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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETBbHOCTHOW OCHOBE. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTro mpeamera B peanmzanuu Tpedoanuit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
o rojgaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3YyYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKAa3aHUS METOTUYECKON
MIOMOIIH YYUTEIO B CO3/IaHUU paboueii MpOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HMYECKON
reorpadueli, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MHpa,
IpEeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaronnxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHblE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuum mnpenomaBanust ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONM pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydCHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIICAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEldl PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATEILHOCTH, CBA3aHHBIMU
C (GUBUKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi 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 kiacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
00y4aroluxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.

COAEPXKXAHUE OBYUEHUA

7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. M3Mepenune Qusnueckux BenuuynH. DuU3NYECKue
npudopsl. [lorpemHocts n3mepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HayKd HW3Y4arT MPUPOLY.
EctecTBeHHO-Hay4YHBI METOJ| TO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIOTE3, 0ObICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIbIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. ®usnueckue NpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIIOTOBBIM H

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomel u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE THUIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenve wmHepruu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMOAeHCTBHS Tenl. Cuiia ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHue B NpUpoe U TEXHUKE.
Hemoncmpauuu.
1. Halnronenue MexaHMYeCKOro JIBHKEHUS TeTa.
2. U3mepenue CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUM TEI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



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

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepemaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmyeckune
MAaIIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napajokc. Coobmatromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3nymrHOW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTro JaBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTAaBICHMUS.

o Uk w NP

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa TMOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

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

YKUJIKOCTh YaCcTH TeJa.

N

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIONIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
YKUJIKOCTh YACTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.



Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[TpeBpaleHre 0JHOTO BUIa MEXaHUYECKOW SHEPIUU B Ipyroi. 3aKOH COXPAHEHUS
HHEPrUM B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuidl paBHOBECHUS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEemIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpULICHNE paboThI. Bunsl TEIIONEPEAAYHN:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamws. Mcmapenne. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHSI.

BnaxnHocTs BO3ayXa.

DHeprust TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.



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

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBHXKECHHS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUN.
HabGnrogenue TemioBoro pacuupeHus Tem.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIIEPaTypBhl.

Buae! Tennonepenayu.

OxJtaxJiIeHue P COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P MJIaBJICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
ONBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

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

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHON TEIUIOTHI TJIaBIEHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIAMU).

Onexrpuyeckoe mnone. Hanpsok€HHOCTE anexkTpudeckoro mnosst. [IpuHnmn
CYIIEPHO3UILIMU AIEKTPUUYECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTapHbIA ANEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
WCTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapauleNIbHOE  COEIUHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosne. MarHuTHOE 1osie 3eMJIM U €r0 3HAYECHUE JUISA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne snekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTPOTeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpU3aLus TEJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoiCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSITHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. I'a30BbIH pa3psia.

W X N U R W N e



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

25.

N3mepeHne CUilbl TOKa aMIIEPMETPOM.

H3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIEHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DNEeKTPOJABUTATEb TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u bk~ w

10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DSIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenue u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKCHHS HAMPSHKEHUH TPU  TOCIEA0BATSIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I8 CHIBI TOKa TNPH TapauIeIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AITECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  JJCKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHuTHOrO TMOJs MOCTOSHHBIX MAarHUTOB MpPU  HX
OOBEMHEHUH U Pa3/ICIICHUN.

16. MccnmenoBanue 1€MCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbl TOKAa W HAlpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTAaHOBKH.

21. OnBITBI IO UCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHIAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrxeHne. HepaBHoMepHOe npsMoianHeEHoe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. llepuon u yactora oOpalieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIO3UIUKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbXKEHHUS, ChUla
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHOl TOYKHU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHus. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONIHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxuHsl. Kunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.



o vk~ w

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

Habnrogenne MeXaHM4ecKoro JBUKEHUS TENa OTHOCUTENBHO Pa3HbIX Tl
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>KEHMS Tella 0 OKPY>KHOCTH.

Hab6mrogenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHHSI T€ja OT MAacChl Tejda W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Ipy yCKOPEHHOM JBHKCHUU.

[lepemaya uMIrybca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM MTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa Ijisi pa3roHa W JajJbHEWIIEro paBHOMEPHOTO
JIBIDKCHUS IIApUKA WIN TEJIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka W JBUKECHUS
[IapUKa MO HAKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW 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 nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxawomnme — kojeOaHus.  BeIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONEPEYHbIE  BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
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 konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
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 onvimaol.

1. OmpenenieHHe YacTOThl W Tepuojaa KoyieOaHMM MaTeMaTHYE€CKOIo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.

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

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KONeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHU Tpy3a, MOJBEIICHHOTO 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. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



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

DIneKTpoMarauTHas npupona 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 MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpaHenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonp3oBaHUE TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucreMa (¢oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTs u
JAaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

[IpsimonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCEeUBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

W X N R WwN e

[Tpuniun gevicTBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jy4ya OT yria
naJIeHus.



2. W3ydeHue xapakTepUCTUK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiy4a OT yIJia
NaJCHUS HA TPAHULE «BO3yX—CTEKIIOM.

4. TlomyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

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

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mozenb aroma. Mojenb aroma bopa.
Hcnyckanue u NoromeHne ceeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas Moaens aromHoro szapa. Wsoronel. PannoaktuBHBIE
npespatienus. [lepuon nomypacnana aTOMHBIX S1€Ep.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3p Maccel M dHepruu. Peakuum cuHTe3a u
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 .

AnepHas sHepretuka. JleWMCTBUS paJUOAKTUBHBIX H3JIyYEHHI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. ChekTp Boaopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHHs IPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--00001IAIOIIUMN MOAYIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aluH
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JCATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uKe i 00yyaroumxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHHs, (GopMupyercs
€CTECTBCHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMINAIBHO NEATEIBHOCTHBIA XapaKTep JAHHOIO paszesa peaausyercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4HbIE METOJIbl UCCIIEIOBaHUS (PU3NUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBJIICHUE UHTEPECA K HCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoO0JeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTU O0€e30MacHoro o0pa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TPaBWII OE€30IaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUHM, MpPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTH€ B PEIICHUM MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K M3MEHSIOUIMMCH YCJOBUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTrux;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(PUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUYA, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BBIBOJABI C MCIIOIb30BAaHUEM JE€AYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMUMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJISIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA NAHHBIX C y4ETOM MPEUIOKEHHON yueOHOI
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHDOpMaAIMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU IpaduKoi 1 MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa DEIICHHE 33Jaud U TOJAJEpKaHUE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSIMU JPYIHMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENBbHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpyNIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Win
IJiaHa HCCIEAOBaHUS C YYETOM HMMEIOLIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMUHBI  JOCTHKEHUSI  (HENOCTUKEHHUS) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIh U YCIOBUSAM;

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



npU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIIeHUH PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIBb30BaTh  IMOHATHS:  (QU3MYECKME U XUMHUYECKHE  SIBJICHMUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpUs, pPaBHOJACHCTBYIOIIAsS
cuna, aedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHONH OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TelaMH, >KUJIKOCTAMH H
razamM, arMoc(epHO€ JaBJiCHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKOM JHEPIrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
¢uznyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOTO JAEWCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAIbHAS SHEPrus), MpPU ONHUCAHHHM NPABUIBHO
TPAKTOBAaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3WYECKYIO BEIMYMUHY C JIPYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbrdyara (6y10Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar) pacu€THele 3adadyd B |—2 JEWCTBHS, HCHOJIB3Ys 3aKOHBI WU
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE yCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
npeanojoxeHue  (TUMoTe3y),  pa3idyaTh W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJAE OIbITa, JeJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAaCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKOW BEIMYUHBI OT
JIPYroll C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLUEroCs Tela OT BPEMEHW JIBHJKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOLIAU CONPUKOCHOBEHUS TEJ, CUIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATH B



IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBIBOJBI MO pe3yjbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJia, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNO, KOA(D(UIIMEHT MOJIE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIMAIGI JACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh MPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha UX omucaHus (B TOM YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEPHl  (HAXOIUTh  WHGOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHU: ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY KaIOLLEH Cpefie;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTEM CpPaBHECHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(bOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUH HAYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYEecKoro  coiepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIUu (HU3HUECKOTO CONEP)KaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3HMKH, COIPOBOXKAATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNINbl, BBICTPAaUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K xoHIy o0yueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITI0JIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBIM M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUU 3apsill, AIEKTPUUECKOE IO0J€, MPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TEeTIOnpOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAf0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WHIYKITUS)
N0 ONHCAHWI0 WX XapaKTEPHbIX CBOWCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’>KalollleM Mupe, B TOM 4Hcie (U3HUECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KalWUISIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaulbl B Tpupoze, u3nydyenue ConHia, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeid MOIIOCOB, POJIb MarHUTHOTO TOJIS JJISl JKM3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHISI YHEPTHUS, KOJTUIECTBO
TEIJIOTHI, yJieJbHAsg TEMJIOEMKOCTh BEIECTBA, YJAENIbHAas TeIuloTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUYECKUH 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEIUYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO--KHHETUYECKOW TEOPUU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB ¢ Omnopol Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BBIOMpATh 3aKOHbI WU (QOPMYIIbI,
HeoOXOoJuMble Al €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEIOBAHUSA, BBIACISTH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh TOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEPaTypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsi/ioB, B3aUMOJECHCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yalM3al[si MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPENTI0KEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAM MOMEPEYHOTO
CEUEHUS U YAEIBbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUs Ha IMPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBATEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHH
IPOBOJHUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CIeIysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHUPOBaTh W3MEPEHHs, COOUpATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHHUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YUYEHHBIX MNpPUOOPOB MU
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IITEKTPUUECKUE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTeslb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUYECKHX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznnyasi ycJIoBHbIE 0003HAUECHHUS AIIEMEHTOB AJIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HETOCTOBEPHOI;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
IPOEKTHON WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3uKH,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMM, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA AEHCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

UCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP TSKECTH, aOCOIMIOTHO TBEPIIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONIEHUS, alib(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BWKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJIOXEHHME CHEKTPAJbHBIX LIBETOB, JHUCIIEPCUS  CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XalieM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, I[yHAMH, 3X0, LBETa Tell,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEeKa), IMpPH ATOM IMEPEBOAMTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BeNWYUHBbI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToON
NPYXKUHBI, KUHETHYECKas SHEPrus, INOJHAs MEXaHW4YecKas »>Heprus,
NEPUOJ U YacTOoTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, [TOKA3aTEJIb IPEJIOMIICHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MYECKUH CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAaYEHUsI U €IUHULIBl (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTECHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIC/ICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud  (ONMUparoIIMecs Ha Ccucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUA (pu3mvecKkon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OINMHCAHHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUTOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyliOBaHUS, ONHUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIupOBaTh BHIBOJIBI;

POBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUEe U3MepseMOol BeIUYUHbI ((POKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaTbl MOJYYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUXECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHUusi, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOUpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

cO0JII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S1Ipa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX MNpPHOOPOB WU
TEXHUYECKUX YCTPOWCTB C OMOpPOHM Ha WX OmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBax (PU3WYECKUX SBJIECHUM M  HEoOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

UCIIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpArOLIEeH JINH3E;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH TMOJYyYEHHON MH(OpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uHOpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESTENIBHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJB30BaTh  M3YyUEHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYYHBIM METO/I IIO3HAHUS 2 1
i g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTpoeHUe BelllecTBa 1
p m https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
24 CTpoeHUE U CBOMCTBA BEIIECTBA 7
p B https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 12
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanuueckoe OBMKEHHUE 3 bu6mmoreka [IOK




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

32 Huepuust, Macca, IJIOTHOCTD 4 bubmorexa LOK
) P, ’ https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cuna. B v 14
I AR I https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEJIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 4
Jlasnenne xuKocTn https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 2
TMOC(EpHOE JTaBIICHHE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pasueny 14
Pa3nes 5. PaGoTa n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 IT 5
POCTLIE MEXAHHSMBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 M 4
CXAHHHCCKad SHEPTI https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Ha3Banue MmoayJist
PesepBHOE Bpemst 3




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

12



8 KUIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenioBble ABJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
bu6mmoreka [IOK
1.2 T 21 1 5
CIITOBBIC POTECChl https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DNeKTpUUYeCcKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnuoteka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 7 7 20 1 7
OCTOARHBIH STICKTPHHCCKIH TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHUTHDIC ABITCHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
DJICKTPOMATHHTHAS HHYKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE 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
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) 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 paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
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 pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos
Nen/m Tema ypoka Kontpoabnubie IIpakTunyeckue UICKTPOHHEIC UHPPOBLIC
Bcero o0pa3oBaTesibHbIE pecypcChl
padoThI padoThI

| ®dusuka — Hayka o npupoze. SBieHus |
HPUPOJIBI

2 Du3nyecKue SABICHUS 1
®u3nuecKue BeIMUYUHbI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne

4 TEMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U JAaTUMKA TeMIIepaTyphl"

5 Mertobl HayuyHOTO NO3HaHMs. Onucanue | bubnuoreka [JOK
(bU3HYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

6 JATBHOCTH MOJETA IIapuKa, MyIIEHHOTO | |
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OO0JIbIlIe
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
BeleCTBa
8 JIBM>KEHHE YaCTHUII BEIlIECTBa 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110

9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 1
razoB»

10 ArperaTHbl€ COCTOSTHUS BEIIECTBA 1




OcobeHHocTH arperaTHbIX COCTOSIHUM BOJBI.

11 O6o6mienue no pazneny «llepBoHadanbHbIe ngi;;f;:)gﬁif 020378
CBEJICHUS O CTPOCHUHU BEILIECTBAY
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
12 KMHETUYECKON TEOPUU U UX ONBITHBIC
MOATBEPKICHUS
13 Macca u pazmep aTOMOB U MOJIEKYJT
14 Mogenu TBEPIOTO, JKUJKOTO U bubnmnoreka HOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
15 ra3zo00pa3HOro COCTOSTHUN BEIIeCTBAa HA bubnmnoreka HOK
OCHOBE MOJIOKEHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a5256
KHHETHYECKOU TEOPUH
16 Kpucrannuueckue u amopHbIe Tena ngg;;fg:)gﬁ};oasgoo
17 CMaunBaHue ¥ KanWIISIPHOCTD. bubnmnorexka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
13 Mexanuyeckoe nBuxeHne. PaBHoMepHOE 1 bubnuotexa [JOK
HEPABHOMEPHOE ABUKEHUE https://m.edsoo.ru/ff0a05c6
bu6muoreka [JOK
19 Ckopocts. EAMHHLUE ckopocth https://m.edsogru/ff0a079c
20 Pacuer nmytu 1 BpeMeHU IBUKEHUS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bu6muoreka [JOK
21 Huepuus. Macca — Mepa UHEPTHOCTH TeN hitps://m.c dsocljru 0a0c10
” [LtorHOCTH BemiecTBa. Pacuer maccel u but6mmoreka [IOK
o0Bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
23 JlaGopaTtopHas pabota «OnpeneneHue




IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pemmenue 3agaua mo reme "IlnoTHOCTE

Bbu6nuoreka [IOK

24 BenecTna” https://m.edsoo.ru/ff0al23c
)5 Cuta Kak XxapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctd. 3akon ['yka
JlaGopaTtopHnas padora «M3yuenue
26 3aBUCUMOCTH pacTsDKeHHS (Iedopmarun)
MPY>KUHBI OT MPUIIOKEHHON CUIIBI»
27 [[“IBnenue TsroteHus. Cuia TSKecTH
CBs13b MEXly CUJION TSKECTH U Maccou
28 tena. Bec Tena. Pemenue 3anad no reme bubmmorexa LOK
" " https://m.edsoo.ru/ff0al778
Cuiia Tsbxectu
79 Cuna TsDKeCTH Ha IPYTUX IUIaHeTax. bubnmnoreka HOK
Pu3nyecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [IOK
30 Msmepenne cnn. Jlunamonmerp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
3 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
3 CnoxxeHue AByX CHUJI, HalPaBJIE€HHBIX 110 bubamnoreka [JOK
OJIHOM IIpsIMOM. PaBHOZEHCTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70
13 Pemenue 3agad mo reme
"PaBHonelicTBytOMmAst cui”
34 Cwita Tpenus u e€ BUIbl. TpeHue B IpupojIe bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
35 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnmoreka [JOK

CHUTBI JIABJICHUS M XapaKTepa
COIIPHKACAOIINXCS TIOBEPXHOCTEI»

https://m.edsoo.ru/ffO0alcc8




Pemenue 3amau Ha onpeaencHue

36 PaBHOJICMCTBYIOIIECH CUIIBI
Pemenue 3amau no remam: «Bec temnay,
37 «I"padrueckoe n300pakeHUE CHIIY, bubmorexa [IOK
& https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOJIEUCTBYIOIIAS CUIT»
KonTtponbHas pabora no Temam:
18 «MexaHnnueckoe ABKEeHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300pakeHue crny, «CHIIBD»
Hasnenue. CiocoObl yMEHBIIECHUS U bubnmnoreka [HOK
39 yBEIUYECHUS AaBiieHUs J[aBieHue rasa. https://m.edsoo.ru/ff0a20a6
3aBHCUMOCTb JIaBJICHUS T'a3a OT 00bEMa, bu6mmoreka [IOK
TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
40 [Tepenaua naBneHust TBEPALIMHU TEIAMH, bu6nuoreka [IOK
KHUAKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
41 JlaByieHWE B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmorexa [JOK
JIecTBUEM CHIIbI TsbKecTH. 3akoH [lackans https://m.edsoo.ru/ff0a2718
42 Pemienue 3anau o teme «Jlapinenue B bu6mmoteka [IOK
JKUJIKOCTH U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
4+ Coobmatontnecs cocy s https://m.edsoo.ru/ff0a2970
44 I'mppaBnnueckuit mpecc. MaHOMETPBI. bubnuotexa [JOK
[TopuiHEeBON KUIKOCTHBIN HACOC https://m.edsoo.ru/ff0a3136
Bec Bo3ayxa. ATmMochepHoe naBieHue. bubmmorexa LOK
45 ATMochepa 3eMITH H IPHIHHBI ¢E https://m.edsoo.ru/ff0a2b5a
bu6nuorexa [IOK
CYIIeCTBOBAHMA https://m.edsoo.ru/ff0a2b5a
46 N3mepenue armocdeproro gaBieHus. OnbIT bubnmoreka [JOK




Toppuuenau

https://m.edsoo.ru/ff0a2da8

3aBUCHMOCTB aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka HOK
47 BBICOTHI HaJl ypoBHEM Mopsi. bapomeTp- https://m.edsoo.ru/ff0a2fc4
anepousi. ATMochepHoe aBjieHHe Ha bubmuorexa [JOK
pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
43 Pemenue 3amau mo Teme " AtmocdepHoe
naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
49 IIOTPY)KEHHOE B HUX TEJI0. ApXUMEIOBA bubnnorexa LIOK
py - AP https://m.edsoo.ru/ff0a3276
cuia
JIaGoparopHas padora «Onpenenenne
50 BLITaJi)KI/IBzI-OH_[epﬁ CUJIBI z[eé)(:TB ToLIEl Ha Bubmaorexa ITOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopatopHast paboTa 1o Teme
51 «HccneqoBanue 3aBUCUMOCTH Beca Teja B bu6mmoteka [IOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubnuotexa [JOK
52 IInaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBanue
53 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U
onpejeneHue e€ rpy3ono bEMHOCTH"
Pemenne 3amau mo temaMm: «IIlmaBanme
54 cynoB. BozgyxonnaBanuey, «JlaBneHue bubnmorexa LOK
YAOB. BOSAYX ' https:/m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
55 Kontponbnas pabora o teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
56 Mexannueckas pabota bubnmoreka [JOK




https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK

57 MomaocTs. EAUHUIEI MOIITHOCTH
https://m.edsoo.ru/ff0a3f82
53 VYpok-uccinenosanue "Pacyér MOIIHOCTH, !
pa3BuBaeMoi IpH MoaAbEME 10 JecTHULE"
[IpocTeie Mexanu3Mbl. Peryar. PaBHOBecue
bu6nmoreka [IOK
59 cuJl Ha peiyare. Pemenue 3aga4 no reme
https://m.edsoo.ru/ff0a48a6
«YCcl10BUS paBHOBECHUSI pbluara
Poruaru B TexHuke, ObITY U IPUPOJIE.
60 JlaboparopHas pabora «HccnenoBanue 0.5 bubmorexa LOK
p N praip ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbI4yara
KoaddunmenT noneznoro neicTBus
61 Mexanu3ma. Jlaboparopras pabota 0.5
«M3mepenne KII/[ HaKIOHHOM MIIOCKOCTH»
& Pemenne 3amau o teme "Pabora, bu6nuoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnmnorexka HOK
[MOTEHIMAIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUN
YPOK-3KCIIEpUMEHT IO TEME
64 "DKCIEpUMEHTAILHOE OIPEIETICHHUE bu6muoreka [JOK
U3MEHEHHS KHUHETHUECKOU 1 https://m.edsoo.ru/ff0a4360
MOTEHIIUATBHON SHEPTUH MPU CKaThIBAHUHU
Tea Mo HAKJIOHHOW MIOCKOCTH"
65 KonTtponpHas padora o teme «Pabora u
MOIIIHOCTb. DHEPT U
66 PesepBHblit ypok. PaboTa ¢ Tekctamu o bubnmoreka [JOK

TeMe "MexaHnueckoe IBUKeHUE"

https://m.edsoo.ru/ff0adee6




PesepBHbIii ypok. Pabora ¢ Tekctamu mo

67 teme "JlaBieHue TBEPABIX TE, )KUAKOCTEH U 1 bubmorexa [IOK
. e > AR https://m.edsoo.ru/ff0adffe
ra3oB
PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
68 1
teme "Pabota. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 11




8 KUIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne i/ Tema YpoKka B KOHTpOJIbeIe HpaKTuquKHe 06pa30BaTe.}'IbHLIe
cero
padoThI padoThI pecypchl
1 TemnoBoe pacIupeHNUE U CKaTHE 1 Enbmorexa OK
p p https://m.edsoo.ru/ff0a5a26
) Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIIJIOBOTO JIBU)KEHUS YaCTHI]
3 BHyTpeHHss sHEprus u crnocoObl ee |
U3MEHEHUSI
JlaGoparopnas padora "BHyTpeHH A
4 SHE rI:/m gnoc:&ﬂ H3MeHeZ;I:{ BHYTPEHHEHN 1 Eubmorexa OK
P N yIp https://m.edsoo.ru/ff0a5c60
SHEPTUH
5 Buae! Teronepeqaun 1 Eubmiorexa IOK
8 pel https://m.edsoo.ru/ff0a6412
6 Buns! Teruonepenaun 1
Vpok-koH(pepennus "IIpakTuueckoe
7 Hcpnonwmimie TeHJ‘IOBII:IX CBOMCTB BEIIECTB 1 1 bubmmorera [TOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEepUAJIOB B IIEJSIX SHEProcOepeKeHMS
g KomnuectBo TeIioThl. Y aenbpHas 1 bu6mmorexa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
9 YpaBHEeHHE TEIIOBOTO OanaHca. 1 bubnmnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnas padora "HcciaenoBanue
10 ﬂBnelfHﬂ TIZHJ'IO(I:6MCH3. OPpU CMELINBAHUN 1 1 bubmmorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOAbBI
11 PacueT koaudecTBa TEIIOTHI, 1




HGO6XOI[I/IMOFO IJI1 Harp€BaHuA TEJ1a U
BBLACIIACMOT'O UM IIPU OXJIAKIACHHUN

12 JlaboparopHas padota "Omnpenenenue bubmmoreka [JOK
yAeIbHOM TEINIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
13 DHeprus ToIMBa. Y IeibHas TeIioTa bubnunorexa [JOK
cropanus https://m.edsoo.ru/ff0a7bSa
14 DHeprus TomIMBa. Y iejbHas TeroTa
CTOpaHHUS
[1naBnenue u oTBEpACBaHME
15 KPUCTAINTMYECKHX TeJl. Y IeJbHas TeIioTa Bubmorera LIOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
16 Jlaboparopuas pabota "Onpenencaue bubnmoreka [JOK
YACIBbHOU TEIIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
17 [TapooGpa3zoBaHue U KOHACHCALMSL. bub6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temniaora
13 napooOpazoBaHMsl U KOHJCHCALIUH. bu6nuorexa [IOK
3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO AaBICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas padora
19 "OnpeneneHnue OTHOCUTENbHOM BIaKHOCTH bubmorexa HOK
| https://m.edsoo.ru/ff0a7628
BO31yXa
20 Pemenue 3anay Ha onpesenieHne BIa)KHOCTH
BO3yXa
[TpuHIUIIBI paOOTHI TETJIOBBIX ABUraTENCH.
21 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CrOpaHus
22 [TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATENCH.




[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
cropaHus

KIIJI TermoBoro aurarens. TemnaoBbie

bubmuoreka [JOK

23 o
JIBUTATEIIN U 3aIlUTa OKPYKAOIIEU Cpeibl https://m.edsoo.ru/ff0a7c7c

24 3aKOH COXpaHEHHUs U MPEBPAICHUS SHEPTUU
B TEIUIOBBIX IMpoIieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

25 "TennoBsie sBieHus. MI3Menenue bubmmorexa [TOK

T Y https://m.edsoo.ru/ff0a83f2
arperaTHbBIX COCTOSIHHI BEIIECTBa
KontponbHas padota nmo teme "TermnoBbie
bubmuoreka [JOK
26 sBiieHus. lI3MeHneHue arperaTHbIX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHI1 BeIlleCTBa

7 Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsI0B

)3 VYpok-uccrnenoBanue "IIEKTpU3AIMS TEI
MHIYKIMEHW U IPU CONMPUKOCHOBEHUH"

29 B3aunmMogeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e¢4
OnexTpuueckoe nojie. HanpsskeHHOCTD

30 slekTpuueckoro noisd. Ilpuamun bubmmorexa LHOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH
a1 Hocutenu snekTpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa

1 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubnmoreka [JOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

13 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB bubnmuorexa [JOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc

34 JlabopaTopHas padota "MccnenoBanus




B3aUMOJICVCTBUS JICKTPUUECKUX 3apsAI0B"

DNEeKTpUUECKU TOK, YCIIOBUS €T0

35 cyiuiectBoBaHus. IcTouHMKH buGnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
36 JleficTBUA SIIEKTPUYECKOrO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
37 AJIEKTPUYECKOTO TOJISI HAa MPOBOIHUKHU U 1
JADTICKTPUKH"
18 DNEeKTPUYECKUM TOK B MeTaJlJIax, bubnnoreka [JOK
JKMIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
39 DneKkTpruyecKas Lielb U €€ COCTaBHbIE YaCTH
40 Cuna toxka. JlabopaTopHas pabora 05 bubnmoreka [JOK
"N3mepeHue 1 peryiupoBaHue CUJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
41 DnexTpuueckoe HanpshkeHue. BonbTmerp. bubmmorexa [OK
https://m.edsoo.ru/ff0a9%14
4 Jlaboparopnast pabota "U3mepenune u 05 bubnmnoreka [JOK
peryaupoBaHue HaNpsHKeHUs " https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHre NPOBOAHUKA. Y AEIBHOE bubnunoreka [JOK
COIIPOTHUBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
m AJIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IPOBOJIHUKA OT €r0 JJIUHBI, ILIOMIa N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuorexa [JOK
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aa44a
46 JlaboparopHas padota "Hccnenoanue | bubnmoreka [JOK

3aBUCHUMOCTH CHJIBI TOKA, UAYLICTO YEPE3

https://m.edsoo.ru/ff0aa04e




PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

HOCJ’IGI[OB&TCJ'IBHOC " IMapaJijiCJIbHOC

47 COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIOXKEHUS HANPSHKEHUN MTPU bubnmoreka [JOK
[1I0CJIEI0BATENBHOM COCAUHEHUH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopoB”
JlaGopatopnas padota "IIpoBepka npaBuia
49 JUISL cfmm F;OKa ipn HapaJIJP;eJII}:IOM ’ bubmmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pewrenue 3amau Ha npumeHeHue 3akoHa Oma bubnunoreka [JOK
JUIA pa3iIn4HOrO COENUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnuotexa [JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
50 JlabopaTtopHas pabota "OnpeneneHue bubnunoreka [JOK
paboTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJeKTpuYecKue 1eru U NoTpeOuTenu
53 3JIeKTpUUECcKOi sHepruu B ObITy. KopoTkoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe
54 "DnexTpudeckue 3apsasl. 3apsHKEHHBIE Tela bubmuorexa [IOK
" uX B3aumoaeucTBus. I1ocToSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonrtponsHas pabora o teme
55 "DnexTpudeckue 3apsapl. 3apsHKEHHbIE Tea bubnuoreka [JOK

" uX B3aumoacucTsus. I1ocToSHHBIN
AIEKTPUUYECKUNA TOK"

https://m.edsoo.ru/ff0abea8




56

IlocTossHHEIE MarHuThbl, UX BBaHMOHeﬁCTBHC

57 VYpok-uccnenosanue "M3yuenue nonei | bubnmoreka [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruutHOe nojie. MarHuTHOE 10JIe 3eMJIU U bubmuoreka [JOK
€ro 3Ha4eHUeE Ul KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroutHoe mose
bu6mmoreka [JOK
59 3JEKTPUYECKOT0 ToKa MaruuTtHoe nose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMmeHeHue AIeKTPOMarHuTOB B TEXHUKE.
" " bubmuoreka [JOK
60 Jlaboparopnas pabota "M3ydeHue aeiicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aieKTpoBUraTeNeil B
61 TEXHUYECKHUX YCTPOMCTBAX U HA bubnnorexa [JOK
TpaHcnopte. JlaboparopHast paboTta https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBaHue U U3y4eHHe paboThl
JNEKTpOABUraTENs "
2 OnpiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 JNEKTPUYECKON SHEPTUU. DNEKTPOCTAHIINHI
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DNeKTpUuYeCcKne U MarHUTHHIE SIBJICHUS"
KonrtponsHas pabora o teme bubnuoreka [JOK
65 n "
DNEKTPUYECKHE U MATHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnmoreka [JOK

TeMe "TemaoBbie sBiIeHus"

https://m.edsoo.ru/ffO0accS5e




PesepBHbIit ypok. Pabora ¢ TekcTamu mo

bu6mmoreka [JOK

67 teMe "[locTOsHHBIHN 2neKTpUUecKuil TOK" ! https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. Pabora ¢ TekcTamu mo 1
Teme "MaruuTHele siBiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

‘:;ln Tema YpoKka Beero KOHTpOJIbeIe HpaKTuquKHe 06pa30BaTeJILHLIe
padoThI padoThI pecypcbl
| Mexanunueckoe ABuxeHue. MartepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubnnoreka IIOK
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBHKECHUE. |
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnorexka HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUs. ['papuk 1
CKOPOCTH
JIaGoparopnas padora "Onpenenenne
7 yCKo;eHI/IfI) Ten§ pu paBHOI;CKOpeHHOM 1 1 bubmorexa [TOK
. " https://m.edsoo.ru/ff0adb18
JBIKEHUH 10 HAKJIOHHOM TTOCKOCTH
8 CBobonnoe nagenue tei. OnbITsl [anumes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 Ilepuon IE 4acToTa 06pameHI/151.p J};)I;(HeﬁHaH u 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0ael76
yI0Basi CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1
11 [Tepssiii 3akoH HetoTOHA. BEKTOP CHITBI 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0ac612




Bropoii 3akon HeroToHa.

bu6nmmoreka [IOK

12 PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
. bubnmnoreka HOK
13 Tpetuii 3akon Herorona. Cynepno3uiius Cui hitps-//m.c dsof)l.ru 02982
14 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ffO0aebbec
bubnuorexa [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3anay no teme «Cumna ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubnmnoreka [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [HOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemrenue 3amau mo teme «Cuiia TpeHUs» bubmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnnoreka [JOK
Kod(purmenTa TpeHus: CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amgau nmo teme "3akonsl HeroToHa. bubmmoreka [IOK
Cuna ynpyroctu. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHus "J[BIkeHNe Tell BOKPYT
23 rpaBUTalinoHHOro 1eHTpa (ConHevHas
cuctema). ['amakTuxu"
24 Pemenue 3agau nmo reme "Cuna TSXKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 [TepBast kocMuyeckasi CKOpOCTb. bu6muoreka [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecHe MaTepuaibHOM TOUKH.
AoGcomotHO TBEpAOE Teno. PaBHOBecue

bu6nmmoreka [IOK

26
TBEPAOIO TeNA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalieHus
27 MowmeHnT cuibl. LleHTp TsoxecTn
73 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHn4YeCcKOe IBIKEHNE bubnnorexa LIOK
N ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KontponbHas paboTa mo teme
" bubnmnoreka HOK
30 Mexaunueckoe OBUKEHUE.
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynec Tena. Umnynse cuiiel. 3aKoH
31 COXpPAaHEHUS UMITYJIbCA. YTIPYroe u brbmmorexa [TOK
P YIbeR STV https://m.edsoo.ru/ff0b07fa
HEYNpYroe B3auMoJeiCTBHE
0 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubmuotexa [JOK
uMmIyinbsca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(pepeHus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bu6nuoreka [IOK
34 Mexanuueckasi paboTa U MOIITHOCTb
p B https://m.edsoo.ru/ff0b0a84
35 PaGota cuIbI TSKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK
CHJIBL TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUITBI TPEHUS TIPU PABHOMEPHOM

JABMOXCHUHU TCJIa I10 FOpI/ISOHTaHLHOﬁ
IOBCPXHOCTU»




Cas3b sHepruu U padotsl. [loTeHmanpHas

37
SHEPTUst
18 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMSI SHEPTUU B MEXAHUKE
40 JlabGopaTopHas paborta «/3ydeHue 3akoHa bubnmnoreka HOK
COXPAaHEHUsI SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHXKEHHE U €TO bubmnoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoieOanus. BeIHyXIeHHBIC bubnmnoreka HOK
kosaebOanus. Pe3zonanc https://m.edsoo.ru/ff0b20f0
43 MareMatuueckuil 1 Npy>KMHHBI MAsITHUKA
VYpok-uccrienoBanue «3aBUCUMOCTH TIEPHOJIA
44 KOJICOaHMI OT JKECTKOCTH IT WHEBI K MaCCHI bubmorexa HOK
Py https://m.eds0o.ru/ff0b197a
rpy3a»
45 [IpeBparnienue >HEPTrUU IPU MEXAHUUECKUX
KOJICOaHMAX
JlabopaTopHnas pabora «OnpeneneHue
46 ‘{aCTOI”)[LI I/Ipl'Ie Ifo a Kone6ailzn71 i WHHOT'O bubmorexa [TOK
proa Py https://m.edsoo.ru/ffOblaec
MasITHUKA
JlaboparopHas pabora «IIpoBepka
47 He3aB1:/ICI/Il\I/:OCTI/IpHe noja foneé)aHI/H?I rpysa bubmorexa TIOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTHU, OT MacChl Tpy3a»
Mexanndeckue BoJIHEL. CBoOMCTBA
48 MexaHnueckux BoH. IIponosbpHEIe U bubnmorexa LOK
P https:/m.edsoo.ru/ff0b21fe
MTOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenius "MexaHHUIeCKUEe BOJHBI

B TBEpAOM Tene. CelicMUYecKue BOJTHBI"




50

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

Ypoxk-uccnenoanue "Habmonenue

51
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
53 Ypok-koHpepeHius "YIbTpa3sByK U bubnmnoreka HOK
nH(}pa3ByK B IpUPOJIEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
" bubnuorexa [HOK
54 3akoHbI coxpaHeHusl. MexaHnnueckue
. https://m.edsoo.ru/ffOb25f0
KoJeOaHus U BOJIHBI
Kontponbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHu4deckue KojiebaHus u
BOJIHBI"
56 DNeKTpOMarHuTHOE MoJIe. bubnnoreka [JOK
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepenuus "kana
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb3oBanne bubnmnorexka HOK
3JIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccienopanue "M3ydeHne CBOWCTB
bu6nuoreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeeneHue 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJIEKTpOMarHuTHas MPUPOJia CBETA. bubnuoteka [JOK
CxopocTts cBeta. BonHoBbIE cBOMCTBA cBeTa https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsmonuneitHoe bubnuotexa [JOK




pacnpocTtpaHeHue csera. 3atMeHus ComnHia
u JIyHbl

3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue

https://m.edsoo.ru/ff0b3658

63 3a/7a4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHUA buGnnorexa LHOK
P P hitps://m.edsoo.ru/ff0b38c4
CBeTa
64 [IpenomiieHue cBeTa. 3aKOH MPEITOMIIECHUS bubmmoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBaHue IOJIHOIO BHYTPEHHETO bubnnorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUS B ONTUYECKUX CBETOBOAAX
JlabopartopHnast pabora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4ya OT yIJla NaJieHus Ha rpaHule "BO3IyX-
crexiao""
Ypok-koHpepennus "Micnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/IBI, OITHKOBOJOKOHHAS CBS3h"
bubmmoteka [IOK
68 JIunazel. OnTudeckas CUia JUH3EI
https://m.edsoo.ru/ff0b3f2c
bu6nuoreka [IOK
69 ITocTpoenne n300pakeHU B IMH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
70 box IZHorg accpToslHHs{ u orr)ITquCKoﬁ CHJIBI buGnnorexa LHOK
y I?, R https://m.edsoo.ru/ff0b4206
coOMparoIIel JTHH3BI
71 Ypok-koHpepeHmus "OnTudeckrne TMH30BbIC bubnuoteka [JOK
npubops" https://m.edsoo.ru/ff0c0a7e
buobnunoreka IHOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue 1

https://m.edsoo.ru/ff0b4684




Ypok-koudepennus "Jlepexts 3penus. Kak

73 "
COXPaHUTh 3PEHUE
Pasnoxxenue 6enoro csera B criekTp. OMbITHI
74 Hprotona. CnoxkeHue CreKTpajibHbIX IIBETOB. buGnnorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cera
Jlaboparopnas padota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubnuorexa [HOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 CBeTa: AMcCIepcusi, HHTepdepeHnrs u
madpakus”
77 Omnsitel Pe3epdopnaa u ruianerapHas MoIeb bubnmnoreka [HOK
aroMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Monens aroma bopa
79 Hcnyckanue 1 MOrjouneHne cBeTa aTOMOM. bubnuoreka [JOK
KBantsl. JIuHe4aThie CIEKTPBI https://m.edsoo.ru/ffOc144c
20 VYpok-nipaktukym "Habnronenre CrieKTpoB bubnmnoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIBI Bubmorexa ITOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hykinonnas bubnuotexa [JOK
MOJICNIb https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHBIE npeBpanieHus. Mzoromnsl Bubmmorexa [IOK
https://m.edsoo.ru/ff0clal4
24 Pemenue 3agad mo treMe: "PagyoakTUBHEBIE but6mmoreka [IOK
IpeBpalieHus" https://m.edsoo.ru/ffOc1b4da
85 [Tepuon monypacmnana




26 Ypok-koHpepeHnius "PagnoakTHBHBIE bubamnoreka HOK
W3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 AnepHble peakuny. 3aKOHbI COXPAHEHHS bubnmoreka [JOK
3apsiI0BOTO U MacCOBOI'O YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBSA3U aTOMHBIX sifiep. CBsI3b MaccChl bubnnoreka HOK
U DHEPruu https://m.edsoo.ru/ff0cld7a

29 Pemenue 3agaud no reme "AnepHoie
peakuun"

Peakuuu cunTEe3a M qeneHUs SAEp. bubnnoreka IIOK

90 N
Uctounuku sHeprun CosiHIla U 3BE31T https://m.edsoo.ru/ffOc1e88
VYpoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JIercTBUS paguOAKTUBHBIX U31y4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOILHOU paboTe MO TeEMe

90 "IJIeKTPOMarHuTHOE TIOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHhIE BOJHBEI. KBaHTOBBIE
SIBIICHUSA"

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK
paboTsl o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenue

95 pacyeTHBIX U KaUYE€CTBEHHBIX 3a7a4 10 TEME Bubmmorexa [IOK
" " https://m.edsoo.ru/ff0c2572

TeruoBsle mpoLeccsl
96 [ToBTOpenue, 06o6meHue. Pemenue bubnmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22




"KIIJI TeroBbIX aBUrareiaci”
[ToBTrOopenue, o6o0menue. Pemenne

97 aCUEeTHBIX U KaueCTBECHHBIX 3aJia4 I10 TeME 1 bubmorexa LIOK
P s hitps://m.edso00.ru/ff0c2b30
"KII/I snexkrpoycTtaHoBOK"

08 [ToBTOpenue, o606menue. Jlaboparopusie 1 | bubnnoreka HOK
paboTsl 1o kKypcy "CBeToBbIC IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS B 1 bubnnorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o600meHue. Pabora ¢ 1 bubnnoreka IIOK
TekctamMu 110 TeMe "Konebanust 1 BOIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ | bubnnoreka IIOK
TekcTamu 110 Teme "CBeTOBEIE IBICHUA" https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U simepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o @usuka, 7 xinacc/ Mzeprun D.T., OOmecTBo ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «Pycckoe cioBo - yueOHuk», Mocksa, 2019r.

 @uszuka, 8 xkmacc/ Mzeprun 3.T., OOmecTBo ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «Pycckoe cioBo - yueOHuK», MockBa, 2021r.

 ®uszuka, 9 xmacc/ Mzeprun 3.T., OOmeEcTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «Pycckoe clioBo - yueOnnk», Mockga, 2021rt.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckoe nocobue k yueonuky O.T. Mzepruna «®Puszuka» nus 7-9
KJlacca 001eo0pa3oBaTeibHbIX oOpranuzanuii, OOIIeCTBO ¢ OrpaHUuYEHHOUN
OTBETCTBEHHOCTHIO «Pycckoe clloBo - yueOHHK», MockBa, 20211

https://russkoe-slovo.ru/catalog/407/238208/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://fizika.ru/

https://m.edsoo.ru/
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