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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma mo ¢Qusuke pazpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOM
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, H3y4yaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3UUYECKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
omnpenenensl B Konuenmuu npenopaBanust ydeOHoro mnpenmera «Dusukay B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3uKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCJIEIOBATENHCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSIM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBIECHMH O  BO3MOXHBIX  cdepax  Oyayuien
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpuOOpEeTeHNE 3HAHWM O JAUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS TMPOCTCUINUX pacyETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel GU3NIECKOTo COACpKaHUsA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

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

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Heleo).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4JaronMxcs, Crucka HKCIEPUMEHTANBHBIX 33JaHUM, MpeiaraéMblXx B pamMKax

OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (PU3HKeE.
COJAEPXAHUE OBYUEHUA

7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNWYMHBL. M3MepeHue @uanyeckux BelWyuH. PuU3nyYecKue
npuoopsl. [lorpemHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arlT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HaHMs: HaOJIIOJEHHE, MMOCTAHOBKA HAY4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. Dusnyeckue NpuOOPHl U MPOLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTIO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue o0bEéMa KUIAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MOMOIIM >KMIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysumn.

3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCA ~ MPUTSIKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnpIThI 10 HAOIIOJEHUIO TETJIOBOTO PaCIIMPEHUsI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHne U B3aUMOJAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tesl. Cuina ynpyrocTd M 3aKoH
['yka. 3mepeHue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIa
TskecTd. CHIla TSDKECTH Ha Ipyrux aHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepennie cKopoCTH NPSIMOJITUHENHOTO ABUKEHUS.
HabGnronenue siBjeHUST HHEPIIHH.

CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.
CrnoxeHune CHJl, HaIlPaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpezneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMS (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPJOTO TeNA.

1
2
3
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6



4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBienne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMHU TEJIAMH, KUIAKOCTAMHU M rasamu. 3akoH [lackand. [lHeBmaTmueckue
MAaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT THyOuHBL. ['mapoctatnyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emuin u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBAaHUSA
BO3aymHOW o6osouku 3emuu. Omnbit Toppuuermnu. M3mepenune armocgepHOro
JABJIEHUsS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JleficTBrE XKUAKOCTH U ra3a Ha NOrpyXKEHHOE B HUX TeJO. BelTankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxonnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.
CooOmaromyecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

I e

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHOW 4YacTH
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

N

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YCIOBHE IUIaBaHUs TEJ: MJIABAHHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH TeJla U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHON B
JKUJIKOCTh YaCTH TeEJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B ’KMJIKOCTH, OT MAcCChI T€Ja.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
J)KUJKOCTh YaCTH Teja U OT MJIOTHOCTHU KUJIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U

OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.



Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrHs.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimaul.

1. Omnpexnenenne pabOThl CUIIbI TPEHUS MPHU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEH DHEPTUU:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIUIONTPOBOJHOCTh, KOHBEKIUS, U3TyUEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHas TEMJI0Ta CTOpaHusl.



[IpuHuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro aBuratesns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUsSI ¥ IPEBPAILCHUS SHEPTUM B TEIVIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

HabGmonenne nuddysun.

HabGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teul.

M3MeHeHne AaBieHUs ra3a IpHU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenayu.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHCHHe TEILIOEMKOCTEH Pa3INYHbIX BCIICCTB.

. Ha6HIOII€HI/I€ KHUIICHUA.

. Ha6HIOII€HI/I€ IMOCTOAHCTBA TCMIICPATYPHI IIPU IIJIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OaJIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JIaBJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEepaTyphl.

HaGnronenne wu3MeHEHUS BHYTPEHHEH OHEpPruuM Tella B Pe3yJbTare
TEeIJIoNepeay ¥ padOThl BHEITHUX CHJI.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TETIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIIapeEHNs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEIUIOTHI TJIaBJIEHUS JIbJIA.

Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.



Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsaoB. BzaumopelcTBue
3apspKeHHBIX  Tenl.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aWMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mofs. [lpuHiun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpuYecKux 3apsiioB. DJIEMEHTAPHBIA JIEKTPUUECKUI 3apsil.
Crpoenne aroma. IIpOBOJNHMKM W  JMAJIGKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUI TOK B KUIKOCTSIX M razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HaIpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBO/IHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIenna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIN IJIEKTPpUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMmoaelcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nose. MarHuTHoe moJie 3eMJIM U €ro 3HaYeHHE JJIA )KU3HU Ha 3eMile.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKAa. M CMoJib30BaHWE 3IEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Ted.

JIBa po/ia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M CTOYHMKH TTOCTOSSHHOTO TOKA.

JlencTBUs SIEKTPUUECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

11. ['a30BbIii pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 2eKTPpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpOTUBIICHUH.

BzauMopeiicTBre TOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.
14.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOILINE 3aBUCUMOCTh BJICKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHMS U MaTepuarna.

[IpoBepka mpaBwia CHOXKECHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TApaJICIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJICISIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO YE€PE3 JIAMIIOYKY, OT
HanpsHKEHUS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSIHHBIX MarHUTOB.



15. I3yueHne MarHMTHOrO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
O0BEIMHEHUU U Pa3JICIICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpaBJICHUS TOKa B
KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenue KII/l 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCIICJOBAHUE W3MEHEHHUM 3HAYEHWS W HaIIpaBJICHUS HMHIYKIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHOMeEpHOE mpsiMONMHENHOE ABHKEeHUE. CpenHsas U MIHOBEHHAs
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOogHOE
naaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. I3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEprus cxkaTtou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
SHEPIUH.

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

HabnroieHne MexaHM4ecKoro ABM)KEHHUS Tella OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME TyTell M TPAEKTOpPUW JIBUJKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.

H3mepenne cKopocTy U YCKOPEHHUSI IPSIMOITMHEHHOTO JBUKCHHUS.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienue 1BU»KeHUs Tea 10 OKPYKHOCTH.

Habmoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJIBI.

Habmtoienue paBeHCcTBa CHIT TIPH B3aUMOJICHCTBUU TEII.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHHU.

[lepenaya nMitysbca npyu B3aUMOJCHCTBUM TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITYJIbCa TIPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBHUH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPH JABMKEHUU Tella Mol JeHCTBHEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEHUIETO0 PaBHOMEPHOTO
JBMDKCHUS IIApUKA WA TEIICIKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAa4aJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanre 3aBUCHMOCTH  CHJIBI  TPEHHS CKOJIBKCHHS OT  CHUIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.



9. Ompenenenue pabOTbl CHIIbI TPEHUsI IPU PABHOMEPHOM JABM)KEHUHU Tella
110 TOPU30HTAIBHOM IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU  HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOIO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTyda. MaTteMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KECHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BoOJIHBI. (CBOICTBA MEXaHMYECKMX BOJH. IIpomonbHble U
IONepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue konebGaHUil Tesl MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo

I L

MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

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

4. HccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl TIpy3a, MOJBEIICEHHOTO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

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



DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWMCTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOWICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paszgea 11. CBeToBbIe sIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmosmmHenHOe
pactpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBerta. 3akoH mpesoMmieHUs cBera. llosiHOe BHYTpeHHee
OTpakeHue cBeTa. VCIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKCHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biau3opykocTs u
JAITbHO30PKOCTb.

Paznoxenune Oemnoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX BETOB. Jlucniepcust cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens rinasa.
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11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [lomyuenue 6em0ro cBeTa MpU CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie padomul u onsimel.

1. HccrnenoBanue 3aBUCMMOCTH YTJIa OTPa)KEHHUS CBETOBOTO JIyda OT yria
najicHUsI.



2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yTJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. llomydenue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
I[BETOBBIC (PUIIBTPHI.

Paznen 12. KBanToBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHTel. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sznpa. HW3zoronmsl. PaanoaxtrBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS pPaguOAKTHBHBIX HW3JIy4YEHUUW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUs U TOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

6. Peructpanus uziaydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaGnromeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAONNN MOYJIh TIPEIHA3HAYCH JIJII CHCTEMAaTHU3aIuN
u  0000mIeHWS  TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU M3YUYCHHH BCEro Kypca (GU3UKH, a TakKKe JJIsi TOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 10 (u3uke i 0o0ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.



[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HUCCIIEIOBAHUSA
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TIIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHANBHO AESATEIBHOCTHBIA XapaKTep JaHHOTO pa3Jiella Pearn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeuIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKkue SBICHUS B OKPY>KAOIIEH MPUPO/IE U TTOBCEAHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYUYHbIC METOAbI UCCIEAOBAHUS (PU3UUECKUX SBICHUMN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTM)KCHHE JTMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.
B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIIero oopa3oBaHus
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YJacTH:
e 1) naTpMOTHYECKOT0 BOCIIUTAHMSA:
e — MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
(du3nyuecKoil HayKu;
e — IICHHOCTHOE OTHOIIICHHE K JOCTHKEHUSIM POCCHICKUX YUEHBIX --(DU3UKOB;
e 2) rpaKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
e — FOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXXJIEHUU OOIIECTBEHHO 3HAUYMMBIX
U OTUYCCKHX TMpOOJIeM, CBSA3aHHBIX C TMPAKTHYCCKUM TMPUMCHCHHEM
TOCTIKEHUM (PU3UKH;
e — OCO3HAHHE BAKHOCTH MOPAIBHO--3TUYECKHX MPHUHIUIIOB B JCATEIHHOCTU
YYEHOT0;
e 3)3CTETHYeCKOro BOCIIUTAHMS:



— BOCHPUATUE 3CTETUYECKUX KAYECTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 MIO3HAHMSA

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BaKHEHIIEH COCTABIIIOLICH
KYJIBTYDBI;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl  310POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXKHOCTU MpaBUi OE30IacHOrO IOBEIEHUS Ha
TPAaHCIIOPTE, HA JIOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBaHHEM B
JOMAIIIHUX YCIIOBUSX;

— c(opMupOBaHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOEr0 INpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH H
COLIMAJIbHOM HANpaBJI€HHOCTH, TPEOYIOIMX B TOM YHCIe U (PU3MUECKUX
3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NpodecChid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA :

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHMW JJIs pelieHHs 3a1ad B
00JIaCTH OKpY’KaolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

— OCO3HaHME TI00ANBHOTO XapakTepa AKOJIOTHYECKUX MpoOJeM U IMyTed ux
peLieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— TOTPeOHOCTh BO B3aUMOJEWCTBUM IMPHU BBIIOJIHEHUU HCCIECIOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

— TIOBBIIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUYECKYIO
NESATENBHOCTD;

— OTPeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIe GOPMYTUPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SBIICHUSAX;

— 0co3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH
duzukuy;



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6p€TeHI/II/I HOBBIX (1)I/IBI/I‘{CCKI/IX

3HaHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOEL, O6IH€CTBa )51

3KOHOMHMKH, B TOM YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX IJ100aJbHBIX TOCJIE/ICTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHHS TporpaMMbl IO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MpPU3HAKU OOBEKTOB
(siBNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHbIA MPHU3HAK KJIAaCCU(PUKALUU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NPU H3yYEHUH (PU3NIECKUX
SBJICHMI W MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JIE€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYCSCKHUX BEIIMYHH,

CaMOCTOATENIbHO BBIOMpPATh CHOCOO penieHus y4eOHOW (u3nuecKou
3a/layu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pElIeHMs, BbIOOp Haubosee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIICJIIEHHBIX KPUTEPUEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(bu3MYEeCKUl HKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIHO (POPMYIMPOBaATH 000OILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEOBAHMS;



IIPOrHO3UPOBATE  BO3MOKHOC I[.':lJ'IBHCfIHICC Pa3BUTHC (I)I/IBI/I‘ICCKI/IX
IMpOoHCCCOB, 4 TAKKC BBIABUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX
YCIOBUAX 1 KOHTCKCTAx.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METO/bl, THCTPYMEHTBI U 3alpPOCHI MPU MOUCKE H
orOope MHGPOPMALMKM WIA JAHHBIX C YY4ETOM MPEUIOKEHHON yueOHOM
busnyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, AMarpaMMaMi, UHOU rpauKoi 1 UX KOMOMHALIUSMU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B X0Jie OOCYXJEHHUsI y4eOHOro marepuana, pe3yiabTaToB J1aOOpPaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKAa3bIBaTh WJCW, HALICJICHHBIE HA PEIICHHUE 3a/layd U MOJJep KaHue
OJ1arokenaTeIbHOCTH OOIICHUS;

COTOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3HIIMI;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEICTABISATh PE3YyIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIepUMeHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUECKOM
pOOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHMIO: pachpeleisTh poiav, OO0CyKIaTh MIPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJILKUX JIFOCH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIIPaBJICHUI0O U KOOPJUHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YICHAMH KOMaH/IbI;

OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIbLHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYalHsIX, TPEOYIOIINX
JUIs pelieHns (pU3NYECKUX 3HaHU;



OPUEHTHPOBATHCS B  PA3NMMYHBIX IMOAXOJAX TMPHUHATHS  pEIIeHUi
(MHOUBUYyadbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIICHUH
TPYIIION);

CaMOCTOSATEILHO COCTABIISITH AITOPUTM pelIeHUs (GU3HMIESCKON 3a7a9d WA
IUTaHa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPe/IaraeMble BApUaHThI PEIICHUH;
JieNath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh 1jiaH €€ N3MEHEHHUS,
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHKEHHUS)  Pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJl BBIOJHEHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJEHHBIX OIIMOOK,
BO3HHMKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pELIEHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koH1y oOyueHust B 7 kjiacce nIpeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJII0/IEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUSI BeLIeCTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOoe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sBiaeHUs (IudQy3usi, TEIIOBOE ABUKCHHE YacTHUIl BEUIECTBA,
pPaBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEPLHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCBHIO
BpalllCHUsI, TMEpeaada OaBICHUS TBEPABIMU TENAMH, KUIAKOCTAMU U
razamu, atMocepHOoe [aBleHHE, IUIABaHHE TeJl, IPEeBpALICHUS
MEXaHUYECKON SHEPruM) MO ONUCAHUIO MX XAPAKTEPHBIX CBOICTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SABJICHHUE;



pacro3HaBaTh MPOSIBICHUE H3YYEHHbIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
MPUPOAE, [ECUCTBUE CWIbI TPEHHS B MPHUPOJIE U TEXHUKE, BIIHMSHHUE
aTMoc(epHOro JaBIeHHUS Ha >KMBOW OpraHHU3M, IUIaBaHHUE PBIO, pblYard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a/ja4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usnyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cwia TpeHus, AaBieHue (TBEPIOrO Tena, JKHUIKOCTH, Tra3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3((UIMEHT MOJE3HOr0 JEHUCTBHUS MEXAHHU3MOB,
KMHETUYEeCKass M TMOTEHIMalIbHAs YHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MYECKUN  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH 'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yys MpaBUJia CIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECUs pbidara (6J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aIUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKO-OPUEHTUPOBAHHOTO XapakrTepa:
BBISIBIIATh MIPUYUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHUE M3 12
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopMyIbl, CBS3BIBAIONINE (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBHSI 3a/1a4 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMUMHBI B (DOPMyJIbl UM MPOBOAUTH PacuUéThl, HaXOAUTh CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OICHUBATh PEATUCTUIHOCTh
NOJTy4eHHOM (PU3NUEeCKON BEJIUYMHBI,

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenve  (TUmnoresy),  pa3idyaTh U MHTEPIPETUPOBATH



IOJIyYEHHBIM pe3ysibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBO/IbI 10 €T0 PE3YyJIbTaTaM;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUH WK
bu3IecKuX CBOMCTB Tel: dbopmMynrpoBaTh POBEPSIEMBIE
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PyA0BaHHUS,
3aMMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOJBL;

BBINOJIHATh MpPSMbIE HU3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAaHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOJNUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JIPYrof C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MyTH
PaBHOMEpPHO JBIDKYIIETOCS Tela OT BPEMEHH MABIDKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEIN, CUIIbI
YIOPYrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTU Tejla U OT MNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTABaHMSI TEJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJHATh M3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJEC
NPEIJIOKEHHBIX Ta0NUIl U TpaduKOB, AENaTh BBIBOJBI MO pPe3yibTaTaM
UCCIICIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIeCTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOmas Ha
NOTPYKEHHOE B KHUIKOCTh TeJO0, KOA(D(PHUIMEHT MONe3HOro AeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysd NPEIOKEHHOW WHCTPYKUUU: TpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BEJTUUHHBI;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIIHNECS COCYAbl, OapoMmerp,
pBIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKkTepU30BaThb IPUHLIMIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHCAHHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,



MaHOMETp, BEICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIOJb3Ysl 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HHGOpPMALMIO O  MpHUMeEpax)
NPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecreueHrss 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbS U COONIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW M TyTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMaIuu (HU3HUECKOTO COJEPIKaHUsA, B TOM
yucie MyOJuYHO JenaTh KpaTKue COOOUICHHsSI O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHATUUHBIM anmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBITIOJTHEHUH YYE€OHBIX TPOEKTOB M HWCCIEIOBAHHUHA pacHpeeNiaTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3@ BBINOJHEHHEM IUIaHA JACWCTBUH, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIM  BKJaA B  JEATENBHOCTh  TPYMIbBI,  BHICTPAaWBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K koHniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHATUA: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTANINYECKUE U
aMmopdHble Tea, HACHIIICHHBIH W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPrUsi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE T0JIE, TPOBOJHUKHU
Y IUDJICKTPUKU, TIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJIEHHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHHE, KANIWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlusl, IUIaBJI€HUE, KpUCTauIM3anus (OTBEpJEBaHUE), KUIICHHE,



Terionepegaya (TEeTIOnpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsI0B, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE WHAYKIKS)
[0 ONHUCAaHWI0O UX XAaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKPYXAaIoleM MHpEe, B TOM Uucle (U3UYCCKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE W KaNWULIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emin, Jped(d MoJat0COB, pOJIb MAarHUTHOTO TOJISI JJis YKWU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MTPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nyecKkre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAd TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsA TEIUIOTa
IUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAIlIMHBI, OTHOCHUTEJbHAS BIIAXKHOCTh BO3/AYyXa, JJICKTPUUYECKUN 3aps,
CUJIa TOKa, JJICKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBIIEHUE IPOBOIHUKA,
yACIbHOE  CONMPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTr0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W CIMHUIIBI
bu3nYecKX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOLIME JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
VCIOJIb3YSl OCHOBHBIE IOJIOKEHHUSI MOJIEKYJAPHO--KUHETUYECKOM TEOPUU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMUA MOoJiel (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHHS DHEpPrMHh, TIPHU ITOM JaBaTh
CJIOBECHYIO (hOPMYJTHUPOBKY 3aKOHA M 3alUCHIBATH €r0 MAaTeMaTHYECKOE
BBIPAKCHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKUX



1aroB ¢ omnopoi Ha 1-2 U3y4YeHHBIX CBOWCTBA (U3MUECKUX SIBJICHUH,
(buU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEWUCTBHS, MCIOJb3Yysd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX JUJI  pelleHHus 3aJadyd, BBIOUpPATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTH PacuéThl U CpPaBHUBATH
MOJTy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
$u3MYECKUX METOMOB, MCIONb3ys OMHCAHME HCCIEIOBAHUS, BBIICIATDH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh IOpsAJKa
IIPOBEJICHUSI HCCIIEOBAHU, 1€JIaTh BEIBOBL;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBeTa M3Iydarollel (MOriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH
pOBEpsSEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyZOBaHUs, OMUCHIBATH XO/1 OMbITAa U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATh  NPSMbIE  W3MEPEHHUsS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXXHOCTH BO3JyXa, CHJbl TOKa, HANPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (PM3MUECKUX BEJIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHOM aOCOJIFOTHOM NMOTPEIIHOCTH;
IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
OpPYyro C  UCHOJIb30BAaHUEM IMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IONEPEYHOrO
CEUEHMS U Y/IEJIbHOIO COMTPOTHUBIICHHS BEIIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEJIBHONO M  MApaJUIEIbHOTO  COEIMHEHMIM
IPOBOJHMKOB): IUIAHUPOBATh HCCJIEOBaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEeaso)KEHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TIpaduUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;



IPOBOJNTHh KOCBEHHBIE HU3MEPEHUsS (PU3NUYECKUX BEIMYMH (yAeJabHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBICHUE IPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBaTh W3MEPEHMs, COOUpAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NPEIJIOKEHHON WHCTPYKUUH, U
BBIYUCIIATH 3HAYEHUE BEJINYNHBIL;

COOJIIO/IaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOPaTOPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh NPUHIMUIBI JEHCTBUSA HW3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKONM IHEPIUM, IIIEKTPOOCBETUTEIILHBIC
npuOOpkl, HarpeBaTEIbHBIE IEKTPONPUOOPH! (IPUMEPBI), STEKTPUUECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTBIE TEXHUYECKUE YCTPOMCTBA U WU3MEPUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
LIETIEH C IMOCIENOBATEIbHBIM U ITapaJuICNIbHBIM COCAUHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUYECKUX LIETIEeH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B TIOBCEJIHEBHOM
KU3HM 1711 oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM JKOJIOTUYECKOT0 TIOBEJACHUS B OKPYKAIOLIEH CPELE;

OCYUIECTBJISTh MOUCK HHPOpMALMK  (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE WMEKOLIMXCA 3HAHUM U IIYTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH MHGPOpPMAIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JUTEPATYpPy  (PU3NUECKOrOo  COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcel cetu HTEpHET, BiafeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHus, B TOM u4ucie MyOJMYHO MPEACTABIATh pPE3YIbTaThl
IIPOCKTHOU WJIM UCCIIEAOBATEIbCKOW IEATEIIBHOCTH, IIPU 3TOM I'PaMOTHO



UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3uKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3UUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEIbHOCTD TPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjgacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M NEPErpPy3KU, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTD,
CHEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, alib(a-, OeTa- ¥ raMMa-u3IIydCHHS,
W30TOTIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBIKEHHE, CBOOOJHOE
najicHUE TEJ, PABHOMEPHOE JIBIKCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBHE
TeJ, pEaKTUBHOE JBUXEHUE, KOJeOaTeJIbHOE IBIKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, MPSMOJIMHEMHOE pacIpoCTpaHEHUE, OTPAKEHUE WU TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeJIoro cBeTa B
CHEKTp H CJOKEHHWE CHEKTPaIbHBIX IIBETOB, JUCIEPCHS CBETa,
CCTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBCHHE JIMHEHYATOTO CIICKTPA
U3ITyYEHHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHUS B TIPHPOJIC:
MIPWINBBI M OTJIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHMe BOJHBI, I[yHAMH, 5XO0, IIBeTa T,
ONTHYCCKHE SIBJICHUS B TPHUPOJC, OMOJOTHYECKOE JCHCTBHE BHIMMOTO,
yIbTPa(PUOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €CTECTBEHHbIN
PaaOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJMOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYCHUN Ha



OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (DU3UYECKUX
SIBJICHUU

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
dbu3ndecKue BEIWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHWS, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJICHUsSI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHIIbL,
MexXaHu4eckass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAJIbHAS SHEPIUsl CXKaTOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYECKas SHEprus,
MEepHOJT U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMJICHUS CPE/Ibl), MPU ONMUCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUII CMBICT HCMOJIb3YyEeMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UUECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIb3Ys 3aKOH COXPaHEHUs SHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHLUIN CYNEPHO3ULUA CWJI, NPUHIUI OTHOCUTEIbHOCTH [‘anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiIOBOTO M MAaCCOBOTO UUCEI
NpU SJAEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (HOPMYJIHPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBISATH
PUYUHHO--CJICICTBEHHBIC  CBSI3H, CTPOUTh OOBACHEHHWE W3 2-3
JIOTUYECKHUX IIIaroB ¢ OMOpON Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3amaud  (omMparolmuecs Ha CcucteMy wu3  2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (DU3UICCKUE
BEJIMUMHBI. HAa OCHOBE aHaju3a YCJIOBUS 3aJauM 3aIllChiBaTh KPaTKOE
YCJIOBHUE, BBISIBJISITH HEJOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl PEIIECHUs, TPOBOIUTEH PACUETHI U
OIICHWBATh PEATHCTHYHOCTh TMOJYYECHHOTO 3HAYCHHS (HU3UIECKOU
BEJINYUHBI;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
(bu3MYEeCKUX METOOB, HCIOJb3Ysl ONHCAHUE MCCIEHOBaHUS, BBIIEIATH
MpOBEPSIEMOE  MPEIANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA



NPOBEJCHUS  HMCCIIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH U OTBITOB,;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoia KoJeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JWH3e, HAOJIOEHNE CIUIONIHBIX M JIMHEHYATBIX CHEKTPOB H3ITYUYCHUS):
CaMOCTOATENILHO  cOOMpaTh YCTAHOBKY U3 H30BITOUHOrOo Habopa
o0OpyZOoBaHUsl, ONUCHIBATH XOJI OMbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MIPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, OMpEaeIIss
CpellHee 3HAaYeHUE U3MepseMoil BeIUYMHBI ((DOKYCHOE pacCTOsIHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYHUH C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JBIKEHUM O€3 HayajdbHOM CKOPOCTH, Tepuoia
KOJICOaHWI MaTeMaTU4eCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia
NaJicHnus): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  IMOJTYYCHHOW  3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BUAEC TaONHIl U TPapUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS,

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYECCKUX BEIWYUH (CPEIHSSI
CKOPOCTh M YCKOPEHHE Tella TpPH PAaBHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYXKUHBI, KOI(PPHUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosi KojeOaHWii MaTeMaTH4eCKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOMparoniel JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUsS, COOMpATh SKCIECPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEIYs MPEIOKEHHON WHCTPYKITUHU, BHIYUCIISITH
3HAUYCHUE BEJIMUYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUIA;

COOJTFOIaTh MpaBUIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000py1I0BaHUEM;



pa3nuyaTh OCHOBHBIE NPHU3HAKHM M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJIeJIb aTOMHOTO S/Pa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHCIHE:
CIOUAOMETP, JAaTYUKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (PHU3MYECKUX SBICHMM U HeoOXonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOLECCOB
IpU pELIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTUYECKUE CXEMbl IS
MOCTPOEHHUS N300paXKEHU B IJIOCKOM 3€pKajie U COOMpAIOLIEH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH I oOecrniedeHnsi 0€30MacHOCTH MpU o0palieHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30POBbI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBINA 3apOC, HAXOAMUTD
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX UCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BHINOJHEHUHN YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JAUTepaTypy  (PU3MYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO TPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3UKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM ocoOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 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.edsoo0.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.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE 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. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo.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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe i 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
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE TET 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 BOJIHBI
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. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMAarHUTHOE MOJE U 5 9 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs 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 onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOAYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace 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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®dusuka — HayKa 0 NpUpoe.
1 VKA O TIPHPOA 1 05.09
SBnenus npupobl
2 dusnyeckue SABICHUS 1 07.09
du3nYecKue BEIIMYNHBI U UX
3 1 12.09
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
TEeMIIepPaTyphl MPU TOMOIIIH
4 PATYPRLTP » 1 1 14.09
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
bubnuoteka [JOK
5 Onucanue GpU3MUECKUX SBICHUH C 1 19.09 1
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: JaTbHOCTh MONETA IapUKa,
6 8 P 1 1 21.09
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI, Eu6 OK
nonmoTexa
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 26.09 a
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bubnmuotexa [JOK
8 JIBI>KeHME YaCTHUIT BEIISCTBA 1 28.09 o

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 03.10
ra3oB»
10 ArperatHble COCTOSIHUS BEIIECTBA 05.10
Oco0EeHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJibI. O000IIIEHHE 10 pa3eTy 10.10 bubnuorexa [JOK
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE 12.10 bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Cxopoctb. Eqununibl ckopocTu 17.10 https://m.edsoo.ru/ff0a079c
bubmuorexa [JOK
14 Pacuer myTu u BpeMeHH IBUKEHUS 19.10 https://m.edsoo.ru/ff0a0aed
HNuepuusa. Macca — mepa bubnuorexa [JOK
15 24.10
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl 26.10 bu6mmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue 0711
IUIOTHOCTH TBEPJIOTO TEJIa
18 Pemenue 3agad nmo treme "[lnoTHOCTH 09.11 bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoiecTBus Ten. Cuma 14.11
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue 16.11

3aBUCHUMOCTH PACTAKCHUA



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

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH 21.11
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue 23.11 bubmorexa HOK

O ' | ' https://m.edsoo.ru/ff0a1778
3ama4 1o teme "Cuiia TshKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. 2811 bubnmoreka [JOK
DU3NYECKUE XaPAKTEPUCTUKHU TIAHET ' https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer 30.11

p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh 05.12

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OHON IPAMOM 07.12 bubmaorexa LIOK
2P ' ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT
Pemenue 3agau nmo reme

27 ol 12.12
"PaBHonelicTByroMmIast crt"

28 Cuia TpeHus u e€ Bubl. TpeHue B 14.12 bubnunorexa [JOK
MIPUPOJIE U TEXHUKE ' https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIBKEHUA OT CUJIBI JABJICHUS U 19.12 bubmorexa [JOK

' https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEW»
Pemenue 3agad Ha onpeneneHue

30 > S Ha onpel 21.12
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3agau no remam: «Bec

31 b 26.12 bubmuorexa [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JABIKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay, 28.12
«['paduueckoe n3o0pakeHne CUI»,

«Cuner»

33 Hasnenne. CriocoObl yMEHbBIIICHUS U 09.01 bubnnoreka [HOK
YBEJMUYCHHUS JIABICHUSI ' https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa 11.01 Bubmorexa ITOK
a ’ ) https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua naBieHusT TBEPILIMUA

35 TenpaMI/I SKHUJIKOCTSIMHU U fasaMH 16.01 bubnmorexa LOK

> KU ) ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains

36 JlaBneHue B KUAKOCTH U rase, 18.01 bubnuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH ' https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlaBnenue B 53.01 bu6nmoreka [JOK
KHUJIKOCTHU U rase. 3akoH Ilackamsa» ) https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Coo0mmaroImecs cocyabl 25.01

HHarot A https://m.edsoo.ru/ff0a2970
bu6nmoreka [JOK

39 I'mnopa €CKHUH IIpece 30.01

HAPABIHHCCIHH TP https://m.edsoo.ru/ff0a3136
Manomertpsl. IlopmHeBoi

40 P! 720P 01.02
JKUIKOCTHBINA HACOC

41 ATmochepa 3eMiIM U IPUYKHBL € 06.02 bubnnorexka [JOK
CYIIECTBOBAHMUS ' https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe 08.02 bubnnorexka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 13.02
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JIABJIEHUS OT BBICOTHI HAJl YPOBHEM 15.02 buGnnorexa LIOK
P ' https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomertp-anepoua. AtmocdepHoe 20.02 bubmuorexa [IOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX ' https://m.edsoo.ru/ff0a2fc4
Pemrenue 3amau o reme "
46 A . 22.02
ATMocdepHoe naBiieHne
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO 27.02 bubmorexa [JOK
Py ' ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIbI, 59.02 bu6mmoreka [IOK
JEHCTBYIOILIEH Ha TEJO, HOTPYKEHHOE ' https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa 05.03 bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM ' https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEIa»
bu6mmoreka [IOK
50 [InaBanue Ten 07.03
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHnctpynpoBanue apeomeTpa uiu
51 pyHup p Y 12.03
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amau mo temam: «llnaBanne 14.03 bubnmuotexa [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «/laBneHue TBEPABIX TEN, KUIKOCTEU 19.03

Y Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora 2103 https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MomHocTs. EqUHUIEI MOIIHOCTH 02.04 httos://m.edsoo.ru/f0a3182
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MPHU 1 04.04
noabéMe o Jiectauie"

57 IIpocteie MexaHu3Mbl. Peryar. 09.04
PaBHOBeCcHE cui Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 11.04 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y cioBus 16.04 bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

60 Mexanusma. JlaboparopHas pei60Ta 05 18.04
«M3mepenune KII/ HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, 23.04 bubmuorexa [JOK
MotrHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. 25.04 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBrKeHue"

02.05

07.05

14.05

16.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
1o tTeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

21.05

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

23.05



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC mno yueonuky Ilepbimkun A.B.

KoanuecTBo 4acoB Jlata wsyuennsi  O'1eKTPOHHBIE
Ne ugposBbie
Tema ypoka ungp
n/n oOpa3oBaTeJibHbIE
Kontpoabusbie IIpakTnueckue
Bcero pecypchl
padoThI padoThI 8
OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON bubnnorexa [HOK
1 1 05.09
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
Macca u pa3mep aTOMOB H
2 P P 1 07.09
MOJIEKYII
Moaenu TBEpAOTO, KUJIKOTO U
3 ra3o00 a3HOII)“O COCTOSTHUI 1 12.09 bubmorexa LHOK
P ' https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BElIeCTBa HA OCHOBE 1 14.09
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
Kpucrannnueckue u amopgHsbie bubnmnoreka [JOK
5 1 19.09
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 21.09 bubnuoteka [JOK
[ToBepxHOCTHOE HATSKEHHUE ' https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
7 TermoBoe pacliupeHue U cokaTue 1 26.09
P p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBs3b 1 28.09



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TeMIepaTypbl CO CKOPOCTHIO
TETIJIOBOTO JABMKEHUS YaCTHI

9 Bryrpennss sueprus. CriocoObl 03.10 bu6mmoreka [IOK
VW3MEHEHUS BHYTPEHHEN SHEPTUHU ’ https://m.edsoo.ru/ff0a5¢c60
bu6mmoreka [IOK
10 Bunpl Temonepenaun 05.10
A pea https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHUYECKOE UCIIOIB30BaHUE
11 TCIIOBBIX CBOMCTB BEIIECTB U 10.10 bubmorexa LOK
- ' https://m.edso0.ru/ff0a65c0
MaTEepPUAJIOB B LEJISIX
sHeprocoepexkeHus"
KonuuectBo Temnotsl. Y aenbHast bubmuorexa [JOK
12 12.10
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.
13 TermmooOMeH U TEIIOBOE 17.10 bubmorexa HOK
' https://m.edso0.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBanue siBICHUS bu6mmoreka [IOK
14 19.10
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"
Pacuer koanudecTBa TEIIOTHI,
HEOOXOMMOTO ISl HarpeBaHUs
15 8 JUL HATP 24.10
TeJa U BBIICTSIEMOTO UM MTPH
OXJIAKICHUH
JlaGopaTtopnas pabora
16 "On I; enEHI/Iep eIbHOM 26.10 bubmiorexa LHOK
ped A | ' https://m.edsoo.ru/ff0aébb0
TEIUIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y 1eabHast 07.11 bubnuorexa [IOK



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

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a

[InaBnenne n OTBCPJACBAHUC

bu6mmoreka [IOK
18 KPUCTAJNIMYECKHUX TeJI. Y AeIbHas 09.11
P A https://m.edsoo.ru/ff0a71d2
TEII0TA [UIaBICHUS
JlaGopaTtopHnas pabota
19 "Omnpenenenne yaeabHON 14.11 Bubmaorexa ITOK
pea A | ' https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIba
[Tapoo6pazoBanue u bubnmoreka [JOK

20 16.11
KoHjieHcanusl. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Y nenpHas Tennora
napooOpa3zoBaHus U

21 KOHJEHCAIUU. 3aBUCUMOCTh 21.11 Brommozexa [IOK

' ' https://m.edso0.ru/ff0a786¢
TEMIEPaTypbl KUIICHUS OT
aTMOC(EpHOTO JTaBJICHHS
BnaxnocTs Bo3ayxa.

99 JlaGopaTtopHnast pabota 23.11 bubnuorexa [JOK
"Ompeenenre OTHOCUTENLHOM ' https://m.edso0.ru/ff0a7628
BIIQXKHOCTH BO3ayxa"

Pemenne 3amau Ha onpeneacHne

23 g pedl 28.11
BJIQXKHOCTH BO3JIyXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX

purareieif. Ilaposas TypOuHa.

24 pi| p Yp 30.11
JIBurarenb BHYTPEHHETO
CTOpaHHUS
KII/I TersioBoro aBUraTess.

25 TemnoBrle IBUTATEIN U 3aIIATA 05.12 bubmmorexa LOK

a . Hl ' https://m.edsoo.ru/ff0a7c7c
OKPYXKArOIIeH cpeibl
26 3aKOH COXpaHCHHSI U 07.12



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

IIPEBPALLCHNS SJHEPTUU B
TEIJIOBBIX IIpoLieccax

27

IToaroroBka Kk KOHTPOJIBHON
pabore no teme "TermnoBbie
saBieHus. MI3menenue
arperaTHbIX COCTOSHUI
BelecTna"”

12.12

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

28

KontponbHast pabora o Teme
"TerutoBble siBieHus. M3Menenue
arperaTHbIX COCTOSIHUI
BeniecTna"

14.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuszanus Ten. J[Ba poga
ANEKTPUUECKUX 3aPSI0B

YPOK'I/ICCHCHOBaHI/IC

"OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"

19.12

21.12

31

B3anmopeiicTre 3apsyKeHHBIX
ten. 3akoH Kyrnona

26.12

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

32

DIIEKTPUUIECKOE TOJIE.
HanpsiskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
ANEKTPUYECKHUX TOJIEH

28.12

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

33

34

Hocwurenu snexkTpudeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Ctpoenue aToma

[IpoBOIHUKY U TUINEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUYECKOTO 3apsia

09.01

11.01

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

35 16.01
CBOMCTB AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUH TOK, YCIOBUS

36 €ro cymiecTBoBanus. VIcTOUHUKH 18.01 bubmorexa LHOK

M ' ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
bu6mmoreka [IOK

37 eHCTBUSI SNIEKTPUUYECKOTO TOKA 23.01
A P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 AIIEKTPUIECKOTO ITOJIS Ha 1 25.01
IPOBOAHUKY U TUIIEKTPUKU"

39 DJIEKTPUUYECKHI TOK B METAJLIaX, 30.01 bubnnoreka [JOK
JKAIKOCTSIX M razax ' https://m.edsoo.ru/ff0a9838
DneKTpuyecKas erb 1 e€

40 p H 01.02
COCTaBHBIE YaCTH
Cuna Toka. JlaboparopHas BuG LOK

noIMoTeKa

41 abora "M3mepenue u 0.5 06.02
P P . https://m.edso0.ru/ff0a8bd6
pETYIHPOBAHUE CHUJIBI TOKA
DNEKTpUUECKOe HAMpsHKEHHE.

Bonbr™merp. JTabopaTopHast bubnuoreka [IOK

42 0.5 08.02
pabora "3mepenue u https://m.edsoo.ru/ff0a9e14
perynupoBaHue HanmpspKeHUs "

ConpoTuBJIeHHE TPOBOJHHKA.
43 VY nenapHOE CONpOTUBIECHUE 13.02 bubmorexa HOK
P ' https://m.edsoo.ru/ff0aa738
BeIleCTBa
JlaGoparopHas paboTa
"3aBUCUMOCTD 3IEKTPUUECKOTO b K
a4 p 1 15.02 noamoreka [{O

COIIPOTUBJICHUS ITPOBOJHUKA OT
€ro AJIMHbI, IJI1omaiu

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MONEPEUHOTO CEYCHUS U
Marepuaia"

45

46

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa [enu

JlaGopaTopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYILETO Yepe3
pe3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pesucrope"

20.02

22.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

48

49

50

51

ITocnenoBarenbHOE U
napaujiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiIa CIOKEHUS
HaIPsHKECHUN TIPU
MOCJIEI0BATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB"

JlaGoparopHas paboTa
"ITpoBepka nmpaBuiIa AJIs1 CHIIBI
TOKa MpY NapauieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemienune 3ama4d Ha IIPUMCHCHUC
3akoHa Oma AJIg pa3JInIHOTI O
COCOAUHCHUA ITPOBOAHHUKOB

PabGora 1 momHOCTH

ANEKTPUUECKOr0 TOKA. 3aKOH
[xoynsa-Jlenna

27.02

29.02

05.03

07.03

12.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aadle

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JlaboparopHas pabota
"Onpenenenue padoThl U

bubmuoreka [JOK

52 14.03
MOITHOCTH 3JIEKTPHUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJNIEKTPUUYECKHE LIETTH U
OTPEOUTENH IIEKTPUUECKON bubmumoreka [IOK
53 19.03
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka K KOHTPOJIBHON
paborte no Teme "DaeKTpuUecKue
54 3apsaabl. 3apsHDKEHHBIE Tela U UX 21.03 bubmmorexa LIOK
DAL vp N ' https://m.edsoo.ru/ff0abd2c
B3anmojeiicTus. [locTosHHBII
SJIEKTPUYECKUM TOK"
KonTtponpsHas pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.
55 3apspKeHHBIE Tea U UX 02.04 bubmorexa [JOK
P . . ' https://m.edsoo.ru/ff0abea8
B3anmoeiicTus. [locTosHHBII
3JIEKTPUYECKUN TOK"
[TocTosiHHBIC MarHUTHI, KX
56 . 04.04
B3aMMOJICHCTBHEC
Ypoxk-uccnenosanue "M3yuenue bubnmnorexa [JOK
57 . 09.04
MOJIEH MOCTOSTHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nosie. MarauTHoe
58 oje 3eMIIN U €ro 3HaYeHue i1 11.04 bubmorexa [JOK
' https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emiie
OneiT Opcrena. MarautHoe nose
AJIEKTPUYIECKOTO TOKA bubnmuotexa [JOK
59 P 16.04 I

MarsuTHoe moJie KaTyHIKH C
TOKOM

https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

61

62

63

64

[IpumeHeHHe AIEKTPOMArHuTOB B
texHuke. JJaboparopnas pabora
"U3ydeHue nencTBus
MarHUTHOTO MOJISl Ha TPOBOAHUK
¢ TOKOM"

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Micnonb3oBanue
3JIeKTpoJBUTaTesIel B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
aneKTpoBuUraress"

OmnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporenepatop. CriocoObl
MOJIYYEHUS IIEKTPUUECKON
SHEPIruH. DNEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOM

pabote 1o Teme "DaeKTpudecKue
U MarduTHBIE IBiIeHUA"

0.5

18.04

23.04

25.04

02.05

07.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

65

KonTponbHas pabora no teme
"DNeKTpUYECKUEe U MATHUTHBIE
ABJICHUS"

14.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie

16.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

sBiaeHus"”

67

68

PesepHbIii ypok. Pabota ¢
TekcTamu 1o Teme "TloCcTosTHHBIM
ANEKTPUUECKUH TOK"

PesepHbIii ypok. Pabota ¢
TEKCTaMH 10 TemMe "MarHuTHble
sBieHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

14.5

21.05

23.05

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



https://m.edsoo.ru/ff0acdc6

9 KJTACC no yuyeoOnuky Ilepblukun

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fll:;:eﬂuﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnmnoreka HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 pUIHEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cuibl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa IOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u brbmmorexa [TOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edso0o.ru/ffob0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas pabota «3yuenue bubmmoreka [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasiTHUKH
Ypok-uccrienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



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

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJaHBL. CBOWCTBA
MexaHu4yecKux BOJH. [IpogosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . 7 bubnnorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOHIILHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmmnorexka HOK
MIPEJIOMJIEHNUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Vcnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CUiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300paskeHMiA B TMH3aX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
70 dox SHOFI()) pachos{HHs{ u OII)TTquCKOfI bubmotexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Pa3noxxenue 6enoro ceera B CEKTp.
74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
Jlaboparopnast pabota "ONBITHI 11O
pa3IoKEHUIO OENIOro CBeTa B CIEKTP U
but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uatephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONICHUE CBETa
79 aroMmoM. KBaHTkl. JIuHeiiuaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIbI bubmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIC IpEBpaICHUSI. bubnunoreka LIOK
H3oTomsI https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
VYpoxk-koHdepenius "PagnoakTHBHBIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oJIe M)Ie HIUHE bubmmorexa [OK
i .y PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlmepHBIE peakiuy. 3aKOHBI
87 ccflx paHeHESI 3aH${ OBOT'0 ¥ MacCOBOI'0 bubmorexa HOK
P AL https://m.edsoo.ru/ff0c1c58
qyucen
88 DHeprus CBA3U aTOMHBIX sifep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBneHus"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TeruoBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekTpoycTtaHOBOK"

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa6O"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnuorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKimoHEepHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka, § xknacce/ [lepsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTenhCcTBO «DK3aMeH)

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., iBanoB A.W., [letpoBa

M.A., AKI_[I/IOHepHOG O6H_IGCTBO ((I/ISIIEITGJIBCTBO «HpOCBGHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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