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LleHTp obpa3oBaHus
eCcTeCTBeHHO-Hay4YHOM
N TEXHOAOTMHYECKOM HarpaBAEHHOCTH

TOUKA \!pocm

MNOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢u3HMKe ¢ UCMOIB30BAaHUEM 000pynoBaHus HeHTpa «Touku
pocTay Ha YpPOBHE OCHOBHOIO 00IEero 0Opa3oBaHHUs COCTaBJIE€HA HAa OCHOBE
MOJIOKEHU © TpeOoBaHUM K pe3ysbTaTaM OCBOEHUsS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBarenbHO mporpammsel, mpeactaBieHHbix B GI'OC 00O, a
Takke ¢ yuérom denepanbHoi pabodeil mporpaMMbl BocnuTaHus u KoHnenuu
npenojiaBanus yueoHoro npeamera «duzukay.

ConepkaHnue mnporpaMmbl MO (U3MKE HapaBieHO Ha (opMUpoBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIUXCS W OPTaHU3alUI0 W3YYCHUS
(UMK Ha NESITEeIbHOCTHOM OCHOBe. B mporpamme mo (usumke yduThIBAKOTCA
BO3MOXHOCTH y4yeOHoro mnpenmera B peanuzauuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yYeHHUs, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTI'0 00IIIero 00pa3zoBaHusl.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpesesieHue y4eOHOro MaTepuana
1o rogam oOydeHus (10 Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEI0BaTeNIbHOCTh
U3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJIEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaronnuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl 10 Y4eOHOMY TIPEIMETY .

@u3uka SBISETCS CHCTEMOOOPA3yIOIIMM JUISl  €CTECTBEHHO-HAayYHbBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SIBJICHWM, H3y4YaeMbIX XUMHUEH, OWOOruei, actpoHomued u ¢GU3UUYECKOU
reorpaduel, BHOCUT BKJIAaJl B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
OpEeNOCTaBIsAeT HaumOoJiee SCHble 00pa3lbl NPUMEHEHHS HAy4yHOrO METoJa
MO3HAaHUs, TO €CTh CII0CO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa W3 TNIaBHBIX 3a/1ady (PU3MYECKOTO O0pa3oBaHUsl B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.



N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPENAIONAaraeT OBJAJCHUE
CIENYIOMMHA KOMIETEHTHOCTSIMH, XapaKTEPHU3YIONIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTH:

e HAYYHO OOBSACHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUS;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0OKa3aTebCTBA JJISI OJTyYSHUS BHIBOJIOB.

Henmn wu3ydennss (¢GU3MKA HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
onpeneneHsl B Konrenmuu mnpenomaBaHus ydeOHoro mpeamera «Duszukay B
oOpa3oBarenbHbIX opraHu3zanusax Poccuiickoiri @enepauuu, peamu3yroMUAX
OCHOBHBIE  00IIE00pa3oBaTebHBIE MPOrpaMMBbl, YTBEPXKIEHHOW peEIICHUEM
Komnernn MunuctepctBa npocselienus: Poccuiickoit @eneparuu (IpoToKoJ oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyuyenusi pusukm:

e mnpuoOpeTeHHEe HWHTEepeca M CTPEeMJICHHS OOydYaroluuxcsi K Hay4YHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIICKTYaJIbHBIX U TBOPUYECKUX
CIHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opmupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue TpenCTaBICHUH O pONMHM (PU3NKHU I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHEC  TPEACTaBICHHM O  BO3MOXHBIX  cdepax  Oymymieit
poeCCHOHATEHON JeATENhbHOCTH, CBI3aHHON ¢ (PH3UKOM, MOATOTOBKA K
JagpHeUIeMy 00y4eHHIO B 3TOM HaIlpPaBJICHUHU.

JlocTrxkeHrne 3THX Iieled MporpaMmbl MO (PU3MKe Ha ypPOBHE OCHOBHOIO

oO1ero oopa3oBaHus 00ECIIEYMBAETCS PELIEHUEM CIIETYIONIUX 3a4a4:

e mpuOOpeTEeHHE 3HAHUKW O JUCKPETHOM CTPOCHUU  BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX
SIBJIICHUSX;

e TMpPUOOpETEHNE YMEHHI OMUCHIBATH U OOBACHITH (PU3NUECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOTYYCHHBIX 3HAHUM;

e OCBOCHHME METOJOB pEIICHUs] TMPOCTEUIINX PaCUETHBIX 3aad C
UCIIOJIb30BAaHUEM buznuecKnx MOJIETIEH, TBOPYECKUX u
MPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMCHUU HAONIOAATh MPUPOIHBIC SIBJICHHUS U BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTETLHBIX TPHOOPOB;



e OCBOCHHE TPHUEMOB paboTHl ¢ WHPOPMANUEH (PUIUIECKOTO COMEPIKAHUSA,
BKJIFOYAsi HH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHAIHU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIIH;

e 3HAKOMCTBO cO cdepamu MPOPECCUOHAIBHON ESITEIIbHOCTH, CBI3aHHBIMU
C (GUBUKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha wusyuenue ¢usuku (60a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO
oOpazoBanusi oTBoauTcsa 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Hellem0), B 8
Kjacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 102 gaca (3 4aca B Hezelw).

[Ipemmaraemerii B mporpamMme 1o (U3MKe MEpeueHb JIa00paTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIA XapaKTep, YIUTEIb JeJIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PAabOT W OMBITOB C YYETOM HMHIWBHUIYATBHBIX OCOOCHHOCTEH
o0ydaromuxcsi, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeajaraéMbIX B pamMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (U3HKeE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAaIOLIEero Mupa.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BelnyuH. Dusznueckue
npu6bopsl. [lorpemHocts u3Mepenuii. MexiyHapoaHasi cucrema eInHUII.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJICHHE, MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBJICHHUHN C IOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHne EHbI AeEHUS MIKATBl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepPOB MalbIX TEN.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THIIOTE3bI: JAJBHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUJIKOCTENM M TBEPIBIX
(kpucTammyecknx) Tesl. B3auMocBs3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO ABHKECHUS.



2. Habmonenue nuddysumn.
3. HaOmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PaCIIMPEHUS ra30B.
3. OmnbIThI MO 0OHAPYXKEHHIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBHKEHUME. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBnenue uHepuuMu. 3aKOH WHEpUUHU. B3ammonelcTBHe Ten Kak HpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BelecTna.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ IOMOIIBID AUHAMOMETpA. SIBIEHUE TATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS! (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IOo
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



Hasnenue. CriocoObl YMEHBIICHUS U YBEIMUEHUs AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJieHUsl raza oT o0bEéma, Temneparypsl. llepenaua paBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MalIMHbBL. 3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTtmyeckuit
napajokc. Coobuaroniecs: cocynpl. ['napaBiyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emin. OnweiT Toppudennu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOIO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODAL.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas

(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten. Bo3ayxomnnaBanue.
Hemoncmpauuu.
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3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[Tepenaua naBiieHUS JKUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBnenue aecTBust aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIIBI OT 00BbEMa MOrpyKEHHOM YacTu
T€Ja U MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITaIKMBAIOLIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.
YcioBue miaBaHus TEN: IUIABAHUE WIIHA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHONIEHHUS TIJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1.

HccnenoBanune 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B
YKUAJIKOCTh YaCTH TeJa.

Onpenenenve  BBITAJKUBAIOIIEW  CWJIBI, JICUCTBYIOIIEH Ha  TeEO,
NOTPYXEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUAJIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.
Mexanunueckas paboTta. MoOIIIHOCTb.
[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumMeHeHue TmpaBuja paBHOBECUS phluyara K OJIOKY.



«3o0notoe mpaBwio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. Kunernueckas W TOTEHIMalIbHAs SHEPrUs.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenne pabOThl CUIBI TPEHUS TIPU PAaBHOMEPHOM JBMIKEHUU TeJa

110 TOPU3OHTAIIHHON MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOIN TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdHubie Tena. OObsICHEHUE CBOWCTB ra3oB, KUIAKOCTEH U
TBEPIIBIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYJISIPHO--KUHETUYECKON TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpennsisi sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH JHEPruu:
Teronepeaaya u COBEpIIEHUE paboTHI. Bunsr TeIIonepeayu:
TEIUIONPOBOHOCTh, KOHBEKIIHUSI, U3TyUEHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEpAECBAHME KPUCTAUIMYECKUX BEUIECTB. YJEJbHas TEIUIOTa IIABJICHUSI.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEeIIOTa CTOPAHUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABHKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh [JABJIEHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJIWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOW  MpH
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3apsI0B U PACCTOSHUS MEXKIY TEJIaMM ).

Onektpuyeckoe mnose. Hanpsok€HHOCTH anekTpudeckoro mnosts. [lpunnmmn
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOmNHMKM W  OUPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HNcToYHMKM TMOCTOSTHHOTO TOKa. J[eMCTBHS DSJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuna  TOKa.  DIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH »AJEKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKUE MU U MOTPEOUTETN IEKTPUUIECcKoil sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctositHHBbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarautHoe 1mosie 3eMiId U €ro 3Ha4eHUE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarauTHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPATOP. CriocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEJL.
JIBa poz1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIEKTPOCTAaTUYECKAS] HHAYKIIUS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeCTBHS AAEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUJIKOCTH.
. 'a30BbIM pazpsn.
. I3mepeHne cuibl TOKa aMIepMeTPOM.
. I3mepeHne 3JIeKTpUIeCKOro HapsKeHUsI BOJIBTMETPOM.
. PeocraTt 1 marasuH COIpOTHUBIICHUMN.
. BzaumopeiicTBre NOCTOSHHBIX MArHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3I€JICHUS MTOJFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MArHUTOB.

OmnsIT Dpcrena.

MaruuTtHoOE€ 1oje Toka. JJIEKTPOMarHur.

JIeficTBHE MarHUTHOTO TOJI1 HA IPOBOJHUK C TOKOM.

DNEeKTpOABUTaTEINb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHNS DIEKTPOMArHUTHON MHIYKIIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHAYKIMOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnpITel O HAOMIOACHWIO DJIEKTPU3AIMK Tel WHIAYKIUEH U Tpu
COIPUKOCHOBEHUH.

UccnenoBanne neucTBUS 3IEKTPUYECKOTO MOJISI HA TPOBOJHUKU U
TUBJIEKTPUKHU.

COopka u mpoBepKa pabOTHI IIEKTPUUYECKOH TIEMTH TTOCTOSHHOTO TOKA.
N3mepenne u perynupoBaHue CUJIbI TOKA.

N3mepenne u peryaupoBaHue HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
COITPOTHUBJIEHUSI PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLTUE 3aBHCUMOCTD AIEKTPUYECKOTO
COINPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JIMHBI, IUIOWAIA IONEPEYHOTO
CEYEHUs U MaTepHana.

[IpoBepka mnpaBuiia CIIOXKEHHS HAINPSIKEHUW MPU  IOCIEI0BATEIBHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia [Js CUJIbI TOKa MPU MAPAIICTBHOM COCIUHEHUH
PE3UCTOPOB.

Onpenenenre pabOThI AEKTPUUECKOTO TOKA, UIYIIETO YEPES PEIUCTOP.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIICIIEMONM HaA
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa, MAYILIETO YE€pe3 JAMIIOYKY, OT
HAaNpsKEHHS HA HEW.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOIO B3aMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHMTHOrO TMOJiA TMOCTOSHHBIX MAarHUTOB IPU  HUX
00BEIMHEHUH U PA3AEIICHUN.

HccnenoBanue nercTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHATa OT CHUJIbl TOKA M HANpPABIECHUS TOKa B
KATYIILKE.

18. MI3yueHue AeCTBUS MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThbl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBL O MCCIECAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHWS W HAIPABJICHUS HMHIYKLHUOHHOI'O

TOKA.
9 KIIACC

Pa3znes 8. MexaHuveckue siBJICHUs.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEiHOe aBuxkeHHe. CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

ITepseiii 3akoH HeroroHa. Bropoii 3akoH Herotona. Tperuii 3akoH HerotoHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najeHus. J[Buxenue miaanetr Bokpyr Comnnua. IlepBasi kocmuyeckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHUE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JHEPrUU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMUECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM U  YCKOPEHHOM JBWKCHUHU
OTHOCUTETFHO KaOnHeTa QU3HKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBaHus S3HEPTUU NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJIbCca ITPH a0COIIOTHO YIPYTOM B3aMMOCHCTBUH.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUU MPU IBUKEHUH TEJIa O] JECHCTBHEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa o HaKJIOHHOW TIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKEHHHM 0e3
HayaJbHOM CKOPOCTHU IIyTH OTHOCATCS KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAIBHON MMOBEPXHOCTH.



10. OnpesienieHne  pabOThI  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. MI3ydeHue 3akoHa COXPAHEHUS YSHEPTUH.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA M BOJIHEI.

KonebarenbHoe npmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMI: TIepHOI,
4acToTa, aMIUIUTyla. MaTeMaTuuecKuil U NMPY>KUHHBIM MasaTHUKU. [IpeBparieHue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatonue — KoieOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHuuyeckre BOJHBI B TBEPAOM TeJE, CEUCMUYECKNE BOJIHBI.

3Byk. I'pomMKkocTh 3ByKa W BbIcOTa ToHA. OTpakeHue 3Byka. MHDpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koieOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIIPYTOCTH.
2. HaGnronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJICOAHUN U pe3oHaHca.
4. PacmpocTpaHeHHe MPO0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH ).
5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE3OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OmpesneneHne dYacTOThl M TEpUOJAa KOJEOAHW MaTeMaTHU4eCKOro
MasTHUKA.
2. OmnpeneneHue 4acTOThI M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH MepHOAa KOeOaHUM MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJebaHWil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue yckopeHus cBOOOIHOIO MaJeHus.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue ceta. 3atMenus ConHna u Jlynel. Otpaxenue cBera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpak€HHe cBeTa. VICrmomp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B numH3e. OnrTuueckas cucreMa (¢oToanmapara,
MHKpPOCKONA M Tejeckoma. [7a3 Kak onrudeckas cucteMa. bin3opykocTs u
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPaJIbHBIX BETOB. J(Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa>keHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Monens riasa.

11. PaznoxkeHue 0eoro cBetra B CHEKTP.

12. [TomydyeHue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH yrja OTpPa)X€HUs CBETOBOrO Jy4da OT yrJjia
naJieHuUsl.

2. W3yueHue xapakTepuUCTHK M300pakeHUs MPEAMETA B IIJIOCKOM 3€pKaje.

3. HccnepoBanue 3aBUCHUMOCTH yIJIa MPEJIOMIIEHUS CBETOBOTO JIyda OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIO».

L O N o UV A W



4. TlomydyeHnue n300pak€HUI ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OIBITHI 1O PA37I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO IIBETA MPEAMETOB TMPH WX HAOIIOACHUH dYepes
LBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u mmanerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4yaThIe CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HyxnonHas wMogens aromHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespauienus. [lepro monypacmnana aTOMHBIX SIEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBsA3M aTOMHBIX saep. CBs3b MacChl M dHEpruu. Peakuun CuUHTE3a U
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

SnepHas sHepretuka. JeWCTBUS pPaAMOAKTUBHBIX W3JIyYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Boaopoa.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Perucrtpanus uziaydeHus: IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIHMU YACTUIBI 110 TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEHLHO-00001IIAKO U MOYJIb.

[ToBTOpHTENHEHO--00001IIAIOIINNA MOAYJTH MTPEAHA3HAYEH I CUCTeMAaTU3alluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
NPpUOOPETEHHOTO MPU U3YUYEHHUH BCEro Kypca (PU3MKHU, a TaKkKe JJIS MOATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipn n3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUYMBACTCS AOCTHXKEHHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAay4YHasl TPaMOTHOCTh: OCBOCHME HAyYHBIX METOJOB HCCIEIOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS TMOJIyYCHHBbIE 3HAHUWsA, pelIaTh 3aJa4d, B TOM YHUCIE
KAQ4E€CTBEHHBIC U KCIIEPUMEHTAIbHBIC.

[IpyHIMNIMATBHO AEATENBHOCTHBIA XapaKTep MaHHOTO pasjesa peallu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE TIOJYyYECHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBSICHATH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTU U, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3IMYHBIX UCTOUYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOrO OOLIEro oOpa30BaHMs HAMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuaromierocsi 0yayT cOpMHpPOBaHbI CISAYIONIUE JTUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpuOTHYECKOTO BOCTIMTAHMS :

— INPOSIBIICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
(bu3nYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTH)KCHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB,;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JOCTHXKEHUM (PU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAJIBbHO--3TUYECKUX TMPUHIIUIIOB B JIESITEIHHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSTHE ICTETHYECKUX KAa4eCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHKWS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BAXKHEUIIEW COCTABIIIOLLEH
KYJbTYPBI,

— pa3BUTHE HAy4YHOW JHOOO3HATENHHOCTHU, WMHTEpPEca K HCCIEI0BATEIbCKON
NEATENIbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJIy4us:

— OCO3HaHHE IIeHHOCTH Oe30macHoro oOpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHUS Ha
TpPaHCIIOPTE, HA JOPOTax, C JIEKTPUYECKHUM M TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAITHUX YCJIOBUSIX;

— chopmupoBaHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alui, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHUCIE U (PU3HMUECKHX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY M3YUEHHIO Tpodeccuii, CBI3aHHBIX ¢ (PUUKOM;

e 7) 3KOJIOTHYECKOI0 BOCTINTAHUA:

e — OpUEHTALMS HA TMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pelieHus 3ajad B
00JaCTH OKpY’KaloIllled Cpenbl, IUIAHUPOBAHHUS ITOCTYNKOB U OLEHKH HUX
BO3MOKHBIX MTOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI;

e — OCO3HaHME TI00ANBHOrO XapakTepa AKOJIOTHMUECKUX MpoOJieM U MyTel X
pELICHMUS;

e 8) ajanTanMM K M3MEHAIOIUUMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJECHCTBUU TPU BBINOJIHEHUH HCCIEIOBAaHUNA H
NPOEKTOB (DPU3UUECKON HANpaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX,

e — TIIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESATEIbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM YuCie (OPMYIHPOBATH
UJIEH, TIOHATHUSI, TUTIOTE3BI O GU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JaCTH
bu3uky;

e — IUIAHUPOBAHHE CBOErO PA3BUTHS B MPUOOPETEHUH HOBBIX (PUBNYECKUX
3HAHUU;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPObI, OOLIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUII;

e — OIICHKAa CBOMX JCWCTBUI C Yy4E€TOM BIIMSHMS Ha OKPY’KAIOIIYIO Cpeny,
BO3MO>KHBIX [NI00AJIBHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHsT TporpamMmbl M0 (U3WKE Ha ypPOBHE OCHOBHOTO
oOmero odpa3zoBanus y obydarorierocss OyayT chhopMHUpOBaHEI MeTanpeAMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHbIC  y4eOHBIC  JCUCTBHS,  PETyJSTHBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICUCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue a1ecTBUs:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBEHUM);

yCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KIaCCH(PUKAIIMK, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMaTpPUBAEMbIX (paKTax,
JAHHBIX 1 HAOMIOACHUIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TTPUYMHHO--CJICICTBCHHBIC CBS3W TPH HM3YyYCHUH (PH3UUCCKUX
SBJICHUM U TPOIIECCOB, JI€TaTh BBIBOJIBI C MCIOJb30BAHUEM JI€TYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH;

CaMOCTOSITEJILHO BBIOMpPATh CIIOCOO pelIeHus Yy4yeOHOW (u3ndecKoit
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXO/ISIIETO ¢ YIYETOM CAMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCII0JIb30BATh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT [TO3HAHMUS,
IIPOBOJIUTH IO CAMOCTOSITENBHO COCTABIIECHHOMY IIJIaHY OIBIT, HECIOKHBIN
(Gu3MYECKU HKCIIEPUMEHT, HEOOJbIIOE HCcCaeA0BaHUE (U3HUUYECKOTO
SIBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOIO HAOMIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE JlalbHEWIee pa3BUTUE  (PUIUUYECKHUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJI0KEHNS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSITh Pa3IMYHbIC METObI, MHCTPYMEHTBI M 3alIPOCHI IPU TIOUCKE U
orOope WHGOPMAMK WIH JAHHBIX C YYETOM TMPEUIOKEHHON ydeOHOM
dbuznueckoit 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOPMY TIPEICTABICHHUS
uHpopMaIMl W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMHU
CXeMaMH, JuarpaMMaMiu, HHOU TpaduKoi M X KOMOMHAIIUSIMHU.

KoMMmyHHKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

B XOJ€ OOCYXXIeHUs Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpATOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIMPOCHI 10 CYLIECTBY O0CYX/1aeMOW TeMbl U
BBICKa3bIBAaTh HJIEH, HAICJICHHBbIC HA pEIIEHHE 3a/laud U TOJEpKaHHe
OJaroxenaTeIbHOCTH OOIICHNUS;



CONOCTABIATh CBOM CYXKICHHSI C CYXICHUSAMU [JPYTHX YYaCTHHKOB
Jyanora, OOHapyKMBaTh Pa3IMuUe U CXOACTBO MO3UIIN;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3YJIbTAThl BHIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEA0BAHUs, IPOEKTA);

IIOHMMAaTh W MUCHOJB30BATh  IPEMMYyLIECTBA  KOMAaHAHOM U
WHJIUBUIYAIbHOW palbOThl MpU PEUICHUHM KOHKPETHOU (U3MUEeCKOM
pOOJIEMBI;

IIPUHHAMATh LIEJIM COBMECTHOM IEATEIIBHOCTH, OPraHU30BbIBATH EUCTBUS
no e€ JOCTH)KEHHIO: paclpelesTh pPOJu, OO0CYXJIaTh MpoLecchl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBITNOJIHATH CBOIO YacTh pabOThl, IOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHUPYS CBOM JEUCTBUA C JPYTHUMH
YJIeHaMU KOMaH/Ibl;

OLICHUMBATh Kaye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIUPOBAHHBIM yUYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe [1efiCTBUSA

Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyalMsX, TPEOYIOIINX
JUTS pelueHust (PU3NYEeCKUX 3HAHUK;

OPUEHTHPOBATbCS B  PA3IMUHBIX MOAXOAAX MPHUHATHS  PEIICHUMN
(MHIMBUYabHOE, NPUHATHE pPEIICHUs B TpyNIe, NPUHATHE pEeLICHUN
rpynmoin);

CaMOCTOSATEILHO COCTABJIAThH aJTOPUTM PElIeHUs (PU3HUECKON 3a7a4ul HIIN
IUTAHA HMCCIIEJJOBAHUS C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYXHOCTEM, apr'yMEHTHPOBATh NPEIJIaracMble BAPUAHThI PELICHUN;
Jienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeaIararh IUIaH €€ N3MECHECHMS,
OOBSICHATH NPUYUHBI  JOCTHKEHUS  (HEIOCTHIXKEHHUs) pPEe3yJIbTaToB
NeSATEeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B AECATEIBHOCTH (B TOM 4YMCII€ B XOJ BBITOJHEHUS
(U3MYECKOTO UCCIEOBaHMsI MWJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTbCTB, M3MEHUBLINXCA CUTYyallui, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LICJIA U YCIOBUSAM,;

CTaBUTh ce0s Ha MECTO JIPYroro 4eJoBEKa B XO/E CIIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;



MPU3HABAaTh CBOE MPaBO HA OMMOKY MPU pelIeHUN (PU3NUECKUX 3a/1a4 UITU
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO JIPYroro.

HNPEIMETHBIE PE3YJIbTATDI

K xoniy oOydenus B 7 kj1acce mpeIMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHSATHS:  (PU3MYECKUE W  XUMHUUYECKHE  SIBJICHHS,
HaOIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHHUIBI (DU3UISCKUX
BEJIMUMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSIHUSI BemlecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpHUS, PaBHOACUCTBYIOIIAS
cuJa, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath siBiaeHus (auddys3us, TEMIOBOE JBUXKEHHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE  JBIIKEHHWE, HEPAaBHOMEPHOE  JBHIXKEHUE, HHEpLUs,
B3aMMO/ICUCTBUE TEJ, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIVIEHHON OCHIO
BpallleHUs, Tiepefada JAaBieHUsS TBEPABIMH TelaMH, XUJIKOCTSIMU U
razamy, arMoc(epHoe JaBlieHHE, IUUIaBaHHWE TeJl, MpeBpallcHus
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO HUX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJIE:
MpUMEPHI JABUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B >KMBOM U HEKHUBOMU
NpUpoje, ACHUCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMoc(epHOro AaBjieHUs] Ha >KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlYaru B
TeJIe YeJIOBEeKa, MPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHUM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
¢dbu3nyeckue BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSXKECTH, BEC
TeJla, Cujla TpeHUus, JAaBlieHHWEe (TBEPAOro Tea, >KUAKOCTH, Tasa),
BBITAJIKUBAIOIIAasl CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CHJbl, KOI(G(UIIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TMOTEHIMAIbHAS SHEPTHsi), MPU OMHCAHUHU MPABUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICH  HUCIOJIB3YeMBIX  BEJIMYMH, HX
0003HAUCHUS W CJAWHHIBI (U3MUYECKUX BEIMYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTHMMH BEITUYMHAMH,
CTPOUTH TpaUKN U3YUECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKkTepU30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHHUS W IPOLECCHI,
UCIIONB3Ysl TpaBUiia CJIOKEHUSI CUJT (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWiIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NIpU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBaTh €r0 MATEMATHYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHX I1aroB C ONOpoill Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B 1—2 JEeNCTBUA, MCIOJB3YsS 3aKOHBI U
(GopMyIbl, CBA3BIBAIOUIME (PU3NYECKHME BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIJIOBHS 33/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJMYMHBI B (DOpPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIEe, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEAJTUCTUUYHOCTD
MOJTYYEHHOU (PU3UYECKON BEJIMYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MPU OMOUIA
bu3MYeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIACIATH MPOBEPSEMOE
NPEANoJOXKEeHne  (TUIore3y),  pas3inyaTb W HMHTEPIPETUPOBATH
NOJIyYEHHBId pEe3yJIbTaT, HAaXOJWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
bu3nIeCKUX CBOICTB Tel: dbopmMmynrpoBaTh poBepsieMbIe
IPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000py0BaHNUS,
3aMKUChIBaTh X0/ ONBITa U (POPMYIIUPOBATH BBIBObL;

BBITIOJIHATh MPSIMBIE W3MEPEHUS pACCTOSIHUSA, BPEMEHHU, MACChl Tela,
o0béMa, CcHJBl M TEMIEpaTypbl C MCHOJIB30BAHUEM aHAJOTOBBIX H
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMYUHBI OT
JpPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMXKYILIErocs Tela OT BPEMEHU JIBHXKEHHS Tena, CHIIbI
TPEHUs CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT IJIOMAAU COPUKOCHOBEHMS TEJ, CHIIBI
YOPYTOCTH OT YJUIMHEHHS MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
NOTpy>KEHHON YacCTH TeJla U OT IJIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHUs TEJl, YCIOBUW paBHOBECHs pblyara M OJOKOB), y4aCTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOrO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY U
BBITMIOJHATh W3MEPEHUs, CIenysl MpeajoKeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOTYYCHHONW 3aBUCHMOCTH (M3UUYECKUX BEIHYMH B BHUJE
IpPEJIOKEHHBIX Ta0iMIl U TpaduKOB, AENaTh BBIBOJABI 0 pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTh KOCBEHHBIE WU3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO TeNa, CUja TPEHHS CKOJBKCHHUS,
JaBJI€HME  BO3/yXa, BBITAIKUBAIOIIAs CWiIa, JEHCTByOIlas  Ha
HNOTPYXKEHHOE B XKHUJAKOCTh TeNo, KO3()(PUIMEHT MOoNe3HOro AeHCTBUS
IOPOCTBIX MEXaHW3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJTHEHUM H3MEPEHUl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJTMUYHHBI;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh IPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIArOIIHECs COCYIbI, OapoMeTp,
pbIYar, MOABKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JCHCTBUA MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONHMCAHUA (B TOM YHCIHE:
HNOJNUIMIHUKY, YCTPOMCTBO BOJOINPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3YS 3HAHUS
O CBOMCTBaxX (pM3MUECKUX SIBICHUN U HEOOXOAuMble (PU3NUYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HMHGOpPMaLKIO O  IpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKHU3HU U obecriedyeHus: 0€30MacHOCTH TIPH OOpallleHHH ¢ MPUOOpaMu |
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOLIEH cpee;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popManuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M NTYTEM CpPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEIOCTOBEPHOWU;

MCIIOJIb30BAaTh NPH BBIIIOJHEHUHU YUYE€OHBIX 3a/laHuil HaAy4YHO--TI0IYJIIPHYIO
JUTEepaTypy (U3NYECKOrOo COAEpKaHMs, CIPAaBOUYHbIE MaTepHUalbl,
pecypcnl cetu MHTEepHET, BIajeTh nmpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (DU3UIECKOTO COACPKAHUS, B TOM



quciie MyOJMYHO IeNiaTh KpaTKue COOOIIEHUSI O Pe3yJIbTaTax MPOCKTOB
UM Y4eOHBIX HCCIEIOBAHUI, MpPU HTOM TPaMOTHO HCHOJIb30BAThH
W3YUCHHBIM TIOHATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NIPE3CHTALEN;

NpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEOBAHUM pACIPECNiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadyaMu,
CIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM, AaJCKBAaTHO OICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus: B 8 kijiacce nmpeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

HCIIOJIb30BaTh MOHATHA: MAacCa U Pa3MeEPbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMop(HbIE TeNa, HACHIIICHHBIH W HEHACHIIIEHHBIA Tap, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsl, JIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IADJIEKTPUKU, TTIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
paznuuath SBJICHUS (TEIJIOBOE pacIIMpeHUEe M CKaThe, Terionepenaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAWUIAPHBIC SIBJICHUS, UCIIapEHUE,
KOHJCHCAIlUA, IUIaBJICHUE, KpUCTauIM3aiusa (OTBEpJEeBaHUE), KHUIICHHUE,
Temionepeaaya (TemIoNnpoOBOHOCTD, KOHBEKIIHSI, U3JIyUYEHUE),
AJIEKTpU3aIMs TeJ, B3aUMOJICHCTBUE 3apsIAOB, NCHCTBUS AIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJICHCTBUE MArHUTOB, JCHUCTBUE
MarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHIYKIIHA)
[0 ONUCAHUID UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE MW3YYCHHBIX  (PU3MYECKUX  SBJICHUM B
OKPYXKAIOMEeM MHpE, B TOM UHcCIe (HU3UYECKUE SBICHUS B TIPHUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KANWJUISIPHBIC SIBIICHUS B IPUPOJE,
KpUCTAJIBI B mOpuponae, uznydeHue CoyiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUICCKHE
SBICHUS B aTrMocdepe, JICKTPHUYECTBO JKHUBBIX OPraHU3MOB, MArHHTHOE
nosie 3emuH, JApedd MoroCOB, POJIb MArHUTHOTO TOJIS JJis >KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBbIC CBOMCTBA (TPH3HAKK) (DU3NUECKHUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIE CBOMCTBA TeJl U (DU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
dbu3nUecKre BEIMUYMHBI (TeMIiepaTrypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO
TEIJIOTHI, yAEAbHAsA TEIIOEMKOCTh BEIIECTBA, VYAEIbHAs TEIJIOTa



IUTABJICHUS, yJeJbHas TEIUIoTa MapooOpa3oBaHus, yleJdbHas TeIIoTa
CropaHusi TOIUIMBA, KO3(D(UIMEHT TMOJE3HOro JACHCTBUSA TEMJIOBOU
MalIMHbI, OTHOCHUTENIbHAS BIAXXHOCTh BO3AYyXa, AJIEKTPUUECKHUH 3apsf,
CHJIA TOKa, JJIEKTPUYECKOE HANPSDKEHUE, CONPOTHBIICHUE IPOBOJIHHUKA,
yAETbHOE  CONpPOTHBJIEHHWE  BemiecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCKuil CMBICH HCHOJIb3YEMbIX BEIWYUH, 0003HAUEHUS] U EOUHUIBI
¢u3NyeCKux BEIUYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyl0 BEIWYUHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH TIpapuku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTNYMH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCITOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KHHETHYECKONW TEOpUH
CTPOEHHUs BEIIECTBA, MPUHLHII CYNEPHO3ULIUN IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsina, 3akoH Oma JUId yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs DJHEPruM, IIpU D3TOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCHIBaTh €ro MaTeMaTH4YeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalul IPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIIBIATh
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX
iaroB ¢ omnopo Ha |—2 W3y4eHHBIX CBOWCTBA (PU3MYECKHUX SIBJICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2-3 JEUCTBUA, MCIOJIb3YysS 3aKOHBI U
dbopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAN3a
YCIIOBHS 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble g €€ pelIeHUs, NPOBOAUTH pacu€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaUeHUEe (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU,
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MPU HOMOLIU
(U3NYECKUX METO/OB, MCIONb3Yysl ONUCAHUE HCCIIEIOBAHUS, BbLACIATH
IIPOBEPSIEMOE  IPEAINOJIOKEHNE, OLICHUBATh IPABHIIBHOCTH IOpsAJKa
IIPOBEICHUSI HCCIIEJOBAHUS, 1€JIaTh BEIBOJBL;

NPOBOJUTh OMBITHI 1O HAOMIOAECHHIO (U3UYECKUX SABJICHUM WIIU
(u3NYECKNX CBOWCTB TN (KalWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TemrepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U
HarpeBaHusl MpPU M3JIYUYCHUH OT I1IBETa H3Iydaromieil (MmOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs] BOJBI OT TEMIEpPaTyphbl KUJIKOCTH U
IUIOAA €€ IIOBEPXHOCTH, OJIEKTpH3alus Tel W B3aUMOJACHCTBUE
NEKTPUYECKUX  3apsioB, B3aUMOJEHCTBHE IOCTOSSHHBIX MAarHUTOB,



BU3yaJU3alllsl MArHUTHBIX TIOJE€H TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa DJIEKTPOJABHUTIATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
MIpOBEPsIeMbIC TPEANOI0KEHNS, COOUPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATH XOJ OIBITAa U (POPMYITUPOBATH BHIBO/IHI;
BBIMOJIHATE ~ NPSMBIE  W3MEPEHUS  TEMIEPaTypbl, OTHOCUTEIbHOMU
BJIIAKHOCTHM BO3/lyXa, CHJIBl TOKa, HAMNPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3UUYECKUX BEIMYHH, CPAaBHHUBATH
PE3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHON ITOTPEITHOCTH,
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JIpYyrol C  UCIOJb30BAaHMEM TNPSMBIX HU3MEpPEeHUM  (3aBUCHMOCTH
COIPOTHUBIICHUSI TPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXA IOIEPEYHOIO
CEUYEHHS U YAECIBbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UIYLIET0 4Yepe3 NPOBOAHUK, OT HANpPSHKEHHWS Ha IMPOBOJHUKE,
HCCIICIOBAHUE TMOCJIEAOBATEIBHOTO W  MApPAJICIBHOTO COEAUHEHUU
MIPOBOJAHUKOB): TUIAHHUPOBATh MCCICAOBAaHUE, COOMpAaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUS, CIEAys MNPEIJI0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOaull U Tpadukos,
JleJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

MPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BeIWuuH (yAcibHas
TEIUIOEMKOCTh ~ BELIECTBa, COMPOTUBIECHUE TMPOBOAHUKA, padoTa u
MOIITHOCTh JJICKTPUYECKOTO0 TOKA): IJIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEys MPEIJIOKEHHON WMHCTPYKIUU, U
BBIUHCIISITH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKH 0€30MaCHOCTH TIPH paboTe C JT1abopaToOpHBIM
o0opy10BaHUEM;

XapaKTepru30BaTh IMPUHIMIBI  JCHUCTBUS HM3YYEHHBIX TNIPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa UX oOmnucaHusi (B TOM YHCIIE:
CUCTEeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CYETYUK DIICKTPUUECKON HHEPruu, 3JIEKTPOOCBETUTEIHHBIE
pUOOPHI, HarpeBaTeIbHBIC JICKTPONPUOOPHI (IIPUMEPHI), IISKTPUIECCKUE
MPEIOXPAHUTENH, FIEKTPOMATrHUT, 3JIEKTPOABUTATENIh TIOCTOSHHOTO TOKA),
UCIIONB3YsI 3HAHUSA O CBOMCTBaX (PU3UUECKUX SIBJICHUNW M HEOOXOJIUMBbIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIIbHBIC
npubopsl MO CXeMaM M CXEMaTUYHbIM pPUCYHKaM  (KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABHUIaTEb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJICKTPUUYECKUX



Iernel ¢ MoCaeq0BaTeIbHBIM U MapajUIeIbHBIM COSMHEHUEM DJIEMEHTOB,
pasznuyas ycIoBHbIE 0003HAYEHUS SIEMEHTOB AJIEKTPUUECKUX IIETeH;
NPUBOANTh  TNPUMEpPHl  (HAXOmuUTh  HWH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO0 HCIOIb30BaHUS (DU3MYECKUX 3HAHUW B ITOBCEIHEBHOU
KU3HH I oOecriedeHusi 0€30MacHOCTH MpU 0OpallieHuu ¢ mpudopamMu u
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOITIOIACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (GU3MUECKOTO COJEpKaHHUS B
NuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH H MyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIJACISTH  HH(POPMAIMIO, KOTOpas
SBIISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJOCTOBEPHOM;
MCIIOJIH30BATh MPU BBITIOJHEHUN YUEOHBIX 3aJaHUI HayYHO--TIOMYJISIPHYIO
auTepatypy (GU3MYECKOTO  CONEp)KaHWS, CIPaBOYHBIC MaTepUabl,
pecypchl cetu MIHTEpHET, BiIafeTh MpuéMaMi KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
o000mass uHOpMaLMI0 U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
comepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATH PE3yIbTaThI
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON NESITENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHHHBIA anmapar Kypca (QU3UKH,
COMPOBOXKIATh BBICTYIUICHHE MTPE3CHTAIINCH;

NPU  BBHINIOJHEHWH YYEOHBIX TIPOEKTOB M HCCICIOBAHUN (PH3NICCKUX
MPOIIECCOB pacHpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IJIaHa JNEUCTBUM U
KOPPEKTUPOBAaTh €r0, aJCKBATHO OIICHWBATh COOCTBCHHBIA BKJIaa B
NeATEILHOCTh TPYMITBI, BEICTPAMBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonty oOydenns B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 06a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCSI YMEHHUN

UCIIOJIb30BaTh MOHATUA: CHUCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO JABWKEHHS, Jedopmarius
(ympyrasi, IjiacTuueckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, SJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJjia AJE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUS U TMOIJIOIEeHUs, alibda-, 6eTa- U raMmma-u3ydeHus,
W30TOIBI, i/IEpHAsi DHEPTEeTHKA;



pasznuyaTh SIBICHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBH)KCHUE, PABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHE, CBOOOJHOE
naJieHue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBIJKEHUE, KOJIeOATEIbHOE NBI)KEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHue 0eIoro cBeTa B
CIEKTp M CJOXXEHHUE CHEKTPaJIbHBIX I[BETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs] PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWUYATOTO CIEKTpa
W3ITYYCHHS ) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBJICHHE W3YYEHHBIX (U3MYECKUX  SBIICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHHUS B TPHUPOJIE:
MIPWJIMBBI ¥ OTJIMBBI, IBIDKeHUE T1aHeT COJIHEYHON CHCTEMBI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMIIETpSICEHUEe, CEHCMUYECKHe BOJHBI, I[yHaMH, 5XO0, I[BETa Te,
ONTHYECKHUE SBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE IEWCTBHE BUIAMMOTO,
yIbTPadrOIECTOBOIO W PEHTTEHOBCKOIO M3JIYyUYECHHUH, €CTECTBEHHBIM
PaauOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, PaJMOAKTHUBHOE H3JIy4YeHUE
NPUPOTHBIX MHUHEPAJIOB, JIEHCTBUE PAJIMOAKTUBHBIX W3JIy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MpU STOM NEPEBOJAUTH MPAKTHUUECKYIO 3ajady B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (TIpPU3HAKW) (DU3UUECKHUX
SIBIICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
bu3ndecKkue BENMWYWHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTH Tella TMpHU
HEPaBHOMEPHOM JBM)KCHHH, YCKOPCHHE, TEPEMEICHUE, IyTh, YIJIOBas
CKOpOCTb, CHUJIa TPEHHS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHUJIbI,
MeXaHHueckas pabdoTa M MOIIHOCTb, MOTEHLIMAIbHAS JHEPIrUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHASI DHEPrUsl CHKATOU
NPY>KUHBI, KUHETHYECKash SHEpPrus, IOoJIHAg MeEXaHU4ecKass SHeprus,
MEepPUOJl M 9acTOTa KoyeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMJICHUS CPE/bl), MMPU ONMHCAHUU
MPaBUJIBHO TPaKTOBaTh (PM3MYECKUH CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUA W €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PH3WUYECKYIO BEIMYHHY C APYTHUMH BEIUYHMHAMH,
CTPOUTH TpaPUKN U3YUECHHBIX 3aBUCIMOCTEH (PHU3NYECKUX BEITMYHH,
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHMS,



OPUHLUI CYNEpPHNO3UIUN CHJI, TPUHLIUI OTHOCUTeNbHOCTH [anumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsS0BOTO0 M MAaCCOBOTO YHCEI
NpHU SIEPHBIX PEaKUUsIX, IPU STOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa U 3aIMCBIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3WYECKUE TPOIECCHl U CBOWMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYMHHO--CJIEICTBEHHbBIE  CBSI3M, CTPOUTh OObBSICHEHUEe u3 2-3
JOTHYECKHUX ILIaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemiatb pacu€THhle 3ahaud (omuparolMecs Ha cucteMy u3  2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (pU3HUECKHE
BEJMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 33Jayd 3alHChIBaTh KPaTKOE
YCIIOBUE, BBIABIATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PEIIEHUs, TPOBOJUTH PACUEThI U
OLICHMBATh PEAJIUCTUYHOCTh MOJYUYEHHOTO 3HA4YECHUA (PU3NYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PpEIINTh MPU TOMOIIU
bu3MYEeCKUX METOJOB, MCIOJIb3ys OMHCAHUE HCCIEIOBAaHUSA, BBIICISATH
IpOBEPSEMOE MPEINOJIOKEHNE, OICHUBaTh MPaBUJIBHOCTh MOPSAJIKA
NPOBEJICHUS  HMCCIIEIOBAHMS, JeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH 1 OTBITOB,;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
¢u3nuecKux CBOWMCTB Ten (M3yuyeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUS SHEPruH, 3aBUCHUMOCTh NepuoAa KoJeOaHWW MTPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIEOaHUH, TPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB HW300paKeHHsI mpeaMeTa B coOuparomen
JUH3e, HAOJIOJIEHWE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYCHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUs, ONHUCBIBATb XOA OMNbBITA U €ro  pe3yJbTaThl,
bopMyIIUpOBaTH BHIBOJIHI;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeesiss
CpelHee 3HAa4YeHUE U3MepseMOol BeNHYUHbl ((DOKYCHOE pacCTOSHHE
coOuparolmeil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(U3MepUTENHHOTO TPUOOpa);

MPOBOJIUTh KCCIIEIOBAHUWE 3aBUCUMOCTEH (U3UYECKHX BEIMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEpPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayalbHON CKOPOCTH, NEPUOAA
KOJIEOaHUII MAaTeMaTHYeCKOr0 MAasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPa)KE€HUs CBETa OT yIUIa MaJeHUs U yIJla MpeIoMJICHUs OT yria
NaJeHUs): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTENIbHO COOMpaTh
YCTaHOBKY, (UKCUPOBaTh pe3yNbTaThbl MOJYYEHHOM  3aBHCHUMOCTH
¢bu3MYeCcKUX BEJIMYMH B BUJE TaOMUIl M rpadUKoOB, JIeJaTh BBIBOJLI IO
pe3yibTaTaM UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHbIE H3MepeHus (U3NYECKUX BEJIMYUH (CperHss
CKOPOCTb M YCKOPEHHE Tella IIpU PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO Maj€HUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHMsI CKOJIbKEHMsI, MEXaHHueckas paboTa M MOLIHOCTb, 4acToTa H
nepuoj; KojeOaHMH MaTeMaTUYecKoro W MPYKMHHOTO MAasTHHUKOB,
ONTHYECKass CHjJIa CcoOuparomeil JIMH3bI, PAJUOAKTUBHBIN  (HOH):
IJIAaHUPOBATh M3MEPEHUsA, COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITNOJIHATh U3MEPEHUS, CIENysl NPEII0KEHHON MUHCTPYKIMH, BBIYUCIATH
3HAYEHNE BEJIMYMHBI U aHAJU3UPOBATH MTOJYYEHHBIE PE3YJIbTAThI C YYETOM
3aJIaHHOM NOTPEIIHOCTU U3MEPEHUI;

cOOJII01aTh MpaBUiia TEXHUKU 0€30MIaCHOCTH MpHU padoTe ¢ 1abopaTopHbIM
000py/10BaHUEM;

pa3iuyaTh OCHOBHBIE NPU3HAKUM M3YUYEHHBIX (PU3NYECKHX MOJIENIEH:
MaTepuanbHasi TOYKa, aOCOIIOTHO TBEPAOE TEJI0, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJEelb aroMa, HYKJIOHHas
MOJIEJIb AaTOMHOTIO S/APa;

XapaKTepU30BaTh MNPUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM YHCIHE:
CHOUIOMETp, NAaTYMKU TOJOKEHHS, DPACCTOSAHUS W YCKOPEHUs, paKera,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETP, Kamepa BuibCoHa), HCHONB3YyS 3HAHHUS O
CBOMCTBax (PU3NYECKHX SBJIECHUA U  HEOOXOOUMBbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU PELICHUU Y4YeOHO--MPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBI JUIS
HOCTPOEHHUS N300paKEHUM B IJIOCKOM 3€pKajie U cOOMparoulei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOpMaLUI0O O  IpUMeEpax)
MPaKTUYECKOIO0 HCMOJIb30BaHUS (PU3MYECKMX 3HAHUW B IOBCEAHEBHOM
XKU3HU I oOecrniedeHus: 0€30MacHOCTU MpU 0OpalieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsSI 3/10pOBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOIO MTOBEJEHUS B OKPYKAIOIIEH Cpele;



OCYIIECTBJIATh TMOUCK wHhoOpManuu (U3AUECKOTO COJEpKaHHUS B
HNHuTepHeTe, caMoCTOATENBHO (POPMYJIMPYsI MOUCKOBBINA 3alpoc, HAXOAUTh
MyTH ONPEAEIICHUS TOCTOBEPHOCTU MOIYYEHHON MH(POPMALIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U JIONOJHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIIIOJHEHUU YU€OHBIX 3a/laHuil HAyYHO--TIOMYJIIPHYIO
aUTEPATypy  (U3MUECKOrO0  COJEp>KaHMs, CHPaBOYHBIE MaTepHalbl,
pecypchl cet HTEpHeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(popMauu M3 HECKOJbKHX MCTOYHUKOB (PU3UYECKOrO COJEpIKaHMS,
yOJIMYHO NPEICTABIATh PE3YIbTaThl IPOEKTHOM MM HCCIIEA0BATEIbCKON
NEATEIbHOCTH, TMPH 3TOM TPAMOTHO  HCIIONb30BaTh  HM3yYECHHBIN
NOHATUMHBIN ammapaT H3y4aeMoro pasfena (pU3HKd U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalMeldl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpPUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgpossbie)
Konrpoabubie | IIpakTuyeckue
n/n MpPOorpaMmMbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl
Pa3nea 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOLIEr0 MUpa
bu6mmorexa [IOK
11 o - 2
M3Ma - Hayka O npHpole https://m.edso0.ru/7f416194
bubmmoreka [JOK
1.2 o 2 1
HISHHACCINE BEITHHAL https://m.edso00.ru/7f416194
bu6nmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METO/1 MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paznea 2. [lepBoHauyanbHble CBeJeHHS O CTPOEHHUH BelllecTBA
bu6nmoreka [IOK
2.1 C 1
TPOCIHE BetlecTra https://m.edso00.ru/7f416194
29 JIBUKEeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmorexa [IOK
’ BellleCTBa https://m.edso0.ru/7f416194
bu6nuoreka [JOK
2.3 A 2
rperaTHble COCTOSIHUSI BELIECTBA httos://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. J/IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6nmoreka [IOK
3.1 M 3
CXAMITCCIOT ABIDRERHC https://m.edso00.ru/7f416194



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

bubmuoreka [JOK

32 Hueprut, Macca, MI0THOCTS 4 L https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bujer cun 14 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, (KHAKOCTE U ra3oB
41 [aBnenue. [lepenaya naBneHus: TBEpAbIMU 3 bubmuorexa [JOK
' TeJIaMH, )KUJIKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
JlaBneHie XHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
43 ATMOChEPHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaboTa u MOIIHOCTDB. JHEprus
bu6mmorexa [IOK
A P 1
> a60Ta 1 MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
2 I1 1
> POCTHIC MEXATHIMET > https://m.edso00.ru/7f416194
bu6nmoreka [IOK
5.3 M 4 1
CHAHITICCRAT SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Kontpoabubie | IlpakTuueckue (nupp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. TemioBble AiBJIEHUA
bubmuorexa [JOK
1.1 i 7
(CTpoeHHe H CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
1.2 T 21 1 5
SIJIOBBIC HIPOECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DuekTpryeckue 1 MATHUTHbIE SIBJICHUSA
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea ; 1 bu6mmorexa [IOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBII ANEKTPUIECKUIN TOK 20 1 7 bubmmorexa LTOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 M 6 1 15
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 C) 4
FICKTPOMATHHITHA HHAYKINA https://m.edsoo.ru/7f4181ce
Hroro o pasueny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5



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

9 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeM mudposBbie
Ne ni/m P Kontpoabubie | IlpakTuueckue (nupp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3gen 1. Mexanunueckue siBJIeHHUA
MexaHn4yeckoe IBHKEHUE U CTIOCOOBI €ro bubnmoreka [JOK
1.1 10 1
OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SaHMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro o pasnemny 40
Pa3zgen 2. Mexann4deckue K0Je0aHUA M BOJIHBI
2.1 Mexannueckue KoneOaHus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M .3 8 1 3
CXAHHICCKHE BOIHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pa3znen 3. DiieKTpOMArHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE TOJe U 6 2 bubnuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pazgea 4.

CgeToBbI€C ABJIEHUA



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

4.1 3aKOHBI pacpOCTPaHEHUS CBETa 6 2 bubmmorera [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 htts://m.edsoo.ru/7fA1a4a6
bu6mmorekxa [IOK
4.3 PazniosxeHne 6e1oro cBeTa B CIIEKTP 3 2 htts://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 15
Pa3pnen 5. KBanToBbI€ SIBJIEHUS
bu6mmorexa [IOK
1 151 4 1
5 CITyCKaHHE U TOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2 1
> CTpoetiiie aTOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
5.3 A 7 1
JICPHPIC peaidiiit https://m edso0.ru/7f41a4a6
Hroro no pazueny 17
Pa3nea 6. [loBTopuTtebH0-00001a101M I MOYJIb
6.1 [ToBTOpeHnue u 06001IeHNE COAePKAHUSL 9 5 bubnmoreka [JOK
' Kypca (husuky 3a 7-9 Kiacce https://m.edso00.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Kontposabubie | IlpakTHyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypen
1 ®u3uka — HayKa O IPUPOJE. 1
SIBnenust npupoasl
2 duznyuecKue IBICHUS 1
3 Ou3nyecKue BeJIMYMHBI U UX 1
U3MepeHue
Ypok-uccienoanue "N3mepenue
4 TEMIIEPATYPHI IPU TIOMOIIN 1 1
KHUJIKOCTHOTO TEPMOMETPA U TaTIUKA
TEMIEPATYPHI"
MeTo/1bI HAy9HOTO TIO3HAHHUS.
) Onucanue GpU3NUECKUX SBICHUH C 1 bubmorexa LIOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIEeH
VYpoxk-uccnenosanue "[Ipoepka
6 TUMOTE3bI: JaTBbHOCTD MOJNETA MIAPHKA, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbliie, YeM OOoJIbIIe BHICOTA MMycKa"
Crtpoenue BemiecTBa. OMBITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE 1 Bubmaorexa ITOK
p https://m.edsoo.ru/ff09fe0a
CTpOECHHE BEIlleCTBa
bu6nmoreka [IOK
8 JIBMDKEHHE YaCTHUII BEIICCTBA 1
https://m.edsoo.ru/ff0a013e



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

Ypoxk-uccienoanue «ONbITHI 11O

9 HaOJI0ICHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Boabl. O000IIIEHHE IO pa3aeTy bu6mmoreka [{JOK
«IlepBoHayYalIbHBIE CBEJICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHu4ecKkoe JBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6nuoreka [IOK
13 CKopocts. EAMHHLEL ciopoct https://m.edsoo.ru/ff0a079c
14 PacueT nyTu 1 BpeMEeHU IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. Macca — mepa bubnmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [ImoTHOCTH BemecTBa. PacyeT macchl bubmuorexa [JOK
1 00beMa Telia Mo €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeaeneHne
TJIOTHOCTHU TBEPJIOTO TEIIa
18 Pemenue 3agau mo teme "I1oTHOCTH bubmuorexa [JOK
Bemecrna” https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHKA
19 B3aumojeiicTeus ten. Cuia
ynpyrocti. 3akoH ['yka
20 JlabopaTtopHast pabota «3yuenue

3aBHUCHMOCTHU PACTAXKCHUA
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(nedopmarnyn) mpy>KUHBI OT
MPUIIOKESHHOM CHIIBD»

21 [[“IBnenue Tsrorenus. Cuiia TSKECTU
CBs13b MEXy CUJION TSKECTH U

22 Maccoii tena. Bec Tena. Pemenne bubmorexa LHOK

e ) | https://m.edsoo.ru/ff0al778
3a1a4 o Teme "Cua TsKecTu

23 Cuia TsSKeCTH Ha APYTUX IJIaHeTax. bubnmnorexka [JOK
DU3NYECKUE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

butmmoreka [IOK

24 N3mepenue cun. Junamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK

25 Bec Tena. HeecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAPaBJICHHBIX
26 10 OJHOM IPSIMOK bubmorexa HOK
ATO TP ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIAS CUIT

97 Pemenne 3agad o Teme
"PaBHoneicTByIOMAs cui'”

28 Cuia TpeHus u e€ Buapl. TpeHue B bubnuorexa [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «/3yuenue
3aBUCUMOCTH CHJIbI TPEHUS

29 CKOJILKCHUS OT CHJIbI IABJICHUS 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMpPUKaCAIOITUXCS
IMOBEPXHOCTEI

30 Pemenue 3agau Ha onpeneseHne
PaBHOJAECHCTBYIOUIEN CHJIIbI

31 Pemenue 3agau mo remam: «Bec bubmmorexa [JOK

Tenay, «[ padpuaeckoe n3oopakeHue

https://m.edsoo.ru/ff0alde0
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cumy, «Cunely, «PaBHOACHCTBYIOLIAS
CHII»

Konrtponsnas pabota mo Temam:
«MexaHn4eckoe ABIKECHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padnueckoe U300pakeHHUE CHI»,
«Cunbny
33 Hasnenune. CiocoObl yMEHBIIEHUS U bubmuorexa [JOK
YBEIIMUCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnwue raza. 3aBUCUMOCTb
34 JIaBJIEHUA ra3a oT 00béMa bubnnotexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiaeHus TBEPIABIMHA
35 TeHI;MI/I mj KOCTSMH U f:SaMI/I bubnnorexa LIOK
> KA ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
36 JlaBlieHne B )KUIKOCTH U Ta3e, bu6nunoreka [IOK
BBEI3BAHHOE JICUCTBHUEM CHJIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «JlaBinenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bu6nmmorexa [IOK
38 CooO0maromumecs cocyabl
HHatom yA https://m.edsoo.ru/ff0a2970
39 I'mpapaBiaudeckui mpecc bubmorexa LOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHeBoin
JKUIKOCTHBIM Hacoc
41 ATmocdepa 3eMan ¥ IPUIUHBL € bubnumoreka [IOK
CYLLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. AtmochepHoe bubmmorexa [IOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOTO TaBICHHS.

bubmmorexa [JOK

43
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 JIABJIEHUS OT BEICOTEI HAJl YPOBHEM bubmorexa LOK
P https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-aneponn. AtmochepHoe bubnmnorexka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo teme "
ATmocdepHoe naBienue"
JewcTBue KUAKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa [JOK
A 124 ' https://m.edso0.ru/ff0a3276
pXHUMeI0Ba CHJIa
JlabopaTtopHas pabota «OrnpeaeneHne
48 BBITAJIKUBAIOIIEH CHUTBI, bubmuorexa [JOK
JEHUCTBYIOILLEH Ha TEJIO0, TOrPyKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUIKOCTbY
JlaGopaTopHast paboTa 1o Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca bu6mmoreka [IOK
Tesa B BOZIE OT 00BhEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B JKHUJKOCTh YaCTH TeJa»
bu6nmmorexa [IOK
50 [TnaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KoHcTpynpoBanue apeoMeTpa Win
KOHCTPYHPOBAHHE JIOJAKU U
onpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amad no temaM: «llmaBanue bu6nuoreka [IOK
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cynoB. Bo3ayxoriaBanuey,
«/laBneHune TBepABIX TN, KUAKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabota o teme

53 «/laBnenune TBepABIX TEN, JKUAKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexanurieckas padora https://m.edsoo.ru/ff0a3f82

bu6nuoreka [IOK

55 MormHocTs. EARHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAaeMOM Npu 1
noabEMe 1o jJectHuue"

57 IIpocTsie MexaHu3MBI. Phryar.

PaBHOBecue cuil Ha pbryare
Pergaru B TexHuKe, OBITY ¥ TIPUPOJIE.

58 JlaGopatopHas pabota 05 bubmmoteka [IOK
«HccnenoBanue ycioBUM paBHOBECUS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3aga4 1o teme «Y clIOBuUsA bu6mmorexa [IOK
PaBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neincTeust
MexaHu3Ma. Jlabopatopnas pabora

60 . 0.5
«3mepenue KII/] HakinoHHOM
TIJIOCKOCTH

61 Pemenne 3agad mo treme "Pabora, bu6mmoreka [IOK
mortHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 MexaHudeckasi SHeprusl. bubnmnorexka [HOK
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Kunernueckas n INOTCHIHMAaJIbHAasA
OHEPIrusa

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bu6nmoreka [IOK
https://m.edso0.ru/ff0a4360

64

Y PpOK-3KCIIEPUMEHT IO TEME
"OKcrepruMeHTaIbHOE ONpECIEHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUAJIBLHON YHEPTUU MPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
miockocty"

65

Kontponbnas padoTa 1o Teme
«PaboTa 1 MOIITHOCTh. DHEPTUS

66

Pesepsublit ypok. Paborta ¢ Tekctamu
no teMe "MexaHudeckoe aBIkeHue"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHelit ypok. Pabota ¢ Tekctamu
o teme "JlaBineHue TBEPBIX T,
SKUIKOCTEH U ra3oB"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Pesepsubrit ypok. Paborta ¢ Tekctamu
o teMe "Pabora. MOIIHOCTS.
Ouneprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12
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8 KUIIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourtposbubie | Ilpakruyeckue
n/n Beero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
1 KUHETUYECKOU TEOPUH U UX OILITHBIE 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Moaenu TBEPIOTO, JKUIAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO,
4 YKUKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BeIleCTBa HA OCHOBE ITOJIOKEHHH
MOJIEKYJISIPHO-KMHETHUECKON TEOpUH
butmmoreka [JOK
5 Kpucrammmueckue 1 aMmopdHEBIE Tena 1
P Pe https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TermmoBoe paciInpeHne U CKaTHE 1 bubnmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnmnorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5¢c60
10 Buasl Tenonepenaun 1 bu6nuoreka [JOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a6412

VYpoxk-koupepennus "[Ipaktnyueckoe
HMCIOJb30BAHHUE TEIIIIOBBIX CBOMCTB

bu6nmoreka [IOK

11
BEIIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KomuuaecTBo TemnoTel. Y nenbHas bubnuorexa [JOK
TEIIOEMKOCTD https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bu6mmoteka [IOK
Temoo0OMeH ¥ TEIMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccnenoBanue sSBICHUS bubnuorexa [JOK
TETI000MEHa NpU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeit BOAbI"
PacuyeT konnuecTBa TEILIOTHI,

15 He0OXO0IMMOT0 JIJIsl HArpeBaHUS Teja
Y BBIJIETISIEMOTO UM IIPH OXJIAXKICHUU

16 JlaGopatopHas pabora "OnpezneneHue bubnmnorexa [JOK
yIEeIbHON TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJIbHas TEIIoTa bu6muoteka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHNE

18 KPUCTAJUIMYECKUX TeJI. Y IeabHas bubnnorexa LIOK

p ’ https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaGopatopHas pabora "OnpezneneHue bubnunoreka IIOK
YAEJIbHOW TEIJIOTHI MIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHIEHCALUSL. bubnunoreka IIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y aenpHas temiora bu6mmorexa [IOK
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napooOpazoBaHus M KOHICHCAIIHH.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS
0T aTMOC(EPHOTO JTaBJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlaboparopHas
pabora "OmnpeneneHue
OTHOCUTEJIBLHOM BJIAXKHOCTH BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha OIIpCACIICHUC
BJIA)KHOCTH BO3aYyXa

24

[TpuHIMITEI paOOTHI TEIIOBBIX
neuratesneit. [laposas TypOuna.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KIII TermoBoro nBuratess.
TertoBble IBUTATENM U 3aIIATA
OKpY>Karolei cpeabl

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXPAHCHUS U ITPEBPAILLICHUA
OHCPIuMr B TCIJIOBBIX ITPOLIECCAX

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
no TeMme "TeroBrIe SIBIICHHUS.
M3menenune arperaTHbIX COCTOSTHUI
BelecTna"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota o teme
"Temnossle aBieHusd. M3MeHeHue
arperaTHbIX COCTOSIHUI BerecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnexktpusanus tei. [[Ba poaa
3JIEKTPUUYECKUX 3aPsI0B

30

VYpok-uccienoBanue "DnekTpuzanus
TeJ UHAYKLUEN U IIPH
CONPUKOCHOBEHUU"
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B3anmonencTere 3apsyKeHHBIX TEll.

butmmoreka [{JOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 Hanpsi>keHHOCTB 3JIEKTPUYECKOTO bubmuoreka [IOK
noss. [IpuHuun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTOJIEH
Hocwurenu snekTpuueckux 3apsaoB.
33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha IpUMEHEHHE bubnmnorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €r0
36 CylIecTBOBaHus. MIcTOUHUKHA Bubmaorexa ITOK
y ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUIECKOTO TOKA
37 JleHCcTBUS SIIEKTPUICCKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienosanue "JleiictBue
38 3JIEKTPUYECKOTO MOJISI HA MPOBOIHUKHU 1
U TADTIEKTPUKH"
39 DNEeKTpUYECKUH TOK B METAIUIAX, bubnnorexa HOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora
" bubmmoreka LIOK
41 W3mepenue u perynupoBaHUe CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DneKTpuuecKoe HalpsKEHHE.
Boast™merp. JIabopaTopHas pabota

bu6mmorexa [IOK

42 05
"U3mepenue u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus "
43 CornpoTuBiieHre NPOBOAHUKA. bubmuorexa [JOK
VY nenbHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHUMOCTh
44 3JEKTPUYECKOTO CONPOTUBIIECHNUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €r0 JIJIMHBI, TIJIOIIAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CEYeHUs U MaTepuraia”
3aBUCUMOCTh CHJIbI TOKA OT
45 HanpsokeHns. 3axkoH Oma 1i1g yyacTka bubmorexa LOK
P ’ Y https://m.edsoo.ru/ff0aa44a
Lenu
JlaGopaTopHast pabota
"UccnenoBanne 3aBUCUMOCTH CUJIBI
46 TOKa, UAYILEr0 Yepe3 PE3UCTOp, OT 1 bubmmorexa LOK
> B pes p P: https://m.edsoo.ru/ff0aa04e
COTPOTUBIIEHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBatenbHOE U TApAILIEIBHOE
COEJIMHEHUS TIPOBOJIHUKOB
JlaGopatopHas pabora "IIpoBepka
48 MpaBUJjIa CIOKEHUS HAMIPSKEHUN TTPU 1 bubnuorexa [JOK
MOCJIEAOBATENILHOM COEUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHnas padota "IIpoBepka
49 MpaBUJIa JJIsI CUIIbI TOKA IIpU 1 bubnmnoreka [JOK

napajijieIbHOM CO€AMHEHUN
pe3ucTopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3agau Ha npuMeHEHUE

bu6nunoreka [IOK

50 3akoHa OMa U1 pas3IndHoro
UL P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnuotexa [JOK
Toka. 3akoH Jlxoyinsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopartopHag padora "Onpenenenue
52 a60TF;1 u Ilz/IOH_[I-II)OCTI/I 3IIEK pI/I‘IeCKOFO bubnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYeCcKUe LENU U IOTPEOUTEIN
53 3IIEK TpI/IquKOﬁ JSHEPIUU B 6II)31T bubnnorexa LIOK
P p ¥ https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
54 3apsKEeHHBIE TEna U UX bubmorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumozeiicTrs. [TocTOSTHHBIN
3JEKTPUYECKUNA TOK"
KonTponbhas pabora o teme
"DIeKTpUYECKHUE 3aPSAIbL.
55 3a H)KeII—)IHLIe Tea I/IpI/IX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoaercTBus. [10CTOTHHBIN
ANIEKTPUYECKHUM TOK"
56 ITocTossHHEIE MAarHUTEI, X
B3aUMOJIEHCTBUE
57 VYpok-uccnenosanue "N3yuenue bubmuorexa [JOK
OJIEW ITOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1101e
bu6nuoreka [IOK
58 3eMiIH U €r0 3HaUEeHUE I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MaruuTtHoe 1osie
JIEKTPUUECKOr0 Toka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bu6nunoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMmeHeHHe IIEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"W3yueHne neicTBUsI MAarHUTHOTO
T0JIs1 Ha TIPOBOJAHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

DIIEKTpOABUTATENb IOCTOSIHHOTO
Toka. Mcronb3zoBanue
3JIEKTPOJBUTATENECH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHCTpynpoBaHHE U U3YUEHHE
paboTHI DIEKTPOABUTATENS "

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbitel @apazes. 3aKoH
3JIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuio Jlenna

63

Onektporeneparop. CrocoObl

MIOJIyYEHUS IIEKTPUIECKON IHEPTUN.

DIIEKTPOCTAHIIMU Ha
BO306HOBHH€MBIX HUCTOYHHKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DJIEKTpUYECKUE U
MAarHuTHbBIE IBICHUS"

65

Konrtponsnas pabota o teme
"DNeKTpuiecKrue U MarHUTHbIE
siBIeHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ach14



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

66 PesepBHblil ypok. Pabota ¢ Tekctamu 1 bubmmoteka [IOK
no Teme "TertoBrle SBIeHHUS" https://m.edsoo.ru/ffOacc5e
PesepBHslit ypok. Pabota ¢ Tekctamu

67 no teme "TlocTosTHHBIH 1 bubmorexa [JOK

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

3JIEKTPUYECKHUIN TOK

68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
no Teme "MarauTHeIe ABjIeHHAS"

OBIIEE KOJIMYECTBO YACOB I1O
- 68 145

[NTPOTPAMME
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9 KIIACC

KouuvecTBO yacoB JIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontposbubie | IMpakTuuyeckue
n/n Beero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTbI
pecypchl

1 MexaHu4uecKkoe OBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIILHOCTD 1 bubmuoreka [JOK
MEXAHNYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6nmoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE

4 nBwkeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTh

5 [IpssMonrHETHOE paBHOYCKOPEHHOE 1 bu6nmoreka [JOK
JBJKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSIMOTUHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHHSI. 1
['paduk ckopoctu
JlabopaTtopHnas padoTta "OnpeneneHue

7 YCKOPEHUS Teja IpH 1 1 bu6nunoreka [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH MII0CKOCTH"

8 CBobOonHoe nageHue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMKEHUE TIO 1 bubnuorexa LIOK

okpykHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JIuneliHas u yriioBas

CKOPOCTH
10 LleHTpOCTPEMUTENBHOE YCKOPCHHE
11 [Tepssiit 3akoH HetoToHna. BekTop bubnuorexa LIOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. bu6nmoreka [JOK
PaBHOelicTBYIOIIAS cuta https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HeroToHa. bu6nmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npyUMEHEHHE bubmuorexa [JOK
3aKoHOB HproTOHa https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctu. 3ot Iyia https://m.edsoc])_.[ ru/ff0aeca?
16 Pemenue 3agau no reme «Cuna
YOPYTOCTH
17 JlaboparopHnas pabota «OnpeneneHue bu6nuoreka [IOK
JKECTKOCTH IPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6nmoreka [JOK
18 Ca Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuia bu6muoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabota "Omnpenenenue bu6nmnoreka [JOK
KO3 (UIIMEeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ffOaf8be
Penrenue 3agad mo treMe "3aKOHBI
21 Hprotona. Cuna ynpyroctu. Cuna Bubnmorexa [IOK
| https://m.edsoo.ru/ff0afb8e
TpPECHHS
22 Cwita TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK



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

TATOTEHUS. Y CKOpeHUE CBOOOIHOTO
naJIcHUs

https://m.edsoo.ru/ff0af044

Ypok-koHdpepenuus "/[Bmkenue ten

23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTPa
(Conueunas cucrema). ['anaktuxu"
Pemenne 3agau no teme "Cuna
24 TSOKECTH Y 3aKOH BCEMHUPHOTO bubmmorera [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

25 IIepBast kocmMu4eckas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepuaabHOU TOUKU.

26 AGComoTHO TBEPAOE TEINO. bu6nmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OCBIO BPAILIEHHUS

27 MowmenTt cuinbl. LleHTp TsxecTH

28 Pemenue 3anau no reme "MomeHT but6mmorexa [IOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOILHOU pabOTE MO

29 Teme "MexaHnyecKoe IBUKEHUE bubmmorexa LOK

. ,,H ’ https://m.eds00.ru/ffob0408
B3anmopetictBue Ten
KonrponbHas padora o Teme
30 "MexaHU4YeCcKOoe JBHKEHUE bubmmorera [IOK
N ! | ' https://m.edsoo.ru/ffob06ec
B3anmoperictue Ten
Nmnynbe Tena. MMnynsc cuiibl. 3aK0oH
31 COXpaHCHUS UMITYJIbCa. YIIPYToe U Bubmmorera [IOK
P YIbea. JTPY https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
32 Pemenue 3aga4d nmo reme "3akoH bubmuorexa [JOK

COXpaHEeHUs uMmItyiabca'

https://m.edsoo.ru/ffOb096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Ypok-koupepenuus "PeaktuBHoe

33 JBUJKEHUE B IPUPOJIE U TEXHUKE"
bubmuorexa [IOK
34 Mexannueckast paboTa ¥ MOIIHOCTh httos://m.edsoo.ru/Ff0b0a8A
35 PaboTa crItbl TSOKECTH, CHITBI bubmuorexa [IOK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota «OmnpeneneHue
36 paboTBI CHIIBI TPEHHUSI TIPH
PaBHOMEPHOM JIBHXKEHHUH TeJa 10
TOPU30HTAIIBHOM MTOBEPXHOCTH
37 CBs13b DHEPrUM U PabOTHI.
[ToTeHumanpHas SHEPTHS
38 Kunernueckas s3neprus. Teopema o bu6mmorexa [IOK
KMHETUYECKON IHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHnas pabora «3yuenue bubmuorexa [JOK
3aKOHA COXPAHECHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBMIKEHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bu6muoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTH4YeCcKuii U Npy>;KUHHBIN
MasITHUKH
Ypok-uccnenoBanue «3aBUCUMOCTD
. bu6mmoreka [IOK
44 nepuo/ia KojiebaHuM OT KECTKOCTH

IIPY’KUHBI U MacChl rpy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoJeOaHHsIX

46

JlaboparopHnas pabota «OnpeneneHue
YaCTOTHI U TIEpHOJIa KoeOaH i
NPY)KHHHOTO MasTHHKa)

bu6muoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoJIHEL. CBOMCTBA
MexaHW4YeCKHUX BOJIH. [IpomoapHbIC 1
MOTIEPEYHBIE BOJIHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepenuus "MexaHu4ecKkue
BOJIHBI B TBEPIOM TEIIE.
CelicMuuecKue BOJIHEI"

50

3ByK. PactipocTpaHeHne u OTpakeHUe
3ByKa

o1

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4aCcTOTHI"

52

['pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHbepennus "Y nbTpa3ByK U
nH(}pa3ByK B MIPUPOJIE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "3aKOHbI COXPaHECHHUS.
Mexannueckue Koyie0auusa 1 BOJIHEI"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTponbHas paboTa nmo teme



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3akoHbI coxpaHeHus1. MexaHndeckue
KOJIeOaHUA U BOJHBI"

DJIEKTPOMarHuTHOE TOJIE.

but6mmoreka [IOK

56
ONeKTpOMAarHUTHbHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koudepennus "llkana
58 AJEKTPOMATHUTHBIX BOJIH. bu6nuoreka [IOK
Hcnosnb30BaHuEe JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccnenosanue "N3yuenue
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C bubmmorexa [JOK
P " https://m.edsoo.ru/ffOb2c6c
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeneneHme
60 YaCTOTHI U AJTUHBI DJIIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasl MPUPOJA CBETA.
61 Cko OI:())TL cBeTa Bomri)osme CBOMCTBA bubmorexa TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. IIpsaMonunennoe
62 aCIPOCTPAHECHHE CBETA. 3aTMEHUS bubmorexa TOK
pacpocIp ' https://m.eds00.ru/ff0b3658
Counnia u JIyHsl
3aKOH OTpa)X€HUsI CBETA. 3epKaja.
63 Pemenue 3amay Ha npuMeHeEHUE Bubmorexa ITOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Tpenomnenue cBera. 3aKOH bu6nmoreka [JOK
MPEJIOMJIEHHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TostHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmuorexa LIOK

Hcnonp30BaHue MOTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b3c5c

OTpPAXXCHUA B OIITUUCCKUX CBETOBOAAX

Jlaboparopuas padota "HccnenoBanue
3aBUCUMOCTH YTJIa MPEIOMIICHUS

06 CBETOBOTO JIy4a OT yIJia MajeHus Ha
rpaHuue "Bo3ayx-cTekiao""
VYpok-koudpepenuus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBOJIbl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JMH3bI httos://m.edsoo.ru/FOb3f2c
N bu6nmoreka [JOK

69 [Toctpoenue n3obpaxxeHuil B IMH3aX httos://m.edsoo.ru/fob4dda
Jlaboparopnas padota "Omnpenenenue

70 (bOKyEHorg paC(IZ)TOﬂHI/ISI u OII)]THHGCKOﬁ brbmiorexa LIOK

. https://m.edsoo.ru/ff0b4206
CHJIBI coOuparoeit TMH3bI"

71 Ypok-koH(pepenus "OnTuaeckue bu6nuoreka [IOK
JIMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ffOc0a7e

72 ['na3 kak ontuyeckas cucreMa. 3peHue bubnmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koupepenmms " ledhexTs
3penus. Kak coxpanuts 3penue"

PasnosxeHnue 6emoro cBera B CIIEKTP.

74 Omeitel HetoToHa. CrioxeHne bubmuorexa [IOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnas pabota "OMbITHI 11O

bubmuorexa [JOK
75 pas3ioKeHuto O0eI0ro cBeTa B CIEKTp U

BOCIIpHUATUIO IBETA TPCAMETOB IIPU UX

https://m.edsoo.ru/ffOcOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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HaOJIIOICHNH Yepe3 IBETOBbIC
bunpTps"

VYpok-npaktukym "BoaHoBble

76 CBOMCTBA CBETa: AUCTIEPCHSI,
uHTephepeHus u qudpaxuus”
77 OmnsiTel Pe3epdopaa u mianerapHas bubnuotexa [JOK
MOJeJIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue 1 MorjoueHne cBera
79 aroMoM. KBanTsl. JIuHeiuaTsie bubnmorexa [IOK
' ' https://m.edsoo.ru/ffOc144c
CIEKTPHI
80 VYpoxk-npaktukym "Habmronenue bu6nuoreka [JOK
CIIEKTPOB UCITyCKaHuUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE ¥ €€ BHIIBI bubmorexa [IOK
A A https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [JOK
MOJIEb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TPEBpAIICHUS. bu6nmoreka [JOK
N3oronsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3aga4 no teme: bubmuorexa [JOK
"PagunoakTrBHBIE TTpEBpaILICHUS " https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypoxk-koHpepennus "PagnoakTuBHbIC
86 1/1:31 ‘-IeHI/I:Ib BpH I/II1 one Mi 15000313 (S bubmmorexa LOK
Y | PHPOZAE, MEAMIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHble peakuu. 3aKOHbI bu6mmorexa LIOK

COXpaHCHHA 3apsA0BOr0 1 MaCcCOBOTO

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
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YUCCJI

88

DHeprus CBsI3u aTOMHBIX sijiep. CBs3b
MAacchl U SJHEPIUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amau mo reme "SnepHeie
peakuun"

90

Peaknmu cuHTe3a U IENCHUS SIEp.
HcTtounuku 3ueprun CoaHIa 1 3BE37

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpox-koHpepennus "Anepras
sHepreTuka. JlericTBus
PaIMOAaKTUBHBIX M3ITyYCHUH Ha KUBBIC
opraHu3Msl"

92

[TonroroBka Kk KOHTPOJIBHON paboOTE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEeKTPOMarHUTHbHIE BOJIHBI.
KBanToBbIC ABIECHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

Konrponbnas padora o Teme
"DJIEKTPOMAarHUTHOE TOJIE.
ONEeKTPOMarHUTHBIE BOJHBI.
KBanToBsie sBieHMS"

94

[ToBTOpEeHME, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumopeicreue teia"

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

95

IToBTOpenwue, o600meHue. Pemenne
pacYeTHBIX ¥ KAYECTBCHHBIX 3aJ1a4 110
teme "TeroBble mpoiecch’”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menHue. Pemenne
pacYeTHBIX U KAYeCTBCHHBIX 3a/J1a4 110
teme "KIIJ] TerioBeIx gBUraTenei"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
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https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bu6muoreka [IOK
97 pacUeTHBIX U KaUeCTBEHHBIX 3a]1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI[ anekTpoycranoBoOK"
[ToBTOpenue, obo0IIeHNE.
98 JlabopaTopuble PabOTHI IO KYPC 1 1 Bubmorexa ITOK
" patop P | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJIEHUS
[ToBTOpenue, 0600mIeHNEe. PaboTa ¢
99 TEKCTAMH 110 TeME "3aKOHBI 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUS B MEXaHHUKE
[ToBTOpenue, 0600mIeHNEe. PaboTa ¢
100 Tekctamu 1o Teme "Konebanus u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNe. PaboTa ¢
101 TexcTamu 110 Teme "CBETOBBIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
102 TexkcTamu 110 Teme "KBaHnToBasg u 1
saaepHas pusuka'
OBLIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME



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

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkiimoHepHOE 00111€CTBO
«M3marenscTBO «IIpocBemeHne»

» ®usuka, 8 knacc/ Ilepeimkua A.B., O61ecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axtinoneproe obmectBo «3maTenscTBo
«IIpocseuieHue»

» ®usuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa

M.A., AkimonepHoe obmectBo «M3narenscTBo «IIpocBenienue»

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

but6mmoreka I{OK https://m.edsoo.ru



https://m.edsoo.ru/ff0c3044
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