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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm ¢eaepanbHON paboueil MporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYCHHS
¢bu3uKN Ha AEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢usmke yduThIBaroTCs
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3mKe ycTaHaBIMBAET paclpesesieHne yueOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qusuke paszpaboTaHa C LEIBIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka SABISIETCA CUCTEMOOOpa3ylolMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
W SIBJIICHWM, H3ydyaeMbIX XUMHEH, Ouonorueit, actrpoHomued u ¢GU3UYECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIS TOTY4eHHSI BHIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocetienust Poccutickoit denepanuu (IpoTokoi ot 3
nekaopst 2019 r. Ne T1K-4BH).

Heau uzyyenust pu3suKU:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4aloumxcs K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
(GopMUpOBaHKE TPEICTABICHUNA O POJM (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTkeHHe 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIIEYNBACTCS PEIICHUEM CIICIYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHMH  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHINX pacdY€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 vacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJento).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCcKUX SBICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue NEHbI ASIEHUS Kbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactul BemecTBa. CBS3b CKOPOCTH JBMIKEHHSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIONb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Teil. Cuila ynpyrocTd W 3aKOH
['yka. 3mepenne cuibl ¢ MOMOUIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYECKOTro JIBHIKEHHUS TeNa.
2. H3mepeHue CKOpOCTH NPSAMOIUMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHOM IPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.



5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKCHHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTENH U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KHJIKOCTH OT TIyOWHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCUMOCTbH AABJICHUA ra3a OT TEMIEPaTypPHhI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcioBUE IJIaBaHMs TeN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JEHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl Teja.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o Uk w NP
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Paszgea S. PaGora u MOIIHOCTB. JHeprus.
Mexannyeckast pabota. MOIITHOCTb.



[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» Mexanukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.
Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.
Jemoncmpayuu.
1. IIpuMepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja
10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHS pblyara.
N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUHU.

8 KIIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHM:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIUIONIEpEAAUH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnuectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BELIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpunruner pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.



3aKOH COXpaHEHUs U MNPEBPALLEHUS] SHEPTHH B TEIUIOBBIX MTPOLIECCAX.
Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGnronenrie OpoyHOBCKOTO IBUKEHUS.

HaGmonenne nuddysun.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habmroienue TernaoBoro pacuimpeHus Ted.

V3meHenue naBieHWS Ta3a MpU U3MEHEHWH 00BhEMa M HArPEBaHWM WA
OXJTKICHHH.

[TpaBuiia u3MepeHus TEMITEPaTypHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.

. Habmoienue kunenus.

. HabGnrogenune noctosiHCTBA TEMITEpaTyphl PY JIaBJIECHUU.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH [JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaGmronenne wu3MeHeHUST BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
TEIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiueu BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHOM TEIUIOTHI TJIaBJICHUS JIbJIA.



Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe nojie. Hanpsok€HHOCTH 3iekTpudeckoro mnoiist. [IpuHnmm
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIIECHUE BellecTBa. 3akoH Oma
I ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYEeCKUe LeNU U MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HauYeHue JJIs )KU3HU Ha 3eMJle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOIO I10JIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

W X N U kA W N e



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

25.

["a30BbIi1 pa3psin.

N3mepeHue cuiibl TOKa aMIepPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/IeIEHUS MMOJOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiThl Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o u ok~ w

10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne JEUCTBUS JJIEKTPUYECKOrO TMOJISI HA MPOBOJHUKU H
JIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINIPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MPU  TOCJIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

IIpoBepka mpaBwia Il CHJIbI TOKa MPU TApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3ydyeHne MarHuTHOrO TOJs MOCTOSHHBIX ~MAarHUTOB NPU  HX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydueHue AeiCTBUS MArHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBIL IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE W3MEHCHWM 3HAYECHHWS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KNIACC

Paznea 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMosinHeENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEWHOe JBHkeHHe. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
nanenus. JBuwkenue rmiaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmnynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOJHATOTO HaJl
IMOBEPXHOCTHIO 3eMiIH. [l0TeHIIManbpHas s3Heprus cxxaTtou npyxuHsl. Knunernueckas



sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

o u kAW

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

Halmronenne MexaHU4ecKoro JIBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTedl W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenue aBrKeHUs Tela Mo OKPY>KHOCTH.

HaOmnronenne MexaHu4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEJIFHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEIL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

Ilepenava uMiysibca Ipu B3aUMOICHCTBUU TeJl.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmronenre peak THBHOTO JIBHKCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUH TeJia MOJT IeUCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOPEHHs] Tejla MpPU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHHM 0€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBHI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.



7. Omnpenenenne ko3 HUIIMEHTa TPEHUS CKOJIBKECHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHHUS MPHU PABHOMEPHOM JABIXKCHUU Tela
110 TOPU30HTAILHON TTOBEPXHOCTH.

10. Onpenenenre pabOTBl CUJIBI  YNPYrOCTH MpU HOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4eHune 3aKOHa COXPAHEHUS YHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxaomue — konebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAaHUHM U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCcKOTo
MasTHHKA.

2. Ompepnenenuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAaITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojna  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJEeHUsI.

I L



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOWICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pactipoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH ImpenomiieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCIoib30BaHUE IIOJHOTO BHYTPEHHETO OTPaXKCHHS B
ONTHUYECKHUX CBETOBOAAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. Croxenue
CHEKTpalIbHBIX IBETOB. Jlucepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparouieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

L X N ok wN e

12. HonyquHe Oeoro ceera IIpH CIIOKCHHUHU CBCTA PAa3HbIX IBCTOB.



Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrja
IaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJOMIIEHUS CBETOBOTO JIy4ya OT yTJia
IIaJICHHSI HA TPAHUIIE «BO3LyX—CTEKIION.

4. TlomyueHnue M300paKeHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparouieit
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OmBITBI MO BOCTIPUSITHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBanTOBbBIE SIBJICHHUS.

OmnbiTel Pezepdpopaa u manerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NMoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro saxapa. HWszoronmsl. PaanoaxtrBHBIE
npespaiueHus. [lepuon nomypacnaaa aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOIO YHCEIL
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKHUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3IIy4eHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usiydeHusi NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HccnenoBanue TpEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTeMAaTHU3alluu
u  0000IIeHWS TPEIMETHOTO  COACp)KAaHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K



OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMEHy 0 (QU3UKE I 00ydJaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00OECIIEUUBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHHS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIUIIMATHHO NEATETHHOCTHBIA XapaKTep JAHHOTO pasfielia peaan3yeTcs
32 CY€T TOro, 9YTro OOydYalIIHMeCs BBIMOJMHSIIOT 33JaHus, B KOTOPHIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPYKAOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOJIBI HCCIICOBAHUS (PU3HUCCKUX SBJICHUH, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO HUCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUM.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATHE 3CTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIISIIOLLEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI OE30IAaCHOTO TOBEJIECHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJIO0ATLHOrO XapakTepa SKOJOTMYECKUX MPOoOJeM U MyTed X
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4YE€pe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBS3M TMPU H3YyYCHUH (PUINYECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3a7a4uM (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIEHUs, BHIOOp Hamboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHDOpMAIIMU W WUTIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAMHHUPYS CBOM JEUCTBUSA C JAPYTHUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEJOBaHUSl C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U NpeJIararh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OILIHUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU pEeIIeHUH (PU3NUECKHX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHENHOE), TPaeKTOpHs, pPaBHOJACHCTBYIOILAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHHE;
pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJIeHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO()(PUIMEHT TOJE3HOTO [EWUCTBUS MEXaHHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (6510ka),
«30JI0TO€ TMPaBUJIO» MEXAHHWKH, 3aKOH COXpaHEHUS MEXaHHYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1-2 JeHCTBHS, HMCHOJB3Yysd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PElIeHUs 3a/lad, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYeHHBI pe3yJbTaT, HAXOAWTh OIIMOKM B XOAE OINbITa, JeJIaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAIU COMPUKOCHOBEHHUS TEJI, CUITBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIIEIOBAaHUS, COOUpATh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNlo, KOA(DPUIIMEHT MOJE3HOro AeUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HMX oOnucaHus (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIUTh  HWHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaloLlEeH cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAHK (HU3UIECKOTO COJICPKaHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHWHBIN ammapaT Kypca (OUM3HMKH, COINpPOBOXAAThH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMNIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTaJUIM3amus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JE€KTPOMArHUTHAST UHAYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHBbIC SBJICHUS B TIPUPOJIE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BIAXKHOCTb BO31yXa, AJIEKTPUYECKUU 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
(bu3HYECKUit CMBICT MCIOJB3YEMBIX BETUYMH, 0003HAYEHHUS U €AUMHUIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KUHETUYECKONW TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbHIOMpATh 3aKOHBI U (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIENOBAaHUSA, BBIACIATDH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJEUCTBUE TMOCTOSHHBIX MarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0AKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHMUKA, CHJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CJIenys MPEeAToKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), INEKTPUUECKUE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX LICTIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbA U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U TEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS W TOTJIONICHUS, alb(a-, 6eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE 10 OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBIEHUE H3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETAa TeT,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢bu3nueckue BeNUYUHBI (CpEelHsSsI M MIHOBEHHas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YMCET
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATDH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (DHU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HA4YCHHUA (PHU3NUIECKOU
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHWsl MpeaMeTa B cOoOMparomie
JauH3e, HAOMIOJeHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB M3ITYUCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaYeHUe u3MepseMol BeauuMHbl ((POKycHOE paccTosiHHe
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [IBIKEHUH 0€3 HayalbHON CKOPOCTH, MEepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHUE CBOOOJHOIO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBHYI0 YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKHX SIBJIEHUA U  HEOOXOAuUMbIE  (PU3HYECKHE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl IJis
MOCTPOEHUS N300PAKEHUM B MIIOCKOM 3€pKaJie U COOMpArOLEeH JTUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0POBbS U COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOIb30BaTh  M3yUCHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, "KUAKOCTEH U ra30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMAarHUTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoka Kontpoabsubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero HU3YYEeHUS
padoThbI padoTbI pecypcbl
1 ®dusnka — HayKa O MpUpoje. SIBICHUS MPHPOILI 1 bubmorexa LOK
K PHPOAC. PHPOA https://lesson.edu.ru/03/07
bu6mmoreka [IOK
2 duznyeckue ABICHUS 1
https://lesson.edu.ru/03/07
3 ®dusndecKue BETUYHHBI U UX H3MEPCHUE 1 bubmorexa LHOK
P https://lesson.edu.ru/03/07
Ypok-uccienoBanue "M3mepenue reMieparypbl
4 IIPY ITOMOIIH YKUJIKOCTHOTO TEPMOMETPa U 1 1 bubmorexa [IOK
P B A " P P https://lesson.edu.ru/03/07
JaT4rKa TeMIlepaTypbl

5 Mertoasl HaydHOTO 1O3HaHUs. Onucanue 1 bu6mmoreka [IOK
(bu3NYECKUX SIBICHUHN C TOMOIIBI0 MOJIETIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIapUKa, MMyIIEHHOTO 1 1 bubnunoreka [JOK
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA https://lesson.edu.ru/03/07
mycka"

7 Crtpoenue BemiecTBa. OMBITHI, T0KA3bIBAIOIINE 1 bubmuorexa [JOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBY>KeHHEe YacTHIl BEIIECTBA 1 bubmoreia HOK

teett https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMNbITH IO HAOIIOICHUIO 1 1
TEIUIOBOTO PACIIMPEHUS Ta30B»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

11 O6o06menue mo pazaeny «llepBoHayanbHbIC ngg;j;f;igﬁ;:fo&lo 378
CBEICHHSI O CTPOCHHH BEILIECTBA
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u bubnunoreka [HOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EAMHHLEL ckopocTh https://m.edsogru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.e dsogru /£1080¢10
16 IInotHOCTH BemiecTBa. Pacuer Maccel u o0beMa bu6mmoreka [IOK
TeJa 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpenenenue mioTHOCTU
TBEPIOTO TEJIay
18 Pemenue 3amau no teme "IlnoTHOCTE BemrecTBa" bubnnorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKA B3aUMOICHCTBUS TE. bubnmnoreka [JOK
Cuna ynpyroctu. 3akoH ['yka https://lesson.edu.ru/03/07
JlaGopaTtopHnast pabora «M3yueHne 3aBUCUMOCTH
20 pactsbxeHus (1edopMaln) NpyKUHbI OT
MIPUIIOKEHHOU CHUITBD»
bubnuorexa [JOK
21 SBnenune Tarorenus. Cuma TSHKECTH https:/ llesson.elju.ru 103/07
99 CBs13b MEX1y CHIION TSKECTH U Maccoi tena. Bec bubnnoreka [JOK
Tena. Pemenue 3agad mo teMme "Cuna Tsoxkectr"” https://m.edsoo.ru/ff0al778
23 Cuna TspKeCTH Ha IpYrux ruianerax. Gusznyeckue bubnmnorexa [JOK

XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0a1502
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bubmuorexa [JOK

24 HUsmepenune cuit. JluHaMOMeET
p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecoMocTh

https://m.edsoo.ru/ff0al778

26 CiioxeHue AByX CUJl, HAIPABIEHHBIX 110 OJTHOU bubnmoreka [JOK
npsiMoid. PaBHoIeHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amgau no reme "PaBHonelicTByrOMIAs
cun"

28 Cuiia TpeHus u e€ Bubl. TpeHue B IpUPOIC U bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas padora «M3ydeHune 3aBUCUMOCTH

29 CI/IJIHpT elfm cfoaneHI/m (3)’;1 CHJIBI TaBJICHUS U bubmorexa HOK

p a 5 https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEI

30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CHIIbI
Pemenne 3amau no remam: «Bec Tenay,

31 «I"padmueckoe nzodpakenne cuin», «CHIIbI» bubmmorexa [JOK

MUYECKOE U JKEHUE CHII», ,
P " P https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIOIIAS CUID»
KonTponbnas pabota mo remam: «MexaHudeckoe
32 IBIKeHHe», «Macca, INIOTHOCTELY, «Bec Temay,
«I"padumueckoe nzodpakenne cuin», «CHIIbI

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEITHUCHUS bubnuotexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a OT bu6mmorexa [IOK

34 .
00BbEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPALIMHU TEIAMH, bubmuoreka [JOK
SKUIKOCTSIMU U razaMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHHe B )XMAKOCTH U ra3e, BRI3BaHHOE bu6nmoreka [JOK



https://m.edsoo.ru/ff0a18cc
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I[CﬁCTBHGM CHJIBI TSXKCCTHU

https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau o Teme «JlaBieHue B KUJIKOCTH B bubmuorexa [JOK
raze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocyxt https://m.edsogru/ff0a2970
39 lMuppaBiarueckuii mpece bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [ToprrHeBO )KUAKOCTHBINA HAcOC
41 ATMocdepa 3emiu ¥ IPUUHUHBI €€ CYIIeCTBOBAHUS ]P?tI:fsJ:I/I;Ir(r):eeclicfsaogr(l?/I]fanZb5a
42 Bec Boznyxa. ATmocdepHoe naBieHue ngs?;;?:;i)grou/ff 0a2b5a
43 H3mepenne armocdepHoro aapneHus. OnbIT bubnuorexa [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI bubnuotexa [JOK
HaJl ypOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocgepHoe 1aBieHue Ha bubnuoreka [IOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o teme " AtmocdepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPY>KEHHOE B bubnuotexa [JOK
HUX TeJI0. ApXUMeI0Ba CUIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BI)ITaJI'I)KI/IBEIOIIIeF;I CHUIBI, zle;cﬁaymmeﬁ Ha TeJo, bubmotexa [JOK
https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTBHY
JlaboparopHas paboTta o teme «ccnenoBanue
49 3aBUCHMOCTH Beca Teja B BOJE OT 00bhEMa bubmmorexa [JOK

MOTPYXEHHON B )KHMJIKOCTh YaCTH TeJlay

https://m.edsoo.ru/ff0a3514
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bubmuorexa [JOK

>0 Hnapartne Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJKH U 1
omnpezeneHue e€ rpy30noabEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos.
52 BosayxomnaBanuey, «/laBienue TBEpIbIX Te, bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B)»
53 KonTtponpsHas padora no Teme «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bubmuorexa [JOK
>4 Mexamiccicas pabota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
> MorKHOCTE. EHHHIE MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€r MouHoOCTH, 1
pa3BUBaeMoi Ipu oaAbEME 10 JecTHULE"
57 IIpocteie Mexanu3msl. Peruar. PaBHoBecue cuil Ha bubnnorexka [JOK
pelyare https://lesson.edu.ru/03/07
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopaTtopHas pabota «MccnenoBanue ycioBuit 0.5 bubmorexa HOK
https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIUara
59 Pemenue 3amau mo reme «YciaoBUsI paBHOBECHS bubnmnorexa [JOK
ppraara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus MEXaHU3Ma.
60 JlaGoparophas pabota «13mepenue KI1/] 0.5
HAKJIOHHOM TIOCKOCTH»
61 Pentenne 3amau mo reme "Padbora, MOIIHOCTD, bu6mmorexa [IOK

KHI[H

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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62 Mexanunueckast sueprusi. Kunernueckas u 1 bubnmoreka [JOK
MOTEHIINaIbHAas SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHMYECKOW YHEPTUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
64 "JKCIEepUMEHTAILHOE OIPEIETICHUE N3MEHEHHUS 1 1
KMHETUYECKOU U IIOTEHLIUAJILHON SHEPTUU IIPU
CKATBhIBAHHMM TeJIa IO HAKJIOHHOM IIJIOCKOCTH"
65 KonTtponpsHas padora no teme «Pabora u 1
MOIIIHOCTb. DHEPT U
66 PeseprHslit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"MexaHndeckoe aBrKeHue" https://m.edsoo.ru/ff0a4ee6
67 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnnorexa [HOK
" JlaByieHUE TBEPJBIX TEJ, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme
68 1
"PaboTa. MourHocTs. Jueprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Hara
n/m Bcero  Kontpoabnbie IIpakTuyeckue —— oGpasoBaTejbHbIe
padoThbI padoThbI pecypcnl
1 OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM 1 bubnmnoreka HOK
TEOPUHU U UX OIBITHBIC TOATBEPHKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJICKYT 1
Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO bu6nmnorexa LIOK
3 . 1
COCTOSIHUM BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsCHEHUE CBOMCTB TBEPIOT0, KHUIKOTO U
4 ra3zo00pa3HOro COCTOHHI/IIE BEIIIECTBA Ha OCHOBE 1 bubmorexa HOK
p B B . https://lesson.edu.ru/03/08
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKON TeOpUH
bubnunoreka LIOK
5 Kpucrannmdeckue u amopdHBIe Tea 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuisipHOCTh. [loBepxHOCTHOE 1 bubmmoreka [JOK
HaTSDKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacuimpeHne u cxaTue 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO 1 bubmuoreka [IOK
TEIJIOBOT'O JIBMKEHUS YaCTHI] https://lesson.edu.ru/03/08
9 Buytpennss sHeprusa. CriocoObl H3MEHEHUS 1 bubmuoteka [IOK
BHYTPEHHEHN SHEPrUU https://m.edsoo.ru/ff0a5c60
bu6nmorexa LIOK
10 Bunpl Tennonepenaun 1
g peA https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "TIpakTrueckoe UCIOIb30BaHHE
11 TEIJIOBBIX CBOMCTB BEIISCTB U MAaTEPHAJIOB B LIEIIAX 1 1 bubmorexa [JOK
" - P B https://m.edsoo.ru/ff0a65c0
sHEeprocOepeKeHus
12 KonnuecTtBo TemnoTel. Y nenbHas TEINIOEMKOCTh 1 bu6nunorexa LIOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

YpaBHeHHE TEIIOBOTO Oananca. TemmooOMeH u

https://m.edsoo.ru/ff0a6976
bubnunorexa LIOK

13
TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "VccrnenoBaHue sBICHUS
14 e 506 i a p cMme aHI/Ii XOJIOJTHOM U TOpsiueit bubmmorexa LIOK
TeIL MEHa TPU CMEIIINB
i P A P https://m.edsoo.ru/ff0a6a98
BOJBI"
15 Pacuer konmyecTBa TEIIOTHI, HEOOXOIUMOTO IS bubmuorexa [{OK
HarpeBaHus TeJa U BBIJCIIEMOr0 UM MPU OXJIKICHUU https://lesson.edu.ru/03/08
16 Jlaboparopnas pabota "Onpenenenue yaenbHON bubmmoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus bubmmorexa [JOK
P A P https://m.edsoo.ru/ff0a7b5a
18 [InaBieHue u OTBEpAEBAHNE KPUCTAIIINYECKUX TEJL. Bbu6moreka [JOK
VY enpHas TEnaoTa NIaBICHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopnas pabota "Onpenenenue yaenbHON bubnnorexa [JOK
19
TEIUIOTHI [JIaBJICHU Jbjaa" https://m.edsoo.ru/ff0a72fe
bu6nmorexa LIOK
20 I1 . Ucniapenue
apO0OPA3OBAHHE  KORACHCAILHS P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temaora napooOpa3oBaHus U
21 KOHJICHCAIIUU. 3aBUCUMOCTH TeMIIePaTyphl KUTIEHUS OT brbmmorexa [TOK
AACHCALUH. PatyP https://m.edsoo.ru/ff0a786c
aTMOC(EpHOTO TaBJICHUS
99 Brnaxxnocts Bo3nyxa. JlabopaTopHas pabora bubmmnoreka HOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha onpesielieHNe BIAKHOCTH BO3TyXa
24 [Tpuniuns! paboTs! TeTUIOBBIX aBUTaTeneif. [lapoBas bubnuorexa [IOK
TypOuHa. /[Buraresnb BHyTPEHHEr 0 CrOpaHus https://lesson.edu.ru/03/08
o5 KII/ TermoBoro asurarens. TeniaoBble ABUTATENN U bubnuotexa [JOK

3aluTa Opr)KaIOIJ_IGI\/’Iv Cpeabl

https://m.edsoo.ru/ff0a7c7c
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26 3aKOH COXpaHEHUs U MIPEBPAILICHHS SHEPTUU B bubmmoreka [JOK
TEIJIOBBIX ITPOLIECcCcaxX https://lesson.edu.ru/03/08
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

27 "TemnoBsie sBieHUs. MI3MeHeHNe arperaTHbIx bubmmorexa [TOK

. Y P https://m.eds00.ru/ff0a83f2
COCTOSIHHM BeIlIecTBa

28 Kontponbnas padota mo teme "TermoBbie siBICHUS. bubnmnoreka HOK
M3MeHeHue arperaTHeIX COCTOSIHUM BelecTna' https://m.edsoo.ru/ff0a86ae

29 DnexTpusanus Teln. J[Ba poga 3JIeKTpUUECKUX 3apsIOB bubmmorexa LIOK

pusat ' poa P PAA https://lesson.edu.ru/03/08
30 VYpok-uccnenoBanue "IneKkTpusanus TeI UHIYKUUEH U
MPU CONTPUKOCHOBEHUM"
bubnunoreka LIOK
31 B3aumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona
A p y https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noiie. HampsikeHHOCTh
32 anekTpuyeckoro nosst. [IpuHnmn cynepno3sunuu bubmorexa LIOK
P . P yrep https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKUX TOJIeH

33 Hocutenu snektpuueckux 3apsioB. DIeMeHTapHBIA bubanorexa [JOK
3apsan. CtpoeHue atoma https://lesson.edu.ru/03/08

34 [IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS bubnnorexa [JOK
BJIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3an1a4 Ha IpUMEHEHUE CBOMCTB bubmmnoreka HOK
JJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKUM TOK, YCIIOBUSI €T0 CYIIECTBOBAHUS. bubanorexa [JOK
M CTOYHHKY ATIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4

37 JIeficTBUS PIEKTPUIECKOTO TOKA bubmmorexa [JOK

P https://m.edsoo.ru/ff0a96b2

38 VYpok-uccnenosanue "JlefcTBHE AIEKTPUIECKOTO OIS bubnmnorexa [JOK

Ha TPOBOJIHUKH U AUDJIEKTPUKHU"

https://lesson.edu.ru/03/08
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bubnunorexa LIOK

39 Dne eCKUH e
JEKTPUUECKUI TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas 1enb U €€ COCTaBHbIE YaCTU bubmorexa LOK
P B https://lesson.edu.ru/03/08

41 Cuna toka. JlaGopaTopHas pabora "M3mepenue u 05 bubmmoreka [JOK
peryJMpoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.

42 JlaGopatopunas pabota "M3MepeHue u peryimpoBaHue 0.5 bubmmorexa LIOK

patop | P P Peryip ' https://m.edsoo.ru/ff0a9e14
HaANPSOKEHUS

43 CornpoTuBIIeHHE IPOBOAHKKA. Y ACIIBHOE bubnnorexa [JOK
CONIPOTHUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTb 2JIEKTPHUIECKOTO

44 COIPOTHUBIICHUS MPOBOJIHUKA OT €r0 JUIUHBI, IJIOLIAIN 1 bubmorexa HOK

P POBOA "H e https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOI0 CEUEHUs U MaTepuaia

45 3aBHCHUMOCTB CHJIBI TOKA OT HanpskeHus. 3akoH Oma bubmmorexa LIOK
JUISl y4acTKa LETH https://m.edsoo.ru/ff0aa44a
Jlaboparopnast pabota "HcciaenoBaHue 3aBUCHIMOCTH

46 CHUJIbI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT 1 bubmuoreka [IOK
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"

47 [TocnenoBarensHOE M MapauICIbHOE COSAMHEHUS bubanorexa [JOK
MPOBOJHUKOB https://lesson.edu.ru/03/08
Jlaboparopnas pabota "[IpoBepka mpaBuiia ClI0XKEHHUS

48 HaAMpPsDKEHUH TIPU TTOCTIE0BATETHHOM COSTUHEHUT 1 bubmmorexa [TOK

P P " 8 8 https://m.edso0.ru/ff0aaa58
JIBYX PE3UCTOPOB

49 JlaGopatopHnas padota "IIpoBepka mpaBuiIa JJisi CHIIBI 1 bu6muoreka [JOK
TOKa IIPU NapaJUIEIbHOM COEAMHEHUN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemenue 3amay Ha npumeHeHue 3akona Oma st but6mmoreka [IOK
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Pa3jInIHOTrO COCAUMHCHUA ITPOBOJIHUKOB

https://m.edsoo.ru/ff0aaf8a

PaGota u MOIIHOCTB 3JICKTPHUUYCCKOI'O TOKA. 3aKoH

bub6nmoreka [IOK

o1
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopunas pabota "Onpenenenue paboTsl U 1 bubmmoreka [JOK
MOIIHOCTH 3JIEKTPUYECKOIo TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUECKUE TN U TOTPEOUTETN dIECKTPHISCKOM bubnmoreka [JOK
sHepruu B ObITy. KOopoTKOE 3aMbIkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEmMe
54 "DeKTpUUECKHE 3apsAabl. 3apsHKEHHBIE TEla U UX bubnnorexa [JOK
p . PAIBL 3ap . . | https://m.edsoo.ru/ff0abd2c
B3anMOJIeHCTBUS. [IOCTOSTHHBIN 3NIEKTPHUSCKUAN TOK
KonTponbHas pabota no Teme "DiaeKTpruecKue
. bubmuoreka [IOK
55 3apsbl. 3apsHKCHHBIE Tella U UX B3aUMOICHCTBHUS.
. . https://m.edsoo.ru/ff0abea8
[TocTOSIHHBIH TEKTPUUYECKUN TOK
56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC
57 VYpok-uccnenosanue "M3ydeHue nmosei mocTOSTHHBIX 1 bubnnorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MaruutHoe nose 3eMiI U ero bubmuoreka [IOK
3HAUEeHHE JUIS )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHOE 1oJjIe SJIEKTPUIECKOTO bubmuoreka [IOK
TOKa MarHuTHOE MoJje KaTylmKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d?
[IpuMeHeHne HIeKTPOMAarHuTOB B TEXHUKE.
60 JlaGopatopHnas pabota "M3yueHne nericTBUS 0.5 brbmmorexa [TOK
PaTOpHai p Vi \ ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOHUK C TOKOM
DJeKTpOABHUraTeNb MOCTOSTHHOTO ToKa. Mcnonp3oBanue
AIIEKTPOJBUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA
bubnunorexa LIOK
61 Tpancnopte. JlaboparopHas paboTa

"KoHcTpynpoBanue 1 u3ydeHue padoTsl
AJIEKTPOJBUTATEIIS "

https://m.edsoo.ru/ff0ac86¢c
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62 OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM 1 bubmmoreka [JOK
naaykuuu. [Ipasuno Jlenna https://lesson.edu.ru/03/08
OnekTporeneparop. CriocoOsI MoTydeHus

63 ANEKTPUICCKON SJHEPTUH. DIEKTPOCTAHINH HA 1
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TemMe 1
"DNeKTpUYEeCKNEe U MarHUTHHIE SIBJICHUSA"

KonTponbhas pabota no teme "DiaeKkTpuueckue u bubmmoreka [JOK

65 1
MarHuTHbIE sIBJIEHUS" https://m.edsoo.ru/ff0acb14
PesepBHblil ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK

66 1
"TemnnoBsie siBICHUS" https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"ITocTOSHHBIN IEKTPUUYECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblil ypok. Pabora ¢ Tekcramu 1o TeMe 1
"MarHuTHbI€ sBACHUSA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

Koaun4yecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Bcero Kourpoububie IIpakTHyeckue
n/n u3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Mexannueckoe qBuxkeHHe. MaTepuanbHasi TOUKa 1
9 Cucrema orcuera. OTHOCUTEIBLHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHUE 1 bubmmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMeEpHOE NPAMOIMHENHOE ABUKEHUE. 1 bubnuoreka [IOK
CpenHsisi © MTHOBEHHAsi CKOPOCTh https://lesson.edu.ru/03/09
5 [IpsimonuHeitHOEe PaBHOYCKOPEHHOE IBUKEHHE. 1 bubanoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO 1 bubmmoreka [JOK
nBwkeHus. ['paduk ckopoctu https://lesson.edu.ru/03/09
JlabGopaTtopHas pabota "OnpeneneHne yCKOpeHus
7 TeJla MPU PAaBHOYCKOPEHHOM JBHUKEHUU IO 1 1 bubmmorexa [TOK
P ]‘[1 yerop " A https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH
8 CBobOonHoe nagenue ten. OnbITel [anmes 1
PaBHOMEpHOE JBIKEHUE TIO OKpYX)HOCTH. [lepron
9 ¥ yacTora oopamieHus. JInaeiinas v yriiosas 1 bubmorexa HOK
P ' yr https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHUE 1
bubnunorexa LIOK
11 II i H .B 1
CPBLIL SAKOH HIBIOTOHA. BEKTop CHIH https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHozelicTByromas 1 bubmuoteka [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon Heiorona. Cyneprno3unus cui 1 bu6muoreka [JOK
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https://m.edsoo.ru/ff0ae982

14 Pemenue 3a1ay Ha npuMeHeHue 3aKkoHOB HproToHa bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
15 Cwna ynpyroctu. 3acon Iy im0 oz
16 Pemenue 3amay no teme «Cuia ynpyroctu»
17 JlaboparopHuas pabota «OnpeneneHne KecTKOCTH bubmmoreka [JOK
NPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tpetis https://m.edsoc%.[ru/fanf738
bubmmoreka [JOK
19 Pemenue 3amau no reme «Cuiia TpeHUs» https://m.e dso:)_.[ru /F10afa26
20 JlabopaTtopHast pabora "Onpeznenenue bubnnoreka [JOK
K03 (ppHIIMEeHTa TPEHUS CKOIbKEHU" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no teme "3akonsl Herorona. Cuita bu6nmorexa LIOK
ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubmuoreka [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBuTanmoHHoro neHTpa (ConHedHas cucrema).
lamaktuku"
24 Pemenue 3agau no reme "Cuia TSHKECTH U 3aKOH bubnuoreka [{OK
BCEMUPHOI'O TATOTEeHUs" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckast CKopocTs. HeBecomocTs u bu6muoreka [JOK
IEPETPY3KH https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaibHON TOUKH. AGCOIOTHO
26 TBEp0€ Teno. PaBHOBecHe TBEPAOTO Tea ¢ bubnmorexa LOK

3aKPEIUIEHHON OCBIO BpalleHUs

https://m.edsoo.ru/ff0afe36
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27

MowmeHT cuibl. LeHTp TsKECTH

28 Pemenue 3agau no reme "MomeHT cuiibl. L{eHTp bubnuorexa [JOK
TsKeCTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe bubmmoreka [JOK
"MexaHndeckoe aBrokeHue. Bzanmopaeiictsue ten" https://m.edsoo.ru/ffOb0408
30 KonTtponsHas pabora no Teme "Mexanuueckoe Bu6muotexa [JOK
nBmkenne. Bsaumoneiictsue ten'” https://m.edsoo.ru/ffOb06ec
31 Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs bubnmnoreka HOK
UMITYJIbCA. YIIPYTO€ U HEYNPYIroe B3auMOACUCTBIE https://m.edsoo.ru/ff0b07fa
39 Pemenue 3agad mo teme "3akoH COXpaHEHUS bubnunoreka LIOK
uMITysbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koudpeperuus "PeakTuBHOE IBMKEHHE B
IPUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexanunyeckasi paboTa U MOIIHOCTb https://m.e dsogru p——
35 PaboTa cuibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnnorexa [JOK
TPEHHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBH)KEHUU Tela
M0 TOPU3OHTALHOM MOBEPXHOCTH»
37 CBs13b 2Hepruu U padoThl. [loTeHnanpHas bubmuoreka [IOK
SHEpIus https://lesson.edu.ru/03/09
38 Kunernueckas sneprus. Teopema o KUHETUYECKOU bubmuorteka [IOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B MEXaHUKE
40 JlaGopaTtopHas paborta «/3ydeHue 3akoHa bubnuotexa [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe 1BUKEHNE U €r0 XapaKTePUCTUKU bubmuoteka [IOK
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3aryxaromue Konebanus. BeiHyX1eHHbIE

https://m.edsoo.ru/ffOb1858
bubnunoreka LIOK

42
KoJjeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii U Ipy>KMHHBIN MasiTHUKA
Ypok-uccienoBanue «3aBUCUMOCTh IIEPHUOA
44 KOJICOAHHUH OT KECTKOCTH MPYKUHBI K MacChI bubmmorexa [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalieHue sHePTUn NPU MEXAaHHUECKUX
KOJICOaHMIX
46 JlabGopaTtopHast pabota «OrnpeaesieHne 4acToThl U bubnnoreka [JOK
nepuoja KojaebaHuii MPpy>KHHHOTO MasTHIKA) https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojiebaHui rpy3a, MOJABEIICHHOTO K HUTH bubmorexa HOK
pro py3a, oA ’ https://m.edsoo.ru/ff0b197a
OT Macchl Ipy3a»
48 Mexanuyeckue BoiHbl. CBOMCTBA MEXaHUYECKUX bubnnorexa [IOK
BOJIH. [IpofobHEIE U IONIEpEYHBbIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 VYpoxk-koH(pepenus "MexaHU4eCKre BOITHBI B
TBEPIOM Tene. CeilicMuiecKre BOTHBI"
50 3Byk. PacmipocTpaneHne u oTpakeHHe 3ByKa brbmmorexa [IOK
yE- pocTp P K https://lesson.edu.ru/03/09
51 Ypok-uccnenoBanue "HabntroieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"
59 I'pomKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI bubnmnoreka HOK
pe30HaHC https://lesson.edu.ru/03/09
53 VYpoxk-koH(pepenus "YnpTpa3Byk U HHOPaA3BYK B bubnuotexa [JOK
IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToarotoBka Kk KOHTPOJIBHOU paboTE MO TeEMe bu6nunorexa LIOK

"3akoHBI cCOXpaHeHHs. MexaHndecKkue KoueOanus

https://m.edsoo.ru/ff0b25f0
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¥ BOJIHBI"

KoHTposbHas pabota 1o teme "3akoHbI

55 "
coxpaHeHus. MexaHn4ecKue KoJieOaHus U BOTHBI
56 DJIEKTPOMAarHUTHOE M0J€. DIEKTPOMATHUTHBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepennus "lIkana 37eKTpOMarHUTHBIX BuG 110K
noInoTeKa
58 BOJIH. Mcnionp30BaHue 37€KTPOMAarHUTHBIX BOJIH
. " https://m.edsoo.ru/ffOb2fe6
JUIsL COTOBOM CBSI3U
VYpok-uccnenopanue "M3yueHue cBONCTB
Bbu6mmotreka [JOK
59 3IEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO 1
doma” https://m.edso0.ru/ff0b2c6ec
TenedoHa
60 Pemienue 3amau Ha onpeiesIeHUE YaCTOTHI U JITTUHBI
3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHas mpupoza ceeta. CKOpocTh bubnnorexa [JOK
cBera. BonHOBEIE CBOMICTBaA cBETA https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. [Ipsmonunennoe Eub6 110K
nonmoTexa
62 pacnpocTpaHeHue cBera. 3armeHus: CoiaHua u
T https://m.edsoo.ru/ff0b3658
VHBI
63 3akoH oTpaxeHus cBeTa. 3epkana. Pemenue 3anau bubmuoreka [IOK
Ha IPUMEHEHUE 3aKOHA OTPaKCHUs CBETa https://m.edsoo.ru/ff0b38c4
bubmmnoreka HOK
64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA 1
https://m.edsoo.ru/ffOb3aea
[TosnHOE BHYTpEHHEE OTpakKEHUE CBETA. Bu6 OK
noImoTeKa
65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAKEHUS 1
https://m.edsoo.ru/ffOb3c5c
B ONTHYECKUX CBETOBOJIAX
66 JlaGopaTtopHas pabora "HcciaenoBanue

3aBHUCHMOCTH yTJia IPEIOMIICHHA CBETOBOI'O JIyda
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OT yTJIa MaJIeHUs Ha TPaHuIle "BO31YyX-CTEKIIO

VYpok-koHpepennus "Vcrnonp30BaHrEe MTOJHOTO

67 BHYTPEHHETO OTPa)KEHUs: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3h"
bu6nmoreka [IOK
68 JI .0
PSP ATTHHACCIA CHIa JHHE! https://m.edsoo.ru/ff0b3f2c
bubnmoreka [IOK
69 II 0 i
OCTPOCHIE HEOOPIICHIH B JHH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Onpenenenue GOKyCHOTO
70 ACCTOSIHUS U ONITUYECKON CHIIbI COOMparoIen bubmorexa HOK
P " parott https://m.edsoo.ru/ff0b4206
JIUH3BI
71 Ypok-koHpepennus "OntTuyeckue TMH30BbIE bubnnorexa [JOK
puoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ffob4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue”
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 Hprorona. CnokeHue CrieKTpaabHbIX IIBETOB bubmorexa HOK
) P : ’ https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlabGopaTtopHas paboTta "OMBITHI 1O PA3IOKEHUIO
75 0eJIoro CBETa B CIIEKTP M BOCTIPUSTHIO I[BETA bubnnorexa [JOK
MIPEMETOB MPU UX HAOJIIOICHUH Yepe3 IBETOBBIC https://m.edsoo.ru/ff0c0e2a
bunbTpe"
76 VYpoxk-npaktukyM "BoaHOBBIE CBOWCTBA CBETA:!
mucnepcus, MHTepdepeHnns U Audpaxus’"
b K
77 OmnsiThl Pesepdopaa u muianerapHast MoJienb aToma nommorexa O

https://m.edsoo.ru/ff0c12a8
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78

ITocrynatel bopa. Moaens atroma bopa

79 Hcnyckanue v morjonieHue CBeTa aTOMOM. bubnmnoreka HOK
KBanTsbI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "Habintonenue ciekTpoB bubmmoreka [JOK
uCIycKaHus" https://m.edso0.ru/ff0c1550

81 PagyoakTuBHOCTE 1 €€ BUIBI buGnuorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenue aToMHOTO siipa. Hyknonnas Mojens bubmmorexa LIOK

https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHbIE IpeBparieHus. M30Tombl ﬁg&?ﬁ;ﬁ;{;gﬁﬁf Oclald

84 Pemenue 3amau no teme: "PagmnoakTrBHEBIE bubnunoreka LIOK
npeBpaieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana

86 Ypok-koHpepennus "PagnoakTuBHbIC U3TYUCHUS B bubnnorexa [JOK
npupojie, MeIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnmnoreka HOK
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBSI31 aTOMHBIX sifiep. CBsI3b MacChl U bubnmnorexa [JOK
SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenne 3ampau no reme "Anepusie peakuun”

90 Peakuuu cunrtesa u )Je"neHm{ saep. Uctounnku bubmuoreka [JOK
sHeprun CoJIHLIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "AnepHas sHepreTuka.

91 JleficTBHS paMOaKTUBHBIX U3Jy4EHUU HA KUBbBIE
OpraHu3MbI"

92 [ToarotoBka Kk KOHTPOJIKHOU paboTE MO TeEMe bu6nunorexa LIOK

"DNIeKTPOMAarHUTHOE MOJe. DNEKTPOMarHUTHbIE

https://m.edsoo.ru/ff0c223e
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BoJiHbl. KBauToBEIE ABIICHUA"

KoHnTtponbHas pabota 1o teme "DJIeKTpOMarHuTHOE

93 noJje. DJIeKTPOMarHUTHBIE BOJTHBI. KBaHTOBBIE 1
siBieHUS"
94 [ToBTOpenue, 06o61eHue. Jlaboparopusie paboTh 1 1 bubmmoreka [JOK
1o Kypcey "Bzaumopeiictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 06o0mIeHNe. Perenne pacueTHbIX U
95 KauyeCTBEHHBIX 3a/a4 1o Teme "TeroBbie 1 bubmmorexa [JOK
" % https://m.edsoo.ru/ff0c2572
MIPOLIECCHI
[ToBTOpenue, o6o0meHne. Penenne pacueTHBIX 1
96 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TermoBbix 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c2a22
JIBUTATENEH
[ToBTOpenue, 0606menHue. Pemenue pacueTHbIX U
97 KauecTBEHHBIX 3a1a4 o teme "KII1/] 1 bubmorexa HOK
8 " https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAaHOBOK
08 [ToBTOpenue, 0606menue. JJaboparopusie paboThI 1 1 bubnmoreka [JOK
1o Kypcy "CBeToBble siBIeHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061meHune. Pabota ¢ Tekctamu no 1 bubmmnoreka HOK
TeMe "3aKOHBI COXpAaHEHUS B MEXaHHKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06061menue. Pabota ¢ Tekctamu no 1 bubmuorteka [IOK
teme "Konebanus u BosiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bu6moteka [IOK
TeMe "CBeTOBbIE SIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu 1o 1
teme "KBaHToBas u siaepHas ¢puzuxa"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienne»

» ®usuka: 8-if kmacc: 6a30BbIN ypoBEHB: YueOHUK, § kinacce/ [lepobimkun U.
M., UBanoB A. U., AkitnonepHoe o6miectBo «M3narenbctBo «IIpocBemieHue

» dusuka: 9-i kace: 6a30BBIM YpOBEHb: yueOHUK, 9 kiacc/ [lepoimkun H.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIIECTBO
«H3narensctBo «lIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

[Iporpammel ocHOBHOTO 0011ero oopazopanus. dusmuka. 7 — 9 knaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

PaGouas nporpamma. @usuka. 7 — 9kiiacchbl: yueOHO-METOUYECKOTO TOCOOus
/coct.TuxonosaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2).

Jlykammk B.M. CoopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
IIpocsemenne, 2010. —192c.

PaGouas nporpamma no ¢uzuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM.

AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padboTsl. KoHTposibHBIE
3apanusi. —Caparos:Jluneit, 2014.

Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIBHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

«KonTponpHO-u3Mepurenbubie MmaTepuainsl. dusuka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

Tectol no ¢usuke. 9 knace: k yueOuuky A.B. Ileppikuna, E.M. I'yrauK
«Dusuka 9 xknacey / O.U. I'pomrneBa. — M.: M3gatenbctBo «Ok3amen», 2010.



®dusuka. 9 kimace. TemaTnueckue TeCTOBBIE 3aqaHus A1 noarorosku k ' A. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — fApocnasib: OO0
«Axanemus pazputusy», 2014,

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubnnoreka — Bc€ mo npeamery «Pusnka». — Pexxum poctyna:
http://www.proshkolu.ru

Enunas xomtekius quppoBbIx 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

WHTepecHbIe MaTepUabl K ypokaM (GU3UKHU 110 TeMaM; TECThI [0 TeMaM;
HarJsIIHbBIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

BuaeoomnsiTel Ha ypokax. — Pexxum poctyna: http:/fizika-class.narod.ru

WHTepecHbIe MaTepuabl K ypokaM (U3UKH 110 TeMaM; TECThI 10 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum foctyna: http://class-fizika.narod.ru

XKusas pusuka: ooygaromas nporpamma. http://www.int-edu.ru/soft/fiz.htmi

dusuka.ru. - http://www.fizika.ru/
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