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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUs
COCTaBJICHAa HAa OCHOBE MOJIOKEHUI U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'oOC 000, a Takke c¢ yu€TtoM (QeaepanbHO pabouel TPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBlIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HaYYHOU T'PaMOTHOCTH OOYYAIOMIMXCS M OPraHU3alfi0 U3y4YeHUs
¢u3MKu Ha NeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4ueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METaIllpeAMETHBIM pe3yjibTaTaM OO0ydYeHHus, a
TaK)K€ MEXIIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojaMm oOydeHHs (IO KiaccaM), Mpejiaraer IPUMEPHYIO
MOCIIEIOBATENIbHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C ENbIO OKa3aHHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEMETY.

®uzrka SBISETCA CHCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEJAMETOB, TIOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KAaT B OCHOBE
IIPOIIECCOB M SBJICHHUM, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, TPEJOCTaBIsAeT Hauboyiee SICHbIE OO0paslbl MNPUMEHEHHS HAYYHOIO
METO/1a MMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe OOIIero
00pa30BaHUs COCTOUT B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U
UHTepeca K HayKe Y 00yJaronuxcs.

N3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHue
CJIEIYIOLIUMU KOMITETEHTHOCTSIMH, XapaKTEepU3YIOIHUMH
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS;

e OLICHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e UHTEPHPETHPOBATH  JAHHBIE M  MCIOJb30BATh  HAYYHbIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

enn wu3ydeHuss (GU3NKA Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUSA
onpenenensl B KoHuenmuu npenoaaBaHuss yuyeOHoro mnpeamera «@Pusnka» B



oOpa3oBaTeibHbIX oOpranuzauusax Pocculickoii ®enepauuu, pearu3yromInX
OCHOBHBbIE 0011€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexabps 2019 r. Ne [1K-4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE WHTEpeca W CTPEMJICHUS OOYYaroIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE MX HHTEIJICKTYAJIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJE TIO3HAHUS W
(GbopMHpOBaHUE UCCIICIOBATECIBLCKOTO OTHOIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3Y4YCHUS
OCHOB CTPOCHHMSI MaTepUu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMHUpOBaHUE TIPEJICTABIICHUN O POJIU (HU3UKU IS PA3BUTHS JIPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE TPEJACTABICHUHA O BO3MOXHBIX cdepax  Oymyiei
npo(eCCHOHATBHON JASATEIPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA
K JajbHEHIIeMy 0Oy4eHHUIO B 3TOM HarpaBJICHUH.

I[OCTPI)K@HI/IG ATUX IENIeH IMporpaMmel I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTO
O6I.IIGFO 06pa30BaHI/I5{ oOecrneunBaeTCs pCIICHHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HaHWKA O JWCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TCIUIOBBIX, JICKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBICHUS
C WCTIOJIb30BAHHMEM ITOJIYICHHBIX 3HAHUH;

OCBOGHHE METOJZIOB pENICHHUS TPOCTCUINUX pacdYEéTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IgecKux MOJIETIeH, TBOPUYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUU HaOMIOAaTh NPUPOJHBIC SBICHUS W BBITOIHATH
OTIBITHI, TAOOpPaTOPHBIE pa0OTHI U AKCIIEPUMEHTATIBHBIC UCCIIEOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHME TpUEMOB paboTel ¢  uHpopMmanuend  (PuU3NIECKOTO
colepKaHus, BKItoUYas WH(DOpPMAIMI0O O COBPEMEHHBIX JOCTHIKCHHSX
bu3HuKYN, aHATA3 ¥ KPUTHYECKOE OIICHUBaHUE WH(OpMaIny;
3HAKOMCTBO €O chepamu  mpodeccHOHATBHOM  JCSATEIHHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HU3UICCKON HAYKH.



Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O OOLIETO
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kmacce — 68 dacoB (2 waca B Henmemwo), B 9 kmacce — 102 gaca (3 ygaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe o (pu3HKe NepeueHb JabopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHIATENbHBIA XapakTep, YUHUTENb JellaeT BBIOOp
MpOBeIeHUs J1a0OPATOPHBIX PAadOT M OMBITOB C YYETOM HWHIUBUIYATIBHBIX
ocoOeHHOCTe  00ydYarommxcs, CHUCKa 3KCHEPUMEHTAJIbHBIX  3a/laHUM,
npejaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ouznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, IIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BeauuuHbl. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wusuka u jApyrue €cCTeCTBEHHbIE HAyKH U3Y4aloT TMPUPOJY.
EcTecTBeHHO-HayuHBI METO/ MO3HAHUS: HAOJIOJICHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBMKEHUE THUIIOTE3, OJKCIOEPUMEHT IO TPOBEPKE THUIOTES,
oObsicHeHre HaOmogaeMoro siBineHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®usnueckue NpubOpkI U MpoIeaypa MPSMbIX U3MEPEHUN aHAIOTOBBIM
U 1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.
2. H3MepeHue paccTOSTHUM.
3. M3MmepeHne o0bEMa XUJIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne temmepaTypsl IPU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U
JaTYMKa TEMIEPATypPhl.

6. lIpoBenenue nccnenoBaHus 10 MPOBEPKE TMIIOTE3BI: AATBHOCTH ITOJIETA
HIapyKa, MYyIMIEHHOTO TOPHU30HTAJIBHO, TEM OOJbINe, YeM OOJbIIe
BBICOTA ITYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BeliecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BeumlecTBa. CBSi3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxkenue, nuddysus. BzanmoaelictBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOEHHUE Ta30B, KHUJIKOCTEU W
TBEPIBIX (KPUCTAIIMYECKUX) Tesl. B3auMOCBsI3b MEXK]ly CBOMCTBAMHU BEILIECTB B



Pa3HBIX arperaTHhIX COCTOSHHUSX M HMX aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOJBI.

emoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO JIBHXKEHHSI.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBICHUH, OOBSACHSIOUIUXCS  MPUTSHKEHUEM  HWIIH

OTTAJIKUBAHUEM YACTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka pamaMeTpa aroMa METOJAOM PsAJoB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOTIOAECHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBH)XeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKCHHUH. PacdéT mytu u
BPEMCHH JIBUIKCHUS.

SABnenve uHepuMH. 3aKOH MHEPHUH. B3amMojelcTBHe Tell Kak MpUYMHA
U3MEHEHNsS CKOPOCTH JIBWKEHHsI Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B €IUHHUIIC
00BéMa BelecTna.

Cuita kak XapakTepHuCTHKa B3anuMoaeicTBUs Ten. Cuiia ynpyrocTH U 3aK0H
I'yka. 3mepenue cuiibl ¢ MOMOUIBIO AMHAMOMETpA. SIBJIEHNE TATOTEHHS U CHUJIa
TsbkecTd. Cuia TSKECTH Ha Jpyrux IuiaHerax. Bec Tena. HeBecoMocTb.
Ciio)xeHue cwuil, HallpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOnEWCTBYIOIIAs CuIl.
Cuna tpenusa. TpeHue CKONBKEHHS W TPEHHE TOKosA. TpeHue B MpuUpoje U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tena.
N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TElL.
CrnoxeHue cuil, HallpaBJICHHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOrO JBWKEHHS (IIapuKa B
KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmnpeneneHre cpelHE CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAKJIOHHOU IIOCKOCTH.

1
2
3
4. Habmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Ornpenenenue MIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsLKeHHs (aedopMariim)
MPYKUHBI OT MPUIIOKEHHOM CHIIBI.

5. OmnbITHl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH CHJIbI TPEHHSI CKOJIBXKEHHS
OT BE€cCa TeJa U XapaKTepa COMPUKACAIOIINXCA NOBEPXHOCTEMN.

Paspnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTell U ra3oB.

HaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIWYEHUS JaBlieHus. JlaBieHue
raza. 3aBUCHMOCTh JIaBJICHMS Ta3za oOT 00bEma, Temmepatypol. llepemaua
NABJICHUS TBEPABIMU TEJIaMH, >KMAKOCTSIMU U Trazamu. 3akoH Ilackass.
[THeBMaTHueckue MallMHBI. 3aBUCUMOCTh JIABJICHUSI KUIKOCTU OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaronuecs cocyabl. [uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe aaBiaeHue. [[puunHbI CylecTBOBaHUS
BO3yITHOM 06osouku 3emun. OnbiT Toppuuemnu. U3mepenue atmocdhepHOTO
JaBJIEHUsI. 3aBUCUMOCTh aTMOC()EpHOro AaBJICHUS OT BBICOTHI HAaJl YPOBHEM
mopsi. [Tpubops! 1 usmepenust atMochepHOTO JaBJICHUS.

JlelicTBME JKMAKOCTM W Tra3a Ha TOTPYKEHHOE B HHUX  TeEJO.
BeiTankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[liaBanuwe Ted.
Bo3nyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbl.

['mppasnnyueckuit mpecc.

[IposiBneHue necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYXKEHHON YacTH

TE€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE [UIaBaHUA TeJ: I[UJJABAHUE WM TOTPYyKEHUE Tel B
3aBUCUMOCTH OT COOTHOLIECHUS IUIOTHOCTEM TEJa U )KUIKOCTH.

Jlabopamopnuie padbomwt u onvimeot.

1. UccnemoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
NOTPYKEHHOM B KUJKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JICHCTBYIOIEH Ha TeJo,
IIOI'PYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIIEH CHUJIbI, JICMCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT MacChl TeJa.

o Uk~ w N
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4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKHABAIOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUIAKOCTH, OT OOBEMA MOTrPYKEHHOU B
XKHUJKOCTh YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WIH KOHCTPYUPOBAHUE JIOAKA U
OIIpeIeNIEHUE €€ TPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecusl pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBuwno» MexaHuku. KIIJ[ mnpocteix wmexaHuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHernueckas W MOTEHLIMAIbHAs DSHEPIUA.
[IpeBpaieHne OOHOTO BHJIA MEXAaHMYECKONM DHHEPrUM B JPyrod. 3akoH
COXpaHEHHMs JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHXKCHHUU

T€JIa [0 TOPU30HTAIILHOM ITOBEPXHOCTH.

2. Hccnenosanue yca0BHUM paBHOBECHUS pblyara.

3. Hsmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. W3ydeHune 3aKOHA COXpPaHEHHSI MEXAHUYECKON DHEPIUU.

8 KUIACC

Paznen 6. TenioBbIe SIBJIEHMS.

OCHOBHBIE TOJIO)KEHUSI MOJICKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OmNbIThI, TOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS] MOJICKYIAPHO-KMHETUYECKOU TEOPHUU.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHJIKOCTEH
U TBEPABIX TEJ HA OCHOBE MOJIOKEHHH MOJICKYJISAPHO--KUHETUUECKOU TEOPUHU.
CmaunBaHue U KaMWUISIPHBIE SBICHUA. TemIoBoe pacuiupeHue u cxKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH SHEpPIUU:
Teronepeaada u COBEpIIICHHE  PaOOTHI. Buger  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaectBo TemioThl. Y neabHas TEMIO0EMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w



OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Termiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneid KIIJ temnoBoro aBuraress.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N oD

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGuroieHre sIBIICHUI CMauMBaHWS M KalTUJUISIPHBIX SIBIICHH.
HaOuroieHre TEII0BOTO pacIupeHuUs TEIL.

N3meHeHWe naBiacHUS raza Mpu U3MEHEHUM 00bEMa M HarpeBaHUU HJTU
OXJTQXKJICHUH.

[TpaBuia u3MepeHUs: TEMIIEPATYPHI.

Bune! reronepenayu.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHU# pabOThl BHEUTHUMU CUIIAMH.
CpaBHeHUE TEII0EMKOCTEH pa3IuYHbIX BEIIECTB.
HaGmronenue kumeHus.

HaGmronenre mocTostHCTBA TEMIIEPaTyphI NMPH TUIABJICHUH.
Moenn TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMnBITHI IO OOHAPYKEHUIO JEUCTBUS CHUJIT MOJIEKYJISIPHOTO TIPUTSIKESHHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHUIO TETJIOBOTO PACHIUPEHHSI TA30B, KUAKOCTEH U
TBEPABIX TEIN.

Omnpenenenue gaBiIeHUS BO3AyXa B OalNIOHE IITPHUIIA.

OnbIThL, TE€MOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka rHUMOTE3bl JWHEWHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUECKOIN TpyOKE OT TeMIEPATypHI.
HaGmronenne wm3MeHEHHs BHYTPEHHEW SHEPIWHM Tella B pe3yjbTaTe
TEIJIoNepe1aun U pabOThl BHEIIHUX CHIL.

UccnenoBanue siBiaeHUs TEMJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropstuei BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW IpH
TEMJI000MEHE C HArPEThIM METAINTUYECKUM LIUITUHIPOM.

10. OnpeneneHne yaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yieIbHOM TEIIOTHI MIJIABJICHUS JIbJIA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poja 3JIeKTpuyYecKuX 3apanoB. BzaumopelictBue
3apspkeHHBIX Tel. 3akoH Kymona (3aBUCHMOCTh CHIIBI  B3aUMO/ICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nose. Hanpsok€HHOCTH dnekTpuueckoro nodd. [IpuHuumn
CYNEPHO3UIMU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJIEKTPUUECKUM
3apsa. Crtpoenune atoma. [IpOBOJHMKM M JAMANIEKTPUKU. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJOBUS CYHIECTBOBAHMSI JJICKTPUUECKOTO TOKA.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUYECKHUIN TOK B JKUJIKOCTSIX M ra3ax.

Onektpuueckass unenb. Cuna TokKa. OJIEKTPUYECKOE  HAIpPSKEHHE.
ComnpoTuBieHre NPOBOJHHUKA. YIEIbHOE CONPOTHUBJIEHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnepoBaTenpHOE W IMapajuleIbHOE COEIMHEHUE
IPOBOJIHUKOB.

PaGora m MomHOCT 3JEKTpUYecKOoro Toka. 3akoH Jxoyns—Jlenma.
DNEeKTpUUECKHUEe IeNMH M TMOTPEOUTETN JIICKTPUUYECKOW DHEPruud B  OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHbIE MarHuTHL. B3auMonendcTBHE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnone. MaruutHoe mnoje 3eMiId U €ro 3HaueHue sl JKM3HU Ha
3emuie. OnbIT DpcTena. MarHUTHOE MOJIE€ IIEKTPUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJs HA NMPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apages. SBleHHE BIEKTPOMAarHUTHOW WHAYKUuH. [IpaBuiio
Jlerma. OnexrtporeHeparop. CrmocoObl TONYYSHHS AIIEKTPUUECKOW SHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3NEKTPUYECKHUX 3apANOB U B3aUMOJICHCTBHE 3apsiKEHHBIX

TEJI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Y CTpONCTBO U AEUCTBUE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS AIECKTPUUECKUX 3aPSIA0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUA 3IIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUU TOK B JKUIAKOCTH.

["a30BbIl pa3psia.

N3Mmepenune cuiibl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.
PeocTaT u MarazuH conpoOTUBJIECHHUIA.

B3aumopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTU pa3CICHUS MTOIIOCOB MarHuTa.
MoienupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToOKa. DIEKTPOMArHuT.

JlelicTBME€ MAarHUTHOIO I0JIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHOU UHIYKIUU.
OnbiTel Dapajes.

3aBUCUMOCTh HAIlpaBJIEHUS] WMHIYKIMOHHOTO TOKa OT YCJOBUW €ro
BO3HUKHOBEHMUS.

DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpiThl MO HAONIOACHHUIO DIIEKTPU3AIMU TeNl WHAYKIHEH u TpH
COIIPUKOCHOBEHUH.

UccnenoBanne IOEUCTBUSL SJIEKTPUYECKOTO TOJISI HA MPOBOJHUKU U
JIUBIICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHHue CUIIbI TOKA.

N3smepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTHM CUJIBI TOKA, UAYILIETO YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD 3JIEKTPUYECKOT O
CONIPOTUBIICHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAX IOIEPEYHOIO
CEUYCHHMS U MaTepuaa.



8. llpoBepka mpaBuiia CIOKEHUS HANPSKEHUN IPU MOCIEI0BATEIBHOM
COEMHEHNH IBYX PE3UCTOPOB.
9. IIpoBepka mpaBuna s CWJIBI TOKa MPHU NapaJIEIbHOM COEIMHEHUU

PE3UCTOPOB.

10. OmpenenieHne  pabOTHl  AJIEKTPUYECKOTO  TOKA, HMIYIIETO0 Yepes
pe3UCTOp.

11. OnpeneneHde MOIIHOCTA AJIGKTPUYECKOIO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MccnenoBanye 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsKEHUS Ha HEl.

13. Onpenenenne KII/ narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSTHHBIX MarHUTOB.

15. IBydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU  HX
00bEeIMHCHUH U Pa3/ICIICHHUN.

16. UccenoBanne JAEUCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS
KaTyIIKH C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyIIKE.

18. I3ydenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenue KII/] a51ekTpoiBUTraTeIbHON YCTAHOBKH.

21. OOBITBl IO HCCJIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJIEHUS WHIYKIIMOHHOTO
TOKa.

9 KITIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanuyeckoe ABWXKEeHHE. MarepuanbHas Touka. Cuctema OTCUETA.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWIKECHUSA. PaBHOMEpHOE NPSIMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TpsMoOJIMHEWHOE JABWKeHHE. CpeaHsas U
MT'HOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JBHXKEHHH.

Yckopenne. PaBHOycKOpeHHOE TpsSMONIMHEHHOE nBmkKeHue. CBoOOmgHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpeEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akon Hserotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHSI CKOJbXKECHUS,
CuJia TPEHUS MTOKOs, IPYTUe BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIpmwxkenne maHeT BOkpyr CoisHna. IlepBasg kocMHuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MmaTepuanbHOHM  TOYKU. AOCOJIIOTHO  TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTH.

Nmnynec Tena. M3menenue wummnynbsca. HWmmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanundeckass paboTa U MOIIHOCTh. PaboTa cui TsbKecTH, YNpyrocTw,
Tpeuus. CBsi3b dHEpruu U padoThl. [loTeHuManbHas >HEprus Tena, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3eMiid. lloTeHIManbHas DHHEPIHs CKATOM MPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETUUECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU dHEPTHUU.

Jemoncmpayuu.

1. HaGmionenne MeXaHMYECKOTO JBUKEHHUS Tella OTHOCUTEIBHO Pa3HbBIX

TE€JI OTCYETA.

2. CpaBHEHHME TyT€l UM TPACKTOPUW NIBMXKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune cKopocTy U YCKOPEHUS PSIMOJIMHETHOTO JBUKEHHUS.
HccnenoBanre Npru3HaKkoB PaBHOYCKOPEHHOIO JIBUKEHUSI.
HaGmronenne nBr>xeHus Tea Mo OKPY>KHOCTH.

o U ok~ w

HaGmionenne MexaHWMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKCHUU
OTHOCHUTEJIPHO KaOnuHeTa (PU3nKH.
7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MAacChl TeJla U AEHCTBYIOIIEH HA HETO
CUJIBI.
8. HaOmronenue paBeHCTBA CHII TPU B3aUMOJICUCTBHUH TEII.
N3Mmenenune Beca Teia npu yCKOPEHHOM JIBHKCHUMU.
10. [lepenaya nmnyibca npu B3aUMOJEHUCTBUAU TE.
11. [IpeobpazoBaHus SHEPTUN TIPU B3aNMOJICHCTBUN TE.
12. CoxpaHeHHe UMITyJIbca IPU HEYIPYTrOM B3aUMOICHCTBUHU.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aHUMOJIEUCTBUU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOTHOM TaJICHUH.
16. CoXxpaHEHHE MEXaHUYECKOM OJHEpPruvM TMpH JBWKCHUM Tela TI0J
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnuie padomut u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa U AaJIbHEUIIEro paBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA UITU TEJICXKKU.

Omnpenenenue cpelHe CKOPOCTH CKOJIbXKEHUSI OpycKa WM JBUXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JBMXKEHUHU 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSITCSA KaK psAJl HEYETHBIX YUCEII, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kodphUIMeHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUU
T€Ja 10 TOPU30HTAJIbHON TOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YIOPYrOCTH MpPU TNOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXpaHEHHUs SHEPTUU.

Paznen 9. Mexannueckue KojieO0aHUS U BOJIHBI.

Konebarensnoe paBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMM:
MEpHUOJI, YacTOTa, aMIUIUTyJaa. MareMaTU4eCKUd W TPYKUHHBIA MASTHUKH.
[IpeBpareHue sHepruy MpU KoJaeOaTETLHOM JBHKCHHH.

3aryxaromue koseObanus. BbeiHykaeHHbIe — KoneOaHus.  Pe3onaHnc.
Mexanndyeckue BOJHBL. (CBoOHCTBA MeEXaHWYECKUX BOJH. IIpomonbHBIE W
nonepevyHble BOJIHBL. JIIMHA BOJHBI W CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CECMUYECKHUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

LA R

HabGmronenne konebaHuii Ten MOJ JAEHUCTBHUEM CHIIBI TSDKECTH M CHIIBI
YOPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenre BRIHYKICHHBIX KOJICOAHUN U PE30HAHCA.
PacnpocTpanenne npooJibHbIX U MONEPEYHBIX BOJIH (Ha MOAEIIH).
HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophule padbomot u onvimot.
1. OmpeneneHue 4YacTOTHl W MepHUoJa KoJIeOaHM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpenenieHre 4acTOTHI U IEpHO/Ia KOJIeOaHUHN TPY>KMHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuoja KoJIeOaHHWM IMOJBEIICHHOTO K
HUTH Tpy3a OT JIJTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TIepuUojia KoOJIEOAHUN MPYKUHHOTO
MasTHUKa OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH Mepuoja KojJeOaHUul rpysa, MoaBEIICHHOTO
K HUTH, OT MaccChl Irpy3a.

6. ONBITBI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh Iepuoja KoJjeOaHui
NPY>KUHHOTO MasTHHKA OT MacChl Tpy3a M )KECTKOCTHU MPY>KUHBI.

7. 3MmepeHne ycKopeHus CBOOOIHOTO TaICHHUS.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  TOJI€.  DJIGKTPOMAarHuTHbIE BOJIHBL.  (CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cpeta. 3armeHuss ConHna u Jlynsl. OTpakeHue cCBera.
[Tnockoe 3epkano. 3aKOH OTpa)KeHUs CBETA.

[Ipenomiienne cBeTta. 3akoH mnpenomiieHUs cBeta. llosHoe BHyTpeHHee
oTpakeHHe cBeTa. lcrnonp30BaHME TMOJHOTO BHYTPEHHETO OTpaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nayued B nuH3e. Ontuueckas cucrema (oroamnmnapara,
MHKpOCKONa M Teneckona. ['J1a3 kak onTudeckas cucTeMa. Biau3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnektp. Onbitel HbloTona. CnoxxeHue
CIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.



Jemoncmpayuu.

1. IIpsMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpakeHue cBeTa.

3. TlomyyeHue wu300paKeHU B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKajiax.

IIpenomnenue caera.

Onrudeckuii CBETOBOJ.

Xop nydelt B coOuparoiieit JuH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[TonyueHnne n300pa>keHH C TOMOIIBIO JTH3.

[Tpunuun neictBus goTtoamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mojenb riasa.

11. Paznoxxenue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU yIJIa OTPaKE€HUSI CBETOBOTO Jiyya OT yrjia
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naJICHUsI.
2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEJIOMJICHHMS CBETOBOTO Jyda OT
yTJia MaJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».
[TomyueHnne n300pa>keHHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue  ¢GOKYCHOTO  PACCTOSHUA W ONTHYECKOM  CHUIBI
coOMparoIeit JTMH3HI.
6. OMBITHI TTO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.
7. OnBITHI IO BOCIPHUATHIO IIBETA MIPEAMETOB MPU WX HAOIIOACHUHN Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnswitel Peszepdopna u miianerapHas mozens atoma. Monens atoma bopa.
Hcnyckanue n nornomeHue ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-m3nydeHus. CrpoeHue
aroMHOro  saapa. HyknoHHas  Monens  atoMHOro  siagpa.  M3oTomsl.
PannoaktuBHble npeBpamenus. [lepuon nmosypacnana aTOMHBIX SI€EP.

SAnepHbie peakuuu. 3aKOHbI COXpPAHEHUS 3apsSI0BOIO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX sijep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX M3JIYYEHHUU Ha >KUBBIC
OpraHu3MBl.

Jemoncmpauuu.



CrexTpbl U3y4€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHa.

PaboTa cuérurika HOHU3UPYIOMMUX U3TYUESHU.

Peructpauus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MTPOJIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMOZHOMY
nytu (mo gororpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IS L T o I

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

IToBTOpHUTENBEHO--00001IIAIOITHIA MOJTyJIb npeHa3HayeH JUISL
cUCTeMaTH3allud ¢ O00OOIIeHHs] TMPEJAMETHOIO COJACPKAaHMUS U  ONbITa
NS TENBHOCTH, TPUOOPETEHHOTO TIPU M3YYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHy MO (PU3MKe s
00y4Jaromuxcs, BHIOPABIIUX 3TOT YUeOHBIN MpeIMeT.

[Ipy w3ydeHHUH AAHHOTO MOAYJSl PEAINU3YIOTCS M CHUCTEMAaTU3UPYIOTCS
BUJABl JICSTEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pPE3YyJIbTaTOB OO0y4YeHHUs,
(GopMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCIICZIOBAHNUS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBSICHATD
¢u3nyeckue SBICHUS, IPUMEHSS MOJYyYEHHbIE 3HAHUS, pellaTh 3a7a4yd, B TOM
qHCcJie KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMIIHATBHO  NEATENbHOCTHBIM  XapakTep  JaHHOro  pasjena
peasuzyeTcst 3a CUET TOro, YTO 00YyYaroIMecs BBIMOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMHM pacrno3HaBaTh U HAYYHO OOBICHSITH
(¢u3nyeckue sIBICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4HbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBICHUH, B
TOM YHCJIE IS IPOBEPKH TMIIOTE3 U MOJIYUEHHUS TEOPETUUYECKUX BBIBOIOB,;

OOBSICHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJOTUH, HampuMep, MPAKTUYECKOTO  MCIOJB30BaHMS  Pa3IMYHBIX
VMCTOYHHUKOB 3HEPIMM Ha OCHOBE 3aKOHA MPEBpALICHUS M COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 001mero oOpa3oBaHus
HaIpaBJI€HO Ha JIOCTH)KEHHE JUYHOCTHBIX, METAaNpeIMETHBIX U NPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanuss y oOyyatomerocss OyayT coOpMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIE PE3yJIbTaThl B YACTHU:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — TPOSBIECHHWE HHTEpPECa K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’KIaHCKOIO U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO
3HAYMMBIX M OTUYECKUX TpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTIKCHUN (DU3UKHU;

e — OCO3HAaHHE Ba)XHOCTH MOPAJIbHO--3TUYECKUX MPUHLUIOB B AEATEIbHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

e — BOCIPHUATHE ICTETUUYECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAaHHE ILEHHOCTH (HU3MYECKON HAyKHM KaK MOIIHOIO MHCTPYMEHTa
[IO3HAHUS  MHPA, OCHOBBI  PA3BUTHUS  TEXHOJOTWH,  Ba)KHEHIIEHU
COCTABJISAIOILIECH KYJIbTYPHI;

e — pa3BUTHE HAy4YHOW JII0003HATEIBHOCTH, MHTEpEca K HCCIIEI0BATENbCKON

NEeATENbHOCTH;

e 5) (¢QopvupoBanus KyJbTYpPbl 310POBbSI M JIMOLMOHAJIBHOIO
0J1aronoJy4us:

e — OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpas3a KU3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaKHOCTU MpaBui O€30MacHOr0 IOBEJICHHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYJAOBAaHUEM B
JOMAITHUX YCITOBUAX;

e — chOpMHPOBAHHOCTH HaBbIKa pedeKCHM, MPU3HAHWE CBOETO IpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

e 6) TPYy10BOI0 BOCIIMTAHMS:



— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajauy (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U
COIIMATIbHOM HAMpaBIICHHOCTH, TPEOYIOMMUX B TOM 4uciIe U (U3UYECKUX
3HAHMMU;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO TPOEeCcChii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e — OpHUEHTAIlMsi Ha NMPUMEHEHUE (PU3MYECKUX 3HAHUU Ui pEIICHHs 3a7ad B
obJlacTu OKpyKarouied cpejabl, MJIAaHUPOBAHUS IOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEN Cpe/ibl;

e — OCO3HaHHUE TJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MPoOieM U MyTel ux
pelieHus;

e §8) azanTanmum K M3MEHSIIOIIUMCS YCJIOBUSM COIMAJIbHON U MPUPOTHOM
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJICCTBUU TIPU BBITIOJTHEHUU HCCICAOBAHUN H

MIPOCKTOB (PU3MUECKON HAMPaBJICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM

NIPYTHX;

e — TIOBBIIICHHWE YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3 MPAKTUUYECKYIO
NeSITEBHOCTD;
e — TMOTPeOHOCTh B (QOPMUPOBAHMM HOBBIX 3HAHWI, B TOM 4YHUCIE

dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PUINYECKUX OOBEKTaX M
SBJICHUSX;

e — oOcCO3HaHHWe AePUIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e — IUIAHUPOBAHHME CBOETO PA3BUTHS B MPHOOPETEHMH HOBBIX (PU3MYECKUX
3HAHUM;

e — CTPEMJICHHE AaHaJU3UpPOBATh U BBISBIATH B3aUMOCBSI3U TPHUPOJIBI,
o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIOJb30BAHUEM (PU3UUECKHUX
3HAHMM;

e — OLEHKAa CBOMX JICMCTBUM C y4ETOM BIIMSHHUS Ha OKPYXAIOIIYK Cpeny,

BO3MO’KHBIX TJI00AIBHBIX ITOCIEICTBUI.
METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 10 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT  cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEIILHBIC



YHUBEpCAJIbHbIE y4yeOHbIE JCHCTBUS, KOMMYHHUKAaTUBHBIE YHHBEPCAIbHbBIE
y4eOHbIe 1EUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIEC YU€OHBIEC IEHCTBUS.

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornueckue 1edcTBUA:

BBISIBJISATE W XapaKTePU30BaTh CYIIECTBEHHBIE NPH3HAKH OOBEKTOB
(stBIIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIA TMPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS
JUTst 0000IIEHUsI U CPABHEHMUS;

BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B paccMaTPHUBACMBIX
dakTtax, AaHHBIX W HAOJIOMCHUSX, OTHOCSIIHUXCS K (PU3HUECKHM
SIBJICHUSIM;

BBISIBJISATH MPUYMHHO--CJICICTBEHHBIC CBSI3M MPU M3yUYECHUN (PU3NYCCKUX
SBIICHUH ® TPOIECCOB, JeNaTh BBIBOJABI C  HCIIOJIH30BAHUEM
JTEAYKTUBHBIX U WHIAYKTHUBHBIX YMO3aKIIOUYCHHMA, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYCCKUX BEIUYHH;

CaMOCTOSITEJILHO BBIOMpPATh CHOCO0 pelieHus y4deOHOM ¢u3nIecKon
3a/1auu (CpaBHEHUE HECKOJIbKUX BApUAHTOB pEIIEHUs, BHIOOP Haubolee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETIEHHBIX KPUTEPHUER).

Bba3oBble ucciie1oBaTeLCKHUE TeCTBHUSA .

UCTIOh30BaTh  BOMPOCHI  KAaK  HWCCIIENOBATEICKANH  HMHCTPYMEHT
NIO3HAHHS,

NPOBOJUTH IO CAaMOCTOSTEIHHO COCTABJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIA (U3UMYSCKUA JKCIEPUMEHT, HEOOJBIIOE HCCIICIOBaHNE
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha TNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WIIH SKCTICPUMEHTA;
CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIEe pa3BUTHE (PUBUUECKHUX
MPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOIOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX yCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

NPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aMPOCHI TPU TTOWCKE
1 0TOOpe MH(POPMAIIUN WITH JAHHBIX C YIETOM MPEIIOKEHHON yIeOHOU
dbu3ryecKoi 3aaauu;



AHAJM3UPOBATb, CUCTEMATU3UPOBATH 17§ UHTEPIPETUPOBATH
MH(}OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPENCTABICHUS;
CaMOCTOSATEJIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEaCTaBICHUS
uHpOpMAIIMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJaydl HECIOKHBIMU
CXeMaMH, uarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0J1€ OOCYXKJIeHUsI Y4EOHOro MaTepuasa, pe3yibTaToB Ja00PATOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOMPOCH IO CYIIECTBY OOCYX)TaeMOi
TEMbl M BBICKA3bIBaTh WJIEW, HAIICJICHHBICE HA pEIICHHE 3aJaud H
HoJepKaHKe 01aroKeIaTeaIbHOCTH OOIICHHS,

COTIOCTaBIISAITh CBOM CYXKJICHHUS C CYXACHHSAMH JPYTUX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTaBIATh PE3yAbTaThl BBITIOJHEHHOTO (DH3HUECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAaHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUIYALHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
POOJIEMBI;

NpUHUMATh 1T COBMECTHOW  JIeSITeIbHOCTH, OPTraHU30BHIBAThH
OeUCTBUS MO €€ JIOCTWKEHUIO: paclpelensiTh poid, O00CyKAaTh
IpOLIECChl M Pe3yNbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIBbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHTras Ka4eCTBEHHOTO Pe3yibTaTa
10 CBOEMY HAIPABICHUIO U KOOPJWUHHUPYS CBOU JIEHCTBHUA C JAPYyTUMH
YJIeHAMU KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/a B OOIIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBHUS.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M yYEOHBIX CHTYaIHUsAX,
TpeOyIomuX sl permeHns GU3NIeCKUX 3HaHUM;

OpPUEHTHUPOBATHCS B PA3IMYHBIX IMOAXOAAX TMPUHATHS PELICHUU
(MHAMBUAYAJIbHOE, TIPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTaBJISATh aJTOPUTM pelIeHUs] (PU3UMUECKON 3a1auu
WM TUIaHA MCCIEOOBAHUS C YYETOM HUMEIOIIHUXCS PECYpCOB U



COOCTBEHHBIX  BO3MOJKHOCTEH, AapryMEHTUpOBaTh MpeJiaracMble
BApUAHTHI PEIICHUN;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHHS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJAOCTHMKEHHS) pe3yJbTaToOB
NeSTEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOJIHEHUS
(u3MUEeCKOro HCCIEOBAaHUS WM I[POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHHUBILUXCS CUTYyallMd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM;

CTaBUTh Ce€0sl Ha MECTO JIpyroro 4ejgoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YyHYI TEeMy, IMOHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HAa OUIMOKY MpPH pelIeHUH (PU3MYECKHUX 3a]au
WIN B YTBEPKICHUAX HA Hay4HbIE TEMbI U TAKOE K€ IIPAaBO APYToOro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: (U3MYECKHE W XUMHYECKHE SIBICHUS,
HA0JII0/IEHNE, DKCIIEPUMEHT, MOJIENb, TUITIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSTHUS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBM)XKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJECUCTBYIOIIAS
cuma, gaedopmanms  (ympyras, —IUIaCTUYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyarh sBieHus (quddys3us, TENMIOBOE€ JBMIKEHUE YAaCTHUIL
BEILIECTBA, PABHOMEPHOE [IBH)KCHHE, HEPABHOMEPHOE JBUKEHUE,
UHEpLUs, B3aUMOJACHCTBHE TEJ, paBHOBECHE TBEPABIX Tel C
3aKpEeIUIEHHONM OCBbIO BpalleHus, Mepejaya JaBJICHUS TBEPABIMU
TeJTaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe aBliCHWE, IJIaBaHUE
T€J, MPEBPAIICHUS MEXaHWYECKOW SHEpPruu) MO ONUCAHHI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (U3NUYECKOE SBJICHUE,



pacro3HaBaTh TMPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KaloleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHHUS B MPHUPOJIE:
MIPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSMH B >KUBOW U HEKMBOU
npupojie, ACHUCTBUE CUJIBI TPEHUS B MPUPOJAE M TEXHUKE, BIHUSHUE
aTMOC(EpHOTo JaBJICHUs Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO, phluaru
B TeJie 4YeJOBEKa, MPU ITOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3NUECKUX
SIBJICHUI;

OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
UCTIONB3Ysl  (PU3MYECKHE BENIMYMHBI (Macca, O00BEM, IIJIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
cuja TSKECTH, BeC Teja, Cuia TPeHWs, JaBjieHue (TBEpAOro Tena,
KUJKOCTH, Ta3a), BBITAJKMUBAIONIAS CHJIa, MEXaHHYecKas padoTa,
MOIIIHOCTh, ITIJICYO CHJIbI, MOMEHT CHJIbI, KOA(D(PHUIIUEHT IOJIE3HOTO
JEeUCTBHS MEXaHU3MOB, KHHETUYECKasl U TTOTCHITHAIbHAS YHEPTHUS ), IPU
OTHMCAHWUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEMBbIX
BEJIMYMH, UX OO0O3HAUYCHHS ¥ €AUHUIBI (U3UYECKUX BEIWYHUH,
HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY C
JIPYTUMH BEJIMYUHAMH, CTPOUTH TpadUKH H3YyUYEHHBIX 3aBUCHMOCTEH
bu3MUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TMPOIECCHI,
UCIIONIB3YSl TpaBHJIa CIOXKEHUS Chil (BAOJIb OOHOM MpsIMOil), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, IpaBUIO PABHOBECHS pblyara
(O7oka), «3070TO€ TPABWIIO» MEXaHUKH, 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPTHH, MPU STOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATHh (HU3MYECKUE SBJICHUS, MPOIECCH W CBOWCTBA TEN, B TOM
yuci€ M B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYMHHO--CIICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 1—2 JOTUYECKUX IIaroB C OMopoil Ha 1-2 M3y4eHHBIX
CBOMCTBA  (U3MYECKUX  SBICHHWM, (QU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemiate pacy€THbIC 3aaa4u B 1—2 JEUCTBUS, UCMHOJIB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
YCIOBHUSl 3aJlaud  3alKChiBaTh KPATKOE YCJIOBHUE, MOACTABIATH
¢dusnueckre BeTUYNHBI B (OPMYIIBI M IPOBOJUTH PAacU€Thl, HAXOAUTh
CIIpaBOYHBIC JaHHBbIE, HEOOXOAMMBIE ISl PElIeHUsl 3a7ad, OLICHUBAThH
PEaTUCTUYHOCTD MOJTYUYEHHOU (PU3NUECKON BETUYNHBI,



pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEMIUTh MNpPU MOMOIIU
(¢u3nuecKuX METOJOB, B OIMCAHUU MCCIEIOBAaHUS  BBIIEIATH
MpOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
UHTEPIPETUPOBATH MMOTYYEHHBIN Pe3ynbTaT, HAXOAUTh OLIMOKHA B X0JI€
OIIbITA, 1€JIaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
dbuznyeckux  CBOMCTB  Tel:  (GOpPMYyIHUpOBATH  IPOBEPSEMBIC
OPEANoNOXKEHUsl, coOupaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
00opyA0BaHMs, 3aMKUChIBATh X0 ONbITA U (POPMYIHPOBATH BHIBOJIbI;
BBIMOJHATH MpSIMble M3MEPEHUs PacCTOSHMS, BPEMEHH, MAacChl Tela,
0o0BbéMa, CHJIbI W TEeMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX U
u(poBBIX MPUOOPOB, 3aMKUCHIBATH IMOKa3aHUs NPUOOPOB € YUETOM
3aJIaHHOM a0COIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (HPU3NUECKON BETUUMHBI
OT JAPYro¥ ¢ UCIOJIb30BAHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTHU MYTH
PaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHU ABWKCHHS TeJa, CHUJIbI
TPEHMSI CKOJIbXKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEMN
T€JI W HE3aBHCUMOCTH CHWJIbI TPEHHUS OT IUIONIAAU COMPUKOCHOBEHMS
T€J, CUJIbl YIIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITATKUBAIOLIEH CUIIBI
0T 00bE€Ma MOrpyKEHHOW YaCTH Tela M OT IUIOTHOCTH KHUJKOCTH, €&
HE3aBHUCHUMOCTH OT IUJIOTHOCTH Te€jJa, OT TIJIYOMHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUH IJIABAHUS TEJl, YCIOBUI PABHOBECHS phlYara
U OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUHM YYEOHOrO HCCIICIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHATH  WU3MEPEHHs,  CIeays
NPEIJIO)KEHHOMY  TUIaHy, (UKCUPOBATh pE3yNbTaThl IMOTYYEHHOUN
3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUJE MPEIIOKEHHBIX TAOIHI] U
rpaduKoB, AeIaTh BEIBOIBI IO pe3yIbTaTaM HUCCIICI0BAHMUS;

IPOBOANTH KOCBEHHBIE M3MEPEHHs (DU3MUYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJIA TPEHUSI CKOJIbKEHUS,
NABIICHHE BO3[yXa, BBITAJIKMBAIOUIASA CHWJIA, JEHCTByIOmlas Ha
HOrpyXEHHOE B KUAKOCTH T€JO0, KOA(P(UIHMEHT MOJIE3HOTO ICHCTBUS
OPOCTBIX MEXaHU3MOB), CJEeAyd NPEAJIOKEHHOW HWHCTPYKUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCJISITH 3HAUEHUE UCKOMOW BEJIMYMHBIL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH mpu  padbore ¢
1a00paTOpHBIM 000PYAOBAHUEM;



e YKa3bIBaTh MPUHITUIIEI JEHCTBHS MPUOOPOB M TEXHUYECCKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIINECS COCY[bI, OapomeTp,
phIUar, MOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTepHU30BaTh MPHUHIIUIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOHCTB C OMOPOH Ha WX OmMHCaHUSI (B TOM YHCIIC:
MOJIITUITHUKHA, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHNA TIpece,
MaHOMETp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMETp), HCIIOIb3Ys
3HaHMSI O CBOWCTBaX (PU3MYECKHX SBJICHHA UM HEO0OXOIUMBIC
¢du3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPHUBOJWTH TpPHUMEpPHl (HAXOAUTh HWHPOpPMAIUIO O TPHUMEPAX)
MPAKTHYECKOTO HMCIIOIb30BaHUS (DU3UICCKUX 3HAHHWM B MOBCEIHEBHOMN
KU3HM NI oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpudopamMu
U TEXHUYCCKUMHU YCTPOMCTBAMHU, COXPAHCHHUS 3I0POBbS U COOFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

e OCYIIECTBISATH OTOOpP HWCTOYHHMKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAaHUH W MYyTEM CpPaBHCHHUS Pa3IUYHBIX HCTOYHHKOB
BBIIENISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUUBOU WITH
MOJKET OBITh HEJJOCTOBEPHOM;

e WCIIOJIb30BaTh TMPU  BBINOJHEHUU Y4YEOHBIX 3aJaHUNd  HAy4YHO--
HOMYJISIPHYIO JTUTEPATYpPY (U3HMUECKOTO COJEp)KaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biagerp mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HMHPOPMAIUU U3 OJHON
3HAKOBOU CUCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM 4YHCIIe MyOJWYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ysbTaTrax
NPOEKTOB WM Y4YeOHBIX HCCIEAOBAHHWM, TMPH OSTOM TIPaMOTHO
UCIIONIb30BaTh M3YUYEHHBIN TOHATUWHBIN amnmapat Kypca (Qu3ukw,
COTPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

e IIPU BBIOJTHEHUH YYEOHBIX MPOCKTOB M HCCIEIOBAHUN paCIpeaeiiaTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/1adyaMH,
CIeNIUTh 3a BBHIMOJHEHWEM IIJIaHa JCWCTBUH, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIAJl B  JIEITEIBHOCTh TPYINIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIUX.

K konmy oOydenus B 8 kJjacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:



UCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
JBUKEHUE aTOMOB M MOJEKYJ, arperaTHble COCTOSIHUSI BEILECTBA,
KpUCTAJNIMYECKUE U aMOP(HBIEC TeJa, HACBIIICHHBIM U HEHACHIIICHHBIN
nap, BJIQXHOCTb BO3JlyXa, TeEMIeEparypa, BHYTPEHHSSI JHeprus,
TEIUIOBOM  JBUIaTellb, DJJIEMEHTApHBIA  JJIEKTPUYECKUM  3apsin,
ANEKTPUYECKOE TMO0Je, MPOBOJHUKM M JTUAJNIEKTPUKH, MOCTOSHHBIN
AIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

pasnuyarh sBJEHUs (TEIJIOBOE paclIMpeHe U cKaTue, Tervionepeaaya,
TEIUIOBOE  PABHOBECHE, CMAauMBaHME, KaNWUISpHbIE  SBJICHUA,
ucrapeHue, KOHJIEHCaIus, IUIaBJICHHE, KpHUCTaUTA3aIs
(oTBepleBaHuE), KWUIMEHUE, Terlonepeaadya  (TEIJIOMPOBOIHOCTb,
KOHBEKIIUS, U3TYUEHHUE), AIEKTPHU3aLUs T, B3aUMOJICHCTBHE 3aps/IOB,
JeNCTBUS AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MarHUTOB, ACHCTBME MarHUTHOTO TOJISl HAa MPOBOIHUK
C TOKOM, OJEKTPOMArHWTHAs WHAYKIHUS) 1O ONHCAHUIO HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE M3YUYECHHBIX (PU3MYECKUX SIBICHUUH B
OKpYXaIollleM MHUpPE, B TOM 4ucie (U3MYECKHe SIBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHUE M KaNWUIAPHBIE SIBICHUS B IPUPOJE,
KpUcCTajulbl B mpupoie, uznydeHue ConHua, 3aMep3aHuEe BOJIOEMOB,
MoOpckue Opusbl, oOpa3oBaHHE pOCHI, TymaHa, WHes, CHera,
ANEKTPUYECKHE SBJICHHUS B aTMocdepe, dICKTPUUECTBO SKHBBIX
OpraHU3MOB, MAarHuTHOE ToJie 3emiH, JApedd TMOoIICoB, POJb
MAarHuTHOTO MOJIS JJI KU3HU Ha 3emiie, MOJSPHOE CHUSIHUE, NPU 3TOM
NEPEBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3HUIECKUX SIBICHHUIA;
ONUCHIBATh H3YYEHHbIE CBOICTBAa Tel M (U3MYECKUE SIBICHUS,
UCTOJB3Ys]  (U3MYECKUE BEJIMYUHBI (TeMIeparypa, BHYTPEHHSSA
SHEpPrus, KOJIMYECTBO TEIUIOTHI, yJIEIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHasl TEIUIoTa IUIaBJICHUs, yAENbHas TEIJIoTa MapooOpa3oBaHus,
ylenbHas TEIUIoTa CrOpaHHus TOIJIMBA, KOA(Q(UIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAallMHBI, OTHOCHTEJIbHASI BJIAXKHOCTb BO31yXa,
ANEKTPUYECKU 3aps]l, CHJa TOKA, »JJIEKTPUYECKOE HaNpsHKEHHE,
CONPOTHUBIICHUE TNPOBOJAHHUKA, YAEIbHOE CONPOTUBIEHUE BEIIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUECKOT0 TOKA), MPU OMHCAHUU MPABUIHHO
TPAKTOBATh (PU3UUECKUI CMBICII UCIIOIb3YEMBIX BETUYNH, 0003HAYEHUS
U eIMHULIBI (PU3NYECKUX BEJIIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE



JAHHYI0 (PU3MYECKYIO0 BEJIMYMHY C JIPYTUMHU BEJIWYHMHAMH, CTPOUTH
rpaMKi U3Y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBa Tes, (DU3UUYECKHUE SBJICHUS M MPOIIECCHI,
UCIIOJIB3YSl  OCHOBHBIC  TOJIOKEHUS  MOJICKYJISIPHO--KUHETUYECKOM
TEOpPUH CTPOCHUS BEILIECTBA, MNPUHLUN CYNEPHO3UIMHU ToJjeH (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHWs 3apsna, 3akoH Owma s
ydacTka 1enu, 3akoH Jlxoymns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, TIPU
9TOM JaBaTh CJIOBECHYIO (POPMYJHUPOBKY 3aKOHA W 3allUCHIBATH €ro
MaTeMaTHYEeCKOE BhIpaKEHUE;

OOBSICHATh (PU3MUYECKUE TPOIIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CHUTyalluid  MPaKTUKO-OPUCHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh MIPUUYUHHO-CIICJICTBEHHBIC CBSI3HM, CTPOUTH OOBACHEHUE U3 1—
2 JIOTMYECKUX IIIaroB C ONOpo Ha 1-2 W3y4eHHBIX CBOWCTBA
bu3uYecKuX BJICHUH, (HU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemare pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynibl, CBSI3bIBaIOIINE (PU3HUECCKHE BEJIUYUHBI: HA OCHOBE aHalIn3a
yCJIOBHS 3a7]a4Ml 3allMChIBATh KPATKOE YCJIOBHE, BBISBIISATH HEJIOCTATOK
JAHHBIX JUIsl peIleHUus 3a]adyd, BHIOMpPATh 3aKOHBI U (OPMYJIBI,
HEOoOXOMMBbIE Mg €€ pelieHus, MPOBOAUTH Pacu€Thl M CpPAaBHHUBATh
MOJIyYCHHOE 3HAaueHHe (PU3NYECKONM BEIWYMHBI C HM3BECTHBIMU
JTAHHBIMH;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
(Gu3MUECKHX METOJ0B, UCIIOJb3Yys OMHMCAHNE UCCIIEIOBAaHUS, BBIICIATDH
IpOBEpsieMOE TMPEIONI0KEHHE, OICHUBATh MPABUIBHOCTH MOPSIIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIaTh BBIBOJIBI;

IPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Ten (KamWUISIPHBIC SIBICHUS, 3aBUCHMOCTh
JaBJICHUS BO3MlyXa OT €ro 00bEéMa, TeMIepaTyphl, CKOPOCTH IpoIiiecca
OCTBIBAaHUSI M HArpeBaHUsl NpPU H3JIYYEHHH OT I[BETa M3Jydarolen
(mornomampieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOJbI OT
TEMIIEPATypPhl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, ANEKTpU3aLUs
T€1 U B3aUMOJCHCTBUE DJIIEKTPUUYECKUX 3apsiiOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHWTOB, BU3yaJIU3allis MarHUTHBIX MOJIEH MOCTOSHHBIX
MAarHuTOB, JE€MCTBHUS MAarHUTHOIO TOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHMWTa, CBOWCTBA 3JIEKTPOJBUTATENS MMOCTOSHHOTO
TOKa): (opMyIupoBaTh MPOBEPSEMBbIC MPEANOIOKCHHSI, COOMPATH
YCTAHOBKY M3 MPEMJIOAKEHHOT0 000pyIOBaHUs, OMUCHIBATh XOJ OIbITa
1 (popMynHpOBaThH BBIBOIBI;



BBITIOJIHATh  MPSAMBIE W3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOUN
BJIQKHOCTU BO3]lyXa, CHJIBI TOKAa, HAIPSIKEHHUS C HCMOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U aTUUKOB (PU3UYECKUX BEJIUYUH, CPABHUBATH
pe3yabTaThl  HU3MEpPEeHH ¢ y4€ToM  3aJaHHOM  aOCONIOTHOM
MOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKOW BEITMUYHHbI
OT JpPYyrod ¢ HCHOJb30BAHUEM TNPSIMBIX HU3MEPEHHUI (3aBUCUMOCTH
CONPOTHUBIICHUS] NPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAAN MONEPEYHOIO
CEYEHUsI U YJIEJIBHOIO CONPOTHBIIEHUS BELIECTBA IPOBOJHUKA, CHJIbI
TOKa, WIYLIETO 4Yepe3 NPOBOJHMK, OT HAIpPSIKEHHUsS Ha IMPOBOJHUKE,
UCCIIEOBAHNE TMOCIEI0BATEIbHOIO M MApauIeIbHOTO COEAMHEHUN
NPOBOJAHUKOB): IJAHUPOBATh HUCCIEIOBAaHUE, COOMPATh YCTAHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIeysl PEIJIO)KEHHOMY TIaHy, (UKCUPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHJIE TaOJUIl U TpaduKOB,
JienaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHBIE HM3MEpeHUs (U3NUYECKUX BeIWYuH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHUKA, padboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHHUsI, COOMPAThH
AKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEIIOKEHHON MHCTPYKLHUH,
Y BBIYMCIISITH 3HAYEHUE BEJINYUHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe30omacHOCTH TMpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBHS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOPOM Ha UX ONHUCAHUS (B TOM YHCIE:
CUCTEMa OTOIJICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIEpMETp,
BOJITMETP, CUETUUK DIJIEKTPUUECKON SHEPTUU, dIEKTPOOCBETUTEIbHbBIC
puOOoPHI, HarpeBaTeIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl),
AJIEKTPUYECKUE MPEIOXPAHUTENH, JIEKTPOMATHUT, JIEKTPOJBHUIATEND
MIOCTOSIHHOTO TOKA), MCIONb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKHUX
SBJIICHUI U HEOOX0oanMbIe (PU3nYecKrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIIbHBIC
npuOOpsl MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CrOpaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JJIEKTPUUYECKUX
LHerner ¢ TOCHENOBAaTEIbHBIM W IMApaJUICIbHBIM  COEAWHEHUEM
AJIEMEHTOB,  pa3inyas  yCJIOBHbIE  OOO3HAYEHUS  DBJIEMEHTOB
BJIEKTPUYECKUX LETIEH;



K

MPUBOIUTH TpUMEpPHl  (HaXOAWTh WH(QOpMAIUIO O mpuMepax)
MPAKTHYECKOTO MCIIOIb30BaHUsA (U3NYECKUX 3HAHUH B MOBCEIHEBHOMN
KU3HU I oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
M TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 30POBbS M COOTIOACHHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIECH cpesie;
OCYIIECTBIATh TMOMCK WH(MOpManuu (GUNYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE HMMEIOIIMXCA 3HAHUUM U IMYTEM CpPaBHEHMUS
JIOTIOJTHUTENIBPHBIX HMCTOYHHMKOB BBIICIATH HWH(POPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEUYUBOMN MIIM MOKET OBITh HEIOCTOBEPHOIA;
UCTIOJB30BaTh MpPH  BBHIMOJIHEHWHM YYeOHBIX 3aJaHUi  HAYYHO-
-TIOMYJISIPHYIO JINTEPATypy (PHU3NYECKOTO COACPIKAHUSA, CIPAaBOYHBIC
MaTepuanbl, pecypchl cetd  WHTepHeT, BiIaAeTh NpuéMamu
KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss WHPOPMAIMU W3 OJHOM
3HaKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC M KPAaTKUE YCTHBIE COOOIEHUS,
0000mass uHGOPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJICp)KaHUsi, B TOM YHCIE MYyOJUYHO TIPEJCTABISATH PE3yIbTATHI
NPOEKTHOM WJIM MCCJIENIOBATEIbCKON  JEATENBHOCTH, TPU ITOM
IPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA amnmapar Kypca
(bu3HKHU, COMPOBOXKIATH BBICTYIICHUE MTPE3EHTALIUEH;

IpY BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3NUYECKUX
MPOLIECCOB paclpenessTh 00fA3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABIICHHBIMU 33Jla4aMHM, CJICIUTh 32 BHITIOJIHEHUEM TUTaHA JACHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBATh KOMMYHUKAaTHUBHOE
B3aMMO/JICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy 0OyueHuss B 9 KJjacce MpeaMETHbIC pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM

VCIOJIb30BAaTh IIOHATHS: CUCTEMA OTCYETa, MaTepuajbHas TOYKA,
TPAaeKTOpHUs, OTHOCHUTEIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmarus (yrnpyras, IIacTU4ecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOPEHHE, HEBECOMOCTh W TEPETPy3KH, IEHTP TKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THHKECTH TBEPAOrO TEjla, PABHOBECHUE,
MEXaHWYeCKHe KOJIeOaHWUS W BOJHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKajda JJIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHl  UCIYCKaHHUS U
norJyionieHus, ainbda-, 6erta- ¥ ramMma-usy4eHusi, U30TONbI, siAEpHAas
JDHEPIeTUKA;



pa3nuuaTh SBJICHHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIUHEITHOE
IBW)KEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE BUKEHHE, CBOOOIHOE
nmajieHue  Tel, pPaBHOMEpPHOE  JBWKEHHE TI0  OKPYXKHOCTH,
B3aMMOJICUCTBUE  Tell, PEAKTUBHOE [JBUWKEHHUE, KoJiebaTelbHOe
JIBUKEHUE (3aTyXarolle W BbIHYXKJEHHbIE KOJeOaHMs), pPE30HAHC,
BOJHOBOE  JBWKECHHE,  OTpaXeHHWE  3BYyKa,  NPSIMOJIHHEUHOE
pacupocTpaHeHHe, OTpaKeHHEe ¢ MPEJIOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTpa)K€HUE CBETA, Pa3okKeHUe OeNoro cBeTa B CHEKTP U
CIIO)KCHHE CIIEKTPaJIbHBIX I[BETOB, AHCIIEPCUSI CBETA, €CTECTBEHHAS
pPaMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa H3ITYYCHHUS)
MO OIUCAaHUI0 MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrlo3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3NYCCKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Hclie (pU3MYecKHe SIBICHUS B TPUPOJIE:
NpUIVBBL M OTIUBBI, JABWKEeHHE TulaHeT COJHEYHOW CHCTEMBI,
PCaKTHUBHOE JBIKEHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHWE BOJHBI, IyHAMH, 3XO,
[[BETa TeJI, ONTHUYECKHE SIBJICHUS B MPUPOJE, OMOIIOTHUECKOe JEHCTBUE
BUJUMOTO, YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOTO  U3ITyYEHUI,
€CTECTBEHHBIM  paJMOaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaAMOAaKTUBHOE W3JIyYeHHE TMPUPOJHBIX MHUHEpPAJoB, JIeWCTBUE
PaAMOAKTUBHBIX M3JIyY€HUH HAa OpPraHU3M 4YeJIOBEKa), MpH OSTOM
NEPEeBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETSTH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;
ONMKCHIBATh W3YYCHHBIE CBOWCTBA Tel U (QU3WYECKUE SBICHUS,
UCTIONB3YyA (pU3MYecKrue BETUYMHBI (CPEHSASI U MTHOBEHHasi CKOPOCTh
TeJla MPU HEPAaBHOMEPHOM JIB)KEHUH, YCKOPEHUE, IEpeMEIIeHHE, MTyTh,
yIJI0Basg CKOPOCTb, CHJIa TPEHMs, CHUJla YHOPYTOCTH, CHJIAa TSIKECTH,
YCKOpEHHE CBOOOJIHOTO MaJCHUs, BEC Teja, UMIIYJIbC Tejla, UMITYJIbC
CWJIbI, ME€XaHW4yeckas padoTa W MOLIHOCTb, MOTEHIMAIbHAs YHEPrHUs
TeJla, TOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS 3HEPTUs
C)KaTOM TMpPY>KWHBI, KUHETUYECKas SHEPrus, MOJHAsS MeXaHU4ecKas
SHEprusi, MepuoJ W YacToTa KojeOaHWM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPETOMIICHUS
Cpensl), IpU OMHCAHUM TMPABUIBHO TPAKTOBATH (PUIUUYECKUN CMBICIT
UCTOJb3yEMbIX BEIUYMH, OOO3HAUYEHHS U EIUHUIBl (U3HMUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (PU3NYECKYIO



BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaPUKU HIYUEHHBIX
3aBUCUMOCTEH PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJIEHUS M IPOLECCHI,
UCIIOJIb3YS 3aKOH COXPaHEHUS! SHEPTUHU, 3aKOH BCEMUPHOTO TATOTCHHS,
NPUHLMI CYNEPHNO3UIMUA CUJI, TPUHLMI OTHOCUTEIBbHOCTH [ amuies,
3akOHbl HbIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKECHUS U
IPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHUs 3aps0BOTO U MAacCCOBOTO
yucesl NpU  SAEPHBIX Ppeakuuax, OpU O3TOM JaBaTh CJIOBECHYIO
(GOpMyNHpPOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTUYECKOe
BBIPAXKEHHUE;

OOBSICHATh (PU3MUYECKUE TPOIIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTYyalluil  MPAKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh TPUYMHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—
3 JOrMYecKux IIaroB ¢ ONopod Ha 2-3 U3yYEHHBIX CBOMCTBA
bu3uYeCKUX BJICHUH, (PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pemiath pacy€THble 3anauu (OmMparoluecss Ha cucremy u3 2-3
ypaBHEHUI), UCIONB3Yys 3aKOHBI W  (HOPMYJBI, CBSA3BIBAIOIINEC
¢uznueckre BeTWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJadyd
3allMChIBaTh  KPATKO€  YCJIOBHE, BBIABIATH HEAOCTAIOIIUE WU
U30bITOYHBIC JTaHHBIE, BHIOMPATHh 3aKOHBI U (POPMYIIBI, HEOOXOIUMbIE
JUIl pEILICeHUs, IPOBOAUTH pacu€Tbl U OLIEHUBATH PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEJTUUNHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU
(Gu3MUECKHX METOJ0B, UCIOJIb3Yys OMMCAHNE UCCIIEIOBAHUS, BBIIESAThH
IIPOBEPSAEMOE MPEAIIOI0KEHNE, OLECHUBATh IMPABUIBHOCTh ITOPSAJKA
IIPOBEJICHUS UCCJIEAOBAHUA, JeNaTh BBIBOABL, WHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

NPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUN WU
du3nuecKknx CBOWCTB Tell (M3yueHue BTOPOTo 3aKoHa HeloToHa, 3aKkoHa
COXpaHEHUS SHEPIHH, 3aBUCHUMOCTb TEpHUoJa KoJieOaHUM MPY>KUHHOTO
MasiITHUKA OT MAacCChl I'Py3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJIbIX KOJEOaHUM, MNPSMOJUHEUHOE pacCIpOCTpPAHEHUE
CBETa, pa3joXKeHue Oenoro cBeTa B CIHEKTpP, H3YYEHHE CBOMCTB
N300paKeHNUs B TJIOCKOM 3€pKaJie U CBOMCTB M300pakKeHHsI TIPeIMETa B
coOuparoeit TuH3e, HaOII0IeHNEe CIUTONIHBIX U JTMHEHYATHIX CIIEKTPOB
W3ITyYEHHUs): CaMOCTOSITEIbHO COOHMpaTh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa oOOpyIOBaHMs, OMUCHIBATH XOJ OIbITA U €ro pPe3yybTaThl,
(GbopMyIHUpPOBATH BHIBOJIBI;



MPOBOJAUTh TPH HEOOXOMAMMOCTH CEPHIO TMPSMBIX H3MEPCHHUM,
ompenesnsasi CcpellHee 3HaueHue wu3MepsieMoil BenuuuHbl ((HOKYyCHOE
paccrosiHie coOuparomieil JuH3bI), OOOCHOBBIBATH BBIOOP crocoba
U3MepeHus (M3MEPUTEIBLHOTO NpUdopa);

OPOBOAUTH MCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIXKEHHM 0€3 HayaJbHOW CKOPOCTH, MEpHoja
KOJeOaHUN MaTEeMaTHUYEeCKOTO MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHMs CBETa OT yIJia MaJeHUsl U YIJa MpeIoMJIeHUs OT yria
najeHus): IUIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTAaHOBKY, (DUKCUPOBATh pE3yJbTaThl IOJTYYEHHOW 3aBUCUMOCTHU
(GU3HUECKUX BEJIMYUH B BUJE TaOJUIl U TpadUKOB, J€IaTh BBIBOABI IO
pe3ysbTaTaM UCCIIeIOBAHUS;

NPOBOJAUTh KOCBCHHBIC HM3MEPEHUS (PU3MYECKHX BEIIMYUH (CpPEIHSSA
CKOPOCTb M YCKOpPEHHE Tella MpPU PABHOYCKOPEHHOM JIBUXKEHUH,
YCKOpPEHHE CBOOOJIHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KOA(PPUITUEHT
TPEHMsI CKOJBKEHHs, MEXaHH4eckass paboTa U MOILIHOCTb, YAaCTOTa U
nepuoj; KojeOaHWil MaTeMaTHYeCKOTO U MPYKUHHOTO MAasiTHUKOB,
ONTUYECKAass CUjla COOMpAaIoIIe JIMH3BL, pPAJUOAKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJIHATh ~ U3MEPEHMs], CIeAysd MPeIIOKEHHONM  HHCTPYKIHUH,
BBIUUCTSATh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH IMOJYYECHHbBIE
pE3yJbTAThI C YYETOM 33JJaHHOM MTOTPEMIHOCTH U3MEPEHUM;

coOmoMaTh TpaBWjia TEXHMKH O€30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pa3nu4aTh OCHOBHBIE MPHU3HAKU HU3YUYEHHBIX (PU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUHUK
CBEeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SJIpa;

XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HA WX OMUCaHUsA (B TOM YHCIIE:
CIUJOMETpP, NATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKera,
9XOJIOT, OYKH, MEepUCKON, (oToamnmnapar, ONTHUYECKHE CBETOBOBI,
CIIEKTPOCKOM, JO3UMETp, KaMmepa BuibcoHa), HCHOJb3ys 3HAHUA O
CBOMCTBaxX (U3MUECKUX SBJICHUNM ¥ HEOoOXoauMble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh  CXEMBbl M CXEMATHYHBIE PHUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEITHHBIX pudopoB u



TEXHOJIOTUYECKUX TMPOIECCOB MPU PEIICHUH Y4eOHO--TIPAKTHUUECKUX
3a/1a4, ONTUYECKUE CXEMBI JJI MOCTPOCHUSI M300paKEHUI B MJIOCKOM
3epKalie U cOOMparoIel JTUH3E;

OPUBOAUTL MpUMEPHl  (HAXOAUTh HWHPOpMAIMI0O O TMpUMEpax)
MPaKTUYECKOTO MCIOJIb30BaHUS (PU3UYECKUX 3HAHWM B MOBCEIHEBHOMU
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYKAOLIEN CPEAE;
OCYIIECTBJIATh TOUCK HWH(poOpMauu (PU3UIECKOTO COACpKaHUS B
WNutepuere, camocTosTenbHO (OPMYNIHpPYs TOMCKOBBIM  3arpoc,
HAaXOJUTh  MYTH  OMNpEJEJEHUS  JIOCTOBEPHOCTH  IOJIYYEHHOU
uHoOpMalMy Ha OCHOBE MMEIOIIMUXCS 3HAHUW M JOMOJHHUTEIBHBIX
WCTOYHHUKOB;

UCIIOJIb30BaTh TIPU  BBHITIOJIHEHWW  YYEOHBIX 3aJaHUM  HAy4dHO--
NOMYJIAPHYIO JIUTEpaTypy (U3NUECKOro CoAep)KaHHs, CIPaBOYHBIC
Marepuainabl, pecypchl cetu VIHTepHeT, BiaaeTh NOpuéMaMu
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIMU W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
UH(GOPMAIIMKM U3 HECKOJIBKUX MCTOYHMKOB (PM3MUECKOr0 COJAEpKaHUS,
yOIMYHO PEACTABIATh pe3yJIbTaThl IPOEKTHOMN W
UCCIIEN0BATEIBCKON NIESITEIBHOCTH, IPU 3TOM IPaMOTHO MCHOJIb30BATh
W3YUYEHHBIH TMOHATUWHBIA amnmapaT HM3ydaeMoro pasjena (Qu3uku u
COTIPOBOXK/IaTh BBICTYIUICHUE TPE3eHTalnel ¢ yu4éToM OCOOEHHOCTEeH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOIE 2 BubmaoTexa LIOK
' Y pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyecke BETHUHHBI 2 1 Bubmaotexa LIOK
https://m.edsoo.ru/7f416194
. bu6moreka [IOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO/T IIO3HAHMSI hitos://m.edsoo.ru/7i416194
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

2.1 Crtpoenue BemecTa 1 bubmorexa HOK
' P B https://m.edso0.ru/7f416194
59 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COCTOMHI Bemectnd https://m.edsoo0.ru/7f416194
Utoro mo pazneny 5

Pa3ngen 3. /IBu:keHHe M B3aUMoaelicTBHE TeJl

3.1 MexaHn4decKkoe ABMKCHHE 3 bu6mmoreka [JOK



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

3.2 WHuepius, Macca, IJIOTHOCTh 4 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14
A BIABE G https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TeIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOCEpHO AaBICHHE https://m.edsoo0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 5 bubnuorexa [JOK
' HOIPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasnen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHoCTS 3 https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmmorexa [TOK
https://m.edso0.ru/7f416194
bubnuoreka [JOK
5.3 M 4
CRAMACCIAN JHeprit https://m.edso0.ru/7f416194
Hroro no paszneny 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
https://m.edsoo.ru/7f416194

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBIeHUs
bu6mmoreka [{OK
1.1 i 7
CTpoeHHE 1 CBOHCTBA BEICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [[OK
2.4 4
UICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOTPAMME '



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 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uucgpoBbIe
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckue Kojae0aHusi U BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCINE KOJChANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6



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

Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorera [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
5.1 Hcnyckanne v NOrIOMEHNEe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1a4a6
bu6moreka [IOK
52 (Tpoetiiie aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE 1bHO-00001IAK0 M MOY b
6.1 [ToBTOpEeHuUe 1 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 102 97

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne T Mara nugposbie
€Ma ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
Ypok-uccnenosanue "M3mepenune [Mudposas nabopatopus
1 TEeMITepaTypbl PHU TOMOIIH 1 1 JUTSI ITKOJTBHAKOB
KHUJIKOCTHOTO TEPMOMETpA U obopynoBanue Llentpa
JATYMKA TEMITEpATyphl" "Touxka pocra"
9 ®du3nKa — Hayka O IPUPO/IE. 1
SIBrieHunst NpUpOIbI
[Hudpodas maboparopus
JUISL IIKOJIbHUKOB
3 OuznyecKue sIBICHUS 1
obopynoBanue llenTpa
"Touku pocta"
[udposast maboparopwust
4 Ouznyeckue BEINYUHBI U UX 1 JUISL IIKOJIbHUKOB
U3MepeHue obopynoanue Llentpa
«Touxka pocta»
Hudpodas maboparopus
JUISL IKOJIbHUKOB
5 OuznyecKue sIBICHUs 1
obopynoanue LlenTtpa
"Touku pocra"
5 VYpoxk-uccnenonanue "[IpoBepka 1 1 [udposas nabopaTtopus

TUIIOTE3bI: JAaJbHOCTH MOJIETA

JJIA IIKOJBbHUKOB




HIAPHKA, TYLHICHHOTO
TOpU30HTAJIBHO, TEM 60J'II)IH€, yeM
OoJtbIIe BBICOTA ITycKa"

obopynoBanue Llentpa
«Touka pocra»

MCTOI[I)I HAay4YHOI'O IMO3HAHUs.

bu6mmoreka [IOK
https://m.edsoo.ru/LludbpoBas
nmabopartopust st

7 Onucanue pU3nUECKUX SIBICHUM C
. IITKOJIEHUKOB
MTOMOIITBIO0 MOJIETICH
obopynoBanue llentpa
«Touka poctanff09f72a
[udposast maboparopust
JUTSI ITKOJTBHAKOB
Crpoenue BemectBa. OMBITHI,
obopynoBanue llenTpa
8 JOKa3bIBAIOIINE TUCKPETHOE
«Touka pocta»
CTpOEHHE BelllecTBa
bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a
[udposas maboparopust
JUISL IIKOJIbHUKOB
obopynoBanue LlenTpa
9 JIBuKeHHe YacTUIl BeIeCTBa 2 Hentp
«Touxka pocta»
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e
uposas nabopaTopus
Ypok-uccienoBanue «ONbITHI IO Ludpp patop
JUISL IKOJIbHUKOB
10 HaOJIFOIEHUIO TEILIOBOIO
obopynosanue Llentpa
paciupeHus ra3oB»
«Touka pocta»
11 ArperaTHble COCTOSIHHSI BEIIeCTBa
12 Oco0eHHOCTH arperaTHbIX bubnuorexa [IOK



https://m.edsoo.ru/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

cocTosAHUA Bobl. O000IIEHNE 10
pazaeny «llepBoHavyaibHBIE
CBEJICHUS O CTPOCHUH BEIICCTBA

https://m.edsoo.ru/ff0a0378

MexaHnyeckoe JIBMKEHHUE.

[Mudposas mabopaTopus
JUISI IIKOJIBHHUKOB
obopynoBanue llentpa

13 PaBHOMEpHOE U HEpaBHOMEPHOE
«Touka pocra»
JBIJKEHUE
bu6mmoreka [{OK
https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
14 Ckopocth. EXUHUIEI CKOPOCTH
p JUTHHLT p https://m.edsoo.ru/ff0a079c
15 Pacuer nytu u BpemeHun bubnuoreka [JOK
TIBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
16 WNueprusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH TeN https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
17 Macchl 1 00beEMa TeJia 10 €ro bubmmorexa TOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
ndposast 1adopaTopust
JlaGopaTtopHas pabota Hudpp patop
JUTSL IKOJIbHUKOB
18 «OmnpezaeneHue MIOTHOCTH
. obopynosanue LlenTtpa
TBEPIIOTO TEIa»
«Touka pocra
19 Pemenne 3aga4 mo teme bubmuoreka [JOK
"ITnoTHOCTE BemiecTna"” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTHUKa
20 B3auMoercTeud Ten. Cuna

ynpyroctu. 3akoH ['yka



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
https://m.edsoo.ru/ff0a123c

[[IBnenue Tsrorenus. Cuna

[Mudposas mabopaTopus
JIAA MIKOJIBHUKOB

21
TSDKECTH obopynoBanue Llentpa
«Touka pocra»
Jlaboparopras pabota «3ydenue [Mudposas madbopatopus
29 3aBUCHMOCTH PACTSKCHHS JUTS IIIKOJIBHUKOB
(medopmarin) Mpy>KUHBI OT obopynoBanue llenTpa
MIPUIIOKEHHOMN CUIIBD» «Touka pocra»
CBs3b MEXKTY CUIION TSKECTH U
. bubnuotexa [JOK
23 Maccoii tena. Bec tena. Penenne
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH
Cuna TsDKeCTH Ha IpYyTUX
24 TJIaHeTax CDI/ISI/I‘ICCI:(ZIFC brbmorexa [OK
] https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TIJIAHET
bu6moreka [IOK
25 N3mepenue cun. lunamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
26 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0a1778
CroxxeHue AByX Cull,
27 HaIIPaBJIEHHBIX 10 OXHON IPSIMOI Eubmorexa HOK
P . p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAs CHIT
08 Pemenne 3aga4 o reme
"PaBHogeiicTByrOmas cui”
29 Cuna tpeHus u e€ Buapl. TpeHue B bubnmoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
30 JlaGopaTopnas pabora «3yueHue [Tudposas nadboparopus

3aBUCUMOCTHU CUJIBI TPCHU A

JJIA IIKOJBbHUKOB



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

CKOJIbYKEHUS OT CHUJIbI IaBJICHUS U
XapaKkTepa COIPUKACAOIIUXCS
ITIOBEPXHOCTEN»

obopynoBanue Llentpa
«Touka pocra»
bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

31 N .
PaBHOICHCTBYIOIICH CHITBI
Pemenne 3amau no temaM: «Bec
32 tena», «['papuyeckoe bubnuorexa [JOK
n300pakeHue crny, «CHIIb, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID»
KonTposabHas paboTta o Temam:
«MexaHn4ecKoe IBUKEHUEY,
33 «Macca, IITIOTHOCTEY, «Bec Temay,
«I"'paduueckoe nzo0paxkeHme
cry, «CHIIBI»
34 JHasnenue. CriocoObl yMEHBIIICHUS bubnuorexa [JOK
Y YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBUCUMOCTD
35 aBJIEHUS ra3a oT 00béMa Eubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBneHust TBEPALIMUA
P P bubmuoreka [JOK
36 TeNaMH, >KUIKOCTIMU U ra3aMu.
https://m.edsoo.ru/ff0a25b0
3akoH ITackans
JlaBlIeHHE B KMIKOCTH U Ta3e,
37 BBI3BAHHOE JIEHICTBUEM CHIIBI bubmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
38 Pemenne 3agay mo teme bu6mmoreka [JOK



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

«/laBieHue B )KUJKOCTH U rase.
3akoHn [Tackans»

https://m.edsoo.ru/ff0a2826

[Mudpoas mabopaTopus
JUISI IIKOJIBHUKOB
obopynoBanue Llentpa

39 Cooblmarommmecs: CoCybl
«Touka pocra»
bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2970
. bubnuorexa [JOK
40 r
FHIpapiTIHEciant fpece https://m.edsoo.ru/ff0a3136
[udposas maboparopwust
41 Manowmertpsl. [lopuriaeBoi JUISL IKOJIBHUKOB
YKUJIKOCTHBIN HacocC obopynoBanue llenTpa
«Touxka pocTta»
42 AtMocdepa 3emit ¥ MPUYUHBI €€ bubnuoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
43 Bec Bo3nyxa. AtmocdepHoe bubnuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
44 N3mepenue armochepHOro bubnuoreka [JOK
nayieus. OnbIT Toppuyeniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(EepHOTro
45 ABJICHUS OT BBICOTHI Ha, bubmorexa HOK
A A https://m.edsoo.ru/ff0a2fc4
ypOBHEM MOpS
bapomerp-anepounn.
46 ATiIOC(b: Hoep aBi['IeHI/Ie Ha bubmiorexa LIOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BHICOTAX
47 Pemrenue 3agau o reme "



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

AtmoctepHoe naBienue"

JlelicTBUE )KUJIKOCTH M Ta3a Ha

48 MOTPY’KEHHOE B HUX TEJIO bubmorexa LHOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Hudposas maboparopust
JlabopaTtopHnast pabota JUTSI TIIKOJTBHUKOB
49 «OrnpeneneHue BbITAIKUBAIOLIEH obopynoBanue Llentpa
CWJIBIL, JIEMCTBYIOLIEH Ha TEIO, «Touka pocra»
IIOTPYKEHHOE B )KMJIKOCTB) bubnuoreka [JOK
https://m.edsoo.ru/ff0a33fc
ndposas mabopatopus
JlabopaTopHast paboTa 1Mo Teme Hndp patop
JUTSI ITKOJIBHAKOB
«MccnenoBanue 3aBUCUMOCTH p I
N obopynoanue Llentpa
50 Beca Tejia B BoJe OT 00bEMa pyA p
N «Touka pocra»
MOTPYKEHHOU B KHUAKOCTb YacTU
Tenan bu6moreka [IOK
https://m.edsoo.ru/ff0a3514
bu6mmoreka [JOK
51 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
" PATOpHat b [udposast maboparopwust
Kouncrpyupoanue apeomerpa
JUISL IIKOJIbHUKOB
52 WM KOHCTPYUPOBAHUE JIOJKU U
. obopynosanue LlenTtpa
ompezeneHue eé
. " «Touxka pocta»
Ipy30M0IbEMHOCTH
Pemenue 3agay no Temam:
53 «[InaBanue cynos. bubnuorexa [IOK

Bosznyxomnasanuey, «/laBnexnue
TBEPABIX TEN, KUIAKOCTEU U ra30B»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KonTtponsHas pabota o Teme

54 «/laBneHue TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»
bu6mmoreka [IOK
> Mexanecias padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [{OK
56 MomHoCTs. EARHHIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
S7 MOIIIHOCTH, pa3BUBAEMOil pu 1
MOJIbEME MO JIECTHUIIE"
[udposas maboparopust
58 [Ipocteie MexaHnu3Mbl. Poryar. JIUTA ITKOJIBHUKOB
PaBHOBecue cuil Ha ppryare obopynoBanue llenTpa
«Touxka pocTta»
[udposas maboparopust
Poruaru B TexHuke, ObITY U JUISL IIKOJIbHUKOB
59 npupoje. JlaboparopHas padora 05 obopynoBanue LleHTpa
«HccnenoBanue ycnoBHit «Touxka pocTta»
paBHOBECHS pbluara bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e
60 Pemenne 3aga4 mo teme bubmuoreka [JOK
«Y Cl0BUs paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddumuenT nosesnoro
NeHCTBHS MEXaHU3Ma.
61 JlaGopaTopHas pabora 0.5

«M3mepenne KIIJ/I HakioHHOM
IIJIOCKOCTH



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62 Pemenne 3agau o teme "Pabora, 1 bubnuoreka [IOK
MorHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
Mexanudeckast SHEpTHsl.

63 Kunernueckas v moTeHyaiIbHas 1 bubnmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTUst

64 3aKoH COXpaHEHHUs MEXaHUYECKON 1 bubnuorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKcrnepuMeHTalIbHOE [Mudposas nabopatopus

65 ompeieJICHuEe N3MCHEHUS 1 1 JUTSI TIIKOJTbHUKOB
KMHETUYECKON U MOTEHINATBHOMN obopynoBanue llenTpa
SHEPTHUH MPHU CKATHIBAHUH TEJIa TIO «Touka pocta»
HAaKJIOHHOM TuiockocTh"”

66 KonTpossnas pabora no teme 1
«PaboTa 1 MOIIHOCTH. DHEPrUs»

PesepBubrIit ypok. Pabora ¢
bu6mmoreka [JOK
67 TEKCTaMH T10 TeME 1
" Y https://m.edsoo.ru/ff0adee6
MexaHnyeckoe IBHKEHUE
PesepBubIit ypok. Pabora ¢
68 TekcTtaMmu 110 Teme "JlaBiaeHue 1 bubmotera [JOK
) . " https://m.edsoo.ru/ff0a4ffe
TBEPABIX TN, )KUAKOCTEH U ra30B
PesepBHriit ypok. Pabora ¢

69 TekcTamu 1o Teme "PaboTa. 1
Mo1HOCTB. DHEprus"

OBUIEE KOJIMYECTBO YACOB I10 69 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
[
JI:;H Tema ypoxa Bcero Konrpoabuvie | Hparrireckie i[:;:eﬂlrlﬂ :)I;I[()bal;?:;:::enbnme
padoThI padoThbI pecypest
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
TTOATBEPIK ICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
Moaenu TBEpAOTO, )KUAKOTO U
3 ra3z000pa3HOro COCTOSTHUMN 1 brbmorexa [OK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKHJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu
5 Kpucrammmaeckue u amopdabie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmMpeHue u cxaTue 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsA3b TEMIIEpATYpPhI 1



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

CO CKOPOCTBIO TEIJIOBOTO
JIIBIDKEHUS YaCTUIL

9 Buyrpennsis sHeprus. CriocoOsr bubnuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Bt Temuonepesain https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHUecKOe NCIOJIb30BAHNE

11 TEMIOBEIX CBOMICTB BEIIECTB U bubmiorexa HOK

https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEISIX
sHeprocoepexkeHus"

12 KoanuecTBo TennoTsl. Y aeabHas bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOmeH u TermioBoe bubamorera LOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE

[udposast maboparopwust
JIaboparopHas paboTa JUISL IIKOJIbHUKOB

14 "UccnenoBanue siBICHUS obopynoBanue LleHTpa
TeII000MeHa MPHU CMEUTUBAaHUU «Touxka pocta»
XOJIOJIHOM U ropsiyeit BoAbI" bubnunoreka [JOK

https://m.edsoo.ru/ff0a6a98
Pacyer konuyecTBa TEIIOTHL,

15 HE0OX0IUMOTO ISl HATPEBAHMUS
TeJa U BBIACNSEMOT0 UM MPU
OXJTAXKJICHUH

16 Jlaboparopnast pabota [udposas nabopaTtopus



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

"Onpenenenue yaeiabHOM
TEIUIOEMKOCTH BelecTna'

JUISl IIKOJIbHUKOB
obopynoBanue Llentpa
«Touka pocta»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aébb0
17 DHeprus TOMBa. Y IeabHas bubnuorexa [JOK
TEIIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a
IImaBieHne 1 oTBEpIEBAaHHUE
18 KPUCTAINIMYECKUX IT)SH Y aeabHas bubmiorexa HOK
P e https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIaBJICHUS
[Hudposas maboparopust
JUTA IIKOJIBHUKOB
JlabopaTopHnast pabota
" . obopynoBanue llenTpa
19 Omnpenenenre yAeIbHOW TETUIOTHI
" «Touxka pocTta»
IUTABJIEHUS JIbOA
bu6moreka [IOK
https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIIHS. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aennHas Temiora
napooOpa30BaHMs ¥ KOHICHCAIIUH.
21 3aBHUCHUMOCTB TEMIIEPATYPHI bubmnorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EpPHOTO
JaBIICHUS
BrnaxHocTh BO3yXa. [udposas maboparopus
29 Jlaboparopnast pabota JIUIA IIKOJIBHUKOB

"OnpeneneHre OTHOCUTEIbHOU
BJI&YKHOCTH BO31yxa"

obopynoanue LlenTtpa
«Touka pocTta»



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

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

Pemenue 3agau Ha onpeneneHue

23
BJIQXKHOCTH BO3/yXa
udposas nabopatopus
[TpuHIMIBE PabOTHI TETIOBBIX Lucpp patop
. JUTSI ITKOJTBHAKOB
24 neurateneif. [lapoBas TypOuHa.
obopynoBanue llentpa
JIBurarens BHYTPEHHETO CTOpaHUs
«Touka pocra»
KII TermoBoro nBuratessi. Bu6 110K
HOJIMOTEeKA
25 TemutoBbIc qBUTATETN U 3aIUTA
5 https://m.edsoo.ru/ff0a7c7c
OKpYXaromei cpeabl
26 3aKOH COXpaHEHUs U MIPEBPAICHUS
SHEPruM B TEILIOBBIX Mpolieccax
[ToaroToBka Kk KOHTPOJIBLHOM
97 pabote no Teme "TemnnoBbie bubnuorexa LIOK
siBJIeHUsI. MI3MeHeHue arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHM BenecTna'
KounTponbnas pabora no teme BuG 1OK
nonmoTexa
28 "TemsoBble siBiieHUs. VI3MeHeHue htts://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUI BemecTa" T '
[udposas maboparopus
DnexTtpusanus Ten. J[Ba poga JUISL IIKOJIbHUKOB
29 P p
AIIEKTPUYECKHX 3aPSI0B obopynosanue Llentpa
P P Py |y
«Touka pocTta»
VYpok-uccienoBanue [Tudposas nadboparopus
30 "DneKTpu3anusl TeJl HHAYKINEA U 1A IIKOJIbHUKOB
|y YK

IIPY COIPUKOCHOBEHUU"

obopynosanue LlenTtpa



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

«Touxka pocra»

B3anmoelictBre 3apsKeHHBIX TEIL.

bu6mmoreka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
32 HarnpsiskeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
nons. [IpuHnmn cyneprnosunuun https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX MOJIEN
Hocutenu anexkTprdeckux 3apsjioB.
33 OnemenTapHbIi 3apsa. CTpoeHue
aToma
[TpOBOTHUKY U TUDIIEKTPUKH.
34 3£<0H COXpaHEHUs ’ brbmorexa [OK
P https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsia
35 Pemenue 3aga4 Ha npuMeHEHUE bubnuoreka [JOK
CBOMCTB 3JIEKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHusl. MicTouHuKM bubmorexa HOK
a i https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOT0 TOKa
37 JlelicTBHUS 2JIEKTPHUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
. uposas nadopaTopus
VYpoxk-uccnenoanue "JlelictBue Hudp patop
JUISL IIKOJIbHUKOB
38 ANEKTPUYECKOTO TOJIsI Ha
Y obopynosanue Llentpa
MIPOBOJHHUKY U TUAIIEKTPUKU
«Touka pocta»
39 DNEeKTPpUYECKUN TOK B METaILIaX, bubnmoreka [JOK

KHUAKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838



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

DneKkTpuyecKas 1enb 1 e

40
COCTaBHBIC YaCTH
Hudposas maboparopust
JIs1 TIKOJIbHUKOB
Cuna toka. JlaboparopHas pabora II6 11
ob6opynoBanue LlenTpa
41 "N3MepeHune u peryinmpoBaHne 0.5 pyA ™
" «Touka pocra»
CHWJIBI TOKA
bubmmorekxa [{OK
https://m.edsoo.ru/ff0a8bd6
[Hudposas maboparopust
DIEKTpUUYECKOE HAMPSIKEHHE. JUTSI ITKOJTBHAKOB
4 Boastmerp. JlaboparopHas pabota 05 obopynoBanue llenTpa
"M3mepeHue u peryiampoBaHue ' «Touka pocta»
HarpsKeHUs " bubnuoreka [JOK
https://m.edsoo.ru/ff0a%14
ConpoTuBieHHEe MPOBOJHHKA.
43 VY enbHOE CONMPOTHUBIICHHE bubmmorexa LOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
uposas nadbopaTopus
JlaGopaTopHas pabota Hubp patop
" JUISL IIKOJIbHUKOB
3aBUCUMOCTD JIEKTPUYECKOTO
obopynoanue Llentpa
44 COTNIPOTHUBJIICHHUS MTPOBOJTHHUKA OT 1
«Touka pocTta»
€ro JUTUHBI, TUIOIIA U MOMIEPEYHOTO
ceyeHus U Marepuaia" bubmorexa HOK
P https://m.edsoo.ru/ff0aa738
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma mis bubmorexa [TOK
P ] https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
46 JlaGopaTopHas pabora 1 [Tudposas nadboparopus



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

"WccnenoBanue 3aBUCHMOCTHU CUIIBI
TOKa, WAYIIETO Yepe3 PEe3ucCTop, OT
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

JUJIS1 IIKOJIbHHUKOB
obopynoBanue Llentpa
«Touka pocta»
bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

IlocnenoBarennHOE U

[Hudposas maboparopust
JUISI IKOJIBHHUKOB

47 napajuieTbHOE COCTUHEHUS
obopynoBanue llentpa
TPOBOAHMKOB «Touka pocra»
[Hudposast maboparopwust
JlabopaTtopHnas padora "IIpoBepka JUTSI TIIKOJTbHUKOB
48 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN obopynoBanue Llentpa
IIPH TIOCIIEIOBATETBHOM «Touxka
COEJIMHEHUH ABYX PE3UCTOPOB" poctaybubnuotexa [IOK
https://m.edsoo.ru/ff0aaa58
[udposas maboparopust
JlaGopaTtopHnas pabora "IIpoBepka JUISL IIKOJIBHUKOB
49 MIpaBUJIa JUIS CUJIbI TOKA MPU obopynoanue Llentpa
napajuieIbHOM COEAMHEHUU «Touxka pocta»
pe3uctopon” bubnuoreka [JOK
https://m.edsoo.ru/ff0aadle
Pemenue 3a1ay Ha mpuMeHeHNE
50 3aKOHa OMaI[I[J'I}I pa3J§)I/I‘lHOFO Bu6mmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOIHUKOB
PaGota u MoutHOCTH BuGmorexa LIOK
51 IEKTPUYECKOTO TOKA. 3aKOH

Jxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JlaGoparopras pabota

[Mudposas mabopaTopus
JUISI IIKOJIBHUKOB
obopynoBanue Llentpa

52 "Onpenenenue padboOThI U
MOIITHOCTH 3JIEKTPUYECKOTO TOKa" «Totka pocra»
bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0
DNEeKTPUUYECKUE LIETIH U

53 MOTPEOUTENN DIIEKTPUUECKOMN bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJBHOMN
paboTte 1o Teme "DneKTpUUecKre

o4 3apsbl. 3apsHKEHHbIE TeNla U UX Et?[i?;;T:;(szcl)Ir(jllifanb dc
B3aumoaeicTBus. [I0CTOSTHHBIN T '
ANEKTPUYECKUN TOK"

KonTtponbHas padoTa o Teme
"DneKTpruuecKue 3apsabl.

55 3apspKeHHBIC TeJa U UX fg{iﬁ;&f;igﬁ; 0abeas
B3aumoaeiicTBus. [I0CTOSTHHBIN T '
AIEKTPUYECKUN TOK"

56 [TocTosiHHBIE MAarHUTHI, UX
B3aNMO/ICIICTBUE

57 Ypok-uccnenosanue "N3yuenue bubnunoreka [JOK
MOJIeH MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€E nosie. MarauTHoOE 1oJie

58 3eMIIH U ero 3HaueHue i KU3HU bubmorexa [IOK

Ha 3emiie

https://m.edsoo.ru/ff0acOba



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

OmnsiT Opcrena. MarautHoe 1noJie

59 ANEKTPUUECKOTO TOKa MaruuTHoe bubmmorexa [HOK
P https://m.edsoo.ru/ff0acld2
0JI€ KaTYIIKH C TOKOM
Hudposas maboparopust
[IpuMeHeHue >IeKTPOMArHiToOB B JUTSI TIIKOJIbHUKOB
60 texHuke. Jlaboparopnast pabora 05 obopynoBanue llentpa
"N3yuyenue neiicTBUS MarHUTHOTO ' «Touka pocra»
I10JIs Ha TIPOBOJIHUK C TOKOM" bubnuorexa [JOK
https://m.edsoo.ru/ff0ac74a
DNeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcnonp3oBanne
AJIEKTPOJIBUTATENIEH B TEXHUIECKUX
61 CTpOMCTBAX U Ha TPAHCIOPTE Bubamorexa [JOK
s ' https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paboTHI AMeKTpoABUTATENS"
uposas nabopaTopus
OnbiTel Dapajes. 3akoH Hudp patop
. JUISL IIKOJIbHUKOB
62 ANIEKTPOMArHUTHOM WHIYKITUH.
obopynoanue Llentpa
[IpaBuno Jlenna
«Touxka pocta»
Onextporenepatop. CrocoObl
MOJIy4EHUS DIIEKTPUIECKOH
63 SHEPruu. DIIEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTrUu
64 [ToaroToBka Kk KOHTPOJIBHOU

paboTe 1o Teme "DNeKTpHUUECKUe U



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

MAarHUTHBIE SBJICHUS"

65

KonTtponsHas pabota o Teme
"DJIeKTpUUECKHEe U MarHUTHbBIC
siBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBbie
SIBIICHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabota ¢
TekcTamu 1o TeMe "'TlocTosSHHEIH
ANEKTPUYECKUH TOK"

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢
TekcTaMH 1o TeMe "MarauTHbie
SIBJIEHUS"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Konrpoabubie | Hpakrieckue i[:;:eﬂlrlﬂ :)I;I[()bal;?:;zl:enbnme
padoThI padoThI pecypest
1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.
2 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 Bubamorexa [JOK
https://m.edsoo.ru/ff0ad474
JIBUKCHHUS
3 PaBHOMEpHOE IpsAMOJIMHEWHOE 1 bubnuoreka [IOK
TNIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMoMHeitHOe
4 nekeHue. CpeaHsiss 1 MTHOBEHHAS 1
CKOPOCTh
5 [IpsmonuHeliHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJUHEHHOTO
6 PaBHOYCKOPEHHOTO JABM)KCHUSI. 1
I'paduk ckopoctu
[udposas maboparopus
Jlaboparopnast pabota JUISL IIKOJIbHUKOB
7 "Onpenenenre yCKOpeHus Teia npu 1 1 obopynosanue LlenTtpa
PaBHOYCKOPEHHOM JIBHKEHHUH T10 «Touka pocTta»
HAKIIOHHOM IJTOCKOCTH" bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18



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

CBoboaunoe nagenue tei1. OnbIThL

[Mudposas nadbopaTopus
JIAA MIKOJIBHUKOB

8 lanunes obopynoBanue Llentpa
«Touka pocra»
PaBHOMEpHOE NBUXKEHHE 11O
9 okpyxHocTu. Ilepron u gacrora bubnuorexa [JOK
oOparnenus. Jluneitnas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOoCTpEMHUTENIBHOE YCKOPEHHE
11 [lepBriii 3akon Hetotona. Bektop bubnuoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHoOfelicTBYIOIIAs cHia https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HproToHa. bubnuoreka [IOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
yIPYTrOCTH»
[udposas maboparopus
JlaGoparopnas pabora AU TROTBHIKOB
17 «OnpeneneHue KeCTKOCTU obopynosanme Llentpa

MPYKUHBDY

«Touka pocra»
bu6mmoreka [JOK
https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

bubmnoreka [IOK

18 C
118 TpeHitA https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no teme «Cuna bu6mmoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
Hudposas maboparopust
JUTSI ITKOJTBHAKOB
JlaGoparopnast pabota 5
20 "Onpenenenne kodpduimeHTa obopynoane LienTpa
" «Touka pocra»
TPEHUS CKOJIBbKCSHHUS
bubmmoreka [IOK
https://m.edsoo.ru/ff0af8be
Pemrenune 3amay o teMe "3aKOHEBI
21 HeroTona. Cuna octu. Cuna brbmorexa [OK
. yHpyr ' https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpPEHHE CBOOOHOTO Bubmmorexa [JOK
’ P A https://m.edsoo.ru/ff0af044
MaJIeHUs
VYpok-koudepennus "JIBmxeHue
93 TeJ BOKPYT T'PaBUTAIMOHHOTO
nentpa (CoHeUHas cuCTeMa).
lanaktuxn"
Pemenue 3amau no treme "Cuia
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas kocMHuueckasi CKOPOCTb. bubnuoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepuanbHONW TOUKH. bubnuorexa [IOK

AGcomoTHO TBEPAOE TEIO.

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOM OCBIO BPAILICHUS

27 MowmeHT cuibl. LleHTp TsKECTH

28 Pemenue 3agau o reme "MomeHT bu6mmoreka [{OK
cunbl. Lentp Tsokectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

29 o ieMe "MexaHHquoe ’ brbmmorexa [OK

. " https://m.edsoo.ru/ff0b0408
NIBIDKeHne. B3zaumoaencTeue Tel
KonTpossHas paboTa no Teme
30 "MexaHn4eCcKOe JIBFKCHUE brbmorexa [TOK
N A ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynsc Tena. UMnyinbse CUIBL.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnuoreka [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJEHCTBUE
Pemenne 3agau mo teme "3akoH bubnuorexa [JOK

32
COXpaHEeHUs umIysbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JIBH)KEHUE B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
34 M 0
CRAHMACCKAN pbOTa M MOTIHOCTD https://m.edsoo.ru/ff0b0a84

35 PabGota cunbl TSDKECTH, CHIIBI bubnuoreka [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota [Mudposas nabopaTtopus

36 «OmnpeneneHue pabOThI CUITBI JUISl IIKOJIbHUKOB

TPEHHUsI IPU PaBHOMEPHOM

obopynosanue LlenTtpa



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABHOKCHHH TCJIA 110 T OpI/I3OHTaJIBHOf/'I
IOBCPXHOCTU»

«Touka pocra»

CBs13b SHEpruM U paboTHI.

37
IToreHnmanpHas dSHEpPIrUst
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKE
[udposast maboparopwust
JUTSI ITKOJTBHAKOB
40 JlabopaTtopHas pabota «3yuenne obopynoBanue llenTpa
3aKOHA COXPAHCHHS SHEPTH «Touka pocta»
bu6moreka [IOK
https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubnuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KojaeOaHusl.
42 BriHyX/1eHHBIC KOJICOaHUSI. Eubmorexa HOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuyecKuil U NPy>KUHHbBINA
MasTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 repuoa KojiebaHUH OT KECTKOCTH Eubmorexa HOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpaiienue sHepruu npu

MEXaHMYECKUX KOJICOaHHSIX



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

JlaGoparopnast pabota

[Mudposas nadbopaTopus
JUISI IIKOJIBHUKOB
obopynoBanue Llentpa

46 «OrnpeneneHue 4acToThl U epruoaa
. «Touka pocra»
KoJIeOaHU IPY>)KHHHOTO MasTHUKA
bu6mmoreka [{OK
https://m.edsoo.ru/ff0blaec
[Hudposas maboparopust
Jlaboparopnas padota «I[IpoBepka JUTSI TIIKOJTbHUKOB
47 HE3aBUCUMOCTH MEPUOIA obopynoBanue llentpa
KoJieOaHu# Tpy3a, TOIBEIICHHOTO K «Touka pocta»
HHUTH, OT MAacChl Tpy3a» bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a
Mexannueckne BoJHEL. CBOMCTBA
bu6moreka [IOK
48 MexaHu4YecKux BOJH. [IpoaoabHbIe
https://m.edsoo.ru/ffOb21fe
Y TIOTIEPEYHBIC BOJTHBI
Ypok-koHbepeHus
49 "MexaHu4YeCcKHUEe BOJIHBI B TBEPIOM
Teire. CelicMHUYecKue BOJIHBI"
50 3Byk. Pacnipoctpanenue u
OTPaKECHHUE 3ByKa
Ypok-uccnenosanue "HabmrogeHune
51 3aBHUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTUYECKHI1 pe30HaHC
53 Ypok-koHpepeHius "YabTpa3Byk u bubnunoreka [JOK

nHOPa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



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

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue Kojaebanus u
BOJIHBI"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHast pabota o Teme
"3aKOHBI COXpaHEHUSI.
Mexannyeckue KoyiebaHus 1
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
SJIGKTpOMaFHI/ITHI)Ie BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoOICTBA DJIEKTPOMAarHUTHBIX BOJH

58

VYpok-konpepennus "lkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
ANIEKTPOMATrHUTHBIX BOJIH IS
COTOBOM CBsI3U"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenoanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3aga4u Ha onpenecHue
YaCTOTHI U JUTHHEI
ANIEKTPOMArHUTHON BOJTHBI

61

DneKTpOMarHuTHasl IPUPOJa CBETA.
CkopocTtb cBeta. BonHOBBIE
CBOICTBA CBETA

bubnuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcroynuku ceera. [IpsMonuneitHoe
pacnpoCcTpaHeHUe CBETA. 3aTMEHMUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658



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

Connua u JIynst

3aKOH OTpaXE€HUS CBETA. 3epKaja.

bu6mmoreka [{OK
63 Pemenue 3a1a4 Ha mpuMEHEeHNE
https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHUS CBETa
64 [Ipenomnenue cBeta. 3aKoH bubnuorexa [JOK
MIPENOMIICHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TostHOE BHYTpEHHEE OTpAKEHUE
65 ceera. Mcnonbs30BaHHE MTOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUSI B https://m.edsoo.ru/ff0b3c5¢c
OTITHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
" PATOPHAA b [Mudposas mabopaTopus
HccnenoBanue 3aBUCHMOCTH yTiia
JUTSI ITKOJTBHAKOB
66 MPEJIOMIICHUS CBETOBOTO JTy4da OT
N obopynoBanue llenTpa
yria najieHus: Ha TpaHuIle "BO3ayX-
i «Touka pocta»
CTEKJIO
Ypok-koHpepeHus
"Ucnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, ONITUKOBOJOKOHHAS
CBsI3b"
bubmuoreka [{OK
[udposas maboparopus
JUISL IIKOJIbHUKOB
68 JInn3el. OnTuyeckas cuiia IMH3bI
obopynoBanue Llentpa
«Touka pocTta»
https://m.edsoo.ru/ff0b3f2c
69 IToctpoenue nzobpaxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

JIMH3aXxX

https://m.edsoo.ru/ff0b444a

JlaGoparopnast pabota
"Onpenenenne GOKYCHOTO

Hudposas maboparopust
JUISI IIKOJIBHHUKOB
obopynoBanue Llentpa

70 PacCTOSAHUA U ONITUYECKOU CUJIBI «Touka pocra»
cobuparotei TUH3bI" bubnuotexa [JOK

https://m.edsoo.ru/ff0b4206

71 Ypok-koupepeniusa "Ontuyueckue bubnuoteka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 xak onTuyeckas cucrema. bu6moreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepennus "lepexTs
3penus. Kak coxpanutsb 3penue"

Pa3noxxenue 6enoro cBeTa B CIEKTP.

74 OmnswiTel HetoToHA. CliOKEHHE bubnuorexa [JOK
CIIEKTpaJIbHBIX IBETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas padota "OIBITHI 11O
Pa3oKEHUI0 OEIoro CBETa B CIIEKTP

75 Y BOCIIPUATHIO IBETA IPEIMETOB bubnmorexa [IOK

https://m.edsoo.ru/ff0c0e2a
MpH UX HAOJIIOACHUU Yepes
1BETOBBIC (DUIBTPHI"
Ypok-npaktukym "BosHOBbIE

76 CBOMCTBA CBETA: IUCIICPCHS,
uHTepdepeHiys u audpaxus”

77 OmnsiTe Pesepdopaa v mmanerapHast bubnunoreka [JOK

MOJCIIb aTOMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

ITocrynater bopa. Moznens aroma

78
bopa
Hcnyckanue v NOrIoneHrne cBera
79 atroMoM. KBantsl. JIuneiuarsie bubmorera [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "HabGmonenune bubnuotexa [JOK
CIEKTPOB HUCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUJIbI bubmorexa HOK
A https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTOMHOTO sijpa. bubnuorexa [JOK
Hyxnonnas moznens https://m.edsoo.ru/ff0c18ac
83 PanpnoaktuBHBIE TpEBpaALICHHUS. bu6moreka [IOK
N3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bubnuorexa [JOK
"PagnoakTrBHBIC pEeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monmypacnazna
Ypok-koHpepeHIus
86 "If)a HoaKngI:-IBI: W3JIyYCHHUSI B bubmorexa HOK
! i | https://m.edsoo.ru/ff0c2126
MpUpO/ie, MEAULINHE, TEXHUKE
SnepHble peakiuu. 3aKOHbBI
87 C(flx paHeHIE)I 3au;1 OBOTO U bubmorexa HOK
P 58 https://m.edsoo.ru/ff0c1c58
MaccOBOTO YHUCEI
88 DHeprus CBA3U aTOMHBIX SAEP. bubnuoreka [JOK
CBs13p Maccel U DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "AnepHeie

peakuun"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

Peakuuu cunTe3a u neneHus suep.
Wcrounuku sHepruu CosiHIA U
3BE3 ]

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAneprHas
sHepreTuka. Jlencrus
PaZvoaKTUBHBIX U3ITyYEHHUH Ha
JKUBBbIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPOMArHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBsie sBiaeHus"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTpossHas paboTa no Teme
"DNeKTpOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBanToBsbIe siBieHUS"

94

[ToBTOpEeHME, 060OIIECHNE.
JlaGopaTopHbie pabOTHI IO KypCy
"Bzaumonaeiictue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o6meHue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4
no teme "TemioBsie nmporecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 0600mEeHne. Pemenue
pacyeTHBIX U KAYECTBEHHBIX 3a71a4
mo teMe "KIIJI TermmoBeIx
nBuraresei”

bubmuoreka [{OK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX ¥ Ka4YeCTBEHHBIX 3a]a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

o reme "KII/I anexTpoycTtaHOBOK"

[ToBTOpEHue, 06001IEHNE.

bu6mmoreka [{OK

98 JIa6b 3] 1 1
" abOPATOPHEIC pa OHTH Ho kypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SABJICHUS
[ToBTOpenue, o6o61eHue. Pabora ¢
99 TEKCTaMU 10 TeMe "3aKOHBI 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/ISI B MCXAaHUKEC
IToBTOpenue, o000menue. Pabora ¢
100 TeKl:;af/[; Eo TEME 'I'I;(:JII/Ie6aHI/Iﬂ :1 1 bubmiorexa HOK
Y https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TexkcTaMu 1o teMe "CBeTOBBIE 1 bubmorexa TOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUA
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekcTamu 110 Teme "KBaHToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYuebnuk pusuka-7 kinacce [Iépeimkua A.B. YueOHuUK aiis
oO1reoOpazoBarenbHbIX yupexaeHuit. M. :/Ipoda,2021
VYuebnuk pusnka-8 knacc [époimkun A.B. YueOHuk aiis
oO1reoOpa3oBarenbHbIX yupexaeHuit. M. :/Ipoda,2021
VYyeOnuk ¢usnka-9 kiacce [éppimkun A.B. YueOuuk ais

o01eo0pa3oBarenbHbIX yupexaenuii. M. :JIpoda,2021

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
Hudposas nmabopaTtopus Ajid KOJILHUKOB 06opynoBanue Llentpa "Touka

pocra"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

POII






		2023-09-03T12:25:32+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ АЛЕКСАНДРО-ЕРШИНСКАЯ СРЕДНЯЯ ШКОЛА
	Я являюсь автором этого документа




