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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHusl COCTABIIEHA Ha
OCHOBE INOJIOXKEHMII W TpeOOBaHUM K pe3yibTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHOM MmporpaMmsbl, npeactaBieHHbix B ®I'OC 000, a taxxke
yuétoM (enepaibHON paboyeil mporpaMMbl BocnuTaHusi U KoHuenuuu mpenojjaBaHus
ydeOHOoTO nipeMeTa « Du3nKay.

Copepxanne mporpaMMmbl 1O  (uU3MKE HampaBieHO Ha  (GOPMUPOBAHUE
€CTECTBEHHOHAYYHOM IPaMOTHOCTH O0yYaIOIIUXCsl U OPTaHU3aLMIO U3YUeHHs (PU3UKU Ha
NEesATEIbHOCTHOM OCHOBE. B mporpamMmme 1o (uU3HKE YUYUTBHIBAIOTCS BO3MOKHOCTH
ydyeOHoro mpeamera B peanusauuu TpeboBanuit OPI'OC OOO k mIaHUPYyEeMbIM
JUYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM OOyuYeHHUs, a TaKXKe MEXKIIPEeIMETHbIE
CBA3M €CTECTBEHHOHAyYHBIX YYEOHBIX IPEAMETOB HA YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHUs.

[IporpamMma no (u3MKe ycTaHaBIMBAET paclpenesieHue Y4eOHOro marepuaia Io
rojgam oOydeHus (1o Kjaccam), mpeasiaraeT MpUMEPHYIO MOCIEeI0BAaTEIbHOCTh U3YUEHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHs NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yYaromuXCs.

[Iporpamma no ¢gu3suke pa3paboTaHa C LEIbI0 OKA3aHUS METOAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsbl [0 y4eOHOMY IIPEIMETY.

®dusuka SBISETCS CUCTEMOOOPA3yIOIIMM [UIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, OuoJiorHei, acTpoHoMued u (usmdyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpPA, IPEAOCTABIIsIET HauOoIee sICHbIE 00pa31bl
NPUMEHEHHs HAay4YHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOJyuYeHHUs JOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 TIaBHBIX 3aja4d  (u3Myeckoro oOpa3oBaHUS B CTPYKType oOOIero
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTepeca
K HayKe Yy 00y4aroImuxcsl.

Nzydyenne ¢u3uku Ha 0a30BOM YPOBHE MPENOJAraeT OBJAACHHE CIETYIOIIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HUHTEPIPETHUPOBATh JaHHBbIE M HCIOJb30BaTh HAay4YHbIE JI0KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BBIBOJOB.

enu uzydenus: GU3MKU HA YPOBHE OCHOBHOTO 00I1IeTO 00pa3oBaHUs OMpPECICHBI
B Konuenuuu npenopaBanusi ydyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, peATU3YIOLINX OCHOBHBIE



oOmieoOpa3oBareibHble  MPOrpaMMbl,  YTBepKIEHHOW  pemenuem  Kosmeruu
MunuctepcTBa npocenieHus Poccuiickoit @enepannu (mpotokoit ot 3 gekadpst 2019 r.
No [TK48H).

Heau uzyyenus: (pu3suKu:

e TMpuOOpeTeHHE MHTEpeca M CTPEMIICHHUs] 00ydarouuxcsi K HAyYHOMY H3YUYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE TMPEICTABICHUNA O HAYYHOM METOJe TMO3HaHUS W (HOPMHUPOBAHHE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa U3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBanue TpenCTABICHUA O PO (U3UKA I PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oyaymiel npodeccuoHaIbHOMU
NeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JalbHEHIIIEMY 00yUEHHUIO B
STOM HaIpaBIICHUU.

JlocTrkeHue 3TUX Iejed mporpaMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIILETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONMINX 3a1a4:

e TMpuoOpeTeHrEe 3HAHUU O JIUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MPUOOpPETEHHE YMEHHMU ONUCHIBAaTh U OOBIACHATH (PUBMUECKUE SIBJICHUS C
HCITOJTIH30BAaHNEM TTOTYIYCHHBIX 3HAHHH;

e OCBOGHHE METOJIOB PEIIEHUS MPOCTEUIIUX PACUETHBIX 3a/1a4 C UCIOIb30BAHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,

e pa3BUTHE YMEHMHA HaOIIOJaTh NPUPOJHBIC SBICHUS U BBIMOJIHATH OIBITHI,
nabopatopHble  pabOTBl W DKCIEPUMEHTAIbHBIE  KCCIEAOBaHUS  C
HCITOJIb30BaHUEM N3MEPHUTEILHBIX TPUOOPOB;

e ocBoeHHE TpuUEMOB paboTel ¢ wuHbOpMaNKe (GUINIECKOTO COIep KaHMUs,
BKJIIOYasi MH(POPMAIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKU, aHAIU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

e 3HAKOMCTBO cO cdepamu MNpodecCuoHaTBHON AEATEILHOCTH, CBSI3aHHBIMHU C
(GU3NKON, M COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHUSIX
bu3HUecKoi HayKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOoBEHb) Ha YPOBHE OCHOBHOTO OOIIETro

obOpazoBanusi orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejenwo), B &
Kiacce — 68 yacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B HEHEIIO).

[Ipenyaraemsrii B mporpamme 1o (u3MKe rnepedeHn 1abopaTopHBIX pabOT U OMBITOB
HOCUT PEKOMEHIATCIbHBIA  XapakKTep, VYYHUTENb JellaeT BBIOOP  IPOBEICHHUS
7ab0paTopHBIX PAabOT W ONBITOB C YYETOM HMHIWBHUIYaIbHBIX 0OCOOEHHOCTEU



oOydaromuxcs, CHUCKAa OSKCHEPUMEHTANbHBIX 3aJaHuil, MpeajaraéMblXx B paMKax
OCHOBHOT'O I'OCYJapCTBEHHOI'0 dK3aMeHa 110 (PU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCcKUX SBJICHHUH C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBue Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTH MTPHU B3aUMOJEUCTBUH TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka I0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUHU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH HHEPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Buner TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJICHUA BO3QyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 211eKTpUIeCKOrO HAIPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHue U U3ydeHHe pabOThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTuBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre paBHOYCKOPEHHOTO JIBIXKEHUS 0€3 HauaIbHOW CKOPOCTH
HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCA KaK pPsJ HEYETHBIX YUCET, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuIeHTa TPEHUS CKOIBXEHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHH Tela
M0 TOPU30HTAILHON MOBEPXHOCTH.



11. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

12. I3yueHune 3aK0Ha COXPaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MateMaTnuecKui U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TMEPUOIa KOJIEOAHUM MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3Mmepenue yckopeHus cBOOOJHOIO MaJICHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xox nydeit B coOuparorieit JInHse.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HCCJ’IGI{OB&HI/IG 3dBHUCUMOCTH yIJia IPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
NnaacHusA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanToBbI€ SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAnpa. HWszoronmsl. PaagnoaxtrBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHS pPagUOAKTUBHBIX HW3JIyYEHHUW HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke a1 o0yvaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUATBHO JESTENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpPaBWI 0OE€30IaCHOrO TIOBEACHHS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ y4YacTH€ B PEIICHUM MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH 4YE€pEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCAlbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryJIsTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTHBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIBKMX BAPUAHTOB pEUICHUs, BHIOOp HambOoJsee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIICOBAHNUS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA NAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHDOpMaAIIUU W WUTIOCTPUPOBATH peIIaeMble 3aJa4dl  HECJIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHbIE Ha PEIICHWE 3aJadyd W TOJJIEep KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYXIaThb IpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO WU KOOPAMHHUPYS CBOM JEUCTBUSA C JAPYTHMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalMsIX, TPEOYIOLINX
JUIS pelieHns (U3nUecKux 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIENOBaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U NpeIJiararh IJlaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OILIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MU PEIIeHUH (PU3NUECKHX 3a/1a4 WIN
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BeIlecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YAaCTHI] BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM JHEPIrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXKUBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuarv B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETUYECKas: W MOTEHIHalIbHAsl YHEPTUsi), NMPU ONKHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICH  HUCIOJIB3YeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbryara (0Ooka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(¢u3NYECKUX METOOB, B OIIMCAHUM UCCIIEI0BAaHUS BBIACIATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BETMYNHEI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOJAIINITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTEM CpPaBHCHHsI Pa3]IMYHBIX HWCTOYHHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHHH YUYECOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BIageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpAaTKHe COOOIIEHHUS O pe3ysibTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMpEHHE U CXKaTHhe, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUU B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHUM;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJieNbHAs TEMJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUTaBJICHUS, yJENbHAsl TEIJoTa MapooOpa3oBaHUs, YJIENbHAsl TEIJIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
IEKTPUYECKOr0  TOKAa), NpH ONHCAHMM NPABUIBHO  TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yyacTKa LeIu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEpPa: BBIABISTH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT I[BETa H3JIyyarolled (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JICKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJbl TOKAa, HANpPSDKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrod ¢  HCHOJB30BAaHMEM TPSIMBIX HM3MEPEHUH  (3aBUCHMOCTD
CONPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOMEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIEN0OBAaTEIbBHOTO M NApajuIEIbHOTO  COECIUHEHMM
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE TNPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETp, CUETYHK OJJICKTPUUECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI 3JIEKTPUUYECKUX



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHMS (U3MUECKUX 3HAHUNA B IOBCETHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpPaBHEHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QU3MYECKOro COAEpXkaHMs, CIPABOYHBIE MaTEepUabI,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JeSITEIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JIBMXKCHUS, aedopmalius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCIYCKaHUsI W TOTJIONMEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHHEHHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKECHUE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh IPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUNH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PUINUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJbC Tela, HMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKash SHEPrus, IOoJHAsg MEXaHWuYecKas »JSHeprus,
NEepUOJ U 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEITUYMHY C JPYTMMU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs! DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOI'0 YUCEN
IOpU SJAEPHBIX PEAKIUSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemate pacy€THbIE 3adadd  (OMUparoIMecs Ha CcuctemMy u3 2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTH TOJYUYEHHOTO 3HAYeHUA (pu3mdecKkon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHWsl MpeaMera B CcOOMparouiei
JuH3e, HAOMIOJEeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe U3MepseMol BeIMYUHbI ((POKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJIeHHs OT yriia
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IOJYYEHHOM 3aBHUCHUMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaOMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOAHOrO MaJeHUs, KECTKOCTb MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujla CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHUs, cOOUpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JAEWCTBUS HU3YYEHHBIX NpHOOPOB WU
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3WYECKUX SBJIEHUM M HEoOXoauMble (u3nyeckue
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-NMPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKajie U COOMpAIOLEeH JIUH3E;
OPUBOJUTH  TMpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3I0pPOBbS U COOIIOACHMUS
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKaIOLLEH CPEIE;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJyYCHHONW WH(OpPMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJIUYIHO TPEICTABIIATh PE3YIbTAThI MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATETbHOCTH, TPU OTOM TPaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

HaumeHoBaHMe pa3aesioB U TeM
Ne n/m
NMporpaMmel

KoangecTBo yacoB

Bcero

Pa3nen 1. ®u3uka u eé posib B MNO3HAHUY OKPY KAIOLIEro MUpPa

DyekTpoHHBIE (HHM(PPOBLIE)
o0pa3oBaTeJIbHbIEe pecypchl

1.1 dusmka - HayKa O PUPOJIE 1 Bbubaunoreka I{OK https://m.edsoo.ru/7f416194
1.2 dusnyecKre BETMYMHEI 3 Bbubmmoreka ITOK https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I TIO3HAHUSI 1 bubmnoreka L{OK https://m.edsoo.ru/7f416194
Hroro mo paznemy 5
Pa3nen 2. IlepBoHayanbHbIe CBeIeHUsI 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BeuiecTa 1 bubmnoreka L{OK https://m.edsoo.ru/7f416194
2.2 JlBIDieHME 1 B3AHMOJCHCTBHE HacTHL 3 Bubmuoreka I{OK https://m.edsoo.ru/7f416194
BeIlleCTBa
2.3 ArperartHble COCTOSIHUSI BEIlIECTBA 2 bubmunoreka [{OK https://m.edsoo.ru/7f416194
HUroro mo paznemy 6
Paznen 3. /IBu:xenue v B3auMojieiicTBHE TeJl
3.1 MexaHn4ecKoe IBUKEHUE 3 Bbubmmorexa ITOK https://m.edsoo.ru/7f416194
3.2 Wuepuus, macca, TNIOTHOCTb 4 bubmuoreka IIOK https://m.edso00.ru/7f416194
3.3 Cuta. Bunsl cun 13 bubmuoreka IIOK https://m.edso00.ru/7f416194
Hroro no pasueny 20
Pa3nen 4. /laBjienne TBEPABIX TeJ, sKMIKOCTEH M ra3oB
NS N
4.1 Hlapienve. llepenatia AaBiCHHs TBEDBIMH 3 Bbubmorexa ITOK https://m.edsoo.ru/7f416194
TEJIAMH, XUIKOCTSIMH U Ta3aMu
4.2 JlaBleHue sKUAKOCTU 5 bubmuoreka IIOK https://m.edso00.ru/7f416194
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4.3 ATMOchepHOE TaBIeHHE 6 bubmuorexa ITOK https://m.edsoo.ru/7f416194
4.4 JICHCTBHE KUIKOCTH 1 rasa Ha 7 BuGnnorexa LIOK https:/m.eds00.ru/7f416194
HOTpyKEHHOE B HUX TEJIO

Hroro no pazneny 21

Pa3nen 5. Pabota u MOIIHOCTB. DHeprus
5.1 PaboTa 1 MOIITHOCTH 3 bubmmorexa ITOK https://m.edsoo0.ru/7f416194
5.2 [TpocThie MEXaHNU3MBI 5 bubmnoreka L{OK https://m.edsoo.ru/7f416194
5.3 MexaHuueckast SHeprus 4 bubmnoreka L{OK https://m.edsoo.ru/7f416194

Hroro mo paznemy 12

PesepBHOe Bpems 4

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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8 KUIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(POBbHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3pen 1. TenioBble siBJICHUS

1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemoBsie mpoLECcCh 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 ?;e;{;p;;Zﬁi;iﬁ;ﬁi::pﬂmw%le 7 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbI€ SIBJICHUS 6 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHas MHIYKIMS bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KUIIACC

HaumeHoBaHMe pa3aesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

DyaekTpoHHbIE (HH(PPOBLIE) 00pa3oBaTeIbHbIE
pecypcbl

Pasznen 1. Mexanuuyeckue siBJIeHHS

MexaHn4ecKoe IBIKEHNE U CIIOCOOBI

1.1 9 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
€ro OTMCAHUS
1.2 Bsaumoeiictue Ten 17 bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXPAHCHUS 10 bubmuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 36
Paznen 2. MexanuuyecKkue KoJieOaHUS U BOJTHBI
2.1 ‘ Mexannyeckue Koaebanus 6 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 ‘ MexaHnuecKre BOJTHBI. 3BYK 8 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 14
Paznen 3. DyieKTPOMATrHUTHOE 1MOJI€ ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
C)
3.1 JICKTPOMATHHTHOC HOJE U 8 bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6
3JIEKTPOMATrHUTHBIE BOJTHBI
HWroro mo paznemy 8
Paspnen 4. CBeToBble siBJIeHUS
41 3aKoHBI pacpOCTPAaHEHHS CBETA bubmnoreka L{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI bubmnoreka L{OK https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6enoro cBeTa B CEKTP bubmuotreka IOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 14
Paznen 5. KBaHnTOBbBIE SIBIIEHUSA
5.1 HcnyckaHve U IOTIIONIEHHE CBETA 5 bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6



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

5.2 ‘ CrpoeHue aTOMHOIO siapa

6 Bbubmoreka ITOK https://m.edsoo.ru/7f41a4a6
5.3 SInepHbIe peakiuu 6 bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 17
Pa3nen 6. IloBTOopuTe1bHO-00001IIAIOIINI MOYJIb
II 000
6.1 OBTOPCHHE 1 ODODIISHHE CONCPAAHIA 9 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
Kypca usuku 3a 7-9 kiacc
Hroro mo paznemy 9
Pazpnen 7. Pa3gen. AcrpoHomust
71 Cocrag, CTpOCHHUE U IPOUCXOXKICHUE 1
' CoJHEYHOM CHCTEMBI
7.2 bonpmme mianeTsl COTHEUHON CHCTEMBI 1
7.3 Mautbie Tena CoHEeYHON CUCTEMBI 1
CtpoeHue, U3MyUYCHUS U IBOIOIUS
7.4 1
ComHIa u 38311
Hroro 4
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102



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

IHOYPOYHOE IIVTAHUPOBAHUME

IHOYPOYHOE IIJNTAHUPOBAHME

7 KJIIACC
KouuyecTBO 4acon DyIeKTPOHHbBIE I (POBHIE
Ne ni/m Tema ypoka Jata nzyvyenus o0pa3oBaTejbHbIE
Bcero
pecypcsl
1 BBonnsbi uncTpyKTaXx 1o T.b. @usuka — 1
HayKka o npupoje. Ou3ndecKue sBICHISL.
du3nveckre BeIMINHBI U X U3MEPEHUE 1
3 TOYHOCTB U NIOTPEIIHOCTh U3MEPEHUI 1
4 JlaGoparopHas pabota "Onpe/eieHue 1
LIEHBI JIeJIEHUS] H3MEPUTEILHOTO Iprbopa”
Merto/p! HaygHOTO TI03HaHUs. OnHcanue
5 o Y N 1 bubanoreka [IOK
W3WYECKUX SBIICHHUHA C TIOMOIIBIO
N https://m.edsoo.ru/ff09f72a
MOJIeNeH
Ctpoenne BemecTBa. ONbBITHI,
6 P 1 butmmoreka [IOK
JTOKa3bIBAOINNE TUCKPETHOE CTPOCHUE
P P https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
7 i 1 bu6mmoreka IJOK
BIDKEHUE YACTHII BEILIECTBA
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OMBITHI 10
8 HaOJIIOICHUIO TEIIOBOTO PaCIINPEHHS 1
Ta30B»
9 Jlaboparophas padora "M3mepeHue 1
pasMepoB MajbIx Ten"
10 ArperatHble COCTOSTHUS BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

OCcoOEHHOCTH arperaTHbIX COCTOSHHMI
Bozbl. O000IIeHNe TIO pa3aety

bubmmoreka [JOK

1 «[lepBOHaUYaTBHBIC CBEACHHS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIeCTBa»
12 Ckopocts. Enunannsr ckopoctu BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0a079c
13 Mexanuueckoe aBukeHue. PaBHomepHOe 1 Bu6mmoreka LIOK
HEPaBHOMEPHOE JIBIKCHHUE https://m.edsoo.ru/ff0a05c6
14 Pacuer myTtu u BpeMeHU IBHKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepunsa. Macca — mMepa HHEPTHOCTH Te ﬁ2§::7/(;:221£0?§/ff0a 0c10
16 IInotHoCTh BemiecTBa. PacyeT Macchl u bubmunorexa LIOK
o0beMa Tela 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabdora «OnpeneneHue
IDIOTHOCTH TBEPIIOTO TEIIa»
18 Perrenue 3agad mo reme "I1oTHOCTE Bubnunorexa IJOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xaKk XxapakTepuCTHKa
19 B3anMozeicTBus Ten. Cuia ynpyrocTy.
3axon ['yka
20 SBnenue Tarorenus. Cuna TsDKECTH
M e
S https://m.edsoo.ru/ff0al778
99 Cura TSOKECTH Ha JIPYTHUX IDIaHeTax. bubmuoreka [IOK
dusnyecKre XapaKTepPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmotexa [IOK
23 Mamepetiite cir. Jlutamomerp https://m.edS(I)lo.ru/fan18cc
24 Bec Tena. HeBecomocThb butmmoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

ClioxxeHune ABYX CHUJI, HAIPABJICHHBIX I10

https://m.edsoo.ru/ff0al778
bubmmoreka [JOK

25 OJTHO¥ TIpsIMO#t. PaBHOIEHCTBYOIIAsT CHJT https://m.edsoo.ru/ff0ala70

26 Pewenue 3anay no teme
"PaBHonelicTBytomas cui"

97 Cuna Tpenus u e€ BUIbl. TpeHue B bubnunoreka [JOK
MIPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padora «zydenune

28 3aBUCHUMOCTH CUJIbI TPEHUS CKOIBKEHHUS OT bubaunoreka [HOK
CHJIBI JABJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TIOBEPXHOCTEI

29 Pemenwne 3amaq Ha ompeieieHne
PaBHOJIEHCTBYIOLIEH CHUIIBI
Pemenue 3anau mo remam: «Bec Tenay,

30 «Fpa(bnqecfoe M300pakeHre CUID», bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«Cuiby, «PaBHOIEHCTBYOIIAST CHIDY
KonTponbHas pabora o Temam:
31 «Mexannueckoe ABIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «I'padudeckoe
n3o0pakenne cuimy, «Cuibny

32 Hasnenue. CriocoObl yMEHBIICHUS U bubnuotexa [IOK
YBEJIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6

33 JaBnenue raza. 3aBUCUMOCTH TaBJICHUS bubmuoreka [IOK
rasa oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

34 [lepenava naBneHus TBEPABIMU TEIaMH, Bub6immoreka [IOK
JKAIKOCTSIMHU U ra3amu. 3aKoH Ilackamns https://m.edsoo.ru/ff0a25b0

35 JlaBieHne B )KUAKOCTH U T'a3e, BEI3BAHHOE bu6mmoreka IJOK
JIECTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

36 Pemenne 3amaq mo teme «/laBnenue B bubmuoreka [IOK

SKUJIKOCTH U Tra3e. 3akoH Ilackansay

https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a1de0
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https://m.edsoo.ru/ff0a2376
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bubmmoreka [JOK

37 Coobumatommecs cocy et https://m.edsoo.ru/ff0a2970
38 I'umpaBnuyeckuii mpecc. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
39 Manowmetpsl. [TopurHeBOH KHIKOCTHBII
Hacoc
40 AtMocdepa 3emMiT 1 IPUIUHBI ¢ bubmmoreka [JOK
CYIIIECTBOBAHHS https://m.edsoo.ru/ff0a2b5a
bubmunorexa LIOK
41 Bec Boznyxa. ATmochepHOe naBneHue https://m.edsoo.ru/ff0azbsa
42 Wzmepenune aTMOCepHOTo TaBICHUS. Bu6mmoreka [IOK
Omeit Toppuuermm https://m.edsoo.ru/ff0a2da8
43 3aBUCUMOCTH aTMOC(EPHOTO JABICHUS OT bubmmoreka [HOK
BBICOTBI HaJl yPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoua. AtmochepHoe bubnuotexa [IOK
44
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue 3anau o teme " AtmMochepHoe
napjeHue"
eHCTBHUE )KUIKOCTH U ra3a Ha
46 forpyxceHHoeHB HUX TEJ0. ApXHMeI0Ba bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
cuia
JIabopaTopHnas padota «OmnpeaeneHue
47 BLITaJII)KI/IBEIOLuepﬁ CHUJIBI ;[eé)c;[aylomeﬁ Ha bubmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, TIOIPY)KEHHOE B )KHJIKOCTh
JlaboparopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Teja B butmmoreka [JOK
48 . N
BOJIE OT 00BEMA TTOTPYIKEHHOM B JKUIKOCTH https://m.edsoo.ru/ff0a3514
YaCTH TEJIay
49 [ImaBanue Ten Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3a96
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JlaboparopHnas pabora "BrisscHeHHE

S0 YCIIOBUH TJIaBaHUS TeJa B KUAKOCTH"
| e v e
TBEPIBIX TN, KIAKOCTEH  Fa308» https://m.edsoo.ru/ff0a3654
59 KoHnTtponbsHas padota HOUTCMC «JlaBnexue
TBEPABIX TEJ, KUIKOCTCH U ra30B)
bubnuorexa LIOK
>3 Mexaritieckas pabora https://m.edsoo.ru/ff0a3f82
Bbubaunoreka [JOK
54 MougocTs. EARHHLET MOIHOCTH https://m.edS(I)lo.ru/fan3f82
55 Ypox—nccnef[OBaHHe "P?.C‘IéT MOIIIHOCTH,
pa3BuUBaeMoO Ipu MoAbEME IO JiecTHHUIIE"
56 IIpocteie MexanusMmel. Peryar. PaBHoBecue
CHWJI Ha phIYare
Prryaru B TexHuKe, OBITY U IPUPOJIE.
57 Jlaboparopnas pa6,0Ta «};/Iccnpez[IZ)BEHHe EH6H_HOTeKa Lok
JCTOBM PABHOBECHS PEIMArD https://m.edsoo.ru/ff0a478e
58 Pemenue 3amad mo Teme «Y ciaoBuUs bubmmoreka [IOK
pPaBHOBECHSI pblUara» https://m.edsoo.ru/ff0a48a6
59 Koaddumnment noneznoro neiicTpus
Mmexanu3Ma. Pemenue 3amaq "KITJI".
60 Pemrenne 3amau o teme "Pabora, butmmoreka [JOK
MotHoCcTh, KITJT" https://m.edsoo.ru/ff0a4c48
61 Mexanuueckas sHeprusi. Kunernueckas u bu6mmotexa [IOK
MMOTEHIIUABHAS YHEPTHS https://m.edsoo.ru/ff0a4252
62 3aKoH COXpaHEHHsI MEXaHMYECKON dYHEPIUr bubmoreia LIOK
https://m.edsoo.ru/ff0a4360
63 YPOK-3KCIIEPUMEHT 110 TEME

"DKCrIepUMEHTAIIFHOE OTIpeIeTICHNE



https://m.edsoo.ru/ff0a3654
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W3MEHEHUST KNHETHYECKON U
MTOTEHITHABHON YHEPTHUH TIPH CKaTHIBAHUH
TeJla M0 HAKJIOHHOH IIOCKOCTH"

Htorosas koHTponbHAas paboTa 1o

64 . 1
MIPOIICHHBIM TEMaM.
65 PesepBHbIii ypok. Pemenne 3amau mo 1 bubmoreka [{OK
MPOWCHHBIM TEMaM. https://m.edsoo.ru/ff0adee6
Pesepsuslii ypok. Pabota ¢ TekcTamu o
66 TCMCp"I[aBJIz}II)HC TBEPJBIX TEJI, )KUJIKOCTEH 1 bubamorexa HOK
N ’ https://m.edsoo.ru/ff0a4ffe
U Ta30B
67 Pe3zepsuslii ypok. Pabota ¢ TekcTamu o 1
teme "Pabora. MomHocTs. DHeprus”
68 Pesepshblii ypok. IloBTOpeHue u 1
00001IeHHne TI0 TPOHACHHBIM TEMaM
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Hara unpposeIe
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUJIKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHHIM BeleCTBa Ha 1
OCHOBE TTOJIOKEHHI MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6mmoreka [JOK
5 Kpucrannuueckue u amopgHbIe Tena 1 https://m.edsoo.ru/Ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIiupeHne U CxaTtue 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temmneparypa. CBsi3b TEMIIEpPaTyphI CO 1
CKOPOCTBIO TETJIOBOT'O IBUKEHHUS YaCTHII
9 Buytpennsist sneprus. CriocoObt 1 bubnnoreka [JOK
W3MEHEHUSI BHYTPEHHEN SJHEPIUu https://m.edsoo.ru/ff0a5c60
10 Buasr Tenonepenaun 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bubmuorexa [JOK

11
BEILIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KomuuecTBo TemnoTel. Y nenbpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeII0Boro 6agaHca. bubnnoreka [HOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SIBJICHHS TETUIOOOMEHA MPU CMENTUBAHUN bubmorexa LHOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOIBI
Pacuer konnuecTBa TEIIOTHI,
15 HEO0OXOAMMOTrO JIJIsI HarpeBaHUs Tea U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
YACIBbHOU TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHNE
18 KPUCTAIIMYECKUX Tell. Y IeJbHas TeraoTa bubmmorexa [OK
P A https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
YIEIbHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
bu6mmorexa [IOK
21 napooOpa3oBaHUs U KOHJCHCAIUH.

3aBUCHMOCTD TEMIICPATYPbl KUIICHUA OT

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
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aTMoc(hepHOro JaBICHHUS

22

23

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Ornpezesenre OTHOCUTEIbHOU
BIIQYKHOCTH BO3ayxa"

Pemenue 3amau Ha onpeaencHue
BJIQYKHOCTH BO3/yXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMIBEI paOOTHI TEIJIOBBIX BUTATEICH.

[TapoBas TypOuna. /IBurarenn
BHYTPEHHEIO CrOpaHus

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENH U 3aIIATA OKPYKAKOIIEH CPEbI
3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPI'UH B TEIUIOBBIX MpOIEccax

[ToaroroBka Kk KOHTPOJIBHOM paboOTe MO
teme "TernoBele saBienus. MizMenenue
arperatHbIX COCTOSTHUI BemiecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTpoabHas pabora o teme "TerioBsie
siBNIeHns. VI3MeHeHne arperaTHbix
COCTOSIHUI BemiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpuzanus Tei. J[Ba pona
ANEKTPUUYECKUX 3aPsIOB

Ypok-uccienoBanue "OneKkTpu3anus Tel
MHAYKIHUENW U IPU CONPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onekrpuueckoe nojie. HampspkeHHOCTD
anexkTpudeckoro noss. [IpuHnmn
CYNEPIO3ULNH IICKTPUUECKUX TTOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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Hocurenu snekTpuueckux 3apsjios.

33 .
DnemeHTapHbIi 3apsia. CTpoeHue aroMa
34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
36 cymectBoBaHus. MlcTouHUKM bubmmorexa LOK
i ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleficteue
38 AIIEKTPUUYECKOTO TIOJIS Ha TIPOBOJHHUKH U
JIADTICKTPUKH"
39 DIIeKTPUUYECKHUI TOK B METAJIIaX, bubnunoreka [JOK
JKHIKOCTSIX M rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKkas 1enb U €€ COCTaBHbIE
4acTH
41 Cwiia Toka. JlabopaTtopHas pabora bubnuotexa [JOK
"N3mMepeHue U peryJIupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DJeKTpuYecKoe HanpspkeHue. BoabTMerp.
42 JlaGoparopHas pabota "M3mepenue u bubmmorexa LIOK
PaTopHaz p P https://m.edsoo.ru/ff0a9e14
peryHpoBaHUE HAMIPSHKCHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y ACIBHOE bubnmnoreka [JOK
COIIPOTUBIICHHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
bu6mmoreka [IOK
44 AIIEKTPUIECKOTO COMPOTHBIICHUS

MMPpOBOAHUKA OT €TI0 IJIMHBI, IJIOIIAaan

https://m.edsoo.ru/ff0aa738
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NIOIIEPEYHOr0 CEUYeHus U MaTepuana”

3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6mmoreka [IOK

45
3akon OMa aJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHast padota "HcciaenoBanue
46 3aBHCUMOCTH CHUJIBI TOKA, UYILIErO Yepe3 bubnmoreka [JOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "[IpoBepka npasuia
48 CJI0’KEHU S HANPSHKEHUN MTPU bubnuorexa [JOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaab8
pe3uctopon"
JlaboparopHas padota "IIpoBepka npasuia
49 TIst CII?IJ'II)I I;oxai U na aHJP;eHBiOM ’ bubmmorexa [JOK
A prap . https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
50 OmMa 1S pa3IUIHOr0 COeTUHEHUS bubmmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOIHHKOB
51 PaGoTta 1 MOIITHOCTB AMEKTPUYECKOTO TOKA. bubnuotexa [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGopartopHas pabota "Onpenenenue
52 a60TpH " Ilz/[OIIIIfOCTI/I JJEeK pnquKoro bubmorexa LHOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUYecKHe ey U MoTpeouTenu
53 ANEKTPUUYECKOM dHepruu B ObITY. KopoTkoe bubmmorexa [JOK
p p y. Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo bubnuorexa [IOK
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TeMe "DIeKTpUUECKUE 3apsi/bl.
3apsiKeHHbBIE Tella M UX B3aUMOJACHCTBHUSL.
ITocTOssHHBIN JIEKTPUYECKHUI TOK"

https://m.edsoo.ru/ff0abd2c

KonTtponbHas pabora o Teme
"DOnexTpuueckue 3apsaabl. 3apsHKEHHbIE

bubmuorexa [JOK

> Tella U UX B3aumoacucTBus. IlocTossHHbBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUN TOK"

56 [TocTosiHHBIE MarHUTBI, UX
B3aUMOJICUCTBUE

57 Ypok-uccnenosanue "M3ydenue nosen bubnnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruauTHoe nosie. MarHuTHOE 10JIe 3eMITH bu6mmorexa [IOK
U €ro 3HaueHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose

59 AIIEKTPUYECKOro Toka MaruuTtHoe mosie bubmmorexa LIOK

https://m.edsoo.ru/ff0ac1d?
KaTyIIKH C TOKOM
[TpuMeHeHne IIEKTPOMArHUTOB B TEXHUKE.

60 JlaGopatopHas pabota "H3yuenue bubnuoreka [IOK
JIEUCTBUS MarHUTHOTO TMOJISl HA MPOBOIHUK https://m.edsoo.ru/ffO0ac74a
¢ TokoM"

ONEeKTPOABUTATEb IOCTOSIHHOTO TOKA.
Hcnonp30BaHue 21eKTpOABUraTeNIEH B

61 TEXHUYECKHUX YCTPONCTBAX U Ha bubnuorexa [IOK
TpaHcnopre. JlabopaTopHas pabota https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBanue 1 u3yueHue padboTsl
3NeKTpoABUTaTENS"

62 Oneitel @apanes. 3akoH

BHCKTpOMaFHHTHOﬁ WHAYKIIUHA. HpaBI/IJ'IO



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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Jlenna

Onekrporerepatop. CriocoObl mOTyueHUs

63 AIIEKTPUIECKOI dSHEPTUU. DIICKTPOCTAHIIUN 1
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
64 TeMe "DIEeKTPUUIECKUE U MarHUTHBIE 1
ABJICHUS"
65 KonTponbhas pabota no Teme 1 bubnuorexa [JOK
"DNEeKTpUYECKNE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHblii ypok. Pabota ¢ Tekctamu 1o 1 bubnuoreka [IOK
teme "TenoBble siBieHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBuslit ypok. Paborta ¢ TekcTamu 1o 1 bubnnoreka [JOK
teme "TlocTOSIHHBIN AIEKTPpUUECKUNA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblit ypok. Pabota ¢ Tekctamu 1o 1
TeMe "MaruuTHbI€ SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

9 KUIIACC

KoanuecTBo yacoB

DJIeKTpoHHBIe HH(POBBIE

Ne ni/m Tema ypoxka Aara oOpa3zoBaTejbHbIE
Bcecero H3Yy4YCHUs
pecypcsl
1 MexaHnunyeckoe IBHKeHUE. MaTepuanbHas 1
TOYKa
[Tepem Hue. Cucrem .
2 ————— 1 biGaorexa LIOK
https://m.edsoo.ru/ff0ad474
JBIDKEHUS
3 PaBHOMEpPHOE IPSIMOTMHEHHOE TBUKECHIE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NIPSIMOIIMHENHOE
4 nBkeHue. CpeaHsisi ¥ MTHOBEHHAs 1
CKOpOCTh
5 IIpsimonuHeliHOe paBHOYCKOPEHHOE 1 Bubmuorexa [JOK
JIBIDKCHUE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSAMOIMHEHHOTO
6 paBHOyCKOpeHHOTo ABMkeHus. ['paduk 1
CKOpOCTH
7 CBobOoaHoe nanenue tei. Oneitel [Nannnes 1
Jlaboparopnas pabora "Hccnenoanue
8 paBnyCK(r))peHHFZ)FO Z[BI/I)KCHI/ISIZIGC3 1 Bubmorexa LIOK
. | https://m.edsoo.ru/ff0adb18
HAYaIbHOW CKOPOCTH
PaBHOMEpHOE JIBIKEHHE TI0 OKPYKHOCTH.
9 Ilepuon u yactora obpamenus. Jlunelinas 1 Bu6nmoreka [JOK
Y YIJI0Basi CKOPOCTH. https://m.edsoo.ru/ff0ael76
LeHTpocTpeMHUTENBEHOE YCKOPEHHE
10 ITepesiii 3akoH HeroToHa. BekTop cHiibl 1 bubnuoteka IIOK



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

https://m.edsoo.ru/ff0ae612

Btopoii 3akon HeroToHa. bubmmoreka [IOK
11 .
PaBHoeiicTBYIOIIAS CHITa https://m.edsoo.ru/ff0ae72a
12 Tperuit 3akoH Hetotona. Cyneprmo3utiust bubmmoreka [IOK
CHII https://m.edsoo.ru/ff0ae982
13 Pemenue 3aa4 Ha IPUMEHEHHUE 3aKOHOB bubnuoreka [IOK
HerotoHa https://m.edsoo.ru/ff0aeb6c
Bu6nnoreka [JOK
14 Cuna ynpyroeti. axott Iyia https://m.edsoo.ru/ff0aeca2
15 Pemenue 3anau no teme «Cuina
YOPYTOCTH
bubnuoreka LIOK
16 Cta Tperis https://m.edsoo.ru/ff0af738
17 Pemenue 3agau no teme «Cuna TpeHU» bubamorexa LIOK
https://m.edsoo.ru/ff0afa26
CuJia TSHKECTH U 3aKOH BCEMUPHOTO
18 TATOTEHUS. Y CKOpEeHUe CBO60§HOFO bubamorewa LIOK
https://m.edsoo.ru/ff0af044
MaJCHUS
Ypoxk-kongpepenuus " JIBiwkeHue Ten
19 BOKPYT IPaBUTAIMOHHOTO LIEHTPA
(Comueunas cucrema). ["'anmaktukn"
20 Pemenue 3amaud no teme "Cuiia TSDKECTH U bubmmoreka IIOK
3aKOH BCEMUPHOTO TSATOTeHUs" https://m.edsoo.ru/ff0af5f8
IlepBas kocMHueCKast CKOPOCTb. Bbubnuorexa LHOK
21
HeBecoMocThb U meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeEpHaIbHON TOUKHU.
99 AbcoumoTHO TBEPAOE Teno. PaBHoBecue Bbubnuorexa LHOK
TBEPIOTO TeJa C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpalleHus
23 MowmenT cuinebl. LlenTp TsxecTu



https://m.edsoo.ru/ff0ae612
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Pemenne 3ama4d mo reme "MOMEHT CHIIBL.

bu6nmoreka [JOK

24 Lentp Tsoxectn” https://m.edsoo.ru/ffOb02b4
IToaroroBka Kk KOHTPOJIEHOM paboTe 1Mo
25 TCMHG "MCXEIHI/I‘leCI:Ee I[BI/I)KefII/IC. bubmorexa LIOK
N https://m.edsoo.ru/ff0b0408
BzanmogpeiicTeue Ter"
KonrtponbHas padora mmo Teme
26 "MCXI;HI/I‘IGCK(I))G JBHKEHUE. bubaiorexa LIOK
N https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue Ten"
Nmnynse Tena. Ummynbe cutbl. 3aKoH
27 COXpZHeHI/IH I/IMHYJ'IB}C]a. Yupyroe u bubmiorexa LIOK
N https://m.edsoo.ru/ff0b07fa
HEYINPYroe B3auMOICHCTBUE
28 Pemrenue 3amad mo teme "3akoH bubnuoreka LIOK
COXpaHEHHUsT UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
29 Ypok-koubpepernnus "PeakTuBHOE
JBIKEHUE B IPUPOAE U TEXHUKE"
30 Mexannueckasi paboTa ¥ MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
31 PaGora cuitel TSKECTH, CUITBI YTIPYTOCTH U Bubmuorexa [JOK
CHJIBI TPEHHSI https://m.edsoo.ru/ffOb0db8
39 Css13b 2HEpruu u pabotsl. [loTeHnmansHas
SHEPrUs
33 Kuneruueckas sneprus. Teopema o Bbubmuorexa [JOK
KWHETHYECKOH YHEPrHU https://m.edsoo.ru/ff0b0c32
34 Pemenne 3amag o teme "Kunernueckas n
MOTEeHIMaNIbHAsI SHEeprus"
35 3aKOH COXPaHEHUS SHEPTUU B MEXAHUKE
36 Pemenne 3amau "3akoH coxpaHEHMsI
SHepruu"
37 KonebarenpHoe nBMXEHNE U €r0 bubmuoreka LIOK

XapPaKTCPUCTUKU

https://m.edsoo.ru/ff0b1858
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38

3aryxaromue konebaHus. BeiHyKIeHHbIe
kosiebanus. Pezonanc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b20f0

39

40

MarteMaTHuecKHii ¥ PY>KUHHBII MasTHUKH

VYpoxk-uccienoBanue «3aBUCUMOCTh
Meproa KoIeOaHui OT KECTKOCTH
MIPYKUHBI H MACCHI TPy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

41

42

43

44

[IpeBparmienre yHEPTHH TTPA MEXAHUIECKIX

KOne0aHusIx

Jlaboparophas padbora «Vccnenopanue
3aBUCHMOCTH TIEPHO/IA U YaCTOThI
CBOOOJIHBIX KOJIEOAHUI HUTSIHOT'O
MAasITHHKA OT €r0 JJTHHBD»

Mexanuueckne BoaHbI. CBOMCTBa
MeXaHn4ecKuX BoH. [IpomonsHbIe U
MOTIEPEYHBIC BOJTHBI

Ypok-koupepennus "MexaHHYecKHe
BOJIHBI B TBEpIIOM Tenie. CelicMuieckue
BOJIHBI"

Bu6nnoreka [JOK
https://m.edsoo.ru/ffOblaec

bubnuoreka LIOK
https://m.edsoo.ru/ffOb21fe

45

46

3Byk. PacmipocTpanenue n otpakeHue
3ByKa
Ypoxk-uccnenoranue "Habmronenmne

1

3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI'

47

I'pomKoCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHUH pe30HAHC

48

49

50

Ypok-koHbpepenuus "YapTpa3ByK u
uHGPA3BYK B MPUPOJIE U TEXHHUKE"
IToaroToBka K KOHTPOJIBEHOH paboTe 1Mo
TeMe "3aKOHbI COXpaHEHMS.

Mexannueckue KojieOaHus U BOJIHBL"

KouTponbHas pabota 1o teme "3aKOoHbI

bubmuoreka LIOK
https://m.edsoo.ru/ff0b23ca

bubmuoreka LIOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b20f0
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coXpaHeHus. MexaHHYeCKUe KojaeOaHus U
BOJIHEI"

MaruautHoe nosie. Hanpapiienue Toka u

51 N
HaTpaBJICHUE JUHHUI €r0 MATHUTHOTO TIOJISL.
O0OHapyKeHUEe MarHUTHOTO TIOJIS IO €T
52 JICUCTBUIO HA DJIEKTPUUECKUM TOK.
IIpaBuno neBoi pyku.
53 SIBIIeHME AIIEKTPOMArHUTHON HHIYKLIUH.
54 DNEeKTPOMarHuTHOE TI0JIE. bubnuoreka [IOK
DJIeKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
55 CBO#iCTBa 3JEKTPOMArHUTHBIX BOJTH
Ypok-koudepennus "llkana
56 3JIEKTPOMArHUTHBIX BOJH. Vcrionp3oBanue bubnuoreka [IOK
3IICKTPOMArHUTHBIX BOJIH /ISl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypok-uccnenosanue "M3ydenne cBOWCTB
57 P Y bubmmoreka LIOK
3JICKTPOMArHUTHBIX BOJIH C IIOMOIIbIO
P . https://m.edsoo.ru/ffob2c6e
MOOMIIBHOTO TenedoHa
58 Pemenwue 3ajau Ha orpe/ieieHne YaCTOThI
Y JUTUHBI 3JIEKTPOMArHUTHOW BOJIHBI
OneKTpoMarHuTHas IpUpoia CBETA.
59 C P B pHp . bubmmoreka LIOK
KOPOCTh CBeTa. BOIIHOBBIE CBOWICTBA
P https://m.eds00.ru/ffob31d0
cBeTa
Ucrtounuku ceera. [psimonuneitHoe
60 P 3 bubmuoreka LIOK
aCIpOCTpaHEHUE CBeTa. 3aTMEHUS
pactipoctp https://m.edso0.ru/ff0b3658
Connua u JIynsl
3aKOH OTpakeHUsI CBETa. 3epKaa.
61 Peme epsa ad Ha e ep € 3aKOHa bubmorexa LIOK
IIICHHUE 3aJ[a4 Ha PUMEHEHUE 3aKOH
P https://m.edsoo.ru/ff0b38c4
OTpa)kKeHHUs CBETA
62 IIpenomiienue cBera. 3aKOH NPETOMIICHUSA Bbubmuoreka LHOK



https://m.edsoo.ru/ff0b2abe
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CB€Ta

[MomHOE BHYTpEHHEE OTPAKEHHE CBETA.

https://m.edsoo.ru/ffOb3aea

bubmunoreka LIOK

63 Hcnonp3oBanue MOTHOTO BHYTPSHHETO https://m.edsoo.ru/ffOb3c5e
OTpaKeHMsI B ONTHYECKUX CBETOBOJIAX
Ypoxk-kougepenuus "Vcnonb3oBanue
64 MOJTHOTO BHYTPEHHETO OTPAKCHHS:
CBETOBO/Ibl, ONTHKOBOJIOKOHHAS CBA3B"
bubnuoreka LIOK
65 Jluaser. OnTryeckas cuiia JTNH3BI https://m.edsoo.ru/fOb32c
. Bubmuorexa [JOK
66 IMocTpoeHue n300paXKeHUI B JIMH3aX https://m.edsoo.ru/ffOb44da
Jlaboparophas padota "Omnpenenenue
67 (I)OKyI(:HorI; paCSTOHHI/I}I u orl)iTiquKoﬁ bubamorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIieii JTHH3H "
Ypok-koHbpepernnus "OntTuaeckne bubmmorexa [IOK
68
JIMH30BbIE TIPHOOPHI" https://m.edsoo.ru/ff0cOa7e
69 I'ma3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
20 Ypok-kouhepenus "AepekThl 3peHHs.
Kaxk coxpanuts 3penue"
Paznoxxenune 6enoro cBeTa B CIIEKTP.
71 OmnsiTel HetoToHa. Cnoxenue ’ bubamorexca LIOK
https://m.edsoo.ru/ffOcOf4c
CHIEKTpANILHBIX 1[BETOB. [uicriepcus cBera
Ypoxk-nipakTukyM "BoiHOBBIE CBOMCTBA
72 cBeTa: Aucnepcus, HTepdepeHuus u
nudpakius"”
73 OmnbiTel Pe3epdop/ia u mianerapHas bubnuoreka IIOK
MOJ€EJb aTOMa https://m.edsoo.ru/ff0c12a8
74 IToctynatel bopa. Mogens atoma bopa
75 Hcnyckanue 1 NoriaomeHne CBeTa aTOMOM. Bu6mmoreka IJOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8

KganTsl. JIuneiuaTbie CrIEKTPHI

https://m.edsoo.ru/ff0cl144c

76 PannoakTUBHOCTE U €€ BUIBI bubmmorexa [IOK

https://m.edsoo0.ru/ff0c1672

77 Crtpoenue atomHoro sipa. HykimonHas bubmmoreka [IOK
MOJIeITb https://m.edsoo.ru/ff0c18ac

bubmunoreka LIOK

78 PannoaktuBHble peBpaleHus. M30Tonsl https://m.edsoo.ru/ffoclald
Pemenue 3amad mo teme: "PanroakTUBHEBIE Bu6nnoreka [JOK

79
npeBpareHus" https://m.edsoo.ru/ff0clb4a

80 [lepuox monypacnana
Ypok-koHpepenuus "PaguoakTuBHbIe

81 I/ILfJ)'Iy‘ICHI/If(Ib Bpnpplllpone MIZEILI/II_II/IHC bubmuorexa LIOK

\ ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHKE
Jlaboparopnas padota "U3mepenne

82 €CTECTBEHHOT0 PaJIMallMOHHOTO (pOHA
JI03uMeTpom"

SInepHble peakuyun. 3aKOHBI COXPAHEHUS bubnuorexa LJOK

83
3apsIIOBOTO M MacCOBOT'O YHCE https://m.edsoo.ru/ff0c1c58

84 DHeprus CBA3M aTOMHBIX si7iep. CBsI3b bubnuoreka [IOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ffOcld7a

85 Pemenne 3amau mo teme "Anepueie
peakuun"

86 Peaxnyu cunTe3a M AeneHus suep. Bbubnuorexa LHOK
Wctounuku sueprun COTHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koubepeHnnus " nepHas SHepreTHKa.

87 JeiicTBUsI pairOaKTUBHBIX U3TYyYEHUH Ha
>KUBBIE€ OpraHU3MBbI"

[HoxroroBka K KOHTPOJILHON paboTe Mo BuGmorexa LOK

88 Teme "DIIeKTPOMAarHUTHOE TTOJIE.

SHCKTPOMaFHI/ITHBIC BoJIHBEL. KBaHTOBEIC

https://m.edsoo.ru/ff0c223e
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SIBIIEHUS"

Pemenue 3amgau no teme
"JNIeKTpOMarHuTHOE TIOJIE.

89
DeKTpOMarHuTHbIC BOJHBL. KBaHTOBBIC
SIBJICHHS "
90 CocraB, CTpOCHHE W TPOUCXOXKICHHE
ConHe4uHON CUCTEMBI
91 Bonbmue mnanetsl COTHEUHOM CUCTEMBI
92 Maubie Tena COTHEUHOU CHCTEMBI
CrpoeHue, U3TYUYCHUS U DBOJTFOIIHS
93 Comnana u 38e371. CTpoeHHE 1 SBOFOIHS
Bcenennoit.
94 Hroropast KOHTpOJIbHAS paboTa
95 IToBTOpenwue, obo0meHne. Pemmenne 3amay bubmmorexa [IOK
no kypcy "B3aumopeiicteue Ten" https://m.edsoo.ru/ff0c245a
TToBTOpenue, 0000menue. Pemmenne
96 p H bubmmoreka IIOK
ACYETHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME
}? .\ https://m.edsoo.ru/ff0c2572
TemnoBbie TPOIIECCHI
TToBTOpenue, 0000menue. Pemmenne
97 acye . Ka4yecTBe 3ajiay 1o TeMe bubamorerca LIOK
YETHBIX U KAUECTBEHHBIX 3aJ1a4 110 TeM
}? o https://m.edsoo.ru/ff0c2a22
KIIJI TermoBBIX ABUTATENCH
[ToBTOpenue, 0000mEeHne. Perenre
98 p bubmuoreka LIOK
ACUCTHBIX M KAYECTBEHHBIX 3a/1a4 [0 TEME
f | https://m.edsoo.ru/ff0c2b30
DIIEKTPUIECKUE SIBIICHUS
99 IToBTOpenue, 0000IIcHKE. Pemenue 3amay bubmuoreka LIOK
1o Kypcy "CseToBble sBIeHUS" https://m.edsoo.ru/ff0c2c52
TloBTOpenue, 0600menue. Pabora ¢
100 P "3 bu6mmoreka LIOK
TEKCTaMH 10 TeMe "3aKOHBI COXpaHEHHS B
Y P https://m.edsoo.ru/ffOc2d6a
MEXaHHKE
101 [ToBTOpenwue, 06006IIcHHE. PaboTa ¢ bubnmuoteka IIOK
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texkctamu 1o teme "Konebanns u BoyiHbI" https://m.edsoo.ru/ff0c2e82

IToBTOpenme, 0600meHme. Pabora ¢
102 TekcTaMu 10 TeMme "KBaHToBas U saepHas 1
¢uzuka"

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102



https://m.edsoo.ru/ff0c2e82




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

-Ilepeimkna .M., MBanoB A.W. ®usnka.bazoBsiii ypoens 7 kitacc.3 -ee n3nanue. MockBa
«IIpocemenue» 2023.

-Ileperikun .M., ViBanos A.W. ®usuka.bazoBsit ypoBens 8 kiacc.3 -ee u3nanue. Mocksa
«IIpocemenue» 2023.

-Ileperikun .M., ViBanos A.W. ®usuka.bazoBslit ypoBens 9 knacc.3 -ee uznanue. Mocksa
«IIpoceewenue» 2023.

-ITeprimkun A.B., 'yrauk E.M. ®usuka 9 kit: yueoHn. Jlns obmeodpa3. Yupexaenuit.-M. : [Ipoda,
2014.-319c.

-ITeprimkun A.B. @usuka 7 kit: yueOH. Jlns o6meo0pas. yupexnenuii.-M. : [Ipoda, 2013. — 221 c.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

UYepnukosa O.A., 'magenkoBa C.H., Kynpssues B.B.Meroanueckoe nocobue 7k, 8 k., 9 Ki1..

Mocksa «IIpocsemienue» 2023 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuorexa ITOK https://m.edsoo.ru/
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