ag
AJIIMUHUCTPALMSA I'OPOIOJA HUXKHET'O HOBI'OPOIA
JEITAPTAMEHT OBPA30OBAHUSA
MYHHIIMIIAIEHOE aBTOHOMHOE 00111e00pa30BaTelbHOE yUPEKICHUE
«IIxoma Ne 3»
603000, r. H. Hosropon, yn. Macinskosa, 1.1

Ten/daxc 433-74-81, s3_nn@mail.52gov.ru

PACCMOTPEHO COT'JTIACOBAHO YTBEPXJEHO

[pencenarens IMO 3amecTUTeNb TUPEKTOpa Hupekrop

Xonuna H.B. Busropckas A.A. Kartaconogsa 10.A.
IIpotoxko ot 27.08.25T. IIpotoxkoi ot 27.08.25T. Hpnka3 ot 29.08.25r. Ne370
Nel Nel

JOKYMEHT NOAMUCAH YCUNEHHON
%J KBASTMOULINPOBAHHOW
=eh) 3NEKTPOHHOW NOAMUCHIO
CBEAEHUA O CEPTU®UKATE 3LN

Ceptnoukat: fc890700b91d694176d11ae5fcc72c239e0ce9c3
Bnapeneu: KatacoHoBa FOnunsa AnekcaHipoBHa
JevictButeneH ¢ 21.10.2024 no 14.01.2026

PABOYASTTIPOTPAMMA
(ID 9398212)

y4yeOHOro npeamera «®usuka. bazoBblii ypoBeHb»

JU1st oOyyvaromuxcs 7-9 KiaccoB

Huxnuii Hosropoa 2025


mailto:s3_nn@mail.52gov.ru

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxke ¢ yu€toM (penepanbHO paboueit MporpaMmMbl BOCIUTAHUS U
Konrnenmuu npenogaBadus yaeOHoro npeamera «Dusukay.

[Iporpamma 10 ¢u3WKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TMOJOXKEHHM M TpeOOBaHUW K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (penepanbHO paboueit mporpaMmMbl BOCIUTAHUS U
KOHIISIIIINY TIPEToIaBaHmsl yueOHoro nmpeameta «Dusukay.

CopepkaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (opmMupoBaHue
CCTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYArONIUXCS W OpPTaHU3ANMI0 H3YYCHUS
Gbu3MKN Ha JEeATeNbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeamera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMIHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM O0ydeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTCCTBCHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOT'O O0IIIETO 00pa30BaHMs.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacupeieiieHue yueOHOro Marepuana
1o rojaM o0yueHus (1o Kjaccam), MmpejyiaraeT MPUMEPHYIO MOCIIEI0BATENIbHOCTh
W3YYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS TPEIMETHOTO COJCPKAHHS WU
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/JaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zuka ABIAETCA CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB, ITOCKOJIBKY (U3WYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XUMHEH, OHosorued, actpoHoMuend # (GU3HISCKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYI KapTUHY  MHpa,
MPEIOCTaBIsAeT HamOoJee SCHbIE OO0pa3Ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOC00a MOTYUYEHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnnHa W3 THaBHBIX 337a4d (PU3UYECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIETOo
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpEca K HayKe y 00ydaronumxcs.

Wzydyenne ¢usuku Ha 0a30BOM ypOBHE TMpENINoOJiaraeT OBJAJCHHE
CIEIYIOMMMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIONUMH €CTECTBEHHOHAYYHYTO
I'PaMOTHOCTb:

e Hay4HO OOBSACHSTH SIBJICHMUS,

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHNUS;



HHTCPIIPCTUPOBATL MAHHBIC KW HCIIOJIB30BATbh HAYYHBIC OOKA3aTCIbCTBA
AJI1 TIOJTYYCHU S BBIBOJIOBY.

[lenn wu3yuyeHus (PU3UKK HA YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUA
onpejeNeHbl B KOHIENIMU MpenoAaBaHus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranmzauusax Poccuiickoil @enepanuu, peamu3yrOLINX
OCHOBHBIE 00111€00pa30BaTeNbHBIC TPOTPAMMEI.

Lenu nzydenus pusuku:

NpHOOpETCHUE HMHTEpPeca M CTPEMIICHUS OOydJalomuXcs K HaydHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE HMX HMHTCIUICKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIC TIO3HAHHUS U (DOPMHUPOBAHHE
UCCIICJIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIMM SIBIICHUSAM;
(dbopMUpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa H3YYCHHS
OCHOB CTPOCHHS MaTCpHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPH3UKH;
(dbopMHpOBaHUE TPEACTABICHUM O pOJIM (DU3UKH JUIS Pa3BUTHSA APYTHX
CCTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEJACTaBICHHA O  BO3MOXHBIX  cdepax  Oymyiien
po(eCCHOHAIBLHOMN ESITEIbHOCTH, CBA3aHHOW ¢ (DM3UKOM, IOJrOTOBKA K
JaJbHEHIIIEMy 00YYCHHUIO B 3TOM HallpaBJICHHH.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o01Iero o0pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

NpHOOpETEHUEe 3HAHWK O JWCKPETHOM CTPOCHHHM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NPHOOPETECHUE YMEHHUU OIMMCBHIBATh U OOBSACHATh (PU3UUCCKUE SBICHHUS C
UCTIOIHb30BAaHUEM TOTYUYCHHBIX 3HAHMIA,

OCBOGHHE METOJIOB PCIICHUS TPOCTCHINNX pacdeTHBIX 3adad ¢
UCTIOJIb30BaHUEM buzngecKux MOJICTICH, TBOPUYECKUX u
NPaKTHKOOPHEHTHPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUI HAOJII0IaTh MPUPOIHBIC SIBJICHUS M BBITIOIHATH OIBITHI,
nabopaTopHbie  pabOTBI M JKCIEPUMEHTAIBHBIC HUCCIICIOBAHUS C
UCTIOJIb30BaHUEM H3MEPUTEIHHBIX MPUOOPOB;

OCBOEHHE MPHUEMOB pabOThl ¢ WHPOpMAIUEH (PU3UIECKOTO COJNEPIKaHUS,
BKJTIOYasi HH(POPMAIIMIO O COBPEMEHHBIX JOCTHIKCHHUSIX (U3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBAaHUE NH(POPMAITUH;

3HaKOMCTBO CO cepaMu MpoecCHOHATBHON JCSITEIbHOCTH, CBSI3aHHBIMU
¢ (Qu3uKoil, W COBpPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HMUECKON HAYKH.



OO611ee YnciIo YacoB, PEKOMEHIOBAHHBIX ISl U3yUueHUs GU3HKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 yvaca B Hemeno), B 9 kimacce — 102 dvaca (3 yaca B HEJEIO).

[Ipennaraemsiii B mporpamMme mno (pu3HKe mnepedeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JIENaeT BHIOOpP MPHU MPOBEACHUN
7a00paTOPHBIX pPabOT W OMBITOB C YYE€TOM WHIWBUIAYaJbHBIX OCOOEHHOCTEH
00y4aroluxcsl, CIMCKa SKCIIEPUMEHTANIBHBIX 3aJaHuill, MpeJiaraéMblXx B paMKax
OCHOBHOT'0 FOCYJapCTBEHHOr'0 3K3aMeHa 1o (pU3HKeE.



COJEPKXAHME OBYUYEHUA

7 KJIIACC
Dus3uka 1 €€ poJib B IO3HAHUU OKPY/KAOLIEro MUpa.

dusnka — Hayka o mpupone. SBneHus npuponsl. PU3HNYECKHE SBICHU:
MEXaHUYECKHUE, TEIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenMUUMHBL. M3MepeHue Qu3anyeckux BelWYUH. DuU3HUECKHUE
npubopsl. [lorpemnocts u3mepennit MexryHapoiHasi CUCTEMA €JUHMUII.

Kak ¢u3uka u Jpyrue ecTecTBEHHbIE HAayKd H3Yy4alOT MPUPOLY.
EcTecTBEHHOHAY4YHbIII METOJ MO3HAHUA: HAOIIOJEHUE, IOCTaHOBKAa HAYYHOT'O
BOMPOCA, BBIIBIYKEHUE THUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE THIOTE3, 0ObSICHEHNE
Habmogaemoro spineHus. Onucanre GU3NIECKUX SIBICHUN C TIOMOIIBIO MOeNen

Hemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBBbIE, JIIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHUS.
2. Dusnueckue MpuOOPHI U MPOLEaypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM H
U (POBBIM MPUOOPOM.

Jlabopamophuie pabomoul u onvimol.

1. OmpenenieHHUEe LEHBI AEIEHUS IIKaJIbl H3MEPUTEIBHOTO MPUOOpa.

2. H3mepenue paccTossHUM.

3. H3mepenune o6bE€Ma KUAKOCTU U TBEPJOTO TENA.

4. OmnpeneneHue pasMepoB MAJIbIX TEJ.

5. M3mepenune temmeparypbl MpPU NOMOLIM KUIAKOCTHOIO TEPMOMETpA H

JATYMKA TEMIIEPATYPBHIL.

6. [IpoBegeHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: AAIBHOCTH MOJETA
[IapuKa, MyIIEHHOr0 TOPU30HTAJIbHO, TeM OoJiblIe, 4eM OOJIbIIE BHICOTA
IIyCKa.

IlepBoHayabHBIE CBEACHUS 0 CTPOCHHH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmNbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHue dactul BemecTtBa. CBsA3b CKOPOCTH JIBM)KEHMSI YacTHL[ C
Temneparypoil. bpoyHoBckoe nBuwxkenue, nuddysus. BzaumopeiicTBue vacTuil
BELIECTBA: IPUTSHKEHUE U OTTATKUBAHHE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE ra30B, >KUJIKOCTEH U TBEPJBIX
(KpUCTAIIMYECKUX) Tell. B3auMocCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSAX M HUX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHUS.

2. Habmonenue nuddyzun.



3. HaGmionenue ~ siBneHui,  OOBSACHAIOMIMXCS  MPUTSHKEHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka JuamMeTpa aromMa METOJOM pSAOB (C  HCIOIb30BaHUEM

dbotorpaduii).

2. OmBITHI 110 HAOIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHHUIO ACHUCTBHUS CUIJT MOJICKYJISIPHOTO MPUTSKEHUS.

JBukeHue U B3anMo/ieiicTBHe TeJl.
MexaHnueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh HNpH HEPAaBHOMEPHOM ABWKEHHMH. Pacuer myTtu u
BPEMEHHU JIBUKCHUS.
SlBnenue wmHepuuu. 3aKOH WHEpUMH. B3amMmoneincTtBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBW)KEHUs Tel. Macca Kak Mepa HHEPTHOCTU TeJa.
[InotHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€AUHULIEC
o0beMa BelecTBa.
Cnita KaK XapakTepuCTHKa B3auMoAEUCTBHs Tenl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBIICHUE TITOTCHHUS U CUJIa
TskecTH. Cuiia TSHKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX O OJHOW mpsiMoM. PaBHOnelcTBytomas cuil. Cula TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE MOKOsA. TpeHre B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabmrogeHme MexaHMIECKOTO IBIKCHUS TEa.
2. H3mMmepeHne CKOPOCTH NPSIMOJIMHENHOTO JBHKCHHUSI.
3. HaGmtonenue siBneHus: HHEPIUU.
4. HaOmomenne n3aMeHEHHUsI CKOPOCTH TTPH B3aUMOJICHCTBUH TEJ.
5. CpaBHEHHME MACC IO B3aUMOJICCTBUIO TE.
6. CrioxxeHue cui, HalpaBJIEHHBIX MO OJHOMN IPSIMOIA.
Jlabopamophuie pabomoul u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IlIapuKa B XKHUIKOCTH,
MOJEJIH JIEKTPUYECKOT0 aBTOMOOMIISI M TaK Jajee).

2. OmpezeneHue CpeaHEN CKOPOCTH CKOJBXEHHS Opycka WM IIapuKa 10
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue mIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, TEMOHCTPHPYIONINE 3aBUCUMOCTh PACTSDKCHHS (Iedopmaliun)
MPY>KUHBI OT IPUIOKEHHOM CHIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

JaBienue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS raza OT oObema, Temmeparyphl. Ilepemaua naBieHus
TBEPABIMU TEJIAMH, XUAKOCTSIMHU W razamu. 3akoH [lackans. [IneBmatnueckue
MaIIuHbL. 3aBUCUMOCTh JAaBJEHUS JKUJIKOCTU OT TIyOuHbl. [ mapocraTudyeckuid
napanokc. Coobmarommuecs cocyabl. [ napaBindyeckue MeXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuumHBI CylniecTBOBaHUS
BO3AylIHON oOonouku 3emuu. Omnbit Toppuduennu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 11t u3MepeHus: aTMOChHEpPHOTO TaBJICHUS.

JelicTBUE KUAKOCTU U raza Ha NOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JaBJIEHUS ra3a OT TeMIepaTyphl.

[lepenaya naBieHUs KUJIKOCTBIO U Ta30M.

Coob1aromuecs: cocyabl.

['mnpaBnuueckunii nmpecc.

[IposiBnenue nercTBUs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHUJIIBI OT 00bEMa MOTPY>KEHHOW YacTu
T€Ja U TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAOUIEN CUJIbI BECY BBITECHEHHOM JKHUJIKOCTH.

8. YcioBHe IJIaBaHUs TEJl: TJIaBaHUE WJIU MOTPY>KEHHE Te B 3aBUCUMOCTH
OT COOTHONIEHUS TUIOTHOCTEHN Teja U KUIKOCTH.

Jlabopamophuie pabomoul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOM B
KUJKOCTh YaCTH TeJia.

2. OmnpeneneHue  BBITAIKUBAIOMICH  CUJIbI, JCHUCTBYIOIIEHM HAa  TENO,
MOTPYKEHHOE B KUJKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKHUBAIOIIEH CHUIIbI, AEHCTBYIOIICH Ha TEJIO
B JKUJIKOCTH, OT MaccChl Teja.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOrpyKEHHOW B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

5. KoncTtpynpoBanue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKA H
OIIPEJICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOILIHOCTH. JHEPrus.

Mexanuueckasi pabota. MoOIHOCTb.

[Ipoctbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IlpumMeHeHue TmpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onotoe mnpaBuiio» MexaHuku. Koadduument monesHoro aeWctBus (nanee —
KII[I) mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckass 3Heprusi. KuHernyeckas M MOTEHIMAIbHAs SHEPrUsl.
[IpeBpallieHre OJHOTO BH/1a MEXaHUYECKOW 3HEPTUM B IPYroil. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamophuie padbomot u onvimol.

1. Omnpenenenve paboOThl CUJIbI TPEHUS NPU PABHOMEPHOM JABM)KEHUHU Tela

110 TOPU30HTAJILHON TTOBEPXHOCTH.
2. HccnenoBanue yCinoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKI1OHHON MIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIUH.
8 KJIACC

TenJioBble siBICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM  CTPOCHMS
BeniecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, NMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopnenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIICCTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPIABIX TEI HAa OCHOBE IIOJOKEHUN MOJEKYJIIPHO-KMHETUYECKOU TEOPHH.
CMauMBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gactull. BuytpenHsss sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH DSHEPTHUU:
Teronepeaada u COBEpLICHUE paboTBHI. Bunsl TeIUIonepeaayn:
TEIJIONPOBOJIHOCTh, KOHBEKIMS, U3JIyYCHHUE.

KonuuectBo TemnoTel. YenbHas TEIIOEMKOCTH BellecTBa. 1emiooOMeH u
TEIJIOBOC paBHOBeCcHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBnenune wu
OTBEPACBAHHE KPUCTAUIMYECKMX BEHIECTB. YJEIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcmapenwe. Kunmenue. YnenpHas Teriora
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT AaTMOC(HEPHOIO
JTABJICHMUS.

BiaxxHocTs Bo3ayxa.

OHeprus TOILIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TersioBbix asurareneit KIIJ[ TtemmoBoro nBurartess.
TennoBele ABUraTEN U 3alATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JBUKEHHUS.
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Ha6nronenue nuddysun.

HaGmronenue siBIeHUN cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHHH.
HabmroneHne TerioBoro pacmpeHus Tel.

W3meHenune naBieHHs Ta3a IpU U3MEHEHUHM 00bEMa M HArpEeBaHUM WU
OXJIQXKICHUH.

[IpaBuina u3MepeHus: TEMIIEPATYPHI.

Buae! Termmonepenaun.

OxmaxaeHNe Py COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHH pabOThl BHEITHUMU CHUJIaMHU.

. CpaBHCHHE TEIUTOEMKOCTEH Pa3IMIHBIX BEIICCTB.

. HaGmronenme xunenus.

. HaOimroieHne mocTossHCTBa TeMIIepaTyphl MPH TUTABJICHUH.
13.

Moenu TeIUIOBEIX JIBUTATEIIEH.

Jlabopamophuie pabomoul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI IO BBIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIUPEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyxXa B OajIOHE IIITPULIA.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
00BbEMa M HArpEeBAHUS WA OXJIAXKIACHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHeHMsT BHYTpPEHHEH OSHEpPruM Tella B Pe3yJsibTare
TEIUIoNepeaau U padOoThl BHEITHUX CHUJL.

HccnenoBanue sBJIEHHS TEIJIOOOMEHAa NpPH CMEIIMBAHMM XOJIOAHOW U
ropst4e BOJIBI.

OnpeneneHue  KOAMYECTBA  TEIUIOTHI, IIOJYYEHHOrO  BOJAOW  IIpU
TETUI000OMEHE C HarpeThIM METAJUIMYECKUM IIMITHHIPOM.

Onpenenenue yaeabHONU TEIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca uCnapeHusl.

OmnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

OnpeneneHue yaelIbHON TEIIOTHI IJIaBICHUS JIbJA.

DJIeKTpUYecKre U MATHUTHbIE SIBJICHHUS.

OnexkTpu3aums Ten. J[Ba poaa dJIEKTpUYECKHX 3apsalaoB. B3aumopencraue
3apsbKeHHbIX  Tell.  3akoH KysnoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUSA
3apsHKEHHBIX TEJ OT BEJTMYUHBI 3apSIIOB U PACCTOSHUS MEX]TY TEJIaMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTh snekTpudeckoro mosst. [lpuHnmn
CYyNEPHO3ULINM JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUYECKUN 3apsil.
Crpoenne aroma. [IpoBOOHMKM W JOUDNEKTPUKU. 3aKOH  COXPAaHEHUS
3JIEKTPUYECKOTO 3apsAa.

ONEKTPpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
WCTOYHMKN TOCTOSSHHOTO ToOKa. JIeMCTBHSI 3JEKTPUUECKOro ToKa (TEIJIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSAX U Ta3ax.

Onektpuueckass nenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ComnpoTuBIEHNE NMPOBOJHUKA. YIENBHOE CONPOTHUBIIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnepgoBarenlbHOE W MapajuIeNIbBHOE  COEIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JleHia.
DNeKTpUYeCKUe UEeNu U MOTPeOUTENN dJIEKTPUUECKO 3Heprun B ObiTy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmelcTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHOe 1nojie 3eMJId ¥ €ro 3Ha4eHHE Ul )KU3HU Ha 3eMlIe.
Omeir  Opcrena. MarHuTHOE TMMOJE  DJIEKTPUYECKOrOo TokKa. IIpuMenenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeiiCTBUE MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM.
ONeKTpOABUIaTENb IOCTOSIHHOTO TOKAa. VCHOJIb30BaHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnesd. SBiaeHne 31€eKTpOMarHuTHOM MHAYKUMH. [IpaBuno JleHua.
DIIEKTPOTEHEPATOP. CriocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHIINH HAa BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.
JIBa poia 3JIEKTPUYECKHX 3apsIIOB U B3aUMOACHCTBHE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U AEHUCTBHE HIIEKTPOCKOMNA.
DnekTpocTaTudecKasi MHAYKIMS.
3aKOH COXPAaHEHMsI JIEKTPUYECKUX 3apsA0B.
[TpOBOHUKH U TUAIEKTPHUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN OCTOSTHHOTO TOKA.
JIeHCcTBUA IIEKTPUYECKOTIO TOKA.
. DIIEKTPUYECKUI TOK B JKUJKOCTH.
. I'a30BBI1 paspsia.
. I3MmepeHune cuiibl TOKa aMIEPMETPOM.
. 3mepenne 21eKTpuIecKOro HalpspKeHUs! BOJIBTMETPOM.
. PeoctaT 1 marasuH COnpoTUBICHUM.
. B3aumopeicTBrue NOCTOSHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHru€ MarHUTHBIX IOJIEH MIOCTOSIHHBIX MarHUTOB.

OmnebIT Opcrena.

MarauTHoe 1noJjie ToKa. DJIEKTPOMATrHUT.

JlelicTBHE MAarHUTHOIO MOJIS1 HA IPOBOAHUK C TOKOM.

DJIEKTPOJIBUTATEIb OCTOSHHOTO TOKA.

HccnenoBanne SBICHUS SJIEKTPOMAarHUTHON MHIYKIWH.

Omnbrter ®apanes.

3aBUCHMOCTh HANPABJICHUS HWHAYKIHOHHOTO TOKAa OT YCJIOBUM €r0
BO3HUKHOBEHUSI.

DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

JlabopamopHhule padbomot u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3AIMU Tel MHAYKIUMEH W TpHU
COIIPUKOCHOBEHUM.

HUccnenoBanne HAEWCTBHUS DJICKTPUYECKOTO TIOJISI HA IIPOBOJHUKUA U
TIADJICKTPUKH.

COopka u mpoBepKa pabOThI IEKTPUICCKOM IIETTH TTOCTOSTHHOTO TOKA.
N3Mepenue u peryimpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJimpoBaHuEe HAIIPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHJIbI TOKa, MUIAYIIETO 4Y€pe3 PE3UCTOp, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSKECHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBIICHUA MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJN MONEPEUYHOIO
CEUCHUs U MaTepuaa.

[IpoBepka TmpaBWJIa CIOXKEHHUS HANPSHKEHUM IIPU  MOCIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CWJIbl TOKA MPU NAPaJIEIbHOM COCIWHEHUH
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpenenieHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JAaMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanne MarHUTHOTO B3aUMOACHUCTBUS MOCTOSSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOrO MOJiE IOCTOSHHBIX ~MAarHUTOB TMPU  HUX
00BbEIMHCHUH U pPa3JIeTICHUH.

HccnenoBanne nelCTBUSA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJECHCTBUSA
KAaTyIIKd C TOKOM M MarHuTa OT CWJIbl TOKa W HAaNpaBJ€HUsS TOKa B
KaTyIIKE.

18. MI3yuenue neiicTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekrpoaBurarebHONM yCTaHOBKHU.

21. OnmBITBL O  MCCIIEOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOM WHIIYKIIUH:
UCCJIEIOBAHUE W3MEHEHUH 3HAYEHUS W HANpPaBICHUS HWHAYKIIMOHHOIO

TOKaA.
9 KUIACC

Mexanuyeckue siBJICHUSA.

Mexannueckoe aABwkeHue. MarepuanpHasg Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'Oo JABWXKEHHUSA. PaBHOMEpHOE HpPAMOJIMHEHHOE
nBrKeHue. HepaBHOMeEpHOE NpsiMONIMHENHOE ABHKEHUE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHEHOe nBrkeHue. (CBoOomHOE
naaeHue. OnsITel [anues.

PaBHOMEpHOE ABMXKEHHE MO OKPYKHOCTH. Ilepuon u yvacrora oOparieHus.
JIuHeiHas u yrioBast CKOpocTH. L[eHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBeiit 3ak0H HproToHa. BTOpo# 3axkoH HeroroHa. Tperuii 3akoH HerotoHa.
[IpuHIHN CyNIepIIO3UIIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO
naaeHus. JlBmwkenue ruraner Bokpyr Comnna. IlepBas kocMuueckass CKOpOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecHe MarepuaabHOW TOYKHA. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa € 3aKPEIVIEHHON OChIO BpauleHusi. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynee Tena. M3menenne mmmynbsca. Mmynbe criibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE IBUKEHHUE.

Mexannueckass paboTta W MOIIHOCTh. Pabora cui TsKecTd, yHpyrocT,
TpeHusi. CBsi3b dHEpruM U paboThl. [loTeHInanbHas SHEPrus Teja, MOJHATOr0 HaJl
MTOBEPXHOCTHIO 3eMiM. [loTeHInanbpHas SHEpPIrus CKaTou NpykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW DHEPIHMHM. 3aKOH COXPAHEHHsS MEXAHUYECKOM
SHEPIUM.

Hemoncmpayuu.

1. HaOmioneHne MeXaHHMYECKOTO JBIKEHUS Tella OTHOCUTEIHHO Pa3HBIX Te

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

CpaBHeHHE TyT€d W TPACKTOPUM JBMKEHHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTU U YCKOPEHHUS NPSIMOJIIMHENHOTO JBHKECHUS.
HccenenoBanne NpU3HaKoOB PAaBHOYCKOPEHHOIO JIBUKECHUS.

Habutoienne 1BUKEHUs Tella o OKPY>KHOCTH.

Habmonenne MexaHu4eCKUX SIBICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Temexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS TeJa OT MACChl TeJla U ACUCTBYIOIIEH HAa HEro
CUJIBI.

HaOmronenue paBeHCTBA CHIT IPY B3aUMOJICHCTBUHU TeJl.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBUKECHHM.

[lepenaya umirynbca pu B3auMOAEHCTBUH TE.

[TpeoOpazoBaHus SHEPTUU NIPU B3aUMOAECUCTBUH TEJL.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aMOJECHCTBUN.

CoxpaHeHHe UMITYJIbCA TIPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabmroneHue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHE MEXaHUUYECKON SHEPTUU ITPU CBOOOTHOM MAJICHUH.
CoxpaHeHrE MEXaHUYECKON PHEPTUU NIPU ABUIKEHUU TEJA MO ACHCTBUEM
IIPYKUHBI.

Jlabopamophule padbomot u onvimol.

1.

KoHcTpynpoBanne Tpakra il pa3roHa W JAJbHEWUIIETO PaBHOMEPHOTO
JBYDKEHUS NIapUKa WIHA TEJIEKKU.

OmnpeneneHue cpeiHEd CKOPOCTU CKOJIBXKEHHUS OpycKa WU JBHUKCHUS
HIapyvKa 10 HaKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpPEHHs] Tella MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIW TMPU PABHOYCKOPEHHOM JIBIKEHUH 0e3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHMS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenre KO3PPUIINEHTA TPEHHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTH IPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUM Teja
110 TOPU30HTAJILHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl CWJIBI  YOPYrOCTH MpPU HOABEME Tpy3a C
UCTIOJIb30BAaHUEM HETIOABM)KHOTO U TIOABMKHOTO OJIOKOB.
11. I3ydyeHue 3aKk0Ha COXpPaHEHUS SHEPTUH.
Mexannyeckue KoJie0aHUs U BOJIHBI.

KonebatenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUoO,
4acToTa, aMIUIATyAa. MaremaTHyecKuil U NPYKUHHBIM MasTHUKH. lIpeBpamenue
SHEPTHUH MPHU KOJIeOATETHHOM JIBIYKEHUH.

3aryxaromme — konebanus.  BeiHyxkaeHHole — koneOanusa.  Pe3onanc.
Mexannueckue BoOJIHBI. (CBONCTBa MEXaHMYECKUMX BOJH. [IpomonbHele U
IIOTIEpEeYHble  BOJHBL. /[InMHA BOJNHBI M CKOPOCTh €€  pacnpoCTpaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM TENE, CEUICMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YIBTPA3BYK.

Hemoncmpayuu.

1. HaOmronenue kosiebaHMil Tenl MOJA JAEWCTBUEM CHJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPY)KUHE.
Habitoienne BeIHYKJIEHHBIX KOJIEOaHUM U pe30HaHca.
PacnipocTpanenre npoAoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AxycTH4ecKkuil pe3oHaHC.
./Iaﬁopamopuble padomul u onvimol.
1. OmnpeneneHne YacTOThl W MEpUOJA KOJEOAHMW MaTeMaTUYECKOro
MasiTHHKA.

2. Ompenenenne 4acTOTHI U TIeproia KoineOaHui NPy >KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJeOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOaHUM NPY>KMHHOTO MasiTHUKA

OT Macchl Ipy3sa.
5. IIpoBepka HE3aBUCUMOCTH TMEpUOJia KOoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OnpITBI, JEMOHCTPUPYIOLME 3aBUCHUMOCTb  Hepuojaa  KoJjebaHui
IPYXUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH NPY>KUHBI.
7. W3mepeHune yckopeHus CBOOOIHOTO MaCHHUS.
DJIEKTPOMATHUTHOE 110JI¢ U 3JIEKTPOMATHUTHbIEC BOJIHBI.

ONEeKTpOMarHuTHOE  IoJIe.  ODJIEKTPOMAarHuTHele  BOJHBL.  CBOiCTBa
JIEKTPOMArHUTHBIX BOJH. [lIkama 31eKTpOMAarHWTHBIX BOJH. lcrosb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSI3H.
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DINeKTpoMarHuTHasi npupoga ceta. CKOpocTh cBeTa. BoliHOBBIE CBOMCTBa
CBeTa.

emoncmpayuu.

1. CBolcCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOWCTBA CBETA.

Jlabopamophule padbomot u onvimol.

1. M3yuenue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOWIIBHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsAmonuHerHOe
pacnpoctpanenne cBera. 3atmenus Connua u Jlynsl. Otpaxenne csera. [Lnockoe
3epKalio. 3aKOH OTPAKEHUA CBETA.

[Ipenomienne cBera. 3akoH IpenomiieHuss cBera. [lomHoe BHYTpeHHee
OTpaKEHHE cBeTa. VCMonb30BaHUE TIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuyeckas cucteMa (¢oToammapara,
MHUKpOCKOTIa M Tejeckoma. ['J1a3 kak omnTuyeckass cucTteMa. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HbtoTrona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpsamonuHEeHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tony4yenune n3o0paxxeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTnuecknii CBETOBO/I.

Xox mydeii B coOuparonieit JinHsze.

XoJ1 Iy4e B pacCerBaroIIECH JIUH3E.

[Tomyuenue n300pakeHNA ¢ TOMOIIBIO JINH3.

[Tpuniun peiictBus oToarnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopnens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTp.

12. [lomyyenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamophuie padbomot u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH YIJla OTpaXE€HHUsI CBETOBOrO Jydya OT yTJia
NaJCHUA.

2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
MaJICHUS Ha TPAHUIIE «BO3AYX—CTEKIIO».
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4. [lonydeHne n300paxeHU ¢ TOMOIIBIO COOMPAIOLIEH JINH3BI.
Omnpenenenue (HOKYCHOTO PacCTOSIHUS M ONTUYECKON CUJIBI COOUparomieit
JIMH3BI.

6. ONBITHI 110 Pa3JIKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OnpITBl IO BOCHPHUATHIO LBETA MPEAMETOB MPU UX HAOIIOACHUM 4Yepe3
I[BETOBBIC (DMIIBTPHI.

KBaHTOBBIE sIBJICHMS.

OmneiTel Pesepdopna u minanerapHas mozienb atoma. Mognens aroma bopa.
HcnyckaHue 1 MOTJIoIIEeHHe cBeTa arToMoM. KBaHTHI. JIMHEHUYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOro
anpa. Hyknonnas wMogpens aromHoro sapa. HM3oronsl. PaamoaxThBHBIE
npespaienusd. [lepuon nmomypacnaaa aTOMHBIX JEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apAJ0BOTO M MacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snuep. CBA3p Maccel M dHeprud. Peakuuu cuHTe3a n
nenenus sinep. Microunnku 3uepruv CostHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBUA pPagUOAKTHBHBIX HW3JIyYEHWU HaA KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHS U HOTJIOLIEHUS.

2. CHexkTpsl pa3jIu4HbIX T'a30B.

3. Cnekrtp Boaopoza.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3BUPYIOUTUX U3ITYUEHUH.

6. Perucrpanus nznydeHus IPpUPOIHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamophuie padbomot u onvimol.

1. HaGmioneHue CIIOMIHBIX M TWHEHYATHIX CIICKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpEKOB: M3MEPEHHME HDHEPIrUM YaCTULBI IO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. H3mepenue paanoakTuBHOTO (GoOHA.

IHoBTOPHUTEILHO-00001IAOIIUIT MOAYJIb.

[ToBTOpHUTENHEHO-0000IAIONTNIT MOTYTb TIPETIHA3HAYECH ISl CHCTEMAaTU3allun
U 0000mIeHHs  MPEeIMETHOrO  COAEpX aHUs UM ONbITa  JAEITEIbHOCTH,
IpUOOPETEHHOIO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TaKXKe i1 NOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy 10 (u3uke a1 o0yvaromuxcs,
BBIOpABIINX 3TOT Y4EOHBIN MpeaMET.

[Ipy M3y4eHHH NAaHHOIO MOJYJIA PEaTU3yIOTCSd U CUCTEMAaTU3UPYIOTCS BUJIbI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIeUNBAETCs JOCTH)KEHUE NMPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMuUpyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHE HAy4HBIX METOOB HCCIEAOBAHMS



SIBIICHUH TIPUPOJIBI W TEXHWKH, OBJIAJICHUC YMCHHSIMH OOBSICHATH (DU3MUECKHE
SBIICHUS, TIPUMCHSS TIOJyYCHHBIC 3HAHWSA, peEIIaTh 3aJadyd, B TOM YHCIIC
Ka4eCTBCHHBIC M SKCIICPUMEHTAIBHEIC.

[TpuHIUIIHATHHO NEATEIHPHOCTHBIM XapakTep AAHHOTO pas3jielia peaan3yeTcs
3a cuér TOro, 4Yro OOyYaIOIIMECs BBIMOJHSAIOT 33JaHUS, B KOTOPBIX UM
TpeJIaraeTCst:

Ha OCHOBE IIOJYYCHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBSICHATH
(bu3nYeCcKue SBICHUS B OKPYIKAIOIICH MPUPOJIC U TOBCEIHEBHOMN JKU3HM;

UCTIOJIb30BaTh HAyYHbIC METOJIbI UCCIICOBAHMSI (DU3MUSCKUX SBICHUH, B TOM
YHCIIe IS TIPOBEPKH THUIIOTE3 M MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI HamOoOJIee BaXKHBIX JOCTH)KCHHUU COBPEMEHHBIX
TEXHOJIOT M, HAIPUMEpP, MPAKTHYESCKOTO HCIIOJb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA INMPEBPAILICHUS W COXPAHCHHUS BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmass w3 TeM JaHHOrO MOIYJIA BKIIOYAET OKCIEPUMEHTAILHOE
UCCIIeIOBaHME O0000INAONIero Xapakrepa. MoAynb 3aBepIacTcs MPOBEICHHEM
JTUATHOCTUYECKON M OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHmMs.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

HByLIGHI/IG (bI/I?)I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO O6p330BaHI/I}I HaIIpaBJICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbpTaTe n3yueHus GuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUS

y oOyuaromierocss 0yayT copMHpOBaHbI CICAYIOIINE JUIYHOCTHBIC PE3yIbTaThl B
4acTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMSA

- TPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3HUECcKOl HayKH;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIINTAHUA:

- TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 0OOCY>KJIEHHH OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HaHWE BAXHOCTHU MOPAIbHO-3THYECKUX MPUHILMIIOB B JIEITEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSA:

- BOCIIPHUSITHE 3CTETUYECKUX KauecTB (PU3UUYECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

- OCO3HaHHWE IICHHOCTH (HM3MUYECKON HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOIICH
KYJIBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI M  3MOLHMOHAJIBLHOIO
OJ1aronoJry4ms:

- OCO3HaHUE LIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUl OE€30IaCHOrO IIOBEJEHUS Ha
TpaHCHOpPTE, Ha J0pOrax, C AJIEKTPHUUYECKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAIIIHUX yCIIOBHUSIX;

- c(OpMUPOBAHHOCTh HaBBIKA pedIieKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIIMUOKY M TaKOT'O ke MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOTO BOCIIMTAHMS

- AKTUBHOE Yy4YaCTHE€ B pEUICHUU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHM3allik, TroOpojia, Kpas) TEXHOJIOTUYECKON U



COITMAJILHON HAIMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIC W (PU3MUECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY H3yUEHUIO MPOdeCCrid, CBI3aHHBIX C (YU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHCHTAlMs Ha MPUMEHEHHE (HU3MYECKUX 3HAHUM JJI1 pelIeHUs 3ajad B
00JlacTH OKpY>Kalolle cpeibl, IIaHUPOBAHUSI TOCTYNKOB U OLCHKH HUX
BO3MOXHBIX TOCTIEICTBUI JIJI1 OKPYKAIOIIEN CPEBI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOJIeM M IMyTeH HX

peleHus;

e 8) amanTanMu K M3MEHSAIONIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOTHOM
cpeabl:

e - MOTPEOHOCTP BO B3aUMOJCUCTBUHU TIPH BBIMOJTHCHUN HWCCIACAOBAHUN U
MPOEKTOB (HM3MYECKOW HAIPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpPE3 MPAKTHUYECKYIO
NEATEIbHOCTD;

e - TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM Yncie (GOpMyIUPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HAHME Je(PUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B o0nacTu
busuKy;

e - IUIAHUPOBAHUE CBOETO pA3BUTHSA B MPHOOPETEHHWH HOBBIX (PHUIUIECKUX
3HAHUIM;

e - CTPEMJICHHME aHAJIU3UPOBAThH U BBISABIATH B3aUMOCBSI3U IIPUPOJIbI, OOILIECTBA U
HKOHOMUKH, B TOM YHUCIIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HAa OKPYXAIOUIYIO Cpeny,
BO3MOJKHBIX TTI00ATBHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbraTte ocBoeHUs TporpamMmbl M0 (HU3UKE Ha ypOBHE OCHOBHOTO
oOmrero oopa3oBanus y oOyyvaromierocsi OyayT chopMUpOBaHbI MeTANpPeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIKE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISITHBHBIC
YHHUBEpCaJIbHbIC YU4COHBIC JICHCTBHSI.

ITo3HaBaTebHbBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jioruueckue AeicTBHA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIIUKU, OCHOBAHUS JIJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIC CBSI3M TMPU H3YYCHUH (DU3NYECKUX
SIBIICHUW W TIPOIIECCOB, JIENaTh BBIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYUH,

CaMOCTOATENILHO BBIOUPATh CIOCOO pelieHus y4yeOHOW (HU3UUEeCcKOi
3a/1auyu (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIEHUs, BHIOOp HamOolee
MOJIXOSIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/bCKHue 1eiiCTBUA:

VCIIOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEIBCKAM HHCTPYMEHT TO3HAHMS;
IIPOBOJIMTH I10 CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(¢u3nYecKuil 3KCIEPUMEHT, HEOOJBIIOE UCCIEJOBaHUE (DU3HUECKOTO
SIBJICHUS;

OLICHMBAaTh HAa TNPUMEHHMOCTh ¥ JOCTOBEPHOCTh HWH(OPMAIIHUIO,
IIOJIYYEHHYIO B XOJI€ UCCIICIOBAHNS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBaTH 000OIIEHNS U BBIBO/BI 110 pe3ysbTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIICJOBAHNUS;

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKHUX
IIPOLIECCOB, a TAK)KE BBIBUTATh MPEANOJIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBHUAX U KOHTEKCTax.

Pabora c undgopmanmueii:

IIPUMEHSTh Pa3JIMYHbIE METObI, THCTPYMEHTHI U 3alPOCHI MIPU MOUCKE U
otOope WMHPOPMAIMK WM JAHHBIX C Y4ETOM NPEIOKCHHON ydeOHOU
duznyeckoil 3anauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALUIO
Pa3IMYHBIX BUIOB U (DOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMANbHYI0 (QOpMy TMpeacTaBIICHUS
uHpoOpMallMl W WUIIOCTPUPOBATh pEHIAEMble 3aJayll  HECIOKHBIMHU
CXE€MaMH, AMarpaMMaMy, HHOU rpauKoi U MX KOMOMHALIUSAMHU.

KoMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe NelCTBUA:

B X07A¢ OOCYXICHHS Y4eOHOro MaTepHayia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAAEMON TEMBI U
BBICKAQ3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHHE 3aJlaud M TOJJIepKaHUe
0JIarokenaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOM CYXKICHHUSI C CYXXISHUSIMH JIPYTHX YYaCTHHKOB
auanora, OOHapyXKHUBATh Pa3IUIUe M CXOJACTBO MTO3UIINH;



BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHITIOTHEHHOTO (PH3UYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMSI, TIPOCKTA);

NOHMMAaTh ¥  WCHOJB30BaThb  NPEUMYIIECTBA  KOMAaHIHOH U
WHIMBUAYAIbHOM paboOThl MpH pEIIeHUH KOHKPETHOH (hu3ndecKon
poOIIeMBlI;

NPUHUMATD 1IETTH COBMECTHOW JIEATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKCHHIO: paclpeleNsiTh pONd, OOCYXKIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBINOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAUECTBEHHOTO pe3yJbTara 1o
CBOEMY HANpAaBICHUIO W KOOPIAWHUPYS CBOU JCHUCTBHUSI C JPYTHMHU
YJIeHAMH KOMaH/IbI,

OILICHUBATh KA4YeCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSL.

PerJIﬂTHBHbIe YHUBEpPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIHsIX, TPEOYIOUINX
JUIS peleHus (U3NYECKUX 3HaAHU;

OPUEHTHPOBATbCS B  Pa3IMUHBIX TMOAXOAAX MPUHATUS  pELICHUH
(MHOUBUAYaJIbHOE, NMPUHATHE PELIEHUS B TpyMNIE, NPUHATUE pPEIICHUN
TpYMIOH);

CaMOCTOSITENIEHO COCTaBJIATh AITOPUTM pelIeHus (PU3NUecKoi 3a1auu Win
IUIaHa MCCIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPEAJIaraéMble BApUaHThI PEIICHU;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CaMOKOHTpOJIL, AMOIMOHAJILHbIN UHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIIEHKY CUTYaIlMH U IpeaJiaraTh IJiaH €€ U3MECHECHHUS;
OOBSACHATh TPUYUHBI  JTOCTIKCHHSI  (HEJIOCTHMXKEHHUsSI) Ppe3yibTaToB
NESTEIHLHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHUCJE B XOJ BBIOJHEHUS
(GU3UYECKOr0  HCCIEOBaHMS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEHCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKILIUX TPYIHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYToro 4ejoBeKa B XOJE CIOopa WU JUCKYCCHUU
Ha HAy4YHYIO TEMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYroro;
MpU3HABATH CBOE MPABO HA OIMIMOKY MPHU perieHuH GU3NIECKUX 3a]1a4 WU
B YTBEPKJCHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



HPEJMETHBIE PE3YJIBTATDBI

K koHIity o0yuenust B 7 Kjacce IpeMEeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOTDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOITUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHA: (PU3WYECKHE W  XUMHYECKHE  SIBICHMS,
HaOJI0IeHUE, HKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHUE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, PaBHOACHCTBYIOIIAS
cwia,  jgedopmauus  (yopyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOLIAIOIIUECS COCYBI;

pasnuuath sBieHUs (qudQy3us, TEIIOBOE IBMKCHHE YaCTHIl BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMMOJICHCTBHE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBIO
BpallleHus, Iepeada JaBaeHus TBEPIIMU TeJIaMH, )KUJKOCTSIMHU U ra3aMu,
atMoc(epHOE JaBJC€HHE, IJIaBaHUE TeEJ, MPEBpAILlEHUs MEXaHUYEeCKON
SHEPryur) MO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OINBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacrno3HaBaThb NPOSBJICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUHA B
OKpYy’)XaloIlleM MHpE, B TOM uHCiE (PU3UUECKHUE SBICHUS B MPUPOJE:
OpUMEPBl ABWXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B >KUBOM M HEXHUBOU
NpUpPOAE, ACUCTBUE CHIBI TPEHUS B MPUPOAE W TEXHUKE, BIHSIHHUE
aTMoc(epHOTo JIaBJICHHs Ha >KUBOW OpraHW3M, IUIaBaHUE PBIO, pblYyard B
TEJIe YEJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICJISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBICHUI;
ONKCHIBATh U3YYECHHBIE CBOMCTBA T€l U (PU3UUECKHUE SBJICHUS, UCIIONIb3YS
(du3nyeckue BeaIuunHbl (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMS], Ty Th,
CKOPOCTb, CPEIHSS CKOPOCTb, CHJIa YNPYTOCTH, CHJIA TSKECTH, BEC TEla,
cwia TpeHus, JaBieHue (TBEPAOro  Tena, KUJIKOCTH, Tasa),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEUO CHJIBL,
MOMEHT CHWJIBI, KOA(D(PHUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB,
KMUHETHYECKasT U TNOTCHLMAJIbHASI SHEPrus), NpU OMHCAHUM MPABUIBHO
TPaKTOBAaTh  (PU3UYECKUI  CMBICT  HCHOIB3YeMBIX  BEIMYWH, UX
0003HAUYECHUA U EOUHULBl (U3NYECKUX BEIUYMH, HAXOJIUTH (POPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYUHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH rpa KU N3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBWila CIOKEHUs cuil (BAOJb OJHOM mpsmMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHs phlyara (0y10ka),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKUE SBICHMSI, IIPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 -2
JOTHYECKHX IIAaroB ¢ OMOpo Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJIICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3amadyd B 1—2 JEHCTBHA, MCHOJIB3YysS 3aKOHBl U
(dopMyIibl, CBSI3bIBAIOLINE (DU3MUECKHE BEIMYUHBI: Ha OCHOBE aHaIu3a
YCIJIOBHS 3a/1a4y 3allUChIBATh KPAaTKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYUHBI B (DOPMYJIBI M MPOBOJIUTH PACUYETHI, HAXOAWUTH CIPABOYHBIE
JaHHBIE, HEOOXOANMBIE JJIsl PEIICHUs 3a/ad, OICHUBATh PEaTUCTHYHOCTD
NOJTy4YEeHHOU (pU3MUECKON BEIUUUHBI,

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU [MOMOUIH
(U3HYECKUX METOJOB, B OMMCAHUU UCCIIEI0BAHUS BBIIEIATH ITPOBEPSIEMOE
npeanonoxkeHue  (TUIoTesy),  pa3inyaTh W MHTEPIPETUPOBATH
NOJIyYEHHBIH pe3ynibTaT, HAaXOJUTh OLIMOKM B XOJAE OIbITa, J€1aTh
BBIBOJIBI I10 €T0 Pe3yJIbTaTaM;

IOPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUM WIH
(du3HUeCcKuX CBONCTB TEN: dbopMynupoBaTh IIPOBEPSEMBIE
IPEINON0KEHNs, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BaHHUS,
3aMUCHIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATD MpPSMBIE H3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAcChl Tea,
0o0b€Ma, CcHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX U
UppPOBBIX MPHOOPOB, 3aNMUCHIBATH IOKa3aHUA MPHOOPOB C YUYETOM
3aJ1aHHON a0COJIOTHOM MOTPENTHOCTH U3MEPEHUIA;

IPOBOJIUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIpYro € HCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABIKYLIETOCS TeJa OT BPEMEHM [JBWKCHHUS TEJd, CHJIBI
TPEHUS CKOJBKEHHUS OT Beca Tesa, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAU COIPUKOCHOBEHUS TEN, CUIIBI
YOPYTOCTH OT YAJUHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YacCTH Teja M OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ma, OT TIIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IUTaBaHUS TE€J, YCIOBUW paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4E€OHOTO HCCIEAOBaHUS, COOUpaTh YCTaHOBKY U
BBINOJIHATh M3MEPEHUS, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3WYECKHUX BEJIMYMH B BHJIE



NPEAJIOKEHHBIX TaONMUIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCIICJIOBAHNS,

MIPOBOJIUTH KOCBEHHBIE H3MEpEHUsS (U3UYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA KHUJKOCTH M TBEPAOrO Tela, CUJIAa TPEHHUS CKOJBXKECHHS,
JABJICHUE  BO3JyXa, BbITAJIKUBAIONIAs  CWUJia, JICWCTBYIOIIAs  Ha
NOTPYKEHHOE B KHUIKOCTh TeNO, KOA(D(UIIMEHT TMOJIe3HOTO AEHUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TNPEII0KCHHOW WHCTPYKIIUU: TIPH
BBIMIOJTHEHUH HW3MEPEHU cOoOHUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOmr0/1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH NP paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM,;

yKa3bIBaTh MPUHINAIBI ACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOLIUECS COCYIbI, OapoMeTp,
phIuar, MOJBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepu30BaTh TMPUHIMNBI  JCHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OMNHCAaHUA (B TOM YHCIE:
NOJIINITHAKN, YCTPOWCTBO BOJAOIPOBOJAA, THUIAPABIWYECKUN  TIpecc,
MaHOMETP, BBICOTOMED, TTOPIITHEBOI HACOC, APEOMETP), UCTIOJIb3Ys 3HAHUS
0 cBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  NpUMEpPHl  (HAXOAWTh  WH(MOpPMAIMIO O  TPHUMEpax)
NPaKTHYECKOTO HWCIONIB30BaHUs (PU3MUECKUX 3HAHWW B TOBCEAHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpH oOpalieHu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsSI 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KAIOIICH Cpejie;

OCYIIECTBJISATh OTOOpP HWCTOYHWKOB wH(popManuu B VHTepHeTe B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOITUXCSI
3HAHUM © TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJIEISAThH
uH(GOPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TP BBITIOJIHCHHH YUEOHBIX 3aJaHUN HAYyYIHO-TIOMYJISIPHYIO
JUTEPaTypy  (PU3NYECKOTO  COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu IHTEpHET, BiiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHPOPMAIIUHU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIUU (PUINYECKOTO COIECPKAHUS, B TOM
yuclie MyOJIMYHO JieJaTh KpaTKUE COOOIIEHUsS O pe3yjbTaTax IMPOEKTOB
WIK y4eOHBIX MCCIENOBAHUN, MPU HTOM TIPAMOTHO HCIOJIb30BaTh



W3YYCHHBI TIOHATUMHBIMA ammapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTAIUEH;

IpPU BBHIMIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUU pacrpeessiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJadyaMu,
CIICIUTHh 3a BBINIOJHEHHEM IIaHa JCUCTBHM, aJeKBaTHO OIICHUBATH
COOCTBEHHBIA  BKJaJ B  JEATEIbHOCTh  TIPYMIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K kxonIy 00yuenus B 8 Kjiacce mpeIMeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BATh MOHATHS: MacCa U pa3MePbl MOJIEKYJI, TEIJIOBOE ABHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIC COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
amMmop(HbIe TeJa, HACHIIICHHBIH W HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO31yXa, TEMIleparypa, BHYTPEHHSS DSHEPrUs, TEIJIOBOM JBUIaTElNb,
AJIEMEHTAPHBIN SJICKTPUYECKUAN 3apsijl, SJICKTPUUYECKOE T0JI€, MPOBOIHUKHU
U JTURJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pazinuath SABJICHUS (TEIUIOBOE paCUIMPEHUE M CXKaTHe, TeIionepesaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIIWUISAPHBIC SIBJICHHS, UCIIAPECHUE,
KOHJICHCAIIUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpAEBaHHUE), KHUIIEHUE,
Terionepeaaya (TETI0MPOBOHOCTD, KOHBEKIIHS, H3JIyYeHHUe),
AJICKTpHU3ALUA TEJI, B3aUMOJCHUCTBUE 3aPSJ0B, JCUCTBUS JIEKTPUUECCKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCUCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO MOJsl HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAS UHAYKIIKS)
[0 OIMCAHUI0 HX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBICHWE W3YYEHHBIX (U3WUECKUX SBICHUUA B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (U3UYCCKHE SBICHUS B TPHUPOJIC:
MIOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupojse, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opr3bI, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, DJICKTPHUCCKHUEC
siBJICHUsL B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiiu, Jpedd MOIOCOB, POJIb MAarHUTHOTO TOJA JJis KU3HU Ha
3emJie, OJISIPHOE CUSHHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a]a4y B
y4eOHYI0, BBIJICNIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UUECKHUX
SIBIICHMI;

OMUCHIBATh U3y4YEHHBIE CBOMCTBA Te U (DU3UUYECKHUE SIBJICHUSI, UCIIOJIB3YS
bu3uYeCKre BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTHsI, KOJIUIECTBO
TEIUIOThI, YJEJbHAsA TEIUIOEMKOCTh BEIIECTBA, YyJAEJIbHAA TEIJIOTa
IJIaBJICHUS, YJAENbHAs TeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(PPUIIMEHT TOJE3HOTO JEWUCTBHS TEIUIOBOM



MalIuHbl, OTHOCHUTEJIbHAs BJIAXKHOCTb BO3JYyXa, JJIEKTPUUYECKHN 3apsf,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHBIIEHUE IIPOBOJIHUKA,
yIeIbHOE  COMpOTHUBIEHWE  BeImIecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOrO0  TOKa), TpU OMNMCAHUM TPaBWIBHO  TPAKTOBATH
(u3NYEeCKUl CMBICT HCIOJb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IUHUIIbI
¢u3NYECKUX BEIWYMH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLINE JTaHHYIO
$U3NYECKyI0 BETUYMHY C JAPYTUMHU BEIUYHMHAMU, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SBJICHHUS U IPOLECCHI,
UICIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYIAPHO-KMHETUUYECKON TEOpUHU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULUN MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHMs 3apsa, 3akoH OMma 175 yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUHM, IMPU OTOM JAaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €0 MATEMaTUYECKOE
BBIPAJKEHUE;

OOBACHATH (PU3MUECKUE NPOLECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JOru4ecKux
[IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MYECKUX SIBICHMI,
(U3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

peuarb pacu€THblE 3amadud B 2—3 JEUCTBUS, WCIOJB3YS 3aKOHBI H
dbopMyIbl, CBsI3BIBAIONINE (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBHSI 3aJlayd 3alUChIBaTh KPATKOE YCIIOBHE, BBIBIATH HEIOCTATOK
JaHHBIX JUISl pelIeHs 3aJadd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXonUMbIEe Ui €€ pelleHHs, MPOBOAMTH PAacYEThl U CpPaBHUBATH
NOJIyYeHHOE 3HaUY€HHUE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU [OMOUIH
(U3NYECKUX METOJIOB, MCIIONb3Yysl OMNHCAHHME HCCIIEOBaHMS, BBLACIATH
IIPOBEPSEMOE  MPEAINOJIOKEHUE, OLECHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEIEHUS UCCIIEIOBAHUS, AENATh BBIBOJBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(¢u3nyecKux CBOMCTB TeJ (KAMWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYUYCHHH OT LBETa H3Iydaromieil (MOrJIonaroiieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTU U
VIO €€ IIOBEPXHOCTH, OJJIEKTpHU3alUsg Tel W B3aUMOJEUCTBUE
IEKTPUYECKUX  3apsAJl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YaJIM3alMsl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHS
MAarHuTHOTO TOJII HA NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,



CBOMCTBA DJIGKTPOJIBUTATENII IOCTOSHHOTO TOKa): (OpMYJIHPOBAThH
MpOBEPsiIEMbIE MPEINOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000pyI0BaHUS, OTIMCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIHI;
BBIMIOJIHATh ~ NPSIMbIE  WM3MEPEHHUSI  TEeMIEpaTypbl, OTHOCUTEIHHOMH
BJIAKHOCTH BO3JyXa, CHJIbI TOKa, HAMNpPsDKEHUS C MCIOJIb30BAaHUEM
AaHAJIOTOBBIX TPHOOPOB M JATYMKOB (HM3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yAbTaThl U3MEPECHHUM ¢ YIETOM 3aTaHHON aOCOIOTHON MOTPEITHOCTH;
MIPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3WUYECKON BEIIMUUHBI OT
JIPYrol ¢  HCIOJb30BAaHUEM TNPSAMBIX  H3MEpPEHUN  (3aBHCHMOCTH
COINPOTHUBIICHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJA ITONEPEYHOrO
CEUCHMS U YAECIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA,
WIyHIEro 4epe3 MNPOBOAHUK, OT HaNpsHKEHHUST Ha  MOPOBOJHUKE,
WCCIIEIOBAHUE TOCJIENOBATEIIFHOTO W  MApajyIeIbHOTO COCAUHECHUH
IIPOBOJIHUKOB): IUJIAHUPOBATh MCCJICAOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJTHATh H3MEPEHUsA, CICAYs MPeI0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCUMOCTH B BHJIE TaOMWIlT W TpauKOB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTAaTaM MCCIEI0BAHMS,

IIPOBOJINTh KOCBEHHBIE H3MEPEHUS (PU3MUYECKUX BEIUYMH (yAcIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONMPOTHBJIICHHWE IIPOBOJAHUKA, padoTa W
MOIITHOCTh D3JIEKTPHUYECKOTO TOKA): IUIAaHUPOBATh H3MEPEHHS, COOMpaTh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEIJIOKECHHON HUHCTPYKIUU, U
BBIYHCIISITH 3HAUCHUE BEJIMUMHBI;

co0JIroaTh MpaBHUIa TEXHUKU 0€30IaCHOCTH MPU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu30BaTh TMPUHIMIBLI  JACHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMNUCaHHUS (B TOM YMHCIIE:
CHCTEeMa OTOIUICHHUS JOMOB, THTPOMETp, IapoBas TypOHWHA, aMIIEpMETp,
BOJIbTMETpP, CYETUHUK DICKTPUYECKOM SHEPTUH, 3JICKTPOOCBETUTEIIBbHBIE
puOOPHI, HArPEBATEIbHBIE AIEKTPOIIPHUOOPHI (PUMEPHI), MIEKTPHUSCKHUEC
MpeAOXPAaHUTEIHU, SJIEKTPOMArHUT, JIEKTPOJIBUTAaTEb TOCTOSSHHOTO TOKA),
WCIIOJIB3YsI 3HAHHS O CBOMCTBAaX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIIbHBIC
npuOOpel 1O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOII, PEOCTaT), COCTaBJISITh CXEMbI JJICKTPUUYCCKUX
LENEH C MOCIEIOBATEIILHBIM U MAPAUICIBHBIM COEJUHEHUEM 3JIEMEHTOB,
pasynyasi yCJIOBHBIE 0003HAYEHHUS SJIEMEHTOB JICKTPUUCCKHX 1ICTICH;



OPUBOJAUTH  MpUMEpPbl  (HAXOAUTH  HHGPOPMALMIO O  [pUMEpax)
MPAaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU JJ1s obecriedeHusi 0€30MacHOCTU MPH OOpaIeHUH C MPUOOpamMu |
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY KaIOLIEH cpee;

OCYIIECTBIISATh TMOWCK HMHPOpMAuu (U3UUYECKOTO COJEp)KaHUS B
WNuTepHeTre, Ha OCHOBE HWMEIONIMXCA 3HAHUH H TYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOPMAIUIO, KOTOPAS
SBJISIETCS] IPOTUBOPEUYUBOM WIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJHEHUN Y4YE€OHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
auTepaTypy  (PHU3MYECKOro  COACpIKAaHHs, CIPAaBOYHBIE MaTEpPUAIIbI,
pecypcsl cetn MHTEpHET, BiajeTh npuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeobpazoBaHusi HHPOPMAIIUHU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
0000masi uHOpPMAIUMI0O U3 HECKOJIBKUX MCTOYHUKOB (HU3HUECKOTO
CONlep)KaHusi, B TOM 4YHWCJIE MyOJUYHO TIPEACTABIATH PE3yJIbTaThl
MPOEKTHOW WJIM HCCIIEeNOBATENIbCKON AEATEIbHOCTH, MPU 3TOM TPAMOTHO
UCIOJIb30BaTh M3YyYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COTIPOBOXAATh BHICTYIIJICHUE MTPE3EHTAIIUEH;

IOPU BBIIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAHUM (PU3UUECKUX
MPOIIECCOB pACTpeAeiTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICTUTH 3a BBHIMOJHEHUEM IUTaHA JCHCTBHUIA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIN BKJIaa B
JeSITeNIbHOCTD TPYIIIBL, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3periarh KOH(DIUKTHI.

K konIy o0yuenus B 9 kjacce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIBLHOCTh MEXaHWYECKOrO NBIKEHUS, Achopmanus
(ympyrasi, macThyeckasi), TpEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpPy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEJIO,
HEHTP TSHKECTU TBEPJOTO Telia, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(PA3BYK M YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalTbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS W TOTJIONICHMs, anbda, 0eTa- U raMMa-u3ITyqIeHHS,
W30TOIIbI, SIAEPHAsl SHEPTETUKA;

paznuyaTh SIBJICHHUS (paBHOMEPHOE U HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JBWKEHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEMHOE [BM)KEHUE, CBOOOIHOE
NaJIeHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TEJl, pEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUsA), PE30HAHC, BOJHOBOE ABUKEHHUE, OTPAKECHUE
3BYKa, NPSIMOJIMHEWHOE pacHpOCTPaHEHHUE, OTPAKEHUE M IPEIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jIOKEeHHE OeI0ro CBeTa B
CHEKTp M CJIOXKEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIEKTpa
U3ITYYEHHUs]) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacrno3HaBaTh INPOSIBJICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUH B
OKpy)XaroleM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE:
NPWINUBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUSA B MPHUPOJAE, OMOJIOrMUECKOe AECUCTBUE BUIUMOTO,
yIbTPapHUOJIETOBOIO M PEHTIC€HOBCKOI'O M3JIy4YEHHH, €CTECTBEHHBIM
PaANOAKTUBHBIA (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3IyYEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJUOAKTUBHBIX W3IYyYEHUH Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM MEPEBOAMTH NPAKTUUYECKYIO 3a/Jauyy B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (U3NYECKUX
SIBIICHUM;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€J U (PU3UUECKHUE SBJICHUS, UCIIONIb3YS
(¢u3nueckue BeIWYUHBI (CpEIHSAsI W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPABHOMEPHOM JIBIDKCHHM, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CHJAa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CcBOOOMHOTO TAJCHMs, BEC Tela, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MexaHu4eckass padoTa M MOIIHOCTb, NOTEHLMANIbHAs SHEpPrus Tena,
HOJHATOrO HAJl MOBEPXHOCTHIO 3E€MJIM, MOTCHIMAIBbHAS DHEPTUS CKATOU
IPY>KUHBI, KHHETHYECKAas SHEPrus, IOJHAs1 MEXaHW4YECKas DSHEpIus,
NEPHUOJ M YacToTa KoJIeOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb NPEJIOMIICHUS CPENbl), IPU OMHUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIOJIB3YEMBIX BEIUYHH,
0003HAUYEHUA W EIUHULBl (U3NYECKUX BEIUYMH, HAXOJIUTH (POPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH rpa KU N3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHLIMUI CYNEPIO3ULIHA CHWJI, IPUHLUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKk0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUSA U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOIO U MACCOBOTO YMCEN



OpU SACPHBIX PEAKIUIX, HPU 3TOM JaBaTh CIOBECHYHO (OPMYJIUPOBKY
3aKOHA M 3alMChIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKUE NPOLECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIITH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—3 U3Yy4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amaud  (omMparolmuyecs Ha cucteMy U3 23
ypaBHEHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBL: HA OCHOBE aHAIM3a YCJIOBHUS 33Ja4d 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE ISl PEIICHHS, TPOBOAUTH PACUEThl U
OLICHMBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HA4YCHHUA (PHU3UUIECKOU
BEJINYMHBL;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU [MOMOUIH
(U3HUECKUX METOAOB, HCIONb3YS ONHMCAHUE HCCIEIOBAaHUSA, BbBIICIATH
IPOBEPAEMOE NPEANOJOKEHNE, OLEHUBATh MPABHWIBHOCTh MOpAJKA
IIPOBEJICHHUST  UCCIICIOBAaHUs, JI€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB;

IOPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUM WIH
(Gu3MUecKUX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HprloToOHa, 3akoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTh NEPHOJA KOJEOAHHM NPy KUHHOTO
MasiTHHKa OT MAacChl TPy3a M JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTHb OT
aMILIUATYIbl MAJIbIX KOJIEOaHUM, MPSIMOJIIMHENHOE PACIIPOCTPAHEHUE CBETA,
pas3joxeHne Oeloro cBeTa B CIEKTP, U3YyYCHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie M CBOMCTB HW300pakKeHHsI TpeaMeTa B coOuparomen
JUH3€, HAOJMIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY W3 M30bITOUHOro Habopa
o0opynoBaHusl, ONHUCHIBATH XOJ  ONbITAa W  €ro  pe3yJbTaThl,
bopMyIIMpOBaTH BHIBOJII,

IPOBOJUTH MPU HEOOXOJUMOCTU CEPUI0 MPSAMBIX U3MEPEHUM, ONpeaessis
CpeHee 3HAYeHHE U3MEpPSIeMOM BEIMYMHBI ((POKYCHOE pacCTOSHHE
coOuparoieid JIMH3bl), OOOCHOBBIBATH BBIOOP CHoOcO0a H3MEPEHHUS
(u3MeputesnbHOro npudopa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TNPSMBIX HW3MEpPEHUH (3aBUCUMOCTh IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIB)KEHUHM 0€3 HayallbHOM CKOpOCTH, NEepuoja
KoJie0aHUIT MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTHU
yrila OTpa)K€HUs CBETa OT yIJla MaJeHUs U yIiia MpeJoMJIEHUS OT yria



NaJeHus): IUJIaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITEILHO COOUpAaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKuX BENWYWH B BUAE TaONHUIl M TpadUKOB, NE1aTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHus;

IPOBOJNUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH PpPAaBHOYCKOPECHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, XKECTKOCTb MPYKHUHBI, KOIPPUIUCHT
TPEHUS CKOJBKECHHSA, MEXaHWueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa  KoieOaHuM MaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOupamlleld JHMH3bL, PaJUOAKTUBHBIA  (OH):
IUTAaHUPOBATh HM3MEPEHUs, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJTHITh U3MEPEHHUS, CIEAys MPEITOKEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIE PE3YIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOJII0AaTh MpaBUiIa TEXHUKU O€30MacCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

pa3inuaTh OCHOBHBIC TPU3HAKK W3YYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuanbHas TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JI€Ib ATOMHOTO $]Ipa;

XapaKkTepu30BaTh TMPHUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAHUA (B TOM YHCIE:
CHUIOMETP, JATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, pPaKeTa,
9XOJIOT, OYKH, MEPUCKOI, (¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBICHHM W HeoOXxomumble (uzmueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB
OpU pPEUICHUH Yy4eOHO-TPAKTHUECKUX 3a/lad, ONTHUYECKHUE CXEMBI s
TIOCTPOCHUS N300paKEHHH B IMJIOCKOM 3€pKajie ¥ cOOUparomiei TuH3e;
OPUBOJAUTH  MpUMEpPbl  (HAXOAUTH  HHGPOPMALMIO O  [pUMeEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KHU3HU I obecriedeHusi 0€30MacHOCTU MPH OOpallleHHH ¢ MPUOOpamMu |
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY KaIOLIEH cpee;

OCYIIECTBIISATh MOMCK HMHPopManuu (U3NYECKOTO COJEp)KaHUs B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIIUPYSI MOMCKOBBIN 3a1Ipoc, HAXOAUTh



NYTU ONpPEAENICHUsI JOCTOBEPHOCTH IMOJIyYEHHON MHPOpPMAIMM Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTIOJIHUTEIIbHBIX NCTOYHUKOB;

UCIIOJIB30BaTh MPHU BBIIOJHEHUH YYEOHBIX 33JaHUI HAyYHO-TOIMMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro COAEpKaHMs, CIPAaBOYHbIE MaTEepHUalIbI,
pecypcesl cetu MHTEepHET, BiianeTh NpuéMaMyu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi HHGOPMAIIUHU U3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOINEHHS HAa OCHOBE
uH(pOpMaIIMM W3 HECKOJIbKUX MCTOYHUKOB (PU3NYECKOrO COJEp KAHMS,
nyOIMYHO MPECTABIATH PE3yIbTaThl MPOEKTHON WM UCCIEI0BATENbCKON
NEATEIIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  M3Y4YCHHBIU
NOHATUIHBIA anmapaT K3y4yaeMoro pasiena (U3HKA U CONPOBOXKAATH
BBICTYIUICHUE MpEe3eHTalMeil ¢ Y4YETOM OCOOEHHOCTEN ayauTOpUHU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHnoBaHme pa3iesioB U TeM (undposbie)
KonTpoabu IpakTnyeck
n/n MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
ble padoThI e padoThbl
pecypchl
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPY/KAKIIEr0 MUpPa
bubmuorexa [JOK
1.1 o - 2
HSHKA - Hayka o HpHpoae https://m.edsoo.ru/7f416194
1.2 DOu3nYeCKUe BEITUYNHBI 2 1 bubmotera [JOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO, ITO3HAHUS 2 1 bubmmotera [JOK
’ Y 8 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayasibHbIE CBeIEeHUSI 0 CTPOCHUM BellecTBA
bubmuoreka [JOK
2.1 C 1
TPOCHHE BeIECTBa https://m.edsoo.ru/7f416194
29 JIBMKeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bubmuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIC COCTOARMA Betiectna https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBukeHHe U B3aUMOeicTBHE TeJl
3.1 Mexannueckoe OBMKEHUE 3 Bubmorexa TOK
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

bubmuoreka [JOK
3.2 n 4 1
HEPHHA, Macea, TOTHOCTE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cra. Buaet cu 14 2 https://m.edsoo.1u/7f416194
Hroro no pasneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 [asnenue. [lepenaya nasinenus TBEpAbIMU 3 bubmmoreka [JOK
) TeJIaMH, KUJKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
JlaBIeHHE KHAKOCTH https://m.edsoo.1u/7f416194
bubmuoreka [JOK
4.3 ATmocdeproe rasienue 6 https://m.edsoo.1u/7f416194
44 JlericTBUE )KUJIKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bu6nuoreka [JOK
' B HUX TEJIO https://m.edsoo0.1u/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeprus
bubmuoreka [JOK
A P 1
> ab0Ta H MOILHOCTE 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 IT 1
> POCTHIE MEXATHIMET > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Mexantiriecias sHepris 4 ! https://m.eds00.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 12



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

8 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHuHe pa3/iesioB U TeM undpoBbie
Ne /i P KonTpoabn IpakTHYecK (mupp )
NMporpamMmMbl Bcero o0pa3oBaTe/IbHbIE
ble padoThI e padboThbl
pecypcsbl
Pa3pean 1. TerioBbIe IBJICHUSA
1.1 CtpoeHue ¥ CBOMCTBA BEIIECTBA 7 bubmmorexa [IOK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIUIOBBIC HPOLECChl https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DNEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmmorexa [JOK
' U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 ITocTOSIHHBIN TIEKTPUIECKUIN TOK 20 2 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarsuTHbI€ SIBJICHUS 6 1 1.5 hitps-//m.cdsoo.ru/ 74181 ce
bubmuoreka [JOK
2.4 4
DCKTPOMATHHTHAS HHJLYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 4 14.5



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

9 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHuHe pa3/iesioB U TeM undpoBbIe)
Ne /i P KonTpoabn IpakTHYecK (mupp
NMporpamMmMbl Bcero o0pa3oBaTe/IbHbIE
ble padoThI e padboThbl
pecypcsbl
Pa3gen 1. Mexannueckue siBJICHUSA
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCaHMS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BzanmopeiictBue Te 20 1 3
MMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHusl U BOJTHBI
2.1 MexaHHYeCKHE KOIcOaHus 7 3 bubmmotera [JOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHMHUCCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DiekTpoMarHuTHOE MoJjie U 3JIeKTPOMATHHUTHbIE BOJTHBI
31 DIIEKTPOMArHuTHOE TOJIe U 6 ) bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gea 4. CBeToBbI€ ABJICHUA



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

4.1 3aKOHbI paclpoOCTpPaHEHHUsI CBETA 6 2 bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4.2 JIuH3BI ¥ oNTHYECKUE PUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
43 Paznosxenune 6eoro cBera B CIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 15
Pazgen S. KBanTtoBbie siBJIeHUA
bubmuoreka [JOK
1 n 4 1
5 CITyCKaHUE U TOTJIOIIEHHE CBETa aTOMOM https://m.cdsoo.ru/7f41a4a6
bubmuoreka [JOK
32 CTpoenne aTOMHOTO spa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
>3 slnepHbie peaximu / ! https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nea 6. IloBTopuTe1bHO-0000111a101MIT MOAYJIB
6.1 [ToBTOpenue u 0600IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 102 27



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




IHOYPOYHOE INIAHUPOBAHUE

7 KJIACC
o
Ne Ne flara ONeKTpoHHbIe uudposble [leaTenbHOCTb
) Tema ypokKa obpasoBartesnbHble
ypoka | ypoka u3yueHus yuuTensa c yyeTtom
5 pecypcbl nporpammbil
Teme BOCNUTAHMUA
Paspen 1. ®usuka un eé ponb B NO3HAHUU OKpYrKatoLwero mupa (6 yacos)
1 1 Yt0 n3yuaer pusnka (§ 1) dopmmposaTtb
no3HasaTeNbHble
HekoTopble pusnyeckne TepmuHbl. MeTog Hay4yHoro
2 2 MHTepecbl B pasHbIX
nosHaHwusa (§ 2, 3)
npegmeTHbIX
3 3 dusnyeckne BennumnHbl. MsmepeHme GpUsnyeckux obnactax ¢ y4étom
BE/INYUH (§ 4) MHAMBUAYANbHbIX
MHTEpecos,
TOYHOCTb M MNOrPELIHOCTb U3MEPEHUIA o
4 4 OYHOCTb W MOFPELUHOCTb U3Mepe (§ 5) cnoco6HocTe,
NabopatopHaa pabota Ne 1 «OnpeaeneHune AOCTUHREHNN.
c 5 NoKasaHuii usmepuTesibHoro npubopa. Bubnnoteka LIOK
NabopatopHas paboTa Ne 2 «/M3mepeHune pasmepos https://m.edsoo.ru/ff09f72a
MasbIX Ten»
6 6 ®u3nKa u ee BNIMAHNE HaA Pa3BUTUE TEXHUKMK (§ 6)

Paspen 2. NepBoHavyanbHble CBegEeHUA O CTPOEHUM BellecTBa (5 yacos)



https://m.edsoo.ru/ff09f72a

CTtpoeHue BelecTsa. Monekynsbi (§ 7, 8).

Bubnnoteka LIOK

dopmmposaTtb

7 JTabopartopHasn pabota Ne 2 «/3mepeHune pasmepos i
parop ( P P ) P P https://m.edsoo.ru/ff09fe0a HaBbIKW HabnloaeHuiA,
MasibIx TeN» (4oNoAHUTENbHOE3aAaHME HaKOMNEHUA aKTos,
3 BpoyHoBcKoe asukeHune. Anddysmna B rasax, Bubnnoteka LIOK OCMBICNEHMA OnblTa B
KMAKOCTAX 1 TBEPApIX Tenax (§ 9, 10) https://m.edsoo.ru/ff0a013e | SCTECTBEHHOHAYHHON
" rYMaHUTapHOM
9 B3anMmHoe nputaAXKeHne 1 OTTaJIkuBaHUeE MOJIEeKYN (§ obnacrtax NO3HaHuA,
11) nccnenoBaTeIbCKoOM
AeATeNnbHOCTH.
ArperaTHble COCTOAHMA BellecTsa. Pasanune B
10 MONEKYIAPHOM CTPOEHUN TBEPAbIX TEJ, }KUAKOCTEN U
rasos (§ 12, 13)
11 O606L1eHMe no Teme «MepBoHaYanbHble CBEAEHUA O Bubnnoteka LIOK
CTPOEHUN BELLECTBa» https://m.edsoo.ru/ff0a0378
Paspen 3. ABuxKeHue u B3aumopgeincreme ten (21 vac)
1 MexaHuuyeckoe ABukeHne. PaBHOMepHoe 1 Bubnunoteka LOK dopmmnposaTb
HepaBHoMepHoe asukeHuve (§ 14, 15) https://m.edsoo.ru/ff0a05¢c6 | nosHasaTenbHble
MHTepecbl B pPasHbIX
Bubnnoteka LIOK
13 CkopocTb. EanHuLbI ckopoctu (§ 16) npegmeTHbIX
https://m.edsoo.ru/ff0a079c .
obnactax ¢ y4yétom
Bubnnoteka LOK WHANBUAYANbHBIX
14 Pacuet nytv 1 BpemeHu aguxkenua (§ 17)
https://m.edsoo.ru/ff0a0ae4 | NHTEPECOB,
cnocobHocTen,
15 MpamonuHeliHoe paBHOYCKOPEHHOE ABUMKEHUE. Bubnnoteka LIOK [OCTUKEHMNIA.

YckopeHue (§ 18)

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

5 Bubnmnoreka LLOK
16 NHepuma (§ 19) 4
https://m.edsoo.ru/ff0a0fee
17 6 B3saumogericteune Ten (§ 20)
7 Macca Tena. EauHuubl maccbl. U3mepeHne maccel
Bubnunoteka LOK
18 Tena Ha Becax (§ 21, 22). labopaTopHan paboTta Ne 3
https://m.edsoo.ru/ff0al23c
«M3mepeHne maccbl Tena»
19 8 MnoTHOCTb BelecTsa (§ 23)
9 NabopatopHaa pabota N2 4 «MamepeHne obbema
20 TBepAaoro Tena». JlabopatopHasa paborta Ne 5
«OnpegeneHve NAOTHOCTM TBEPAOrO TeNa»
271 10 PacueT maccbl U1 06bema Tena no ero NAoTHoOCTH (§
24)
29 11 PeweHwue 3aga4y no Temam «MexaHuyeckoe Bubnnoteka LOK
ABWKeHne», «Macca», «[1noTHOCTb BellecTsa» https://m.edsoo.ru/ff0a1778
12 Bubnunoteka LOK
23 Cwna. ABneHune TaroteHus. Cuna taxectun (§ 25, 26)
https://m.edsoo.ru/ff0a1502
13 Bubnunoteka LLOK
24 Cwna ynpyrocTu. 3akoH MyKa (§ 27) 4
https://m.edsoo.ru/ff0al8cc
55 14 CBA3b MeXAy CUI0MN TAXKECTU U Macco Tena. Bec Bubnnoteka LOK
Tena (§ 28) https://m.edsoo.ru/ff0a1778
26 15

Cuna TAXKecTn Ha Apyrux nnaHeTtax. Pusmnyeckme

Bubnnoteka LIOK

OpueHTnpoBatb B
0eATeIbHOCTH Ha
Hay4yHble 3HaHWA O
npupoze n obuiectse,

B3aMMOCBA3AX
yesoBeka C
NpPUPOAHOM "

coumanbHoOM cpenon.

Pa3BuMBaTb HaABbIKMK
MCNONb30BaHMA
pPa3NMYHbIX  CPeacTs
Nno3HaHus,
HAKOM/IEHNA 3HAHUN O
Mmupe (A3bIKOBaS,
YynTaTeNbCKan
KyNbTypa,
[eATeNbHOCTb B
MHGOpPMaLMOHHON,
undposoi cpeae).

dopmmpoBaTtb
HaBbIKM
HabnaeHUN,
HaKkonneHusa $GaKTos.,
OCMbICNEHMA ONbITA
B




XapaKTepUCTUKM naaHet (§ 29)

https://m.edsoo.ru/ff0ala70

eCcTecTBeHHOHay4yHo
M WU ryMmaHUTapHOM

16 NabopaTtopHas pabota Ne 6 «MccnegoBaHune cunbl
obnactax No3HaHuS,
27 ynpyroctu». AuHamomeTp (§ 30). JTabopaTopHasn .
pabota Ne 7 «[pagynpoBaHue Npy*KmHbl U NCCNEAOBATENIbCKO
n3MepeHune cun AUHaAMOMETPOM» AEATENBHOCTN.
58 17 CnoxeHune ABYyX CUA, HanpaBAeHHbIX N0 OAHOM Bubnnoteka LIOK
npamoii. PasHoaeicTeytouian cun (§ 31) https://m.edsoo.ru/ff0alb9c
18 Bubnunoteka LOK
29 Cuna TpeHus. TpeHune nokos (§ 32, 33)
https://m.edsoo.ru/ff0alcc8
19 TpeHue B npupoge un TexHuke (§ 34). labopaTtopHas
30 paboTa Ne 8 «MccnenoBaHWe 3aBUCMMOCTU CUATbI
TPEHMA CKObXKEHUA OT NJoWaan CONPUKOCHOBEHMA
TEN U NPUKMMAIOLLEN CUAbI»
20 PeweHue 3agay no Temam «Bec Tena»,
Bubnunoteka LOK
31 «l'padunueckoe nsobpaxkeHune cun», «Cunbi»,
. https://m.edsoo.ru/ff0alde0
«PaBHOAENCTBYIOLWLAN CUN»
32 21 KoHTposbHasa paboTa no Teme «/lBukeHue n
B3anMMoAencTBune Ten»
Paspen 4. laBneHune TBEpPAbIX TeN, }KUAKoOCTel 1 ra3os (21 yac)
1 bubnnoteka LLOK dopmmpoBaTtb
33 [asneHue. EauHuubl gasnenus (§ 35) 4 pMM1P
https://m.edsoo.ru/ff0a20a6 | no3HaBaTe/IbHbIE
MHTEepecbl B pPasHbIX
34 2 NasneHune rasa (§ 36)

Bubnunoteka LOK

npeameTHbIX



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

https://m.edsoo.ru/ff0a2376

35 3 Mepenayva gaBneHNA XKUAKOCTAMMU U ra3amun. 3aKoH Bubnnoteka LIOK
Mackans (§ 37) https://m.edsoo.ru/ff0a25b0
4 [aBneHue B XXMOKOCTU U rase, Bbi3aBaHHOE AelicTBUEM
Bubnnoteka LIOK
36 CUAbI TAXKECTU. PacyeT AaBneHuA XUAKOCTU Ha AHO U
https://m.edsoo.ru/ff0a2718
CTeHKu cocyaa (§ 38, 39)
37 5 PelweHune 3aga4 no teme «/laBneHue B X)XUAKOCTU U Bubnnoteka LIOK
rase. 3akoH Mackana» https://m.edsoo.ru/ff0a2826
6 Bubnmnoreka LLOK
38 Coobuiatoumecs cocyabl (§ 40) 4
https://m.edsoo.ru/ff0a2970
7 Bubnnoteka LIOK
39 Bec Bo3ayxa. ATmocdepHoe aasneHue (§ 41) 4
https://m.edsoo.ru/ff0a3136
40 8 N3mepeHue atmocdepHoro gasneHua. OnbIT
Toppuuennu (§ 42)
a1 9 bapomeTtp-aHepoua. ATmochepHoe aaBieHMe Ha Bubnnoteka LIOK
pa3NnyHbIX BbicoTax (§ 43) https://m.edsoo.ru/ff0a2b5a
10 . . Bubnnoteka LIOK
42 MaHomeTpbl. MopLIHEBOM XUAKOCTHbIN Hacoc (§ 44)
https://m.edsoo.ru/ff0a2b5a
11 Bubnnoteka LIOK
43 Mapasanyecknin npecc (§ 45) 4
https://m.edsoo.ru/ff0a2da8
44 12

Jenctene XUAKOCTM U ra3a Ha NOrpy*KEHHOE B HUX

Bubnnoteka LIOK

obnactax ¢ y4éTom
MHAMBUAYANbHbIX
WUHTEpecos,
crnocobHocTen,
[OCTUMKEHUM.

OpueHTnposatb B
0eATeNIbHOCTH Ha
HayyHble 3HaHMA O
npuposae n obuiectse,

B3aMMOCBA3AX
yenoseka C
NPUPOAHOM "

COLMANbHOW CpesioNn.

Pa3BmBaTb HaBbIKK
NCNONb30BaHMS
Pa3NMYHbIX  CPeacTs
No3HaHus,
HaKoM/eHUsA 3HaHWUI O
Mupe (a3bIKOBaS,
yuTaTeNbcKas
KynbTypa,
AeATeNbHOCTb B
MHGOPMaLMOHHON,
undposoi cpeae).

dopmmpoBaTtb




Teno (§ 46)

https://m.edsoo.ru/ff0a2fc4

13 Bubnnoteka LIOK
45 Apxumepnosa cuna (§ 47)
https://m.edsoo.ru/ff0a2fc4
14 NabopatopHas pabota N2 9 «/M3yueHue
46 BbITa/IKMBAIOLLEN CUJIbI, AENCTBYIOLWEN Ha
NOrpy»eHHOoEe B XXMAKOCTb TENO»
15 Bubnnoteka LIOK
a7 MnaBaHue Ten (§ 48) 4
https://m.edsoo.ru/ff0a3276
48 16 NabopaTtopHas paboTta Ne 10 «BbiAscHeHWe ycnoBui Bubnnoteka LIOK
naaBaHWA TeNa B }KUAKOCTUY https://m.edsoo.ru/ff0a33fc
49 17 PeweHune 3a0a4 no TeMam «ApxumeaoBa cuna», Bubnnoteka LIOK
«Ycnosua nnaBaHuUa Ten» https://m.edsoo.ru/ff0a3514
18 Bubnnoteka LIOK
50 MnasaHue cyaos. BosayxonnasaHue (§ 49)
https://m.edsoo.ru/ff0a3a96
19 PeweHue 3agay no Temam «lnasaHue cynoBs.
51 BosayxonnasaHue», «[asneHuve TBepaplx Ten,
KUAKOCTEM U ra3oB»
20 PeweHune 3apgay no tTemam «llnaBaHne cyaos.
A VA Bubnnoteka LIOK
52 BosayxonnasaHue», «[asneHve TBepablx Ten,
. https://m.edsoo.ru/ff0a3654
UIKOCTEN U razoB»
53 21 KoHTpo/ibHas paboTa no teme «[laBneHue TBEpAbIX

Ten, })KNOKOCTEN M ra3oB»

HaBbIKM
HabnoaeHUN,
HaKkonaeHnA GpaKTos.,
OCMbICNE€HMA ONbITa
B
€CTeCTBEHHOHAY4YHO
M WU rymaHuUTapHOM
061acTAX NO3HaHMA,
nccnenoBaTesIbCKOM
AEeATeNbHOCTU.



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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

Paspen 5. PaboTta n mowHOCTb. JHeprua (12 yacos)

Bubnunoteka LOK

54 MexaHu4yecKkas paboTa. EauHunubl pabotbl (§ 50)
https://m.edsoo.ru/ff0a3f82
Bubnunoteka LLOK
55 MowwHocTb. EgMHMLbI mowHocTHM (§ 51) 4
https://m.edsoo.ru/ff0a3f82
56 MpocTble mexaHmn3mbl. Pbiyar. PaBHoBecHe cua Ha
pbiyare (§ 52, 53)
57 MomeHT cunbl (§ 54)
Pbluaru B TexHuKe, 6bITY U npupoe (§ 55).
y 1 npupoae (§ 55) Bubnunoteka LOK
58 NabopaTtopHana pabota Ne 11 «BbisicHeHWe ycnosus
https://m.edsoo.ru/ff0a478e
paBHOBECUSA pblyara»
MprMMeHeHMe NpaBMAa PaBHOBECUSA pblyara K 610Ky.
59 PaBeHCTBO paboT Npu UCNOAb30BaHMM NPOCTbIX Bubnunoteka LOK
MeXaHM3MOB. «30/10TOE NPaBUIO» MexXaHUKK (§ 56, https://m.edsoo.ru/ff0a48a6
57)
60 PeweHue 3agay no Teme «Ycnosme paBHOBeCUA
pblyara»
KoaddunumneHT nonesHoro gencTema mexaHmsma (§
Bubnnoteka LIOK
61 58). NabopatopHas pabota Ne 12 «OnpeaeneHune
. https://m.edsoo.ru/ff0a4c48
KM HaknoHHOM NAOCKOCTU»
Bubnunoteka LLOK
62 MexaHuuyecKasn sHeprus (§ 59) 4

https://m.edsoo.ru/ff0a4252

dopmmpoBaTtb
nosHaBaTe/IbHble
MHTEpecbl B pPasHbIX
npeaMeTHbIX
obnactax ¢ y4éTom
MHAMBMAYANbHbIX
WMHTEpPECOoB,
cnocobHocTen,
OOCTUXKEHUN.

OpueHTnposatb B
0eATeIbHOCTH Ha
Hay4yHble 3HaHWA O
npupoze n obuiectse,

B3aMMOCBA3AX
yesoBekKa C
NpPUPOAHO n

coumanbHom cpenon.

dopmmpoBaTtb
HaBbIKM
HabnaeHUN,
HaKkonaeHnA GpaKTos.,
OCMbICNIEHMA ONbITA
B
€CTeCTBEHHOHAY4YHO



https://m.edsoo.ru/ff0a3f82

63 10 MpeBpalleHne mexaHNYecKoi sHeprum ogHOro B1Maa Bubnnoteka LIOK

B Apyro# (§ 60) https://m.edsoo.ru/ff0a4360
64 11 PeweHune 3agay no teme «PaboTa, MOLHOCTD,

3Heprua»
65 12 KoHTposbHana paboTa Ne 4 no Teme «PaboTa u

MOLLHOCTb. JHeprmna»

M U rTYyMaHUTapHOM
obnactax No3HaHuSA,
nccnenoBaTeIbCKOM
DEATENBHOCTW.

Pe3seps (3 yaca)

1 Bubnnoteka LIOK
66 MNosTOpeHUue
https://m.edsoo.ru/ff0a4ee6
2 bub OK
67 MNosTOpeHUe ubnnoteka L
https://m.edsoo.ru/ff0a4ffe
68 3 MpomerkyTouHas aTTecrtauma B 1.4. BIP



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

8 KVIACC

Ne Ne a ONeKTPOHHbIe LdpoBble JDeatrenbHocTb
o ata
Tema ypoka obpasoBartenbHble yuuTena c yuetom
YPOKa | ypoKa u3y4yeHusn
pecypcbl nporpammbl
° BOCNUTAHUA
Teme
Paspen 1. Tennosble aBneHus (28 uacos)
1 1 OcHoOBHble NONOXKEHMNA MOSIEKYNAPHO- Bubnnoteka LIOK dopmmposaTtb
KMHETUYECKOWN TeOpUN CTPOEeHUSA BellecTBa (§ 1) https://m.edsoo.ru/ff0a5256 | no3HasaTe/ibHble
MHTEpPECbl B pPasHbIX
2 2 ArperaTHble cocToAHMA BewecTsa (§ 2) NPeAMETHBIX
3 3 CmaumBaHue. KanunnapHsbie asneHus (§ 3) bubamoreka LIOK cbracax ¢ yu€ron
' P https://m.edsoo.ru/ff0a540e | WHANBUAYANbHbBIX
WHTEepecos,
4 4 Temnepatypa. BHyTpeHHAs sHeprua (§ 4, 5) cnocobHocTen,
AOCTUKEHUN.
5 bubnnoteka LLOK
5 Cnocobbl U3MeHeHMA BHYTPeHHel aHeprum (§ 6) H
https://m.edsoo.ru/ff0a5800 OpueHTHpoBaTb B
AeATeNbHOCTH Ha
6 Bubnnoteka LIOK
6 Buapl Tennonepegaun. TensonpoBoaHOCTb (§ 7) Hay4Hble 3HaHMA O
https://m.edsoo.ru/ff0a5530
npupoge n obuiectse,
7 7 Buabl Tennonepeaaun. Konsekuua. Msanyyenue (§ Bubnmoteka LOK B3aMOCBA3AX
8,9) https://m.edsoo.ru/ff0a5a26 | HE/10BEKa c



https://m.edsoo.ru/ff0a5256

8 8 Konnuyectso tennotbl. EAMHMUbLI KONIMYEcCTBa
Tennotbl (§ 10)
9 bubnnoteka LLOK
9 YaenbHaa TennoemKkoctb (§ 11) H
https://m.edsoo.ru/ff0a5c60
10 10 PacueT Konn4yecTsa TenoThl. YpaBHeHMEe bubnumoteka LLOK
Tennosoro 6anaHca (§ 12) https://m.edsoo.ru/ff0a6412
11 JNlabopatopHana pabota Ne 1 «M3yyeHue
o bubnmoteka LLOK
11 YCTPOMCTBA KasopumeTpay. JlabopaTopHas
https://m.edsoo.ru/ff0a65c0
paboTta Ne 2 «M3yyeHmne npouecca TennoobmeHa»
12 12 NabopaTtopHana pabota Ne 3 «M3mepeHue Bubnmoteka LOK
YAENbHOM TENJIOEMKOCTHM BELLECTBAY https://m.edsoo.ru/ff0a6976
13 13 dHeprua Tonnmea. YaenbHas Tensiota cropaHusa (§ Bubnnoteka LIOK
13) https://m.edsoo.ru/ff0a7088
14 14 3aKOH COXpaHEeHUA 1 NpeBpaLLeHnNAa IHeprn B bubnnoteka LLOK
MeXaHMYeCcKnX 1 TennoBbIx npoueccax (§ 14) https://m.edsoo.ru/ff0a6a98
15 15 KoHTposibHas paboTa no teme «Tennosble
ABJIEHUNAY
16 Bubnnoteka LIOK
16 MnasneHune n otBepaesaHue (§ 15) 4
https://m.edsoo.ru/ff0a6bb0
17 17 FpaduK NaaBAeHWUA U OTBEPAEBAHNA Bubnnoreka LIOK

KPUCTannanyeckux Ten. YaenbHaAa Tennota

https://m.edsoo.ru/ff0a7b5a

NPUPOAHOM "
COLUManbHOM cpeson.

Pa3BmBaTb HaBbIKK
MCNONb30BaHMA
Pa3NINYHbIX  CPeacTs
No3HaHus,
HaKon/aeHns 3HaHuM
0 mupe (A3blKoBas,
YyuTaTeNbCKanA
KynbTypa,
AeATEeNbHOCTb B
MHOOPMALMOHHOM,
undpoBoii cpeae).

dopmumposaTtb
HaBbIKK
HabnoaeHUN,
HakoneHnA GpaKTos.,
OCMbIC/IEHMA ONbITa
B
€CTeCTBEHHOHAY4YHO
M WU ryMaHUTapHOM
0b6n1acTAX No3HaHuA,
nccnenoBaTeNbCKoM
AEeATeNbHOCTU.



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

nnasneHus (§ 16, 17)

18 Bubnmoteka LIOK
18 PeweHwne 3agau
https://m.edsoo.ru/ff0a71d2
19 19 NcnapeHune. HacbIlWEHHbIN U HEHACBILWLEHHbIN Nap Bubnnoteka LIOK
(§ 18) https://m.edsoo.ru/ff0a72fe
20 MNornouwieHmne sHeprnm Npmn UCNapeHnn XNOKOCTU.
Bubnmoteka LIOK
20 BblaeneHue sHeprum npu KoHgeHcauum napa (§
https://m.edsoo.ru/ff0a740c
19)
21 BnarkHocTb Bo3gyxa. Cnocobbl onpeaeneHms
1 BNa*KHocTM Bo3ayxa (§ 20). labopaTopHan paboTa Bubnmoteka LOK
Ne 4 «M3mepeHne OTHOCUTENbHOM BNAXKHOCTH https://m.edsoo.ru/ff0a786¢c
BO34yXa»
22 bubnnoteka LLOK
22 Kunenwne (§ 21) H
https://m.edsoo.ru/ff0a7628
23 23 YaenbHaa TennoTta napoobpasosaHua (§ 22)
24 24 PeweHwne 3agau
25 bubnumoteka LLOK
25 PaboTa rasa v napa npu pacwmpeHuu. (§ 23
panpvp P (523) https://m.edsoo.ru/ff0a7c7c
26 26 [BuraTtenb BHyTpPeHHero cropaHus (§ 24)
27 27

MapoBasa TypbuHa. KMNA Tennosoro gsuratens (§

Bubnmoteka LOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

25, 26) https://m.edsoo.ru/ff0a83f2
)8 28 KoHTponbHas paboTa no Teme «M3meHeHUe bubnumoteka LLOK
arperaTHbIX COCTOSIHWUI BeLLecTBa» https://m.edsoo.ru/ff0a86ae
Paspen 2. dneKkTpuyeckue u marHuTHbole asneHusa (38 yacos)
29 1 dNeKTpmnsauma Ten Npu CONPUKOCHOBEHUM. dopmmposaTtb
B3anmogpencTeme 3apaxkeHHbIx Ten (§ 27) Nno3HaBaTe/ibHble
WHTepecbl B pPa3HbIX
2 dneKtpockon. [NpoBOAHMKN U HENPOBOAHUKMN
30 npegmeTHbIX
aneKkTpuyecTaa (§ 28) .
obnactax c y4yétom
3 Bubnmoteka LOK NHANBUAYANBbHBIX
31 3akoH KynoHa. dnekTtpuyeckoe none (§ 29
Y P ( ) https://m.edsoo.ru/ff0ag87e4 | WHTEPECOB,
cnocobHocTel,
32 4 JennmocTb 3INeKTPMYECKOro 3apaaa. DNEeKTPOH. Bubnnoteka LIOK [OCTUMKEHUN.
CtpoeHune atoma (§ 30, 31) https://m.edsoo.ru/ff0a8a0a
OpueHTnpoBaTb B
33 5 Ob6bACHEHME 3NEKTPUYECKUX ABNEHUN. 3aKOH 0eATeNnbHOCTH Ha
COXpaHeHWs aneKkTpuyeckoro 3apaaa (§ 32) Hay4yHble 3HaHWA O
npupoge n obuiectse,
TaTUYecK KTpuyect ro yyet u
34 6 CraTnyeckoe aNeKTpMYecTBo, ero y4ye Bubnnoteka LIOK B33aUMOCBA3AX
NCno/sib3oBaHMe B ObITy 1 TexHuKe (§ 33) https://m.edsoo.ru/ff0a8ef6
yenoseka c
35 7 INIEKTPUYECKNM TOK. MCTOYHUKKN INEKTPUYECKOTO bubnnoteka LLOK fp1poAHoN "
ToKa (§ 34) https://m.edsoo.ru/ff0a90cc | COLMANLHOM CPEAON.
PassuBaTb HaBbIKK
8 DNeKTpMYecKan Lenb 1 ee COCTaBHble YacTy. bubnumoteka LLOK
36 MCNONb30BaHMA

dneKkTpUYecKmin Tok B meTtannax (§ 35, 36)

https://m.edsoo.ru/ff0a95a4



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

Bubnnoteka LIOK

37 eNCTBUNA 3NEKTPMYECKOro TOKa (§ 37
A P (837) https://m.edsoo.ru/ff0a96b2
38 10 Cuna ToKa. M3amepeHune cunbl Toka (§ 38)
11 JNlabopatopHana pabota Ne 5 «Cbopka
. Bubnnoteka LLOK
39 3/IEKTPMYECKOM LLenu N nsmepeHue CMabl TOKa B
https://m.edsoo.ru/ff0a9838
€€ Pas3IMYHbIX y4acTKax»
40 12 dneKTpuyeckoe HanpaxkeHune. amepeHne
HanpsaxeHus (§ 39)
13 NabopaTtopHas paboTta Ne 6 «M3mepeHune
Bubnmoteka LOK
41 HaNPAeHUA Ha Pa3NYHbIX y4acTKax
. . https://m.edsoo.ru/ff0a8bd6
nocneaoBaTe/ibHOM 3/1EKTPUYECKOM LLenn»
42 14 DneKTpruyeckoe ConpoTmBaeHNEe NPOBOLHUKOB. Bubnnoteka LIOK
3akoH Oma gna o4HOPOAHOrO yyacTKa uenu (§ 40) https://m.edsoo.ru/ff0a9el14
43 15 PacyeTt conpoTuBieHMA NPOBOAHMKA. YaenbHoe bubnnoteka LLOK
conpoTusneHue (§ 41) https://m.edsoo.ru/ff0aa738
A4 16 Mpumepbl Ha pacyeT CONPOTUBAEHUA Bubnnoteka LIOK
NPOBOAHMKA, CUAbl TOKA U HanpsaxeHus (§ 42) https://m.edsoo.ru/ff0aa738
17 Peoctatbl (§ 43). TabopaTopHas paboTta Ne 7
Bubnmoteka LOK
45 «M3mepeHune conpoTUBAEHNA NPOBOAHUKA.

N3yyeHMe npMHUMNa AENCTBUA peocTaTar

https://m.edsoo.ru/ff0aad4a

Pa3/IMYHbIX  CPeacTs
No3HaHus,
HAaKON/IEHNA 3HAHUM
0 mupe (A3blKoBas,
ynTaTeNbCKas
Ky/abTypa,
AeATeNbHOCTb B
MHGOPMALMOHHON,
undpoBoii cpeae).

dopmmpoBaTtb
HaBbIKK
HaboaAeHUN,
HakonneHunsa GaKTos.,
OCMbIC/IEHMA ONbITa
B
€CTeCTBEHHOHAY4YHO
M WU ryMaHUTapHOM
obnacTaAx No3HaHuA,
nccnefoBaTesIbCKoM
[EeATeNbHOCTU.



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46 18 MocnepoBaTenbHOe coeanHeHMe NPOBOAHMKOB (§ Bubnunoteka LLOK
44) https://m.edsoo.ru/ff0aa04e

a7 19 MapannenbHoe coeguHeHne NpoBoaHWKOB (§ 45)

48 20 JTabopaTtopHas pabota Ne 8 «M3yueHune Bubnunoteka LLOK
napasNenbHoro CoeAMHEHUA NMPOBOAHNKOBY https://m.edsoo.ru/ff0aaa58

21 PaboTa 1 MOLWHOCTb 3/1IEKTPUYECKOrO TOKa (§ 46).

49 NabopaTtopHana pabota N2 9 «M3mepeHue Bubnunoteka LLOK
MOLLLHOCTM M pabOoTbl TOKA B 3/IEKTPUYECKOM https://m.edsoo.ru/ff0aadle
namne»

50 22 HarpeBaHune NpOBOAHNKOB 3/IeKTPUYECKUM Bubnunoteka LLOK
TOKOM. 3aKoH [oyna—/leHua (§ 47) https://m.edsoo.ru/ff0aaf8a

51 23 Jlamna ocseleHnA. INeKTpuyeckme Bubnnoteka LIOK
HarpeBaTe/ibHble Npubopsbl (§ 48) https://m.edsoo.ru/ff0ab124

24 bubnnoteka LLOK
52 KopoTkoe 3ambliKaHue. MNpegoxpaHutenu (§ 49) H
https://m.edsoo.ru/ff0ab3e0
c3 25 KoHTponbHas paboTa No Teme «INEKTPUYECKNIA bubnumoteka LLOK
TOK» https://m.edsoo.ru/ff0ab660
26 bubnumoteka LLOK
54 MocToAHHbIE MarHUTbl. MarHuTHoe none (§ 50, 51) ubnmorexa i
https://m.edsoo.ru/ff0abd2c
cc 27 MarHuTHoe nosie NPAMOro TOKa U NOCTOAHHbIX bubnnoteka LLOK

MarHuToB. MarHuTHbie AnHuK (§ 52)

https://m.edsoo.ru/ff0abea8



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

28

MarHuTtHoe none KaTyLWKWN C TOKOM.

56
INEeKTPOMArHuTbl U UX NnpumeHeHue (§ 53)
29 bubnnoteka LLOK
57 MarHutHoe none 3emnu (§ 54) H
https://m.edsoo.ru/ff0ac3d0
cg 30 [encTene MarHMTHOro NONA Ha NPOBOAHUK C Bubnnoteka LLOK
TOKOM. MNpaBuno nesoit pykn (§ 55) https://m.edsoo.ru/ff0acOba
31 Bbubnmoteka LLOK
59 NHAayKunAa mariutHoro nona (§ 56
AVKY (5 56) https://m.edsoo.ru/ff0acld2
32 bubnnoteka LLOK
60 dnekTpUuyeckmn aguratenb (§ 57) H
https://m.edsoo.ru/ff0ac74a
61 33 MarH1THbIN NOTOK. fIBNEHWE 3N1eKTPOMarHMTHOM Bbubnumoteka LLOK
nHaykumm (§ 58, 59) https://m.edsoo.ru/ff0ac86¢c
62 34 HanpasneHne MHAYKUMOHHOIO TOKa. lNpasnno
NeHua (§ 60).
63 35 NabopaTtopHana pabota Ne 10 «M3yyeHmne aBaeHUA
3NEeKTPOMArHUTHOM UHAYKUUU»
64 36 Crnocobbl nony4yeHusa anekTposHepruu. MNepeaaya
3NeKTpo3aHeprum (§ 61, 62)
65 37 PeweHune 3aga4 No Teme «INEKTPOMaArHUTHbIe bubnnoteka LLOK

ABNEHUAN

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66

38

KoHTponbHaa paboTta N2 5 no teme
«INEeKTPOMArHUTHbIE ABMIEHMAY

Bubnnoteka LIOK
https://m.edsoo.ru/ff0acc5e

MpomeKyTouHanA aTTecTaums u peseps (2 yaca)

67

Pe3epBHbIl YPOK.

Bubnnoteka LIOK
https://m.edsoo.ru/ff0acdc6

68

lNpomerkyTo4yHaa aTTecrtauma B 1.4. BIP



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

9 KVIACC

Ne
Ne
Tema ypoka
YPOKa | ypokKa
B
Teme

[ara
n3yyeHun

ONeKTPOHHbIe LdpoBble
obpasoBaresibHble

pecypcbl

Paspen 1. MexaHunueckue asneHus (40 yacos)

1 1 MaTepunanbHasa Todka. Cuctema otcyeta (§ 1)
bubnanoteka LLOK
2 2 MepemelteHue (§ 2) H
https://m.edsoo.ru/ff0ad474
3 3 OnpeaeneHne KOopaMHaTbl ABUKYLLLErocA TeNna Bubnnoteka LLOK
(§3) https://m.edsoo.ru/ff0ad19a
4 4 CKOpPOCTb NPSAMO/IMHEMNHOTO PAaBHOMEPHOTO
ABuKeHua (§ 4)
PadMKM 3aBUCUMOCTM KUHEMATUYECKNX
. Bubnanoteka LIOK
5 5 BE€/IMYMH OT BPEMEHU NPU NPAMOANUHENHOM
https://m.edsoo.ru/ff0ad8d4
paBHOMEPHOM ABUKeHUN (§ 4)
XapaKTepUCTUKM HEPaBHOMEPHOTO ABUXKEHUS.
6 6 MpAaMonnHeHoe PaBHOYCKOPEHHOE ABUMKEHME
(§5)

dopmmposaTtb
Nno3HaBaTe/ibHble
MHTEpecbl B pPasHbIX
npeaMeTHbIX
obnactax ¢ y4étom
NHANBUAYANbHbIX
NHTEpPecos,
cnocobHocTen,

DOCTUKEHUN.

OpuveHTnpoBaTb B
AeATENbHOCTH Ha
Hay4yHble 3HaHMA O
npupoge n obuiectse,
B3aMMOCBA3AX
yesoBekKa C

NpPUPOAHOM n




CKOpPOCTb NPAMOJIMHENHOrO PAaBHOYCKOPEHHOTO

bubnunoteka LLOK

HbloToHa (§ 11)

7 7
asukeHua. Mpadumk ckopoctu (§ 6) https://m.edsoo.ru/ff0adb18
g g MepemelLeHne Tena npm NPAMOIMHENHOM
paBHOYCKOPEHHOM ABUKeHUU (§ 7)
MepemeLlLeHne Tena Npu NPAMOIMHENHOM
. Bubnanoteka LIOK
9 9 PaBHOYCKOPEHHOM ABUMKeHUM 6e3 HayaibHO
https://m.edsoo.ru/ff0ael76
ckopocTu (§ 8)
JNlabopatopHan pabota Ne 1 «MccnegosanHue
10 10 PaBHOYCKOPEHHOTO ABUKEHUA 6e3 HayabHOM
CKOPOCTU»
CKOpOCTb NPU KPUBONIMHEMNHOM ABUMKEHUN.
. Bubnnoteka LIOK
11 11 JBuXKeHMe No OKPYKHOCTU C NOCTOAHHOM NO
https://m.edsoo.ru/ff0ae612
MOZYt0 CKopoCTbio (§ 9)
bubnanoteka LLOK
12 12 PeweHwne 3agau H
https://m.edsoo.ru/ff0ae72a
bubnunoteka LLOK
13 13 OTHOCUTEeNbHOCTbL ABuKeHua (§ 10) 4
https://m.edsoo.ru/ff0ae982
14 1 KoHTposibHan paboTa no teme «MpAaMonnHenHoe Bubnnoteka LLOK
PaBHOYCKOPEHHOE ABUXKEHMEN https://m.edsoo.ru/ff0aeb6c
15 15 NHepumanbHble cuctembl oTcyeTa. MNepBblit 3aKOH bubnunoteka LLOK

https://m.edsoo.ru/ff0aeca?2

COLManbHOM cpeson.

Pa3BMBaTb HaBbIKMK
NCNONb30BaHUA
Pa3/INYHbIX  CPeacTB
Nno3HaHuA,
HAKOMNEHUA 3HaHWUI O

Mmupe (A3bIKOBaSA,
4yuTaTeNbCKaA
KynbTypa,
AeATeNbHOCTb B
MHOOPMALMOHHON,

undpoBoii cpeae).

dopmmpoBaTtb
HaBbIKM
HabnoaeHUN,
HaKkonaeHnsa GaKTos,
OCMbICNIEHMA  OMbITa
B
€CTeCTBEHHOHAY4YHO
M M TyMaHUTApPHOM
obnactax nosHaHus,
nccnenoBaTeNbCKoM
AEeATeNbHOCTH.



https://m.edsoo.ru/ff0adb18
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

16 16 BTropoli 3akoH HbtoToHa (§ 12)
bubnanoteka LLOK
17 17 TpeTuit 3akoH HbtoToHa (§ 13) H
https://m.edsoo.ru/ff0aee28
Bubnanoteka LIOK
18 18 CsobogHoe nageHue ten (§ 14
& A (§14) https://m.edsoo.ru/ff0af738
" 19 NabopaTtopHas pabota Ne 2 «M3mepeHune bubnanoteka LLOK
YCKOpeHUs cBoboaHOro nageHuma» https://m.edsoo.ru/ff0afa26
bubnanoteka LLOK
20 20 3aKoH BceMUpPHOro TaroteHus (§ 15) H
https://m.edsoo.ru/ff0af8be
21 21 YckopeHue cBoboagHOro nageHusa Ha 3emne u Bubnunoteka LOK
Apyrnx HebecHbIx Tenax (§ 16) https://m.edsoo.ru/ff0afb8e
2> 2> Cuna ynpyroctu (§ 17). NabopaTopHana paboTa Ne Bubnnoteka LIOK
3 «OnpegeneHne XeCcTKOCTU NPYKUHbI» https://m.edsoo.ru/ff0af044
23 23 Bec Tena, ABMKyLLLErocs ¢ ycKkopeHuem (§ 18)
bubnanoteka LLOK
24 24 Cuna TpeHus (§ 19) H
https://m.edsoo.ru/ff0af5f8
bubnanoteka LLOK
25 25 ANHaMMKa KpUBOMHENHOTO ABUKeHusA (§ 20) H
https://m.edsoo.ru/ff0af33c
bubnunoteka LLOK
26 26 PeweHune 3agau monmorexa L

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27 27 NcKkyccTBEeHHbIE CNYTHUKK 3emnu (§ 21)
)8 )8 Ycnosus pasHoBecus Ten. LieHTp Taxectn Tena (§ bubnunoteka LLOK
22) https://m.edsoo.ru/ff0b02b4
Bubnanoteka LIOK
29 29 Buabl pasHoBecua Ten (§ 23
AbIP (§23) https://m.edsoo.ru/ff0b0408
30 30 KoHTponbHas paboTa no Teme «3aKOHbI Bubnnoteka LLOK
ABUXKEHMA U B3aUMOAENCTBUSA TEN» https://m.edsoo.ru/ff0b06ec
31 31 Mmnynbc Tena. 3aKOH CoOXpaHeHus umnynbca (§ bubnunoteka LLOK
24) https://m.edsoo.ru/ff0b07fa
bubnunoteka LLOK
32 32 PeaKkTnBHOe aBuKeHue. PakeTnbl (§ 25) H
https://m.edsoo.ru/ff0b096¢
33 33 PeweHwne 3agau
bubnunoteka LLOK
34 34 PaboTa cunbl (§ 26) H
https://m.edsoo.ru/ffOb0ag4
Bubnnoteka LLOK
35 35 PaboTa cunbl TAXKECTM U CUAbI yNpyroctu (§ 26) H
https://m.edsoo.ru/ffO0b0db8
MoTeHuManbHan saHeprua Tena, NOAHATOroO Ha4
36 36 3emneit. NoTeHUMaNnbHasn sHeprua ynpyro
aedopmMmnpoBaHHOM NPYKUHbI (§ 27)
37 37

KnHeTnyeckan IHEpPrua. Teopema 06 nsmeHeHUn



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

KMHeTU4ecKom aHeprum (§ 27)

3aKOH COXpaHeHMA MexaHUYecKom aHeprum (§

Bubnanoteka LIOK

38 38

28) https://m.edsoo.ru/ffOb0c32
39 39 PeweHne 3apau
40 40 KoHTponbHas paboTta N2 3 no Teme «3aKOHbl bubnunoteka LLOK

COXpPaHEHUA B MEXaAHUKEN

https://m.edsoo.ru/ffOb12fe

Paspen 2. MexaHuueckue KonebaHua n sonHbl (15 yacos)

1 bubnanoteka LLOK
41 KonebatenbHoe asuxKeHue (§ 29) H
https://m.edsoo.ru/ff0b1858
4 2 CsobogHblie KonebaHus. KonebatenbHble bubnanoteka LLOK
cuctembl. MasTHUK (§ 29) https://m.edsoo.ru/ff0b20f0
43 3 BennuunHbl, xapakTepusyowme KonebatenbHoe
AsuxkeHue (§ 30)
4 Bubnuoteka UOK
44 FapmoHuyeckme Konebanus (§ 31) H
https://m.edsoo.ru/ff0b197a
5 NabopatopHana pabota N2 4 «MccnegoBanHue
45 3aBMCMMOCTM NepMoaa M 4acToTbl CBOBOAHbIX
K0/1e6aHNIM HUTAHOTO MasTHMUKA OT €ro AJ/IMHbI»
46 6 3aTyxatowme KonebaHuA. BolHyKaeHHbIE bubnunoteka LLOK

KonebaHusa (§ 32)

https://m.edsoo.ru/ffOblaec

dopmumposaTtb
no3HaBaTe/bHble
MHTEpecbl B pPasHbIX
npeameTHbIX
obnactax ¢ y4yétom
MHAWBUAYANbHbIX
WUHTEpPEeCcos,
cnocobHocTel,
OOCTUKEHUN.

OpuveHTnpoBatb B
AeATENbHOCTH Ha
HayyHble 3HaHWA O
npupozge n obuiectse,
B3aMMOCBA3AX
yesoBekKa C
NpPUPOAHOM "



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

7 bubnunoteka LLOK
47 Pe3soHaHc (§ 33) H
https://m.edsoo.ru/ff0b197a
48 8 PacnpoctpaHeHue konebaHu B cpeae. BonHbl (§ bubnanoteka LLOK
34) https://m.edsoo.ru/ffOb21fe
49 9 OnnHa BonHbl. CKOPOCTb pacnpoCcTpaHeEHUA BOJH
(§ 35)
50 10 NcTouHMKM 3BYKa. 3BYKOBble KonebaHua (§ 36)
51 11 BbicoTa, TeMb6p 1 rpoMKoCTb 3BYKa (§ 37)
52 12 PacnpocTpaHeHue 3ByKa. 3ByKOBble BOJIHbI (§ 38)
13 bubnunoteka LLOK
53 OTpakeHue 3ByKa. 3ByKOBOW pe3oHaHC (§ 39
P y y P (§39) https://m.edsoo.ru/ff0b23ca
14 bub OK
54 PeweHwne 3agau uonmorexa U
https://m.edsoo.ru/ff0b25f0
cc 15 KoHTponbHas paboTa no Teme «MexaHMYecKme

KoniebaHUA 1 BONIHbI. 3BYK»

COLMANbHOM cpeaon.

Pa3BMBaTb HaBbIKMK
NCNONb30BaHUA
Pa3/INYHbIX  CPeacTB
Nno3HaHuA,
HAKOMNEHUA 3HaHWUI O

Mupe (A3bIKOBaSA,
YyMTaTeNbCKan
Ky/abTypa,
AeATeNbHOCTb B
MHbOPMALMOHHOM,

undpoBoii cpeae).

Paspen 3. CeetoBbie ABneHusa (15 yacos)

56

McTouyHuKM cBeTa. PacnpocTtpaHeHue ceeTa (§ 40)

Bubnunoteka LOK
https://m.edsoo.ru/ff0b3658

57

OTparkeHWe cBeTa. 3aKOH OTparkeHus ceeTa (§

Bubnumoteka LOK

dopmumposaTtb
no3HaBaTe/bHble
MHTepecbl B Pa3HbIX
npeameTHbIX



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b3658

41)

https://m.edsoo.ru/ff0b38c4

3 bubnanoteka LLOK
58 Mnockoe 3epkano (§ 42) H
https://m.edsoo.ru/ffOb3aea
cg 4 MNpenomneHune ceeTa. 3aKOH NpeaomaeHus Bubnanoteka LIOK
cseTa. MonHoe BHYTpeHHee oTpaxeHue (§ 43) https://m.edsoo.ru/ff0b3c5c
60 5 JInH3bl. OnTMYecKas cuna AnH3bl (§ 44)
61 6 N306parkeHns, AaBaemble MH30M (§ 45)
7 NabopaTopHasn paboTa N2 5 «M3yyeHune cBONCTB
. Bubnunoteka LOK
62 n3obparkeHns B cobupatoLLen NnH3e.
N https://m.edsoo.ru/ffOb3f2c
N3mepeHne onTUYecKoM CUbl INH3bI»
8 bubnunoteka LLOK
63 PeweHwne 3agau mb/morexa L
https://m.edsoo.ru/ff0Ob444a
9 Bubnunotexka LLOK
64 lna3 u 3peHue (§ 46) H
https://m.edsoo.ru/ff0b4206
10 bubnanoteka LLOK
65 OnTtuyeckune npubopsl (§ 47) H
https://m.edsoo.ru/ff0c0a7e
11 Bubnunoteka LOK
66 NHTepdepeHumna n guppakuma ceeta (§ 48
pdepeny, Anbpaky (8 48) https://m.edsoo.ru/ffOb4684
67 12 dusnyecknii cmbicn nokasatens npenomaeHus (§

49)

obnactax ¢ y4étom
NHANBUAYANbHbIX
NHTEpPecos,
cnocobHocTel,
[OCTUMKEHUN.

OpueHTHpoBaTh B
0eATeNbHOCTH Ha
Hay4YHble 3HaHMA O
npupoae n obuiectse,

B3aMMOCBA3AX
yesoBeKa C
NPUPOAHOMN "

COLManbHOM cpeson.

PassnBaTb HaBblKK
NCNoNb30BaHMA
Pas/INYHbIX  CpeacTs
NO3HaHuA,
HaKOM/IEHNA 3HAHUM O

Mupe (a3bIKOBaSA,
ynuTaTeNbCKas
Ky/abTypa,
AeATeNbHOCTb B
NHOOPMALMOHHON,

undpoBoii cpeae).




13 bubnunoteka LLOK
68 mncnepcua ceeta. Liseta ten (§ 50
A P 2 (§50) https://m.edsoo.ru/ff0cOf4c
14 Bubnmnortexka LOK
69 Tunbl onTMyeckux cnektpos (§ 51) H
https://m.edsoo.ru/ff0cOe2a
15 NabopaTtopHana pabota Ne 6 «HabnoaeHne
70 CNAOLWHOrO M INHENYaTbIX CNEKTPOB

MCNYCKaHUA»

Pasaen 4. IneKTPOMarHMTHoe NnoJie U 3/1IeKTPOMAarHUTHble BO/HbI (6 Yacos)

7 1 DNeKTpoOMarHUTHOe nose. 3IeKTPOMArHuUTHble bubnanoteka LLOK
BOJIHbI (§ 52) https://m.edsoo.ru/ff0b2abe
72 2 CBoliCTBa 3/1EKTPOMArHUTHbIX BOJIH (§ 53)
3 bubnanoteka LLOK
73 [nanasoHbl 3/1EKTPOMArHUTHbIX BOJH (§ 54) H
https://m.edsoo.ru/ff0b2fe6
4 Bubnanoteka LIOK
74 PassuTture B3rnaAgos Ha npupoay ceeta (§ 55
A pupoay (§55) https://m.edsoo.ru/ffOb2c6c
75 5 PeweHune 3aga4
26 6 KoHTponbHas paboTta N2 5 no teme «CBeToBbIE bubnunoteka LLOK

ABNEHUA. 3l'leKTp0M3I'HMTHbIe BOJIHbI»

https://m.edsoo.ru/ff0b31d0

dopmmpoBaTtb
no3HaBaTe/ibHble
MHTEpecbl B pPasHbIX
npeaMeTHbIX
obnactax ¢ y4étom
NHANBUAYANbHbIX
NHTEPECOB,
cnocobHocTel,
[OCTUMKEHUN.

Paspgen 5. KBaHTOBbIE iBNIEHUA



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

1 bubnunoteka LLOK
77 PagunoaKktmeHocTb. Mogenu atomos (§ 56) H
https://m.edsoo.ru/ff0c12a8
28 2 MornouieHne 1 ncnycKkaHMe cBeTa aToMamu.
MpoucxoxaeHne AMHen4YaTbix cnektTpos (§ 57)
29 3 PagMoaKTMBHbIE NpeBpaLLEHNS aTOMHbIX A4ep. Bubnanoteka LIOK
3aKOH paanoaKTMBHOro pacnaga (§ 58) https://m.edsoo.ru/ff0c144c
80 4 JKcnepumeHTaibHble MeToAbl UccaeaoBaHUA Bubnumoteka LOK
yactuu, (§ 59) https://m.edsoo.ru/ff0c1550
5 NabopartopHas pabota Ne 7 «M3mepeHune
Bubnunoteka LOK
81 €CTEeCTBEHHOro pagnaLmnoHHoro ¢oHa
https://m.edsoo.ru/ff0c1672
O03UMETPOM»
6 Bubnanoteka LIOK
82 OTKpbITUE NPOTOHA M HelTpoHa (§ 60
P P P (5 60) https://m.edsoo.ru/ff0c18ac
7 Bubnanoteka LIOK
83 CoctaB aTomHOro agpa. AgepHole cunbl (§ 61
AP3- TAEP (5 61) https://m.edsoo.ru/ff0clal4
8 bubnanoteka LLOK
84 dHeprua cesasun. [ledeKT maccbl (§ 62) H
https://m.edsoo.ru/ffOclb4a
85 9 [eneHune agep ypaHa. LlenHasa peakymsa (§ 63)
36 10 NabopaTtopHana pabota N2 8 «M3yyeHne geneHuma bubnanoteka LLOK

A4pa ypaHa no ¢poTorpadmm TpeKkos»

https://m.edsoo.ru/ff0c2126

dopmumposaTtb
no3HaBaTe/bHble
MHTEpecbl B pPasHbIX
npeameTHbIX
obnactax ¢ y4yétom
MHAUBUAYANbHbIX
WUHTEPECcos,
cnocobHocTel,
DOCTUKEHUN.

OpuveHTMpoBaTb B
AeATeNbHOCTH Ha
HayyHble 3HaHWA O
npupozge u obuiectse,

B3aMMOCBA3AX
yesoBekKa C
NpPUPOAHOM n

counanbHoM cpeaon.

PasBuBaTb HaBblKM
MCNO/b30BaHMUA
Pa3NIMYHBIX  CPeacTB
No3HaHuA,
HaKOM/AEeHUA 3HaHWI O
Mmupe (A3bIKOBaA,
YyuTaTeNbCKas



https://m.edsoo.ru/ff0c12a8

11 ApepHbii peakTop. NMpeobpasoBaHue
. Bubnnoteka LLOK
87 BHYTPEHHEM SHeprum aToOMHbIX AZep B
https://m.edsoo.ru/ff0c1c58
3NEeKTPUYECKYIo aHepruto (§ 64)
12 bubnunoteka LLOK
88 ATOMHas sHepreTuka (§ 65) H
https://m.edsoo.ru/ff0cld7a
89 13 Buonornyeckoe gelicteme paguauum (§ 66)
14 bubnunoteka LLOK
90 TepmoanepHas peakuma (§ 67
P AP peakuua (§ 67) https://m.edsoo.ru/ff0c1e88
91 15 PeweHwne 3agau
92 16 NabopatopHana pabota Ne 9 «M3yyeHne TpeKoB Bubnunoteka LOK
3apAXKEHHbIX YaCTUL, NO roToBbIM poTorpadmnam» https://m.edsoo.ru/ff0c223e
17 KoHTponbHas paboTa no teme
93 "SneKTpoMarHMTHOE none. INeKTPOMarHnTHble

BOJIHbI. KBaHTOBbIE ABNEHMA"

KyNbTypa,
[eATeNbHOCTb B
MHOOPMALMOHHOMN,
undpoBsoii cpeae).

dopmmposaTtb
HaBbIKK
HabAeHUN,
HakonneHnsa ¢GakKTos,
OCMbICNEHMA OnbITa
B
€CTeCTBEHHOHAY4YHO
M W TYMaHUTapHOM
obnactax no3HaHUA,
nccnenoBaTeNbCKoM
AEeATEeNbHOCTH.

MNosTopeHune, o606LeHne (Quacos)

1 Bubnunoteka LOK
94 MpomerkyToyHaa aTTecTaumsa
https://m.edsoo.ru/ff0c245a
2 MNosTOpeHune, 0606LeHMe. PelleHne pacyeTHbIX
" Bnubanoteka LIOK
95 M KayeCTBEeHHbIX 3a4a4 no Teme "Tennosble

npoueccbl"

https://m.edsoo.ru/ff0c2572



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

MNoBTOpeHue, 0606 eHNe. PelleHne pacyeTHbIX

Bubnanoteka LIOK

96 W KayecTBeHHbIX 3aaa4 no teme "KM/ TensoBbix
o https://m.edsoo.ru/ff0c2a22
auraTene
MNoBTOpeHue, 0606 eHNe. PelieHne pacyeTHbIX
; Bubnnoteka LLOK
97 M KayecTBEeHHbIX 3a4a4 no Teme "KMNAg
| https://m.edsoo.ru/ff0c2b30
3N1EeKTPOYCTAaHOBOK
98 MNosTOpeHune, 0606bweHme. JTabopaTopHbie bubnanoteka LLOK
paboTbl no Kypcy "CBeToBble ABAEHUA" https://m.edsoo.ru/ff0c2c52
MNosToOpeHune, 06obueHne. PaboTa ¢ TEKCTaMu No
" Bubnnoteka LLOK
99 Teme "MexaHuyeckoe gsueHune. 3aKoHbl
. https://m.edsoo.ru/ff0c2d6a
COXPaHEHUs B MeXaHUKe
- MNosTOpeHune, 06obueHne. PaboTa ¢ TEKCTaMu No Bubnnoteka LIOK
Teme "KonebaHua v BonHbI" https://m.edsoo.ru/ff0c2e82
101 MNosTOpeHune, 0606weHMe. PaboTa ¢ TEKCTaMK NO bubnunoteka LLOK
Teme "CBeTOBble ABAEHUA" https://m.edsoo.ru/ff0c3044
- MNosToOpeHune, 0606w eHne. PaboTa ¢ TEKCTaMu No

Teme "KBaHTOBaA n AgepHan pusmka"



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM NPOI'PAMMbBI OCHOBHOT'O
OBLIEI'O OBPA30OBAHUA

7 KJIACC
Kon
nposepse .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM
Moro o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust
pe3yJibTa
Ta
1.1 UCII0JIb30BaTh U3Y4YEHHBIC IOHATHUS
1o pa3ianyaTh SBJICHUS IO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
' OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SBICHUE
pacrio3HaBaTb  IPOSIBJIEHUE M3YYEHHBIX  (U3MUECKUX SBJICHUH B
13 OKpY’KalollleM MHUpE, B TOM 4Hclle (PU3NYECKUE SIBJICHUS B MPUPOJE, IPU
' 3TOM MEPEeBOAMUTH MPAKTHUECKYIO 3ajadyy B Y4eOHYIO, BBIICIATH
CYLLECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBJICHUI
OIMCHIBATh W3YyYEHHBIE CBOMCTBA TEN M (PU3NUUECKUE SBICHUS, UCTIOIB3YS
¢u3nyeckue BEIMYMHBI, TPU  ONHCAHUU  [PABWIBHO  TPAaKTOBATh
14 (bU3NUECKUN CMBICI UCTIONIB3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €TMHULIBI
' ¢u3nUecKux BEIMYUH, HAXOOUTh (HOPMYJIbl, CBSA3BIBAIOIIME JIAHHYIO
¢u3MUeCKyl0 BEIWYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH Trpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (pU3NYECKUX BEINYUH
XapaKTepu3oBaTh CBOWCTBA Tej, (DU3MYECKHE SBICHHUS U IPOLECCHI,
1.5 HCIIONIb3YSl  M3YYECHHBIE 3aKOHBI, IpU 3TOM JaBaTbh  CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKEHUE
OOBSICHATH (PU3MUECKUE SIBJICHHSI, IPOLIECCHl U CBOICTBA Tell, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUuld IPAaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
1.6 BBISIBJISATh IPUYUHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTH OObsicHeHUe u3 1 — 2
JIOTHYECKUX HIarOB € OMOpPOi Ha | — 2 M3yueHHBIX CBOMCTBA (DU3NUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH
17 pemate pacuéTHble 3ajaud B 1 — 2 [EHCTBUS, MCIONb3Ysl 3aKOHBI U

(dbopMyIIbI, CBSI3bIBArOIIKE (PU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAIM3A




YCJIOBUSA 3aa4H 3allMCbIBATh KPATKOC YCJIOBHEC, IMOACTABIIATH (1)I/I3I/I‘-I€CKI/I€
BCINYHHBI B (1)OpMyJ'II>I H IIPpOBOOUTH pvaéTBI, HaxXOoOWUThb CIIPpaBOYHbLIC
JaHHBIC, HGO6XOI{I/IMH€ I peUICHUA 3aiad, OUCHUBATH PCAIMCTUYHOCTDH

HOqueHHOﬁ (bHBquCKOﬁ BCJINMYHMHBI

1.8

pacrmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPH [TOMOIIA
(U3HYECKUX METOJIOB, B OIMMMCAHWUU WCCIICIOBAHUS BBIJICISTH IPOBEPSIEMOC
MpEeIoyioKeHne (TUIoTe3y), pa3nuyaTh U HHTEPIPETUPOBATD MOJIYYECHHBII
pe3yJIbTaT, HAXOAWTHh OIIMOKH B XOJI€ ONBITA, JEJIaTh BBIBOABI IO €r0

pe3yjibTaTaM

1.9

NPOBOJUTH  OMBITBI 10 HAOJIOJACHUIO (U3UYECKUX SIBIICHUH WM
buznIecKux CBONCTB TeN: (dhopMyIIMpOBaThH MIPOBEPSIEMBIC
NPEIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUs,

3aMKChIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBObI

1.10

BBITIOJIHSITh TIPSIMBbIE HU3MEPEHHUS C MCIOJb30BAaHUEM AaHAJIOTOBBIX U
U(GPOBBIX TPHUOOPOB, 3aAMUCHIBATH IMOKA3aHUS TPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUH

1.11

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (pr3HyecKol BEJIWYMHBI OT
JPYro C MWCHOJB30BAHUEM IIPSMBIX HM3MEPEHUHM, Y4YacTBOBATh B
IUIAHUPOBAaHUM  Y4eOHOI'O  MCCIIEOBAaHUS, COOUpATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHMsI, CleAys MPeAoKEHHOMY IIIaHy, (PUKCHpOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJE
IPEUIOKEHHBIX TaOMUL U rpauKoB, AEJaTh BBIBOJABI 10 pPE3yJbTaTam

HCCIICOOBaAHUA

1.12

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (PU3MYECKUX BEJIMYMH, CIEIys
NPEUIOKEHHOW WHCTPYKLIMHU: TPU BBIMOJHEHHH W3MEPEHUH COOMpaTh
JKCIICPUMEHTAIIBHYI0 YCTAaHOBKY U  BBIYUCIATH 3HAYEHUE HCKOMOH

BCJINYHHBbI

1.13

cOOJII0IaTh TPaBMIIa TEXHUKH OE30MAaCHOCTH TPU padoTe ¢ 1adopaTopHBIM

00opynoBaHUEM

1.14

yKa3bplBaTh MPUHLUIBI JEHCTBUSA MPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
XapaKkTepu30BaThb MPUHLMIBI  JEMCTBHS U3YYEHHBIX NpPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C IOMOILIBIO UX ONHCAHUSA, UCIOJIb3Ysl 3HAHUA O
CBOWCTBaX (PM3MUECKUX SIBJICHUI U HEOOXOAMMBIC (PH3MUECKUE 3aKOHBI H

3aKOHOMCPHOCTH

1.15

OPUBOIUTH  HpUMEpPHl  (HaXoauTh  WHGOPMALMIO O  MPUMEPAX)




MIPAKTUYECKOTO HCIOJIb30BaHUSl (U3NYCCKUX 3HAHWA B TIOBCEIHEBHOM
KU3HH JUIsl oOecrieueHrusi 0€30MacHOCTH MPU OOpaIlleHHH ¢ MpUOOpaMu 1
TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3/I0POBBS U COOTIOACHHSI HOPM

SKOJIOTHYCCKOTI'O IIOBCACHU B Oprxcanmeﬁ cpeac

OCYHICCTBJIATDH OT60p HCTOYHHKOB PIH(l)OpMaI_II/II/I B CCTH I/IHTepHeT B

COOTBCTCTBHH C 3aJaHHBIM IMOUMCKOBBIM 3alIpOCOM, HAa OCHOBC MMCIOIINXCA

1.16 3HAHUW W TYyTEM CpaBHEHUS PA3IUYHBIX HUCTOYHHKOB  BBIIEIATH
nH(popMaIroo, KOTOpas SBIAETCS NPOTUBOPEUUBOM WMIM MOXKET OBITh
HEJ0OCTOBEPHOI
UCIOJIb30BaTh MPHU BBIMOJHEHWH YYEOHBIX 3aJaHUi HAYYHOMOMYJSPHYIO

17 TuTEpaTypy (HPU3MUYECKOTO COJCPIKaHUsI, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI

' cetu VHTepHeT, BmageTh NpUEMaMHU KOHCIIEKTHPOBAHHS  TEKCTa,

npeoOpa3zoBanusi HGOPMAIIMH U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(OpMaMK (HU3HUECKOTO COAECPKaHUS, B TOM

L18 qyclie myOINYHO JIeNaTh KpaTKUe COOOIIEHHUs O pe3yIbTaTax MPOEKTOB WU

' Y4eOHBIX HCCIICIOBAHMA, IMPU ITOM T'PAMOTHO HCIOJB30BaTh W3YYCHHBIN

MOHATUMHBIN anmapaT Kypca (U3HKH, COMPOBOXKAATH BBICTYILIICHUE
Mpe3eHTaunuen
IIPH BBIMOJITHCHUN YYCOHBIX IPOCKTOB M HCCIICIOBAHUMA pPACIPEACIATh
0053aHHOCTH B TpPYIIIIE B COOTBETCTBHH C IOCTABIEHHBIMU 3aJla4aMH,

1.19 CIEIUTh 3a BBIMOJHEHUEM IUTaHA JEWCTBHUM, aJeKBATHO OIIEHUBATh
COOCTBEHHBIM  BKJIAaJ B  JESATENBHOCTb  TPYIIIbI,  BBICTPAaWBATH
KOMMYHUKATUBHOE B3aHMO/ICHCTBHUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIHNX

8 KUIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
emoro o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJibTa
Ta
1.1 WCIIOJIb30BaTh IMOHITHUS
- pas3nuyaTh SBJICHUS 10 ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (bHSquCKOC SABJICHUC




1.3

paciio3HaBaTb IMPOSABJICHUC HN3YYCHHBIX (1)H31/I‘-I€CKI/IX SIBIICHUMN B
OKpyzKarwumeM MUpe, B TOM YHUCIIC (I)I/ISI/I‘IGCKI/IG SIBJICHUS B IIPUPOJAC, IIpHU
9TOM INCPCBOJUTHL IPAKTUYCCKYIO 3aaady B y‘-I€6HYIO, BBIACIIATD

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKN) (PUZNUECKUX SABICHUIN

1.4

OIUCHIBATh M3YUYEHHBbIE CBOWCTBA Tel U (PU3UYECKUE SIBICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM  [PABWIbHO  TPaKTOBATh
(GU3NUECKU CMBICI HCIOJIb3YEMbIX BEJIMYMH, O0O3HAYEHUS U EJUHMLIBI
¢u3MYecCKuX BENUMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(Gu3MUeCKyl0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOMTH Trpaduku

N3YUCHHBIX 3aBHCHMOCTEH (1)I/I3I/III€CKI/IX BCJINYNH

1.5

XapaKTepU30BaTh CBOWCTBA T, (U3WYSCKUE SIBJICHUS € TPOIECCHI,
WCIIOJB3Yysl  U3YyYEHHBIE 3aKOHbI, IIpU OTOM  J1aBaTh  CJIOBECHYIO

(1)OpMy.TII/IpOBKy 3dKOHa 1 3allMCbhIBATh €T0 MATEMATHYCCKOC BbIPAXKCHUC

1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOMCTBAa TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
HNPUYMHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBsICHEHUE U3 | — 2 JIOrHuecKux
1IaroB ¢ HOMoIIbi0 1 — 2 HM3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,

(1)I/IBI/I‘IGCKI/IX 3daKOHa HWJIK 3aKOHOMCPHOCTHU

1.7

pelmats pacu€THele 3aladyd B 2 — 3 JEHCTBUSA, UCHOJbB3Ys 3aKOHBl U
dopmynbl, CBs3bIBaOIIMe (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHAJIN3a
yCIIOBUSL 3a/laud 3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HENOCTATOK
JNaHHBIX JUISI pEIIeHWs 3aJadd, BBIOMpAaTh 3aKOHBI H  (HOPMYJIHI,
HeoOXoauMble JUIsl €€ pelIeHHs, NPOBOAUTH pacuéTbl M CpPaBHUBATb

IMMOJIYYCHHOC 3HAUCHHUC (1)PI3H‘~I€CKOI>1 BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh IPH OMOIIU
(Gu3MUecKuX METOJOB, HUCIOJb3Yys ONKUCAHHE WCCIIEAOBAHUs, BbIIEIATh
IIPOBEPSIEMOE  NIPEAINOIOKEHNE, OLEHHUBAaTh IPABUIBHOCTh  IOPSAKA

IMPOBCACHUA UCCIICAOBAHUA, JCJIaTh BBIBOAbI

1.9

HPOBOJUTH OIBITHI TI0 HAOTIOICHUIO (PU3HUECKUX SBJICHUN W (PU3UUCCKUX
CBOMCTB Tel: (HOpMyIHpPOBATH NPOBEPSICMbIC IMPEIIOJIIOKECHUS, COOUPAThH
YCTaHOBKY W3 IPEUIOKEHHOTO O0OPYAOBaHUS, OMUCHIBATH XOJ ONbITA U

(bopMyITUPOBATH BHIBOIBI

1.10

BBITIOJIHATD IIPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60p0B
H AaTYHUKOB (1)I/IBI/II‘I€CKI/IX BCJIIMYMH, CpaBHUBATbH PE3YJIbTAThI I/ISMepeHI/Iﬁ C

y4€TOM 33/1aHHOI a0CONIFOTHOW MOTPEIIHOCTH




NPOBOJUTH HCCIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEITMYUHBI OT
Jpyrol €  HCIOJIB30BAHMEM  MPSAMBIX  M3MEPEHUH:  IUIAHUPOBATh
UCCJIE/JIOBaHUE, CcOOMpaTh YCTAHOBKY M BBIINOJHATH HM3MEPEHUS, CIELys
OPEJIOKEHHOMY  IUIaHy,  (UKCUpOBaTh  pe3yibTaTbl  IHOJTYYEHHOM
3aBUCUMOCTH B BUJE TaOJIUIl U rpaUKoB, AeIaTh BBIBOJBI 110 PE3yJibTaTaM

HCCIICOJOBaHUA

1.12

HOPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIMYUH: IUIAHUPOBAThH
U3MEpPEHUsi, COOMpaTh  OSKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  CIEIys

npezmoxceHHoﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BECIIMINHBI

1.13

coOroaTh MpaBuiia TEXHUKU OE30MaCHOCTH MpHU paboTe ¢ 1ab0paTOpHBIM

00opyi0BaHEM

1.14

XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  H3YYEHHbIX IMpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa MX OINMCAHMS, UCIIOJB3Ys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBICHUH H  HEoOXomumble  (pusmyeckue

3aKOHOMCPHOCTH

1.15

paciio3dHaBaTb IHPOCTBIC TCXHHUYCCKHUC YCTpOﬁCTBa H HN3MCPUTCIILHBLIC
HpI/I60pI>I o CXeMaM H CXEMATUYHbIM PHCYHKAM, COCTaBJISITb CXCEMBbI
SJICKTPUYCCKUX Lenei C OCJICA0BAaTCIbHBIM )51 napaajiCJIbHbIM
COCAMHCHHUEM DJJICMCHTOB, pa3jindasi YCJIIOBHBIC 0003HAYEHHsS JJIEMEHTOB

ANEKTPUYECKUX LEen

1.16

OPUBOJUTH  TPUMEPHl  (HAXOAWTh  HWHGOpPMAIMIO O  MPHUMEpax)
NPaKTUYECKOI0 HCIOJIb30BaHUS (U3NYECKUX 3HAHUM B IIOBCEAHEBHOM
KU3HU A1 o0ecnieyeHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 37I0POBbs M COOIOJICHHUSI HOPM

HKOJIOTUYECKOTO TIOBEJEHUS B OKPY KaIoILEel cpeie

1.17

OCYIIECTBIISITh TMOUCK HH(OpManuu (HU3UIECKOTO COJEpKaHUS B CETH
NHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUHM W MOYTEM CpaBHEHUS
JIOTIOJTHATEIIHHBIX NCTOYHUKOB BBIJICIATh HH()OPMAIIMIO, KOTOPAsK SBIISICTCS

MIPOTUBOPEUYUBOM MM MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCIOJB30BaTh MPHU BBINIOJHEHUH YUEOHBIX 3a/laHuil HAay4YHO-TIOMYJISPHYIO
TUTEpaTypy (PU3UUIECKOrO COACPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu UWHrepHer; BnaaeTb NpuéMaMH KOHCHEKTUPOBAaHUS  TEKCTa,

npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

co3aaBaThb COOCTBEHHBIC ITMCHMEHHBIE U KpaTKUC YCTHBIC COO6HI€HI/IH,

0000mas wWHPOPMAIMIO U3 HECKOJbKHX HMCTOYHHUKOB (DHU3UYECKOTO




COJIepKaHMUs, B TOM YHCJIE IMyOIMYHO MPECTABIATh PE3yIbTaThl IPOCKTHOM
WIH UCCIIE0BATEIBCKOM NEATEIBHOCTH, IIPU 3TOM IPaMOTHO HMCIIOJIb30BaTh
U3yYCHHBI TNOHATHHHBIA ammapar Kypca (HU3UKH, CONPOBOXKIAThH

BBICTYIIJICHUC npe3eHTauI/16171

OpU BBIMIOJHEHUU YYEOHBIX TPOEKTOB M HCCIEAOBaHUN (U3MUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIE B COOTBETCTBHH C

IIOCTAaBJICHHBIMHU 3aJadaMHu, CICAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ n

120 KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBCHHBIH BKIAJ B
JeSITeNIbHOCTh TPYIIbI, BHICTPAUBaTh KOMMYHHMKAaTHBHOE B3aWMOJIEHCTBUE,
NPOSIBIISISE TOTOBHOCTH Pa3peraTh KOH(IUKTHI
9 KIIACC
Kon
nposepsie .
IIpoBepsieMble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIM
Moro 00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus
pe3yJbTart
a
1.1 UCIOJIB30BaTh U3yUYEHHBIC MTOHATHS
1o pa3nuuaTh SBJICHUS [0 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
. OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE
pacrio3HaBaTb IMPOSABJICHUC N3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUN B
13 OKpY’KarolleM MHpe, B TOM 4ucie (u3ndecKkue SBICHUS B MPUPOE, MpU
. 9TOM IICPCBOAUTHL IPAKTUUYCCKYIO 3aJadyy B y‘~I€6HyIO, BBIJICIATH
CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUZNUECKUX SABICHUI
OTMKCHIBATh U3yUYEHHBbIE CBOWCTBA TEN U (PU3MUECKHE SIBICHUS, UCTIONB3YS
(1)I/I3I/I‘-IGCKI/I€ BCINYHNHBI, npu OIMMCaHUU IMpaBUJIBLHO TPAKTOBATh
14 (bu3NYeCKuil CMBICI HCIOJBb3YyEeMbIX BEJIUYUH, 0003HAUYECHUS M EAMHUIIBI
. ¢u3nyecKuX BEIMYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
¢u3NYecKy0 BEIWYHHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TIpaduxu
N3YUCHHBIX 3aBUCUMOCTEN (1)I/I3I/I‘~I€CKI/IX BCIIMYNH
XapaKTCpuU3oBaTh CBOMCTBA TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA W IPOLECCHI,
1.5 UCTIONB3YSl W3YYEHHbIE 3aKOHBI, MPU OATOM JaBaTh CJIIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3aMHCHIBATH €T0 MATEMATUYECKOE BHIPAKECHHE
1.6 OOBSICHATh (U3MYECKHE MPOIECCHl W CBOWCTBA TEl, B TOM YHUCIE U B




KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEJICTBEHHBIE CBSI3M, CTPOUTh OObsCHeHHMe Hu3 2 — 3
JOTMYECKUX IIaroB ¢ MOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA (pr3HUYECKUX

HBHGHHﬁ, (1)H3HLICCKI/IX 3daKOHa WJIK 3aKOHOMCPHOCTHU

1.7

pemiaTte pacu€THble 3a7aud (OMUparollMecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), HCIIONB3Ys 3aKOHBI B (POPMYIIBI, CBS3BIBAIOIINE (DU3NIECKHE
BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBUS 3aJlauyd 3allMChIBATh KPAaTKOE
YCIIOBHE, BBISBIATH HEAOCTAIONINE WIM W30BITOYHBIE JTAaHHBIE, BHIOMPATH
3aKOHBI ¥ (POPMYJIIbI, HEOOXOUMBIE Ui PEIIeHUs, TPOBOAUTH PACUETHI U
OLICHUBATh  PEATUCTUYHOCTh IIOJIyYEHHOTO 3HA4YeHUs  (U3NYECKOM

BCJINMYHHBI

1.8

pacCiio3HaBaThb HpO6J’IeMH, KOTOPBIC MOXHO PpCHIUMTh IIpH IIOMOIIH
(1)I/I3I/I‘~I€CKI/IX MCTOAOB, HMCHOJIB3Yd OINMCAHUEC HCCICA0BAHH, BbBIACIATH
IIPOBEPACMOC MMPCAIIOJIOXKCHHUC, OLCHHBATH IIPpaBHUJILHOCTDb opsaKa
IMPOBCACHUSA HUCCJIICAOBaHU, JACJ1aTb BBIBOJbI, HHTCPIIPETUPOBATH

PE3yJIbTaThbl Ha6J'IIO,I[eHI/II71 H OIIBITOB

1.9

OPOBOJUTH OMNBITHI O HAOMIONEHWIO (U3WYECKUX SBICHHNA WU
(GU3MYECKUX CBOWCTB TEJ: CaMOCTOSTENFHO COOMpAaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa 00OpYAOBaHMS, OMHCHIBATH XOJA OIBITA H €ro

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHMU, OMpeaessis
CpelHee 3HAayeHUEe u3MepsieMol BelWYMHbl ((POKYyCHOE paccTOsHuE
cobmparomieid JMH3bI), OOOCHOBBIBATH BBIOOP CIOCO0a HM3MEpEHUs

(M3MepuUTeNBHOTO TIPHOOpa)

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHMI: IUIaHUPOBATh HCCIIEIOBaHMUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAaHOBKY, (DUKCHUPOBATh  PE3yJIbTAThI
HOJY4YEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYUMH B BHUAE TaOIMIHU

Fpa(i)I/IKOB, ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCIICAOBAHUA

1.12

IMPOBOJAUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH: INIAHUPOBATH
HU3MCPCHH, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY ¢ BBIIIOJIHATDH
HU3MCPCHUA, CICAysd HpCZ[JIO)KGHHOfI HHCTPYKIUMH, BBIYHUCIIATL 3HAYCHHC
BCJIMYMHBI U aHAJIM3UPOBATD ITOJTYYCHHBIC PE3YJILTATHI C y‘léTOM BaﬂaHHOﬁ

IOTPELIHOCTH U3MEPEHUIN

1.13

coOIII0IaTh TpaBMIIa TEXHUKU OE30MAaCHOCTH MPH padoTe ¢ 1abopaToOpHBIM




00opyIoBaHEM

1.14

pa3nuyaTtb OCHOBHBIC TMPHU3HAKH W3YYEHHBIX (U3WYECKHX MOJETICH:
MaTepHajgbHas TOYKa, AaOCOJIIOTHO TBEPAOE TEJO, TOYEUHBIH HMCTOYHHMK
CBETa, JIyd, TOHKas JMH3a, IUIAHETApHAs MOJENb aTOMa, HYKJIOHHAas

MOJI€JIb aTOMHOI'O dJpa

1.15

XapaKTepu30BaTh IMPUHIMIIBI  JICHCTBUS W3YYCHHBIX TNPHOOPOB U
TEXHUYECKHUX YCTPOHCTB C OMOPOI HA MX OMHCAHUS, HCIIONBb3Ys 3HAHUS O
CBOWCTBaX (M3MUECKUX SBJICHUH W  HEOOXOAWMBIE  (PHU3HMUECKUE

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXCMbl U CXEMATUYHBIC PUCYHKH H3YUYCHHBIX TCXHUYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIBbHBIX HpI/I60pOB H TCXHOJOIHYCCKUX IIPOLECCOB
IIpu pCIICHUHA y‘l€6HO—HpaKTI/I‘{CCKI/IX 3aJa4, OIITHYCCKHC CXCMbl JIA

MOCTPOCHUS N300paKEHH B IMJIOCKOM 3epKajie U coOuparomieit TuH3e

1.17

OPUBOAWTH  NpuUMepbl  (HaxoauTh  WH(OpMaANMIO O  NpuUMepax)
NPaKTHYECKOTO HCIOJIb30BaHMs (U3UUECKHX 3HAHUH B IIOBCEJHEBHOU
KHU3HH U oOecrieueHus: 6€30MacHOCTH MpH OOpameHn: ¢ MpubopamMu u
TEXHHYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 370POBbsI U COOIIOICHHUS

HOPM 3KOJIOTHYECKOTO MOBEJCHUSI B OKpY KaIoLEel cpesie

1.18

OCYIIECTBIISITh TMOWCK WHGpOpMANUU (PHU3NUECKOTO COJACPNKAHUA B CETH
HHTepHeT, caMOoCTOATENbHO (HOPMYIHPYs MOMCKOBBIA 3allpOC, HAXOAUTh
IYTHU ONPEJEIIEHUs] JOCTOBEPHOCTH MOIYYEHHONW MH(OpMALUU HA OCHOBE

HUMCIOIINXCA 3HAHUM U JOITIOJTHUTCIBbHBIX KCTOYHHUKOB

1.19

UCIOJB30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHU HAyYHO-MOMYJISIPHYIO
TUTEPATYpy  (UBHMYECKOTO  COAEp)KaHMs, CIPaBOYHBIC MaTEpHAIbI,
pecypcbl cetu MHTepHeT; BianeTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,

npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NMCBMEHHBIE M YCTHBIE COOOLIEHMS] Ha OCHOBE
UHPOPMALIMU U3 HECKOJbKUX HMCTOUYHUKOB (DU3UYECKOTO COJEepIKAHUS,
yOJINYHO NPEACTABIATh PE3yJIbTaThl MPOSKTHON MIIM MCCIIE0BATEIBCKOM
JEATEIIBHOCTH, IPU 3TOM TPaMOTHO  HCIIOJIb30BAaTh  M3YUYEHHBIN
HNOHATUMHBIN anmapaT M3ydyaeMoro pasjena (U3UKM M CONPOBOXKIATh
BBICTYIIJICHHE [IpPE3eHTalMed ¢ ydu€ToM OCOOEHHOCTEH ayauTOpuu

CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH YYEOHBIX MPOCKTOB W HCCIENOBAHUN (DU3NIECKUX

IMpoueCCOB paClpCACIIATh 00513aHHOCTH B rpynmne B COOTBCTCTBHU C




IIOCTAaBJICHHBIMU 3aJad4aMM, CJIICAUTH 3a BBIIIOJIHCHHECM IlJIaHa I{GﬁCTBI/Iﬁ u
KOPPCKTHPOBATL €Io, aJACKBATHO OLCHUBATDH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTD I'PYHIIbI, BBICTPANBATh KOMMYHUKATUBHOC BSaHMOILCfICTBHe,

IMPpOABJISAA TOTOBHOCTD pa3pCulaTh KOH(1)J'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon Ko
pasjie STeMenTa IIpoBepsiemblie 3JIeMeHTHI COJIeP:KAHUS
Ja
®U3UKA U EE POJIb B [IO3HAHNHU OKPYXXAIOIIETO MUPA
®uszuka — Hayka O Ipupoje. SBieHUs NpUPOJIBI.
1.1 Oduzuueckue  SABICHUS:  MEXaHWYECKHUEe,  TEIUIOBHIE,
ANEKTPUUECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBbBIC
@usnueckue  BenmMuMHBL.  V3MepeHne — (U3NYECKHX
1.2 BEJIMYHH. duznveckue pUOOPHI. [TorpeurHoctsb
U3MepeHuil. MexxayHapoIHasi CUCTEMA €IMHULL
EcrecTBeHHOHAY4HBII METOJ TIO3HAHUS: HAOIOJICHHE,
! 13 MOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIABMKEHHE THIIOTE3,
OKCIEPUMEHT IO TMPOBEPKE TUIOTE3, OOBICHEHUE
HaOII0ITAEMOT0 SIBIICHUS
1.4 Ornucanve GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH
[IpakTuueckue paboThI:
HH#HPar###l13Mepenue pacCTOSHUM.
#iHPart##l3mepenue 00bEMa KUIKOCTH U TBEPIOTO TEA.
1> HHPar###Onpenenenre pa3MepoB MaJbIX TeJ.
H#HtPar##H3mepene  TeMmrepaTypbl  IIpU  [IOMOLIA
KHUJIKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATyPbI
I[TEPBOHAYAJIbHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
#H##HPar###CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3Mepbl. ONbITHI, JT0KA3bIBAIOLIME JUCKPETHOE CTPOCHUE
BelIeCTBa
2 HiHPar##t ]I Bxenue dactull BemiecTBa. CBs3b CKOPOCTH
2.2 JBI)KCHUS 4YacTUll C TeMmneparypoud. bpoyHoBckoe
nBuxenue, I dys3us
53 BsaumopeiicTBre yacTHIl BEIIECTBA: PUTIKEHUE U

OTTAJIKUBAaHUC




HH##HPart#H# ArperaTHble COCTOSIHUSL BEILECTBA: CTPOEHUE

ra3oB, JKUIKOCTeH M TBEPIABIX (KPUCTAJUIMUECKUX) TeIl.

24 B3auMoCBA3bp MeXAy CBOMCTBAMM BEIIECTB B pa3HbIX
arperaTHpIX COCTOSHUAX U HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI
[IpakTrueckue padbOThI:
#i##Par###Onenka auamMeTrpa aToMa METOJOM psIoB (C
Ucnoiib30BanueM (otorpaduii).

2.6 #HHPar##H#ONbITH o HaO0II0ICHUIO TEILUIOBOTO

pacIIMpeHust Ta30B.
#HH#HPart##OneITel IO  OOHapYXKEHUIO JCHCTBHUS  CHUJI

MOJIEKYJIAPHOTO IPUTSIKEHUS

JIBWDKEHUE U B3AVMOJIEVICTBYE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUIKECHHE
HH##HPar###CKropocTb. Cpennss CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHUU. Pacuér mytm u BpemMeHH
JIBAYKEHUS
SIBnenue nHepuuu. 3aKoH MHepUMU. B3aumoneicTeue Ten
3.3 KaK IPUYMHA U3MEHEHUsI CKOPOCTU JBMXEeHUs Ten. Macca
KaK Mepa MHEPTHOCTH Teja
14 #H##Par###lnotHocts  BemiectBa. CBsI3b  IUIOTHOCTU €
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA
3.5 Cuita Kak XapakTepUCTUKA B3aUMOJICUCTBUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuibl c
' MTOMOIIBIO JTUHAMOMETpPA
37 HiHPar##SIBnenne Tarorenus u cuna Tsokectd. Cuna
' TSKECTU Ha Opyrux miaHerax. Bec tena. HeBecomocthb
13 Cuna tpenusi. TpeHue CKOJNbXKEHUS M TPEHHE IIOKOS.
' Tpenue B IpUpoe U TEXHUKE
3. #H#HParf##CnoxkeHne CWi, HaIlpaBlCHHbIX 110 OJHOUN
' npsiMoil. PaBHoaelcTByoIas cuil
3.10 [IpakTrueckue pabOTHI:




OmpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHMS
(mapuka B OJKUAKOCTH, MOJENTU  AJIEKTPUUYECKOTO
aBTOMOOWIT ¥ Tak janee). OmnpeneicHue CpeaHei
CKOPOCTH CKOJIbXKEHUSI OpyCKa WU IIapHuKa M0 HAKJIOHHOMN
wiockocTd. OnpeneneHue IUIOTHOCTUM TBEPAOrO Teua.
OnbIThl, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTH PACTSIKCHHUS
(mehopmanun) MPy>KUHBI OT MPHUIOKEHHOW CHITBI. OIBITHI,
JI€MOHCTPUPYIOIIINE 3aBHCUMOCTh CHJIBI TpEeHUS
CKOJIbYKEHUS OT Beca Teja U XapaKTepa CONPUKACAIOIIUXCS

MOBEPXHOCTEH

®dusnyeckue SBICHUS B npupoac: MnmpuMEpbl IBUKCHHA C

3.11 pa3MYHBIMA CKOPOCTSIMM B XKMBOW M HEKMBOM INPUPOAE,
NEUCTBHUE CUJIBI TPEHUS B TIPUPOJIE U TEXHUKE
3.12 TexHnuecKkue ycTpoicTBa: JUHAMOMETD, MOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, YKUJIKOCTEN 1 TA30B

HaBHeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

+ YBEJIUYCHUS 1aBIICHUS
42 JlaBnenue rasza. 3aBHCHMOCTH IaBJICHHS ra3za oT 00bEMa,
' TEMIIepaTypbl
43 [lepenaua naBneHWs TBEPABIMH TEIAMHU, KHUIKOCTAMU WU
' razamu. 3akoH [lackans. [TneBMaTuuecke MalTuHbI
3aBUCUMOCTh  JIaBIICHUS  JKUJKOCTH  OT  [JIyOWHBI.
4.4 I'uppocratnueckuit mapagokc. CooOmmaromuecs CoCy/Ibl.
l'unpaBnuyeckue MeXaHU3Mbl
Atmocdepa 3emun u atmocdepHoe naBienue. [IpudnHbI
45 CYILIECTBOBAaHUS BO3AYIIHOW 00070uku 3emin. OIMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Wzmepenne armocdepHoro nasienus. [lpubopsr s
' U3MepeHus aTMOCHEPHOro JaBJICHUS
47 JleiicTBHE KUAKOCTU U Tra3a Ha MOTPYKEHHOE B HHUX TEJO.
' BrrTankuBatomiast (apxumezioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. BozayxomnaBanue
4.9 [IpakTueckue padbOThI:




HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa
MOTPY>KEHHOM B JKUAKOCTh 4acTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEA  CWIbL, JICUCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B JKUAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAOLIECH CWJIbL, JEHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT Macchl Tena. ONbIThl, JEMOHCTPUPYIOLIUE
3aBUCUMOCTb BBITAIKUBAIOIIEH CWIBI, JACUCTBYIOLIEH Ha
TEJO B KHUIKOCTH, OT 00bE€Ma MOTPYKEHHOU B KHUIKOCTh
YacCTH Te€Jia U OT IUIOTHOCTH XuAKocTtu. KoHCTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH M OIpEACIICHHUE

€€ rpy30l04bEMHOCTH

@usnueckue sSBICHUS B TPUPOJIE: BIUSIHUE aTMOC(HEPHOTO

4.10
JABJICHUS HA KUBOUM OpraHU3M, IJIaBaHUE PbIO
Texnuueckue ycTpoiicTBa: COOOILIAIONINECS  COCY/BI,
411 YCTPOMCTBO  BOJONPOBOJA, THUIPABIMYECKUN  TIpecc,

MaHOMETp, 0apoMmeTp, BBICOTOMEp, IIOPIIHEBOH HAcoc,

apeomeTp

PABOTA, MOIITHOCTbD, SHEPT' A

5.1 Mexanudeckas padbora
52 Mexannyeckast MOIITHOCTh
53 [IpocTeie  MexaHHM3MBI:  pblYar, OJOK, HAaKJIOHHAas
' I10cKOCTh. [IpaBuio paBHOBecHs pblyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JIoKy
«30110TOE TIPABHIIO» MEXaHUKU. KoapUIMeHT moae3Horo
5.5 neicTBusl MexaHu3MOB. [IpocTble MexaHU3MbI B OBITY U
TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIEN
5.7 Kunetnueckas sneprus
53 [Tonnass mexaHuuyeckass SHEpPrusi. 3aKOH HW3MEHEHUS U
' COXpaHEHUs1 MEXaHUYECKON SHEPTruun
[TpakTueckue padboOThI:
50 #H#Par###Onpenenene pabOThl  CUJIBl  TPEHUS IPU

PaBHOMCPHOM  JBMXXCHHMH TCJIa IIO FOpHSOHTaHBHOﬁ

noBepxHoctu. VccnenoBaHue — ycnoBHMl  paBHOBECHS




ppiuara. Msmepenme KIIJI HAaKkIOHHONM  IUIOCKOCTH.
M3yuenne 3akoHa COXpaHEHUS! MEXaHUYECKON SHEPTUU
5.10 dusnueckue SABJICHUS B IPUPOJE: PblYark B TEJIE YeJIOBEKa
Texnuueckue ycTpoiicTBa:  pblyar, MOABWXKHBIH U
5.11 HETOJABUKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KVIACC
Kon Ko
pasnes IIpoBepsieMble 31eMEHTBI CO/ieP:KAHUSA
3JIeMeHTa
a
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSIPHO-KMHETHUECKOM
61 TEOpUU CTPOEHHUA BelecTBa. Macca U pa3Mepbl MOJIEKYII.
' OnpIThl, MOATBEP)KJIAIOLIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKOI TeoprH
62 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN
' BemecTBa. Kpucrammmuecknue u aMmopHbIe Tena
OObscHEHNE CBOMCTB ra3oB, *HJIKOCTEH M TBEPIBIX TeEl
6.3 Ha OCHOBE IIOJIO)KEHUH  MOJIEKYJISIPHOKMHETHUECKON
TEOPHHU
6
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemoBoe paciiupeHue U cxaTue
66 Temmneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO
. TEIIOBOTO JABUYKEHMS YacTHUI]
67 Buytpennss sHeprus. CrnocoObl U3MEHEHUsI BHYTPEHHEH
. SHEpIuu: Terionepeaada u coBepiieHue padoTbl
68 Buapl Tennomnepenauu: TEIIONPOBOJHOCTb, KOHBEKIUS,
. U3JIy4eHue
6.9 KonnyecTBo TemoTsl. Y aenbHas TEIIOEMKOCTb BELIECTBA
6.10 TemsooOMEH U TEIIOBOE paBHOBECHE. YpaBHEHUE




TEILIOBOIO Oajlanca

6.11

IInaBnenue u OTBEPACBAHUC KPUCTAJUIMUYCCKUX BCIICCTB.

Y aenpHas TEIIOoTa IJIaBICHUS

[TapooOpa3zoBanue u konaencauus. Ucnapenue. Kunenue.

6.12 VYaenpHas TemoTa mapooOpa3oBaHHS. 3aBUCHUMOCTH
TEMIIEPATYPHI KUTICHHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeibHAas TEIUIOTa CrOPAHUs
[Mpuamumer  paboTel  TernoBbix  jasuratenein  KITJI
6.15 TEIUIOBOTO JBUTarens. TemnoBbple IBUraTelld M 3alluTa
OKpYKaromieu cpebl
3aKOH COXpaHEHUs M MPEBPAILLEHUsI SHEPTHHU B TEILIOBBIX
6.16
nporeccax
[TpakTrueckue paboThI:
#HHParf#H##0npITel 10 OOHAPYXKEHUIO JIEHCTBUSL  CHII
MOJICKYJISIPHOTO MPUTSHKCHHUS.
#H#H#H#Parf##00pITBl  TI0  BBIPAIIMBAaHUIO  KPUCTAJUIOB
IIOBAPEHHOW COJIM WX caxapa.
#HHPar###OnbITh o HAOJIFO IEHUTO TEIJIOBOTO
pacuIMpeHust ra30B, JKUIKOCTEH U TBEPIBIX Tell.
H#HH#HPar##Onpeneniene aBJlICHUST BO3/AyXa B OaluloHE
HITPHUIIA.
617 #HHHPar###OnbITbl,  1EMOHCTPUPYIOIIUE  3aBUCUMOCTH

JMaBJICHHUS BO3AyXa OT ero oO0b&éMa W HarpeBaHUsd WIH
OXJIQXKCHHSL.

###Par### IpoBepka THUNOTE3bl JTUHEHHON 3aBHUCHUMOCTU
JUITMHBI CTONIOMKA >KUAKOCTU B TEPMOMETPHUECKON TpyOKe
OT TEMIEPATYPHI.

#i#Par#t#HabmoneHre N3MEHEHNsT BHYTPEHHEH SHEPTUH
Tela B pe3yJbTare TeIuionepeaay U padboThl BHEITHUX
CHIL.

###Par###lIccnenoBanue  SBJICHUS TEIUIOOOMEHA TIPH

CMEIIMBAHUM XOJIOJIHOU U rOpsiYEr BOJIBI.




###Par###Onpenenenne KOJIMYECTBA TEIJIOTHI,
MOJyYEHHOTO BOJIOM TPU TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

#H##Par##HOnpenenenue YACIbHON TEMIIOEMKOCTH
BEIICCTBA.

#Hi#Par#H#lccnenoBanue npoiecca HCIapeHus.
#H##Par###OnpenesieHue  OTHOCUTEIBHONM  BIIAKHOCTHU
BO3/yXa.

###Par###OnpeneneHue yAeIbHOM TEIUIOTHI TIABICHUS

JpJa.

6.18

®usnyeckue SABIEHUS B HPUpPOJE: TOBEPXHOCTHOE
HaTSDKEHWE W KanWUISIpHbIE SBJIEHHUS B  IPHUPOAE,
KpUCTAJUIBI B NpUpoae, uznydeHue ConHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE Opu3bl; 00pa30BaHUE POCHI, TyMaHa,

HHCA, CHCr'a.

6.19

TexHuueckue  yCTpOMCTBA:  KalWLIAPBL,  IIPUMEPHI
UCIIOJb30BAaHUS KPUCTAJUIOB, >XKMJIKOCTHBIA TEPMOMETP,
JATYMK TEMIIepaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCT'O Cr'OPpaHUsI.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUSA

7.1 OnexTpusanus Tei. J[Ba poga 3JEKTPUUECKUX 3apsiioB
B3aumopeiictBue  3apsbkeHHbIX  Tesl.  3akoH — Kynmona

7.2 (3aBUCUMOCTb CWJIbI B3aUMOJCHCTBUS 3apsLKEHHBIX TN OT
BEJINYMHBI 3apsIJIOB U PACCTOSIHUS MEKIY TEIaMu)
Onexrpuueckoe noje. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

7.3 noJist. [IpyHIMI cyneprno3unuu MEeKTpUIeCKuX nojieu (Ha
KayeCTBEHHOM YpPOBHE)
Hocurenu oanexTpuuyeckux 3apsaoB. ODJIeMEHTapHBIH

7.4 anekrpudeckuil 3apan. Ctpoenue aroma. IIpoBojnHuku u
JURJIEKTPUKU

7.5 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa




DNEeKTPUUECKUI TOK. Ycenosus CyLICCTBOBAHUSA

7.6

ANEKTPUYECKOTO TOKA. MICTOUHMKHM OCTOSIHHOTO TOKa

JleficTBUS 3NIEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMHUECKOE,
7.7

MarHuTHOE). DIEKTPUUYECKUM TOK B KMJIKOCTSX U Ta3ax

Onexrpuueckas nenb. Cuwia Toka. DJIEKTPUUECKOE
7.8

HaIpsKECHUE

CornpoTHBIICHHE MPOBOJAHUKA. Y I€IbHOE CONMPOTUBICHUE
7.9

BEILIECTBA
7.10 3axon OMa a1 yyacTKa Lenu

[locnenoBarenpHOE M NApajUIENIbHOE  COEAMHEHUE
7.11

IIPOBOJIHUKOB

PaGora ¥ MOIIHOCTH AJNEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyisa — Jlenua

DNeKTpUYecKue MLend M TOTPeOUTeNH HIEeKTPUIECKON
7.13

sHepruu B ObiTy. KopoTkoe 3amblkaHue

[locTostHHble MarHuThl. B3auMoaeicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosnie. MarHutHoe 1mone 3eMiId M €ro
7.15

3HAYEHME JUIS )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE 1MOJ€ 3JEKTPUYECKOIO TOKA.
7.16

[IpumeHeHne 31eKTPOMArHuTOB B TEXHUKE

JlelicTBUE MarHWTHOrO IMOJS HA MPOBOJHHUK C TOKOM.

DNeKTpoABUTaTellb IOCTOSHHOIO Toka. lcnosb3oBanue
7.17

3JIEKTPOJIBUraTeNeii B TEXHUYECKUX YCTPOWCTBaX MU Ha

TPaHCIOPTE

OnbIThI QDapanes. SIBnenue 3JIEKTPOMATHUTHOU
7.18

uHaykuuu. [pasuiio Jlenna

Onexrporenepatop. CrocoObl MOTyUYeHUS dMEKTPUIECKON
7.19 SHEPruu.  ODJEKTPOCTAHIIMM  HA  BO30OHOBIISIEMBIX

HMCTOYHHMKAX SHEPTUHU

[TpakTryeckue paboThI:
7.20

OnpIThl IO HAOIOACHUIO ANIEKTPU3ALMU TET UHIYKLIUEH U




IIPU CONIPUKOCHOBEHHH.
HccnenoBanue nAeMCTBUSA — AJIEKTPUYECKOTO IIOJA  HA
MIPOBOJHUKH U IU3JIEKTPUKH.

COopka u mpoBepka pabOTHl 3JICKTPUUECKON Lenu
IIOCTOSIHHOT'O TOKA.

H3mepenue u peryanpoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HanpsHKEHMS.
HccnepoBanue 3aBUCUMOCTH CWIIBI TOKA, WAYIIETO 4Yepe3
pPEe3UCTOp, OT CONPOTHUBIICHHS PE3UCTOPA W HANPSKECHUS
Ha PE3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTUBIICHUS] IPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAIHU TIOTIEPEYHOr0 CEYEHMS U MaTepHalla.
[IpoBepka 1mpaBuia  CIIOKEHUS  HANPSDKEHUM — TIpH
MOCJIEIOBATEIbHOM ~ COEIMHEHUH JBYX  PE3UCTOPOB.
[IpoBepka mpaBuia JUisi CWIbBl TOKa HPH IApauIeIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenue  pabOTHI
WIEKTPUYECKOTO  TOKA, MAYLIETO 4epe3  PEe3UCTOop.
OnpezneneHne  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BbIICIIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO Yepes3 JIAMIIOYKY, OT HalIPsDKEHUS Ha
Hei. Ompenenenue KIIJ wnarpeBarens. WccnenoBanue
MarHuTHOTO B3aWMOJEHCTBUSI IOCTOSIHHBIX MAarHHUTOB.
N3yueHne MarHUTHOTO MOJII NOCTOSIHHBIX MarHUTOB IpU
ux 00beIMHEHUU U pasneneHuu. VMccnenoBanue aecTBus
AJIEKTPUYECKOTO0 TOKAa HAa MAarHUTHYIO CTpesKy. OMNbITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh CUJIbl B3aUMOJECHCTBUSA
KaTyIIKU C TOKOM UM MarHura OT CHJbl TOKa U
HallpaBJCHUs TOKA B Karymke. V3ydeHuwe pencTBus
MarHuTHOTO  TIOJI  Ha  IIPOBOJHHUK C  TOKOM.
Konctpyupoanue 51 n3y4yeHue paboThI
3IIEKTPOJIBUTATES. H3mepenne KITQ

BHeKTpOHBHFaTeHBHOﬁ YCTaHOBKH. OnBITH 1o




HCCICAOBAaHUIO SBJICHUA BHGKTpOMaFHHTHOfI HWHAYKIOWH:
HCCICIOBAaHUC W3MCHCHHMI 3HAUCHUS U HaIlpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

®usznueckue SBICHUA B TPHUPOAC: IJIEKTPUUECKUE
SBIICHUST B  arMocdepe,  JIEKTPUYECTBO  JKHUBBIX
OpPraHM3MOB, MarHUTHOE MoJyie 3eMJd, Jpeid MoIIoCcoB,
POJIb MAarHUTHOTO TOJS JUISl KU3HU Ha 3emIie, MOJIAPHOe

CHUAHUC

7.22

TexHudeckue yCTpOMCTBA: 3JIEKTPOCKOI, AaMIEPMETP,
BOJIETMETpP, PEOCTaT, CUETYUK IIIEKTPHUECKOW DSHEPTHH,
AIIEKTPOOCBETUTEIbHBIE ~ NPHOOPHI,  HArpeBaTeIbHBIC
AIEKTPOIPUOOPHI (mpuMepsl), ANEKTPUIECKHUE
NPEAOXPAHUTEIH, AJIEKTPOMArHUT,  3JICKTPOJBUTATEINb

IMOCTOAHHOTI'O TOKA, rCHEPATOP MOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenrta [IpoBepsiemble 371EMEHTHI COJEPKAHUS
paszena
MEXAHUWYECKUE SABJIEHU A
Mexanuueckoe JABWXKEHHE. MarepualibHasi  TOYKa.
51 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NMPAMOJIIMHENHOE JBUKEHUE
###Par##HHepaBHoMepHOE NPSAMOJIUHEIHOE JBUKECHUE.
g 8.4 CpenHsdsi W  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JIB>KEHUH
Yckopenue. PaBHOyCKOpeHHOE NPSIMOIUHENHOE
53 JBUKEHUE
8.6 #HH#HPar###CBoooauoe magenne. OnblTel [ anuies
H#i#HtPar##PaBHOMEpHOE JBMXEHUE IO OKPY’KHOCTH.
8.7 [lepuon m wacrora oOpamenus. JIuHeiHas u yrioBas

CKOpPOCTH. HeHTpOCTpeMI/ITCHBHOC YCKOPEHUC




8.8

IlepBb1ii 3ak0oH HproToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpertuii 3axkon HeroToHa

8.11 HHHPar###] [puHuunn cynepno3uiiuu Cul

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 H#HHtPar##H#Cuita  TpeHMs: cujla TPEHHUS CKOJIbXEHUS,
. CWJIa TPEHUS MOKOs, APYTHe BUIAbI TPEHUS

% 14 ###Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOI'O
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS

815 IlBwkenne  mmaHetr  Bokpyr  Comnma.  IlepBas
. KocMu4ecKasi ckopocTb. HeBecoMoCTh U eperpysku

816 PaBHOBecue MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPIOL
' TeJo

%17 H###Par##HtPaBHoBecue TBEPJOro Teja ¢ 3aKPEIUIEHHON
. OCbI0 BpauieHusa. MoMeHT cuibl. LIeHTp TsxecTn

8.18 Nmnynbe Tena. M3menenue ummynbca. IMiyibe cuiibl

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 HH#HPar#H#PeakTBHOE NBU)KEHUE

8.21 Mexannyeckasi paboTa U MOILIHOCTb

82 PabGora cun Ttsxkectu, ympyroctd, TpeHus. CBs3b
. SHEPrUu U pabOThI

823 [loreHunanbHass d3Heprus Tena, MOJHATONO  HaJ
' MOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHumanbHas SHEPrus CKATOM NPy KUHBI

825 #H##Par##HKunernueckas  sueprusa.  Teopema o
. KMHETUYECKON dHEPTUU

8.26 HiHPar###3akoH coxpaHEHUsI MEXaHUYECKON SHEPTUN

[IpakTrueckue padbOThI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
827 WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.

OHpeHCHeHI/Ie YCKOpPEHUA TEJIa IPHU PABHOYCKOPCHHOM
JIBIDKCHHU 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTHU IIyTH OT BPEMCHHU IIpU




PaBHOYCKOPEHHOM JBIKEHUH 03 Ha4aJIbHOW CKOPOCTH.
IIpoBepka THIOTE3Bl: €CAM IPU PaBHOYCKOPEHHOM
IBIDKEHUH 0e3 HadaJIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psI HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIUE
IIPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHUS
OT CWUJbl HOpPMallbHOrOo JaBieHus. OrmnpeneneHue
kod(pduuueHTa TpeHus CcKosbkeHud. OnpereneHue
KECTKOCTH TpYXuHBL. OnpeneneHne padOThl  CHIIBI
TpEHMsI TIpU PAaBHOMEPHOM JBI)KEHHU Teja IO
TOPU30HTAIBFHON ToBepxHOCTH. OmpeneneHune pabdOTHI
CWJIBl  yOpPyrOoCTH  Ipu  NOAbEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOABMKHOIO M IOJBHXKHOTO

OJIOKOB

duznuueckue SBICHUS B IMpUpoAC: IIPUIUBLI U OTJIUBLI,

8.28 nBukeHue I1uiaHeT COJHEYHOH CHUCTEMBl, PEeaKTHBHOE
JBIKCHUE KMBBIX OPraHU3MOB
820 TexHudeckue  ycTpoWCTBa:  CIHMIOMETp, JATYUKU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe amkenrne. OCHOBHBIE XapaKTEPUCTHKH

> KoJie0aHui: TIeproJI, YacTOTa, aMIUTHTYAa
97 Marematuueckuit u MPY>KUHHBIN MasITHUKH.
' [IpeBpaienue sHepruu npu KoiaedaTeIbHOM ABHKEHUN
93 3aryxawomue kojebaHus. BolHyXIeHHBbIE KoJeOaHUS.
' Pe3onanc
Mexannuyeckue BoyiHbl. CBOMCTBA MEXaHMYECKHUX BOJIH.
94 [IpononbHble W monepeyHble BONHBL. J[JInHA BOJHBI U
' CKOPOCTb €€ pacrnpocTpaHeHHsl. MexaHUu4eCKre BOJIHBI B
TBEPJOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. [')poMKOCTb U BbICOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 Nudpas3Byk u yiabTpa3Byk
97 [IpakTuueckue paboOTHI:

OmnpeneneHue 4acToTbl UM Iepuoja  KoseOaHui




MaTeMaTUYECKOTrO MasITHUKA.

Onpenenenre 4YacTOThl M TepuojAa  KosieOaHUit
MPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  TepuoAa  KojeOaHuit
MOJBCIICHHOTO K HHUTH TIpy3a OT [JMHBl HHTH.
HccnenoBanne 3aBUCMMOCTH TepuoAa  KosjeOaHui
MpY>KUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH rnepuoja Kosie0aHuit rpysa,
MOJBEIICHHOTO K HUTH, OT MACChl I'py3a U KECTKOCTH

IPY>XUHBI. I/IBMGPCHI/Ie YCKOPCHUA CBO6OI[HOFO naacHUusA

duznyeckue SBICHUS B npupoae: BOCIIPHUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEMCMHYECKHE BOJIHBI,
IlyHAMH, 3XO
99 TexHuuecKue yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

yJIbTPa3ByKa B ObITY U TEXHUKE

DJIEKTPOMAT'HUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

QHGKTpOMaFHHTHOG I10JIC. 9HeKTpOMaFHI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DOnexTpoMarHutHas npupoja cera. CKOpOCTb CBeTa.
' BosiHoBbIe cBOMCTBa cBeTa
10 IIpakTyeckue paboTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TesedoHa
dusnueckue sBIEHUS B Hpupojae: OHOJIOrMYecKoe
10.5 NEUCTBUE BHJIIMOTO, yJIbTPauoIE€TOBOIO u
PEHTI'€HOBCKOT'O U3IyYeHUN
10.6 Texuuueckue yCTpOMCTBA: UCII0JIb30BaHHE
. AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOW CBS3HU
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozenb cBera. ICTOUHMKH cBETa
11 11.2 [IpsamosnHEHOE pacCIpOCTPAHEHNE CBETA
13 Otpaxxenue cseta. Ilnockoe 3epkaso. 3aKOH OTpaXeHUs

CBC€Ta




[Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETa.

t4 [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 Junza. Xop nyyeit B nuH3e
116 Ontnueckas cucrema ¢oroanmnapara, MUKPOCKONA U
. TeJecKona
117 I'ma3 xak onruueckas cuctema. bimzopykocts u
' JaJIbBHO30PKOCTh
18 Pasnoxxenue Oesnoro ceera B criektp. OnbiTel HproTOHA.
. CrnosxeHue crieKTpaibHbIX 1IBETOB. Jlucnepcus cBera
[IpakTueckue padbOThI:
#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpa)kKeHHUs CBETOBOTO JIy4a OT YyIJIia MaJeHHUs.
#iHPartH##l3yuenre  XapakTepUCTHK  HM300pa’keHus
IpeaMeTa B IIIOCKOM 3epKalle.
#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
MIPEIOMIICHUSI CBETOBOTO JIydya OT yIJia MajJeHUs Ha
19 TPAHUIIE «BO3JIYX — CTEKIIOM.
. #H##Part## lonyuenne M300pakeHUl C  MOMOIIBIO
COOUPAFOIIICH JIMH3HI.
##H#Part##Onpenenenrie  GOKYCHOTO pacCTOSHUSL U
ONTHYECKOM CHJIBI COOMpArOIeH JTMH3bI.
#HH#HPar###ONBITEl TIO  pa3nokeHuro Oeloro cBera B
CIEKTP.
HHH#Par##H#ONbITBl 110 BOCHPHUATHIO IIBETA IMPEIMETOB
IIPU UX HAOIIOAEHUN Yepe3 LIBETOBbIE (PUIIBTPbI
®duznueckue sBJIeHUs B mpupoje: 3atmenus CoiHIa u
11.10 JlyHbl, 11B€Ta Tej, ONTHUYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakiys, pagayra, MUPax)
11.11 Texanueckue YCTpOMCTBA: OYKHU, [IEPUCKOII,
' ¢doroanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
1 1 OmnbiTel Peszepdopna u mumanerapHas MoJenb aToMa.
' Mopens aroma bopa
12.2 Hcnyckanve W MOIVIOLIEHHE CBETa aTOMOM. KBaHTHI.




JInnelyaTeie CIIEKTPBI

12.3

PapmnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3IydeHus

12.4

Crpoenue aromHoro szapa. HykioHHas Mozaens

ATOMHOTI'O dapa. H3oTomnsl

12.5

PanuoakTuBHEBIC IIPpCBPAICHHAA. HepI/IOI[ Mnojiypaciiaga

ATOMHBIX AO€P

12.6

SnepHble peakuyy. 3aKOHbI COXPAaHEHUS 3apsiIOBOrO U

MaCCOBOI'O YHCCII

12.7

3H€pFI/I$[ CBs3U aTOMHBIX AO€P. CBsi3b Macchl 1 OHEPIrrun

12.8

Peakuuu cunTe3a u AejaeHUs AACP. Hctounuku OHCPIUH

CouHiia 1 3831

12.9

Snepnas sHepretuka. JleHcTBHME  pagMOAKTUBHBIX

I/I3J'Iy‘-I€HI/1ﬁ Ha JXUBBIC OPTraHU3MbIL

12.10

[IpakTrueckue padbOThI:

HaGntoneHue CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB
U3ITyYEHUs.

HccnenoBaHue TPEeKOB: M3MEPEHHME SHEPIMM YacTUIIbI
10 TOPMO3HOMY TyTH (110 (hoTorpadusim).

W3mepenue paaroakTuBHOTO (hoHa

12.11

@dusuyeckue SBICHUS B IPHUPOJAE: ECTECTBEHHBIN
PaguOAKTUBHBIN ¢om, KOCMHMYECKHUE Jy4H,
paiMOaKTUBHOE M3JIy4YCHHE MNPUPOIAHBIX MHHEPAJIOB,
JNEUCTBHE PAJMOAKTUBHBIX MW3JIIyYEHUH HA OpPraHU3M

YCJIIOBCKaA

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VHJVBHIyaJIbHBIA TO3UMETP, KaMmepa Buinbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
MMPOI'PAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

Kon
nposepsie
MOro
TpeOOBaH
ust

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3MKK B HAy4YHOU KapTHHE MHpPaA; cHOPMHUPOBAHHOCTH
0a30BBIX IMIPEJCTaBICHUM O 3aKOHOMEPHOW CBSI3M M IO3HABAaEMOCTHU
SBIIEHUN  TNPUPOABI, O  POJIM  OKCIEpUMEHTa B  (QHU3UKE, O
cucreMooOpasymomieii poinu (U3MKM B PAa3BUTUU ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJOTUH, 00 »BOMOLMU (PU3NYECKUX 3HAHUU M UX POJIH B
LIEJIOCTHONW €CTECTBEHHOHAYYHOW KapTHMHE MHUPA, O BKJIAJE POCCUHCKUX U
3apyOeXHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB

OKpYKaIOILIET0 MUPA, PA3BUTHE TEXHUKH U TEXHOJOTUI

3HaHUA O BUJAX MaTepuu (BELIECTBO U IOJIE), O JBWKEHUHU Kak criocole
CYILLIECTBOBaHMsI MaTepuH, 00 aTOMHO-MOJEKYJSPHOW TEOPUH CTPOCHUS
BEIECTBA, O (PU3MUECKOW CYIIHOCTH SBJICHHM MPHUPOILI (MEXaHMYECKHX,
TEIUIOBBIX, 3JICKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE Pa3IuyaTh SBICHUS
[0 ONHMCAHHWI0O UX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIMX AaHHOE (U3NYECKOE SBIICHHE; YMEHUE PACIIO3HABATh
NpPOSIBIICHUE H3YUYCHHBIX (DU3MYECKHX SIBICHUH B OKPYXArOIIEM MHpeE,

BBIACIIIA UX CYHICCTBCHHBIC CBOMCTBA (HpI/IBHaKI/I)

BJ'Ia,I[CHI/IC OCHOBaMH MOHSITHHMHOI'O araapara U CHUMBOJHUYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HCIOJB30BAHUC HUX IJId PCHICHUSA y‘~I66HI)IX 3aaa4; YMCHHC
XapaKTCPpHU30BaATb CBOIMCTBa TCII, (bHSquCKI/IC SIBJICHUSL W IIPOLECCCHI,

HCITOJIb3Ys q)YHHaMeHTaJII)HBIG N OMITUPUYICCKHUEC 3aKOHBI

YMeHne OmuchIBaTh HN3YUYCHHBIC CBOMCTBA TENI W (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA,

HCIIOJIb3Y (bHSquCKI/IC BCINYHMHBI

Brnanenne ocHOBaMH METOJIOB Hay4HOT'O MO3HAHUS C YYETOM COOIOCHHUS
npaBuiI 0e30MacHOT0 TPy/ia: HaOMoIeHHE (PU3NIECKHUX SIBIICHUIA:
YMEHHE CaMOCTOSITEIBbHO COOMpATh JKCIEPHUMEHTAIBHYIO YCTaHOBKY U3

JAHHOTO Habopa 000PYIOBaHUS 10 MHCTPYKIIMHU, ONMKMCHIBATH XOJ OIbITa U




3aIUCBIBATh €TO PE3YIbTATHI, (POPMYIHPOBATH BHIBOJIBI;

IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHUIl (PU3MUECKUX BEIMYUH:
YMEHHE  IUIAaHUPOBAaTh  WM3MEPEHHUS,  CaMOCTOSTENbHO  cOOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY II0 WHCTPYKLMH, BBIYHUCIATH 3HAUYECHHUE
BEJIMYMHBI U aHAJIU3UPOBATh IOJYYECHHBIEC PE3YJIBTATHI C YUYETOM 3aJaHHOU
HOTPELIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHHE HECJIOKHBIX JKCIIEPUMEHTAIIbHBIX WCCJIEI0BAHNM;
CaMOCTOSITENIbHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U IPOBOJUTH
UCCJIEOBAHNE IO MHCTPYKLHH, NMPEACTABIATH IIOJYYEHHBIE 3aBUCUMOCTH
¢u3nueckux BeIMYMH B BHJE TaOmMI U rpaduKOB, YYUTHIBAThH

MOrpCIHOCTH, ACJIaTh BBIBOAKLI 110 PE3yJIbTaTaM UCCIICAOBAHUA

[lonnmanue xapakTepHbIX CBOWCTB (PM3MYECKUX MOAENeH (MarephaibHas
TOYKa, a0COIOTHO TBEPJOE TEJO, MOJEIM CTPOEHUS ra3oB, )KUIKOCTEH U
TBEPABIX TEJI, IUIAHETAPHAs MOJEIIb aTOMa, HyKJIIOHHAs MOJEIb aTOMHOIO

;mpa) U YMCHUC IIPUMCHATDb UX IJIS 00BsICHEHHS (1)H3HLIGCKI/IX IIpoueccoB

YMmenue 00bACHATh (PU3NUECKHE MPOIECCHl U CBOWCTBA T€J, B TOM YHCIE U
B KOHTEKCTE CHUTyallMi IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU u CTPOUTH
OOBSICHEHHE C OMOpOW Ha HW3YYCHHBIC CBONCTBA (DM3MYECKHX SIBIICHUH,

(1)H31/I‘-I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACTIN

YMmeHue pemaTh pacu€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHMI), UCTIONbB3Ys
3aKOHBI U (OPMYJIbI, CBS3bIBAIOLINE (PU3HUYECKHE BEIMUYUHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCJIOBHE 3aJaud, BBISBIATH HEJOCTAIOIIME JIaHHBIE,
BbIOMpaTh 3aKOHbI M (OpPMyJbl, HEOOXoAuMble il €€ pellleHus,
UCIIOJIb30BaTh CIPABOYHbBIC JIAaHHBIE, NPOBOJAUTH PACUETHI U OLIEHUBATH
PEATMCTUYHOCTD MOJIyY€HHOI'O 3HaYeHUs (PU3MUECKOW BEIMUYMHBI; YMEHUE
ONpEeAeATh Pa3MEPHOCTh (DU3MUECKON BEJIMYUHBI, [OIYYEHHOH IHpuU

PCIICHUHN 3a1a4N

YMeHue XapaKTCPHU30BaThb IIPUHIHUIIBI Z[eﬁCTBHH TCXHHNYCCKUX yCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U TMPOMBINUICHHBIX TCXHOJIOTMYCCKUX
IIpoLecCCoOB MO UX OMUCAHUIO, UCITIOJIBb3YS 3HAHUA O CBOMCTBaxX (bl/ISI/I‘leCKI/IX

SIBJICHUN ¥ HEOOXOAMMBbIe (pr3nyecKre 3aKOHOMEPHOCTH

10

YMeHue HCIOJIb30BaTh 3HAHUS O (PU3UYCCKUX SBJICHHUSX B IMOBCEIHEBHOMN
KU3HHM U1 oOecriedeHus: 0e30MacHOCTH IMPH OOpAIIeHUH C OBITOBBIMH

npubOpaMl W TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 3/0pOBBS U




COOJIIO/ICHHSI HOPM 3KOJIOTHUECKOTO TOBEJICHHS B OKPY)KaIOIIeH cpeje;
NOHUMAaHHE HEOOXOJUMOCTH NPUMEHECHUS JIOCTH)KCHUH (QU3MKH U

TEXHOJIOT Uit I palMOHAJIBHOI'O IPpHUPOAOIIOJIb30BaAHUA

11

OnpIT ToOHWCKa, TpeoOpa3oBaHWsl M  TPEACTaBICHUS UHPOpPMALUU
busznyeckoro - coiaep)KaHUS € UCIHOJb30BaHUEM  HHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI; yMEHHE OLICHHBAaThb JIOCTOBEPHOCTh
MOJyYeHHOW HMHQOpPMAIlMKM HA OCHOBE HMEIOMIMXCS 3HAHUW U
JIOTIOJIHUTENbHBIX MCTOYHUKOB; YMEHHUE HCIOJIb30BaTh NPHU BBINOJIHEHUU
yueOHBIX 33JaHU  HAYYHO-TIONMYJSIPHYIO JHUTEepaTypy (Qu3udecKoro
CoOJIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTu MIHTepHeT; BiaseHue
0a30BbIMU HaBbIKaMU MpeoOpa3zoBaHUs MHPOPMAIMU U3 OJHOW 3HAKOBOMU
CHCTEMBI B JPYIYIO; YMEHHE CO31aBaTh COOCTBCHHbBIC NHCHMEHHBIE U

YCTHBIC COO6H.I€HI/I$[ Ha OCHOBC I/IH(bOpMaI_[I/II/I K13 HCCKOJBKHUX MCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWYECKMUE SABJIEHU S
. Mexanuueckoe ABWKeHHe. MarepuanbHas Touka. CucremMa  oTcuérta.
' OTHOCHTEIBHOCTD JBHIKCHHUSI
PaBHOMepHOE U HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTb. Dopmyna s
1.2 BBIYUCIICHUSI CPETHEH CKOpOCTH: V = S/t
PaBHOMEpHOE TPSAMOJIMHEHHOE IBM)KEHUE. 3aBHCUMOCTh KOOPIWHATHI TEia OT
BPEMCHH B CJIy4ae PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHUS:
L3 X(1)=x,+ut
I'padukn 3aBUCHMOCTH OT BpPEMEHH ISl TPOCKIMH CKOPOCTH, IPOCKIIUU
NepeMEILEHHsI, IyTH, KOOPAWHATHl TPU PABHOMEPHOM IPSMOJIHMHEHHOM
JIBHDKCHUU
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
TPSIMOJIMHEHHOTO JIBUYKCHUSI:
3
Se(f) =vp, *1+ay * ;
2
dopmMyIibl JUIS TPOSKIUU TEPEMEUICHUS, NPOCKIIMA CKOPOCTH W TPOCKIMU
YCKOpPEHHS IPY PABHOYCKOPCHHOM TIPSIMOJIMHEHHOM JIBUKCHUH
2
1.4 .sx(r)=uh-r+ar-%.
U.\'('f) =V, T4,
a(f) =canst,
U:x: = Uix: =la.s,
I'padukn 3aBUCMMOCTH OT BpPEMEHHM JUIsS TPOCKIMU YCKOPEHHS, IMPOCKIIUU
CKOPOCTH, TIPOCKIMH T[EPEMEIICHUS, KOOPAMHATHI IPHU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBU)KCHUU
CBobonnoe magenue. PopmyIabl, ONUCHIBAIOIIKME CBOOOJHOE TMAJeHHUE Tella 0
1.5 BEPTUKAIHM (IBM)KCHUE Tella BHHU3 WJIM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnu). ['paduku 3aBUCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




IPOEKLMHU CKOPOCTH M KOOPJAMHAThl MpU CBOOOJHOM TaJE€HUU Teja 110

BCPTHKAIIN

CkopocTh pPaBHOMEpPHOTO [BIDKCHUSI Tella IO OKpyKHOCTH. HampaBnenue
CKOPOCTH.
®opmyna s BBIYMCIEHHS CKOPOCTH 4epe3 pajnyC OKPYKHOCTH M IEpUO[

oOpareHus:

2mR
T

LlenTpocTpeMuTenbHOe yCcKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEIBHOIO

16 yckopeHusi. @opmyiia Jisi BBIUUCICHUS YCKOPEHUS:
2
i U
R
®dopmyia, CBSI3bIBatOIIAs IEPUOJ] U YACTOTY OOpaleHUS:
V= !
T
Macca. [1notHocTs BemectBa. @opmyna AJisg BBIYUCIEHUS TUIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas (uszndeckast BenuyuHa. ClokeHue Cuil
1.9 SBnenne unepuuu. [lepsolii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHMU: TCJIa U BEKTOpPA CUJIBI, I[eﬁCTBYIOIHCﬁ Ha

TCII0

Bzaumopeiictue ten. Tperunit 3akoH HeroToHa:

Fy y=-F 5

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUS. d)opMyna UL BBIYUCIICHUST MOJAYJIST CHIIBL

TPCHUA CKOJIbXKCHUA:




1.13

Hedpopmanus Tena. Yopyrue u Heynpyrue JaedopManuu. 3aKOH yHOpyroi

nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My - M,
F=G-——=
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOHOTO MaACHHUS.
®opmyna a7 BEIYUCICHUS CUITBI TSDKECTH BOJIM3H noBepxHocTH 3eminu: F = mg.
JBrxenue maneT BOkpyr Comnnina. [lepas kocMuyeckasi CKOpOCTb.

HesecomocTs n neperpysku

1.15

HNmnynec Tena — BeKTOpHast pu3nudeckasi BeIMYMHA.
P=mi

HNmnynse cucremsl Tel. U3MeHeHnne nMmyJibea. MMiyabe cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCa IJIs 3aMKHYTOﬁ CUCTEMBI TCII:
p=myly +imyU, =const

PeakTuBHOE JBMXKCHUE

1.17

Mexanuueckas pa60Ta. CDopMyna JJIs1 BBIYMCIICHHA pa6OTI>I CHIJIBI:

A=F5cosct

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u NOoTCHUUAaJIbHAaA SHCPIrui. q)OpMy.Ha JJISA BBIYMCJIICHUA

KUHETUYECKON IHEPTUU:

IHUE
e
G

Teopema o knHeTHUeCKOU d3Heprun. Popmyia A BBIYUCICHUS NOTCHIIMAIBHON




SHEPruu Teia, NOAHATOIO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanndeckas SHEpPIus:

E=E,+E,

3aKoH COXpaHCHUA MEXaHUYEeCKOU OHCPI'UH. CDOpMyJ'Ia JJIA 3aKOHA COXpPAaHCHUA

MEXaHUYeCKOM SHEPTHUU B OTCYTCTBUC CUJI TPCHUS: FE = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpU HAJIUYUU CUJIbI TPCHUA.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABUIIOY» MEXAHHKH.
Preryar. Momenr cwitel; M - Fl.

Ycnosue PAaBHOBCCHA pblyara:

M +M, +..=0
[MoxBwxHBIN 1 HenoABHKHBINA 0J10KK. KITJI mpocThIX MEXaHU3MOB,

n= AAnmesﬂaa

ATPATeEEA R

1.21

JlaBneHnue TBEPAOTO TeIA.

d)opMyna JJIs BBIYHMCIICHHUA JAaBJIICHUA TBép,I[Ol"O TCIa:

.
p_S'

JlaBienue raza. ATMocepHOe aBlICHHE.

FI/I,Z[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPH KUIKOCTH.

CDOpMy.Ha JJI BBIYHUCJIICHUA OAaBJICHUA BHYTPH ) KUAKOCTU!

P=p+ P,

1.22

3axoH Ilackans. 'mapaBanueckuii npecc

1.23

3akoH Apxumena. Dopmyna g ONPENCICHHUS BBITAJKUBAIOLICH

Z[eﬁCTByIOIHeﬁ Ha TCJIO0, HOI‘py)KéHHOG B ’ KMAKOCTDb WJIM I'a3:

F_{m_ =pgV

YcnoBue miaBanus Teia. [lnaBanue CyI0B M BO3yXOIlJIaBaHHUEC

CHUIBI,




1.24

Mexanuueckue KosieOaHusa. AMIUIMTYA, TEPUOJ, W YacToTa KoJeOaHWil.

d)opMyna, CBA3bIBAIOIIAA YaCTOTY U IICPUOJ KOJIEOQHHI:

1.25

MaremaTtrueckuid U TPYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum npu

KOJIEOATEIFHOM JIBIKECHUH

1.26

3aryxatomue kosiebanus. BoiHyxaeHHble Konebanus. Pezonanc

1.27

MexaHU4eCcKHUe BOJIHEL. HpOI{OJII)HBIG N TOICPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHWA BOJIHBI:

h=v-T

1.28

3ByK. rpOMKOCTL U BbICOTA 3BYKaA. OTpaxceHHe 3ByKOBOI>i BOJIHbBI Ha I'paHUIC

nByx cpen. Madpa3Byk u yIbTpa3ByK

1.29

Ipakxmuueckue pabomwl

W3mepenue cpeiHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH
NpYXUHBL; KOd(Q(HUIIMEHTa TPEHUS CKOJIBXKCHUS, PaOOTHI CHIIBI TPCHHS, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTH JIBMKCHHUSI OpycKa 1O HAKJIOHHOW IIOCKOCTH;
YCKOpeHUs: OpyCKa TpW JBUKCHHH TI0 HAKJIOHHOW IUIOCKOCTH; YacTOThI U
neproja  KoJieOaHWH MaTEeMaTHYECKOTO MAasTHHKA; YacTOThl M IEpHOAA
KOJICOAHUI TPY>KHHHOTO MasTHUKA;, MOMEHTA CHJIBI, ICHCTBYIOIIECTO HA phIYar;
paboThl CWIIBI YNPYTOCTH IPH MOIBbEME TPy3a C IMOMOIIBIO HETOABHKHOTO
0s0ka; pabOThI CHIIBI YIIPYTOCTH TPU TOABEME Tpy3a C MOMOIIBIO MOJIBUXKHOTO
0J10Ka.

HccnenoBanue 3aBHCUMOCTH apXMMEIOBOW CHJIBI OT 00bEMa MOTrpPYKEHHOU
YacTH Tela U OT IUIOTHOCTH KHMJKOCTH; HE3aBHCUMOCTHU BBITAIKABAIOLICH CHIIBI
OT MAcCChI TeJa; CHJIbI TPCHHSI CKOJIBKCHHS OT CHJIBI HOPMAJIBLHOTO JIABJICHUS M OT
poJlla IOBEPXHOCTH; CWJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPYXKUHE, OT CTEIICHU
nedopMaIuu MpYy>KUHBI, YCKOPEHUsT Opycka OT yrila HaKJIOHA HampaBIISIONICH;
neproaa (4acToThl) KOJICOAHWM HUTSHOTO MasSTHHWKA OT JJIMHBI HUTH; MIEPHOAA
KOJICOAHUH TPY)KUHHOTO MAasTHHUKA OT MAacChl Tpy3a U JKECTKOCTH TPYKUHBL;
UCCIIC/IOBAaHHE HE3aBHUCHMOCTU TIepHOJa KOJICOAHWH HHUTSHOTO MAasTHHUKA OT

MacCCBhI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl ABWKEHHS C Ppa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKUBOW MPUPOJIE, NEUCTBUE CWIIBI TPEHUS B MPUPOJIE U

TCXHUKC, IPWJIMBLBI W OTJIUBLI, JABHXCHHC ILIAHCT ConHeynon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KHMBBIX OPraHM3MOB, pbldaru B TCJIC YCJIIOBCKA, BIMAHUC
aTMOC(bepHOFO JaBJICHHS Ha JKUBOM OpraHu3M, IIJIaBaAHUC pLI6, BOCIIPHATHC

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, CEMCMHUYECKUE BOJIHBI, IYHAaMH, 3XO

1.31

Texnuueckue ycmpoticmea.: CUUIAOMETP, NATYUKUA TIOJOXKECHHS, PACCTOSHHS U
YCKOpEHUs, IWHAMOMETp, TMOAIIWIHUKYA, PAKEThl, pblYar, MOJIBUKHBIA U
HETIOJIBMKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCThIC MEXAHW3MBI B OBITY,
COOOILAIOIIUECS COCY/Abl, YCTPOWCTBO BOAONPOBOJAA, THAPABIMYECKH IMpecc,
MaHOMETp, OapoMerp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, dXOJIOT,

HCIIOJIb30BAHUC YJIBTPA3BYKaA B 6BITy U TCXHHUKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUs
2.1 BeniecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOT0 COCTOSHUI BEIECTBA.
Kpucrannunaeckue u amopdHsie Tena
29 JBwxenune wyactuiy BemiecTBa. CBs3b CKOPOCTH JABHKEHUS YacTHI[ C
' Temneparypoil. bpoynoBckoe aBmxkenue, tuddysus
2.3 CmayuBaHue ¥ KalWUISIPHBIC SIBJICHUS
2.4 TemnnoBoe paciuiupeHue U cxaTue
2.5 TemoBoe paBHOBECHE
Y Buytpennsas sneprus. PaGora u Teruonepenadya Kak CHocoObl H3MEHEHUS
. BHYTPEHHEHN SHEPTUU
2.7 Buap!l Terionepenaun: TEMIONPOBOIHOCT, KOHBEKIIHS, U3TyUEHUE
HarpeBanue wu oxnaxnaenue Tten. KomaumyecTBO — TerioTel.  YaenbHas
TETIOEMKOCTb:
2.8 %
O=cm(t,—t,)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX MPOLECCaX. YPaBHEHUE TEIIOBOTO
OanaHca:
2.9
o+ +..=0
Hcnapenune u koHuaeHcauusa. 3MeHeHHE BHYTPEHHEH BSHEPrud B MpoLEcCe
510 ucrapeHuss M KoHjaeHcauuu. KurneHue IKUIKOCTU. YenbHas TeIioTa

napoo6pa3zoBanusi: L = O/m




2.11

BnaxnocTs Bo31yxa

[InaBnenne wn Kpucrasmsauus. J3MeHeHWe BHYTpPEHHEW DSHEPruu IIpU

IUIaBJICHUH U KPpUCTAJIJIN3alluH. VY aenbHas TEIJIOTa MJIaBJICHUS

2.12 ; Q
" m
BnyTpeHHss 3Heprust cropaHusi TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHus TOILINBA:
2.13 q=0/m
2.14 [TpunHIumel paboThl TeroBbIX apurareneid. KI1J[ TernoBoro apurarens
Ilpakmuueckue pabomul
W3mepenne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM
Maccbl, B KOTOpPYIO OIYyUIEH HAarpeTblid IWIMHIP; KOJUYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HArpeThIM LUJIUHIPOM, TOCIE OMYCKaHWUsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3[yXa; VYACJIbHOM TEIUIOTHI
riaBieHus: Jipna. lMccienmoBanwe M3MEHEHHsS TEMIIEpaTypbl BOJBI  MpHU
pa3IMUHBIX YCJIOBHUAX; SBIIEHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOTHOU U
ropsiuei BOJIbI; MpoIiecca UCIapeHUs
Qusuueckue sA61eHU 8 Npupooe. TIOBEPXHOCTHOE HATSXKEHHUE W KallWJUISIPHBIC
2.16 ABJICHUSI B MPUPOJE, KPUCTALIBI B mpupoje, uzinydeHue ConHua, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHES, CHEeTa
Texnuueckue ycmpoticmea: KalWUISpbl, IPUMEPBI UCTIOIb30BAHMS KPUCTAIIIOB,
517 JKUJKOCTHBIM TEPMOMETp, AATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
' JIOMOB, TUTPOMETPHI, IICHXPOMETp, MapoBasi TypOWHA, BHUTaTe]lb BHYTPEHHETO
CropaHus
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnekTpusaius Tei. J[Ba Buaa 3JIeKTpUUYECKUX 3apsJI0B
3.2 B3anmopeiicTBue 3apskeHHbIX Tell. 3akoH Kyiona
33 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
34 Onekrpuyeckoe rmone. Hanpsok€HHOCTh  anekTpuueckoro modsi.  [IpuHnummn
' CYTEPHO3UIINH IEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu »snektpudyeckux 3apsgoB. JleHcTBUE 3JIEKTPUYECKOrO TOJISI Ha

SJICKTPUYICCKHUC 3aps/ibl. HpOBOI[HI/IKI/I N IU3JICKTPUKU




[TocTostHHBIN A1eKkTpUYecKuid TOK. JlecTBUs mekTpuueckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ICIIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
1.8 3akon OMa ass yyacTka anekrpudeckoi nenu: I = U/R

[TocnenoBarenbHOE COETMHEHUE IPOBOAHUKOB:

L=I;U=U+U,; R=R +R
2 1 2: 1 2
3.9 [TapamiensHOE COeIMHEHHE POBOJHUKOB PABHOTO CONPOTUBIICHUSA:
U =UI=L+1; Rzi.
1 €L | L .-}

CMmeliaHHble COETUHEHUS IPOBOIHUKOB
310 PaGora u momrHOCTE AntekTpudeckoro Toka. A = Ult, P = Ul

3akoH oy — Jlenua:

2

312 OneiTr Opcrega. MarHuTHOE MoJIe€ MPSMOrO IPOBOAHMKA C TOKOM. JImHuM

MarHUTHOW MHIyKLIHH
113 MarnuTHOe 10J€ TOCTOSSHHOTO MarHura. B3auMopaeicTBHe NOCTOSHHBIX

MarHuTOB
3.14 JleficTBHEe MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM
3.15 Onsitel Gapanes. SABnenue snekrpoMarHuTHON uHAYyKUuU. [IpaBuino Jlenuna

Ipakmuueckue pabomul

W3mepeHre  3JIEKTPUYECKOrO0  CONPOTHBJIEHUS  PE3UCTOpPA;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

Hccnenopanue 3aBUCUMOCTM CHJIBI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE
(pe3ucTopsl, JaMIOuKa), OT HAIPSKEHUsT HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHA OT JJIMHBI IPOBOJHUKA, IIIIOMAAN €TO IOIMCPCUYHOIO0 CCUCHUA U




YACJIBbHOTO COIIPOTUBJICHUA.
HpOBepKa mpaBujia IJIA SJICKTPUYCCKOIO HAIPAXKCHHA IIPpU ITOCICIO0BATCIbHOM
COCAMHCHNU IIPOBOJHUKOB; IIpaBujia I CHIbI JJICKTPUUCCKOrO TOKa IIpU

napaJui€JibHOM COCAMHCHHUU ITPOBOIHHKOB (pGSI/ICTOpBI n naMnqua)

Qusuueckue sA61eHUs 6 Npupooe: DICKTpUUYECKUE SBJIEHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, JIPEi] TOIIOCOB,
POJIb MATHUTHOTO TOJIS JUTSI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKOIN, aMIEpMeTp, BOJBTMETP, PEocTar,
CUCTYMK  JICKTPUYCCKOM  DHEPTUH,  OJICKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPOIPUOOPHI (mpumepsl), AIIEKTPUYECKHE
NPEIOXPAHUTEIN, JJICKTPOMArHUT, O3JIEKTPOJBUTATENh TOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana aJeKTpOMarHUuTHBIX BOJH
3.20 JlyueBas mojnensb cBeta. IIpsamonnHeliHoe pacipoCTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cBera. [nockoe 3epkano
3.22 [Ipenomiienue cBeta. 3aKOH PEIOMIICHHS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xon nyueit B nmH3e. DOKycHOE paccTosiHUE JIMH3BL. OnTHYecKas cuja
' muH3bl: D = 1/F
3.25 ['ma3 kak ontuueckas cucreMa. Onruyeckre mpudopsI
Ipaxmuyeckue pabomuol
H#H#HPar##l13MepeHe  ONTUYECKON CHIIBI CcOOMparomieid JHH3BI;, (HOKYCHOTO
paccTosiHusl coOuparoiieit JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MEpoB IMpeIMeTa U
M300paKEeHMsI, KOT/Ia MPEAMET PACIOJIONKEH B TBOMHOM (OKyCe), MOKa3aTels
3.26 MIPEIOMIICHUS CTEKIIA.
#i#HPar#t#llccnienoBanne CBOMCTBa M300pakeHUs, MOIYYECHHOTO C IMOMOIIBIO
coOuparolel JTUH3bI, U3MEHEHUs (POKYCHOTO DPACCTOSHUS JIBYX CIOXEHHBIX
JIMH3; 3aBHUCUMOCTH yTJja TMPEJIOMJICHUS CBETOBOTO Jydya OT yIJia IMaJieHUs Ha
TPaHUIIE «BO3yX — CTEKIIO»
397 Qusuueckue saeneHus 6 npupode: 3atmenuss Comuna u JlyHbel, 1Bera Ten,
' ONTHYECKUE ABJICHHS B aTMocdepe (IIBeT HeOa, pedpakius, paayra, MEPax)
398 Texnuueckue ycmpoucmea: OUYKHM, IEPUCKOI, QoTroanmnapar, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA




PamnoaktuBHOCTE. Anbda-, Oeta-, raMMa-u3nydeHus. Peaknum anbda-u Oera-

4.1
pacmnana

4.2 OmneiTel Pe3epdopaa no paccesauro anbda-vyactui. [ImanerapHas Moaenb aroma

4.3 CocrtaB aTroMHOro sifipa. M3oTornsl

4.4 [Tepuox monypacmajga aTOMHBIX sI€p

4.5 SlnepHble peakiru. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MACCOBOTO YUCE
Qusuueckue sA6NeHUs 6 Npupode. €CTECTBEHHBIM PaTUOAKTUBHBIA  (DOH,

4.6 KOCMHUYECKHE JIy4d, pPAaJUOAKTHBHOE U3IyUYCHHE NPUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX M3IyYEeHUN HA OPraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, UHAUBUIYAIbHBIN J103UMETp, Kamepa

BI/IHLCOHa, sAACpHasa SOHCPIreTUKaA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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