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IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHA YYEBHOI O IIPE/IMETA

JInyHocTHLIE:
1. IIaTpMOTHYECKOT0 BOCHUTAHMS: IIEHHOCTHOIO OTHOIICHHUS K OTEUYECTBEHHOMY

2.

KYJIbTYPHOMY, UCTOPHYECKOMY M Hay4yHOMY HACIEAHIO, MOHUMAaHUS 3HAYCHUS
¢u3uKM HAyKd B JKM3HH COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOM MH(OpMAIMEH 0 IEPETOBBIX JOCTHKEHHUSIX U OTKPBITUSX MHUPOBOM
¥ OTCUECTBEHHOW (PU3UKHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

['paxnaHckoro BOCIHMTAHHSI W HPABCTBEHHOI0 BOCHUTAHUSI JAeTell Ha
OCHOBE POCCHHCKHX TPAAMIMOHHBIX IEHHOCTEH: TIPEICTaBICHUE O
COLIMATIbHBIX HOPMAax M MpPaBHIJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOH JEATEIBbHOCTH IPH BBIMOJHCHUN
yueOHBIX, MO3HABATENIbHBIX 3a/ay, BBIMOJHEHUH OJKCIEPUMEHTOB, CO3JaHUU
Y4eOHBIX TPOCKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHWIO W B3aWMOIIOMOINU B
nporecce 3Tol y4eOHO# NesTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE
U TIOCTYIKH CBOMX TOBApPHINCH C IMO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

Honynsipu3anusi Hay4yHbIX 3HAHUH cpeAu JAeTeill (LEHHOCTH HAY4YHOIO
MO3HAHUSI): MHPOBO33PEHYCCKUX IPEICTaBICHHIA COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U COCTABISIIOIIMX OCHOBY st
MOHWMAHUS CYIIHOCTH KapTHHBI MUpA; MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TMPHUPOJABI, B3aUMOCBS3AX YEJIOBEKa C MPUPOIHOU
CpEeJIoif, O POJIU MpeIMeTa B MO3HAHUN 3TUX 3aKOHOMEPHOCTEH; MO3HABATEIHHBIX
MOTHMBOB, HANpaBJICHHBIX Ha TMOJyUY€HHE HOBBIX 3HAHHM TIO0 TIpPEAMETY,
HEOOXOIUMBIX JJIsi OOBSICHEHUs HAOMI0JaeMbIX TMPOIIECCOB U  SBJICHHIA;
MO3HABATENbHON W WH(GOPMAIMOHHONW KYJIBTYpPhl, B TOM YHCIE HABBIKOB
CaMOCTOSITENIbHOM paboOThl ¢ Yy4eOHBIMH TEKCTAMM, CIPABOYHON JIMTEPaTypoH,
JTOCTYMHBIMU ~TEXHUYECKUMHU CpPEIACTBAMH HH(DOPMAIIMOHHBIX TEXHOIOTHUN;
WHTEpeca K 00yUYeHUIO U TTO3HAHUIO, JTI0003HATETLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CcamM0o00pa30BaHUIO, HCCIENOBATENbCKON JEATENbHOCTH, K
OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00OYUEHUS B JalIbHEHIIIEM;
@u3nyeckoro BOCHUTAHUSL M (OPMHPOBAHHUS KYJIbTYPbl 3/I0POBbS:
OCO3HAHHUS IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0OPOBBIO,
YCTaHOBKH Ha 3[IOPOBBIM 00pa3 *KU3HU, OCO3HAHMSI MOCIEACTBUI U HENPUATHUS
BpPEIHBIX TPHUBBIYEK, HEOOXOJIMMOCTH COOJIOIEHUS TMPaBWJI OE30MaCHOCTH B
OBITY ¥ pealbHOU KHU3HU;



TpynoBoro BocmUTAaHMS W TNPO(GeCcCHOHATBLHOTO caMooNpe/eTeH s
KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIICCTBEHHO IIOJIC3HOM, yd4eOHO-
UCCIICIOBATEIbCKOM, TBOPYSCKONW M JAPYrHMX BHIAX JACATEIBHOCTH; MHTEpeca K
MPAKTUYECKOMY M3y4YeHUIO Ipodeccuil U Tpyaa pas3IudHOIo poja, B TOM YHCIIE
HA OCHOBE TIPUMCHEHHUS TPEJAMETHBIX 3HAaHUH, OCO3HAHHOTO BBHIOOpPA
WHIMBUIYAJIbHOH  TPAaCKTOPHH  IPOJOJDKCHHS  OOpa3oBaHHS C  y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K MPEIMETY, OOIIECTBCHHBIX HHTEPECOB
1 TTOTPEeOHOCTEH;

IKOJIOTHYECKOT0 BOCITUTAHUSI: SKOJIOTHMYCCKH 1ICJIECO00PAa3HOI0 OTHOIICHHS K
IPUPOJIC KaK HCTOYHUKY JKM3HM Ha 3emiie, OCHOBE €€ CYIIECTBOBaHU,
MOHWMAaHUS [IEHHOCTH 3/I0POBOTO M 0€30MacHOro 00pasa »KU3HU, OTBETCTBEHHOTO
OTHONIICHHS K COOCTBEHHOMY (DH3MYECKOMY T IICHXHYECKOMY 3JI0POBBIO,
0CO3HAHMSI [IEHHOCTH COOJIFO/ICHUS MPaBHJI 0€30MMacHOr0 MOBEACHHS IPU padboTe
C BEIIECTBAMH, a TAK)KE B CUTYAIIHMSIX, YTPOXKAIOIIUX 30POBBIO M JKU3HU JIFOJICH;
CHOCOOHOCTH TPUMEHSTHh 3HAHHS, MMOJydaeMbIe HPU HM3YYCHUH TpPEAMETa, IS
peleHus 3a/1a4, CBSI3aHHBIX C OKPYXKAKOIIEH NPUPOIAHON Cpeloi, MOBBIMICHHS
YPOBHSI  9KOJIOTMYECKOW  KyJIbTYPhI, OCO3HAHHS TIJIO0OAJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOJIEM U ITyTeH WX PEIICHHS TOCPEJACTBOM METOJIOB MPEIMETA;
9KOJIOTHYECKOTO MBIIUICHHUS, YMEHHsI PyKOBOJICTBOBATHCS UM B TIO3HABATEIILHOM,
KOMMYHHKATHBHOH M COLMAIBHOM MTPAKTUKE.

MeranpeaMeTHbIE:

OBJIaJICHUEC HaBBIKAMH CaMOCTOATCIIBHOI'O HpI/IO6p€T€HI/I$I HOBBIX 3HaHPIfI,
OpraHu3aii y4eOHOW /AeATeNIbHOCTH, MOCTAaHOBKM IIeJieH, IIaHUpOBaHUs, ca-
MOKOHTPOJII M OLIEHKH PE3YyJbTAaTOB CBOEH JIEATEIBHOCTH, YMEHHSIMU
NpEeBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX JEHCTBUM;

- IIOHUMAaHHUC paSJ'II/I‘-II/II\/JI MCXKAY HCXOJHBIMH Q)aKTaMI/I 1 TUIIOTE3aMHu JId HUX
06’135[CH€HI/I$[, TCOPCTUUCCKUMU MOACIIAMU U PCaJIbHBIMU O6T)CKTaMI/I, OBJIAJICHUC
YHUBEPCAJIbHBIMH ~ Y4EOHBIMM JEHCTBUSMM Ha TpuUMepax TUIOTe3 Ui
O00BSICHEHUS N3BECTHBIX q)aKTOB n 3KCHepHMCHTaHBHOﬁ IMPOBCPKH BbBIJIBUT'ACMBIX
TUIIOTE3, Pa3pabOTKU TEOPETHUECKUX MOJIeNIeH MPOLIECCOB WIIN SIBJICHUM;
dbopMupoBaHHE YMEHUI BOCHpPHUHUMATh, IepepadbaTbiBaTh U MPEABABIATH
MH(pOpPMaLIMI0O B CIIOBECHOM, 00pa3HOM, CUMBOJMYECKOH (opmax, aHAIU3UPO-
BaTh M IepepaldaThiBaTh IOJYYEHHYIO HH(POPMALMI0O B COOTBETCTBUU C
IMOCTAaBJICHHBIMU 3aJladyaMM, BBIACIATH OCHOBHOC COACPIKAHUE ITPOYHUTAHHOI'O
TEKCTa, HAXOIUTh B HEM OTBETHI Ha IIOCTABJICHHbIE BONPOCHI U U3J1ararh €ro;
NpUOOpETEeHNE OIBITa CaMOCTOSITEIBHOTO MOWCKA, aHaIW3a M oTOOpa MHQOP-
MalMu C UCIIOJIBb30BAHUEM PA3JINYHBIX HCTOYHUKOB 1 HOBBIX I/IH(i)OpMaHI/IOH-

HBIX TEXHOJIOTHI JJId pCIICHUA ITO3HABATCIIBHBIX 3a1a4,

Pa3sBUTHC MOHOJIOTHYECKOI 1 }II/IaJIOFPILIeCKOfl pe€uHr, YMCHUA BbIpaKaTb CBOU
MBICJIH U CIIOCOOHOCTH BBICITYIIMBATDH CO6€C€}1HI/IK3, IMOHUMATh €T0 TOUYKY 3pC-
HUS, IPU3HABATH MPABO JAPYroro 4eJoBeKa Ha HHOE MHEHHE;

OCBOCHHE IIPHUEMOB HeﬁCTBHﬁ B HCECTAHAAPTHBIX CUTyalUAX, OBJIAJCHUC
OBPUCTUUCCKMUMHU METOJaMU PCIICHUA HpO6J’I€M;

¢dbopmupoBaHre yMEHUI paboTaTh B IPYIMIIE C BHIMOJIHEHHUEM Pa3IMYHBIX
COLIMaJIBHBIX poneﬁ, NpEACTAaBIAThL U OTCTAUBATH CBOU B3IJIAABI U YGC)KILCHI/IH,
BECTHU JTUCKYCCHIO.

IIpeameTHBbIE:

1. YMETH IMOJIB30BAThHCA METOAAMU HAYYHOI'O UCCIICAOBAHUA SIBIICHUI IIpUPOIBI;



2. IPOBOANTH HAOJIOICHNS, TNIAHUPOBATH U BBIMTOJHATH YKCIIEPUMEHTHI,

3. 00pabaThIBaTh PE3yNIbTaThl U3MEPEHU;

4. mpeACTaBIsATh Pe3yIbTaThl U3MEPEHUH ¢ TOMOIIBIO Ta0IHII, TPaGUKOB U GOPMYIT;
5. 00HapyXUBaTh 3aBUCUMOCTH MEXITY PU3NUECKUMU BEITMUYNHAMUY;

6. OOBSCHSATH MOTYYCHHBIE PE3YJIbTATHI U JICJIaTh BHIBOIBI,

7. OIICHUBATh TPAHUIIBI TOTPEIIHOCTEH PE3yIbTATOB U3MEPCHHIA,

8. yMeTh MPUMEHSTH TEOPETUUCCKUE 3HAHUS TI0 (PU3UKE HA MMPAKTUKE;

9. pemath pU3MYECKUE 33a91 HA MPUMEHEHHE TTOJTyYECHHBIX 3HAHUI;

10. BBIBOAUTDH U3 OKCIICPUMCHTAJIbHBIX (1)3.KTOB H TCOPCTHYCCKUX MoJiene
(I)I/ISI/ILICCKI/IeSaKOHBI;

11. ymeTh nOKIAABIBATH O PE3yabTaTaX CBOECTO MCCIICIOBAHNUS,
12. yyacTBOBaTh B TUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHL;

13. ucnoap30BaTH CIPABOYHYIO JIUTEPATYPY U JPYTUE HCTOUHUKH HH(OPMAIIHH.

Metoab! 00y4eHnst 1 (pOPMBbI OPraHU3alMHU AeATEIbHOCTH 00y4AOIINXCH

Peanu3anuss mporpaMMbel BHEYpOUYHOM jesTesnbHOCTH «@DH3MKa B 3ajJadax H
SKCIIEPUMEHTAX» MPEANoIaraeT HHANBUAYAIbHYIO U IPYIIOBYIO paboTy 00y4aroumxcs,
IUTAHUPOBAaHUE M TPOBEJICHHE MCCIEI0BATENBCKOIO IKCIEPUMEHTA, CaMOCTOSATENIbHBIN
C60p AAaHHBIX 1 PCIICHUA MPAKTUYCCKUX 3aJa4d, aHaJlu3 MW OLCHKY ITOJYUYCHHBIX
pe3yabTaToOB, M3rOTOBJIEHME TMocoOuil u mozenei. Ilporpamma mpenycMaTpuBaeT He
TOJIBKO O0ydYarolue M pa3BUBAIOIINE LIENIH, €€ PEATN3aIis CIIOCOOCTBYET BOCIUTAHHIO
TBOPYECKOH JIMYHOCTH C aKTUBHOM XKM3HEHHOM mo3uiiei. BRICOKUX pe3ynbTaToB MOTYT
AOCTHYb B JaHHOM CJIyda€ HEC TOJBKO YYCHHKHU C XOpOH_IeI\/'I IIKOJTEHOM YCII€BA€EMOCTBIO,
HO M BCe IIeJIeyCTpeMJICHHbIE aKTUBHbIE peddATa, YyxkKe CJAelaBIIue CBOU
npodeccnoHanbHbIN BHIOOD.

OOyuenue ocymecTBiasiercs npu nojaepxke LleHTpa oOpazoBaHHs €CTECTBEHHO-
Hay4HOU HaIlpaBJIE€HHOCTH «To4ka pocTa», KOTOPBIH

CO3JIaH JJIsl Pa3BUTUS y OOYYAIOIIMXCS €CTECTBEHHO-HAyYHOH, MaTeMaTHYeCKOM,
MH(OPMALIMOHHONW T'PaMOTHOCTH, (OPMHUPOBAHUS KPUTHUYECKOTO U KPEaTHUBHOTO
MBIIJIEHHSI, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAyYHOW HANpPaBJIEHHOCTH, a
TaKXke JUIsl MPaKTHUECKOW OTpabOoTKH ydeOHOro MaTepualia o yueOHOMY MpeIMETy
«Dusukay.



Cooeprcanue eneypounoii oesmenvnocmu no pusuke «Qu3uka 6 3aoavax u

IKcnepumenmaxy,

8 knacc (34 u, 1 u 6 nedenio)

Ne Ha3Banue pa3zjaesia (TeMbl) Conep:xanue y4eOHOIro npeaMera, Kypca
1. | ®usnyeckuii MeTOx U3ydeHHs Omnpenenenue eHbl 1elIeHus IpUOOPOB, CHATHE NoKa3aHuil. OnpeseneHue norpeHocTei
NPHUPOABI: TEOPETHYECKUI U W3MEPEHUH.
JIKCIEPUMEHTAJIbHbIH
2. | TensioBble sIBJIEHUSI M1 METOABI HX Onpenenenue yJUIMHEHUs Tela B IIPOLiEcce U3MEHEHUS TeMIlepaTyphl. Perienne 3aau Ha onpeaeneHue
KOJIM4YeCTBa TEIJI0Thl. [IpiMeHeHne TErI0OBOro paciupeHus ISl perucTpaiuu
uecaeaoBats TeMmnepaTypsbl. MccnenoBanue npoueccoB IIaBIeHUs U OTBEpAEeBaHus. M3yueHnue ycTpoiictBa
TEIUIOBBIX ABuraresneil. [Ipubopsl 1715 n3MepeHus BIaXKHOCTH BO3yXa.
3. | Daexkrpuyeckue siBenus u meroanl | OnpeneneHue yAeabHOIO CONPOTUBICHHS TPOBOAHMKA. 3akoH OMa ais ydacTka uenu. Pemennesanay.
HccnenoBanue u UCMONb30BaHUE CBOMCTB ANEKTPUUYECKUX KOHJEHCAaTOpoB. Pacuer
HX UCCJIeI0BAHUS . N
notpebnsemoii anextposneprun. Pacuer KIIJl snekrpudeckux yctpoiicT. Pemienue 3a1a4y Ha 3aK0H
Jxoyns -Jlenua.
4. | DJIeKTpOMArHUTHbIE SIBJIEHHS [Tonyuenue u pukcupoBaHHOE N300paKEHUE MATHUTHBIX ToJiel. 3ydeHune cBOMCTB
3neKTpoMaruura. Mzyuenue Moaenu snekTpoaBuraresns. Penenrne kaueCTBEHHBIX 3a/1a4.
5. | OnTuka N3ydenue 3akoHOB oTpakeHus. Habmoienue oTpakeHus U npejaoMieHus ceera. M3o0paxenus B

nuH3ax. OnpeeneHne rIaBHOro GOKYCHOTO paCCTOSHHSI M ONTHYECKOW CHITBI JIMH3BI. Habmronenne
nHTepdepeHIn cBeTa. Pemenne 3a1a4 Ha mpejoMieHne ceera. HabmrogeHne mojHoro oTpaKeHus
CBeTa.




9 knacc (34 u, 1 u 6 nedenio)

Coaepsxanue y4eOHOIro npeamera, Kypca

Ne Ha3zBanmue pasjaena (TeMbl)

1. | Marnerusm Kowmmnac. [Tpunuun pabotsl MarauT. MarHuThl Hoj0coBbIe, 1yroBble. MaruutHas pyna. MarautHoe
nosie 3emuu. M3rotoBneHue maruura. Pemenne kauecTBeHHBIX 3a/1au.

2. | DnekTpocraTuka DneKTpruyecTBO Ha pacueckax. OCTOPOKHO CTATUUECKOE ANEKTPUUECTBO. DIIEKTPUUECTBO B
UTPYIIKaxX. DIEKTPUIECTBO B OBITY. Y CTpOiCTBO OaTapeiiku. PemeHne HecTaHAapTHBIX 3a/1a4.

3. | Cger Ucrounuku cBera YcrporicTBo riaza. Conneunsie 3aiiunku. Tens. 3aTMenue. L{Beta komnakT qucka.

MpeubHbiii cniektp. Pagyra B mpupoae. Jlynusie u ConHeunble 3atMenus. Kak cinomats myu? Kak
3a)ke4b OroHb? Pelienre HecTaHJapTHHIX 3a/au.




TEMATHYECKOE IVIAHUPOBAHHUE

knacc (1-vtit 200 00yuenus)

Haumen Conepxanue Koaunuect dopma Hcnoan3oBanue JlaTa
OBaHME BO 3aHATHS obopynoBanus «Touka
pa3iena 4acoB pocTay
|. dusuyeckuii MeTO M3yYeHUS MPUPO/bI: TEOPETHYECKHUI U 3u
IKCIEPUMEHTAJIBHBII
BBoaHoe 3ansTie. MTHCTpYKTaX M0 TEXHUKE 0€30IacHOCTH. 1 Oecena O3HaKOMIJICHHE C
udposoit mabopaTopueit
"Touka pocta"
OxcnepuMeHTanbHas padora Ne 1 «OrmnpeneneHue LeHbl JeeHus 1 sKcriepuMeHT | JIuHeiika, nenta MepHas,
puOOPOB, CHIATHE TTOKA3aHUI M3MEPHUTEIBHBIH IUIHHID,
TEPMOMETP, JaTUUK
TEMIIEPATYPHI
Omnpenenenue NorpenHocTed u3mMepenus. Perenne kauecTBEeHHbIX 1 pelieHue
3ajad. 3a1a4y
I'naBa |l. TennoBble ABJIEHUSI U METOABI X HCCJIETOBAHUS 8u
Ornpezenenne yaJIMHEHMsI TeJa B MIPOIIECCE U3MEHEHUS 1 OTIBIT - JlabopartopHbrit
TEMIEPATypPhl UCCIIeIOBaHUE | TEPMOMETP, AATUUK
TEMIIEPATYPHI
Perenue 3agau Ha onpeielIeHre KOJINYeCTBa TEeTIOTHI. 1 pelieHue
3a1a4y
[TprMeHeHne TeTIOBOTO PACIIUPEHUS AJIs pErUCTpalluu 1 pe3eHTaIHs

TeMIiepaTypbl. AHaJIU3 U 0000ITIEHNE BO3MOKHBIX BAPHAHTOB
KOHCTPYKIUH.




7 DxcrnepuMenTanbHas padota Ne 2 «MccneqoBanue mpoieccoB 1 JKCTepUMEHT | HaTyuk Temmeparypel,
IUIABJICHUSA U OTBEPACBAHUAY. KaJI0puMETp, COCYI C
TAOLIUM JIbJOM, COCY/ C
BOJIOH, 3JIEKTPOHHBIE BECHI.
8 [TpakTrueckas padota Ne 1 «M3y4yeHue cTpoeHUs KPUCTAIOB, UX 1 IIPAaKTUYECKas
BbIpAl[BAaHUE. paboTta
9 N3ydeHune ycTporcTBa TEIIOBBIX JBUTATEIICH. 1 JIeKI U
10 [TpuGops! 11 U3MEpEeHNst BIAKHOCTH. DKCIIepUMEHTalbHast padoTta 1 dKCIepuMeHT | JlaTtuuk TemmepaTypel,
Ne 3 «Onpenenenre BIaXHOCTH BO3yXa B KaOWHETaX IIIKOJIBI TEPMOMETD, MapJisd, COCYyA €
BOJIOU
11 Pemenue kauectBeHHbIX 3a7a4 Ha onpenenenue KII/ renoBoro 1 pelieHne
nBurarens. https://uchitel.pro/3agaun-Ha-Kna-TEMIOBbIX- 3a1a4y
BUTaTEINEeH/
1. DaexkTpuyeckue siBJIeHUs U METOAbI X HCCJIET0BAHUS 8u
12 [TpakTrueckas pabota Ne 2 «Onpenenenue yaenabHOro 1 npaktudeckas | Jlartuuk Hanpsokenus,
COIPOTHUBIICHUS Pa3INYHBIX IIPOBOJHUKOB). pabora BOIILTMETP JBYXIPEICIbHBIA,
HNCTOYHHK ITUTAaHU,
KOMILJICKT ITPOBO/JIOB,
PE3UCTOPBI, KITFOY
13 3akon Oma ni1s yuacTtka nend. Pemenue 3amay. 1 perieHue
3a1a4y
14 HccnenoBanue n UCIIOJIb30BaHUE CBOMCTB ANEKTPUUYECKUX 1 Ha0II0IeHNe
KOHJIEHCATOPOB.
15 Pemenne 3a1a4 Ha 3aBUCUMOCTB CONIPOTUBIIEHUS IPOBOJHUKOB OT 1 peuieHue
TEeMIEPATYpPHI. 3a/1a4y
16 [Tpaktuyeckas pabota Ne 3 «Pacuer norpebiisemoit 1 npakTryeckas | JlaTuuk Toka, 1aTunK
AIIEKTPOIHEPTUU COOCTBEHHOTO JI0May. pabora HATPSDKEHUSL, aMIICPMETP
JBYXNPEAEIbHBIA, BOJIBTMETP
JBYXIIPEAENbHBIN, JIAMIIOUKA,
HNCTOYHHK ITUTaHUA,
KOMIUJICKT IPOBOIOB, KIIHOY
17 Pacuer KII/] anekTpruyeckux ycTpoiCcTB. 1 penieHue
3a/1a4
18 Pemenue 3amau Ha 3axoH [[xoys - Jlenna. 1 perieHue
3a1a4y
19 Pemenne kauecTBEHHBIX 3a/1a4. 1 JIeI0Bast UTpa
IV. DjiekTpOMarHuTHbIE ABJIEHUSI Su



https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/
https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/

20 [Tony4yenue u GpuUKCUPOBAHHOE U300pAKEHUE MATHUTHBIX MOJIEH. 1 npakTryeckas | Jemoncrpanus
pabota «A3mepeHne MATHUTHOTO
MOJIsl BOKPYT MPOBOAHHUKA C
TOKOM»: JaTYUK MAarHUTHOI'O
I0JIsA, ABa
mTaTnuBa, KOMIUICKT
IMpOBOJOB, MICTOYHUK TOKa,
KIIFOY
21 N3yueHune cBOMCTB AJICKTPOMArHuTa. 1 Ha0Ir0IeHNe
22 N3yuenue Mojienu 3JeKTpOABUTATEIIA. 1 JIEKIUS, JIEM.
9KCIIEPUMEHT
23 DKCKypcusl. Oecena
24 Pewienue kauecTBEHHBIX 3a1a4. 1 perieHue
3ama4
V. Onruka 10
25 W3ydeHne 3aKOHOB OTPaKEHHUSI. 1 JCKIHUS, IEM.
IKCIIEPUMCHT
26 DkcrnepuMeHTanbHas pabota Ne 4 «HabmroneHne oTpaskeHusl U 1 skcnepuMeHT |  OcBeTuTens ¢ HCTOYHUKOM
IIPEIIOMIIEHUS CBETA. cBera Ha 3,5 B, ncTouHuk
INUTaHus, KOMIIJICKT
MPOBOJIOB, IIeNieBas quadpar-
Ma, NOJYHWJINHAP, TJIaHIICT
Ha IINIOTHOM JINCTE C
KPYTOBBIM TPaHCIIOPTUPOM
27 OkcnepumeHTanbHas padora Ne 5 «300paxeHus B IUH3AX». 1 HKCIICPUMEHT | OCBETHTEIb C HCTOUHHKOM CBETa Ha 3,5
B, HUCTOYHHUK IMATAHUS, KOMIUJICKT
MPOBOJIOB, LieNeBas auadpar-ma, SKpan
CTaJ'[BHOﬁ, HampaBJiromas ¢
HU3MEPUTENILHOM IIKaNOH,
cobuparolye IMH3bI, PACCEHBAOIIAs
JIMH3a, CIIai
«Mojenb npeaMeTa» Bpeirepe
28 DkcnepuMeHTabHas padora Ne 6 «OmnpeneneHue riiaBHOTO 1 AKCIEPUMEHT
(OKYCHOTO PACCTOSIHUS ¥ ONITUYECKON CHIIBI TUH3BI.
29 OkcnepuMeHTanbHast pabora Ne 7 «HabmoieHne naTeppepeHnu u 1 AKCIIEPUMEHT
TU(GPAKIIUU CBETaY.
30 Pemienue 3a1auy Ha peoMIIEHUE CBETA. 1 perieHue
3a/1a4y
31 OkcnepuMeHTabHAs pabota Ne 8 «HabmroqeHue morHoro 1 AKCIIEPUMEHT

OTPAXKXCHUS CBCTa».




32 Pemenne kaueCTBEHHBIX 3a/1a4 HA OTPAKEHHE CBETA. 1 pelieHue
3az1a4y
33 3amuTa MpoeKToB. [IpoeKThI. WCCIICJIOBAHHUS
34 HToroBblii KOHTPOJIb 3HAHUH. 1 IUaKTHYECKO
€ 3a/laHne
34
Hmozo
Knacc (2-oii 200 00yuenusn)
Haumen Conepxanue Kouunuect ®opma Hcnoab3oBanue Hara
OBaHHUe BO 3aHATHHA o0opynoBanus «Touka
pasznena 4acoB pocTa»
1 BBoanoe 3ansTHE. IHCTpYKTaX MO TEXHUKE Oe30MmacHOCTH. 1 1 Oecena
|. MarneTusm 9u
OxcnepuMeHTanbHasg padora Ne 1 «Kommnac. [Ipuniun paboTei». 1 SKCIIEPUMEHT
3 [Tpaktuyeckas pabota Ne 2 «OpueHTHpOBaHUE C TOMOIIBIO 1 IIpaKTHYECKast
KOMITacay. paborta




4 Maruutsl. [eiictBue MarauToB. Peltenue 3agad 1 HaOII0ICHHUE,
pelnieHue
3a/1a4
DkcnepuMeHTalIbHAs pabota Ne 3 «3aHUMATENBHBIE OTIBITHI C 1 AKCIIEPUMEHT
5 MarHuTamMu.
MaruwutHas pyaa. [lone3nsie uckonaemsie Camapckoi 001acTu. Mpe3EeHTANA
7 JleticTBME MarHUTHOTO MOJIs. MarHuTHOE 1ojie 3eMJIH. JleMoHCcTpanus
«/3mepeHne 1moJist NOCTOSIH-
HOI'0 MATrHUTA». JaTYUK
MAarHuTHOI'O I10J14, I10-
CTOSIHHBI MarHUT MOJIOCOBOM
8 JelictBue MarHuTHOrO noJisi. Pemenue 3amay. 1 pelieHue
3a/1a4
9 DkcnepuMeHTabHas pabora Ne 4 «M3roToBIeHUE MAarHUTOBY. IKCIIEPUMEHT
10 [Ipe3eHTanus MpoeKTOB. HCCIICI0BAHUS
I'nasa ll. DaekTpocraTuka 94y
11 DkcrnepuMeHTaiabHas padbota Ne 5 «CTaTH4ecKOe IJICKTPUICCTBOY. 1 AKCIEPUMEHT
12 OCTOpPOXKHO CTATUYECKOE IEKTPUUYECTBO. Pemenure 3a1au 1 perieHue
3a/1a4
13 DkcniepuMeHTaIbHAsE paboTa Ne 6 «3aHMMATEITBLHBIC OITBITHD. 1 AKCIIEPUMEHT
14 DeKTpU4ecTBO B Urpymkax. Cxembl paboThl 1 IIpaKTHYECKast
paboTta
15 DIIEKTPUUIECTBO B OBITY 1 KHHOIIOKAa3
16 DxcrnepuMeHTanbHas padota Ne 7 « YcTpoilcTBO OaTapekmy. 1 Ha0II0IeHNE
17 OkcnepuMeHTanbHas pabota Ne 8 «M300petaem OGatapeiky». 1 IIpaKTHYECKast
pabora
18 [Tpe3eHTarys MPOEKTOB. 1 Hay4YHbIC
WCCIIC/IOBAHUS
19 [IpeseHTanus MPOEKTOB. 1 Hay4yHbIE
HCCIICTIOBAHUS
20 ITpe3eHTanus MpOEKTOB. 1 Hay4yHbIE

HCCICOO0BaHUA




111. CBer

[
N

20 Wcrounuku cera. nexuus, neM. | OcBeTHTesb ¢ HCTOYHHKOM
JKCOEPUMEHT CBCTa Ha 3,5 B, ucrounuk
INUTaHUus, KOMIIJICKT
MIPOBOJIOB, IIielieBas Auadpar-
Ma
21 Kak Me1 Buagum? JIEKITUS, JIEM.
IKCIIEPUMEHT
22 [Touemy Mup pa3HOLIBETHBIH. JeKUuUs
23 OxkcniepuMmenTanbHas padora Ne 9 «Teatp Tenei» AKCIICPUMEHT
24 OxcnepumenTanbHas padora Ne 10 «ConHeunsle 3aiiunkm» skcriepuMeHT | OcBeTuTeNb ¢ HCTOUHUKOM
cBeTa Ha 3,5 B, ucrounuk
IIUTAaHUA, KOMIUICKT
MIPOBOJIOB, IIieNieBas Auadpar-
Ma, NOJYHWJINHAP, TJIaHIICT
Ha IIJIOTHOM JIMCTE C
KPYT'OBBIM TPAHCIIOPTHUPOM
25 Jucnepcusi. MBIIBHBIN CIIEKTP JIEKLIUA, IEM.
9KCIIEPUMEHT
26 Panyra B mpupoze. pe3CHTAIHS
27 OxcnepuMeHTasbHasg padora Ne 11 «Kak mosnyduts pagyry?». skcriepuMeHT | OCBETUTENb ¢ HCTOYHUKOM
cBera Ha 3,5 B, ucTouHuK
MUTAHUS, KOMITJIEKT
MIPOBOJIOB, IIeNeBast
nuadparma, moTyHIHHID,
TUTAHIIET HA TJIOTHOM JIH-
CT€ C KPYTOBBIM
TPAHCIIOPTUPOM
28 OKCcKypcus Oecena
29 Jlynnsie u ColTHEUHBIE 3aTMEHUSI. JICKIIHS, IEM.
IKCIIEPUMEHT
30 Kak cromars myu? Oecena
31 3a3zepkaiibe. JICKITUS, JIEM.
IKCIIEPUMEHT
32 OkcnepuMeHTabHas pabota Ne 12 «3epkanay» SKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIeA0BaHUS

34 3aKII0YnTEIbHOE 3aHATHE. 3aIMTA MPOEKTOB. 1 HCCe0BaHUS
34

Hmozo

[Iporpamma npenmnosnaraet pa3inn4yHble GOPMBI KOHTPOJIS IPOMEXYTOYHBIX M KOHEYHBIX Pe3yIbTaToB. B pe3ynbprare n3yd4eHus JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB ydamuxcs Oy/eT MPOXOIUTh B TEUEHUE YUeOHOTO Kypca - B popMe (POHTAILHOTO OMPOCa, CAMOCTOATEIBHBIX
NPaKTUYECKUX paboT, IUCKYCCHIA C BBICTPOCHHBIMHU JIOTUYECKUMU IIETIOUKaMHU U JI0Ka3aTeabCcTBaMu. OLIEHUBACTCSl CAMOCTOSITENILHOCTh
BBITIOJTHEHUS 33/1a4, TaK ke padoTa yJaluxcsi OLEHUBACTCS C yYETOM MX aKTMBHOCTH, Ka4eCTBa MIOATOTOBICHHBIX BHICTYIUICHHH,
JIEMOHCTPALlMOHHBIX OIBITOB, YMEHUH pelieHus 3a1a4. OLeHUBAeTCs TAK)Ke y4acTUe B 00CYKIEHHUH, KaueCTBO 337aBa€MbIX BOIIPOCOB, BIIaJICHHUE

MOHOJIOTMYECKOHN U IMaJOrMuecKOi peublo, ypOBEHb (PU3NUECKON KOMIIETEHIINH.

Hrorosas arrecramus mno BHCypO‘IHOﬁ ACATCIIBHOCTH YyUalllUXCA 8-9 knaccoB «@Pu3nkKa B 3aJavdax U IKCIIepUuMEHTaXx» IIPOBOJUTCA
B (bopMe AUOAKTHYCCKOI'O 3alaHu B HECJIAX OIMPCACIICHUS CTCIICHH OCBOCHUA YUAIITUMHUCH yqe6Hor0 Martrepuaia 1o HpaKTI/I‘ICCKOﬁ (1)I/I3I/IK6,
B paMKaxXOCBOCHUSA OCHOBHOH O6p330BaTeHBHOﬁ nporpamMmbl OCHOBHOTO O6I.I.[CFO 06pa3013aH1/I;1.

3a/iaHusl OpUEHTUPOBAHbI HA IPOBEPKY YCBOCHHUS COJIEPKAaHUS Pa3/I€TIOB/TEM:

- 3aumooelicmeue mejl (RIOMHOCMb 8ewecmed, Cuia mpenus,, Kodghguyuenm mpenus,);
- DJIeMeHMbl CIAMUKY, MEeN08ble AGNEHUs, INeKMPOCMAMUKA, 3AKOHbI NOCOAHHO20 MOKA, 3AKOHbI ONMUKU,
Dopma - oudaxmuueckoe 3a0anue (mecmol, NpaKmudecKue 3a0anus, peuieHue meop4eckux 3a0ay) COCTaBICHbI B IByX BapUaHTaXx.

Bpewms BeinonHeHust paboThl — OAUH YPOK.



[Inan pa6otsl (8 Ki1acc)

Homep | IIpoBepsiembie 3JIEMEHTbI IIpoBepsiemble yMeHHsI bana 3a
3aIaHUs | CO/Iep:KaHuUs BBINOJTHEHH e
3a/IaHusA
1.1 SIBneHus TerI0MpOBOAHOCTH OOBsicHEHHE SBJICHUH TETUIONTPOBOTHOCTH 1
1.2 ArperarHble coctosiHus | UreHue rpa)ukoB HarpeBaHUs TeJl. 1
BEIIIECTBA
1.3 3aKOHBI IOCTOSTHHOTO TOKA [TpakTHdeckue ymeHus 1o padoTe ¢ 3JeKTponpudopamMmu. Y MeHue 4
HAXOXKJICHUS BEJTMYMHBI IKCTICPUMEHTAIBHBIM METOJIOM
uToro 6
2.1 SIBieHMs TETIONPOBOJHOCTH OObsicHeHUE SIBIICHH TETJIONPOBOJHOCTH 1
2.2 ArperatHbie cocTosiHus | UteHue rpaduKoB OXJIAXKICHUS TEJl. 1
BEIIIECTBA
2.3 3aKOHBI IOCTOSIHHOT'O TOKA [TpakTuyeckue yMeHus 1Mo paboTe ¢ MEKTPONpruOOpaMu. Y MeHHe 4
HAXOXKJICHUS BEJTMUMHBI IKCTIEPUMEHTAIBHBIM METOJIOM
uToro 6

MakcumanbHOE KOJIUYSCTBO OAIOB 32 BHIIIOJIHEHUE pa6OTBI cocTaBisieT _6 0Oaiios.

BricTaBinenne orMeTok: oTMeTKa «5» - 80-100% - 5-6 Oamra, otmMeTka «4» - 66%-79% - 4 Gamma, ormetka «3» - 30%-65% - 2-3  OGamna,
oTMeTKa «2» - meHee 30% - 1 Oamn.



IIpomexyTouHasi arrecTanus 8 kjacca
«®u3nka B 3a71a4ax M IKcnepuMeHntax »Bapuant 1

1.Ha cHer mosokunu Tpu Kycka CyKHa pa3IMYHOM OKpacKu: Oelblid, YepHBbIid U 3eseHblid. Koria conHiie npurpesno, To CIycTst HEKOTOPOE BpeMs
101 HUMH npoTasi1 cHer (puc. 98). Kakum HOMepoM Ha 3TOM prCyHKe 0003HaUYeHO OeJioe, YepHOe U 3eIeHOe CYKHO?

1. benoe — 1, uepnoe — 2, 3enenoe — 3.
2. bemoe — 2, vepnoe — 3, 3enenoe — 1.
3. bemoe — 3, uepnoe — 1, 3enenoe — 2.

2. Ilpu kakoii TemnepaTtype Hayaucs MpoLecc MiIaBIeHus?

1.50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. Cobepure nenb no cxeme. OnpeaenuTe CONPOTUBIICHUE SJIEKTPUUECKUX JIaMII UCIIONIb3Ys aMIIEPMETP, BOJIBTMETD.

1

T

e 3
Puc. 176

[Ipome:kyTouHas arTecTanus 8 Kjacca

«Pu3uKa B 331a4aX H IKCIIEPUMEHTaX»
Bapuant2

Puc. 93

1. K pomreuke mpuOUTHI JBa OJUHAKOBBIX JMCTa O€noi >kecTH. BHYTpEHHssI MOBEPXHOCTb OJHOIO W3 HUX MOKPBITA
KONOThIO, a Jpyras ocTaBiieHa Oiectsmed. K HapyXHOW NOBEpXHOCTH JUCTOB MPHUKJIEEHbI BOCKOM CIUYKUA. Mexay JUCTaMH IMOMEIaloT
packajieHHbIH MeTaInuecKuil mapuk (puc. 93). OJHOBPEMEHHO JIM OTMAAYT CIIUYKHU OT JIUCTOB JKECTH?

1. OpHOBpEMEHHO.
2. OT 3aKOMYEHHOM MOBEPXHOCTHU CIIUYKH OTMAIYT paHbIIIe.
3. Or GnecTseit MOBEPXHOCTH CIIMYKH OTHAAYT paHbIIIE.

2. Ilpu kaKko¥ TeMIiepaType Haqajics MpoIecc OTBEPICBAHUS?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

C06epHTe OCIIb 11O CXEME. OnpenenI/ITe pa60Ty, BBITIOJTHCHHYIO 3JICKTPUYICCKHUMU JIaMIIaMU B TCUCHUC 5 MHH, UCIIOJIB3Yyd aMIICPMCTP,
BOJIbTMETP, CCKYHAOMCEP
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OTBeTbI U KPUTEPHUH OLIECHUBAHUS BHINOJIHeHNs 3a1anmii (8 kiacc)

1 BapuanT
1)1 2)5

2) 1. CoOpartsb 1e1b MO CXeMe.
2. [Toaximo4nTh aMIepMETp U BOJIBTMETp, YUYUTHIBAs IPABUIIA OAKIFOUCHUS IPUOOPOB.

3. [IpoBectu npsiMbie U3MEPEHHS (CHITBI TOKA U HATIPSHKEHUS )
4. I1o BIUMCIUTENBHON (OPMYJIE  ONPEAETUTh HCKOMYIO BEIHUUUHY.

2 BapUAHT

1)2 2) 2

3) 1. CoOparthb Lernb Mo cxeme.

2. [ToaxarounTh aMIepMETP M BOJIETMETP, YUHUTHIBAS MPABUIIA TIOJKITFOUEHHS TPUOOPOB.
3. [IpoBectu npsiMbie H3MEPEHHSI (CHITBI TOKA U HATIPSDKEHUS ).
4. I1o BEIMMCIUTENBHON (GOpPMYJIE  ONPEAETUTh HICKOMYIO BEIUUUHY.



Htorosas arrecTaliys o BHEYpOUHOU NeATENIbHOCTH ydaumxcs 9 knaccoB «PU3MKa B 32/1a4aX M IKCIEPUMEHTAaX» IPOBOAUTCA B (hOpME3alInuThI
MIPOEKTOB.

dopma KOHTPOJIS — 3aIIuTa poekTa. Benymmmu MetogamMu o0y4eHHs SBISIOTCS: 00BSICHUTEIBHO-HIUTFOCTPATUBHBIN, YaCTHYHO-TIOUCKOBBIH,
UCCIIEIOBATEIbCKHI: aHaNN3 HH(POPMAIIUHY, IIOCTAHOBKA SKCIIEPUMEHTA, TPOBEICHUE HCCIEIOBAHNI. DT METO/IbI B HAUOOJIbIICH CTETIEHN
o0ecrneunBaroT pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX crlocOOHOCTeH. POk yuurens B 00yuyeHHH MeHseTcs: OH

BBICTYIIACT KaK OpraHHu3aTop, KOHCYJIbTAHT, OKCIIEPT CaMOr'o Ipouccca ACATCIbHOCTH YYallluXCa U ec PE3YJIbTATOB.

TpeGoBaHusi K 3a1IIUTE MPOEKTA:

® MaTepI/IaJ'I AOCTYIICH U HAYUYCH, UACU PACKPBITHI. KauecTtBeHHOE H3JI0KEHHUE COACPIKaHUs: YCTKas, I'paMOTHas p€ib, IICPECKA3 TCKCTA

(I[OHYCKaeTCFI 3a4YUTBIBaAHHUC III/ITaT); Han0oJIee BayKHbIE IIOHATHUA, 3AKOHBI U (bOpMyJILI JUKTYIOTCA JIs 3allCH.

. Harmnsiinoe npencraBieHue MaTepuana (C UCIOIb30BAaHUEM CXEM, YepTeKel, pUCYHKOB, HCIIOJIb30BAHUE IIPE3CHTALIUH )
. Hcnonb30BaHue NpakTHYECKUX MUHU-UCCIIE0BaHUH (II0Ka3 OIbITA)

. KavecTBeHHbIE OTBETHI HA BOIPOCHI CiIyIIaTeNel 110 TeMe

. UYetko copMyIupOBaHbI BHIBOJIBI

IIpubau3urTebHbIE TEeMbl TBOPYECKUX NIPOCKTOB, IPE3CHTALMIA:
1. Kak u3mepuTh HEU3MEPUMOE.

2. TouHOCTb U3MEPEHUH.

4. Victopus kaneHaapsi.

5. OT necoYHbIX 4acoB JI0 aTOMHBIX.

8. Comnednas cucrema

9. CkopoCTb JBMKEHHS TPAHCIIOPTA B TOPOIE

10. Dueprus BeTpa

11. Kak ynepxatb paBHOBECHE

12. Tlouemy magaroT Tena
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9. ®enepaybHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTAaHAAPT
[DnexTponHsbIi pecypc]. — Pexxum qocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunucTepcTBa
oOpa3zoBaHus 1 Hayku Poccuiickoit @enepannn// opunnanbHbINACAUT. —
Pexxum noctyna: http://MmunoOpHayku.pd/
10. Meronnueckas ciyx6a. M3marensctBo « BMHOM. Jlaboparopust 3HaHU
[DnexTponHsIii pecype]. — Pexxum gocryna: http://metodist.lbz.ru/
11. UrpoBas mporpamMma Ha aucke «Jlpakomia u 3aHUMAaTeNbHAs (PH3NKaY
[DnexTponHsIii pecype]. — Pexxum noctyna: http:// www.media 2000.ru//
12. Pa3zBuBaromiyie JIEKTPOHHBIE UTPBI «Y MHUKH — U3y4aeM IUIaHETY» [ DIeKTPOHHBIN
pecypc]. — Pexxum mpocryna: http:// www.russobit-m.ru//
13. Astopckas mactepckast (http://metodist.lbz.ru).
14. AnropuTMmsbl perieHus 3a1a4 no (Gusmke:
festivai.lseptember.ru/articles/310656 17. ®opmupoBanue ymeHuit
ydamxcs pemarbhusndeckuesagayun: revolution. allbest.
ru/physics/00008858 0. html


http://standart.edu/catalog.aspx?Catalog=227
http://metodist.lbz.ru/
http://www.russobit-m.ru/

