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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no gusnke Ha ypoOBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs COCTABIICHA
Ha OCHOBE TOJIOXKEHUU M TpeOOBaHUU K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHOM mporpaMmsl, mipeactaBieHHbIX B PI'OC 00O, a Takxe ¢
ya€ToM (enepanbHoil paboyeit mporpaMmmbl BocniuTanus U Konnenuuu npenojgjaBanus
yueOHoro npeameta «Duznka».

Conepkanue nmnporpaMmbl 1O (uU3MKe HampaBlieHO Ha (QOopMHpOBaHUE
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYAIOIIMXCSI W OpPraHu3alUui0 HU3yUYCHHS
(¢bu3uKN Ha JIeATeIbHOCTHOM oOcHOBe. B mporpamme 1o (u3uke yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4ueOHOro mnpeaMera B peanusanuu TpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOY4YEHHUs, a TaKkKe
MEXKIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeielieHre yueOHOro Marepuana mno
rogaM oOydeHuss (10 KJiaccam), MpeajaraeT IPUMEPHYI0 IOCIIeI0BATeILHOCTD
M3YUYCHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COJICPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

IIporpamma 1o pusuke pazpadoTaHa C LEIbI0 OKa3aHUS METOAUYCCKON IMTOMOIIH
YUHUTEIIO B CO3IaHUU pabouel MporpaMMbl 10 y4eOHOMY MPEAMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIOUIUM JJIs €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHUE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUMH,
M3yyaeMbIX XUMHEH, OMOJIoTHel, acTpoHOMUEH u (pu3nueckoil reorpadueid, BHOCUT
BKJaJ B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa, NPEAOCTaBIseT HauOoyiee SICHbIC
o0Opa3ipl NPUMEHEHHS] HAYyYHOTO METOJla MO3HAHUS, TO €CTh CMoco0a MOTYy4YEeHUS
JOCTOBEPHBIX 3HAHHUI O MUPE.

Onna w3 rIaBHBIX 3a/7ad (U3MYECKOro oOpa3oBaHUsA B CTPYKTYpe OOIIETO
00pa3oBaHus COCTOMT B (HOPMHPOBAHMHM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH W
MHTEpeca K HayKe y 00 yJaromuxcs.

N3yuenne Gusnku Ha 6a30BOM YpPOBHE MPEINOIAraeT OBJIAJCHUE CIEAYIOUUMU
KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHI €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

e HAyYHO OOBSACHSTH SIBIICHUS;

* OIICHUBATh U TOHUMATh OCOOEHHOCTH HaYYHOTO UCCIIEIOBAaHMUS,

e UHTEPIIPETUPOBATh JIAHHBIC W HCIOJL30BaTh HAy4HBIC J10KA3aTElbCTBA
JUTSI TIOJTy4E€HUSI BBIBOJIOB.

Henmu w3yuenns GU3NKKM HA YypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
onpenenenbl B KoHuenmuu mnpenogaBaHus ydyeOHoro mpeamera «Duzuka» B
oOpa3oBaTenbHbIX Oopranusanusx Poccuiickoit @enepaliuu, peann3yomux OCHOBHbBIE
oO1ieo0pa3oBarelibHble  IpOrpaMMbl,  yTBEepKIEHHOW  pemeHueM  Komneruu
MunuctepcTBa mpocseinenus Poccuiickoit @enepanuu (mporokosa ot 3 aexadps 2019
r. Ne TIK-4BH).



eau uzyyeHust GPU3NKU:

e MPpUOOpETEHNE MHTEPECa U CTPEMIICHUS 00YJarONINXCsl K HAYYHOMY U3YUCHHIO
MPUPOBI, PA3BUTHE UX HHTEIUIEKTYAThHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

e pPa3BUTHE TPEIACTABICHUH O HAyYHOM METOJie¢ TO3HAHUS W (OPMHUPOBAHUE
HCCJIEIOBATEIHLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSIM;

e opMupOBaHNE HAYYHOTO MHPOBO33PCHUS KAaK pe3yJlbTaTa HM3y4YCHHUS OCHOB
CTpOEHUS MaTepHH U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH,

e popMUpOBaHHE TPEACTABICHUA O poOdu (U3UKKA [ Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEJCTABICHUI O BO3MOXKHBIX cdepax Oyayien npodeccuoHanbHOMU
JCATENBHOCTH, CBS3aHHOW ¢ (HU3WKOW, TOATOTOBKA K JaJbHEHIIEMY
0OyYEeHUIO B ’TOM HaIpaBJICHUH.

JlocTrkeHne 3TUX 1eeil mporpaMmebl o GU3HKE Ha YPOBHE OCHOBHOTO OOIIET0

o0Opa3zoBaHus 00ECIIEUNBAECTCS PEIICHUEM CIEIYIOIUX 3a0aY

e MPUOOpETEHNE 3HAHUNW O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHHMYECKUX,
TEIJIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e MPUOOPETEHNE YMEHHUH OMNUCHIBATh M OOBICHATH (PU3NUECKUE SIBJICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHU;

e OCBOCHHUE METOJIOB PEIICHHS MPOCTEHIITNX PACUETHBIX 3a7]a9 C HCIIOIh30BaHUEM
(bU3HYEeCKUX MOJICNICH, TBOPUECKUX U MTPAKTUKO-OPHUCHTHPOBAHHBIX 33144,
epa3BUTHEC YMCHHI HAOIIONATh MPUPOIHBIC SBICHUS W BBIMIOJHATH OIIBITHI,
nabopaTopHble  pabOTBl W DKCIEPUMCHTAIBHBIC  WCCICOBAHUS  C

WCIOJIb30BAaHUEM U3MEPHUTEIHHBIX TPHOOPOB,;

eOCBOCHHE MpUEMOB PadbOTHl ¢ uHoOpManueln ¢(U3NIECKOTO COAepKaHuUs,
BKJIFOYAsi WHPOPMAIIMIO O COBPEMEHHBIX MOCTIDKCHHSIX (DU3UKH, aHAIU3 H
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH,

¢3HAKOMCTBO €O cdepamu NMpodEeCcCHOHATBHON IEITEIbHOCTH, CBSI3aHHBIMU C
(GU3HUKON, U COBPEMEHHBIMHM TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JTOCTHKCHHSIX
(bu3NYEeCKON HayKH.

Ha wusydenwe ¢usnkm (0a30BBIii ypoOBEeHb) Ha YpOBHE OCHOBHOI'O OOIIIEro

oOpa3zoBanus oTBoaAMTCs 238 JacoB: B 7 Kiacce — 68 gacoB (2 Jaca B Heneno), B 8
kiacce — 68 ygacoB (2 vaca B Hexenmo), B 9 kimacce — 102 vaca (3 waca B Hemeno).

[Ipenyaraemseiii B mporpamme mo (u3MKe NepedyeHb JTa0OpaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUHUTENb JElIaeT BHIOOP MPOBEICHUS
7a00paTOpHBIX PpabOT W ONBITOB C YYETOM WHAMUBHAYAIBHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIHUCKa JKCIEPUMEHTAIbHBIX 3aJaHui, NIpeasiaraeMblX B paMKax
OCHOBHOTO TOCYJJApPCTBEHHOT'O IK3aMEHa 1Mo (PU3HKE.



COIEPKAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MUPA.

dusnka — Hayka O npupozne. SBneHus npuponsl. PU3UUECKUE SBICHUSA.
MEXAHUYECKUE, TEIIOBBIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

dusnueckue BenMUUHBI. M3mepenue Quiznueckux BenuuuH. Duznueckue
npu6bopsl. [lorpentnocts u3mMepenuit. MexiyHapoaHasi CUCTeMa €IMHUII.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3y4alOT MPUPOIY.
EcrecTBeHHO-Hay4HBI METOJ TMO3HAHUS: HAOMIOJEHHE, MMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THUMOTE3, OOBICHEHUE
HaOroaeMoro sisiieHus. Onucanne PU3NUEeCKUX SIBICHUM C MOMOIIbIO MOJIENEH.

Hemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE

SBJICHHUS.
2. ®duznueckue npubOpPHl U MpoIeAypa NPSIMbIX U3MEPEHUIN aHAOTOBBIM U
U (PPOBBIM IPUOOPOM.
Jlabopamopnvie padomol u onvimol.
1. OmnpeneneHue 1IEHBI ICJICHUS Kbl U3BMEPUTEIBHOTO mpubopa.
2. M3mepeHne pacCTOSHUMN.
3. U3mepenne o0bEMa KUAKOCTH U TBEPIOTO TENA.
4. OmpeneseHue pa3MepoB MAJIbIX TE.
5. M3mepeHne Temmeparypbl MPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYMKa TEMIEPATYPHI.

6. IIpoBeneHue ucciaenoBaHUA IO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
apuka, MylmeHHOr0 TOPU30HTAIBHO, TeM 0OoJibllle, YeM OOJIbIlI€ BHICOTA
MyCKa.

Pa3jen 2. [lepBoHayajibHbIE CBeIEHUSI O CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMBl M MOJIEKYNbl, HX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOLINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrmokeHne dactul BemecTtBa. CBS3b CKOPOCTH JABWKEHUS YACTHUI[ C
Temneparypoii. bpoyHoBckoe nBwxkenue, auddysusa. BzauMomaeicTBHe 4YacTHIl
BEIIECTBA: MPUTHKEHNUE U OTTATKUBAaHUE.

ArperatHble COCTOSIHUSI BEIIECTBA. CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(KpHCTaNTMYECKNX) TeJl. B3aMMOCBSI3b MEXIy CBOWCTBAMH BEIICCTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenue 6pOyHOBCKOTO ABUKEHUS.



2. HaGmronenue nuddysuu.
3. HaGOmronenue  sgBiICHUM,  OOBACHSAIONIUXCS  MPUTHKEHHUEM  WIHU
OTTAJIKUBAHUEM YACTUIl BEIIECTBA.

Jlabopamopnuie pabomwvt u onvimet.

1. OneHka JuaMeTpa aroMa MeETOAOM psaoB (¢ MCHOJIb30BaHHEM

dororpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACUIUPEHUS Fa30B.

3. OnbITHI 110 OOHAPYKEHUIO AEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /[Bu:keHHe U B3auUMO/IeiicTBHE Tel.

MexaHnnyeckoe [BUXKEHHE. PaBHOMEPHOE W HEPAaBHOMEPHOE JBUKECHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUHU. Pacuér mytu u
BPEMEHU JIBUKECHHS.

SBnenue wmHepnuu. 3aKOH MHEpUHMH. B3anmoneicTBuE TeNl Kak MpUYMHA
W3MEHEHUsS CKOpPOCTH [BWXKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IIMHULIE
00BbEMa BelEeCTBA.

Cwita Kak XapakTEepUCTHKa B3aMMOAECUCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
I'yka. M3mepenune cumibl ¢ NMOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUA U CUJIA
TspkecTr. ChJia TSKECTH Ha Ipyrux mianerax. Bec tena. HesecomocTs. CnoxeHune
CWJI, HalpaBJIEHHBIX MO OJHOW NpsaAmoil. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHne CKOIbKEHUS U TPEHHUE OKOs. TpeHrne B IPUPOIE U TEXHHUKE.

Hemoncmpayuu.

Ha6ntoneHre MexaHu4ecKoro IBUKEHUS Tea.
N3MepeHnne cKopoCcTH NPSIMOJIMHENHOTO ABHKEHUS.
HaGntonenue siBeHust HHEPIUU.

1
2
3
4. HaGnrogeHue U3MEHEHHs] CKOPOCTHU IIPU B3aUMOAEHCTBHUU TEIL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Clio)keHHE CUJI, HAIPABJICHHBIX 110 OJHON MPSIMOM.
Jlabopamopnvie padomol u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKCHHS (IIapuKa B KHUIKOCTH,
MOJICJTH JICKTPUYECKOTO aBTOMOOHMJIS M TaK Jiajee).
2. OmnpeneneHne cpeHE CKOPOCTH CKOJBXEHHSI OpycKa WM IIapuKa IO
HAKJIOHHOM TIJIOCKOCTH.
OmnpezeneHue MIOTHOCTH TBEPAOTO Tea.
OmnBITEL, JEMOHCTPHPYIOIIAE 3aBUCHUMOCTh pacTskeHHs (IedopMarun)
MPY>KUHBI OT TIPUII0KEHHOU CHITBI.
5. ONOBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXXEHHUS OT

BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Paznen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U Ta30B.

JlaBnenue. CnocoObl YMEHBIIIEHUS U yBEIUYEHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJICHHs raza oT o0béma, temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XUAKOCTIMU M razamu. 3akoH Ilackans. IlneBmarnueckue
MalllMHbl. 3aBUCUMOCTH JABICHUSI XKUIKOCTH OT TriayOuHbl. ['mapoctatnueckuit
napagokc. CooOmarommuecs: cocynbl. [ uapaBinueckue MeXaHU3Mbl.

Atmochepa 3emnu u armocepHoe AaBiaeHue. lIpuduHbl CyllecTBOBaHUS
Bo3aAylHON o6onouku 3emnu. OnbiT Toppuuemnu. M3mepenune atmochepHOTO
JaBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 115t U3MEpeHus: aTMOCHEPHOTO TABICHUS.

JlelicTBrE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenioBa) cuina. 3akoH Apxumena. [lnaBanue Tenr. Bo3gyxormiaBaHue.

Hemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

Ilepenava naBneHUs KUJIKOCTHIO U Ta30M.

CooOwmaroiuecs cocybl.

I'mapaBanyueckuit mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTo AaBICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUJIIBI OT 00BEMA NOrpYKEHHOM YacTu
TeJIa U TUIOTHOCTH XKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITCCHEHHOW KHJIKOCTH.

8. YcnoBHE IJIaBaHUS TEJ: NMJIABAHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILLIEHUS MUIOTHOCTEN TEJA U )KUIAKOCTH.

Jlabopamopnvie padbomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH BEca Tella B BOAE OT 00bEMa NOTpyKEHHOMU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BHITUIKMBAIOMICH CWJIbl, JCHUCTBYIOIIEWM Ha  TEJO,
MOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI, IEMCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh BBITAJKMBAIOIICH CHIIBI,
JEUCTBYIOIIEH HA TENO0 B XKUIKOCTH, OT O0BbEMa MOrpPYKEHHOU B
JKAJIKOCTh YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH.

5. KoHCTpynpoBaHuWe apeomMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpelIeJIEHUE €€ IPy30NO0ABEMHOCTH.

Paznen 5. Pab6ora u MomHoCThL. JHEprus.

Mexanuueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune mpaBuiia paBHOBECUs pblyara K OJIOKY.

o gk~ 0w DR
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«3onoroe mnpaBwio» wmexanuku. KIIJI mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprus. KuHeTmueckas HW NOTEHUHAIbHAS JHEPIUA.
[IpeBpanieHne 0JHOTO BUIA MEXAaHUYECKOM SHEPTUH B APYTrOM. 3aKOH COXPAHEHUS
SHEPrUH B MEXAaHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomwvt u onvimet.

1. OmnpeneneHue paOOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJa

10 TOPU3OHTAIBHON MTOBEPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS phlyara.
N3mepenne KIIJ[ HaKTOHHOM MIIOCKOCTH.

N3ydeHne 3ak0Ha COXpAaHEHHS] MEXaHUYECKON YHEPTHUMU.

8 KJIACC

Pa3znen 6. TenioBbie ABJIEHUA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUM CTPOCHUS
BemecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYd. OmNbIThl, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOT0 COCTOSHHUN BEIIECTBA.
Kpucranauueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJOXKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOPUH.
CMmaunBaHue U KaMWUISIPHBIC SIBJICHUS. TEeIIOBOE pacCIIMPEHUE U CHKATHE.

Temneparypa. CBsi3p TeMmIepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKECHUS
yactull. BuyTpennssi sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH HHEPTUMU:
Terionepeaaya u COBEPIIICHHUE paboTHI. Buabr TeIIonepeaayu:
TEIJIONMPOBOHOCTh, KOHBEKIIMS, U3TYUYCHUE.

KonudecTBo TemnoTel. YaenapHas TEIIOEMKOCTh BEIIECTBA. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBrmenwe w
OTBEPJICBAHUE KPHUCTANIMYECKUX BEIIECTB. YACAbHAsA TEIUIOTa IUIaBJICHUS.
ITapoobOpazoBanue u koHaeHcauus. Mcmapenwe. Kumenwme. VYiaenbHas TermioTra
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTyphl KUIEHUS OT aTMOCHEpHOTo
JaBJICHHUS.

BnaxHocTs Bo3myxa.

OHeprus TOIIMBA. Y A€IbHAs TEIJI0Ta CrOpaHusl.

[Ipuamunel paboTel TeroBbIx aurateneit KIIJ[ TemmoBoro nmBurartens.
TermoBble IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbL.

3aKOH COXpPAaHEHHUS W MPEBPAIICHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaX.



Hemoncmpauuu.

1.

2
3.
4,
5

© ©® N o

10.
11.
12.
13.

HaGmroienre OpoyHOBCKOTO IBUKEHUS.

HaGmronenue nuddysun.

HaGntonenue siBneHnid cMaurBaHUsI M KaMUJUIPHBIX SIBJICHUN.
HaGntoneHue TemninoBoro paciupeHust Te.

N3meneHnne naBieHus rasa Nnpu U3MEHEHUU 00bEMa U HArpEeBaHUU WU
OXJIQXK/ICHUHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Buabl Temonepenaym.

OxuakJieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMU CUIaAMU.
CpaBHeHHE TEIIOEMKOCTEHN Pa3IMYHbBIX BEIIECTB.
HaGmtonenue kumneHwus.

HalGntoeHre nocTostHCTBA TEMIIEPATYPhI PH MJIABJICHUU.
Mopenu TemIOBBIX IBUTATEIICH.

Jlabopamopnvie padomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl 0 HAOIIOJEHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, XKUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBieHMs BO3AyXa B Oa/NIOHE IIPULA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTH JABICHHUS BO3AyXa OT €ro
00bEMa M HArpeBaHUs UIN OXJIAXKICHUS.

[IpoBepka runoTe3bl TMHEUHOW 3aBUCUMOCTH JJIUHBI CTOJIOUKA KUJKOCTH
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaGmtonenne u3MEHEHHMsT BHYTPEHHEH SHEpPruM Tejla B pPE3yJbTare
Terionepeaadyu U padboThl BHEUTHUX CHUII.

HccnenoBanue sBIEHHS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOAHOW U
ropsiYei BO/IBI.

Ompenenenue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  IIpH
TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIUIUH]IPOM.

Onpenenenue yaenbHON TEIUNIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenune yaenbHON TEIUIOTHI IUIABJICHHUS JbA.

Pa3znen 7. Djekrpuyeckue 1 MATHUTHbIE SIBJICHUSL.

OnekTpu3anus Tenl. J[Ba poaa 3JIeKTpUUYECKHX 3apsaoB. B3anmmoperncrBue
3apsOKCHHBIX  Tel. 3akoH KynmoHa (3aBHCHMOCTh CHIIBI  B3aUMOJICHCTBUS
3apsHKCHHBIX TEJT OT BEJIMYMHBI 3aPSIIOB U PACCTOSIHHSI MY TCIIAMU).



Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nekTpuueckoro mnoid. I[lpunHiun
CYIIEPTIO3HIINU ICKTPUICCKUX ToJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUM 3apsii.
Crpoenne aroma. [IpoBOJHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIIOBUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA.
VICTOYHMKH TIOCTOSTHHOTO TOKa. JICHCTBHSI 3JIEKTPUYECKOro Toka (TerioBoe,
XHUMHUYECKOE, MATHUTHOE). DIIEKTPUICCKHUI TOK B )KHJIKOCTSIX U T'a3ax.

Onektpuueckas nenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTruBieHne TPOBOJHUKA. Y IEIBHOE CONMPOTHUBIIEHUE BellecTBAa. 3aKkoH OMma
s yyactka uenu. [lociemoBarenbHOE W mapajlieNIbHOE — COCIMHEHUE
MIPOBOJHUKOB.

PaGota u MOIIHOCTH 3JIEKTPUYECKOrOo Toka. 3akoH Jxoyns—JleHia.
DneKTpuYecKre 1Eenu U NOTpeOUTeNnu MeKTpUuIecKoil suepruu B 0bTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHble  MarHuThl.  B3aumonaencTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosnie. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HU HA 3eMIie.
OmbiT  Opcrena. MarHuTHOE TIONE  DJIEKTPUYECKOro Toka. lIpumenenue
3JEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO TOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCMONb30BaHUE 3JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3neKTpoMarHuTHOW uHAyKuu. [IpaBuno Jlenua.
DJIEKTpOreHepaTop. Cnoco0Obl MOJTYYEHUS AJIEKTPUUECKOMN SHEPTUM.
DNEeKTPOCTAaHIINKU Ha BO3OOHOBIIIEMBIX HUCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3anus Tedl.
JIBa poaa dJIEKTPUUECKUX 3apsiIOB U B3aMMOJICHCTBUE 3aPSIAKCHHBIX TEJl.
Y CTpOKCTBO U AEUCTBUE JIEKTPOCKOMA.
DIIEKTPOCTATHYECKAS] UHTYKIUS.
3aKOH COXpPAHEHUS JIEKTPUUECKUX 3apSAI0B.
[IpoBOTHUKH U TUAIEKTPHUKH.
MoaenupoBaHue CUIOBBIX JTUHUM IEKTPUIECKOTO TTOJIS.
M cTouHMKHN OCTOSTHHOTO TOKA.
JIeHCcTBUS SIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ["a30BBI1i1 pa3psia.
. I3MepeHune CUiibl TOKa aMIepPMETPOM.
. I3Mepenune 31eKTpuYeCcKOro HanpsiKeHUsI BOJIbTMETPOM.
. PeocTtat 1 Mmarazud cCOnpoOTUBIICHUMN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3auMmopaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3eJICHUS MOJIIOCOB MarHUTa.
MojaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSIHHBIX MAarHUTOB.
OmnsIT OpcTena.

MarsuTtHoe 10J1€ TOKa. DJIEKTPOMAarHuT.

JlelicTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEb MOCTOSHHOTO TOKA.

HccnenoBanue SBICHUS 3JEKTPOMArHUTHON WHTYKIIUU.

OmnbiTel @apajes.

3aBUCUMOCTh HANpPaBJIICHUS HWHIYKIUOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie padomol u onvimol.

1.

o 0 &~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJEKTPU3AlMU TeJl HWHAYKIHEH U 1pu
COMPUKOCHOBEHHUH.

HccnenoBanne [EUCTBHUS JIIEKTPUYECKOTO TMOJISI HA TIPOBOJHUKH H
TUDJIEKTPUKH.

CoOopka u nmpoBepka padOThI JJIEKTPUUECKON IIETH MOCTOSHHOTO TOKA.
N3mepeHue u peryampoBaHue CUITbI TOKA.

N3mepenue u perynmpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Ye€pe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHUKA OT €ro JJIMHBI, IUIOHMAAU MONEPEUHOTrO
CEUYEHHUS U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHHUS HANpSOHKEHUM MpU MOCIEI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CWIBl TOKa MPU MNapajlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl ANEKTPUUYECKOTO TOKA, UIYIIETO YEPE3 PESUCTOP.
OnpeneneHue MOIIHOCTH SJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHIIBI TOKA, WAYILIETO 4Yepe3 JaMIIOYKy, OT
HaNpPsDKEHUS HAa HEW.

Onpenenenune KII/] HarpeBaTensi.

HccnenoBanre MarHuTHOTO B3aUMOJECHCTBUS TOCTOSTHHBIX MarHUTOB.
N3yueHre MarHUTHOTO TOJS TOCTOSIHHBIX ~ MarHUTOB TIPU  HUX
O00BETUHEHUH U Pa3/ICICHUMN.

HccnenoBanue necTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM M MarHuTa OT CHJIBl TOKAa W HAIlpaBJICHUS TOKa B
KaTyLIKE.

18. I3yueHue nercTBUSI MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboThl SJIEKTPOIBUTATEIIS.

20. 3mepenne KIIJ] anexkTpoaBuraTeabHON YCTaHOBKHU.

21. OnbITBl MO HCCIEAOBAHUIO SIBJICHUS SJICKTPOMATrHUTHOW WHAYKIIVU:
WCCIIEIOBAHUE W3MCHEHUW 3HAYEHUS W HANPABICHHUS HMHIAYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3jnen 8. Mexannueckue siBJICHHS.

Mexannueckoe JaBuxkeHHEe. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBH>KeHre. HepaBHOMEpHOE NpsMOJIUHENHOE NBUKEHUE. CpeaHsass U MTHOBEHHAas
CKOpOCTH TeJia IPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyckopeHHOE mpsMoJinHEitHoe JBrkeHue. CBoOogHOE
najgenue. OneiTel ["anues.

PaBHOoMepHOE nBUKEHHE TO OKpyx)HOCTH. Ilepuon u vactora oOpalieHus.
JIuHeitHas u yrioBast CKOpoCTH. LIEeHTpOCTpeMUTEIBHOE YCKOPEHHE.

ITepseriit 3akoH HrroToHa. Bropoi 3akoH HetotoHa. Tperunii 3akon HerotoHa.
[IpuHIIMIT CyNEepnO3ULINU CHUJI.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHHS CKOJIbKEHUSI, CHJIa
TPEHHUS TTOKOsI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
najneHus. JBwxkenue mianeT Bokpyr Coisnna. IlepBasg kocmuyeckas CKOpPOCTD.
HesecomocTts u neperpysku.

PaBHoBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshxecTH.

Nmnynec Tena. M3menenue umiynbsca. Mnynbe cuibl. 3aKOH COXpaHEHUs
MMIYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora M MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHIMaNbHAs SHEPrUs Teja, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMJIH. [l0TeHIIManbHas SHEeprusl CKaToM Npyx uHbl. Knunetnueckas
sHeprud. Teopema 0O KMHETHYECKON IHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaOnroneHne MexXxaHUYECKOTO JBUXKEHUS TeJla OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.
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9.

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

CpaBHeHME NyTEeHW W TPACKTOPUM NBMIKEHUS OOHOIO W TOTO K€ Tela
OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUKEHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaOnroienre nBuxkeHus Tela o OKpy>KHOCTH.

HaGntonenrne MexaHU4eCKUX SABICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUKCHUU
OTHOCHUTEJIbHO KabuHeTa (PU3UKHU.

3aBHCHUMOCTh YCKOPEHHMS Tela OT MacChl Tejla M JNEUCTBYIOIIEH Ha HETO
CHJIBI.

HaGntonenue paBeHCTBA CHIT TPU B3aUMOJICUCTBUU TEI.

N3MeHneHune Beca Tenna npu yCKOPEHHOM JBUKEHHUH.

Ilepenaua umiynbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUHU MIPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue UMNyJbCca MPU HEYIPYTOM B3aUMOJIEVICTBUMU.

CoxpaHeHre uMITyJbca Mpy a0COJIIOTHO YIPYTOM B3aUMOJECHCTBUU.
HaGntoieHrue peakTUBHOTO ABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM SHEPTruu Mpu CBOOOTHOM TaJICHUH.
CoxpaHeHne MEXaHNYECKOW SHEPTHUH IPU IBUKECHHUU TeJla MO TEUCTBUEM

IIPY’KHHBI.

Jlabopamopnwie padomol u onvimol.

1.

KonctpyupoBanue Tpakta sl pa3roHa W JalbHEUIIIET0 PaBHOMEPHOTO
JIBKEHUS IIIAPUKA WU TEJIECKKU.

OrnpeneneHue cpelHEe CKOPOCTH CKOJbXKEHUS OpyCKa WU JBUXKEHUS
[IapyvKa 1o HaKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpEHHUsI Teida NPU PaBHOYCKOPEHHOM JIBHKEHUU MO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka ruMOTE3bI: €CAU TPU PABHOYCKOPEHHOM JABMXKEHUMU 0e€3
HayaJbHON CKOPOCTHM MYTH OTHOCSTCS KakK psJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXEHUSI OT CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenue kKodPphunreHTa TPEHUS CKOJIbXKEHUS.

Onpenenenune KECTKOCTA NPYKUHBI.

Omnpenenenue pabOThI CHIBI TPEHUS MPU PABHOMEPHOM JABHXKEHHH Tella
M0 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. Onpenenenre padOThl CHIIBI YIOPYrOCTH TIpU MOIBEME Tpy3a C
MCIIO0Ib30BaHUEM HETIOJIBX)KHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHAa COXPaHEHUS SHEPTHM.

Pa3zjnen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TTepro,
4acToTa, aMIUIUTyAa. MareMaTuyeCcKuil U NpyKUHHBIM MasTHUKU. [IpeBpamenue
SHEPTUH MPU KOJIEOATEIHHOM JIBUKECHUMU.

3aryxawmomnme — KojebaHus.  BbeiHyXaeHHble — KoneOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKUX BOAH. [IpomonbHble W
MONEPEYHbIe BOJHBI. JIMMHA BOJMHBI H CKOPOCTh €€ PacCIpOCTPAHEHUS.
MexaHnn4eckue BOJIHBI B TBEPJOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MHOpa3ByK u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOnronenue kosieOaHWil TeN MOJ JNEUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YIPYIOCTH.

HabGmonenne konebanuil rpy3a Ha HUTU U Ha NPY>KUHE.
HalGntoneHue BRIHYKIEHHBIX KOJIEOaHUN U pEe30HaHCa.
PacnipocTpaneHue mpoI0IbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOICIIN).
HaGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YACTOTHI.
AKYCTUYECKHI pE30HAHC.

SSRGS RN

Jlabopamopnvie padomol u onvimol.
1. OmpeneneHre YacTOThl M Mepuojia KoJeOaHWil MaTeMaTHU4eCKOTO
MasiTHUKA.
OmnpeneneHue 4acTOTHI U NepUoaa KoaeOaHUu NPYy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJICOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnepoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MaSTHUKA
OT MaccChl Irpysa.
5. IlpoBepka HE3aBUCUMOCTH TEpUOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. OmbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  Mepuojia  KojeOaHui
MPYKUHHOTO MAsITHUKA OT MACCHI Tpy3a U )KECTKOCTHU MPYKUHBI.
7. H3MepeHue yckopeHusi CBOOOHOTO MaJCHUS.
Pa3znen 10. DinekTpOMarHuTHOE MOJI€ M JIEKTPOMATHHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJie.  DJIEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTpOMarHuTHoIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmolsib30BaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.



DJiekTpoMaruuTHas npupoaa cera. CkopocTh cBeTa. BomHOBBIE CBOKCTBa
CBETa.

Hemoncmpayuu.

1. CBoiCTBa NEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomwvt u onvimet.

1. V3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOWJIHHOTO

TenedoHa.
Pa3pen 11. CBeToBbIe IBJICHUS.
JlyueBas MOJICIb CBeETa. Hctounuku CBETa. [TpsimonuHeriHOE

pacnpoctpanenue cpera. 3atMeHus ConHna u JIynsl. Otpaxkenue cBera. [Imockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mnpenomieHus cBera. [losHOe BHyTpeHHee
OTpaXeHHe cBeTa. lcnonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm nydet B nuH3e. Onruueckas cucrema (¢oToamnmnapara,
MHKpPOCKONAa M TelleCcKoma. [7a3 kak onrtudeckas cucrtema. bIHM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxkenne Oenoro cBera B croekTp. Omnbitel HbtoToHa. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(ucnepcus ceeTa.

Hemoncmpayuu.

[IpssMonHEHHOE pacIPOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[lonyuenne n300pa>keH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue caera.

Onrudeckuil CBETOBOJ.

Xon nyuel B coOuparolieil InH3e.

XO0J Iy4der B pacCenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHU C MTOMOIIBIO JTUH3.

[Tpunnun neiictBus Gotoanmnapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopens rnasa.

11. PaznoxkeHue 6€10ro CBeTa B CIEKTP.

12. Ilonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX LIBETOB.
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Jlabopamopnvie padomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa’KEHHUs CBETOBOIO Jyda OT yria
TaJICHUS.
N3ydenne xapakTepuCTHK U300paKeHHS MPeIMETa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yriia MPeJIOMIICHUS] CBETOBOTO JIyda OT yIjia
MaJICHUS Ha TPAHUIIE «BO3TyX—CTEKIION.



[Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JIUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CHIIBI COOMparole
JIVH3BI.

OMBITHI MO Pa3NIOKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSITHIO I[BETA MPEAMETOB MPU UX HAOTIOJICHUH Yepe3
[[BETOBBIE (PUIIBTPHL.

Pa3nen 12. KBaHTOBBIE SIBJIEHHUS.

Omneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u noraomnieHue cBeta atomoM. KBaHTel. JInHedaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHus. CTpoeHue aTOMHOIO
aapa. HykionHas woxaens atoMHOro szapa. HM3orombel. PannoakTuBHBIE
npeBpatieHusd. llepuon nonypacnaga aTOMHBIX SIAED.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSJAOBOTO U MACCOBOIO YMCEIN.
DHeprus CBs3UM aTOMHBIX snep. CBsA3p MacCel M dHepruu. Peakuum cuHTe3a U
nenenud saep. Mcrounuku sneprun CoJiHIIA U 3BE3I.

SnepHas sHepreTuka. J[eWCTBUS pPaAMOAKTUBHBIX W3IYyUYCHUN HA IKUBBIC
OpTraHU3MBl.

Hemoncmpayuu.

1. CnexkTpsl U3Iy4eHUS U MOTJIOMICHHUS.

2. CnexTtpsl pa3IMYHbIX ra30B.

3. ChekTtp Boaopoja.

4. HaGnronenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYYEHUH.

6. Perucrpanus uznydeHus OTpUpPOIHBIX MUHEPAIIOB U IIPOIYKTOB.

Jlabopamopnsie padomol u onvimol.

1. HaOnronenue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3TYUCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUM YACTHUIBI IO TOPMO3ZHOMY

nytH (o ¢pororpadusm).

3. U3mepenue paaroakTUBHOTO (OHA.

IHoBTOpHTEILHO-00001IAIOLIIMIT MOAYJIb.

[ToBTOpUTENBHO--00001IAIOIUN MOYJIb TPEAHA3HAUCH JI1 CUCTEMATU3alUN
u  0000IIeHUS  TPEIMETHOTO  COACpPKAaHUSI HM  OMNbITa  JEATCIBHOCTH,
NpUOOPETEHHOTO MPU U3YUEHHUH BCEro Kypca (DU3UKH, a TakKKe JJIsi MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY J3K3aMEHy 1Mo ¢u3UKe JUisi 00ydarommxcs,
BBIOPABIINX 3TOT YUCOHBIN MPEIMET.

[Ipy u3yyeHnn JaHHOTO MOAYJS PEAUIM3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JESTETbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUYNBACTCA JNOCTHKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUIAHUPYEMBIX  Pe3yJdbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAYy4YHasl I'PAMOTHOCTh. OCBOCHHE HAYYHBIX METOJIOB HMCCIEHOBAHUS



SABJICHUN NPUPOALI U TEXHUKH, OBJIAJACHUE YMEHUSMH OOBICHATH (PU3NUECKue
SABJICHUSI, TPUMEHSS IMIOJy4YEHHbIC 3HAHWsS, pemarh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IprHIMNIHANBHO AESATENBHOCTHBIM XapaKTep JaHHOTO pas3jiefia peann3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeIIaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUW pACHO3HABaTh M HAy4YHO OOBSICHSTH
(buzmYecKue SIBICHUS B OKPYKAIOIIEH MPUPOEC U OBCETHEBHOM KU3HU;
HCIIOJIb30BaTh HAyYHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SBJICHUN, B TOM
YUCIIE IS POBEPKHU TUINOTE3 U MOJYYEHUS] TEOPETUUECKUX BHIBOOB,;
OOBSCHATHh HAyYHbIE OCHOBBI HamOoOJiee BaXKHBIX JOCTHKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO MCITOIb30BAHMS PA3JIUYHBIX HUCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHECHHS BCEX MU3BECTHBIX BUIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINPaBIEHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIBTATOB.

B pesynbraTe udydyenus pU3NKU HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHuUs

y oOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONMINE TUYHOCTHBIE PE3YJIbTaThl B
YJaCTH:

1) naTpHOTHY€CKOT0 BOCTIUTAHUS:

— MPOSBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3MYeCKON HayKH,

— LIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB,;

2) TPa’kIaHCKOr0 H TIyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

— TOTOBHOCTh K aKTUBHOMY YUYacTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAYMMBbIX
M DTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKHUM MNPUMEHEHUEM
JTOCTHIKECHUHN (PU3HKH,

— OCO3HAaHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX MPHUHIMIOB B JIESITEIHHOCTH
YYEHOTI0;

3) 3cTeTHYeCKOT0 BOCITUTAHUSI

— BOCIHPUSITHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS .

— OCO3HAHME IEHHOCTU (PUBMYECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BaXHEHIIECH COCTABJISIONMICH
KYJbTYPBI;

— pa3BUTUE HAaY4YHOU JI00O3HATENbHOCTH, MHTEpPEca K HCCIEN0BaTEIbCKOMN
NeATENbHOCTH;

5) ¢opmupoBaHusi  KyJAbTYpPbl  3A0pPOBbSI M  3MOIHOHAJLHOIO
Os1aronosyums:

— OCO3HaHUE IIEHHOCTHM Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUI OE30MaCHOrO IMOBEACHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM O0OpYJTOBAaHHEM B
JIOMaITHUX YCIOBUSIX;

— cpOpMHPOBAHHOCTh HaBbIKa pedJIeKCUH, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAKOTO ke MpaBa y APyroro 4YeJOBEKa;

6) TPy10BOro BOCIIMTAHMA:

— aKTHUBHOE y4YacTHE B PCIICHUHU MPaKTUYCCKUX 3amad (B pamMKax CEMbH,
o0pa3oBaTeIbHONW  OpraHM3alMH, TOpojAa, Kpas) TEXHOJIOTHYSCKOH U



COIMATIbHOM HAIMpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe U (U3HUYECKUX
3HAHUM,

e — MHTEpPEC K MPAKTUYECKOMY M3yUEHUIO TPOdEeCcCUii, CBA3aHHBIX ¢ PUBUKOIA,

e 7)IKOJIOTNYECKOTO0 BOCTIMTAHUS:

e — OpHUEHTAlMS Ha MpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIS pPEIICHHsS 3ajady B
0o0JlacTh OKpY’KaloIIeH Ccpelibl, MIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOXHBIX MTOCJIECTBUU I OKPYKAIOIIEH CPEbI;

e — OCO3HaHHME TJIOOATBLHOIO XapakKTepa SKOJIOTMYECKUX MpoOJIeM M MyTed HX
pelieHus;

e 8) amanTanMMm K W3MEHSIIOIIMMCSI YCJOBHSIM CONMAJbHOW M NMPHPOTHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBHIIOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (U3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
IpYTux;

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeSATEbHOCTD;

e —nOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM uuciie HOpMyIupoBaTh
UJIEH, TIOHATHUSI, TUTIOTE3bI O (PU3NUYECKUX 00OBEKTAX U SIBJICHUSX;

e — OCO3HaHME Ne(UIIUTOB COOCTBEHHBIX 3HAHUIN U KOMIETEHTHOCTEW B 001acTH
(hu3uKwy,;

e — IUIAHUPOBAHUE CBOErO Pa3BUTUS B MPUOOPETEHHWU HOBBIX (PUBHMUYECKUX
3HAaHWU,

e — CTpPEMJICHUE aHAJM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MIPUPOBI, OOIIECTBA U
ASKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUIA,

e — OIGHKA CBOUX JICUCTBUU C Y4Y€TOM BIIUSHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOKHBIX TJI00aTbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOTpaMMbl 1O (GHU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromuierocst OyayT chopMUpOBaHbl MeTANpPeAMeETHbIE
pe3yJbTaThl, BKIIFOYAOIINE TO3HABATEIHFHBIC YHUBEPCAIHHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS, PETyJISTHBHBIC
YHUBEPCAIbHBIC YICOHBIC TCHCTBHUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH

Bba3oBble JJornueckue 1elCTBUA:



eBBISIBIISAITH W XapaKTEPU30BaTh CYHIECTBEHHbIE MPU3HAKK OOBEKTOB
(s1BIICHUT);

e YCTAHABJIMBATh CYIICCTBEHHBIM MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS MJIS
000011IeHUS U CPAaBHEHUS,;

* BBISIBIISITh 3aKOHOMEPHOCTH UM MPOTUBOPEUYHUS B pacCMaTpUBaeMbIX (haKkTax,
TAHHBIX U HAOJIFOJCHHUSAX, OTHOCAIINXCS K (DU3NUECKUM SIBIICHUSIM,

¢ BBISIBIISITh TIPUYMHHO--CJICJICTBEHHbIE CBSI3M MPU M3YYEHUU (DU3NUECKUX
SBJICHUN U TMPOIIECCOB, JENATh BBHIBOJbI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHHM, BBIJIBUTATh TUIOTE3bl O B3aUMOCBS3SX
(hU3UYECKUX BEITMYHH,;

e CAMOCTOSITEJILHO BBIOMpPATh CrIOCO0 pelieHus: yueOHOU (pu3nueckoit 3amauu
(cpaBHEHHE HECKOJBKMX BapUaHTOB peIIeHUs, BbIOOp Haubosee
MOJIXOISIIEr0 ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue 1eiCTBHS:

* ICTI0JIb30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MMO3HAHUS;

 IPOBOJIUTH O CAMOCTOSITEJIbHO COCTaBJIEHHOMY IUJIAHY OIIBIT, HECIOKHBIM
(bU3UYECKU HKCIEPUMEHT, HEOOJIBIIOE HCCieNoBaHUE (HUINYECKOTO
SIBJICHUST,

eOLICHMBATh HAa NOPUMEHUMOCTh U  JOCTOBEPHOCTh  HH(pOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUSI WJIM SKCIIEPUMEHTA,

e CAaMOCTOSITENILHO (HOPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO PE3yibTaTaM
MPOBEJAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMUS;

e IPOTHO3UPOBATh  BO3MOXKHOE  JajbHeillee  pa3BuUTHE  (DUIUUECKUX
MPOLIECCOB, a TAK)KE BBIABUTAThH MPETONI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

e MPUMEHSTh PA3NUYHBIE METOAbI, HHCTPYMEHTBI M 3alpOChl MPHU TMOUCKE U
orOope MHOpPMAIMU WM JAHHBIX C Y4ETOM MPEMJIOKEHHOM ydeOHOI
dhu3nvecKom 3agauu,

e AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM MpeACTaABICHHUS,

e CAMOCTOSITEJILHO ~ BBIOMpAaTh  ONTUMaJbHYI0 (OpMy  MpeACTaBICHUS
uHpopMalMK ¥ WLIIOCTPUPOBATH pEIIaeMble 3aJa4d  HECIOXKHBIMU
cXeMaMu, JuarpaMMaMu, HHOU TpauKoi U UX KOMOUHALIUSIMU.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHSA

eB XOJIe OOCYXJeHHUsI y4eOHOro Marepualia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBbI U
BBICKA3bIBATh WUJICH, HAIICJIICHHBbIC Ha PEIICHHE 3aJaud U TOJJIepKaHUE
OJIarokenaTeIbHOCTH OOIIEHUS,



e COTOCTABJISITH CBOM CYXICHUS C CYXKIACHUSIMHU PYTUX YYACTHUKOB JIMAJIOTa,
OOHapyKUBATh PA3IMYUE U CXOJCTBO MO3UIUH;

e BRIPAXKATh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e MyOIMYHO MNPEACTABIATH PE3YJbTAThl BBHIMOJHEHHOTO (U3UYECKOrO OMbITa
(9KCIIEpUMEHTa, UCCIIEIOBAHUS, IIPOEKTA);

e IOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYATbHOU
paboTHI MIPU PEIIEHUU KOHKPETHOU (HU3NUECKON MPOOIIEMBI;

e IPUHUMATH I COBMECTHOM NIeSITEILHOCTH, OPTraHU30BbIBAThH JICMCTBUS 110
e€ JIOCTWIXKEHMIO: paclpeleNaTh poJid, OOCYXJaTh MPOLECCh U
pe3yAbTAaThl COBMECTHOU pabOThI, 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

* BBITMIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KaUeCTBEHHOI'O pe3yJjbTaTa Io
CBOEMY HAIpAaBICHUI0 U KOOPJAUHUPYS CBOM JEUCTBUS C JAPYrUMU
YJIeHaM1 KOMaH/bI,

e OLICHUBATh KAue€CTBO CBOETO BKJAJa B OOIMMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOI€UCTBUS.

Pery.]IHTI/IBHLIe YHUBEpPCAJIBbHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanms:

e BBISIBJISITH MMPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYyaIUsAX, TPEOYIOIIUX JJIs
penieHus PU3NUEeCKUX 3HaHU,

e OPUEHTUPOBATHCS B PA3IUYHBIX  MOJXOJaX  NPUHSATUS  PEUICHUM
(MHAMBUyaTbHOE, MPUHITHE PEIICHHS B TPYyMNE, NPUHSATUE PEIICHUMN
IPYIION);

e CAMOCTOSITEILHO COCTaBJISITh JITOPUTM pelleHus (pu3nueckoil 3a7auu Win
MJIaHa UCCJIEAOBAaHUSA C Y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATH MpeJIJIaracMble BApUAHTHI PEIICHUMN;

e IeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyalluu U Mpeuiarath miaH €€ N3MEHEHUs;

¢ O0BSACHATh  NPUYMHBI  JOCTHKCHHS  (HEIOCTHIXKCHUS)  pe3y/IbTaToB
JESATETbHOCTH, JaBaTh OLICHKY IPHUOOPETEHHOMY OMBITY;

¢ BHOCUTh KOPPEKTHBBI B JCATCIBLHOCTh (B TOM YHCJIC B XOJI BBITOJIHCHUS
(GU3MYECKOr0  WCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMii, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIIUX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YIbTaTa LIENU U YCIOBUSIM;

e CTaBUTH C€0S1 HA MECTO JPYroro 4eJaoBEKa B XOJI€ CIopa WU JUCKYCCHHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;



e MPU3HABATH CBOE MPABO HA OMIMOKY MPH pelieHnd GU3NUYEeCKUX 3a7ay Uu B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ MPABO APYrOro.

NPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus: B / Kjacce IpeIMETHbIE PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYyUaIOMIUXCS YMEHHUIA:

* ICTI0JIb30BaTh MOHATHUS: PU3NUECKHUE U XUMHUUECKUE SIBIICHUS, HAOI0/ICHHE,
AKCHEPUMEHT, MOJIeNb, TUMOTE3a, CANHUIIBI (PU3NUECKUX BEIUYHUH, aTOM,
MOJICKYyJIa, arperatHble COCTOSHHS BemecTBa (TBEpmoe, IKUAKOE,
ra3oo0pa3Hoe), MEXaHU4eCKoe IBMKCHNE (paBHOMEPHOE, HEPAaBHOMEPHOE,
IPSIMOJIMHEWHOE), TPAeKTOpHs, PaBHOACHCTBYIOIAs CHIIA, Ae(pOopMarius
(ynpyrasi, miacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

epa3nuuath sBicHUSA (MUQQy3us, TEIUIOBOEC IBMKCHHUE YaCTHII BEIICCTBA,
PaBHOMEpPHOE  JBWXCHHE, HEPAaBHOMEPHOE  [IBUKCHHE, HWHEPIHUS,
B3aHMOJICICTBUE TEJ, PABHOBECHE TBEPABIX TEH C 3aKPEIUIEHHON OCBIO
BpalllCHUsA, Nepeaya [aBJICHUS TBEPABIMU TEIAMU, KUAKOCTSIMU U
razamy, arMoc(epHoe [aBieHUE, I[IJIaBaHWE TeJ, MpeBpalleHus
MEXaHWYCCKOW SHEPIHH) IO OMHMCAHUIO MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;

epacClo3HaBaTh MPOSIBIICHHE  HW3YUYCHHBIX  (PUBMYECKUX  SIBICHUU B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKUE SIBICHHS B MPUPOJE:
MPUMEPBI JIBUKEHHS C PA3IMYHBIMU CKOPOCTSIMH B >KMBOW M HEXUBOU
MPUPOAE, JCUCTBHE CHWIBI TPEHUS B IMPUPOJAE U TEXHUKE, BIMUSHUE
aTMOC(EepHOro JaBJeHUSI Ha KUBOM OpPraHu3M, IJIaBaHHE PBIO, pblUaru B
TEJI€ YEJIOBEKa, NPU 3TOM NEPEBOJIUTH NPAKTUYECKYIO 3a]a4y B y4EOHYIO,
BBIJICIISATH CYIICCTBCHHBIC CBOMCTBA (MPU3HAKK) (DU3HUCCKUX SIBIICHUM;

e ONKUCHIBATh WM3YyUYECHHBIE CBOMCTBA TEI U (PUBMYECKHUE SIBICHUS, UCIONb3YS
¢usnyeckue BeMMUWHBI (Macca, 00BEM, IUIOTHOCTH BEIICCTBA, BpEMH,
MyTh, CKOPOCTbh, CPEIHSAS CKOPOCTh, CUJIA YIPYTOCTH, CUJA TSIKECTH, BEC
TeNa, CWIa TpeHWs, JaBicHWe (TBEPIOTO Tela, JKUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHMuYeckas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KHHETUYECKasl W TOTCHIMAIbHAS JHEPrus), NMPH OMHCAHWU IPABHILHO
TpakToBaTh  (PU3MYECKUM  CMBICT  HMCIIONB3YEMBIX  BEJIMYMH, HX
0003HAUYECHUSI U EAMHUIBI (PU3MYECKUX BEJIUYWH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JPYTMMH BEJIUYMHAMH,
CTPOUTH rpaUKu U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

e XapaKTepU30BaThb CBOMCTBA Ted, (U3UYECKHE SBICHHUS U MPOIIECCHI,
UCIIOJIb3Ys TPaBHIIa CIOXKEHUS Chil (BHOJIb OIHOW MpsMOK), 3akoH ['yka,



3akoH Ilackans, 3akoH Apxumena, MpaBWIIO paBHOBecHUs pbruara (OJ0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKHU, 3aKOH COXPAaHEHUS MEXaHHYECKOM
SHEPIruM, TMpPU OTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMATHUYECKOE BBIPAKECHUE;

¢ O0BACHATH (PU3NUECKUE SIBICHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallMii MNPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITh MPUIMHHO--CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE U3 1-2
JOTUYECKUX IIAroB ¢ OMOpod Ha 1-2 M3ydeHHBIX CBOWCTBA (HU3UUYCCKUX
ABJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTh pacu€THbIC 3aa4u B 1-2 NEHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBalOIINE (DU3MYECKUE BEJIWYMHBI: HAa OCHOBE aHajiu3a YCIOBHS
3aJlaud  3aluchiBaTh KpaTKO€ YCJIOBUE, TMOJCTABIATh (puznueckue
BETMYMHBI B (OPMYJIBI M TPOBOJIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE ISl PELICHUs 3aj]lay, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YEeHHOM (PU3UUYECKOUN BETUUUHBI,

epacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU TTOMOIIH
(U3UYECKUX METOJIOB, B OMCAHWUU MCCIICIOBAHUS BBIICIATh TPOBEPSIEMOE
npeanojiokenue  (TMIoTe3y),  pa3MyaTh WM HHTEPIPETHPOBATH
MOJIYYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKUM B XOJ€ ONbITa, JenaTh
BBIBOJIBI 110 €r0 pe3yyibTaTaMm;

e IPOBOJIUTH OTBITHI 1O HAOIIOACHUIO (GU3UYECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Tell: (pOpMYyIUPOBATh MPOBEPAEMBbIE MPEANONI0KEHUS, COOUpaTh
YCTAHOBKY M3 MPEJI0KEHHOTO 000pYy/I0BaHUs, 3alIUChIBATh XOJ] OMNbITA U
(bopMyIHpPOBaTh BHIBOJIBI;

e BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUSI, BDEMEHH, MacChl Tella, 00bEMa,
CUJIbl W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBbIX U IU(POBBIX
npuOOpOB, 3alUCHIBATH TIOKa3aHUs TMPUOOPOB C Y4ETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHHI,

 IPOBOJIUTH KCCIIECIOBAHUE 3aBUCUMOCTH OJHOW (PU3UMYECKON BEIUYUHBI OT
APYrofl ¢ WCIOJB30BAHWEM TNPSIMBIX H3MEpPEHUH (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JIBMXKYILETOCA Tela OT BPEMEHMU JBWKCHHS Tella, CHUJIbI
TPEHHS CKOJIBKEHHUS OT Beca Tena, KauecTBa 00paOOTKH MOBEPXHOCTEMN Tl
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOMIAU COMNPUKOCHOBEHUS TEJI, CUIIbI
YOPYTrOCTU OT Y/UIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa
MOTPYyKEHHOM YacCTH Teda M OT IMIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUI
IUTABaHMS TEJI, YCIOBHI PaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUU y4eOHOTO UCCIEOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUs, CIeAysl MPEeI0KEHHOMY IUlaHy, (UKCHPOBATH



pPE3yNbTATHl TMOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUIE
MPEIIOKCHHBIX TaOMUI] U TpaduKOB, JCNaTh BBHIBOABI MO PE3YJIbTaTaM
WCCIICIOBAHNUS,

¢ [IPOBOJIUTh KOCBEHHBIC W3MEPCHUS (PU3NYCCKUX BEIWYUH (IUIOTHOCTH
BEI[ECTBA KUJAKOCTH M TBEPIOTO Tela, CHJIA TPEHUS CKOJIBKCHHS,
JaBJICHUE  BO3/AyXa, BHITAIKWBAIONIAS  CWJa, JEHCTBYIOIas  Ha
MOTPY’KEHHOE B KHUAKOCTh TeNo, KOA(DQPUIIMEHT IMOJIE3HOTO EHCTBHS
MPOCTBIX MEXaHU3MOB), CJICAysd NPEUIOKEHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHUN HW3MEPEHUH COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE HCKOMOW BEJTMUUHBI;

e COOJTFOTATh TIPaBUJIA TEXHUKU OE30IMAaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

e YKa3bIBaTh MPHUHITUIIBI JCHUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAUHAMOMETpP, COOOIAIOIIHUECS COCYJbI, OapoMeTp,
phIYar, MOABMKHBIA U HETTOABUKHBIA 0JIOK, HAKJIOHHAS TUIOCKOCTH,

e XapaKTEPU30BaTh TPHUHIMIBI  JCUCTBUS  HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHMCTB C OINMOPOM Ha WX omnucaHus (B TOM 4YHCIIE:
MOAIIUITHAKY, YCTPONCTBO BOJOMPOBOJA, THUIAPABIMYECKU TMpecc,
MaHOMETp, BBICOTOMEp, OPIITHEBOH HACOC, apEOMETP), UCIIONIb3YsI 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SBICHUU U HEOOXOAUMBbIE (DU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

¢ IPUBOJIUTH TIPUMeEPHI (HAXOAUTh HH(POPMAIIHIO O IPUMEpaXx) MPAKTHISCKOTO
UCIIOJIb30BaHUS (U3WYCCKUX 3HAHUHA B TOBCEIHEBHON JKH3HU IS
oOecrieueHusi Oe3omacHOCTH Tmpu  oOpaimieHud ¢ nOpubopamu U
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHsS 370POBbS W COOJIOICHHS
HOPM JKOJIOTHIECKOTO TTOBEACHUS B OKPY KAOIICH Cpejie;

¢ OCYIIECTBIIATh OTOOpP WCTOYHWUKOB uWH(popmaruu B HHTepHeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMECIOIIHXCS
3HAHMA W TyTéM CpPaBHCHHUS PA3IUYHBIX WCTOYHUKOB BBIACIATH
uH(OPMAITNIO, KOTOpas SBISCTCS MPOTHBOPEYMBON WU MOXKET OBITH
HEJI0CTOBEPHOM;

* MICTIOJIH30BaTh MPU BBIMOTHCHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYO
TUTEPATypy (PU3NUECKOTO  COAEp)KaHWs, CIPAaBOYHBIE MaTepHabI,
pecypcel cetn MHTEpHET, BiiageTh MpuéMaMy KOHCIIEKTHPOBAHMS TEKCTa,
npeoOpazoBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOU CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpPATKUE MHCHMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMANHK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJIMYHO JelaTh KpaTKHe COOOIIEHUS O pe3yiabTaTaX MPOEKTOB
WM y4eOHBIX WCCICMOBAHWN, MPU 3TOM TPAMOTHO HCIOIH30BAThH



W3YUYCHHBI TOHSATUMHBIA ammapatr Kypca (U3UKH, COMNPOBOXKIATH
BBICTYIUICHUE MPE3CHTALUEH;

eMPpU BBHIMIOJIHEHUU YUYEOHBIX MPOEKTOB U MCCIEAOBAHUN paCHPEEATh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 3ajayaMu,
CIEIUTh 3a BBIMOJHEHUEM IUIaHA JEMCTBHM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JESATEIBHOCTb  TPYMNINbl,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonIy o0yuenus B 8 Kkjacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIIUXCS YMEHHUIA:

* ICTIOJI30BaTh MOHSITHUSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEMIECTBA, KPUCTALITUYECKUE U
aMop(dHBIC Tea, HACBHIIEHHBIM W HEHACHIIEHHBIM Tap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSSI JHEprus, TEIJIOBOM JBUraTellb,
AJIEMEHTAPHBIN AJIEKTPUUCCKUN 3apsil, dICKTPUIECKOE T0JIe, TPOBOIHUKHI
Y TUSJICKTPUKH, TTOCTOSHHBIN AJIEKTPUYECKHUI TOK, MAarHUTHOE T0JIE;

epa3ianuaTh SBJICHHS (TEIUIOBOC pACIIMPEHUE M CXKaTHE, TeIUIonepe/aya,
TEIUIOBOE paBHOBECHE, CMayWMBaHWE, KalWUIAPHBIC SIBIICHHS, UCIIapeHUE,
KOHJCHCAIUs, IUIaBJIcHUE, KpucTaumsaius (OTBepAcBaHUE), KHIICHHE,
TeIIonepeayda (TermompoBOAHOCTS, KOHBEKIIHS, U3JTy4YCHHE),
ANEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, JEHUCTBUS SJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE€, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO ITOJIS Ha MPOBOJAHHMK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHS)
MO ONUCAHWI0 MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UYECKOE SIBJICHHUE,

epacClo3HaBaTh MPOSBICHHE  HW3YUYCHHBIX  (PUBMYECKUX  SIBICHUU B
OKpY’)KalolleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOEC HATSXKCHHE U KaMWUISIPHbIE SBICHUS B IIPUPOJE,
KpUCTaJUIbl B mpupoje, wuznydeHue CoyHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, JIEKTPUUECKUE
SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
moje 3eMid, Jpeid IMOa0COB, POJIb MArHUTHOTO MO JUIS JKU3HH Ha
3emiie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIICCTBCHHBIC CBOWCTBA (NMPU3HAKH) (PU3NICCKUX
SIBJICHUM,

* OITMCHIBATh M3YyYCHHBIC CBOWMCTBA TeI U (DU3UUECKUE SIBJICHUS, HCIOJb3YS
dusnyeckue BeIMUYUHBI (TeMIepaTypa, BHYTPEHHSS dHEPTHs, KOJIUICCTBO
TEIUIOThI, yJeNbHAasl TEMJIOEMKOCTh BEIECTBA, VyJAEJIbHAas TEIIoTa
MJIaBJICHUS, YJeNbHAsl TeIUIoTa MapooOpa3oBaHusl, yHAeJbHAas TEIIoTa
CrOpaHusl TOIUIMBA, KOADPUIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MalllMHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/yXa, JJIEKTPUYECKUU 3aps,
cuja TOKa, SJEKTPUUECKOE HamNpsHKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yAEIbHOE  CONPOTHBJIEHUE  BEIIeCTBa, paboTa W MOIIHOCTh
DJICKTPUYECKOTO0  TOKa), TpHW ONHCAHWH TMPABWIBHO TpPAaKTOBAThH
(U3UYECKHUI CMBICT HUCHOJb3yEMbIX BEIUYUH, O003HAUECHUS U €AUHUIIBI
(¢bu3MYeCKUX BEIUYUH, HAXOAUTH (POPMYIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

e XapaKTepHU30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHHUS U MPOIECCHI,
UCIIOJIb3YysS OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETUUECKON TEeopuu
CTPOCHHS BEIECTBA, MPUHIIUI CYMEPHO3MIMK Toyield (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHCHHMs 3apsja, 3akoH Oma JuIs ydacTKa IEMH, 3aKOH
JIxoyna—Jlenua, 3akOH COXpaHEHHUs DHEPruH, NPU OTOM JaBaTh
CIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3aIlKCHIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

¢ O0BSACHTH (PU3UYECKUE TMPOIECChl M CBOWCTBA TEJl, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISThH
MIPUYUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1-2 mormdeckux
maroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3NUYECKUX SIBICHHIH,
(U3UYECKHUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIC 3a7a4u B 2—3 JCHCTBUS, HUCIIOIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBaOIINE (DU3MYECKUE BEJIWYMHBI: HAa OCHOBE aHajiu3a YCIOBHS
3a/1aud 3aMUChIBATh KPATKOE YCJIOBHUE, BBISBISTH HEIOCTATOK JAHHBIX IS
pelieHus 3aja4yu, BeIOMPATh 3aKOHBI U (POPMyIibl, HEOOXOAUMBIEC ISl €€
pelieHus, MNPOBOJUThL pacy€Thl M CpaBHUBATh IMOJIYYEHHOE 3HAYCHUE
(bU3MYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,

epacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh TMpPU OMOIIH
(U3UYECKUX METOJIOB, HWCIOJB3Yysl OINHCAaHWE HCCIEIOBaHUS, BBIACISIThH
MpoBEpsieMOe MPEIINOJIOKEHNUE, OILCHUBAaTh MPABWIBHOCTh MOpPsJIKA
MIPOBECHUS UCCIICIOBAHMS, JEIAaTh BEIBObI;

e IPOBOJIUTH OTBITHI 1O HAOIIOACHUIO (GU3UYECKUX SIBICHUNM WIH (PU3NUECKUX
CBOMCTB TeN (KanuUIIpHBIC SBJCHUS, 3aBUCUMOCTD JaBJICHUS BO3IyXa OT
ero o0béma, TemMnepaTyphl, CKOPOCTH MPOIecCa OCTHIBAHUS U HarpeBaHUS
NpH U3JIYYCHHH OT I[BETa W3JIydaromieil (moriomniaroiiel) moBEpXHOCTH,
CKOPOCTh HMCHApEHUsi BOJbI OT TeMIIEpaTypbl KUIKOCTA U IUIOLIATU €&
MOBEPXHOCTH, DJEKTpU3alUs TeJl W B3aUMOACHUCTBUE DICKTPUUYECKUX
3apsiioB, B3aUMOJICHMCTBUE TMOCTOSIHHBIX MAarHUTOB, BU3yajau3alus
MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB, IEUCTBUS MArHUTHOTO TIOJIS Ha
MPOBOJHUK C  TOKOM,  CBOWCTBA  JJICKTPOMArHUTa,  CBOMCTBA



AJIGKTPOJIBUTATENSI IMMOCTOSHHOTO TOKa): (OPMYJIHUPOBATH IPOBEPSCMBIC
MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYy10BaHus,
OTIMCHIBATH XOJI OTIBITA U (HOPMYITUPOBATH BHIBOIHI,

e BBITIOJTHATH TIPSIMBIE U3MEPEHUS TEMIIEPaTyPhl, OTHOCUTEIILHON BIIAXKHOCTH
BO3MlyXa, CHJIBI TOKA, HAMPSHKEHUS C WCIOIH30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYUKOB (DU3UYECKUX BEITUYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ yU€TOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;

* IPOBOJIUTH WCCJICAOBAHUE 3aBUCUMOCTH OJHON (M3MUECKOW BEITUYMHBI OT
APYroil ¢  HCIOJIb30BAaHWEM MPSAMBIX  H3MEpPeHHH  (3aBUCHMMOCTH
COTIPOTHBJICHHSI TIPOBOJAHWKA OT €r0o JJIMHBI, TUIOMIAJH TOMEPEIHOTO
CEYCHHMSI U YACIBHOTO CONMMPOTHUBIICHUS BEIECTBA MPOBOJIHHUKA, CHITBI TOKA,
UAYIMEro dYepe3 TMPOBOJHHUK, OT HAMpsSHKCHWS Ha  MPOBOJHUKE,
UCCIIEIOBAHUE TOCJIENIOBATEILHOTO M MAapaJJIEIbHOTO COECIMHEHUU
MPOBOJHUKOB): TUIAHUPOBATh WCCIICJOBaHHE, COOUPATh YCTAHOBKY U
BBITIOJTHATh W3MEPEHHUs, CIeAys NPENI0KCHHOMY IUIaHy, (pUKCHpOBaTh
pEe3yNIbTaThl TMOJYYCHHON 3aBUCHUMOCTH B BHUAC TaOmui # TpaduKos,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICTOBAHMS,

¢ [IPOBOJUTh KOCBEHHBIC W3MEpeHHs (U3MUecKux BeauunH (yaenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHUE TMPOBOJAHUKA, padoTra u
MOIITHOCTh 3JICKTPUUECKOTO TOKA): IUIAHHUPOBATh W3MEPECHHS, COOUpAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEIIOKEHHON HHCTPYKIUU, U
BEIYHCIISATh 3HAYCHUE BEIMUNHEI,

e COOJIIO/IaTh MpaBUJIa TEXHUKU OE30MAaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000py/I0BaHUEM;

e XapaKTEPU30BaTh TPHUHIMIBI JCUCTBUS  HW3YYCHHBIX TNPUOOPOB U
TEXHHUYECKUX YCTPOHMCTB C OIMOPOM Ha WX omucaHus (B TOM 4YHCIIE:
CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, TMapoBas TypOWHA, aMIepMerp,
BOJIBTMETP, CUETYMK DIICKTPUUECKOW DHEPTUH, DICKTPOOCBETUTEIHHBIC
npuOOpHI, HArpeBaTeIbHBIC IEKTPONPUOOPHI (IPUMEPHI), ICKTPUICCKHE
MPEIOXPAHUTEIH, SJICKTPOMATHHT, JICKTPOIBUIaTEIb IOCTOSTHHOTO TOKa),
WCIIOJIb3YsI 3HAHHUSI O CBOMCTBaxX (PM3WYCCKHUX SIBICHHA W HEOOXOIAMMBIC
(dbu3nyecKue 3aKOHOMEPHOCTH,

e PACMO3HABATh TMPOCTHIE TEXHUYECKUE YCTPONCTBA H HW3MEPUTEIHHEIC
npuOOpbl O CXeMaM M CXEMaTHYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, THUTPOMETP, IBUTATEIh BHYTPEHHETO
CTOpaHUs, JJICKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJICKTPHUSCKHUX
Iernel ¢ Mocaea0BaTeIbHBIM U MapauIeTbHBIM COSAMHEHUEM SJIEMEHTOB,
pasnuuas yciaoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX TIETIEH;



o IPUBOAUTH IpUMEPHI (HaXOAUTh HH(POPMAIIHIO O IPUMEPax) MPaKTHIECKOTO
WCIIOIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCCAHEBHOW JKM3HU JUIS
oOecrieueHusi 0Oe30macHOCTM TMpu  oOpaiieHuu ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOICHUS
HOPM KOJIOTUYECKOTO TTOBEJICHUS B OKPYKaIOLIEH cpeie;

¢ OCYIIECTBIATh NOUCK HWHpOpManuu (UIUYECKOTO0  COJAEpPKAHUS B
HNuTepuere, Ha OCHOBE MMEIOIIMXCA 3HAHUM W NYTEM CpPaBHEHUS
JTOTIOJHUTEIBHBIX ~ MCTOYHUKOB  BBUICIATH, HHGOOpPMANMIO, KOTOpas
SIBJISICTCS IPOTUBOPEYMUBOM MJIN MOXKET OBITh HEJTOCTOBEPHOM;

* MICTIOJIH30BaTh MPU BBIMOTHECHUU YYEOHBIX 3aJaHUN HAayYHO--TIOMYJISIPHYO
auTepaTypy  (U3MYECKOro COJAEpKaHHs, CIOpaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BiafeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIIMU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHBIE IHUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHHUS,
0000mas wuHPOpMAIMI0 U3 HECKOJBKMX HCTOYHUKOB (HHU3NUECKOTO
comepkaHus, B TOM 4YHCJIE€ MMyOJIMYHO TPEACTABIATH pPE3yIbTaTh
MPOEKTHON WJIM HCCIIENOBATEIbCKON JIEATEILHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIB30BaTh M3YUYEHHBIM TIOHATHWHBIA ammapar Kypca (usukw,
COMNPOBOK/JATh BHICTYIIJICHHUE MPE3EHTALIUEIH;

eTIPH BBIMIOTHCHUU YYCOHBIX TPOCKTOB M HCCICAOBAHWHN (DU3UIECKUX
MPOIIECCOB pacHpenesiaTh OOS3aHHOCTU B TPyNIEe B COOTBETCTBUU C
ITOCTaBJICHHBIMH 3aJadaMH, CISIUTh 3a BHIIOJHCHUEM ILIaHA JEHCTBUN U
KOPpPEeKTHpPOBaTh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJAd B
JESTEIBHOCTD TPYIIIIHI, BRICTPANBATh KOMMYHHKATHBHOE B3aMMOICHCTBHUE,
MPOSIBJISAS TOTOBHOCTD pa3peniaTh KOH(MIUKTHL

K xonIy o0yuenus B 9 Kjacce mpeIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyHAIOIMIUXCS YMEHHUIA:

¢ ICTIOJIL30BAaTh  IIOHATHSA. CHCTEMa OTCuéTa, MarepuajabHas TOYKa,
TPACKTOPHsS, OTHOCUTEIIBHOCTh MEXaHHWYECKOT'O IBIKEHUS, aedhopMarius
(ynpyras, IDiacTH4YecKas), TpEHHE, ICHTPOCTPEMHTEILHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSKECTH TBEPJOTO Tejaa, paBHOBECHE, MEXaHHMYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PAa3BYK W YIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAAIBHO30PKOCTH,
CHEKTPHI UCITYCKaHUsS W IOTJIONIECHHS, allbda-, OeTa- ¥ raMMa-u3IydcHUS,
W30TOIIBI, siACPHAs YSHEPTEeTHKA,

epasnuyaTh SBICHHS (PaBHOMEPDHOEC M HEPABHOMEPHOE MPSIMOJIHMHEHHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, pABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBM)KCHHE, KOjeOaTelbHOE IBMKCHHE (3aTyXarollue W
BBIHYK/ICHHBIC KOJICOaHHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3ByKa, MPSIMOJUHEHHOE PaCIpOCTpaHEHUE, OTPAKEHHE U TPEeTOMIICHUE
CBETA, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JI0KEHHE OEJIOro CBEeTa B
CIEKTp U CJOXEHHE CHEKTPalbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHasl PaJMOAKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOrO CIEKTpa
U3JTyUYeHHS) 110 OTIMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UUECKOE SIBJIICHHUE,

epacClo3HaBaTh MPOSIBIICHHE  HW3YUYECHHBIX  (PUBMYECKUX  SIBICHUU B
OKpyarimeM wmupe (B ToM umciae (GU3UYEeCKHe SBICHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUkKeHUE TutaHeT COJIHEUHOW CUCTEMBI, pEaKTUBHOE
JIBIKEHHE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHBOTHBIMHU,
3eMJIETpSICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO, I[BETa Tel,
ONTUYECKUE SIBICHUS B NPUPOJE, OMOJIOTMYECKOE NEUCTBUE BHANMOTO,
yIbTPaUONETOBOTO U PEHTTEHOBCKOTO M3JIyUYEHHM, €CTECTBEHHbIH
pPaguoOaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PaJUOAKTHUBHOE H3IIyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEHUCTBUE PAJAMOAKTUBHBIX M3IYYeHUH Ha
OpPraHW3M YeJIOBEKa), MPH 3TOM IEePEBOJUTH MPAKTUYCCKYIO 3alady B
y4eOHYI0, BBIACIATh CYIICCTBCHHBIC CBOWCTBA (NMPHU3HAKH) (PUINICCKUX
SIBJICHUU,

e ONKUCHIBATh WM3YyUYECHHBbIE CBOMCTBA TEd U (PUBHYECKUE SIBJICHUS, UCIOIb3YS
¢dusnyeckue BeTUYHMHBI (CpefHSS W MTHOBEHHAs CKOPOCTh Tejla IpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, MEepeMeIleHUEe, MyTh, YIJOoBas
CKOPOCTh, CHJIa TPEHHWs, CUJla YNPYTOCTH, CUJA TIKECTH, YCKOPEHUE
CBOOOJHOTO TAJICHUsI, BEC Tela, HMIYJIbC Tella, HUMITYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTh, MOTEHIMAIbHAS DJHEPrus Tea,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIUsl CXKaTOU
NPYKUHBI, KUHETUYECKasl SHEprusi, IOJIHAs MEXaHUYecKas >SHeprus,
MEepPUOJ U YacTOoTa KojebaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEIbl), MPU OTMCAHUU
MPaBUWJIbHO TPaKTOBaTh (PU3UYECKUN CMBICI HCIOIb3YEeMbIX BEIUYUH,
0003HaUYEeHUS U EAUHUIBI (PU3MYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUUHY C JPYTMMH BEJIUYMHAMH,
CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIUUUH;

e XapaKTepU30BaTh CBOMCTBA Ted, (UBUYECKUE SBICHHUS U MPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TSATOTEHUS,
MNPUHIUIT CYNEPINO3UIMUA CWJI, NPUHIUI OTHOCUTENbHOCTU [amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJJOBOTO U MacCOBOTO YUCE



P SIICPHBIX PEAKIUAX, TPHU ITOM JIaBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aIUCHIBATh €T0 MATEMATHIECKOE BRIPAKECHUE,

¢ O0BICHATh (DU3MYECKUE TPOIECCHl W CBOMCTBA TN, B TOM YHUCIE W B
KOHTEKCTE CHUTyaIluii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISITH
MPUYUHHO--CIICJICTBEHHBIE  CBS3H, CTPOUTh OOBsCHeHWEe w3 2-3
JIOTUYECKUX IIAroB ¢ OMOPOH Ha 2—3 M3YyYCHHBIX CBOWCTBA (HU3UUYCCKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pelIaTh pacuéTHbIC 3a7aun (OMUPAIONIUECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3YsI 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONTNE (DU3UUCCKUE BEIIMYUHBI:
HAa OCHOBE aHaliM3a YCJOBHUS 3aJaddl 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIISITh HEJIOCTAIONINE WU W30BITOYHBIE JaHHBIC, BEIOMPATH 3aKOHBI U
(bopMyIIEl, HEOOXOAMMBIE JIJIST PEIICHHUSI, IPOBOAUTH PACUETHI U OTICHUBATH
PEATHUCTUYHOCTH TIOJTYYCHHOTO 3HAUCHUS (PU3NIECKON BETUIHHBI,

e paCmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pENIUTh TMPU TOMOIIU
(GU3HYEeCKNX METOOB, HWCIIONB3YS OMHCAHUE WCCICIOBAHUS, BBHIICIATH
MPOBEpSEMOE TPEANOIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBENCHUST  WCCIICNOBAaHUSA, JeJlaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOFOICHUIA U OTIBITOB;

e IPOBOJIUTH OTBITHI IO HAOTIOEHUIO0 DU3HUECKUX SBICHUHN MITN (HU3UISCKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHCHUS
DHEPTUH, 3aBUCHUMOCTH IEpPHOJaa KOJEOAHWUN MPYKUHHOTO MasSTHUKA OT
MacChl Tpy3a M XECTKOCTH TMPYKUHBI W HE3aBUCHUMOCTHh OT aMIUTHTY/IbI
MaJIbIX ~ KojieOaHWM,  MOPSAMOJMHEMHOE  pachpoCTpaHEHHE  CBETa,
pa3nokeHne OeJIoro CBeTa B CICKTpP, M3YUEHHE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKaje M CBOWMCTB HM300pakKeHUsI TIpeaMeTa B COOHMparoieit
JMH3E, HAOJIOJCHHWE CIUIOMIHBIX W JUHEHYATHIX CIEKTPOB W3JIYUYCHHS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyZOBaHMs, ONWUCHIBATH XOJ OMBITA W  €r0  Pe3yJbTaThl,
(bOopMyIHpPOBaTh BHIBOJIHI;

 IPOBOJIUTH TPU HEOOXOJAMMOCTH CEPHUIO TMPSMBIX H3MEPEHUH, OMpenesis
CpeqHee 3HAYCHHWE W3MepseMoil BenuuuHbl ((DOKyCHOE paccTOsHUE
coOuparomieil JMH3BI), OOOCHOBBIBATH BBIOOP crmoco0a H3MepeHUs
(M3MEPHUTEIIBHOIO PUOOpa);

e IPOBOJIUTH  HMCCIEOBAaHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH NMyTH OT BPEMCHHU
pU PaBHOYCKOPEHHOM JIBIDKCHWH O€3 HadaJbHOW CKOPOCTH, TEepHoja
KOJIeOaHMI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPpaXEHHUs CBETa OT yria MaJeHUs W yria MPeIOMJICHUS OT yIiia
NaJCHUSA). IUIAaHUPOBATh HCCIICIOBAaHUE, CaMOCTOSITEILHO COOMpATh



YCTAHOBKY, (UKCHpOBaTh pe3yibTaThl TMOJYYEHHON  3aBUCHUMOCTHU
(bu3nUecKUX BEIWYMH B BHUAE TaOIUIl U TpaduKOB, AeIaTh BBIBOJIBI IO
pe3yiabTaTaM MCCIIeI0BAHUS;

¢ [IPOBOJUTh KOCBEHHBIC W3MEpeHHsI (DHU3MYECKHX BEIWYWH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TNpU PaBHOYCKOPEHHOM JBHXKCHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHHs], KECTKOCTh MNPYXKUHBI, KOADPUIUEHT
TPEHUSI CKOJBXKEHHUS, MeXaHu4yeckas paboTa W MOIIHOCTb, 4YacTOTa H
nepuoj KojeOaHud MaTeMaTH4ecKOro M MPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWJa COOMpAaromeil  JIMH3BI, PaJHOaKTUBHBIN  (oH):
IJIAHUPOBATh M3MEPEHHs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeNysl MPEeAJIOKEHHON UHCTPYKIUU, BHIYUCISTH
3Ha4YE€HHUE BEJIMYMHBI U aHATU3UPOBATH MOJIYYEHHBIE PE3YIbTaThl C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHUM;

e COONIIO/IaTh MpaBUJla TEXHUKU OE30MAaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

epa3NNyYaTh OCHOBHBIC TMPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIETeH:
MaTepualibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUECUHBIH HCTOYHUK
CBETa, Jyd4, TOHKas JIMH3a, IJIaHETapHas MOJENIb aToMa, HYKJIOHHAas
MOJIEIb aTOMHOTO $1/pa;

e XapaKTepHU30BaTh MPUHIUIBI  JIEUCTBUA  HU3YUYECHHBIX MNPUOOPOB U
TEXHHUYECKUX YCTPOHMCTB C OIMOPOM Ha WX omucaHus (B TOM 4YHCIIE:
CIUJOMETpP, JaTYUKHU TOJOXKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJOT, OYKH, TNEpPUCKOl, QoToanmapar, ONTHYECKUE CBETOBOJBI,
CIICKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SBJICHUHM UM  HeoOXoauMmble (uU3NYECKue
3aKOHOMEPHOCTH,

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHUYHBIE PUCYHKU H3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB
IpU PEHICHUU Y4YEOHO--PAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMbl s
MOCTPOEHUS N300paKEHUN B TIJIOCKOM 3€pKajie U COOMparoIel JINH3E,

¢ IPUBOJIUTH TIPpUMEPHI (HAXOAUTh WH(POPMAIIHIO O IPUMEpaXx) MPAKTHICCKOTO
UCIIONb30BaHUSl (PU3NUYECKUX 3HAHUK B TMOBCEAHEBHOW JKM3HU IS
oOecrieueHusi Oe3omacHOCTH Tmpu  oOpaimieHun ¢ nOpubopamu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOJCHUS
HOPM 2KOJIOTUYECKOTO TTOBEJICHUS B OKPY KaIoLIeh cpeie;

¢ OCYHIECTBIATh NOUCK uHPOpMauuu  (U3UYECKOTO  COJAEpPXKAHUS B
HNutepHere, caMocTOATENIbHO (POPMYIUPYSI TOMCKOBBIN 3alpoC, HAXOAUTh
MyTH OMpPEENICHHs] JOCTOBEPHOCTH MOJYyYE€HHON MH(OpMalu HA OCHOBE
MMEIOIIUXCS 3HAHUU U JOTIOJHUTEIIbHBIX UCTOYHUKOB;



* ICTIOJIb30BaTh MPHU BBIOTHEHUH YYEOHBIX 3aJIaHUl HAYyYHO--TIOMYJSPHYIO
auTepaTypy  (U3MYECKOro COJAEp>KaHHsl, CHOpPaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BliafeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
nHpOpMalMK U3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO COAECPKAHUS,
MyOJIMYHO MPEJICTABIATh PE3yJIbTaThl MPOEKTHOW MM UCCIIEI0BATEIHCKON
NEATeNTbHOCTH, MpPH HITOM TPaMOTHO  HCIMOJb30BaTh  HM3YYEHHBIN
MOHSATUMHBIA anmapaT U3ydyaemoro paszaenia (PU3UKH U COMPOBOXKIAThH
BBICTYIUICHUE TIpEe3eHTalMell ¢ y4€TOM OCOOEHHOCTEW ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosaunuyectBo yacos DJIEKTPOHHbBIE
Ne HanmeHnoBaHue pa3jeiioB U TeM (mu¢poBbIe)
Kontpoabnbie | IlpakTuyeckue
n/n MPOrpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAIOLIEro MHUpa
Bbu6nuoreka [JOK
11 Dusiica - Hayka o IpUPOE. 2 https://m.edso0.ru/7f416194
Bbu6nuoreka [JOK
1.2 o . 2 1
VISHHCCKHC BETHAMHAL https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
1. E 5 . 2 1
3 CTECTBEHHOHAYYHbI METOJ MO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaabHbIe CBeJIeHHS 0 CTPOEHHH BellleCTBA
Bbu6nuoreka [JOK
2.1 : 1
CTpocHHe BelecTBa https://m.edsoo.ru/7f416194
99 JIBM>KeHWE 1 B3aUMOJICCTBUE YaCTHI] 5 1 bubmoreka [JOK
' BEILECTBA. https://m.edso0.ru/7f416194
Bbu6nuoreka [JOK
2. Ar : 2
3 PETATHAE COCTOMI Betmectsa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pasnen 3. /IBu:keHne U B3anMoIeHCTBHE TeJl
Bbu6nuoreka [JOK
A M
3 CXAMMHCCROE ABIeHHe 3 https://m.edso00.ru/7f416194
b K
3.2 Wueprus, Macca, MIOTHOCTb 8 1 3 nomaorexa [10

https://m.edsoo0.ru/7f416194



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

Bbu6nuoreka [JOK

3.3 Crna. Bunwr cun 10 3 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3pnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 HNasnenue. [lepenaua naBieHus: TBEPAbIMU 3 bubmuoreka [JOK
' TelaMH, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2 Jlasnerue xuaKoctn 3 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 ArmocepHoe aBiieHue > https://m.edsoo.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE 9 5 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 20
Pa3zpnen 5. Pabota u MomHOCTh. JHeprus
bu6nuoreka [JOK
51 PaGoTa u MommHoOCTE 3 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
5.2 HpocThie MexaHH3MbI ! 3 https://m.edsoo0.ru/7f416194
Bbu6nuoreka [JOK
5.3 Mexanuteckas sHeprus 3 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14



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

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM ungposbie
Ne n/m P KonTtpoubnbie | IIpakTnueckue (macbp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zpnen 1. TennioBble siBIeHUS
. bubmoreka [JOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
12 Tennosre mpoeccet 20 2 3 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 27
Pa3nen 2. DiekTpuyecKkne 1 MATHUTHBIE SIBJICHHSA
DnexTpuyecKue 3apsiibl. 3apsHDKEHHbIE Tea bu6mmoreka [IOK
2.1 . 6
M UX B3aUMOJCUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSIHHBIN INEKTPUUYECKUI TOK 22 1 S) https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
2. M 1 2
3 ATHITHBIC ABIICHIA 6 https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
: 1
24 DEKTPOMATHHTHAS HHAYKLIHS 3 https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE Bpems 4
OBULIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68 3 10



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Kosaun4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/mn P Kontpoabnsie | IlpakTnyeckue (pp )
NMpOrpaMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4veckue siBJeHUsS
11 MexaHndeckoe IBMKEHHE U CIIOCOOBI €ro 10 1 1 bubmoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BaanmopericTame el 21 ! 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.
3 3AKOHEI COXpaHCHIA o 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHuveckne KoJieOaHUsI W BOJTHbBI
Bbu6nuoreka [JOK
2.1 M 7 2
CXAHHHICCKHE KOTEOaHHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 M . 1 1
CXAHH'CCKHC BOJIHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DJIeKTPOMarHuTHOE TMOJi€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMAarHUTHOE MOJIE U bu6mmoreka [IOK
3.1 5 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny )
Paznen 4. CBeToBbIE SIBJIEHMSI
Bbu6nuoreka [JOK
4.1 3aKOHBI PacpoCTpaHEHUsI CBETA 6 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.2 JI 7 1 2
WH3BI M ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6



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

Bbu6nuoreka [JOK

4.3 Paznoxenue 6e710ro cBeTa B CHEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3znen 5. KBanToBbI€ siBJIeHUS
51 1 a aa 4 bubmmoreka [JOK
' CHYCKATHE 1 HOTTOMEHHE CBETa GTOMOM https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
52 (CTpoeiiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3gen 6. IloBTopuTe1bHO-00001AI0IUIT MOAYJIH
[ToBTOpenue u 0000IIeHNE COAEPIKAHUSL bu6mumoreka [IOK
6.1 9
Kypca pusuku https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 17



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTtpoabnsie | IIpakTnueckmne
n/n Bcero u3y4deHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
1 ®u3nka — HaykKa O IPUPOJE. 1
SIBneHus npuponbl.
9 dusnyecKue ABICHU. 1
®u3n4eCcKUe TEPMUHBL.
3 ®u3n4ecKue BEINYHHBIL. 1
W3mepenue pU3n4ecKux BETUYHH.
JlaGopaTopnas padora Ne 1:
4 «OnpeneneHne nokazaHun 1 1
U3MEPHUTEIBHOTO MpHOOpa.
Meroasl HAy4HOTO IMO3HAHUS.
S) Onucanue GpuU3NUECKUX SBICHUH C 1 bubmorexa LIOK
. https://m.edsoo.ru/ff09f72a
ITOMOLIBIO MOJIENEH.
5 VYpok-uccnenosanue "MeToabl 1 1
HAy4YHOTO MO3HAHUA' .
7 CrpoeHue BemiecTna. 1 bu6moteka [IOK
JIBM>KEHHE YacTUI] BEIIECTRA. https://m.edsoo.ru/ff09fe0a
8 JlaGopaTopnas padora Ne 2: 1 1 bu6moreka [IOK
«OnpeneneHue pa3sMepoB MajbIX TEID». https://m.edsoo.ru/ff0a013e
9 Huddysus. 1 bu6moteka [IOK
B3anmonerictBue MoneKyi. https://m.edsoo.ru/ff0a013e
10 1

ArperaTHble COCTOAHUA BCUICCTBA.



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

ITpoBepounas paboTa 1o Teme:

1 I bubmmoreka [JOK
«IlepBoHauaIbHBIE CBEJCHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY.

MexaHnueckoe JKeHHeE.
12 p Rai ABIDREHH bubmmoreka [JOK
ABHOMEPHOE W HepaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JBIDKEHHUE.
Bbubmoreka [IOK
13 CkopocTs. Exummibt cropocTy. https://m.edsoo.ru/ff0a079c
14 p bubmmoreka [JOK
ACHCT TLYTH 1 BPEMCHI JIBHACHIA. https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. Bbubmmoreka [IOK
BzaumoneiictBue Tenl. https://m.edsoo.ru/ff0a0c10

16 M bubmmoreka [JOK

acca - Mcpa HHCPTHOCTH TEL. https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopnas padora Ne 3:
«M3mepenue Macchl Tenay.
18 JlaGopaTopnas pabora Ne 4:
«M3mepenune o0bEMa Tena».

19 [InoTHOCTH BemiecTBa. PacueT Macchl u bubmmoreka [JOK
o0BeEMa Teja Mo €ro MIOTHOCTH. https://m.edsoo.ru/ff0a0fee
JlaGopaTopnas padora Ne 5:

20 «OrnpeneneHue MIOTHOCTH TBEPIOTO
TEena.

Pacuér macc 00BEMa TejIa Mo €ro

21 HET MACEHL I ODBEMA T bubmmoreka [JOK
TIOTHOCTH. https://m.edsoo.ru/ff0al23c
Pentenue 3agauq.

KonTtponpHnas padota Ne 1:
22 «Mexannueckoe aBmxkeHue. Macca.
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II;moTHOCTH BemecTBa».

Cuia Kak XapakTepuCTHKa

Bbu6nuoreka [JOK

23 B3aUMOJIEICTBHUS TEIL. https://m.edsoo.ru/ff0al778
SIBnenune tarorenusa. Cuia TSHKECTH.
C . bubmoreka [JOK
24 e YUPYTOCTH https://m.edsoo.ru/ff0a1778
3akoH ['yka. s :
25 Bec Tena. HeBecomMoCTb. bu6morexa [HOK
Ciita TAKECTH Ha IPYTHX TUTAHETAX. https://m.edsoo.ru/ff0al778
Bubmoreka [IOK
26 .U .
Jlunamomerp. M3meperne ci https://m.edsoo.ru/ff0al778
97 JlaGopaTopnas padora Ne 6:
«HMccnenoBaHue CUIIBI YIIPYTOCTHY.
JlaGopaTopnas padora Ne 7:
28 «M3ydenne 3aBuCUMOCTHU AehopMaIiu
MPY>KUHBI OT IPUIIOKEHHOU CUIIBI».
PaBHOpelicTBYIOIIASA CHII.
29 CrnosxeHue IByX CHJI, HalPaBICHHBIX bubmorexa [IOK
N . https://m.edsoo.ru/ff0al778
10 OJTHOU TIPSIMOM.
Cuna TpeHus u €€ BUBI.
30 TpeHue B npupoie U TEXHUKE. bu6morteka LIOK
Jlaboparopuas pabota Ne 8: https://m.edsoo.ru/ff0ala70
« MccnenoBanue CUIIbI TPEHUS».
31 [ToBTOpenue no teme: «Cuina. Buabl
CHII».
32 KonTtponsHas padora Ne 2 o teme:
«Cuna. Bunsr crm».
33 JlaBnenue. CiocoObl YMEHBIIICHUS U bubmmoreka [JOK
YBEIIMYEHHUS JaBJICHUS. https://m.edsoo.ru/ff0a20a6
Pemienue 3ama4d mo teme: «JlapiaeHue». bubmorexa [IOK
34 https://m.edsoo.ru/ff0a2826
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JlaBienue rasa.

35 3aBHCHMOCTD JIaBJICHUS T'a3a OT bubmorexa [IOK
. A https://m.edsoo.ru/ff0a2376
00BEMa, TeMIepaTyphbl.
36 [lepenaua naBnenus TBEPABIMU Bbubmmoreka [IOK
TeJIaMH, )KUJIKOCTSIMHU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans.
37 JlaBrieHue B )KUJIKOCTH U Ta3e bubmotera [JOK
A ' https://m.edsoo.ru/ff0a2718
Bub6mmoreka [IOK
38 Coobmarompuecs cocyzp. https://m.edsoo.ru/ff0a2970
Bec Bo3nyxa. ATMochepHoe 1aBlIcHHE.
39 ATMOC(I)I;y a 3emun 1/1(11)1 quHHiI e bubmorera LIOK
p p https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHMUS.
40 N3mepenue atMochepHOro JaBIICHUS. bubmmoreka [[OK
OmneiT Toppuuenn. https://m.edsoo.ru/ff0a2da8
41 ATMochepHOe TaBiIeHne Ha Pa3TUIHBIX bu6moteka [IOK
BbICOTaX. bapomerp-anepous. https://m.edsoo.ru/ff0a2fc4
42 I'uppaBnuueckuii npecc. MaHOMETpBI. bu6moreka [IOK
[TopiHeBOM )KUAKOCTHBINA HACOC. https://m.edsoo.ru/ff0a2fc4
43 [TpoBepouHas paboTa 1Mo Teme:
«JlaBeHue».
JleficTBUE )KUJIKOCTH U Ta3a Ha bubmmoreka [JOK
44
[IOrPY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3276
Bubmoreka [IOK
45 ApXHMEJI0Ba CHIA. https://m.edsoo.ru/ff0a3276
Pemenue 3amau mo teme: «Cuia Bbubmmoreka [IOK
46 Apxumena». https://m.edsoo.ru/ff0a3654
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JlaGopatopnas padora Ne 9:
«OmnpezeneHne BHITATKABAIOLICH CHIIB,

47 JNEUCTBYIOLIECH Ha TEJO, IOTPYKEHHOE B
KHIKOCTEY.
Bubmmoreka [IOK
48 Hnapasme Tex https://m.edsoo.ru/ff0a3514
Bubmoreka [IOK
4 I1 .B .
9 TIABAHC CYAI0B. BOSAYXOTIABAHIC https://m.edsoo.ru/ff0a3514
JlaGopatopnas padora Ne 10:
50 «BpIsiIcCHEHUE YCIOBUI IUIABAHUS TENA B
KHIKOCTHY.
51 IToBTOpenue no teMe: «JlaBieHue
TBEPABIX TEJ, KUAKOCTEU U ra30B».
59 KonTponsHas padora Ne 3 mo teme:
«/laBieHue TBEPABIX TEN, KUIKOCTEU U
ra3oB».
Bubmmoreka [IOK
M .
>3 exanmeckas pabota https://m.edsoo0.ru/ff0a3f82
Bubmoteka [IOK
4 M .E .
> OUIHOCTD. BAUHHLIL! MOTUHOCTH https://m.edsoo.ru/ff0a3f82
55 IIpocTeie MexaHu3MBbL. Ppruar. bu6moreka [IOK
PaBHOBecue cui Ha pelyare. https://m.edsoo.ru/ff0a478e
Bbu6nuoreka [JOK
M .
56 OMEHT CHIIbT https://m.edsoo.ru/ff0a478e
57 VYpok-uccnenoBanue 'Peryaru B ObITY U

B JKUBOU IIPUPOIE.
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JlaGopatopnast pabora Ne 11:

58 «MccnenoBanue ycaoBHi paBHOBECHS
pblyara».
59 ITpocTsie Mexanu3Mel. biok.
IIpocTeie Mexanu3mel. HaknonHas
60 wiockocTh. Koaddumuent noxesHoro
JNEUCTBUS MEXaHU3Ma.
JlaGopaTopnast pabora Ne 12:
61 «M3mepenue KIIJI HakioHHOM
TUTOCKOCTH.
MexaHudeckast SHEprusl.
Kunernueckast 1 moTeHIMaIbHAS
62 SHEprusl. bu6moteka [IOK
3aKOH COXpaHEHUsI MEXaHUYECKOU https://m.edsoo.ru/ff0a4252
SHEPTHUH.
63 IToBTOpenue no teme: «Pabdora.
Mo1HOCTb. DHEPIrUs».
64 KonTtponsnas padora Ne 3 o teme:
«Pabota. MomHOCTb. DHEPrusi».
65 IToBTOpenue no teme: "MexaHudeckoe bu6moteka [IOK
IBIOKeHHE" . https://m.edsoo.ru/ff0a4ee6
Bubmmoteka [IOK
66 [ToBTOpenue o teme: "JlaBnenue".
P a https://m.edsoo.ru/ff0a4ffe
[ToBTOpenue no teme: "PadoTa.
67 MorHoCTh. DHEeprus' bubmiorexa HOK
' privt - https://m.edsoo.ru/ff0asffe
68

HtoroBas koHTpanbHas padota (Ne5).
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8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Nen/m | Tema ypoka Kontpoabnbie | IIpakTuueckue
Bcero U3y4deHusi | oOpa3zoBaTebHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KUHETUYECKOH TeO 0 - e 1 bubmorexa [IOK
UHETUY i TEOPUU U UX OTIBITHBI
P https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYIL. 1
3 Mopenu TBEPIOTO, )KUJIKOTO U 1 Bubmuoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA. https://m.edsoo.ru/ff0a540e
OOBbsicHeHUE CBOWCTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKECHUHN
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
5 Kpucramnmaeckue u amopdHbie Tena 1 bubmorera LIOK
UCTA/UTNYECKUE U aMOp(DHBIC Tela.
P P https://m.edso0.ru/ff0a5800
6 CMaunBaHue M KalWIISIPHOCTb. 1 bu6moreka [JOK
IIoBepXHOCTHOE HATSKEHUE. https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CHKaTUE 1 bubmoreia HOK
P P ' https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTypHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKECHUS 1
YaCTHII.



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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9 Buytpennsis sHeprus. Criocoobt bu6moteka [IOK
U3MEHEHUs BHYTPEHHEN SHEPTHUH. https://m.edsoo.ru/ff0a5c60
Bu6mmoteka [IOK
1 B .
0 HABL TEIIoTepeAa https://m.edsoo.ru/ff0a6412
KoanyuecTBO TEIIOTHL.
11 VY aenapHas TEI0eMKOCTh bubmotera [JOK
g ' https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OallaHca.
PacueT koaudecTBa TEIIIOTHI,
12 HEOOXO0IUMOT0 JIJIsl HarpeBaHusl Tea u bubnmoreka [JOK
BBIAEISAEMOTO UM IIPU OXJIAXKICHUMU. https://m.edsoo.ru/ff0a7088
Perienue 3amay.
JlaGopaTopnas padora Ne 1:
13 «ccnenoBanue ABIEHUS TEMLIIO0OOMEHA Bubmmoreka [IOK
IIPY CMELIUBAHUU XOJIOAHOU U TopsiYeit https://m.edsoo.ru/ff0a6a98
BOJIBI».
14 DHeprusi TOIINBA. bubmmoreka [[OK
VY nenbHas TEIUI0Ta CropaHus TOIUIUBA. https://m.edsoo.ru/ff0a7b5a
JlabopaTopnas padora Ne 2:
15 «Om I; GHI;HI/ICP eJIbHOM bubmoreia HOK
e e https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA.
3aKoH COXpaHEHUS U MIPEBPAILICHUS
SHEPrUM B MEXAHUYECKHUX U TEIIOBBIX bu6moteka LIOK
16
IpoLeccax. https://m.edsoo.ru/ff0a7b5a
Bbubmoreka [IOK
17 K 6orta Ne 1 :
OHTPOIBHAT pabota 1o TeMe https://m.edsoo.ru/ff0a86ae
«TennoBbie SBICHUSY.
18 Bubmmoreka [IOK
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ArperaTHLIe COCTOAHUA BEUICCTBA.

https://m.edsoo.ru/ff0a71d2

[ImaBnenue u oTBEpACBaHUE

Bubmmoreka [IOK

19
KPUCTAJUIMYECKUX TEIN. https://m.edsoo.ru/ff0a71d2

20 VY aenpHas TEII0Ta IJIaBICHUS bubmoreia HOK

A ' https://m.edsoo.ru/ff0a71d2

21 [TapooGpazoBaHye U KOHJICHCAIHS. bu6moreka [IOK
Hcnapenue. https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemioTa

99 napooOpa3oBaHUs U KOHJICHCALIUH. bu6moteka [IOK
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS https://m.edsoo.ru/ff0a786¢c
oT aTMOc(epHOTO TaBICHUS.

Bnaxnocts Bo3ayxa.

93 JlaGopaTopnas padora Ne 3: bu6moreka [IOK
«OrnpeneneHne OTHOCUTENbHOM https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3yXa».

24 VY aenpHas TEIUIOTa MapooOpa3OBaHUs U bubnmoreka [[OK
KOHJICHCAIUU. https://m.edsoo.ru/ff0a71d2
[TpuHIHIEI pabOTHI TETIIIOBBIX

25 fnraljeneﬁpl'[a oBas TypOMHa bubmorexa [IOK
s P P ' https://m.edsoo.ru/ff0a7c7c
JIBUrarens BHYTPEHHET'O CTOpaHHUSI.

KII] TenmoBoro nBuratens. TenmoBbie

26 BUTATEIHU U 3allIUTa OKPYKaroIen brbmorexa [IOK
A - pyarom https://m.edsoo.ru/ff0a7c7c
Cpe/Ibl.

KonTtposnpHas padota Ne 2:
27 «/I3MeHEeHHE arperaTHbIX COCTOSTHUHN bubmorexa [IOK
P https://m.edso0.ru/ff0a83f2
BEIIIECTBA.
28 DneKTpu3anus Ted.
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JIBa posa JIEKTPUYECKHUX 3apSAI0B.

B3aumoelictBre 3apsKEHHBIX TEIL.

29
3axoH KynoHna.
DIEKTpUUECKOE MOJIE.
30 HanpspkeHHOCTD 3JIEKTPUUYECKOTO bu6moreka LIOK
nosis. [IpyHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0la
JIEKTPUYECKUX ITOJIEH.
31 JleTMMOCTb 3JEKTPHUECKOTO 3apsia.
Hocurenu >nekTpu4ecKkux 3apsaos.
32 DneMeHTapHBIN 3aps.
Crpoenue aToma.
[IpOBOIHUKH U TUDTEKTPHUKHU.
33 3£(OH COXpaHEHUs anng WYECKOTO bubmotera [JOK
P P https://m.edsoo.ru/ff0a8ef6
3apsiza.
DNEKTPUUYECKUH TOK, YCIOBUS €TI0
34 CYIIIECTBOBaHUS bubmiorexa HOK
i ' https://m.edso0.ru/ff0a95a4
VICTOYHMKH 3JIEKTPUUYECKOTO TOKA.
35 JlelicTBUS SJIEKTPHYECKOr0 TOKA Bubmiorexa HOK
P ' https://m.edso0.ru/ff0a96b2
36 DNEeKTPUYECKU TOK B METaJIJIax, bubnmoreka [[OK
JKUIKOCTSIX U ra3ax. https://m.edsoo.ru/ff0a9838
37 DneKTpuuecKas 1erb U e€ COCTaBHbIe
YacTH.
38 Cuna Toxa.
DJNEeKTpUUECKOe HANpsHKEHHE.
bu6moreka [IOK
39 Jlaboparopuas padota No 4: ubmorexa I

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

«M3mepeHne U peryJInpoOBaHUE CHIIBI
TOKa».

JlaGopaTopnas padora Ne 5:

Bu6mmoreka [IOK

40 "U3mepeHue U peryiupoBaHme
P " perymp https://m.edsoo.ru/ff0a9e14
HaNpsDKeHUS '
41 3aBHCHMOCTE CHJIBI TOKA OT
HAMPSDKCHUS.
42 CornpoTuBieHue NpOBOAHHUKA. bubmmoreka [[OK
VY enpHO€ CONMPOTUBIICHUE BEILIECTBA. https://m.edsoo.ru/ff0aa738
3aBHCHMOCTEL CHJIBI TOKA OT
43 HanpsokeHus. 3akoH Oma g ydacTka Bubmorexa LIOK
p ' i https://m.edsoo.ru/ff0aad4a
LIETIN.
44 VY nenbHO€E CONPOTHUBIICHHUE.
45 PeocTatnl.
JlaGopaTopnas padora Ne 6:
46 «PerynmupoBaHue CUIIBI TOKA Bubmiorexa LIOK
ymp https://m.edsoo.ru/ff0aa04e
peocTaTom».
JlaGopaTopnas padora Ne 7:
47 «M3MepeHne COpOTUBIICHUS
MIPOBOTHHKA TIPU TOMOIIH aMIIepMETpa
1 BOJIbTMETPA».
48 ITocnenoBaTeIbHOE COETUHEHE
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MIPOBOIHHUKOB.

Hapannenbﬂoe COCAUMHCHUC

49
MIPOBOTHHUKOB.
Bbu6nuoreka [JOK
50 Pabora 11eKTpu4eckoro ToKa. https://m.edsoo.ru/ff0ab124
Bbu6nuoreka [JOK
51 MoIHOCTS 3IeKTPHYECKOTO TOKA. https://m.edsoo.ru/ff0ab124
Bubmmoreka [IOK
52 3axon Jxoyns-Jlenua. https://m.edsoo.ru/ff0ab124
JlaGoparopnast pabota Ne 8:
53 «On 12 CHI;HI/ICP a00TBI U MOIIIHOCTH bubmoreia HOK
pe p - https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKa».
DJIEKTPpUUYECKUE TIETH U MOTPEOUTETN
94 AIICKTPUYCCKOM SHEPTUHU B OBIT bubmoreia HOK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue.
KonTtponsHas padora Ne 3 o teme:
«DNEKTPUUECKUE 3apsi/Ibl. bu6moteka [IOK
55
DNEeKTpUUYECKUE SIBICHUSY. https://m.edsoo.ru/ff0abea8
56 MarsurtHoe IoJe. Bubmuoreka [IOK
MaruauTHO€ 110JI€ 3€MJIH B €r0 https://m.edsoo.ru/ff0acOba
3HAYCHHME IS )KM3HHM Ha 3emIie.
57 [TocTosiHHBIE MAarHUTHI, KX
B3aUMO/ICICTBHE.
58 OmnwiT OpcTena. MaruutHoe nojue bubmmoreka [JOK

QJICKTPUYCCKOT'O TOKA MarsuTHoOe I10JIe

https://m.edsoo.ru/ff0acld2
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KaTYILIKH C TOKOM. DJIEKTPOMArHUTHI.

JlaGopaTopnas padora Ne 9: bu6morteka [IOK

59
«M3ydeHune 31eKTpoMarHuTa. https://m.edsoo.ru/ff0ac74a

60 DNEeKTPUYECKUNA TBUTATEb. bubmmoreka [[OK
Hcnonb30BaHue 3MEKTPOABUTATEA. https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas padora Ne 10:

61 «Koner OBaHUE U U3y4YECHUE bubmorexa [IOK

Pyap i https://m.edsoo.ru/ff0ac86¢c
paboThI 3JEKTPOIBUTATEIIS».
OnbiTel @apages.
62 3aKO0H 3JEKTPOMArHUTHOW WHIyKIIHH.
[IpaBuno Jlenna.
DJeKxTporeHepaTop.
CriocoObl MoJTy4eHHs ANEKTPUIECKON

63 SHEPTrUuu. DNEKTPOCTAHIINU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTHUH.

64 Kontponsnas padora Ne 4 o teme: bu6moteka [IOK
«MarHuTHbIE SBIICHUS. https://m.edsoo.ru/ff0acb14
IToBTOpenue no teme: «TemnoBele bu6moteka [IOK

65
SIBJICHUSIY. https://m.edsoo.ru/ff0acc5e

66 IToBTOpEHME 11O TEME: bu6moteka [IOK
«DNEKTPUUECKUE SABJICHUS. https://m.edsoo.ru/ff0acdc6

67 [ToBTOpeHue no reme: «MarHuTHbIE
SIBIICHUSI».

68 Hrorosast koHTposbHas pabota (Ne 5).
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnsbie | IIpakTnueckne
n/n Bcero u3y4deHusi | oOpa3zoBaTeJbHbIE
padoThI padoThI
pecypcsl

MexaHn4eckoe IBUKEHUE.

1 MarepuanbHas Touka. Cucrema 1
OTCU€Ta.
OTHOCHTENHHOCTh MEXaHNYSCKOTO Bbubmuoteka [IOK

2 1
nerkenus. [lepemenienue. https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IIPSAMOIMHEWHOE

3 NIBIOKEHUE. 1 Bubmmoreka [IOK
Onpenenenne KOOpAUHATHI https://m.edsoo.ru/ff0ad19a
JBUKYIIETOCs Tena.
HepasHoMepHOE npsIMOIIMHENHHOE

4 neukeHue. CpeqHsis U MTHOBEHHAs 1
CKOPOCTb.

5 [IpsimosmHENTHOE PaBHOYCKOPEHHOE 1 bu6moreka [JOK
JBIKEHHE. Y CKOpEHUE. https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUSI. 1
I'padux ckopoctu. [lepemerenue.
Jlaboparopnas padota Ne 1:

7 «I/Iccie oEaHI/I: ABHOYCKOPEHHOI'O 1 1 bubmorexa LIOK

8 P yerop https://m.edsoo.ru/ff0adb18

JBUKCHUSY.

8 CTapTOoBBIil KOHTPOJIB. 1
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IToBTOpenue no reme: «Mexannueckoe

9
JIBHKEHUEY.
10 KonTtponsnas padora Ne 1 o teme:
«MexaHH4eCcKOe JBMKEHUE.
1 CB0060iHOE TTaICHUE TE.
Onpitel [Manunes.
PaBHOMEpPHOE NBUXKEHUE 110
12 OoKpyxHOCTH. L{eHTpocTpeMurensHoe bubmmoreka [JOK
ycKopeHue. JInHelHas u yriaoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH.
13 IlepBs1ii 3akoH HploTOHA. bu6moteka [JOK
Bexkrop cuibl. https://m.edsoo.ru/ff0ae612
14 Bropoii 3akon HetotoHa. bu6moreka [IOK
PaBHOpelicTBYIOIIAs cHIa. https://m.edsoo.ru/ff0ae72a
15 Tpernii 3akoH HproToHa. bu6moteka [IOK
Cynepno3unus Cuil. https://m.edsoo.ru/ff0ae982
JlaGopaTopnas padora Ne 2:
16 ((I/IBMI:) eHI;e clzco eHHs1 CBOOOIHOTO Brbmrorexa LIOK
P yerop A https://m.edsoo.ru/ff0aeb6e
MaJCHUs».
Bbu6muoteka [IOK
17 . I'yxa.
Cura ynpyrocti. 3axon I'yia https://m.edsoo.ru/ff0aeca2
Pemenue 3anau no teme: «Cuna
18 YIIPYTOCTH.
19 JlaGopaTopnas padora Ne 3: bu6moreka [JOK
«OrnpeneneHue KeCTKOCTH MPYKUHBI». https://m.edsoo.ru/ff0aee28
20 Cuna TpeHusl. bubmotera [JOK

https://m.edsoo.ru/ff0af738
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Pemrenne 3amayg mo teme: «Cuiia

Bubmoreka [IOK

21
TPEHUS». https://m.edsoo.ru/ff0afa26
Jlaboparopuas pabota Ne 4:

22 «On 12 enlz:HHe Izcoa(b(bn VEHTa TPEHUS bubmorera LIOK

pel t P https://m.edsoo.ru/ff0af8be
CKOJIB)KEHUSIY.
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
23 - bubmmoreka [JOK
' https://m.edsoo.ru/ff0afb8e
YckopeHnne cBOOOHOTO MaCHUS.
Ypoxk-koHpepeHus: «JI[BuxxeHue e
24 B(FK r S)BI/II)Ta HI/IOHH(J)tI[‘O eHTpa bubmoreia HOK
pyrIp i HeRTP https://m.edsoo.ru/ff0af044
(ConHeunas cuctema). ["amakTHKU».
IlepBas kocMHuUecKasi CKOPOCTb. bu6moreka [IOK

25
HesecomocTs u neperpysku. https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualbHOW TOUYKH.

26 AGcommoTHO TBEPIOE TEIO. bubnmoreka [JOK
PaBHOBeCHE TBEpIOTO TENa € https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOU OCBIO BPALCHUS.

27 MowmeHT cuinbl. LleHTp TsKecTH.

28 Pemenue 3agau no reme: «MOMEHT Bubmmoreka [IOK
cuibl. LleHTp TsKRECTHY. https://m.edsoo.ru/ff0b02b4
Nmnynsce Tena.

NMiynsc CUiIbL.
29 3aKoH COXpaHEHHS HMITYJIbCa bubmoreia HOK
P JRea. https://m.edsoo.ru/ffOb07fa
Yrpyroe u HeEynpyroe
B3aUMOJICHCTBHE.
30 Pemenue 3aga4 nmo teme: «3aKoH bubmmoreka [JOK
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COXpaHEHUs UMITYJIbCa».

https://m.edsoo.ru/ff0b096¢c

Ypok-koHpepennus: «PeakTuBHOE

31
JBY)KEHUE B IIPUPOJIE U TEXHUKED.
Bubmoreka [IOK
32 Mexanunueckast paboTa U MOUTHOCTb.
A # paboTa 1 MOTHOCTS https://m.edsoo.ru/ff0b0a84
33 PaboTa cunbl TSKECTH, CHIIBI Bbubmumoteka [IOK
YIPYrOCTU U CUJIBI TPEHUS. https://m.edsoo.ru/ffOb0db8
JlaGopaTopnas padora Ne 5:
34 «Omnpeznenenrie padbOTHI CUIIBI TPEHHS
IIPYU PAaBHOMEPHOM JBMKEHUH TeJIa IO
TOPU30HTAIILHON IIOBEPXHOCTUY.
35 CBs3b 3HEPTUH U pabOTHI.
IToreHnmanbHas dSHEPrus.
Kunernueckas sHeprusl. bu6moreka LIOK
36 .
Teopema 0 KHHETUYECKOU YHEPTUH. https://m.edsoo.ru/ffOb0c32
37 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKE.
JlaGopaTopnas padora Ne 6:
38 «M3 peHI/IIZ: 3aK(I:Ha COXpaHEHHUs Brbmrorexa LIOK
I P https://m.edsoo.ru/ffOb12fe
SHEPTUN».
39 IToBTOpenue no reMe: Mexanndeckoe
IBIDKeHHE. B3aumogencTBue Tem».
40 KonTtponsHas padora Ne 2 o teme:

MexaHnueckoe IBHKEHUE.
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B3aumonencTBue Tem».

KonebarenbHOE IBUXKEHUE U €TO

Bubmuoreka [IOK

41
XapaKTePUCTUKHU. https://m.edsoo.ru/ff0b1858
3aTyxaromye KoJieOaHusl.
42 BLH}{]X E:{HBIG KOJIeOaHUsI bubmotera [JOK
e ' https://m.eds00.ru/ff0b20f0
Pe3onanc.
43 MareMaTn4ecKuii ¥ NpyKUHHBIN
MasITHUKH.
44 Ypoxk-koHpepenuus: «MasTHUKH B bubnmoreka [[OK
NPUPOJIC U B OBITY». https://m.edsoo.ru/ff0b197a
45 IIpeBparienue sHepruu npu
MEXaHUYECKUX KOJICOAHMSIX.
JlaGoparopnas pabota «OrnpeaeieHue
46 qaCToprI Hpne IfO a Kone6ainzll71 bubmoreia HOK
PO https://m.edsoo.ru/ff0blaec
NPYXKHHHOTO (HUTSHOTO) MasiTHHKA».
47 Pemenue 3aa4d o teme: «Koebanusl.
MasTHHUK.
MexaHU4eCKHUE BOJIHBI.
48 CBo¥CTBa MEXaHHMYECKUX BOJIH bubmoreia HOK
' https://m.edsoo.ru/ff0b21fe
[TpotonbHBIE U IOTIEPEYHBIE BOJHBI.
49 MexaHU4eCKHUE BOJIHBI.
NX XapakTepuCTUKHU.
50 3BYK.
PacnipocTpaneHne U oTpakeHUE 3ByKa.
o1 I'poMKOCTB 3ByKa U BBICOTA TOHA.
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AKYCTUYECKHI pE30HAHC.

52 3BYKOBBIC SIBJICHUS.
53 Ypok-koHpepeHus: «YIbTpa3ByK U bubmmoreka [[OK
MHOPa3BYK B IPUPOJIEC U TEXHUKEY. https://m.edsoo.ru/ff0b23ca
54 IToBTOpEeHue no Teme: «MexaHN4ECKHUE bu6moreka [IOK
KoJ1e0aHusl U BOJHBD». https://m.edsoo.ru/ff0b25f0
55 Kontponsnas padora Ne 3 o teme:
«MexaHn4ecKue KoJieOaHus U BOJHBI.
DNEeKTpOMarHuTHOE TOJIeE. bu6moteka [IOK
56
DJEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0b2abe
57 CBo¥iCTBa AJIEKTPOMArHUTHBIX BOJIH.
Ypok-koH(pepenuus: «M3yyenne
58 CBFz)ﬁCTB 3?612 OMaFHI/ITH}LZIX BOJIH bubmorexa [IOK
P ' https://m.edsoo.ru/ffob2fe6c
[IpuHIUIIBI pagUOCBA3U».
VYpoxk-konpepennus: «lkama
AJIEKTPOMAarHUTHBIX BOJIH. bu6moteka LIOK
59
Hcnonp30BaHue 3JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2c6c
BOJIH JIJI1 COTOBOU CBSI3HY.
Pemenue 3a1a4 Ha onpezieNieHne
60 4acTOTHI U JJIMHBI 3JIEKTPOMArHUTHOU
BOJTHBI.
DJeKTpOMarHuTHas MPUPOJIa CBETA.
61 CkopocTb cBera. bubmmoreka [JOK

BousiHOBBIE CBONCTBA CBETA.
PacnipocTpanenue cBera.

https://m.edsoo.ru/ff0b31d0
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HcTtounuku cBeTa.

62 [IpssMonHEHOE pacpoCTpaHEeHHE bubmoreia HOK
P pacupocTp https://m.edso0.ru/ff0b3658
cBeta. 3atMenus ConHua u JIyHsl.
3aKOH OTpaKEHUs CBETA. 3epKaa.
63 Permenvie 3a1au Ha MpUMEHEHNE 3aKOHA bubmoreia HOK
P https://m.edsoo.ru/ff0b38c4
OTpaKCHHSI CBETA.
64 IIpenomienue cBera. bu6moteka [IOK
3aKOH MPEIOMIIEHHUS CBETA. https://m.edsoo.ru/ffOb3aea
[TosmHOE OTpakeHue cBeTa.
65 Hcnonp30BaHme MOJHOTO BHYTPEHHETO bubmoreia HOK
1P https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHSI B ONITHYECKUX CBETOBOIAX.
Ypok-konpepenmus: «Mcmnonb3oBanne
66 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAsI
CBSI3b.
Bu6mmoreka [IOK
67 JI .0 .
FIHSDL ATTHHCCHAT CILIA JHHSH https://m.edsoo.ru/ff0b3f2c
. bubmmoreka [JOK
68 [Toctpoenue nzobpaxe .
TPOCHIE M3OOPIICHHTL B JH3ax https://m.edsoo.ru/ff0b444a
. bubmmoreka [JOK
69 [Toctpoenue nzobpaxe 3ax.
TPOCHIE M3OOPIICHHTL B JH3ax https://m.edsoo.ru/ff0b444a
JlaGopaTopnas padora Ne 4:
70 «Onpenenenne GOKYCHOTO PaCCTOSHUS bubmmoreka [[OK
Y ONITHUYECKOM CUJIBI cCOOMparoten https://m.edsoo.ru/ff0b4206
JTUH3BI».
71 Ypok-koH(pepernus: «OnTudeckue bubmmoreka [JOK
JIMH30BBIE TPUOOPHI». https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak onrtuyeckas cucrema. 3peHue. bubmmoreka [JOK
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KonTtponsnas padora Ne 4 o teme:

73
«CBeTOBBIE SIBIICHUS.
Bbu6mmoreka [IOK
74 Hurepdeperima 1 anppaxis ceera. https://m.edsoo.ru/ff0c0f4c
Pasnoxxenne 6enoro cBeTa B CIIEKT).
75 OnbiTel HetoToHa. CliokeHune bubmmoreka [JOK
CIIEKTpaJbHBIX LIBETOB. /lucnepcus https://m.edsoo.ru/ff0c0e2a
CBETA.
VYpok-npakTukym: «BoaHOBBIE
76 CBOMCTBA CBETA. IUCIIEPCHS,
uHTEephEepeHIHs U AUPPaKIHS».
77 OmnsiTel Pesepdopaa u rmuranerapaast bubmmoreka [[OK
MOJIEJIb aToMa. https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa.
Hcnyckanue 1 MOTTIONIEHUE CBETa
79 atomoM. KBauThbl. JIuneluaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPbI
80 JlaGopaTopnas padora Ne 5: bu6moreka [IOK
«HabmogeHne CneKTpoB UCITyCKaHUS». https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIbI bubmorera LIOK
A AbL: https://m.edsoo.ru/ff0c1672
82 PanuoakTuBHBIE IPEBpAIICHHUSI. bu6moreka [IOK
N3oTomsL. https://m.edsoo.ru/ff0clald
83 Ctpoenue aToMHOrO sijipa. bubmmoreka [[OK

Hyxiionnas Mmoaens.

https://m.edsoo.ru/ff0c18ac
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Pemenue 3amau o teme:

84 PannoakTuBHbIE TIpEeBpaIieHUs bubmoreia HOK
A peBpait https://m.edsoo.ru/ff0clb4a
aTOMHBIX SITIEp.
85 PannoaktuBHbIN pacnaz.
[Tepuon nonypacmnana.
DKCIepuMEHTATLHBIE METOIbI
86 HUCCIIEOBAHNS YACTHUILI.
SInepHble CUIBL. SnepHble peakiuu.
87 3aK(I))HH coX aHeHI/ISIF;a s Iz)Boro u bubmiorexa HOK
p P https://m.edsoo.ru/ff0c1c58
MAacCOBOT'O YKCEN.
Bbubmmoteka [IOK
88 DHeprug CBsI3U aTOMHEBIX siep. CBsa3b
p Aep https://m.edsoo.ru/ffOcld7a
MacChl U DHEPTHH.
89 Jlenenue siiep ypasa.
SnepHble peakuuu.
Peakiiuu cuHTE3a U AEICHUS SAIED.
90 SInepHbIA pPeakTo ’ bubmorexa [IOK
71ep p p- . https://m.edsoo.ru/ff0c1e88
Wcrounuku sHepruu CosHIA U 3BE3I.
SnepHas dHepreTuxa.
91 JIenCTBYS paJuOAKTUBHBIX U3Iy4EeHUN
HA )KUBBIC OPTaHU3MBI.
92 [ToBTOpenue mo Teme: «kKBaHTOBEIE bu6moreka [IOK
SIBJICHUSI. https://m.edsoo.ru/ff0c223e
93 KonTtponsHas padora Ne 5 o teme:
«KBaHTOBBIE IBIECHUIY.
94 IToBTOpenueno teme: «MexaHndeckue bu6moreka [IOK

SIBJICHHUA».

https://m.edsoo.ru/ff0c245a
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95 [ToBTOpeHue mo Teme: «MexaHUIEeCKHE 1 bu6moreka [IOK
SIBIICHUS». https://m.edsoo.ru/ff0c2572
96 IToBTOpenueno teme: «MexaHndeckue 1 bu6moteka [IOK
BOJIHBI. 3BYKY. https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHue mo Teme: «MexaHUIeCKHUe 1 bu6moteka [IOK
BOJIHBI. 3BYKY. https://m.edsoo.ru/ff0c2b30
IToBTOpEenueno reme:
98 «DIEKTPOMArHUTHOE TI0JIE U 1 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0c2c52
3JIEKTPOMATrHUTHBIE BOJHBIY.
IToBTOpEenueno reme:
99 «DIEKTPOMArHUTHOE TI0JIE U 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0c2d6a
3JIEKTPOMATrHUTHBIE BOJHBIY.
100 IToBTOpenue no teme: «CBeTOBBIE 1 bu6moreka [IOK
SIBIICHUS». https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue no teme: «KBaHTOBbIE 1 bu6moreka [IOK
SIBIICHUS». https://m.edsoo.ru/ff0c3044
102 HroroBast koHTposbHast paboTa (Ne 6). 1
OBUIEE KOJIMYECTBO YACOB I10 102 17

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

1. IIporpamma

2. Y4eOHHK

3. 3amagyHuK

METOJAUYECKHUE MATEPUAJIbI IS YUUTEJIA

1. [loypounsie pa3pabOTKu

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



		2023-09-04T18:51:44+0600
	Захваткина Наталья Алексеевна




