MyHUIIMNIATBPHOE Ka3eHHOE 00I1e00pa30BaTeIbHOC YUPESIKICHNE
YucroozepHoro paiiona HoBocubupckoi oonactu
«HoBokpacHeHcKas cpeiHssl 00Ieo0pa3oBaTeIbHas IIIKOJIA

PACCMOTPEHA COT'JTACOBAHA SBnsiercs yactero OOIT OOO
Ha 3aCe/laHU METOJIMYECKOr0 | Ha MEeJarornueckoM COBETE ITpuka3z Ne 86 ot 28.08.2026r
coBeTa [Tporokon Ne 1 ot 27.08.2026r

ITporokois Ne 1 ot 26.08.2026r

PABOYAS ITPOT'PAMMA
(ID 8704671)

yueOHOro npeamera «®@usuka»
JU1s1 oOyJaromuxcs 7-9 KiaccoB

(0a30BbIN YPOBEHb)

Cpok peanuzanuu: 3 roga

CocraBurens:
Wpamenko I'.H., yunrens ¢puzuku

Hosokpacnoe, 2026




INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo Qu3uMke Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI COCTaBI€HA HAa OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOECHHs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHOMN
nporpammsl, npenactaBieHHbIXx B PI'OC 00O, a taxke ¢ yuyérom ¢enepaibHOl padoueil mporpaMmbl
Bocrniutanus u Konnenmuu npenojgaBanus yaeOHoro npeamera «Dusukay.

[IporpamMa no (¢u3uMke Ha ypOBHE OCHOBHOI'O 0OOIIEero oOpa3oBaHMs COCTAaBJI€HAa Ha OCHOBE
MOJIOKEHUH M TpeOOoBaHMIA K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHOU
nporpammsl, npezactaBieHHbIXx B ®I'OC 00O, a Takxe ¢ yuyeTtoM (penepanbHON pabodel mporpaMMbl
BOCIUTAHMS U KOHLENIMY penoiaBaHust yueOHoro npeamMera «Du3ukay.

Conepxanue mnporpamMmbl 1O (U3MKE HANpaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOM
IpaMOTHOCTH OOyYaroIuXcs M OpraHu3alMio HM3ydeHus (U3MKM Ha JAeATeNbHOCTHOW OcHOBe. B
nporpaMMme no (pU3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IMpeaMeTa B pealu3aluu TpeOoBaHHM
OI'OC OOO K mIaHHpyeMbIM JUYHOCTHBIM U METANPEAMETHBIM pe3ysibTaTaM OOy4YeHUs, a TaK¥Ke
MEXIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUYHBIX YUEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHusl.

[Tporpamma 1o ¢u3uKe ycTaHABIMBAET pacipeesieHne yaeOHOro MaTepuasa mo rogamM o0y4eHus
(mo kyaccam), mpeularaeT MPUMEPHYIO IOCIEI0BATENbHOCTh U3YyYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHA [IPEIMETHOTO COJICPKAHMS U yUeTe BO3PACTHBIX 0COOEHHOCTEH 00yUJaromuxcs.

[Iporpamma no ¢usuke pa3paboTaHa C I€JIbI0 OKa3aHHS METOAUYECKOW MOMOIIM YYMUTETIO B
co3/1aHuM paboueit mporpaMMsbl IO y4eOHOMY MpeIMETY.

@usnka SBISETCS CHCTEMOOOPA3YIOIIMM Ui €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB,
IIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBICHUM, H3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMuel U GU3NUECKON reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KApTUHY
MUpa, MPEeAOCTaBIsIET Haubojee sicHble 00pa3lbl MPUMEHEHHUsST HAYYHOTO METOJa NMO3HAaHMs, TO €CTb
croco0a MoTy4eHus! TOCTOBEPHBIX 3HAHUHN O MHpE.

OpnHa U3 TIaBHBIX 337124 (PU3MYecKoro o0pa3oBaHus B CTPYKTYpe 00IIero oOpa3oBaHusi COCTOUT B
(OpMHPOBAHNUY €CTECTBEHHOHAYYHOU IPAMOTHOCTH U UHTEpECa K HayKe y 00yJaroIuxcs.

N3yuenne ¢u3uku Ha 0a30BOM  ypOBHE MpEAIOjaraeT OBJaJE€HUE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

® HAy4YHO OOBACHSATH SIBICHUS,

® OIICHWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;

e MHTEPIPETUPOBATh JAHHBIE M HCIOJIB30BAaTh HAYYHbBIE JI0KA3aTEJIbCTBA IS IIOJIY4YECHHUS

BBIBOJIOBY.

Ilenu u3ydeHus GpU3MKM HA YpOBHE OCHOBHOI'O O0ILEro oOpa3oBaHMs OINpPEesIeHbl B KOHIETILIUN
npernosaBaHus yuyeOHoro mpenmera «@Pusmka» B 00pa30BaTENbHBIX oOpraHm3anusax Poccuiickoit
denepanun, peanu3yroIuX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPaAMMBI.

Llenu u3y4yenus GpU3NKU:

e [IpUOOpPETEeHUE MHTEpeca U CTPEMJIEHHS OOYYarOIIMXCsl K HAYyYHOMY M3YYEHUIO IPUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MpPEACTaBICHUM O  HAYdYHOM  METO/A€ IMO3HaHUS U (OpMHUpPOBAHUE
HCCIIEI0BATENIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (QopmMupoBaHHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yUEHUS OCHOB CTpPOCHHS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHuE MpeaCcTaBICHUN O posin PU3UKU JJIS Pa3BUTHUS IPYTMX €CTECTBEHHBIX HaVK,
TEXHUKHU U TEXHOJIOTH;



pa3BUTHE MpPEACTaBICHHH O BO3MOXKHBIX cepax Oyaymeil mnpodeccrnoHaIbHOI
JeSATEIbHOCTH, CBS3aHHOW C (M3MKOW, TMOArOTOBKAa K JalbHeWIIeMy OOYy4eHHI0 B 3TOM
HaIpPaBJICHUU.

JlocTmkeHne 3TUX IeJied mporpaMMbl Mo (U3MKEe HAa YPOBHE OCHOBHOTO OOIIETO OOpa3OBaHMS
o0ecreynBaeTcs pelieHueM CIIEIYIOIuX 3a1au:

NprOOpeTeHNne 3HAHWH O JHUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXAHHUYECKUX, TEIIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSIX;

MpPHOOpETEHNE YMEHUW ONMHUCHIBATE M OOBICHATH (DU3MUYECKHUE SBICHUS C HCIIOIH30BAaHUEM
MOJTYy4YECHHBIX 3HAHUU;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACYCTHBIX 3324 C UCIOJIb30BaHUEM (PH3UIECKIX
Mojiefiel, TBOPUECKHUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUW HAOIIOMATh MPUPOIHBIC SBICHHUS U BBIMOIHITH OMBITHI, JTA0OPATOPHBIC
paboThI U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIB30BaHUEM U3MEPUTEIHHBIX PUOOPOB;
OCBOCHHE TIpHEMOB paboThl ¢ uHpopManuend Q(U3MYECKOTO COACPNKAHWS, BKIIOUYas
nH(GOPMALIMI0O O COBPEMEHHBIX TOCTIKEHUSX (PU3UKU, aHAJIW3 U KPUTHUYECKOE OIICHHBAHME
uHpOpMaINH;

3HAKOMCTBO €O cdepamu mpodecCHOHAIBHON NESITEIBHOCTH, CBS3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMU Ha TOCTIKEHUSX (PHU3UIECKON HAYKH.

OOmiee 4MCIIO 9acoB, PEKOMEHIIOBAHHBIX Ui M3y4eHUs (u3uku Ha 0a30BOM ypoBHe, — 238
JacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce —
102 gaca (3 gaca B HeZIEIO).

[Ipennaraemelii B nporpamme 1no ¢Gu3uKe MepedyeHb JabopaTopHBIX PabOT M ONBITOB SIBISIETCS
pPEKOMEHAATENbHBIM, YYUTEIb JAENaeT BHIOOp MpH MPOBEIECHHHM JaOOpaTOPHBIX pPabOT M ONBITOB C
YY4E€TOM HUHAUBUAYAIbHBIX OCOOEHHOCTEH OOy4aroUuMxcs, CHHCKa SKCIEPUMEHTAJIbHBIX 3aJaHUH,
IpejiaraéMbiX B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O IK3aMeHa 10 (hU3HKE.



COJEP)KAHUE OBYYEHUA

7 KIIACC
®Du3uka 4 eé pojib B IO3HAHUM OKPY/KAK0LIEero Mupa.

®usuka — Hayka o mpupoe. fABneHus npupoasl. PU3MUeCcKUe SABICHUS: MEXAaHUYECKUE,
TEIJIOBBIE, FEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue ¢usznueckux BenuuuH. Pusnueckue MnpuOOpPHI.
[lorpemnocTs n3MepeHuit MexayHapoaHasi CucTeMa €ANHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH H3y4aroT mpuponay. EcTecTBeHHOHAy4YHBI
METOJl TMO3HaHUS: HaOJIIOJEHHE, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBMIKEHUE THIIOTES,
JKCIIEPUMEHT [0 TMPOBEpKEe Trumore3, oObsACHeHHWEe HabmogaemMoro spiaeHus. OnucaHue
(U3NYECKHX SIBICHUI ¢ TOMOIIBIO MOJIeNei

Jemoncmpayuu.

1. MexaHnuyeckue, TEILUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue NMpuOOPHI U MpoIEypa MPSMBIX U3MEPEHUN aHAJOTOBBIM U HU(PPOBHIM

npudopom.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue LEHbI JeICHHS HIKaIbl U3MEPUTEIHLHOTO MpHOopa.

N3mepenue pacCTosTHUM.

3. H3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeTA.
4. OrmpeneneHue pa3MepoB MajbIX TEIL.
5. H3mepeHue TtemmepaTypbl IpH TOMOIIM >KHJIKOCTHOIO TEPMOMETpPA M JaT4UKA

TEMIIEpaTyphI.
6. llpoBeneHue wuccienoBaHUS MO MPOBEPKE T'MIOTE3bl: NAIBHOCTh MOJIETA IIAPHUKA,
MYIIEHHOT'O TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTYCKa.
IlepBoHaya/IbHBbIE CBEACHHUS 0 CTPOCHHUH BeleCTBA.

CrpoeHue BelmiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mmepbl. OMNbIThI, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIECTBA.

JIBrxenue wactuil BemiecTBa. CBsi3b CKOPOCTH JBHXKEHMSI YACTHUI[ C TEMIIEpaTypoi.
BpoyHoBckoe nBmwkenue, nuddysus. BzaummojeicTBHE YaCTHIl BEMIECTBA: NPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPABIX
(kpuctaminuecknx) Tei. B3auMoCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

emoncmpayuu.
1. HaOGmronenne OpOyHOBCKOTO JBUYKEHUS.
2. Habmonenue nuddys3un.
3. HaGmonenue siBieHMIA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopnuie pabomul u onvimel.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCTONb30BaHHEM (poTorpaduii).
2. OmbITHI O HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmbIThl 1O OOHAPYKEHUIO ACUCTBHS CUII MOJICKYJISIPHOTO MPUTSIKECHUS.
JBuKeHre U B3auMoeiicTBue TeJl.



Mexannueckoe JBHXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkeHUE. (CKOpPOCTb.
CpenHsist CKOpOCTb ITPU HEPAaBHOMEPHOM JIBMKEHUU. PacdeT myTu U BpeMEeHU JBUKECHHUSL.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumopeilcTBUE Tell KaKk NPUYMHA W3MEHEHUs
CKOPOCTH JBHXXEHHMsS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnoTHocTe BemectBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuwia Kak XapakTepuCTHKa B3aumonencTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HesecomocTs. CriokeHue CHII, HallpaBJICHHBIX IO
oZlHOI npsimoii. PaBHOzeWcTBYIOmast cuil. Cuna TpeHus. TpeHne CKOJIBKEHUS U TPEHHUE MOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

1. HaGumroeHne MEXaHUYEeCKOTO JIBHKEHUS Tena.

2. H3MepeHune CKOPOCTH NPSAMOJIUHENHOTO JBUKEHUS.

3. HaGmronenwue siBneHus: HHEPIUU.

4. HabmoneHue n3MEHEHHs] CKOPOCTH MTPH B3aUMOJICHCTBUH TEII.
5. CpaBHEHHE MaccC MO B3aUMOJECHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSIMOH.

./Iaﬁopamopuble padomwvl u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHHUs (IIapUKa B >KUIKOCTH, MOJEIH

3JICKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).

2. OmpeneneHue cpelHell CKOPOCTU CKOJBKEHHUs Opycka WM IIapuKa [0 HAKJIOHHOM

IUIOCKOCTH.
3. Ompexenenue WIOTHOCTH TBEPIOrO TENA.
4. OrBITH, AEMOHCTPHPYIOUINE 3aBHCUMOCTh PAcTsDKEHUS (ZeopMaiiui) Npy>KUHBI OT
MPUIIOKEHHON CHITBI.
5. OmbITHI, I€MOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHHS OT Beca Tella U
XapakTepa CONMPHUKACAIOLINXCS TOBEPXHOCTEH.
JlaByieHne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIICHUS ¥ YBETTUUCHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJeHMs ra3a oT o0bema, Temneparypsl. Ilepenaua naBieHus TBEpAbIMU TEIaMH, KHUJIKOCTIMU
u razamu. 3akoH [lackans. [IlneBmaTuueckue MamMHbBIL. 3aBUCUMOCTBH JABJICHUS KUJIKOCTH OT
rryounsl.  ['mapoctatudeckuit  mapagokc. CooOmiaronmuecss  cocynsl.  ['mapaBiuueckue
MEXaHU3MBlI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3AYIIHOU
o6onoukn 3emnu. Onwir Toppuuennu. M3mepenue atmochepHOro naBiieHUsA. 3aBUCHMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopbsl s u3MepeHus
aTMOC(EpHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBuCUMOCTH AaBJICHHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus JKUIKOCTHIO U Fa30M.
Coo0mmaromuecs: COCy/bl.

['mapaBauyeckuit mpecc.

[IposiBnenue nelicTBUs aTMOC(PEPHOTO 1aBICHHUS.

LA



6. 3aBUCHMMOCTb BBITAJKMBAIOIIEH CHIBI OT 00BEMa MNOTPYKEHHON 4YacTH Tena U
IJIOTHOCTH KHUJIKOCTH.

7. PaBEHCTBO BBITAJIKMUBAIOLICH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcnoBue IUIaBaHMA TeEN: IUIABAHWE WM IOTPYKEHHE TeJl B 3aBUCHMOCTH OT
COOTHOUIEHUS TJIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopusie padomot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPY:KEHHON B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUABAIOIIEH CWIIBI, JIEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
AKHUJIKOCTb.

3. llpoBepka HE3aBHCUMOCTHM BBITAJKHMBAIOLICH CWIbI, JIECHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MaccChl TeJa.

4. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLICH CHUJIBI, JEHCTBYIOILEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUAKOCTb YaCTU TeJla U OT IIOTHOCTH
KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYHMPOBAHHME JIOJAKHM M OIpeAeseHUe e¢€
IPY30IOABEMHOCTH.

Pabora u MomHOCTB. DHeprus.

Mexanuueckasi pabora. MOLTHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HakJIOHHas IIOCKOCTh. IlpaBuio paBHOBecus
pbryara. IlpumeHeHne npaBuiia paBHOBECHS pblyara K OJIOKy. «30JI0TO€ MPaBUIO» MEXAHUKH.
Koaddunment mnonesnoro neiictBus (mamee — KIIJI) mpocteix MexanuzMoB. [IpocTeie
MEXaHHU3MbI B OBITY U TEXHHUKE.

Mexanunyeckast sHeprus. Kunetmueckas M mnoTeHuMaibHass 3Heprus. llpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKOM 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsI YHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusvie padomut u onvimel.

1. OmnpeneneHue paboOTHl CHIIBI TPEHHs TPU PABHOMEPHOM JIBIDKCHHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycioOBHI paBHOBECHS pblyara.
3. Msmepenue KIIJI HakIIOHHON MIIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPIUU.
8 KJIACC

TenyioBble sIBJICHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHMs BemlecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyd. OMbITb, TOATBEPXKIAIONIMNE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIAPHOKUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucrannnueckue u
amopdusie Tena. OOBsICHEHNE CBOWCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopun. (CMayuBaHME€ U KalnWUIApHBIE sBJIEHUS. TersioBoe
pacuIupeHue 1 ckaTue.

Temmepatypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JBIDKCHHSI YacCTHIIL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEW »JHEPruu: TeIuionepenaya u
coBepIeHre paboThl. Bupl Teionepeaun: TerIoNpOBOIHOCTh, KOHBEKIIHS, U3IyICHHUE.



KonnuecTBo TemnoTel. YienbHas TEIUIOEMKOCTH BeIIecTBa. TeIIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OayiaHca. [lnmaBineHue u OTBEepIeBaHUEC KPUCTALTHYICCKHIX
BEIIIECTB. YJIENbHAs TeIioTa IuiaBieHus. llapooOpa3oBanue u KoHaeHcamnws. Mcmapenwue.
Kunenne. YnenpHas TeIuioTa mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIICHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Bnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeTbHas TEIJI0Ta CrOPAHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEIHU U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUH B TETUIOBBIX MPOIECCaX.

emoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHIKEHUS.

Ha6monenue nuddysum.

HabGmtoieHue siBIeHUI cMauyMBaHUS ¥ KAMJUTSIPHBIX SBJICHUM.

HabGroieHre TeTioBOro pacimpeHust Tell.

H3menenune naBneHus raza npu M3MEHEHUH 00bEMa U HAarPEBaHUH WIIA OXJIAXKICHUH.
[TpaBuiia u3MepeHus: TeMIepaTyphbl.

Buasl Terionepenayun.

OxnaxieHre Ipu COBEPIICHUH PAOOTHI.

Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

O Nk WNRE

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

[EEY
[EEY

. Habmronenue xumeHus.

. HaGmroienre mocTostHCTBA TEMIIEpaTyphl MPH TUTABICHUH.

13. Mopaenu TEemIOBLIX ABUTATEIEH.

Jlabopamopusie padomot u onvimel.

OnBITHI 110 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHSL.

=
N

OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIU caxapa.

OMnBITH IO HAOJIFOICHUIO TETIOBOT'O PACIIMPEHHMSI Ta30B, KUIKOCTEH U TBEPABIX TElL.
Onpenenenre JaBlIeHUs BO3ayxa B OaJUIOHE IIMPHIIA.

OnBITE, JTEMOHCTPUPYIOIIUME 3aBUCUMOCTh [ABICHHUS BO3AyXa OT €ro o0béMa
HarpeBaHUs WU OXJIAKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOUN TpyOKe OT TeMIlepaTyphl.

uhwN e

7. HaOmroneHue m3MeHEHMs BHYTPEHHEH SHEPrHM Teja B pe3ysbTaTe TeIUIONepeaay H
paboThI BHELIHUX CHIIL.
8. MHccrenoBanue siBIeHMs TEIUIOOOMEHA IIPU CMELIMBAHUU XOJOJHON U ropsiueil BOJbI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMI00OMEeHe ¢
Harp€TbiM METAJNIMYCCKUM HUJIUHIAPOM.
10. OmnpenieneHue yaeapHOM TEIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mporecca uCnapeHus.
12. OnpeneneHue OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. OnpeneneHue yaeapHOU TEIUIOTHI IIJIaBIECHUS JIbAA.
JJIeKTpuYecKre 1 MATHUTHBIE SIBJICHMSA.
Onexrpuzanus Tei. JlBa poja 3lEKTpUYECKUX 3apsioB. B3zanMonelicTBHe 3apspKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKCHHBIX TeJ OT BEJIHMYUHBI
3apsA0B U PACCTOSHUS MEXIY TEIaMH).



OnekTpuueckoe noise. Hanpspk€HHOCTD AnekTpuueckoro mnojs. [IpuHuun cyneprno3uinun
ANEKTPUUYECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoma. [IpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUECKOro Toka. McTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuina Toka. JnekTpudeckoe HampspkeHue. ConpoTuBiIeHHE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHHME BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJlIEIbHOE COSMHEHUE TTPOBOTHUKOB.

PaboTa u MOmHOCTE 37eKTpruyeckoro Toka. 3akoH [[xoymsa—JIeHma. DnekTpudeckue 1enu
Y IOTpeOUTEIH SIEKTPUUECKOM d3Hepruu B ObITy. KOopoTKoe 3aMbIKaHHeE.

[TocrosinHbie MarHuThl. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MarnauTHoe noJie 3eMJIM U €T0 3Ha4eHue U1 Ku3HU Ha 3emie. OnbIT DpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. lIpuMeHeHne 3J1eKTpOMarHuToB B TEXHUKE. [[elicTBUE MArHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTellb TMOCTOSHHOTO TOKa. Mcmosib3oBaHue
3JIEKTPOJIBUTaTENeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagnes. SIBneHue  anekTpomarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJNYUYEHHS JJIEKTPUUYECKON HHEPruu. OIJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia SIEKTPUIECKUX 3aPSAI0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEJl.
YCTpolCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKA UHTYKLIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U TUATIEKTPUKH.
MoaenvpoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO TOJIS.
VIcTOYHHMKYN TOCTOSIHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUH TOK B )KHJIKOCTH.

. ['a30BbIi1 pa3psa.
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. I3MepeHue cuibl TOKa aMIepMeTPOM.
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. I3Mepenue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.

. PeocraT 1 Marazus conpoTHBICHUH.

. B3aumoeicTBie NOCTOSIHHBIX MarHUTOB.

. MoziennpoBaHue HEBO3MOKHOCTHU PA3/I€JIEHU IOJIOCOB MarHUTA.

[ T S
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. MOI[GJII/IpOBaHI/Ie MarduTHBIX ITOJIEH TOCTOSHHBIX MAarHUTOB.

[EEN
(0]

. OnbIT OpcTena.

. MarauTHoe 1nosie Toka. DJIEKTPOMAarHur.

. JleiicTBME€ MarHUTHOTO IMOJIs Ha MPOBOJHUK C TOKOM.

. DIEKTPOJBUTATETh TOCTOSSHHOTO TOKA.

. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHTYKLIMH.

N N NN -
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. Onbrter Dapagest.

N
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. 3aBUCUMOCTD HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
. DIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

N
U



Jlabopamopusie padomot u onvimol.

OnbITHI 10 HAOIIOACHUIO SJICKTPU3ALUH TEJI MHIAYKIMEH U IPH COMPUKOCHOBEHHUU.
HccnenoBanue 1elcTBUS JIEKTPUUYECKOTO 10JI HA IPOBOJAHUKH U AUDJIEKTPUKH.
COopka u IpoBepKa padOoTHI JEKTPUIESCKOH ICTIH TOCTOSHHOTO TOKA.

W3mepenue u peryliupoBaHue CUiIbI TOKA.

W3mepenue 1 peryinupoBaHue HaPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPe3 PE3UCTOP, OT COMPOTUBICHHS
pe3ucTopa u HamnpsKEHHsI Ha PE3UCTOpE.

AN S

7. OHI)ITI)I, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTH QJICKTPHUICCKOT O COIIPOTUBJICHUA
IIPOBOJIHUKA OT €T0 JJIMHBI, IUIOIAIH ONIEPEYHOr0 CEYEHMsI U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHHS HANpPSDKEHUH IPH IOCIEJOBATEIIBHOM COEOUHEHHUU
JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia JijIsl CHUJIbI TOKA IPU MapajuIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

11. OmnpeneneHne MOITHOCTH JEKTPUUECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYIIErO 4epe3 JIaMIIOUKy, OT HAIPSKECHUS
Ha Heu.

13. Onpenenenne KIIJI narpeBaTens.

14. NccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHHH H
pa3JieNeHnN.

16. MccnenoBanne QEeUCTBHS SJEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS KAaTYIIKU C TOKOM U
MarauTa OT CHJIbI TOKAa U HAITPaBJICHUA TOKA B KATYHIKE.

18. M3yueHue nelcTBUS MarHUTHOTO MOJIS HAa IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl FIEKTPOABUTATES.

20. Usmepenne KII/] aneKkTpoaBUraTeibHON yCTaHOBKH.

21. OnbITBl IO MCCIENOBAHMIO SIBJICHMS DJEKTPOMAarHUTHOM WHAYKLHU: HCCIIEIOBAaHUE
W3MEHEHHH 3HAUYCHUS U HalpaBJICHUSA UHAYKIMOHHOI'O TOKA.

9 KVIACC

Mexanun4yeckue siBJICHUSA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro JIBW)KEHMs. PaBHOMEpHOe IpsMOiMHENHOEe JBHKeHHe. HepaBHomepHOe
npsMoJuHeiHoe ABrkeHue. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHeHOe nBkeHne. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. Ilepuon u vacrora oOpamenus. Jluneitnas u
YIJ10Bast CKOPOCTHU. LIEHTPOCTPEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Hetorona. Tperuit 3akon HerortoHa. IlpuHiun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHuUs: Cuila TPEHUS CKOJIBKEHHUS, CHJIa TPEHHUS
IIOKOS1, APYTUE BUABI TPCHMUS.



Cuna TsXKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOIHOIO IaJIEeHUs.
JBuwxenne 1utaHer Bokpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmvnynbe Tena. M3menenne mmnynbca. UMmynbe cuiibl. 3aKOH COXpPAaHEHUS HUMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexanndeckass pabota U MOIIHOCTh. Pabota cunm TshkecTH, ynpyroctd, TpeHus. CBsi3b

OQHCPIUun

n pa6OTLI. IToTeHnmuanbHas OQHCPruAa TCjia, IMOAHATOrO HaJ ITOBCPXHOCTBIO 3CMIIM.

IloTennmanpHas 3Heprus cxkarod npyxxuHsl. Kunertndeckas sneprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Hemoncmpauuu.

1. HaOmroneHue MEXaHUYECKOI o IBUKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHEHME ITyT€H U TPAEKTOPUN ABMXKEHHS OJHOTO U TOTO K€ Te€la OTHOCUTENIBHO
pa3HBIX TEJI OTCUETA.

3. HM3mepeHue CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOI'O IBHKCHMUS.

5. HaOmroneHue IBHKEHHUS Tella M0 OKPYKHOCTH.

6. HaOmromeHne MexaHUUECKUX SIBJICHHUN, TPOUCXOSAIINX B cucTeMe 0TcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENILHO KaOMHETa (PU3UKH.
3aBUCHUMOCTB YCKOPEHHMs T€Jla OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHJIBL.

8. Habmionenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU Te.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JBUYKEHUU.

10. Ilepenaya ummynbca pu B3aUMOJIEVCTBUY TEIL.

11. [IpeoOpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TEI.

12. CoxpaHeHue uMILynbca Ipu HEYIPYIrOM B3aUMOJEHCTBUM.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIOTHO YIIPYrOM B3aUMOJCHCTBUN.

14. HaGnroieHue peakTUBHOTO IBHKCHHUS.

15. CoxpaHeHue MEXaHUYECKON SHEPrUH MPHU CBOOOTHOM TaICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPruu MpH JABHKEHUU Tella 0] AeHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpyupoBaHue Tpakra JUisl pa3roHa U JAJbHEWIIET0 PaBHOMEPHOIO IBUKECHUS
HIapUKa WIHA TEIEKKH.

2. OrmpeneneHue CpeaHEl CKOPOCTU CKOJNBXKEHHUS Opycka WM JABM)KEHHS LIapUKa I10
HAaKJIOHHOH IUIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHUU 0€3
HAa4aJIbHOW CKOPOCTH.

5. IlpoBepka THNOTE3Bl: €CIU MPH PABHOYCKOPEHHOM JBIDKEHHH 0€3 HayalbHOM
CKOPOCTH IIyTH OTHOCATCA KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO
JIaBJICHHUS.

7. Omnpeznenenue KOdXPPUIHUEHTa TPEHUS CKOIbKEHHS.

8. Omnpenenenne KECTKOCTU NPYKUHBI.



9. Ompenenenue pabOThl CWJIBI TPEHHS MpPU PABHOMEPHOM JIBHXKEHHUM Tella 110
TOPU30HTAILHON TOBEPXHOCTH.
10. OmpenneneHue pabOThI CHIIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
11. M3yueHue 3aKk0Ha COXPAHEHHUS SHEPTHH.
Mexann4yeckne KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nprkenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHWM: MEpHOJ, YacToTa,
aMIuTyna. MareMaTuuecKuil W TNpYKUHHBIA MasTHUKH. [IpeBpailieHne 5sHepruu mnpu
KOJIeOaTEILHOM JIBHIKCHHH.

3aryxatomue koseOanus. BeiHyxneHnble koneOanus. Pesonanc. MexaHn4eckrue BOJIHBI.
CaoiicTBa MexaHnnueckux BodH. [IpoionbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHW4YeCcKue BOJIHBI B TBEPJOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BeicOoTa ToHa. OTpaykeHue 3Byka. MlHGpa3Byk u yiIbTpa3BYyK.

Jemoncmpayuu.

1. HaOGmoneHue koneOaHuil Tl Mo IeHCTBUEM CHIIBI TSHKECTH U CHITBI YITPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha TPYKUHE.

3. HaOmroneHune BRIHYXICHHBIX KOJICOaHHUI 1 pe30HaHcA.

4. PacnpocTpaHeHue IPOAOIbHBIX U MOTEPEYHBIX BOJIH (Ha MOJEIHN).

5. HabGmroneHue 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI pe30HaHC.
Jlabopamopnuie padbomul u onvimel.
1. OmpeneneHue 4acTOTHI U IEpUOAA KOJIEOAHUNH MaTEMAaTHYECKOTO MasiTHUKA.
2. OmpexaeneHue 4acTOTHI U MEPHOA KOIEOAHUN MPYKUHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHUMOCTH TEpHoja KOJIeOAaHUIN TMOJBEHNICHHOTO0 K HUTH Tpy3a OT
JUTHHBI HATH.
4. HccnenoBaHue 3aBHCHMOCTH TEpHOJa KOJICOAHUN MPYKUHHOTO MasiTHUKAa OT MacChl
rpysa.
5. TIpoBepka HE3aBUCUMOCTH TEpHOAA KOJeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITb, JEMOHCTPUPYIOIIHE 3aBHUCHUMOCTh IEpHOJa KoJeOaHWH MPYKUHHOTO
MasiTHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBL.
7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaICHUSI.
DJIEKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJHBI.
DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMArHUTHbIC BOJHBL. (CBOWCTBA AJIEKTPOMATHUTHBIX
BoJH. [lIkana 351eKTpOMarHuTHEIX BOJH. Mcronb30BaHue 2JEKTPOMArHUTHBIX BOJTH ISl COTOBOM
CBSI3H.
DneKTpoMarHuTHas rnpupoza csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
2. BonHoBBIE CBOICTBA CBETA.
Jlabopamopusie padomot u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIEHOTO TeneoHa.
CgeToBbI€ SIBJICHUS.
JlyueBasg moxens cBera. Mcrtounuku csera. lIpsMonmHEWHOE pacnpOCTpaHEHUE CBETA.
3armenust Comnna u JIyaer. Otpaxenue cBera. [Imockoe 3epkasno. 3akoH OTpaKEHHUs CBETA.



[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHee OTpa)kKeHUE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOIAX.

Jlunza. Xox nydeir B numH3e. Onruueckas cucreMa (oroamnmapara, MHUKPOCKONA U
Teneckona. ['1a3 kak ontudeckas cucreMa. biu3opykocTs U 1abHO30PKOCTb.

Paznosxxenue 6enoro ceeta B ciektp. OnbiTel HetoToHa. Ci0'keHHE CIEKTPAIbHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.

LW ~NOREWN R

[IpssmMosnHETHOE PacIpOCTPaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n300pakeHM B INTIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomienue cBera.

OnTuyeckuii CBETOBO/IL.

Xon ntyuelt B coOuparomeit TuHse.

Xo Jiydel B paccenBarole JIMH3E.

[Tonyuenue n300paxeHUi ¢ TOMOIIBIO JIUH3.

[TpuHIMn eicTBus poroanmapaTa, MUKPOCKOTIA M TEJIECKOIIA.

10. Mongens riiaza.

11. PaznoxkeHue 6enoro cBeTa B CIIEKT.

12. Tlonydenue 0en0ro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LBETOB.
Jlabopamopusie padomot u onvimel.

1.
2.
3.

No wu s

HccnenoBaHre 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOT'O JIyda OT YIiia IMaecHHs.
N3yueHne xapakTEpUCTHK H300paKCHUS TIPEAMETa B INIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT YIiia MaJieHus Ha
TPaHUIIEe «BO3yX—CTEKIIO».

[Tomyyenune n300pakeHHI ¢ ITOMOIIBIO COOMPAOIICH JINH3HI.

OnpeneneHre HOKYCHOTO PACCTOSIHUS M ONITUYECKOMN CHIIBI COOMpPAFOIIEH JINH3HI.
OMnBITHI 110 Pa3NoKEHUIO OEIOTro CBETa B CIEKTP.

OnbITHl MO BOCTIPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUU Yepe3 IBETOBBIC
(GUITBTPBHL.

KBaHTOBBIC sIBJICHHS.
Onsitel Pesepdopna u ninanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIOIEHUE cBeTa aTOMOM. KBaHTEI. JIMHEeHUaThie CIEKTPBI.
PagnoaktuBHOCTh. Anbga, Oeta- u ramMMma-uznydeHus. CTpoeHHE AaTOMHOIO sjpa.
Hyxknonnass mogmens aromHoro sigpa. HW3oronsl. PagmoaktuBHblie mpeBpaimienus. [lepuon

IoJIypacraja aTOMHBIX sIIEp.
SAnepHble peakMy. 3aKOHbBI COXpPAaHEHMs 3apsA0BOIO U MAacCCOBOI'O YHUCEI. DHEPIHsl CBA3U
aTOMHBIX snep. CBsa3p macchl W dHepruu. Peakumm cuHTe3a M aeneHus sauep. McrodHuku
sHepruu CoJslHLa U 3BE3N.
Snepnas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIyYCHHUM HA )KUBBIC OPTaHU3MBI.
emoncmpayuu.

o u ks wnNeE

CrieKTphl N37Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX T'a30B.

CrnexTp BoJiopoJa.

Habuntonenue tpekoB B kamepe BunbcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3ITYYSHHH.

Perucrpanus usinyueHus pupoJHbIX MUHEPATIOB U MPOJYKTOB.



Jlabopamopusie padomot u onvimol.

1. HaOmroneHue CIJIONIHBIX M JTMHEWYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnepoBaHue TPEKOB: M3MEpPEHHE HSHEPIMU YaCTHIBI 110 TOPMO3HOMY IyTH (IO

(dhortorpadusim).

3. Msmepenue pagnoakTUBHOTO (hoHa.

IHoBTOpPHTEIBbHO0-00001IA0 U MOYJIb.

[ToBTOpUTENBEHO-00001IAIOMIMKH  MOJYAb TMpeAHa3HA4YeH s  CHCTEMaTH3alluud U
000011IeHNs] TPEAMETHOTO COJIEPKaHMS U OTIBITA JESITEIbHOCTH, IPHOOPETEHHOTO MPU U3yUSHUN
BCETO Kypca (DM3HKH, a TaKXKe JUIsl TIOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 9K3aMEHY 10
(dbusuke 17151 00yJaroIMXCs, BRIOPABIIMX ATOT YICOHBIN MTPEAMET.

[lpy wW3yyeHHUM [AHHOTO MOXYJS pPEAJU3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUJBI
NEeSITETPHOCTH, HAa OCHOBE KOTOPBIX OO0ECHEYMBACTCS  JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMEeTHBIX IJIaHUPYEMbIX PEe3yJIbTaTOB 00ydeHHs, (HOpPMUPYETCS €CTeCTBEHHOHAy4YHast
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEIOBAaHHS SBICHHA MPHUPOJBI M TEXHHKH,
OBJIAJICHUE YMEHHUSIMH OOBICHATH (PUINYECKUE SBJICHMS, MPUMEHSS IOJyYeHHbIC 3HAHUS,
pelaTh 3aJa4u, B TOM YHCIIE KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHUAaIbHO AESITETPHOCTHBIN XapakTep JAaHHOTO pa3Jielia peam3yeTcs 3a CuéT Toro,
YTO 00y4aroLUeCs BBINOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IOJIyUE€HHBIX 3HAHUN Paclo3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKpY’Karollel Mpupo/ie U MOBCETHEBHON )KU3HU;

HCIIOJIb30BaTh HAayYHbIE METOJbI HCCIEIOBaHUSA (PU3NYECKUX SIBJICHHM, B TOM YHUCIE AJIs
MIPOBEPKH TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIE OCHOBBI HAHOOJIEe BaYKHBIX JOCTIKCHHH COBPEMEHHBIX TEXHOJIOTHIA,
HaIMpuMep, MPaKTUIECKOTO UCTIOIb30BaHMS Pa3IUYHbIX HCTOYHUKOB YHEPrHH HA OCHOBE 3aKOHA
MIPEBpAILECHUs U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHUH.

Kaxmas w3 TeM [MaHHOTO MOMYNS BKJIIOYAET OSKCIIEPHUMEHTAIBFHOE HCCIIeJOBaHUE
obobmaroiero xapakrepa. Moynp 3aBepiiaeTcsi IPOBEACHUEM TUATHOCTHUECKON M OLEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIETO 00Opa30BaHUs.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO o00IIero oOpa3oBaHUS HAaNpaBlIeHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YyIbTATOB.

B pesynbrate u3yueHus (GU3MKM Ha YPOBHE OCHOBHOrO oOmero oOpa3oBaHus Yy
oOyyarorerocst OyayT c(OpMHPOBAHBI CIIEIYIONINE TMYHOCTHBIC PE3YJbTaThl B YaCTH:

e 1) mIaTpHOTHYECKOr0 BOCIIMTAHMSI:

® - IPOsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hr3nueckoit
HayKU;

® - [ICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpaKAaHCKOI0 U AyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHMSA:

® - FOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXK/IE€HUHU OOLIECTBEHHO 3HAYUMBIX M 3THUECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IIPUMEHEHNEM JOCTHKEHUN (DU3HKHY;

® - OCO3HaHUE BaXHOCTH MOPAJIIBHO-3TUYECKUX ITPUHIIUIIOB B AECSATEIBHOCTH YUEHOTO;

e 3)3CcTEeTHYeCcKOro BOCTIUTAHMSI:

® - BOCHPHUATHE ICTETUYECKHX KauecTB (pu3nyeckol HayKu: €€ TapMOHUYHOTO MOCTPOCHHMS,
CTPOrOCTH, TOUHOCTH, JTAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 O3HAHMS:

® - OCO3HAHME LIEHHOCTH (PU3MUYECKOW HAyKH KaK MOILIHOIO MHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIIOLIEH KYJIBTYPBI,

® - pa3BUTHE HAyYHOH JII0OOO3HATENBHOCTH, UHTEPECca K UCCIIEI0BATEIbCKOM e TeTbHOCTH;

e 5) popmupoBaHMs KYJIbTYpPbI 310POBbS M IMOIHOHAIBHOIO0 0J1arONOJIYyYHs:

® - OCO3HaHME LIEHHOCTH Oe30macHOro oOpasza >XH3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH NpaBWJ 0€30MacHOro IMOBEACHHUS Ha TpaHCIOpTE, Ha JOporax, C
AIIEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAITHUX YCIOBUSIX;

e - chOpPMHPOBAHHOCTh HAaBBIKA pe(IIEKCHH, TPU3HAHUE CBOETO TpaBa Ha OMIMOKY W TaKOTO
JKE MpaBa y Jpyroro 4ej0BeKa;

e 6) TPy10BOro BOCIIMTAHUSA:

® - aKTMBHOE y4acTHE B PELICHUU MPAKTUYECKHX 3a7au (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3allud, TOpojAa, Kpas) TEXHOJIOTMYECKOW M COLMAIbHOM  HAIpPaBIEHHOCTH,
TPeOYIOLINX B TOM YHUCIe U (PU3NYECKUX 3HAHUIA;

® - MHTEpeC K NPAaKTUUECKOMY U3YUEHHIO MPOoGeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOTHYeCKOI0 BOCIINTAHUS:

e - OpHEHTalMs Ha NpUMEHEHHEe (U3MYECKMX 3HAHUM I pelleHus 3ajady B o0jacTu
OKpYXarolie cpeibl, IUIAaHWPOBAHUS TOCTYNKOB U OLIEHKH MX BO3MOXHBIX MOCJIEACTBHUM
JUI OKpY’Karollen cpebl;

® - OCO3HaHHE II00ATBFHOTO XapaKTepa HKOJIOTHUECKUX MPOOIIEM H MyTeH UX peIIeHus;

e 8) aganTanuM K M3MEHSIIONIUMCS YCJIOBUSAM COUMAJIBLHONH M NPUPOIHOM Cpeabl:

e - MOTPeOHOCTh BO B3aMMOACWCTBUM TPU BBINOJHEHUHM HCCIEJOBAaHUH M TIPOEKTOB
¢u3nUecKoil HarPaBIECHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM JIPYTHX;

® - [IOBBIIICHHE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IS TENIbHOCTD;

e - TOTPeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCle (OPMYIHPOBATH WICH,
HOHSATHS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

® - OCO3HaHUE JIe(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



¢ - [UTAHMPOBAHHUE CBOETO Pa3BUTH B MPHUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUI;,

® - CTPEMIJICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3H IIPUPOIEL, O6H.I€CTBa H 5KOHOMMKH,
B TOM 4YHMCJIC C MCIIOJIb30BAHUEM (1)I/I3I/I‘-ICCKI/IX 3H21HPII>1;

® - OOCHKa CBOHUX ﬂeﬁCTBHﬁ C y‘IéTOM BJIMAHHUA Ha OKPYXAMIYIO CPCay, BO3MOKHBIX
ri00aJIbHBIX IIOCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesympTaTe OCBOCHHSI MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuatomerocss OyayT cGOpMHpPOBAHBEI MeTamnpeAMeTHbIE Pe3yabTaThl,
BKJIIOYAIOIIME I103HABATEIbHBIC YHHBEpCAJIbHBIC Yy4YeOHBIC JCHCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYISITUBHBIE YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3oBhbIe JJornuyeckue aeicTBUA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC TIPU3HAKU O0BEKTOB (SIBICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS JIJIsI 00O0OIICHUS
Y CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX (DaKTaxX, NAaHHBIX U
HAOJTIOICHUAX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3W TPH HM3yYeHUW (U3HUYCCKUX SIBJICHUH U
NPOIIECCOB, JIeNaTh BBIBOABI C KCIIOJIB30BAHUEM JICAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKTFOYCHHUH, BBIIBUTATh TUTIOTE3bI O B3AaUMOCBSI3X (PHU3UUECKUX BEITUYMH;
CaMOCTOSITEJIPHO ~ BBIOMpaTh CHOCOO pemieHus y4eOHOW (Qu3nueckod 3amadu
(cpaBHEHHE HECKOJBKMX BApPHAHTOB PEIICHHUS, BBHIOOP HaMOOJIee MOAXOMAIIETO C
y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBhbIe ncciieqoBaTe/IbCKHe JeiicTBUA.

HCIIOJIb30BATh BOMPOCH! KaK UCCIICI0BATEIIbCKII HHCTPYMEHT ITO3HAHUS;

MpoOBOAUTH 10 CaMOCTOATECIBbHO COCTAaBJICHHOMY  IIJIaHY OIIBIT, HECJIOKHBIN
(U3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (PU3UUECKOTO SIBJICHHS;
OLICHUBATh Ha MPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OpPMAIIHIO, TOJYYSHHYIO B XOJI€
UCCIIEIOBAHUS WITH DKCIICPUMEHTA,;

CaMOCTOSITEIEHO  (OPMYIUPOBAaTH OOOOMIEHUS W BBIBOABI IO  pe3ylbTaTaM
NPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIIee pa3BUTHE (PU3UUECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIOIOKEHUS 00 UX PA3BUTHU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Padora ¢ nnopmanmeii:

IPUMEHATh pa3iIM4YHble METO/AbI, MHCTPYMEHTBHl M 3allpoChl IIPHU IOMCKE U OTOOpE
MH(POPMALIMY WU TAHHBIX C YYETOM IMpeI0KEHHON yueOHo# pusnueckoii 3anauu;
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMALUIO PA3IUYHBIX
BUJIOB M (pOpM IpeICTaBICHHUS;

CaMOCTOATEJIBHO BBIOMpPATh ONTUMANbHYIO (hOpMy NpeAcTaBieHHUs HHPOpMaLuU U
WITIOCTPUPOBATh peIIaeMble 3a/Jaydl HECJIOXKHBIMM CXEMaMH, AMarpaMMaMy, HWHOU
rpaduKoi U UX KOMOUHAITUSIMH.



KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B X0Je oOCyxkaeHHs y4eOHOro MmaTepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATh WICH,
HaIleJICHHbBIC Ha PEICHUE 3a/1a4H U MOAIepKaHNue OJIaroKenaTeIbHOCTH OOIIEHMS;
COTIOCTABIATh CBOM CYXKACHHUS C CYXKICHUSAMH JPYTUX YYacTHHKOB JHalora,
OoOHapy>KUBaTh Pa3IMINe U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

HY6.]'H/I'-IHO npeacTaBIATh PE3YIbTAThI BBIITOJIHEHHOI'O (1)I/I3I/I'-I€CKOFO OIlbITa
(9KCIIepUMeHTa, UCCIIEI0BaHMS, IPOCKTA);

IMOHMMAaThb M HCIIOJIb30BAaTh IMPECHUMYIICCTBA KOMaHJIHOﬁ nu I/IHI[I/IBI/I)IyaHBHOI\/’I pa60TI)I
IPY PELICHUN KOHKPETHOH (pu3nueckoil mpoOaemsl;

MNpUHHUMATL LCJIN COBMECTHOH ACATCIBbHOCTH, OPraHU30BLIBATH HCﬁCTBHS[ no eé
JIOCTHD)KEHUIO: PAaCIpelesATh POIM, 00CYKAaTh MPOLECCH U PE3yNIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHUPYS CBOU HeﬁCTBHﬂ C APpYruMHu 4JICHAMHU KOMAaHbI;
OLICHMBaTh KAaueCTBO CBOET0 BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsaTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBHS

CaMoopraHmaunﬂ:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMIUX TSl PEIICHUs
($u3NYECKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMUHBIX MOAXOAAX MPUHATUS pEHIeHWH (MHIWBUIYyaTbHOE,
MPUHSATHE PEILICHUS B TPYIIIE, IPUHATUE PELIEHUN TPYIIOi);

CaMOCTOATEJIBHO COCTAaBJIATh AJITOPUTM pelIeHUs (PU3MUECKOW 3ahaud WM IUlaHa
HCCIIEIOBaHUs C YYETOM HMMEIOIIMXCA PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATH MpeajiaraeMble BApUaHThl PEIICHUN;

JienaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh JICKBATHYIO OLICHKY CUTYAallUX U MIpeUIaraTh IiaH €€ U3MEHEHHS],

OOBSICHATh NPUYMHBI JTOCTHXKEHUS (HEIOCTHIKEHHUS) Ppe3yJdbTaToB JeATelIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIOJHEHUS (HU3NUYECKOTO
UCCJIEIOBaHUsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB, HW3MEHHUBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUSIM;

CTaBHUTh ce0sl Ha MECTO APYroro YejoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha Hay4HYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHUH (GHU3UYECKUX 3aJady WIH B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.



INPEAMETHBIE PE3YJIbTATBI

K xonHuy oOyueHus B 7 kJjacce IpeJMETHbIE pPe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHUIA:

UCIIONb30BAaTh TMOHATHA: (U3NYECKUEe W XUMHUYECKHE SBJICHHS, HaOII0JeHHE,
HKCIEPUMEHT, MOJIENb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BelecTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHHUECKOe
JBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSAMOJIUHENWHOE),  TpaeKTOpHus,
paBHOAEWCTBYOmas cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI,

pa3nmuyath siBreHus (nuddysus, TeII0Boe IBIKEHUE YaCTHIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPIIMs, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalleHMs, Iepefadya AaBJICHUS TBEPABIMU
TeJIaMHU, KUAKOCTIAMHU U razaMu, aTMoc(hepHoe JaBjieHue, IIaBaHue Tell, peBpalleHus
MEXaHUYECKOM SHEPrun) M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,

pacrno3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3NYECKUX SBJICHHUM B OKPY>KAIOLIEM MHUpE, B
TOM 4YHcie (U3MUECKUE SBICHUS B TMPHPOJE: MPHUMEPHI JBWKCHHS C PA3TUYHBIMU
CKOPOCTSIMU B XWBOW W HEXKHBOM NPHUPOJE, NEUCTBUE CUJIBI TPEHHUS B MPUPOAE U
TEXHUKE, BIMSHUE aTMOC(PEpPHOro IaBJICHUs Ha J>KUBOW OpraHM3M, IUIaBaHUE pbIO,
pbhlUaru B Teji€ YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUII;

OIKCHIBATh U3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YINPYIrOCTH, CHJa TSDKECTH, BEC Tela, CUja TPEHUs, AaBJICHUE
(TBEpHoOro Tema, XKUAKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHHW4eckas padora,
MOIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbl, KOX(P(UIMEHT TOJE3HOr0 JeWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUAIbHAs 3HEPrusi), MPU ONKUCAHUU IPABUIHHO
TPaKTOBATh (PU3UUECKHUI CMBICI HCTIONb3yEMbIX BEJIMYMH, UX 0003HAUCHUSI U €IUHUIIBI
(GU3NYECKUX BEIMYMH, HAXOJUTh (OPMYJIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TPapUKH M3YYCHHBIX 3aBUCHMOCTEH
(hUBUYECKUX BEITUYHH,

XapaKTepu30BaTh CBOMCTBAa Tes, (U3NYECKHE SIBICHHS M IPOLECCHI, HCIOIb3YS
MpaBHUJia CIOKEHHUs cuil (BIOJb OAHOW MpsiMoif), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBecHsl pblyara (OJI0Ka), «30J0TOE IMPABHIO» MEXaHHKH,
3aKOH COXPAaHEHHS MEXAaHMYECKOM »SHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(bopMyIHUPOBKY 3aKOHA U 3alMCHIBATh €M0 MaTEMaTHUYECKOE BhIPaKEHHE;

OOBSICHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHMHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOrMYecKHX II1aroB ¢ OMopoi Ha 1—
2 U3y4YEHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemaTth pacuéTHble 3agadyd B 1—2 1eHCTBHSA, HWCHONB3YsSd 3aKOHBI U (HOPMYIIBL,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJayu
3alMCBIBaTh KPATKOE YCIIOBHE, MOACTABIATH (U3NYECKHE BEIUYMHBI B (OpMYINBI U



NPOBOJIUTH PAcU€Thl, HAXOAUTh CIpPaBOYHBIC JIaHHBIE, HEOOXOAMMBIE JUIl PELICHHUs
3a7a4, OICHUBAThH PEAMCTHYHOCTD ITOYy4eHHON (PU3UIECKOI BEITHMUUHBI;
pacro3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO pEUIMTh IPH HOMOLIM (HU3HYECKUX
METOZOB, B OIHMCAHMM HCCIENOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINOIOKEHNE
(runoresy), paszauyaTh M MHTEPIPETUPOBATH IOJIYYEHHBIH pe3yiabTaT, HAXOIUTh
OLIMOKH B XO/I€ OTIbITA, 1€7aTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

IPOBOJUTH OMNBITHI IO HAOIIOACHHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Ted: (OPMYNIHPOBATH IPOBEPSIEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYA0BaHNUS, 3aIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOABL;
BBINOJIHATH NMPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CUJIbI U
TEMIIEpPATypbl C HCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alHCHIBATH
HOKa3aHMs MPUOOPOB ¢ YUETOM 3aJaHHOH a0COIIOTHOM MOTPEIIHOCTH U3MEPEHMUIA;
MPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYroM C
UCTOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIKYILETOCS
Tejla OT BPEMEHH JABWKCHUS Tela, CWIIBI TPEHUS CKOJIBKEHUS OT Beca Tella, KaueCTBa
00pabOTKM MOBEPXHOCTEM TeI W HE3aBUCUMOCTH CHJBI TPEHUS OT IUIOLAaau
CONPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YIJIMHEHMS MPYXHUHBI, BBITAJIKUBAIOLIEH
cuibl OT OOBEMA NOrpYy)KEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, HA KOTOPYIO IOIPY’KEHO Telo,
YCIOBUH TMJaBaHMS TeJ, YCIOBMH paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUK y4eOHOTO WCCIIENOBaHMSA, COOMpaTh YCTAHOBKY W  BBIOJIHSATH
U3MEpEHus, clenys MpeUIoKEeHHOMY IUIaHy, (PMKCUPOBaTh PE3yJbTaThl MOJYyYECHHOMH
3aBUCUMOCTH (IM3WYECKHX BEJIMYUH B BUJE NPEUIOKEHHBIX TaOIHI M TpadHKOB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0OBAHHUS;

POBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTByIOLlas Ha IOTPYXKEHHOE B JKMIKOCTb TEJO,
KOO PHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXAHHM3MOB), CIEAYS HPEIJIOKEHHON
MHCTPYKLUU: TIPU BBIIOJIHEHUH U3MEPEHUH COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAUEHUE UCKOMOM BEIIMUUHBL;

coOmofaTh MpaBuiIa TEXHUKM O€30MacHOCTH Npu paboTe ¢ JabopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh MNPUHLIMIBI ACHCTBUS NPpUOOPOB U TEXHUUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILAIOIINECS COCYbl, OapOMETp, pbluar, MOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha HX OMHMCAaHMUA (B TOM 4MCIE: MOAIIMIHHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABINYECKHM INPECC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIHOJb3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢u3nyecKre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH TpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HHM JUJIsl oOecreueHus
0e30IacCHOCTH MpH OOpalleHud C NpUOOpaMu U TEXHUYECKUMH YCTpOMcTBaMu,
COXpaHEHMsI 370pOBbsi M COONIOAEHHA HOPM D3KOJOTMYECKOrO IIOBEJICHUS B
OKpYXarollei cpeae;



OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBEIM 3aIIPOCOM, Ha OCHOBE MUMEIOIINXCS 3HAHUW U ITyTEM CpaBHEHUS
Pa3IUYHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOPAs SBJISETCS POTHBOPEYHBOM
WIIA MOXeET OBITh HEZJOCTOBEPHOM;

UCIIOJIb30BATh MPH BBINOJIHEHUH y4eOHBIX 33JJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
($U3NIECKOTO CO/ep)KaHusl, CIPaBOYHBIE MaTepHallbl, pecypchl cetu HTepHer,
BJIAJIeTh NpHEMaMH KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHGOPMALUH W3
OJTHOW 3HAKOBOW CHCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHBIC KpPaTKHWE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIK (U3NIECKOTO COAEPIKAHUSA, B TOM YUCIIE MyOJIUYHO AeNaTh
KpaTKue COOOMICHHUS O Pe3yNIbTaTax MPOEKTOB MM y4eOHBIX UCCIICIOBAHUH, TIPH ATOM
IPaMOTHO HCIIOJIb30BATh M3YYCHHBIH TOHATUIHBIA ammapaT Kypca (U3HKH,
COIIPOBOKIATh BHICTYIIJICHUE TIPE3CHTAIHEH;

IpY BBITIOJIHEHUN yY€OHBIX TPOEKTOB W MCCIIEIOBAaHUN pacHpeneNisiTh 0013aHHOCTH B
rpyIIe B COOTBETCTBHH C IOCTaBICHHBIMU 33Ja4aMH, CIICUTh 32 BHIMOJHEHHEM IIaHa
JeWCTBH, aJeKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JAEATCIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsI MHEHHE OKPY)KAIOLIHX.

K koniy oOydeHus B 8 kJiacce mpeaMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

KCIIOJIb30BATh MOHATHUS: MAcca U pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE ATOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIC Tela,
HACBILLECHHBI U HEHACBILLICHHBIN Iap, BIAXKHOCTh BO31yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, DJIEMEHTAPHBINA AJIEKTPUUECKHUMN 3apsl, SJIEKTPUIECKOE
10JIe, TIPOBOJHUKH M JIUAJIEKTPUKH, NOCTOSHHBIA SJIEKTPUYECKUM TOK, MAarHUTHOE
10JIE;

pa3nuyath SIBI€HUA (TEIUIOBOE pacHIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMA4YMBAHUE, KaNWUISIPHbIE SBIICHUS, WCIAPEHUE, KOHICHCALM,
IIJIaBJIEHUE, KpUCTAJIN3aLUs (oTBepaeBaHue), KHUIICHHE, Teroneperaya
(TEemIonpoOBOJHOCTh, KOHBEKIIUS, W3IyUYCHHUE), AJIEKTPU3AIMS Tell, B3aUMOJCHCTBUE
3apsAoB, JEHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHUE, B3aUMOJIECHCTBUE
MarHuTOB, AEHCTBUE MATHUTHOIO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHAYKIHSA) TO ONHUCAaHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JTAHHOE (PUINICCKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHHUHI B OKPYKAIOLIEM MHUPE, B
TOM 4HClIe (U3NUECKUE SBICHUS B TNPHUPOJE: TOBEPXHOCTHOE HATSIKEHUE U
KalWUISIpHbIE SBJICHHMS B NPUPOAE, KpUCTAUIbl B mpupone, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa,
DIIEKTPUYECKHE SBIEHUS B aTMocdepe, IJIEKTPUUYECTBO JKHBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3emiH, Apeid MOII0COB, POJIb MAarHUTHOTO MOJS JJIS SKU3HH Ha
3emiie, OJIAPHOE CUSHHUE, TIPU 3TOM NEPEBOJUTh MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SBICHUII;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (U3NYCCKUE SBIICHUS, UCIIONB3Ys (HU3MUECKUe
BEJIMUMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJIMWYECTBO TEIUIOTHI, YyleIbHas
TEIVIOEMKOCTh ~ BEIIECTBA, YAEIbHAs TEIUIOTAa IUIABJIEHUSA, yHAEJIbHAas TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CTOpaHHs TOIUIMBA, KO3(PPHIMEHT MOIE3HOTO
JIEWCTBHS TEIUIOBOM MAILIMHBI, OTHOCUTEJIbHAS BIAXXHOCTh BO31yXa, JIEKTPUUYECKHUI



3aps], CWJIa TOKa, DJJIEKTPUYECKOE HAMpPHKCHUE, CONPOTUBICHHE IPOBOJIHHKA,
yIEIbHOE CONPOTHBIICHUE BEIIECTBA, pabOTa M MOIIHOCTD JIEKTPHYECKOTO TOKA), IPH
ONMCAHUM MPABWIBHO TPAKTOBATh (U3UUECKUH CMBICI HCHOJIb3YeMbIX BEJIHYUH,
0003HaUCHUS M eIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3MYECKYl0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TIpapUKu
U3yYECHHBIX 3aBUCHMOCTEH (DPU3NUECKUX BEIHMYHH;

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUSA W HPOHCCChI, HCIIOJIb3Ys
OCHOBHBIC TIOJIOKECHUSI MOJICKYIAPHO-KMHETHYECKOH TEOpPUH CTPOCHHUS BELIECTBA,
NPUHIUI CYMEPHO3UIUK ToNeHd (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHs
3apsiia, 3akoH Oma Juisi ydacTka mend, 3akoH Jxoyns—JIeHnma, 3aKoH COXpaHEHUS
SHEPTUH, TPH ITOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHAa M 3allUCHIBATH €TO
MaTeMaTH4eCKOe BBIPAXKCHUE,

OOBACHATH (hU3NYECKHE TPOIECCHl M CBOMCTBA TElI, B TOM YHCIE€ U B KOHTEKCTE
CI/ITyaI_[I/If/'I MPAKTUKOOPHUCHTHPOBAHHOT'O XapakTepa: BBIABIIATD
NPUYMHHOCIICICTBEHHBIC CBSI3M, CTPOUTH OOBSCHEHHE M3 1—2 JOrMYeCKHX IIaroB c
ormopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUESCKHX SBICHHH, (PU3MUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agayd B 2-3 JEWCTBHS, WCIONB3Ys 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIONIME (PM3MYECCKUE BEIMYMHBL: HAa OCHOBE aHalW3a YCJIOBUS 3aladd
3aMHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK JAHHBIX Ul PEIICHUS 3aJaqH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE AJIsl €€ PeICHHUs], IPOBOAUTH PACUEThI U
CpaBHHUBATH MMOJYUCHHOC 3HAYCHHUC (1)I/ISI/I‘I€CKOI\/’I BCJIIMYHHBI C U3BCCTHBIMHU JaHHBIMHU,
pacro3HaBaTh MPOOJEMBI, KOTOpblE MOKHO pELIMTh NP TOMOIIM (PHU3MIECKUX
METOI0B, HCIIOJIB3YA OIIMCaHUuEC HuccjaeaoBaHus, BBIACIIATH IIPOBEPAECMOC
NPEANONIOKEHUE, OLEHUBATh MPAaBWIBHOCTh MOPSIKA IPOBEACHUS HCCIECIOBAHHS,
JACJ1aThb BBIBObI,

IPOBOJIUTH OTBITHI 10 HAOIIONEHHUIO (PU3NYECKUX SBICHUH WIN (PU3UUECKUX CBOMCTB
Tenl (KamwULsIpHBbIE SIBICHHS, 3aBUCHMOCTh JaBJICHUS BO3IyXa OT ero o0béMa,
TEMITEPaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS M HaTPEBAHUS MPH M3IYYCHHUHN OT I[BETA
U3Tydaromei (Morjomaromeil) MOBEPXHOCTH, CKOPOCTh HCIApPEHUs BOJIBI  OT
TEMIICPATYpPbl KHUAKOCTH U ILJIOIIAJAn ee IMMOBCPXHOCTHU, JJICKTpHU3ALUA TCI U
B3aUMOJICHCTBHE AIIEKTPUYECKUX 3apsI0B, B3aUMOAEHCTBHE MOCTOSHHBIX MarHHUTOB,
BU3yaJIM3alisi MATHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB, JEHCTBUSI MArHUTHOTO TIOJIS
Ha IPOBOJHHUK C TOKOM, CBOICTBa QJICKTpOMArHura, CBOMCTBaA SJICKTPOABUTATCIIA
NOCTOSTHHOTO TOKa): (OpMYNIMpPOBAaTh IPOBEpSEMbIE TPEIIOI0KEHUs, CcOoOUpaTh
YCTAaHOBKY M3 TMPEUIOKCHHOTO O0OpYyJIOBaHMs, ONUCHIBATH XOJA ONbBITA H
(bopMyIHpOBaTH BHIBOI,

BBIIIOJIHATE MPSAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIBbHOM BIAXXHOCTH BO3yXxa,
CHJIBl TOKA, HANPSDKEHHS C KCIOJIb30BAaHMEM AaHAJIOTOBBIX IMPUOOPOB M JaTYMKOB
(U3MYECKUX BEIWYHMH, CPAaBHHBATH PE3YJIbTaThl HM3MEPEHUH C Y4ETOM 3aJTaHHON
a0COIOTHOM MOTPENIHOCTH;

IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHMOCTH OJHOM (DPM3UUECKON BEIMYHMHBI OT APYro C
HCIIOJIb30BAHUCM IIPAMBIX H3M€peHHfI (3aBI/ICI/IMOCTI) COIIPOTUBJICHHUA IMPOBOJHUKA OT
ero JUIMHBI, IUIOIIAAN ONEPEYHOr0 CEUCHUS M Y/ACIBHOTO CONPOTHUBIICHUS BEIECTBA
IPOBOJ/IHUKA, CHJIBI TOKA, WAYLIETO Yepe3 MPOBOJHHK, OT HANPSHKEHHS Ha TIPOBOIHHKE,
VICCIIEIOBAaHNE IIOCIECOBATEIFHOTO M TAPAJUICIBHOTO COSIMHEHHH IPOBOIHUKOB):



IUITAHUPOBATh UCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIeays
IPEJIOKEHHOMY IIJIaHy, (PMKCUPOBATh PE3YJIbTAThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE
Tabnui u rpaduKoB, IeJaTh BHIBOJBI IO Pe3yabTaTaM UCCIEAOBAHUS;

® [POBOJIUTH KOCBEHHBIC WM3MEPEHHUs (U3NUECKUX BEIMUYUH (yIesibHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, pa00OTa M MOILIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
MPETIOKEHHOW MHCTPYKIUH, U BBIYUCIISATH 3HAYEHHE BETMUHMHBI;

e coOnronaTh TMpaBWja TEXHUKM Oe30macHOCTH T1pu pabore ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

® XapakTepu30BaTh MPHUHIMUIBI JEHCTBUS U3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOH Ha MX OMHMCAaHUA (B TOM YHUCIE: CUCTEMAa OTOIJICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOuWHA, aMIlepMeTp, BOJBTMETP, CUYETUUK DJICKTPUUECKOMN
DHEPIUH, DHIIEKTPOOCBETUTEIbHBIE TNPUOOPHI, HAarpeBaTeNIbHBIE 3JIEKTPOIPHOOPHI
(mpuMepbl), SJIEKTPUYECKHE MPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUM U
HeoOXouMBbIe (HPU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA W H3MEPUTEIbHBIE MPHUOOPHI IO
CXEMaM U CXEMAaTUYHBbIM PUCYHKAM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEb BHYTPEHHEIO CrOpaHMs, JIEKTPOCKOIL, PEOCTar), COCTABIIATH
CXEMBI 2JIEKTPUYECKHUX LIETEeH C MOCIEeI0BaTEIbHBIM U NapajuIe]IbHBIM COECINHEHUEM
AIIEMEHTOB, pa3iinyas yCJIOBHbIE 0003HAUEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LIENeH;

® TMPUBOAWUTH TpUMEPHl (HAXOAWTH WH(GOPMALMIO O TMpUMEpax) MPAKTUIECKOTO
UCTIOIb30BaHUSl (PM3MUECKUX 3HAHWA B TIOBCEAHEBHOW KHM3HHM IS OOECIICYEeHUS
0e30MmacHOCTH TpU OOpalieHMH C OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOAEHHUS HOPM 3KOJOTMYECKOrO IIOBEJACHUS B
OKpYXKarolleu cpeae;

® OCYIIECTBJIATH MOMCK HH(popManuu ¢uzndeckoro conepxkanuss B HVHTepHere, Ha
OCHOBE HMEIOIIMUXCS 3HAHUW M TYTEM CpPaBHEHUS [OMOJIHHUTEIbHBIX HCTOYHUKOB
BBIJICNIATh MH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM HIM MOMKET OBITh
HEJIOCTOBEPHOW;

® ICIOJIb30BATh MPH BBITOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIONYJISPHYIO JUTEPaATypy
(U3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIQ/IeTh MpHUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHusi HMHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

e co3JaBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpATKHE YCTHBIE COOOIIEeHHs, 0000Ias
MHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOIO COACPIKAHUSA, B TOM YHUCIE
NyOJIMYHO  TPEACTaBISITH  pPe3yibTaTbl MPOEKTHOM WM  UCCIEN0BATENIbCKON
JESTENbHOCTH, TIPU 3TOM T'PAMOTHO HCIIONIB30BaTh W3YUYCHHBIN MOHSITHMHBIN anmmapat
Kypca (pHU3UKH, CONPOBOXIATh BBICTYIICHUE MTPE3CHTAIIUCH;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U UCCIENOBaHUN (PU3NUECKUX MPOLECCOB
pacrpenensaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33/a4aMH,
CJIeIUTh 3a BBHINOJHEHHEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBATh COOCTBEHHBI BKJaJ B  JEATENBHOCTh  TPYIIbl, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aHMOICHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peniaTh KOHMIUKTHI.

K konny oOyueHus B 9 kjiacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:



WCIOJb30BaTh TMOHATHS: CHCTEMA OTCUE€Ta, MaTephalbHasg TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUsA, nedopmarus (yrnpyras, miacTudeckasi),
TpEHUE, UEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb W MEpPEerpy3K, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOro Teja, paBHOBECHE,
MEXaHU4YeCcKue KoyuebaHusi U BOJIHBI, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
AIIEKTPOMATHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JaTbHO30PKOCTh, CIIEKTPHl HWCIYyCKaHWS W TOTJIONICHMs, anb(da, Oeta- M ramma-
W3JIy4€HHUs], U30TOIIbI, SIAEPHAsI SHEPIeTHKA;

paznuyaTh SBIEHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBIXKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIHHEHHOE ABUKEHHE, CBOOOIHOE MaJIcHUE Tell, pABHOMEPHOE
JIBIDKEHUE 10 OKPYKHOCTH, B3aUMOJICMCTBUE TeJ, PEAKTUBHOE JIBHXKEHHE,
Kosie0aTeNbHOE JBIKEHUE (3aTyXalollde M BbIHYXKICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpa)XCHUE 3BYKa, MPSIMOJMHEUHOE pACHpPOCTPAHEHHUE,
OTpa’KEHUE U NPEJIOMIICHHE CBETA, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KCHHE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJIbHbIX IIBETOB, JMCIIEPCHUs CBETa,
€CTECTBEHHAs PAaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTPa W3ITyYEHUS )
MO0 OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOIINX
JaHHOE (PU3HUECKOE SIBICHHUE;

pacrto3HaBaTh MPOSBICHUE U3YUYECHHBIX (DM3UYECKUX SIBJICHUN B OKpYyKaromeM mMupe (B
TOM uHcie (pu3nMUecKue SIBICHUS B MPUPOJIC: MPUIMBLI U OTIUBBI, JABHKEHUE IJIAHET
ConHEeYHOM CHUCTEMbI, PEaKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 3XO, LBETa Tell,
ONTUYECKUE SBICHUS B  TMpHpPOAE, OHOIOTHYECKOE  JIEHCTBUE  BUAMMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO H3ITyUYEHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIy4H, pPAJUOAKTUBHOE W3IyYeHUE TPUPOJHBIX MHHEPAJIOB,
JEHUCTBUE PAIMOAKTUBHBIX M3TYYCHUN Ha OpPTraHU3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWMCTBA (IIPH3HAKH)
(bUBUYECKUX SIBJICHUH;

OTIMCHIBATh U3YUCHHBIE CBOMCTBA TN U (U3WYCCKUE SBIICHUS, HCIIONIB3Ysl (PU3NUICCKUE
BEJIMYMHBI (CpEelHsAS U MTHOBEHHAs CKOPOCTh Teja MPH HEPaBHOMEPHOM JABUKECHHH,
YCKOpPEHHE, NEPEMEILICHUE, MMYTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CUJa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Teja, UMITYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTb, TOTEHIIMATbHAS DHEPIHsl TeJa, MOAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, MMOTEHIIMATbHAS SHEPTUsI CKATOW MPYKUHBI, KHHETHUYECKas
SHEprusi, MOJHAas MeXaHW4yecKash HSHEeprusi, MepuojJ M yacTora KosieOaHuM, aJMHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTEeIb MPEIOMIICHUS
Cpenbl), MPU ONMUCAHWH TPABHIHLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EIUHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OpPMYIbI,
CBA3BIBAIOINIME JAHHYIO (U3MYECKYIO BEIMYHMHY C IPYTHMMH BEJIHMUYWHAMH, CTPOUTH
rpaduKu U3y9CHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIINYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCTIOIb3Yys 3aKOH
COXpaHEHUsI PHEPTUM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIMUII CYNEPHNO3ULIUUA CHUII,
MIPUHIUI OTHOCUTEIBHOCTH [ "anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXXEHUsSI W MPEJIIOMIICHUS CBETa, 3aKOHbl COXPAHEHUsS 3apsAIOBOrO M
MAacCOBOTO YHMCE TNpH SACPHBIX pPEaKUMsAX, IPH OSTOM JaBaThb CIIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMATHYECKOE BhIPAKCHHE;



OOBSCHATH (hU3MYECKUE TPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld  TPaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBISATH  IPUYHHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHNE U3 2—3 JIOrMYECKHX I1aroB ¢ OMOpOi Ha 2—
3 U3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (UINIECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

peniath pacu€THbIC 3a1a49u (OMHPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUN ), HCTIONB3YS
3aKOHBl M (popMysbl, CBs3bIBarOLIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
yCIIOBUS 3a/laydl 3alMChiBaTh KpPATKOE YCJIOBUE, BBIABIATH HEJOCTAIONIME WIIH
M30BbITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIJbI, HEOOXOAUMBIE Ui PEIICHUs,
OPOBOJUTH Pacy€éThl M OLICHWBAaTh PEATUCTUYHOCTb IOJIYYEHHOTO 3HAYEHUS
(bu3HYECKON BEIIUYNHBL;

pacrno3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH MOMOLIM (PU3HUYECKUX
METOZOB,  MCIIONB3ysS  ONHCAHHE  HUCCIEAOBAaHUS,  BBIICIATH  MPOBEPSEMOE
NPEINOI0KEHNE, OLEHUBATh IMPABWIBHOCTh TOPSJKAa IPOBEACHUS MCCICAOBaHMS,
JieJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YIbTAThl HAOIIOCHUN U OIIBITOB;

MPOBOJUTH OMBITH IO HAOIIOACHUIO (PH3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Tes (M3ydeHue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBUCUMOCTh
nepuo/ia KoyebaHuii MpyKMHHOTO MagTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHENHOE PacpOCTpaHEHUE
CBETa, pa3JioKeHHEe OeNoro cBeTa B CHEKTpP, M3yUEHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKajie M CBOHCTB H300paKeHHs TMpeaMeTa B COOHMpAIOICH JIHMH3E,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HM3JIYYEHHUsS): CaMOCTOSTEIbHO
coOMpaTh YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000PYAOBaHUS, OIUCHIBATH XOJ1 OTBITA U
ero pe3yabTaThl, POPMYITHPOBATH BHIBOJIHI;

POBOJUTH TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX HW3MEPEHMH, OMpenessis cpeaHee
3HaYeHUE H3MepIeMOl BeIMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparoieil JUH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTETHLHOTO MPHOopa);

MPOBOJIUTH HWCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSAMBIX M3MEpPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IMPU PAaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HavaJbHOH CKOpOCTH, TMepuojia KojeOaHWi MaTeMaTHYeCKOTro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBETa OT yrja NaJeHus u
yIiia MpesioMJICHHs OT yIJla MaJeHus1): TUIAHUPOBAaTh UCCIIEIOBAHUE, CAMOCTOSTEILHO
coOMpaTh yCTaHOBKY, (HKCHPOBATH pE3yJAbTaThl TOJXYYEHHOW 3aBHCHUMOCTHU
¢u3nYecKux BEIMYUH B BUJAE TaOIUI U rpadUKOB, JelaTh BBIBOABI 110 pe3ylbTaTaM
UCCIIC/IOBaHMS;

IPOBOJUTh KOCBEHHBIC HM3MEpPEHUs (QU3UUECKUX BEJIUYUH (CpEeiHAs CKOPOCTb U
YCKOpEHHUE Tejia MPH PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHUs,
KECTKOCTDh TPYKUHBI, KOIDPUIIMEHT TpEeHHsI CKOJIBKEHUs, MeXaHUdeckass pabora u
MOIIHOCTb, 4YacTOTa M TMEpHOJ KoleOaHMH MaTeMaTHYeCKOro U MPYKHUHHOTO
MasTHUKOB, ONTHYECKas cujaa coOuparomiel JMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh SKCIHEPHUMEHTAIbHYI) YCTAHOBKY M BBINOJIHATH
U3MEpPEHus, cleays MPEeAOKEHHON WHCTPYKIMHU, BBIYMCIATH 3HAUEHUE BEITMYMHBI U
AQHAIM3UPOBATh TOJIyYEHHBIE pE3yAbTaThl C YYE€TOM 3aJaHHOH IOTPEIIHOCTH
W3MEPEHHUI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH 1pu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTth OCHOBHBIC NPHU3HAKM H3YYEHHBIX (U3NYECKHX MOJIEJNEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHYHBIH WCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEJb aTOMa, HyKJIOHHAsi MOZIEJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX OMHMCaHUS (B TOM YHCIIE: COUIOMETP, TaTYUKU MTOJIOKEHHUS,
pPacCTOSIHUA U YCKOPEHHS, PaKeTa, 3X0JI0T, OYKH, IEPUCKOII, (poToanmapaT, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUA O
CBOMCTBaX (PM3NYECKHX SIBICHUIN U HEOOXOIUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BATh CXEMBbl U CXEMATHYHBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NMPHOOPOB U TEXHOJIOTMYECKUX MPOILECCOB IMPH pPEUICHUH ydeOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbI JJISl MMOCTPOCHHSI M300paXKeHHUH B MIIOCKOM
3epKajie U coouparoleil JTuHs3e;

NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MacHOCTH TpU OOpalleHMH ¢ OpudopaMu U TEXHUYECKHMMM YCTPOWCTBAMH,
COXpaHEHMsI 3/10pOBbsl M COOJIOAEHUS HOPM SKOJIOTHUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYNIHPYsl TMOMCKOBBIM 3ampoc, HAaXOAUTh IIyTH OIpPEesICHUs
JIOCTOBEPHOCTH TIOJIyYEHHOW WHPOpPMAlMA HA OCHOBE WMCIOIIUXCS 3HAHUNA W
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh IIPU BBIIOJHEHUM Y4E€OHBIX 3a/laHUil HaAyYHO-IIOMYJISIPHYIO JINTEPATYPy
(GU3MYeCKOro Ccojaep)kaHusi, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HHrepHer,
BJaJIeTh NMpHEMaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMaIUM U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M YCTHBIE COOOILIEHHUs HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJIbKUX HMCTOYHHKOB (PH3MUECKOTO COACpIKaHUs, ITyOJIHMYHO MPEICTaBISATh
pe3yabTaThl MPOEKTHOW WJIM HUCCIIEN0BATENBCKON EATEIbHOCTH, IPH ITOM I'PaMOTHO
UCTOJIb30BaTh HM3yYCHHBIH MOHATUHHBIN ammapar u3ydyaemMoro pasjena (U3NKd u
COMPOBOXKAAaTh BBICTYIUIEHHWE Ipe3eHTaluell ¢ y4éToM OCOOEHHOCTEM ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB JIeKTPOHHBIE
Ne HanmeHoBaHMe pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n MPOrpaMMbI Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pasnea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAOLIEr0o MUPa
bubmuorexa [IOK
11 ) - 2
M3MKa - Hayka o nppore https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HISHHCCITHE BEMITIHET https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO]I TO3HAHUS https://m.eds00.ru/7f416194
Hroro no pazgeny 6
Pa3pea 2. IlepBoHavajibHbIe CBeA¢HHS 0 CTPOEHMHU BellleCTBa
bubmuorexa [IOK
2.1 C 1
TPOCHHE BetliecTra https://m.edsoo.ru/7f416194
99 JIBrOKeHWE U B3aMMOICCTBUE YaCTHII 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTO eIIeCTBa 2 brbnrorexa LIOK
. TaTHBI TOSIHUS B TB
P - https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHne u B3auMojeiicTBHe TeJl
bu6 OK
3.1 MexaHU4YeCKOE IBIKECHUE 3 nommorexa L

https://m.edso0.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

39 n 4 1 bu6nmmoreka [IOK
' HEPILL, MACGA, HHOTHOCTS https://m.edsoo.ru/7f416194
bubmuorexa [IOK
. .B 14 2
33 Crna. Bt cin https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 aBnenue. Ilepenaya naBneHus: TBEpAbIMU 3 bubnmnoreka [IOK
' TeJIaMH, )KHIKOCTSIMHU U ra3aMu https://m.edso00.ru/7f416194
4.2 J1aBIIeHUE KUIKOCTH 5 bubamorexa LIOK
' CHHE A0 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4. A
3 TMOC(epHoe JaBetie y https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubmuorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3pnen S. Pabora u MOIHOCTB. JHeprust
bu6mmoreka [IOK
5.1 Pa6 3 1
abOTa I MOTHHOCTR https://m.edsoo0.ru/7f416194
bu6nuorexa LIOK
2 IT 1
> POCTRIC MEXAHHIME! > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CRAHITHCCIai SHepri https://m.edsoo0.ru/7f416194
Hroro o pazgeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 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 KUIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. TensioBble siBa1eHUs
. bu6nuorexa LIOK
11 (Tpoetie i cBoficTBa BemlecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIUIOBBIC HpOECCEt https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3pnen 2. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsi/ibl. 3apsSKEHHbIC TeJla 7 1 bubmuorexa [JOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 20 2 7 hgpSJ.I:I;I/(r)TT.GeI;i(])_E).ru 17§4181ce
but6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABICHIA 0 > https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
24 C) 4
HEKIPOMATTIITHAR HIAYRIE https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

KonuyecrBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/mt P Kontpoabusie | IlpakTnyeckue (ucpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. MexaHu4ecKkne siBJEHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
SAMMOACHETBHE Tl https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Paznen 2. Mexanudeckue Kojge0aHusi M BOJTHBI
bu6moreka [IOK
2.1 M 0 7 3
CXATITCCIIE KOTChaHHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXATITCCIHE BOTHBL SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DiieKTpOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE TOJE U bubnuorexa [JOK
3.1 6 2
AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbIe ABJICHUSA



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

4.1 3aKOHBI pacIpOCTpaHEHUS CBETa 6 2 Bubmmoreia LIOK
' OHP! PACHPOCTPATCHIL CBE https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.2
JIMH3BI W ONTH{ECKIE MIPHOOPSI 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3JI0XeHue 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBbIC IBJICeHUSA
51 HcnyckaHnue v ori HHE CBETAa aTOMOM 4 1 Bubnworexa LIOK
' e © 1 HOTIOTICHHE €5 OMO https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sipa 6 1 bubmmorexa LIOK
. HU TOMHOTO 4,
P AP https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 A 7 1
AICPHPIC peakiit https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTopuTeibHO-000011a101IMIi MOYJIb
[ToBTOpeHue u 00001IeHNE COAepKAHUS bu6nuoreka [IOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

ITOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne

w/n Tema ypoka

KoaunuyecTBo yacoB

KonTposabHbie

Bcero
padoThbI

IIpakTH4yeckue
padoTsbI

Jara
HU3y4YeHus

DJIeKTpPOHHBIE N (pOBLIE
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O PUPOJIE.
SIBnenus npupoasl. Pusndeckue
SIBJICHUSA

MeXaHI/ILIeCKI/Ie, TCIIJIOBBIC,
OJICKTPUYCCKUEC, MAaIrHUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BEIUIUHLI U UX
U3MepeHHe

Ypoxk-uccienoanue "N3mepenue
TEMIEPATYPHI IPU OMOILHU
KUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIIepaTyphl”

Kak ¢u3uka u apyrue ectecTBeHHbIE
HayKH{ U3Yy4aroT NPUPOSY.
EcrecTBEeHHOHAYYHBIN METOJ
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUM C ITIOMOIIBIO MoJieaeH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "lIpoBepka
TAMOTE3BI: TATBHOCTH MTOJETA
apuKa, mymeHHOT O
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
OoJtbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE bubmotera [IOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHMEe YaCTHII BEIIESCTBA bubmotera [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH IO
9 HAOJIIOJICHUIO TEIIJIOBOTO
pacIIupeHus Ta30B»
10 ArperaTHbie COCTOSIHHSI BEIIECTBA
B3anmocBa3b MEX1y CBOMCTBAMH
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX bubmmorexa [IOK
11
ATOMHOMOJIEKYIISIPHBIM CTPOSHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbhIX
COCTOSIHHI BOBI
MexaHndecKoe ABHKCHIE.
12 PaBHOMEpHOE I/III[{epaBHOMepHOC Bubnmorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBDKCHUE
13 CkopocTtb. EnuHUIIBI cKOpOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHH JIBHIKCHHSI bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNuepums. 3aK0OH UHEPIIHH.
15 B3aPII)1\IleI[efICTBHe TeJ'IpIIjaK MpUYHHA bubmorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKEHUS TEIl
IImoTHOCTE BemectBa. Pacuer Bu6morexa LIOK
16 Macchl M 00beMa Tela 1o ero

IIJIOTHOCTH

https://m.edsoo.ru/ff0a0fee



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

JlaGopaTopHas pabota

17 «OmnpeneneHne MIOTHOCTH TBEPAOTO
TEJIa
18 Pemenune 3ama4q mo teme bubnunorexa LIOK
"IInoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapaKTepuCTHKa
19 B3aumoieicTBus Ten. Cuna
ynpyrocTy. 3akoH ['yka
JlaGopaTopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(repopmanun) Npy>KUHBI OT
MIPWIOKEHHON CUIIBD»
21 SIBnenwme Tarorenus. Cuiia TSHKECTH
BSI3b MC CHJION TSKECTH U
22 ﬁaccoﬁ T:J('II:l}.IBeC tena. Pemenue bubamorexa HOK
https://m.edsoo.ru/ff0al778
3amad no teme "Cuna tsokect"
Cuiia TSDKECTH Ha UX TUIAHETaX.
23 duznyeckue Xapali[fggHCTHKH bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIAaHET
24 Nsmepenne cui. JlmHamomeTp bubrorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecoMocTh bubmorexa LIOK
https://m.edsoo.ru/ff0al1778
Cl10)KeHHE ABYX CHII, HAIIPABICHHBIX
26 10 OJHOH H?)SI?\I/[XOI\/JI. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS CHUIT
97 Pemenue 3agau mo reme

"PaBHonelicTByrOIIas crit"



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

TpeHue CKONIbKEHUs U TPEHUE

28 nokost. TpeHue B mpupoe u bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopHas pabora «3yuenue
3aBHCUMOCTH CHJIBI TPCHUS
29 CKOJIEKEHUS OT CI/IJ‘IBIp JTABIEHUS U bubmorera [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIONIUXCS
ITOBEPXHOCTEW
30 Pemenue 3a1au Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUITBI
Pemenue 3amau mo remam: «Bec
31 tenay, «['padudeckoe n3obpaxenue bubmmorexa [IOK
cuiy, «CUmsly, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOILAS CUID»
KonTponbHas pabota no temam:
«MexaHndecKkoe IBIKECHIEY,
32 «Macca, INIOTHOCThY, «Bec Tenay,
«I'paduueckoe n300pakeHrne CUI»,
«Cubi»
33 Hasnenue. CiocoObl yMEHBIICHUS U bubnuotexa [JOK
YBEJIMYCHUS JTaBICHUSI https://m.edsoo.ru/ff0a20a6
aBJICHHE ra3a. 3aBUCUMOCTh
34 ,I[I[aBJ'IeHI/ISI rasa or ooréma bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
o Ilepenaya naBneHus TBEPABIMU Butmorexa LIOK
TCTAMH, AHAROCTAMIL I Tasami. https://m.edsoo.ru/ff0a25b0
3axon Ilackans
36 JlaByieHue B )KUJIKOCTH U Ta3e, bu6mmorexa LIOK



https://m.edsoo.ru/ff0a1b9c
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

BBI3BAHHOC ﬂeﬁCTBHCM CHIJIBI
TAXECTH

https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBnenue bubnuorexa [IOK
B )KHUJKOCTH U Traze. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
38 CooOmmaroruecs CoCybl bubamorexa LIOK
https://m.edsoo.ru/ff0a2970
39 [MuapaBnuueckuii mpecc brbmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoi
JKUJKOCTHBIM HAacoC
Atmocdepa 3emmu. [Tpudannel
41 EE?ESEEEB;:LT;;O;:IBYIEZTSCTL bubmrorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOro aBICHUS OT BBICOTHI
HaJl YpOBHEM MOPs
4 Bec Bo3nyxa. AtmocdepHoe bubnnorexa [IOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocdepHOro bubnuoreka [IOK
nasnerus. OneitT Toppuyeu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 IaBJIECHUS OT BLICOTB?HI;.I[ YPOBHEM Bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepounsa. AtmochepHoe bubnuorexa [JOK
45
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no reme
"AtMochepHoe naBieHue"
47 JleiicTBue JKUAKOCTH U T'a3a Ha but6mmoreka [IOK

MOTPYKEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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

ApxumenoBa cuia

JlaboparopHnas paboTa
«OrnpeseneHue BbITAIKUBAIOLIEH

bubmunorexa IHIOK

48 CHWJTBI, IEHCTBYIOIIEH Ha TEeJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTH
JlabopaTopHast paboTa 1mo Teme
«MccnenoBanne 3aBUCHMOCTH Beca
49 Tena B Blzme oT 00BéMa Bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOH B )KUJKOCTh YaCTH
Tena»
bu6mmorexa [IOK
>0 Hraariite T https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHcTpynpoBaHue apeomeTpa uin
o1 KOHCTPYMPOBAHUE JIOJKHU U
oIpeiesieHue €€
rpy3onoabEmMHoCTH"
Pemenue 3aga4u no Temam:
59 «IInaBanue cymos. but6mmoreka [IOK
Bo3nyxoruiaBanuey, «J/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUJIKOCTEH U Ta30B»
bubnunorexa LIOK
>3 Mexaneckas pagora https://m.edsoo.ru/ff0a3f82
54 MomnocTts. EMUHUIEI MOIMHOCTH Bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM TpH

noanbéMe 1o Jjectaune"



https://m.edsoo.ru/ff0a33fc
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

56

IIpocThie MexaHU3MBI. Phryar.
PaBHOBecue cuit Ha ppruare

57

KonTtponsHas pabota mmo teme
«/laBnenue TBEpIBIX TEM,
KUJKOCTEH U ra3oBy /
Bcepocculickas npoBepoyHas
pabora

58

PesepBHblit ypok. Pabora c
TeKcTaMu 1o TeMe «JlaBneHue
TBEPABIX TEJN, KUAKOCTEH U ra30By» /
Bcepocculickas npoepoyHas
pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TexHuKe, OBITY U IPUPOJIE.

Jlaboparopnas pabota
«HccnenoBanue ycioBHit
paBHOBECHS pblyara»

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3aau 1o teme «Y CI0BUS
paBHOBECHS pbluara

bubmuorexa IHIOK
https://m.edsoo.ru/ff0a48a6

61

Koadduruent nosnesnoro necTeust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KIIJ] HakIOHHON
TUTOCKOCTHY

0.5

62

Pemenue 3agau mo teme "Pabora,
MotmHocTh, KIT/{"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnyeckast SJHeprusi.
Kunernueckas u noreHuuanbHas
JHEprus

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOU

bubmunorexa IHIOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUuu

https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 110 TEME
"JKCIEpUMEHTAJIBHOE OIIPEIETICHUE
WU3MEHEHUSI KHHETUYECKOU U
HNOTEHIMAJIBHON SHEPTUM MU
CKaTBhIBAaHUM TeJIa 110 HAKIIOHHOH
IJIOCKOCTH"

66

KonTtponsHas paboTa 1o teme
«Pabota 1 MOITHOCTB. DHEPTHS»

67

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHudecKkoe
nBmKeHne"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4dee6

68

PesepBHblit ypok. Pabora c
TekcTtamu 1o Teme "Padora.
MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoanuyecTBo yacoB

DJIeKTpPOHHBIE M (poBbIE

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnbie | IlpakTHueckue fllj;:eﬂﬂﬂ 00pa3oBaTebHbIE
padoThbI padoThbI pecypcol
OCHOBHBIE MOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKON 1 bubnuorexa [JOK
TEOPUU U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOTO, JKUAKOTO U
3 ra3§06pa3H0I;I(; coc;Toslinﬁ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsicHEHHE CBOWCTB TBEPOTO,
AKHJIKOTO U Tra3000pa3HOro
4 COCTOSIHU BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannmmueckue u amopHsie 1 bu6mmorexa LIOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue ¥ KalWUISIPHOCTb. 1 bubmuoteka LIOK
[ToBepxXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemuioBoe pacimpeHue u cxarue 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBMKCHUS 1
YaCTHUI]
9 Buytpennss sneprus. CriocoOst 1 bu6mmoreka [IOK



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

W3MEHEHUS BHYTPEHHEH SHEPTUH

https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 Buytet Tertonepe it https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe
HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuoreka [IOK

11
BEIIIECTB U MATEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuecTBo TemnoTel. Y nenbHas bubnunorexa LIOK
TEIII0OEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIUIOBOrO OaaHca.

13 TSHJ'IOO6M€H 1 TEIJIOBOE bubamorexa IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota

14 "UccnenoBanue ABJICHUS butmmoreka [IOK
TEIJI000MEHa TIPH CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueid BObI"

PacueT xoauyecTBa TEIIOTEHL,

15 HEO0OXOUMOTO JIJIsSI HarpeBaHUs
TeJa ¥ BBIIEISIEMOTO UM TIPU
OXJIXKICHUH
JlaGopaTopHas pabota

16 "Onpgz[enzHHe I})/z[eanoﬁ bubmorexa [IOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus ToruMBa. Y JeabHas bubnuorexa [JOK
TEIJIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u oTBEepACBaHHE BuGmorexa LIOK

18 KPHUCTAJUTUMYECKUX TeJI. Y AeabHas

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
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

19

JlabopaTopHasi pabota
"OnpeneneHue yaeabHOU TeTIOTHI
IUIaBJIEHMS JIbAA"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a72fe

20

[MapooOpazoBaHue 1 KOHEHCAIHS.
Hcnapenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y neapHas Tennora
1napooOpa3oBaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIIEHUS OT aTMOC(EPHOTO
JaBJICHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabora "OnpenencHue
OTHOCHUTEJIbHON BIIa’KHOCTH
BO3IyXa"

bubmunorexa IHOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

24

[puHIUIB paboTHI TEIIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOPAHUs

25

KII TenoBoro gBuraress.
TennoBple ABUTATENM U 3aILATA
OKpYXarolen cpebl

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUsI U MTPEBPALLECHUS
SHEPrUU B TEIUIOBBIX MpOIEccax

27

[TonroroBka Kk KOHTPOILHOU paboTe
no TeMme "TennoBbie ABICHUS.
H3menenune arperaTHbIX COCTOSTHUI
BemecTna"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTponbhas pabora o Teme

bubnunorexa LIOK
28 "TemoBeIe SIBICHUS. IiISMeHeHI/Ie ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSTHUM BEIIECTBA
29 Dnextpusanus Ten. JBa poaa
AJIEKTPUICCKUX 3aPSAI0B
Ypoxk-uccienoBaHue
30 "DieKTpu3anys Te1 UHAYKIUEH 1
IIPU CONIPUKOCHOBEHUU"
31 B3anmonencTBue 3apsKEHHBIX TEIL. bu6nunorexa LIOK
3akon Kysona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUECKOE TOJIE.
39 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bubmmorexa LIOK
noJisi. [TpyHIMT cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTONEH
Hocurenn snekTpuyeckux 3apsjios.
33 DnemenTapHsblii 3apsa. CtpoeHue
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH but6mmoreka [IOK
COXpaHECHHS SJIEKTPHUCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3ana4 Ha IpUMEHEHHE bubnnorexa [HOK
CBOMCTB DJICKTPHUUECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
o DNEeKTPUUECKUN TOK, YCIIOBUS €T0 BuGmorexa LIOK
CymecTBoBanu. MeTouHikn https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JIeHCTBHS SJIEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccinenoanue "Jleiictere

OJICKTPHUYCCKOI'O I10JI Ha



https://m.edsoo.ru/ff0a86ae
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

MPOBOJHUKHU U JUAJIEKTPUKU"

DIIEKTPUUYECKHUI TOK B METAILJIaX,

bu6mmorexa [IOK

39
KUIKOCTSIX M Tazax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lemb U eé
COCTaBHbBIC YACTH
C . JIab 0
" ¢ I;I;IaeToeKa ’ a c;paToplz)a;; panTa . BuGmorexa [IOK
M HHUC U T'YIINPOBaHU .
P | peryimp https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DJIEKTPUIECKOE HAIPSHKEHHE.
Boast™metp. JIabopaTtopHas pabora bubnuorexa [JOK
42 ' 0.5
'i3mepeHue 1 perympoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
C .
8 Viemsoe conponmicne bimorera LIOK
A P https://m.edsoo.ru/ff0aa738
BeIeCcTBa
JlaboparopHas paboTa
||3
4 conpormmacan mposonca or cro 1 bimorera LIOK
P POBOL https://m.edsoo.ru/ff0aa738
JUTAHBI, TUTOMIAIN TIOTIEPEYHOTO
ce4eHMs U MaTepuaina"
3
o | e
p ' s https://m.edsoo.ru/ff0aad4a
ydJacTKa [enu
JlaGopaTtopHas pabota
HH
CClIeZIOBaHUE 3aBUCUMOCTHU CHIIBI BuGmiorexa LIOK
46 TOKa, UAYILIEr0 YEPE3 PE3UCTOP, OT 1

COTPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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

HOCJ’ICI[OBaTeJ'II)HOC " IIapaJijICJIIbHOC

47 COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSKEHUN bubmmorexa LIOK
48
[IPH TI0CJIEI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JABYX PE3UCTOPOB"
JlaboparopHuas pabota "IIpoBepka
IIpaBUJIa JJIsl CUIIbI TOKA IIpU bubmmorexa [LIOK
49
napasuie]IbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4u Ha npuMEeHEHUE
50 3aKOHA OMaHHJISI pasjfanoro Bubmmorexa [IOK
https://m.edsoo.ru/ffOaaf8a
COEJIMHEHUS TIPOBOIHUKOB
Pabota u MomHOCTh
51 BJIeKTpI/I‘—IeCKI:FO TOKa. 3aKOH bubmiorexa OK
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlaboparopHas paboTa
52 "Onpgz{enI;HHe II))a6OTLI U MOIITHOCTH bubmorexa HOK
| https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DIIeKTpUUYECKHE 1IeTTH U
53 NOTPEeOUTENHN PIEKTPUIECKOM bubmmorexa LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [locTosiHHBIE MArHUTHI, UX
B3aUMO/ICVCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnmnoreka [JOK
OJICH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnauTHoe noJjie. MarHuTHOE 10JIe bu6mmorexa LIOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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3eMiIM U €ro 3HadeHUe I KU3HU
Ha 3eMiie

https://m.edsoo.ru/ff0acOba

[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUYECKUE 3apsIbl.

57 3apsKeHHbIE Tela U UX Bubmmorexa [IOK
_ . https://m.edsoo.ru/ff0abd2c
B3aumMojieicTBus. [locTosHHBII
AJIEKTPUIYECKUNA TOK"
Konrtponsnas pabota o teme
"DnexTpuueckue 3apsbl.
3apsKeHHBIE Tella U UX
58 B3211)HM01[6171CTBH;1. TTocTostTHHEIN bubmorera [IOK
N https://m.edsoo.ru/ff0abea8
INEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyYHast
pabora
PeseprubIit ypok. PaGora ¢
" .
B
3 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepodHast
pabota
OmneiT OpcTena. MaruutHoe moJsie
60 3JI€K’[‘pI/II‘)IeCK):)FO TOKa MarHuTHoe bubmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKA C TOKOM
[IpuMmeHeHue JIeKTPOMAarHuTOB B
61 texHuke. JlabopaTopHas pabota 0.5 bubmuoreka [JOK
"H3y4yeHue neicTBUSI MATHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOJAHUK C TOKOM"
DJeKTpOoABHUraTeNlb MOCTOSIHHOTO BuGmorexa LIOK
62 Toka. Mcnons3oBanue

3J'IeKTpOJIBI/IFaTeJ'IeI/IW B TEXHUYCCKHX

https://m.edsoo.ru/ff0ac86¢c
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YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaGopaTtopHast pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboThI 21eKTpoBUTaTeNns”

63

OnbiTel Papajnes. 3aKoH
3JICKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

64

Dnexrporeneparop. CriocoObl
MONTyYEHUS DIEKTPHUECKON
SHEPruH. DIEKTPOCTAHIINU HA
BO300HOBIISIEMBIX HCTOYHHKAX
JHEPTUU

65

[TonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPUUECKHUE U
MariuTHbIE IBICHUS"

66

KonTponbhas pabora o teme
"DJIeKTpUUECKUE U MarHUTHBIC
siBieHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

Peseprubrit ypok. Pabora ¢
TekcTaMu 110 TeMe "TernoBsle
SABIIEHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acche

68

PesepBHelit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MarHuTHeIe
saBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

68

145
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9 KUIACC

KoaunuyecTBo yacoB

DJIeKTPOHHBbIE IH(]POBHIE

e Tema ypoka Koutpoabnbie | IlpakTnyeckue Aara o0pasoBaTejbHbIE
n/n Bcero U3y4YeHH s
padoTsbI padoThbI pecypcsl

1 MexaHuueckoe OBUKEHUE. 1
MarepunanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubnmoreka [IOK
MEXAHUUYECKOIO JBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoIMHEITHOE 1 bubmuotexa [JOK
JBYKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBukeHne. CpeHss U MTHOBEHHAs 1
CKOPOCTh

5 [IpssMonnHETHOE PaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JBIDKCHHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JBHKEHUSI. 1
I'paduk ckopocT
JlaGopaTopHas pabota
"OnpeneneHue yCKOpeHus Teja npu bubnmoreka [IOK

7 1 1
PaBHOYCKOPEHHOM JBHM)KEHHH O https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoOomHoe magenne teir. OnbIT 1
lNanunes
PaBHOMEpHOE nBMKEHUE 10

9 OKpY)KHOI?:TI/I. lfl[epnoz[ 1 9acToTa 1 Bubmmoreia LIOK

. https://m.edsoo.ru/ff0ael76

oOpaiuenus. JIuneitHas u yriaonast
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CKOpOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE
11 Ilepseiit 3akoH HeroTona. Bexrop bub6mmorexa LIOK
CHITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnnoreka [IOK
12 .
PaBHojeiicTByrOIIAs CHTa https://m.edsoo.ru/ffO0ae72a
13 Tpernii 3akoH HproTOHA. bu6mmorexa LIOK
Cynepno3uiyst Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHUE bu6nuorexa [IOK
3akoHOB HeroToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cnra ynpyrocti. 3akoi I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuna
YOPYTOCTH
Jlaboparopnast pabota
17 «Onpre):nenl?aﬂne r))KeCTKOCTI/I bubanotexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
18 Cua Tpems bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuna bubmuorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpgz[enle)ﬂne ioa@@nunema bubamorexa LIOK
.\ https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pewenue 3agau no reme "3aKkoHbI
21 Herorona. CII[/ma ynpyroctu. Cuna bubamorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TPEeHHUSI
22 Cuna Ts5kecTH 1 3aKOH BCEMHPHOTO bubnuorexa LIOK
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TATOTCHHA. YCKOpeHI/Ie CBO6OI[HOI‘O

naJieHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JBrKeHune Tel

23 BOKPYT IPaBUTALlMOHHOTO LIEHTPA
(Conueynas cucrema). ["anmaktuxu"
Pemenue 3agau mo reme "Cuma BuGniorexa LIOK
24 Eﬁ)e:;:;"g AKOM BECMHPHOTO https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuYecKast CKOPOCTb. bubnuorexa LIOK
HeBecomocTs 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOYKH.
AOGCoITHO TBEPAOE TEINO. BuGorexa LIOK
26 f;flf:rf;g:z;;Ziiﬁi;;;i;m. https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LleHTp TshkecTn
PaBHOBecue MaTepuanbHOW TOUKH.
AOGCoNOTHO TBEPAOE TEINO.
27 PaBHOBecue TBEpIOTO TEMA C
3aKpETUIEHHOI OCBhIO BpaIlCHHUS.
Mowment cunsl. LenTp Tsxectn
Pemenue 3agau mo reme "MoMeHT bu6nuorexa [IOK
cuinbl. Lentp Tsoxectn". https://m.edsoo.ru/ff0b02b4
28 [ToaroToBKa K KOHTPOJILHOM padboTe
1o TeMe "MexaHn4yeCcKoe IBUKEHHUE. bu6mmoreka [IOK
Bsaumoneiicteue ten" https://m.edsoo.ru/ff0b0408
KonTponbhas pabora o Teme
29 "Meszqucxfe JIBIKEHHUE. bubmorexa [IOK

Bzaumopelictue Ten"

https://m.edsoo.ru/ffOb06ec
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AHanu3 KOHTPOJIBHOM pabOTHI O

30 TeMe "MexaHndecKkoe JIBHKEHIE.
BzaumopeiictBue Ten"

Nmmynse Tena. UMITynbsC CUIIBL.

31 3aKOH COXpaHEHMs UMILYJIbCA. bu6nuorexa LIOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3alMOJICICTBUE

32 Pemenue 3agau no reme "3akoH bubmuorexa [IOK
COXpaHeHUsI UMIyJbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-konbepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6nmuorexa [IOK

34 Mexanundeckasi paboTa ¥ MOIITHOCTh https://m.edsoo.ru/ffob0ag4

35 PabGora cuibl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopnast pabota

36 «Ormpenenenue pabOThI CUITBI TPEHUS
IIPY PaBHOMEPHOM JIBXKECHUH Teja
10 TOPU3OHTAIBHOM MTOBEPXHOCTH

37 CBsI3b SHEPTUH U PaOOTHI.

IloTeHuumanpHas SHEpPIrus

38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KHHETHYCCKOW YHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHKE
JlaGopaTtopHas pabota «3yueHue bubmuorexa [IOK

40
3aKOHA COXPAHEHHUS SHEPrUI» https://m.edsoo.ru/ffOb12fe

41 KonebaTtenbHoe NBUKEHHUE H €TO bu6nmuorexa [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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XapaKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858

42

3aTyxaroiye KojaeoaHusl.
BeinyxneHnbie kojaeOaHus.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTuueckuil ¥ NpyKUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
neproja KoieOaHuii OT )KECTKOCTH
MIPY’KUHBI U MacChl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaiienue sHepruu npu
MeEXaHNYECKNUX KOJIeOaHUIX

46

47

JlabopaTopnas pabora
«OmnpezeneHue 4acToThl U IEproJia
KoJIeOaHH TIPY>KUHHOTO MasiTHUKA)
Jlabopartopnast pabota «IIpoBepka
HE3aBUCUMOCTH NEpro/ia KojeOaHuit
rpy3a, MOJBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubmuorexa [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BosiHbL. CBOWCTBA
MEXaHUYECKUX BOJIH. [IpogonbHbIE 1
MIOIIEPEYHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepennus "MexaHu4IecKre
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckre BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’kKeHUE 3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTHU BBICOTHI 3By1<a oT



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

qacTOTEI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepeHus "YIbTpa3ByK U bu6nmoreka [IOK
uH(ppa3ByK B MPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBLHOM padboTe BuGmorexa LIOK

o4 110 TeMe "3aKOHBI COXpaHEHHUS. _
Mexanuyeckue KojaeGaHus 1 BOJHBI" hitps://m.edso0.u/ff0b2510
KonTponbhas pabora o teme

55 "3aKOHBI COXpaHEHUSI.
Mexanndeckue KojiebaHusi U BOJIHBI"

56 DIIEKTPOMArHUTHOE TOJIE. bubnmoreka [IOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe

o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "lllkana

58 3JIEKTPOMATHUTHBIX BOJIH. bubnmoreka [IOK
Hcnons3oBaHue 2IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOIA CBA3H"
VYpoxk-uccienopanue "Nzyuenue

59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C BH6H_HOTeKa LOK
HOMOIIbI0 MOGHITBHOIO Teedbora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1ay Ha onpesieneHne

60 YaCcTOTHI U JUINHBI
ANEKTPOMArHUTHOM BOJIHBI
DneKTpoMarHuTHas PUpPOia CBETA.

61 CkopocTb cBeTa. BonHoBbie bubmorexa LIOK
cBOCTBA CBOTA https://m.edsoo.ru/ff0b31d0

62 HcTtounuku ceta. [Ipsmonnneiinoe bub6mmorexa LIOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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pacrpocTpaHeHHE CBeTa. 3aTMEHHUS
ComHua u JIyHbl

https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHUs CBETa. 3epKaja.

but6mmoreka [IOK

63 Pemterine sajat ma npimeretie https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsI CBETa
[Ipenomnenue cBera. 3aKoH bubmuotexa [JOK
64
NPEJIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonp30BaHuE MOJHOTO bubmuorexa [IOK
65
BHYTPEHHET'O OTPAKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITUYCCKUX CBETOBOJIAX
JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MIPEIOMIICHUSI CBETOBOTO JTy4a OT
yIJla [TaJIeHNs Ha TPAHMIIE "BO3yX-
cTekiao""
VYpox-koH(pepeHus
"Ucnonp30BaHKe MOJHOTO
67 BHYTPEHHETO OTPAKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBs3b"
68 Jlua3zel. OnTudeckas Cuiia JIMH3BI bubmmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 ITocTpoenne n300pa>keHMi B JIMH3aX Bubmmorexa OK
https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabora Butmorexa LIOK
70 "Onpenenenue GOKyCHOTO

PaCCTOSAHUA U OINTHYECKOMN CHIIBI

https://m.edsoo.ru/ff0b4206
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cobuparomiei JuH3bI"

71 Ypok-koHpepeHus "OnTruaeckue bubnmorexa [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onTU4Yeckas CUCTeMa. bu6nuorexa [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koubepennus "JlepexTor
3penus. Kak coxpanurs 3penue"

PasnoxxeHue 6eoro cBeTa B CIIEKT.

74 Omnpitel HetoToHa. CrioxxeHue bu6mmoreka [IOK
CHEKTPaIbHBIX IBETOB. Jlucrepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTopnas padora "OnbITH 1O

a3JI0’KEHUIO OEJIOro CBETa B CIIEKT
75 E BOCITPHUSATHIO LIBETA MPEIMETOB H];];)I/I bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
WX HAOJIFOICHUH Yepe3 IIBETOBBIC
¢buibTpe!"
VYpok-nipaktukym "BosiHOBBIE

76 CBOMCTBA CBETa: IUCIIEPCHUS,
uHTepdepeHnns u qudpaxmms’"

77 Omnbite Pe3epdopaa u mranerapaas bubnmoreka [IOK
MOZENb aToMa https://m.edsoo.ru/ff0c12a8

78 [loctynatel bopa. Moaens atoma
bopa
HcnyckaHnne u mOrJonieHue cBeTa

79 aTOI\Z,OM. KBaHTHI. HHI:IIeﬁanLIG bubmmorexa LIOK

https://m.edsoo.ru/ffOc144c
CHEKTPHI
80 Ypok-npaktukyMm "Habmonenune bubmuorexa [JOK

CHEKTPOB UCITyCKaHUA"

https://m.edsoo.ru/ff0c1550
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bu6mmoreka [IOK

81 PaaHoaKTHBHOCTS H o€ BIIL https://m.edsoo.ru/ff0c1672

82 Crtpoenue aTOMHOTO siipa. bubnmoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac

83 PanroakTuBHBIE pPEBpAILICHUS. bu6mmoreka [IOK
N3oTomb https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau nmo reme: bubmuorexa [IOK
"PaguoakTrBHBIE TpeBpaIieHus" https://m.edsoo.ru/ffOclb4a

85 [lepuox momypacmaa
Ypoxk-koHpepeHIus

86 "Ppaz[I/IoaKTqI)/IBI;LI: U3ITyYeHUs B bubmorexa OK

| https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEAUIHE, TEXHUKE
SnepHbie peakiuu. 3aKOHbBI
87 C(?X}’E)aHeHESI 3aI;51z[0B0r0 u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YUCE

88 DHeprusi CBA3U aTOMHBIX SIIIEP. bubnmoreka [IOK
CBsI3b MacChl U DHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "AnepHeie
peakuun"

90 Peaknuu cuHTEe3a U 1eneHus saep. bub6mmorexa [IOK
Hcrounnku sueprun CosHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koubepennus "AnepHas

o1 sHepreTuka. JleicTBus
PaMO0AKTUBHBIX U3ITy4eHUH Ha
KUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOIBHOU paboTe Butmorexa LIOK

92 o Teme "DIIEKTPOMarHuTHOE TOJIE.

SHGKTpOMaFHI/ITHI)Ie BOJIHBI.

https://m.edsoo.ru/ff0c223e
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KBauroBrie gBienus"

KonTponbhas pabora o teme
"DJIeKTPOMarHuTHOE TOJIE.

93
ONEeKTPOMAarHUTHHIE BOJIHBI.
KBanToBbIC siBEHUS"
| o S
TOPHBI TBI IO K
| patop . P | ypey https://m.edsoo.ru/ff0c245a
B3aumopneiictBue Ten
I1 , 0000 .P
PR ——— EuGmiorexa L1OK
P " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "TeroBbIe MPOIECCH
IToBropenue, o6o01enHue. Pemenne
96 pacUeTHBIX U KAaUECTBEHHBIX 3a/1a4 bubnuorexa LIOK
o TeMe "KITJ] TenmoBbIx https://m.edsoo.ru/ff0c2a22
nsurareiaen"
67| paemerman n sasceraen s Buomiorexa LIOK
P | 8 \ https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anexTpoycTaHOBOK
IT 600 .
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MPOBEPSIEMBIE ITPEJMETHBIE PE3YJIbTATbHI OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MpoBepPsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth ABJICHHUA IO OINHMCAHHUIO UX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOG SABJICHUC

1.3

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXaroIleM MUpe, B TOM 4Hciie pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 3aJjauy B y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECKUX SIBJICHUIN

1.4

ONMCHIBATh H3YYEHHbIE CBOMCTBA Tel U (PHU3UYECKHE SIBICHMUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH OMUCAHWW TPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YEMbBIX BEIHYWH, WX
0003HauCHUS U €AUHUIBI (PU3MYECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh TpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(I)I/I3I/ILI€CKI/IX BCINYHH

1.5

XapaKTepu30BaTh CBOMCTBa Tels, (pU3MUECKHe SIBICHHUS M TPOIECCHI,
UCIIONB3YSl M3YYEHHBIE 3aKOHBI, MPU OTOM JaBaTh CIOBECHYIO
GbopMymUpPOBKY 3aKOHa U  3alUChIBaTh €ro MaTeMaTH4ecKoe

BbIpaXXCHHE

1.6

OOBSCHATH (PU3MYECKHE SIBICHUS, MPOIECCH W CBOWCTBA TEJ, B TOM
Yyucie W B KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BBIABIATh MPUYHMHHO-CIC/ICTBCHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JOrMYecKux IMmaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHHN, (PU3HMUECKUX 3aKOHA MU

3aKOHOMCPHOCTHU

1.7

peuiaTb paC‘IéTHHe 3aJa4d B 1 -2 HeﬁCTBHH, HCIOJIb3Ys 3aKOHBI U

q)OpMy.]'IbI, CBA3BIBAIOIIHNC (l)I/ISI/ILIeCKI/Ie BCIINMYHNHBI: HA OCHOBC aHaJIM3a




YCIOBHSI 3aJayd  3alUChIBaTh KpaTKOE YyCIOBUE, TOJICTABIATH
buznyeckre BeIUYUHBI B POPMYIIBI M IPOBOJUTH PACUEThI, HAXOAUTH
CIIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIE IJIsl PELICHUs 3aj]a4, OLIEHUBATh

PEATUCTUIHOCTD MOTYYCHHOU (PU3NUECKON BETUIMHBI

1.8

pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IpPHU I[OMOIIU
(1)I/I3I/I‘I€CKI/IX METOJ0B, B OIIMCaHHWMU HCCICIOBAaHUsA  BBIACIATH
MpOBEPAEMOE MPEAIIOI0KEHUE (ruroTesy),  pa3aUYaTh "
UHTEPIPETHPOBATh MOJYYSHHBIH pe3yNbTaT, HaXOAUTh OLIMOKUA B

XO0J€ OIbITa, ACJIATh BBIBOABLI 11O €T'0 pE3yJibTaTaM

1.9

OPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUM WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyIMpOBAaTh  IMPOBEpsieMble
OPEANoNoKEeHUs,, CcoOupaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJbBI

1.10

BBINOJIHATH NPSIMBbIE M3MEPEHUs C HCIOJIb30BAHMEM AaHAJIOIOBBIX M
uGpoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUYETOM

3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJUTH  MCCIENOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C MCIOJB30BAHUEM MPAMBIX HW3MEPECHMU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEIOBAaHHUS, COOMpPATH
YCTaHOBKY U BBIIOJIHATE U3MEPEHHUs, CIENYs NIPEII0KEHHOMY IIIaHy,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BHJIE NIPEUIOKEHHBIX TaOJIUI U TPapUKOB, JIeNIaTh BHIBOJIBI

110 pE3yjibTaTaM HUCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYUH, CIENYs
MPEIOKEHHOW MHCTPYKIUU: NIPU BBIOJIHEHUH U3MEpPEHUil cooupaTh
OKCIEPUMEHTAIIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOM

BCJIMYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaATb MMPUHIUIIBL JEHUCTBUSA HpI/I60pOB n  TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaATh  IMMPUHIUTIBL JIEHCTBUSA N3YYCHHBIX
HpI/I60p0B Hn TCXHHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHHuA,
HCIIOJIb3Ys 3HaHUA (6] CBOMCTBaxX (I)I/ISI/I‘-IGCKI/IX SIBJICHUMN u

HCO6XO,I[I/IMI)IC (bI/ISI/I‘IeCKI/IC 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

IPUBOJUTH TPUMEPHl (HAXOIUTh HWHPOpPMALUIO O MPUMEPAX)




MPAKTHYECKOTO HCIOIh30BaHMs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HM 1A oOecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npuOOpaMU M TEXHUICCKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3JI0POBbS U

cOOJTI0ICHHUS] HOPM 9KOJIOTMYECKOIo MOBE/IEHUS B OKPYKaIOIIel cpene

1.16

OCYILECTBIISITh OTOOp MCTOYHMKOB MH(OpManmu B cetd VHTEpHET B
COOTBETCTBUM C 3aJIaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHWM U IIyTEM CpPaBHEHMs Pa3IMYHBIX HMCTOYHUKOB
BBIJICNATh MH()OPMALMIO, KOTOpasl SBISETCS MPOTHBOPEUYMBON MU

MOJKET OBITh HEJTOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITTOJIHEHUU y4eOHBIX 3aJaHuf
HAyYHONIONYJSIPHYIO ~ JMTEpaTypy  (U3MYECKOro  COJepiKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaaeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOpMAIIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB WHPOPMAIMH (PU3UIECKOTO
COJICp)KaHHsA, B TOM YHCIIE MyOJMYHO AENaTh KPaTKHe COOOIICHUS O
pe3yibTraTax MPOEKTOB MM YYEOHBIX HCCIEJOBAHUH, TPU HTOM
rPpaMOTHO HCIIOJIb30BaTh H3YyYCHHBINM ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC npe3eHTauHeﬁ

1.19

IIPpU BBINIOJIHCHUHA y‘Ie6HbIX IMPOCKTOB N HCCIIeTOBaHUM pacpeacisaTb
00513aHHOCTHU B rpymme B COOTBCTCTBHU C TTOCTABJICHHBIMU 3a/1a4YaMU,
CJICAUTh 3a BBIIIOJHCHHCM IIJIaHaA HeﬁCTBHﬁ, aJCKBATHO OILICHUBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTb TI'PYIIIIBIL, BbICTpAaMBAaTh
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTEIBas MHCHHUEC

OKPY>KaOIIHNX

8 KJIACC

Kon
NPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/bHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pas3inyaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOC SIBJICHUC




1.3

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a]auy B y4EOHYIO, BBIACIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SBJICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYMHBI, TPH OMUCAHWW TPABUIHHO
TPaKTOBaTh  (U3MYECKHA  CMBICI  HCIIOJIB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIIB (PU3NYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYIHMH
BEJIMYMHAMHU, CTPOUTh  TIpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUINH

1.5

XapaKTepu30BaTh CBOMCTBAa Tes, (PU3UUECKHE SIBICHHSI M IMPOLIECCHI,
UCIIONB3YSl M3YyYEHHBbIE 3aKOHBI, MPU ATOM JaBaThb CIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTH4ecKoe

BbIpaXXCHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ moMomipl0 1 — 2 W3y4eHHBIX CBOWCTBA

(I)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemath pacuéTHble 3a7aud B 2 — 3 AeCTBHSI, UCIONB3YS 3aKOHBI U
dbopMybl, cBsI3bIBatONIKe GU3NYECKUE BETUYUHBI: HA OCHOBE aHaJN3a
YCIIOBUS 3a/1a4¥l 3alUChIBAaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIA peuleHusl 3a7auyd, BHIOMpATh 3aKOHbI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh Pacd€Thl U CPAaBHUBATH
MOJIy4eHHOE 3HAa4YeHUE (PU3UYECKOM BEJIMYMHBI C HW3BECTHBIMH

JaHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPU HNOMOIIH
(U3NIECKUX METOJIOB, UCTIOJIB3Ysl OTMIMCAHUE UCCIICJOBAHNUS, BBIACIATD
IIPOBEPSIEMOE IIPEIIIOIIOKEHUE, OLICHUBATh IPABUIIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WIH
busznueckux  CBOMCTB  Tem:  (GopMynHpoBaTh — IpOBEpsieMbIe
NPENIoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOIO

000py/I0BaHus, ONUCHIBAThH XO/1 OMbITa U (POPMYITHPOBATH BHIBOABI




1.10

BBITIOJIHATE MPAMBIC HU3MCPEHUSA C HUCIHOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YHUKOB (I)I/I3I/I‘IGCKI/IX BCJIMYHMH, CPABHHUBATb PE3YJIbTAThI

U3MepeHuil ¢ yuéToM 3a/1aHHOM a0COIFOTHOM MOrPEeNIHOCTH

1.11

MPOBOJIUTH  HWCCJEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIIMYUHBI OT JPYrOM C HCMOJb30BAHUEM TMPSIMBIX HW3MEPEHUN:
MJIAHUPOBATh HCCIEAOBaHUE, COOUPATh YCTAHOBKY U BBITIOJIHATH
U3MEPEHHs, Cleays  MNpeIoKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3yabTaThl MOMYYEHHOW 3aBUCUMOCTH B BHUJE TaOJUIl U TpaduKoOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/I3I/ILI€CKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHU, C06I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
({14 HpeHHO)KCHHOﬁ HHCTPYKIHMH, W BbIYUCIIATH 3HAUYCHHC

BCINYHHBI

1.13

coOJIfoaTh MpaBWIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a00paTOpHBIM 000pYTIOBaHUEM

1.14

XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.15

pacrio3HaBaTh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHYCCKUX ueneﬁ C IIOCJICAOBATCIbHBIM H II4paJlJICIIbHBIM
COCINMHCHHUEM 9JICMCHTOB, pasinydas YCIOBHEBIC 0003HaYEHUS

3JICMCHTOB JJICKTPUYCCKUX merei

1.16

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUH B TOBCEAHEBHOMN
KU3HM A o0ecriedeHus: 0Oe30MacHOCTH TpH  OOpalieHuu ¢
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

cOOIOICHNS] HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIICH cpeie

1.17

1.18

OCYHICCTBJIATDH ITOUCK I/IH(I)OpMaLII/II/I (1)I/I3I/ILIGCK01"O COJACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE HMEIOIIMXCA 3HAHUH H HYTéM CpaBHCHHUA
JOIIOJIHHUTCIIbHBIX HMCTOYHHKOB BBIICIATH HHQ)OpMaHHIO, KOTOpas

SABJIACTCA HpOTHBOpe‘{HBOﬁ HJIM MOXKET OBIThH HeﬂOCTOBepHOﬁ

HCIIOJIB30BAaTh IIPpHW  BBIIIOJIHCHUH y‘-Ie6HI)IX Sa)IaHI/Iﬁ HAay4YHO-

MOMYNSPHYIO JIUTEpaTypy (PU3MUECKOro COJAEpKaHMS, CIPaBOYHBIE




MaTepuainbl, pecypchl ceTh VHTepHeT; Bnaxere IpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALUU U3 OJHOU

3HAKOBOM CHCTEMBI B IPYT'YIO

1.19

co37aBaTh COOCTBEHHBIE MUCbMEHHBIE U KpPATKHUE YCTHBIE COOOICHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (DH3MUECKOTO
COJlepKaHUsA, B TOM YHUCJIE NYOJIWYHO MPEJICTaBISATh PE3yIbTaThl
IIPOEKTHOM WM HCCIEN0BAaTENbCKOW JI€ATEIbHOCTH, IIPU 3TOM
rPaMOTHO HCIIOJIb30BaTh H3Y4YEHHBIM IOHSATUWMHBIN amnmapar Kypca

(u3MKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUEH

1.20

9 KVIACC

IIPpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/ILICCKI/IX
MMponecCOB pacrupeacIiaThb 00513aHHOCTH B rpyane B COOTBETCTBUHU C
INOCTAaBJICHHBIMM  3aJadYaMM, CJICOAUTb 3a BbIIIOJHCHHMCM IIJIaHA
HeﬁCTBHﬁ u KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATb
COOCTBEHHEIH BKJIaa B  JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHHUKAaTHBHOC B3aHMO,Hef/’ICTBPIe, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI

Kon
IPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 001Ler0 00pa3oBaHUsA

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX TaHHOE (PUINUECKOE SBIICHUE

1.3

pacrio3HaBaTb HPOSBIEHUE W3YYEHHBIX (PU3MUYECKUX SBJICHUH B
OKpYXarolleM MHUpEe, B TOM 4Hciie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN

1.4

OMKCHIBATh H3YYCHHBIE CBONCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3YS  (DU3MUECKHE BEJIWYUHBI, TPU OMUCAHUHM MPABUIBHO
TPakTOBaThb  (PU3UYECKUI  CMBICT  HMCHOJB3YEMBIX  BEIWYHH,
0003HaYeHUs U eUHUIIBI (PU3UUECKUX BEJIUYNH, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH

BEJIMYMHAMHU, CTPOUTH TIpaQUKd  HM3YYEHHBIX  3aBUCHMOCTEH




1.5

(I)PBPI‘IGCKI/IX BCINYHH

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOILECCHI,
WCTOJNIb3ysl HW3YYEHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
GOpMYyTMPOBKY 3aKOHa M 3alHChIBaTh €ro  MaTeMaTHYECKOe

BBIPAJKECHHE

1.6

OO0BSACHATH (PU3HUECKUE IMPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISABIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux IIaroB C MOMOUIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

(I)I/I3I/ILI€CKI/IX HBHGHHﬁ, (bI/ISI/I‘-IeCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHble 3a7aud (OmHMparolMecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
¢du3nyeckue BEIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJadd
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBISABJIATH HEIOCTAIOLIME MU
M30BbITOYHbIE JaHHbIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pellleHus, MPOBOAUTH PAcu€Thl M OIEHUBATh PEATUCTHUYHOCTD

MOJTy9eHHOTO 3HaYCHUS (PU3NIECKON BETUUNHBI

1.8

pacno3HaBaTh MpPOOJIEMBI, KOTOpbIE MOXHO PEUIUTh MpPU TOMOIIU
(bU3MYEeCKUX METO/IOB, MCIONb3Ysl ONMCAHUE HCCIIETOBAHUS, BBLICIATH
NPOBEPSAEMOE TIPEIION0KEHNE, OLEHUBATH IMPABWIBHOCTh MOpPSAKA
NPOBEICHUSI HUCCIEOBaHMSA, JeNlaTh BBIBOJbI, HMHTEPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHI/II71 1 OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TEJNI: CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOIUTH TpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
OIpelieNsisl cpelHee 3HaueHWe u3MepsieMoil BennuuHbl ((pokycHOe
paccrosiHue coOuparomeil JUH3b), 000CHOBBIBATH BHIOOp criocoba

U3MEpeHus (U3MEPUTEIBHOTO PHOopa)

1.11

IPOBOJUTH HCCJEIOBaHME 3aBHUCUMOCTEH (M3NYECKMX BEIMYUH C
UCIIOJIb30BaHUEM NPSMBIX HM3MEPEHUIl: IIAHUPOBATh MCCIEOBAHUE,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY, (UKCUPOBATh pPE3YJIbTaThI
MOJYYeHHOW 3aBUCHUMOCTH (U3UYECKHUX BEJIMYMH B BUAE TaOJIMLU

l"pa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOJAWTH  KOCBEHHbIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATH HW3MEpPEHUs, CJIeays MPeAIOKEHHON WHCTPYKIHH,
BBIYHCIIATh 3HAYEHHWE BEJIMYWHBI M aHAJIM3UPOBATH TMOJYYCHHBIC

pEe3yAbTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKK HM3YYEHHBIX (DU3MUECKUX MOJeINei:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPOE TEJN0, TOUSUHBIH UCTOYHUK
CBETa, JIyd4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOTI'O gApa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMNHCAHUS, HCIOIb3YS
3HaHHA O CBOMCTBaX (UBMYECKUX SBICHUM U HEO0OXOIUMBbIe

¢uznyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOIECCOB MPHU PEUICHUH y4eOHO-TIPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJISl TOCTPOEHHs N300pakeHUI B MIOCKOM

3epKajie U cobuparolei JuH3e

1.17

NPUBOJIUTh TNPHUMEPHl  (HAXOAWTh HMH(OpPMAIMIO O TMpUMepax)
MPAKTHYECKOTO MCIIOIb30BaHMs (U3HMUYSCKUX 3HAHUH B TIOBCETHEBHOM
KU3HM I8 oOecriedeHus O€30MacHOCTH TMpU  OOpaIleHHH C
npuOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

cOOJII0ZICHHS] HOPM 3KOJIOIMUECKOI0 MOBE/ICHUS B OKPYKAIOIIEH cpenie

1.18

OCYIIECTBIISAThH MOUCK HHPOpMAIK (GU3HIECKOTO COACPKAHUS B CETH
WNuTepHeT, caMOCTOSTENbHO (QOPMYIHpPYS TOUCKOBBIA  3arpoc,
HAaXOOUTh TYTH  ONPEACICHHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(POpMAllMM Ha OCHOBE HUMEIONIUXCS 3HAHUM M JOIMOJHUTEIHHBIX

HUCTOYHHKOB

1.19

UCMOJNb30BaTh TPU  BBIOJHEHUHM YUEOHBIX 3aJaHUi  Hay4dHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COAEpIKaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHer; BmageTh npuéMaMu
KOHCIIEKTUPOBAHMsI TEKCTa, IPpeoOpa3oBaHusl MHPOPMALUU U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBbIE NUCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha
OocHOBe HUHGPOpPMAlUU M3 HECKOJIbKUX HCTOYHHUKOB (DU3MUECKOrO
coliepKaHUs, MYOJIIMYHO MPEJCTABIATh PE3YylIbTaThl MPOCKTHON HIIN
UCCIIEIOBATENIbCKOM  JESITENbHOCTH, TpU  ATOM  IPaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKM U CONpPOBOXKIATh BBICTYIUIGHHE Ipe3eHTalueld ¢ y4éTom

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IpY BBITOJHEHUN Y4YEOHBIX MPOEKTOB U HCCIENOBAHUNA (U3NUECKUX
NPOIIECCOB pacrpeiessaTh 003aHHOCTH B T'PYIINE B COOTBETCTBUH C
[IOCTaBJICHHBIMM  3aJa4aMH, CJICAUTh 3a BBIIOJHECHUEM IUIAHA
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLEHHUBATHb
COOCTBEHHBIM BKJaJ B JAEATENbHOCTh TPYIMIbI, BBICTPAUBAThH
KOMMYHHUKATHBHOE  B3aUMOJEHCTBUE,  MpPOABISAL  T'OTOBHOCTH

pazpematb KOHGIUKTHI




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3znaena

Kon
JIEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOIIETO MHUPA

11

Ou3uka — Hayka O TMpHUpojae. SIBIEHUS MPHUPOIBL.
Ousnyeckue SABJICHHS: MEXaHUYECKHe, TeIUIOBhIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckue BENMUMHBL  V3MepeHme — (U3NUECKHX
BenmuuuH.  Dusudeckue  npubopsl.  IlorpemHocts

U3MepeHnil. MexayHapoaHas cucTeMa eIMHHUIL

13

EctecTBeHHOHAY4HBI METOJ IMO3HAHMS: HaOJIIOACHUE,
IIOCTAaHOBKA HAY4YHOI'0 BOIPOCA, BBIJBUIYKEHUE TUIIOTE3,
HKCHEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBICHEHUE

Ha6J'II-O,Z[aeMOFO SIBJICHHUA

14

1.5

Onucanre GU3NIECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH

[IpakTHyeckue padboOTHI:

###Par#t#113mepenne paccTosiHUi.
#HH##Par###l3mepenue 00bEMa KHUAKOCTH M TBEPAOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MabIX TeJl.
#H#Par###l3mepenue  TemmnepaTypbl OpU  [IOMOIIH

KHUIKOCTHOI'O TCPMOMETpPA U NaTYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMS O CTPOEHNHY BEHIECTBA

2.1

###Par###CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmbITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHE BCIICCTBA

2.2

#H##Par###]lprokeHne  4YacTHIl  BEIIECTBa. Css3b
CKOPOCTH  JBW)KCHHS  YaCTUI] C  TEMIEPaTypOM.

BpoyHoBckoe nBmxeHue, 1udQysus

2.3

B3aHMOH€ﬁCTBHe HJacCTHll BEIICCTBA: IPUTAKCHUC U

OTTAJIKNBaHHC

2.4

H###Par###ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOCHHUE




rasos, JKUAKOCTEH M TBép,[[I)IX (KpI/ICTaJIJ'II/I‘IeCKI/IX) TCII.
BzanmocBs3b MCXKOY CBOMCTBaMH BCIICCTB B pPa3HbIX
arpe€raTHbelX COCTOSAHHUAX W HX ATOMHO-MOJICKYJISAPHBIM

CTpOCHHEM

2.5

Oco00EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

2.6

[IpakTHueckue padbOThI:

#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
UCTIONIb30BaHueM (hoTorpaduii).

HHHPar###OnpITl 10 HAOMIONEHUIO  TEIUIOBOT'O
pacuIMpeHust ra3os.

HHHPar###O0neITel 10 OOHApYXKEHHIO JCUCTBUS CHII

MOJICKYJISIPHOTO ITPUTAKCHUSA

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuveckoe JIBUDKCHUE. PaBHOMEpHOE 3
' HEPaBHOMEPHOE JIBIKECHHE
#HH##Par###CropocTsb. Cpenuss CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBMKEHUHU. Pacué€r nmytu M BpemeHH
JIBUKEHUS
SIBnenune uHepumu. 3aKOH HMHepUMU. BzaumoneiictBue
3.3 TEJ Kak MPUYMHA U3MEHEHUS CKOPOCTU ABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Tesa
34 #H#Par### lnoraocTe BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa BEIIeCTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOAECHCTBUSA TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO TMHAMOMETpPA
37 #i##HPar#t#ABnenne TsaroreHus u cuia Tsokectu. Cuna
' TSKECTU Ha JpYrux maHerax. Bec tena. HeBecomocTth
38 Cuna TpeHusi. TpeHHE CKOJBXKEHUS M TPEHHUE IOKOSI.
' TpeHue B mpupoie U TEXHUKE
3.9 #HH##Par###Cnoxenne Ccuil, HaMpaBJICHHBIX 110 OJHOU
' npsiMoil. PaBHoaenCTByrOIas CUI
310 [IpakTHueckue padbOTHI:

OnpeneneHue CKOPOCTH  PaBHOMEPHOIO  JABM)KEHHUS




(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUUECKOro
aBToMOoOMWIsT M Tak janee). OmpeneneHue cpeaHen
CKOpOCTH CKOJBXEHHUs Opycka WM IIapuka 1o
HaKJIOHHOM  IuiockocTH.  OmpeneneHue  MIOTHOCTH
TBEPJIOrO Tena. OnbITsl, J€MOHCTPHPYIOLIHE
3aBHCHUMOCTh PacTsDKEHUs (AegopManuu) MpYy>KUHBI OT
OPUIOKEHHOW  cuibl.  OmNbITEL, JAEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tejla U

XapakTepa CONPUKACAIONINXCS TIOBEPXHOCTEH

duznyeckue SBICHUSI B npupoac: NpuMeEpbl IBUKCHUA C

3.11 pa3IMYHBIMUA CKOPOCTSIMM B JKUBOW M HEKUBOW IIPUPOJE,
JIEMCTBUE CUITBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHuyeckue yCTporuCcTBa: TMHAMOMETP, MOIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B
A1 Hasnenue tBEpAoro Ttena. CrocoObl YMEHBIICHUS W
' YBEJIMYCHUS JTABIICHUS
49 JlaBienue raza. 3aBUCMMOCTh JABJICHHS ra3a oT 00bEMa,
' TEeMIIEPaTypPhI
43 [lepenaya maBneHus TBEPABIMU TEIAMHU, KHUAKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHEe MAITUHBI
3aBUCUMOCTh  JaBJICHHUS JKUIKOCTH OT TJIyOWHBI.
4.4 IMuapoctaTudeckuii mapagokc. CooOIIarONUecs COCYIbl.
['unpaBiyeckne MEXaHU3Mbl
ATtmocdepa 3emin u atMocdepHoe nasienue. [IpuanHb
A5 CYIIIECTBOBAHMS BO3AYIIHOW 000m0uku 3emuid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCHEPHOTO JAABICHUS OT
BBICOTBI HaJ[ YPOBHEM MOPS
46 N3mepenue atmochepHoro namnenus. Ilpubopsr s
' U3MepeHus: aTMOC(HEPHOTO AaBICHUS
JleiicTBue KHUIKOCTH W raza Ha THOTpyXKEHHOE B HHUX
4.7 Teno. BeltankuBaromas (apxmMmenoBa) cuiaa. 3aKOH
Apxumena
48 [InaBanue Ten. Bo3gyxomnnaBanue
4.9 [IpakTueckue padbOTHI:




HccnegoBaHne 3aBHCHMOCTH Beca Tejlda B BOIE OT
00béMa TOrpyKEHHOM B IKHAKOCTH 4YacTH Tela.
OrnpenesieHUe BHITAIKABAIOIICH CHIIbI, IEUCTBYIOLICH Ha
TE€N0, TNOrpyxkEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, AEHCTBYIOIICH
Ha TEJIO B JKHJKOCTH, OT Macchl Teaa. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJO B JKUJKOCTH, OT 00bEMa
MOTPYKEHHOW B KUAKOCTh YacCTU TeJla U OT IIOTHOCTH
JKUJIKOCTH. KouctpynpoBanue apeomerpa HIIN

KOHCTPYMPOBAaHUE  JIOAKM M  ONpeleleHue e

Ipy30I0ABEMHOCTH

Odusznueckue  SABICHHS B NPHUPOAC:  BIUSHHUC
4.10 aTMOC(hepHOTO JaBJICHUS Ha )KMBOW OPTaHU3M, TIJIaBaHUC

pBIO

TexHuUeckne YCTPOWCTBA: COOOIIAIONIMECS COCY/IbI,
411 YCTPOMCTBO  BOJONPOBOJA, THAPABIMYECCKHA TIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOH Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanuyeckast paboTta
5.2 MexaHnueckast MOIIIHOCTD
53 [IpocThle MexaHW3MBI: pblyar, OJIOK, HaKJIOHHAas
' MI0CKOCTh. [IpaBuio paBHOBECHS phIyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pblyara K 0JIOKy
«3on0oToe  mpaBwio»  MexaHuku.  Koadowuiment
9.5 MI0JIE3HOTO NeNCTBUS MEXaHHU3MOB. [IpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTenumanbHast SHEPTrUU Tea, NOJHATOTO HaJ 3eMIIEN
5.7 Kunerndeckas sneprust
58 IlonHass MexaHuuyeckass SHeprus. 3aKOH H3MEHEHMS HU
' COXpaHCHHS MEXaHUYECKOW YHEPTHH
59 [IpakTHueckue padboThI:

#HH#Par###Onpenenenne padOThl CHUIIBI TPEHHUS TIPU




PaBHOMEpPHOM JIBDKEHMHM Te€Ja MO0 TOPU30HTaIbHOM
noBepxHocTu. MccrnenoBanue yciuoBHil paBHOBeCHS
peruara. Mamepenue KIIJ[ HakgoHHOH MIJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUIECKOM YHEPTUU

dum3nyeckre SBICHUS B nopupoac: pbiHaru B TCIC

5.10
YyeJioBeKa
TexHHuecKkne YCTpPOMCTBA: pblUar, IMOJABWXHBIM U
511 HETOJIBIKHBIA OJIOKM, HAKIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHMUS
pasjaena JJIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO-KMHETUYECKOMN
6.1 TEOpUH CTPOCHMs BellecTBa. Macca U pa3Mepsl
' MOJIeKyl.  ONBITBI, NOATBEPKAAIOIIME  OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, JKMAKOIO U ra3000pa3HOro
6.2 cocTosHUM BemecTBa. Kpucramindyeckue u amop(HbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TEI
6 6.3 Ha OCHOBE TIOJOXKEHUH MOJIEKYIIPHOKUHETHYECKON
TeOpuun
6.4 CMauuBaHue ¥ KalWUISIPHBIC SIBICHUS
6.5 TennoBoe pacimpeHue u cxaThe
5.6 Temneparypa. CBs3p TeMmIepaTrypbl €O CKOPOCTBIO
. TEIJIOBOTO ABU)KECHHS YaCTHIL
57 Buytpennss sneprus. CriocoObl U3BMEHEHUS! BHYTPEHHEH
. SHEPrUu: TEIJIONEpeiaya U COBEPIIEHNE padOThI
6.8 Buael temnonepenauu: TEMIONPOBOJHOCTh, KOHBEKLUS,
. U3IIy4EHUE




KommgecTtBo TCIIJIOTHI. YI[ CJIbHas TEIIOEMKOCTh

6.9
BEIIECTBa
TemmooOMeH W TeIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u OTBEp/IeBaHNE KPUCTANTNYECKIX BEIIECTB.
' VenpHas TEIUIOTA INIABICHUA
[lapooGpazoBanue u  kKoHaeHcauus.  Mcmapenue.
5.12 Kunenne. VYpaenpHas  Temiora mapooOpa3oBaHMS.
' 3aBUCUMOCTh TEMIIEpATypbl KUIEHUS OT aTMOC(HEPHOro
TaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUS
[Ipunuuner  pabotel  TeruoBbix asurareneit  KIIJ|
6.15 TEIUIOBOTO JBUTaTelis. TersioBble JBUTATENN M 3alluTa
OKpY>KaroIen cpeabl
3aKOH COXpaHEHUs U MPEeBpaIlICHUs SHEPTUU B TEILIOBBIX
6.16
mporeccax
[pakTuyeckue pabOTHI:
#HPar##H#O0npITel O OOHAapYXKEHUIO JEHCTBUA CHII
MOJIEKYJISIPHOTO TPUTSKESHHUS.
#AHPar####OnbITBl  TI0  BBIPALIUMBAHUIO  KPUCTAJLJIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HPar##H#OnpITel 1m0 HAOMIOACHMIO  TEIJIOBOTO
pacIHMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.
6.17 #H##Par###Onpenenenre JaBJICHUS BO3AyXa B OajuloHE

HIpULA.
H#HHH#Par###OnbITEl, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTD
JIaBJIEHUs] BO3JyXa OT ero oObéMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

###Par###1Iposepka runore3bl JTUHEHHONW 3aBUCHMOCTH
JUIMHBl  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTyphl.

#i##Par#H#Habmonenne W3MEHEHUS BHYTpECHHEH




SHEPTHM Teja B pe3yJbTaTe TeIuionepeaadyu U padoThl
BHEIIHUX CHIJI.

###Par### lccnenoBanue SIBICHHUS TEIUIOOOMEHa TIpH
CMEIIMBAHUM XOJOJHOU U rOpPsYEH BOJIBIL.
#H##Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOW TPH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM HAITUHAPOM.

###Par###Onpenenenne  yIoeNnbHOH  TEIUIOEMKOCTH
BEIIECTBA.

#H##Par#H##lccnenoBanue mporecca UCTapeHHs.
###Par###OnpeneneHne OTHOCUTENIBHOM — BIIAXKHOCTHU
BO3/yXa.

###Par##Onpenenenre yneabHONW TEMJIOTHI TUIaBICHUS

JIbJA.

6.18

dusnueckre SBICHUS B TPHUPOJAC: TOBEPXHOCTHOE
HaTsDKEHUE W KaNWUIIpHBbIE SIBIIGHUS B MPHUPOJIE,
KpUCTAJUIBI B NIpUpoJe, uznyuenue CoJHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TYMaHa,

WHEes, CHeTa.

6.19

TexHuueckue  yCTpPOWMCTBA:  KalWUIAPHI, I[PUMEpPHI
HCIIOJIB30BAaHUs KPUCTAJLIOB, JKUJIKOCTHBI TEPMOMETD,
JaTYNK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, INCUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tell. J[Ba poaa dJIEKTPUUECKUX 3apsiioB
BianmoneiictBue 3apspkeHHbIX Ten. 3akoH  Kymona

7.2 (3aBUCUMOCTB CHJIbI B3aUMOAEHCTBHSI 3apSyKEHHBIX TN OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUSA MEKAY TEIaMN)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JEKTPUYECKOTO

7.3 nosst. llpuHoMn cyneprno3uuyy 3JIEKTPUYECKUX TOJIEH
(Ha KaYeCTBEHHOM YpPOBHE)

7.4 Hocurenn osnekTpudeckux 3apsaoB. OJIEMEHTapHBIN




anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKN U

JTUDJICKTPUKU
7.5 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsa

DNEeKTpUYECKU  TOK.  YCIOBHUS  CYUIECTBOBaHUSA
7.6

3JEKTPUYECKOTO TOKA. FICTOUHUKHN MOCTOSIHHOTO TOKa

evicTBus JIIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B

KUIKOCTAX U rasax

Onektpuueckas uenb. Cuia TOKa. DIEKTpUUECKOE
7.8

HaIpsDKEHUE

CornpotuBienue MIPOBOJIHUKA. VYnenbHoe
7.9

CONPOTHUBJICHUE BEILIECTBA
7.10 3akon Oma 1t ydacTka 1enu

[locnenoBarenbHoe W HapajUieIbHOE  COEAMHEHUE
7.11

MIPOBOJIHUKOB

PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DNeKTpuuecKue Henu U TOTPEOUTENH SICKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHne

[locTostHHBIE MarHuThl. B3auMoaeicTBHE NOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosie. MarHutHOoe moNe 3eMIM U €ro
7.15

3HA4YEeHHE JJIS KU3HU Ha 3emIie

OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHue 37eKTPOMarHuTOB B TEXHUKE

JleficTBUe MarHUTHOTO TOJIA HAa IMPOBOJHUK C TOKOM.

DIEeKTpOoABUTaTENb MOCTOSHHOIO TOKa. Mcmonp3oBaHue
7.17

JJIEKTPOJIBUTATENIE B TEXHUYECKMX YCTPOMCTBAaxX M Ha

TpaHCIIOpTE

Oneitel  @apaness.  SIBneHue  3JIEKTPOMArHUTHOU
7.18

unaykiuu. [Ipasuio Jlenma
7.19 DIIEeKTPOTeHEPATOP. CriocoOmr MOJTyYSHUS




ANEKTPUYECKON  DHEPruu. DNeKTpOCTaHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUn

7.20

[pakTuyeckne pabOTHI:

OnbITHl M0 HAOMIOIEHUIO 3JEKTPU3ALUM TNl UHIYKIMEH
U IIPY CONIPUKOCHOBEHHUHU.

UccnenoBanne pAEUCTBUS DJIEKTPUYECKOrO IO  Ha
IIPOBOJAHMKH U TUDJIEKTPUKU.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKOH Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJiupoBaHue CUJIbl TOKA.

N3mepenue u peryiupoBaHue HaNPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO YEPE3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHpPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMNPOTHUBIIEHUS IPOBOJHHUKA OT €ro
JUIMHBI, IJIOLIa/IM [TONIEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwiia CIOKEHUS HANPSOKCHUM  IIpU
MOCJIEJIOBATEIbHOM ~ COEIMHEHHWU JBYX PE3HCTOPOB.
[IpoBepka npaBuiia A CWIbI TOKa MpPU MapajuleIbHOM
COCIMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MIAYHIETO 4Yepe3 Pe3UCTop.
OnpenencHue  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIZIEIISIEMOM Ha pe3uctope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEpEe3 JaMIIOUKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHCTBUS IOCTOSHHBIX MarHHUTOB.
W3ydyeHre MarHuTHOIO MoJisl HOCTOSIHHBIX MArHUTOB MPU
ux oObeauHEeHWH U pasfeneHud. MccnemoBanme
JENCTBUS JIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KAaTyIIKU C TOKOM ¥ MarHuTa OT CHJIBI

TOKa MW HaIpaBJICHUA TOKa B KaTyIIKE. I/I3yquHe




I[CﬁCTBHH MAarouTHOIrO I10Ji1 Ha IPOBOJHHUK C TOKOM.

KonctpyupoBanue 54 N3y4YeHHe paboThI
3JIEKTPOABUTATEIA. Hsmepenne KITA
BHGKTpOHBHFaTCHLHOﬁ YCTaHOBKH. OnBITHI 10

HUCCIICAOBAHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKOUUN:
HUCCIICJOBAaHUE W3MCHEHHI 3HAYCHUS H HaIpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousuveckue SBICHUS B TNPUPOJE: IICKTPUUECKUE
sBICHUsT B  aTtMocdepe, DIEKTPUYECTBO  KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Aper( MOJIFOCOB,
POJIb MAarouTHOT'O IOJIA AJIA JKU3HU Ha 3eMne, IMOJIIPHOC

CHUAHUC

1.22

TexHuyeckue ycTpoiicTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJITMETp, PEOCTAT, CUETUYUK DJICKTPUUECKON SHEPIuu,
3JIEKTPOOCBETUTENIbHBIE ~ MPUOOPHI,  HArpeBaTENIbHBIC
ANEKTPOTPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MPEeIOXPAaHUTENN, JJIEKTPOMATrHUT, JJIEKTPOJBUTATEIND

IIOCTOAHHOI'O TOKA, reHEPATOp IMMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 3IEMEHTBI COAEPKAHUSA
paznena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanuyeckoe ABWKEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCHUTENHLHOCTb MEXAHUUECKOTO ABIKEHUS
g 8.3 PaBHOMEpHOE PAMONIMHEHOE IBUKEHUE
###Par###HepaBHOMEpHOE TPSIMOJMHEHHOE JIBUKEHUE.
8.4 Cpeansis ©  MrHOBEHHass CKOpPOCTh Tela  IpHU
HEPaBHOMEPHOM JBH)KEHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE

NBIDKECHHE




8.6

#H#Par###CBo0onHOe nagenue. OnblTe! [ anunes

###Par###PaBHOMEpHOE JBMKEHUE TI0 OKPYKHOCTH.

8.7 [lepuon m wactora obOpamieHus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe YCKOpEeHNE

8.8 [lepsriii 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 HHPar#H#H#] [puHIMI Cyneprio3uIuu CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

513 #H##Par###Cuna TpeHUS: CWiIa TPEHHUS CKOJBKCHUS,
' CUJIa TPEHHUS MOKOSI, IPYTHUe BUIbI TPEHUS

814 ###HPar#H###Cuia TSOKECTM U 3aKOH ~ BCEMHUPHOI'O
' TATOTCHHA. Y CKOPEHHE CBOOOIHOTO MaICHHUS

8.15 JBuwxenne  mimaHer  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKopocTb. HeBecoMoCTh U eperpys3ku

816 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJ0

8.17 ###Par###PaBHoBecue TBEPAOrO Tela C 3aKPETUIEHHON
' OChI0 BpanieHust. MomeHT cuiibl. LleHTp TsxecTr

8.18 Nmiynec Tena. U3menenne nmmynsca. IMnynsc cumsl

8.19 3aKOH COXpaHEHUS HMITYJIbCA

8.20 #HH##HPar###PeakTuBHOE ABIDKCHHE

8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh

8.9 Pabora cunm TsxkecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U pabOTHI

893 [loreHuunanbHast dSHEprus Tena, MOJHATOTO  HaJ
' MOBEPXHOCTBIO 3eMJIN

8.24 [loTenunanbHas 3HEPIUsl CKATON IPY>KUHBI

895 ##HPar##Kunetnueckas ~ sueprus.  Teopema o
' KUHETUYECKON SHEPTuu

8.26 HHHPar###3aKkoH coXpaHeHUs] MEXaHUYECKOH SHEPTUu

[TpakTrueckue pabOTHI:
8.27

OrnpezeneHne CpeaHel CKOPOCTH CKOJIbKEHHUsT Opycka




WIM JABWKEHUS IIAapUKa [0 HAKJIOHHOW IJIOCKOCTH.
OnpeneneHre yCKOpEHUsl Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rUMOTE3bI: €CAM MPH PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJlbHOM CKOPOCTH IYTH OTHOCATCS
KaK psJ HEYETHBIX YHUCET, TO COOTBETCTBYIOLIHUE
MIPOMEKYTKA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHUJIbI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpPMaJbHOTO JaBieHus. OmnpeneneHue
ko3 duuuenTa TpeHus ckoibxkeHus. OmnpexnencHue
KECTKOCTH TMpYXUHBL. OnpesneneHue paboOTbl CHIIBI
TpeHHsT TPU PABHOMEPHOM JBIDKEHHH Teda IO
TOPU30HTANIBHON MoBepXxHOCTH. OmpeaeneHue padOTHI
CWJIBI  YOPYrOCTH  INpu  MOAbEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOABMKHOTO M IMOJABHIKHOTO

0JIOKOB

duznyeckue SBICHUS B mpupoac: NpUIIMBbBI U OTJIMBBI,

8.28 nBrkeHue IutaHeT COJIHEYHOM CHCTEMBl, pPEaKTHBHOE
JIBI)KEHUE KUBBIX OPraHU3MOB
8.9 TexHudeckue  yCTpOMCTBA:  CHUIOMETDP,  JaTYUKH

IMOJIOKCHUS, paCCTOSIHUA U YCKOPCHUSA, PAKCTBI

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

Koneb6atenpHoe aBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KOJIeOaHU: IepUo]], 4acTOTa, aMIUTUTYAa
9.0 Marematnueckuit U IIPYKAHHBIN MAasITHUKHU.
' [IpeBparenue snepruu npu KosaedaTeaIbHOM JABHKEHUN
93 3aryxaromue KojebaHus. BpIHyXAeHHBIE KOleOaHMs.
' Pe3onanc
Mexannueckne BosIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHble M monepevHble BOJHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHHs. MexaHuYecKue BOJIHBI B
TBEPJIOM Telle, CEHCMUUECKUE BOJHbI
9.5 3Byk. ['pomKkocCTh 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa




9.6

9.7

Nudpas3Byk u yapTpa3Byk

[TpakTrueckue pabOThI:

Ompenenerrie  4YacTOThl W TeEpHoJa  KOJIeOaHMA
MATEMATHUYCCKOI'O MasiTHUKA.

Ompenenenre  4YacTOThl W TepUoja  KoJIeOaHMIA
NPY>XUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCMMOCTH  TepHoJa  KoJeOaHH
IIOABCICHHOI'O K HUTH rpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TEepHoOAa  KoJeOaHUi
NPY>KMHHOTO MAasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuo/a KoJIeOaHunit rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbI. M3MepeHne yckopeHus: CBOOOIHOTO MaIeHUs

9.8

®dusnueckue SBICHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCCHHE, CEHCMUYECKHE BOJIHBI,

IIYHaMH, X0

9.9

TexHuueckue yCcTpOHCTBA: 3XOJOT, HCHOIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

SHCKTpOMal"HI/ITHOC I10JIC. 9J'IeKTpOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 3eKTpOMarHuTHBIX BOJIH
103 DnexTpoMarHuTHas mpupoja cBeta. CKOpPOCTh CBETa.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTrueckue padbOTHI:
10.4 N3yueHue CBOMCTB  DJJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMITBHOTO TeliehoHa
dusznueckue SBICHUS B NpUpOAE: OHOJIOrHMYECKOE
10.5 JENCTBHE BUJUMOTO, yABTPaUOIETOBOIO U
PEHTTEHOBCKOTO M3JTy4eHUI
106 TexHuueckue YCTpOMCTBA: HCMOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11
111 JIyueBast monenb cBera. IcTOUHMKY CBETa




11.2

[IpsimonuHeHOE pacpocTpaHEHHE CBETa

Ortpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKeHUs

11.3
CBETa
114 [lpenomnenne cBera. 3aKOH TIPEIOMJICHHS CBETA.
' [onHOE BHYTpeHHEE OTpakeHUE CBeTa
11.5 JIunza. Xox nydyen B TuH3€E
116 OnTnueckast cuctema (oToarnmapara, MHUKPOCKOMA U
' TEeJIeCKoMa
117 I'ma3 kak omntuyeckas cucreMa. bIu3opykocTh U
' JATbHO30PKOCTh
118 Paznoxenue 6enoro ceera B crektp. OnbiThl HptoTOHA.
' CrnoxeHune CrieKTpallbHBIX BETOB. Jlucnepceus cBera
[pakTudeckue pabOTHI:
#H#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpPaXKCHHSI CBETOBOTO JIy4ya OT yIJia MajeHUs.
HH#HPar###l3yuenue  XapakTepUCTHK — U300paskeHUS
npeaMeTa B TIOCKOM 3epKalie.
#H#Par###1ccnenopanue 3aBUCUMOCTH yria
NPENOMIICHUSI CBETOBOTO Jiydya OT Yrjla MajgeHus Ha
119 IPaHHULIE «BO3JIYX — CTEKIION.
' ###Par### lonyyenne  n300paXeHUH C  TTOMOIIBIO
CcOOMparoIIeH JTNH3HI.
###Par###0npenenenue (POKYCHOTO pacCTOSHHUS U
OINITUYECKOH CHIIBI COOMPAOIIEH JINH3BL.
HHHPar###ONBITEI IO  Pa3NIOKEHUIO OENoTro CBeTa B
CHEKTP.
HHHPar#H##0NbpITEl 10 BOCIPHUATHIO LIBETA IMPEAMETOB
IIPH WX HAOTIOACHUH Yepe3 IBETOBBIC (DUITBTPHI
Oduznyeckue sBIeHUs B mpupone: 3atMeHus ConHIa U
11.10 JlyHbl, 11BE€Ta TEN, ONTHUYECKUE SBIEHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUpPax)
1111 Texnuueckue yCTpoiicTBa: OUKH, MEPUCKOIL,

(bOTO&HHapaT, OIITHYCCKHUE CBETOBObI

12

KBAHTOBEBIE ABJIEHUA




OmnbiTel Peszepdopna u mmaHeTapHas MoOj€Ib aTroma.

121
Mogens aroma bopa
129 Hcnyckanne u morjouieHue cBeTa aToMoM. KBaHTHL
' JIunelyaTeie CIIEKTPBI
12.3 PanuoaxktuBHOCT. Anb(a, 6eTa- U raMMa-u31ydeHHs!
124 Crpoenune aromHoro sanpa. Hykinonnas Moxenb
' aTOMHOTrO sapa. M30Tonsl
125 PanuoaxktuBHble npeBpamieHus. Ilepuon momypacnana
' aTOMHBIX €D
126 SlnepHble peaknuu. 3aKOHBI COXPaHEHHS 3aps0BOTO U
' MacCcOBOT0 YHUCE
12.7 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
198 Peakuuu cunresa u nenenus saep. VIcTouHuKU sHEpruu
' CounHna u 3B€31
129 SnepHas osHepretuka. JleficTBME — paJMOaKTUBHBIX
' M3ITyYEHUI Ha KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HaGntogeHue CIJIONIHBIX M JIMHEHUYaTBIX CIEKTPOB
12.10 U3ITy4ECHHUS.
HccnenoBanue TpeKoB: MU3MEPEHHE SHEPTUM YACTHUIIBI
10 TOpMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paguoakTuBHOro (hoHa
®usznueckue SBICHUS B IPUPOAE: €CTECTBEHHBIN
PaaOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 paluOaKTUBHOE W3JIy4YEHUE MPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PANAMOAKTUBHBIX M3JIy4YCHUH HA OpraHU3M
YeJI0BEKa
12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




INPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOWM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAy4YHOM  KapTUHE  MHUDA;
chopmMupoBaHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3H
U [I03HABAa€MOCTHU SBJICHMM NPUPOABI, O POJIU IKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil posn GU3MKK B pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHMKHM M TEXHOJOTHWi, 00 3BOJIIOLMHU
¢u3nUecKux 3HAHUKH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKIAJE€ POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTUI

3HaHuS O BUAAX MaTepuu (BEILECTBO M TMOJ€), O ABM)KEHUM Kak
croco0e CyIIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOEHHUS BEIIECTBA, O (M3MUYECKON CYIIHOCTH SIBICHHH NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX);
YMEHHUE Pa3anudaTh sIBJICHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE M3YYCHHBIX (PU3HMUECKUX SBICHUN
B OKpYXarolleM MHWpe, BBIAEIAS MX CYIIECTBEHHBIE CBOMCTBA

(mpu3HAKH)

Bnagenne ocHOBaMH IOHATHMHOIO arrapara U CHMBOJIMYCCKOIO
sA3bIKa (I)I/I3I/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘Ie6HBIX 3a1aay,
YMCHHUEC XapaKTCpPpU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘IeCKI/IC SABJICHUA H

MpoueCChbl, HCIIOJIb3YyA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHDBI

YMeHue onucrBaTh HN3Y4YCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/Ie SIBJICHUS,

UCTIONB3Ys (PU3UYECKUE BETUIMHBI

Bnajgenne ocHOBaMH METOJOB HAydyHOTO TIO3HAHHUS C y4ETOM
coOIoAIcHNS MpaBWiI 0E30MacHOTO TPy/Aa: HAONIOJCHHE (DU3HUSCKHUX
SIBJICHUM

YMCHHUE CaMOCTOATCIIbHO CO6I/IpaTB 9KCIICPUMCHTAJIBHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIMH, OMHUCHIBATh XOJ
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEJITUYUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHHN;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCICIOBAaHUA

[lonumaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJeliei
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKHJKOCTEH ¥ TBEPABIX TeJ, IUIAHETApHAs MOJIENb AaToOMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX TPOLIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (bH3quCKHC 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUecKue
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIIOBUE 3aj]layM,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIC, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYEThl M OLEHUBATh PEATMCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPU30BaTh HPHUHIUIIBI I[GﬁCTBPISI TCXHUYCCKHUX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMMHCAHUIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG
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3aKOHOMEPHOCTHU

VYMeHue UuCHoNb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHOM JKM3HM i1 olecredeHuss O€30MacHOCTH MpH
oOpamieHUd ¢  OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY)Kalollell cpezae; MOHUMaHHE
HEOOXOJMMOCTH TPUMEHEHUsS JOCTIDKCHUH (PU3MKM M TEXHOJOTHI

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMaH
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlydeHHOW HH(OpPMAIlMK Ha OCHOBE HWMEIOLIUMXCS 3HAaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH Y4YEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
WurtepHer; BrnageHue 0a30BBIMH  HaBbIKAMH  MPEeOOpa3OBaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHbB 2JIEMEHTOB COAEPXKAHMUS, ITPOBEPAEMBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1eMEeHT COAEPKAHUSA
1 MEXAHUWUYECKHUE SABJIEHUA
11 Mexannueckoe JBUkeHUe. MarepuanbHast Touka. Cucrema OTCuéTa.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe ABMkeHHe. Cpennss ckopoctb. PopMmyiia
1.2 TS BBIYMCIICHHS CpeiHEH ckopocTH: V = S/t
PaBHOMEpHOE MPSIMONMHENHOE BUKEHUE. 3aBUCUMOCTh KOOPIAMHATHI TEJa
OT BPEMEHM B CIIy4ae paBHOMEPHOTO MIPSMOJIMHEMHOTO JIBH>KECHHUSL:
13 xX(r)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH MAJis MPOEKIMH CKOPOCTH, MPOEKIHH
[epeMEIIEHUs, IyTH, KOOPAMHATHI NPHU PABHOMEPHOM NPSIMOJIMHEWHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJMHATHI T€Jda OT BPEMEHHU B Clydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEITHOTO JIBUKEHMUSL:
2
Sylf) =vg, =i+ = ;
2
@opMyIbl Ul TPOEKIMU MEPEMEIIECHUS], POEKIIMH CKOPOCTH U MPOEKIUU
YCKOPEHUS IPH paBHOYCKOPEHHOM NPSAMOJNHEWHOM JBUKEHUU:
2
1.4 .sx(a‘)=vox-a‘+ax-%~
U.\'('f) =Upy T4, L,
a (f)=canst,
Ulrl - l""1.'1'2 :2{"1'5.'(
I'paduku 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKLUUHU YCKOPEHUs, MPOCKIUU
CKOPOCTH, NPOEKLUU IEPEMEILEHHUS, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUH
CBoboanoe manenue. GopmyIbl, ONMUCHIBAIONINE CBOOOIHOE MaJleHUE Tela
1.5 [0 BEPTUKAIU (IBUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH
3emun). ['paduxu 3aBUCMMOCTH OT BPEMEHM MJi MPOEKIHUU YCKOPEHHS,




MNpOCKIHUKU CKOPOCTU W KOOPAWHATHI IIPU CBO6OHHOM nmagcHun TEja II0

BCPTUKATIN

CKOpOCTB PaBHOMEPHOI'O JABUKCHHUA TEJia IIO OKPYHGKWTH.IIaHpaBHeHHG
CKOpPOCTH.

dopmyna Asg BBIYUCIECHUS CKOPOCTH Yepe3 palnyc OKPYKHOCTH M TEepUOJ

oOpareHus:
b= iMR
T
EHTPOCTPEMUTENBbHOE YCKOpeHue. HampaBieHue HeHTPOCTPEMUTEIBLHOTO
1.6 H
yckopenusi. Dopmyiia 11s1 BBIUUCIECHUS YCKOPEHUS:
2
a. — v
"R
®dopMyria, CBSI3bIBAIOIIAS TIEPUO]] U YaCTOTY OOpaIleHus:
V= 1
T
Macca. [InotHocTs BemecTsa. @opMysia i BBIYUCIEHUS ITIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTtopHas pusndeckast BenuyrHa. CIoKeHUue CHIl
1.9 SAsnenue unepruu. [lepBriii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs TeJla U BEKTOpa CHUIIbI,
JNEUCTBYIOLIEN HA TEJIO
B3aumoneiictue ten. Tperuit 3akoH HeroToHa:
1.11 _ -
Fy w=-F»
Tpenue mokost U TpeHUE CKONbKeHUs. Dopmysa aJisi BBIYUCICHUS MOIYJIS
1.12 CHUJIBI TPEHUS CKOJIBKCHUSI:
F_=u-N
mp=H
Hedopmanus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIpyrou
1.13 nedopmanuu (3axoH ['yka):

F=k-Al




1.14

BCCMI/IpHOC TIATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

m; -m,
F=¢g.—1 2
R
Cuna TshKecTd. Y CKOpeHHe CBOOOIHOTO TaICHHUS.
®opmyna IS BEIYUCICHHUS CHIIBI TSDKECTH BOJIM3M MOBEPXHOCTH 3emun: F =
mg.
JBwxkenue rmnanet Bokpyr Connna. [lepast kocMuueckasi CKOPOCTb.

HesecoMocTs u nieperpysku

1.15

Nmnynbc Tena — BeKTopHas Gu3nyecKas BEIMYUHA.
=mi

Nmnynbe cuctemsl Tel. U3menenune uMmyinbca. MmMmynbe cuibl

1.16

3aKkoH COXpaHCHHA UMITYJIbCA JJIA 3aMKHYTOI\/'I CHCTEMBI TCII:
p=myU +m, U, =const

PeaxkTuBHOE NBM)XKEHUE

1.17

1.18

Mexanudeckas pa60Ta. (DopMyna JJI BBIYMCIICHUA pa60TBI CHIJIBI:

A=Fsoosc
MexaHndeckass MOITHOCTb:

nN=4
r

Kunetnueckas n MMOTCHIUAaJIbHAs DHCPIUsl. d)opMyna JJIA BBIYHUCIICHUS

KUHETUYECKON YHEPTUU:

IJEJE
BTy

TeopeMa 0 KMHETUYECKOM OHCPIUH. d)opMyna JJI BBIYUCIICHUA

HOTCHHH&HLHOﬁ 9HECPIUU TCJia, IOAHATOIO

Hag 3eMiéit:

E,=mgh

1.19

Mexanndeckas SJHEprusi:
E=E;+E p

3aKoH coXpaHEeHHs] MeXxaHu4ecKkou sHeprun. opmyna ajs 3aKoHa
COXpaHEHUS MEXaHMYECKON SHEPTUU B OTCYTCTBHE U TpeHus: E = const.

[IpeBparenrie MexaHMUECKON YHEPTUH MPH HAJTUUUU CUIIBI TPEHUS.




[IpocThie MeXxaHU3MBI. «30JI0TOE TMPABUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.

YcaoBue paBHOBECHS pblyara:

1.20 M +M, +..=0
[MonBu>xHbIi 1 HeoABMKHBIN O0510KH. KIITJ] mpocThIX MEXaHU3MOB,
n= Aumma
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBnenue TBEpAOTO TEA.
dopMyiia 17151 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
_F
pP= =
1.21 JaBnenue ra3za. ATMocdepHoe aBieHNUe.
I'mppocTaTudeckoe 1aBlIeHUE BHYTPH KHUIKOCTH.
®opMyiia 7151 BBIYUCICHUS 1aBJICHUS] BHYTPH KUJIKOCTH:
P=pgh+Dx,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. @opmyna ISl ONpeAeTCHUS BBITAIKUBAIOIMICH CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTD WIH Ias:
1.23
Fam =PEV
VYcnosue miaBanus tena. [lnaBanue cygoB ¥ BO3QyXOIUIaBaHUE
Mexannueckue KojeOaHUs. AMIUIMTYAA, MEPUOA W YacToTa KoJeOaHHI.
194 ®opmyna, CBA3BIBAIOIIAS YACTOTY U NEPUOJT KOJICOaHUIA:
VvV = L
T
195 MareMaTnueckuil U NPYKWHHBIA MasTHUKH. [IpeBpameHue sHepruu mnpu
' KoJ1e0aTeIbHOM JABM)KEHUU
1.26 3aryxatomue Konebanus. Bernyxnennsie konebanus. Pezonanc
Mexanuueckue BOJHBI. [IpoobHbIE U TTONIEPEYHBIE BOJIHBL. [[11MHa BOJIHBI U
1.27 CKOPOCTb pacnpOCTPaHEHUS BOJHBI:
b=v-T
198 3Byk. 'poMKoCTh 1 BbIcOTa 3ByKa. OTpa’keHUe 3ByKOBOM BOJHBI Ha TPaHUIIE
' IByX cpel. IH]pa3Byk U ynbTpa3ByK
1.29 IIpaxmuueckue pabomul




N3mepenune cpeqHell MIOTHOCTH BELLECTBA; apXUMENOBOM CHIIBI;, )KECTKOCTH
NPY>KUHBL; KO UIIMEHTA TPEHHUs CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CUIIBI
YIIPYTOCTH; CpeAHEN CKOPOCTHU ABMKEHHsI OpycKa MO HaKJIOHHOM IIOCKOCTH;
YCKOpeHust Opycka Hpu JBM)KEHHUHM IO HAKJIOHHOW IJIOCKOCTH; YacTOThI U
nepuosia KojieOaHU MaTeMaTH4eCKOro MasTHUKA; YacTOThl U IEpHoAa
Kosie0aHUH TNPYXKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pblyar; pa®OThl CHJIBI YOPYrocTH MpH NOABEME TIpy3a C IOMOIIBIO
HEMOJBWKHOTO OJioKa; paboOThl CUJBl YINPYrocTH NpU MOABEME Tpy3a ¢
IIOMOILBIO TTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJIOBOW CHIIBI OT 00BbEMA MOTPYKEHHOM
4acTU Tejla U OT IUIOTHOCTH >KUJKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIECH
CWJIBI OT MaccChl T€Ja; CHJIbl TPEHUSI CKOJBXKEHHS OT CHUJIbl HOPMAaJIbHOI'O
JaBICHUST M OT pPOJa IIOBEPXHOCTH; CWJIBI YNPYrOoCTH, BO3HUKAIOIIEH B
NpY>XHUHE, OT CTENEeHH JeQOopMaluu MPYKUHBI, YCKOPEHUs Opycka OT yria
HaKJIOHAa HampaBisoLIel; mnepuoga (4acToThl) KojeOaHUM HUTAHOTO
MasiTHUKA OT JJIMHBl HUTH; MEepHOAa KoJeOaHU NpPYy>KUHHOTO MasiTHUKA OT
Macchl TIpy3a U KECTKOCTH NPYKHUHBI, MCCIEIOBaHUE HE3aBUCHUMOCTH
nepuosia KosnebaHWd HUTSHOIO MasTHHKAa OT Macchl TIpysa. [IpoBepka

YCJIOBUSA PAaBHOBCCHS pblUara

1.30

Qusuueckue s61eHUsA 6 npupode. TIPUMEPHl IBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHMBOW NPUPOAE, ACUCTBUE CHIIbI TPEHHS B
IPUPOJIE€ U TEXHUKE, MPWIMBBI U OTJIMBBI, JBWXKeHHE IIaHeT CoJHEYHOMN
CHUCTEMBI, PEAaKTUBHOE JBUXCHUE OJKUBBIX OPraHU3MOB, pblYard B TeJe
YeNoBeKa, BIUSHIE aTMOC(HEPHOro aBJICHUS Ha )KUBOM OpraHu3M, IlaBaHHe
pBIO, BOCHIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHHE, CeiicMHYecKHe

BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUIOMETP, JaTYUKH TIOJOXKCHUS, PACCTOSIHHUS U
YCKOPEHHUs, AMHAMOMETp, IOIIIMITHUKN, PAKEThl, pbIUar, IMOJIBWKHBIA H
HETIOJIBYDKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTb, TIPOCThIC MEXaHU3MBI B OBITY,
COOOMIArOIINECS COCY/BI, YCTPOWCTBO BOAOIPOBO/IA, THAPABIMYECKHUI Tpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp, IXOJOT,

UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKONH TEOPUM CTPOCHMS

BelecTBa. Moaenu TBépI[OI‘O, KUIKOIro M ra3006pa3Horo COCTOSIHUM




BCIICCTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC n aMOp(I)HBIC TCI1a

Z[BI/I)KeHI/IC qaCTull BCIICCTBA. CBs3b CKOPOCTH IOBWXXCHUA YaCTULl C

22 TemnepaTypoil. bBpoyHoBckoe nBmxenue, muddysus
2.3 CMmaunBaHue U KallWIISIPHBIE SIBJICHUSA
24 TennoBoe paciMpeHue U cKxaTue
2.5 TennoBoe paBHOBecHe
26 Buytpennsis suHeprus. PaGota u Temiomnepenaya Kak CIOoCOOBbI M3MEHEHHS
' BHYTPEHHEHN SHEPruu
2.7 Buael Tenonepenaun: TeMI0ONPOBOAHOCTD, KOHBEKLUS, U3TyUCHHUE
HarpeBanue u oxnaxnaenue Tten. KoimdecTBo TeIUIOTHL. —YjaenbHas
28 TEIUIOEMKOCTbD:
O=cm(t,—1)
3aKOH COXpaHEHMs PHEPIUU B TEIUIOBBIX Npolieccax. YpaBHEHUE TEMJIOBOIO
29 Oananca:
O +0, +..=0
Hcnapenue u konaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEpruu B Ipolecce
2.10 ucrapeHuss M KoHaeHcauuu. KumeHue >XKuikocTu. VYJenbHas Temora
napooOpa3oBanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[InaBnenune u kpucraumsauusd. l3MeHeHHE BHYTPEHHEH DOHEpPruu IIpU
IUTABJICHUU U KPUCTAJUIM3AlMK. Y AeJIbHAs TEIUIOTA MIJIaBICHHUS:
2.12 0
"
213 BHyTpeHHsis 3Heprusi cropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHMs
' tormea: g = Q/m
2.14 [Tpunuune! padots! TerioBbix Asurareneil. KI1J] rerosoro asurarens
Ilpakmuueckue pabomul
N3mepenne  yAenbHOM  TEIUIOEMKOCTHM  METAUIMYECKOIO  LWIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IIOJYyYEHHOIO BOJOM KOMHATHON TeMIlepaTypsl
2.15 (GuUKCUpOBaHHON Macchl, B KOTOPYIO OIyIIEH HarpeTblii IWINHAD;

KOJIMYCCTBA TCIJIOTBI, OTAAHHOI'O HArpCThbIM HUIHMHAPOM, IMOCJIC OIIYCKAHUA
€ro B BOAY KOMHATHOMU TEMIICPATYPHhI; OTHOCHUTEJIbHOMN BJIAKHOCTH BO3yXa,

YI[GHBHOIZ TCIIJIOTHI IIJ1aBJICHUA Jbaa. Hccnenosanue HU3MCHCHUA




TEMIICPATYpPbl BOJABI IIPU PA3JIMYHBIX YCJIOBUAX; SABJIICHUA TEII000OMEHa npu

CMEIIMBAaHUHU XOJOIHOHN U FOpH‘-ICﬁ BOJBI; IIpONLECCa UCTTAPCHUSA

Qusuueckue A6leHuUs 6 Npupode: TIOBEPXHOCTHOE HATSDKEHHE U

KallWJUIAPHBIC SBJIICHUA B IPHUPOAC, KpUCTAJIbI B IPHUPOAC, HIIIYUCHUC

210 ConHna, 3amep3aHue BOJOEMOB, MOpCKHE Opusbl; 00pa3oBaHUE pPOCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoticmea:  KalWUISIPbl, TMPUMEPbl  HCIOIb30BaHUS
917 KpUCTAJIJIOB, JKUIKOCTHBI TEpPMOMETp, AAaTYUK TEMIIEpaTypbl, TEPMOC,
' CUCTEMa OTOIUIEHUS JIOMOB, TMI'POMETpPHI, IICUXPOMETp, MapoBasi TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onexrpuszanus Teil. J[Ba BUaa 3JIEKTPUUECKUX 3apsi0B
3.2 B3aunmoneiicTBre 3apsokeHHBIX Tell. 3akoH Kynmona
3.3 3aK0H COXpaHEHHUS YICKTPUICCKOTO 3apsa
24 Onektpuueckoe moje. Hampspk€HHOCTH snekTpuueckoro moussd. [lpunnun
' CYINEPHO3ULMH ATEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocurenn snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO IMOJS Ha
' ANEeKTpUYeCcKue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
IlocTrosiHHBIN 3yIeKTpUYecKuil TOK. JleHCTBUS 3ieKTpuueckoro Ttoka. Cuia
Toka. HanpsixeHue.
3.0 | =qg/t,U=Alq
27 DJEeKTpUYECKOe COMPOTUBIICHUE. Y IEITbHOE 3JIEKTPUIECKOE CONIPOTUBIICHHUE:!
' R =pl/S
3.8 3akon Oma juis1 yaactka anektpudeckon nenu: | = U/R
IlocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
I, =1, U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeMHEHNE TPOBOAHUKOB PABHOT'O CONPOTHBIICHUS:
U=U:I=I+1: Rzzﬁ.
CMmeliaHHbIE COETMHEHUS IPOBOIHUKOB
3.10 Pabora u moutHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul




3akoH Jlxoynsa — Jlenna:

3.11 5
O=I"-R-t

312 OmneiT Dpcrea. MarHuTHOE TOJI€ TPSMOTO MPOBOJHUKA ¢ TOKOM. JIMHHMM

' MarHUTHON MHIYKIIUU

313 MarauTHOE€ MOJie MOCTOSSHHOIO Mar"HuTa. B3amMoaencTBHE NOCTOSHHBIX

' MarHuToB

3.14 JleficTBHEe MarHUTHOTO TTOJIsI HA MPOBOJIHHUK C TOKOM

3.15 Omneitel Dapajes. SBneHue aneKkTpoMaruuTHOW nHayKwH. [IpaBuio Jlenma
IIpaxmuyeckue pabomul
W3Mepenne  3IEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPA; MOIIMHOCTH
ANEKTPUICCKOTO TOKA; PabOTHI JJIEKTPUIECKOTO TOKA.
HccnemoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTophl, JaMmrodYka), OT HANpsHKCHWs] Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCMMOCTH CONPOTUBIEHUS OT JUIMHBI MPOBOJHHUKA, IUIOMIAJAH €ro
MOTIEPEYHOT0 CEYCHUS U YIEIBHOTO COMPOTHUBICHUS.
[IpoBepka  mpaBuia I DJIEKTPUUYECKOTO  HAMPSOHKEHHUS  MPU
MOCJICIOBATEIbHOM  COCJIMHEHUHM IPOBOJHUKOB, TMpaBWJa JJIS  CHJIBI
AJIEKTPUUYECKOTO TOKAa TPU TapaLICTIbHOM COCIUHEHUU TPOBOJHHKOB
(pe3ucTOpHI U JIAMITOYKA)
Quzuueckue seieHUuss 6 npupode. JIIEKTPUYECKHE SBICHHUS B aTtMocdepe,

3.17 AJNIEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE Imojie 3eMid, Jpeud
TIOJIFOCOB, POJIb MATHUTHOTO TIOJIS JUTS YKU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUES
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMEeTp, BOJIBTMETp, pPEOCTar,
CUCTYMK DJICKTPUYECKOW OHEPTHUH, DIIEKTPOOCBETUTENBHBIE TMPUOOPHI,

3.18 HarpeBaTesbHbIE 3NEKTPOIIPUOOPHI (mpumepsl), ANIEKTPUYECKUE
MPEeIOXPaHUTENN, DJIEKTPOMArHUT, SJICKTPOABHUraTelb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DrekTpoMarHuTHbIC BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlyaeBas monens cBeta. [IpsiMOIMHEHHOE paclipOCTpaHEHHE CBETa

3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETa

3.23 Jucnepcus cera




JIunza. Xon J'Iy‘-ICﬁ B JIMH3C. qDOKy'CHOC pPacCTOSAHUC JIMH3bI. OnTuyeckas cuiia

3.24
mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
IIpaxmuueckue pabomul
#H##Par###13mepenne ONTHYECKON CUIIBI cOOMparolel JUH3bI; (POKYCHOTO
paccTossHuA coOuparomieil JTuH3bl (10 CBOWMCTBY paBEHCTBAa pa3MepoB
npeaMeTa U n300pakeHwsI, KOTia PeMET PACIIONIOKEH B IBOMHOM (oKyce),
3.26 MOKa3aTeJs MPEeIOMIICHUS CTEKJIA.
#HH#Par####lccnenoBanre CBOMCTBA M300paKEHUS, TOJTYUEHHOT'O C MIOMOIIBIO
coOuparoniei JUH3bl; U3MEHEHHS (POKYCHOTO PACCTOSHUS ABYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa TPEJIOMIICHUS] CBETOBOTO JIyda OT yIJia MaJeHHUs Ha
IPaHUIIEC «BO3YX — CTEKIIO»

307 Quszuyeckue senenus 6 npupode. 3atMmenus Comnnua u JlyHbI, 1BeTa Ted,
. onTHYECKHUe sABJIeHUs B atMocdepe (1iBeT Heba, pedpakiius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa. OYKHM, TEPUCKOI, QoToanmapaT, ONTHUYECKUE

' CBETOBO/IbI
4 KBAHTOBEGLIE ABJIEHUA
11 PamuoaktuBHOCTE. Anbda-, Oeta-, ramma-uznydeHus. Peaknuu anbda-u
' Oera-pacmana
42 Omnbitel Pesepdopna mo paccesnuto ansga-uactuil. IlnmanerapHas monenb
' aToMa
4.3 CocraB aToMHOTO sipa. M30Tormb!
4.4 [lepuon momypacmnaja aTOMHBIX sIIEp
4.5 SnepHble peakyy. 3aKOHbI COXpPaHEHHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
DQusuueckue s6NeHUs 6 Npupooe: €CTECTBEHHBIN paJHMOAKTHBHBIN (OH,
4.6 KOCMUYECKHUE JIy4d, PaTUOAKTHBHOE H3IyUYEHUE NPUPOTHBIX MUHEPAJIOB,
JNEUCTBHUE PAJMOAKTUBHBIX U3JIy4CHUM HA OPraHU3M 4YEI0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBUIYAIbHBIH J103UMETP,

KaMepa BI/IJIBCOHa, SAACPHAA SHEPTCTUKA




