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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TIOJIOKCHHM W TPEOOBAaHWUU K pE3yIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMbl, MPEICTABICHHBIX B
®OI'OC 00O, a takxke ¢ yuéroM denepanbHOi pabouelt MporpaMmMbl BOCITUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 10 (U3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH OOYYAIOIIMXCS W OpPTaHU3AIMI0 H3YYCHHSI
bu3MKu Ha NEATeNbHOCTHOM OCHOBE. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanmii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM PE3yJIbTaTaM OOYYCHHs, a TAKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMUsI.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeeieHre yaeOHOTo MaTepuraia
o rojgaM oOyudeHus (Mo Kjaccam), MpeiaraeT NpUMEPHYIO MOCIeI0BaTEIbHOCTD
U3Y4YCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIIuXCsl.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYECKOMN
TIOMOIITY YYUTEIIO B CO3JIaHUN pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY.

dwusrka sSBIACTCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBCHHOHAYYHBIX YICOHBIX
PEIMETOB, TOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
ABIICHUHM, W3y4aeMbIX XHUMHUEH, Ouonoruer, acTpoHOMUEH © QHUIUUECKOU
reorpaduedi, BHOCHT BKJAQJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npelocTaBiIsieT Haubojee sCHble O00pas3lbl MPUMEHEHUS HAaydyHOrO METoja
MO3HAHUS, TO €CTh CIIOC00a MOYYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIETro
o0pa30oBaHUsl COCTOUT B (POPMUPOBAHMHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
UHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MpEAIONaracT OBJIAJCHHE
CIEIYIONUMH KOMIETEHTHOCTSIMH, XapaKTEPHU3YIONIMMH €CTECTBEHHOHAYIHYIO
I'PaMOTHOCTD:

e Hay4YHO OOBSCHSATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HWHTEPIPETHPOBATH  JaHHBIE W  WCIOJIL30BaTh  HAy4YHBIE
JIOKA3aTeIbCTBA VIS TIOJTYYCHUS BBIBOJIOB.

Henmn wu3yueHus (PuU3NKK Ha YypPOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mnpenmera «Duszuka» B
oOpa3oBaTeibHBIX opraHuzammsx Poccuiickoit @enepauuu, pean3yrOMMX
OCHOBHBIE  00111€00pa30BaTElIbHbIE MPOTPAMMBI,  YTBEPKIEHHON  pelIeHHEM



Komnernun MunucrepcTBa npocserienus: Poccuiickoit @eneparuu (IpoToKoa ot 3
nexadbps 2019 r. Ne T1IK4BH).
Heaun nzyyenust GU3NKU:

NpuoOpEeTeHHEe HWHTEpeca W CTPEMIICHHS OOydYaroluxcsi K HaydHOMY
HM3yYCHUIO TPUPOJABI, Pa3BUTHE WX HMHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEICTABIICHUA O HAYIHOM METOJIC TTO3HAHUSA M (DOpMUPOBAHHUE
HCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIMM SBJICHHUSIM;
dbopMupoBaHHEe HAYYHOIO MHPOBO33PEHHUS KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMsI MaTepuu U (hyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHre TMPEACTABICHUN O POIU (DU3UKK Il Pa3BUTHSA JIPYTHUX
€CTECTBCHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cepax  Oymymien
npo¢eCCUOHATLHON JIEITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJITOTOBKA K
JagbHeHIeMy 00y4YeHHUIO B 3TOM HaIlpaBJICHHH.

JlocTKeHHe ATUX IeNiel MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero o0OpazoBaHusi 00ECIEYNBAECTCS PEIICHUEM CIEAYIONIUX 3a]a4:

NpUOOpPETeHNE 3HAHWA O JAUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX

NpuOOpETeHNE YMEHUI ONMUCHIBATh U OOBACHITH (U3UUECKUE SBJICHUS C
WCIIOJIb30BaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX pacdyE€THBIX 3alad C
UCIIOJIb30BaHUEM buznueckux MoJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUECHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUI HAOIOAaTh MPUPOIHBIC SBJIICHHUS U BBITIOIHATH OMBITHI,
nabopaTopHble pabOTbl M AKCIEPUMEHTAIbHbIE HCCIEAOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OCBOEHUE MPUEMOB paboThl ¢ MHpoOpMaluend (PU3NUEeCcKOro CoaepKaHus,
BKJIIOYAsi HHPOPMALIMIO O COBPEMEHHBIX AOCTHKEHUAX (U3HUKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE UHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTbHON AeATEIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKOIN HAYKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIETrO

oOpa3oBaHus orBoauTcs 238 4yacoB: B 7 Kilacce — 68 4acoB (2 yaca B HeZIeIN0), B 8
Kiacce — 68 gacoB (2 daca B Hemeno), B 9 kinacce — 102 yaca (3 yaca B HEJEIO).

[Ipennaraemsiii B mporpamMMe no (pu3MKe MepeyeHb J1adopaTOPHBIX padoT U

OIIBITOB HOCHUT pCKOMeHHaTCHBHBIﬁ XapaKTep, YUUTCIIb ACIACT BI>I60p IMPOBCACHUA



7a00paToOpHBIX PabOT W OMBITOB C YY4ETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH
00yyYaromuxcsl, CIUcKa AKCIEPUMEHTANIbHBIX 3a/JlaHui, MpeasiaraéMblX B paMKax
OCHOBHOI'0 FOCYAapCTBEHHOT 0 3K3aMeHa MO (PU3HKE.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOUIEr0 MUPA.

®usuka — Hayka o npupone. fABneHus npuponbl. OHU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEMUIOBBIE, dJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckre BeNMUMHBL. M3mepeHue Quanyeckux BeluduH. DPuznyeckue
npubopsl. [TorpenHocTs n3mMepennit. MexayHapoaHas CucTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKM H3Yy4aloT MPHUPOLY.
EcTecTBEeHHOHAYYHBIM METOJ| MO3HAHUS: HAONIOAEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIJIBIDKEHHUE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBICHEHHE
HabmogaemMoro sipieHus. Onucanue GU3NIECKUX SIBICHUN C TOMOILBIO MOZEIEH.

Hemoncmpauuu.

1. MexaHHM4YeCKHE, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJIICHHUSL.
2. ®usnueckue MpUOOPHI M MPOIEAYypPa MPSIMBIX U3MEPEHHUA aHAIIOTOBBIM U
U(GpPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHue 1EHbI IeJIEHUS IIKaJIbl U3MEPUTETHLHOTO TIpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. H3mepenne o0bEMa KUIKOCTH U TBEPOTO TEa.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. W3mepenue temieparypbl NpH OMOIIHM >XKUAKOCTHOTO TEPMOMETpa H
JaTYUKA TEMIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOTO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
IyCKa.

Pa3nen 2. IlepBoHayanbHbIe CBeeHNS 0 CTPOCHUHU BellleCTBA.

CrpoeHne BemiecTBa: aTroOMbl M MOJIEKYJb, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmxenue dactul BemecTBa. CBfA3b CKOPOCTH JIBMJKEHHS YacTHUL[ C
TemrepaTtypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoneicTBue yacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEN M TBEPIBIX
(KkpucTayumueckux) Teia. B3auMocBsi3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HabmroneHne OpOyHOBCKOTO IBH>KECHHS.



2. Habmonenue nuddysun.
3. HaOmonenue — sBiaeHuil,  OOBACHAIOIIMUXCA  NPUTSHDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padbomosl u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psioB  (C  HCIOJNIb30BaHUEM

dotorpaduii).
2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIUPEHUS ra30B.
3. OmnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO TIPUTSKCHHSL.
Paznea 3. /IBuskeHune U B3auMojieiicTBHeE TeJl.
MexaHuueckoe JBHKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPHU HEPAaBHOMEPHOM ABWKEHHUH. Pacuér mytu u
BPEMEHH JIBUOKEHUSL.
SABnenue wHepuuu. 3aKOH WHepuMH. B3anmoneilcTBUE Tel Kak MNpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHHUs Teld. Macca KkKak Mepa HMHEPTHOCTH TeJa.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHHUIE
00BEMa BelecTna.
Cwia Kak xapakTepucTHKa B3auMoAeucTBHs Tell. Cuiia ynpyroctd M 3aKOH
I'yka. M3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUS U CUJIa
TskecTH. Criia TSHDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HAPABJIEHHBIX MO OJHOM IpsiMoi. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKOIbKEeHUs U TPEHHUE TOKO0s. TpeHue B MpUpoie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBMKEHHUS Tea.
2. N3mepeHune CKOpOCTH NPSMOJIMHENHOTO JBUAKCHUS.
3. HaOnroneHue siBieHUs MHEPLIUH.
4. HaOmroeHne u3MeHEeHUsI CKOPOCTH MPH B3aUMOJICHCTBUU TeE.
5. CpaBHeHHE Macc M0 B3aUMOAECHCTBUIO TEI.
6. CrnoxxeHue Cuil, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnuie padbomost u onvimel.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTrO JIBIKEHMS (IIapvKa B KUAKOCTH,
MOJIETU AJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpemHEW CKOPOCTH CKONBXKEHHsI Opycka WM IMIapuka IIo
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TeENA.

4. OmBITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsbkeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. ONbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHHS CKOJIbBKEHUSI OT
Beca TeJla U XapaKTepa COMPUKACAIOIINXCS MTOBEPXHOCTEH.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Hasnenune. CriocoObl YMEHBIICHUS ¥ YBEIMYCHHS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHsI raza OT o00bEéMa, Temmeparypwl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU W raszamu. 3akoH [lackans. [IHeBmaTmueckue
MalIHbl. 3aBHUCUMOCTb JaBJICHHUS JKUJIKOCTH OT riayOuHbl. ['mapocrarnyeckuid
napanokc. Coobmaromuecs cocynbl. [ uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aasieHue. I[IpuumHbl CylecTBOBaHUS
BO3ymIHOM oOonouku 3emiau. OnbiT Toppuuemnu. M3mepenune atmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC()EPHOTO 1aBJICHUs OT BBICOTHI HAJl YPOBHEM MOPSI.

[TpubGops! 17151 M3MepeHus: aTMOCHEpPHOTO TaBJICHUS.
JleficTBHE )KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.
Jemoncmpayuu.

S A T o
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3aBUCUMOCTbH JAABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOmaromuecs cocy/ibl.

['mapaBnuueckuit mpecc.

[IposiBnienue neicTBUS aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTb BBITAJKUBAIOUIEH CHUJIBI OT 00BbEMa NOTpYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITANIKUBAIOIIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.
VYcnoBre 1uiaBaHus TeEN: IUIABAHUE WK MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnsie padbomosl u onvimot.

1.

UccnenoBanne 3aBHCUMOCTH Beca Tella B BOZAE OT 00bEMa NOTPYKEHHOH B
YKUAJIKOCTh YaCTH TeNa.

Onpenenenue  BBITAJIKUBAIONICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TeNo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITATKUBAOLIEH CUIIBL, IEMCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MACCHI Tena.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
NEHCTBYIOIIEH Ha TEJIO B IKUAKOCTH, OT OOBEMA MOTpYyKEHHOW B
YKUAJIKOCTh YaCTH TE€JA U OT IUIOTHOCTH JKUIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOJKH U
oInpeJieNIeHUE €€ rpy30I0AbEMHOCTH.

Pa3pneu S. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanunueckast padota. MOIIHOCTb.

[IpocTeie MexXaHHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHs pbiuara. l[IpuMeHeHHME TMpaBWJIa paBHOBECHs pbluara K OJIOKY.



«3onoroe mnpaBwiao» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprus. KuHermueckas ¢ TOTCHIMAIbHAS SHEPIUS.
[IpeBpaiieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXpaHEHUs
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumMepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomosl u onvimot.

1. Ompenenenue pabOTHI CUIBI TPEHHS MPU PABHOMEPHOM JBUKCHUU Tela

10 TOPU3OHTAIBHOM MTOBEPXHOCTH.

2. HccnenoBaHue yCclOBHI paBHOBECHS pblUyara.

3. HW3mepenue KII/] HaKIOHHOM IIIIOCKOCTH.

4. N3ydeHune 3aK0HA COXPAaHECHHS MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pazneu 6. TensioBble siBJI€HUA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKysd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUU.

Mopenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdusie tena. OO0bsiCHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEI HAa OCHOBE TMOJIOKEHUH MOJICKYJISIPHO-KUHETHYECKON TEOpHH.
CmaunBaHue U KaWUISIpHBIE siBIIeHUS. TemioBoe pacuiupeHue U cxKaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBUKECHUS
yactull. BayTrpenHsss sHeprus. CnocoObl W3MEHEHHUs] BHYTPEHHEH SHEPruu:
Teronepenaya 51 COBEPIIIEHUE paboTHI. Buas TeIUIoNepeaadm:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYYEHHUE.

KonuuecTBo TemioTel. YenbHas TEIUNIOEMKOCTh BeEIIeCTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHeHHWE TeruioBoro Oananca. [limaBnenue wu
OTBEpJICBAaHUE KPUCTAUIMYECKUX BEIIECTB. YJelIbHas TEIUIOTa IIJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYnenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpPbl KHUIIEHHS OT aTMOC(EpHOro
JIaBJICHUSI.

BnaxnocTs BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Tpunnmner pabotsl TeroBbix asurarenei KIIJ[ TeruioBoro npuratens.
TeruioBble IBUTAaTENH U 3aIUTA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpaHEHHUA U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCaXx.

Jlemoncmpayuu.

1. HaGnrogeHue 6poyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBneHnii cMauMBaHUs U KaNMWIISPHBIX SIBJICHUM.
Habmronenue TermioBoro pacmpeHus Te.

N3MeHeHne naBieHus rasa Mpyd U3MEHEHHMH 00bEMa W HarpeBaHUU HWJIU
OXJIQXKCHUU.

[IpaBuna usmMepeHus: Temneparypsl.

Bunbl Teronepenaymu.

OxnaxxaeHue Py COBEPIICHUU PaOOTHI.

HarpeBanwne npu coBepiieHuN padOTHl BHEITHAMH CHJIAMHU.
CpaBHEHME TEINTOEMKOCTEN Pa3IUYHBIX BEILIECTB.
Habmronenue kuneHusl.

Habmroieare mocTostHCTBa TeMIepaTyphl IPH TUTABICHUH.
Mopaenn TEIIOBEIX ABUTATEIICH.

Jlabopamopnuie padbomost u onvimet.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 110 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIA caxapa.
OnpITel O HAOMIOJIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B OalJIOHE MITIPUIIA.

OneITBL, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEBAHMS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

HabGmionenue wu3MeHeHUsT BHYTPEHHEH »HHEpruM Tella B pe3ylibTare
TEIUIoNepeaay U padOoThl BHEIIHUX CHJI.

HccnenoBanue sIBI€HHUS TEIJIOOOMEHAa MpPU CMEIIMBAHUM XOJIOAHOW U
ropsiyeu BOJBbI.

OnpeneneHre  KOMWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  IpHU
TEII00OMEHE C HArPEThIM METATMYECKUM LUIUHAPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nponecca UCIIapeHUsl.

OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Paszpges 7. JinekTpuyecKkrue U MArHUTHBIC SIBJICHMS.

OnekTtpuzauust Ten. J[Ba poaa snekTpuyueckux 3apsaoB. BzanmoneiicTBue
3apspKeHHBIX  Tenl.  3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TE OT BETMYMHBI 3apsIIOB U PACCTOSHUS MEKY TEJIAMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro mnois. IIpuHuun
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu snektpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
3JIEKTPUYECKOT O 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKECHHE.
ComnpoTuBieHHE MPOBOJHUKA. Y ACIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu.  [lociemoBarenbHOE W MapajuIeNIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGora © MOIIHOCTH 3JIEKTpUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHua.
DneKTpUYecKre Ienu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. Kopotkoe
3aMbIKaHUE.

[ToctossHHBIE =~ MarHUTHl.  B3anMOAEHCTBHME  TMOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE I KU3HU Ha 3eMlle.
OnbiT  Opcrena. MarauTHoe 1oje  3JEKTpUdeckoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO TOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUIaTENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE 3IEKTPOJIBUrATENECH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomariuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTyYEHHS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa poj1a 3JIEKTPUUYECKUX 3apsi0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpPOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs MHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U JUBTEKTPUKHU.
MopenrpoBaHue CUIOBBIX JTUHUAM SJIEKTPUUECKOTO MOJIS.
M cTOYyHMKY TOCTOSIHHOTO TOKA.
JIecTBUSI QNEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. I'a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIIepMETPOM.
. I3mepeHnune 3JIeKTpUIECKOro HapsKeHUsT BOJIbTMETPOM.
. PeocTat u Mmara3uH COpOTUBIICHUM.
. BzauMojeiicTBrE€ TOCTOSTHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OneiT Opcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBHE€ MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

OnebiTel @apanes.

3aBUCUMOCTh HAIlpaBJICHUs HWHIYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHMSI.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomosl u onvimol.

1.

o v s~ W

10.
11.

12.

13.

14.

15.

16.

OmpITel O HAOMIONCHHWIO JJIGKTPU3AIMU TN MHAYKIMEH W TIpHU
COITPUKOCHOBEHUHU.

UccnenoBanne [EUCTBUS JIIEKTPUYECKOrO MO HA MPOBOJHUKH H
JTADTICKTPUKH.

Co6opka u nmpoBepka pabOThI AJIEKTPUICCKOM 1T TOCTOSHHOT'O TOKa.
N3mepenue u perynupoBaHue CUITbI TOKA.

N3mepenue u perynmpoBaHUE HANPSIKEHUS.

HccnenoBaHne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
COITPOTHUBIICHUS PE3UCTOPA U HANIPSYKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIUE 3aBHCUMOCTD BJIEKTPUYECKOTO
COINPOTHUBIICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOUAIA TONEPEYHOTO
CEUCHMS U MaTepuara.

[IpoBepka mnpaBwia CHOXKEHUS HAIPSHKEHUH TPHU MOCIEI0BATEIbHOM
COEAMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CWIbl TOKa MPHU MAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI SIEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Onpenenenue MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, WIYIIErO YEpe3 JIaMIIOUYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenune K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHUSI TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOrO MOJISI TOCTOSHHBIX ~MAarHUTOB TPU  UX
00BEAMHEHUH U PA3ACIICHUN.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJAEHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CWIbl TOKAa M HANpPaBICHUSA TOKA B
KaTyILKe.

18. MI3ydyenue neicTBUsE MarHUTHOI'O I10JIS HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 nu3ydeHue padoThl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTAHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEJOBAHNE W3MCHEHUN 3HAYECHUSA W HAIPaBICHHUS WHIYKIMOHHOIO
TOKa.

9 KIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBxeHre. HepaBHoMepHOe mpsiMONIMHEITHOE NBMKEeHUE. CpenHsisi U MTHOBEHHas
CKOpOCTH TeJla TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenue. PaBHOoyckopeHHOe mpsimoniuHelHoe JBikeHue. (CBoOOIHOE
nagenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHHUE MO OKpYKHOCTH. Ilepmonm m dactora obOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeEMUTENIBHOE YCKOPEHUE.

ITepseiit 3axkoH HeroroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CynEpHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPeHUsI CKOJIbKEHUS, CHUJia
TPEHHUS TTOKOSI, APYTHE€ BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
nageHus. JBmxkenue mianer Bokpyr Comnua. IlepBasi kocMudeckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. M3menenue mmnyinbca. Mynbe CHilbl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE IBMKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tperus. CBs3b dHepruu u padotsl. [loTeHIManbpHas SHEepPTrus Teja, MOAHATOrO HaJ
MTOBEPXHOCTBIO 3eMiIH. [IoTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOW JSHEPIHMU. 3aKOH COXPAHEHHsS MEXAHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HalmroneHne MexaHWYECKOTO ABMIKEHUS TeNa OTHOCHTEIHLHO Pa3HBIX Tell

OTCYETA.



A

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

CpaBHeHue TyTed M TPAEKTOPUN JBHKEHHS OJHOTO W TOrO K€ Tela
OTHOCHUTEINIBHO Pa3HBIX TENI OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUOKEHUS.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOI'O JIBUKEHUS.

Habmronenue nBu»kKeHus Tena mo OKpyKHOCTH.

Habmronenne MmexaHn4eckux sIBJICHUM, MPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABWKCHUHU
OTHOCHUTENHHO KaOMHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJla OT MAacChl Tella U JIEUCTBYIOIIEW HAa HEro
CHJIBL.

HaGntonenue paBeHcTBa CUIT IPU B3aUMOJIEUCTBUM TEI.

N3mMeHenue Beca Tena Ipu yCKOPEHHOM JIBUIKCHUU.

[Iepenaua umiynbca npu B3aMMOAECHUCTBUN TEIL.

[IpeoOpazoBaHus SHEPTUH NIPU B3aUMOJIEHCTBUU TEJI.

CoxpaHeHre UMITyJIbCca NPU HEYIIPYTOM B3aUMOJIEHUCTBUM.

CoxpaHeHue UMITyJIbca Mpu a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.
Habntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTUU NIPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOW PHEPTUU MPHU JBHKEHUU Tea MOJ IeCTBUEM
IIPY>KUHBL.

Jlabopamopnsie padbomost u onvimot.

1.

KoHcTpynpoBaHue TpakTa Jjis pa3roHa W JaJIbHEHIIIEr0 PaBHOMEPHOTO
JBIDKCHHS IIIAPHUKA WU TEICHKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JBIKCHHS
IIapyKa Mo HAaKJIOHHOW ITOCKOCTH.

Ompenenenre yCKOPEHHS Tela TPH PAaBHOYCKOPCHHOM JIBFDKCHHH TIO
HAKJIOHHOM ITJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka THITOTE3bI: €CIM TPH PAaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK pPsAJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCHMOCTH CHJIBI  TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHMS.

Onpeneneaue kodphuiMeHTa TPSHUS CKOJTBKCHHUS.

Omnpenenenre KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CUIBI TPEHHS TPU PAaBHOMEPHOM JIBMKCHHUHU Tela
10 TOPU30HTAJILHON TTOBEPXHOCTH.



10. OmperenieHne  pabOTBHl  CHUJIBI  yIIPYTOCTH TPU  TMOABEME Tpy3a C
UCII0JIb30BAaHUEM HETOJBHKHOT'O U TIOJIBUAKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHECHUS YHEPTHH.

Pazgen 9. Mexannuyeckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUil: IEpHoI,
4acToTa, aMIuIuTyja. MatemMaTudeckuil ¥ Npy>KUHHbIM MasTHUKU. [IpeBparieHue
SHEPIUM MPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxatonue — koneOaHus.  BoiHyxkaeHHole — kosjebanus.  Pe3oHanc.
Mexanuuyeckue BoJHBL. CBoiicTBa MeXaHMYeCKMX BOdH. IIpomonbHble U
nomnepeuHble BOJHBL. JlMMHA BOJMHBI M CKOPOCTh €€  pacmpoCTpaHEHUS.
MexaHuyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJTHBI.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHa. OTpaxkenue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue kosiebaHWil TeNn MOJ JACHUCTBUEM CHJIBI TSHXKECTH W CHIIBI
YIPYTOCTH.

Habntonenue kosnebanuii rpy3a Ha HUTU U Ha MPYKUHE.
Habmronenne BeIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.
Pacnpoctpanenue npoobHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
HaGmtonenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN PE3OHAHC.

I T

Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHue YacToThl W Mepuoja KojeOaHUH MaTeMaTH4ecKoro
MasiTHUKA.
2. OmnpezeneHne 4acTOThl M IEPHOA KOJIeOaHUN MTPYKUHHOIO MasATHHKA.
3. HccnegoBanue 3aBUCUMOCTH NEpHOJIa KOIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JAJUHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH MepUoa KoJieOaHH MPYy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOiIeOaHUM Ipy3a, MOABEIIEHHOIO K
HUTH, OT MAcChI rpy3a.
6. ONbITBL, JAEMOHCTPHUPYIOIIME 3aBHUCUMOCTh  MepHojia  KojeOaHui
IPYXUHHOTO MasiTHUKA OT MaccChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3MepeHue ycKopeHus CBOOOIHOrO MajJIcHusI.
Paspges 10. D1eKTpOMarHuTHOE 10JI€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DONeKTpOMarHUTHOE  ToJjie.  OJEKTpOMarHuTHble  BosHbL.  CBolicTBa
ANEKTPOMarHuTHeIX BOdH. [lkana »1eKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DnekTpoMaruutHasi npupoaa cera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBa
CBeTA.

Hemoncmpauuu.

1. CBoOlCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padbomost u onvimel.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIHHOTO

TenedoHa.

Pa3gea 11. CBeToBBI€C SABJICHHUS.

JlyueBas  momenb  cBera.  Mcrounukm  cBera.  [IpsAmonuHeliHOE
pacrpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue csera. [limockoe
3epKano. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomsieHusi cBera. [lonmHoe BHyTpeHHee
OTpakeHHe cBeTa. lchmonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon unydeit B guH3ze. Onruyeckas cucrtema (¢oToarnmapara,
MUKpOCKONa M Tejeckoma. ['J1la3 kak onTuyeckas cucteMa. bau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Heiotona. CrnokeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Hemoncmpauuu.

[IpssmMonuHeHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHnue cBera.

[Tomy4yenue n300paxkeHuil B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTHYecKuii CBETOBO/I.

Xop nydel B coOuparoleu JuH3e.

Xoq ny4yer B pacCEenBAaIOIIEH JINH3E.

[Tomyuyenue n300paxeHuii ¢ TOMOLIBIO JINH3.

[Ipunnun aeiictBus oToanmapara, MUKpOCKOIA U TEJIECKOIIA.
10. Mopuens riasa.

11. PaznoxxeHue 06enoro cBera B CIEKTP.

L O N o UV A WD

12. [lony4yenue 06enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHHUsSI CBETOBOIO Jyda OT yria
naJICHUS.

2. M3ydeHue xapakTepUCTUK U300paKeHUs NMPeIMETa B TUIOCKOM 3€pKaJie.

3. HccnenpoBanue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOTrO Jiy4a OT YIJia
NaJICHUS HAa TPAHULIE «BO3AYX—CTEKIIO».



4. TlomydyeHue n300paxeHHU ¢ MOMOIIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO pacCTOSHHS M ONTUYECKON CHIIBI cOOMparolen
JIVMH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOro CBETa B CIIEKTP.

7. OmbBITHI 1O BOCHPHATHIO IIBETa MPEAMETOB NPH WX HAOIIOJCHUH 4Yepes3
LBETOBBIE (PUIILTPHI.

Pazgen 12. KBaHnTOBbBIC SIBJICHUS.

OmneiTel Pe3epdopna u mmanerapHass mozenb atoma. Mojens atoma bopa.
Hcnyckanue u noranonieHne ceera aroMoM. KBaHTel. JInHeluarsie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, 6eTa- U ramma-usinydeHus. CTpoeHHEe aTOMHOIO
anpa. HykmonHas wmopens aromHoro sapa. M3orombel.  PannoakTuBHBIE
npepauieHud. [lepros monypacmajia aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOrO0 M MacCOBOIO YHUCEI.
DHeprust CBsi3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peaknuu cuHTe3a u
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

Anepnas sHepreruka. JlelicTBUA paguOAKTUBHBIX HW3IIYYEHUU HA >KUBBIE
OpraHu3MBl.

Hemoncmpauuu.

1. CHekTpbl U3JIyYEHHUS U MOTJIOLECHHUS.

2. ChekTpbl pa3IMYHbIX ra30B.

3. Cnekrtp Bomopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uzinyyeHus npupoAHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie padbomut u onvimol.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JTYUEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YACTULBI 110 TOPMO3HOMY

nyta (1o Gororpadusim).

3. H3mepenue paaroakTUBHOro GoHa.

IHoBTOpPHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpUTETHHO-00001AIOMIUNA MOYb TIPEAHA3HAYEH JJII CUCTEMAaTHU3aIuu
U 0000meHns TPEIMETHOTO  COACpPXKAHWUS U OMBITa  JICATEILHOCTH,
npuOoOPETEHHOr0 MPU U3YUYEHHUH BCEro Kypca (PU3MKH, a TaKXKe JJI MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe [ 00yyarouuxcs,
BBIOPABIIIUX ITOT yUEOHBIN MpeaMET.

[Ipyn n3ydyeHnn JaHHOTO MOAYJISA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JAOCTIKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJabTaToB  00ydeHus, GopMUpYETCs
€CTECTBEHHOHAY4YHass I'PAaMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HCCIICIOBAHUSA



ABJICHUN TPHUPOAbI M TEXHHUKHU, OBJIAJICHUE YMEHUAMH OOBICHITH (PU3HUECKUE
SABJICHUS, NPUMEHSS IIOJy4YEHHBbIE 3HAHWs, pemarbh 3aJadyd, B TOM YHCIIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOI'O pa3J/ielia peaju3yeTcs
32 CY€T TOro, YTO OOyYalolIUecs BBIMOJMHSAIOT 3aJaHusl, B KOTOPBIX UM
IpeAIaraeTcs:
HA OCHOBE TIOJIYYEHHBIX 3HAHMM pacro3HaBaTb M HAyyHO OOBSICHATH
(u3nyeckue sIBIEHNs B OKpYXKaloIlel MpUpo/ie U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh HayUYHbIE€ METO/IbI UCCIIECAOBAHUS (DU3HMUECKUX SBIICHUH, B TOM
YUCJIE IS IPOBEPKU TUIOTE3 U ITOJYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOr O UCIIOJIb30BaHUs PA3JINYHBIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue (u3NKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHUs HAIMPABIEHO

Ha JOCTHXXCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPEAMETHBIX O6paSOBaTCHBHBIX

pE3yNbTATOB.

B pesynpraTe n3ydeHuss GuU3NKA Ha YPOBHE OCHOBHOI'O 00IIIero o0pa3oBaHUs

y obyuaromierocsi 6yayT copMHpOBaHBI CIAEAYIOUINE JINIYHOCTHBIE PE3YyNbTAaThl B
YacTH:

1) naTPUOTHYECKOI0 BOCIIUTAHMSA :

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOl HAyKU;

— [IEHHOCTHOE OTHOIICHUE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHH OOILIECTBEHHO 3HAUMMBIX
U OTUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM MNPUMEHEHUEM
TOCTKEHUM (PU3UKH;

— OCO3HAaHHME BAKHOCTH MOPAIbHO-ITUYECKUX TPUHLMUIIOB B JESITEIbHOCTH
Y4EHOTO0;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

— BOCTIPUSITUE 3CTETUYECKHX KayecTB (PU3NYECKOW HAyKu: €€ rapMOHHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PHU3UYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHs TEXHOJIOTUM, BaXXKHEHUIIEHW COCTABIISIOLIEH
KYJIbTYPHI;

— pa3BUTHE HAYYHOM JHOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEATENbHOCTH;

5) ¢opMupoBaHus  KYJbTYPbl 3I0POBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHWE IIEHHOCTHM O0e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI 0OE€30MacHOr0 TIOBEACHHS Ha
TPaHCIOPTE, HA J0porax, ¢ 3JIEKTPUYECKHMM W TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAILIHUX YCIIOBUSX;

— chopmMupoBaHHOCTh HaBbIKa pedIeKCHH, MPU3HAHHE CBOETO IIpaBa Ha
OUIMOKY M TaKoro ke IpaBa y JIpyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4yacTHE B PEIICHMHM TPAKTHUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTelIbHOW  OpraHu3alii, Tropojaa, Kpas) TEXHOJOTHYECKOH W



COIMAJILHON HANPABJICHHOCTH, TPEOYIONUX B TOM YHCIE U (U3UYECKUX
3HAHUM;

e — HHTEPEC K MPaKTUYECKOMY M3YyUYEeHUIO MPOodeccuii, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHHUE (PU3NUECKUX 3HAHUM Ui PEIICHUs 3a/Jad B
00JIacTU OKpY’KaroIIed Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOJKHBIX MTOCJIEACTBUN JJIs1 OKPYKAIOLIEW CPEbI;

e — OCO3HAaHHE TIOOATHHOTO XapakTepa SKOJOTHYECKUX MPOOJIEeM M MyTeH HX
pElICHHUS;

e 8) amanranum K MU3MEHSIOUIMMCH YCJOBHUSAM COLMAJIBLHOH U NPHPOIHOU
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJICUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOCKTOB (HM3UYECKOW HAMPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHUX,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHM YEpe3 IPAKTUYECKYIO
JEATENBHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHU, B TOM YHUCIIE POPMYIHPOBATH
U7ieH, MOHATHUSA, TUIIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e — OcO3HaHME Ne(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JacTH
bu3uKy;

e — IUIAHUPOBAHHME CBOErO0 PAa3BUTHsS B TNPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUU;

e — CTPEMJICHUE aHAJM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUIM;

e — OILICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HAa OKPYXAKOUIYI0 Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATbBI

B pesympraTe ocBoeHHS TporpaMMbl M0 (HU3WKE Ha YPOBHE OCHOBHOTO
o0rero oopazoBanus y o0ydaromierocs: OyayT copMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJIbHbIC  Y4COHBIC  JICUCTBUS,  PETYJIATUBHBIE
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHUS.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

Ba3oBbie Jijornueckue JelicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB
(ssBIEHUI);

yCTaHABIMBATh CYIIECTBCHHBIN MPHU3HAK KJIacCHU(PUKAIINNA, OCHOBAHUS JIJIS
000OIIIECHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX Y HAOJIFOICHHUSIX, OTHOCAIINXCS K (PU3UICCKUM SIBIICHUSM;
BBISIBIISATh TIPHYMHHO-CIICJICTBCHHBIC CBSI3M TPU HM3YUYCHHH (DU3UICCKUX
SBJICHUM U TPOIIECCOB, JIENAaTh BHIBOJbI C UCIOJIb30BAHUEM JIETYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(U3UYECKHUX BEJIMYUH;

CaMOCTOSITEJILHO BBIOMpATh CMOCOO pelieHus y4eOHor Quznueckoit
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB peEIIeHUus, BHIOOp Hambolee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITENIEHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKHue J1eHCTBHA:

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(U3HYECKUIl SKCIEPUMEHT, HEOONBIIOE HCCIENOBAHUE (PUINYECKOTO
SBJICHUS,

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaIHIO,
IIOJIYYEHHYIO B XOZI€ UCCIIEIOBAHUS WM 3KCIIEPUMEHTA;

CaMOCTOSITEILHO (POPMYITUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOI0 HAOIIOACHHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUraTh MPEANOI0KEHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nngopmanueii:

NPUMEHATH Pa3IMYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE U
orOope WH(pOPMAIMM WA JIAHHBIX C Y4E€TOM MPEMIOKCHHOW Y4eOHOU
dbuznyeckoil 3a1a4u;

aHaM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MIPEIICTABICHHUS,

CaMOCTOSITETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpPMY TPEACTABICHUS
uHbOpMAIlMM W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSMHU.

KoMMyHUKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIC A1eHCTBHSA:

B X0A€ 00CYXAEHUS Y4eOHOro MaTepualia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIaeMON TeMbI U
BBICKA3bIBaTh WJEW, HAlleJICHHBIC Ha pEIICHHWE 3a/Jaydl M TOAJACp KaHHe
OJaroxenaTeIbHOCTH OOIIEHUS;



CONOCTABJIATH CBOM CYXKAEHUA C CYXACHUAMH JPYTUX YYaCTHHUKOB
Jyanora, OOHapyUBaTh Pa3Inyve U CXOJICTBO MO3ULINN;

BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTaX;
nyOIMYHO TPECTABIATh PE3YNbTATHI BHIIOIHEHHOTO (PU3NUECKOIO OIBITA
(9KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

IIOHUMAaTb W MUCIOJIb30BAaThb  IPEUMYIIECTBA  KOMAaHIHOW U
WHAMBUIYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOM
POOJIEMBI;

IIPUHUMATH LIEJIA COBMECTHOM IEATEIIBHOCTH, OPTaHU30BbIBATH IEUCTBUS
no e€ JOCTIKEHHMIO: pAacHpenensTh pPOiau, OOCYKIaTh MPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;
BBIMOJHSITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJsibTaTa Mo
CBOEMY HAIIPABJIICHUI0O W KOOPAWMHHPYS CBOU JEUCTBUS C JAPYTMMU
YWICHAMU KOMAaH/IbL;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYyaIHMsIX, TPEOYIOIIUX
JUTsl petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATBbCSI B  PA3IMUHBIX MOAXOJAX MPHUHATHS  pELIECHUM
(MHOUBUAYyaIbHOE, NPUHATHE PELICHUS B IpyNINe, NPUHATUE peIIeHUN
TpYNIoH);

CaMOCTOSITEIIbHO COCTABIIATH AITOPUTM PEeUICHUsT PU3NYECKON 3aaun WIn
IUTaHA MCCIIEAOBaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apr'yMEHTHPOBATh NIpejlaracMble BAPUAHThI PELICHUM;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTyalluy U Ipeiararh IJIaH €€ U3MEHEHMUS;
OOBSICHATh  NPUYMHBI  JOCTHXKEHHSI  (HEJOCTHXKEHUs])  Ppe3ylbTaToB
NEeSTENbHOCTH, aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTh (B TOM YHCJE B XOJI BBINOJHEHHUS
(¢u3nYecKoro MCCIEAOBAHMA MM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSATENBbCTB, M3MEHUBLIMXCSA CHUTYallMi, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENIN U YCIOBUSIM;

CTaBUThb ce0sl Ha MECTO JIPYroro 4YeJoBEKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;



MPU3HABATH CBOE MPABO Ha OMMOKY MPU pErIeHUU (HU3UIECKUX 3a/1a4 WU
B YTBEPKAECHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ IIPABO JIPYTOro.

IHPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yueHus B 7 kJjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBIICHMUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOoe JBW)XEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPaeKTOpUs, PaBHOAECHUCTBYIOIIAs
cuJa, nedopManus (ympyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (auddysus, TEIOBOE NBUKEHHUE YACTUI] BEIIECTBA,
pPaBHOMEpHOE  JABWKEHHE, HEPAaBHOMEPHOE  JBH)KEHUE, HWHEpUUs,
B3aMMOJICUCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada JaBjieHUsT TBEPABIMU TellaMH, XUIKOCTAMH U
razamy, arMochepHoe JaBJieHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON SHEpPruM) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SIBIICHUE;
pacrio3HaBaTh  MPOSIBIICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JBWKCHHS C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOW U HEXHBOU
NpUpoJie, NCUCTBUE CWIbI TPEHHS B TMPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PbIO, pblYaru B
TeJe YeloBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3NUECKUX SBIICHUIA;
ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCTIONb3Ys
dbuznyeckre BeNUYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tella, Cujaa TpEeHus, JAaBlieHWe (TBEPAOro Teila, >KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas paboTa, MOUIHOCTh, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TIOJIE3HOTO0 JICHCTBUS MEXaHHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHASI SHEPrus), MpU OMHMCAHUM IPABUIBHO
TpakTOBaTh  (U3MUECKHH  CMBICT  HUCHOJNB3yEeMBIX  BEIWYUH, UX
00O3HaYEHUSI W EIUHUIBI (PU3NUECKUX BEITUYWH, HAXOIHUTHh (POPMYIIHI,
CBSI3bIBAIOIIME JTAHHYIO (DU3UUYECKYIO0 BEIUYUHY C JAPYTMMHU BEIUYMHAMU,
CTPOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHHUsI CUll (BAOJb OJHOM mpsimoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUS pblyara (010kKa),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKON
SHEPruM, NpPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMHUChIBATH €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SABJICHHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalMd IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE u3 1-2
JIOTUYECKUX IIAaroB ¢ Onopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PUIMUYECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarb pacy€THele 3a1adyd B |—2 JEHCTBUSA, MCNONB3YS 3aKOHBI U
(GopMybl, CBA3BIBAIOUIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaIW3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE /I PEHICHUs 3a/1a4, OIEHUBATh PEATUCTHUYHOCTh
MOJIy4YEHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEMIUTh NOpH MOMOUIA
(bu3HUeCKX METO0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEISAThH IIPOBEPSIEMOE
Opeanonoxenue  (TUIOTE3y),  pa3inyaTb W MHTEPIPETUPOBATH
NOJIYYCHHBI pEe3yJbTaT, HAXOAWUTHh OIIMOKM B XOJE€ OIbITa, JE€NaTh
BBIBOJIBI IO €T'0 pe3yjIbTaTaMm;

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (U3MUECKHX SIBICHUH WIH
buznuecknx CBOMCTB Tel: dbopmMynupoBaTh IPOBEPSIEMbIE
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHUS,
3aMMChIBATH XOJ1 OMNbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBIE W3MEPEHUSI PACCTOSAHUS, BPEMEHH, MAacCChl Tela,
00béMa, CUIBl U TEMIEPAaTypbl C UCIOJIb30BAaHUEM AaHAJOTOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPHOOPOB € YYETOM
3a/ITaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MIPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJTHOU (PU3UYECKON BEIMYUHBI OT
JpYro € HCIOJNb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JIBMDXKYLIEroCs Tejla OT BPEMEHU [BWXKEHHUS TeNa, CHIIbI
TPEHUS CKOJIBXKEHHsSI OT Beca Tena, kKauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOMAAU CONPUKOCHOBEHMS TEJ, CHIIbI
YOPYTOCTA OT YUIMHEHHS MPY>KUHBI, BBITAJIKHUBAIOIIEH CHUJIBI OT 00bEMaA
NOrpy>KEHHOM YacTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
IUTaBaHMS TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM Y4€OHOTO HCCJIEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs, Clenys MNpPeII0oKeHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOH 3aBUCUMOCTH (DU3MYECKUMX BEIUYMH B BUJE
NpEJIOKEHHbIX TaONULl U TpaduKOB, AENaTh BBIBOJBI 1O pe3yibTaTaMm
UCCIIEI0BAaHNS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3UUECKUX BEIMYUH (TUIOTHOCTh
BEUIECTBA KUAKOCTH M TBEPAOro Tela, CHJIa TPEHUS CKOJIbXEHHUS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByOIas Ha
HOrpyXKEHHOE B KHUJIKOCTh Te€l0, KOA((UIMEHT IMOJIE3HOro JAeHCTBUS
NPOCTBIX MEXaHU3MOB), CIEAyd NPEIIOKEHHON WHCTPYKIHUHU: TIpH
BBIMIOJIHEHUH HW3MEPEHUM cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISITH 3HAUEHNE UICKOMOW BEIUYMHBI,

cO0JII0/1aTh MpaBUiia TEXHUKU OE€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh MNPUHLUIBI ACHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBbl, TEPMOMETP, AUHAMOMETP, COOOIIAIOLINECS COCYIbl, OapomeTp,
pblyar, MOABMKHBIM U HEMTOABMKHBIN 00K, HAKIIOHHAS IJIOCKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCAaHUA (B TOM 4YHUCIE:
NOMIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCHOIb3Ys 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBJICHUM M HEOOXOAUMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  HHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIONB30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJIs1 oOecriedeHust 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOJIIOJIEHUS
HOPM 3KOJIOTMYECKOI0 IOBEEHUS B OKPYKaIOILIEH Cpee;

OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuum B HWHTEepHEeTEe B
COOTBETCTBHH C 33JaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEFOIIHUXCS
3HaHUH M TyTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3aJlaHUl Hay4YHO-TONYJISIPHYIO
aUTepaTypy (PU3MUECKOro  CcoAepiKaHMs, CIpPaBOYHbIE MaTepHAaIbl,
pecypcel cetn MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COAEPKAHUS, B TOM



yuciae MyOJIMYHO JeNaTh KpaTKHe COOOUICHHSI O pe3yibTaTrax MPOEKTOB
WIM Y4E€OHBIX MCCIEIOBAaHUWA, MpPU 3TOM TIPAMOTHO HCIOJIb30BaTh
W3YYEHHBbIM TOHATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATh
BBICTYIUICHUE IIPE3EHTALMEN;

IpPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIENOBAaHUM pacnpenensirb
00s13aHHOCTH B TpyMNNe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEIWTh 3a BBINOJIHEHUEM IUJJaHA JCHCTBHUM, aJEKBaTHO OLICHHUBATh
COOCTBEHHBI  BKJIAJ B  JCATENBHOCTb  TPYMIbI,  BBICTPAaUBATh
KOMMYHMKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K koHiy o6yuenus B 8 ki1acce nmpeaMeTHbIE pe3yJbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTALNTMYECKUE U
aMop(HbIe TeNa, HACBHIIICHHBII W HEHACHIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUI 3apsl, SJIEKTPUUYECKOE IOJIE€, TPOBOJIHUKU
U JTUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWJUISPHBIEC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauiM3anus (OTBEpIEBAHUE), KUIIECHUE,
Teronepeaaya (TErI0NpPOBOAHOCTS, KOHBEKIIHS, U3IIy4eHue),
AJIEKTPHU3AIUS TeJ, B3aUMOJICUCTBUE 3apsAIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJECICTBUE MAarHUTOB, JIEWCTBUE
MarHMUTHOTO TOJSl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS] UHAYKIIHS)
M0 ONUCAHWID MX XapaKTEPHBIX CBOMCTB K Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXaloleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIpHBIC SIBIIGHUS B TPUPOJE,
KpUCTAJUIBI B mpupone, wusznydeHue CoJHLA, 3aMepP3aHHE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUIECKHE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiin, Jpedd MOoa0COB, PO MArHUTHOTO TOJS JIS JKU3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU STOM MEPEBOJIUTH NMPAKTUUECKYIO 3a7auy B
y4eOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (TpU3HAKM) (DUIUUECKUX
SIBJICHUI;

ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
dbu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUYECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJAENbHAs TEIUIOTa



IUTaBJIEHUS, yJelbHasg TeIyioTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHMsl TOIUIMBA, KOA((UIMEHT TMONE3HOr0 JACHCTBUS TEIUIOBOM
MalIuHbl, OTHOCHUTENIbHAsI BJIAXKHOCTb BO3YyXa, AJIEKTPUUECKUI 3aps,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, CONPOTHUBIICHHE ITPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHME  BellecTBa, paboTa U MOIIHOCTH
ANEKTPUYECKOrO0  TOKAa), MpPHU ONHMCAHUM NPABUIBHO  TPAKTOBATh
(bu3MUeCKUil CMBICII MCHOJb3YEMbIX BEIUYHMH, 0003HAYEHUS U E€AMHUIIBI
¢u3nyecKux BEJIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOH TEOpUHU
CTPOEHUS BELECTBA, MPUHLUII CYNEPHO3UIUU NOoJeHd (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHMs 3apsa, 3akoH OMa i1 yJacTKa LenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUs DJHEPrUMM, IIPpU OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3aIllUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUM,
(bu3MUYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THele 3aJadyd B 2-3 JEUCTBUSA, MCIONb3YS 3aKOHBl U
dopMyIibl, CBs3bIBalOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIIOBHS 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBHUE, BBISBISTH HEIOCTATOK
JAHHBIX JUJIsl  pelleHHus 3aJauyd, BBIOMpATh 3aKOHBI U (QOPMYIIbI,
HeoOXOoAuMBbIE il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPAaBHUBATH
NOJyYEeHHOE 3HaYeHUE (PU3UUECKON BETMUMHBI C U3BECTHBIMH JTAaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO pPEIIUTh NOpH MOMOUIU
(U3NYECKUX METO/IOB, MCIOJIb3Yysl ONHCAHME HCCIIEIOBAHUS, BBIJACIATH
IIPOBEPSAEMOE NPEAIOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh NOpsJIKa
IIPOBEICHUS UCCIIEA0BaHUSs, 1€TaTh BBIBOBL;

NPOBOJAUTH OMBITHI O HAOMIOAECHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nyecKux CBOMCTB Tel (KaNUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TemrepaTypbl, CKOPOCTH MpPOLECCa OCThIBAHUS U
HarpeBaHusl MpPU H3IYUYEHHH OT I[BETa H3JIydarolled (morjomaronien)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPbl KUAKOCTH H
wion@aan e€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEUCTBUE
NEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TMIOCTOSIHHBIX MArHUTOB, JIEUCTBUS
MarHMTHOT'O MOJii HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTA,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSHHOTO TOKa): (OpMYyJIHpOBATH
MpOBEpsAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMBITA U (HOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSMBIE  U3MEPEHUS  TeMIlepaTypbl,  OTHOCUTEIbHOMU
BJIQJXHOCTH BO3JyXa, CHWJIbl TOKa, HAIMPSOHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYWH, CPABHUBATH
PE3YIbTATHl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COJIFOTHOM IOTPEITHOCTH;
MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BETUYUHBI OT
JIpYrol C  HUCHOJb30BaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTD
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAX IONEPEYHOr0
CEUEHUS U yJIeIbHOTO COMPOTUBJICHHUSI BEIlIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 TMPOBOAHUK, OT HANpsKEHUsT Ha MPOBOJHUKE,
UCCIIENOBAHUE IIOCJIENOBATENBHOTO M  MAPAJUIENBHOTO COEIUHEHUMN
MIPOBOJHUKOB): TUIAHUPOBATHh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJHATh W3MEPEHUs, CIEAys MPEeII0KEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TOJYYEHHONM 3aBUCMMOCTH B BHJE TaOiaull U TpaduKoB,
JienaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (Pu3ndeckux BeIUMuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIEHUE MPOBOJHHMKA, padoTra u
MOIITHOCTh DJIEKTPUUECKOTO TOKa): IUIAaHUPOBATh H3MEPEHHS, COOUpaTh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPENJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

coOMI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JACHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONUcCaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJITMETP, CUETUMK DJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArpPEeBATEIbHBIC AIEKTPOIIPUOOPHI (MIPUMEPHI), ITEKTPUUECKUE
MPEAOXPAHUTEIH, STIEKTPOMATHUT, SJIEKTPOJBUTaTeNb MOCTOSHHOTO TOKA),
UCIIONB3Yys 3HaHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUN M HEOOXOIUMBbIC
buznueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIbHbIC
npuOboOpbl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTeib BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKUX



LEeMNel ¢ MocaeqoBaTeIbHbIM U MapajulelIbHbIM COEAUHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYECHHSI JIEMEHTOB MIEKTPUUECKUX LIETICH;
NPUBOAUTHL  NpUMEPbl  (HAXOAUTh  HUHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU 711 oOecriedeHust 0€30MacHOCTH MpU oOpalieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOJCHUS
HOPM 3KOJOTMYECKOT0 MOBEACHUS B OKPY’KaIOILIEH Ccpesie;

OCYIIECTBJISITh TMOMCK HMHPOpMAUKA (PU3UYECKOTO COJEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JIOTIOJIHUTENIPHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMamuio, KoTopas
SBIISIETCS MPOTUBOPEUYUBOM WIIM MOXKET OBITh HEZOCTOBEPHO;
MCIOJIb30BAaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUA HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3MYECKOro  COAEp)KaHWs, CHPaBOYHBIE MaTEPHAIIbI,
pecypebl cetr IHTepHeT, BlaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POpPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHUCbMEHHBIE W KpaTKUE YCTHBIE COOOIIECHUS,
o006mass uHMOpMALMIO W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIepXKaHUsl, B TOM 4YHUCIE MYyOJMYHO TPEJACTABIATh PE3YyIbTaThI
MPOEKTHOW WJIM HMCCIIEIOBATEIbCKON NEATETbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA amnmapar Kypca (Qu3uKw,
COMPOBOXKJATh BHICTYIJICHUE MPE3CHTALINEMH;

IpPU BBITIOJTHEHUU YYEOHBIX TIPOCKTOB M MCCIEAOBAHUN (PUBHMUECKUX
MPOLIECCOB PACTIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]a4aMU, CIEAUTH 3a BBHINOJHEHUEM IIJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJIcKkBaTHO OLICHUBAaTh COOCTBEHHBIN BKIaj] B
JeSATeIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aHMOJICHUCTBUE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K koHiy 00yuenus B 9 kiiacce nmpeMETHbIE Pe3yJIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJaIOIMIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPaeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHHYECKOTO NBIKECHMS, JedopMarius
(ympyrasi, mjacThyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KOueOaHus U
BOJIHBI, 3BYK, HH(PA3BYK H YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(a, OeTa- U raMma-u3iydeHus,
W30TOIIbI, SiFIepHast SHEPTeTUKA;



pasznuyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSAMOJIMHEMHOE ABUXKEHUE, CBOOOJHOE
najJieHue Tell, PABHOMEPHOE JIBMYKEHUE MO OKPYKHOCTH, B3aUMOJEHUCTBUE
TE€J, PEaKTUBHOE JBIKEHHUE, KOoJeOaTellbHOe JIBIKEHUE (3aTyXarollue |
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)KCHHE, OTPAKECHHE
3ByKa, MPSIMOJUHEHHOE pacrpoCTpaHEHUEe, OTPaXEHUE M MPeTOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTpaKEHUE CBETA, Pa3joKeHue 0eIoro cBera B
CHEKTpP M CJIOXKEHWE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHYATOrO CIIEKTpa
W3JTYYCHHS ) TI0 ONTUCAHWIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (PU3MUECKUX  SIBIICHUUA B
OKpyXaromeM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B TPHUPOJIE:
MIPWINBHI M OTJUBEI, ABIKEHUE TIaHeT COTHEYHOW CUCTEMBI, PEaKTHBHOE
JBIKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSITUE 3BYKOB >KHBOTHBIMH,
3eMJICTpSICEHUE, CEMCMUYECKHMEe BOJIHBI, I[yHaMH, 9XO0, IIBeTa Ted,
ONTHYECKHE SIBICHUS B TPHUPOAE, OMOIOTHMUECKOE MEHCTBHUE BHIUMOTO,
yIbTPaUOJIETOBOTO U PEHTTCHOBCKOI'O M3JIYyYECHHM, €CTECTBEHHBIN
pPaANOAKTUBHBIN (OH, KOCMHYECKHE Jy4H, PaJHOAKTUBHOE H3IYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEUCTBUE PAJAMOAKTUBHBIX M3IYYEHUN Ha
OpPraHW3M YeJIOBEKa), NMPH ATOM IMEPEBOANWTH MPAKTHUECKYIO 3a/1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKHU) (U3UYECKHUX
SIBIICHU;

OIKCHIBATh M3YyYCHHBIE CBOMCTBA TEN M (PU3UYECKUE SIBJICHHS, UCTIOIL3YS
busznuecknue BETWYUHBI (CPEOHSSI W MTHOBEHHAs CKOPOCTh Tella TpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IMepeMeleHue, IMyTh, YIIIoBas
CKOpOCTbh, CHUJIa TPEHHS, CWJa YINPYrOCTH, CWJIa TSIKECTH, YCKOpPEHUeE
CBOOOHOTO TAJEHUs, BEC Tela, HMIYJIbC TEla, HWMITYIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrus Tena,
MOJIHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI YHEPrUsl CKATOM
NPYXXUHBI, KUHETUYECKas DHEprus, TOJHAs MeEXaHW4uecKas »SHEeprus,
MEePHUOJ] U YacTOTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICT MCIOIb3YEMbIX BEJIUYMH,
00O3HaYeHUs] W €IUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUMHY C JPYTUMU BEIMYWHAMH,
CTPOUTH TpaprKK N3YUCHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHUE SBJICHUS U TPOLECCHI,
UCTIONIb3YsI 3aKOH COXPaHEHUs HHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS,



NPUHIMI CYMEPIO3UIIMA CHWJI, TPUHIIUI OTHOCUTEIBHOCTH [ amwmes,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPETOMIICHUS CBETa, 3aKOHBI COXPaHEHHsI 3apsSA0BOTO U MacCOBOTO YHCEN
NP SIEPHBIX PEAKIHUAX, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alHUChIBATh €r0 MATEMaTHYECKOE BHIPAKECHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ Omopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€rHble 3amaud  (omuparoluecs Ha cucreMy u3 23
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONTNE (HU3HUECKUE
BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a/Jayd 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEJOCTAONIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl PEUICHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTh IMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJTUYHMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MPH TMOMOIIU
(bu3MUEeCKMX METOAO0B, HCIONB3YSl OMHMCAHHE HCCIEIOBaHUS, BBIICIATH
IpOBEPSIEMOE  TMPEANOIO0KEHUE, OLICHUBATh MPABWIBHOCTh IOPSJIKA
NOPOBEJCHHUSI  HCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH 1 OTIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3UYECKUX SBICHUU WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUSl HHEPruH, 3aBUCHUMOCTh MEepuoja KoleOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbI MaJIbIX KOJIEOaHUH, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, M3YYCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKalie W CBOWCTB HW300paXeHHWsI TMpeaMeTa B COOMparomien
JUH3€, HAOJIOJIEHUE CIUIOIMIHBIX M JMHEHYaThIX CHEKTPOB H3JIyYEHUS):
CaMOCTOSITEJILHO ~ COOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0opynOoBaHUs, OMNHUCHIBaTh XOJA  ONbITA W  €ro  pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJBL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEpPHUI0 MPSIMBIX U3MEPEHUM, ONpeaeiss
cpeaHee 3HAUYCHHE H3MepseMoil BenuuuHbl ((POKYCHOE paccTOsHUE
cobuparomeii JUH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MepeHUs
(u3MepuUTenbHOro npudopa);

NPOBOANTh HCCIENOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHUH (3aBUCHUMOCTh IyTH OT BPEMEHH



IIPY PaBHOYCKOPEHHOM [IBHJKEHHHM 0€3 HaudaJbHOW CKOPOCTH, NEpHoAa
KOJI€OaHW MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrja OTPa)KEHUs CBETa OT yrjla MaJeHus U yrja MNpeloMJIEHUs OT yria
NaJCHus1): IUJIaHUPOBATh MHCCIEOBAaHUE, CaMOCTOSTEIBHO COOMpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaTbl MOJYYEHHOM 3aBHUCHMOCTH
(bU3MYECKNX BEIUYUH B BUJE TAOMUIl M rpaduKoB, J1€7IaTh BBIBOJILI IO
pe3ysbTaTaM HCCIIEIOBaHUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYUH (CpenHss
CKOpPOCTh M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KCHMH,
YCKOpEHHE CBOOOJHOIO MaieHUs, KECTKOCTh MPYKUHBI, KOAIDPUIUEHT
TPEHUs CKOJBXKEHHS, MEXaHM4Yeckas paboTa M MOIIHOCTb, 4acToTa MU
nepuoa  KoneOaHuM MaTeMaTUYecKOoro MW MPYKUHHOTO MAasTHHUKOB,
onTHYecKas Ccujla coOuparomeid JHMH3bI, PagdOaKTUBHBIM  (POH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY M
BBITNOJHATh U3MEPEHMS, CIENys NPEUI0KEHHON WHCTPYKIHUH, BBIYUCIIATH
3HAaYCHHE BEJINYMHBI U aHAIM3UPOBATH MOJIYUEHHBIE PE3YNIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1ad0opaTopHbBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBbIE TIPU3HAKU M3YYEHHBIX (PU3UUECKUX MOJENEH:
MaTepHallbHasl TOYKa, AOCONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JI€JIb AaTOMHOTIO Spa;

XapaKTepru30BaTh MPHUHLMIBI ACHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX OnucaHud (B TOM YHUCJE:
CIMJOMETpP, JAaTYMKU TIOJOKEHHUS, DPACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, HEpUCKOIl, (¢oTroanmnapaT, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJIEHUM M  HEOOXOOuMbIE  (PU3UYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB
OpU pEIIeHUH Y4eOHO-IPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbl IS
HOCTPOEHUS NU300paKEHUH B IJIOCKOM 3€pKajie U coOuparolien J1H3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  HHGPOpPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWW B TOBCETHEBHOU
XKU3HU JIJIs1 oOecriedeHns 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 30POBbS M COONIOACHUS
HOPM 3KOJIOTMYECKOI0 TOBEAEHUS B OKPY’KaIOILEH Cpese;



OCYIIECTBIISITh TOUCK HWHpOpMANUA (PU3NYECKOTO COJCpKaHHS B
HNHutepHeTe, caMoCTOATENBHO (POPMYIUPYSI TOUCKOBBIN 3ampoc, HAXOAUTh
MyTU OMNpENIeSICHUs] JOCTOBEPHOCTU MOJYYEHHOW MH(OpMAlMK HA OCHOBE
MMEIOIINXCS 3HAHUHM U JONOJHUTEIbHBIX NUCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBITIOJIHEHUH YyYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOro  COJAEpKaHMs, CIPaBOYHBIE MaTepHualbl,
pecypcbl cetr MIHTepHeT, BilaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIIEHUS HAa OCHOBE
uHpopMalIMM U3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPECTABIATh PE3yIbTaThl MPOESKTHON UM UCCIEA0BATENbCKON
JNEATeNIbHOCTH, TP 3TOM TPaMOTHO  HCIOJIb30BaTh  M3YYEHHbIN
MOHATUHHBIM amnmapaT Hu3ydaeMoro paszena (U3NKA U COMPOBOXKAATh
BBICTYIUIEHUE Tpe3CHTalell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos JIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Koutpoabubie | I[IpakTuueckune
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHUH OKPYKAOLIEr0 MUPa
bubnuorexa LIOK
1.1 ®duzurkKa - HayKa 0O ojie 2
VIS - Hayka O HpHpoX https://m.edso0.ru/7£416194
bu6 OK
1.2 Du3n4YeCKre BETUYUHbI 2 1 nomoreka L
https://m.edsoo.ru/7f416194
. bubnmorexa [JOK
1.3 EcTecTBEeHHOHAyUYHBII METOJ TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUH BellecTBa
bub6 OK
2.1 Crtpoenue BelecTsa 1 nommorexa L1
https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmoreka [IOK
' BeIlecTBa https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHMe ¥ B3auMo/ieiicTBHE TeJl
bu6 OK
3.1 Mexannueckoe IBHKEHHUE 3 uomorexa L
https://m.edsoo.ru/7f416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmoreka [IOK

3.3 Cuia. Buape! cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPABIMU 3 bubnmoreka [JOK
' TEJIaMH, )KUAKOCTSIMA 1 Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlieHUE KUIKOCTH 5 buGnuorexa [OK
https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
4, A
3 TMOCHEpHOE N1aBeHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnnoreka [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
b K
5.1 PaboTa 1 MOIIHOCTH 3 1 nomorexa 1O
https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 II 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
5.3 MexaHudeckasi SHeprust 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHue pa3aesioB H TeEM nuudpoBbIe
Ne n/m P Kontpoabusie | IIpakTnyeckue (mupp )
NPOrpamMMmblI Bceero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. TenyioBble ABJICHUS
b K
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 uonmorexa [10
https://m.edsoo.ru/7f4181ce
bu6muoreka LIOK
1.2 T 21 1 5
CILTOBBIC MPOTECCRT https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Paznen 2. DiiekTpuyeckne U MArHUTHBIE SIBJIEHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubmuotexa [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN PNEKTPUIECKUN TOK 20 1 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE IBJICHUS 6 1 1.5 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHasi MHAYKIUS 4 Bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5




9 KVIIACC

KoandecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHue pa3aesioB H TeEM nuudpoBbIe
Ne n/m P Kontpoabusie | IIpakTnyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. Mexanuuyeckue siBJeHHUS
11 MexaHH4ecKOe IBIKEHNE U CIIOCOOBI €r0 10 | but6nuoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6nmmorexa [IOK
1.2 BsaumogelicTBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmuoreka IHOK
1.3 3aKOHBI COXpPAHEHUS 10 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHus U BOJTHEI
buo OK
2.1 Mexannueckue KouebaHus 7 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnuyeckre BOJIHBL. 3BYK 8 1 3 nommorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DileKTpOMArHuTHOE MOJIe U 3IEKTPOMATHUTHBIE BOJHBI
31 DIeKTPOMArHuTHOE T0JIe U 6 ’ bu6nmoreka [IOK
' 3JIEKTPOMATHUTHEIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIPOCTPAHECHHS CBETA 6 2 bubnmorexa [IOK




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

4.2 JIMH3BI 1 ONITHYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 PaznosxxeHne 6e1oro cBeTa B CIIEKTP 3 2 bubmmorera [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe sIBJIeHHS
5.1 Hcnyckanne u morJIoneHne CBETa aTOMOM 4 1 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2 1
> CTpoenHe aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuu 7 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3pnea 6. [loBTopuTe1bHO-00001IaI0IIHIT MOAY 1B
6.1 [ToBTOpEeHME M 0000IIIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27







HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Konu4yecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero U3ydeHusi | o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypesI
| ®usuka — HayKa O PUPOJE. 1
SIBnenus npupoabl
2 Du3NYECKUE ABICHUSA 1
3 PuznyecKue BEIUYUHBI U UX |
U3MEpeHue
VYpok-uccnenosanue "N3mepenue
4 TEMIIepaTyphl IPHU MOMOIIH | |
KUJKOCTHOTO TEPMOMETPA U JaTUHUKa
TeMIlepaTypsl"”
Meroasl Hay4HOTO ITO3HAHMSL.
. bubnmnoreka [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
N https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIeNEn
VYpok-uccnenosanue "[Ipoepka
6 TUMNOTE3BI: JATBHOCTh MOJETA MIAPUKA, | 1
MYILIEHHOTO0 TOPU30HTAIBHO, TEM
Oosblie, YeM 0oJIbllIe BhICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
bu6mmorexa [IOK
7 JTIOKa3bIBAIOIIUE JUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA
bu6nunorexa LIOK
8 JIBr>KeHHE YacTHIl BEIIeCTBA 1
https://m.edsoo.ru/ff0a013e




ypOK—I/ICCJIeILOBaHI/IC «OIBITHI 1O

9 HaO0JII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bozbl. O0001IeHNE IO pa3aeny bubnmoreka [JOK
«IIepBoHauanbHbIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4ecKoe IBUKEHHUE.
bu6nunorexa LIOK
12 PaBHOMEpHOE U HEpAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JBUYKEHUE
bubmuorexa [IOK
13 Cropocte. Eaummupt ckopocTH https://m.edsoo.ru/ff0a079c¢
bubnunorexa LIOK
14 Pacuer nytu u BpeMeHU IBMKEHUS
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bu6mmorexa [IOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT Macchl but6mmoreka [IOK
1 o0beMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEJa»
18 Pemenue 3agad no reme "[L1OTHOCTH bubmmorexa LIOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cua Kak xapakTepuCTHKA
19 B3aumojeiicteus ten. Cuia
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «/3yuenue

3aBUCHMOCTHU PACTAXKCHUA




(nedopmariyin) mpyKUHBI OT
MIPUIIOKEHHOM CHITBD»

21 SIBnenwne TaroreHus. Cuiia TSKECTH
CBsi3b MEX]1y CHIION TSKECTH U
. bubmuorexa [IOK
22 maccoil Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cria TsKecTh

73 Cuiia TsSDKeCTH Ha APYTHX IIaHeTax. bubnnoreka [JOK
DU3NYECKUE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bu6nunorexa LIOK

24 H3mepenune cui. JIlnHamMmomer

P A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tena. HeBecomocTh &

https://m.edsoo.ru/ff0al778
Clio)keHue IBYX CHJI, HalpaBJICHHBIX
N X N P bubmuorexa [IOK

26 110 OAHOM IPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

7 Pemenue 3agad nmo reme
"PaBnoneiicTByromas cuin"

)3 Cuia Tpenus u e€ Buapl. TpeHue B bubmuoteka [IOK
IpUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yueHue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBKEHUS OT CHJIbI IaBJICHUS U bubmorexa OK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONpUKaCaIOIINXCs
MOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneeHue
PaBHOAECUCTBYIOIIEN CHJIBI

31 Pemenue 3agau no remam: «Bec bubmuorexa [IOK

tenay, «I'paduueckoe n3o0paxeHue

https://m.edsoo.ru/ff0alde0




cum», «Cunbl», «PaBHOACHCTBYIOITAs
CHII»

KonTtponsHas pabota mo temam:
«MexaHn4eckoe ABIKEeHUe», «Macca,

32 ILIOTHOCTBY, «Bec Tema,
«I"padmyeckoe N300paKCHHUE CHIT»,
«Cre»y
13 JHasnenne. CriocoObl yMEHBIIICHUS 1 bu6mmoteka [IOK
YBEJIUYECHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnwue raza. 3aBUCUMOCTb
R bubmmoreka [IOK
34 JIaBJICHMSA Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya naBneHust TBEPABIMHA
P P bubmuorexa [IOK
35 TeJIaMHU, KUJIKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH Ilackansa
36 JlaBieHue B )KUIKOCTH U rase, bu6nunorexa LIOK
BBI3BAHHOE JICUCTBUEM CHIIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3ama4 no teme «JlapneHue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmanorexa LHOK
38 Coobmarommecst Cocyabl noamorexa L
https://m.edsoo.ru/ff0a2970
39 T'unpasnnueckuii mpecc bubnnorexa [OK
AP P hitps://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBoi
SKUIKOCTHEIA HAacOC
A1 ATmocdepa 3eMiIu U IPUIUHBL € bu6nuorexa [IOK
CYILIECTBOBAaHUSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnuorexa [IOK




JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenune atMOchepHOTO TaBICHHUSL.

bubnunorexa LIOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-aneponn. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme "
AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 MIOTPY’KEHHOE B HUX TEJIO. bubamorera TIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopatopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CHIIBI, bubnunorexa LIOK
JIEWCTBYIOLIEN HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUIKOCTB)»
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCHIMOCTH Beca bubnunorexa LIOK
TeJa B BOJC OT 00bEMa MOTPY>KEHHOU https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TEJa»
50 [InaBanue Ten bubmmorexa [IOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYMPOBAHHE JIOJAKU U
onpeJieNeHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amay no remam: «[lnaBanue bu6nmmorexa LIOK




cynoB. Bo3nyxomnaBanuey,
«/laBneHue TBEpABIX TE, )KUAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

Konrtponsnas pabota o teme

53 «/laBreHue TBepabIX TEN, JKUIKOCTEN
Y Ta30B»

54 Mexanundeckas pabota Bubmorexa LOK
https://m.edsoo.ru/ff0a3{f82
bubnunorexa LIOK

3 Monrocts. Exuritte! morsocTi https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoanue "Pacuér

56 MOIIIHOCTH, pa3BUBaeMOM Npu 1
noabEMe 1o JectHuie"

57 [IpocTeie Mexanu3Msbl. Peryar.

PaBHOBecue cuit Ha pbryare
Peryaru B TexHuke, ObITY U IPUPOJIE.

58 JlaboparopHas paboTa 0.5 bubnnoreka [JOK
«HMccnenoBanue ycioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agau no reme «Y cioBus bubmuorexa [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust
MexaHu3Ma. Jlabopartopnas pabora

60 . 0.5
«3mepenue KIIJ HakinoHHOM
IIJIOCKOCTH»

61 Pemenue 3ama4 mo reme "Pabora, bubmuorexa [IOK
MorHocTb, KIT/[" https://m.edsoo.ru/ffO0a4c48

62 MexaHudeckasi SHEprusi. bubnnoreka [IOK




Kunetnueckas u moTeHIuanbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"IKCEPUMEHTAIBHOE OTPEICIICHUE
W3MEHEHUS KHHETUIECKON 1
MIOTEHIMAIBbHOW dJHEPIUU NPH
CKATBbIBAHUH TE€JIa TIO HAKJIOHHOU
MJI0CKOCTH"

65

Kontposnbnas padoTa 1o teme
«PaboTta 1 MOIIHOCTh. DHEPTUS»

66

PesepBHelit ypok. Pabota ¢ Tekctamu
no TeMe "MexaHnueckoe ABMKeHue"

bubmmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepsublit ypok. Paborta ¢ Tekctamu
o Teme "JlaBnenue TBEPABIX TEII,
SKUIKOCTEHN U ra3oB"

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

68

PesepBHelit ypok. Pabota ¢ Tekctamu
o teMe "Padora. MoOLIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KUIACC

KonuyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uugposble
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yuyeHusi ~ oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
. bubnuorexa [JOK
1 KWHETUYECKOW TEOPUHN Y UX OTBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOATBEPKICHHUS
2 Macca u pazmMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, JKUIKOTO U | bu6mmoreka LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 AKHJIKOTO U ra3000pa3HOro COCTOSTHUIM |
BEILECTBA Ha OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH
bu6mmoreka [IOK
5 Kpucrammmueckue n aMmop(HbIe TeTa 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. | bubnnorexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka LIOK
7 TermmoBoe paclIupeHne U CHKaTUe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYpPhI CO
8 CKOPOCTBIO TETUIOBOT'O JIBHYKEHUS 1
YacTUIL
9 Buytpennsis sneprusi. CriocoOst | bu6mmorexa [IOK
W3MEHEHHUs BHYTPEHHEHN SHEPIrUun https://m.edsoo.ru/ff0a5c60
10 Buael remionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koudpepennus "IIpakTnueckoe
HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

11
BELLIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [IOK
TEIII0OEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6mmoteka [IOK
Temoo0MeH ¥ TEMIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota

14 "UccnenoBaHue sIBICHUS bubmuorexa [IOK
Ter1000MeHa pHU CMENIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuer BObI"
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Teja
Y BBIICIISIEMOTO UM TIPH OXJIAKICHUN

16 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yZIeJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHas TEIoTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KpHUCTAIIMUECKUX I;en YenpHas bubmorexa LOK

p ’ https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABIICHUS

19 JlaboparopHas pabota "Onpeznenenue bubnmnoreka [JOK
yIEIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Napoo6pazoBaHue U KOHJEHCALUS. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nenpHas Temiora bubmmoreka [JOK




napooOpa3oBaHus U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS
OT aTMOC(EPHOTO JAaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJIbHOM BIAXKHOCTHU BO311yXa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIJKHOCTH BO3yXa

24

[TpuHIMITEI paOOTHI TEIIOBBIX
nsuratesneil. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

25

KII TennoBoro naBuratens.
TerutoBble IBUTATENH U 3aIIATA
OKpY>Karolle cpeabl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUsI U MPEeBPALCHHUS
SHEPTHH B TETUIOBBIX MPOIIECCax

27

[TonroroBka Kk KOHTPOIBHOU paboTe
no TeMme "TenaoBbie ABICHUS.
M3MeHeHue arperaTHbIX COCTOSSHUN
BeniecTna"

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

28

KonTponbHast pabora 1o teme
"TeruioBele aBicHUA. U3MeHeHnE
arperaTHbIX COCTOSIHUM BeniecTra"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

Dnexkrpusauus tei. [[Ba poaa
AJIEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenoBanue "IneKTpusanusa
TEJ UHAYKIUEW U IPH
CONPUKOCHOBEHUHU"




BiaumopeticTBue 3apPsAKCHHBIX TCII.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
1 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bu6bnuorexa [IOK
noss. [IpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JEKTPUYECKUX MOJEH
Hocurenn snekTpuyeckux 3apsios.
33 OnemeHTapHbIi 3apsag. CTpoeHue
aToma
34 [IpoBOIHUKYN U TUAIEKTPUKU. 3aKOH bubmnorexa [IOK
COXPAaHEHUs IIEKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
bu6nmoreka LIOK
36 cymectBoBaHusi. IcTOUHUKH
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlencTBUSA 3JIEKTPUYECKOTO TOKA bubmorexa OK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoBanue "JleiicTBre
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU 1
U TUDJIEKTPUKA"
39 DNEeKTpUYECKU TOK B METAIUIAX, bubnnorexa [IOK
KHUIKOCTSAX U rasax https://m.edsoo.ru/ff0a9838
40 DJleKTpHUYecKas 1Ienb U €€ COCTaBHbIE
4acTu
Cuna Toka. Jlaboparophnas pabota
" bubnmnoreka [JOK
41 N3mepenue u peryampoBaHUE CUITbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DneKTpUUecKoe HalpsKEHHE.
BoasT™metp. JTabopaTtopHas pabora

bubnunorexa LIOK

42 0.5
"U3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
43 CornpoTuBieHHE MPOBOIHUKA. bubnuorexa [JOK
Y nenpHOe COMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bu6mmoteka [IOK
IPOBOJIHUKA OT €r'0 JUIMHBL, IUIOIa 1 https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTepuana"
3aBUCHUMOCTb CUJIBI TOKA OT
bu6mmorexa [IOK
45 HanpspkeHus. 3akoH OMa 11 yyacTka
https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopatopHas pabota
"UccnenoBaHue 3aBUCUMOCTH CHJIEI
but6mmoreka [IOK
46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT 1
https://m.edsoo.ru/ff0aa04e
COTNPOTHUBIICHUS PE3UCTOPA U
HaIpsLKEHUs Ha pe3ucrope”
A7 [locnenoBarenbHOE U NapaAIEIBHOE
COEIMHEHUS IIPOBOJHUKOB
JlaboparopHuas pabota "TIpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexa [IOK
MOCJIEAOBATEIILHOM COEIUHEHNUU JIBYX https://m.edsoo.ru/ff0aaasS8
pe3uctopon"
JlabopaTtopHas pabota "IIpoBepka
49 IIpaBUJIa JJIsl CUIIbI TOKA IIpU | bubmmorexa LIOK

napaieIbHOM COeIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ffOaadle




Pemenue 3amau Ha IIPUMCHCHUC

bu6nmoreka LIOK
50 3akoHa OMa JiJ1s1 pa3IuyHOIo
https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AJIEKTPUIECKOTO bu6mmoteka [IOK
Toka. 3akoH J[>xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpenenenue
but6mmoreka [IOK
52 PpaboThl ¥ MOILIIHOCTHU AJIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKHe 1ENu U MOTPeOuTeNn
. bubmuorexa [IOK
53 AJICKTPUIECKOMN YHEPTUHU B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[TonroroBka Kk KOHTPOILHOU paboTEe
1o Teme "DIIEKTPUUECKHUE 3aps/Ibl.
P P bubmuorexa [IOK
54 3apsKEHHBIE TEJla U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3aumMoeiicTBus. [TocTosHHBIM
BNIEKTPUYECKHI TOK"
Konrponsnas pabota o teme
"DnexTpuueckue 3apsbl.
bub6nunorexa LIOK
55 3apsiKE€HHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoeicTBus. [loCcTOSAHHBIM
AJEKTPUICCKUNA TOK"
56 [TocTostHHBIE MAarHUTBI, UX
B3aMMOJICIICTBHE
57 Ypok-uccnenopanue "Nzyuenune bubnmnoreka [JOK
TOJIeH TTOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe noJjie. MarauTHoe 1moJie
bu6nunorexa LIOK
58 3eMIIM U €T0 3HAaYEHUE JJIs )KU3HHU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MarautHoe nosie
AJIEKTPUIECKOTO TOKa MarHuTHoe
T10JI€ KaTYIIKH C TOKOM

bu6nmoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHiToB B
texHuke. JlaboparopHas pabota
"N3yueHue neicTBUsI MAarHUTHOTO
TIOJIs1 HA TIPOBOJAHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IOCTOSIHHOTO
Toka. Mcnosb3zoBanue
ANEKTPOABUTaTENeH B TEXHUYECKUX
yCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
pabOThI PIEKTPOABUTATEIS "

bu6nunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apases. 3aKoH
3JIEKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

63

DnextporeHepatop. Crocoos
MOJIYYEHUS AIEKTPUUECKOI SHEPTUU.
DJIEKTPOCTAHIIMM Ha
B0306HOBH${€MBIX NCTOYHHUKAX
SHEPruun

64

[lonroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DJIEKTPUYECKHUE U
MarduTHbBIE SBICHUS"

65

KonrtponsHas pabota mo teme
"DJIeKTpUUECKUE U MAaTHUTHbBIE
siBIeHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

66

PesepsHbIit ypok. Paborta ¢ Tekctamu

bu6nmorexa LIOK




o teme "TemnoBele aBaeHUd"

https://m.edsoo.ru/ffOaccSe

Pesepsubrit ypok. Pabora ¢ Tekctamu

67 o teMe "TlocTosTHHBII 1 bubmaorexa LIOK
. " https://m.edsoo.ru/ff0acdc6
3IEKTPUUYECKUN TOK
68 PezepBHblil ypok. Pabota ¢ Tekctamu |
no teMme "MarauTtHele BiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME




9 KVIIACC

KoandecTBO 4acoB

Ne Jlara
/i Tema Ypoka Beero KOHTpOJ‘IbeIe HpaKanecmle rn—
padoTsbI padoThI
| MexaHnnueckoe aBmKeHrne. MaTepuaibHast |
TOYKa
) Cucrema orcuera. OTHOCHTEILHOCTD 1
MEXaHHYECKOT'O JBYKCHHS
3 PaBHOMEpHOE NTPAMONMHEITHOE TBUKEHHE 1
4 HepaBHomepHOE IPSMOJIMHEMHOE IBUKEHUE. |
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 [IpsamosnHENHOE PABHOYCKOPEHHOE 1
JBUKEHHE. Y CKOpPEHHE
CKOpOCTh PSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO ABMXEeHUS. ['padux 1
CKOpOCTH
JlaGopatopHas padora "OnpeneneHue
7 YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
JIBIKEHUH 10 HAKIIOHHOW MIOCKOCTH"
8 CsobOoanoe naaenue teil. OneITel [ anues 1
PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH.
9 Ilepuon n yactora obpamenus. Jlnneiinas u 1
YTJI0Basi CKOPOCTH
10 LenTpocTpeMuTENbHOE YCKOPEHHE 1
11 Ilepssriii 3akoH HeroToHa. BekTop cuiibl 1
12 Bropoii 3akon HeroToHa. |
PaBHOnelicTBYIOIIAA crta




13 Tpernii 3akoH HetoTona. Cynepriozunus cui

14 Pemenne 3a1a4 Ha MpUMEHEHNE 3aKOHOB
Hsrotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no teme «Cumna ynpyroctu»

17 JlabopaTopHnas pabora «OnpeneneHue
YKECTKOCTHU TIPY>KUHBI

18 Cuna tpeHus

19 Pemenue 3agaud no reme «Cusa TpeHU»

20 JlabopaTtopHnas pabota "Onpenenenue
KOX(PUITUEHTA TPEHUS CKOJIbKCHHS"

71 Pemenue 3agau no teme "3akonsl HproToHA.
Cuna ynpyroctu. Cuia tTpenus”

” Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS
Ypok-koHpepenmus "J[BukeHne Te BOKPYT

23 rpaBuTaliioHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

4 Pemenue 3amau no teme "Cuita TSKECTH U
3aKOH BCEMHPHOI'O TArOTeHUs"

)5 [lepBasi kocMHUYeCcKasi CKOPOCTb.
HeecoMocTs u neperpys3ku
PaBHOBecue MaTepuaibHOI TOUKH.

26 AbcomoTHO TBEpOE Teso. PaBHOBecHe
TBEPOIO TeJa C 3aKPEIUIEHHON OCBIO
BpallleHus

27 MowmeHnT cuisl. LeHTp TsKECTH




Pemenne 3amay mo reme "MOMEHT CUIIBL.

28 "
Llentp TsKECTH
[lonroroBka Kk KOHTPOJIBHOU paboTeE MO TEME

€XaHUYECKOE JIBUKECHHUE.

29 "M
B3aumopeiicteue ten"
KoHnTponbHas paboTa mo teme

€XaHUYECKOE JIBUKECHHE.

30 "M

B3aumopeiictBue ten"
MITyJIbC Tena. UIMIynbe cuiibl. 3aK0H

Nmmy. Nmny. 3

31 COXpaHEHUs UMITyJIbca. YTIPYyroe u
HEYIIPYroe B3auMOJICHCTBUE

1 Pemenue 3agau no teme "3akoH coXpaHeHUs
umnyisca'

13 Ypok-koHpepeHmus "PeakTuBHOE ABIKEHHE
B IPUPOJE U TEXHUKE"

34 Mexanudeckasi paboTa ¥ MOIITHOCTh

35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlabopaTtopHnast pabota «OnpeneeHue

36 paboThI CHUJIBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»

37 Cas3b Hepruu u padotsl. [loTeHmansHas
SHEprus

13 Kunernueckas sneprus. Teopema o
KUHETUYECKOW YHEPTUU

39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE

40 JlaGopaTtopHnast pabota «M3ydeHue 3akoHa




COXpPaHCHUA SHCPIrUM»

KonebarenpHOE IBMKEHUE U €TO

H XapaKTePUCTUKU

4 3aryxaromue kojebanus. BeiHyX/1eHHbIE
konebanus. Pezonanc

43 MaremaTuyeCcKui U NPY>KUHHBIA MasiTHUKH
VYpok-uccnenopanue «3aBUCUMOCTh IEPHOIA

44 KOJIEOAHUH OT JKECTKOCTH MPYKUHBI U MacChl
rpy3a»

45 [IpeBparienue sHEPTrUU NpU MEXAHUYECKUX
KOJICOaHUIX
JlaGopatopHas padota «OmnpeneneHue

46 YacTOTHI U TIEpU0/ia KoJeOaHu MpyKUHHOTO
MasITHUKa»
JlabopaTtopnast pabota «I[IpoBepka

47 HE3aBHCHMOCTH IIEPUOJIa KOJICOaHU rpy3a,
MO/IBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BoJiHbL. CBOMCTBa

48 MeXaHu4ecKux BoJIH. [IpogosibHbIE 1
MOTIEPEYUHBIE BOJIHBI

49 Ypok-koHpepeHus "MexaHn4ecKrue BOJIHBI
B TBEpAOM Teie. CelicMUYecKre BOITHBI"

50 3Byk. PactipocTpanenue u oTpakeHue 3ByKa

51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"

50 ['poMKOCTb 3BYKa U BBICOTA TOHA.
AKyCTHYECKUH PE30HAHC

53 Ypoxk-koHpeperuus "YnbpTpa3ByK u




uHPa3BYK B NPUPOJE U TEXHHUKE"

54

[ToaroroBka Kk KOHTPOJIBHON paboTe MO TeMe
"3akoHbI COXpaHeHUs. MexaHnuecKue
Koyie0aHus U BOJHBI"

55

KonTtponbnas pabota no teme "3aKoHbI
coxpaHeHus1. MexaHnueckue kojaeOaHus U
BOJIHBI"

56

DNEeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHbHIE BOJIHBI

57

CpoiicTBa QJICKTPOMAarHuTHBIX BOJIH

58

VYpok-konpepennus "Hlkana
AJIEKTPOMAarHUTHBIX BOJH. Mcnonb30Banue
3JIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM
cBs3n”

59

VYpoxk-uccnenoBanue "M3ydyeHne CBOWCTB
AIIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO
MoOmIBHOTO TenedoHa"

60

Pemienne 3amaq Ha OMNPCACIICHUC YaCTOThI U
JJINHBI SHCKTPOMaFHHTHOﬁ BOJIHbI

61

DneKTpoOMarHuTHasl IpUpoja CBETa.
CkopocTb cBeTa. BonHOBBIE CBOCTBA CBETa

62

Ncrounuku cBeta. [IpsMonuneitHoe
pacnpocTpaneHue cseta. 3atmeHus CoiHia
u JlyHbl

63

3aKoH OoTpaxkeHUsl cBeTa. 3epkaina. Pemenue
3aJla4 Ha MPUMEHEHHUE 3aKOHa OTPaXKEeHUs
cBeTa

64

[Ipenomnenue cBera. 3aKOH MPETOMIICHUS




CBCTa

[TorHOE BHYTpEHHEE OTPaKCHUE CBETA.

65 Hcnonp3oBaHue NOIHOTO BHYTPEHHETO
OTpa’KEHHsI B ONITUYECKUX CBETOBOJAX
JlaGopatopHas pabora "HccnenoBanue

66 3aBUCUMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOT'O
Jqyd4a OT yIJia aJieHus Ha TpaHule "BO3ayxX-
cTekiao""

VYpoxk-konpepenuus "VicnonbpzoBanue

67 HOJTHOT'O BHYTPEHHETO OTPa’KEeHUS:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAS CBS3b"

68 JIun3el. OnTHyeckas cuiia JIMH3bI

69 [TocTpoenune n3o0paXkeHuii B IMH3aX
JlaGopatopHas padora "OnpeneneHue

70 (OKYCHOTO pacCCTOSIHHS M OTITUYECKON CHITBI
cobuparomiei TUH3bI"

71 VYpoxk-koHpepenuus "OnTHyecKue TMH30BbIE
npudops"”

72 ['ma3 kak ontuyeckas cucteMa. 3peHue

7 Ypoxk-konpepennus "edexrsr 3penus. Kak
COXpaHUTH 3peHue"

Paznoxenue 6enoro ceera B ciekTp. ONbITHI

74 Hprorona. CiiokeHHe CIeKTpaabHbIX IIBETOB.
Hucniepcus ceera
JlaGopatopHnas padota "OmnbITHI 10

75 pa3loKeHUIo 0eI0ro cBeTa B CEKTp U

BOCTIPUATHUIO LIBETA IIPEIMETOB IIPH UX
Ha0JII0/IEHUH Yepe3 1[BETOBbIE GUIBTPHI"




Ypok-nipaktukym "BonHOBBIE CBOWCTBa

76 CBeTa: qucrepcusi, uHTephepeHIus u
mudpakaus”

77 OmnbiTel Pesepdopaa u mianerapHast MosieNb
aToma

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanue 1 norjaouneHue cBeTa aTOMOM.
KBanTsl. JInneiuaTeie crieKTpsl

20 VYpoxk-npaktuky™m "HabtoqeHre cekTpos
ucmyckanus"

81 PagnoakTuBHOCTD U €€ BUIbI

2 Crpoenue atoMHoro siipa. HykinoHnHas
MOJIETTb

83 PannoaktuBHbIe ipeBpaleHus. M30Tomnsl

34 Pemenne 3amau nmo treme: "PagnoakTUBHEIE
npeBpauieHus "

85 [lepuon momypacnana

26 VYpok-koupepennus "PagnoakTuBHbIC
U3JTy4eHUs B IPUPOJIE, METULIUHE, TEXHUKE"

g7 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS
3aps0BOI0 U MaCCOBOI'O YHCET

28 DHeprus CBsI3M aTOMHBIX s1iep. CBA3b MacChl
Y DHEPTUU

29 Pemenue 3agau no teme "Snepuoie
peakuun"

90 Peaknuu cuHTe3a U feneHus saep.

Hctounuku sueprun CoiHIa U 3BE3]




91

Ypok-koHpepenmus "SnepHast sSHepreTuka.
JleiicTBUS paIMOAKTUBHBIX U3JIYYECHHUI Ha
JKUBBIE OpraHU3MBbl"

92

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"JEKTPOMarHuTHOE I0JIE.
DJIEKTpOMAarHuTHbIEC BOJIHBI. KBaHTOBbBIE
sIBJIEHHS"

93

KonTponbHas pabora 1o Teme
"JEeKTPOMarHuTHOE IO0JIE.
DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
SABJICHUS"

94

[ToBTOpenue, o600menHue. JlabopaTopHbie
pabotsl 1o Kypey "Bzanmoneiicrsue Ten"

95

[ToBTopenue, o6o0ieHue. Pemenne
pacyeTHBIX M KAYECTBEHHBIX 33/a4 110 TeMe
"TertoBbie Iponecch”

96

[oBTopenue, o6o0meHue. Pemenne
pacUeTHBIX U KaYeCTBEHHBIX 3314 110 TeMe
"KIIJI TennoBeIX ABUrarTeiecii”

97

[ToBTOpenue, 00o01eHue. Pemenue
pacueTHBIX U Ka4eCTBEHHBIX 3a7a4 110 TeMe
"KII/] a3nexkTpoycTaHoBOK"

98

[ToBTOpenue, 0606meHue. JlabopatopHbie
paboThl o Kypcy "CBeTOBBIC SIBICHUS"

99

[loBTOpenue, 0606menue. Pabora c
TEKCTaMHU 110 TeMe "3aKOHbI COXPAHEHHUS B
MeXaHHKe"

100

[ToBTOpenue, 0600mIeHNE. PaboTa ¢




texctamu 110 teme "Konedauus u BoJIHE!"

[ToBTOpenue, 06o6menue. Padota ¢

101 1
TekcTaMu 110 TeMe "CBeTOBbIC ABJICHUS"
[ToBTopenue, o60o0ueHue. Padora c
102 TekcTamu 1o Teme "KBaHTOBas U siaepHast 1
¢buzuka"
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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