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HHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o (u3MKEe HA YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOKEHWH M TpeOOBaHUil K pe3yjibraraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTe/IbHOM MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takke ¢ yuéToM (penepanbHOi paboueii mporpaMMbl BOCIIMTAHUS U
Konuenuuu npenogaBanust yueOHOro npeamera « ODu3nkay.

[Iporpamma 1o (u3MKEe HA YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3ysibraraM OCBOEHHS Ha
0a30BOM YpOBHE OCHOBHOI 0Opa3oBaTreNbHOW MPOrpaMMbl, MPEACTABJICHHBIX B
dI'OC 00O, a Takke ¢ yueToM (penepanbHOi paboueii mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIY MPEnoaaBaHus yueOHOro mpeamera « Dusukay.

Copepxanue mporpaMMbl MO (PM3MKE HANPABICHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOIIUXCS M OPraHu3alui0 HU3Y4YCHUs
(GU3MKN Ha JAEATEIbHOCTHOW OCHOBE. B mporpamme mo (pU3MKe YUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOro mpeamera B peanmsanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JINYHOCTHBIM M METAMPEIMETHBIM pe3yJibTaTaM O0yUYEHHUS, a TAKKe
MEXKIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYUYHBIX YUEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOTI'O 00IIIEr0 0OPa30BaHUSI.

[Tporpamma no (pu3KKe yCTaHABIMBAET pacnpeaciacHue yueOHOro Marepuaia
1o rojaM oOydeHus (IO Kjaccam), MPeIaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUEHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI MPEAMETHOTO COJACPKAHUS U
y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yUarOIUXCsl.

[Tporpamma mo ¢usuke pazpaboTaHa C LEJNbIO OKa3aHUS METOAUYECKOMN
MOMOILM YYUTENIO B CO3JaHUU paboveii MporpaMMBbl 10 y4eOHOMY MPEIMETY.

duzuka SBJISIETCS CUCTEMOOOPA3YIOLINM JIJIsi ECTECTBEHHOHAYYHBIX YUEOHBIX
OPEIMETOB, MOCKONbKY (U3NUYECKUE 3aKOHBI JIE)KaT B OCHOBE MPOLECCOB U
SBJICHWM, W3Yy4YaeMbIX XWUMHECH, OWOJIOTHEH, acTpOHOMHMEH U  (U3HUECKON
reorpagueil, BHOCUT BKJIaA B €CTCCTBEHHOHAYUHYIO KapTUHY MUpA,
npeaocTapiseT HauOojee sCHble 00pa3libl MPUMEHEHUS HAyyHOro METoMa
MO3HAHUS, TO €CTh COCO0a MOMYyUEHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TJaBHBIX 33/a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKType OOIIETOo
oOpa3zoBaHusi COCTOMT B (POPMUPOBAHUM E€CTECTBCHHOHAYYHOH TPAMOTHOCTH H
UHTEpeca K HAyKe y 00ydarouIuxcs.

Uzyuenne (¢u3nkn Ha Oa30BOM ypOBHE NPEANONiaracT OBJIAJCHUE
CIICAYIOUIMMUA KOMIETCHTHOCTSAMH, XapaKTePU3YIOUIMMKU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYUYHOTO UCCIICIOBAHUS;



HHTCPIPCTUPOBATL JaHHBIC KW HCIIOJIbL30BAaThL HAYYHBIC A0Ka3aTC/ibCTBA
AJIs ITOJIYUCHHSA BEIBOAOBY).

Ilenn w3ydeHuss (PU3MKM HA YPOBHE OCHOBHOrO O0OIIEro 00Opa3oBaHUs
ONpENeNiCHbl B KOHUEMIMU TMpernojaBaHus ydeOHoro mnpeamera «Duzmnkay B
oOpazoBaTenbHbIX —opranusauusx Poccuiickoit ®Denepanuu, peanu3yroUmMx
OCHOBHBIE 00IE00Pa30BATEIbHBIE TPOTPAMMBI.

Llenn u3yueHus: PU3NKH:

npuoOpPETEHUE MHTEpPECa M CTPEMJICHUS OOYyYaroIMXcs K HayyHOMY
U3yUEHUIO TMPUPOJbI, PA3BUTHE WX HWHTEIUICKTYAJbHBIX U TBOPUYECKHUX
CITOCOOHOCTEH;

Pa3BUTHE MPENCTABICHUM O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATENLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(GOpMHUpPOBAHME HAYUYHOTO MHUPOBO33PEHUS KaK pe3yjbTara M3YUYCHHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;
(GopMHUpOBAHUE TMPEACTABICHUI O poiu (U3MKUA AJIsl Pa3BUTHS JPYrux
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pPa3BUTHE  TPEIACTABJICHHA O  BO3MOXKHBIX  cdepax  Oyayuiei
Npo(EeCCUOHATIBHOMN ACATENBHOCTH, CBA3AHHON ¢ (PU3MKOM, MOATOTOBKA K
JanpHeleMy 0Oy4eHHIO B 3TOM HalpaBJICHUM.

JlocTwkeHre 3TUX Iefieil mporpaMMbl MO (M3WKE Ha yPOBHE OCHOBHOTO
o0mero o0pazoBaHus 00ECIEUNBACTCS PEMICHUEM CIIETYIOMIMX 3a/1a4:

npuoOpeTeHne 3HaHWM O JAMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXAHUUYECKUX, TEIJIOBBIX, JJCKTPUUECKUX, MATrHUTHBIX M KBaHTOBBIX
SIBIICHUSX

NPUOOPETEHUE YMEHUH ONUCHIBATH U OOBACHATH (PUBUUECCKUE SIBIICHUS C
UCTIOJTb30BaHUEM TIOJTYUYCHHBIX 3HAHWIA;

OCBOCHHE METOJOB PpEHICHWS TMPOCTEHINIMX PpacdeTHhIX 3adad  C
UCTMOJIb30BAHUEM buznuecKux MOJICTICH, TBOPUYECKUX u
MPAKTUKOOPUEHTHPOBAHHBIX 337134,

pa3BUTHE YMEHMI HAOI01aTh TPUPOIHBIC SBJICHUS U BBIMOJHATH OMBITHI,
JadopaTopHbie  padOThl M SKCHEPUMEHTAIBHBIC UCCIICAOBAHUS €
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE MPHEMOB padoThl ¢ MH(popMalueii pU3ndeckoro coaepkaHus,
BKJTIOUYas HH(POPMAIIMIO O COBPEMEHHBIX JOCTHKCHUIX (PM3UKU, aHATTU3 U
KPUTHYECKOE OlleHWBaHUE MH(OPMAINH;

3HAKOMCTBO €O c(hepamu MpoheCCUOHAIBHON EATEILHOCTH, CBI3aHHBIMHU
C (u3UKON, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHMSIX (PU3UUECKOM HAYKH.



OO01ee 4nciio 4acoB, pEKOMEHAOBAHHBIX [Tl U3yUYeHUsl PU3NKHA HA OA30BOM
ypoBHE, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIEN0), B 8 Kimacce — 68
yacoB (2 uyaca B Hemento), B 9 kimacce — 102 daca (3 waca B HEACIIO).

[Ipennaraemplii B mporpaMme no GU3MKE MEpPeUeHb JadOPATOPHBIX padoT U
OTBITOB SIBISIETCSI PEKOMEHIATENBHBIM, YUUTEND ACIAET BBIOOP MPH MPOBEICHUH
71a00oparopHbIX PAdOT W ONBITOB C YYETOM WMHIMBUIYAJIbHBIX OCOOCHHOCTEH
00yvaromuxcsl, CUCKa SKCIEPUMEHTATIBHBIX 3aJaHWi, MpeAgaracMbiX B pamKax
OCHOBHOT'0O FOCYIapCTBEHHOI0 3K3aMEHA M0 (PU3HUKE.



COAEPKAHUE OBYYEHUA

7 KIIACC
Du3nka u €€ poJib B MO3HAHHH OKPYKAKOLIEr0 MUpA.

Odusrka — Hayka o npupone. SBiaeHus npupoibl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckre BEIWUYMHBL M3MepeHne (PU3MYecKuX BeNUUYMH. DU3NUYECKUE
npudopsl. [TorpemHocTs n3MepeHnii MexxyHapoaHas CUCTEMA €IMHMUII,

Kak (¢m3uka u [Opyrue €CTECTBEHHbIE HAyKW H3YYalOT MPUPOLY.
EcTecTBEHHOHAYUHBI METON TO3HAHWs: HAOMIOACHHE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
HaOM01aEMOT0 BJICHUS. OnucaHne (PU3NUECKUX SBICHHIA ¢ TOMOLIBEO MOJENEH

Hemoncmpauuu.

1. MexaHW4ecKue, TEMJIOBBIC, JIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHMSI.
2. ®uznveckue NpuOOpHl U MPOLEAypa NPAMBIX U3MEPEHUI aHATIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnuvie pabomut u onvimeol.

1. OnpeneneHue IeHbl ASTEHUS KAl U3MEPUTEIBHOTO TPUOOopa.

2. Hsmepenue paccTossHUM.

3. H3Mmepenune oObEMa XKUAKOCTH U TBEPIOTO TENA.

4. OnpeneneHue pasmMepoB MAIIbIX TEN.

5. M3mepenue temneparypsl NMPd NOMOILIM SKHUAKOCTHOTO TEPMOMETPA H

JATYAKA TEMIIEPATY PHI.
6. [IpoBeneHue mccneaoBaHus MO MPOBEPKE T'MIOTE3BL AAIBHOCTH MONETA
HIapuKa, MyILIEHHOTO TOPU3OHTAIBHO, TEM 0OJiblIe, YeM OOJIbLIE BHICOTA
MyCKa.
IlepBOoHaYa/IbHBIE CBEICHUSI O CTPOCHUM BelEeCTBA.

CrpoeHne BeEIIECTBA: arOMBI W MOJEKYJB, KX pa3mepbl. OmbITHI,
JIOKA3bIBAOMIME JUCKPETHOE CTPOEHUE BELIECTBA.

JIBwokeHue dactur BemecTBa. CBA3b CKOPOCTH JBMJKEHHSI YacCTHLl C
temneparypoil. bpoyHoBckoe newxkeHue, aud¢ysus. BzamMmoaeicTBue yacThil
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

ArperarHble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, JKUJKOCTEH M TBEPIBIX
(KpHCTAJUIMYECKUX) TeN. B3auMOCBS3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpOoeHHuEM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUIA BOIBI.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBUKECHHSI.

2. Habmonenue nuddysun.



3. HaGmronenue — sBiecHWA,  OOBSCHSIOIIMXCS ~ NPUTSHKCHHUEM WK
OTTAJIKUBAHUEM YaCTHUL] BELICCTRA.

Jlabopamopnuvie pabomut u onvimeol.

1. OneHka JAuaMeTpa aroMa METOAOM PsSAOB  (C  MCMONB30BAHUEM

¢dororpaduii).

2. OnbITel 0 HAOTKOJEHHIO TEMJIOBOIO PACIIMPEHHUS Fa30B.

3. OnpIThl MO OOHAPYKEHHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHMSI.

JIBH:KeHHME ¥ B3aMMOACHCTBHE TeJI.
MexaHnnueckoe ABM)KCHUE. PaBHOMEPHOE W HEPABHOMEPHOE JBHXKCHUE.
Ckopoctb. CpentHssi CKOPOCTh MPW HEPABHOMEPHOM JBWXKEHMH. Pacuer mytu u
BPEMCEHHU JIBUKCHHSI.
SIBneHre wHEpUMU. 3aKOH WHEPUMH. B3auMojaelcTBHE Ten Kak MPUYMHA
W3MCHEHUS CKOPOCTH JABW)KCHHS Tell. Macca Kak Mepa WHEPTHOCTH TEla.
[TnoTtHOCTE BemiecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B ECAWHMIIC
o0BbeMa BEILIECTBA.
Cuna KaK xapakTepUCTHKa B3auMOJCHCTBUS Ten. Cuila ynpyrocTd W 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIUBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U CHUJIA
TshkecTr. CHila TsHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. CrnoskeHne
CWJI, HAIPABJICHHBIX 0 OJHOW mpsMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHHUKE.
Hemoncmpauuu.
1. HaGnroneHne MEXaHMUYECKOTO ABM)KCHUS TEIA.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEHHOTO IBH>KEHUSI.
3. HaGnroneHue siBleHHs] HHEPLIUM.
4. HaOnropeHne n3MEHEHUs! CKOPOCTH MTPH B3aUMOICHCTBUM TETT.
5. CpaBHEHHME MaccC MO B3aUMOJCHCTBUIO TEIL.
6. CIO>KEHUE CWII, HAMPABJIEHHBIX 110 OJJHOM MPSIMOH.
Jlabopamopnuvie pabomut u onvimeol.
1. OnpeneneHnue CKOPOCTH PAaBHOMEPHOTO ABWKCHHS (IIAPUKA B SKHIKOCTH,
MOJCITU AJICKTPUUECCKOTr0 aBTOMOOWIIS M TaK JAJIEE).

2. OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUs OpyCKa WM MIAPHKA M0
HaKJIOHHOM IJTIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPAOTO TENA.

4. OmbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSHKCHHS (AeopMarim)
OPY>KUHBI OT TPAJIO’KEHHON CHITBI.

5. OnbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBKECHHUS OT
BECA TEJA U XapaKTepa CONMPUKACAKOIINXCS TOBEPXHOCTEH.

JlaBJjieHue TBEPABIX TeJl, })KUAKOCTEH U ra3os.



Jlapnenue. CrnocoObl YMEHBILIEHUS U YBEIUUECHUs JaBjieHus. JlaBiaeHue rasa.
3aBUCMMOCTL JaBJCHUS raza oT oObema, Temneparypel. llepegaua maBiaeHwus
TBEPIBIMU TEJIAMH, KUAKOCTAMM U ra3zamu. 3akoH [lackans. IlHeBmaruyeckue
MalllMHbL. 3aBUCUMOCTb JIABJICHUS KUAKOCTH OT MIyOWHBL [MapocTaruyeckuii
napaaokc. Coobwmaromuecs: cocyabl. [ MapaBIMUEeCKue MEXaAHU3MBI.

Atmocdepa 3emnu u armocdepHoe napiaeHue. [[puyMHBI CyIECTBOBAHUS
BO3ayIHOW oOonmouku 3emau. Oneit Toppuuerum. U3mepenue armMocepHOTro
JaBjeHNsI. 3aBUCUMOCTbh aTMOC(EPHOTO AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSL.
[TprGopsl Anst UI3MEPEHHs aTMOCPEPHOTO NABIICHUSI.

JleficTBUE KUAKOCTH U T'a3a HA MOTPYKEHHOE B HUX Te€J0. BhITalkuBaroias
(apxumMenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BozayxonnaBaHue.

Hemoncmpauuu.

A T o o
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3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaya naBaeHUs KUIKOCTBIO U Ta30M.

CooOmaromuecs cocy/ibl.

I'mapasnmnyeckuii mpecc.

[TposiBnieHue ASHCTBUS aTMOC(EPHOTO AABJICHMUSI.

3aBUCUMOCTb BBITAJIKABAIOUICH CHUJIBI OT 00BEMA MOTPYKEHHOM 4YacTH
TEJa ¥ MJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BHITAIKMBAIOLIEH CUITbI BECY BHITECHEHHOM >KUAKOCTH.
YcnoBue MaBaHus TEN: MJIABAHME WM TOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILIEHUS TJIOTHOCTEH TENa U JKUJKOCTH.

Jlabopamopnuvie pabomut u onvimeol.

1

HccenenoBanue 3aBUCMMOCTH Beca Tefa B BOJE OT 00bEMa NMOrPy>KEHHOH B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue  BBHITATKWUBAKOUIEH  CWiIbl, JCHCTBYIOIIEH HA  TENO,
NOTrpy>KEHHOEC B JKUAKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITAIKUBAIOLLEN CHJIBI, IEUCTBYIOLLIEHN HA TEIO
B JKUJIKOCTH, OT MacChl TeNA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH  CHUIIBL,
JNCHCTBYIOINEH HA TEJNO B JKUIAKOCTH, OT O0BEMA NOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT NIJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WIA  KOHCTPYMPOBAHUE JIOAKH U
onpeacsicHUuE e€ rpy30n0AbLEMHOCTH.

PaGoTa u MOIIHOCTH. JHEPrUsi.

Mexanuveckas padota. MOIIHOCTb.

[TpocTbie MexaHM3MbI. pbiuar, OJOK, HAKJIOHHAs MJIOCKOCTh. [IpaBumiio
paBHOBecHsl pblyara. [lpuMeHeHME mpaBuja paBHOBECUs pblyara K OJIOKY.



«3onmotoe mpaBwiioy MexaHukd. KosdduumeHt mone3Horo neicTeusa (najiee —
KIIJ1) npoctbix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY H TEXHHKE.

Mexannveckas odHeprus. KuHeTHueckas M NOTEHUMAIbHAs JHEPIUs.
[TpeBpanieHue 0OTHOrO BUAA MEXAHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHECHHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimeol.

1. OnpeneneHue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBHKEHUM TENA

0 TOPU3OHTAIIBHON MOBEPXHOCTH.

2. HccnenoBanue yCcinoBui paBHOBECHUS pblyara.

3. Hsmepenue KIIJI HaKTOHHO TUIOCKOCTH.

4. H3ydeHue 3aKk0OHA COXPAHEHUS MEXAHUUYECKOW SHEPIHH.

8 KUIACC

TemnoBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOW TEOPUM  CTPOCHMS
BemecTea. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHOKMHETHYECKON TEOPUU.

Mopenu TBEPAOro, KUAKOTO W Tra3o00pa3HOro COCTOSIHWMA BELIECTBA.
Kpucrannuyeckure n amopgubie Tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTEH W
TBEPABIX TEN HA OCHOBE TOJIOXKCHUI MOJIEKYJAPHO-KUHETUYECKON TEOPHH.
CMauvBaHWe U KaWJUISPHBIC SBICHUS. TEIUIOBOE PACIUIMPEHHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBMXKCHMS
yactull. BHyTpeHHsist sHeprus. CnocoObl M3MEHEHUST BHYTPEHHEH SHEPruu:
Temonepesadya  Hu COBEPILCHUE paboOTHI. Buapt TEIJIONEPEIAYH:
TEIIONPOBOAHOCTD, KOHBEKLUS, U3TYUEHHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1€MI000MEH U
TEIUIOBOE PAaBHOBECUE. YpaBHEHME TemaoBoro Oamanca. [lnaBnenuwe wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIJIOTA IJIABICHUS.
[TapooOpazoBanue u koHacHcaius. Mcnapenuwe. Kunenwe. YnaenpHas Temiora
napooOpa3oBaHus. 3aBHCUMOCTh TEMIEPATyPbl KHIEHUS OT AaTMOC(HEPHOrO
JABJICHUS.

Bnaxuocts BO3ayxa.

DHEprus TOIJIMBA. Y ACJIbHAS TEIIOTA CTOPAHHSI.

[Tpuaumner pabotel TemmoBeix asurarencii KIIJ temmoBoro asurarens.
TerioBble ABUTaTEIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUM B TEIJIOBBIX TPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBUKECHHSI.
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10.
11.
12.
13.

Habmtonenue nuddysuu.

HaOntonenue siBnenuii cMaunMBaHus U KaMAUISIPHBIX SIBJICHUH.
HaOntoaeHue TemioBoro paciuimpeHus Te.

HUzmeHeHnue napiaeHus ra3a Npud U3MEHCHMH O0bEMaA M HArpeBaHWM WA
OXJIAKICHHH.

[TpaBuna uaMepeHus TEMIIEPATYPHI.

Bunbl Termonepenayy.

OxJtaxaeHue Tpyu COBEPUICHUH padOTHI.

Harpeanue npu coBepluieHUM padOThl BHCITHUMU CUJIAMHU.
CpaBHEHHUE TEMIOEMKOCTEN pa3IMUHBIX BEIECTB.
HaOntonenue kuneHusl.

HaOntonenue nocTossHCTBA TEMITEPATyPhl MPY MJIABJICHUH.
Mopenu TEMIOBBIX ABUTATECH.

Jlabopamopnuvie pabomut u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITEL MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.
OneITHI IO BEIPALIMBAHUIO KPUCTAIIJIOB OBAPEHHOM COJIM MM Caxapa.
OnbITel 0 HAOTIOACHHUIO TEIMIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH W
TBEPABIX TEI.

OnpeneneHue AaBneHUs BO3ayXa B OAJUIOHE MINPULIA.

OneITbl, OEMOHCTPUPYIOLIME 3aBUCUMOCTb JABICHUS BO3AyXa OT €ro
00BbEMA M HATPEBAHUS WA OXJIQKICHUSI.

[TpoBepka runoTe3sl TUHEHHON 3aBUCMOCTH JUITMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TPYyOKE OT TEMIEPATYPHI.

HaGnroneHne wW3MEHEHWsT BHYTPEHHEH OHEPruM Tella B PE3yJIbTare
TEIIONEPEAAYX U PAOOTHI BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA MPH CMELIMBAHWM XOJOJHOW W
ropstueii BOJBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOWM  IPH
TEMIOOOMEHE C HArPETHIM METAUTMYECKAM LMJIHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCapeHus.

OnpeneneHnue OTHOCUTENIBHON BIIAYKHOCTH BO3AYyXaA.

Onpenenenue yaenbHON TEIUIOTH IUIABJICHUS JIBJA.

JJIeKTpUYeCKHEe H MATHUTHBIE SIBJICHMUSI.

Onekrpu3anus Tenl. J[Ba poma 3IEKTPHUYECKMX 3apsaAoB. BzammopelicTBhe
3apsOKEHHBIX  Tel.  3akoH KyioHa (3aBUCHMMOCTh CWIIBI  B3aMMOJACHCTBUS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPsAI0B U PACCTOSHUSL MEXKTY TEIAMH ).

Onekrpuueckoe none. Hanmpsok€HHOCTh anekTpuyeckoro mons. [IpuHomn
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu sneKTpuyecKkux 3apsfoB. DJIEMEHTAPHBIA AIEKTPUYECCKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHECHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSSHHOrO TOKA. JICHCTBUS DJEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUYECKUIA TOK B KUIKOCTSAX M ra3ax.

Onexkrtpudeckas nenb.  Cuna  TOKA.  OINEKTPUYECKOE  HAMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHMUKA. Y IETBHOE CONPOTUBICHUE BEUIECTBA. 3aKOH Oma
Uit yyactka uenu. [locnenoBarenibHOE M MAPAUIENBHOE  COSAMHEHUE
ITPOBOIHUKOB.

Pabora W MOIIHOCTE 3IIEKTPUYECKOr0 TOKa. 3akoH Jloyns—JIeHna.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN SIEKTPAYECKOM SHEPrumM B ObiTy. KopoTkoe
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWThHl.  B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOE NoJIe 3eMJIM M €10 3HAYECHME JUTSl )KU3HU HA 3eMIIE.
Oneir  Opcrena. MarHurHoe TONE  DIEKTPUUYECKOTO TOKA.  [IpumeHeHue
3NEKTPOMArHUTOB B TEXHUKE. JICHCTBUE MATHUTHOTO NOJIS HA MMPOBOJIHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSHHOTO TOKA. MCIONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBICHUE SNEKTPOMArHUTHON MHAYyKUMK. [IpaBuno JleHna.
DNEKTPOTEHEPATODP. CrnocoObl  MOJNYy4YEHHs]  JIEKTPUYECKOH  DHEPTHM.
DJEKTPOCTAHIIMKM HA BO30OHOBJISIEMbBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

ONEKTpU3aLHMS TE.
JIBa poJa 3JIEKTPUYECKUX 3aPAI0B U B3AUMOJCHCTBUE 3aPSKEHHBIX TEIT.
YCTPONUCTBO U IEHCTBUE HJICKTPOCKOMA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS JIEKTPUYECKUX 3aPsI0B.
[TpOBOTHHKH U TUAIEKTPUKH.
MopaenupoBaHUE CUIIOBBIX JIMHUAN JIEKTPUUECKOTO OIS,
HCcTOYHMKM TOCTOSHHOTO TOKA.
JIeNCTBUSA BIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHANA TOK B KUIKOCTH.
. "a30BbI# paspsn.
. 3Mepenue cuiibl TOKa aMIePMETPOM.
. I3MepeHne dNeKTPUYECKOTO HAMPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasus COnpoTHBICHHIA.
. B3aumoaencTBiue NOCTOSHHBIX MATHUTOB.
. MoaenmupoBaHUE HEBO3MOKHOCTH PA3JIETICHUS TIOJIFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSSHHBIX MATHUTOB.

OneiT Operena.

MarsuTHOE 1ose TOKa. DJIEKTPOMArHuT.

JIeiCTBME MArHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.

DNEKTPOABUIATEND IOCTOSHHOTO TOKA.

HccenenoBanue ssBneHUs JIEKTPOMArHUTHON WHIYKLIWH.

Oneitel Dapanes.

3aBUCUMOCTb HAIPABICHUS WHAYKIMOHHOTO TOKAa OT VYCIOBHHA €ro
BO3HMKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomut u onvimeol.

1
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10.
11.

12.

13.

14.

15.

16.

OnbIThl 1O HAOMIOAEHUIO DJIEKTPU3ALMKU TEA MHAYKIMEH U TpH
COMMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPHYECKOTO TOJIE HA MPOBOJHUKA U
JVRJICKTPUKH.

COopka u npoBepka padbOThI HAEKTPUUYECKOH 1IEMU MOCTOSHHOTO TOKA.
H3MepeHue u perynupoBaHUE CHITBI TOKA.

H3MepeHue 1 peryimpoBaHUE HAMPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKQ, MAYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIIEHUS PE3UCTOPA U HANIPSPKEHUS HA PE3UCTOPE.

OMnbBITHI, JEMOHCTPHUPYIOILNE 3aBUCUMOCTb ANEKTPUYECKOTO
COMPOTHBJIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAW MOMEPEUHOrOo
CEUCHUS U MaTepuaa.

[TpoBepka mnpaBuna CIHOXKCHHS HANPSOKEHWH MPH  MOCIEA0BATEIIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia [Uisl CHJIBI TOKA MPH NApaJUIETbHOM COEAMHECHHUU
PE3UCTOPOB.

Onpenenenne paboThl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOUIHOCTH  AJICKTPUYECKOTO TOKA, BBLACIAEMOM Ha
PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIOUYKY, OT
HaMpPsHKEHAS HA HEN.

Onpenenenue K111 HarpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOACHCTBUS MOCTOSTHHBIX MArHUTOB.
HM3yyeHne MarHUTHOTO TOJiA TIOCTOSHHBIX ~ MAarHWUTOB TMpPU  HMX
OOBEIMHEHUY U PA3JICIICHHN.

HccnenoBanune NeHCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KaTylIKH ¢ TOKOM M MarHhta OT CHJIbl TOKAa W HalpasiICHUS TOKa B
KaTyIIKe.

18. I3yueHue AeiCTBUA MArHUTHOTO I0JIs HA IPOBOAHUK C TOKOM.

19. KoHCTpyHpOBaHKe U U3ydeHUE PAOOTHI SJIEKTPOABUTATEIS.

20. MU3mepenne KT/ snekTpoaBurareibHONW yCTaHOBKU.

21. ONBITBL O  MCCIIEAOBAHUIO SBICHUS JJICKTPOMArHWTHONW WHIYKLMU:
UCCIIEOBAHAE W3MEHEHWM 3HAYEHWsT W HANpaBJIE€HHUs WHIYKLIUOHHOIO
TOKA.

9 KVIACC

Mexanu4veckue siBJICHUS.

Mexannueckoe JBWKEHME. MarepuasibHass Touka. (Cucrema OTCUéTA.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBWKEHUS. PaBHOMEPHOE MNPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIIMHENHOE NBW)KEHHE. CpEeNHssl U MTHOBEHHAS
CKOPOCTb TENA NP HEPABHOMEPHOM JIBHYKEHUU.

YckopeHnue. PaBHOYCKOPEHHOE MpsAMOJIMHEHHOE nBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEPHOE JOBMKEHHME MO OKPYXHOCTH. llepmoa u dacrora oOpauicHws.
JIunelinas u yrioBast CKOPOCTU. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

ITepsriii 3akoH HetotoHa. Bropoit 3akoH Herotona. Tpetuit 3akon HeroToHA.
[IpyHIMTO CYNIEPIO3ULIANA CHIL.

Cwa ynpyroctu. 3akon ['yka. Cuia TpeHuUs: Cujla TPEHUS CKOJIBKCHUS, CHJIA
TPEHUS TIOKOS, IPYTUE BUAJIbI TPEHUSI.

Cuna TSHKECTM M 3aKOH BCEMHMPHOIO TSATOTEHHS. YCKOPEHHE CBOOOIHOIO
nageHus. JBwkenue turaner BOkpyr Connua. IlepBas xkocMuueckass CKOPOCTb.
HesecoMoCTh U EPErpy3KHA.

PaBHOBecne marepuanbHON TOUkK. AOCOMIOTHO TBEPHOE Teno. PaBHOBeCcHE
TBEPAOTO TEJA € 3aKPEIVIEHHON OCBIO BpaleHusi. MOMEHT Cubl. LIEHTD TSKECTH.

Wmnynec tenma. M3menenne mmiynbca. UMnynaec cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass padota W MOIIHOCTh. PaboTa cun TSOHKECTH, YHPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIH. [[0TEHIMANbHASA SHEPTHS CHKATON Py KUHBL. KuHeTnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOM SHEPruH. 3aKOH COXPAHEHMS MEXAHWYECKON
SHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MEXaHMYECKOTrO IBHXKEHUS TE€NIA OTHOCHTEIBHO PA3HBIX TEN

OTCHUETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€H M TPAacKTOPUW NBHXKEHUS OJHOIO M TOTO K€ Tena
OTHOCHTEJILHO Pa3HBIX TEJl OTCUETA.

H3MepeHue CKOPOCTH U YCKOPEHHS MPAMOJIMHERHOTO TBUYKEHHSI.
HccenenoBanne Npu3HakoB PaBHOYCKOPEHHOTO IBHYKEHUSI.

HabmroaeHne NBHKEHHS TENA IO OKPY>KHOCTH.

HaGnronenne MexaHuYeCKUX SIBIICHUH, MPOMCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» Tpu €€ pPAaBHOMEPHOM MW YCKOPEHHOM  JIBH)KEHUU
OTHOCHTEIIbHO KaOWHETA (PU3UKH.

3aBHCUMOCTb YCKOPEHHS TeJla OT MACCHl Teja W ACHCTBYIOLICH HAa HETO
CHJIBL

Habmronenne paBeHCTBa CUIT TPYU B3aMMOACHCTBUM TEL.

H3MeHeHne Beca Tenla NP YCKOPEHHOM JIBUYKEHHH.

[lepenaya uMIysibca MpyU B3aUMOJAECHCTBUM TE.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHH TEN.

CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTIOTHO YIPYTOM B3aUMOACHCTBUN.
HaGnronenne peakTHBHOTO JBUKCHHSI.

CoxpaHeHHE MEXaHUYECKOH SHEPIUH MTPU CBOOOTHOM MAICHUM.
CoxpaHeHHE MEXaHUYECKOH SHEPIUM MPU ABH>KCHUM TENIA MO ACHCTBUEM
PY>KUHBIL.

Jlabopamopnuvie pabomut u onvimeol.

1

KoHcTpynpoBanue Tpakta [Uisi pa3roHa M JAJbHEHIIEr0 PABHOMEPHOIO
JBW>KCHUS LIAPUKA UK TEIECHKKH.

OnpeneneHue cpeaHEd CKOPOCTH CKOJIbKEHWS OpycKa WIH JBUXKCHUS
[IapyKa 110 HAKIIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOPEHUsl Tella NMPH PABHOYCKOPEHHOM JBWKCHHH 10
HaKJIOHHOM IJTIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHW INMPH PABHOYCKOPEHHOM
JBUKEHNU 0€3 HAYAJTbHON CKOPOCTH.

[TpoBepka THWMOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBHXKEHUM 0e€3
HAYaJbHOW CKOPOCTHM MYTH OTHOCATCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE NPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHMSI CKOJIBXKEHWST OT  CHJIBI
HOPMAJIBHOTO JABJICHUS.

Onpenenenne kK03pPUUMEHTA TPECHHUS CKOIBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

Onpenenenne paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUM TENa
N0 TOPU30HTATbHOM MOBEPXHOCTH.



10. OnpeneneHue padoTBl  CWIBI  YINPYrOCTH MpPU  MOABEME TIpy3a ¢
MCIOJIBb30BAHNUEM HETOABUKHOTO ¥ TIOJBUKHOTO OJIOKOB.
11. MI3y4eHune 3aKk0Ha COXPAHEHUSI SHEPTHH.
MexaHu4eckue KoJ1e0aHusl U BOJIHBI.

KonebarensHoe nBukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHWI: IEPHUOL,
YacToTa, aMITUTY1a. MareMaTnyeckuii U NPy KUHHbIA MasTHUKH. [IpeBpamenue
SHEPrUM MPU KOJICOATETEHOM JIBHYKEHUH.

Jaryxaomme — koneOanus.  BbeHYyXaAeHHble — KoneOanus.  Pe3onaHc.
Mexannueckue BOJHBL. CBOWCTBA MEXAHMUYECKMX BOJH. [IpoponbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI W CKOPOCTH €€ PACHPOCTPAHCHUS.
MexaHu4YeCKUE BOJIHBI B TBEPAOM TEIIE, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3Byka W BbIcOTa TOHA. OTpakeHue 3Byka. MH(]pasByk u
YJIBTPa3ByK.

Hemoncmpauuu.

1. HaGmronenuwe koneOaHWii Tem moja ACHCTBHUEM CWIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

HaGnronenune konebanmii rpy3a Ha HUTH U HA MPY>KHAHE.
HaGnronenne BeIHYKICHHBIX KOJICOAHUI U pE30HAHCA.
PacnipocTpanenre npoaoabHBIX M MONEPEYHBIX BOJH (HA MOJIEIH ).
HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTMYECKMI PE30HAHC.
Haﬁopamopnbte padomsl u onvimol.
1. OnpeneneHue 4YacTOoThl W MepUoja KoJeOaHWH MaTeMaTU4eCcKOro
MasiTHUKA.

2. OnpeneneHue 4acTOTHl U MEPUOa KOJICOaHU MPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEPUOJA KOJICOAHWI MOABEIIEHHOTO K HATH

rpy3a OT AJTUHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH NIEPUOAA KOJIEOAHWI MPY>KUHHOTO MasiTHUKA

OT MaccChl Ipy3a.
5. IlpoBepka HE3aBUCMMOCTH NEPUOAA KOeOaHUil rpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a.
6. OmbITbI, JEMOHCTPUPYIOLIME  3aBHUCHMOCTh  Mepuoaa  KoneOaHui
NPYKMHHOTO MasATHUKA OT MACChI FPy3a U KECTKOCTH MPY>KUHBI.
7. H3MepeHue yCKOpeHHs CBOOOTHOTO MACHHMSI.
JJIEKTPOMATHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIC BOJIHBI.

ONEKTPOMArHATHOE  TOJIE.  DIEKTPOMAarHuTHeIE  BOJNHBL.  CBOWCTBA
ANIEKTPOMArHuTHBIX BOJIH. [llkama >mekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.
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ONEKTpOMAarHuTHas npupoga csera. CKOpPOCTh cBeTa. BOMHOBBIE CBOWMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie pabomut u onvimeol.

1. HM3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBK) MOOWIBHOTO

TenedoHa.
CgBeToBbBIE SIBJICHHUS.

JlyueBas  mopmens  csera.  Mcrounmkm  ceera.  IIpsamosmHeitHOe
pacnpoctpaneHue cera. 3armenuss CosHua u JlyHel. Otpaskenue ceera. [nockoe
3€pKaso. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpPENIOMIICHUs cBeTta. [IoJIHOE BHYTpEHHEE
OTPOXEHUE CBeTa. FMCNONB30BAaHME TMOJTHOTO BHYTPEHHETO OTPAKCHHS B
ONTAYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JsmH3e. OnTuueckas cuctema (oToanmapara,
MHUKPOCKOIIAa M Tejeckona. ['71a3 Kak OnTuYeckas cucTemMa. bau3opyKocTe M
JANBHO30PKOCTb.

Paznoxxenune Oemoro cBera B chnektp. Omnbitel HbtoToHa. CroskeHue
CIEKTPAIBHBIX LBETOB. J(MUCciepcHs CBETA.

Hemoncmpauuu.

[IpssMONMHEINHOE PACTIPOCTPAHEHUE CBETA.

OrpakeHue cBera.

[Tonmy4yeHne n300pakeHHiA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

OnTHYeCKuii CBETOBOJI.

Xon ydeid B coOOMparoniei TmH3e.

X0 ny4ei B pacCenBaroLIeil JIMH3E.

[Tonmy4eHnne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEIECKOIA.

10. Moaens riiasa.

11. Paznosxenue 6enoro cBera B CHEKTP.

12. [TonyueHue 0en0oro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuvie pabomut u onvimeol.

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPAKEHUS CBETOBOIO Jyda OT yIJia
MAJCHUS.

2. M3ydeHune XapakTepuCTUK M300PKEHUS TPEIMETA B TUNTOCKOM 3€pKAJIE.

3. HccmenoBanue 3aBUCHUMOCTH yIJia NMPETOMIIEHMS CBETOBOIO Jiyya OT YIJia
MAJCHUS HA TPAHULE «BO3MYX—CTEKIIO).
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4. TlonydeHnne n300pakeHU ¢ MOMOIIBbI COOUPAIOIIEH JIMH3HI.
Onpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMPAOIIEH
JIMH3BI.

6. OMNBITHI MO PA3IOKECHAIO OEIOr0 CBETA B CIEKTP.

7. OneIThl O BOCHPUSTHIO LBETA MPEAMETOB MPH WX HAONIOACHHH YEpeE3
LBETOBBIC (PUITBTPHI.

KBanTOBbBIC IBJICHUS.

OnsbiTel Pe3epdopaa v mianerapHas moaenb aroma. Mojaens aroma bopa.
Hcnyckanue u mornouieHue ceeta aroMoM. KBaHThL. JIMHEHYaThIE COEKTPBI.

PannoaktuBHOCTh. Anbda, OcTa- U ramma-usnydcHus. CTpOEHUE aTOMHOTO
anapa. HyxkimonHas wmoxaens aromMHoro sapa.  Hsoromsl.  PaanoakThBHEBIE
npeBpaunicHus. [leproa monypacmnana aTOMHBIX SAED.

SnepHble peakuyu. 3aKOHbI COXPAHEHMs 3aps0OBOTO W MACCOBOTO YMCEIL
OHeprusi CBs3W aTOMHBIX saep. CBsi3p Macchl M SHEPruu. Peakinuu cuHTE3a W
nenenus saep. Mcrounnku sueprum ConHLa U 3BE3 .

Snepnas sHepretuka. JIeHCTBUS PAIMOAKTUBHBIX W3JIyYCHWH HA >KUBBIC
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTphl U3MYyUYEHUS U MOTJIOICHHUS.

2. CrHeKTpsl pa3MyYHbIX Ta30B.

3. Cnekrtp BOAOpoa.

4. HalOnroneHue TpekoB B kamepe BumibcoHna.

5. Pabora c4éTunka MOHU3UPYIOMIMX U3TYUEHUIA.

6. Perucrpanust u3ny4eHus MpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuvie pabomut u onvimeol.

1. HaGnroneHue CrIOmHBIX U TMHEHYATHIX CIIEKTPOB U3MYUYEHUSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPIMHM YacCTHLBI MO TOPMO3HOMY

nyTH (o ¢otorpadusm).

3. M3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001HAKOIHIT MOYJIb.

[ToBTOPUTETEHO-0000IIAOIIMA MOTYJIb MPEAHA3HAYEH ISl CUCTEMAaTU3allun
U 000OmICHHMS  MPEAMETHOTO  COACPXAaHWUsT M ONbITa  ACATEIIbHOCTH,
nPUOOPETEHHOTO MPH U3YUYEHUM BCETO Kypca (PU3MKH, a TakkKe Ui TOJATOTOBKH K
OCHOBHOMY TOCYIAapCTBEHHOMY 53K3aMEHy MO (u3uke g 00y4arommxcs,
BbIOPABIINX 3TOT YUEOHBIH MPEAMET.

[Tpn M3yYEeHUU AAHHOTO MOIYJIS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JEATEIILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JOCTH)KEHUE MPEIMETHBIX U
METANPEAMETHBIX ~ IUIAHUPYEMBIX  PE3yJbTaTOB  00yueHus, (opMuUpyeTcs
€CTECTBEHHOHAYYHAsi FPAMOTHOCTh. OCBOCHHME HAYUYHBIX METOJOB MCCIECIO0BAHUS



SIBJICHU! TIPUPOJAbI U TEXHWKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMCHsS TIOJyUYCHHBIC 3HAHWS, peIIaTh 3aJadd, B TOM YHCIIE
KaueCTBEHHBIE M SKCTICPUMEHTAIILHBIE,

[TpyHIMIHUATILHO ACITEILHOCTHBIM XapakTep AAHHOTO pasjiena peaanu3yeTcs
3a CYET TOro, 4Yro OOY4YarIIMECs BBITOJHAIOT 3aJaHusl, B KOTOPBIX WM
npe/yiaracTes:

HA OCHOBE TIOJNYUYECHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBICHATH
(bu3nyecKue SBICHUS B OKPY KAIOIICH MPUPOE U TOBCEIHEBHOM JKU3HM,

UCTIOJTb30BaTh HAYYHbIC METOJIbI UCCIICIOBAHUS (DU3MUECKUX SIBIICHUH, B TOM
YKCIIE AJI TIPOBEPKH TUTIOTE3 M MOy YCHUS TEOPETHICCKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanOOJiee BaXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTH, HATPUMEP, MPAKTHUECKOTO MCIOb30BaHUs PA3IMUHbBIX UCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHHUS BCEX M3BECTHHIX BUIOB
SHEPrUH.

Kaxxmas #3 TeM JaHHOTO MOMAYJsS BKIIOYAET SKCICPUMEHTAIBHOE
uccle0BaHre 0000IAUIero xapakrepa. MojayJib 3aBEpLIACTCS MPOBEICHUEM
JMArHOCTUYECKOH M OLICHOYHOM pabOThI 32 KyPC OCHOBHOTO 00IIEr0 00pa30BaHUsl.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

H3yueHne Qu3nkn Ha ypOBHE OCHOBHOTO 00mIEro 0Opa3oBaHUsl HAMPABIEHO

Ha JOCTHKCHHUE JIMYHOCTHBIX, METAMPEAMETHBIX M TIPEAMETHBIX 00pa30BaTEeIbHBIX
pe3ybTaTOB.

B pesynbrare uzyueHus (pU3MKW Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa3oBaHUs

y oOyyvaronierocs OyayT cpOpMUPOBaHBI CIAEAYIOMIME JIMYHOCTHBIE PE3YJIBTATHI B
YaCTH:

1) naTpuOTHYECKOro BOCTIMTAHHS:

- TIPOSIBJICHUE MHTEPECA K UCTOPAA U COBPEMEHHOMY COCTOSTHAIO POCCHMCKON
(u3nUECKOi HAayKH,

- IEHHOCTHOE OTHOIIEHUE K AJOCTHXKEHUSIM POCCUHCKUX YUEHBIX-(PU3NKOB;

2) rpaskIaHCKOrO0 U 1y XOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS

- TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B 0OCY>KICHUM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUN
(u3nKH;

- OCO3HAHHME BAKHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JEITEIBHOCTH
YU€HOTO;

3) 3CTeTHYeCKOTr0 BOCTIUTAHMS:

- BOCIIPUSATHE ICTETUUYECCKUX KA4YeCTB (PM3NUYECCKOW HAYKU. €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT 0 NMO3HAHMS

- OCO3HAaHUE ILEHHOCTH (PU3MUECKONH HAYKM KaKk MOLIHOTO HMHCTPYMEHTA
[TIO3HAHWS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAKHEHIIEH COCTABIIAIOIICH
KYJBTYPHI;

- pa3BUTHE HAy4HOH JIFOOO3HATENBHOCTH, MHTEPECA K HCCIEI0BATEIbCKON
NEATENBHOCTH,

S) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLHOHAJIBHOIO
Os1aronoJry4ust:

- OCO3HaHWE LEHHOCTH Oe30macHoro olpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAKHOCTH MpPaBWJI O€30MaCHOrO0 MOBEACHUS HA
TPAHCIOPTE, HA OPOTAX, C JICKTPUYECKHUM U TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAIIHAX YCITOBUSAX;

- c(OpPMHPOBAHHOCTh HaBbIKA pPEeQICKCHM, MPU3HAHME CBOErO IMpaBa Ha
OLMOKY M TAKOTO K€ IpaBa y APYroro 4eaoBeKa,

6) TPy10BOI0 BOCIIMTAHUSL:

- AKTMBHOE Y4YaCTHE€ B PCHICHHM MPAKTUYECKUX 331a4 (B PaMKax CEMBbH,
0o0pa3oBaTeNpHOM  OpraHM3alMM, TOpPoAa, Kpasi) TEXHOJIOTHYECKOH U



COIMAJIbHON HAMpaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIEC U (PU3UUYECKUX
3HAHUM,

e - UHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPO(ECCHA, CBSI3aHHBIX ¢ (PUBUKOM;

e 7) 3KOJIOTHYECKOTO BOCITUTAHMS:

e - ODUCHTAIIMS HA MPUMECHCHUEC (PU3NYECKUX 3HAHWNA JUIS PEUICHUS 3aJa4 B
00JaCT  OKPY’KAIOWICH Cpelbl, IJIAaHUPOBAHMS MOCTYNKOB W OLEHKH WX
BO3MOKHBIX TOCJIEACTBUNA JUIST OKPYIKAIOIIENR CPEIBI,

e - OCO3HAHWE MIOOAJTBHOTO XapaKTEPAa AKOJOTHYECKUX MPOOJIEM W MyTed X

pELICHNS,

e 8) aganTanuu K M3MEHSIOIIHMCH YCJIOBUSIM COLHAJIBHOI W NPHPOAHOH
cpeabl:

e - NOTPEOHOCTH BO B3AaUMOJCHCTBMM MPH BBINOIHCHAM WCCICAOBAHUN W
OPOEKTOB (PU3MUECKONH HANPABJICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM
IPYTHX;

e - TMOBBILICHUE YPOBHA CBOCH KOMIIETEHTHOCTM 4Y€pPE3 NPAKTUUYECKYIO
JEATENBHOCTB,

e - NOTPEOHOCTH B POPMUPOBAHUM HOBBIX 3HAHUWI, B TOM 4KCie (OPMYJIUPOBATH
UJCH, TOHSITHS, TUIIOTE3bI O (PU3HUECKAX OOBEKTAX U SBJICHUSX,

e - OCO3HaHME NE(PUIUTOB COOCTBCHHBIX 3HAHWI M KOMIIETCHTHOCTEN B 00J1aCTH
(u3nKH;

e - IUIAHUPOBAHWUE CBOCTO PA3BUTHS B MPUOOPETCHWM HOBBIX (PU3MYECCKHUX
3HAHUM,

e - CTPEMJICHUE QHAJTM3UPOBATH U BBISBIISATH B3aMMOCBSI3U MTPUPOIbI, OOIIECTBA U
3KOHOMHKH, B TOM YMCJIE ¢ UCIIOJB30BAHUEM (PU3NUYECKUX 3HAHUIA;

e - OIECHKA CBOMX JECUCTBUN C YYETOM BIMSHHS HA OKPY)KAOIIYIO CPELNY,
BO3MOKHBIX [JIOOATBHBIX MOCIEACTBUN.

METAIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs TporpaMMbl MO (PM3UKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromierocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUAIOIINE MO3HABATEIbHBIEC YHUBEPCAIBHBIC YUCOHbBIC ACHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCAJIbHbIC YUCOHBIC ACHCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3oBbie Jjoruueckue aelicTBUA:
e BBISBIISITH W XapPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKM OOBEKTOB
(sIBJICHHAI ),



YCTAHABJIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(IMKALIMN, OCHOBAHHS IS
0000LIEHHS U CPABHEHMS,

BBISIBJIITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOMIOJCHUSX, OTHOCIIIUXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBJIATE MPUUMHHO-CJCACTBEHHBIC CBSI3M TPU M3YUYCHUH (PU3HUECKUX
SIBJICHUI W MPOLIECCOB, A€aTh BBIBOJbI C UCMOJB30BAHUEM ACTYKTUBHBIX
U MHIYKTUBHBIX YMO3AKJIIOUEHUH, BHIABUIATh TUIOTE3bI O B3aUMOCBS3IX
(PM3UYECKUX BEJINUYMH;

CaMOCTOSITENILHO BbIOMparh Crnoco0 pemieHus Y4eOHOH —(pu3nueckoi
3a1a4M (CPAaBHECHUE HECKOJIBKMX BAPUAHTOB PELICHHS, BBIOOP HamOosee
NOIXOJAIIECTO ¢ YUETOM CAMOCTOSATENBHO BbIICTICHHBIX KPUTEPHER).

ba3oBblie ncciienoBaTe/IbCKUe AeiiCTBHUSA:

UCTOJIb30BATh BOMPOCHI KAK UCCIIEI0BATENbCKUIA HHCTPYMEHT MO3HAHMSI,
IPOBOAMTH MO CAMOCTOSATENBHO COCTABIIEHHOMY IJIAHY OMBIT, HECIOMHBIN
(U3NYECKUl SKCIEPUMEHT, HEOOMBIIOE WCCAEAOBAHUE (PUBHUYECKOTO
SIBJICHMUSI,

OLEHMBATh HAa MPUMEHUMOCTH U  JOCTOBEPHOCTH HMH(OPMALHIO,
NOJTYYEHHYIO B XOJI€ UCCIICIOBAHMS MJTH SKCTIEPUMEHTA,

CaMOCTOATEbHO (POPpMYJIMPOBATH 0OOOIIECHUS U BBIBOJBI MO Pe3yJibTaTaM
OPOBEAEHHOTO HAOIFOICHUS, ONBITA, UCCIICIOBAHMS,

OPOTHO3UPOBATh BO3MOXKHOE  JAajibHEiIee pa3BUTHE  (DUBMUYECKUX
POLIECCOB, a TAKXKE BBIABUIaTh MPEANONOKEHHS 00 UX PA3BUTUH B HOBBIX
YCJOBUSAX M KOHTEKCTaX.

Pabora ¢ napopmanmueii:

NPUMEHATh PA3JIMYHbIE METOABI, MHCTPYMEHTBI M 3alPOCHI MPHU MOUCKE U
orOope MH(pOPMAUMU WM JAHHBIX C YY4ETOM MPEIIOKECHHON yueOHOH
(hu3nYECKOii 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CaMOCTOSITENTIbHO ~ BBIOMpaTh ONTHMAIBHYK) (OpPMY MPEACTABICHUS
uHpOpMalMl W WUIIOCTPUPOBATh PEHIACMBIE 33JaYd  HECIOKHBIMHU
CXEMaMU, IuarpaMMamMu, HHOH TpauKoil U nX KOMOWHALIUSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIE IeHCTBHS:

B XO0JI¢ OOCYXXACHHs y4eOHOro marepuaia, pe3yJibTaToB J1adOpaTOPHBIX
padoT M MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBATh WJICH, HAICJICHHBIE HA PELICHUE 3aJaud U MOJJCPKAHUE
OnarokenaTeaILHOCTH OOIICHUS,

COMOCTABJISITh CBOM CYXXICHUS C CYXKACHUSMHU JIPYyTHX YYaCTHUKOB
auajora, oOHapy>KUBaTh Pa3jiMyule U CXOACTBO MO3UIIMIA;



BBIPAYKaTh CBOKO TOYKY 3PEHUS B YCTHBIX ¥ MUCBMEHHBIX TEKCTAX;
nyOIMYHO MPEACTABIATH PE3YJIBTATHI BBIMOIHEHHOTO (PU3MYECKOTO ONbITa
(3KCIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

[IOHUMATh W WUCIOJB30BATh  MNpPEUMYyLIECTBA  KOMAHAHON W
WHAMBUAYAIbHOM paboThl MPU PEIICHUM KOHKPETHOW (PU3WYECKON
npoOJIEMBI,

[PUHUMATE LIEJIM COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATE JEHCTBUSA
N0 €€ JOCTWKEHHUIO. paCHpencisaTh pPOJH, O0CYKIaTh MPOLECCHl M
PE3yAbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITIOJTHATH CBOKO 4acTh PabOTHI, JOCTHATas KAYECTBEHHOTO PE3YJIbTaTa 1o
CBOEMY HAIIPABJIICHUIO W KOOPIMHUPYS CBOHM JEWCTBHS C JAPYTUMU
YJIeHaMU KOMaHIbL,

OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS

Camoopranusanusi:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHTYaLMsX, TPEOYOUINX
JUTS peleHust QU3NYECKUX 3HAHMIA,

OPUEHTHPOBATBECA B  PA3IUYHBIX [OAXOJAX NPHHATHA  PELICHUI
(MHIMBUAYATbHOE, MPUHATHE PEIICHUS B TPYMIE, MPUHATHE PEIICHUH
Ipymmnoii),

CaMOCTOSITENTEHO COCTABJIATh AJITOPUTM PEIICHUs (PU3MUECKON 3a1auM HITH
IUIaHA WCCJICJOBAHUS C YYETOM MMEKOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTHPOBATH IMPeUIaracMbI€ BAPUAHTEI PELICHAN;
Jenath BbIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLHUOHAJILHBII HHTEJJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTYallMW U MpeJlaraTh MJ1aH €€ N3MEHCHHS,
OOBSCHATh NPHUYMHBI  JOCTWIKEHHS  (HEOOCTHMIKEHMS)  PE3yJIbTATOB
JESATEbHOCTH, 1ABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTUBBI B JAECATEILHOCTh (B TOM YHMCIIC B XOJ BBITOJIHCHUS
(U3NYECKOr0  MCCIEAOBAHMS WM NPOEKTa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBINIMXCS CHUTYAllWid, YCTAHOBIEHHBIX OIIUOOK,
BO3HHUKIINX TPYIAHOCTEN,

OLICHWBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBHSIM;

CTaBHUTH ceOs HA MECTO APYIOro 4eJOBEKA B XOJE CIOPa WIA JUCKYCCHH
HA HAYYHYIO TEMY, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;
NPHU3HABATh CBOE MPABO HA OIIMOKY MPU PEIICHUN (PU3NUECKUX 3a/1a4 WIIH
B YTBEPXKICHUSAX HA HAYYHBIE TEMbI H TAKOE K€ MTPABO APYrOTO.



HPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOyueHus B 7 Kjacce NpeIMETHBIE PE3YJIbTAaThl HA OA30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHUH:

UCMOJIb30BaTh  TMOHATHS.  (PU3MYECKHME W XUMHYECKHE  SIBJICHMS,
HAOOICHUE, DKCIEPUMEHT, MOJENb, TMNOTE3a, CAMHHLBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHele COCTOSIHMS BEIIECTBA (TBEPIOE,
JKUJAKOE, Ta3000pa3HOE), MEXAHWYECKOE NBHXKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAacKTOPHs, PABHOJACHCTBYIOMIAS
cwia, aedopmaums  (ympyrasi, — IJacTUYECKas),  HEBECOMOCTb,
COO0IIAOLINECS COCY b,

paznuyarh sBicHUS (AudQy3us, TEIIOBOE ABUKEHUE YACTHI] BEIICCTRA,
PAaBHOMEPHOE  JIBWKEHHME, HEPABHOMEPHOE  JABI)KCHUE, WHEPLHS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPABIX TEN € 3aKPEIUIEHHOW OCBHIO
BpalllCHUs, Tepeaavya JaBICHHUS TBEPABIMU TENAMH, S>KUAKOCTSIMH W
razamy, arMocepHOe JABICHHWE, IUIABAHWUE TeEJ, MPEBPAILCHUS
MEXAHUYECKOM SHEPrUM) MO OMHMCAHWIO MX XaPAKTEPHBIX CBOHCTB M Ha
OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JAHHOE (PU3NUECKOE SBIICHHE,
pacro3HaBaTh MPOSBICHHE HM3YYEHHBIX (PU3MYECKUX  SBICHUI B
OKPY’>KalIIEM MHUPE, B TOM 4YHUCIIC (PU3HYECKHE SIBJICHUS B IMPUPOJE:
OPUMEPHl ABW)KCHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOH M HEKHMBOW
OpPUPOJE, ACHCTBHE CHJIBI TPEHHMS B NPHPOAE W TEXHUKE, BIIMSHUE
aTMOC(epHOro NABIEHUS HA >KMBOH OPraHW3M, IUIABAHWUE PBIO, pblYard B
TEJIC YEJIOBEKA, MPH 3TOM NEPEBOANTH MPAKTHUECKYIO 3a1a4y B YUCOHYIO,
BBIICTISATh CYLIECTBEHHBIE CBOWCTBA (MPU3HAKM ) PU3NUYECCKUX SIBJICHMIA,
OIUCHIBATh M3YYEHHBIC CBOMCTBA T MU (PU3NYECKHUE SIBICHUS, UCTIONB3YS
(du3nuecKre BEIMYMHBI (Macca, 00BEM, MIIOTHOCTh BEHIECTBA, BPEMS,
NyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSHKECTH, BEC
TENa, CWiIa TPEHHs, JaBICHHE (TBEPIOTO Tena, S>KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKas padoTa, MOIIHOCTb, TUIEHO CHJIBL,
MOMEHT CWJIBI, KO3(PQULUHMEHT TONE3HOTO JACWHCTBHS MEXAHH3MOB,
KAHETUYECKAas W TMOTEHIMAIbHA SHEPrus), MPH OMHUCAHWUW TPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  MCHOJB3YEMBIX  BEIMYMH, MX
00O3HAYCHUST M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMHU BEIIMYMHAMH,
CTPOUTH IPAPHUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUAX BEIMYMH;
XapaKTepU30BaTh CBOHCTBA TEJ, (PU3NYECCKUE SBJICHUS W MPOLECCHI,
WCIOJIB3Ys MPaBWJIA CIIOKEHUsI CHJ (BIOJIb OJHOM NpsMOi), 3akoH ['yka,
3akoH [Tackans, 3akoH Apxumesaa, MpaBUIO paBHOBeCHs peiyara (0y0ka),



«30JI0TO€ MPaBWJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPruM, OPH 3TOM J1aBaTh CIIOBECHYXO (OPMYJIMPOBKY 3aKOHA U
3aMHUCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIICHHUS, MMPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYAHHO-CIIEACTBCHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1-2
JIOTMYECKUX IIAroB ¢ ONOPOi Ha 1—2 M3YyYEHHBIX CBOMCTBA (PU3NUYECKUX
SABJICHUH, PU3NYECCKUX 3aKOHA WJIA 3aKOHOMEPHOCTH,

pemare pacuéTHele 3amaud B 1-2 ACHCTBHS, HCIONB3YS 3aKOHBI W
(OpMyJIbL, CBS3BIBAIOIINE (PU3UUYECKHUE BEIMYMHBI. HA OCHOBE aHan3a
YCIIOBHS 337a4M 3aUCHIBATH KPATKOE YCIOBHE, MOACTABIATh (PU3MUECKHE
BEIMYMHBI B (DOPMYJIBI M MPOBOAMTH PACYETHI, HAXOAWUTH CIPABOYHBIC
JAHHBIE, HEOOXOAUMBIE AJIsl PELICHUS 33]a4, OUEHUBATh PCATUCTHYHOCTD
NOJTyYEHHOH (PU3NUECKON BEMYMHBI,

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEUIMTh MPH TMOMOILA
(pU3NYECKUX METOI0B, B OMMCAHUN MUCCIICTOBAHNS BBIICIIATE MPOBEPIEMOE
OPEINONIO’)KeHUE  (TUMOTE3y),  pa3iMyarb W HMHTEPOPETUPOBATH
NOJTyYEHHBIA PE3yJIbTAT, HAXOAUTh OMMOKKM B XOAE ONBITA, JENIATh
BBIBO/JIbI 10 €T0 PE3YJIbTATaM;

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(hU3HYECKUX CBOMCTB TEJT. (hOpMynHpPOBATH MTPOBEPSEMBIC
PEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEITIOKEHHOTO 000PYAOBAHHS,
3aMKUCHIBATH X0 ONbITA U (POPMYTUPOBATH BHIBOJBL,

BBITIOJIHATE MPSMBIE HM3MEPECHUS PACCTOSHUS, BPEMEHH, MAcChl TENA,
00bEMa, CHUIBI WM TEMIEPATYPbl C MCIOIB30BAHUEM AHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBaTh MMOKa3aHWs MPUOOPOB € YUYETOM
3aJaHHOM a0COIOTHOW MOTPEIIHOCTH U3MEPEHUIA;

IPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJAHON (PU3MYECKON BETMYHHBI OT
APYyroil ¢ WCHOJIb30BAHUEM MPSIMBIX HM3MEPECHUH (3aBUCMMOCTH TYTH
PAaBHOMEPHO [IBHDKYILErOCsS Tela OT BPEMEHM JBHXKEHUS TENA, CHJIIbI
TPEHUS CKOJIBKEHMS OT BECA TEJa, Ka4eCTBA 00paOdOTKH MOBEPXHOCTEH TEN
Y HE3aBUCHMOCTH CHWJIbI TPEHUS OT IUIOIIAAN COMPUKOCHOBEHUS TEN, CUJIBI
YIPYTrOCTH OT YAJWUHEHUS TMPY>KUHBI, BBITATKABAKOLICH CHIIBI OT 00BbEMA
NOTPYXEHHON YacTH Tella U OT MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€NA, OT NIyOWHBI, HA KOTOPYIO NOTPYXKEHO TEIO, YCIOBUI
TUTABaHMsI TEJl, YCIOBHA PAaBHOBECHs pblyara M OJIOKOB), y4acTBOBATh B
IUIAHAPOBAHUKA  y4€OHOTO HMCCIEAOBAaHWs, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIENys MPEAJOKEHHOMY IIaHy, (UKCHPOBATH
pPE3yAbTaThl MOJIYYCHHON 3aBHCHMOCTH (DU3WYECKMX BEJIIMYMH B BHJE



NPEUVIOKEHHBIX TAONHL W TPa(UKOB, JENaTh BBIBOJABI MO Pe3yabTaraM
UCCJICIOBAHMSI,

NPOBOJANTH KOCBEHHBIC W3MEPEHMs (PU3MUECKUX BEIWYUH (IJIOTHOCTH
BEUICCTBA SKUAKOCTH W TBEPAOrO TENa, CUIA TPEHHS CKOJIbKCHHS,
JABJIICHUE  BO3/yXa, BBITAIKMBAIOIIAS  CHJIa, JCHCTByrOIAs  Ha
NOTPYXEHHOE B KUAKOCTH TENO0, KOA(PPHULIHMEHT MOJE3HOro ACHCTBHS
OPOCTBIX MEXAHWU3MOB), CIEAysS NOPEUIOKEHHOW WHCTPYKUWHU: TpU
BBITIOJTHCHHMHA W3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY W
BBIYMCIISATh 3HAUCHUE UCKOMOH BEJIMYMHBI,

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTropHbIM
000PyAOBaHUEM;

YKa3bIBaTh MPUHUUIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOINANOIIUECS COCYHAbI, OapoMeETp,
pblyar, MOJABUKHBIA W HEMOABUKHBINA OJIOK, HAKJIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHUUNBI JCHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOH HA WX ONUCAHUSA (B TOM YHCIIE:
NOJUIMITHAKK, YCTPOWCTBO BOAONPOBOAQ, TUIAPABIMYECKUI mpecc,
MAaHOMETP, BEICOTOMEP, NOPLUIHEBOMH HACOC, APEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (M3WYECKUX SBICHUH U HEOOXOAMMBIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH,

OPUBOIUTH  MPUMEPBI  (HAXOAUTH  WMH(MOPMALMIO O  OPUMEPaX)
NPAKTUYECKOTO HMCIMOJb30BAHUS (PU3MYECKUX 3HAHWNA B TOBCEIHEBHOM
JKU3HU JJ1 o0ecreueHrs: O€30MacHOCTH MPH 0OpanieHuH ¢ mpuOopaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJACHHS B OKPY>KAKOIIEH Cpeae;

OCYIIECTBIIATE OTOOp HKCTOYHMKOB WH(popmaumu B HHTepHeTe B
COOTBETCTBUM C 33JAHHBIM TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEHOIIUXCS
3HAHUA M TYTEM CPABHCHUS PA3JIMUYHBIX HWCTOYHUKOB BBIJCISATH
uH(pOPMALMIO, KOTOpas SBISETCS MPOTHBOPEYHMBONH WM MOXKET OBITH
HEIOCTOBEPHOM,

WCIOJIb30BaTh MPH BBHIMOJHEHUN YUYEOHBIX 3a1aHUil HAYYHO-TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPXKaHMs, CIPABOYHBIC MaTCpHAIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaLUu (PU3HUECKOTO COACP)KAHUS, B TOM
yuciie myOnuYHO JeNiaTh KPaTKhe COOOIIEHWS O PE3YybTarax MPOCKTOB
WIH Y4YeOHBIX HCCIEAOBAHWMH, TPH 3TOM TPaMOTHO HMCHOJIb30BATh



W3YYCHHBI TMOHATHHHBIA anmapar Kypca (DPM3MKHM, COMPOBOXKAATH
BBICTYIUICHUE MTPE3CHTALIAEN,

OPHU BBINOJHEHUM YYEOHBIX MPOEKTOB M MCCICAOBAHWMA pacnpeacsisTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 33JaYaMH,
CICIUTHh 3a BBIIOJIHEHHEM IUTAaHA JCUCTBUM, AaIEKBAaTHO OLCHUBATH
COOCTBEHHBIA  BKJIaX B  JESATEIIbHOCTh  TPYIINbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJICHCTBAE, YUNTHIBAs MHEHHUE OKPY KAFOIINX.

K koHniy oOyueHus B 8 kiacce MpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

UCIOJIb30BaTh MOHATHS. MAcca U pa3MeEPBl MOJIEKYJI, TEIJIOBOE JBUKCHHE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUICCTBA, KPUCTALIMYECKHUE U
amop(HbIC TENa, HACBHIICHHBIA M HEHACBHIIMICHHBIA Map, BIAKHOCTh
BO3[yXa, TEMIICpaTypa, BHYTPEHHSII SHEPrUs, TEIUIOBOM JBHMIaTElNb,
AJIEMEHTAPHBIN SJIEKTPUYCCKUIA 3apsf, SICKTPUYECKOE TOJIE, TPOBOJIHUKH
W IABJICKTPUKH, TOCTOSHHBINA SJIEKTPUYECKUI TOK, MATHATHOE TOJIE;
pa3nuyaTh SBICHUS (TETUIOBOE PACIIMPEHUE M CXKATHE, TEIUIONEpEnaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHKE, KANWIUISPHBIC SIBJICHUS, UCIAPEHUE,
KOHJCHCALMSI, TJIABJICHUE, KPUCTAUTM3auns (OTBEPIACBAHUE), KUIICHUE,
TemIonepeaava (TEMIOMPOBOIHOCTb, KOHBCKIIHS, U3TTYUYEHUE ),
ANEKTPU3ALMS TEJl, B3AUMOJCHCTBUE 3apAI0B, ACHCTBHS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMBbIKaHWE, B3aUMOJCHCTBAE MArHUTOB, ICWCTBHUE
MArHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKLIHS)
N0 ONUCAHWID WX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSBICHHE HM3YYEHHBIX (PU3MYECKUX  SBICHUI B
OKPY’>KalIIEM MHUPE, B TOM 4YHUCIIC (PU3HYECKHE SIBJICHUS B IMPUPOJE:
NOBEPXHOCTHOE HATSKEHUE W KaNWUISAPHBIC SIBJICHUST B MPHUPOJAE,
KpUCTAUIBL B Tpupoje, wm3nyueHue CONHIA, 3amMep3aHue BOJOEMOB,
MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETA, STIEKTPUYECKUAE
SBJICHUSL B aTtMoc(epe, SMEKTPUUECTBO KMBBIX OPraHM3MOB, MarHUTHOE
noje 3emMiu, Apel(] MOMrOCOB, PONAb MArHUTHOIO TOJS Sl JKA3HH Ha
3emJie, MOJIPHOE CHSIHKE, MPU 3TOM MEPEBOAUTHh MPAKTHYECKYIO 334a4y B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPHU3HAKW) (PU3NYECKUX
SIBJICHUM

OIUCHIBATh M3YYEHHBIC CBOMCTBA T MU (PU3NYECKHUE SIBICHUS, UCTIONB3YS
(U3NYECKUE BEIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPrUsl, KOJINYECTBO
TEIUIOTHI, yJENbHAs TEIJIOEMKOCTh BEUICCTBA, VYACHbHAA TEILIOTA
IUTABJICHUS, YJIENbHAs TEIJIoTa MapooOpa3oBaHUs, YAENbHAs TEMIOTa
CrOpaHusl TOIIMBA, KOA(P(PHUIMEHT MONE3HOr0 JCHCTBUS TEMIOBOM



MAIUWHBI, OTHOCUTENIbHAS BJIAKHOCTH BO31YyXa, JJIEKTPUYECKUH 3apsn,
CWJIA TOKA, JJIEKTPUYECKOE HAINPSHKEHUE, COMPOTHBIICHUE NPOBOJIHMKA,
YIEABbHOEC  COMPOTHBIICHWE  BEHIECTBA, padoTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKA), NPHA ONUCAHMHA TPABWIBHO  TPAKTOBATH
(U3NYECKUI CMBICTT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHUS W €AMHULBI
(U3NYECKUX BEIIMYMH, HAXOMUTh (POPMYJIbI, CBS3bIBAIOIIME JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaPUKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTMYHH,

XapaKTepU30BaTh CBOHCTBA TEJ, (PU3NYECCKUE SBJICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJIEKYJIAPHO-KUHETHUYECKONH TEOPUHU
CTPOCHHSI BEIIECCTBA, MPUHLMUI CYMEPHO3MLIMH TMOJICH (HA KAYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsaaa, 3akoH OMa JJis yyacTKa LUENu, 3aKOH
JUkoynsa—JleHnia, 3aKkOH COXpaHEHHWs DHEPruy, IPpd 3TOM  JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MAaTeMaTHYECKOE
BBIPOKECHHUE,

OOBACHATh (PM3NYECKUE TPOLECCHl U CBOMCTBA TE, B TOM YHCIE U B
KOHTEKCTE CHUTYyalUMh NPAKTUKOOPUEHTHPOBAHHOTO XAapPAKTEPA: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 TOTMUYECKUX
1aroB ¢ Omopod Ha 1-2 W3yYEHHBIX CBOHCTBA (PU3MYECKHX SIBICHUIA,
(pU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pewars pacuéTHele 3aJayd B 2—-3 JCHCTBUSA, HCIOIB3YS 3aKOHBI M
(OpMyJIbL, CBS3BIBAIOIINE (PU3UUYECKHUE BEIMYMHBI. HA OCHOBE aHan3a
VCIIOBHS 3a/1a4¥ 3aNUCBhIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX IS PEUICHMs 3aJa4yd, BBIOMPATh 3aKOHBI W (QOPMYJIBL,
HEOOXOUMBIE AJI1 €€ PpEUICHWs, TPOBOAMTH PAacyéThl W CPAaBHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECKOM BETUYMHBI C U3BECTHBIMHU JTAHHBIMH,
pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEUIMTh MPH TMOMOILA
(U3NYECKUX METOJIOB, KCIOJIb3Ysl OMMCAHHUE WCCIICAOBAHMS, BBIACTSATH
MPOBEPSAEMOE  TNPEAINONIOKEHUE, OLECHHUBATh IPABWIBHOCTh MOPSAIKA
ITPOBEICHUS UCCIIEIOBAHUS, JENIaTh BBIBOBI,

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(U3NYECKUX CBOMCTB TeJ (KAMUJUIPHBIC SBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/yXa OT €ro 00bEMa, TEMIEPATYPhI, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusi NPU M3IYYCHUH OT IBETA M3IJIyYArOMICH (MOriIomarouIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPBI KUIAKOCTH H
WIoWAMM €€ TOBEPXHOCTH, OJJICKTPHU3ALMs TEI W B3aMMOJCHCTBHE
ANEKTPUYECKUX  3apPSA0B, B3aUMOACHCTBME TOCTOSHHBIX MArHUTOB,
BUA3YyaJM3alMsl MArHUTHBIX TIOJIEH TMOCTOSIHHBIX MArHMTOB, JCHCTBHS
MArHuTHOTO MOJs HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOMCTBA 3JIEKTPOJABUTATENsl MOCTOSHHOTO TOKa):  (POPMYJIMPOBATH
MPOBEPSAEMBIC MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHUs, OMMCHIBATh X0/ OMbITa U (POPMYJIMPOBATH BHIBOJIBI,
BBITIOJIHATE ~ MPSAMBIE  WM3MEPEHUS  TEMIIEPATYPhbl,  OTHOCHTEIBHOMU
BIQKHOCTH BO3/yXa, CHJbl TOKA, HANPSDKCHUST C HCIOJIb30BAHUEM
AQHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MYECKHUX BEJIIMYMH, CPAaBHUBATH
PE3YJIBTAThl U3MEPEHUI ¢ YUETOM 33JaHHOUN a0COMIOTHOM MOrPEIIHOCTH;
NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUYECKOIN BEIMYMHBI OT
ApPYyroii C HCOONB30BAHMEM TMPSAMBIX W3MEPEHUH  (3aBUCUMOCTH
COMPOTHUBIIEHUS] TMPOBOJHWUKA OT €ro JUIMHBI, TJIOW@AH MNOMEPEYHOTO
CEUCHUS U YACITBbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOAHHUKA, CHIIbI TOKA,
UAYUIETO 4Yepe3 NPOBOJAHMK, OT HANPSKEHUS HA  MPOBOJHUKE,
WCCIICIOBAHUE  MOCJIEIOBATEIBHOTO W MApaUIETBHOTO  COSAMHECHUMN
IPOBOJHMKOB). TUIAHMPOBATH WCCIICIOBAHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIEAys MPEAJIO)KEHHOMY IJIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHOH 3aBUCMMOCTM B BHJE TaOnHIl W TpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

NPOBOJANTH KOCBEHHBIC W3MEPEHHUS (PU3NYECKUX BEIWYMH (yACIbHAs
TEIUIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TNPOBOJHMKA, padora u
MOIIHOCTh 3JIEKTPUYECKOrO TOKA). IMJIAHUPOBATH W3MEPEHMS, COOMpPATh
SKCIMIEPUMEHTATIBHYIO YCTAHOBKY, CIEAYsl MPEUIOKEHHON MHCTPYKUUH, U
BBIYHCIISTh 3HAYCHUE BEITMYMHBI,

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTropHbIM
000PyAOBaHUEM;

XapaKkTepU30BaTh MPUHUMUNBI ACHCTBHS W3YYCHHBIX NOPHOOPOB H
TEXHHUUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHuss (B TOM YHCIE:
CUCTEMA OTOIUICHUSI IOMOB, TMTPOMETP, MapoBas TypOMHA, aMIIEPMETP,
BOJIBTMETP, CUETUYMK HJICKTPUYECKON SHEPIHH, 3JIEKTPOOCBETHTEIBHBIC
nprOOPbI, HArPEBATENBHBIE SJIEKTPONPHUOOPHI (TPUMEPHI ), SNEKTPUUECKUAEC
NPEIOXPAHUTENH, JIEKTPOMArHHT, JJIEKTPOJABUIaTENb MMOCTOSHHOTO TOKA),
WCIOJIb3Ysl 3HAHMS O CBOWCTBAX (PM3MUECKUX SIBICHUN W HEOOXOIMMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTEIBHBIC
nopuOOpbl MO CXEMaM M CXEMAaTWYHBIM PUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTENlb BHYTPEHHETO
CTOPaHUsl, JJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBbI SJIEKTPHUYECCKHUX
LENel ¢ MOCAeA0BaTENbHBIM 1 MAPAJUICIBHBIM COSAMHEHUEM 3JIEMEHTOB,
paznyasi yCIOBHBIE 0003HAYCHHUS HIIEMEHTOB SJIEKTPUYECCKUX LETICH;



OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(MOPMALMIO O  OPHUMEPAX)
NPAKTUYECKOTO HMCIMOJb30BAHUS (PU3MYECKUX 3HAHWNA B TOBCEIHEBHOM
JKU3HU JJ1 o0ecreueHrs: O€30MacHOCTH MPH 0OpanieHuH ¢ mpuOopaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHCHUS 30POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaOLIEH Cpeae;

OCYIIECTBIIATE TOWUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HWHTepHETE, HA OCHOBE HWMCKOIIMXCS 3HAHWA W NYTEM CpPaBHCHUS
JOTMOJIHUTENBHBIX ~ UCTOYHUKOB — BBIACISATH  MH(POPMALMIO, KOTOpas
SBJIIETCS. TPOTUBOPEYMBON WIIH MOXKET OBITh HEJOCTOBEPHOIA;
WCIOJIb30BaTh MPH BBHIMOJHEHUN YUYEOHBIX 3a1aHUil HAYYHO-TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPXKaHMs, CIPABOYHBIC MaTCpHAIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POPMALIMU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCBMEHHBIE W KPATKUE YCTHBIE COOOLICHWS,
0000mas wuHpOPMAIIMI0O W3 HECKOJBKAX HWCTOYHUKOB (PU3MYECKOTO
COJEP)KaHusl, B TOM uuciae MNyOIMYHO MPEACTABIATH PE3YIbTaThl
NPOEKTHOM WM MCCIEN0BATENICKONH ACATEIBHOCTH, MPU 3TOM I'PAMOTHO
UCMOJB30BaTh M3YYCHHbIM MOHATWUHHBIA —annapar Kypca (U3WKH,
COIMPOBOXAATH BBICTYIUICHAE MTPE3CHTALUEH

OPA BBINOJHEHUM YYEOHBIX MPOCKTOB W MCCICIOBAHMNA (PU3MUECKHAX
NPOLECCOB PacHpeaciisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMH, CJICTUTh 34 BBHIMOJIHCHUEM IJIaHA JCHCTBUMA 1
KOPPEKTUPOBAaTh €ro, aJAcKBAaTHO OICHUBAThb COOCTBEHHBIM BKIaa B
JEATELHOCTD TPYIIIbI, BEICTPAMBATH KOMMYHUKATHBHOE B3AUMOJCHCTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(PIUKTHI.

K koHiy oOyueHus B 9 ki1acce MpeIMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

UCMOJBb30BaTh TMOHSATHS CHCTEMA OTCUYéTa, MAarephalibHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKCHHUS, AehopManus
(yopyras, NIacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEPETPY3KH, LEHTP THKECTH, aOCOMIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHMYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK W YJIbTPA3BYK, SJIECKTPOMATHUTHBIE BOJIHBL,
HIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JANTBHO30PKOCTb,
CHEKTPBl MCIYCKaHWs W MOTJOLIEHUS, anbda, OeTa- U raMmma-u3iIyYcHuUs,
W30TOIIbI, IAEPHAS SHEPTETHKA,

pa3nuyaTh SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHRHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHERHOE [BHXKEHHE, CBOOOIHOE
NaJCHUE TEJ, PABHOMEPHOE JBMKCHHE MO OKPY>KHOCTH, B3aUMOJCHCTBHE



TEJI, PEAKTUBHOE ABMKCHHE, KOJIEOATEIbHOE NBMKCHHE (3aTyXaroIIUE W
BBIHY KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3BYKQ, MPSMOJIMHEHHOE PaCHPOCTPAHCHUE, OTPAKCHHUE W MPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKEHUE OEIIOTO CBETA B
CHEKTP M CJIOXEHHE CHEKTPAJIBHBIX LBETOB, JUCIEPCUSl CBETA,
€CTECTBCHHAs PAJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTPa
W3YUYEHHS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSBICHHE M3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKPY>KalIIEM MUPE (B TOM 4YHCIE (PU3NUYECKUE SIBICHUS B MPUPOJE:
OPUJIUBBI U OTJIUBBI, IBHKEHUE TUTAHET COMTHEUHOM CUCTEMBI, PEAKTHBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSICECHUE, CEHCMHUYECKME BOJIHBL, IyHAMH, 3X0, LBETa TEM,
ONTUYECKUE SIBJICHHUS B MPHUPOAC, OMOJIOIMYECKOE ACHCTBHE BUIAMMOIO,
yJIBTPAQHUOIETOBOTO W PEHTIEHOBCKOIO W3JIYYCHHH, €CTECTBCHHBIN
PAIMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4YH, PAJAMOAKTUBHOE H3JIyUYCHHE
OPUPOJIHBIX MHHEPAJIOB, JEHCTBUE PAIMOAKTUBHBIX W3IIyYCHUH HaA
OpPraHM3M 4YeEJIOBEKA), NPH 3TOM MEPEBOJANTH MPAKTUUYECKYHO 3a1ady B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPHU3HAKW) (PU3NYECKUX
SIBJICHUM

OIUCHIBATh M3YYEHHBIC CBOMCTBA T MU (PU3NYECKHUE SIBICHUS, UCTIONB3YS
(U3NYECKUE BEIMYMHBI (CPEOHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBWKEHUM, YCKOPEHHE, MEPEMELICHUE, MyTh, YIIJIOBas
CKOPOCTb, CHJAa TPCHHWS, CWJIA YOPYTOCTH, CWIA TSDHKECTH, YCKOPEHUE
CBOOOJHOTO TAACHHS, BEC TENA, WMMOYJIbC TEJIA, HWMITYJBC CHJIBL,
MEXaHWYeCKass padoTa M MOIIHOCTh, MOTCHUMAIbHAS JHEPrHsl TENa,
NOJHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, MOTCHLIMAIbHAS SHEPIUs CXKATOU
OPYXKMHBI, KAHETUYECKAs JHEPrusi, NOJHAS MEXAHMYECKas SHEPIus,
NEPHUOA M YacTOTa KosueOaHWid, UIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPEIIOMIICHUS CPEABI), P OMUCAHUA
NPABWJIBHO TPAKTOBATh (PMBMYECKUANA CMBICT HCHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUST M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH IPAPHUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUAX BEIMYMH;
XapaKTepU30BaTh CBONCTBA TEJ, (PU3NYECCKUE SIBJIICHUS W IPOLECCHI,
UCMOJIb3Ysl 3aKOH COXPAHEHUS! SHEPIUH, 3aKOH BCEMUPHOIO TATOTCHHS,
OPUHLHAIN CYNEPHO3ULMK CHJI, MPUHUOUN OTHOCHTEIBHOCTH [amuiies,
3aKOHBl HBIOTOHA, 3aKOH COXpPaHEHHsI UMIMYJbCA, 3aKOHBI OTPAKECHUS W
NPETOMIIEHUS CBETA, 3aKOHBI COXPAHEHHS 3aPSA0BOI0 U MAaCCOBOTO YMCEIT



OPU SACPHBIX PEAKLMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA W 3aMUCHIBATh €M0 MATEMATHUECKOE BHIPAKEHHE,

OOBACHATh (PM3NYECKUE TPOLECCHl U CBOMCTBA TE, B TOM YHCIE U B
KOHTEKCTE CHTYyalMid MPaKTUKOOPUEHTHPOBAHHOTO XapaKTEPa. BBISBIIATH
NPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTh OOBICHEHHUE U3 2—3 JTIOTUYECKUX
1aroB ¢ OMOpPod Ha 2—3 W3YyYCHHBIX CBOWCTBA (DM3MYECKUX SIBICHWIA,
(pU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pemare pacyéTHble 3anaud  (OMMparouIMecss Ha CcucteMy u3 2-3
YPaBHEHUIA ), HCTIONIB3YS 3aKOHBI U (DOPMYJIbI, CBI3BIBAOIIME (PU3UUECKHE
BCIIMYMHBI. HA OCHOBE aHAIM3a YCIOBUS 33Ja4M 3alUChIBATH KPaTKOe
YCIIOBHUE, BBISIBISATH HEAOCTAOIIME WM W30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE AJISl PELICHHS, MPOBOJUTH PACUYETHI U
OLICHWBATH  PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHHS  (PU3NYECKOU
BEJIMYMHBI,

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEUIMTh MPH TMOMOILA
(U3NYECKUX METOJIOB, WCIOJIb3Ys OMHCAHWE WCCIICIOBAHMS, BBIACTSATH
OPOBEPSAEMOE  TPEIANONOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSAIKA
OPOBCIACHUS  MCCICAOBAHUS, JEJIaTh BBIBOJABI, HMHTEPIPETHPOBATH
pe3yabpTaThl HAOMIOIEHUI U OMBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(U3nYECKUX CBOMCTB TeNl (M3y4YeHHME BTOPOro 3akoHa HBIOTOHA, 3akoHa
COXPAHEHUSl DHEPTUM, 3aBUCHMMOCTb NEPHOAA KOJeOaHWH NPYKMHHOIO
MasTHUKA OT MACChI I'py3a M KECTKOCTH MPY>KMHBI U HE3aBUCUMOCTH OT
aAMIUTUTYJIBI MAJIbIX KOJIEOaHUWH, TPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA,
paznokeHre Oeoro CBETa B CIEKTP, U3YUYCHHUE CBOMCTB M300paKEHUS B
TUIOCKOM 3€pKaJic W CBOWCTB M300paXKCHHsS MpeaMeTa B coOMparomiei
JVH3E, HAOMIOAEHUE CIUIOMIHBIX W JIMHEHMYAThIX CHEKTPOB M3JIYUYCHHS):
CaMOCTOSITENTLHO ~ COOMpaTh yCTAaHOBKY M3  M30BITOYHOrO  Habopa
0o0OpyIOBaHUs, ONUCHIBATH XOA ONBITA W  €r0  Pe3yJIbTaThl,
(OpMyIMPOBATh BHIBOJIBI,

NPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPIMBIX M3MEPEHUH, ONMpeaenss
CpeoHEe 3HAYCHHE H3MEPICMON BEIMYMHBL ((POKYCHOE PACCTOSIHHE
coOuparomieii  auH3bI), OOOCHOBBIBATH BBIOOP crmocoda K3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);

OPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PHU3MYECKMX BEIMYHMH C
UCIOJb30BAHUEM NPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
OPA PaBHOYCKOPEHHOM JBHKEHMM 0O€3 Ha4YaIbHOM CKOPOCTH, MEpuona
KOJICOAHUIT MaTeMaTU4eCKOr0 MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTH
yria OTPKEHUsl CBETA OT yIja MaJCHUs W yIJia MPEJIOMIICHHS OT yrJia



NaJcHUs). TUIAHUPOBATh HKCCICAOBAHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yjbTaThl TMOJYYEHHOW  3aBUCHUMOCTH
(U3MYECKUX BEIWYMH B BUAC TaOMUIl U TpaUKOB, JENaTh BHIBOJABI IO
pe3yabpTaTaM UCCIEI0BAHUS,

OPOBOJIUTh KOCBEHHBIE M3MEPEHHUS (PUBMUYECKUX BEJIMYMH (CpeaHsis
CKOPOCTh M YCKOpEHHE Te€la TMpU PaBHOYCKOPEHHOM JIBUKCHUHU,
YCKOPEHUE CBOOOJHOrO MANCHUS, KECTKOCTh NPY>KUHBI, KOIPPUIUEHT
TPEHUSl CKOJBKECHHUS, MEXaHMueckas paboTa M MOILIHOCTh, 4YacToTa WU
nepuosl KojaeOaHWii MareMaTHYyecKoro M MPY>KMHHOTO MAasTHUKOB,
ONTUYECKAas CWja COOMpArOIIEH  JIMH3BI, PAAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHMS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M
BBIMOJIHATh U3MEPEHUS, CIIEeAys MPEAI0KEHHON MHCTPYKIIUU, BBIUUCIIATh
3HAYEHUE BEIMYMHBI U QHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI C YUETOM
3aJITaHHO MOTPELIHOCTH U3MEPEHMUIA;

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTropHbIM
000PyAOBaHUEM;

pa3nuyarth OCHOBHBIC€ MPU3HAKA M3YUEHHBIX (U3UUYECKUX MOJENCH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK
CBETa, Jy4, TOHKAas JIMH3A, IUIAHETApPHAs MOJECIb aroMa, HYKJIOHHas
MOJIENTb ATOMHOTO S7Pa;

XapaKkTepu30BaTh MPUHUUNBI  JEHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOPOH HA WX ONUCAHUSA (B TOM YHCIIE:
CMUJOMETP, NATUUKU TMOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, PaKeTa,
9XOJIOT, OYKHM, TNepuckom, ¢oToanmnapar, ONTUYECKHE CBETOBOJIBI,
CMEKTPOCKON, JO3UMETP, Kamepa BujabcoHA), MCHONBb3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHA W  HEOOXOomuMble  (PU3MUECKHE
3aKOHOMEPHOCTH;

UCTMOJIb30BATh CXEMBl U CXEMATUYHBIE PUCYHKU M3YUYEHHBIX TEXHUUYECKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOLECCOB
OpU pEIICHUN YUueOHO-MPAKTUUECKUX 3a1ay, ONTHYECKUE CXEMbI JJis
NOCTPOCHUS N300pAKEHHI B IMJIOCKOM 3€PKaJie M COOMPAKOLIEH JTMH3E,
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(MOPMALMIO O  OPHUMEPAX)
MPAKTUYECKOTO MCMOJIb30BaHUSl (DM3UYECKUX 3HAHWKA B MOBCETHEBHOM
JKU3HU JJ1 o0ecreueHrs: O€30MacHOCTH MPH 0OpanieHuH ¢ mpuOopaMu U
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUs 30POBbS U COOJIIOJCHMUS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaOLIEH Cpeae;

OCYLIECTBIATh MOUCK HMHPOPMALMU  (PU3UUECKOTO COACPKaHUS B
HuTepHeTe, caMOCTOSTENbHO (POPMYIUPYS MOMCKOBBIM 3arpoc, HAXOUTh



NYTH OMPEAEIICHUS JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMK HA OCHOBE
UMEROLIMXCS 3HAHUN U JOTIOJIHATENIBHBIX UCTOYHUKOB;

WCIOJIb30BaTh MPH BBHIMOJHEHUN YUYEOHBIX 3a1aHUil HAYYHO-TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPXKaHMs, CIPABOYHBIC MaTCpHAIbI,
pecypesl ceth MHTEpHET, BlIaAeTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHQPOPMALUU U3 OJHONW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
uH(pOpMALM W3 HECKOJBKAX HCTOYHMKOB (DPU3MUECKOTO CONCPIKAHWUS,
nyOJMYHO NPEACTABIATh PE3YJIBTATH MPOEKTHOM WM UCCIIEN0BATEbCKOM
NEATENIbHOCTA, TMPU O3TOM  T[PaMOTHO  HCMOJIB30BAaTh  W3YUYEHHBIN
NOHATUWHBIA anmapar M3y4aeMoro pasaena (PU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAMEl C Y4ETOM OCOOCHHOCTEH ayJauTOPHU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoaunuyecTBo yacos DJeKTPOHHbBIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudposbie)
Konrpoabnbie | IlpakTnueckne
n/n NPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. ®Pusuka u eé posb B NO3HAHUHU OKPYKAKIIEr0 MHPa
bubnuoreka [IOK
1.1 ®usuka - HayKa o one 2
e https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 dusuyeckue Be 2 1
VISHHACCIHIE DO https://m.edsoo.1u/7f416194
bubnuoreka [IOK
1.3 EcrecTtBeHHOHA i METOJI TTO3HA 2 1
TECTBCHHOHAYHHBLI METOM HOSHAmIA https://m.edsoo.1u/7f416194
Hroro no pazneny 6
Pazgen 2. IlepBoHauaibHbIE CBEAEHHUSI 0 CTPOCHUH BeleCTBA
bubnuoreka [IOK
2.1 Ctpoenue BeriecTsa 1
TPOCHHE BELLECTS https://m.edsoo.ru/7f416194
57 JIBI>KE€HUE U B3aUMOJIEMCTBUE YaCTUI 5 | bubmuoreka [IOK
' BeIleCTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
23 ArperatHbie COCTO elIecTBa 2
TperatHb! TORMHA BEMECTS https://m.edsoo.1u/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:KeHHE U B3aUMOJAEHCTBHE TeJ
bubnuoreka [IOK
3.1 Mexanuyeckoe €HUE 3
RHEHESERUE A= https://m.edsoo.1u/7f416194
32 Huepuusi, macca, IIOTHOCTb 4 1 bubnuoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bubnuoreka [IOK

3.3 Cuna. B 14 2
. BUABL cit https://m.edsoo.1u/7f416194
Hroro no pazneny 21
Pazaen 4. laB/ieHne TBEPABIX TeJl, KHAKOCTEH U ra3oB
41 Hasnenue. [lepenayua naBneHus: TBEPAbIMU 3 bubnuoreka [IOK
' TeJIaMH, JKUJKOCTSIMA U razaMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
42 3
JlaBerHe KATKOCTH https://m.edsoo.1u/7f416194
bubnuoreka [IOK
43 A 6
T™MOChepHOe TaBeHne https://m.edsoo.ru/7f416194
44 JlelficTBHE JKUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.1u/7f416194
Hroro no pazneny 21
Pa3gen S. PaGoTa u MomHOCTB. JHeprus
bubnuoreka [IOK
5.1 Pa6 3 1
e https://m.edsoo.1u/7f416194
bubnuoreka [IOK
52 IT 5 1
POCTRIC MOXAHHIMEL https://m.edsoo.1u/7f416194
53 MexaHnueckas SHeprus 4 1 Bubumgrers TIOK
https://m.edsoo.1u/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoauuyectBo yacos DJeKTPOHHbBIE
HanmeHoBaHHe pa3esioB U TeM uuposbie
Ne n/m B Konrpoabusie | IIpakTnueckue (up )
NPOrpamMmslI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. TensioBbie siBjieHUst
bubnuoreka [IOK
1.1 i 7
(-TPOSHEE &' CHOHCTH] BEINCRTH https://m.edsoo.ru/7f4181ce
1.2 TennoBble MPOLIECCHI 21 1 5 Bufugres TIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3pen 2. DiekTpudeckue U MATHUTHBIE SIBJICHUS
21 DNEeKTpUUECKHE 3apsiabl. 3apsIKEHHBIE TENa 7 | bubnuoreka [IOK
' U WX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.2 IT i i 20 2 7
OCTOSIHHBIN 3JIEKTPUIECKUN TOK Httosin sdsoo. /T4l 816
2.3 MarxauTHbIe SBJICHUS 6 1 1.5 B orarei I
https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 2 4
JICKTPOMATHHTHAN HHAYIKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIACC

KoauuyectBo yacos DJeKTPOHHbBIE
HanmeHoBaHHe pa3esioB U TeM uuposbie
Ne n/m B Konrpoabusie | IIpakTnueckue (up )
NPOrpamMmslI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. Mexannueckue siBJieHUsI
11 MexaHUYECKOEe ABUKEHUE U CIIOCOOBI €ro 10 | bubnuoreka IIOK
' ONMUCaHUu https://m.edsoo.ru/7f41a4a6
1.2 Bzaumopericteue Ten 20 1 3 Ismmgrgng, TIRR
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHUs 10 3 Bt marers. TIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zpen 2. Mexanuueckue KoJjie0AHUS U BOJIHBI
bubnuoreka [IOK
2.1 Mexannueckne kojaedaHus 7 3
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckne BOJHbL. 3BYK 8 1 3 B T
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3aen 3. DnekTpoMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJNEKTPOMArHUTHOE TIOJIE U 6 5 bubmuoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUSI CBETA 6 2 bubnuoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubnuoreka [IOK
42 J 6 3
WH3bI U ONTHYECKHUE TPHOOPHI https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
43 P 3 2
a3JoXxeHue 0eJIoro CBeTa B CIIEKTP e b e P LAAE
Hroro no pazneny 15
Pa3pnen S. KBanToBble siBJIeHUs
bubnuoreka [IOK
5.1 14 4 1
CIyCKaHUE U TIOTJIONIEHHE CBETa AaTOMOM httns:/m edsoo /764 lada6
bubnuoreka [IOK
52 ) 1
(-TpoeHue aTOMHOTO s7pa https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
53 A 7 1
J€PHBIE peaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-0000 IAIOIMI MOAYJIb
6.1 IToBropenue u 00o0IIEeHNe COnepIKaHMs 9 5 bubmmnorexa LJOK
' Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41ad4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Neo

n/n

Tema ypoxka

KosanuecTBO 4acos

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckune
padoThI

lara
H3Y4YeHHA

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

®us3uka — Hayka O MPUPOAE.
SBnenus npuponsl. Pusnyeckue
SIBJICHUS

MexaHuveckue, TEMI0OBbIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEIUUUHBI U UX
U3MepeHue

VYpok-uccnenosanue "HM3mepenue
TEMIEePaTypPhl MPHU MTOMOIIN
JKUJIKOCTHOTO TEPMOMETPA U AATUHKA
TeMIeparypst"

Kaxk ¢usuka v gpyrue eCTeCTBEHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBIN METON
no3HaHus. Onucanue GU3NIECKuX
SIBJIGHUH C TTIOMOIIBIO0 MOJIEIIeH

bubnuoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUITOTE3bI: TaJbHOCTD MOJIETA IAPUKA,
NYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OonbIie, yeM OOJIbIIe BBICOTA TTyCKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. OMBbITHI,

7 IOKa3bIBAIOIHE NUCKPETHOE CTPOESHHE Bt ggs T
p P https://m.edsoo.ru/ff09%e0a
BEIIECTBA
8 JIBr>KeHHE 4acTHUL BELIECTBA s s
https://m.edsoo.ru/ff0a013¢
Ypok-uccienosanue «OmbITHI 11O
9 HaOJTIOIEHUIO TETIOBOTO PACIIIUPEHUS
rasoBy»
10 ArperaTHble COCTOSIHUSI BEILECTBA
B3anmocssi3p MKy CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJIBI
MexaHudeckoe IBUKEHUE.
12 PaBHOMepHOE H HEPAaBHOMEPHOE L
P P P https://m.edsoo.ru/ff0a05¢6
IBUKEHUE
bubnuoreka [IOK
13 Ckopocts. EquHUIBEI CKOPOCTH
p p https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTH 1 BpeMeHU IBUKEHUSA BnhmemeiE TIOk
y p https://m.edsoo.ru/ff0a0acd
Huepnust. 3akoH HHEPLIUH.
15 B3aI/II)MOI[eI7ICTBI/Ie Te.]'IpKaK pUYHHA Btz 0K
P https://m.edsoo.ru/ff0a0c10
WU3MEHEHUSI CKOPOCTH JIBHIKEHUS TEJl
16 [InotHoCTh BemecTBa. Pacuer macchl bubnuoreka [IOK
1 00beMa Tena Mo €ro MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Jlaboparoprast pabora «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IUIOTHOCTH TBEPAOTO TEJIA»

Permenue 3anad o reme "l 10oTHOCTE

bubnuoreka [IOK

18 BellecTsa” https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoneincTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yuenue
20 3aBUCUMOCTHU PACTSKEHUSI
(medopmanm) npy>KUHBI OT
MPUIIOKEHHON CUJIBD)
21 Senenne Tarorenus. Cuma TsSHKECTH
Cas13p Me WUJION TSIPKECTH U
22 Maccon T:Ii[l}.,;e:(;eﬂa. PeeCLueHI/Ie o IO
https://m.edsoo.ru/ff0al778
3anay no teme "Cuna TsorecT"
3 Curna TsKeCTH Ha APYTHX IUIaHETaX. bubnuoreka [IOK
Du3nuecKue XapaKTePUCTUKU TIIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [IOK
24 Hsmepetirte ciut. /lunamomerp https://m.edsoo.ru/ff0al8cc
bubnuoreka [IOK
29 Bec rena. Hesecomocts https://m .edsoo.ru/ff0al778
CrnoxeHne IBYX CHII, HalpaBJIEHHBIX
26 MO OJTHOM niﬂ?\,/l)i)ﬁ. ’ Fammars Lo
i https://m.edsoo.ru/ff0ala70
PaBHO#e€lCTBYOIIAsT CHIT
27 Pemenne 3ana4 no reme
"PaBHopmelicTByrOImast cui”
28 TpeHue ckonbkeHus U TPEHUE MOKOS. bubmmorexa LIOK
TpeHue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabora «/3yuenne bubmmorexa LIOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUSL OT CUJIbI AABJIEHUS U
Xapakrepa CONPUKACAKOLINXCS
MOBEPXHOCTEID

https://m.edsoo.ru/ff0alcc8

Pemenue 3ana4 Ha onpeneneHue

30 . .
PaBHOACHCTBYIOLIEH CHIIbI
Pemenue 3amau mo temam: «Bec
tenay, «I'padpuueckoe n3obpaxenne bubnmnorexa LIOK
31 .
cunmy, «Cunb», «PaBHOIENCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHI»
KonTponbHas pabora no Temam:
«MexaHndeckoe ABWkeHue», «Macca,
32 TJIOTHOCTBY, «Bec Tenay,
«[padudeckoe n3odpakeHne CU»,
«Cumb
Hasnenne. CriocoObl yMEHBIIEHUS U bubnuoreka [IOK
33
YBEJINYEHUS aBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
34 A oy bubnuoreka [IOK
aBIIEHMS Ta3a OT 00bEMa,
i ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua gaBieHus TBEPOLIMH
35 . I; oc pa:sa 3aKxo bubnuoreka [IOK
TeJaMU, JKUIKOCTIMU H ra3aMu. 3aK0OH
I https://m.edsoo.ru/ff0a25b0
IMackans
JlaBneHue B AKUAKOCTH U rase, bubnuoreka [IOK
36 .
BBI3BAHHOE ACMCTBUEM CHIIbI TSI?KECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o reme «JlaBneHue B bubnuoreka [IOK
JKUIKOCTH U ra3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coobmarommecs: cocysl bubmmnorexa LIOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubnuoreka [IOK

32 T rpasmerEeRms npeed https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. Ilopmneson
JKUAKOCTHBIN HacOC
Atmochepa 3emin. [Ipuanner
CyLIECTBOBAaHHUs BO3AYLIHOMN
41 }6]LLI 3emmu BaHByI/ICI/IMOCTb Bubmrorens LIOK
ODOJIOTKIH SEMITH. https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO MaBJICHHS OT BBICOTHI
HaJ yPOBHEM MOPsI
bubnuoreka [IOK
42 Bec Boznyxa. ATMocdepHOe naBieHue htps://m edsoo.ru/fR0aZbsa
43 Hsmepenne aTMochepHOro NaBiIeHUs. bubnuoreka [IOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 €HUd OT BbICOTj)HI; OBHEM G R
H
Alapit AYP https://m.edsoo.ru/ff0a2fc4
MOpst
Bapomerp-anepoun. AtmocdepHoe bubmmorexa LIOK
45
JaBJICHUE HA PA3JIUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no teme
"ArmocdepHoe naBnerne"
elCTBHE KUJKOCTH U ra3a Ha
47 I[o eHHOGHB HUX TEJO G TTOK
MOTPY K .
124 https://m.edsoo.ru/ff0a3276
ApxumMenosa cuia
Jlaboparopnast pabora «Onpenenenue
48 BBITAIIKUBAIOIIEH CHJITBI, bubnuoreka [IOK

NEUCTBYIOLIENH HA TEJIO, TOTPYKEHHOE
B XJKUAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparophnast padora 1o Teme
«HccnenoBanne 3aBUCUMOCTH Beca
TeNa B BOAE OT 00bEMA MOTPYKEHHOM
B XKUAKOCTDb 4HAaCTHU TEJIa»

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3514

50

I1naBanue Ten

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas padora
"KoHCcTpyHnpoBaHue apeoMeTpa min
KOHCTPYUPOBAHUE JIOAKH U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3anau no remam: «llnasanue
cynoB. Boznyxonnasanue,
«/laBeHne TBEPABIX TEJ, *KUAKOCTEN
U Ta30B»

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3182

54

Morsocts. EqUHULIBI MOIITHOCTHA

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3182

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU MPH
MOoABEME IO JIECTHHULIE"

56

IIpocteie Mexanu3mbl. Poruar.
PasHOBecue cui Ha peryare

57

KontponbHas pabota mmo teme
«/laBieHue TBEPABIX TEJ, XKUAKOCTEN
u razoBy» / Beepoccuiickas
mpoBepouHasi pabora

58

Pesepenbiii ypok. Pabora ¢ Tekctamu
o TeMe «/laBieHne TBEPABIX TEJ,

bubnuoreka [IOK
https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHas paboTa

59

Prryaru B TexHUKe, OBITY U IPUPOJIE.
Jlaboparopnas padora
«Hccnenosanue yCcaoBuil paBHOBECHUS
pbryara»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0a478¢

60

Pemenue 3anau o teme «Y ClIOBUSA
paBHOBeCI/Iﬂ pbmara»

bubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koshduument nonesnoro nencTeus
mexanmn3ma. Jlaboparopnas padora
«H3mepenne K11l HaknoHHOM
TUTOCKOCTH»

0.5

62

Pemenue 3agau no reme "Pabora,
MorHocTh, KIT/T"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHn4eckast SHEprusl.
Kunernueckas u noTeHUHaNbHASA
SHeprus

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpPaHEHUsI MEXaHUIECKON
SHEPTUU

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4360

65

Y POK-3KCIIEPUMEHT O TEME
"JKcrepuMeHTaNbHOE OIpeeeHne
W3MEHEHHUs] KUHETUYeCKOH U
MOTEHUUAIbHON SHEPTUU IPU
CKaThIBAaHUM TeJia 10 HAKJIOHHOM
MJIOCKOCTH"

66

KontponbHas paboTa mmo teme
«PaboTa 1 MOITHOCTB. DHEPTHUs»

67

Pesepenbiii ypok. Pabora ¢ Tekctamu

bubnuoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o teMme "MexaHudeckoe nBmxenue”

https://m.edsoo.ru/ff0adee6d

Pesepenbiii ypok. Pabora ¢ Texctamu

68 o TeMe "PaGora. MOIIHOCTE. 1
Oueprus”
OBIIEE KOJIMYECTBO HACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauuyectBo uacos DJIeKTPOHHbBIE
Ne Hara uHu(pposbIe
Tema ypoxka Kontpoabnbie | IlpakTuueckue
n/m Bcero u3ydeHusi | obOpa3oBaTesibHbIE
padoTbI padoTbI
pecypcsbl
OcCHOBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-
2 bubnuoreka [IOK
1 KWHETHYECKON TEOPUH U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOJTBEPIKIEHUS
2 Macca u pasmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U ! bubmmorexa LIOK
ra3000pa3HOro COCTOSTHUI BEIeCTBa https://m.edsoo.ru/ff0a540¢
OOmbsicHeHHe CBOWCTB TBEPOTO,
4 JKUAKOTO U Ta3000pa3HOr0 COCTOSTHUH !
BELIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJIIPHO-KUHETUUECKOH TEOpUH
5 Kpucrammmyeckue u amopHble Tena 1 o IO
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KamHJJISIPHOCTb. | bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIupeHue U CoKaTue 1 Babowerers LUK
P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHHUS 1
4acTHII
9 Brytpennsist sneprusi. CriocoOst ! bubmmorexa LIOK
U3MEHEHUs] BHyTPEHHEN SHepruu https://m.edsoo.ru/ff0a5c60
10 Buner teronepenaun 1 bubmmorexa LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepenius "TIpakTudeckoe
HCTOJIb30BAHHE TEIMJIOBBIX CBOMCTB

bubnuoreka [IOK

11
BEIIECTB U MATEPHUAIIOB B LEJAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus "

12 KomugecTso TermoTel. Y nenbHas bubnuoreka [IOK
TEIIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUe TEIoBOro HagaHca. bubmmorexa LIOK
TermooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas padora

14 "UccnenoBanue sIBICHUS bubnuoreka [IOK
TeryIo00MeHa MY CMEITUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiuer BOAbI"
Pacuer konmu4decTBa TEMIOTHI,

15 HEOOXOUMOTO JJIsl HArPEBAHHUS TeJia
U BBIIEISIEMOTO UM TIPU OXJIAKIECHUN

16 Jlaboparopnas pabota "Onpenenerne bubmmnorexa LIOK
yAENbHOM TETJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

7 OHeprus TOIUIMBA. Y IefbHas TeIIoTa bubnmnorexa LIOK
CrOpaHusi https://m.edsoo.ru/ff0a7bda
IInaBneHue u OTBEpECBAHUE

18 KPUCTAITIHYECKUX I;en VYV neapHas Bubrimancts L

p ' https://m.edsoo.ru/ff0a71d2

TETIOTA TIABJICHUS

19 Jlaboparopnas pabota "Onpenenenne bubmmorexa LIOK
yAENbHOU TEIJIOTHI TIJIaBJICHUS Jibaa” https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHAEHCALUS. bubmmorexa LJOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenbpHas Tenaora bubnuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHISHCALIWH.
3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUsI
oT aTMoc(hepHOro naBIeHUs

https://m.edsoo.ru/ff0a786¢

22

Bnaxxaocts Bo3nyxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOHN BJIQYKHOCTU BO3ayXa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneneHue
BJIAXKHOCTH BO3AYyXa

24

[TpuHIUTIEL PaGOTHI TETIOBBIX
nsurareneil. [Taposast TypOuHa.
JlBuratenb BHYTPEHHETO CTOPAHUs

25

KII/I TennoBoro ABUraTedis.
TernoBble ABUTaTENN U 3aL0UTa
OKpYKaroIel cpensl

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUs U MpeBpaleHs
SHEPIrvuH B TCIIOBBIX MPOLECCAX

27

IToaroTroBka Kk KOHTPOJILHO padoTe
o TeMe "'TernsIoBbIe SBICHMUSI.
H3meHeHue arperaTHbIX COCTOSIHUM
BelecTna”

bubnuoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

Kontponbhas pabora mmo teme
"Temnmnossble siBjieHus1. M3meHeHue
arperaTHbIX COCTOSTHUH BerecTsa'

bubnuoreka [IOK
https://m.edsoo.ru/ff0a86ae

20

DnexTpuzauus ten. Jpa pona
SIIEKTPUUYECKUX 3aPsIIOB

30

VYpok-uccienoBanue "IneKTpU3aALMSI
TeJl UHAYKLUEH U IPU
COTMPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonelicTere 3apsKeHHBIX Tel.

bubnuoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87c¢4
DJNEKTPUUECKOE TIOJIE.

37 HanpskeHHOCTD 3J1eKTPHUECKOro bubmmorexa LIOK
nojs. IpuHumn cynepnosunuun https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX MOJICH
Hocutenu snekrpudeckux 3apsaos.

33 DnemenTapHbIi 3apsg. CTpoeHue
aToma

34 IIpoBOAHUKN U AUBTEKTPUKHU. 3aKOH bubnmnorexa LIOK
COXPAHEHUs 3JEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3aga4 Ha MpuMEHEHHE bubnuoreka [IOK
CBONCTB 3JIEKTPUYECKHX 3aPsN0B https://m.edsoo.ru/ff0a%90cc
DIIeKTpUUECKUil TOK, YCIOBUS €ro

36 cywectsoBanus. McTounnkmn BGrmsrgRg (DR

https://m.edsoo.ru/ff0a95a4

SJIEKTPUUECKOT0 TOKA

37 JleficTBHA 3IEKTPUYECKOrO TOKA T

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOrO MOJIsl HAa IPOBOAHUKH 1
U AUBJIEKTPUKH"

39 DNEKTPUUECKHUI TOK B METaJLIaxX, bubnuoreka [IOK
JKUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckast Lienb U €€ COCTaBHbIe
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue U peryJIupoBaHue CUJIbI 0.5 Bubmemgieg LIDK

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIeKTpuUecKoe HarpsiKeHUe.
Bonwsrmerp. JlabopaTtopHas pabora

bubnuoreka [IOK

42 "U3mepeHue u peryJiupoBaHue B3 https://m.edsoo.ru/ff0a%14
HarnpsoKeHus"

43 ComnportussieHne NpoOBOAHUKA. bubnuoreka [IOK
Y nenbHOE CONPOTHUBIIEHUE BELECTBA https://m.edsoo.ru/ff0aa738
Jlaboparoprast pabota "3aBUCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [IOK
NPOBOAHWKA OT €ro AJIWHBL, TUIOIAIN https://m.edsoo.ru/ff0aa738
MOTIepEYHOro ceueHus u marepuana”
3aBHCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 yyacTka e L

https://m.edsoo.ru/ff0aad44a

LEeTH
Jlaboparopuast pabota
"HccnenoBaHue 3aBUCUMOCTH CUIIbI

46 TOKa, HAYILETO Yepe3 Pe3UcTop, OT 1 Butumorers TIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsiKEHUs1 Ha pe3ucrope”

47 ITocnenoBarenbHOe U MapajiebHOE
COEAMHEHUS TIPOBOHUKOB
Jlaboparopnas padorta "IIposepka

48 MIPaBUJIa CJIOXKEHUsl HAMIPSDKEHUN NTpU | bubmmnorexa LIOK
[IOCJIEAOBATEILHOM COSIUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3ncTopoB”
Jlaboparoprast padorta "IIposepka

49 IpaBuUJia AJisl CUJIBI TOKA IIPU | bubmmorexa LIOK

napajieIbHOM COeIMHEHUU
pe3ncTopo”

https://m.edsoo.ru/ff0aad le



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npUMEHEHUE

50 3axoHa OMa It Pa3IMUHOrO Bubmuorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS TPOBOAHUKOB
51 Pabota u MOIIHOCTB 3JIEKTPUUECKOTO bubnuoreka [IOK
ToKa. 3akoH Jxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGopaTtopuas pabora "Onpenenenue
52 a60prI u Il?/IOH_IPII)OCTI/I aneKTp AYECKOTO Bubmuorexa LIOK
P " £ https://m.edsoo.ru/ff0ab3e0
TOKA
DJIeKTpUYecKue LEenu U NoTpeduTenn
53 3JIEKT pnqecxoﬁ JHEPTUU B 6I:>IT Bubmuorexa LIOK
P P Y https://m.edsoo.ru/ff0ab660
Koportkoe 3aMmbikanue
54 IMocTosIHHBIE MATHUTBI, UX
B3aHUMOJIEUCTBUE
55 VYpok-uccnenosanue "Uzyuenue bubmuoreka [IOK
MOJIEH MTOCTOSAHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nose. MarHuTHO€E HoJIe
56 3eMiIu 4 ero 3HaveHue s JKU3HA Ha Bubmrorexa IIOK
https://m.edsoo.ru/ff0acOba
3emie
IToaroToBka K KOHTPOJBLHOM padoTe
10 TeMe "DIIEKTPUUECKHUE 3aPSIIbL.
57 SapsikeHabIe TeJI;a U UX P Bubmprexa IOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3auMonencTBus. 110CTOSIHHBII
3JEKTPUUYECKUI TOK"
KontponbHas paboTa mo teme
"I IEKTPUUECKHAE 3aPSIIbL.
. : bubnuoreka [IOK
58 3apsi>KeHHbIE TeNa U UX

B3auMOnencTBUsL. 110CTOSHHBIN
snekrpudeckuii Tok" / Beepoceuiickas

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepoyHas pabora

59

Pesepenbiii ypok. Pabora ¢ Tekctamu
o Teme "I1oCTOsTHHBIHI
snekTpudeckuii Tok" / Beepoceuniickas
npoBepoyHas pabora

bubnuoreka [IOK
https://m.edsoo.ru/ff0acdc6d

60

OneiT Dpcrena. MarnutHoe nosie
3JIEKTPUYECKOr0 TOKa MarHuTHoe
MOJIC KaTyIIKHU C TOKOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHe IeKTPOMArHuTOB B
texHuke. JlJaboparopnas pabora
"N3ydeHue AeicTBUSI MAarHUTHOTO
I10JIsl HA IPOBOJIHUK C TOKOM"

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABHUIraTEb MOCTOSTHHOTO
Toka. McnonezoBanue
3JEKTPOIBUTATENEH B TEXHIUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas padora
"KoHCcTpyupoBaHue 1 U3ydeHue
paboThI dekTponBuraTes”

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbiter @apanes. 3akoH
3JIEKTPOMArHUTHON UHIYKIUU.
IIpasuno Jlenna

64

DnextporeHeparop. Criocobs
MOJYYEHHUS 3JEKTPUUECKON SHEPTUU.
DJNEKTPOCTAHLIUM HA
BO306HOBJ’I$I€MBIX UCTOYHHKAX
DHEPTHH

65

IToaroToBka K KOHTPOJILHOH padboTe
1o TeMe "DIeKTpuieckue u



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATHUTHBIE SIBJIeHUs"

KontponbHas pabota mmo teme

66 "D IeKTpUUECKIE U MATHUTHBIE 1 hutmigrerd TIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUST
67 PesepsHeIii ypok. Pabora ¢ Tekctamu ! bubmmorexa LIOK
o teme "TeroBeie aBeHus" https://m.edsoo.ru/ff0accse
68 PesepsHblii ypok. Paborta ¢ Tekctamu 1
o teme "MaruuTtHble sgBiaeaus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[MTPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIACC

KoauuyectBo uacos DJeKTPOHHbIE
Ne Hara uu(pposbIe
Tema ypoxka Konrpoabubie | IlpakTuueckue
n/m Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl

| MexaHn4ecKoe IBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTENLHOCTD ! Bubnuoreka [IOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpsIMOTIMHENHOE | bubmmnoreka LJOK
IBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHoMmepHOE NpsAMOIMHEHHOE

4 newkeHne. CpenHsst 1 MTHOBEHHAS 1
CKOPOCTb

5 IIpsiMonuHeliHOe paBHOYCKOPEHHOE | bubmnorexa LIOK
IBH)KEHUE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBMKEHUS. 1
I'paduk ckopoctu
Jlaboparopnast padora "Onpenenenue
YCKOpPEHUs Tena Mpu bubmmnorexa LIOK

7 1 1
PaBHOYCKOPEHHOM ABMXKEHUH IO https://m.edsoo.ru/ff0adbl8
HaKJIOHHOMH MiiockocTu"

g Cobonnoe napenue tex. OnbITh !
Ianunes

9 PaBHOMepHOE ABMKEHHE MO | bubmmnoreka LJOK

okpysxHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ac176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JInHelHas u yriaosas

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE
1 ITepssiit 3axoH HeroToHa. Bextop bubmmorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubmmnorexa LIOK
PaBHO#elicTBYIOIIAs cria https://m.edsoo.ru/ff0ac72a
13 Tperuit 3akoH HeroToHa. bubmmnorexa LIOK
Cynepnio3uuust CHI https://m.edsoo.ru/ff0ac982
14 Pemenne 3a1a4 Ha npuMeHeHNE Bbubnuoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0acb6e
15 C 3 r bubnuoreka [IOK
F71a yrpyrocTH. Jaxom L yka https://m.edsoo.ru/ff0acca?
16 Pewenue 3anay no teme «Cuna
YIPYTOCTH»
17 Jlaboparopnas pabora «Onpenenenne bubmmnoreka LJOK
JKECTKOCTH NPYKUHBD https://m.edsoo.ru/ff0ace28
bubnuoreka [IOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuia Bbubnuoreka [IOK
TPEHU» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabora "Onpenenenne bubmmnoreka LIOK
20 "
KO3 UILTUEHTA TPEHUS CKOJTbKESHHUSI https://m.edsoo.ru/ff0af8be
Pewenue 3aaa4 no teme "3akoHbl
1 I Hien CH T C bubnuoreka [IOK
HOTOI:Ia' YA FHPYOCTL LA https://m.edsoo.ru/ff0afb8e
TPEHUs
2 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO Bbubnmuoreka [IOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaJieHus

Ypoxk-korpeperuus "[IBrukeHue Tel

23 BOKPYT IPaBUTALIMOHHOIO LIEHTPA
(Conneunast cucrema). ['amakTuxu"
Pewenue 3anau no teme "Cuna
24 TSPKECTH U 3aKOH BCEMHUPHOTO bubmmoreia LIOK
— https://m.edsoo.ru/ff0af5t8
25 ITepBas kocMHuueckasi CKOPOCTb. bubmmnoreka LJOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaIbHOW TOUKH.
ABCOITIOTHO TBEPIOE TEJNO.
26 PaBHOBeCHE TBEPIOrO TENA C BH6J.IHOTeKa LOK
SAKPEMIEHHOIT OCHIO BpAIIEHIIS, https://m.edsoo.ru/ff0afe36
MowmeHnT cunsl. Llentp TsxecTn
PaBHOBecHe MaTepHuaIbHOW TOUKH.
AOCOITIOTHO TBEPIOE TEJNO.
27 PaBHOBecue TBEpIOro TENA C
3aKPEIIEHHON OCBIO BPALLCHMUS.
MowmeHnT cunsl. LlenTp TsxeCTH
28 Pemenue 3aga4 mo reme "MomeHT Bubnuoreka [IOK
cunbl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
ITonroroBka K KOHTPOJIBHOH paboTe 1Mo
29 TeMe "MexaHn4ecKoe BIKEHHE. brbmorexa LIOK
T ——— https://m.edsoo.ru/ff0b0408
KontponbHas pabota mmo teme
30 "MexaHU4eCKOe NBUKCHHE. Brbmnorexa HOK
Bsanvoneiicrane Tex" https://m.edsoo.ru/ff0b06ec
31 HNmnynsce Tena. UMnynbe cumbl. 3aKOH bubmmorexa LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHHUs1 UMITyJIbCa. YIPyroe u
HEYIPYroe B3auMOJIeIICTBUE

https://m.edsoo.ru/ff0b07fa

Perenue 3anay o teme "3akoH

Bubnuoreka [IOK

32 COXpAHEHUs UMIYJIbCa" https://m.edsoo.ru/ff0b096¢
3 Ypok-kor(peperuus "PeakTuBHOE
IBUKEHHE B IPUPOAE U TEXHHUKE"
bubmmnorexa LIOK
34 Mexanndeckasi paboTa 1 MOITHOCTh i //m.edsocI)_.[ru/ffObOa84
35 PaboTa cujibl TSIKECTH, CHITBI Bbubnuoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0dbS
Jlaboparopnast pabora «Onpenenenue
36 paboTHI CUITBI TPEHUS TTPU
PaBHOMEPHOM JBUKEHHUHU TeJa Mo
TOPU30HTAIBHON NOBEPXHOCTHY
37 Cas13b 5HEpTUH U pabOTHI.
IloreHumanbHas sHEPrUs
38 Kunernueckas sneprusi. Teopema o bubmnorexa LIOK
KUHETUYECKON 3HEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MeXaHUKe
40 Jlaboparopnas pabota «3yuerne bubmmorexa LIOK
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ffObl2fe
A1 KonebaTteapbHOE NBUKEHHE U €TI0 bubnuoreka [IOK
XapaKkTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxarommue kojaedaHus. bubnmuoreka [IOK
Brinysknenubie kojebanus. PesoHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTu4ecKuii U NPy>KUHHBIA

MAasiTHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-ucciaenosanue «3aBUCUMOCTD
nepuoaa kojedaHuil OT KEeCTKOCTH
NPY>KAHBI X MAacChI IPy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpespaimenue sHeprun Npu
MEXaHUUECKUX KOJEeOaHUsIX

46

Jlaboparopuast pabora «Onpenenenue
4aCTOTHI U Iepuoja KojeOaHmit
NPY>KUHHOTO MasiTHHKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnast pabora «IIposepka
HE3aBHCHUMOCTH TepHoa KojaebaHui
rpy3a, HOABELUIEHHOIO K HUTH, OT
MaccChl rpy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue Boiubl. CBOCTBA
MexaHndeckux BoJIH. [IpogonbHbie n
MOTEPEYHbIE BOJHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypoxk-koH(peperuus "MexaHudeckne
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOTHBI"

50

3Byk. PacnipocTtpanenue u otpaxxeHue
3ByKa

51

Ypok-uccnenoanue "Habmonenue
3aBHCUMOCTHU BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTE 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepenius "YIpTpa3Byk u
UH(Pa3ByK B IPUPOAE U TEXHUKE"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroToBka kK KOHTPOJILHOH paboTe 1o

Bubnuoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXPaHEHUS].
Mexanuueckue xonedaHus 1 BOJHBL"

https://m.edsoo.ru/ff0b2510

KontponbHas pabota mmo teme

55 "3axoHbl cOXpaHeHus. MexaHnueckue
KoJ1e0aHUs U BOJTHBI"
56 DJNEKTPOMArHUTHOE TOJIE. bubnmuoreka [IOK
DJNEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Bbubnuoreka [JOK
Hcnone3oBaHue 371K TPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsl COTOBOM CBsi3n"
VYpok-uccnenosanue "Mzyuenue
. Bbubnuoreka [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
MOMOIIBE0 MOOMJIBHOTO TenedoHa
Pemenue 3ana4 Ha onpeneneHue
60 YaCTOTHI U JJIHHBI 3JIEKTPOMArHUTHON
BOJIHBI
DJleKTpOMarHuTHast IpUpPOAa CBETA.
61 C BonHOBbE CBOHCTEA Bbubnuoreka [IOK
KOpOCTb cBeTa. BoHOBbIE CBOICTB
: https://m.edsoo.ru/ffOb31d0
cBETa
Hcrounuku csera. IIpamonunelinoe
62 acIpOCTpaHEHHUe CBETa. 3aTMEHMUs Babmre [OR
MPOCTPaHEHU .
PAETPORE https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa’keHUs CBeTa. 3epKaa.
63 Pemenue 3aga4 Ha MpUMEHEHUE BnGmagroen LIGK
[IEHUE 3a7a4
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTpa’KeHUsI CBeTa
64 IIpenomnenue ceera. 3akoH bubmmnorexa LIOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpEJIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aca

IlonHoe BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonb3oBanue NOJHOTO BHYTPEHHETO Et?fsﬁ;lriT:;si?rgifOb%Sc
OTpakeHUsl B ONTHYECKUX CBETOBOAAX
Jlaboparopnas padorta "Hccnenopanue
66 3aBHUCUMOCTH YIJIa MPEJOMIIEHHUS
CBETOBOTIO Jy4a OT yIJla MajeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepennus "Hcnonp3oBanue
67 [IOJIHOTO BHYTPEHHETO OTPAKEHUS
CBETOBObI, ONTHKOBOJOKOHHAS CBSI3b"
68 Jlunzel. OnTUyeckas cuiia JUH3bI e
https://m.edsoo.ru/ff0b3{2¢
69 IMoctpoenue n3obpakeHUH B TMH3AX e
https://m.edsoo.ru/ff0b444a
Jlaboparopnast padota "Onpenenenue
70 (hOKYCHOTO pacCTOSTHUSI | ONTHYECKOH Fabitre TOK
T — https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenmus "OnTudeckue Bbubnmuoreka [IOK
JUH30BBIE TTPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3s xak onTuyeckas cucrema. 3peHue s e
https://m.edsoo.ru/ff0b4684
73 Ypoxk-korpeperuns "edexrst
3penus1. Kak coxpaHuThb 3peHue"”
Paznokenne Genoro cera B CEKTP.
74 Omneitel HetoToHA. CriokeHuE Bbubnuoreka [JOK

CIEKTpaJbHBIX LIBETOB. [lucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnast padora "OnbIThI IO
pa3oKeHUIo OeJI0ro cBeTa B CIIEKTP U

bubnuoreka [IOK

75 BOCIIPUSATHUIO LIBETA PEIMETOB IIPU UX hitps./m.edsoo. rw/ff0c0e2a
HaOJII0IEHUH Yepe3 [[BETOBbIC
bunbTps"
Ypok-npaktukym "BonaHoBbie
76 CBOICTBA CBETA. NUCIEPCHS,
uHTepdepeHys u auppaxoms”
77 Omnbite Pesepdopna u mraneraprast bubnmuoreka [IOK
MOJZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatset bopa. Moaens aroma bopa
Hcnyckanue u noraomeHue cBera
79 aroMoM. KBantel. JIuHeiiuateie BrGmorass [IOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habmonenue Bbubmuoreka [IOK
CIIEKTPOB UCITyCKaAHUS " https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUABI B DK
https://m.edsoo.ru/ff0c1672
%2 Ctpoenue atomsoro sinpa. Hyknonnas Bbubmuoreka [IOK
MOJIENIb https://m.edsoo.ru/ff0c18ac
%3 PannoaxkTuBHBIE IpeBpaLIECHUS. bubmmorexa LIOK
Hzoronsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3ama4 o teme: Bubnuoreka [IOK
"PamnoakTUBHBIC MTPEBpALICHUS" https://m.edsoo.ru/ff0clbda
85 Ilepuon nonypacnana
Ypok-koHpepenius "PaguoakTUBHbIC BuGmiorexa LIOK
86 U3JIyYEHHUs] B IPUPOAE, MEAULIUHE,

TeXHuKe"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SnepHbie peakunu. 3aKOHbI

87 COXPaHEHUs 3apsA0BOr0 U MacCOBOTO Bupmgreicy [IOR
https://m.edsoo.ru/ff0c1c58
quCen

28 DHeprus CBsi3u aTOMHBIX sifiep. CBsA3b bubnmuoreka [IOK
MAacChl U 3HEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenne 3agau no reme "Anepuoie
peaxkun"

90 Peakuuu cunTe3a u neneHus saaep. bubnmuoreka [IOK
Hcrounuku sueprun ConHua U 386311 https://m.edsoo.ru/ff0c1e88
Ypoxk-korpepenuns "AnepHas

91 sHepreTuka. JlelictBus
PaTMOAKTUBHBIX U3JTYYSHHUH HA KUBBIC
OpraHu3MbI"

IToaroToBka K KOHTPOJIbHOH paboTe 1o

9 TeMe "DJIeKTPOMAarHUTHOE IoJIe. bubmmnorexa LIOK
DJNEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

KontponbHas pabota mmo teme

3 "DJIeKTPOMArHUTHOE TIOJIE.
DJNEKTPOMATrHUTHBIE BOJIHBI.
KBanToBble siBneHus"
IMoBTopenue, 0000IIEHHE.

94 Ha6op§Toprle paboThI MO Kypcy e
T . T https://m.edsoo.ru/ff0c245a

Bzaumoperictsue Ten
IMosTopenue, 0000eHne. Perierue
95 pacquI;Ibe 1 Ka4eCTBEHHBIX 3a7ad 1o Brifmmarerce O
" " https://m.edsoo.ru/ff0c2572
Teme "TennoBbie NpoLEeCChl
96 ITosTopenue, oboOmenne. Pemenue bubnuoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

PaCUETHBIX U KAYECTBEHHBIX 3a/1a4 0
teme "KIIJ] TernoBbix gBUrarenei”

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, obobuierne. Pemenne

Bbubnuoreka [IOK

97 1
PACUETHBIX M KQ4eCTBEHHBIX 3a7a4 IO hitps://m.cdsoo rw/f0c2b30
teme "KIIJ snexTpoycranoBOK"
IToBTOpenue, obodiieHne.
98 JIaGopaTopHble PadOTHI IO KyPC 1 1 Bmmgrexg LIOE
. patop P | ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBLIE SIBJIEHHUS
ITosTopenue, 0006menue. Padora ¢
99 TeKCTaf/II/I no’ TEME ?;aKOHbI 1 ‘ngrrgreky [ICIE
. https://m.edsoo.ru/ff0c2d6a
COXPAHEHUsI B MEXAHHUKE
IToBTOpenue, obobuienne. Pabora ¢
100 Tekctamu 1o Teme "Konebauus u 1 Bntmorern TIOK
. https://m.edsoo.ru/ff0c2¢82
BOJIHEBI
IToBTOpenue, obobuienne. Pabora ¢
101 TexkcTami 1o TeMme "CBeToBble 1 Bubmaaresa TIOK
. https://m.edsoo.ru/ff0c3044
SIBJIEHUS
IToBTOpenue, obobuienne. Padora ¢
102 TexkcTamu 1o teme "KBanTosas u 1
saepHas Gusnka"
OBIIEE KOJIMYECTBO HACOB I10 102 27

ITPOTPAMME
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ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJILTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KVIIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pa3jiniaTth SABJCHUA MO OMNHUCAHUKD HUX XAaPAKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, ACMOHCTPUPYIOLIHUX JAHHOEC (1)I/ISI/ILIGCKOG SAIBJICHUC

1.3

pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MYECKUX SIBJICHUHA B
OKpY’KaroIleM MHUpPE, B TOM 4HuCie (PU3HuecKue sIBICHHUs B MPUPOE,
IPU 3TOM INEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIENATH

CYIIECTBEHHBIE CBOHCTBA (TPHU3HAKN) (PU3HUECKUX SBICHUH

1.4

OMHUCBHIBATh H3yYEHHBIE CBOWCTBA TN W (U3MUECKHE SIBJICHHUS,
UCTIONB3YSl (PU3NYECKUE BEIUYHMHBI, TPH ONHCAHUU TMPABHIIBHO
TPAaKTOBaTb (PUSUUECKUH CMBICH HCHOJB3YEMbIX BEJIHYHH, WX
0003HaueHHs M €NUHULBI (PU3NUECKUX BEIHMYNH, HAXOAUTh (OPMYJIBL,
CBSI3bIBAIOINUE JAHHYIO (U3HUYECKYIH0 BEIUYHMHY C JAPYTHUMH
BEJINYMHAMH, CTPOUTb  TpauKH  H3yUeHHBIX  3aBUCHUMOCTEH

(U3HUECKUX BETUYUH

L5

XapaKTepU30BaTh CBOHCTBA TeN, (PU3MYECKHe SBJICHHS U TPOLECCHI,
WCMOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTb CJIOBECHYIO
(GOpMyJNIUPOBKY 3aKOHa U 3alHCBIBATH €ro  MaTeMaTUYeCKOoe

BBIPAKEHHE

1.6

OOBSICHATh (PH3UUECKUE SIBJICHHSI, MPOLIECCHl U CBOMCTBA TeN, B TOM
4YuCcle W B KOHTEKCTE€ CHUTyallMii MNPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa. BbIABIATb MPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne n3 1 — 2 jormyeckux ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOHCTBA (PU3NUECKUX SIBJICHUHN, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMEPHOCTH

1.7

pemarh pacyé€THble 3aaud B 1 — 2 OeWCTBUS, UCHOJIb3Ysl 3aKOHBI U




(bopMyJIbI, CBS3BIBAIOLINE (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHAJTN3a
YCJIOBUSA 3adauMd  3alMuCbIBATb KpPAaTKOE€ YCJIOBUE, IIOACTaBJIATH
¢dusnyeckne BeTUUUHBI B (OPMYJIBI U MIPOBOAUTH PACYETHI, HAXOIUTh
CIIPaBOYHBIC JAHHBIC, HeO6XOI[I/IMbIe AJI peICHUSA 3ada4, OUCHHUBATDb

PEATTMCTUYHOCTD MOJTYYEHHON (PU3NIECKON BETUIUHBI

1.8

pacrio3HaBaTh TPOOJEMBbI, KOTOPBIE MOXKHO PELIUTh IMPU IOMOIIU
(1)I/ISI/ILIGCKI/IX METOO0B, B OIIMCAHHMH HCCJIECOOBAHHA  BBIACIIATH
npoBepsieMoe  TpEeArnoyiokeHue  (TUIoTe3y),  pa3iIu4arte |
HHTCPNPETUPOBATDH HOqueHHbIﬁ peE3yapTaT, HAXOAUTH OIIMOKH B

X0[€ OnbITa, ACJIATE BBIBOALI 11O €0 pE3yJjibTaTaM

1.9

MPOBOANTL OMBITHl MO HAOMIONEHUI) (QU3NYECKUX SBICHUH WIH
¢usnueckux  CBOWCTB  Tel.  (opmysiwpoBaTh  MpOBEpsieMbIe
MPEINONIOKeHUs:, COOMpaTh  YCTAHOBKY W3  NPEIJIOKEHHOTO

00OpyIOBaHUs, 3aUCHIBATE XOJ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIMOJIHATD TIPSIMBbIE H3MEPEHHs] C HCIOJb30BAHUEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3aNMHCHIBATH MOKA3aHUS NMPUOOPOB C YUETOM

3a1aHHOH aOCOFOTHOHN MOTPEeITHOCTH H3MEPEHHUN

NPOBOAUTH  HCCJICAOBAHHWE  3aBUCUMOCTH  ONHOH  (pU3UUECKOM
BEJIMYUHBl OT JPYrol C UCHONb30BAHUEM IMPSIMBIX HW3MEPEHHI,
y4acTBOBATh B IUIAHUPOBAHMU Y4e€OHOrO MCCIIEOBAaHUS, COOUPATH
YCTAaHOBKY W BBINOJIHATE U3MEPEHMUs], CIAEAYsl NPEIJIOKEHHOMY IIaHY,
(buKcHupoBaTh PE3yNbTATHl MOJYYEHHOH 3aBUCHMOCTH (PH3HUECKUX
BEJINYMH B BUJIE NIPEIAJIOKEHHBIX TaOIUI U TpaduKOB, AeIaTh BBIBOIBI

IO pe3yJibTaTaM UCCIIeI0OBaHUs

1.12

NPOBOAUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEJMYUH, CIEenys
NPEJIOKEHHONH MHCTPYKIMH: MPU BBIMOJHEHUH M3MEPEHHH coOnparhb
SKCHNEPUMEHTAIBHYI0 YCTAHOBKY W BBIYUCIATH 3HAYEHUE HCKOMOMN

BCJIMYHHBI

1.13

coOmonare TmpaBWiIa TEXHUKHM O€30MacHOCTH 1mpu  pabore ¢

J1a0opaTopHbIM 000PYIOBaHNEM

1.14

yKa3blBaTb MPHHLUNBl ACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepHU30BaTh MPHUHLMIBI OEHCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IMOMOIIBIO HMX ONHCAHUS,
UCTIONB3YySl 3HaHMUA O CBOHCTBaX (U3UYECKHX  SBJICHHHA |

HeoOXoauMbIe (PU3HUECKHE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

NPUBOIUTE TNPHUMEPbl (HAXOAUTH HHQPOPMALMIO O MpPHUMEpPax)
MPAKTUYECKOTO UCTIONb30BaHUs (PU3NIECKUX 3HAHUH B TOBCETHEBHOM
KU3HU Jnisi  ofecriedeHnst O€30MacHOCTH MPU  OOpaleHuu ¢
npubOpaMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbS U

COOIIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKpY KaroIle cpene

1.16

OCYILIECTBJISATH OTOOP MCTOYHUKOB MH(popMmauuu B cetu MHTEpHET B
COOTBETCTBUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOINUXCS 3HAHUN W TyTEM CPaBHEHUS PAa3IMYHBIX HCTOYHHKOB
BBIENATE MHOOPMALMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON HIIH

MOJKET OBITh HETOCTOBEPHOMU

1.17

HCIIOJIb30BATh npu BBIIIOJIHCHU U yueOHBIX 3a4aHUN
HAYYHONOMYJSIPHYIO  JIUTEPATypy  (U3NYECKOTO  CONEP KaHHUs,
CIIpaBOYHBIE MaTepHaNbl, pecypcbl cetn HMHTepHeTr, BiageTsb
npuéMaMH KOHCIIEKTHPOBAHHUS TEKCTa, Mpeodpa3oBaHus HHPOpMALIH

13 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3zaBaTh COOCTBEHHbIE KPAaTKUE NMUCBMEHHBIE U YCTHBIE COOOLIEHHUS
HA OCHOBe 2 — 3 HCTOYHMKOB HHpoOpManuu (PU3NIECKOTO
COZep KaHUs, B TOM YHCJe NMyOJIMYHO AenaTh KPaTKue COOOINEHHs O
pe3yJibTaTax MPOEKTOB WM Yy4YeOHBIX HCCIENOBAHUH, TPH 3TOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATHMHBIA anmapar Kypca

(U3MKH, CONPOBOXKAATH BEICTYIUICHUE MPE3eHTALUEH

1.19

NIPU BBITTOJHEHUH YUE€OHBIX MPOEKTOB M UCCIEIOBAHHUN PaCIPEaeIsTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIEHHBIMH 3aJa4aMH,
CJIeIUTh 32 BBINOJHCHWEM IUIaHA OEHCTBUH, afA€KBAaTHO OLEHUBATH
COOCTBEHHBI BKJIaZ B JEATENbHOCTb TPYMIbL, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMONIECHUCTBHE, Y4UTBIBAsI MHEHUE

OKPYIKAFOIIHNX

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HUCIIOJB30BAaTh MMOHATHUA

1.2

pa3jiniaTth SABJCHUA MO OMNHUCAHUKD HUX XAaPAKTCPHBIX CBOWCTB U Ha




OCHOBE OIIBITOB, ACMOHCTPUPYIOLIHUX JAHHOEC (1)I/ISI/ILIGCKOG SAIBJICHUC

1.3

pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MYECKUX SIBJICHUHA B
OKpY’KaroIleM MHUpPE, B TOM 4HuCiIe (PU3NUECKUE SIBICHHS B MPHUPOIE,
IPU 3TOM INEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIENATH

CYIIECTBEHHBbIE CBOHCTBA (PU3HAKN) PU3HUECKHUX SIBICHUH

1.4

OMHUCBHIBATh H3yYEHHBIE CBOWCTBA TN W (U3MUECKHE SIBJICHHUS,
UCTIONB3YSl (PU3NYECKUE BEIWYHHBI, TNPH ONHCAHUU MPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICT  HCIOJB3YEMBbIX  BEJIUYHH,
0003HaYeHHS M €NUHULBI (PU3NIECKUX BEIMYUH, HAXOIUTb (POPMYJIBI,
CBSI3bIBAIOINUE JAHHYIO (U3HUYECKYIH0 BEIUYHMHY C JAPYTHUMH
BEJINYMHAMH, CTPOUTb  TpauKH  H3yUeHHBIX  3aBUCHUMOCTEH

(U3HUECKUX BETUYUH

L5

XapaKTepU30BaTh CBOWCTBA TeN, (PU3MYECKUE SBJICHHS U TPOLECCHI,
WCMOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHa U 3alHCBIBATH €ro  MaTeMaTUYeCKoe

BBIPAKEHHE

1.6

OOBSICHATH (PU3MUECKHE MPOLECCHI U CBOWCTBA TeJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallud MPakTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh MTPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYEeCKUX IIaroB ¢ NOMOIBK | — 2 HM3y4YeHHBIX CBOWCTBA

bu3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pelmarh pacyé€THble 3a1aud B 2 — 3 OENCTBUs, UCHOJIb3Ysl 3aKOHBI U
(bopMyJIbI, CBS3BIBAIOLINE (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHAJTN3a
YCJIOBUS 3a/1a4U 3aMUCHIBATh KPATKOE YCIOBUE, BBIABJIATL HEAOCTATOK
OaHHBIX U peLIeHHus 3aJadd, BbIOMpPATh 3aKOHBI U (OPMYJIBI,
HEOOXOIUMBIE sl €€ PeIleHHs], MPOBOIUTh PacuéThl U CPaBHHUBATH
NOJIy4YeHHOE 3HaueHue (U3NYECKOH BEJIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacriosHaBaTh TPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh IPH MOMOIIU
(U3NIECKUX METONIOB, NCTIOJB3Ysl OIIMCAHUE UCCIICIOBAHUS, BBIIEISTh
MIPOBEPAEMOE MPEANONOKEHUE, OLEHMBATb MPABWIBHOCTH MOPSAKA

MPOBEACHUA UCCICA0BAHNSA, ACJIAaTh BBIBOAbI

1.9

MPOBOANTL OMBITHl MO HAOMIOMEHUIO (PU3NYECKUX SIBJICHHA WU
¢usnueckux  CBOWCTB  Tel.  (opmysiwpoBaTh  MpOBEpsieMbIe

NPEANONOKEeHNs,, CcoOUpaTh  YCTAHOBKY M3  IPEIIIOKEHHOTO




00OpyIOBaHUS, ONMUCHIBATH XOA OMbITA U (POPMYIIHPOBATH BHIBOABI

1.10

BBIMIOJIHATE MpPSIMbIE HM3MEPEHUs] C HCHOJNb30BAHHEM aHAJIOTOBBIX
npuOOPOB U NATYUKOB (PU3NUECKHUX BEMYHH, CPABHUBATH PE3YJIbTATHI

U3MEPEeHHI ¢ YUETOM 3aTaHHOH aOCOIIOTHOMN MOTPEITHOCTH

NPOBOAUTH  HCCJICAOBAHHWE  3aBUCUMOCTH  ONHOH  (pU3UUECKOM
BEJIMYUHBl OT APYrOd C MCHOJB30BAHUEM MPSIMBIX W3MEPEHH:
IUIAHUPOBATh HCCIIENOBaHUE, COOMPAaTh YCTAHOBKY M BBINOJHSTH
U3MEpPEHUs,  CleAys  NpPeIJIOKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUe TaOmHUI U rpaduKoB,

ACNATh BBIBOALI IO PE3YJIbTATAM UCCICAOBAHUA

1.12

NPOBOAUTH  KOCBEHHbIE  W3MEPEHUs  (PU3UUECKHUX  BEJIHYUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh HKCIEPUMEHTATIBbHYIO YCTAHOBKY,
cienyss MPEMJIOKCHHOM HHCTPYKLUH, W BBIUUCIATH 3HA4Y€HUE

BCJIMYHHBI

1.13

coOmonare TmpaBWiIa TEXHUKHM O€30MacHOCTH 1mpu  pabore ¢

J1a0opaTopHbIM 000PYIOBaHNEM

1.14

XapaKkTepPU30BaTh MPHHLMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKHX YCTPOWCTB C OMNOPOM HAa HUX ONUCAHUSA, HCIOJIb3ys
3HaHUS O CBOWCTBaX (PU3NYECKHUX SIBJICHUH U HEOOXOIUMBIE

dusnveckre 3aKOHOMEPHOCTH

1.15

pacno3dHaBaTb MPOCTBIE TECXHUYCCKUE yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pr nmo CxXxeMaM U CXE€MATUYHBIM PUCYHKaAM, COCTABJIATH CXCMbI
SJICKTPUICCKUX LIeHeﬁ C MNOCICHAOBATCIIBHBIM U TApaJlJICJIbHBIM
COCIUMHEHUCM JJIEMECHTOB, pa3jinyias YCJIIOBHBIC 0003HaYEHHSs

3JIEMEHTOB 3JIEKTPUYECKUX LIeTIeH

1.16

NPUBOIUTE TNpHUMEpbl (HAXOOWUTh HHQPOPMALMIO O MPUMEpPax)
NPAKTUYECKOr0 UCIIONb30BaHUs (PU3NIECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Jnisi  ofecriedeHnst O€30MacHOCTH MPU  OOpaleHuu ¢
npubOpaMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbS U

COOIIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIlel cpene

1.17

OCYILIECTBJISATh MOUCK MHPOpMaLUU PU3NIECKOTO CONEPIKaHMsI B CETH
HntepHer, HA OCHOBE HMMEIOIIUXCS 3HAHWW U NYTEM CPaBHEHUs
TOTMOHUTENBHBIX HCTOYHUKOB BBIACTSATH HH(POpPMALIUIO, KOTOpas

SIBJISIETCS TPOTHUBOPEUNBON HIIM MOXKET OBITh HEAOCTOBEPHOM

1.18

HUCIIOJIB30OBATE IIPU  BBIMIOJIHCHUHA yLIe6HbIX SaI[aHI/Iﬁ HAay4YHO-




NOMYJISIPHYIO JTUTEPaTypy (PU3NYECKOrO CONEPKaHHs, CIPaBOYHBIC
MaTepuanbl, pecypcbl cetu HMuTepHer, Bnamere mnpuémamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusl HHPOPMALUN U3 OTHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co371aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHHS,
obobmas wHpOpPMAIMIO W3 HECKONBKUX HCTOYHHKOB (HH3HUYECKOrO
COIEp:KaHUs, B TOM 4YHCIE MyOIMYHO TPENCTABIATh Pe3yJIbTAThI
MPOEKTHON WM HCCIENOBATENbCKON JEATENbHOCTH, MpU 3TOM
rpaMOTHO HCIOJIB30BaTh W3YYEHHBIM MOHATHMHBIA anmapar Kypca

(U3MKH, CONPOBOXKAATE BBICTYIUICHUE ITPE3CHTALIUEH

1.20

NPU BBIOJHEHUN YY€OHBIX MPOEKTOB U HMCCIENOBAHUN (PU3MUECKUX
NPOIIECCOB PaclpeneiiaTh OOS3aHHOCTH B T'PYIIE€ B COOTBETCTBUU C
MOCTABJICHHBIMM  3aa4aMH, CJIEIWTh 3a BbBINOJIHEHUEM I[LIAHA

OEWCTBU W KOPPEKTHUPOBATh  €ro, AaJeKBAaTHO  OLICHUBATb

2
CcOOCTBEHHBII BKJIaaA B  ACATCIBHOCTH  TI'PYIIIbI, BBICTPAaNBaThb
KOMMYHHUKATHBHOC BSaHMOHefICTBI/Ie, MPOABJIAA I'OTOBHOCTDb

paspemaTb KOH(PIUKTHI

9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pa3jiniaTth SABJCHUA MO OMNHUCAHUKD HUX XAaPAKTCPHBIX CBOWCTB U Ha

OCHOBE OIIBITOB, ACMOHCTPUPYIOLIHUX JAHHOEC (1)I/ISI/ILIGCKOG SAIBJICHUC

1.3

pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MYECKUX SIBJICHUHA B
OKpY’KaroIleM MHUpPE, B TOM 4HuCie (PU3HuecKue sIBICHHUs B MPUPOE,
IPU 3TOM INEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIENATH

CYIIECTBEHHBbIE CBOHCTBA (PU3HAKN) PU3HUECKHUX SIBICHUH

1.4

OMUCBHIBATHh HW3yUYEHHBIE CBOWCTBA Tel M (PU3MUECKHe SIBJICHUS,
UCTIONB3YSl (PU3NYECKUE BEIUYHMHBI, TPH ONHCAHUU TMPABHIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICT  HCIOJB3YEMBbIX  BEJIUYHH,
0003HaYeHHS M €NUHULBI (PU3NIECKUX BEIMYUH, HAXOIUTb (POPMYJIBI,

CBSI3bIBAIOINME JAHHYIO  (PHU3MUECKYI0 BENMYHMHY C JAPYTUMH




BEJINYMHAMH, CTPOUTb  TpauKH  H3yUeHHBIX  3aBUCHUMOCTEH

(U3HUECKUX BETUYUH

L5

XapaKTepU30BaTh CBOHCTBA TeN, (PU3MYECKHe SBJICHHS U TPOLECCHI,
WCMOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHa U 3alHCBIBATH €ro  MaTeMaTUYeCKoe

BBIPAKEHHE

1.6

OOBSICHATH (PU3MUECKHE MPOLECCHI U CBOWCTBA TeJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallud MPaKkTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH MTPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHUE U3 2
— 3 JIOrMYeCKUX MAaroB ¢ MNOMOIIBK 2 — 3 HM3yYEHHBIX CBOWCTBA

bu3nIeCKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbie 3amadu (ONMUparIKecs Ha cucTeMy w3 2 — 3
yYpaBHEHH), HCIMONB3ysl 3aKOHbI W (POPMyJBL,  CBSI3BIBAIOINNE
¢usnyeckue BENWYMHBI. HA OCHOBE aHAW3a YCIOBHS 3a1add
3aIUChIBATh KPAaTKOE YCJIOBHE, BBIIBIATH HEJOCTAIOIIME WU
U30BITOYHBIE TaHHBIC, BEIOMPATh 3aKOHBI M (POPMYJIbL, HEOOXOIMMBIE
IUI peIleHus, MPOBOAUTH PAcuéTbl M OLEHHBATH PEATUCTHYHOCTH

MOJIy4€HHOTO 3HaYeHUsT (PU3NIECKON BETMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PELIMTh MpPU TOMOIIU
(U3HUECKUX METOIOB, MCIIONB3Ysl OMHUCAHUE HCCIIECAOBAHUS, BBIIEIATH
MPOBEPSIEMOE  MPEANOIOKEHUE, OLICHUBAaTh IPABUJIBHOCTb MOpPsAKA
MPOBENEHNUsT MCCIEAOBAaHUS, MeNaTb BbIBOABL, HWHTEPHPETUPOBATH

pe3yibTaThl HAOMIOASHHI 1 OMBITOB

1.9

NPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3HYECKHX SIBICHUN WIH
(U3HYIECKIX CBOWCTB TEN. CAMOCTOSTENBHO COOMPaTh YCTAHOBKY M3
u30bpITOYHOrO Habopa O0OpPYyAOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro

pe3ybTaThl, POPMYIUPOBATEH BHIBOJIBI

1.10

NPOBOAUTH MNPH HEOOXOAMMOCTH CEPUI0 TMpPSIMBIX HU3MEPEHUH,
ompenensiss CpeAHee 3HaUYeHHWE H3MepsieMoil BenmuuHbl ((PokycHoe
paccrosiHue cobuparomei JuH3bI), 0OOCHOBBIBATH BHIOOpP crocoda

u3MepeHus (M3MEPHUTENIBHOTO MPHOopa)

NPOBOAUTh HCCIEJOBAHNE 3aBHCUMOCTEH (PU3NYECKUX BEIMYHH C
HCIIOJIb30BAHUEM MPSIMBIX HW3MEPEHHUI: IJIaHMPOBAaTh HCCIIEIOBAaHUE,
CaMOCTOSITENIBHO COOMpaTh YCTAHOBKY, (PHKCHPOBATH pE3YJIbTATHI

HOJ'Iy‘lGHHOfI 3aBUCUMOCTH (I)I/ISI/ILIGCKI/IX BEJINYHNH B BHIC Ta6J'II/ILII/I




I‘pa(I)I/IKOB, ACJATh BbIBOALI 1O PE3YJIbTATaM UCCICIOBAHUA

1.12

NPOBOAUTH  KOCBEHHbIE  W3MEPEHUs  (PU3MYECKHUX  BEJIMYHH:
IUTAHUPOBATh M3MEPEHHs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATH W3MEPEHUs, CHeAys MNPEeAJIOKEHHONW WHCTPYKLHH,
BBIYHUCJIATh 3HAYEHUE BEIWYMHbI U AHAJIU3UPOBATH IOJyYECHHBIE

PE3yJBTaThI C YUETOM 3a/1aHHON NOTPELIHOCTH U3MEPEHUI

1.13

coOmonare TmpaBWiIa TEXHUKHM O€30MacHOCTH 1mpu  pabore ¢

J1a0opaTopHbIM 000PYIOBaHNEM

1.14

pa3nIu4aTh OCHOBHBIE TNMPHU3HAKH HM3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepHuaibHast TOUKa, a0COTIOTHO TBEPAOE TEJNO, TOYSUHBIH NCTOYHHUK
CBETa, JIyd, TOHKAas JINH3a, IJIAHETapHas MOENb aTOMa, HYKJIOHHAas

MOIECIIb ATOMHOTIO sAapa

1.15

XapaKkTepPU30BaTh MPHHLMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOHM HA WX OINUCAHUS, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3NYECKHUX SIBJICHUH U HEOOXOIUMBIE

dusnveckre 3aKOHOMEPHOCTH

1.16

UCIIONB30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM H3Y4YEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTENBHBIX npubopoB 51
TEXHOJIOTHYECKUX TPOLIECCOB NPHU PEUICHUU y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKUE CXEMBbI JISl IOCTPOSHUsI N300PaKEeHHUH B TIIOCKOM

3epkalie ¥ coOuparoLiei JnH3e

1.17

NPUBOIUTE TNpHUMEpbl (HAXOOWUTh HHQPOPMALMIO O MPUMEpPax)
MPAKTUYECKOTO UCTIONb30BaHUs (PU3NIECKUX 3HAHUH B TOBCETHEBHOM
KU3HU Jnisi  ofecriedeHnst 0€30MacHOCTH TpPU  OOpaleHuu ¢
npubOpaMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbS U

COOIIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPY KaroIlel cpene

1.18

OCYILIECTBJISATh MOUCK MH(POpMALNU (HU3NIECKOTO CONEPIKAHHS B CETH
HHTepHeT, caMoCTOATENbHO (OpMYJTUpPYs TOMCKOBBIM  3ampoc,
HaXOAWUTb MyTH  ONpPENeNeHHUs  JOCTOBEPHOCTH  IMOJYYE€HHOU
UHpOpPMALIMK HA OCHOBE HMEIOIIMXCS 3HAHUHA M JOTOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCTIOJIb30BATh TP  BBIMOJIHEHUM YYE€OHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIMTEPATYPy (U3UUECKOTO CONEPIKaHUS, CIPABOYHBIC
MaTepuanbl, pecypcel cetu HHTepHer, Biaagerp npuéMaMu

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusl HHPOPMALUN U3 OTHOH




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3maBaTh COOCTBEHHBIE NHCbMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOPMALMH W3 HECKOJbKUX HCTOYHUKOB (PH3UUECKOTO
cofep:kaHus, MyOJIMYHO TPENCTaBIATh PE3yJbTaThl MPOEKTHOW HIIH
UCCJIENOBATENBbCKON  NEATENbHOCTH, INPU  OTOM  I'PaMOTHO
HCIIONIb30BATh U3YUYEHHBIN MOHATUIHBIN annapar U3y4aeMoro pasaena
$uU3MKH M COMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTALMed C yd&TOM

0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MPY BBITIOJHEHUH YY€OHBIX MPOEKTOB M UCCICIOBAHUN (PH3HUECKIX
NPOIIECCOB PaclpeneiiaTh OOS3aHHOCTH B T'PYIIE€ B COOTBETCTBUU C
MOCTABJICHHBIMU  33/1a4aMH, CJEIUTh 3a BBINOJHEHHWEM ILIaHA
OEWCTBU W KOPPEKTHUPOBATh  €ro, AaJeKBAaTHO  OLICHUBATb
COOCTBEHHBI BKJIQA B JEITENbHOCTh TPYMIbI, BBICTPANBATH
KOMMYHUKAaTUBHOE€  B3aUMOJEHCTBHUE, MpOsIBJIAsI ~ TOTOBHOCTH

pasperraTb KOH()IUKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KVIIACC

Kon
pa3aena

Kon

IJIEMEHTA

IIposepsiembie 3JIeMeHTbI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHWH OKPYXXAIOIIETO MHPA

1.1

®u3uka — Hayka O npupone. SABJeHUs NPUPOADL
@u3nyeckue SBJIEHUsA. MEXaHUYECKHE, TEIUIOBBIE,

SJCKTPUICCKUE, MATHUTHBIC, CBETOBLIC, 3BYKOBbLIC

1.2

Ouznueckne BeMMUMHBL ~ M3MepeHne  (PU3NUECKHX
BemunH.  Dusmdeckue  npudopbl.  [lorpemHocTts

u3MepeHuil. MexxnyHapoaHas CUCTEMA €UHHUIL]

1.3

EcrecTBeHHOHay4YHBIII METOZ TMO3HAHUA. HAOIOIEHHE,
MOCTAHOBKA HAay4YHOIO BONPOCA, BBIABUXKEHHE THIIOTES,
SKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBSCHEHHE

HaOJIFO 1aeMOro SIBJICHUS

1.4

Omnucanne GpU3NUECKUX SBJICHUH C MOMOIIBIO MOJENEH

L5

[IpakTrueckue padoThI:

#HH#HPar####3Meperne pacCTOSHUI.
#Hi#Par####smeperne 00bEMa JKMIOKOCTH U TBEPAOTO
Tena.

##HHPar###OnpeneneHue pa3MepoB MaJIbIX TEJI.
#iHPar##ilsMepenne Temmeparypbl TPU  TTOMOIIH

JKUAKOCTHOTO TEPMOMETPA U aTUHUKA TEMIIEPATypPhl

ITEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHHH BEIIIECTBA

2.1

#HH#Par###CTpoeHne BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepel.  OmbITB,  JOKa3BIBAIOLIME  AUCKPETHOE

CTPOCHUE BCUICCTBA

22

#i#Par##i]Isukennie  vactun  BemectBa.  CBsi3b
CKOPOCTH  JABWKEHHS 4YacTHIl C  TeMIepaTypou.

BpoyHoBckoe nBwxenue, mudpysus

23

BSaHMOHeﬁCTBHe HaCTUL BCIICCTBA. MPUTAKCHHUE U

OTTAJIKUBaHHUEC




#H#Par#### ArperaTHble COCTOSIHUSI BELIECTBA. CTPOCHHE

rasoB, JKMIKOCTEH M TBEPAbIX (KPHCTALUTMUECKUX) Tl

24 B3anmocBs3p MekAy CBONWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUH BOZBI
[IpakTrueckue padoThI:
##HPar###Ouenka muameTpa aToMa METOIOM PsIOB (C
UCTosib30BaHueM pororpaduii).

2.6 #HHPar#H##0npITBl 1O HAONMIOOEHHWI0O  TEIUIOBOTO

pacUIMpeHHst ra3oB..
#HHPar#H##0npITEl O OOHAPY)KEHHMIO JEHCTBHSI  CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBDKEHUE U B3AUMOJIEUCTBUE TEJI

i1 Mexanuyeckoe IBUKECHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBUKEHUE
#HHHP ar####CropocTb. Cpennsis CKOpPOCTb npu
3.2 HEPaBHOMEPHOM ABMKeHUU. Pacuér nmytm U BpemMeHH
TBUKEHUSI
SBnenne unepuuu. 3akoH uHepuuu. B3aumonelicTsue
33 TeJl KaK NPUYMHA WU3MEHEHUs CKOPOCTH ABUKEHUS TEl.
Macca kak Mepa UHEPTHOCTH TeJia
34 #i#Par#### InotHocT BemmecTBa. CBSI3p IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €UHHLIE 00BbEMa BEIECTBA
3.5 Cuna xak xapakTepuCcTHKa B3aUMOJEHCTBUS Tel
6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cumbl ¢
' MOMOLIBIO AMHAMOMETpPA
37 #Hi#Par####dBnenue Taroternsa u cwia Tspkectn. Cua
' TsDKECTH Ha Apyrux miaHerax. Bec tena. HesecomocTh
33 Cuna Ttpenus. TpeHue CKONbXEHUS U TPEHUE MOKOSL.
' Tpenue B npupoae U TEXHUKE
39 #iHPar###CnoxkeHre CWJI, HAIMpPaBJICHHBIX IO OJHOU
' npsiMoil. PaBHOAENCTBYOIIAs CUIT
3.10 [IpakTrueckue padoThI:




OnpeneneHne CKOPOCTH PAaBHOMEPHOTO  ABIIKEHHS
(wapuka B OKMOKOCTH, MOJENH  3JEKTPUUECKOTO
aBTOMOOWIII M Tak panee). OnpeneneHue CpenHei
CKOPOCTH CKOJIb)KEHUs1 Opycka WJIM IHapuka [0
HAaKJIOHHOH mmockoctu.  OmpeneneHne  IUIOTHOCTH
TBEPAOTO Tena. OnbITHI, IEMOHCTPHUPYIOIIHE
3aBHCHUMOCTb pacTsiKeHUs (nedopMainu) MpyKUHBI OT
NPUIOKEHHOW Ccuibl.  OmBITBI,  AEMOHCTPHUPYIOLIHE
3aBHCHUMOCTDb CHJIBI TPEHHUSI CKOJIbXKEHHUSI OT Beca Teja U

XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEM

dusnyeckue sIBJICHNs B MPUPOAE. NMPUMEPHI ABMXKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMHU B XXKMBOW U HEXXKUBOH IPUPOLE,
NeMCTBUE CUJIbI TPEHUSI B IPUPOAE U TEXHUKE
3.12 TexHu4eckue yCTpoucTBa: AUHAMOMETD, NOALIUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEH 1 T'A30B
41 Hasnenne TtBépmoro tema. CrocoObl yMEHBIIEHHS U
' yBEJIUUYEHUs NaBJICHUS
42 Jasnenne rasa. 3aBUCUMOCTb AaBJICHHS ra3a oT 00béMa,
' TEeMIIEPaTypbl
43 Ilepenaua naBneHust TBEPABIMU TeJIaMH, KUIKOCTSIMHU U
' razamu. 3akoH Ilackans. ITneBMaTHUeCKEe MALITHBI
3aBUCUMOCTb  JIaBJIEHUS KUIKOCTH OT  TJIYOUHBI.
4.4 Iuppocratuyeckuii mapanokc. Coolmarommuecs COCyIbl.
I'mppaBanyueckne MeXaHU3Mbl
Atmocdepa 3emnu u armochepHoe nasneHue. [IpranHbl
45 CylIecTBOBaHHs BO3AYIIHONW 000j0uku 3emun. OmbiT
' Toppuuennu. 3aBUCHMOCTb aTMOC(EPHOTO JaBJICHUS OT
BBICOTBI HaJl YPOBHEM MOpsI
16 Usmepenne armochepHoro nasienus. I[lpubGopbr mns
' U3MepEeHUs1 aTMOC(hEePHOTO TaBICHUS
JleficTBue KUAKOCTM U ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BeITamkuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInasanue ten. Boznyxomnnasanue




4.9

[IpakTrueckue padoThI:

Hccnenosanue 3aBUCUMOCTH Beca Tena B BOAE OT
00BbéMa TOTPY)KEHHOH B JKMOKOCTb YaCTH Tela.
OnpeneneHue BBITAIKUBAIOLIEH CUJIbL, AEHCTBYIOLIEH Ha
TeJNo,  NOorpyxk€éHHoe B kuakoctb.  IIposepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CUJIbL, AEHCTBYIOLIEH
Ha TeJlo B JKHUJIKOCTH, OT Macchl Tena. OmbITH,
OEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAOLIEH
CHJIBI, NEHCTBYIOLIEH Ha TENO B JKMAKOCTH, OT 00BEMa
MOTPY>KEHHON B JKUAKOCTb YaCTU TeJIa U OT IUIOTHOCTH
skuakoctd.  KoHcTpyupoBanue — apeomerpa  WiIH
KOHCTPYUpPOBaHUE  JIOAKM W ONpeAesNeHue  eé

rPy30HOaBEMHOCTH

4.10

@u3uyeckue  sABJAEHUS B IPUPOXE: BJIMSIHUE
aTMoc(epHOTrO JABJICHHS HA JKUBOU OpPTraHU3M, TJIaBaHUE

poIO

4.11

TexHuueckue ycTpoOHCTBAa: COOOLIAIOIIUECS COCYIbI,
YCTPOHCTBO BOAOMPOBOAA, THUAPABIMYECKHHA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOIITHOCTb, DHEPTHA

5.1 Mexanudeckas pabora
52 MexaHn4eckast MOLHOCTb
53 IIpocTeie MexaHU3MBL.  pblUar, OJIOK, HAKJIOHHAsS
' riockocThb. IlpaBuso paBHOBecHs pblyara
54 [IprmeHeHMe rpaBuiia PaBHOBECHS pblyara K OJIOKY
«3onmoroe  mpaBwio»  MexaHukd.  KoadduimeHnt
55 MOJIE3HOTO NENCTBUSA MEXaHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 IToTeHnmanbHas 3HEprUM Teja, MOJHATOIO Hal 3eMIen
5.7 Kunernueckas sHeprus
53 Ilonnast MexaHudeckas SHeprus. 3aKOH M3MEHEHUs U
' COXPaHEHUs1 MEXaHUUYECKOI dHepruu
5.9 [IpakTuyeckue pabOTHI:




#Hi#HPar###0npenenenue pabOTBl CHWIIBI TPEHHUS TIPU
paBHOMEPHOM [BI)KEHHUU Teja M0 TOpPU30HTAJIbHOU
nosepxHoctu. Mccnenosanue  ycinoBHHM  PaBHOBECHS
ppruara. HMsmepenme KIIJI HaxkIOHHONW MIIOCKOCTH.

HsyueHune 3akoHa COXpaHEHUsI MEXAHUYECKON SHEPTUN

duznueckrie SBJEHUS B npupoac:. pbMaru B TEJIC

5.10
YeJI0BeKa
TexHUueCcKkue yCTPOMCTBA: pblUar, TMOABWXHBIA U
5.11 HETIOJIBIIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 31€MEHThI COAEPKAHUS
pasaenaa 3JIEMEHTA
TEIVIOBBIE ABJIEHUA
OcCHOBHBIE TOJNIOKEHHUS] MOJIEKYJISIPHO-KUHETHUECKOH
61 TEOpUU CTpOEHHs Bemecrsa. Macca U pasmepsl
' Mosiekyl1.  OmbITbI, MNOATBEPKAAIOIINE  OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIAPHOKMHETUYECKOU TEOPUHN
Mopnenu  TBEPAOro, JKMAKOTO U Ta3000pasHOro
6.2 cocTosiHMH BemecTBa. Kpucramimdeckue U amopgHbIe
Tena
OOmbsicHEHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TEJ
6 6.3 HAa OCHOBE IOJIOXKEHUN MOJIEKYJIAPHOKUHETUYECKOU
TEOPUHU
6.4 CmauuBaHue U KaNWJUISPHbIE SIBJICHUS
6.5 TemnoBoe paclIupeHue U CoKaTue
66 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO ABUKEHUS YaCTHL]
67 BayTpennss saeprusi. CniocoObl HI3MEHEHUS! BHYTPEHHEH
' SHEPTHH: TEIUIoNepeaada U CopepiieHue padboTsl
6.8 Bunabl Teronepenadu: TEMJIONPOBOAHOCTh, KOHBEKIIMS,




U3Jy4eHue

KomnuuecTso TCIJIOTHI. VnenbHast TEIIOEMKOCTD

6.9
BELIECTBA
TemmmooOMeH u TeIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOro Oalanca
611 IInaBnenue u oTBepAeBaHNE KPUCTAUIMUECKUX BEILECTB.
. VY nenpHas TEmoTa MIaBIeHUs
[TapooOpasoBanne u  koHaeHcauus.  Mcmapenwe.
612 Kunenne. VYpenbHass Temora  mapooOpa3soBaHUs.
' 3aBHCUMOCTh TEMIIEPATyPbl KUIEHUSI OT aTMOC(epHOro
JaBJICHUS]
6.13 BrnaxHocTh BO3ayXa
6.14 DHeprus TOIUIMBA. Y IeNIbHAS TEIIOTa CropaHus
[Ipuamuner  pabortel  TeruoBbix — asurateneii  KITJ
6.15 TEIUIOBOTrO ABHMrarTess. TeroBble ABUraTeNd W 3allNATa
OKpY>Karollei cpenbl
3aKOH COXpaHEHUs U NpeBpallleHNs] SHEPTUHU B TEIIOBBIX
6.16
nporeccax
[IpakTHueckue padoThI:
#H#HPar###0nbITbl 0 OOHAPY)KEHUIO JEHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHMUSI.
#HHPar####0nbITl IO BBIPAIUBAHUIO — KPHCTAJJIOB
TOBAPEHHOM COJIM MJIK Caxapa.
#H#HPar####0Onbrbel Mo HAONMIOAEHUIO  TEIJIOBOTO
617 paclIipeHHsi ra30B, )KUIKOCTEN U TBEPIBIX Tel.

#Hi#Par###Onpenenenue naBleHUs] BO3Iyxa B OajuloOHe
MIMPHULA.

#HHPar###OnbIThI, TEMOHCTPHPYIOIIME 3aBUCHMOCTD
IaBJIeHNs] BO3AyXa OT ero o0béMa M HAarpeBaHWs WU
OXJIAXKIEHNUS.

#Hi#Par###] IpoBepka rUMOTE3bl IMHEHHON 3aBUCUMOCTH

IUIMHBL  CTOJIOMKA KUIKOCTH B TEPMOMETPUYECKOU




TpyOKe OT TeMInepaTypsl.

#iHPar###Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUU Tejla B PEe3yJIbTaTe TeIionepenadyn u padoTel
BHEITHUX CHIL

#iHPar###ccnenoBanue sBIEHUS TEMJIOOOMEHAa TIpU
CMEIINBAHUU XOJOIHOU U rOpsiYe BOJBI.
#iHPari#Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJIOW MpH TEMIOOOMEHe C HarpeThiM
METAJTUYECKUM LIHJTHHAPOM.

#Hi#Par###Onpenenenue  yoenbHOH — TETUIOEMKOCTH
BEIIECTBA.

#iHPar###ccnenoBanue mporecca UCTapeHusl.
#Hi#Par###OnpeneneHue OTHOCUTENBHOH — BJIAXKHOCTH
BO3/yXa.

#iHPar###OnpeneneHue yaeapbHONU TEIJIOTHI TJIABJICHUS

Jiba.

6.18

®usnyeckue sBJAEHUs B HOPUPOAE. MOBEPXHOCTHOE
HATAXKCHUE W KaANWJUIAPHBIC SABJICHHUA B TMPHUPOIC,
KpHCTAJUTBl B mpHpoze, u3nydenne ConHLa, 3aMep3aHue
BOIOEMOB, MOPCKUE OpH3bI, 00pa3soBaHUE POCHI, TYMAaHa,

WHEsI, CHeTa.

6.19

TexHudeckne  yCTPOWCTBA.  KaNmWUIIPbL, MPUMEPHI
WCIIONb30BAHUS KPUCTAJJIOB, JKUIAKOCTHBIA TEPMOMETD,
JATYUK TEeMIEepaTypel, TEPMOC, CHUCTEMa OTOIJIEHUS
IOMOB, THUTPOMETPBI, TCHXPOMETP, mapoBas TypOWHa,

ABUTaTECJIb BHYTPCHHETO CrOpaHus.

OJIEKTPUMUYECKHME 1 MAT'HUTHBIE ABJIEHMA

7.1 DnexkTpusauus Te. [IBa pona 3JaeKTPUUECKUX 3apsi0B
BzaumopeiictBue 3apskeHHbIX Ten.  3akoH Kynona

7.2 (3aBHCUMOCTD CHITBI B3aUMOZAEHCTBUS 3aPsKEHHBIX TEJ OT
BEJINYMHBI 3aPSIIOB U PACCTOSHUS MEXKIY TEJIAMH)

73 Onextpudeckoe nose. Hanpsok€HHOCTD 3JIEKTPUUECKOro

noss. IIpyHOMN Cynepno3uimMy 3JIEKTPUYECKHUX IOJeH




(Ha KQ4eCTBEHHOM YPOBHE)

Hocutenu osnexkTpuueckux 3apsaoB. DJeMEHTapHBIN

7.4 snexTpuueckuit 3apsia. Ctpoenue aroma. IlpoBogHuky u
IUBJIEKTPUKH
7.5 3aKOH COXpaHEHUs SJIEKTPUIECKOTO 3apsiaa
76 OnexkTpudeckuii  TOK.  YCIOBUSL  CyIIEeCTBOBaHUs
' 3JEKTPUUECKOro ToKa. MICTOUHUKH MOCTOSTHHOTO TOKA
JHericTBus SJIEKTPUIECKOTO TOKa (TerioBoe,
1.7 XUMHUYECKOe, MAarHUTHOE). OJIEKTPHUYECKUH TOK B
JKUIKOCTSX U razax
- Onextpudeckass uenb. Cuna TOKa. DJEKTpUUECKOe
' HaIpsKEHNE
9 ComnpoTusnenue MPOBOAHUKA. Y nenbHOE
' CONPOTHUBJICHHUE BEIECTBA
7.10 3akon OMa 1151 yqacTKa LeTH
IlocnepoBarenbHOE W MapayieIbHOE  COEOUHEHHUE
7.11
MTPOBOJTHUKOB
PaGora u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
713 DnexTpudeckne Ienu M MOTPEOUTENH 3IeKTPHUECKON
' sHepruu B ObITy. KOopoTkoe 3aMbIkaHme
[ToctostHHbIE MarHuTeL. B3anMoneincTBHe MNOCTOSHHBIX
7.14
MAarHuTOB
715 MarnutHoe none. MarHuTHoe mnosne 3eMid U €ero
' 3HaueHue AJis )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJIE SAEKTPUUECKOTrO TOKA.
' IIpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTB€ MArHUTHOrO TMOJS HA MPOBOAHUK C TOKOM.
717 DNeKTpoJABUraTeNlb MOCTOSHHOIO TOKa. Mcrmonb3oBaHue
. 3JIEKTPOABUTATENed B TEXHUYECKUX YCTPONCTBAX W Ha
TPAHCHIOPTE
7.18 Onpitel  @apanes.  SBieHue  dJIEKTPOMArHUTHOMN




uHaykuuu. Ipasuno Jlenna

DJIEKTPOTeHEPATOP. CriocoOwr MOJTyYEHUST
7.19 JJIEKTPUYECKOMN SHEPTHUU. DJNEKTPOCTAHLIUH Ha

BO30OHOBJISIEMBIX UCTOYHHUKAX YHEPTHH

[IpakTHueckue padoThI:

OnbIThl O HAOMIOACHUIO JIEKTPU3ALNN TNl HHIYKIUEH

U TIPU COMPUKOCHOBEHHH.

HccnenoBanne OeWCTBUSA 3JIEKTPUYECKOTO MOJiA  Ha

MPOBOHUKH U TU3JIEKTPUKH.

Cbopka u mpoBepka padOTBhI BIEKTPHUECKOH Ienu

MOCTOSTHHOTO TOKA.

H3smMepeHnue u peryiupoBaHUe CUJTbI TOKA.

Hsmepenue u peryiupoBaHUE HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA M HAIPSDKEHUS

Ha PE3UCTOpE.

OnbITH, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTD

3JIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA OT €ro
7.20 IUIMHBI, TJIOMAAN MONEPEYHOro CEYEHUS U MaTeprana.

IIpoBepka mpaBUsia CIOXKEHHUS HANPSKEHUH TIpU
MOCJIEIOBATENbHOM ~COEIUHEHUH JABYX PEe3UCTOpOB.
IIpoBepka mpaBusia 1Jisi CUJIBI TOKA TMPH MapajuIeIbBHOM
coennHeHUH  pe3uctopoB.  OmpeneneHune  pabOTHI
SJEKTPUUECKOr0 TOKa, MIYyIIEero uepe3 Ppe3ucTop.
OnpeneneHre  MOLIHOCTH  3JIGKTPUYECKOIO  TOKQ,
BbIIEsIEMO Ha pesucTtope. McciaenoBannue 3aBUCUMOCTH
CUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HANPSIKEHHS
Ha Herl. Onpenenenne KI1J] narpesarens. Mccnenosanue
MAardHuTHOIO BSaHMOHeﬁCTBHﬂ IIOCTOAHHBIX MArHUTOB.
I/IsyquI/Ie MAarduTHOTO MOJIA MOCTOAHHBIX MAIrHUTOB IPHU
ux oOwvenuHeHMHW W pasgeneHnn. HccnenosaHue
NEUCTBUA JIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl,  OEMOHCTPUPYIOLIWE  3aBUCHUMOCTb  CHJIBI




BSaHMOHeﬁCTBHﬂ KaTyIKU ¢ TOKOM U Maroura OT CHJIbL
TOKa W HapaBJICHUA TOKa B KATYUIKE. I/IsyquI/Ie

I[efICTBPISI MArfuTHOIO IOJid Ha MPOBOAHUK C TOKOM.

Koucrpyuposanue u A3yUECHUE paboThl
3JEKTPOIBUTATES. Hsmepenne KIIT
3JIEKTPOABUTATENbHON YCTAHOBKH. OnbITbI o

HUCCICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIUUA:
HUCCICOOBAHUC M3MEHEHHII 3HAUE€HUS H HaIrpaBJICHUA

HHAYKIUOHHOI'O TOKa

7.21

Qusnueckue SIBJICHUS B MNPUPONE. SJICKTPUUECKHE
SBJIGHUsT B arMocdepe, DIEKTPUUECTBO  JKUBBIX
OpPTaHHU3MOB, MarHUTHOE TIOJIe 3eMITH, Apeid MOJFOCOB,
POJIb MArHUTHOTO TOJISL AJISA KU3HU Ha 3emiie, TIOJIAPHOE

CHUAHHE

7.22

TexHuueckne yCTpPOWCTBA: BJIEKTPOCKOI, aMIEPMET,
BOJIbTMETp, PEOCTaT, CUETUUK BJIEKTPUUECKON SHEprumy,
3JIEKTPOOCBETHTENbHbIE ~ MPUOOPBI,  HarpeBaTelbHbIE
3IEKTPONPUOOPHI (mpumepsl), 3JIEKTpUUECKHE
MPEeIOXPaHUTENH, 3JIEKTPOMArHUT, JJEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Kon snemenTa IIpoBepsieMble 3JIEMEHTBI COEepKAHUS
pasnena
MEXAHHWYECKUE ABJIEHUA
g1 Mexannueckoe ABWKEHHME. MarepuanbHas TOYKA.
' Cucrema otcuéra
o 82 OTHOCUTETBHOCTD MEXAHUYECKOTO IBUXKEHUS
83 PaBHOMEpHOE NPSAMOIMHENHOE IBUXKEHHE
#i#Par###HepaBHOMEpHOE MPSIMOJIMHEHHOE BIKEHUE.
8.4 Cpennsis UM MIHOBEHHas CKOpPOCTb Tena Ipu

HEPABHOMEPHOM JIBUKEHHU




Y ckopeHue. PaBHOyCKOpeHHOE MPSIMOJIMHETHOE

8.5
JBUXKEHHE
8.6 #H#Par###(CBoOogHoe manenue. OnbITe! [ anumnest
#iHPar#H##PaBHOMEepHOE NBIDKEHHE IO OKPYKHOCTH.
8.7 ITepuon u vacrora obpamenusi. JIuHeiHass W yrioBas
ckopoctu. LleHTpocTpemMurenbHOe yCKOpeHHe
8.8 Ilepseiii 3axkoH HeroTOHA
8.9 Bropoii 3axon HeroTona
8.10 Tperuit 3akoH HeroToHA
8.11 #HHHPar###] [puHIMIN CyNIepIIO3ULIUN CHIT
8.12 Cuna ynpyroctu. 3akoH 'yka
#Hi#HPar###Cuna TpeHus: cuia TPEHHUsS] CKOJBXKEHUS,
513 CHUJIa TPEHMsI ITOKOs, IPYTHe BUIbI TPEHUS
###HPar###Cuna TSKECTH U 3aKOH  BCEMHUPHOTO
514 TATOTEHHsI. Y CKOpEHHE CBOOOTHOTO MaIeHUs
Hsuxenne  mmaHer  Bokpyr  Connuma.  Ilepmas
515 KOCMHUY€ecKasi CkopocTh. HeBecoMoCTh 1 nieperpysku
PaBHOBecHe MaTepuanbHON TOUKU. AOCOIOTHO TBEPAOE
8.10 TENo
#H#Par###PaBHOBecHe TBEPAOTrO Tea € 3aKPEIIEHHOM
517 oCbrO BpameHust. MomeHT cuibl LlenTp Tskectn
8.18 Hmnynsc Tena. UsmMenenne nmnynbsca. Mnynbc cUItbL
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 #iHPari#PeakTiBHOE NBUIKEHUE
821 Mexanudeckasi paboTa 1 MOIIIHOCTb
PabGora cun Tskectn, ympyroctu, TtpeHus. CBs3b
522 SHEPTHH U pabOTHI
IlorennmanbHas 3Heprust Tena, IOAHATOrO  Hax
823 MOBEPXHOCTHIO 3eMIIn
824 IloreHumanbHast SHEPruUs CKATON MPY>KUHBI
#i#Par##Kunernueckass  sHeprus.  Teopema o
525 KUHETUYECKON YHEPTUHU
8.26 #H#HPar###3aKoH COXpaHEeHUs] MEXaHUYECKOH SHEPTHH




827

[IpakTHueckue padoThI:

Omnpenesnenne CpeaHeil CKOPOCTH CKOJbXKEHHsT Opycka
WIA JABIDKEHHUS] I[IApUKAa MO HAKJIOHHOH IUIOCKOCTH.
OmnpeneneHne yCKOPeHHs TeNa MPU PaBHOYCKOPEHHOM
IBW)KEHUH 110 HAKJIOHHOW TJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH NYyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM ABI)KEHUH O€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THNOTE3Bl: €CIM TPU PABHOYCKOPEHHOM
IBWKEHUN 0€3 HavaJbHOW CKOPOCTH MYyTH OTHOCSITCS
KaK psA  HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUST CKOJIBbXKEHHS
OT CuJIbl HOpMajbHOrO naBieHus. OmnpeneneHue
ko3 uumenra Tpenus ckonbxenus. OnpeneneHue
KECTKOCTH mpyXkuHbL OnpeneneHue paboOTbl CHIIBI
TPEHUsT TIpH PABHOMEPHOM [BI)KEHHH Tela IIO0
TOPU3OHTANBHON mnoBepxHOCTH. OmpeneneHue pabOTHI
CHJIBI  YOPYrocTH  TpU  MNOombéMe  rpysa ¢
UCTIOJNB30BAHUEM  HETOABIKHOTO M TOABIIKHOTO

OJIOKOB

8.28

dusznueckre SBIEHUS B npupoac:. NMPUIUBLI U OTJIUBBLI,
JABUKCHUE IUIAHET ConneuHoi CUCTEMBI, PCAKTUBHOC

ABUKCHHUE JKUBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTPOWCTBA.  CHUAOMETP, JaTYUKU

MOJIOXKEHUs], PACCTOSIHUS U YCKOPEHUs, PaAKEThI

MEXAHHWYECKUE KOJIEBAHWA 11 BOJIHBI

KonebarenpHoe nBmkenne. OCHOBHBIE XapaKTEPUCTHKH

> Koje0aHui: IepUo/, 4acToTa, aMILIUTYAa
99 Marematuueckuit 51 MPY>KUHHBIN MasTHUKHU.
' [IpeBparuenne sHEPTrUH MPU KOIeOATETHHOM IBUKEHUN
93 3aryxaromme Kkonebanus. BbIHy)XKOeHHbIE KOJeOaHMsL.
' PesonaHc
Mexannueckue BONHBI. CBOWCTBA MEXAaHMYECKUX BOJIH.
9.4 IIpononpHble W monepeuHble BOJIHBL JJIMHA BOJIHBI U

CKOPOCTD €€ pacrpocTpaHeHus. MexaHHYeCKHe BOJIHBI B




TBEPAOM TeJe, CEHCMUYECKHUE BOJHBI

9.5 3ByK. ' poMKkOCTh U BbICOTA 3ByKa. OTpakeHUe 3ByKa
9.6 HNudpasByk u yIbTpa3ByK
[IpakTHueckue padoThI:
Onpenenennie 4acToTel W mepuona  KojeOaHuid
MaTEeMaTUYECKOTO MasiTHUKA.
Onpenenennie 4acToTel W mepuona  KojeOaHuid
NPYKUHHOTO MasiTHUKA
97 UccnenoBanne 3aBHCUMOCTH  Iepuona  KoseOaHHi
' MOJBELIEHHOT0O K HUTU TIpy3a OT JMAJUHBI HUTHU.
UccnenoBanne 3aBHCUMOCTH  Iepuona  KoseOaHHi
NPYKUHHOTO MasiTHHUKa OT Macchl rpysa. Ilposepka
HE3aBHCUMOCTH nepuoaa KoeOaHui rpysa,
MOJIBELIEHHOTO K HMTH, OT MAcChl Ipy3a U >KECTKOCTHU
npy>XuHbL. M3Mepenne yckoperust CBOOOIHOTO MaieHus
duznuyeckue SABJIEHUs B MPUPOJE. BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPACEHUE, CEHCMUYECKUE BOJIHBI,
L[yHaMH, 3X0
90 TexHudeckne yCTPONCTBA. 3XOJIOT, WCIOJb30BAHUE

yJIBTPA3BYyKa B OBITY M TEXHUKE

10

OJIEKTPOMAI'HUTHOE I10OJIE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

DNIeKTPOMarHuTHOE MoJje. DJNEeKTPOMAarHUTHBIE BOJIHBI.

1ol CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 ITkana 31€eKTPOMAarHUTHBIX BOJIH

103 OnexkTpoMarHuTHasi npupona csera. CKOpoCTh CBeTa.

' BomHOBBIE CBOICTBA CBETA

[IpakTHueckue padoThI:

104 HsyueHnne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBEO MOOMJIBHOTO TenedoHa
dusuueckue SBICHUS B NPUPOAE. OHOJOrHMYecKoe

10.5 NENCTBHE BUIUMOTO, yIbTPadHONETOBOTO 51
PEHTre€HOBCKOIO U3JIy4eHUN

10.6 Texnuueckue YCTPOMCTBA! HCIIOJIb30BaHUE

SJICKTPOMArHUTHBIX BOJIH AJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas monensb cBeta. UCTOUHMKHU CBETA
11.2 IIpsamonuHelHOe pacnpOCTPAHEHUE CBETA
13 OTtpakenue ceeta. [lmockoe 3epkano. 3aKOH OTPasKEHUsI
' cBeTa
114 [Ipenomnenne cBera. 3aKOH TPEJIOMIICHUS] CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xon nyyel B IMH3€
116 Ontrnueckast cucreMa ¢oroamnnapara, MHUKPOCKONa H
' Teneckomna
117 I'mas3 xak ontudeckas cucreMa. bausopykocTts u
' JaJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B cnekTp. OmnbiTel HeroTOHA.
' CrnoxeHne crieKTpasibHbIX IBETOB. Jlucnepcus ceera
[IpakTHueckue padoThI:
#iHPar###ccnenosanue 3aBUCUMOCTH yria
OTPa’KEHHsI CBETOBOTO JIy4a OT yrJja MaJeHusI.
#Hi#Par##3yueHne  XapakTepUCTHK — HU300pasKeHHs
npeaMeTa B INIOCKOM 3epKalie.
#iHPar###ccnenosanue 3aBUCUMOCTH yria
NPEJOMJICHHSI CBETOBOIO Jiyda OT yIJla TajJeHus Ha
19 IpaHHIE «BO3AYX — CTEKJIION.
' #i#Par## lonyuenne M300pakeHUH C  MTOMOIIBIO
cOOUparoIIe JTMH3HI.
#Hi#Par##Onpenenenne (QOKyCHOro pacCTOSHUSL |
ONTUYECKOH CUJIBI COOMpArOIEel TNH3BL
#H#HPar####0nbITel 10 Pa3IOKEHUIO OeNoro ceeTa B
CHIEKTP.
#H#HPar####0nbITbl 10 BOCIIPUATHIO IIBETA IPEAMETOB
npU UX HaOJFOIEHUH Yepe3 LIBETOBbIC (PUIBTPHI
dusuueckue sBNeHUs B npupoze: 3arMenus CojHua u
11.10 JIyHbl, 1[BETA TEJ, ONTUYECKUE sIBIIEHUS B aTMocdepe
(uBet HEOa, pedpakius, paayra, MAPaK)
11.11 Texnuueckue YCTPOWCTBA: OUKH, MIEPUCKOTI,




¢doToanmnapar, ONTUIECKHUE CBETOBO/IbBI

12

KBAHTOBBIE ABJIEHUA
121 Omneiter Pesepdopna u ruraHeTapHash MOAENb aToMa.
' Mopnens atoma bopa
129 Hcnyckanue u mnornoimeHue cBera atomMoM. KBaHTBL
' JIuHelyaTeie CIEKTPHI
12.3 PaguoaktuBHOCTE. Anbha, O€Ta- 1 raMMa-u3JTyYeHUs
124 Ctpoenne aromHoro sapa. HykinonHas Mopenb
' aTOMHOTO siapa. M3otomnbl
195 PanuoaktuBHble npeBpaineHus. llepuon nomypacnana
' aTOMHBIX sI7iEp
126 SnepHble peakiuu. 3aKOHBI COXpPaHEHMsI 3apsiAOBOTO U
' MAacCOBOTO YHCEN
12.7 DHeprusi CBsi3U aTOMHBIX siaep. CBA3b MacChl U SHEPTUU
123 Peaxiiuu cunTesa u neneHus siaep. McToOuHUKY SHEpruu
' ConHua u 38637
129 HAnepHas sHepretuka. JlelcTBUEe — paaUOaKTHUBHBIX
' U3JIy4€HHUI Ha KUBblE OPraHU3Mbl
[IpakTHueckue padoThI:
Habmonenne CruiomHbBIX W JIMHEHYATHIX  CHEKTPOB
U3JTy4EeHUs].
12.10
Hccnenosanue TpekoB: HM3MEpPEHUE 3HEPTHMM HYaCTHULIBI
10 TOPMO3HOMY Ty TH (TI0 poTorpadusim).
Usmepenne pagnoakTUBHOTO (oHa
dusnueckue sBIEHUS B NPUPOAE. €CTECTBEHHBIN
parMOaKTHUBHBIN ¢om, KOCMHUYECKHe Jy4H,
12.11 PaIUOAKTUBHOE W3JYYEHUE NPUPOAHBIX MHHEPAIIOB,
JNENUCTBHE PAJUOAKTUBHBIX W3JIYyYEHHH HA OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOIL,

WHIVBHyaJIbHBINA NO3UMETD, KaMepa Bunbcona




MPOBEPSEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMPOBEPSIEMOT0
TpeboBaHUS

IIposepsiemble TpeGOBAHUSA K MPeIMETHBIM pe3yJbTaTaM
0a30B0OTr0 YPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 001ero odpasosanusi Ha ocHose PI'OC

Ilonnmanue ponu  PU3MKM B HAYYHOH  KApTHHE  MHPA,
c(OpMUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHON CBSI3U
U TI03HABAEMOCTU SIBIEHUH MNPUPOABI, O PpOJM 3SKCIEpPUMEHTa B
¢usuke, o cucremooOpasywoiied poau (UMK B Pa3BUTHHU
€CTeCTBEHHbIX HAyK, TEXHHKH M TEXHOJNOTHH, 00 3BOJIOLHH
¢u3nYeckux 3HAHWH U UX POJH B LEJIOCTHOH €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJANE POCCHUICKMX W 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHUEC TCXHUKU U TEXHOJIOTUH

3HaHUS O BHMJAX MaTepuu (BEIIECTBO W TMOJIE), O IBUKEHHUU Kak
croco0e CyIIeCTBOBaHUS MaTePHH, 00 aTOMHO-MOJIEKYJIIPHOIN TeOpUHU
CTPOCHHUSI BELIECTBA, O (PU3UUECKOH CYIIHOCTU SIBICHUH NPUPOIBI
(MEXaHMYEeCKNX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAHTOBBIX);
YMEHHUE Pas3InyaTh sBJICHU 110 ONMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBICHHE;
YMEHHE PacIO3HABaTh MPOSBICHNE M3YYEHHBIX (PU3MUECKUX SBICHUH
B OKpY)KalOIleM MHpe, BBIACISS] HX CYIIECTBEHHBbIE CBOHCTBA

(mpu3HaKM)

Bnagenue ocHOBaMHM MOHSTUMHOIO amnmnapara M CHUMBOJUYECKOTO
si3bIKa (PU3UKM U WCTMOJIb30BAHUE WX JUISl pelieHus] y4eOHBbIX 3amad;
YMEHHE XapaKTepu30BaThb CBOHCTBA Tei, (PUIUYECKUE SIBICHUS W

MPOLIECCHI, UCTIONB3YsI PyHAAMEHTAIbHbBIE U SMITHPUYECKUE 3aKOHBI

VMeHne OnuchIBaTh HU3YUCHHBIC CBOMCTBA TeI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

UCTIONB3Ys (PU3NIECKUE BETMIHMHBI

BrnameHue OCHOBaMH METOMOB HAyYHOTO TMO3HAHUA C YYETOM
coOmronenust mpaBwl Oe30macHOro Tpyaa: HabmoaeHue Gpusndeckx
SIBJIEHUM .

YMEHHE CaMOCTOSITENIbHO COOMPaTh HKCIEPUMEHTATIBHYIO YCTAaHOBKY




U3 JaHHOTrO HaOopa oOOpYyIOBaHMS MO WHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3aIHCHIBATD €0 PE3YJIbTAThI, (POPMYIHPOBATH BHIBOABI,
NPOBENEHUE MPSIMBbIX U KOCBEHHBIX M3MEPEHUN (PU3NUECKUX BEIHYHH:
YMEHHE IUIAHUPOBATh HM3MEPEHUs, CAMOCTOSTEJIbHO COOUpaTh
SKCIIEPUMEHTAIPHYI0  YCTAaHOBKY TI0 HMHCTPYKLWH, BBIYUCIATD
3HAYEHHE BEJIMYMHBI M aHAJIM3MPOBATH MOJYYECHHBIE PE3YJIbTaThl C
y4€TOM 3aJaHHON MOTPELIHOCTH PE3YyJIbTaTOB U3MEPEHUI,
NPOBENEHUE  HECIOXHBIX  3KCHEPUMEHTAIbHBIX  HCCIICAOBAHUI,
CaMOCTOSITENIPHO ~ COOMpPATh 3KCIEPUMEHTAJBHYI0 YCTAHOBKY H
NPOBOAUTH  MCCIEAOBAHHE IO  HMHCTPYKLUH,  IPEICTABIATH
NOJIyYE€HHBIE 3aBHCUMOCTH (DPU3MYECKUX BEJIMYUH B BHAE TAaONUL U
rpadMKOB, YUYUTHIBATH MOTPELUTHOCTH, AEIATh BHIBOJBI IO PE3yJIbTaTaM

HUccjaeaoBanus

[TonnMaHue  XapakTepHbIX  CBOWCTB  (pu3MuecKkux  Mopenei
(MaTepuanbpHas TOUKa, aOCOJIOTHO TBEPAOE TEJIO, MOAENIU CTPOSHHS
ra3soB, JKHJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENIb aTOMa,
HYKJIOHHasl MOJIEb aTOMHOTO siipa) M YMEHHE NPUMEHSTh UX IS

0OBSICHEHUST (PH3UUECKUX MPOIIECCOB

Ymenne oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM
4YuCle U B KOHTEKCTE€ CHUTyallMii MNPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABJIATh NPUYNHHO-CIEACTBEHHBIE CBI3H U
CTPOHUTDH OOBSCHEHHE C OMOPOH Ha M3y4YEHHbIE CBOWCTBA (PU3MUECKUX

ﬂBHeHHfI, (1)I/ISI/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTU U MOACIH

YMmenne pemarb pacuéTHele 3amaun (Ha Oaze 2 — 3 ypaBHeHHi),
UCTIONB3YySl 3aKOHBl W (OPMYJBI, CBsI3BIBAIOLINE  (pu3HuecKue
BCJIMYMHBI, B YaCTHOCTH, 3allUCBIBATH KPATKOEC YCJIOBUE 3aJadvu,
BBISIBJISIT HENOCTAIOLINE JaHHBbIE, BHIOMPATH 3aKOHBI M (POPMYJIBI,
HEOOXOIUMBIE ISl €€ PEIIeHUs], HCIOIb30BaTh CIIPABOYHbIE AHHBIE,
npoOBOAUTDH paCLIéTbI U OLCHUBATHh PCATUCTUYHOCTL MMOJIYYCHHOTI'O
3HaueHHs (PU3MUECKON BEJIMYUHBI, YMEHUE OIPENeNATh Pa3sMEePHOCTh

(u3N4IEeCKOI BETMUNHBL, MTOTy4YEeHHON TPU PEIIeHUH 3a]a41

YMeHHe XapakTepu3oBaTh MNPUHLUINBI OEUCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM 4YHUCJI€ OBITOBBIX NMPUOOPOB, M MPOMBIIIIECHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO UX OMUCAHUIO, UCIOJb3Ysl 3HAHUS O

CBOWCTBaxX (PU3MUECKUX SBICHUH H HeoOXxomumble (U3MUECKHE




3aKOHOMEPHOCTH

10

YMeHHe WCNONb30BaTh 3HAHUS O (U3HYECKHX SIBICHHAX B
MOBCEAHEBHON JKM3HM U1 oOecriedeHuss O€30MacCHOCTH  IPH
oOpamennn ¢  ObITOBBIMH  mpuOOpaMH M TEXHUYECKUMHU
yCTPOHCTBAMM, COXPAHEHHUS 30pOBbSI W  COOJIONEHUS HOPM
SKOJIOTUYECKOrO IOBENEHUs] B OKpYXKarolleHd cpene, MOHUMaHHe
HEOOXOIMMOCTH TMPHUMEHEHHs NOCTHKEHUH (DU3MKH U TEXHOJOTHM

11 PaliMOHAJIbHOTO MPUPOIONOIb30BaAHUS

11

OnbiT momcka, TpeoOpa3oBaHUsT W TPeNCTaBieHHs WH(OOpMAIUU
(U3MUECKOTO CONEp:KaHUsS C HCIONBb30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOIUI, YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJly4YeHHOW WH(OpPMAIMK HAa OCHOBE WMEIOIINXCS 3HAHUNA U
OOMOJIHUTENbHBIX ~ HMCTOYHUKOB, YMEHHWE  HCIOJb30BaTh  MpPHU
BBITIOJTHEHUH YYeOHBIX 3a[aHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATyPy
(U3MUECKOTO CONepIKaHUs, CIPABOYHBIE MAaTePHUAJbI, PECYPChl CETU
HartepHer; BnageHue Oa30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUs
uHPOpMALMK W3 ONHON 3HAKOBOH CHCTEMBbI B JPYIYI, YMEHHE
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOINEHUS Ha

OCHOBC I/IH(bOpMaLII/II/I U3 HECKOJBbKHUX MCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIposepsieMblii 21eMEHT COAEPKAHHS
1 MEXAHHWYECKHUE ABJIEHUA
n Mexanuueckoe nBukeHue. MarepuanpHas Touka. (Cucrema  oTcuéra.
OTHOCUTENBHOCTD ABH)KEHUS
PaBHOMepHOEe 1 HepaBHOMepHOe nBIkeHue. CpenHsist ckopocTb. Popmyna s
1.2 BBIYUCIICHHS CpEeIHEH ckopocTu: v = S/t
PaBHOMepHOE NpSIMOJIMHENHOE NBM)KEHHE. 3aBUCHMOCTb KOOPIMHATHI Te€la OT
BPEMEHH B CIy4dae paBHOMEPHOIO MPSMOJIMHENHOrO IBUKEHUS:
13 (1) =x, +ut
I'padukn 3aBHCUMOCTH OT BPEMEHM Ui TPOCKUHUU CKOPOCTH, MPOESKLIHH
nepeMelleHns, IyTH, KOOpAMHATBI IPH pPaBHOMEPHOM MPSMOJIMHEHHOM
IBUKEHUU
3aBUCUMOCTb KOOPIMHATBl Teja OT BPEMEHM B CJydyae pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOT O ABM)KEHUS:
2
Dopmynbpl 1y NPOEKLUUH MepeMelleHMs], MPOEKIUU CKOPOCTH U MPOEKLHH
YCKOpPEHUs MPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU!
1.4 O=vy, t+a,- L
= S =y, T+a, 5
Ux('r) =Up, T4, -1,
a (f)=const,
v, — Uy, =2a,s,
I'padukn 3aBHCHUMOCTH OT BpPEMEHH sl TMPOEKLIUH YCKOPEHHS, MPOEKLHH
CKOPOCTH, MPOEKLUN MepeMeLIeHNs, KOOpPAUHATBHI MpPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM ABM)KEHUN
CBobonnoe mapeHue. @opMyIibl, OMHMCHIBAIOINE CBOOOAHOE MAIeHHE Teja IO
L3 BEPTUKANHN (IBMKEHHE TeJla BHHU3 HJIM BBEPX OTHOCUTENIBHO TIOBEPXHOCTHU

3emin). ['padukm 3aBUCUMOCTH OT BPEMEHH [UIsI TNPOEKLUUH YCKOPEHMS,




NpoCKUMHN CKOPOCTU W KOOPAUHATHI TIIPpU CBO6OI[HOM naacHuu Teja I10

BEPTUKATIU

CkopocTh paBHOMEPHOTO [BIJKEHHUS Teja IO OKpyxkHocTu. Hampasnenue
CKOPOCTH.
DopMyna Ay BBIUHUCIEHUS CKOPOCTU 4e€pe3 paauyC OKPYXKHOCTH U MEPUOX
obpartneHust:

2nR

T

b=

LlentpocTtpemurenpHoe yckopeHue. HampasieHue LEHTPOCTPEMUTENBHOTO

ycKopeHusi. Popmyia 111 BBIMUCICHUS] YCKOPEHUS

1.6
2
) v
W=g
dopmya, CBSI3BIBAIOLIAS TIEPHOM U YACTOTY OOpaIleHus:
V= 1
T
Macca. IInotHocTh BewmecTsa. @opmyJia s BEIMUCIEHUS MIJIOTHOCTH!
Lo m
1.7 7
1.8 Cuna — BekropHas pusnueckas senuunHa. ClioskeHHe CUIT
1.9 SBnenue nnepuun. llepsslii 3akoH HeroTOHA
Bropoii 3akon HeroToHa!
F=m-a
1.10
CoHanpaBlieHHOCTb BEKTOPa YCKOPEHUs Tella U BEKTOpa CUJIbL, AeHCTBYIOLEeH Ha
TEJIO
Bzaumopericteue ten. Tperuii 3akoH HeroToHa:
111 Fy==Fis
. TpeHue nokost u TpeHue ckoibxeHus. Popmyna 1 BBIMUCIEHUS] MOIYJISL CHIIbI

TPEHUSA CKOJILXKCHUA!




1.13

Hedopmarust Tena. Ynopyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA!

L My -,
F f— f_]r - '—_|—
R
Cuna tsxecTH. Y ckOpeHHne CBOOOIHOTO IMaeHus.
CI)opMyna JJIA BBIYUCJICHUA CUJIBI TAXKECTU BONIM3H MOBEPXHOCTHU 3emiun:; F = mg.
JBuxkenue nianet Bokpyr Connua. [lepBast kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

HUmnynbe Tena — BeKTOpHas (pr3nyUecKasi BETUYUHA.
p=mi

Hmnynec cucremsl Ten. MU3MeHeHne umnyibsca. MMnynasc cuiibl

1.16

3akoH COXPAaHECHUA UMITYJIbCA AJIA SaMKHYTOﬁ CHCTEMBI TCJI.
D=0+, U, =const

PeakTuBHOE nBUKEHUE

1,17

Mexannueckas padota. @opmynia st BBIYUCTEHUS paObOThI CHJIBL:

A=F5oosct

Mexanuueckast MOIIIHOCTD:

=2
I

1.18

Kunernueckas u NMOTCHLUUAJIbHAA SHEPTUA. CDopMyJIa JJI1 BBIYUCJICHUA

KUHETUYECKON SHEPTHHU:

mu”~

i

Teopema o0 kuHeTHUECKON SHEPrUU. POpMyJa I BBIYUCICHHs OTEHIUMAIBHON




SHEPruu TCja, NOAHATOTO

Hax 3eMIIEN:

E_ =mgh

1.19

MexaHnuyeckast SHeprusi:

E=E,+E,
K P

3aKOH COXpaHEeHUs] MexaHu4eckol sHepruu. Popmyia s 3aKOHA COXPaHEHUs

MEXaHUYEeCKOI SHEePTUU B OTCYTCTBHE CUJI TpeHUs: [/ = const.

IIpeBpamienne MeXaHN4YECKON SHEPTUU IPU HAJIUYUU CUJIbI TPEHMUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABIIIO» MEXAHHUKH.
Pruar. Mowment cuier: M - F1.

YcinoBue paBHOBECHS pblyara:
M, + M, +..=0
IMoasw:xubIH 1 HentoaBIKHBIN O10ku. KIT/] mpocThIX MEXaHHU3MOB,

TI — ‘41:[31'.[33523.3
‘iﬂI'IHHEEEaH

1.21

JlaBrneHue TBEPAOrO TENA.

DopMya 7151 BBIYMCICHUs JAaBJICHUs TBEPIOrO TeNa:

_F
p__s-'

JlaBnenue raza. ATMoc(epHOe JaBlieHHE.
rI/II[pOCTaTI/ILIeCKOG AABJICHUEC BHYTPH KUIKOCTHU.

CDopMyna AJist BBIMUCJIICHUA JAaBJICHUSA BHYTPU JKUAKOCTH!

p=pgh+p_,

1.22

3axoH Ilackans. I'uapaBnuyeckuil npecc

1.23

3akoH Apxumena. Dopmyna s OINpeneieHHs] BbITAJKHUBaOIen

JNENCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUAKOCTD WM Ias3:

F_-p_ =pgV

Vcaosue nnapanus tena. Ilnapanme CYAOB MU BO3yXOILIaBaHUEC

CHUIIBI,




1.24

Mexanuueckue KojeOaHus. AMIUIMTYA, NEPUOJ W HacToTa KojeOaHH.

Dopmya, CBA3BIBAIOLIAS YACTOTY U MEPUOJ KOIeOaHHI:

1

V==

T

1.25

Marematnueckuii W TPYXKUHHBIA MasTHUKH. [IpeBpainenue sSHepruu mnpu

KOJIe0aTeIbHOM IBUXKEHUU

1.26

3aryxatomue kojebanus. BeiHykneHHble konebaHms. Pesonanc

1.27

MexaHn4eCKHe BOJIHBI HpOI[OJ'IbeIe " TNONEPCUHBbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHEHHsI BOJIHBI

Ah=v-T

1.28

3Byk. I'poMkocTe U BbicoTa 3Byka. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHHULE

nByx cpen. MH(pa3Byk 1 yapTpa3Byk

129

Ipaxmuueckue padomoi

Hsmepenne cpenHeil MIOTHOCTH BELIECTBA, aAPXHUMENOBOU CHIIBI, KECTKOCTH
NPYKUHBL, KO3(PQUIHEHTa TPEHUS] CKOJBXEHUs, padOThl CHJIBI TPEHHS, CHIIBI
VOPYTOCTH, CpeIHeHd CKOPOCTH IBIXKEHHSI OpycKa MO HAKJIOHHOW IIOCKOCTH,
yCKOpeHUs OpyCka NpW IBIKEHUH TO HAKJIOHHOW TUIOCKOCTH, YaCTOThI U
nepuona KoJeOaHuil MaTeMaTHYECKOrO MasATHUKA, YaCTOTBlI U TICPUOAA
KOJIe0aHUI MPYKHHHOTO MAasITHUKA, MOMEHTA CHJIbI, AEHCTBYIOILIErO Ha phIYar,
paboThl CHJIBI YIPYrOCTH TPU TOABEME TpPy3a C MOMOIIBI0 HEMOIBIIKHOTO
Os0Ka; paboThI CHIIBI YIPYTOCTH NPHU MOABEME IPy3a C MOMOIIBIO MOJBUKHOTO
6oka.

HccrnenoBaHue 3aBUCHMOCTH apXUMENOBOH CHIIBI OT 00BEMa MOTPY)KEHHOM
HaCTHu Te€Jila 1 OT IUIOTHOCTH KUIAKOCTH, HE3aBUCHUMOCTH BbITaHKHBaIOHleﬁ CHIJIBI
OT MACChI TE€Jia, CUJIbI TPEHUSA CKOJIBXKECHUS OT CUJIBI HOPMAJIbHOTO JAaBJICHUA U OT
pOAa MOBEPXHOCTH, CHJIbI YIIPYTOCTH, BO3HHUKAIOIIEH B MPYXKUHE, OT CTENEHU
nedopmanuu Mpy)KUHBL, YCKOPEHHUs] OpycKka OT yrijla HaKJIOHA HAIpPaBIISIOIIEH;
neprona (4acToThl) KOJEOAHUI HUTSHOTO MasiTHHKA OT JJIMHBI HUTH, TIEPUOAA
kosnebaHul MPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a W KECTKOCTH TIPY>KUHBI,
HCCIIEIOBAHNE HE3aBHCUMOCTH Meproaa KoyieOaHWH HUTSHOTO MasTHUKA OT

Maccel rpy3a. [IpoBepka ycinoBust paBHOBeCHsI prlyara

1.30

Qusuueckue sA6IeHUA 6 NPUpooe: TIPUMEPBl ABIDKEHHS C  Pa3IHYHBIMU
CKOPOCTSIMH B JKUBOW U HEKMBOU MPUPOAE, AEHCTBUE CUIIbI TPEHUS B IPUPOLE U

TEXHUKE, TMPUIUBbI W OTJUBBI, ABUKCHHUEC IIJIAHCT ConHeuHoi CHUCTEMBI,




PEaKTUBHOE JBHKEHUE JKUBBIX OPTaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHHE
aTMOC(pepHOrO [MaBJICHHS HA JKUBOW OPraHW3M, IUIABaHWE PBIO, BOCIPHUATHE

3BYKOB KMBOTHBIMH, 3CMJICTPACCHUCE, celicMUYeCKHe BOJIHBL, HYHAMH, 3XO

Texnuueckue ycmpoiicmea: CHUIOMETpP, NATYUKH TOJOXKEHUS, PACCTOSHUS H
YCKOpEHUs, IUHAMOMETp, TMOAIIUIHUKY, PpAaKeTbl, pblyar, MOJABWXKHBIA U

HGHOI[BPI)KHBIP'I 6J'IOKI/I, HAaKJIOHHAasd IIJIOCKOCTb, MPOCTbhIC MCXAaHU3MbI B 6bITy7

131 coolmaromuecss COCy/bl, YCTPOWCTBO BOAOIPOBOAA, THAPABINYECKHHA Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEpP, TOPLIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCTIOJIb30BaHHE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITVIOBBIE ABJIEHUA
OcCHOBHbIE  TOJIOKEHUS]  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUS

2.1 BeIecTBa. Momenu TBEPAOTro, JKUAKOTO B Ta3000pa3sHOr0 COCTOSIHUN BEIeCTBA.
Kpucrammyeckue u amopgHbIe Tesa

5 JBuokeHne dvactull BemiecTBa. CBA3b CKOPOCTH ABWXKEHHUsS YacTULl C

' Temneparypoil. bpoyHosckoe neukenue, uddysus

23 CmauuBaHue U KanWUISIPHbIE sIBIEHUS

24 Tennosoe pacminpeHue u cxaTue

2.5 TennoBoe paBHOBECHE

3.6 Baytpennsist sHeprusi. PabGora m Teruomepenada Kak CriocoObl HM3MEHEHUS

' BHYTPEHHEN SHepruu

2.7 Buae! Tennonepenauu: TEMIONPOBOJAHOCTb, KOHBEKLUS, U3JTy4ECHHE
Harpesanne wu oxnaxnenue ten. KoandecTBo  TemioTel.  YaesnbHas
TEIUIOEMKOCTBD!

2.8 ; .

O=cmlt,—t,]
3aKOH COXpaHEHUs 3HEPrMM B TEIUIOBBIX IIpOLleccax. YpaBHEHHME TEIUIOBOTO
Oananca:

2.9
9 +0,+.=0
Hcnapenne u konaeHcauusi. M3MeHeHue BHYTPEHHEH SHEPrUM B MpPOLIECCE

T ucrapenust U koHneHcaumu. Kunenme sxkupgkoctu. VYaenbHas — TemioTa

' napoobpaszosanus: L = O/m

2.11 BnaxxnocTs BO3nYXA




IlnaBnenne u kpucrauszauusi. I3MmeHneHue BHYTpEHHEW OSHEpPruu IpHU

MJIaBJICHUKU U KPUCTAJIJIM3allUH. VnenpHasi TENI0Ta MJIABJIECHUS

2.12 .0
r=—
m
BHyTpeHHss 5Heprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPAHUS TOILINBA:
2.13 q=0m
2.14 Ipuaumner paboTer Termosbix asurateneil. KI1/1 reruioBoro aeurarens
lIpaxmuueckue pabomot
Hsmepenune yaeapHON TEIIOEMKOCTH METAJUIMYECKOro LWIMHIAPA, KOJIUYECTBA
TEIUIOTHI, TOJYYEeHHOTO BOAOH KOMHATHOH TeMmmeparypsl (QUKCHPOBAHHOM
MacChl, B KOTOPYHK) OINYyIIEH HArpeTblil LWINHAP, KOJWYECTBA TEILIOTHL,
2.15 OT@HHOI'O HAarpeTbIM LMJIUHAPOM, MOCJE ONYCKAaHWs €ro B BOAY KOMHATHOW
TEMIIEPaTypbl, OTHOCUTEIbHON BJIAXKHOCTU BO3AYyXa, YAEJIbHOH TEIIOTHI
nnaBieHust Jbaa. lMccnenoBaHwe W3MEHEHUsT TeMIEpPaTypbl BOABL  IIPH
Pa3JIMYHBIX YCJOBHSX, SIBICHHS TEIJIOOOMEHA NMPU CMELIUBAHUM XOJOJHOH U
ropsitdeil BOABL, poLiecca HCapeHust
Quszuueckue asneHus 6 npupooe: TIOBEPXHOCTHOE HATSIKEHHE M KaIMJUISIPHBIE
2.16 SIBJICHUSI B TPUPOJE, KPUCTAIUIBI B mpupone, uznydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUe POCHI, TYMaHa, HHEs, CHEra
Texnuueckue ycmpoiicmea: KanuuIspbl, IPUMEPhl NCIOJIb30BaHUS KPUCTAIIJIOB,
e JKUAKOCTHBIM TEPMOMETP, AATUYHUK TEMIEpaTypel, TEPMOC, CUCTEMA OTOILIEHUS
' JOMOB, TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOMHA, IBUraTeilb BHYTPEHHETO
cropanusi
3 OJIEKTPOMATHUTHBIE ABJIEHWA
3.1 DnexTpuszanus Tea. [Ba Buna 3JeKTPUIECKUX 3apsa0B
32 BzaunmoneticTeue 3apsokeHHBIX Ten. 3akoH Kynona
33 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsaaa
o Onextpuueckoe mnose. HanpsokéHHocTh snexktpudeckoro mnons. IlpuHnun
' CYNEPIO3UINHN 3JIEKTPUIECKHUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
a5 Hocurenn onexktpuyeckux 3apsAnoB. JlelcTBUE 3JIEKTPUYECKOrO TMOJsA Ha
' 3JEKTpUYeCcKue 3apsAnbl. IIpOBOOAHUKY U U3 IEKTPUKH
3.6 IMocrosinubIi snekTpudeckuil TOK. JeicTBus snekTpudeckoro Toka. Cuna Toka.




Hanpsioxenue.
I=qt, U=A44q

DJIeKTpUUecKOe CONPOTUBIIEHHE. Y AeNIbHOE JIEKTPUUECKOE COIIPOTUBIIEHUE:

3.7 R=pl/'§S
3 8 3axon Oma 1 yuacTka ayektpudeckoit uenu: / = U/R
IlocnenoBarenbHOE COENIMHEHNE TPOBOJHUKOB:
- TT=T7T T- R—
I]. :I'}. '[.-' —'[;'1 _'[.-'-}. R—Rl _R‘.\
39 ITapannenbHOE COeIMHEHNE NPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;il=1+1:R=—.
ST ST 2
CwMmelanHble COeIMHEHMS TIPOBOJHUKOB
5. 1 Pabota u momHoCTh 351ekTpUdeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenua:
2
3.11 QO=I"-R-t
. Oneir Opcrena. MarHutHOe Moje MNPsSIMOrO INPOBOAHMKA C TOKOM. JIMHuuM
MarHMTHON MHIAYKLUU
5 19 MaruutHOe mNOJ€ MOCTOSHHOIO MAarHuta. B3auMoaencTBHe NOCTOSHHBIX
MarHuToB
3.14 JleficTBe MarHUTHOTO NOJIA HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. Asnenue snekTpoMarHuTHON nHAyKLUuu. [1pasuino Jlenna
Ipaxmuueckue pabomot
HUsmepenne  3IEKTPUYECKOTO  CONPOTUBJICHHS  PE3UCTOPA;  MOLIHOCTH
3IEKTPUUECKOTO TOKA; pabOTHI SJIEKTPUIECKOTO TOKA.
3.16 Hccnenosanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B MPOBOJHUKE

(pe3ucTophl, TAMITOYKA), OT HAMPSDKEHHUS] HA KOHIIAX MPOBOJHUKA, 3aBUCUMOCTHU
CONPOTHUBJIEHHS OT JIMHBI MPOBOAHUKA, TUIOLIAJIA €r0 MONEPEYHOTO CEUEHUs U

YACJIbHOTO COIIPOTUBJICHUA.




HpOBepKa npasujia i SJICKTPUUCCKOTO HAIIPSAXKCHUA MPU MOCJIEIOBATCIIbHOM
COCAUHCHUHN IIPOBOAHUKOB, IIpaBUjla HJA CHUJIBI SJCKTPUYCCKOrO TOKa TIIpU

napajIeIbHOM COeAMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quszuueckue s6neHUA 6 NPUpoOe: HIEKTPUUECKHE SIBICHUA B aTMocdepe,

3.17 3JIEKTPUUECTBO *KMBBIX OPraHU3MOB, MArHUTHOE TOJie 3eMid, Apeid Mmomocos,
POJIb MArHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUsTHUE
Texnuueckue ycmpoiicmea: 3JEKTPOCKOI, aMIEpMETp, BOJBTMETP, PpeocTar,
CUETYMK  JJIEKTPUYECKOW  SHEPTUH,  3JIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNIbHbIC 3JIEKTPONPUOOPHI (mpumepst), BIIEKTPUUYECKHE
NPEIOXPAHUTENH, DBJEKTPOMArHuT, »3JEKTPOJABUraTeNb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DnexkTpoMarHuTHble BOJHBL [11kana 31eKTpOMarHuTHBIX BOJH
3.20 JlyueBas mozenb ceta. lIpsMonnHEHOE pacpOCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus csera. [1nockoe 3epkano
3.22 IIpenomnenue ceera. 3aKOH MpPEIOMIIEHUS CBETa
3.23 Jucnepcus ceera
324 Jlunsza. Xon nyueii B nuH3ze. PokycHOe paccTosiHMe JUH3bL. OnTHYeckas cuia
. aunsel. D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. Onrudeckue mpudOpPsHI
Ipaxmuuecxue padbomoi
#iHPar##ilIsMepeHne ONTHYECKOW CHJIBI coOuparomei JHH3BL, (POKYCHOTO
paccTosiHus cobuparo1eli JIMH3bI (1I0 CBOWCTBY PaBEHCTBA Pa3MEpPOB MpenMeTa U
H300paKeHHs, KOTZla MPEeIMET PACIOJIOXKEH B ABOWHOM (POKyCe), MOKa3aTess
3.26 MIPEJIOMIIEHUS CTEKJIA.
#iHPar##i#lccnenoBanue CBOWCTBA W300paXKEHMUsI, MOJYYEHHOTO C MOMOIINBIO
cobuparomell JIMH3bL, W3MEHEHHs (POKYCHOrO PACCTOSHHS ABYX CJIOXKEHHBIX
JIMH3, 3aBUCHMOCTH YIJIa MpPEJOMJIEHMs] CBETOBOIO Jiyda OT yrjla MajeHHs Ha
rpaHuLe «BO3AYX — CTEKIJIO»
397 Qusuueckue senenuss 6 npupooe: 3atmenns Connua u JlyHbl, 1Bera Tedn,
' onTu4eckue siBjeHus B atMochepe (et Heba, pedpakius, paayra, MAPaK)
398 Texnuueckue ycmpoiicmeq: O4YKHM, TIEpUCKOI, (OTOoAmNmapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBGLIE ABJIEHWA
4.1 PamuoakTuBHOCTh. Ajbha-, OeTa-, ramma-usnydenus. Peakuuu anbda-u Oera-




pacrana

42 OmnsriTel Pesepdopaa o paccesHuro anbga-vactuu. [lnanerapaas Moaenb aToma

43 Coctas atomHoro siapa. M3oromnsl

4.4 Ilepuon nonypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peaxkiuu. 3aKOHBI COXpPaHEHMsI 3apsJ0OBOIO U MaCCOBOT'O YK CEN
Quszuueckue senenus 6 nNpupode: €CTECTBEHHBIH PagUOAKTUBHBIA  (OH,

4.6 KOCMHYECKHME JIy4M, PaJHOAKTHBHOE W3Jy4YE€HHUE MPUPOIHBIX MHUHEPAJIOB,
NEHCTBHE PAAMOAKTUBHBIX M3JIy4Y€HUN HA OPraHU3M YEJI0BEKa

47 Texnuuecxkue ycmpoiicmea: CEKTPOCKOI, WHAUBUAYAJIbHBIN T03UMETp, Kamepa

BI/IJ'IbCOHa, AAC€PHAA SHEPIrETUKA




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






