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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaabHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ou3nukar.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIMXCS W OpPraHU3alMIO0 U3YUYEHUS
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus.

[Iporpamma no u3uke ycraHaBiIMBaEeT paclpeieseHue yueOHOro MaTepuana
no rojgam oOydeHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MMOCIe0BaTEIbHOCTD
U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS WU
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOUXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEJIbIO OKa3aHHUs METOJINYECKON
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

®duszuka ABISIETCA CHCTEMOOOPA3ymOIIMM JJIsi  €CTeCTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PU3MUECKHe 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u QGU3UYECKOU
reorpaduei, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYI) KapTUHY  MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lbl MPUMEHEHHUS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
0o0pa3oBaHusi COCTOMT B (POPMHUPOBAHHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpEAIoiaraeT OBJIAJECHUE
CIEAYIOIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

+ HAY4YHO OOBSICHSITH SIBJICHUS;

+ OLICEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEAOBAHMUS;

s UHTEPOPETUPOBATH  JaHHbIE W  HCHOOJb30BAaThb  HAy4HBIC
JI0Ka3aTesIbCTBA JIJISl IOJTy4EHHS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus yudeOHOro mnpeamera «®Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii  ®@exepanuu, peamru3yOLUIIX



OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOrPaMMBbI, YTBEPXKIEHHOW peIICHHEM
Komnernn Munucrepcrsa npocsenienust Poccuiickoin @enepanuu (IpoTOKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3MKU:

npuoOpeTeHNEe HWHTEpeca W CTPEMJICHUS OOyYalolMXcsi K HaydHOMY
VU3YUYCHUIO TPHUPOJIBI, PA3BUTHUE HUX HMHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHMs U (OpMHUpPOBaHUE
MCCIIE0BATENIbCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YeHHUs
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe TPEACTABICHUN O PO (DU3UKH IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oynyuein
npoecCHOHATBHON JesSTETPHOCTH, CBI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JTanbHENIIeMy 00y4YEHUIO B 5TOM HANPABJICHHH.

JlocTikeHne 3THX IeJield MmporpaMMbl 1O (U3WKe Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHUs 00ECIIEUUBACTCS PEIICHUEM CIICTYIOMINX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpeTEHNE YMEHHI ONMHMCHIBATh U OOBSCHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJYUEHHBIX 3HAHUH;

OCBOGHHE METOJIOB pEIICHUsS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
WCITOJIb30BAHUEM bu3rgecKux MOJIETIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBICHUS U BBIOJIHATH OIBITHI,
nabopatopHble  pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUSI  C
WCITOJIb30BAHUEM U3MEPUTEIHLHBIX TPUOOPOB;

OoCBOeHHE MPUEMOB PaboThl ¢ MH(popMaIerd (HU3UIECKOTO COMEpIKaHMUS,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIHU3 U
KPUTHYECKOE OlICHWBaHNE WH(POPMAIINH;

3HaKOMCTBO cO c(hepamu npodeccuoHaNIbHON IeSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3uKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSIX (DU3NYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHus OTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIeNI0), B 8
Kiacce — 68 yacoB (2 yaca B Hezenwo), B 9 kitacce — 102 yaca (3 yaca B HEJIEINIO).



[Ipennaraemsiii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJarImuXxcsi, CIIUCKAa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMbIX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 10 (hH3HKeE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTECTBEHHbIE HAyKd H3y4YalOT TPHUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmogaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHUM aHAJIOTOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnsie padomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS KAl K3MEPUTEIBHOTO MpUOopa.
2. N3mepenue paccTossHuii.
3. H3mepenue oO0bEMa XUAKOCTH U TBEPIOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TE.
5. M3Mepenue temmeparypbl MPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpaA WU
JaTYuKa TEMIIEpaTypBbl.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapyKa, MyIMeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, HMX pa3mepbl. OINbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIXKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpucTaIIM4ecknx) Tej. B3anMocBs3p MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSTHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO IBUYKEHHUSI.

2. Habmonenue nuddysun.

3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCA  MPUTSKEHUEM WM

OTTAJIKNBAaHUEM YaCTHUI] BEIECTBA.

Jlabopamopnsie padomul u onvimul.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHHEM

dbotorpaduii).
2. OmnbITHI 10 HAOIIOACHUIO TEMJIOBOIO PACHIMPEHUS Ta30B.
3. OmnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe nBHXKEHUME. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKECHUE.
Ckopoctb. CpellHsAsl CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTu u
BPEMEHU JBUKECHHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anmojnelicTBue Tea Kak NPUYHMHA
U3MEHEHHsI CKOPOCTM JBWXEHHs Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHUILIE
00BéMa BellecTBa.
Cuita Kak XapakTepucTUKa B3auMozeucTBus Ten. Cuina ynpyroctd M 3aKoH
['yka. M3mepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaMPABJEHHBIX MO OJHOM mpsiMol. PaBHOneicTBytomas cwi. Cuiia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MeXaHU4eCKOro JBUKECHUS Tea.
2. M3MepeHune CKOpOCTH MPSAMOJIMHEUNHOTO JBUKEHUS.
3. HaOmronenue siBieHUs UHEPIUU.
4. HaOmroneHue u3MeHeHUsl CKOPOCTHU MPU B3aUMOIEHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJ.
6. Cll0)XeHue CuJl, HallPaBJIEHHBIX MO OJHOM MPSAMOM.
Jlabopamopnsie padomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHMS (IIAPUKA B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTr0 aBTOMOOWJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEel CKOPOCTH CKOJBKEHHUsS OpycKa WM HIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOWN CHUIIBI.



5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.

JaBnenne. CriocoObl YMEHBIIICHHUS U YBEJIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00BEMma, TemmnepaTypbl. I[lepenaua maBieHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU MU Ta3zamu. 3akoH [lackansa. ITHeBmaTmueckue
MaIuHbBl. 3aBUCUMOCTh JABICHUS JKHIKOCTH OT TIyOowHbl. [ mapocraTudeckuit
napajokc. Coolaromuecs: cocyibl. [ napaBiniecKkue MeXaHU3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBieHHe. [IpudyuHBI CyIIeCTBOBaHUS
BO3aylHON o0oiouku 3emum. OmnbiT Toppudennmu. M3mepenue atmochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHUs aTMOCPEPHOTO TaBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOTrpyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JaBJEHUS ra3a OT TeMIEpaTyphl.

[lepenaua naBieHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/Ibl.

['mapaBauueckui nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCHMOCTh BBITAJKMBAIONIEH CHIIBI OT 00BbEMa MOTPYXEHHOW YacTH

TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BHITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBHME IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIICHUS MIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnsie padomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
JKHUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BHITAJIKUBAIOIIEH CWiIbl, JEHCTBYIOUIEH HaA  TeEJo,
IIOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, JEUCTBYIOLIEN HA TEJIO
B ’KMJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITUIKHWBAIOMIEH CHIIBI,
JCHCTBYIOIIEH Ha TEJI0 B IKHUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJjla U OT INIOTHOCTH >KUJIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIpENIEJIEHUE €€ IPY30IO0ABbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexannueckas paboTta. MOIIHOCTb.
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[IpocTeie MexaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHsi peiuara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3omoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHLHMANbHAs SHEPIUS.
[IpeBpallenrie 0OTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBIXKEHUHU Tela

10 TOPU3OHTAIBHOW MIOBEPXHOCTH.
2. HccnepoBaHue yclnoBU paBHOBECHS phlUara.
3. M3mepenue KII/] HaKIOHHON MJIOCKOCTH.

4. V3yueHne 3aKOHA COXPaHEHUsI MEXaHUYECKON JHEPIUU.
8 KIIACC

Pa3nen 6. TenioBbie AIBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJEKYISPHO--KHHETUYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETHYECKOW TEOPHH.
CMaurBaHKe U KaNWUISIPHBIE sIBICHUS. TerIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTtpeHHsst sHeprus. CrocoObl H3MEHEHMsS] BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Buner TEIIONEPENAUHN:
TEILIONPOBOIHOCTD, KOHBEKIUS, U3IyUYCHHE.

KonndecTBo TemnoTel. YaenapHas TEMIOEMKOCTh BEMIECTBA. 1eMIo00MeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEJbHAsl TEIUIOTA IUIaBJIEHUS.
[TapooOpa3oBanue u koHzaeHcamus. Mcmapenme. Kunenme. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
JABJICHHUS.

Brnaxnocts Bo3yxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Mpunuuner pabotel TemnoBbix aBurareneit KIIJ] temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.



Jemoncmpayuu.

1.

2
3
4.
5
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Hab6mronenne 6poyHOBCKOTO IBMKCHHS.

Hab6monenue nuddysun.

HaOmnroieHue sIBICHUI CMauMBaHUS YU KalIMJUIIPHBIX SIBJICHHIA.
HaOnroieHre TerIoBOro paciiupeHus Tell.

V3MeHeHre AaBJICHUs Ta3a NMPH M3MCHCHHH 00bEMa W HArpeBaHUU WIIN
OXJIKICHHH.

[IpaBusa U3MepeHus TeMIIePaTyphbl.

Bunsl Temonepenayu.

OxJ1aKeHNE TIPU COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiieHUH padOThI BHCITHUMH CHJIAMHU.

. CpaBHEHHE TEIUTOEMKOCTEHN Pa3TMYHbBIX BEIIECTB.

. HaOmroienue KuieHus.

. HabnrogeHune moctossHCTBA TEMITepaTyphl MPH TJIaBJICHUH.
13.

Moenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnsie padomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OneITHI 10 BBIPAIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM MJIU caxapa.
OnbITel 10 HAOMIOAEHUIO TEIUIOBOTO PAaCIIMPEHMS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenve AaBleHUs BO3AyXa B OaJuIOHE IITTPUILIA.

OneITBl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABIEHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUS WM OXJIAXKICHUS.

ITpoBepka runoressl JTMHENHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOM TpyOKE OT TeMIEPaTyphI.

HabGmionenne wu3MeHeHHs BHYTPEHHEW OSHEpPruuM Telna B pe3yjbTare
TeIUIonepeauy U paboThl BHEIIHUX CHJL.

HccnenoBaHue sIBICHUS TEMJIOOOMEHA NpPH CMELIMBAaHUM XOJIOJHOW U
ropst4eu BOJBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEII000MEHE C HArpeThIM METAJUTMYECKUM IIUITHH]IPOM.

OnpenenenHue yeapHON TEIUIOEMKOCTH BEILIECTBA.

Hccnenosanue nporecca ucnapeHus.

OmnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3TyXa.

Omnpenenenue yieapHON TEIUIOTHI IUIABJIECHUS JbJA.

Paznen 7. diaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Teil. J[Ba poaa SIEeKTpUUECKUX 3apsaaoB. BzaumopeiicTBue
3apspDKeHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTH  CWJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKY TEJIaMM).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHimn
CyNEPHO3ULIMU JIEKTPUUECKUX ITOJIEN (HA KAYECTBEHHOM yYPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUUYECKOTO 3apsAa.

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKa.
N CTOYHMKHM TOCTOSIHHOTO TOKa. JIEMCTBHUSL 3IIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B JKUJIKOCTSAX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJEKTPUUECKOE  HAMNPSIKEHHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
o ydactka uend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHUE
MTPOBOJIHUKOB.

PaGora u MomHOCTH »3yekTpuueckoro Toka. 3akoH J[xoyns—JleHua.
DNEeKTpUYECKHEe LEMu U MOTPeOUTenu 3JIeKTpuuecKkor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTBL.  B3aMMOAENCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe nose. MaruuTHoe noje 3eMJIM U €ro 3HaYeHue ISl )KMU3HU Ha 3emile.
OnpiT  Opcrena. MarHuTHoe T1oJie  JJIEKTpUYECKoro Toka. [IpumeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eicCTBME MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DNeKTpoJBUraTellb MOCTOSTHHOTO ToKa. lcronb3oBaHWe >IEKTpOJBHUTaTesiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel Dapanes. SABneHue 3yeKTpoMaruHuTHON MHaykuuu. [IpaBuio Jlenua.
DIIEKTPOreHepaTop. CrniocoOb1 HOJIyYEHUS ANEKTPUUYECKOU DHEPTUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEN.
YCTPOUCTBO U AEHUCTBUE BIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOTHUKH U AUBIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUI JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIN paszps.
. I3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marasuH cOnpOTHUBICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anmMopaelicTBue MOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOKHOCTH PA3JICJICHUS MMOJIOCOB MarHuTa.
MoennpoBaHHe MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OnbIT Opcrena.

MarauTHoOE€ 1oJie TOKa. DJIEKTPOMArHuT.

JlelicTBrE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTaTENb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

OnbiTel Dapanes.

3aBUCMMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpIThl MO HAOMIOACHUIO DJIEKTpU3AIMU Tel MHAYKIMEH W Tpu
COIIPUKOCHOBEHUU.

HccnenoBanue NEWMCTBUS  DJIEKTPUYECKOIO IO HA IIPOBOJAHUKH U
JIVDJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUUYECKOMN IIEMU TOCTOSHHOTO TOKA.
W3mepeHne U peryJImpoBaHUE CUJIbI TOKA.

W3mepenne n peryJIMpoBaHUe HAIIPSIKEHNUS.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD ANEKTPUYECKOTO
CONIPOTHBJIEHUS MPOBOJHUKA OT €ro [JWHBI, IUIOLIAAM IONEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSKECHUA MPU MOCIEI0BATEIbHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MNpPU MNAPALIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIEr0 4epe3 Pe3UCTOp.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYILIETO YE€pe3 JAMIIOYKY, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ] HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MIOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHMTHOIO TMOJs  [OCTOSHHBIX MAarHuTOB IMpU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanne nEUCTBUS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIHE 3aBHCHUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydyeHue padoThl ANEKTPOABUTATENS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl IO  MCCIENOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCIIEIOBAHNE W3MEHEHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Ja TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOJIMHENHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOcTU. [leprog m wacrota obpaieHus.
JInnenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

[Tepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[TpyHIMI CyNepIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuma TpeHHs: CHIa TPEHUS CKOJIBKEHUS, CHJIa
TPEHUs IOKOs1, IPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxkenue ruta”er Bokpyr Comnpa. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh U EperpysKH.

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne mMmiynbca. UMmyasc cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE ABUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKecTH, yHpyrocT,
Tperust. CBs3b sHepruu u padotsl. [loTeHnnanbHas sHEprus Teia, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Hemoncmpayuu.

1. HaGmroneHne MexaHMYeCKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.



o vk~ w

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOr0O € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEMHOTO IBUYKEHHUS.
HccenenoBanye Npru3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmonenne MmexaHu4ecKux sIBIEHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ PAaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHLHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOLIEH HAa HEro
CHJIBL.

Habmonenue paBeHcTBa CUIl IPU B3aUMOICHCTBUU TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrybca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM IMAJICHUM.
CoxpaHeHHE MEXaHUYECKON SHEPTUH NIPU JBUKEHUN Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBIDKEHUS
IIapyKa M0 HAKJIOHHOM TUIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPECHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMTHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodduIeHTa TPEHNUS CKOTBKEHUS.

Omnpenenenre )XECTKOCTH TPY>KHHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU30HTAILHOM MTOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpU TOABEME Tpy3a C
UCIIOJIb30BaHMEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIUINTy1a. MaTeMaTHudeCKuid U NPYyKUHHBIM MasTHUKU. [IpeBpainenne
SHEPTrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxatomme — kosieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoMcTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie W
NONEepeyYHble BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(]pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrogenue BIHYKIEHHBIX KOJIEOAHHI U pe30HaHCca.

Pacnpoctpanenune npo10abHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

Habmroenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopubze pabomul u onvimel.

1. OmpezgeneHre 4YacTOoTbl M IEpUOJAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThI U IEproAa KojaeOaHu NPy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEepUOa KOIeOaHU NPy KUHHOTO MasSTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K

o v oA W

HUTH, OT MacChl Ipy3a.

6. OmIBITBI, JEMOHCTPUPYIOLIME  3aBUCUMOCTh NEpHUoAa  KoJeOaHWi

NPYKUHHOI'O MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHUTHOE  Iojie.  ODJEKTpOMarHuTHele  BoNHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BOJH. lllkana sneKkTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOIHOBBIE CBOICTBA
CBeTa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onvimul.

1. V3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€e ABJIEHMS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCcrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAAX.

Jluaza. Xom myweit B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onrtuueckas cucrema. biM3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hblorona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[TpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuid CBETOBO/I.

XoJ ayuei B coOuparole JInH3e.

Xox 1yder B pacCEeMBArONIEH JIMH3E.

[Tonmydenune n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaensb rnasa.

11. Pa3noxenue 6e0ro cBeTa B CIEKTP.

12. [lomyuyenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yIJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Tlomydyenne n3o0paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OMbITHI O Pa3JI0KEHUIO OEIOro CBETa B CIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norjioueHre ceera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogpens aromHoro sapa. HWs3oronmsl. PaanoaxtnBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sHeprun CoaHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYEHHM HA JKUBbIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHekTpbl U3JIYyYEHHUS U MOTJIOIICHUS.

2. CHoexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmoneHue TpekoB B kamepe Buibcona.

5. PaboTta cu€Tunka HOHU3UPYIONTUX U3TyYCHUH.

6. Perucrtpanus n3nydeHuss NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUEHUSI.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONINIT MOTYJIb MTPEIHA3HAYEH AJISl CUCTEMAaTH3AIIH
U 0000mIeHHS  TPEeIMETHOIO  COAEpKaHWsT W OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (U3UKe I OO0yJaroIuxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjieia peaau3yeTcs
32 CYy€T TOro, 4YTO OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHSTH
dbu3nyecKkue BJIEHUSI B OKPY’KAIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuCIie JUIsl IPOBEPKU FUIOTE3 U MOJYUSHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUECKOTO HCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs HAIPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX

pE3yIbTaTOB.

B pesynbrare usyuenus (pu3MKu Ha ypOBHE OCHOBHOTO 00OLIEr0 0Opa3oBaHUs

y oOyuatomerocsi 0yayT cOpMHUpPOBaHbl CIAEAYIOLIME JIUUYHOCTHBIE PE3yJIbTaThl B

YaCTH:

« 1) maTproTH4YeCcKOro BOCIIUTAHMSA:

« — IPOSIBJICHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(du3nuecKoil HayKu;

+ — IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

« 2) rpakIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

+ — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHHU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoO0JeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
TOCTKEHUN (PU3UKH;

¢ — OCO3HAHHE BAXXHOCTU MOPAIbHO--3TUYECKUX IPHUHLMIIOB B JESATEIBHOCTU
YUYEHOTI0;

« 3)3cTeTHYECKOro BOCIUTAHMS:

¢ — BOCIPHUATHE ICTETUYECKUX KauecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

+ 4) HEHHOCTH HAYYHOI0 MO3HAHMSI:

¢ — OCO3HAaHHWE UEHHOCTU (U3NYECKON HAayKH KaK MOLIHOIO HHCTPyMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJbTYpBI;

« — pa3BUTHE HAy4HOH JIIOOO3HATENIPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

« 5) dopMupoBaHus  KyJbTYPbl 3A0POBbI M  IMOIHOHAJBHOIO
0J1aronoJIy4us:

+ — OCO3HaHME IIEHHOCTH O0€e30MmacHoro oOpa3a >KU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHUEM B
JOMaIIHUX yCIIOBUSX;

« — c(hOpMHUPOBAHHOCTh HaBbIKa pe(pIEKCUHU, MPU3HAHUWE CBOETO MpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

« 6) TPy10BOI0 BOCIIUTAHMSI:

¢ — AKTMBHOE YYacTHE€ B pELIECHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alH, TOopoja, Kpas) TEXHOJOTHMYECKOH U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIC U (PU3NIECKUX
3HaHUM,

« — MHTEpEC K MPAKTUYECKOMY U3yUCHHIO MPOdECCHil, CBA3aHHBIX C (PU3UKOM;

« 7)2K0JOrH4ecKOro BOCIIHTAHUSA:

+ — OpHUCHTAIUs HAa NMPUMEHEHHE (PU3MYECKUX 3HAHUU IS pelieHus 3a7ad B
00JIacCTH OKPY’)KAIOIIEH Cpenpl, TJIAaHUPOBAHMS TOCTYNKOB W OIEGHKH UX
BO3MOXHBIX MTOCIIEJICTBUI JIJI1 OKPY>KAIOIIEH CPEIbI;

« — OCO3HAHHWE TJIOOATBHOTO XapaKTepa SKOJOTUUECKHX MPOOJIeM W MyTeW ux
pelIeHus;

« 8) amanTanuMm K HM3MEHSIOIUMCH YCJOBUSM CONMAJIBHON W NMPHUPOIHOM
cpeambl:

« — TOTPEOHOCTh BO B3aWMOJEHCTBUM TPU BBIIOTHCHUN WCCIICIOBAHUNA W
MPOEKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
TIPYTUX;

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JIESITEIbHOCTD;

+  —TOTpeOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHMM, B TOM YHCie (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUSX;

« — Oco3HaHHEe AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH
buzukuy;

« — IUJJAHUPOBAHHWE CBOETO PAa3BUTHS B MPUOOPETEHWHM HOBBIX (U3UUECCKUX
3HAHUM;

« — CTpPEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C YYETOM BJIMSHHMS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOKHBIX II00ABHBIX MOCIEACTBHIMA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero o6pa3zoBanusi y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHbIE CHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBUSA, PETYJISATHUBHBIC
yYHUBEpCAIbHBIC yIeOHBIE TCHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue A1eicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(sIBJICHUN);

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3yUYEHUU (U3NUYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAHUEM JEAYKTUBHBIX
U MHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCcO0 pemeHus: ydeOHOW (PU3NYEecKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Haumbosee
HOJIXOJSIIETO C YYETOM CAMOCTOATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY ILIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil S3KCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DHU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJIyYE€HHYIO B XO/I€ MCCIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEIONOKEHUSI 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE H
orbope MH(OPMAIMM WM JAHHBIX C YYETOM MPEAJIOKCHHON Y4eOHOM
dbu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYI (HOpMYy  TpEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3ala4d  HECJIOKHBIMU
CXEeMaMH, JrarpaMMaMH, HHOU IrpaUKOi U MX KOMOMHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe 1elCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjibTaToB JIaOOpaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYKIAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd U IO KaHHE
01aroKeaaTeabHOCTH OOIEHN,



COTOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH |
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUSA
no €€ JOCTH)KEHHUIO: paclpefessiTb poiH, OOCYXKIaTh MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIpaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTHUMH
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B J)KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUI pelieHus (U3NYECKUX 3HaAHU;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHHH
(MHOUBUYalbHOE, MPUHSATHE DPEIICHUS B TPyIMNe, NPUHATHE PEIICHUN
rpynmnoiu);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIlIeHUs (PU3NUECKON 3a1aul WIH
IUTaHa HUCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeiaraeMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS) pPEe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTH (B TOM YMCJIE B XOJ BBIIIOJIHECHUS
(U3MYECKOrO HUCCIIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENILCTB, M3MEHUBIIUXCS CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATa LEIU U YCIIOBHIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYTrOro;



npu3HaBaTh CBOE MPaBO Ha OMMOKY MPU pEHIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI M TAKOE YK€ MPABO IPYToOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydenus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHMSA BElEecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUWXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHEMHOE), TPACKTOPUS, PaBHOACHCTBYIOLIAS
CUIIa, nedopmarnus (yopyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznudath siBiaeHUs (audQy3us, TEMIOBOE IBIKCHUE YACTHUI] BEIIECTBA,
pPaBHOMEPHOE  JIBH)KECHUE, HEPAaBHOMEpPHOE  JBWIKEHHUE, HWHEpLHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpAalllCHUA, Nepeaada [OaBJICHUS TBEPABIMUA TEIAMH, >XUIAKOCTIMHU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIICHUs
MEXaHUYECKON SHEpPruu) IO ONKMCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’)KalIlleM MHpE, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MIPUMEPHI JIBUKECHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEXKHUBOU
NPUPOJIE, NEWCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHHUKE, BIIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TEeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUIA;
OTIMCHIBATh U3yYCHHBIC CBOMCTBA TeN M (DM3UUECKHUE SBIICHUS, UCTIONIB3YS
dbu3nyeckue BeNMYUHBI (Macca, 00BbEM, IUIOTHOCTH BEILECTBA, BpEMs,
yTh, CKOPOCTh, CPENHSSA CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
TeJla, CUjla TpPEHUsA, JAaBlieHUWE (TBEPAOTO TeENa, KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYEeCKass padoTa, MOIUTHOCTh, TUICYO CHIIBI,
MOMEHT CWJbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUSI MEXAHU3MOB,
KMHETUYECKass M TOTEHLMANbHAs DHEPIHsi), MPU OMUCAHUU ITPABHIIBHO
TPakToOBaTh  (U3MYECKUH  CMBICA  HUCIHOJIb3YEMbIX  BEJIMYMH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BEITUYMHY C APYTUMH BEIUYMHAMH,
CTPOUTD rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
WCIOJIb3Ys IpaBUiia CIOXKEHUS CUJI (BHOJIb OJHOW IPsIMOM), 3aKOH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbiuara (6110ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU O3TOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OO0BACHATH (pU3MUECKHE SBJICHHUSI, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJIEACTBEHHBIE CBSA3H, CTPOUTh O00bsSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1-2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(GopMyJibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4 3aIIMCBIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaThb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAaHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
INPEANONIOKEHHE  (THUIIOTE3y),  pa3jnyarb M UHTEPIPETUPOBATH
MOJyYE€HHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (opMyIMpOoBaThH IPOBEpsEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pyI0BaHMUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYTUPOBATH BHIBOJIBI;

BBIIOJIHATh MPsAMBIE H3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C YU4ETOM
3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DM3HUECKON BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILEroCs Telaa OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHWJIBI TPEHHUsI OT IUIOLIAAN CONPUKOCHOBEHHUS TEJ, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTIPY’KEHO TEJO0, YCIOBUM
IUTaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4eOHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI 10 pe3yJibTaTaMm
UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUjla TPEHHS] CKOJIBKEHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKMBAIONIIAS  CHJA, JIEHCTBYIOLIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KOI(PQHUIMEHT MOJEe3HOro MeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys MPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI;

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmeTp,
phIYar, NOJBMKHBIA U HETOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTD;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha HX OMUCaHui (B TOM YHUCIIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIPABIUYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEPHl  (HAXOAWUTH  HUHPOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
XKU3HU JJ1 obecrieyeHus: 0€30MacCHOCTU MPHU OOpaIlleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HaHUW M TYTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMALINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM MM MOXKET OBITH
HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BHITIOJHEHUHN yY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy (PHU3MYECKOTOo COACpX aHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcnl cetu MHTEpHET, BiajgeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPNKAHUSI, B TOM



qHclie MyOJUYHO JIeNaTh KpaTKhe COOOIIEHHUs O pe3ysibTaTaX MPOEKTOB
WIK Y4YeOHBIX HCCIEJAOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YUYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COIpPOBOXAAThH
BBICTYIUICHUE IIPE3EHTALUECH;

IOPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenessarh
00s13aHHOCTH B TPYIle B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  TIpPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINUXCSI YMEHUM:

MCMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUNINYECKUE U
amop(Hble TeJa, HACBHIEHHBIM M HEHACBIEHHBIM Map, BIAXHOCTb
BO31yXa, TEMIIEparypa, BHYTPEHHSS DSHEPTHs, TEIUJIOBOW JBUIATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsJl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JIUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pa3nuyarh ABJIEHUSA (TEIJIOBOE PACIIMPEHHUE W C)KaTUE, TEIUIoNepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAaNWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJEHCALUs, IUIABJIICHUE, KpPUCTAUIM3alus (OTBEPIEBAHUE), KUIICHUE,
Tenjonepenaya (TEnIOnpOBOIHOCTb, KOHBEKIIUS, W3JIy4YCHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS DJIEKTPUYECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJCHCTBUE MATrHHUTOB, JECHCTBHE
MAarHMTHOTO TOJISl HA IPOBOJHHUK C TOKOM, 3JIEKTPOMATHUTHAS UHIYKLIHS)
[0 ONHUCAHUID HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3HYECKOE SIBIICHHE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3UMYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpe, B TOM uHcle (u3nyeckue SIBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIE SIBIIGHHSI B MPUPOJE,
KpUCTAJUIbI B mpupoje, uznyudeHue CoJiHIa, 3aMep3aHHe BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeild MOJIFOCOB, POJIb MATHUTHOTO TOJIA ISl JKM3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIECTBEHHBIE CBONCTBA (NPHU3HAKH) (PU3NUYECKHUX
SIBJICHUH

ONKCHIBaTh U3yYCHHbIC CBOMCTBA TeN U (U3UUECKHUE SBJICHUS, UCIIONB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, YJENbHAsd TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTa



IUTaBIICHUS, yJeJbHAsl TEIIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEJBHAS BIAXHOCTH BO31yXa, JIEKTPUUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANPsIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
YAEIbHOE  CONPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
JNIEKTPUYECKOr0  TOKAa), IIPpH  ONHWCAHUM TNPABUIBHO  TPAKTOBATh
($u3nYECKUit CMBICI WCIOJIb3YEMbIX BEIUYHMH, 00O3HAYEHUS W €IUHUIIBI
(¢u3nyeCKuX BEIWYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOILIME JaHHYIO
(u3NYECKyI0 BEJIMYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3Yy4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI MOJEKYJSPHO--KHHETUYECKOM TEOPHUH
CTPOEHHUsI BELIECTBA, IMPHUHIMII CYNEPIIO3ULHN I0JeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMS JHEPIWM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTEMaTHYEeCKOe
BBIPAKEHUE;

OOBACHATh (PM3UYECKHE INPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallli IIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
[IaroB ¢ OMmopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THbIE 3amadyd B 2-3 JEHUCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIOBUS 3a/la4d 3alMCBHIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOoOXOquMble il €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
IOJIy4YE€HHOE 3HauU€HUE (PU3NYECKOMN BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBENICHUSI UCCIICIOBAHUS, AEJIaTh BBIBOJBI,

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(duznyeCKuX CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHUs IIPU M3JIy4YEHMHM OT [BETa M3JIy4arouie (MOrIomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUS BOJABI OT TEMIIEPATyphl KUIKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJIEKTpHU3alus Tel W B3aUMOJACUCTBUE
NEKTPUYECKUX  3apslOB, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJU3allMsi MArHATHBIX IIOJEM ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUS
MAarHuTHOTO TOJII Ha IPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIHMPOBATH
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHusl, OMKUCHIBATH XO/1 ONBITa U (POPMYIIUPOBATH BHIBOIbI;
BBIIIOJIHATG ~ NPSIMBIE  WU3MEPEHUs  TEMIIEPATypbl, OTHOCHUTEJIBHOU
BJI&XHOCTH BO31yXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (DPM3HUYECKOM BEIUUYHUHBI OT
APYrOM C  HCIIOJB30BaHMEM  IIPSAMBIX  HM3MEpPEHHU  (3aBUCHUMOCTH
COIIPOTHUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAANA IIONEPEYHOIO
CEUYEHUS U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKQ,
UAYIIETO 4Yepe3 MPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IOCIEAOBATEIBHOIO M  MAapAJLIEIBHOIO  COEAWMHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpAaTh YCTAaHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpauKoB,
JI€JaTh BBIBOJIBI IO pE3yJIbTaTaM MUCCIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BETUYUH (yIeNbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIBHYIO YCTaHOBKY, CIIEIySl MPEMJIOKEHHON MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYHHBI;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA HU3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOPOM Ha MX ONUCAaHHUS (B TOM YHCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKOW JHEPIUM, IJIEKTPOOCBETUTEIIBHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
MPEAOXPAHUTEIIN, DJIEKTPOMATHUT, 3JIEKTPOJBUIATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
¢duznyeckre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npubOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHETO
CrOpaHMsl, BJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl AJIEKTPUUYECKUX



Heneil ¢ mocae0BaTeNbHbBIM U MapaJlIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MpU OOpaIlieHuu ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh TMOWCK HWHPOpMAIuu  (U3HYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW W TYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISTH  WHGOpMAILMIO, KOTOpas
SABIIAETCS IPOTUBOPEUNBON MM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUHN yY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOrOo COACpXKaHWs, CIPABOYHbIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaThb COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mIasi wHpOpPMAINMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABISATh PE3yJIbTaThI
MIPOEKTHOM WJIM KCCIIEeNOBATENbCKON JESITeIbHOCTH, P 3TOM T'PAMOTHO
UCIIONb30BAaTh HW3YYCHHbIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXAATh BBICTYIIJICHHE MPE3ECHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NICCKUX
MIPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUTh 3a BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
TIPOSIBIISS TOTOBHOCTH pa3pemniaTh KOH(DIUKTHI.

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

WCIIONB30BaTh MOHATHA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, miacThyeckasi), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbI UCIYCKaHUs U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAS SHEPTETUKA;



pa3nuyaTh ABJICHHS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JABHKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBWIKEHUE, KOjeOaTelbHOE JIBI)KEHHUE (3aTyXaroliue |
BBIHYXKJICHHBIE KOJIeOaHHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MNPSIMOJIMHEWNHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CIIGKTp Y CJIOKEHME CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JIyUYEHUS) MO0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHCE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpyXaromeM Mupe (B ToM uucie (U3HUYECKHE SBJICHUS B TPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUKEHHUE TUIAaHET COJTHEUYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHUE JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
36MJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHaMH, 03XO, IBE€Ta Tel,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yabTPadUOIECTOBOITO U PEHTICHOBCKOTO HM3Iy4YEHHH, €CTECTBEHHBIM
paavuoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJUOAKTUBHBIX M3JIyYCHUN Ha
OpPTraHu3M YEJIOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUH

OTMCHIBATh M3YUYEHHBIE CBOMCTBA Tel M (U3UUYECKHUE SBIICHUS, UCIIOIB3YS
dbu3ndecKkue BENMWYUHBI (CpPEeIHSIsI MU MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTh, CHWJIa TPEHMS, CUa YINPYrOCTH, CHUJIA TSIKECTH, YCKOPEHUE
CBOOOJHOTO TMaJCHUs, BEC Teja, HUMIIYJIbC Tela, HMITYJIbC CHJIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTUsl Tena,
MIOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, NMOTCHUUAIbHAS JHEPIUsl CHKATOU
MPYKWHbI, KUHETHYECKAs DHEPrus, IIOJHAs MEXAHWYECKAsT DSHEPIus,
MepUoJ M YacToTa KojeOaHu, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUS CPEJbl), IPU ONMCAHUU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONIME JaHHYIO (PU3MYECKYIO BEJIUYMHY C APYTUMU BEJIUYHUHAMH,
CTPOUTH TPaPUKKU U3yYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TMPOIIECCHI,
WCMOJIb3ysl 3aKOH COXPAHEHWUS SHEPIrUM, 3aKOH BCEMHUPHOTO TATOTECHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPHUHIUI OTHOCUTENbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIllMChIBAaTh €r0 MaTEMaTHIECKOE BBIPAKECHHCE;

OOBSACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CJICJICTBEHHBIC  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYeHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (ONMMparolluecs Ha CcucreMy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPATKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OLICHUBATh PEANTUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHsS] (PU3NUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOACHUHN U OTBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
du3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOTro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJIEOaHWH, PSIMOMHEHHOE PACTIPOCTPAHCHHE CBETA,
pasnokeHue OeNoro cBera B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY ©3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINMUCHIBATH XOJ  ONbITAa W  €ro  pe3yjbTaThl,
(dbopMyIIpPOBATh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpenHee 3Ha4YeHHE U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb NMYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTU4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHHUs CBETa OT yrIjla MaJeHUs U yria MpeJoMJICHHsS OT yria
najieHus1): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYeCKuX BETWYWH B BUJEC TaONWIl U TpaduKOB, NEIaTh BBIBOIBI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYMUH (CpEAHssS
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBKEHMs, MEXaHHueckas padboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHMH MaTeMaTHYecKoro W MPY>KMHHOTO MAasTHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUsl, COOMPATh SKCIEPUMEHTAIbHYIO0 YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKKM M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIyy, TOHKas JIMH3a, IUIAHETapHas MoOJeNb aToMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa HMX ONMUCaHHUS (B TOM YHCIIE:
CHOUJOMETp, NaTYMKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmnapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOI, JO03UMETp, Kamepa BunbcoHa), HMCHOJB3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHHUM U  HeoOXxomumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKUX IMPOILECCOB
IpU pEelIeHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOI0 MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
JKU3HU I oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYHIECTBIISATh MOMCK HHpopManuu (GU3NYECKOTO COJEp)KaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMPEENICHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCITIOJIb30BATh MPU BBHIMOJHEHUN YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (QHU3MYECKOTOo COACpX aHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypcbl ceti IHTEpHeT, BllageTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
uHbOpMaIUU U3 HECKOJbKUX MCTOYHUKOB (PU3UUYECKOrO COJIEp KaHUs,
myOJIMYHO NMPEACTABIATh Pe3yIbTaThl MPOEKTHOM MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, MpPU 3TOM TPaMOTHO  HCIIOJIb30BAaThb  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasjaena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaluell ¢ Yy4y€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne n/m

HaumeHoBaHue pa3iesioB U
TeM NMPOrpaMmbl

KoanuecTBO 4acoB

DJieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTeIbHbIE PeCypChI

Bcero

Pa3nen 1. ®dusuka u eé poJib B

MO3HAHUH OKPY:KAI0LIEero Mupa

1.1 dusnka - Hayka o IIPUPOJIE 2 bubmmorexa [TOK
' YKa O TIPHPOA hitps://m.edsoo.ru/7f416194
1.2 duznueckre BETUINHEI 2 bubmmorera [IOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAY4YHBI METOT ) bubanorexa [HOK
' MO3HaHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C
TpoeHie semectsa I https:/m.edsoo.ru/7f416194
2 JBr>KeHUE U B3aMMOJECHCTBHE ) bubanorexa [HOK
' YacTHII BelleCcTBa https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSTHUS ) bubanorexa [HOK

BC€IICCTBA

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

Nroro no pazgeny

Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl




Bbu6nmuoreka [JOK

3.1 M
CXAHHHICCKOE JIBIDKEITHE 3 hitps://m.edsoo.ru/7f416194
3.2 Nuepuusi, Macca, MIOTHOCTh 4 bubmorexa LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. .B
33 Cruna. Bt cun 14 hitps://m.eds0o.ru/7£416194
Hroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEH U Ta30B
aBieHue. Ilepenaua
4.1 I[aBJIeHI/ISI TBE ’ SMI/I TeJlaMH 3 Eubmaorexa IIOK
‘ s PA ’ hitps://m.edsoo.ru/7f416194
JKUIKOCTSAMH Y Fa3aMu
Bbubnuoreka [JOK
4.2
JlaBierne KuakocTh > hitps://m.edsoo.ru/7f416194
b K
4.3 ATtmocdepHoe naBieHNE 6 nomorexa 110
https://m.edsoo.ru/7f416194
44 JlelicTBHE KUJIKOCTH Y Ta3a Ha . bubmuorexa [JOK
' MOTPYXKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
5.1 Pa0o
aboTa 1 MOTUHOCTR 3 hitps:/m.eds0o.ru/7£416194
Bbu6nuoreka [JOK
52 IT
POCTRIC MEXAHHIMET > hitps://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHEpIrHs 4 bubmmoreka [IOK




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

Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




8 KVIACC

DJIeKTpOHHbIe (LM (ppoBbIE)

. HaumeHoBanme KoimnuecTBo yacoB oOpa3oBaTe/ibHbIE pecypchl
[
W/ pa3aesioB U TeEM
nporpaMMel Beero KonTposabHbie IIpakTnyeckue
r
padoThI padoThI
Paszneda 1. TensioBbie ABJICHUS
11 CrtpoeHue u cBOiCTBa . bubmmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6munoreka LIOK
1.2 TennoBkle npoiiecc
TITOBRIC MPOHECCHE 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pasnen 2. DiekTpuyeckne i MATHUTHBIE SIBJICHUS
DNEKTPUUYECKUE 3apsIAbI.
P P bubmuoreka [IOK
2.1 3apsiKEHHbIE Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHUE
) IlocTosHHBIH 20 1 7 bubmunoreka LIOK
' DIIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
2.3 M
AUHHTHDIC ABICHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubmmoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

14.5




9 KUIACC

DJIeKTpOHHbIe (LM (ppoBbIE)

. HaumeHoBanme KoumnuectBo yacos oOpa3oBaTe/ibHbIE pecypchl
[
w/n pa3aenoB U TeM
NporpamMmsbl Beero KonTpoJubHbie IIpakTuyeckune
r
padoThI padoThI
Pasznea 1. Mexanuuyeckue siBJeHUSA
Mexanunuaeckoe
1.1 BIDKEHHE U CITOCOOBI 10 1 bubmorexa LOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHUsI
bu6munoreka LIOK
1.2 BzaumonetictBue ten
a 20 1 3 https://m.edsoo.ru/7f41a4a6
buo OK
1.3 3aKOHBI COXpPaHEHUSI 10 3 nosmotexa I
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Pa3znea 2. Mexannueckue KoJ1e0aHUS U BOJHEI
)1 MexaHndeckue 7 3 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
’9 MexaHn4ecKue BOJHBI. g | 3 bubnuoteka [JOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DJIEKTPOMArHuTHOE 6 2 bubnuoteka [JOK




noje u https://m.edsoo.ru/7f41a4a6
3JIEKTPOMAarHUTHbHIE
BOJIHBI
Hroro no pazgeny 6
Pa3znea 4. CBeToBbIe ABJICHUSA
41 3aKOHBI 6 bubmuoreka [IOK
) PacIpoOCTPaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
40 JIvH3BI 1 oNTHYECKHE 6 bubnuoteka [JOK
) npubopHI https://m.edsoo.ru/7f41a4a6
43 Paznmoxenue 6emoro 3 bubnuotexa [JOK
) CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen S. KBanTOBBIC SIBJIEHUS
Ucnyckanne n
5.1 MIOTJIOLLIEHUE CBETA 4 bubmorexa LIOK
’ o https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Ctpoenne aToMHOTO 6 bu6muoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bu6 OK
5.3 SnepHblie peakuu 7 nosmotexa I
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17

Pa3neu 6. IloBTopuTe1bHO-000011aK01M I MOAYJIb

6.1

IToBTOpeHue n

9

bubmunoreka LIOK




00001eHNe
COJIepKaHus Kypca
¢buzuku 3a 7-9 knacc

https://m.edsoo.ru/7f41ada6

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOITPAMME

102

27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE

Ne Heneas undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero H3ydyeHusi oOpasoBaTejbHbIE

padoThI padoThI pecypes:

®dusuka — HayKa O MPUPOJIE.
SIBrenust npupoasl

2 duznueckue ABICHUI 1 1

®dusnueckue BETUUNHBI U HX
M3MEpeHue

Ypoxk-uccinenoanue "M3mepenue
TEMIIEPaTyphl MPY MOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPATYPhI"

MeTo/1bI Hay9HOTO TIO3HAHHUS.
Bbu6nmuoreka [JOK

5 0 i 1 3
MMCAHHE QUIHICCKUX ABICHHH ¢ https://m.edsoo.ru/ff09F72a

IIOMOIILIO MOJIETIEN

VYpok-uccnenosanue "[Iposepka
TUIIOTE3BI: JAIBHOCTH MOJIETA

6 IapyKa, MymneHHOro 1 1 3
TOPU30HTAJILHO, TEM OO0JIbIlIE, YeEM
OoJpIIIe BBICOTA MTyCcKa"

Crtpoenue BemiecTBa. ONBITHI, bu6mmoreka [IOK

JIOKa3bIBaIOIINE JUCKPETHOE https://m.edsoo.ru/ff09fe0a




CTPOCHHUC BCUICCTBA

bu6mmoreka [IOK

TBEPJIOTO TETA»

8 BIKEHIE YaCTHUIl BEILIECTBA
A HBet https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HAOJIIOIEHUIO TEIIOBOTO
pacIIMpPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
OcoOeHHOCTH arperaTHbIX
1 cocTosiHU# BoJibl. O00O0IIeHHE IO bubmmoreka [JOK
pasneny «IlepBoHagasbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUH BEIIIECTBa»
MexaHudeckoe IBUKECHHE.
12 PaBHOMepHOE 1 HEPABHOMEPHOE bubmmorera [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHUE
bu6mmoreka [IOK
13 Cxopoctsb. EAUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHU IBMKEHUA bubmmorera [IOK
Y p A https://m.edsoo.ru/ff0a0ae4
I Wuepuus. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
bu6mmoreka [IOK
16 Macchl 1 00bEMA Tejla 0 €ro
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopartopHnas pabota
17 «Onpenenenre MmIoTHOCTH




Pemenue 3agay mo Teme

bu6mmoreka [IOK

18 9
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTHuKa
19 B3anMoercTBug Ten. Cua 10
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «M3ydyenue
3aBHCHUMOCTH PACTSHKEHUS
20 p 10
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHOMN CHJTBI»
SIBnenue tarorenusa. Cuia
21 L 11
TSOKECTH
CBsi3b MEX]ly CHIION TSXKECTH U
N bu6mmoreka [IOK
22 maccol Tena. Bec tena. Pemenue 11
R R https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuia TSKeCTH
Cuna TsKecTr Ha IPyTUX
23 miaHerax. Gu3nyeckue 12 Brbmorexa [IOK
’ https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU IJIAHET
bu6mmoreka [IOK
24 WNsmepenne cun. JluHaMOMeET 12
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecoMocTh 13
https://m.edsoo.ru/ff0al778
CroxeHue AByX CHII,
26 HampaBJICHHBIX II0 OJTHOU NPSIMOU 13 Brbmaorexa [IOK
P . A P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByrOImAas cuil
Pemenne 3amau mo teme
27 A 14

"PaBHOEiCTBYIOMIAS CHIT"




Cuna tpenus u e€ Buasl. TpeHue B

bu6mmoreka [IOK

28 14
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabota «M3yuenue
3aBUCUMOCTH CHUJIBI TPEHUS
29 CKOJILKEHUS OT CHJIBI JaBJIEHUS U 15 Brbmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
IMOBEPXHOCTEW»
30 Pemenue 3amau Ha onpenencHue 15
PaBHOJICHCTBYIONIIEH CHITBI
Pemenue 3amau mo remam: «Bec
31 Tena», «['paduaeckoe 16 bubmmoreka [JOK
n300pakeHue Crin», «CHIbl», https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHUJT»
Konrponbnas pabora no remam:
«MexaHndeckoe IBHIKEHHIE»,
32 «Macca, II0THOCTE», «Bec Tena», 16
«I"padnueckoe n300pakeHUE CHIT»,
«CHune»
13 Jasnenue. CriocoObl yMEHbIICHUS 17 bu6mmoreka [IOK
U YBEIIMYEHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
JlaByeHue raza. 3aBUCUMOCTD
34 IaBJIEHMS ra3a oT 00néMa 17 bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHust TBEPALIMU
P P bu6mmoreka [IOK
35 TEeJIaMHU, )XUJIKOCTSIMH U Ta3aMU. 18
https://m.edsoo.ru/ff0a25b0
3axoH Ilackais
36 JlaBlieHHe B )KHJIKOCTH U Ta3e, 18 bu6mmoreka [IOK




BBI3BAHHOC I[€I>'ICTBI/ICM CHJIBI
TAXKCCTU

https://m.edsoo.ru/ff0a2718

Pemrenue 3agad mo reme

bu6mmoreka [IOK

37 «JlaBlieHre B *KUJIKOCTH H Ta3e. 19
https://m.edsoo.ru/ff0a2826

3akoH Ilackans»

38 Coobmarommecst cocyapl 19 Brbmorexa [IOK
https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK

39 r I 20

HAPABJIIHCCKIH pece https://m.edsoo.ru/ff0a3136

40 MaHOMeprIV. [TopuineBoit 20

JKHUJIKOCTHBIM HACOC
41 ATtMocdepa 3eMIu ¥ IPUUYHUHBI €€ 1 bubmmoreka [JOK
CYLLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe 1 bubnnorexka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTro 27 bubanorexa [HOK
napieHus. Onsit Toppuyeiiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHHA OT BBICOTHI Ha, OBHEM 22 Eubmaorexa IIOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepoua. AtmocdepHoe 23 bubmmoreka [IOK
JIaBJICHUE HA Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme ’ )3
ATMoc(hepHoe TaBlieHue
47 JlelicTBHE )KUIKOCTHU U raza Ha ” bubmuorexa [JOK

MOTPY>KEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276




ApxumenoBa cuia

JlabopartopHnas pabota
«Ornpenenenre BRITAIKABAIONIECH

bu6mmoreka [IOK

48 CHUJIbI, IEUCTBYIOIICH Ha TEJO, 24 https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh>
JlaboparopHnast paboTta 1mo Teme
«MccaenoBanne 3aBUCUMOCTH Beca
N bu6mmoreka [IOK
49 Teaa B BOJE OT 00bEMa 25
5 https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
TeIa»
50 [ImaBanue Ten 25 bubmmorexa IOK
https://m.edsoo.ru/ff0a3a96
JlabopartopHnas pabota
"KoHcTpyupoBanue apeoMeTpa Uiu
51 KOHCTPYUPOBAHUE JIOAKU U 26
OmpecIICHUE €€
rpy30M0aBEMHOCTH "
Pemrenue 3agad mo reMam:
50 «[InaBanue cyaoB. 26 bubnuoreka [IOK
Bo3znyxomnaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIAKOCTEH U Ta30B»
KontponbHas padoTa mo teme
53 «JlaBieHve TBEpABIX TEM, 27
JKUIKOCTEN U Ta30B»
54 Mexanudeckas pabora 27 bubmmorexa [IOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EnuHNIEI MOIITHOCTH 28 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU MPHU
MOoIbEME I10 JIeCTHHUIE"

28

57

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiuare

29

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«MccnenoBanue ycioBHil
paBHOBECHSI pplyara»

0.5

29

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3agad mo reMe «Y CIOBUS
paBHOBECHUS pbluara»

30

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent noneznoro
JEeUCTBUSA MEXaHU3MA.
JlaGopatopnas pabora «M3mepenune
KIIJI Hak1OHHOM MIOCKOCTH

0.5

30

61

Pemenne 3amau o reme "Pabora,
MomHocTb, KIT"

31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckasi SHEPTHs.
Kunernueckas 1 moTeHIMaIbHAS
SHEprus

31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

32

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"JKCepUMEHTAILHOE
OIpeJieIeHue U3MEHEHUS

32




KUHETUYECKON U ITOTEHITUAIILHON
SHEPTUHU MPU CKATHIBAHUU TEJIA 110
HAKJIOHHOM IIOCKOCTH"

KontponbHas paboTa mo teme

65 1 33
«PaboTa 1 MOIIHOCTh. DHEPTHUSI»
PeseprubIit ypok. Pabora ¢
66 TEKCTaMH I10 TeMe "MexaHn4ecKoe 1 33 Bubmioreka LJOK
\ https://m.edsoo.ru/ff0adee6
IBUKEHUE
PesepBHsbIil ypok. Pabora ¢
67 TGKC'I;aMH ng I")FGMG "JlaBneHue 1 34 bubmorexa LIOK
. . " https://m.edsoo.ru/ff0adffe
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B
PesepBHslii ypok. Pabora c
68 TeKcTaMH 110 TeMe "Pabora. 1 34
MomHocTb. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KUIACC

KoanuectBo yacos JJIeKTPOHHBbIE
Ne Henensn undposbie
Tema ypoka Kontpoabusbie IlpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TTOJIOKEHUS
| MOJIEKYJISIPHO-KHHETUYECKOU | | bubmmoreka [JOK
TEOPUHU U UX OIBITHHIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1 1
Mopenu TBEPOTO, )KUKOTO U
3 ra3000pa3HOro COCTOSHUI 1 2 bubmorexa LOK
p https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OOBsicHEeHHE CBOMCTB TBEPJIOTO,
XKHUKOTO U Ta3000pa3HOTO
4 COCTOSIHUM BEIIECTBA Ha OCHOBE 1 2
ITOJIOYKEHUN MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU
5 Kpucranmmaeckue u amopdasie | 3 bubnnorexa [HOK
Teaa https://m.edsoo.ru/ff0a5800
6 CmauvBaHUE U KallWJUISIPHOCTb. | 3 bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiMpeHne U CKaTue 1 4 bubmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsizb TEMIEPATYPHI 1 4




CO CKOPOCTBHIO TCIIJIOBOTO
JABUKCHUSA YaCTHUIL

TEIJIOEMKOCTH BeIllecTna"

9 Baytpennss sueprusi. CriocoObl bubnnorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bu6nmuoreka [JOK

10 Bunae! Tenonepenauu

https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHus
"[IpakTHUYECKOE UCIIOIB30BaAHUE
. bu6mmoreka [IOK
11 TEIIOBBLIX CBOMCTB BEIIESCTB U
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocoepexeHus "

12 KomnuectBo TennoTsl. Y aenbHas bubmnorexa [JOK
TETIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca.

13 Tenaoo0MeH U TEIIOBOE bubmorexa HOK

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

14 "UccnenoBanue sBiIeHUs bubmuorexa [JOK
TEII000MEHa NPY CMEUTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOZHOU U Topsiueit Boabl"

Pacuer xonuvecTBa TEIIOTHI,

1 HE0OXOUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPU
OXJIXKICHHH
JlabopaTopnas pabota
R . bu6mmoreka [IOK

16 Onpenenenne yaenpbHOU

https://m.edsoo.ru/ff0a6bb0




DHeprus TomivBa. Y aenbHas

bu6mmoreka [IOK

17 9
TEIUIOTa CTOPAHUS https://m.edsoo.ru/ff0a7bS5a
[InaBnenue u oTBEpACBaHUE

bu6mmoreka [IOK
18 KPUCTAJUIMYECKHUX TeJl. Y AeIbHast 9
https://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABJICHUS
JIaGoparopnas padora
" PATOpHATL P . bubmuorexa [JOK
19 OnpeneneHue yIeabHOU TEIIOThI 10
" https://m.edsoo.ru/ff0a72fe
IUIABJIEHUSA JIBIA

20 [Tapoobpa3zoBaHue ¥ KOHIECHCAIIHSI. 10 Bbu6nuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nensHas Temiora
mapooOpa3oBaHus U KOHICHCAIUH.

21 3a§HCHiOCTB TeMIepaTypbl 11 bubmorexa LIOK

patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(HEPHOTO
aBJIEHUS
BnaxnocTs BO3ayXa.

2 Jlaboparopnas pabota 11 bubanorexa [HOK
"Ornpezenenre OTHOCUTEIbHON https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/yxa"

3 Pemenue 3amau Ha onpenencHue 1
BJIQKHOCTH BO3/yXa
[TpuHIUIIBI paOOTHI TETIIIOBBIX

24 neurareneif. [laposas Typouna. 12
JlBurarens BHyTPEHHETO CTOpaHUSs
KIIJI TerioBoro ABUTaTENs.

Bbu6nmuoreka [JOK

25 TenmoBrle ABUTATEIN U 3alIUTA 13

OKpY>Karollei cpebl

https://m.edsoo.ru/ff0a7c7c




26

3aKOH COXpaHEHMs U NIPEBPALLECHUS
OHCPIHUU B TCIJIOBLIX IMPOLICCCAX

13

27

[ToaroroBka K KOHTPOJIBHOU
pabore o Teme "TermoBbie
SABJICHUSA. I/I3MGHGHI/IG arperaTHHx
COCTOSIHUM BeIecTBa"

14

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

28

KontponbHas paboTa mo teme
"TennoBrle siBiIeHU. MI3MeHeHNE
arperaTHbIX COCTOSIHMI BelecTna"

14

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

29

Onektpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B

15

30

Ypoxk-uccienoBanue
"DnexTpusanus Tea UHAYKIHUENH U
IIPU COIPUKOCHOBEHUN"

15

31

BzaunmopeiicTBue 3apsoKeHHBIX TEII.
3axoH Kynona

16

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE MOJIE.
HanpskeHHOCTD 3JeKTPUYECKOTo
nosis. [IpunHnun cynepno3unuu
BJIEKTPUYECKUX TOJEH

16

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu snektpuueckux 3apsios.
DneMmeHTapHbIi 3apsia. CTpoeHue
aToMa

17

34

[IpOBOIHUKY U TUBIEKTPUKH.
3aKOH COXpaHEHUs FIEKTPUIECKOTO
3apsaa

17

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6




Pemenue 3agau Ha npuMeHeHUE

bu6mmoreka [IOK

35 18
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0

bu6mmoreka [IOK
36 cyuiectBoBaHus. IcTouHnKH 18
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
. bubnnorexka [HOK
37 JleicTBUSI 3JIEKTPUUYECKOTO TOKA 19 nomorexa [
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUYECKOTO MOJIs HA 1 19
MPOBOJHUKHU U JUAJIEKTPUKU"

39 DIEeKTpUYECKHUI TOK B METAJLJIAX, 20 bubmmoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKkas 1enb U e€ -0
COCTaBHBIEC YACTH
Cuna Toka. JlabopatopHas pabora
" bu6mmoreka [IOK

41 N3MepeHne u peryampoBaHue 0.5 21

\ https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DJIEKTPUYECKOE HAMPSIKEHHUE.

4 BoasTmerp. JIabopaTtopHas pabota 0.5 71 bubmmoreka [JOK
"N3MepeHne u peryaupoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpsHKeHUs "

ConpoTuBieHNE NPOBOJHUKA.
43 VY nenbHOE COPOTHUBIICHHE 22 bubmorexa HOK
g P https://m.edsoo.ru/ff0aa738
BEILIECTBA
44 JlaGopatopHnast pabota | 29 bubmmoreka [IOK

"3aBUCUMOCTb 3JIEKTPUUECKOTO

https://m.edsoo.ru/ff0aa738




COMMPOTHUBJICHHU ITPOBOJHUKA OT €TO
JJIMHBL, TUTOMAA IMOTICPCYHOTO
ceueHus u marepuaia”

3aBHCHUMOCTH CHIIBI TOKA OT

bu6mmoreka [IOK
45 HanpsbkeHus. 3akoH Oma st 23
p a https://m.edsoo.ru/ff0aa44a
y4acTKa Lenu
JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CUJIBI
bu6mmoreka [IOK
46 TOKA, UAYIIETO YEPE3 PE3UCTOP, OT 23
https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”
IlocenoBaTenbHOE U
47 NapajjieIbHOE COEAUHECHUS 24
MTPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka
43 MIpaBUJIa CIIOKEHUS HAIIPSKEHU N ” bubmmoreka [JOK
IIPH IIOCIET0BATEIILHOM https://m.edsoo.ru/ff0aaaS8
COCAMHEHHH ABYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 IpaBuJjIa JJIs CUJIbI TOKA IIPU ’5 bubmmoreka [JOK
napajuieJIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
50 3akoHa OMa JJist pa3IuyHOTO 25 bubmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
51 PaboTa 1 MoIHOCTH -6 bubmuorexa [JOK

ANEKTPUYECKOTO TOKA. 3aKOH

https://m.edsoo.ru/ff0ab124




Jxoyns-Jlenua

JlabopartopHnast pabota

R bubanoreka [JOK
52 Onpenenenne paboThl U 26 1
\ https://m.edsoo.ru/ff0ab3e0
MOIITHOCTH SJIEKTPUIECKOTO TOKA
DNEeKTPpUYECKHE LIeTH U
53 MOTPEOUTENH PIEKTPUUECKOM 27 bubmmoreka [JOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
IToaroroBka K KOHTPOJIBHOMI
pabote 1o Teme "DIeKTpUYecKHe
54 3apsaabl. 3apsoKEHHBIE TeJla U UX 27 Bubmioreka LJOK
PAAIBL up N https://m.edsoo.ru/ff0abd2c
B3auMojercTBu. IlocToIHHBIN
AJIEKTPUYECKUM TOK"
KonrponbHas pabora o Teme
"DIeKTpUUECKUE 3apsaabl.
55 3a SDKCII){HBIG Tena I/IpI/IX 28 buGnnorexa LIOK
p . . https://m.edsoo.ru/ff0abea8
B3auMogercTBu. IlocToIHHEIN
AJIEKTPUYECKUM TOK"
ITocTosTHHEBIE MATHUTEI, UX
56 . 28
B3aMMO/ICHCTBHUE
57 VYpok-uccnenosanue "H3yuenue 29 bubnuoreka [IOK
MoJIeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarauTHoOe 110jie. MarauTHoe moJje
bu6mmoreka [IOK
58 3eMJIHd U €ro 3HaUueHUE U )KU3HU 29
https://m.edsoo.ru/ff0acOba
Ha 3emiie
59 OmneIT OpcTena. MarHuTHoe 1moje 30 bubmmoreka [JOK

SJICKTPHUYCCKOI'0 TOKa MarauTtHoe

https://m.edsoo.ru/ff0ac1d2




IOJIC KaTyYIIKU C TOKOM

60

[IpumeHeHue MeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3ydyeHue nericTBUsS MArHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTeNIed B TEXHUYECKUX
YCTpPOMCTBAaxX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHCTpyupoBaHUE U U3yUEHHE
paboThI eKTpoaBUTaTENS"

31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papazes. 3aKoH
BJIEKTPOMArHUTHON MHIYKIINH.
IIpaBuio Jlenna

31

63

Onekrporereparop. Crocoos
MOJTYYCHHS IIEKTPHUECKON
SHEPIrUuu. DIIEKTPOCTAHIINHU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUHU

32

64

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1o Teme "DIeKTPUIEeCKUue 1
Mar"HuTHBIE SBICHUS"

32

65

KonrponsHast pabora o Teme
"DNEeKTpUYECKHUEe U MAarHUTHBIE
SIBJICHUS "

33

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PezepBHblii ypok. Pabora c

33

Bbubnuoreka [JOK




TEeKCTaMU 110 TeMe "TeruioBbie
SIBJIEHUS "

https://m.edsoo.ru/ff0accS5e

67

PeseprubIit ypok. Pabora ¢
TekcTamu 1o TeMe "[locTosHHBIN
AIEKTPUUYECKUN TOK"

34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PeseprubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarduTHbIe
SIBJICHUS"

34

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Henensn undposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3ydYeHusi  oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcsl

1 Mexannueckoe OIBUKEHUE. | 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTh MEXAaHUUECKOTO 1 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0ad474

JBUKEHUS

3 PaBHOMeEpHOE npsIMOJIMHENHOE | 1 bu6nuoreka [IOK
JABUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoOE npsIMOTTUHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHaAs! 1 2
CKOPOCTb

5 [IpsimonuHETHOE PAaBHOYCKOPEHHOE 1 5 Bbubmuotexa [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHHUS. 1 2
I'padux ckopoctu
JlaGopaTtopHnas pabota

7 "OnpeneseHne yCKOPEHUs Tesna npu | | 3 bu6nuoreka [JOK
PaBHOYCKOPEHHOM ABMKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBo0Ooguoe magenne teir. OIbITh 1 3




Tanmunes

PaBHOMEpHOE NBUKEHUE 10
okpyxHocTu. [lepuon u yactora

bu6mmoreka [IOK

? obparenus. JInHeitHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
11 IIepseiit 3axkoH Hprorona. Bekrop bubnuorexa LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bu6nuoreka [JOK
PaBHOelicTBYIOMIAs cria https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproToHa. Bubmuotexa [JOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bu6nuoreka [IOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuua ynpyroctu. 3akoH ['yka ngj;ﬁf;;gg};foaecaz
16 Pemenue 3agay mo reme «Cuia
YIOPYTOCTH»
JlaGopaTtopHnas pabota
17 «Ol‘[pz,Z[eJII;HI/IeI:KeCTKOCTI/I bubmorexa LHOK
https://m.edsoo.ru/ff0ace28
IPYKUHBI»
bubmmoreka [JOK
18 Cnra Tperis https://m.edsoclfru/fanf738
19 Pemenne 3agau mo teme «Cuna bubmunorexa LIOK
TpEeHUI» https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas pabota Bubmuotexa [JOK




"Onpenenenne kodpduimenta
TPEHUs CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be

Pemmenue 3agad mo reMe "3aKOHEBI

bu6mmoreka [IOK

21 Hprorona. Cuna ynpyroctu. Cuna 7
" https://m.edsoo.ru/ff0afb8e
TPEeHHUS
Cuna TsKeCTH M 3aKOH BCEMUPHOTO
bubmmnoreka LIOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO 8
https://m.edsoo.ru/ff0af044
najIcHus
VYpoxk-koudepenuus "J[Bmxenue
3 TEJ BOKPYT I'PaBUTAI[HOHHOTO 8
ueHnrpa (CoJiHEUHasi cUCTEMa).
["amakTukn"
Pemenne 3agau no teme "Cuna
24 TSDKECTU Y 3aKOH BCEMUPHOTO 8 bubmorexa LHOK
; P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 IIepBas kocMHu4ecKast CKOPOCTb. 9 bu6nuorexa LIOK
HesecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBEeCHE MaTepUaIbHOI TOUKH.

26 AOGCoIOTHO TBEPIOE TEIIO. 9 bu6nuoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLICHUS

27 MowmenT cunsl. LlenTp TsixecTu 9

73 Pemenue 3agau no reme "MoMeHT 10 bubnuotexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4

79 [ToaroToBKa K KOHTPOJIBHOM paboTe 10 bubnuoteka [JOK

o TeMe "MexaHn4yecKoe IBUKECHHUE.

https://m.edsoo.ru/ffOb0408




Bzaunmopaeticteue Tex"

KontponbHas padoTa mo Teme

30 "MexaHn4yecKoe IBUKEHUE. 10 bubnmorexa LOK
N https://m.edsoo.ru/ff0b06ec
B3aunmoneiictsue Tea"
Nmnynsc Tena. IMITyasc CUIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. 1 bubmmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

1 Pemrenne 3agad mmo reme "3akoH 1 bu6munorexa LIOK
COXpaHEHHUs UMITyJsbca” https://m.edsoo.ru/ff0b096¢c

13 VYpok-koHdpepenuus "PeakTuBHOE 1
JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexanundeckas paboTa U MOIITHOCTh 12 BrbmaoTexa [IOK

https://m.edsoo.ru/ff0b0a84

35 PabGoTa cuiIbl TSOKECTH, CHITBI 1 bubnuoteka [JOK
YOPYTOCTHA Y CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
«Omnpenenenue pabOThI CHITBI

36 TPEHUS IIPH PAaBHOMEPHOM 12
JBUKEHHUH TeJa 110 TOPU30HTATBHON
MOBEPXHOCTU»

37 CBs13b DHEPrUU U PabOTHI. 13
[TorennmansHas >HEPTUst

18 Kunernueckas sueprus. Teopema o 13 bu6nuoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUHU B 13




MCXAaHUKE

40 JlaGopaTtopHnas pabota «M3yuenue 1 bubmmoreka [JOK
3aKOHA COXpaHEHUS SHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE U €TO 14 bubmmnoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromue KoieOaHus.
42 Brix EHHBIE KOJICOaHMS 14 bubmmorexa LOK
YA ) https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuuecKkuii ¥ Npy>KUHHBIN 1s
MasITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 reproja KojieOaHuH OT KECTKOCTH 15 bubnnorexa [IOK
PHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChI Tpy3a»
45 [IpeBpamienue 3Hepruu npu 15
MEXaHMYECKUX KOJIEOaHMIX
JlaGopaTtopHnas pabota
46 «OrnpenaencHue 4aCTOTH U IEPHOJA 16 bubmmorexa IOK
pea . proA https://m.edsoo.ru/ffOblaec
KoJie0aHu# MPYKMHHOTO MAasiTHUKA»
JlaboparopHnas pabota «[IpoBepka
47 HE3aBHCUMOCTH MEepHOIa 16 bu6nuoreka [JOK
KoJieOaHM Tpy3a, MOIBEIICHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MACChl Tpy3a»
Mexanndeckue BotHbI. CBOMCTBA
48 MexaHn4deckuX BoiH. [IpomonbHbIe 16 bubmorexa LIOK
- HPOA https://m.edsoo.ru/ff0b21fe
Y TIOTIEPEYHBIE BOJIHBI
49 VYpok-koHpepeHuus 17




"MexaHuYeCKUEe BOJIHBI B TBEPIOM
tene. CelicMUYecKue BOJIHBI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3ByKa

17

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

17

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

18

53

VYpoxk-koHpepenuus "YabTpa3ByK U
UH(Pa3BYK B IPUPOJC U TEXHHUKE"

18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpaHEHUS.
Mexannyeckue KojiebaHus 1
BOJIHBI"

18

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

55

KonTtponbHast pabora o Teme
"3aKOHBI COXpPaHEHHS.
Mexannyeckue KojiebaHus 1
BOJIHBI"

19

56

DNEKTPOMarHuTHOE MOJIE.
ONEeKTPOMAarHUTHHIE BOJIHBI

19

bubmunoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

19

58

VYpoxk-koupepennus "llxana
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonb30BaHME SJEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CcBs3U"

20

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2fe6




59

VYpok-uccnenosanue "N3yuenue
CBOMICTB SJICKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIBHOTO TenedoHa"

20

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3a1a4y Ha onpe/ieicHIe
YaCTOThI U JJIVUHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

20

61

DneKTpOMarHuTHast MPUPO/Ia CBETA.
CxopocTth cBeTa. BonHoBbIE
CBOICTBA CBETa

21

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [Ipsmonuneninoe
pacnpoCTpaHeHue CBETA. 3aTMEHHUS
Counnna u JIynsl

21

bubmunoreka LIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)XCHUs CBETA. 3epKaja.
Pemenue 3aga4u Ha npuMeHEHUE
3aKOHA OTPaKEHHsI CBETa

21

bubmunoreka LIOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBeta. 3akoH
MMPCJIOMJICHUA CBCTA

22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeta. Mcronp30BaHHE OJTHOTO
BHYTPEHHETO OTPaKCHUS B
OIITHYCCKUX CBETOBOJIAX

22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnas pabota
"HccnenoBanve 3aBUCUMOCTH yTIJIa
MPEJIOMJICHUST CBETOBOTO JIy4a OT
yIJia najicHus Ha TPaHuIle "BO3TyX-

nn

CTCKIJIO

22

67

VYpoxk-koH(pepeHus

23




"Ncnos30BaHMEe MOJTHOTO
BHYTPEHHET0 OTPAKECHUSL:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS

CBA3b"
bubmmnoreka LIOK

68 JIunzel. OnTHyecKkas cuiia JIMH3bI 23 https://m.edsoo.r/f0b32c

69 [TocTpoenue nzobpaxeHuii B 93 bu6nuorexa LIOK
JIUH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota

70 "Onpenenenne GOKyCHOTO )4 bu6nuoreka [JOK
pacCTOSIHUSA U ONITUYECKOM CHJIIbI https://m.edsoo.ru/ff0b4206
coOuparorieii TUH3bI"

71 Ypok-koH(pepennus "Onrtuyeckue )4 bu6nuoreka [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

7 I'ma3 xak onTuyeckas cucrema. 24 bubmunoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-konpepenmus " JlepexTor -
3peHus. Kak coxpanuts 3peHue”

Paznoxxenue 6emnoro ceera B CEKTP.

74 OmnswiTel HetoToHa. CoxeHue 55 bubnuoteka [JOK
CIIEKTpabHBIX 1[BETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabGopaTtopHnas padota "OMBITHI 11O
Pa3oKEHUI0 OEJIOTo CBETa B CIIEKTP

but6mmoreka [IOK
75 Y BOCIIPUSATHIO IIBETA NIPEIMETOB 25

MIpU UX HAOJIIOJICHUU Yepe3
I[BETOBbIE (DUIBTPHI"

https://m.edsoo.ru/ffOcOe2a




VYpok-npaktukyM "BosHoBbIE

76 CBOICTBa CcBETa: AUCIEpPCHs, 26
uHTepdepeHys u audpaxus’”
77 OmneiTel Pe3epdopna u mranerapHas 26 bu6nuoreka [IOK
MOJICJIb aTOMa https://m.edsoo.ru/ffOc12a8
73 [Toctynatel bopa. Monens atoma 6
bopa
Hcnyckanue v noriomeHue cBera
79 atomoM. KBauTebl. JInneluaTsie 27 bubmorexa LOK
’ ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 Ypok-npaktukym "HaGmronenue 97 bu6nuoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
" bu6 OK
81 PamnoakTUBHOCTE U €€ BUEI 27 ubmaorexa L
https://m.edsoo.ru/ffOc1672
20 CTtpoeHue aTOMHOTO siApa. )8 bu6nuoreka [IOK
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE IpEBpALLICHUS. )8 Bbubmuotexa [JOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3aga4 no reme: )8 bubnuoteka [JOK
"PanuoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon momypacnana 29
Ypok-koH(pepeH A
86 "lfa HoaKiIBI:{He W3IIy4YeHUS B 29 bubmorexa LOK
8 Y ’ https://m.edsoo.ru/ff0c2126
IpUpOJIe, MEIULINHE, TEXHUKE
%7 SAnepHble peakuu. 3aKOHBI 59 bu6bnuorexa [IOK

COXPAHCHUSA 3apAaA0BOTO U

https://m.edsoo.ru/ffOc1c58




MacCCOBOI'O YHUCECII

88

DHeprus CBA3U aTOMHBIX sIJIEp.
CB43b MacChl U SHEPTUH

30

bubmunoreka LIOK
https://m.edsoo.ru/ffOc1d7a

&9

Pemenue 3agau no reme "SnepHeie
peakuun”

30

90

PeaKI_[I/II/I CHUHTE3a U ACIICHUS ;Iz[ep.
Wcrounuku sneprun ConHua u
3BE3

30

but6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
paZMOaKTUBHBIX U3JTyYCHUH Ha
JKUBbIE OpraHU3MbI"

31

92

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIJIEKTPOMArHUTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBL.
KBanToBsIe siBeHus"

31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtponbHast pabora mmo Teme
"DNEeKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHBIE BOJIHBL.
KBanTOBBIC sIBIIEHUS"

31

94

[ToBTOpenue, 06001IeHNE.
JlaGopaTopHbie pabOTHI 11O KypCy
"Bzaumonerictsue ten"

32

bu6munoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 0600menHue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3a/1a4
no Teme "TernoBsie Mporecch”

32

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2572




[ToBTopenue, 0600meHue. Pemenne

96 pacyeTHBIX U Ka4ECTBEHHBIX 3a/1a4 1 32 Bubmuotexa [JOK
no teme "KIIJ[ TermnoBbix https://m.edsoo.ru/ff0c2a22
nBUraTeIen”
[ToBTOpenue, 0600meHue. Pemenue
97 aCYCTHBIX 1 KQUeCTBEHHLIX 3a/1a4 1 33 bubmmorexa LIOK
P ! A https://m.edsoo.ru/ff0c2b30
no teme "KIIJl anekTpoycTaHoBOK
[ToBTOpEeHME, 0600IICHHE.
but6mmoreka [IOK
98 JlaGopatopHble pabOTHI 110 KypCy 1 1 33
R " https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
. bubmunoreka LIOK
99 TEKCTaMH 110 TeMe "'3aKOHEI 1 33
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
[ToBTOpenue, 0606menHue. Pabota ¢
100 TekcTamu 1o teme "Konebanus u 1 34 Bubmzorexa LIOK
R https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menHue. Pabota ¢
101 TekcTaMH 110 TeMe "CBeTOBBIE 1 34 bubmuorexa LIOK
R https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1 34
saaepHas pu3uka'
OBIIEE KOJIMYECTBO HACOB I10 102 7

I[TPOIT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

e ®uszuka (B 2 wyacrtiax), 7 knacc/ I'enpenmreiin JI.D., bymatoBa A. A.,
Kopuunbe 1.H., Komkuna A.B.; nox peagakuueit Opiosa B A., OGuiectBo ¢
orpaHUYeHHOM OTBeTCTBeHHOCThIO «BWMHOM. JlabGoparopusi 3HaHUI»;
AKIHOHEpHOE 00111eCcTBO «M3narenbcTBO «IIpocBemeHue»
e ®uzuka (B 2 wactax), 8 wiacc/ I'enpenmrerin JI.J., bymaroBa A.A.,
Kopuunse 1U.H., Komkuna A.B.; nmox penakiuein Opiosa B.A., O6uiecTBo ¢
orpaHUYeHHOM OTBeTCTBeHHOCThIO «BWMHOM. JlabGoparopusi 3HaHUI»;
AKUHOHEpHOE 00111eCTBO «M3narenbcTBO «IIpocBemeHue»
» @Ousuka (B 2 wyactsiax), 9 kmacc/ I'engenwreitn JI.J., bymaroBa A. A.,
Kopuunse 1U.H., Komkuna A.B.; nmoa penakiuein Opiosa B.A., OGmiectBo ¢
orpaHUYeHHOM oOTBeTCTBeHHOCThIO «BWMHOM. JlabGopartopusi 3HaHUI»;

AxnmonepHoe obmectBo «M3natenscTBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

« Ousuka. 7 kimacc. MeToanyeckoe NOCOOME C YKa3aHUIMU K PEIICHHUIO
HEKOTOPBIX oymMiraanbeix 3amad / JI. O. I'ennenmrerin, A. A. bynarosa,
A. B. Komkuna, M. H. KopauiabeB

« Ousuka. 8§ xiacc. MeToMyeckoe NOCOOME C YKa3aHUSIMU K PEHICHUIO
HEKOTOPLIX oJuMIHaaHbIX 3aja4 / JI. O. I'enpenmreiin, A. A. bynaTosa,
A. B. Komknna, M. H. Kopanises

« Odusmka. 9 knacc. MeToanueckoe IMOoCcOOMe ¢ YKa3aHUIMH K PENICHUIO
HEKOTOPLIX oJuMIHaaHbIX 3aja4 / JI. O. I'enpenmireiin, A. A. bynaTosa,
A. B. Komknna, M. H. Kopanises

« ®usmka. 7 kimacc. CaMoCTOSTENbLHBIE U KOHTPOJBHBIE paboThl / JI. D.
I'engenmreiin, JILA. Kupuk

« Pusmka. 8 kmacc. CaMoCTOSTENbHBIE U KOHTPOJILHBIE padoThel / JI. D.
I'engenmreiin, JILA. Kupuk

« @usuka. 8 kmacc. CaMOCTOSTENbHBIE U KOHTPOJLHBIE paboThl / JI. .
I'engenmreiin, JILA. Kupuk




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Meronuueckue pEeKOMeHaaIuu

MCTOI[I/I‘leCKI/Ie MaTCpHaIbl

PexomMmenanmu 1o ucnoiab3oBanuo Habopa IOP k yueOHuky "dPusnka u actporomus'', 7 Kiacc,
IMunckuii A.A., Pazymosckuii B.I'., Jlux 10.1.
2. luHOBaIMOHHbIC YU4eOHBIC MaTEPHAITBI

"urepakTuBHLIE 1a00paTOpHBIE PA0OTHI O hu3uke"

"MexnpenMersble GU3NKO-MaTeMaTHYecKue yueOHble MOAYIM B OCHOBHOM 1kose"

"®dusuka 7-11 kinaccel. Bubinoreka HarIsIHBIX TOCOOMH"

"®dusuka 7-11 kmaccel. BubIMOTEKA DIIEKTPOHHBIX HAMTISIHBIX IOCOOMIA"

"®dusuka B cucreme J1.b. Dnpkonnna - B.B. Jlaseiiosa’, 7-9 kmacc

"®dusuka. 7-9 kmaccer”

3. aCcTpyMEHTHI YIeOHOH AEeSITCIIBHOCTH
[Iporpamma "Usmeputenn"”

IIporpammusnii koMmmeke "OC3 XpoHonaiinep"

4. DNEKTPOHHBIC U3AHUS
Kypnan "KBant"

Kypuan "Hayxka u )xu3Hp"

Kypuan "Xumust v 5KU3Hb"

Ouimknoneaus "Kpyrocser"

5. Komnexkmun
"KoMIpIoTED B CUCTEME IIKOJBHOTO MPAKTUKYMA 110 (hu3uKe”

3agaun o hu3MKe

U3 dornos ['ocynapcTBeHHON NyOJIMYHON NCTOPUYECKON OUMOIHOTEKH

HIirocTpaTHBHO-XPOHOJIOTHISCKUE MAaTEPUATIBI IO 00IIe00pa30BaTeIbHBIM IPeIMEeTaM

I/IHTCDaKTI/IBHBIC 3aga4u 110 d)I/I3I/IK€

I/IHTCDaKTI/IBHBIC MOACIH 110 (bPIBI/IKe

KoncnekTtsl 1o dusuke, 7"11 knacchl

[TamMsTHUKK HayYKH U TCXHUKH B CO6DaHI/II/I IlonuTeXHUIESCKOro MYy3€i1

ITaMSITHUKY HAYKH U TEXHHUKH B CO6DaHI/I$IX my3eeB Poccun

Pecypcsl 1o husnke XabapoBCKOM KpaeBoil 3a04HOM (hU3UKO-MAaTEMATUYECKOM IIIKOJIbI

Tectol 0 (hU3HKE

6. KomrutekcHbIe pecypehl
Temarnueckue noxoopku LHOP mo npenmeram
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