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MOSICHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OpPraHU3ALMIO H3YYCHHUS
bu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyYEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NPpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXC.

[TporpamMma mo ¢usuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHMHEH, Ouoyiorued, acrpoHoMuerd u (GU3NISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYI0 KapTUHY MU,
npefocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HAHU, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PaAaMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3auku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIOUIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS,

e UHTEPHOPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnernn Munucrepcrsa npoceienust Poccutickoit denepanuu (IpoTokoit ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATIbHON JAeATEILHOCTH, CBI3aHHBIMH
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).
[Ipennaraempiii B mporpamMme 1o (GU3NKE TMEepedeHb JTa0OpaTOPHBIX pPadOT U
OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUYUTENb JieJlaeT BEIOOP MPOBEICHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0y4aroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeagaraéMbiX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA
7 KUIIACC

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

®dusrka — Hayka O mnpupone. SBimeHus npuponabl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHuilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak d¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3Yy4YalOT TPUPOLIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYpa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOopa.
2. HM3mepenue pacCTOSHUMU.
3. M3mepenue o0bEMaA )KUAKOCTH U TBEPJOTO TEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTypBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue ~ siBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM PSJAOB (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cumita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHusl.
TpeHue CKOJIbXKEHUS U TPEHUE TOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPUUU.
4. HabGnroneHue U3MEHEHUs! CKOPOCTHU MIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC 10 B3aUMOJICHCTBUIO TEI.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOM MPSIMOI.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (LIIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCUMOCTh JaBJ€HUsI raza oT o0bEma, TemmepaTypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JAaBIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeEJIO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBaeHUs KUIAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBUst aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTU

TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBME IJIaBaHMs TeJN: IUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEMN TeJla U KUIAKOCTH.

o Uk w NP

N

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CHIIBL, ICUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIPEICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. [IlpumMeHeHue mpaBuja paBHOBECHS phlyara K OJIOKY.
«3onoroe mpaBwio» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHye 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycinoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

8 KUIACC

Paspnen 6. TenuioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU  CTPOCHHUS
BemecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJI. ONBITHI, TOATBEPKAAIOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TeIrIonepeaaya " COBEpLICHNE padoTHI. Bunsl TEIJIONEPENAYHN:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [lnaBienuwe wu
OTBEPJICBAHME KPUCTAJUIMYECKHX BELIECTB. YJenbHAas TEILIOTa IUJIaBJICHUS.
[TapooOpa3zoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YiaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOro
JABJICHUS.

BrnaxHocTs Bo31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.



[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBHKEHHUSI.

Hab6mronenune nuddysun.

HaOnroienuie siBeHUi cMauBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogenue TemioBoro pacuvupeHus Tem.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tenonepenayn.

OxJtaxJiIeHue Py COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P IJIaBJICHUU.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHHsT BHYTPEHHEH DSHEpPruu Tejla B pe3yJsibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHON TEIUIOTHI TJIaBICHUS JIbJIA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnosst. IIpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3IEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOomHMKM W JMAJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJNEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
WM CTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasgs nenb. Cuna  TOKa.  DIEKTPUYECKOE — HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIECTBA. 3aKoH Oma
o ydactka nenu. [lociemoBarenbHOE W MApAIIENBHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYECKUe LIETH U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM M €r0 3HAYECHUE NI KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe 1oJie  JJEKTpUYECKOro Toka. [IpuMeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

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

DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus TEJl.

JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBHUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeicTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psin.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

N3mepeHue 3IeKTpUUeCKOTO HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopennupoBaHue HEBO3MOXKHOCTHU Pa3JIeNICHUsI MOJIOCOB MarHUTa.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

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

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnbiThl Dapajes.

3aBUCMMOCTh HAaIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBCHHSI.

DJIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.

o v~ w

10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenune u peryaupoBaHue CUIIbl TOKa.

N3MepeHue U peryaIupoBaHUe HaMPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4e€pe3 pPe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJU MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWIJIBI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnenoBanre MarHUTHOTO B3aUMOJACHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHuTHOTO IO  TMOCTOSIHHBIX ~ MAarHUTOB NOpPU  UX

00BEIMHEHUH U PA3ICIICHUN.

16. MccnenoBanue OEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJECHCTBUS

KaTyIIKH C TOKOM W MAarHuTa OT CHWJIbl TOKa W HaIlpaBJICHUS TOKA B
KaTyIIIKE.

18. MI3ydueHue AeiCTBUS MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl AIEKTPOJBUTATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIUU:

WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HWHIYKIHMOHHOTO
TOKa.
9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwkeHHEe. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe npsiMOJIMHEWHOEe JBHkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepron u yacrota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTH.

Nmnynbe Tena. I3MeHeHne umimyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
MMIYJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YHPYrocTH,
TpeHusi. CBs3b dHEpruM 1 paboThl. [loTeHInanbpHas YHEPTUs Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMJIM. [l0TeHIIManbHas SJHEprus CxKaToU NpyuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUU.



Hemoncmpauyuu.

1.

o u k~w

9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMIKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKECHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla U JACHCTBYIOIICH Ha HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnne Beca Tela IMpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUM TEJL.

CoxpaHeHHEe UMITyJIbCa IPA HEYIIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEHUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKCHHUS
IapuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS YIHEPTUH.

Paznen 9. Mexannyeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKHN KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxawomnme — kojeOaHus.  BeIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ pacnupOCTPAHEHHS.
Mexanuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHHWM T IIOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabOmronenue koiaebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnrogenue BoIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaoGmro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

o v oA W

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpenenieHHe YacTOTHl M TMepUoja KoJieOaHWM MaTeMaTU4eCcKOTO
MasiTHUKA.

2. Ompenenennie 4acTOThl U IEpHOJia KoieOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCHUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEPUOA KOJIEOAHUI MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANEeKTpoMarHuTHbIX BOdH. lllkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpaHenue cBera. 3atMeHust Connua u JIynel. Otpaxenue ceta. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTts u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HptoTtona. Croskenue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ ny4yer B pacCEeUBAIOIIECH JIMH3E.

[Tony4yenue n300paxeHuit C MTOMOIIBIO JIMH3.

W X N U W E

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJIeHusl.



2. W3ydeHue xapakTepUCTUK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJIOMIIEHUs CBETOBOTO JIy4a OT yIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C TOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BL.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CHEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJI€HHUS.

OmneiTel Pe3epdopna u mianerapHas moaenb aroma. Monens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHoCTh. AJbda, 6eTa- U ramma-usinydeHus. CTpoeHne aToMHOTO
anpa. HykionHas Moaens aromHoro szapa. Msoronel. PannoaktuBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX I€ED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MacChl W 3Hepruu. Peakuumm cuHTE3a U
nenenus saep. crounnku 3eprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS pagUMOAKTHUBHBIX H3JIyYCHU Ha >KHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp Boaopoa.

4. HalGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzinmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHbIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue paanoakTuBHOIO (oHa.

IToBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJb TIPEAHA3HAYEH JI1 CUCTEMATU3auU
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JCATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.



[Tpu u3yyeHNN NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHHs, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTh: OCBOCHUE HAYyYHBIX METOJOB HCCIEAOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBIICHUS, TPUMEHsSI TOJyYEHHBIC 3HAHUS, pelaTh 3aJayd, B TOM YHUCIE
KauyeCTBEHHBIC U KCTIEPUMEHTANIbHEIE.

[TpuHIIMTIUANBHO ACSTENBHOCTHBIN XapakTep AAaHHOTO pasjena pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YalolIMecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJNIyUEHHBIX 3HAHUN pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIIEIOBAaHUSI (PU3UUECKUX SIBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBHI HAMOOJIE€€ BAXKHBIX TOCTIKEHUI COBPEMEHHBIX

TEXHOJIOTHH, HAI[pUMepP, MPAKTHUECKOTO UCIOJIb30BAHUS PA3IMUYHbBIX HCTOUHUKOB

PHEPrUHM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB

SHEPIrHUH.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA ITPOI'PAMMBLI 11O

®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbraTe n3ydeHus GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YacTH:

e 1) MaTpMoOTH4€CKOr0 BOCTIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOLIEHHUE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOro0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — IFOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXXJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYCCKHX TMpOOJIeM, CBSA3aHHBIX C TPAKTHYCCKUM TPHUMCHECHHEM
TOCTIKEHUN (PU3UKH;

e — OCO3HAaHUE BAKHOCTH MOPAIBHO-ITUYECKUX MPHUHIUIIOB B ACSITEILHOCTU
Y4E€HOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE ICTETUYECKUX KAueCTB (PM3NUYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;



4) IEHHOCTU HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE UEHHOCTH (U3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEUIIEH COCTaBIISIONICH
KYJbTYPBI;

— pa3BUTHE HAay4YHOU JIOOO3HATEIBHOCTHU, MHTEpPeEca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 3I0POBbSI W  JIMOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTU Oe30MacHoro obpa3a >KU3HK B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXHOCTU TNpaBUJl OE30MAaCHOrO IOBEACHUS Ha
TpaHCHIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000pYIOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

— chopmMupoBaHHOCTh HaBbIKa peQIIeKCUU, MpPU3HAHUE CBOETO IpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— AKTUBHO€ y4YacTH€ B PEIICHUU MPAKTHYECKUX 3a/ad (B paMKaxXx CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldd, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHOM HAIpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (DUIUIECKUX
3HAHUM;

— UHTEPEC K MPAKTUUECKOMY U3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMT;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

— OpHUEHTalldsl Ha NMpUMEHEHUEe (U3MYECKUX 3HAHWUU JUIs pelIeHHs 3a7ad B
0o0JIacCTU OKpY’KaIOIIeH Cpenpl, TJIaHUPOBAHHUS TIOCTYNKOB W OILEHKH HUX
BO3MOKHBIX MOCJIEIACTBUM JIJIsi OKPY>KAIOIIEH CPeIbl;

— OCO3HaHME TIO0ATBLHOTO XapakTepa AKOJIOTHYECKUX MPOoOJeM U IMyTed ux
pelieHus;

8) aganTanum K M3MEHSIOMIUMCH YCJIOBHSM COLMAJIBLHON W NPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aWMOJCHCTBUU TIPU BBHIMIOJHEHUU WCCIEIOBAaHUN U
POEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTHX;

— TIOBBIIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUSX;

— Oco3HaHHue JAe(UIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JIaCTH
busuky;

— TUTAaHUPOBAHHUE CBOETO PA3BUTHA B TPHOOPETCHUH HOBBIX (DU3UYECKUX
3HAHUU;



e — CTPEMIICHUC aHAJIM3NPOBATh U BLISABIIATH B3aMMOCBA3U IIPHUPOJEIL, O6H_I€CTBa 141
9KOHOMHMKH, B TOM 4YUCJIC C HCIIOJIb30BAaHHUCM (bnsuqecxnx 3H3HHI>1;

e — OLEHKA CBOMX JEWCTBHU C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,

BO3MOJKHBIX TJI00ATBHBIX TIOCIICICTBUH.
METANIPEJMETHBIE PE3YJIBTATDI
B pesynapTaTe OCBOCHHS TpOrpaMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO

oO1rero o6pa3oBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE IO3HABATEeIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBI TCUCTBUSI.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjoruyeckue a1eiicTBUA:

BBISBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKALUNA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYECHUU (PHU3NIECKUX
SBJICHMH W MPOLIECCOB, J€1aTh BBIBOJIBI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTaTh TMIIOTE3bI O B3aWMOCBS3SIX
($u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3nuecKou
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pElIeHUs, BbIOOp Haunbosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATENbCKA HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:



MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHPOPMAIMKA WA NAHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
bu3nYecKoi 3a1a4u;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHUS;

CaMOCTOATENLHO BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTABIICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlacMbie 3aJa4dl  HECIOKHBIMH
CXeMaMH, IuarpaMMaMi, HHOU TpaduKoi M X KOMOMHAIIASMU.

KoMMyHMKaTHBHBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO0/I¢ OOCYXJECHMsI y4yeOHOro marepuaia, pe3ysbTaToB J1ab0paTOpPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJEU, HAIlCJICHHBIE HA pEUICHHE 33/JaYd M MOAJAEp KaHHe
OJ1aroesaTeIbHOCTH OOILIEHUS;

COINOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU JPYI'MX YYaCTHUKOB
Jranora, oOHapyKUBaTh Pa3IUYNE U CXOACTBO MO3UIIHIA;

BBIP@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATh PE3YyIbTAaThl BHIOJTHEHHOTO (DPH3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUIYAIbHOM pa0OThl MpU PELICHUHW KOHKPETHOU (hHU3UUECKOM
poOJIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JIEWCTBUSA
no e€ JOCTIKEHHUIO: paclpeiensiTh poiH, OoOCYKIaTh MpPOLECChl U
PEe3yIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFOICH;
BBITIOJHATH CBOIO YacTh PabOTHI, JOCTUTAs] KAYECTBEHHOTO PE3yJibTaTa 1Mo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENTEHO C(HOPMYTHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJACHCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3nIecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaIbHOE, TMPUHATHE PEUICHUS B TPYIe, MPUHATHE PEIICHUM
rpynmnoi);



CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus] (PU3HUUeCKOl 3aJaun HIn
IUTaHAa HMCCIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEIaracMbI€ BApUAHTHI PELLICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IPEAIaraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3NYECKOTO UCCIEOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIINXCSA CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4yejoBeKa B XOJE CIopa WIN AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
IPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (PU3NUECKUX 3a1a4 WK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty o0yuenus B 7 Kkjacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJIa, arperaTHble COCTOSIHUS BelecTBa (TBEpHOE,
KHUJAKOE, Tra3000pa3HOoe), MEXaHWYEeCKOe JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAEUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHUs (AUQQy3us, TEMIOBOE IBUKEHHE YacTHIl BELIECTBA,
PaBHOMEPHOE  JBH)KCHHME, HEPaBHOMEPHOE  JIBIDKCHHME,  HWHEpPLMS,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TelaMH, >KHUIKOCTAMH H
razamy, arMoc(epHoe JaBieHHME, IUIaBaHHUE TeJ, MPEBpAIICHUS
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBJICHHUE;
pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MYECKUX  SBJICHUUA B
OKpYXalollleM MHpe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMU B >KMBOW W HEXUBOU
NpPUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE



aTMoc(epHOro JaBJICHUs Ha JKUBOM OpraHH3M, IUIaBaHHUE PBIO, pbluard B
TEJe YeIOBeKa, MPU STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BEIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWIa TPEHUs, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYeCKas padoTa, MOIIHOCTb, IUIEYO CHJIBL,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KUHETHYECKass M MOTEHIMalIbHAs 3HEPIusi), MpPU OMNHUCAHUU IPABUIBHO
TPAKTOBAaThb  (PU3MYECKUI  CMBICT  HCHOJB3YEeMBIX  BEIHYMH, UX
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOLIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pblyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU DSTOM [aBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelar) pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCTHOJB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3HMUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYEThl, HAXOAUTh CHPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1a4, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
bu3nyeCKUX METOAOB, B ONTMCAHUH UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh U UHTEPIPETUPOBATH
MOJIYYeHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3IecKux CBOMCTB Tel: dbopmynrpoBaTh pOBEPSAEMbIC



IPEIOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
00béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
nU(@POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHHU [IBIXKCHUS Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIECH CHIIBI OT 00bEMa
NOrpyKEHHOM YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
TUTABaHMSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOMpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CIeMysl MPeaoKEHHOMY IIIaHy, (UKCHpOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEIJIOKEHHBIX TaOMUIl W TpaduKOB, JelaTh BBIBOJBI MO Pe3yJibTaTam
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEUIECTBA JKUAKOCTU U TBEPAOrO Teja, CUiIa TPEHHUS] CKOJIbXEHMUS,
JABJICHWE  BO3/yXa, BBITAJKUBAIONIAs  CWJA, JIEWCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIyar, MOJBUKHBIN U HETIOABUKHBIN 0JI0K, HAKIIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIMPOBOAA, TUAPABIWYECKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUM W HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1)1 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUW M TyTEM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB  BBIJIEIATH
UHpOpMaIMIO, KOTOpas SBISIETCS HPOTHUBOPEYMBOM WM MOMKET OBITh
HEJ0CTOBEPHOI;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcebl cetu MIHTEpHET, BiIaleTh NPUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE NMHCbMEHHBIE U YCTHBIE COOOIIEHHUS HA
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAHU (PU3UIECKOTO COAEPKAHUSA, B TOM
qyclle MyOJUYHO [eNaTh KPAaTKHE COOOLIEHUs O pe3yJsbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEJIOBaHUM, HPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUI pacHpeiesTh
OO513aHHOCTH B TpYIIE€ B COOTBETCTBUU C IOCTaBJICHHBIMH 33JadaMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUIaTElNb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE TI0JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSIHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANWIISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIIUA, IUIaBJICHUE, KpUCTa/uiM3amnus (OTBepJeBaHUE), KHUIICHHE,
Terjonepeaaya (TEnI0nPOBOHOCTb, KOHBEKIIHS, U3IIYy4YEHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJECHUCTBHUE 3aAPSI0B, JEUCTBUSA SJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCUCTBUE



MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 ONHCAHWID HUX XapaKTEPHbIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBICHHUS B TPUPOJE,
KpUCTaulbl B mpupoae, u3iydeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJs ISl JKU3HU Ha
3emuie, NOJISIPHOE CUSIHUE, NPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIJIOTHI, yJeJbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUloTa
IUIaBJICHUS, YJelbHas TeIUIoTa NapooOpa3oBaHMs, YJeldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEIbHASl BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHUI 3aps,
CHJIa TOKa, 3JEKTPUYECKOE HAIMPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWU MPABUIBHO TPAKTOBATh
(bU3MYEeCKU CMBICT HCIOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W CIMHUIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEeopuu
CTpPOEHHUs BEIleCTBa, MPUHLMUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JiJ1sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3alMCHIBATH €r0 MAaTEeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ OMopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiarb pacu€THble 3a7adyd B 2—3 JEHCTBUA, HCHOJb3YyS 3aKOHbI U
dbopMyIbl, CBs3bIBaOLIUE (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCJIOBHUS 3a/la4yd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JMAHHBIX JUJI  pelleHHs] 3ajJadyd, BBHIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaUCHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl ONHCAHWE HCCIEIOBaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUSI KCCIIEI0OBAHUs, J€JIaTh BBIBO/IBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUNA WU
buznyeCKUX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBETa M3JIydarolled (MOriouaromiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOIO IOJI1 HAa NIPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OPMYIMPOBATH
IIPOBEpAEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO]1 OTIbITA U (HOPMYIUPOBATH BHIBO/IHI;
BBIIIOJIHATG ~ NPSMBIE  U3MEPEHUs  TEMIIEpaTypbl, OTHOCUTEIBHOU
BJI&XHOCTH BO3/yXa, CHUJIbI TOKA, HAIPSIKEHHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB U JATUMKOB (PM3MUECKUX BEJIUYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
OpPYyroi C  UCHOJIb30BAaHUEM  IMPSAMBIX  HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOIIAAU ITONEPEYHOTO
CEUYEHUS U YIEIBHOIO COITPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAINpPsHKEHHsT HAa NPOBOJHHKE,
UCCIICOBAHUE IIOCJIEAOBATEIBHOIO M IMAPAJIIEIBHOIO  COCIMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CIenys NpPeIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauUKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,

IPOBOJUTHh KOCBEHHBIE HU3MEPEHHsS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh



AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEIys MPEIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHNE BEITMYUHEI;

COOJTI0OIaTh MPaBUJIa TEXHUKN 0€30MTaCHOCTH TIPH paboTe C 1ab0paTOpHBIM
000py0OBaHUEM;

XapaKTepu30BaTh MPUHIMIBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MMapoBas TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHBIE
npUOOPHI, HArpEeBATEIbHbBIE AIEKTPOIPUOOPHI (IPUMEPHI), IIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPHUTEIbHbIE
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPCHHETO
CrOpaHHsl, AJIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI DJICKTPUICCKUX
ernel ¢ Mmocaea0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHOOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH 71 oOecriedeHns] 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH CpeJie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYTEM CpPaBHCHHS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCSI IPOTUBOPEUNBOMN MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlIageTs MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0000mas wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
CoIepKaHWsl, B TOM 4YHCIAC NYOIMYHO TPEACTABISATH PE3YyIbTaThI
MPOCKTHOW WJIM HMCCIICIOBATEIIBCKON JIEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINCH;

IpU  BBHITIOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3UUECKUX
MIPOIIECCOB paclpenessaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU C



IMOCTABJIEHHBIMU 33/1a4aMH, CJIICIUTH 34 BBIIIOJHEHUEM IUIAHA JECUCTBUUM U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIA BKJIaa B
JESATENbHOCTD TPYIIbL, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJI30BaTh IOHATHSA: CHCTEMa OTCUY€Ta, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHWYECKOr0 ABMXKEHHUSA, Ae(opmarius
(ynpyrasi, NjgacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJECOaHUus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTalbHO30PKOCTbD,
CHEKTpPbl UCIYCKaHWs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3iydeHus,
W30TOIIbI, SIZIEPHAS] DHEPTETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBHXKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHMMOJEHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOT0 CBETa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXarlieM Mupe (B TOM uuciae (QU3NUYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBICHUSA B MPHUPOJE, OMOJIOrMUEcKoe AEWCTBHE BUIUMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOTO M3JIyY€HHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE ITy4d, PAJAHMOAKTUBHOE H3Iy4YeHUE
NPUPOAHBIX MHHEpPANOB, JEWCTBUE PANAMOAKTHBHBIX M3IYyYECHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUM;



OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3UUYECKUE SIBJICHHS, UCIOJIb3YS
¢usznyeckue BENUYMHBI (CpeqHSSi U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBHOKECHHH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CUIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO MAJACHMs, BEC TeJd, HUMIYJbC TENa, HMIIYJIbC CHIIBIL,
MeXaHW4YecKas paboTa M MOIIHOCTb, MOTEHIMANbHAs JHEPrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIus, IOJHAs MEXaHW4YecKas »JSHEpIus,
NEPUOJ U YacTOTa KoueOaHul, JIIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPENbl), P OMUCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTMMHU BEIUYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUsl HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIHMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpPU SIIEPHBIX pEaKUusAX, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C ONOpoW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUpAoIIMecs Ha CcHUcTeMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIONIME WM M30BITOYHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIACISThH
IIPOBEPSEMOE NPEAINOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTH MOpsJKa
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUW WA
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HbproTOHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
(bOopMyIMPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaenss
CpeqHee 3HAaueHHE U3MepsAeMOll BelaMuuHbBl ((POKyCHOE paccTOsHUE
coOuparoiel JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUYECKHX BEIUYHMH C
UCTIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadallbHOM CKOpPOCTH, IMepuoja
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yria MaJeHUs W yIia MPEeIOMJICHHS OT yria
NaJeHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
bu3NYecKuX BETUYMH B BUAEC TaONMIl U TPaPUKOB, JI€TaTh BBIBOIBI 11O
pe3ysbTaTaM MCCIICIOBAHUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIMYUH (CPEIHSAS
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa coOuparouieil JIMH3bL, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI M aHAIM3UPOBATh MOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA HW3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEIb aToMa, HYKJIOHHAas
MOJIEJIb ATOMHOTO S11pa;

XapaKTEepU30BaTh NPUHIUIBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CIOUAOMETP, JATUUKU IIOJIOKEHHUsI, PACCTOSHHUS W YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH UM  HeoOXoauMble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPHUOOPOB M TEXHOJIOIMYECKUX MPOLECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHUYECKUX 3a/ay, ONTHYECKHUE CXEMBI MJis
NOCTPOEHUS N300paKEHH B IIJIOCKOM 3€pKajie U coOuparoien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
KU3HH 711 oOecrniedeHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ nmpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM KOJIOTUYECKOI'0 NIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYILECTBIATh MOUCK HMHPOpMAIUMU (PU3NYECKOTO COJACpKAHUS B
HNuTepHeTe, caMoCTOATENBHO (POPMYIIUPYSI TOUCKOBBIN 3ampoc, HAXOAUTh
IyTH ONPEAENICHUs TOCTOBEPHOCTU MOJYYEHHONW MH(OpPMALMU HA OCHOBE
MUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro coAepikaHMs, CIPaBOYHBIE MaTepHUalbl,
pecypchl cetr MHTEpHEeT, BiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®usuka u eé pojib B NO3HAHMHU OKPY:KAIOIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1
ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenun 1
P © petneetsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexan 3
IHCCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [IOK
i P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHIKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
duznka — HayKa O MPUPO/IE. bubnmoreka [JOK
1 K pHpoa 1 1 Henens 1
SIBneHus mpupo bl https://m.edsoo.ru/ff09f72a
bu6mmoreka [IOK
2 DOu3nveCcKue IBICHUS 1 1 Henens
A https://m.edsoo.ru/ff09f72a
DOU3NYECKUEe BETUYHMHBI U UX bubmuorexa [JOK
3 1 2 Henens
HU3MepeHue https://m.edsoo.ru/ff09f72a
VYpok-uccnenoranue "M3mepenue
TeMIIepaTyphl IPHU TTOMOIIHN bubmuorexa [JOK
4 paTypHLIIp o 1 1 2 Henens 1
KUIKOCTHOI'O TEPMOMETPA U JaTYUKaA https://m.edsoo.ru/ff09f72a
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanne GpU3NUECKUX SBICHUI C 1 3 Henensa bubnnorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIeH
VYpok-uccnenosanue "lIposepka
TUTIOTE3bI: JATBHOCTH MOJIETA IIAPUKA, bubnuoteka [JOK
6 A P 1 1 3 Henens 1
IIYIIEHHOr0 TOPU30HTAILHO, TEM https://m.edsoo.ru/ff09f72a
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 OKa3bIBAIOIIHE TUCKPETHOE 1 4 Henens bubmorexa HOK
A HIHE JHCKD a https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JBr>xeHue 4acTHIl BEIESCTBA 1 4 Henens bu6mmorexa [IOK




https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OMnbITH IO

ynpyroctu. 3akoH ['yka

9 HAOJIIOIEHUIO TEILIOBOIO PACILIUPEHUS 5 Henens bubnmnorera [IOK
g pactiiup a https://m.edso0o.ru/ff0a0378
razoBy
bu6mmoreka [IOK
10 A S5H
rperaTHbIE COCTOSHUS BEIlleCTBA enens hitps://m.cdsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUN
Bobl. O000IIEHNE 110 pa3aell bu6 € OK
11 bi il paszerny 6 Henens noanoreka 1
«IIepBoHavanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKOoe NBUKECHUE.
12 PasHoMepHOE 1 HEPABHOMEPHOE 6 Henensa Bubmorexa ITOK
p p p 8 https://m.edsoo.ru/ff0a05c6
NIIBIDKEHNE
bubmuorexa [JOK
13 C .E 7TH
KOPOCTD. BAMHULBI CKOPOCTH A https://m.edsoo.ru/ff0a079c¢
bu6mmoreka [JOK
14 Pacuer iyt 1 BpeMeHH IBHKEHUA 7 Henens
yr p A 2 https://m.edsoo.ru/ff0a0ae4
Wuepnus. Macca — mepa b K
15 pU P 8 Henens nommoreka 11O
HHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
IInotHOCTH BeliecTBa. Pacuer macchl bu6mmoreka [IOK
16 8 Henens
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JIaGoparopHas padora «Ompeneieuue b K
17 parop 1 p pen 9 Hesrens noaunoreka 11O
IUIOTHOCTHY TBEPAOTO TEJA» https://m.edsoo.ru/ff0a0fee
Pemenue 3anau no teme "I1noTHOCTH bubnmoreka [JOK
18 " 9 Henensa
BEIIIECTBA https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA BuG OK
19 B3auMoaencTeug ten. Cuia 10 Henens nbmmorexa I1

https://m.edsoo.ru/ff0a0fee




JlaGopaTtopHas paborta «3ydeHue
3aBUCHMOCTH PACTSKCHHUS

bu6mmoreka [IOK

20 10 Henens
(medopmanuu) Ipy>KUHBI OT A https://m.edsoo.ru/ff0a0fee
IIPUIIOKEHHOHN CUIIBD»
bu6mmoreka [IOK
21 bl .C 11 H
BieHue taroreuusd. Cuia TsSHKecTu enens hitps://m.cdsoo.ru/ff0adfee
CBs3b MEXKY CUJION TSKECTH U
22 Maccoi tena. Bec tema. Pemenue 11 Henens bubmmnorexa [IOK
’ ' A https://m.edsoo.ru/ff0al778
3aga4 o reMe "Cuna tsoxecta"
Cuna TsDKeCcTH Ha HUX IJIaHETaXx. b K
73 Apyr 12 Hexens n6amoreka 11O
DOU3NYECKUE XapaKTEPUCTUKH TLIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 WUzmepenne cui. JluHaMoMeT 12 Henens
p A p A https://m.edsoo.ru/ff0al8cc
25 Bec Ttena. HeBecomocTth 13 Henens Bubmorexa ITOK
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HaIlpaBJICHHBIX
26 0 OJHOM II }I?\]/I)i)ﬁ ’ 13 Henens bubnnorexa LIOK
A . p ' A https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIMIAs CHIT
Pemrenue 3agad mo reMe b K
27 ' : | ) 14 Henens n6aunoreka 11O
PaBHOzelicTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
Cunia TpeHus 1 €€ BUABL. TpeHue B b K
73 P I p 14 Hexens noauoreka 11O
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS
29 CKOJIBKEHUS OT CHJIBI TAaBJICHUS U 15 Henens bubnmorexa LIOK
a a1 https://m.edsoo.ru/ffO0alcc8
XapakKTepa CONMPUKACAFOITIUXCS
ITOBEPXHOCTEW
30 Pemenue 3anau Ha onpenenenue 15 Henens bubnmnoreka [JOK




PaBHOJICHCTBYIONIECH CHUIIBI

Pemenue 3agau no remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE

https://m.edsoo.ru/ff0ala70

bubmuoreka [JOK

31 16 Henens
cuny, «Cunbly, «PaBHOACHCTBYIOIIAS a https://m.edsoo.ru/ff0alde0
CUII»
KonrponsHas pabora no remam:
«MexaHn4yecKkoe ABHKEHHEY, «Macca,
bubmuorexa [JOK
32 IUIOTHOCTEY, «Bec Temay, 16 Henens
https://m.edsoo.ru/ff0alde0
«"paduyeckoe n300paKeHUE CHUIT»,
«Cuibl»
aBienue. CnocoObl YMEHBIIEHNS U IN K
33 I w 17 Hernens n6amoreka 11O
YBEJIMYECHUS TABJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 aBJIEHMA ra3a OT 00bEMa 17 Henens bubnnorexa LIOK
A ’ 8 https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBneHusT TBEPILIMHA
35 TeJ'IpaMI/I JKUAKOCTSIMU U lli)aSaMI/I 18 Henensa bubnnorexa LIOK
> HH ) A https://m.edsoo.ru/ff0a25b0
3akou [Tackains
JlaBneHue B JKUAKOCTH U Ta3e, bu6mmoreka [IOK
36 . 18 Henensa
BBI3BAHHOE JICMCTBUEM CHIJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
Pemrenue 3agad mo reMe «JlaBienue B b K
37 b} il 19 Hexens noamoreka 11O
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 CooOmaronirecst COCyIbl 19 Henens
HHarott A s hitps:/m.edsoo.ru/ff0a2970
bu6mmorexa [IOK
39 T'unpasnudeckuil mpecc 20 Henens
P p a hitps://m.edsoo.ru/ff0a3136
Manomertpsl. IlopmiaeBoit b K
40 P p 21 Henens nonmoreka 11O

JKUJIKOCTHBIA HACOC

https://m.edsoo.ru/ff0alde0




AtMocdepa 3emiin ¥ IPUIUHBI €€

bu6mmoreka [IOK

41 21 Henens
CYLLIECTBOBAHMUS A https://m.edsoo.ru/ff0a2b5a
Bec Bo3nyxa. ATmocdepHoe b K
42 ayx dbep 22 Henens u6moreka 11O
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
N3mepenne atMOC(hEpHOro JaBICHHUS.
13 MepeHne aTMOC(HEPHOTO JTaBICHUS 22 Henens bubnuoreka [IOK
Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM 23 Hepens bubmorexa HOK
o YP A https://m.edsoo.ru/ff0a2fc4
MOpst
bapomeTtp-anepouna. ArmochepHoe b K
45 p P pOuT dbep 23 Hexens nommoreka 110
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3amau o reme "
46 [ICHKE 3a/1a4 10 TEM 24 Henens bu6mmoreka [IOK
ATmocdepHoe naBneHue” https://m.edsoo.ru/ff0a2fc4
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO 24 Henens bubmorexa HOK
Py ' 8 https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOIIEH CHIIBI,
48 : Iil 25 Henens bubmuorexa [JOK
JEUCTBYIOIIEHN Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTB)
JlaGopatopHas paboTa 1o Teme
«MccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
49 N . 25 Henens
TeNa B BOJE OT 00BbEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTh YaCTH TEJIa
bubmuorexa [JOK
50 [InaBanue ten 26 Henens
A https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota b K
51 paTtopHas p 26 Henens nomoreka 1O

"KoHcTpynpoBaHue apeomeTpa win

https://m.edsoo.ru/ff0a3a96




KOHCTPYHPOBAHUE JIOJKHU U
omnpejiereHue e€ rpy30mno bEMHOCTH"

Pemrenue 3agau mo remam: «IImaBanue
cynoB. BoznyxornaBanue,

bubmuoreka [JOK

52 27 Henens
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH a https://m.edsoo.ru/ff0a3654
H Ta30B»
KonTponbHas pabota mo teme
53 «JlaBlIeHrE TBEPBIX TEN, )KUAKOCTEH 27 Henens bubmmorexa [IOK
P » KA A hitps://m.edsoo.ru/ff0a3654
H Ta30B»
bu6mmoreka [IOK
54 M o 28 H
exameckas pabota AL tips://im.edsoo.ru/ff0a382
bu6mmoreka [IOK
55 M .E 28 H
OMIHOCTD. BAMHUIBE MOTTHOCTH cAe https://m.edsoo.ru/ff0a3{82
VYpoxk-uccienoanue "Pacuér
56 MOIIIHOCTH, Pa3BUBaeEMOI IpH 1 29 Henens bubmmorera [TOK
HHOCTH, P N A https:/m.edsoo.ru/ff0a3654
oabLEME 10 JIECTHUILIC
IIpoctrle MexaHU3MbI. PeIuar. b K
57 p 29 Henens nommoreka 11O
PaBHOBecue cun Ha peiyare https://m.edsoo.ru/ff0a3654
Prruaru B TexHuke, OBITY U IPUPO/IE.
JIaGoparopnas padora b K
58 paTopHasdi p } 05 30 Henens nommoreka 11O
«HMccnenoBanne ycioBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara
Pemntenue 3agad mo treMe «Y CI0BHUSA b K
59 b 30 Hernerns nommoreka 11O
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust
MexanusMma. JlaboparopHas pabora bu6 OK
60 paTopHasi p 05 31 Henenst nonmoreka [

«H3mepenne KI1/I HaknoHHOM
IIJIOCKOCTHU»

https://m.edsoo.ru/ff0a3654




Pemenue 3amad mo treme "Pabora, bubnuorexa [JOK

61 1 31 Henens
MottHocts, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanuyeckasi SHEpTHsl.

62 Kunernueckas u noreHuaabHas 1 32 Henenst bubmmorexa [IOK

t A https://m.edsoo.ru/ff0ad252

SHEprus
3aKoH coxpaHe €XaHUYECKOM

63 H COXPaHEHUS MEXaHUY i | 32 Hernens bubmumoreka [IOK
DHEPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
"DKCcnepuMEeHTaIbHOE OIpeIEICHHE

3MEHE €TUYECKOM

64 H3MCHCHHUS KI/IHU THYCCKOU U | | 33 Hestens bubmuorexa [JOK
IOTEHIUAIILHON DHEPIUU IIPU https://m.edsoo.ru/ff0a4360
CKaTBIBAaHUM TeJjia 10 HAKJIOHHOHN
IJI0CKOCTH"
Kontponbnas paboTa no teme

65 HTpOJIbHAs paboTa 10 TEM | 33 Henens bubmnorexa LIOK
«PaboTa 1 MOIIHOCTb. DHEPTUs» https://m.edsoo.ru/ff0a4360
PesepBHbIil ypok. Pabora ¢ TekcTamu

66 P . yp " 1 34 Hestens bubmuorexa [JOK
o TeMme "MexaHHn4ecKoe IBIKEHHE https://m.edsoo.ru/ff0adee6
Pesepubiit ypok. Pabora ¢ Tekctamu

67 o Teme "JlaBieHue TBEPIBIX TEI 1 34 Henens bubmorexa HOK

. " PA ’ a https://m.edsoo.ru/ff0a4ffe
YKUJIKOCTEN 1 ra30B
Pesepubiit ypok. Pabora ¢ Tekctamu Eub 1IOK
nOIMOTeKA

68 "PaboTta. M . 1 35H
1o TeMe " abota. VIOHHOCTD caemt https://m.edsoo.ru/ff0adffe
OHeprus

OBIIEE KOJIMYECTBO YACOB I10 63 1

[TPO'PAMME




8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KHUHETUYECKOI TEOPUU U UX ONBITHBIE 1 1 Henens buGnnorexa LIOK
p A https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
bu6mmoreka [IOK
2 Macca u pa3Mep aToMO oJe 1 1 Henens
11 PASMEp aTOMOB 1 MOJICKYT s hitps:/m.edsoo.ru/ff0a5256
Monenn TBEPIOTO, KUIKOTO U bubanoreka [IOK
3 A P A . 1 2 Henens 1
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
SKUJIKOTO Y Ira3000pa3HOro COCTOSIHUMI bubaunorexa [IOK
4 a P . 1 2 Henens 1
BEIIECTBA HAa OCHOBE IOJIOKCHUU https://m.edsoo.ru/ff0a5256
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [JOK
5 K aMo € Tena 1 3 Hene
PHCTAILIMYCCKAE M AMOPHHEIC T/ e https://m.edsoo.ru/ff0a5800
CMauynBaHUE U KaTWUIAPHOCTD. bubnuoreka IIOK
6 p 1 3 Henensa 1
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe pacmiupeHue 1 cKaTHue 1 4 Henens
p p 2 https://m.edsoo.ru/ff0a5a26
Temneparypa. CBI3b TEMIIEPATYPEL CO
8 CKO ocpTLK}),pTeHJIOBoro BI/I)II(DCHZE 1 4 Henens bubnnorexa LIOK
p a e https://m.edsoo.ru/ff0a5a26
YaCTHIL
Bayrpensss saeprust. CriocoOsl Bbu6anorexa [IOK
9 yIp p 1 5 Henens 1

U3MEHEHHUs BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Buawr rerionepenaun 5 Henens
g pea A https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
HUCTIOJIb30BAHUE TETJIOBBIX CBOMCTB bubnuorexa [JOK
11 6 Henens
BELLECTB ¥ MAaTEpHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
12 6 Henens
TEMI0EMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOro OanaHca. bubnuorexa [JOK
13 7 Henens
TennooOMeH U TeTIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota
"HccnenoBanue siBJICHUS bu6mmoreka [IOK
14 7 Henens
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,
15 HEOOXOMMOTO JIJIsl HarpeBaHMs Teja 8 Henens bubmmorexa [TOK
8 s P A https://m.edsoo.ru/ff0a6a98
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN
JlaboparopHnast pabora "OnpeneneHue bubmuorexa [JOK
16 P Up P ped " 8 Henens a
YIEIBbHON TEINIOEMKOCTH BENECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TorMBa. Y aeiabHas TerioTa bu6 OK
17 p DI 9 Henens nomuoreka 1
Ccropanus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJUTMYECKHUX TEJl. Y IeabHast 9 Henens bubmorera [JOK
P ihde https://m.edsoo.ru/ff0a71d2
TETUIOTA TIABJICHUS
JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
19 p vp P pedt " 10 Henens 1
YIEIBbHOMN TEIUIOTHI NJIAaBICHUS JIbJIA https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [IOK
20 pOOLP a & 11 Henens nbmmorexa I

Hcnapenue

https://m.edsoo.ru/ff0a740c




Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHCHCAIIHH.

bu6mmoreka [IOK

21 11 Henens
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS A https://m.edsoo.ru/ff0a786¢
0T aTMoc(epHOTO JTaBICHUS
Biaxxsocts Bo3ayxa. JlaboparopHas
22 abora "Omnpe eJi]:HI/Ie P 12 Henenst bubmmorexa [IOK
P pea . a htps://m.edsoo.ru/ff0a7628
OTHOCUTENIbHOM BJIAXXHOCTH BO3/1yXa
Pemenue 3amau Ha onpenencHue b K
23 | pen 12 Hexens nonmmoreka 11O
BJIQXKHOCTH BO31yXa https://m.edsoo.ru/ff0a7628
[IpuHuUIIBEl pabOTHI TEIJIOBBIX
24 nsurareineil. [laposas TypOuHa 13 Henens bubnmorexa LOK
-ap yp ' https://m.edsoo.ru/ff0a7628
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/ TermmoBoro nBurarensi.
25 TemnoBble IBUTATEIN U 3aIllATa 13 Henens bubmorexa LIOK
o N m A https://m.edsoo.ru/ff0a7c7c
OKpY>Karolenl cpeibl
3aKoH COXpaHeHUs U IIPEBPAICHUS b K
26 p peBpa 14 Henens nommoreka 11O
DHEPI'UU B TEIIOBBIX MPOLIECCaX https://m.edsoo.ru/ff0a7628
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "TermIoBbIe IBIEHUS. bub OK
27 . 14 Henens nommoreka L
H3MeHenue arperaTHeIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BemecTna"
KonTponbhas pabota no teme
28 "TemoBele ABiIeHud. M3menenne 15 Henens bubmorexa LHOK
T | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BeIlecTBa
Onexrpusauus ten. Jsa poaa Bbubaunoreka [IOK
29 Thusan /lsa pon 15 Henens 1
JJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a86ae
Vpok-uccnenoBanue "DIeKTpU3aLUI Bubnmoreka IIOK
30 P A pH3att 16 Henens 1

TeJ UHIYKIUEeH U TIpH

https://m.edsoo.ru/ff0a86ae




CONPUKOCHOBEHUH"

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 17 Henens
3akon Kynona A https://m.edsoo.ru/ff0a87e4
DNeKTpUYEeCcKoe MoJie.

Hanpsi’keHHOCTD 3JEKTPUIECKOT0 bu6 OK

32 P p 17 Henens noanoreka 1
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocutenu snekrpuyueckux 3apsjios.

33 OneMmenTapHblil 3apsaa. CTpoeHue 18 Henens bubmorexa LIOK

P P L1P 4 https://m.edsoo.ru/ff0a8a0a
aroma
IIpoBOIHUKY U OUANEKTPUKH. 3aKOH

34 poBOa i p 18 Henens bubmuoreka [JOK
COXPAaHEHUs IJIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3amay Ha MpUMEHEHHE b K

35 ! bl p 19 Henens n6amoreka 11O
CBOMCTB JJIEKTPUUECKHUX 3aAPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0

36 cymiectBoBaHus. UcTOUHUKHN 19 Henens bubmorexa LIOK

ym ’ a https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
bu6mmoreka [JOK

37 7 20 H
JIefcTBUS PJIEKTPUIECKOTO TOKA enenst hitps:/m.cdsoo.ru/ff0a06b2
Vpok-uccnegosanue "Jleiicteue

38 3J1peKT quc:joro nonﬂlia MPOBOJIHUKH 1 20 Henens bubmorexa LIOK

p " POBOA 4 https://m.edsoo.ru/ff0a96b2
U TUDJICKTPUKU
ONeKTpHUYSCKHI TOK B MeTaJljIaX,

39 Y 21 Henens bubmuorexa [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
DJIeKTpUYecKas eNb U €€ COCTaBHbIE bubmuotexa [JOK

40 21 Henens
yacTu A https://m.edsoo.ru/ff0a9838
Cwuita Toka. JJabopaTtopHas padorta b K

41 paropras p 0.5 20 Hepens | Promorexa O

"N3mepeHue U peryiupoBaHHe CUIIbI

https://m.edsoo.ru/ff0a8bd6




TOKA"

DNEKTPUUECKOE HATIPSIKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 0.5 22 Henens
"M3mepenue u peryanpoBaHue A https://m.edsoo.ru/ff0a9%e14
HanpspKeHus"
CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
43 P POBOA 23 Henens 1
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH
3JIEKTPUYECKOTO CONPOTUBIICHUS bubmuorexa [JOK
44 p P 1 23 Henens 1
IIPOBOJIHMKA OT €ro JJIUHBI, IO N https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CeUYeHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT Eub 10K
nOIMoTeKa
45 HanpspkeHus. 3akoH Oma 11 ydacTka 24 Henens
p UL YH A https://m.edsoo.ru/ff0aa44a
Lemnu
JlaGoparopHnas pabota
"HccnegoBaHue 3aBUCUMOCTH CHUJIBI
46 TOKa, U €ro yepe3 pe3ucTop, OT 1 24 Henens bubmmorexa [TOK
» MY pes p P, 2 https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
[TocnenoBarenbHOE U MapaAIIIEIbHOE bubnuoteka [JOK
47 a p 25 Henensa &
COEMHEHUSA [IPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JlabopaTtopHas pabota "I[IpoBepka
MpaBuia CIOKEHHS HANPSKEHUH TPU bubnuoteka [JOK
48 P P P 1 25 Henens &
IIOCJIEAOBATEILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas padota "I[IpoBepka
PRTOPHALP PORED bu6mmoreka [IOK
49 MPABWJIA TSI CUJIBI TOKA IIPU 1 26 Henens

nmapajiCJIbHOM COCANHCHUN

https://m.edsoo.ru/ff0aadle




pe3uctopon”

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuoreka [JOK

50 3axoHa OMa U1t pa3jIuuHOro 26 Henens
U P a https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
Pabora 1 MOIITHOCTD BJIEKTPUUECKOTO bubnuoreka IIOK
51 P 27 Henens 1
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI 1/111:40 }II)OCTI/I 3JIeKTqueCK0r0 28 Henens bubmmnorexa LIOK
p " m p A https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTenn
53 3IIEKTPUYECKOU SHEPTUHU B OBIT 28 Henemns bubmmorexa LHOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanme
[ToaroroBka Kk KOHTPOJILHOI paboTe
1o Teme "DIIeKTpUUECKHUE 3apsbl.
54 3apsoKeHHBIE TEIA U UX 29 Henensa bubmmnorera [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSTHHBII
AIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3apPsIIbI.
55 3a H)KCII)-IHBIG Tela I/IpI/IX 29 Henensa bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. [10CTOSTHHBIHI
AIEKTPUUYECKUNA TOK"
ITocTostHHBIE MATHUTBIL, UX
56 . 30 Henens
B3aUMOIEHCTBHUE
Vpok-uccnenosanune "MU3yuenne Bubnuoreka IIOK
57 poKHeensd yier 30 Hexens i
I0JIEN MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MaruHuTHOE 1oJie Bubnmoreka IIOK
58 31 Henens 1

3eMIIi ¥ ero 3HAaYCHHUE JJIA )KM3HHU Ha

https://m.edsoo.ru/ff0acOba




59

3emie

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro Toka MarHurHoe
10JI€ KaTyIIKU C TOKOM

31 Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

32 Henens

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

61

DNEeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUTaTEIEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnas pabota
"KoHcTpynpoBaHue U u3yyeHue
paboTHI AJIeKTpoaABUTATENS "

33 Henens

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

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

33 Henens

63

Onektporereparop. Crocoos

MTOJIYYEHUS MIEKTPUYECKON SHEPIUH.

DNEeKTPOCTaHIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

34 Henens

64

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIJIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

34 Henens

65

KonTponbHas pabota mo Teme
"DJIeKTpUYECKUE U MAaTHUTHBIC
sIBJICHUS "

35 Henens

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHbIii ypok. Pabora ¢ TekcTamu | 36 Henens bubnunoreka [HOK
o teMe "TermtoBele gBneHus" https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. Pabora ¢ Tekctamu

67 o TeMe "IlocToIHHEBIN 1 37 Henens bubmorexa LOK

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

AJIEKTPUYECKUMN TOK
P i . Pab

68 eBepBHI:II/I ypok. Pabota c TeK'(:TaMI/I | 38 Henens
1o TeMme "MarHuTHBIE SIBJICHUS

OBIIEE KOJIMYECTBO YACOB I10 63 145

[NPOTPAMME




9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr

] MexaHnndeckoe JBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabora "Onpenenenue

7 YCKOPEHHUS Tena Ipu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM JABWXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKkpykHOCTH. [lepnon u vacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yka https://m.edsof)_.lru/fanecaZ
16 Pewenue 3amau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crna Tperis https://m.edsofru/fanﬂ38
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
Kod(pdurmenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3aKkoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 IIepBas kocMHu4ecKas CKOPOCTb. bubmuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHON TOYKH.

26 AOGCOIIFOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHUS

27 MowmeHT cunsbl. LleHTp TskecTH

73 Pemenue 3agau mo reme "MomeHT bubnuoreka [IOK
cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHU4ecKOe IBHKEHUE bubnuorexa [IOK

. ., ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MCXIE)IHI/I‘ICCK(I))G IBHKEHUE bubmmorexa OK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynee Tena. Umnynse cuiel. 3aKoH
31 COXpAaHEHUs UMITyJIbCca. Y IPYroe u brbmorexa [OK
P yibea. SHpyr hitps://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoeiCTBHE

1 Pemenue 3anau mo teme "3axkoH bubnunorexa LIOK
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexannyeckas paboTa U MOIITHOCTh buGnuorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBM)KEHUU TeJia 10
TOPU30HTAIILHON TOBEPXHOCTU»
37 CBs13b SHEpTUH U pabOTHI.
[ToTrenumanpHas SHEpPIrUst
18 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas padota «13yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bubnuoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHyecKuil ¥ Npy>KUHHBIA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHui OT KECTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI Tpy3an
45 [IpeBparnienue suepruu npu

MEXaHUYECKHX KOJICOaHHUSIX




46

47

48

JlabGopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIepUoIa KojaeOaHui
MPYXKUHHOTO MasiTHUKa)

JlabGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH MEpUO0/Ia KoJIeOaHMit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexanuueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHX BOJIH. HponoanHe n
IIOIICPCYHBIC BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2 1fe

49

VYpoxk-koHpepenuus "MexaHnuecKue
BOJIHBI B TBEPIAOM TEJIE.
CeiicMuueckre BOJIHbBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

54

55

VYpok-koHpepeHnius "YIbTpa3sByK U
nH(}pa3ByK B IPUPOJIE€ U TEXHUKE"

IloaroToBka k KOHTpOJ'IBHOﬁ pa60Te 1o

TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne KojieO0aHust U BOJIHBI"

KonrtponsHas pabora no teme

"3aKoHbI cOXpaHeHus. MexaHndeckue
Kosie0aHUs U BOJHBI"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b25f0




BHGKTPOMaFHI/ITHOC I10JIC.

bu6nmmoreka [IOK

56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnosb30BaHUE JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
P . i bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTHI U JJIMHBI SJIEKTPOMArHUTHOM
BOJIHBI
DNeKTpOMarHuTHas MPHUPO/ia CBETA.
61 CxopocTh cBeTa. BoiHOBBIE CBOMCTBA bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa HOK
pacpoctp ’ https://m.edsoo.ru/ffOb3658
Connua n Jlynst
3aK0H OTpa)KeHUs CBETa. 3epKaja.
63 Pemrenue 3a1au Ha mpumMeHeHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkOH bubmuoreka [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ’ILBOBZII;II)/IG HOJlHOlPo BHYTPEHHETO Bubnmorexa [IOK
yIp https://m.edsoo.ru/ffOb3cSc
OTpa)K€HUS B ONTUYECKUX CBETOBOAAX
66 JlabopaTtopHas pabora "HccinenoBanue




3aBUCHUMOCTH yTJia IPCIOMIICHHUA
CBCTOBOI'O JIyda OT yIJla MaJICHUA Ha
"

rpaHule "BO3yX-CTEKIIO

Ypok-koupepenius "Vicronp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JInnzel. OnTHYecKas cuiia JTUH3BI
https://m.edsoo.ru/ff0b3f2¢c
. bu6 K
69 [TocTpoenue n3o0pakeHUi B JIMH3aX uommoreka T10
https://m.edsoo.ru/ff0b444a
JIaGoparopnast padora "Onpenenenne
PaTopHat p P . bubnuoreka [IOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI

71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa HOK

-2P https://m.edsoo.ru/ff0b4684

7 VYpok-koudepenuus "JledexTs
3penus. Kak coxpanuts 3penue"
Pa3noxxenue 6enoro ceera B CIEKT.

74 OmeiTel HeroToHa. Crnoxkenne bubnuoreka [{OK
CIIEKTpaJbHBIX IBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbITh O
Pa3oKEeHUIo OEsIoro CBeTa B CIEKTP U

bubnunorexa LIOK
75 BOCITPHUSTHIO IIBETA TIPEIMETOB MIPH MX

Ha0JII0/IEHUH Yepe3 I[BETOBbIE
¢bunabTper"

https://m.edsoo.ru/ff0cOe2a




Ypoxk-npaktukym "BosiHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmnsiTel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue u MorionieHne cBera
79 aroMmoM. KBanTsl. JInHeituaTrie bubmmorexa OK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habnronenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaguoakTuBHOCTD U €€ BUIBI bubmorexa OK
. A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJICIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N30TOomnEI https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bu6nmorexa LIOK
"PannoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuona momypacnana
Vpok-kordepenuus "PagrnoakTUBHEIC
86 1/13le eHI/I:{b BF;'[ HpOJIie, MEIULIMHE bubmmorexa [IOK
ya \ PHPOJIE, MEIHIIHHC, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlmepHbIC peakiuy. 3aKOHBI
87 cox paHeHIESI 3aps0BOTO U MacCOBOTO bubmorexa HOK
p P https://m.edsoo.ru/ffO0c1c58
qucen
28 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubnuorexa [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ffOcl1d7a




89

90

Pemenue 3agad no reme "AnepHeie
peakuun"

Peakiiuu cunTe3a M IeTIeHUS AaEP.
Uctounuku sHeprun CosiHIa U 3BE3]T

bubnunorexa LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenmus "SAnepras
sHepreTuka. JlencTus
PaIMOAKTUBHBIX U3ITy4YEHUH HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHns"

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

93

94

95

96

KonTponbhas padbota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEKTPOMarHUTHBIE BOJHBI.
KBanToBsbic siBieHus"

IToBTOpenue, o0oO0mIEeHNE.
JlabopaTopnsie pabOThI 1O KypCy
"B3aumopeiictBue ten"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110
teme "TemnoBsle mpoiecch”

[ToBTOpenue, 0606meHue. Peenue

pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 M0
teme "KIIJ] TennoBeIX aBurareicii”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "KIIJI anekTpoycTtaHOoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHME, 0600IIEHNE.

bu6nmmoreka [IOK
o8 ?’IaGopaTOp HBIE PABOTEI IO KypCy ! ! https://m.edsoo.ru/ff0c2¢c52
'CBeToBbI€E ABIIEHUA"
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTrOopenue, o6o6menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 3 7
ITPOTPAMME
Onenka Kputepun ouenku

«5»

CraBuTcs 3a pa60Ty, BBITNIOJIHCHHYIO ITOJTHOCTBIO 0e3 omnoboK U He,[[O‘IéTOB.

«“»

TPEX HEOYETOB.

CraButcs 3a paboTy, BBIITOTHEHHYIO IOJHOCTHIO, HO TP HAJIMYWU B Hell He Ooliee oTHON HErpyOOi OMIMOKHU 1 OJJHOTO HeouéTa, He Oonee

«3»

HaJIMYMU YETHIPEX-TIATU HEAOUETOB.

CraBurtcs, ecii YYCHUK PAaBUIILHO BBITTOHII HE MEeHee 2/3 Bcei paboThl HITH JIOMYCTHIT He OoJiee OHOH rpy0oi OIIMOKY U IBYX HEJIOYETOB,
He Oonee otHOH rpy0oii M ogHOM Herpy0Ooil omnOKH, He OoJiee TPEX HErpyObIX OMIMOOK, OHOM HErpy0oil OIMOKH U TPEX HEAOUETOB, IPH




«Q»

CraBuTCS, €CIIH YUCIIO OMHUOOK W HETOYETOB MPEBHICHIIO HOPMY ISl OLIEHKH «3% WIIH MPABIIIFHO BEITIOJTHEHO MeHee 2/3 Bcei paboThI.

«1»

CTaBI/ITCﬂ, €CJIM YYCHUK COBCEM HC BBIITOJIHWII HA OAHOI'O 3aaHus.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

*@usuka 7 knacc/Ileppimkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbeTBo
«IIpocBenienue»

®dusuka, 8 knacc/ [leppimkun A.B., OO1ecTBO ¢ OrpaHU4YeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

®dusuka, 9 knacc/ [eppimkua A.B., l'yrauk E.M., O0miecTBo ¢ orpanHnyeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxnimonepHoe o61ecTBo «3maTenscTBO
«IIpocBenieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

e Ousuka. 7 kiace: yueoHo-motoauueckoe nocooue / A.E. Mapon, E.A.
Mapos. - 6-e uzn., crepeoti. - M.: lpoda, 2019

e Odusuka. § kiacc: yuedbHo-Motoanueckoe nocoodue / A.E. Mapown, E.A.
Mapos. - 8-e uzn., crepeotn. - M.: Jlpoda, 2018

e Ousuka. 9 kace: yueoHo-motoauueckoe nocodue / A.E. Mapon, E.A.
MapoH. - 5-e uzn., crepeoti. - M.: lpoda, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET

oubanoteka [{OK,

https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 135955613336665976574499022560335136778487308085
Bnagenew, CypHuH Pycnax Banepoesuy
OeicTevTened C 19.06.2023 no 18.06.2024



http://www.tcpdf.org

		2023-10-17T12:01:41+0500




