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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypoOBHE OCHOBHOTO 0011ero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE MOJIOXKEHUM W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUSI Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC OOQ, a Takxke ¢ yueToM (penepanbHOi paboyeil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copnepxkanue mporpaMMmbl 1O (U3MKE HaNpaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOH T'PaMOTHOCTH OOYYaIOIIUXCS M OPTraHU3alUi0 H3y4eHUs
¢u3MKK Ha AESITENbHOCTHON OCHOBe. B mporpamme mo ¢u3nke yYUTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpenmera B peanusanuu TpeboBanuiit ®I'OC OOO k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 00ydeHUs, a TaAKXKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[TporpamMMma mo (pus3mKe yCcTaHABIMBAET paclpeielieHne Y4eOHOro MaTepraa
1o rojiaMm oOy4eHus (1o Kjaccam), mpeajiaraeT MPUMEPHYIO MOCIIE€I0BATEIbHOCTD
U3YYCHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YHaArOITIXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEIbI0 OKa3aHHUS METOAMYECKOMN
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO yUeOHOMY MPEIMETY.

®dusuka SABISETCS  CUCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, TOCKOJIBKY (PU3UUECKIE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB
U SBJICHUHM, HW3y4aeMbIX XHUMHEH, OHOJIOTHel, acTpOHOMHEW U (PU3UUYECKOU
reorpadued, BHOCUT BKJIAaJ B ECTECTBEHHO-HAYYHYI0 KAapTUHY MHpPA,
npenocTaBisieT HauOosiee siICHble 0Opaslbl MPUMEHEHHMs HaydyHOTO MeToja
MO3HAHMS, TO €CTh CII0Cc00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 TIaBHBIX 3ajlad (PU3MYECKOr0 0O0pa3oBaHMS B CTPYKTYype OOIIEro
00pa3oBaHUsI COCTOUT B (OPMUPOBAHWU €CTECTBEHHO-HAYYHON TPAMOTHOCTU U
MHTepeca K HayKe y 00y4yaronuxcs.

N3yyenune ¢usuku Ha 0a30BOM YpOBHE TMPEANOJaraeT OBJIAJICHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSAMH, XapaKTEPU3YIONIMMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSCHSTH SBIICHUS;

e OIICHMBATh M TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICOBAHUS;

e UHTEPIPETHPOBATH  JAHHBIE W  HUCIOJB30BAaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TIOTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (U3MKK Ha YpPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHMs
ompenenensl B KoHuenuu mnpenogaBanusi ydeOHoro mnpenMera «®Du3nka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepauuu, peanu3yronIx
OCHOBHBIE 00111€00pa30BaTeNbHbBIE IPOrPAMMBbI, YTBEPKICHHON pellieHuEM



Konnernn MunucrepcrBa npocsenienus Poccuiickoit @enepannu (MpoTOKOJI OT 3
nexadps 2019 r. Ne [1K-4BH).
Heian ndyyenus: pusuku:

npuoOpeTeHne HHTEepeca W CTPEeMJICHUS OOydalomMXcsi K HaydyHOMY
U3yYEHHUIO TPUPOIbI, Pa3BUTHE HUX HHTEIUICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢opMHupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3ydeHHs
OCHOB CTPOCHHS MaTepuH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
¢dopmupoBaHUe TpPEACTaBICHUNA O POl (U3MKU U PAa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTAaBICHUHM O  BO3MOXKHBIX  cepax  Oyayuien
npo(heCcCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HallpaBJICHUU.

JlocTikeHne JTHX IeJied MporpaMMbl MO (U3WKe HAa YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

NpuOOpEeTeHNE 3HAHWH O JUCKPETHOM CTPOCHHHM  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETEeHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB pEHICHHS TMPOCTEHINMX PpacueTHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznUecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAONIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl U OKCIEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PaboThl ¢ uHPOpMaluend (GU3NIecKoro coaepaHus,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O chepaMu MPodheCCUOHAIBHOUN EeATeIbHOCTH, CBI3aHHBIMU
C (UBMKON, W COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETroO

oOpazoBaHus oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
Kiacce — 68 vacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme no (U3MKe MepeyeHb J1abopaTOpHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTEP, YUUTEIb JEIAET BHIOOP TPOBEICHHUS



7a00opaTOpHBIX PabOT W OMBITOB C YYETOM HHIUBHAYATBHBIX OCOOCHHOCTEH
00yJaromuXxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3a/JaHUM, TpejIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®usuka u e¢ poJib B MO3HAHUYN OKPY:KAIONIEro MUpa.

@usnka — Hayka O mnpupone. SABimeHus npupoabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeauuuHbl. M3mepenuwe ¢usznueckux BenuuuH. Dusnyeckue
npubopsl. [TorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢wusuka wu Jgpyrue ecTeCTBEHHBIE HAYKH HW3YYalOT IPHUPOIY.
EcrecTBeHHO-HAy4HBI METOJ TMO3HAHUS: HAONIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIC, DSJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBIICHUS.

2. ®duznueckue mpuOOPHI U MPoIeaYypa MPSMbBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padomut u onvimeol.
1. OmnpepeneHue EHBI JSICHUS Kbl U3MEPUTEIHLHOTO MPUOOpa.
2. M3MepeHue pacCTOsIHUN.
3. M3mepenue o6beMa KUAKOCTH U TBEPAOTO TeEA.
4. OnpeneneHue pa3MepoB MaJbIX TEIL
5. M3MmepeHue TeMmmeparypbl MpH TMOMOIIU KUJIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE TMIOTE3bl: NAIbHOCTh MOJIETA
IapuKa, MylmeHHOTO TOPU30HTAILHO, TeM O0JIbIlle, YeM OOJIbIIE BHICOTA
MyCKa.

Paznen 2. [lepBoHavaibHbIE CBeIEeHUS] 0 CTPOEHHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HUX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxkeHnue dyactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHUS YaCTHUI[ C
TeMrneparypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumopelicTBue dYacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpoOyHOBCKOTO JBHKEHUSI.



2. HaGmronenue nuddysum.
3. HaGmiomenue  siBiIeHUHM,  OOBACHSAIONIMXCS  TNPUTSDKEHUEM WK
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padomuvt u onvimeol.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJb30BAaHHEM

dboTorpaduii).
2. OnbIThI 110 HAOIIOJECHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
Paznen 3. /IBu:keHne U B3auMo/1eliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpDHOE W HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh NP HEPABHOMEPHOM JBHKEHUHU. PacdeTr mytu u
BPEMEHU JABUKCHUS.
SlBnenue wuHepuuu. 3aKOH WHEpLUU. B3auMonencTBHE Ten Kak MpPUYHAHA
M3MEHEHUs CKOpPOCTM JBWXKEHUs Ten. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYN B €IUHULIEC
o0BbEMa BEIECTBA.
Cuila Kak xapakTepUCTHKa B3auMOJeWCTBUS Ted. Cuia ynpyrocTd U 3aKOH
I'yka. 3mepeHue cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUSA U CUJa
TsokecTH. Cita TSDKECTH Ha Ipyrux ruia”ertax. Bec rema. HeBecomocts. Cnoxkenue
CHUJI, HalPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoaeicTByromas cui. Cuna TpeHwUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUe B PUPOJIEC U TEXHUKE.
Hemoncmpayuu.
1. HaGmonenne MexaHU4ecKoro ABUKEHUS Tea.
2. H3mepenue CKOpoCTH MPSMOJIMHEMHOTO JIBUKCHUA.
3. HaOmronenue siBeHus HHEPIUH.
4. HabmroneHne n3MEeHEeHUsI CKOPOCTH ITPH B3aUMOICHCTBUH TE.
5. CpaBHEHHE MacCC MO B3aUMOAECHCTBUIO TEIL.
6. Cno>keHue cuJl, HalpaBJICHHBIX IO OJHOM MPAMOM.
Jlabopamopnwie padomut u onvimeol.
1. OmpexeneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJNBKECHHsI Opycka WM MapuKa To
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mIOTHOCTU TBEPAOTO Tena.

4. OmbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb PacTseHus (aedopMaliun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /[aBjieHne TBEPABIX TeJl, AKUIKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U yBeNWYeHUs JaBieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJieHUs rasa oT oObeMa, Temmeparypbl. [lepemada naBieHus
TBEPABIMU TEJIaMH, KUJIKOCTAMHU M Ta3zamu. 3akoH [lackans. ITneBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUJIKOCTH OT TIIyOMHBI. ['MapocTatuueckuii
napajokc. Coobmatromuecs: cocyasl. ['uapaBinueckie MEXaHU3MBI.

ATtMmocdepa 3emnn U arMocdepHoe aaBineHue. [IpUyuHBI CylecTBOBAHUS
Bo3nymrHOW oOonouku 3emum. Onwir Toppuuennu. M3mepenwne atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTo J1aBJICHHUS.

JleficTBHE *KUJKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TesO. BhITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.

o Uk w N e

N

3aBUCHUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenaya naBiaeHUS KUAKOCTHIO U TA30M.

Coobmiatoiuecs COCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBust aTMOCHEPHOTO AABICHUS.

3aBUCHUMOCTH BBITAJIKHUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miiaBaHus TeN: TJIaBaHUE WM TIOTPY>KEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIICHUS IJIOTHOCTEH Tejla M KUJIKOCTH.

Jlabopamopnvie padomsl u onvimol.

1.

WccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJie OT 00bEMa MOTPyKEHHOU B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOWMIEH  CHIIBL, JICMCTBYIOLIEHW HaA  TeEJoO,
MOTPYKEHHOE B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUJIBI, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOUICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMa MOTPYKCHHOU B
YKUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

KonctpyupoBanne apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKA U
ONPEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Padora 1 MOIIHOCTH. JHEpPrusi.

Mexanuudeckasi pabota. MOIITHOCTb.

[TpocTeie MexaHM3MBI: pbluar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBmiio
paBHOBecus poiuara. [[pumeHenue npaBpuiia paBHOBECH phluara K OJIOKY.



«3onoroe mpaBuwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas MW NOTEHUMANbHAS DHEPTHUS.
[IpeBparieHre 0JHOrO BUAa MEXaHUYECKOW IHEPTUU B APYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnsie pabomot u onvimol.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PAaBHOMEPHOM JIBM)KEHUHU TeJa

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBaHue ycii0BUM paBHOBECHS pblyara.

3. Hsmepenue KII/] HaKITOHHOM TIOCKOCTH.

4. H3yueHue 3aKOHA COXpPAHEHHSI MEXaHUYECKON SHEPTUH.

8 KUIACC

Pa3zneua 6. TensioBble ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOpPUHM CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

Mopgenun TBEpAOro, >KUAKOIO M Tra3000pa3HOr0 COCTOSIHMM BEILECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHME CBOMCTB ra3oB, >KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUH MOJICKYJISIPHO--KUHETUUYECKOW TEOPHH.
CmaumnBaHKe U KalMWUISIpHBIE SIBJICHHS. TeroBoe pacliupeHne U CoKaTHeE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHKCHUSA
gacTull. BHyTpennsisi »Heprusi. CrnocoObl W3MEHEHHUS BHYTPEHHEW OSHEpPruu:
Terionepeaava u COBEpUIEHUE paboTHI. Buapl TEIJIONEPEeIauHn:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JIYUYEHHE.

KomuuecTBo TEIUIOTEL. YaelbHaAs TEIIOEMKOCTh BEIECTBA. 1emIooOMeH U
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TeruioBoro OamnaHca. [lmaBnenwe wu
OTBEpPAECBAHHE KPUCTAJUIMYECKUX BEIIECTB. YIElIbHAsl TEIJIOTa IUIABJICHUSI.
[Tapoo6pazoBanue u kouaeHcarus. Mcnapenwe. Kumenue. YaenbHas TtemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxHocTts Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMI0TA CrOPAHUSL.

[Tpununer pabotel TeruioBbix apurareneit KIIJ TermoBoro nBuratens.
TerutoBble ABUTATENM U 3aLATA OKPYKAIOLIEH CPEIbI.

3aKOH COXPaHEHUS U TPEBPAILCHUS SHEPTUH B TEIMJIOBBIX MPOIIECCaX.

JHemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBHYKEHUSI.



v ok N

Habmronenue nuddysun.

HaGnronenue sBiieHnii CMauyuBaHUS U KAITUJUIAPHBIX SBJICHUM.
HaGroieHue TerioBoro pacupeHust Tedl.

M3MeHeHre naBlieHUs ra3a Mpu W3MEHEHWU 00bhEMa M HArpeBaHWUU WITU
OXJIAXKICHUH.

[TpaBwita u3MEpEeHUs TEMITEPATYPHI.

Buae! reronepenayn.

OxJakIeHre MPU COBEPIIICHUH PAOOTHI.

HarpeBanue rpu coBepiiieHuu pabOThl BHEITHUMU CHJIAMHU.

. CpaBHEHME TEIIIOEMKOCTEN Pa3IUYHbIX BEILIECTB.

. Habmoienue kumnenust.

. HabGnrogenue nocTostHecTBa TEMIEPATYPHI P TUIABJICHUU.
13.

Mojenu TEIUIOBBIX IBUTATEIICH.

Jlabopamopnwie padomuvt u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJIIPHOTO TIPUTSHKCHUS.
OMNBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJTK caxapa.
OnpITel MO0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPBIX TEI.

Ornpenenenye aaBiaeHUS BO3AyXa B OaJIJIOHE IIMPHUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3/yXa OT €Tr0
00bEéMa M HArpEeBaHUS W OXJIAKICHHS.

[TpoBepka rumoTe3sl IMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPhI.

HaGmronenne w3MeHEHHMsT BHYTPEHHEM DSHEPruu Tella B pPe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBiieHUs TEMIIO00OMEHA NMPU CMEIIMBAHUM XOJIOIHON U
ropst4er BOJIBL.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJAOM  MpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJITMHIAPOM.

OrnpeneneHue yieIbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue npoiecca ucrnapeHus.

OnpenesneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3TyXa.

OrnpeneneHue y1eIbHOM TEMIOTHI IJIaBJICHUS JIbA.

Paznen 7. JjekTpuyeckue 1 MArHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. JIBa pona aleKTpUYECKUX 3apsaoB. BzammoneilicTBhe
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTD  CHJIBI  B3aMMOJIEHCTBHS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEJIAMH).

OnekTpuyeckoe mnoiie. HampsykeHHOCTh anekTpudeckoro mnoss. IIpuHuumn
CYTNEPIIO3UILINU PJEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiaoB. DIIEMEHTAPHBIM AJIEKTPUUYECKUI 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JHMDJIEKTPUKH. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

ODJIEKTPUYECKU TOK. YCJIOBUSA CYHIECTBOBAHUSA DSJIEKTPUYECKOIO TOKAa.
HcTtouHnKr TMOCTOSTHHOTO TOKa. JIeHCTBUSA HSIIEKTPUYECKOrOo ToKa (TErioBoe,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuia Toka.  DNEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiIeHHE MPOBOJHMKA. YJEIBHOE CONPOTUBIIEHHE BellecTBa. 3akoH Oma
s ydactka nenu. [lociaegoBaTenbHOE W MApaUIEIbHOE  COEAMHEHUE
IIPOBOJTHUKOB.

PaGota W MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH Jxoyms—JIenma.
DNeKTpUYecKrue Uenu U NOTPEOUTENN INEKTpUUecKoi sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMOJEWCTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe none. MaraHuTHoe mnoje 3eMJIM U €r0 3HaY€HUE IS )KU3HHU Ha 3eMile.
OnbiT  Opcrena. MarHutHoe Tone  3JEKTpuueckoro Toka. I[IpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. J[eMICTBUE MAarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IIOCTOSHHOTO TOKa. VCHOJIb30BaHHWE BIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenne smekTpoMarnuTHOW MHAYKUUU. [IpaBuiio Jlenua.
DJIeKTpOreHepaTop. Crnioco6b1 MOTYYEHHUS ANEKTPUUYECKOU SHEPIUMu.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLUs TelL.
JIBa poJia 3IEKTPUUYECKHX 3apsIIOB U B3aUMOJECHCTBUE 3aPSAKEHHBIX TEJ.
Y CTpOUCTBO U IENCTBUE IEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAsI UHYKITHUS.
3aKOH COXPaHEHUS AIEKTPUUECKUX 3apSA0B.
[IpOBOIHUKH U TUIJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeWCTBHS 3JIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUM TOK B KUJIKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHue cuibl ToKa aMIepMeTpoM.
. I3MepeHue 2J1eKTpUIeCcKOro HaMpsHKeHHUS BOJTbTMETPOM.
. Peocrar 1 MarasuH cOIpOTUBIICHUM.
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. B3zanMoericTBre nOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS OJFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHrue MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTtHoe noJie Toka. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM.

DNEeKTPOIBUTATEIb OCTOSIHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHON MHIYKITUH.

OnbiTel Papajes.

3aBUCUMOCTh HAIpaBJICHUS MHAYKIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUS.

DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomuvt u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJAEHUIO JJICKTPU3ALMM Tel WHAYKIMEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanue [OEUCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOJHHUKU U
JTUAJICKTPUKHU.

COopka u mpoBepka paboThI AJIEKTPUIECKOM 1ETH TOCTOSTHHOTO TOKA.
N3MmepeHue u peryinupoBaHue CUIIbI TOKA.

N3Mmepenue u peryiupoBaHue HANPSKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKa, MAYLIETO YE€pPE3 PE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJAH TMOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBuiaa CIOXKEHHUS HANPSKEHUU TPU TOCJEA0BaTEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia AJisi CUJIBI TOKA TIPU MApAJJICIBHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne padoOThI AIEKTPUIECKOTO TOKA, UAYIIETO YePEe3 Pe3UCTOP.
OnpeneneHrie  MOIIHOCTH  JJIEKTPUYECKOTO  TOKA, BBIIEISIEMOW Ha
pe3ucTope.

WccnegoBanue 3aBUCMMOCTH CUJIbI TOKA, UIYIIETO YEpe3 JAMIIOUKY, OT
HalpsHKEHUS Ha HEW.

Onpenenenue K11/ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TOJS  TOCTOSHHBIX ~ MarHUTOB  TPU  UX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanne 1elCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CHJIBl TOKa WM HallpaBJICHUS TOKa B
KaTyIIKE.

18. MI3ydyeHue 1eiCTBUA MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzyuyeHue padoThl JJIEKTPOBUTATENSL.

20. 3mepenue KIIJ anexkTpoaBuraTebHOM YCTAHOBKH.

21. OOBITBl TIO HKCCIICIOBAHUIO SIBJICHUSI DBJIECKTPOMArHUTHOW WHIYKIHH:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHUS W HAINpPaBICHUS HWHIYKIMOHHOTO
TOKaA.

9 KJIACC

Pasznea 8. MexannyecKkue siBJIeHUSA.

Mexannueckoe JBHKeHHE. MarepuanbHass Touka. (CucremMa OTCYETA.
OTHOCUTENBHOCTh MEXAHWUYECKOTO JBWXEHHS. PaBHOMEpHOE NPSMOJHUHENHOE
newxkeHue. HepaBHomepHoe npsMonuHenHoe nBukeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOEe mpsMoinHeiiHOe jBukeHue. CB0oOOJHOE
naaeaue. OnbeITe | amuies.

PaBHOMEpHOE NBHXKEHHE 1O OKpYyX)HOCTH. Ilepuon u dacrota oOpaieHus.
JIuHeiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[IepBsiii 3ak0oH HproToHa. Bropoii 3akoH HeroTona. Tperuit 3akon HeroToHa.
[IpuHIMD CyTIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsl: cujla TPEHUS CKOJIbKEHUS, CHUIa
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIBuxenue mianeT BOkpyr CosHua. IlepBas kocMmuueckas CKOpPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIJICHHOW OChI0 BpamieHusi. MoOMeHT cuibl. L{eHTp TskecTu.

Nmnynee Tena. M3menenne umnyibca. UMnynbe cuiibl. 3aKOH COXpPaHEHUS
“MIyJbca. PeakTMBHOE IBUKEHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cun TSKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIMaNbHAS YHEPTUS Tela, TOIHATOTO Ha
MOBEPXHOCTHIO 3eMiM. [loTeHIIMabHAsA SHEPTUS CoKATOM NPy kuHbI. KnHeTnueckas
sHeprus. Teopema O KMHETHYECKON >HEPryMU. 3aKOH COXPAHEHUS MEXaHHYECKOH
JHEPIUH.

Hemoncmpayuu.

1. HabnroneHme MexaHMYeCKOTO JIBHXKEHUS TeJla OTHOCUTEIHHO PA3HBIX TEll

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

CpaBHeHHE ITyTEN U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUECTA.

N3mepenne CKOPOCTH U yCKOPEHUS IPSIMOIMHENHOTO IBUKEHUSI.
HccenenoBanue MPU3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

HabitoieHue nBrkeHus Teja o OKpy>KHOCTH.

Habmoienne MexaHMueCKUX SIBICHUHN, TPOUCXOISIINX B CUCTEME OTCUCTA
«Tenexxka» 1npu €€ PAaBHOMEPHOM M  YCKOPEHHOM  JIBUJKEHUU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MACChl Tejla U ACHCTBYIOLICH Ha HETO
CHJIBI.

Habmoienue paBeHCTBa CUJI TPHU B3aUMOACHCTBHUU Tell.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBHKEHUH.

[lepenaya nmnyJibca py B3auMOAEHCTBUH TEN.

[TpeoOpa3oBanus SHEPTUU PU B3aUMOICHCTBUU TE.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICVICTBUH.

CoxpaHeHne UMITyJIbCa IPHU a0COIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HabiroieHue peakTHBHOTO JIBM)KEHUSI.

CoxpaHeHHre MEXaHUYECKOM SHEPIHH IPU CBOOOITHOM a/IEHUH.
CoxpaHeHrne MEXaHMYECKOM YHEPTUM NPH JBHKEHUU TeJA MO IEUCTBUEM

IIPYKVHBI.

Jlabopamopnwie padomut u onvimeol.

1.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa M JaJdbHEHIIEr0o paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKU.

OnpeneneHue cpeaHell CKOPOCTH CKOJNBKEHHUS OpyCcKa WIIM JIBHOKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHre YCKOpPEHHUS Tejla TMPH PaBHOYCKOPEHHOM JBIKEHUU TI0
HAKJIOHHOM ITIOCKOCTH.

WccnenoBanune 3aBUCUMOCTA MYyTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHUHM Oe€3
HAaYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK psii HEUSTHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKECHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre k03P GUITMEHTA TPEHUS CKOJIEKEHUSI.

Omnpenenenne >KECTKOCTU TPY>KUHBI.

Omnpenenenre pabOThI CUITBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Telia
110 TOPU30HTAIEHON TIOBEPXHOCTH.



10. OmpeneneHne  pabOTHl CHIIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOIO U MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpAHEHUS SHEPTUU.

Pa3gen 9. Mexannueckue KoJie0aHus M BOJTHBIL.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKN KOJICOAHUMN: IEPUOL,
4acToTa, aMIUINTy1a. MaTeMaTUuecKuid U Npy>KUHHBIN MasTHUKU. [IpeBpaiieHue
SHEPTUH MPH KOJIeOATETbHOM JIBHXKCHHH.

3aryxaromue  KojeOaHus.  BbeiHykIeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbL. (CBoiicTBa MexaHMueckux BOJH. IIpogonbpHble U
[ONEpeYHble BOJHBI. J[IMHA BONHBI M CKOPOCTh €€ pacHpOCTPaHEHUS.
MexaHnuyeckue BOJIHBI B TBEPAOM TeJl€, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue xosie0aHui TEI MO AEUCTBUEM CUJIBI TSIKECTU U CUJIBI
YIPYTOCTH.

HabGnronenue kosebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGnronenue BoIHYKI€HHBIX KOJIEOAHUI U pE30HAaHCA.
PacnipocTpanenne npo10JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIETH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
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Jlabopamopnwie padomuvt u onvimeot.
1. OmpeneneHwe 4YacTOThl M TEpHOJa KoyJeOaHWUM  MaTeMaTH4YeCKOTO
MasITHUKA.
2. OmpeneneHue 4aCTOThI U IepUoia KoJaeOaHuil MPY>KMHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOaHUM MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnemoBanue 3aBUCMMOCTH MEPUO/Ia KOJICOAHUHN TIPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. [IpoBepka HE3aBUCUMOCTH TIepHOJa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITHI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  TiepuoAa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KCCTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJCHHUS.
Paznea 10. DaekTpoMarHuTHoE MoJjie U 3J1eKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE  TOJIe.  DJIEKTpOMarHuTHele  BOJHBI.  CBOMCTBa
AJeKTpOMarHuTHhIX BOJH. [llkama anexkTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBOWCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimol.

1. 3yueHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO

TenedoHa.
Pasnen 11. CBeToBbBI€C SABJICHUS.
JlyueBas MOJIEITb CBeETA. Hctounukn CBeETa. [IpssmonHeiHOE

pacrtpocTtpaHeHue ceera. 3atMeHus ConHua u JIynel. Otpaxkenue cBera. Ilmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH NpeNOMIICHHS cBeTa. llonHOe BHyTpeHHee
oTpakeHue cBeTa. VCrmoiapb30BaHME TIOJHOIO BHYTPEHHETO OTpPaXEHHUsS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xox mywet B smH3e. OnTuueckass cuctema (oroamnmapara,
MHUKpPOCKOIIa M Teneckona. [Jla3 Kak onrTuyeckas cucreMa. bim3opykocTe U
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnektp. Onbitel HetoToHa. CroxeHue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpamonnHETHOE PaCIPOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tomyuenune n3o00pakeHUH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnrTnueckuii CBETOBOJ.

Xox myueit B coOuparorieit JuH3e.

XoJ1 Tyder B pacCeUBAIOIIEH JIMH3E.

[Tonyyenue n3o00paxeHuil ¢ TOMOUIBIO JIUH3.

[Tpuntun nevictBus poToanmnapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopeab riaasza.
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11. Pa3noxenue 6€10ro cBeTa B CIIEKTD.

12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padomuvt u onvimeot.

1. HccnepoBanue 3aBUCMMOCTH yIJla OTPaKeHHUs] CBETOBOTO Jyya OT YIJia
NaJICHUSL.

2. M3yueHue XxapakTepuCTUK U300paKCHHS MMPEMETA B TIIIOCKOM 3epKalie.

3. HMccnenoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS] CBETOBOIO Jyda OT yTIJiia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.



4. TlomyueHue n300pak€eHU ¢ MOMOIIBIO COOUPAIOIICH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMpArOIeit
JIMH3HI.

6. OTBITHI 11O PA3JIOKEHUIO OEIIOTO CBETA B CIIEKT.

7. ONOBITHI IO BOCHPUSITHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUHU uepes
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KsanroBble iBJIeHNA.

OmnwiTel Pe3epdopaa u minanerapHass Mozenb aroma. Mojens atoma bopa.
Hcnyckanue u nornonieHue ceeta aromom. KBanThl. JInHeuaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- U ramma-u3iaydeHus. CTpoeHne aTOMHOTO
anpa. Hykmonnas Mogzens aroMHoro sapa. M3oromel.  PannoakTuBHBIE
npeBpauieHud. [leproa nomypacmajia aTOMHBIX SIIEDP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsAIOBOTO M MAacCOBOTO YHUCEIN.
DOHeprusi CBsA3M aTOMHBIX saep. CBs3b macchl U 3Hepruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sHeprun CotHIa U 3BE3/I.

SAnepnas sHepretvka. JIeHCTBHS paJUOAKTUBHBIX H3ITyYCHUI Ha JKHUBBIC
OpraHU3MBL.

Jemoncmpayuu.

1. CrnexTpbl U3JIy4eHUS U TOTJIOMICHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CnekTp BOAOpoAa.

4. HaOmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3UPYIOIINUX U3TYyUEHHI.

6. Perucrtpanus uzinydeHus: HpUPOJHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie padbomst u onvimeot.

1. HaGmronenue CruionHbIX U JIMHEHYAThIX CIEKTPOB U3ITyUYCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE IHEPTUU YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. U3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPUTEJIHbHO-0000IIAKO M MOYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOAYJIb MPEIHA3HAYEH /JI1 CUCTEMATU3aINH
U 0000IIeHUsT  TMPEAMETHOTO  COJAEpPKAHUST U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YYCHUH BCETO Kypca (DU3UKHU, a TAKXKE VISl TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY MO (Qu3uke isi 00ydaronmxcs,
BBIOpPABIIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy U3ydeHUU TAHHOTO MOIYJISA PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX OOECTIICUMBACTCS JOCTIKCHHUE MPEIMETHBIX U
METalpeAMETHBIX  TUIAHUPYEMBIX  PE3yJbTaToB  00ydeHus, GopMHUpyeTCs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEGHHE HAay4YHBIX METOJOB HMCCJIEI0OBaHUs



SABIICHUN TPUPOABI U TEXHUKH, OBJIAJCHHUE YMEHUSMHU OOBACHATH (U3UUYECKUE
SIBJICHUS, IPUMEHS [OJIyYCHHBIE 3HAHUs, pelaThb 3a4a4d, B TOM 4YHCIIE
KA4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOIO pasfesa peaau3yeTcs
32 CYCT TOro, 4TO OOy4YaroUIMeCs BBIMOJIHSIOT 3aJaHUsl, B KOTOPBIX WM
IIPEAJIaraeTCs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHUWA pACIIO3HABAaTh M HAYYHO OOBSCHATH
duznyeckue sIBJICHUS B OKPYXKAIOUIEH MPUPOE U TOBCETHEBHOM XKU3HMU;

UCITI0JIb30BaTh HAYYHBbIE METO/bl UCCIEIOBAaHUS (DU3NUECKUX SBIICHUM, B TOM
YyCIIe I POBEPKU TMIIOTE3 U MOJIYUYECHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJie€ BaXKHBIX JOCTHIKEHHA COBPEMEHHBIX
TEXHOJIOTUWA, HAITPUMED, MPAKTUYECKOTO MUCIIOJIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHHUs BCEX MU3BECTHBIX BHJIOB
JHEPIUMU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uKd Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAIpaBICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
PE3yJIbTAaTOB.

B pesynbrate n3yuenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y oOyuatomerocsi OyyT cqOpMUPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSI:

— MPOSIBJICHUE UHTEpPECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOM
(bu3nuecKol HayKu;

— IICHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNUCKHUX YUCHBIX--(DU3UKOB;

2) rpaAaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKHX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HaHHE BAXXHOCTU MOPAIBHO--3THUECKUX TMPUHLHUIIOB B JI€ATEIbHOCTH
YUYEHOT0;

3) 3cTeTHYECKOro BOCIIUTAHMSA:

— BOCIIPHUSITUE ICTETHYECKUX KadecTB (PM3MUECKOW HAayKHU: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MIO3HAHHUSA:

— OCO3HaHWE IIEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HMHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BaXKHEHIIEH COCTABISIOLIEH
KYJBTYPHI;

— pa3BUTHE HAYYHOU JIIOO03HATENBLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
JeSITeNIbHOCTH;

5) d¢opmupoBaHusi  KyJbTYpPbl 3A0POBbSI M  JIMOIMOHAJIBLHOIO
0J1aromnosry4yusi:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIPaBUI OE30MaCHOTO TIOBEACHUS Ha
TpaHCHOPTE, Ha JOPOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM OOOpPYAOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMUPOBAHHOCTh, HaBbIKa peQIeKCUM, MNPU3HAHHE CBOETO IIpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCTIMTAHMS:

— AaKTHMBHO€ YyYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ad (B pamMKaxX CEMbH,
o0pa3oBaTenbHON OpraHu3aIii, ropojaa, Kpasi) TEXHOJIOTHUECKOU U



COLIMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOIMIMX B TOM 4YHUCIE U (DU3HMUECKHUX
3HAHUM;

e — HHTEpPEC K MPAKTUYECKOMY U3yUEHHUIO MPOecCuil, CBA3aHHBIX C (DU3UKO;

e 7)3K0JIOTHYeCKOT0 BOCTIMTAHMA:

e — OpHUEHTAlMs HAa NMpUMEHEHUE (U3MYECKUX 3HAHWM IJIsl pelieHus 3ajay B
00JIaCTH OKpY’KaroIIel cpeapl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
pEIICHNUS;

e 8) amanTranum K M3MEHSIIOUIUMCH YCJOBHUSIM COUHMAJBLHOW M NMPHUPOAHOI
cpeabl:

e — TOTPEOHOCTH BO B3aUMOJECUCTBHM TNPH BBINOJHEHUU HCCIEAOBAaHUN U
MIPOEKTOB (PU3NYECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAKTHUECKYIO
JEeSTENIbHOCTb;

e — NOTPEOHOCTH B OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YKCII€ (DOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 001acTu
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTUS B MPUOOPETEHHUU HOBBIX (PUIUUECKUX
3HAHMH;

e — CTpPEMJICHUE aHAJIM3UPOBATh U BBISBIATH B3AUMOCBS3H MPUPObI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEHCTBUM C YYETOM BIIMSHHUS HAa OKPYXKAIOLIYIO Cpeany,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTte OCBOCHHMS TporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO
ob1iero oopazoBaHusi y ooyuaromierocs 0yayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TO3HABATCIIbHBIC YHUBEPCAIbHBIC YUeOHbBIE JEHCTBUSA,
KOMMYHUKATHUBHBIC  YHUBEpCaJIbHbIE  y4eOHBIE  JICUCTBUS,  PETYJSTHBHbBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTeqbHBIC YHMBEPCAJIbHBbIE Y4eOHbIE 1eiiCTBUS

Ba3oBble Jiornyeckue NeicTBUA:



BBISIBIIAITH W XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(s1BIICHUR);

yCTaHABJIMBATh CYIIECTBCHHBIA MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JIS
000OIICHHS U CPaBHEHHS,;

BBISBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TMPUYHHHO--CIICJCTBCHHBIC CBS3U TMPH HM3YYCHUH (PU3NICCKUX
SIBJICHWA W TPOIIECCOB, JIENIaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKJIIOYCHHH, BBIABUTATh THIIOTE3bI O B3aUMOCBSI3IX
(bU3UYEeCKUX BEIINYNH;

CaMOCTOSITeJIbHO BBIOMpAaTh CHOCOO pemieHus: ydeOHOW (u3nUecKou
3a1aun (CpaBHEHHME HECKOJbKMX BapHAHTOB pEIICHUs, BHIOOp Haubosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKIeE J1eHCTBUS:

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEILCKUN HHCTPYMEHT MMO3HAHMS,
IPOBOJUTH 10 CAMOCTOATEIBHO COCTaBICHHOMY IJIAHY OIIBIT, HECJIOKHBIHI
(U3MYECKUI HKCIIEPUMEHT, HEOOJIbIIOE HCCIEe0BaHUE (PUINYECKOTO
SIBTICHUS,

OLICHMBAaTh Ha NPUMEHUMOCTb U  JIOCTOBEPHOCTb HMH(OpMAIHIO,
MOJIyYEHHYIO B X0JI€ UCCIIETOBaHUS WM SKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
IIPOBEJCHHOIO HAOJIO/IEHUS, OIBITA, UCCIIEJOBAHMUS;

IPOrHO3UPOBAaTh  BO3MOXHOE JajibHEillee pa3BUTHE  (PUINUECKUX
MIPOIIECCOB, a TAKXKE BBIABUTATH MPEANOIOKEHNUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undpopmanmeii:

IPUMEHSATH Pa3IMYHbIE METO/bI, HHCTPYMEHTBI M 3aIIPOCHI IIPU MTOUCKE U
orOope MHPOPMALMK WM AAHHBIX C YYCTOM NPEIJIOKEHHOW y4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO
pa3IMYHBIX BUAOB U (OPM MpE/ICTABICHMUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAIbHYIO (GOpMy  IpeACTaBICHUS
uHpoOpMalMM U WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIIOKHBIMU
cXeMamu, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMmMyHMKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHA:

B XOJIe OOCYXKIeHHUs y4yeOHOro marepuaina, pe3yiabTaToB JaOOpaTOPHBIX
paboT 1 IPOEKTOB 3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMON TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIC Ha PEIICHHME 3aJa4d W TIOJICp)KaHUE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXKIEHUSA C CYXICHHUSAMH JAPYIMX YYaCTHUKOB
Juasora, oOHapyXKMBaTh pa3IMuMe U CXOACTBO MO3ULMIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOIMYHO MPEJCTABIATh PE3YIbTAThl BHIIIOJHEHHOTO (PU3HUYECKOTO OMIbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCIOJb30BAaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHAMBUAYAIbHONH pabOThl NpU pEHIeHHH KOHKPETHOH (u3nueckoi
poOIIEMBL;

IIPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEHCTBHUS
N0 €¢ JOCTM)KEHMIO: paclpeleisTb poJiM, OOCYXAaTh IpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh PabOThI, JOCTUras KaueCTBEHHOIO pe3yjbTaTa Mo
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOU JEHUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBHUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranmsamnus:

BBISIBIIATH MPOOJIEMBI B KU3HCHHBIX M YUYEOHBIX CUTYAIUSX, TPEOYIOIIHX
JUTSL petieHus] PU3NYeCcKux 3HAHUM;

OPHUEHTHUPOBATLCS B  PA3IUYHBIX TOAXO0JaX TPHHATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TPUHSATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIIIOH);

CaMOCTOSTEILHO COCTABJIAThH aJITOPUTM pelIeHUs (PU3NIECKON 3a1a9n WA
IUTaHAa WCCIICJIOBAHMUS C YYCTOM HMMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLHOHAIbHBIN HHTEJVICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYyallMy U MIPEAJIaraTh IUIaH €€ H3MEHEHMS,
OOBSACHATh NPUYMUHBI  JIOCTHOKEHUS  (HEJOCTHIXKEHHUS)  Ppe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETCHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJ BBINOJHEHUS
(GuU3MYECKOTO HUCCIEOBAaHMUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WM JUCKYCCHH
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



IpU3HaBaTh CBOC MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 UIH
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEIMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus B 7 Kjacce npeIMETHbIC PE3yJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHUS:  (U3MYECKME UM XUMUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, T'MIOTe3a, €IUHUIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BEUIECTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXAaHWYECKOE JIBHJKEHHE (pPaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHENHOE), TPACKTOPHS, PaBHOJACUCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IJJacTHYecKas),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (Aud@dy3us, TEIIOBOE IBMKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBIDKCHHE, WHEPIHS,
B3aMMO/ICHCTBUE TEJ, PAaBHOBECHUE TBEPJABIX TEI C 3aKPEIUICHHOW OCHIO
BpalleHus, Tepenaya JaBJICHUS TBEPIABIMH TEJIAMH, S>KUJIKOCTAMH H
razamu, arMochepHoe JaBJIeHHE, IUJJaBaHWE TeJll, IMPEeBpalllCHUs
MEXaHUYECKOW SHEPTUH) MO OINMCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHWE W3YyYEHHBIX (DU3UYCCKUX  SIBICHUH B
OKpYXaIollleM MHpEe, B TOM 4Yucie (PU3NUECKHE SIBICHUS B MPUPOJIE:
MPUMEPHI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHA B KHUBOW M HEKUBOU
npUpoje, ACHCTBHE CHIIBI TPEHHWS B TPUPOAEC M TEXHHUKE, BIUSHHC
aTMoc(epHOro AaBJEHUS Ha >KUBOM OpraHu3M, IJIaBaHUE PbIO, pblUaru B
TeJIe YeJIOBEKa, IPU ATOM MEPEBOAUTH MPAKTHYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHI;
ONMKCHIBATh M3YyUYCHHBIE CBOMCTBA TEN U (DU3UYECKUE SBJICHUS, UCTIOIB3YS
dbuznyeckre BeNIMYMHBI (Macca, O0OBEM, TUIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tella, CuJla TpPEeHHUs, JaBjeHHWe (TBEPJIOro Tela, KUIKOCTH, Trasa),
BBITAIKMBAIOIIAs] CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CHJbl, KOI((UIMEHT TOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMANIbHAS SHEPrus), MPH OINHMCAHUW IPABUIBHO
TPakTOBaTh  (U3MYECKHUH  CMBIC  HCIOJB3YEMBIX  BEIMYHMH, UX
0o0O3HaueHUs W CAVHUIBI (DU3UYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONIUE JTAHHYIO (PU3MUYECKYIO BEJIMYUHY C JPYTUMU BEJIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHUA M MPOLIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHMs cuil (BIOJIb OJTHOM mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUI0 paBHOBECHs pblyara (6J10Ka),
«30JI0TO€ TMPABWIO» MEXAHUKH, 3aKOH COXPAHECHHS MEXaHUYECKOU
OHEPruv, NpPHU OTOM JlaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa W
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKUE SBICHHS, IPOIECCH U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh TIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha 1—2 HM3ydeHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHbIC 3a7aud B 1-2 NEUCTBUA, UCIONB3YysS 3aKOHBI U
dbopMmyIibl, CBA3BIBAIONIINE (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHan3a
YCIIOBHS 33J]a4d 3alMChIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3HUECKHE
BEUYUHBI B (DOPMYINIBI U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOIMMBIE ISl PEIICHUs 3aJ]a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacrio3HaBaTh MpPOOJEMbl, KOTOpPHIE MOKHO pEIIUTh TMPU TMOMOIIU
(U3MYECKUX METOJIOB, B ONMCAHUH HCCIIEOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3iauyarb U HHTEPIPETUPOBATH
MOJIYYCHHBI pE3yJbTaT, HAXOAWTh OIIMOKM B XOJIe OIbITa, JeiaTh
BBIBOJIBI IO €T0 pe3yJbTaTaM;

MPOBOAUTL ONBITHI 1O HAOMIOACHUIO (PUBMYECKUX SBJICHUU WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BAHHS,
3aMKChIBATh X0/ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh TMPSIMBIE W3MEPEHHUSI PACCTOSIHUS, BPEMEHHM, MacChl Tela,
o0b€Ma, CHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMMCHIBATH TMOKa3aHHUs NPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOUM (DU3UYECKON BETUYUHBI OT
JIpPYyrol € HCHOJIb30BAHUEM TMPSAMBIX H3MEPEHUU (3aBUCUMOCTH IIyTH
PAaBHOMEPHO ABMXKYILIEroCsl Telda OT BPEMEHU ABMKEHHUS TeJa, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tejia, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CWJIbl TPEHHS OT ILJIOMIAJAN COIPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT Y/UTMHEHUS TPYXKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbeMa
NOTPY’KEHHOM YacTH Tejla U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJNa, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IJIaBaHus Tell, YCJIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4€OHOTO MCCIIEJIOBAHMS, COOMpATh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, cleAys NpeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysibTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE
IOpPEJIOKEHHBIX TAa0NMIl U IpadUKoOB, NENaTh BBIBOJABI IO peE3yJbTaTaM
UCCIIEIOBAHUS;

NPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYHH (IUIOTHOCTH
BEIIECTBA JKUIKOCTHM H TBEPAOrO Tela, CHJIa TPEHHUS CKOJIBKECHHUS,
NaBJI€HWE  BO3AyXd, BBITAJIKMBAWOIAs  CHUJA, JEHCTByloIlas Ha
HOTPYKEHHOE B JKUAKOCTb TENO, KOA(Q(UUUEHT IOJIE3HOIO JAEUCTBUSA
IPOCTBIX MEXaHHU3MOB), CIEAysS MPEIJIOKCHHON HWHCTPYKIUU: TIpU
BBIMIOJTHEHUH H3MEpPEHUN COOUpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

co0JII0/1aTh MpaBUila TEXHUKU O€30MacHOCTH IIpU padboTe ¢ 1a00paTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh NPUHLUIBI JEHCTBUS HPUOOPOB M TEXHUUYECKUX YCTPOWCTB:
BECHI, TEPMOMETP, AMHAMOMETp, COOOLIAIOIIMECS COCYAbl, OapoMerp,
phIYar, NOJBMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUNBI JACUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOH HAa HMX ONUCaHUs (B TOM YHCIE:
HNOJIIMIHUKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUM TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PM3UUECKUX SIBJICHUN U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HaXOAUTh  HWHPOPMALNMIO O  TMPUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TOBCEAHEBHOU
KU3HU Ui oOecrieueHus: 0e30MacHOCTH Mpu o0palieHnu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHs 370pPOBbsi U COOJIOACHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLlEel cpeie;

OCYUIECTBJISTh OTOOP HMCTOYHMKOB HHGopmanmu B HHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW ¥ TyTEM CpaBHEHHS Pa3IMYHBIX HWCTOYHUKOB BBIJCIATH
uHbOpMaIIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHNUN YYEOHBIX 3aJaHUI HAay4YHO--TIONYJISPHYIO
JaUTEepaTypy  (U3NYECKOTO  COJEp)KaHWs, CIPaBOYHBIE MaTEepPHAIIbI,
pecypcel cetu HTepHeT, BiaieTh MpUEMaMHi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HMCTOYHMKOB MH(pOpMAIIUK (PU3UUECKOTO COAEPIKAHUS, B TOM



yuciae MyOJWYHO AeNaTh KpaTKUe COOOIICHHS O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX UCCIENOBAHMM, TPU OSTOM TIPAMOTHO HCIOIB30BAThH
W3YYCHHBIM TMOHSATUWHBIM ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUE;

IpU BBIMOJHEHUU Y4YEOHBIX IMPOEKTOB W UCCIENOBAHUN pacHpeiessiTh
00s3aHHOCTH B TPYyNIl€ B COOTBETCTBUU C IOCTaBIECHHBIMHU 3aJadyaMu,
CICAUTh 32 BBINOJHEHUEM IUIaHA JEUCTBUM, AaJEKBAaTHO OICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEJBHOCTh  TPYIIIbI,  BBICTpAaUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIly 00yueHus B 8 kiiacce mpeIMeTHbIC PE3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MCIMOJIB30BaTh MOHITUA: MAacCa U Pa3MeEpPbl MOJIEKYJI, TEMJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTALINYECKHUE U
aMmopdHble TeNla, HACHILICEHHBIA M HEHACHIECHHBIA Map, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI DHEPrus, TEIUIOBOM JBUIATEIb,
AJIEMEHTAPHBIA SJEKTPUUCCKUHN 3apsil, SJIEKTPUUECKOE T0JI€, MPOBOIHUKHU
Y IUDJICKTPUKU, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIJIOBOE pACIIUPEHHUE U CXKaTue, Terionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAYMBAHHE, KANWJUISIPHBIC SBJICHHS, UCIIAPEHUE,
KOHJICHCAIUs, IUIaBJCHUE, KpUCTALIM3aIus (OTBepACcBaHME), KHIIEHUE,
Terjonepeaaya (TEenI0nmpOBOHOCTb, KOHBEKIIUSI, U3JTyUYCHUE),
AIEKTPU3ALMUA TEJ, B3aUMOACHUCTBUE 3apSAI0B, JIEUCTBUS IJIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMBIKaHHUE, B3aMMOJCHCTBUE MATrHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsS Ha MMPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHS)
[0 OINKWCAaHWUIO MX XapaKTepHBIX CBOWCTB KW HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (UBUYECKUX  SBJICHUU B
OKpY)KaIOIIeM MHUpPE, B TOM 4YHCIe (PU3MYECKUE SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KalWJUISIPHBIC SIBIICHUS B TPHUPOJE,
KpUCTaJUIbl B Tipupoie, wusnydeHue CojiHIla, 3aMep3aHue BOJOCMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUIECKUE
SABJICHUSI B aTMoc(depe, DJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emii, JApeld MOIIOCOB, POJIb MAarHUTHOTO TMOJS JUIS JKU3HM Ha
3emiie, MOJSIPHOE CUSTHUE, IIPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33/1a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIC CBOWCTBA (MpU3HAKU) (DUIUIECKUX
SIBJICHU;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN W (DU3UYECKUE SBJICHUS, UCTIOIB3YS
dbu3nyecKkre BEIIMUUHBI (TeMrepaTypa, BHYTPEHHSSI YHEPTHUS, KOJIUYECTBO
TEIJIOTHI, YAEIbHAS TEINIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa



IUTaBJICHUS, yIedbHas TEIUIoTa NapooOpa3oBaHMs, YAENbHAas TEIJIoTa
CropaHusi TOIUIMBA, KO3(POPUIMEHT TOJIE3HOTO JACUCTBUS TEIUIOBOM
MAallliHbl, OTHOCUTEJbHASl BIIAXKHOCTh BO3/yXa, JJEKTPUUECKUN 3aps,
CuJa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COMPOTUBIICHHE MPOBOJHUKA,
yAEIbHOE  CONPOTUBIIEHHWE  BemiecTBa, paboTa W MOLIHOCTb
AIIEKTPUYECKOr0  TOKa), IMpPU ONUCAHWU MPABWIBHO  TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U E€AMHUIIBI
bu3MUeCKUX BEIUYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
¢u3MYeCKyl0 BENWYUHY C JAPYTUMU BEIMYWHAMH, CTPOUTH TpaQuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHUE SBJICHHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKONH TEOpUU
CTPOEHUsI BEIIECTBA, NPHUHIIMI CYNEPIO3ULIHUHA MOoJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH Oma JUisl y4acTKa IenH, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHUsT DSHEPruu, NpU ITOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATh €r0 MAaTEMaTUYECKOE
BBIPAKCHHE;

OOBSACHATH (PU3MUECKHE NPOLECCHl U CBOMCTBAa TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUid MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIISITH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JTOTHYECKUX
1aroB C omopol Ha 1—2 HW3yYEHHBIX CBOWCTBA (PUBUUYECKHUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelIaTh pacye€THhIE 3ajJaud B 2—3 JCUCTBUA, HCIMOJb3YyS 3aKOHBI U
dbopmyIbl, CBA3bIBAONIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a
YCJIOBHUSI 3a/1aud 3alUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEIOCTATOK
JAHHBIX JUJI1  PEIICHWs 3a/ladyd, BHIOMpPATh 3aKOHBI U (POpMYyIIbI,
HEOOXOAMMBbIE JUIsl €€ pEeILIEHHUs, MPOBOJIUTH pacyeTbl W CPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOJeMbl, KOTOpPHIE MOXHO pPEIIUTh MPU MHOMOIIU
($uU3NYECKUX METOAOB, HCIOJb3ysl ONKUCAHUE HCCIEAOBAHUSA, BBIIEIAThH
IIPOBEPAEMOE  MPEANOJIOKEHHE, OLEHUBAaTh IPABUIBHOCTh MOPSAIAKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUH  WIH
(bU3MYEeCKUX CBOMCTB TN (KaWJUTSIPHBIE SBIICHUS, 3aBUCUMOCTD JTaBJICHHUSI
BO3/yXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTU MPOLECca OCTHIBAHUS U
HarpeBaHusl MpU M3IYYCHUU OT I[BETa U3JIydarome (moromaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUsS BOJABI OT TEMIEPATYpPbl KUAKOCTH U
IJIOIWAAM €€ TMOBEPXHOCTH, DJJEKTpU3alMs Tel U B3aUMOJEHUCTBHE
ANEKTPUUYECKUX 3aPSAI0B, B3aUMOAECHCTBUE MOCTOSIHHBIX MArHUTOB,



BU3yallM3alisi MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHWTOB, JEHCTBHS
MarHMUTHOTO TIOJISi HAa TPOBOJHUK C TOKOM, CBOWCTBa AJICKTPOMArHUTA,
CBOMCTBA DJIEKTPOJBHUTATENII TIOCTOSIHHOTO TOKa):  (OpMYIHUPOBATH
IpoBepsieMbIC MPEATIOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKCHHOTO
00Opy0BaHUS, OMMUCHIBATH XO]1 OTIBITA U (DOPMYIUPOBATH BHIBOIHI,
BBITIOJIHATh ~ TPSIMBIC ~ M3MEPEHUS  TEeMIIepaTypbl, OTHOCHUTEIHHOM
BIQXHOCTH BO3/AyXa, CHJIBI TOKAa, HAMNPSIKCHUS C HCIOJIh30BAaHUEM
AHAJIOTOBBIX TPHOOPOB M JATYMKOB (PU3NUYCCKUX BEINYHH, CPAaBHUBATH
PE3YNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHOHN MOTPEITHOCTH;
IIPOBOIUTH MCCIIEJIOBAHNE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIHUMUHBI OT
JIpyrol ¢ WCIOJb30BaHUEM TMPSMBIX  HU3MEpPEHUH  (3aBUCHMOCTH
COTPOTHUBJICHUS TPOBOJHUWKA OT €r0 JJIWHBI, IUIOMIAJH IOMEPEIHOTO
CCUCHHS U YICITHHOTO COTIPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CHUJIBI TOKA,
UAYINIEro 4Yepe3 TMPOBOJHWK, OT HANPSDKCHHWS Ha  MPOBOJIHHKE,
UCCJIEIOBAHUE TOCIIEIOBATEIPHOTO W MapaJyIeIbHOTO  COEIMHEHUM
MIPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpaTh YCTAaHOBKY H
BEITIOJTHATh WM3MEPEHHS, CIeAys TPeIIOKEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTaThl TOJYYCHHOW 3aBHCUMOCTH B BHUAC TaOIUI] W TPaduKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HU3MEPEeHHS (U3MUECKUX BeNIUYUH (yIeabHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIIEHWE MPOBOJHUKA, paboTa W
MOIITHOCTh JJICKTPUUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHUsS, COOMpPAThH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CICAys MPEIIOKCHHOW WHCTPYKIUHU, H
BBIYHCIIATH 3HAUCHUE BEIIMYNHEI;

COOJII0O/IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIB  JEUCTBUS M3YYCHHBIX TNPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMUCaHUSA (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JJOMOB, TUTPOMETp, TapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKON DHEPIHH, 3JICKTPOOCBETUTEIHHBIC
puOOPHI, HarpeBaTEIbHBIC IEKTPOIPUOOPHI (TPUMEPHI), IEKTPUUECKHE
MPEIOXPAHUTEITH, FTICKTPOMATHUT, JIEKTPOIBUTATEh MMOCTOSIHHOTO TOKA),
UCITOJIB3YsI 3HAHUS O CBOMCTBaX (DM3WYCCKUX SBIICHHA W HEOOXOIUMBIC
bu3nIecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPONCTBA W HU3MEPUTETHHBIC
npubOpel MO CXEeMaM U CXEMaTHYHBIM pPHUCYHKaM  (JKHUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JABUTATEIh BHYTPEHHETO
CTOpaHwusi, JIEKTPOCKOII, pEOCTaT), COCTABIATh CXEMBI AICKTPHUCCKUX



1ernei ¢ Mmocie0BaTeIbHBIM M TapalJICIbHBIM COSTUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
NPUBOAUTh  MPUMEPHl  (HAaXOAWTh HWHPOPMANHMIO O  MPUMEPax)
MPAKTUYECKOTO HWCIOIb30BaHMs (DU3UYECKUX 3HAHWA B IOBCEIHEBHOU
JKU3HU 711 oOecrieueHus] OE301aCHOCTH IIPU OOpallleHUH ¢ MpuodopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHUS 3JI0pOBbS U COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIICCTBJIATh TMOWUCK WHMOpMAIMU  (PU3NIECKOTO COAEpKaHHS B
NuTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH W MYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIETATH  MH(MOpMaIuioo, KoTopas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOM;
WCITOJIB30BATh TIPH BHITIOJIHCHUH YYE€OHBIX 3aJIaHUHA HAYYIHO--TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO COACpPIKAHWSA, CIPABOYHBIE MaTEpHAIbI,
pecypchl cetu HTepHET, BiIaJeTh MPpUEMaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBCHHBIC NMUCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIICHWS,
0000mass uHOpMAIMIO W3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHMWsi, B TOM YHCIEe MYyOJUYHO TPEACTABISATh PE3yIbTaThl
MIPOCKTHOW WJIM HMCCIICIOBATEIBCKON ACATEIBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUWHBIA ammapaT Kypca (U3HKW,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHITIOJIHEHUHM YYEOHBIX MPOCKTOB W HCCICAOBAHUMN (U3UUECKUX
MPOIIECCOB paclpenesisaTh OOsI3aHHOCTH B TPYyNIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3aJa9aMH, CJICAUTH 32 BBHIITOJTHCHHEM TUTaHA JIEHCTBHHA H
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKIJIAJ B
NeSATEeILHOCTh TPYIIbI, BRICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koHIly 00yueHus B 9 Kj1acce nIpeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTEMa OTCUCTa, MaTepuajbHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAHHYECKOTO IBIKEHUS, AehOopMaIivs
(ympyrasi, miacTuueckas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U TIEPETPYy3KH, IIEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPJOTO TeJla, paBHOBECHE, MEXaHUUECKHE KOJICOaHUS U
BOJIHBI, 3BYK, HWH(Pa3BYK U YJIbTPa3BYK, OJEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUS U TOTJIONMIEHUs, aibda-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFICPHAst SHEPTETHKA,



pasznuyarh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHENHOE
JBIKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE ABUKEHUE, CBOOOJIHOE
najieHue TeJ, paBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEaKTUBHOE NBIKEHHE, KojeOaTelbHOEe JBIKEHUE (3aTyXalollue U
BBIHYKJICHHBIE KOJEOAaHMsI), PE30HAHC, BOJIHOBOE JIBHXKEHHE, OTPaKCHHE
3ByKa, MPSAMOJMHEMHOE PpACIPOCTPAHEHHUE, OTPAKEHUE U NIPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0kKEHUE OEI0ro cCBETa B
CHEKTp M CIOXKEHHME CIEKTPaJbHBIX IIBETOB, JHUCIEPCHUsl CBETa,
€CTECTBEHHAs1 PaJUOAKTUBHOCTh, BO3ZHUKHOBEHHUE JIMHENYATOIrO CIEKTpa
U3ITyYEHHs]) TI0 OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacrio3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUH B
OKpyXaromeM Mupe (B ToM uucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, ABIKEHUE M1aHeT COMHEYHON CHCTEMBI, pEaKTUBHOE
JBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHaMH, 3XO0, IBETa TeT,
ONTUYECKHUE SIBJICHUS B IMPUPOJIE, OMOJOTMYECKOE IEHCTBHE BUAMMOTIO,
yIbTPaUOJIECTOBOTO W PEHTTEHOBCKOTO HU3JIYYEHUM, €CTECTBEHHBIN
PaIOAaKTUBHBIN (DOH, KOCMHUYECKHE JIy4YH, PaJMOAKTUBHOE H3ITydCHUE
NPUPOJHBIX MHUHEpAJOB, JACHCTBHE pAJHOAKTUBHBIX M3IIyYCHUH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOJAUTh MPAKTUYECKYIO 3a]adyy B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBJICHU;

ONKCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3WYECKUE SIBICHUS, UCTIONb3YS
dbu3nYecKkue BEIMYMHBI (CPelHsSsi M MrHOBEHHAsh CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM [IB>KEHUU, YCKOPEHHE, MEpeMEUIEHuEe, MyTh, YIJOoBas
CKOPOCTb, CHJIa TPEHHUSA, CHJIa YIPYrOCTH, CUJa TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC Tela, HWMIIYJIbC Te€Ja, HWMILYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIINHOCTh, TMOTCHIMAJIbHAS DHEPTHsl Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPrUsl CHKATOU
NPYKUHBI, KUHETUYECKasi HHEPrus, MOJHAasl MEXaHWYEeCKas DSHEprus,
NEepPHOJl U YacToTa KoJeOaHUil, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEJIOMIICHUS CPelibl), IPU ONMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOIB3YEMbIX BEJIUYHH,
00O3HaueHUs W EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUUHY C JIPYTMMHU BEIUYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYNH;
XapaKTEepPU30BaTh CBOMCTBA Tel, (U3MUECKUE SIBICHUS H MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUS IHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIUI CYNEepPHO3UIUN CHJI, TPUHLUI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MACCOBOTO YHUCEI
IpU AJEPHBIX pEeaKUUsX, IMPU 3TOM JaBaTh CIIOBECHYIO (DPOPMYIMPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHHUE;

OOBSCHATh (PU3UYECKHE TPOIECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYalluid MPAaKTUKO-OPUEHTUPOBAHHOIO XapPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBS3M, CTPOUTh OOBSICHEHHME U3 2-3
JOTMYECKHX I1IaroB ¢ ONOPOH Ha 2—-3 M3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacucTHhe 3adaud (omMparonMecs Ha cucremMy w3 2-3
yYpaBHEHUI), UCHOJB3Ysl 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCJIOBMs 3a/ladydl 3alKChbiBaTh KPaTKOE
YCIIOBHUE, BBIABIATH HEAOCTAIOUINE WM M30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOUMBIE JJI PELICHUSs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAJTUCTUYHOCTh TOJYYEHHOIO 3HAayeHUs (PU3HUECKOU
BEJIMYMHBI;

pacrno3HaBaThb HPOOJEMBI, KOTOpPbIE MOXHO pEHIMTh IPU MOMOUIU
(U3NYECKUX METO/AOB, HUCIOJb3Ysl ONKUCAHUE HCCIEAOBAHUSA, BBIIEIATH
IIPOBEPAEMOE  IPEANOJIOKEHHE, OLECHUBAaTh IPAaBUIBHOCTh IOPSAIKA
NPOBEICHUS]  UCCIEAOBAaHMS, JENaThb BBIBOAbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUI U OIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (U3MYECKUX SIBICHUUH WIH
¢usznyeckux CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPTUM, 3aBUCUMOCTb IEpHoJa KOJI€OaHUM MNPYKUHHOTO
MasTHUKA OT MaccChl Ipy3a U >KECTKOCTH MPYKUHbl U HE3aBUCUMOCTbH OT
aMILUTUTYAbl MAJIBIX KOJIeOaHUM, PSMOJIMHENHOE pacIPOCTPAHEHHUE CBETA,
pa3ioxeHue Oeoro cBeTa B CHEKTpP, U3yUYEHHUE CBOWCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HM300pakeHUsl MpeaMmeTa B coOuparomien
JUH3€, HAOMIOJEHUE CIUIONIHBIX M JIMHEWYaTbIX CHEKTPOB H3IIy4YECHHUS):
CaMOCTOATENbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyZOBaHUsl, ONHCHIBATH XOJA  OMNbITA UM  €ro  pe3yJbTarThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAMMOCTU CEPUI0 MPAMBIX MU3MEPEHUH, Onpenensis
CpeqHee 3HayeHHE U3MepsieMOM BeMU4YMHbI ((OKYCHOE pacCTOsSHHUE
coOuparoieli JMH3bI), OOOCHOBBIBATH BBIOOP croco0a HW3MEpeHus
(M3MepUTENHHOTO TPUOOpa);

OPOBOANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3UUECKHX BEIUYUH C
UCITIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTH IIYyTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JBIKEHHWM O€3 HadaJbHOW CKOpPOCTH, MEpHoja
KoJe0aHUN MaTeMaTU4eCKOro MasTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHs CBETa OT YIVIa MaJeHHUs M YIJla MPEJIOMIIEHUS OT yIJa
NaJicHUs): IUIAHUPOBAaTh MCCIEAOBAHHUE, CAMOCTOATEIBHO COOMpPATH
YCTaHOBKY, (PHUKCHUPOBAaTh pe3yibTaThl MOJYYCHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAEC TAOMUIl U TrpaduKOB, JENaTh BBIBOABI 11O
pe3yJibTaTaM HCCIIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUA (PU3UUECKMX BEIUYMH (CperHss
CKOpPOCTb M YCKOPEHHE Tejla TIpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOTO TAACHUS, >KECTKOCTh MPY>KUHBI, KOIPPUIUCHT
TPEHUSI CKOJILKECHHS, MeXaHWdeckas padoTa M MOIIHOCTh, YacToTa H
nepuoa KojdeOaHWi MaTEeMaTHYeCKOrO0 U TMPYKUHHOTO MAasTHHKOB,
onTUYeckass Ccwia coOuparoumiel JUH3bl, pPaJAHOAaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHMsI, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY HU
BBITIOJHATh M3MEPEHUs, CIeaysl MPEAIOKEHHON WHCTPYKLWHU, BBIYUCIATH
3HaYCHHE BEIMYMHBI U aHAJIM3UPOBATH TOJTYYCHHBIC PE3YNIBTAThI C yUYECTOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

cOOJII0/1aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ J1adopaTopHbIM
o0opyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TMPH3HAKA W3YYCHHBIX (DHU3MUECKUX MOJEICH:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUYEUHBIH HCTOYHHUK
CBETa, Jyd4, TOHKas JHMH3a, IUJIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPUHUUIBl  JCHCTBUS  M3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOW HA WX OMUCaHUS (B TOM 4YHCIE:
CIHUIOMETP, NATYUKH TOJIOKCHUS, PACCTOSHUS W YCKOPEHHs, pakera,
9XOJIOT, OYKH, TMepHucKom, (oToanmapar, ONTUYECKUE CBETOBOJDI,
CHEKTPOCKON, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUM U  HeoOXoaumble (HU3nYecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOIIECCOB
OpU pelIeHUHd Y4eOHO--IPAKTHUUECKHUX 3a7ad, ONTHUYECKHUE CXEMbl Jis
MOCTPOEHHUS N300paKeHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HH(DOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3UYECKUX 3HAHWA B TMOBCEIHEBHOMN
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIleHuu ¢ mpubopaMu u
TEXHUYECKUMHU yCTPOMCTBAMM, COXpPAHEHHs 370pPOBbsi M COOJIONEHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpejie;



OCYIIECTBJIATh TMOUCK WHMOpPMAIUU  (PU3NIECKOTO COAEp)KaHHS B
HHuTepHeTe, caMOCTOATENBHO (POPMYIHpPYsI MOUCKOBBIM 3alpoC, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOITYYEHHONM MH(POpPMAIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NP BBINOJIHEHUN YYEOHBIX 33JaHUI Hay4yHO--TIOMYJISPHYIO
JUTEpaTypy (PU3NYECKOTO COJEp)KaHus, CIpPaBOYHBIE MaTepHalIbl,
pecypcbl cetu HTepHET, BIaJeTh NpUeMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIEC NMUCBMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE
UHpOpPMAIlMU U3 HECKOJIBKMX MCTOYHUKOB (PU3NYECKOTO COJEpKaHus,
nyOJMYHO MPEICTABISATh PE3YJIbTaThl MPOSKTHOM MM UCCIEN0BATENBCKON
NEeATEIbHOCTH, MpU 3TOM TIPaMOTHO  MCIOJIb30BaTh  M3YUYEHHBIN
NOHATUUHBIM anmapar HM3y4aemMoro pasjaeiia (QU3UKM U CONPOBOXKAATH
BBICTYIUICHHE TMpE3EeHTaluell ¢ y4eToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE

Ne Jara nu@pposbIe

Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTebHbIE

padoThbI padoTsbI
pecypchbl

®u3uka — HayKa 0 IpUpoJIE. 1

SIBneHust npupoabl

DuU3NYECKUE SIBICHUS 1

dusnyuecKre BETUINHBI U UX |

U3MepeHue

VYpok-uccnenosanue "N3mepenue

TEeMIIEpPaTypbl IPU NOMOIIH 1 |

KHUJKOCTHOTO TEPMOMETPA U AaTUUKA

TemnepaTypbl"”

Metoabl Hay4YHOTO MTO3HAHMUSL.

Onucanue GU3NIECKUX SBICHUH C 1 bubmiorexa [OK

N https://m.edsoo.ru/ff09f72a

IIOMOLIBIO MOJIENIEN

VYpok-uccnenosanue "lIposepka

TUIIOTE3bI: JAIBHOCTD MOJICTa IapuKa, | |

MYIEHHOTO TOPU30HTAIBHO, TEM

00J1b111e, UeM OoJIblIIE BHICOTA ITycKa"

CrpoeHnne BemecTBa. ONbIThI

p ’ bu6mmoreka [JOK
JTIOKA3bIBAIOIIUE JTUCKPETHOE 1

CTPOCHUC BCIUICCTBA

https://m.edsoo.ru/ff09fe0a

JIBr>KeHue 4acTuIl BEIIeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e




ArperaTHbl€ COCTOSIHUS BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHHM
BoJibI. O000IIIEHHE 110 pa3AeITy

bu6mmoreka [IOK

10 «IIepBoHauanbHbBIEC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA
VYpoxk-uccienoBanue «OMbITHI 110
11 HaOJIF0JICHUIO TETUIOBOT'O PACIITUPECHUS
ra3oB»
MexaHn4eckoe JBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorexa [TOK
J—— https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 CropocTs. Eaunust ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu v BpeMeHHU JBUKECHUS bubmmorexa [HOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca— mepa bubnuoreka [IOK
WHEPTHOCTH TEJN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTE BemecTBa. Pacder macchl bubmuoreka [IOK
1 00beMa Teja 1o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 J'Ia60paT0pHa;? pabota «Onpenenenue
MIJIOTHOCTH TBEPOTO TEJay»
13 Pemenue 3ama4d mo reme "I1I1OTHOCTE bu6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia kak XapakTepuCTUKa
19 B3aumMoiecTBus Te. Crra
ynpyrocty. 3akoH ['yka
20 JlaGopatopHnas padota «3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmanun) Npy>KUHBI OT
MPUJIOKEHHON CHJIBI»

21 SIBnenne tarorenus. Cuia TSOKECTH
CBs3b MEXKY CUJION TSKECTH U
. bu6mmoreka [IOK
22 maccoi Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna TKeCTH

23 Cuiia TsKeCTH Ha APYTHX IJIaHeTaX. bubmmoreka [JOK
Pu3nyecKue XapaKTEPUCTUKU IIAHET https://m.edsoo.ru/ff0a1502

bubmnoreka [IOK

24 H3mepenne cun. JluaamomMe

P A P https://m.edsoo.ru/ff0al8cc
bubmuoreka LIOK

25 Bec Tena. HeBecoMocThb s

https://m.edsoo.ru/ff0al778
CrnosxeHue ABYyX CUJI, HAIIPaBJIEHHBIX
. . bu6mmorexa [JOK

26 10 OJTHOM TIPSIMOM.

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

7 Pemenue 3amau mo teme
"PaBHOgelcTBYrOIIAs cui'

73 Cuna TpeHus u e€ BUbl. TpeHue B bubmuoreka [IOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas padota «3yuenue
3aBUCHUMOCTH CHUJIBI TPEHUS

29 CKOJILKEHHUS OT CHJIBI JaBJICHUS U bubnmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITIUXCS
ITOBEPXHOCTEN»

30 Pemenue 3ana4 Ha onpeieneHue
PaBHOJECUCTBYIOIIEH CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6mmorexa [IOK

tenay, «[ padudeckoe nzoodpaxkenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbly, «PaBHOICHCTBYIOMIAS
CHII»

KonTponbHas paboTa 11o Temam:
«MexaHn4decKkoe IBIKeHuey, «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«"paduueckoe n300paxeHue CU,
«Cunb»

3 Hasnenne. CriocoObl yMEHBIICHUS U bubnuorexa LIOK
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHune raza. 3aBUCHMOCTD

\ bubmuoreka [IOK
34 JIaBJICHUS Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua gaBiaeHHUS TBEPABIMU
35 Tenpal\fu xci KOCTSIMH U faiaMH bubmorexa HOK
» A ) https://m.edsoo.ru/ff0a25b0
3axon Ilackans

36 JlaBiieHnE B KUJKOCTH U rase, bubnnoreka [IOK
BBI3BAHHOC JCHCTBUEM CHIIBI TSHKSCTH https://m.edsoo.ru/ff0a2718
Pemenue 3amau mo reme «/laBnenue B bu6mmoreka [JOK

37
’KUJIKOCTH U ra3e. 3akoH Ilackansay https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coobmarommecs cocyas! https://m.edsoo.ru/ff0a2970

39 I'mapaBnuyeckuii mpecc bubmorexa [TOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [TopiiaeBoit
JKUJIKOCTHBIA HACOC

41 ATtmochepa 3eMITu U TPUIHMHBI €€ bubnuorexa LIOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2bSa

42 Bec Bo3ayxa. AtmocdepHoe bubnnorexa LIOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne arMochepHOTro JaBICHUSI.

bu6mmoreka [IOK

= Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpPHOTo
44 JABJICHUS OT BHICOTHI HAJI YPOBHEM bubmmorexa TOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-aneponna. AtmochepHoe bubmuoreka [IOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1a4 o teme "
AtmocdepHoe naBineHue"
JleificTBHE )KUIKOCTH U ra3a Ha
47 IIOTPY>KEHHOE B HUX TEIO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
Jlaboparopnas paborta «OnpeneneHue
43 BBITAJIKUBAIOIICH CUIIBL, bubmnoreka [IOK
JICHCTBYIOLIEH Ha TEJIO0, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)
JlabopaTopHas paboTa o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubmmoreka [IOK
Tesa B BOZE OT 00beMa MOrPyKEeHHON https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla)
bu6mmoreka [IOK
S0 lnapare en https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KoHcTpynpoBanue apeoMeTpa Uiu
KOHCTPYMPOBAHUE JIOJIKU U
onpeereHue €€ rpy30MnoaAbEMHOCTH"
52 Pemenue 3amgau no remam: «llnaBanue bubmuoreka [IOK




cynoB. Bo3ayxomiaBanuey,
«/laBiieHHE TBEPIBIX TEIL, JKUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota 1o teme

53 «/laBreHue TBEPIBIX TEI, )KUIKOCTEH
Y Ta30B»
bu6mmoreka [IOK
> Mexatirieckas padora https:/m.edsoo.ru/ff0a3f82
Bbubmoreka [JOK

3 MotHoCTs. EAUHHIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuer

56 MOIITHOCTH, pa3BUBAEMOU MPH 1
noabEME 10 JecTHuUIEe"

IIpocteie MexaHnU3MBI. Ppryar.

37 PaBHOBecue cuit Ha peryare
Prruaru B Texnuke, ObITY U IPUPOJIE.

58 Jlaboparopuas pabora 0.5 bubmmoreka [JOK
«HMccrenoBanue ycioBUl paBHOBECUS https://m.edsoo.ru/ff0a478e
phIyara
Pemenue 3a1a4 o Teme «Y ciioBust bubmuoreka [IOK

59
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro neictaus

60 Mexanusma. Jlaboparopnas pabota 0.5
«H3mepenne KIIJI HaknoHHON
TIJIOCKOCTHY

61 Pemenue 3ama4d no teme "PaboTa, bu6mmoreka [JOK
mMotutHoctb, KIT/" https://m.edsoo.ru/ff0ad4c48

62 Mexanudeckas SJHEpPrusl. bubnmnoreka [IOK




Kunernueckas u noTeHuHaIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUH

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

64

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIIEpPUMEHTAIILHOE ONPECICHUE
M3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaThIBAaHUM TeJIa 110 HAaKJIOHHOM
IIockocTu"

65

KontposbHas pabora mmo reme
«PaboTa 1 MOIIHOCTh. DHEPTUs»

66

PesepBHylit ypok. Pabora ¢ Tekctamu
1o Teme "MexaHnueckoe JBuKeHHe"

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

67

Pesepubiii ypok. Pabora ¢ Tekctamu
1o teme "JlaBiieHre TBEPBIX TEI,
JKUOKOCTEN U ra3oB"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora ¢ Tekctamu
o reMe "PaboTa. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO HACOB I10
[NPOIT'PAMME

68

12




8 KVIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Jara uudpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUH U UX ONBITHBIC 1 Brbmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOJITBEPAKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpIOTO, KUIKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO M Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH
5 Kpucrannuueckue u amopdHsble Tena 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CMaumnBaHUE U KallUJUIAPHOCTb. 1 bubnuoreka LIOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxxaTue 1 bubnrotexa OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3p TEMIEpaTyphI CO
8 CKOPOCTBIO TETNIOBOTO JBUKCHUS 1
YacTUI|
9 Buytpennss sneprusi. Crioco6st 1 bubnuoreka LIOK
M3MEHEHUs] BHYTPEHHEN DHEPI U https://m.edsoo.ru/ff0a5c60
10 Buns! Temonepenaun 1 bubnuorexa LIOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepenuus "[Ipakrndeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KomnuectBo Temnotel. Y aenrHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OaaHca. bubnuorexa LIOK

13 p I
TennooOMeH 1 TEIJI0OBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccenoBaHue SIBJICHUS bubmnoreka [IOK
TEIUI000MEHa MPH CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsueil Boab!"

Pacuer xonuuecTBa TEIIOTHI,

15 HE0OXO0IMMOT0 ISl HarpeBaHUS Teja
Y BBIICIIIEMOT0 UM TP OXJIAXKIACHUN

16 Jlaboparopnas padora "Onpenernenue bubnnoreka [IOK
yZIeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TeIioTa bubmuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

p bu6mmoreka [IOK
18 KPUCTAJUTMYECKUX TeIN. Y IeTbHas
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

19 JlabopaTtopHas padota "OnpeneneHue bubnnoreka [IOK
yACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHACHCALUA. bubnuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenbHas Termiora bubmuoreka [IOK




napooOpa3oBaHUs ¥ KOHJICHCAIINH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
0T aTMoc(epHOTO JaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BIIa’KHOCTH BO3Tyxa"

Bbubmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3a1a4 Ha onpeiesicHUE
BJIQYKHOCTH BO3/TyXa

24

[TpuHIUIBEl pabOTHI TEMIOBBIX
npurarenelt . [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHUs

25

KII/I rerioBoro aBurarelis.
TenoBble IBUraTEIN U 3aIUTA
OKpY’Karollel cpeabl

bubmnoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U NIPEBPALLICHUS
SHEPTUH B TEIUIOBBIX IpoOLEccax

27

[ToaroTroBKa K KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
W3meHeHue arperaTHbIX COCTOSTHHIMA
BemiecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a832

28

KonTponbHas paboTa o teme
"TemnoBele ABiIeHud. M3menenne
arperaTHbIX COCTOSIHUH BelecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa/10B

30

Ypoxk-uccienoBanue "IneKkTpusanus
TeN UHAYKIUEN U IpU
CONPUKOCHOBEHHUH"




B3anmMozeicTeue 3apsoKeHHBIX TEII.

bu6mmoreka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYecKoe moJe.
1 HanpsskeHHOCTB 2JIEKTPUYECKOTO bub6nmoreka LIOK
noss. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEN
Hocurenu snexrpudeckux 3apsiios.
33 DneMeHTapHbli 3apsaa. CTpoeHue
aToMa
34 [IpoBOHUKY U TUDJIEKTPUKU. 3aKOH bubmnoreka [IOK
COXpAaHEHMs DJIEKTPUUECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEeHNE bu6mmoreka [JOK
CBOMCTB 3JIEKTPUYECKHX 3apsi/10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIIOBHUS €T0
bubmuoreka [IOK
36 cyuectBoBanus. lctounuku
https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
37 JIeMCTBUS AIEKTPUUECKOTO TOKa bubmmorexa [OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUUYECKOTO MOl HA MPOBOAHUKH 1
U AUDIIEKTPUKHU"
39 DNeKTPpUYECKHUI TOK B METaJIax, bubnnorexa [IOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas Ielb U €€ COCTaBHBIC
4acTu
Cuna toka. JlabopaTopHas pabora
" PaTOPHA b bubmmotexa LIOK
41 W3mepeHnue u perya1mpoBaHue CUIIb 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHHE.
Boasr™metp. JlabopaTopHas pabota

Bbubmmoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9%e 14
HanpspKkeHus "

43 CornpoTuBiieHHE TPOBOIHUKA. bubnuorexa LIOK
VY enpHOE COMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTb

44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
IIPOBOJIHUKA OT €0 JUINHBL, IIJIOIIAa 1 https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYeHUs U Marepuaia"
3aBUCHUMOCTb CUJIbI TOKA OT

45 HanpspkeHus. 3akoH Oma ai1s yyactka bubamorexa LOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaboparopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

46 TOKAa, UYILEro 4Yepe3 pe3ucTop, oT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

A7 [TocnenoBarenbHOE U MapasuiebHOE
COEJIMHEHHUS TIPOBOTHUKOB
JlabopaTtopHas pabora "I[IpoBepka

43 [IpaBUJIa CIIOKCHUSA HANPSHKCHUH NPU | bubnnorexa LIOK
IOCEI0BATEILHOM COEJUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHas padoTa "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU | bubnuorexa LIOK

napajuieJIbHOM COeIMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3ana4y Ha npuMeHEeHNE

50 3axoHa OMa JUIst pa3jInuHOro buGnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS POBOJIHUKOB
51 PaboTta 1 MOIITHOCTB JIEKTPUIECKOTO bubnuorexa LIOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabora "Onpenenenue
bu6mmoreka [IOK
52 paboOTHI U MOITHOCTH JICKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKUE LIENHU U IOTPEOUTENHN
53 e P KOl DHe g bubmuoreka [IOK
JIEKTPUUECKOH DHEPIUH B OBITY.
p P y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "DIEeKTPUUECKHUE 3apSIb.
54 3 P P bubmanoreka LIOK
apsbDKEHHBIE Tela U UX
p . . https://m.edsoo.ru/ff0abd2c
B3anumojercTBUs. [locTOSHHBIN
3JIEKTPUYECKUM TOK"
KontponbHas pabora 1o teme
"DyexTpuUecKue 3apsiibl.
55 3 P P bubmnoreka IIOK
apsbKeHHBIE Tela U UX
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [locTosTHHBIN
AIEKTPUYECKUN TOK"
56 ITocTosTHHBIE MATHUTBI, UX
B3aMOJICHiCTBHE
57 VYpok-uccnenoBanue "M3yuenue bubmuoreka [IOK
MoJIEN MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe 1oJjie. MarHuTHOE MoJie
bu6mmoreka [IOK
58 3eMJIH 1 €ro 3HaYeHHE JJIs )KU3HH Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsiT Opcrena. MaruutHoe mose
NEKTPUYECKOr0 TOKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

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

60

[IpuMeHeHue >eKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"M3y4yeHue neicTBUSI MArHUTHOTO
I10JIs1 Ha MMPOBOIHUK C TOKOM"

0.5

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

61

DEeKTPOBUTATEINb TIOCTOSTHHOTO
Toka. Micnonp3oBanue
ANIEKTPOJBUraTenell B TEXHUYECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpynpoBaHnue u usyueHue
paboThI AIIeKTpoABHUTaTENs"

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

62

Omnbrtel @apasest. 3akoH
3NEKTPOMArHUTHON MHIYKIIMH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MONTyYSHUS SJICKTPUIECKOIN SHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEepPrun

64

[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE U
MarHuTHBIC sIBJICHUS"

65

KonTponpHas paboTa mmo teme
"DNeKTpUuYeCKue U MarHUTHBIE
SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIit ypok. PaboTa ¢ Tekctamu

bu6mmorexa [JOK




o teme "TerutoBrlie saBieHus"

https://m.edsoo.ru/ff0acc5e

Pesepsubiii ypok. Pabora ¢ Tekctamu

Bbubmmoreka [JOK

67 o Teme "[locTosiHHBII 1
. " https://m.edsoo.ru/ff0acdc6
IIEKTPUYECKUI TOK
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu |
1o Teme "MarHuTHbIe sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 145

I[TPOI'PAMME




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl

1 Mexanuueckoe ABHKEHHE. 1
MartepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bu6mmoreka [JOK
MEXAaHUYCCKOT'O JBHKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPAMOTIMHENHOE 1 bubnuoreka LIOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE

4 nBuxeHne. CpeiHssi ¥ MTHOBEHHas 1
CKOpPOCTh

5 [IpsaMonuHenHOE paBHOYCKOPEHHOE 1 bubnnoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpenenenue

7 YCKOPEHHUS TeNa Mpu 1 | bubnnorexa [IOK
PaBHOYCKOPEHHOM ABIKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM m1ockocTu"

2 CBo0Ooguoe nanenue tei. OnbIT 1
Tlanunes

9 PaBHOMEpHOE BHYKEHUE 110 1 bubnuoreka LIOK

OKPY’KHOCTH. HCpI/IOI[ N 4aCToTa

https://m.edsoo.ru/ff0ae176




oOpaiuenus. JInneliHas u yriaoBast

CKOpOCTH
10 LlenTpOoCTpEMUTENIBEHOE YCKOPEHHE
1 I1epBbriii 3akoH HeroToHa. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnmoreka LIOK
12 .
PaBHopelicTByrOmIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bub6nmoreka LIOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aay Ha npuMeHEeHUE bubnnoreka [IOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbec
bub6mnoreka [IOK
1 C .3 r
> 113 yIpYroct. Sakon 1 yka https://m.edsoo.ru/ff0aeca?
16 Pewenue 3anau no teme «Cuina
YIPYTOCTH
17 JlabopaTtopHas pabota «OnpeneneHue bubnnoreka [IOK
JKECTKOCTH MPYKUHED» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3ama4d o reme «Cruna bu6mmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpenenenue bubnuoreka LIOK
KO3 pHILIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anau mo teme "3aKOHbI
21 HeroTona CII[/IJ'Ia octu. Cuna bubmmorexa [IOK
W TEPYE ' https://m.edsoo.ru/ffOafb8e
TpEeHus
2 Cwta TSDKECTH ¥ 3aKOH BCEMHPHOTO bubnmnoreka [IOK

TSATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najgeHus

Ypoxk-koudepenuus "J[Buxenune Ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTukn"
Penrenue 3amau no reme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO bubmmorexa TIOK
. P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

25 IlepBas kocMuuecKas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECcHe MaTepHaIbLHON TOYKH.

26 AOCOJIIOTHO TBEPJIOE TEIIO. bubnuoteka [IOK
PaBHoBecue TBEpIOTO TENA € https://m.edsoo.ru/ff0afe36
3aKpEIJICHHOW OCBIO BpAILEHUS

27 MowmenT cunsl. LleHTp TsxecTn

)% Pemenue 3agad mo teme "MoMeHT bubmnoreka [IOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOHM paboOTeE 110

29 TeMe "MexaHquCKf))e BI/I)I(eII){I/Ie bubmmorexa TOK

. | a ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KontponbHas pabora 1o reme
30 "MGXIZ.HI/I‘IGCK(I))C BIKEHUE bubmmorexa LIOK
. g | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicTBue Ten
Nmnynsce Tena. Umnynbce cuibl. 3akoH
31 cox ZHGHI/ISI HMIT nb};a Yupyroe u bubmmorexa LIOK
P yJIbea. STpyr https:/m.edsoo.nu/ff0b07fa
HEYNPYroe B3auMOJICHCTBHE

1 Pemenue 3anau no reme "3akoH bu6mmoreka [IOK
COXpaHEHHUs uMITyJbca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenus "PeaktuBHoe




JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexanunueckast paboTa ¥ MOITHOCTh bubmmorexa LOK
https://m.edsoo.ru/ff0b0a84
35 PabGora cumbl TSXKECTH, CHITBI bubmuoreka [IOK
YIIPYTOCTHA U CUIIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHUU TEIA 10
TOPU30HTAIBHON MMOBEPXHOCTH
37 CBs13b DHEPTUU U PAOOTHL.
[ToTeHumanbHas FHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [IOK
KUHETHUYECKOUN 3HEpruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHHUsSI PHEPTUHU B
MEXaHHUKE
40 JlaboparopHas pabota «/3yueHue bubnuoteka [IOK
3aKOHA COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ffOb12fe
Al KonebarenpHoe NBMKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
0 3aryxaromiue KoiaeOaHus. bubnnoreka [IOK
Brinyxnaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
A3 MareMaTH4ecKuil U Npy>KUHHBINA
MasiTHUKH
VYpoxk-uccnenoanue «3aBUCUMOCTD
44 nepuoaa KoaebaHui OT KEeCTKOCTH bubmaorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 IIpeBpatenue sHEprun Npu

MEXaHMYECKHUX KOJIeOaHHIX




46

JlaboparopHas pabora «Onpenenenue
Y4acTOThI ¥ IeproJia Kosiebanui
NPY>KUHHOTO MasiTHUKa

Bbubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopnas pabora «IIpoBepka
HE3aBUCHMOCTH ITEPHO/Ia KOJIeOaH
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKMCTBA
MexXaHW4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

Bbubmmoreka [JOK
https://m.edsoo.ru/ffO0b21fe

49

Ypok-koudepenuus "MexaHndeckue
BOJIHBI B TBEPJIOM TeJIE.
CeiicMuueckue BOJHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3BYyKa

51

VYpok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
qaCcTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

Ypok-koHpepenus "YnpTpa3ByK u
uH(ppa3ByK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHON paboTe Mo
TeMe "3aKOHBI COXPAHEHHS.
Mexanuueckue KoyedaHusi 1 BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTponbhas pabota no teme
"3aKoHbI COXpaHEeHUs. MexaHnueckue
Kosie0aHusl U BOJHBI"




DNIeKTPOMarHuTHOE IOJIE.

bu6mmoreka [IOK

56
ONEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHue 37€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsl COTOBOM CBsi3U"
Vpok-uccienosanue "N3yuenue
P . I bu6mmoreka [IOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIIbI0 MOOMIIBHOTO TeseoHa
Pewienue 3a1au Ha onpeneneHue
60 YaCTOTHI U ITTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPO/Ia CBETA.
P prp N bubmuoreka [IOK
61 CxkopocTtb cBeTa. BosHOBBIE CBOKCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
62 aCIpOCTPAHEHUE CBETA. 3aTMEHUS bubmmorexa LIOK
Pactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHUs CBeTa. 3epKara.
bu6mmoreka [IOK
63 Pemenue 3a1au Ha mpuMeHeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHMsI CBETa
64 ITpenomiienue cBeta. 3akoH bubnuoreka LIOK
HpEeJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosnHOE BHYyTpEHHEE OTpaKEHHE CBETA.
65 Hcnonp30BaHKe OJHOTO BHYTPEHHETO bubmmorexa [OK
TP https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUSI B ONTHYECKHUX CBETOBOAAX
66 JlaGopaTtopHnas padota "HccnenoBanue




3aBUCHMOCTH YIJIa IIPETOMIICHUS
CBETOBOT'0 JIyda OT yIjla IaJCHUs Ha
rpaHuue "Bo3yX-cTeKio""

Ypok-koHpepennus "Vcmnonp3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTdeckast Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2¢c
b K
69 [TocTpoenne n300pakeHMIA B IMH3AX nommorexa [10
https://m.edsoo.ru/ff0b444a
JlaGoparopHas pabota "Omnpenenenue
70 dox I(:Horf) aC(I:)TOHHI/I}I u olr)ITI/IquKOIZ bubmmorexa [HOK
y p . " https://m.edsoo.ru/ff0b4206
CHWJIBI cOOMpAroIei TMH3BI

71 Ypok-koH(pepenmus "Onrudeckue bubnnoreka [IOK
JMH30BBIEC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bubmuoreka [IOK

72 ['ma3 kak onTUyecKas cucTema. 3peHue

https://m.edsoo.ru/ff0b4684

7 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3penue"
Paznoxxenue Genoro cBera B CIEKTP.

74 Omnbitel HetoToHa. CriokeHue bubmuoreka [IOK
CIIEKTpalbHBIX I[BETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHast pa6ota "OnbITH TIO
Pa3IoKEeHUI0 OeNoro cBeTa B CIEKTP U

bu6mmorekxa [IOK
75 BOCIIPUSITHIO LIBETA MPEIMETOB MPU UX

HaOJII0IeHUH Yepes3 [[BETOBbIC
bubTphr"

https://m.edsoo.ru/ff0cOe2a




Ypok-npaktukym "BoaHoBbIe

76 CBOIICTBa cBeTa: AUCIEpCHs,
uHTepepeHys u tudppakuus”
77 OmnsiTel Pezepdopaa v mutanerapHas bubnuorexa LIOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 norsoiieHue ceera
79 atomoMm. KBauTbl. JInneivyareie bubmmorexa LIOK
) ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
20 Ypok-npaktukym "Habmroneane bubnnoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [OK
a A https://m.eds0o.ru/ff0c1672
22 Crpoenue aromuoro sjapa. Hyknonnas bubnuoteka [IOK
MOJIEJIb https://m.edsoo.ru/ffOc18ac
3 PannoaktuBHbIE peBpaleHus. bubnuoteka [IOK
N30TO0mBI https://m.edsoo.ru/ffOclal4
24 Pemenne 3amad no reme: bu6mmoreka [JOK
"PangnoakTuBHbIE IpEBpalleHUs " https://m.edsoo.ru/ffOc1b4a
85 ITepuon momypacnana
VYpoxk-koHpepennus "PaanoakTuBHbIE
86 1/1331 eHI/I}(Ib BII)'I WpoJie, METULIUHE bubmrotexa OK
ya " PHPOJLE, MEMIIMHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuuu. 3aKOHbI
p p bu6mmoreka [JOK
87 COXpaHEHHUs 3apsJ0BOTO U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qrcen
28 DHeprusi cBsi3M aTOMHBIX s1iep. CBs3b bubmuorexa [IOK

MAacCCBI 1 DHCPIruun

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3anau no teme " nepueie
peaxkuun”

90

Peakiiuu cunTe3a u AeneHus sep.
Uctounuku sueprun CosHIa 1 3B€3]1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus "SAnepras
JHepreruka. Jlencrus
PaAMOAKTUBHBIX U3JIYYCHHUI HA )KUBbBIE
OpraHu3Mbl"

92

[ToaroToBka Kk KOHTPOJIBHOU paboTe Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBsie siBnenus"

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

93

KonTtponpHast paboTa o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBIL.
KBanToBbIC siBIEHUS"

94

[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHble paboThI IO KypCy
"B3aumopeiicTeue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0mmenue. Pemenune
pacYeTHBIX U KAYeCTBEHHBIX 3a/1a4 10
teme "TeroBble mpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Permenne
pacYeTHBIX M KAYeCTBEHHBIX 33124 I10
teme "KIIJ] TemioBeIx gBurareaci"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o606meHNE. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3aj1ay MO
teme "KIIJI anekTpoycTaHOBOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0IICHNE.

Bbubmmoreka [JOK

8 JIab S 1 1
? | aDOPATOPHBIC PabOTLLHO KyPEY https:/m.edsoo.ru/ff0c2c52
CBeTOBbIE SIBIICHUS
[ToBTOopenue, 0606menue. Pabora c
" bubmuoreka IIOK
99 TEKCTaMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHUKE
IToBTOpenue, 0606mmenue. Padota ¢
" bubmuoreka [IOK
100 TekcTamu 1o reme "Konebdanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6006menue. Pabora ¢
101 TexcTamu 110 TeMe "CBeTOBEIE 1 Bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6006menue. Pabora ¢
102 TekcTaMmu 110 TeMme "KBanroBsas u 1
snepHas puszuka”
OBUIEE KOJIMYECTBO YACOB IIO 102 7

I[TPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Guzuka, 7 kiacc/ [epoimkun A.B., O011iecTBO ¢ OrpaHUYeHHOM
0TBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe ob1iectBo «M3marenbcTBo
«IIpocsemieHue»

» Gusuka, 8 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEeHHOM
0TBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe o01iectBo «M3narenbcTBo
«IIpocsemieHue»

» ®usuka, 9 kiacc/ [epsimkun A.B., O611ecTBO ¢ OrpaHUYEHHON

OTBETCTBEHHOCTHIO «M31aTenbcTBO «IK3aMeEH

METOANYECKUE MATEPHUAJIBI IJIS1 YYUTEJIA

» Gusuka, 7 knacc/ [epsimkun A.B., O01iecTBo ¢ OrpaHUYeHHOM
0TBETCTBEHHOCTHIO « IPODAY; AkuinonepHoe o01iecTBo «M3narenbcTBo
«IIpocsenienue»

» dusuka, 8 kiacc/ [lepeimkua A.B., O611eCTBO ¢ OrpaHMYCHHOM
OoTBeTCTBEHHOCTHIO «[IPODAY»; AxuinonepHoe oO1iecTBo «M3narenscTBo
«Ipocsemienne»

» dusuka, 9 kiacc/ Iepsimkua A.B., O6111eCTBO C OrpaHUYEHHON

OTBETCTBEHHOCTHIO «M31aTenbCcTBO «DK3aMeH»



» ®usuka.Terpanp-npakTukym. 7 kinacc. ApremeHnkoB /[I. A., benara B. B.,

Boponniosa H. U. u np. / ITox pen. I1aneOpatiiera FO. A.

» Ousuka. Terpaas-npakTukym. 8 kiacc. ApremeHkoB /l. A., benara B. B.,

Boponniosa H. U. u np. / ITox pen. IlaneOpatiiera FO. A.

» Ousuka. Terpaas-npakTukym. 9 kiacc. ApremenkoB /l. A., benara B. B.,

BopormnioBa H. U. u ap. / Ilox pen. [TaneGparmena 1O. A.

» ®usuka.Terpags-TpeHaxep. 7 kiiacc. ApremenkoB /l. A., benara B. B.,

Boponniosa H. U. u np. / Iloxa pen. [lanebpatuena HO. A.

» Ousuka. Terpans- TpeHaxkep. 8 knacc. Apremenkos /l. A., bemara B. B.,

Bopounmnosa H. U. u ap. / Ilox pen. [TaneGparnena FO. A.

» Gusuka.TeTpanb- TpeHaxkep.. 9 kimacc. ApremenkoB /l. A., benara B. B.,

Boponniosa H. U. u np. / IToxa pen. [laneOpatuera FO. A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
UHTEPHET

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

https://lib.myschool.edu.ru/market

https://lesson.academy-content.myschool.edu.ru/lesson
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