOHM 00pa30BaTeIbHOMN MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHMSI.

3aanusi OpUESHTHPOBAHBI HA TIPOBEPKY YCBOCHHSI COACPIKAHMSI PA3IEIIOB/TEM:

- g3aumooeticmaue mei (RIOMHOCMb eWecmea, Cuia mpeHus, Koagouyuenm mpenus) (Mooyas 7 Kiacc),

- 9eMeHmbl CMAMUKU, Meniogvle A8NeHUs, INeKMPOCMAMUKA, 3AKOHbI NHOCMOAHHO20 MOKA, 3aKOHbI ONMUKU (MOOYIb 8 Klacc);
Dopma - oudakmuveckoe 3a0anue (mecmol, NpaKmuyeckue 3a0anus, peuieHue meopueckux 3a0a4) COCTaBJICHBI B IBYX BapHaHTaX.
BpeMs BEIoTHEHUS pa0OThI — OJTUH YPOK.

Ilnan padotsl (7 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiemble yMeHUsI banu 3a

3aJlaHusl | cO/iep:KaHuS BbINIOJIHEHH e
3aaaHus

1 [TpakTuaeckas padbora. YMenue coOparh MPaKTUIECKYIO 1

YCTaHOBKY COIJIACHO 3aJaHUs
2 OnpenenurensHas GpopMyna 3Hanue (HopMyJ IJIOTHOCTDH BEIIECTRA, 1
BEJINYMHBI cuia TPEHUS
3 N3mepenune Gpuzndaeckoit YMeHue nosib30BaThCsl U3MEPUTEIIbHBIMHU 1




BEJIMYUHBI. npudOpaMu, OTIPENENATh EHY JACJICHUS
npuOOpPOB, U3MEPATH PUIUUECKYIO
BEJIMYHHY.

4 BrruncnurenbHble HaBBIKU Boruncnsate puznyecKyro BeIHUUUHY, 1
3aIMCBIBATh PE3yJIbTaT B €AMHUIIAX
n3mepenus CU

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 BHITIOJIHEHHE pa0doThl cocTaisieTr 10 Gamios.
BricTaBiaeHne oTMETOK: OTMETKA «5» - 80-100% - 8-10 6amna, otMeTKa «4» - 66%-79% - 76am10B,0TMeTKa «3%» - 30%-65% - 6 — 3 Gamnna,
oTMmeTKa «2» - menee 30% - 0 — 2 Oaia.

Hroropass arrecramus 7 Kjacca
«O3agavyeHHas UMK

BapuantNel

Hcnonp3ys peluaKHbie BEChI, MEPHBIN IWINHAP, CTAaKaH C BOJOH, IMIKHAP, COOEPUTE IKCIIEPUMEHTAIbHYIO YCTAHOBKY ISl OTIPEICIICHUS
IUIOTHOCTH MaTepHaja, U3 KOTOPOTro U3rOTOBJICH LIUIHHJIP.

B Oitanke oTBETOB:

e cjenaiiTe pUCYHOK 3KCIIEPUMEHTAIbHONW YCTaHOBKH JUIs ONIpeiesIeHus: o0beMa Teda;

e 3anuiuuTe GopMyJTy IS pacdyera MIOTHOCTH;

®  YKaKUTE pe3ysbTaThl U3MEPEHHUSI MACChl LWJIMHJIPA U ero 00beMa;

e 3aNMILKTE YHUCICHHOE 3HAaYeHME IJIOTHOCTH MaTepuasa UIUHAPA.
Bapuant Ne2
Hcnons3yst Opycok ¢ KprO4YKoM, TMHAMOMETp € mpeneiaom udmepenus 1H, nuaamomerp ¢ npenenom usmepenus SH, 2 rpysa maccoii 100r,
HaNpaBJISIONIas, co0epuTe SKCIEPUMEHTAFHYIO YCTaHOBKY JJIS OIpeesieH s Ko UIMEeHTa TPEHUS CKOJIBKEHUS MEKIY OPYCKOM U

MTOBEPXHOCTHIO HAIPABJISIOIIEH.
B OnaHke oTBETOB:

e cJenainTe PUCYHOK BKCHepHMCHTaHLHOﬁ YCTAHOBKH;



e 3anumute popMyiy s pacyera KodhdULMeHTa TPEHUS CKOJIbKEHUS;

e VKaxuTe pe3ybTaThl I3MEPEHUs Beca OpycKa ¢ rpy3aMH U CUJIbl TPEHUS CKOJIbKEHUS TIPU JBMKEHUU OpycKa ¢ Tpy30M I10

IIOBEPXHOCTHU HAIIPaBJIAIOLIEH;

e 3anuIINTE YUCICHHOC 3HAUCHHUE KOS(I)(I)I/II_[I/ICHTa TPCHUSA CKOJILIKCHUS.

OTBeTbI M KPUTEPUM OLIEHUBAHMS BHINOJHEeHU 3a1anmi (7 kiacc)
BapuanT Nel
I)V:V2—V1 2) p:m/V

3)ym=66r; V=56M1=56cm’; 4)pP = 1.2 r/em’ = 1200 kr/™m’ .

Copaeprxanue KpuTepust

Baaasl

[ToTHOCTBIO MPaBUIILHOE BHITIOTHEHHE 3a/IaHNs, BKIIOYAIOIIee B ce0s:

® CXCMAaTHYHBIA PUCYHOK SKCIIEPUMEHTATBHON YCTAHOBKH;

e (opmymny sl pacue€Ta UCKOMOM BEITMYUHBI 10 JOCTYIHBIM ISl U3MEPEHUS BEJTMUUHAM (8 OAHHOM Cliyyde

0151 onpeoeieHus NIOMHOCMU mena);

e IPAaBWJIHHO 3alIUCAHHBIC PE3YJIBTATHI MPSIMBIX U3MEPEHUM (8 OaHHOM Clyyae pe3yibmamul UsMepeHUs Maccol mena

u obvema mena);
e MOJYYCHHOE MPABHILHOE YUCIIEHHOE 3HAYEHNE HCKOMOM BETMYMHBI

HpI/IBCIIeHI)I BCC DJICMCHTHI ITPABUJIBHOT'O OTBETA 1-4, HO JOoITymicHa omuoka IIpU BBIYUCIICHUN 3HAYCHUA HCKOMOH
BEJINYHHBIL.

NJIN

JlomyieHa ombKa npu 0003HAYEHHH SIUHHIL H3MEPEHUS] HCKOMO#M BETNMYHHBI.

NJIN

JlomyieHa onmbKa B CXeMaTUYHOM PUCYHKE SKCIICPUMEHTAIBHOM YCTAHOBKH, WIIH PUCYHOK OTCYTCTBYET, WK
OTCYTCTBYET hopMyJia B 00IIIeM BHJIC I pacueTa HCKOMOMN BETHUUHBI




CrhenaH prUCYHOK dKCIIEPUMEHTAIBHON YCTAaHOBKH, MPABUIBHO MPUBEACHBI 3HAYCHUS MIPSIMBIX H3MEPEHUN BEJTMYMH, HO HE
3amrcaHa ¢popMyIia i pacueTa UICKOMOM BEJIMYUHBI, U HE TTOTY4YeH OTBET.

1501041

[IpaBriIbHO MpUBEIECHBI 3HAUYEHUS MPSAMBIX U3MEPEHUI BeJIMYMH, 3anrcana GopmMyia Juis pacueTa ICKOMON BEJIHMUUHBI, HO
HE TIOJTy4YeH OTBET, M HE MPUBEICH PHUCYHOK KCIIEPUMEHTAIBHON YCTAHOBKHU.

1Zm 5t

[IpaBHIIbHO TPUBEICHBI 3HAUCHUS TIPSIMBIX U3MEPEHUH, MPUBEICH MPaBUIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
PKCIIEPUMEHTAJIbHONW YCTAHOBKH U (popMyria JUIsl pacueTa HCKOMOM BEJTMYHMHBI

3amnucaHbl TOJIBKO MPaBUIIbHBIE 3HAUEHUS MPSIMBIX U3MEPEHUH.

NI

[IpuBeieHO MPaBUILHOE 3HAYEHHUE TOJIBKO OJHOTO U3 MPSMBIX U3MEPEHUM, U MIPEACTABJICHA MPABWIBHO 3aiCcCaHHas
dbopMyia 1Jig pacueTa HCKOMON BEJIMYUHBIL.

NJIN

[IpuBeeHO MpaBUILHOE 3HAYEHUE TOIBKO OAHOTO U3 MPSIMBIX U3MEPEHUH, U ClIeaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTAaHOBKH

Bce ciryyan BBIIOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIILIEYKa3aHHBIM KpUTEPUSIM BbIcTaBieHus 1, 2, 3 wiu 4 Gaos.
Pa3po3HeHHble 3anucu. OTCYTCTBUE MONBITOK BHIIOJHEHUS 3a/1aHUS

MaxkcumanvHwlil 6an

Bapuant Ne2
1))

=z

2) Fyop = Fypy  (TIpu paBHOMEPHOM JIBHIKEHUN );

Fo=uN; N=P—F,,=uP, u=



3) Fyp =0,44 H; P=2,8H
4)u=0,16

Copnepxxanue Kputepus

Bajaabl

[ToTHOCTBIO TPaBMIIEHOE BHITIOJIHEHHE 33JaHHsI, BKIFOYAIOIIEee B CeOs:

® CXCMATHYHBIA PUCYHOK IKCIIEPUMEHTATBHON YCTAHOBKH;

e (opmyy JuIs pacyéTa HCKOMOWM BETMYUHBI 110 TOCTYITHBIM JUISI U3MEPEHUS BETMIUHAM (8 OAGHHOM Cyuae OJist
onpedenenust KO3ppuyuenma mpenus,);

e TMPaBUIIHLHO 3aMMHMCAHHBIC PE3YJILTATHI MIPSAMBIX H3MEPEHUN (8 OGHHOM CIyuae pe3yibmamol UsMepenUs 8eca meid ¢
08YMsL 2pY3aMU U CUTLL MPEHUSL CKOTbICEHUSL),

e MOJYYCHHOE NPABWILHOE YUCICHHOE 3HAYCHUE UCKOMOW BEITUIHHBI

[IpuBeIeHBI BCE 3JIEMEHTHI PABUIBLHOTO OTBETa 1-4, HO JOIMyIIeHa OMMOKA PY BEIYUCICHUH 3HAUYCHUSI UCKOMOW BEJTMYHHBI.
WJIN

Jlonymiena omuOKka mpu 0003HAYSHUH €AMHUT] H3MEPEHHS NCKOMOH BEJTUYHHBI.

1501041

JlonymieHa omrOKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIBHOMN YCTAHOBKH, HJIM PUCYHOK OTCYTCTBYET, HITH OTCYTCTBYET
dbopMyIa B 0011eM BHUJIE JUIS pacueTa HICKOMOW BETHUUHBI

CnenaH pUCYHOK 3KCIIEPUMEHTAIbHON YCTaHOBKH, PAaBUJILHO IPUBEIEHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEJIMYUH, HO HE 3alKcaHa
dbopMyna g pacueTa HICKOMON BEJIMYUHBL, U HE TMOTYYEeH OTBET.

NI

[IpaBuiIbHO MpUBEICHBI 3HAUYEHUS MPSAMBIX U3MEPEHUI BEIMYMH, 3amrcana GopMyia Ui pacueTa HICKOMON BEIMYUHBI, HO HE
[I0JIy4€H OTBET, U HE NPUBEACH PUCYHOK IKCIIEPUMEHTAIbHON YCTaHOBKH.

NJIN

[IpaBrIIbHO NPUBEIEHBI 3HAUEHUS IIPSAMbIX U3MEPEHUH, IPUBEICH NPaBUIIbHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIIEPUMEHTAIBLHONM YCTAaHOBKH U (popMyria JIIsl pacueTa MCKOMOM BETUYMHBI




3anucaHbl TOJIBKO MPABUIIBLHBIC 3HAUCHUS TIPSIMBIX U3MEPEHUM.

NJIN

[IpuBeieHo MpaBMILHOE 3HAYEHHE TOJIBKO OJTHOTO U3 MPSAMBIX U3MEPEHUM, U TIPEICTABIICHA MMPABWIBHO 3aMicanHas hopmyra s
pacyeTa HICKOMOU BEJIMUMHBI.

NJIN

[IprBenEeHO TPaBUIIBHOE 3HAYEHHE TOJBKO OJTHOTO U3 NMPSAMBIX U3MEPEHUM, U CAEIAH PUCYHOK SKCIIEPUMEHTAIIBHON YCTAHOBKHU

Bce ciryyan BBITIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBINIEYKa3aHHBIM KPUTEPHSIM BhICTaBIeHus 1, 2, 3 wim 4 6aymios.
Pa3po3HenHble 3anucu. OTCYTCTBUE MONBITOK BBIIIOJHEHUS 3aJaHMs

\Maxcumanvuviv 6ain




Ilnan padotsl (8 Ki1acc)

Homep | IlpoBepsiemble 3JIEeMEHThbI IIpoBepsiemble yMeHust bana 3a
3a/IaHusl | CO/IeP:KaAHUS BbINIOJIHEHH €
3alaHus
1.1 SIBiIeHMS TEITONPOBOAHOCTH OO0BsicHEeHHE SBICHUHN TETIONPOBOIHOCTH 1
1.2 ArperaTHble coctostHus | UTeHue rpadukoB HarpeBaHus TeJl. 1
BeleCTBa
1.3 3aKOHBI IOCTOSTHHOT'O TOKA [IpakTHyeckre yMeHus Mo paboTe ¢ AIEKTponpudbopaMu. Y MeHue 4
HAXOKJI€HUSI BEJIMUMUHBI SKCIIEPUMEHTAIHBIM METOJ0M
UTOro 6
2.1 SIBneHus TENIONpPOBOAHOCTH OObsiCHEHNE SBJICHUI TEIIONPOBOIHOCTH 1
2.2 ArperaTHble coctosiHus | UteHne rpauKoB OXJIaXAE€HUS TENl. 1
BELIECTBA
2.3 3aKOHBI MIOCTOSHHOTO TOKA [IpakTHueckre yMeHHs MO padoTe ¢ AIEKTPONpuOOpaMu. Y MeHHe 4
HAXO0KJICHUS BEIMYMHBI SKCIIEPUMEHTAJIbHBIM METO/I0M
UTOro 6

MaxkcruMaabHOE KOJTHMYECTBO OalsIOB 32 BBIMOTHEHHE PabOThI cocTaBisieT 6 OaioB.
BrictaBnenne otmeTok: otMeTka «5» - 80-100% - 5-6 Oamna, otMeTka «4» - 66%-79% - 4 Gamma, otmeTtka «3» - 30%-65% -___2 -3  Gamna,
oTMeTKa «2» - menee 30% - 1 Oam.



IIpomeskyTouHnas arrectauus 8 Kiacca
«O3anavennas pusuka» Bapuanr 1

1.Ha cHer monokuiau Tpu KycKka CyKHa pa3iIMuHON OKpacKu: OelNblil, YepHbIi U 3eneHblid. Korja coHIle mpurpeno, To CIycTss HEKOTOPOe BpeMs
0]l HUMHU TpoTasia cHer (puc. 98). Kakum HoMepoM Ha 3TOM pucCyHKe 0003HaueHO OeJioe, YepHOE U 3€JIEHOE CYKHO?
1. benoe — 1, uepnoe — 2, 3enenoe — 3.
2. benoe — 2, wepHoe — 3, 3enenoe — 1.
3. bemoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpu xakoii Temriepatype Hauascs Mpolecc MiIaBIeHus? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoOepure nenb no cxeme. OnpeneauTe CONPOTUBICHUE IEKTPUUECKUX JIaMIT UCIIOJIb3Ysl aMIIEPMETP, BOIBTMETP.

&) G

1

Puc, 176

IIpome:kyTouHnasi arrectanus 8 Kiacca
«O3apayennas ¢pusuka» Bapuanrt2

1. K nomreuke mpuOMTHI /1Ba OJMHAKOBBIX JHCTa 0enoil >kecTu. BHYTpeHHsIsI MOBEPXHOCTh OJHOIO U3 HUX IMOKpPHITA
KONOTBIO, 4° fipyras ocraBieHa Onecrsmeid. K HapyHOH MOBEpXHOCTH JHUCTOB IMPHUKIEEHHI BOCKOM CIHUYKH. MeXay JIMCTaMH IOMEIIAloT
pacKkajeHHbIH MeTaJuInueckuid mapuk (puc. 93). OqHOBpEMEHHO JIU OTHAAYT CIIMYKH OT JIUCTOB KECTH?

1. OnxHOBpEMEHHO.
2. Ot 3aK0mYeHHON MOBEPXHOCTU CIIMYKH OTHAAYT pPaHbIIIE.
3. Or GnecTsiel MOBEPXHOCTH CITUYKH OTIATYT PaHbIIIE.

2. [Ipu xakoil TeMIiepaType Hayajcs poLecc OTBEpACBaHUS?



1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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Cobepute nens no cxeme. Onpenenure paboTy, BHITOJTHECHHYIO JIEKTPUYECKUMHU JIAMITAMH B TEUCHHE 5 MUH, UCIIOJIb3Ys aMIIEPMETP,

BOJIBTMETP, CEKYHJIOMEP

Puc.
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D1

3)

1)2

3)

OTBeTHI U KPUTEPHUHU OLICHUBAHUS BBINOJIHEeHUs 3ag1annii (8 kiacc)

1 BapuanT
2)5
1. CobGpars 1ensb no

CXEMe.
2. [NoaxIII0unTh aMIepMETpP U BOJIBTMETDP, YUUTHIBAS NIPaBUIIA MOAKIIOUEHUS TPUOOPOB.

3. IIpoBectu npsiMble U3MEPEHUSI (CUIIBI TOKA U HAIIPSKEHUS )
4. ITo BbIUMCINUTENBHON (POpMYJIE  ONPEAETUTHh HCKOMYIO BEJIMYHHY.

2 BapHaHT
2)2
1. CoOparthb 11emb Mo cxeme.
2. [Toaxaro4nTh aMIepMeTp U BOIBTMETpP, YUHUTHIBAS MPABUIIA MOJKIIOYCHUS IPUOOPOB.
3. IlpoBectu npsiMble U3MEPEHUs (CUIIbI TOKA U HAIIPSKEHHUS ).
4. Ilo BeuuCIUTENBHOU (hOPMYJIE  ONPEEIUTH HCKOMYIO BEIUYUHY.



WTorosas arrecTanys o BHEYPOUHOH AeATEIBbHOCTH ydamuxcs 9 knaccos «O3anaueHHas GU3NKA» IPOBOIUTCS B (hOpME 3alUTHI IPOESKTOB.
dopma KOHTPOJIS — 3aIuTa poeKTa. BeaynmMu MmeTogaMu o0ydeHHs SBISIOTCS: 00BbICHUTENbHO-WITIOCTPATUBHBIN, YACTUYHO-TIOMCKOBBIH,
HCCIIeIOBATENLCKUI: aHaNNU3 WH(POPMAIIUH, TIOCTAHOBKA SKCIIEPUMEHTA, IPOBEICHUE UCCIIEIOBaHUI. DT METO/IbI B HAaHOOJbIICH CTEIICHH
o0ecIeunBaroT Pa3BUTHUC MMO3HABATCIIBHBIX UHTCPECOB, MHTCIIVICKTYAJIbHbBIX U TBOPUCCKHUX crocoonocreit. Poin YUUTEIIA B 06y‘—IeHI/II/I MEHJACTCS: OH
BBICTYTAET KaK OpraHU3aTop, KOHCYJIBTaHT, SKCIIEPT CaMOro Ipoliecca AeATeIbHOCTH yJyalluxcs U €€ pe3yIbTaToB.

TpeGoBanus Kk 3alIUTe NPOEKTA:

® MaTepHaﬂ AOCTYIICH U HAYYCH, UACHU PACKPBITHI. KauecTBeHHOE N3NIOKEHHE COACPpIKaHUA: Y€TKasd, rpaMOoTHasA peub, ICPECKa3

TCKCTa (HOHYCKaeTCSI 3a4YUTBIBAHUC HI/ITaT); HauoOoJiee BaXKHEIE IIOHATHSA, 3aKOHBI U q)OpMy.]'H)I AUKTYROTCA IJIA 3aIIMCH.

. HarnsnHoe mpeacraBineHne Matepuana (C UCIOJIb30BaHUEM CXEM, YepTeKel, pUCYHKOB, HCIIOJIb30BAHNE MPE3EHTALINN)
. Hcnonp30BaHne NpakTUUECKUX MUHHM-UCCIIEIOBAaHUH (ITOKA3 OIBITA)

. KauecTBeHHBIE OTBETHI Ha BOIIPOCHI CIyLIATENIEH IO TeEME

. Yetko chopMyIHpOBaHbI BBIBOIBI

Ipudau3uTebHbIe TEMBI TBOPYECKUX MPOEKTOB, MPe3eHTANMIA:
1. Kak u3meputs HEM3MEpUMOE.

2. TouyHOCTb U3MEPEHUH.

4. Ucropus kaneHaaps.

5. OT necoYHbIX YaCOB JI0 ATOMHBIX.

8. ConHeyHas cucreMa

9. CxopocCTh IBUKEHUS TPAHCIIOPTA B TOPOJIE

10. DHeprus Berpa

11. Kak ynepxaTb paBHOBECHE

12. Tlouemy mamaroT Tena
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