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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanus yueOHoro npeamera «Ousukay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYalOlIMXCS M OpPraHU3alui0 H3YyYEeHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBA3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[Iporpamma no ¢Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

duszmnka ABISETCS  CHUCTEMOOOPA3yIOLIUM Uil  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB
U SBJICHUM, HW3ydyaeMbIX XHMHEH, OHOJIOTHed, acTpOHOMHEH u (PU3HUEeCKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHO-HAyyHYI0 KapTUHY MHpa,
npenocTaBisieT Haubojiee sICHble OOpas3lbl NPUMEHEHHS HAyyHOro MeEToja
MO3HAaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa M3 TIaBHBIX 33734 (pU3MUECKOro oOpa3oBaHUs B CTPYKTYpe OOLIETo
00pa30BaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMU €CTECTBEHHO-HAYyUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00II€00pa3oBaTelIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM



Kosternn MunuctepcTBa npocsenienus Poccuiickoit @eneparuu (MpoToKkos ot 3
nexadpst 2019 r. Ne [1K-48H).
Heaun uzyyenus ¢pusuku:

NprUOOpEeTeHHEe WHTEpeca W CTPEMIICHHsS] OOydYarolmuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUS U (HOpMUPOBAHUE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTara H3ydeHUS
OCHOB CTPOCHHSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNH O POIM (U3UKH TSI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCUOHATTLHON JIEATEIHHOCTH, CBSI3aHHOW ¢ (PU3UKOMH, MOATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3TUX Iejed MmporpaMMmbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEYIONIUX 3a1a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

MPUOOpPETEHNE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHMI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUM HAOJIIOAAaTh MPUPOIHBIE SBJICHHS U BBIIOJIHATH ONBITHI,
nabopatopHble pabOTBI U OKCIEPUMEHTAJbHBIE HCCIENIOBAHUSA C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu poheCcCHOHATBLHON AEATeIbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEEIIO).

[Ipennaraemslii B mporpaMme 1no (Qpu3uke nepedyeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



Ja00paTOPHBIX PaObOT M ONBITOB C YYETOM HMHAWBUIYAIBHBIX OCOOCHHOCTEH
0o0yyJarommxcs, CIucKa AKCIEPUMEHTAIbHBIX 3aJlaHUM, TpeajiaraéMblX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

duznka — Hayka o mpupone. SBneHuss npupoibl. PU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTEMa €/IMHUIL.

Kak ¢wusuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4aloT TMPUPOY.
EctecTBeHHO-HAYUYHBIM METOJl TMO3HAaHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaemMoro apieHus. Onucanue Gu3NUECKuX SBICHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, DSJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. H3mepeHue pacCTOSHUN.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3MmepeHne temreparypsl NPU TMOMOIIHA JKMAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
HIapyKa, MyIEHHOT0 FOPU30HTAIBHO, TeM OOJIbIlIe, 4eM OOoJIbIlIE€ BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactul BemecTBa. CBSA3b CKOPOCTH JIBMXKEHHMS YacTHL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpucTayuiM4eckux) Teda. B3auMocBs3b MEXJIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).

2. OmbITHI 110 HAOJIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.

Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.

Mexanuyeckoe JBUkKeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKECHUE.
Cxkopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér myTtu u
BPEMEHH JIBHXKCHUSL.

SBnenue wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHHSI CKOPOCTH [IBIKEHMsS Teid. Macca kak Mepa HMHEPTHOCTH Teja.
[TnoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BeleCTBa.

Cuia kak xapakTepucThka B3aumozeicTBus Tei. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepenune cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsAMoM. PaBHOmelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaOmronenre MmexaHu4ecKoro IBUKEHUS Tea.
N3mepenne ckopocTy MPSMOIUHEUHOTO JIBUKEHHUS.
HaGnronenue siBieHUs: UHEPLIMHU.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJI.
CioxeHne CwiI, HalpaBJICHHBIX 110 OJHOU MPSMOMU.

Jlabopamopusie padbomul u onvimel.

1. OmpexneneHre CKOPOCTH PAaBHOMEPHOTO JIBUKECHHS (IIApUKa B XKUAKOCTH,
MOJIENIH AEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHS OpycKa WM IIapukKa 0
HaKJIOHHOM IIOCKOCTH.

1
2
3
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5
6

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarivu)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJbXKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Paznen 4. JlaBjieHne TBEPABIX TeJl, )KMAKOCTENH W ra3oB.

Hanenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHS raza OT 00bEéma, Temmeparypbl. llepenmaua maBieHHs
TBEPIABIMU TENAMH, KUAKOCTAMH W razamu. 3akoH llackans. [IneBmaTnueckue
MaIIuHbl. 3aBUCUMOCTb JABJICHHS >KUJIKOCTH OT TIiIyOuHBI. ['mapocraTudeckuit
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHUu3MBlI.

AtMmocdepa 3emuin u armocepHoe gamneHue. [IpuuuHbI CylecTBOBaHUS
BO3aylIHON 000m0uku 3eminn. OmnbiT Toppuuesnnu. M3mepenue arMochepHOro
JaBjieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t u13MepeHust atMochHEepHOTO JIaBIICHUS.

JlelicTBrE JXKUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U ra30M.

Coobmaromuyecst COCyIbl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nercTBUsl aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIONIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTh

S T o

TeNa U IIIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITECHEHHOM KUJIKOCTH.
8. YcIIOBHE IUIABaHMS TEI: TJIABAHWUE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU

N

OT COOTHOILIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJKOCTb YaCTH TEJaA.

2. OmnpenenieHWe  BBITAIKMBAIONIEH CHIIBI, JEHCTBYIOIIEHM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TENa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
NEHCTBYIONIE Ha TEIo0 B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOH B
YKUJIKOCTb YaCTH TeJa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHCcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpPEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pa6ora u MOIIHOCTB. JHEpPrus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbiyara. [IpumeHeHue TmpaBuia paBHOBECUS phiuara K OJIOKY.



«3onotoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprud. KuHernueckas W TNOTEHUHAIbHAs SHEPIUS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JABM)KEHUH Tela

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUU MOJIEKYISPHO--KUHETUYECKON TEOPUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yacTull. Buytpennsas sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OSHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenuwe. Kunenue. YaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl KHUIIEHHS OT aTMoc(hepHOTo
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmopenune OpoyHOBCKOTO JIBHIKEHHSI.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OalsIOHE IIPHUIIA.

OneITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHEHHs] BHYTPEHHEH »HHEpruM Tejla B pe3yJibTare
TeIuIonepeaadyu U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCnapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IeKTpUUECKUX 3apsioB. BzaumopeiicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CyHEPHO3ULIUH JIEKTPUUECKUX TOJIEH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
Hcrounuku mnoOCTOSHHOrO ToKa. JIeMCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
st ydactka uenu. llocrmemoBatenbHOE W HapajuleIbHOE — COSIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe noje. MarHuTHoe noJsie 3eMJIM U €T0 3HAYEHHE NJIA KM3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TOJ€  DJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSSHHOTO TOKa. lCmoJsib30BaHUE 3IEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue 3IEKTPOMArHuTHON MHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPsiJIOB.
[IpoBOIHUKY U AUBAEKTPUKH.
MoenupoBaHre CUIOBBIX JINHUW SJIEKTPUUYECKOTO MOJISL.
HcTouHnkr NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 351eKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
. MoaenrpoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENH TOCTOSHHOI'O TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHON MHIYKIIMH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIONCHHUIO DJICKTPU3AIMU TEJI WHIYKIHMCH U TpHU
COTIPUKOCHOBCHHH.

UccnenoBanre AeMCTBUS DSJIEKTPUYECKOTO TMOJNS Ha MPOBOJAHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.
V3mepeHre 1 peryJIMpoBaHUEe CUJIBI TOKA.

V3mepeHre 1 peryIMpoBaHNe HAIIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WIAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHWKA OT €ro JUIMHBI, ITUIOMIAAHM ITONEPEYHOTO
CEYCHHUs U MaTepuana.

[IpoBepka mnpaBuiia CIOKCHHUS HANPSHKCHUHW TIPU  TOCIEIOBATSIIBHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenne padOTHI YMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH 3JEKTPUYECKOTO TOKA, BBIJCISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHMUTHOTO TIOJSI  TMOCTOSHHBIX ~ MarHUTOB TMPU  UX
00BeIMHEHUY U Pa3/ICTICHUN.

UccnenoBanne neicTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue AerCcTBUS MAarHUTHOTO TT0JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBL IO HWCCIEOOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHAYKIIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYEHUSI W HANpaBJICHUS HHIYKIIMOHHOTO
TOKaA.

9 KUIIACC

Pa3nen 8. Mexannyeckue siBJICHUS.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkeHne. HepaBHoMepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiMHEWHOe naBmwkeHue. CBoOogHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroToHa. Broponi 3akon HeroroHa. Tpernit 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bmxkenune mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenne mmmyinbca. UMnynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiiH. [loTeHIIManbpHast SHeprus cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.



AN

8.
9.

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

CpaBHeHuEe TyTeld W TPAeKTOPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAaccChl Tela W JEWCTBYIOUIEH Ha HEro
CHJIBL.

Hab6mronenne paBeHcTBa CUIT ITPU B3AaUMOJICHCTBUH TEJI.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHue UuMIyJbca mpu abCOTIOTHO YIPYTroM B3aUMO/ICHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU ABUKECHUU TeJa MO/ ICHUCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHHSI OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOJTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM ABM)KCHUH Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. Onpenenienne pabOTHl  CHJIBI  YIIPYTOCTH TIPU  MOJIBEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABUKHOTO U MOABUKHOI'O OJI0KOB.

11. MI3yueHue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannueckue KoJIe0aHHA U BOJIHBI.

KonebarensHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHM: TIeproI,
4acToTa, aMIUIUTyJa. MareMaTudecKuil U NMPYKUHHBIM MasTHHKU. [IpeBparieHue
SHEPIruH IPH KOJIeOaTeIbHOM JIBHKEHUU.

3aryxatomue — KojeOaHus.  BeiHyXaeHHble — KojeOaHus.  Pe3onaHc.
Mexannueckue BoJHbL. CBoiicTBa MexaHW4YecKuX BOJIH. [IpogonbHBIE W
nomnepevyHbie BOJIHBL. JIlMHA BOJHBI M CKOPOCTh €€ pacrpoCTpaHCHUS.
MexaHn4ecKre BOJHBI B TBEPJIOM TeJe, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u

yJIbTPa3BYK.
Hemoncmpayuu.
1. HaOmronmenne kojie0aHWii Ten IIOA ASHUCTBUEM CHJIBI TSDKECTH W CHIIBI
yIIPYTOCTH.
2. HaGmronenue xonebaHuii rpy3a Ha HUTU U HAa TIPYKUHE.
3. HaOnronenue BBIHYKIEHHBIX KOJIEOAHUI U pe30HaHCA.
4. PacmpocTpaHeHUe MPOJIOJIBHBIX M IMIOMIEPEYHBIX BOJH (HA MOJICIH).
5. HaGmroneHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHUMN PE30OHAHC.

Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue 4YacTOThl M Mepuoja KoieOaHW MaTeMaTUYecKOro
MasTHHKA.
2. OmpezeneHne 4acTOThI U IEPHOJA KOJIeOaHNU I MPYKUHHOTO MAasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTU NEPUOJIA KOJIEOAHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHMMOCTH NEpHOJa KOJeOaHUI Ipy3a, MOJIBELIEHHOIO K
HUTH, OT Macchl Ipy3a.
6. ONbBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh MepHUofa  KOJeOaHHIt
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pasnea 11. CBeToBbI€e ABJICHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBera. 3atMeHus ConHua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpaX€HHE cCBeTa. VCHnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONAa M Tejeckoma. [7a3 kak onTudeckass cucrema. bIM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBArOLIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunmun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. PaznoxeHue 6enoro cBera B CHEKTP.

12. [lomyyenune 6em0ro cBETa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenoBanne 3aBUCHMMOCTH YIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yria
naJICHUS.

2. M3yuenue xapakTepuCTUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.
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3. HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHUSI CBETOBOIO JIyya OT yria
I1aJICHUS] HA TPAHULIE «BO3LyX—CTEKIIO».



4. TlomydeHnue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OmbITHI MO BOCHIPHUATHUIO I[BETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
I[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Omnwitel Pesepdopna u rutanerapnas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomeHne ceeta atoMoM. KBaHTel. JInHeHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyknonnas wmopens atomHoro sazapa. HWzortonsl. PaanoakTuBHBIE
npespaienusd. [lepuoa nonypacnana aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DHeprus CBA3M aTOMHBIX saep. CBA3bp Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mctounuku sneprun ConHia v 3BE31.

SnepHas osHepretuka. JleMCTBUS pagUOAKTUBHBIX H3JIyYCHUN HaA JKUBBIC
OpraHUu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpbl pa3au4HbIX T'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpupOIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBaHue TpEeKOB: W3MEPEHHME IHEPTrUM YACTULBI IO TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENBHO--00001IAONTNIT MOy b TIPEIHA3HAYEH AJIs1 CUCTEMATHU3aluN
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUEHUHU BCEro Kypca (PU3MKH, a TaKkKe IS MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMEHy 10 (Qu3uKe Uil OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipn M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
JesITeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3ynbTaToB  00ydeHus, ¢opMmupyercs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BaHHUS



SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBACHITH (pu3mdeckue
SIBJICHHSI, TPUMEHSA I[OJIyYEHHbIE 3HAHMWS, pelarbh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP JaHHOTO pa3zielia pealnu3yeTcs
32 C4y€T TOro, 4Yro OOy4yaromuecs BBIIOIHSIIOT 3a/laHusd, B KOTOPBIX UM
Ipearaeres:
HA OCHOBE IIOJIYYEHHBIX 3HAHUN pacrno3HaBaTh M HAyYHO OOBSICHSTH
duznueckue sIBJICHUS B OKPY>KaIOIIEH MPUPOJIE U MOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YyuCIie s IPOBEPKU TUIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI Hanbojiee Ba)XXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3TUYHBIX UCTOUYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUXKEHHUE JTMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAUMMbIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HAHUE BAXXHOCTU MOPAJbHO--3TUYECKUX IPUHIIMIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KAaueCTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHH, BAXKHEWILIEH COCTABISIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— AKTMBHOE y4yaCTUE B PEIICHUHM MPaKTUYECKHX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U



COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHCIEe U (U3HUYECKUX
3HAHMU;

e — MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPO(eccHii, CBI3aHHBIX C (PU3UKO;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHUCHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHWUI IJi1 penieHus 3a7ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHE TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJeM W MyTed HX
penieHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKON HAMPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
APYTHUX,

e — TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSTeNIbHOCTD;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIEe POPMYIHPOBATH
UJIeH, TIOHATHSA, TUTIOTE3bI 0 GU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKH;

e — IUJAHUPOBAHHE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PUIUUYECKUX
3HAHMU;

e — CTPEMJICHHE aHAIM3UPOBATDH U BHISBIATH B3aUMOCBS3U IPUPOJIBI, OOIIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (DHU3UUECCKUX 3HAHUMH;

e — OIGHKA CBOUX JICUCTBUU C Y4YETOM BIIMSHHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MOJKHBIX TJIO0ATBHBIX MOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE [I03HABATEIbHBIC YHUBEPCAIbHBIC yUCOHbIC ICHCTBU,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbIC  y4YeOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTeJbHBbIC YHMBEPCAJIbHBIC YYeOHbIE AeHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:



BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIAITh TTPUYUHHO--CJICJICTBEHHBIC CBS3M IMPU H3YyYCHUH (PHU3UIESCKHIX
SIBIICHUH W MPOIIECCOB, JIENATh BHIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMpATh CMOCO0 pelleHus y4deOHoW Quznueckon
3ajlayu (CpaBHEHHE HECKOJIBKHMX BApHUAHTOB PEIICHUs, BHIOOp HamOoJjee
MOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIHI
(u3MUeCKUil 3KCHEPUMEHT, HEOOJIBIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITETLHO (OPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOACHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3jIMYHbIC METOMbI, HHCTPYMEHTHI U 3aIllPOCHI IPU MOUCKE U
orOope WHGPOPMAIUU WM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEJILHO ~ BBIOMpaTh ONTHMAIbHYIO (GOpMy TpeICTaBICHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TnarpaMMaMi, HHOU TpaduKoOi ¥ MX KOMOWHAITUSIMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOM TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [IeTTH COBMECTHOH JIESATEIBHOCTH, OPTaHU30BBIBAThH JEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleisaTh PO, OOCYXAAaTh IPOILECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTasi KAYCCTBEHHOTO pe3y/IbTaTa 1o
CBOCMY HAIPABJICHUIO W KOOPJAWHHPYS CBOM JICUCTBHS C JIPYTUMHU
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KA4eCTBO CBOETO BKJIaJia B OOIIMA MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (PU3NYECKUX 3HAHUM;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AJITOPUTM PELICHUS (PU3NUECKON 3a1auu WU
IUIAHA UCCIIEJOBAHMS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh PEIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JABaTh aJICKBATHYIO OLICHKY CUTyalluH U MIPEIaraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh TPHUYUHBI  JOCTIDKCHUSI  (HEIOCTHIKCHUSI)  PE3yJIbTaTOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallWid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JAPYIrOro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUHN (HU3NIECKUX 3a]1a4 WK
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XMMHUYECKHE  SIBJICHUA,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSA BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOIAS
cuna, gedopmanus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YacTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHUsI, Tepeaada JaBjieHUs TBEPABIMU TeJIaMH, >XUIKOCTAMH U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHWE TeJ, MpeBpallCHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYECHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBMXKEHUS C Pa3JIMUHBIMU CKOPOCTSMH B KMBOM M HEXHUBOU
Npupose, ACUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIMSHUE
aTMOC(epHOTo JaBJICHUS Ha *KUBOW OpraHU3M, IUIaBaHHWE PbIO, phIUaru B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUICCKYIO 3a7a4y B yUEOHYIO,
BBIJIC/ISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢usnueckne BeTUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSIKECTU, BEC
Tela, Ccujla TPEeHUs, JAaBileHHEe (TBEPIAOTO Tena, >KUJAKOCTH, Tas3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbI, KOI(QOUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETHYECKas W TOTCHIMAJIbHAS JHEPTHsl), MPU OMHUCAHUM MPABUIBHO
TPAKTOBaTh  (PU3WYECKUN  CMBICI  HCHOJB3YEMBIX  BEIWYMH, UX
0003HaueHUsT W €IAUHUIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TpapUKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIONb3Ys NpaBUjla CIOXKEHUs CUi (BIOJIb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIoO paBHOBecUs pbluara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4ECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MAaTEMATHYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKHUE SIBICHUS, ITPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISIT PUYMHHO--CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3NUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajadyd B 1—2 JEHCTBUSA, MCMOJb3YysS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3alMChIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3NUECKHIE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3a7a4, OLEHUBATh PEATTMCTUYHOCTD
NOJIyYeHHON (PU3UYECKON BEJIMUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUM MCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanosjaoxkenue  (rumoresy),  pazidyaTb W UHTEPHPETUPOBATH
MOJIYYEHHBI pEe3yJbTaT, HAXOJIUTh OLIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
buzndecKux CBOICTB TEI: dbopmyIupoBaTh MIPOBEPSIEMBIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BBIBOJIBI;

BBIIIOJIHATHh MPSAMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(pOBbIX MPHOOPOB, 3aMUCHIBATH IMOKAa3aHHUS MPHUOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3MYECKOM BEIMUYUHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIErOCS TeJla OT BPEMEHU JIBUKEHHUS TeNa, CHUJIbI
TPEHHUs CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IIOIIAI CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh W3MEPEHUS, Clenysl MpenIoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpEeUIOKEHHBIX TaONull U TrpauKOB, JAejaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Teja, CHUJla TPEHHSI CKOJIbKEHHUS,
JaBJI€HUE  BO3/yXa, BBITAIKUBAIONIAs  CWJia, JIHCTByIOIIass  Ha
NOTPY>KEHHOE B KHUAKOCTH TeJI0, KOIDOUIIMEHT IOJIE3HOTO JeHCTBUA
OPOCTHIX MEXAaHU3MOB), CJHEAyd TMPEUIOKEHHON WHCTPYKUUU: TPHU
BBITIOJIHEHUH HW3MEPEeHHU COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIUMCIISATh 3HAUEHHE UCKOMOW BEJIMYUHBI;

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUKHBIN OJI0K, HAKJIOHHAS TUIOCKOCTb;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHus (B TOM 4YHUCIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBICHUA U HEOOXOIMMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaxXoAWTh  HMH(OpPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbsI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 MTOBEACHUS B OKPYKAIOIIEH Cpee;

OCYILECTBIATH OTOOp HWCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M MyTEM CpPAaBHEHHs PA3JIMYHBIX HCTOYHHUKOB BBIJEISTH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JaUTEepaTypy (PHU3MUECKOro COAEp:KaHMs, CIPABOYHbIE MaTepHalbl,
pecypcel cety HTEpHET, BiaaeTh NpUéMaMyU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qucie MyOJIMYHO JieJlaTh KPaTKUE COOOIIEHUS O pe3ysbTaTax MPOCKTOB
WK y4eOHBIX WCCIENOBAaHUN, TPU HTOM TPAMOTHO HCIOIH30BAThH
M3YYCHHBIA TIOHSATHHHBIA amnmapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHTALUEN;

IPU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUM pacCIpenessiaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIIbI, BBICTpaUBaTh
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JIBU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIIEHHBIA Tap, BIAXXHOCTh
BO3/yXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FJIEKTPUUYECKOE M0JI€, TPOBOAHUKHI
U JUDJICKTPUKH, IOCTOSIHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTue, Tervionepesaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auusi (OTBEpJEBaHUE), KHUIICHUE,
Temionepeaaya (TeTI0MPOBOJHOCT, KOHBEKIIHS, W3JIyYEHHUE),
BJIEKTPU3AIUs TEJ, B3aUMOJICVCTBUE 3apANIOB, ICUCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOIO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
10 ONHUCAHUI0 HUX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (U3WYECKUX  SBICHUU B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJOEMOB,
MOpCKHUe Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, dJICKTPUICCKUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
mone 3emuH, Jpedd MOoIOCOB, pOJIb MAarHUTHOTO TIOJS JJIsS JKU3HU Ha
3emiie, MOJISIPHOE CUSHHUE, IIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/7a4y B
y4eOHYI0, BBIJCIISATH CYIICCTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3UYCCKHUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UYCCKHE SBJICHUS, UCIIOJIB3YS
bu3nuYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJUISCTBO
TEIUIOTHI, YJieJibHAsg TEIUIOEMKOCTh BEIIECTBa, VYJEiIbHAas TEIjIoTa



IUTaBJICHUS, yJelIbHas TeIJIoTa MapooOpa3oBaHUs, YJelibHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAallVHbl, OTHOCHUTEJIbHAs BIIAJKHOCTb BO3/yXa, JJEKTPUUYECKUN 3apsii,
CHJIa TOKA, 3JIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONpOTUBIEHHE  BeElleCcTBa, pabora U MOUIHOCTb
AJIEKTPUYECKOTO0  TOKa), TpU ONHCAHUM TPaBWIBHO  TPAKTOBATh
(u3nYecKuil CMBICT MCIHOJB3YEMBIX BEIMYMH, 0003HAYEHMS] U €AUHHULIBI
(U3nYeCKUX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(u3nYecKyt0 BEIMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTh Ipaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpUU
CTPOEHHS BEIEeCTBA, NMPUHLHUI CYNEPHO3UIMU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHUs 3apsiaa, 3akoH OMa i1 yJacTKa LENu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHHs DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyal[uil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 TOrHYecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
(pU3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuiatb pacuy€THhle 3amadyd B 2—3 JEWCTBUSA, HCHOJIb3YSd 3aKOHBI U
dbopmynibl, CBsI3bIBaIOIIME (PU3MUECKUE BEJIWYMHBI: Ha OCHOBE aHalin3a
YCJIOBHMS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl PpELICHUA 3a7add, BbIOMpaTh 3aKOHBI U  (QOPMYJIbI,
HEOOXOaUMbIE g €€ penieHus, NPOBOAUTH PACUETHl U CpPABHUBATH
MOJIYYEHHOE 3HaY€HHE (PU3NYECKON BEIUUYHMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysS OMHCAHHUE HCCIEIOBAHMS, BBLACIATH
IIPOBEPAEMOE  NPEAINOIOKEHNE, OLICHUBATh IMPABWIBHOCTH MOPsIKa
IIPOBE/ICHUSI HCCIIEIOBAHUS, 1€T1aTh BHIBOJIBI;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WIH
(u3nYecKuX CBOMCTB Tell (KalUJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHMsl NpPU M3JIYYEHHH OT LBETa MU3Iydarowmed (ITOIJIOIArOIIEi)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPBI KUIKOCTH U
IIoMAaM €€ TIOBEPXHOCTH, JJIEKTpU3alUs Tel W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3aps/ioB, B3aMMOJEHCTBHE IIOCTOSHHBIX MArHUTOB,



BU3yQJIM3allMsl MarHUTHBIX II0JIEW TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHuTHOTO TOJISI Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTAa,
CBOMCTBAa 3JIEKTPOJBUIATEIsl MOCTOSHHOTO TOKa): (POPMYJIMPOBATH
poBepsieMble MPEANONIOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHMsl, OUCHIBATH X0/ OIbITA U (POPMYJINPOBATH BHIBOBI;
BBITIOJIHATh ~ TMPSMbIE  W3MEPEHUs  TEeMIEepaTypbl, OTHOCUTEIbHON
BJIQXKHOCTH BO3MlyXa, CHJIbl TOKAa, HAMNpPsDKEHUS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB U JATUMKOB (DU3MYECKUX BEIMYMUH, CPaBHUBATH
PE3YNbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOTIOTHOM MOrPEIIHOCTH;
IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrod ¢ HCHOJB30BAHMEM  MPSMBIX  HU3MEPEHHH  (3aBUCHMOCTH
COMPOTHBIICHHUSI TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAJAA MOIMEPEYHOTO
CEUCHUS U YACITHLHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUST Ha  IPOBOJIHUKE,
UCCJIEIOBaHUE TMOCIEAOBATEIbHOIO M MapaJUIeIbHOTO  COEAUHEHUHN
NPOBOJHUKOB): TUIAHUPOBATh HKCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Clenys MPeajoKEHHOMY IJIaHy, (UKCHPOBATH
pe3ynapTaThl MOTYYCHHONW 3aBUCUMOCTA B BHIE TaOnui M TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEAOBAHMS;

MPOBOJNUTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BeIWYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHE NPOBOJHWKA, paboTa u
MOIITHOCTh JJIEKTPHUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMparthb
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUMCIISTH 3HAUCHNUE BEJIMUMHBI,

coO01aTh MpaBuila TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JACUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX OMHCAaHHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETP, CUETUYUK JJIEKTPUUYECKOW DHEPTHH, SIEKTPOOCBETHTEIbHBIC
MpUOOPHI, HArPEBATEIBHBIC JIEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, HNEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIOJNIBb3YSl 3HAHHUA O CBOMCTBaX (DM3MYECKUX SIBICHUN U HEOOXOIUMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuboOpel MO CXE€MaM M CXEMaTHYHBIM PHUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



erneil ¢ Mmocae0BaTeNIbHBIM U MapajlIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paziunyasi ycJIoBHbIE 0003HAUEHHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;
OPUBOJIUTH  TpPUMEPHl  (HAXOAUTh  WHGPOPMALMIO O  MPUMEPax)
IPaKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUsSI 3J0POBbS M COOIIOJCHUS
HOPM SKOJIOTHYECKOTO TMOBEACHHS B OKPY>KaIOIIEH cpejie;

OCYHIECTBJISATh MOUCK HWHGOpMaMK  (HU3UYECKOTO COACpXKAHUA B
NuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUU U MyTEM CpPaBHEHMUS
JOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUNBOM WIIM MOXKET OBITh HEJJOCTOBEPHO;
MCTIOJIb30BaTh MPH BHITIOJTHEHUH YUEOHBIX 3aJaHUi HAyYHO--TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  COAEpIKaHMs, CIPABOYHBIE MaTepUabI,
pecypcol cetr MHTepHeT, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUS,
0000mass wHGOpPMALUIO M3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOTO
COJiEpKaHusl, B TOM 4UHCJIE€ MYyOJMYHO TPEACTABIATH PE3yIbTaThl
NPOEKTHOW WIJIM WCCIEN0BATEIbCKON NEATETbHOCTH, MPU ITOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (Qu3ukw,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpHU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (U3NIECKUX
MPOIIECCOB paclpeenaiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMU, CJICTUTH 32 BBHIMOJIHEHUEM IUIaHA JEHCTBHUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKIAI B
JESITENFHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHKATHBHOE B3aUMOICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K xoHniy oOyuenus B 9 kjiacce npeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTephalibHas TOYKa,
TPAaeKTOPHsI, OTHOCUTEIbHOCTh MEXaHWYECKOTO IBMXKEHHUA, nedopmanus
(ympyrasi, mjgacTH4ecKasi), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPOE TENO,
LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHMUECKHE KojeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CHEKTpPbI UCITyCKaHUs U MOIJIOIIEHHUs, anb(a-, OeTa- U raMma-u3JIy4eHus,
W30TOIBI, SIAEPHAS] SHEPreTHKA;



paznuuarh SBI€HUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBUKEHUE, CBOOOIHOE
NaJIcHUEe TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHUBHOE JBUKEHHUE, KOoJeOaTelbHOe NBMKEHUE (3aTyxarolue U
BBIHY)KJICHHBIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBI)KCHHE, OTPAKEHUE
3ByKa, MNPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUe OeIoro cBeTa B
CIIEKTP U CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3ITyYEHHS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpYyXarolieM Mupe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, IBM>KEHUE MIAHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHHE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIETpSICEHHE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOJIOTHYECKOE JIEUCTBUE BUJIAMMOTO,
yIbTPaUOJIETOBOTO M PEHTTCHOBCKOTO H3JIYYEHUW, €CTeCTBEHHBIN
pPaIuOaKTUBHBIN (DOH, KOCMUYECKHE JIYy4Yd, PaJUOaKTUBHOE H3IIyUEHUE
MPUPOJHBIX MHUHEPAJIOB, [JEWCTBUE PAJAMOAKTUBHBIX U3JyYCHUH Ha
OpraHu3M YEeJIOBEKA), MPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH) (PUBHUECKUX
SIBIICHMI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyeckre BEIMYUHBI (CPEAHSII U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBU)KCHUH, YCKOpPEHHE, TMEpEMEIleHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHUJIa YNPYrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIAJICHHs, BEC Tela, HMIYJbC TeJla, HUMITYJIbC CHIIBI,
MEXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS JHEPTUsl Tela,
MOAHSATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAS YHEPrUusl CHKaTou
NPY>KUHBbI, KUHETUYECKash DSHEpPrusi, IOJHAs MeEXaHW4YecKasi »HEprus,
MepUOoJ U YacToTa KoJieOaHUM, ITTMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIIEHUS CPEJibl), P ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKHN CMBICT WCIOJIb3YEMbIX BEITUYHH,
0003HaueHUsI W EIUHUIBI (U3HMUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTUMH BEIMYUHAMM,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS M IPOIECCHI,
UCIIOJb3Yysl 3aKOH COXPAaHEHHUs HEPruM, 3aKOH BCEMHUPHOTO TATOTECHMUS,



OPUHLMI CYNEPHO3ULHUNA CHJI, NPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHBl HbIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCa, 3aKOHBl OTPAKEHUS H
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAaCCOBOIO YUCET
OpU SJAEPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €r0 MATEMATHYECKOE BBIPAKEHHE;

OOBSCHATh (PU3NUYECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BHIABISThH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTh OOBsCHEHHE U3 2-3
JIOTUYECKUX II1aroB C OMOpPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparolmuecs Ha cucteMy u3  2-3
YpPaBHEHHMIT), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a7aud 3alKChIBaTh KpPAaTKOE
yCIIOBUE, BBISBIATH HEJOCTAIONIME WM M30bITOYHBIE JaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISI PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTHUYHOCTh MOJYYEHHOTrO 3HA4YeHHUs] (DU3UUECKOU
BEJINYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METO/OB, HCIOJb3ysl ONHMCAHUE HCCIEOBAaHUSA, BbIACIATDH
MPOBEPAEMOE MPEANOIOKEHUE, OLICHUBAaTh MPABWIBHOCTh MOPSAKa
MPOBEICHUSI  UCCJENOBAaHUs, JENaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOACHHUI U ONIBITOB;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
(u3nuecKuX CBOWCTB Tesl (M3ydeHUEe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPIruH, 3aBUCUMOCTb MEepHUoJa KoJeOaHUW MPYKUHHOIO
MasTHUKA OT MAaccChl Ipy3a U JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJTMHEHOE PACIIPOCTPAaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTP, U3yYEHHE CBOMCTB M300pa)K€HUs B
MJIOCKOM 3€pKajie M CBOWCTB HW300paKEeHHS MpeaMeTa B coOMparoiein
JUH3€, HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB H3JIYyYEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpynoBaHMs, OMNHCHIBATH XOJ ONbITA W  €r0  pe3yJbTaThl,
(bopMyTHpOBaTH BEIBOJIBL;

MPOBOJUTH NMPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
cpeqHee 3HAaYeHHE U3MEpAeMON BeIMYMHBI (POKYCHOE pacCcTOsHUE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp crmocoba HW3MEpeHUs
(M3MepuTeNnpHOTO MPUoopa);

NPOBOANUTH HCCJIENIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJb30BAaHUEM MPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYTU OT BPEMEHU



OpU PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HadyaJbHOM CKOPOCTH, Mepuoja
KoJIeOaHU MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIiia OTpa)K€HUsl CBETa OT yIja MaJieHUus W yIia NMPeJoMIIEHHsS OT yrua
NajeHus1): IJIaHUPOBaTh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl IOJYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEIIMYUH B BHUJC TaONHIl M TpadUKOB, NIENaTh BBIBOJIBI 11O
pe3yabTaTaM HCCIIeI0BaAHUS;

NPOBOJUTh KOCBEHHBIC HW3MEPEHUS (PUINYCCKUX BEITUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBW)KCHHH,
yCKOpEeHHe CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOd(pPuimeHt
TPEHUS CKOJBKCHHS, MEXaHWYeckas padoTa W MOIIHOCTh, YacToTa W
nepuoa  KoyiebaHW MaTeMaTHYeCKOro M MPYKWHHOTO MAasTHUKOB,
ONTHYEeCKass CWia COOMparomeld JMH3BI, paAHOAKTUBHBIA  (hoH):
TUTAHUPOBAaTh HM3MEPEHHs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOTHITh U3MEPEHHUS, CIEAys MPEUI0KECHHOW MHCTPYKIIUU, BBIYHCIISATH
3HAYCHHUE BEIIMYMHBI U aHATH3UPOBAThH MOJYYCHHBIE PE3YNIbTAThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJI01aTh MpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

pa3ianuaTh OCHOBHBIC TMPH3HAKA M3YyYCHHBIX (PUINYECKUX MOJICICH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETapHAas MOJEIh aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, OATYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BunibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBax (PU3MUECKHX SIBICHUH H  HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IJIf
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3epKajie M cCOOMparouIeil JTnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOOUTh  HMHGOPMALMIO O  MpUMEpax)
IPaKTUYECKOTO HCMOJIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JUJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKalolLIei cpene;



OCYHIICCTBJIATh TMOUCK WHGOpMauK  (HU3UIECKOTO COACpPKAHUA B
HNuTepHete, caMoCTOSATENBHO (HOPMYITUPYS MOUCKOBBIN 3ampoC, HAXOIUTh
NyTH OMpPEeNeNIeHUsI JOCTOBEPHOCTH MOJYyYeHHON MH(OPMAIIMU Ha OCHOBE
MMEIOIINXCS 3HAHUH U IOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHUU YUEOHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
TUTEepaTypy  (PHU3UYECKOro  COICpXKaHUS, CIPaBOYHBIE MaTepUalbl,
pecypchl cetn MHTEpHET, BIajeTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeobpa3zoBaHusl HHPOPMAIUH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIC COOOIIEHUS HA OCHOBE
UHPOpPMAIIMM U3 HECKOJIbKUX HCTOYHHKOB (DM3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPECTABIATh PE3YJIbTAThl MPOSKTHOW MITH UCCIIEIOBATEILCKOM
NCATCNBHOCTH, TPU OTOM TPAMOTHO  HCIOJIb30BaTh  W3YYCHHBIH
NOHATUHHBIA anmapar HW3y4aeMoro paszjeiia (U3MKH U COIPOBOXKIATH
BBICTYIUICHHUE TIpEe3eHTalMe ¢ Y4ETOM OCOOCHHOCTEH ayIuTOpUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY’KAI0IIEro MUpa
bubnunoreka [JOK
1.1 o - 2
M3ta - HayKa o tipupone https://m.edso0.ru/7f416194
bu6mmoreka [{JOK
12 PH3HHCCKHE BT IHHEI 2 1 https://m.eds00.ru/7f416194
Bbu6nunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I TO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro mo paznery 6
Pa3nen 2. [leppoHayaibHble CBeJleHUSI O CTPOEHUM BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetecTRa https://m.eds00.ru/7f416194
99 JIBrmKeHHe U B3aMMOICCTBUE YaCTHI] 9 1 bubmuoreka IJOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6maunoreka [JOK
2.3 A 2
TPETATHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl
bu6nunorexa [JOK
A M
3 CXAMHHCCKOC JBIDKEHIE 3 https://m.edso0.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTH 4 1 bu6mmoreka [{JOK



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

bu6mmoreka [JOK

3.3 Crna. Bupst cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBineHust TBEPABIMU 3 bubnuoreka [JOK
' TEIaMH, JKHAKOCTSIMH U ra3aMu https://m.edsoo0.ru/7f416194
bub6nunorexa [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmochepHoe rasrenue 6 https://m.edso0.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pasnery 21
Pa3zpnesn 5. PaGoTa u MOIIHOCTb. DHeprus
bu6mmoreka [{JOK
51 Pabora u momgocTs 3 ! https://m.edso0.ru/7f416194
Bbu6nunorexa [JOK
5.2 Hpocthie MexauH3Mel > 1 https://m.edso0.ru/7f416194
bu6maunoreka [JOK
53 Mexanmeckas SHeprits 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUA
N bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teruosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28
Pa3znes 2. JjekTpuyecKkre U MArHUTHbIE SIBJICHUSA
21 DIIEeKTpUYECKUE 3aps/ibl. 3apsKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 [TocTOSIHHBIN TEKTPUUCCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MICKTPOMAT HHTHA HH KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM uudpoBLIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bceero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CITIOCOOBI €ro 10 1 bubnuoreka [JOK
' OIUCaHHUSs https://m.edsoo.ru/7f41a4a6
bu6numoreka [JOK
1.2 B I 20 1 3
SAMONCHCTRHC T https://m.eds00.ru/7f41a4a6
bubmuoreka IJOK
1. 1
3 3axompt coxpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3nen 2. MexaHn4yecKHe K0OJ1e0aHUS U BOJIHBI
bu6nmmoreka [JOK
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M .3 8 1 3
CXQHITICCKNE BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15

Pa3znen 3. 3J1€KTp0MaFHI/ITHOC moJie v 3JICKTPOMArHMTHBIC BOJIHBI

DIIEKTPOMArHUTHOE TIOJIE U bubnnoreka [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBBIC SIBJICHUSA
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubnuoreka ITOK



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

bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bu6nuoreka [JOK
5.1 Hcnyckanue u NMOrJoIEHNE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 9 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne nudposbie
iy Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue 0GpazoBaTe/bHbIE
padoThI padoThI pecypeh

1 ®dusnka — Hayka o npupozne. SBneHus 1
IPUPOJIBI
OuznyecKue sIBICHUS
OuznyecKue BEIMYMHBI U UX U3MEpPEHUE
VYpok-uccnenoanue "M3mepenue

4 TeMITepaTyphl MPU MTOMOIIH KUIKOCTHOTO 1 1
TEPMOMETPA U AATUMKA TEMIIEpaTypsl"

5 Mertoasl HaydHOro 1o3Hanus. Onucanue 1 bu6moreka [JOK
(bu3nYeCKuX SBJICHUN C TIOMOIIBI0 MOIeei https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka runoressl:

5 JABHOCTD MOJIETA MIapUKa, MYHICHHOTO 1 1
TOPU30HTAJIBLHO, TEM OO0JIbIIIE, UeM OOJIbILE
BBICOTA ITycKa"

Crpoenue BeniecTBa. OMBITHI,
7 JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 bubamorexa [IOK
https://m.edsoo.ru/ff09fe0a
BElIECTBA
8 JIBM>KeHHEe YacTHIl BEIIeCTBa 1 En6mrorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «ONbITH IO

9 HaOJII0/IEHUIO TETIOBOTO PACHIMPEHUS 1 1

ra3oB»



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

10

Arper aATHBIC COCTOSAHUA BCIICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI.

11 O606mmenue no pazaeny «lleppoHayanbHble Eg{i?;f::g;gﬁ}; 020378
CBEJICHUS O CTPOSHHUH BEUIECTBAY
12 Mexanndeckoe ABUKEeHUE. PaBHOMEPHOE 1 bu6mmoreka [JOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka LIOK
13 Ckopocts. EAMHHLE Ckopocth https://m.edsolcfru/fan079c
14 Pacuer nytu u BpeMeHM JBUKEHUS bubamorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepriusa. Macca — Mepa HHEPTHOCTHU T E;fg;?f:g;gﬁﬁf 020¢c10
16 [InotHoCTh BemecTBa. Pacuer maccel u bubnunorexa [JOK
o0beMa Tesa 10 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
TUIOTHOCTH TBEPJIOTO TEa
18 Pemrenne 3amad mo Teme "[1moTHOCTH bubnuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTeprCcTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota «3yuenue
20 3aBUCHUMOCTH pacTsoKeHus (nedopmarium)
MPYKHHBI OT TIPUITOKEHHOW CHITBDY
21 SBnenue tarorenus. Cuia TsDKECTH
CBs13b MEX]ly CUJION TSKECTU U Maccoi
22 tena. Bec Tena. Pemenne 3agad no reme bubmmorexa LIOK
"Cria TaokecT" https://m.edsoo.ru/ff0a1778
23 Cuna TspKeCcTH Ha JPYTUX IUTaHETax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

dusnueckue XapPaKTCPUCTHUKHU IIJIAHECT

https://m.edsoo.ru/ff0a1502

bub6munoreka [JOK
24 Hsmepertite cut. Jniamometp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue ByX CHUJI, HalPaBJICHHBIX 110 bubnuorexa [JOK
oHOM mpsiMoii. PaBHOAEMCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3agau no reme
"PaBHOzelcTBYIOIIAsA CHIT"
28 Cuna tpeHus u e€ BuIbl. TpeHue B mpupojie bubmuoreka [JOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «3ydyenue
29 3aBUCUMOCTH CWJIBI TPEHUSI CKOJIbKEHUS OT bubnuoreka [IOK
CHUJIbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTIOBEPXHOCTEI
30 Pemienue 3amay Ha onpeaeneHue
PaBHOJCHCTBYIOIIEH CHIIBI
Pemenue 3amau mo remam: «Bec tenay,
31 «['paduueckoe nzodpakenue cun», «CUIIbD, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT»
KonTponbHas pabora 1o Temam:
39 «Mexannyeckoe ABUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHune cuin, «CHITbI»
33 Jasnenne. CriocoObl yMEHBIIIEHUS U bubmmoreka [JOK
YBEIUYECHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHnue raza. 3aBUCHMOCTh JIaBJICHHS T'a3a bubmuoreka [JOK

oT 00bEMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376
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Hepeﬂaqa JaBJICHUA TBépIIBIMI/I TCJIaMU,

bu6muoreka [JOK

3 KUIKOCTSIMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUAKOCTH U ra3e, BRI3BAHHOE bubnuoreka [IOK
JIEWCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBneHue B bubnuoreka [JOK
SKUIKOCTH U Tra3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 (Coobmarommecs cocyxt https://m.edsolcfru/fan2970
39 I'uppaBnuueckuii mpece bubamorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiHeBoON KUIKOCTHBINA
Hacoc
41 ATmocdepa 3eMiH U IPUIHHBI €€ bubnuoreka [IOK
CYyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3nyxa. AtmochepHoe aBieHue https://m.e dsogru /f10a2b5a
43 N3mepenne armocheproro aaBiaeHus. OnbIT bubnuorexa [IOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOT0 JABJICHUS OT bubnuorexa [{OK
BBICOTHI HaJ| YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe naBieHue bubnuoreka [JOK
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo teme " AtmocdepHoe
naBsieHue"
47 JlelicTBHE JKUIKOCTH M Ta3a HA MOrPYKEHHOE bubnuorexa [IOK
B HUX TeJO0. ApXHUMeJIoBa CUila https://m.edsoo.ru/ff0a3276
48 JlaboparopHast pabora «Onpenernenue bubnuorexa [JOK

BBITAJIKUBAIOLIEH CUJIBI, IEUCTBYIOLIEN Ha

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJI0, IIOTPYKECHHOC B KUJAKOCTbH»

JlaGoparopHas paboTa 1o Teme
«MccnenoBanye 3aBUCHMOCTH Beca Tella B

bubmuoreka [JOK

49 BOJIe OT 00BEMA MOTPYKEHHOH B )KUJIKOCTb 1 https://m.edsoo.ru/ff0a3514
4acTH TeJay»
bubmuoreka IJOK
S0 llnapanite rex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U 1
ornpeaeneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no remam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanuey, «JlaBienue bubmmorera IIOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TCII, )KUJIKOCTCU U I'a30B»
53 KonTtponbsHas pabora o teme «JlaBnenue
TBCPABIX TCII, JKUJAKOCTCHU U I'a30B»
bu6moreka [JOK
>4 Mexarmecias paora https://m.edsoo.ru/ff0a3f82
bu6nuoreka [JOK
o5 MormsocTs. EARHAIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacy€r MomHoOCTH, 1
pa3BUBaEMOM NpHU NOAbEME 110 JIECTHUILIE"
57 IIpocteie Mmexanu3Msbl. Peruar. PaBHOBecue
CHUJI Ha pblyare
Peruaru B TexXHUKE, OBITY ¥ TIPUPO/IE.
58 JlabopaTtopHas pabora «};ICCJIPG,HIZ)BaHI/Ie 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHUS phIuara
59 Pemenwne 3agaq mo teMe «YciaoBus bubnuorexa [JOK

paBHOBECHUA pblyara»

https://m.edsoo.ru/ff0a48a6
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Koaddumuent monesHoro aeicTpus

60 MexaHnu3ma. JlaboparopHas pabora 1 0.5
«M3mepenne KIIJI HAKIIOHHOM MIOCKOCTH»

61 Pemenne 3amad mo teme "Pabora, 1 bu6mmoreka [JOK
MorHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunernueckas u bubnuoreka [IOK

62 1
MOTEHLIMAJIbHASL DHEPT UL https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUSI MEXaHUYEeCKON SHEPTUu 1 bubamorexa LIOK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT MO TEME
"JKCIIepUMEHTAIIEHOE ONPEEIIEHNE

64 W3MEHEHUS KUHETUYECKON U MOTEHIUAIILHOM 1 1
SHEPTUU MPU CKAThIBAHUU TeJa 110
HAKJIOHHOM miockoctu"”

65 KontponbHas padora o teme «Pabora n 1
MOIIHOCTb. DHEPTUs»

66 PesepBHblit ypok. PaGora ¢ TekcTamu 1o 1 Bbubmuorexa LIOK
TeMe "MexaHnueckoe aBuxeHue" https://m.edsoo.ru/ff0a4dee6
PesepBHblit ypok. Pabota ¢ Tekctamu o

67 teme "JlaBieHue TBEPIBIX TeIl, KUJIKOCTEN U 1 bubmorexa [IOK

" https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PesepBHblit ypok. PaGora ¢ TekcTamu 1o 1
teme "Pabora. MomHocts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoasbnsie | IIpakTtuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX OIBITHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3Mep aTOMOB B MOJIEKYJI 1
3 Mopenu TBEPAOrO, JKUIKOIO U 1 bubnuoreka LIOK
ra3000pa3HOro COCTOSTHUH BeIlIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIecTBa Ha 1
OCHOBE ITOJI0KEHUU MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
bubmmoreka [JOK
5 Kpucrammueckue u amopdnsie Temna 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimmpeHue u cxaThe 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIiepaTyphl CO 1
CKOPOCTBIO TEIJIOBOI'O JIBUKEHHUSI YACTHUIL
9 Buytpennsis sneprusi. CiocoObl UsMEHEHUS 1 bubnunorexa [JOK
BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
bubnuorexa [{OK
10 Buns! Terionepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpok-koHpepenuus "[Ipakruyeckoe

11 HCIIOJIb30BaHME TEIUIOBBIX CBOWMCTB BEI[ECTB bubmmorexa HOK
" https://m.edsoo.ru/ff0a65c0
¥ MaTepHaJIOB B LEJSIX IHEProcOEPEKEHUS
12 KonuyecTBo TermnoTel. Y nenbpHast bu6mmoreka [JOK
TEILUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOro OanaHca. bubnuoreka [IOK
TennooOMeH U TenI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparophas pabora "MccienoBanue
14 SBJICHUS TEMJIOOOMEHA MTPU CMELIUBaHUU bubamorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOZHOM U TOpSTYEid BOJIBI
Pacuer xonmuecTBa TEIIIOTHI, HEOOXOIUMOTO
15 JUISL HarPEBaHUS TeNa U BHIIEISIEMOTr0 UM
MIPU OXJIKICHUU
16 JlaboparopHas padora "Omnpeznenenue bubnunorexa [JOK
yIEIbHON TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0asbb0
17 DHeprus TOIMBA. Y IeTbHAas TENIoTa bubnuorexa [{OK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u OTBEpACBaHUE
18 KPUCTAJUTMUECKUX TeJ. Y IeNbHAs TEIIoTa bubamorexa LIOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaboparopHas padora "Omnpeznenenue bubnuorexa [JOK
yACIbHOMN TETUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHAECHCAIHUS. bubnuoreka IIOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3oBaHUs U KOHACHCAINH. bubmuorexa LIOK

3aBUCHMOCTh TEMIIEPATYPhI KMIIEHHSI OT
aTMoc(hepHOro JaBJICHHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
"OnpeneneHre OTHOCUTEIBHON BIIaXKHOCTH
BO3IYyXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3a1a4 Ha onpenencHue BIaKHOCTH
BO3yXa

24

[IpuHIMTIBI PaOOTHI TETIJIOBBIX ABUTATEICH.
[TapoBas TypOuHa. /I[Burarens BHyTpeHHET 0
CrOpaHus

25

KIIJI TenmoBoro asurarens. TemioBbie
JIBUTATEIH U 3aIUTa OKPY>KAIOIICH Cpe bl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U MPEBPALICHUS SJHEPTUN
B TEILJIOBBIX IIPOLECCAX

27

[TonroroBka K KOHTPOJIBHOHM paboTe 1o TeMe
"TerutoBrle ABIcHUA. I3MeHEHHE
arperaTHbIX COCTOSIHHMM BemecTra"

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

28

KonTtponbsHas padora o teme "TemnaoBsie
saBJeHUs. MI3MeHeHne arperaTHbIX COCTOSTHHUM
BemecTna"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

3HeKTpH3aHH${ TECII. I[Ba poaa
QJICKTPHUUYCCKUX 3apsA10B

30

VYpok-uccienoBanue "IneKTpusanus Tein
WHIYKIIUEH U TTPU COMPUKOCHOBEHUN"

31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpudeckoe nosue. HanpsxeHHOCTh
anekTpudeckoro nosus. Ilpuauun
CYNEpHO3UIHMHU MIEKTPUUECKUX MOJIeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPHUYCCKHUX 3aps10B.
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OnemeHTapHbIN 3apsan. CTpoeHue aToma

34 [IpoBOOHMKY U TNANEKTPUKH. 3aKOH bubmmorexa [IOK
COXpAHEHUS JICKTPUYECKOr0 3apsja https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHHUE CBOMCTB bubnunorexa [JOK
AJIEKTPUYECKUX 3aPS/IOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKHUI TOK, YCIOBUS €0
36 cymectBoBanus. Mcrounuku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOT O TOKA
37 JleficTBUS 37IEKTPUUECKOr0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "Jleiictere
38 AJIEKTPUYECKOTO TOJIS Ha MPOBOAHUKA U 1
JURJIEKTPUKH"
39 DNEKTPUYECKNI TOK B METAJUIAX, JKUJKOCTSX bubmuorexa [IOK
Y ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas 1enb U €€ COCTaBHbBIE YaCTH
41 Cuna toka. Jlabopatopnas pabota 05 bubnuoreka [JOK
"N3MepeHne U peryaupoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DNeKTpuyecKoe HanpsbkeHue. BonbTmerp.
42 JlaboparopHas padora "V3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
pEerynMpoBaHUe HAMPSKEHUS
43 ConpoTuBieHre NPOBOAHUKA. Y ACTbHOE bubnuorexa [JOK
COMPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabota "3aBUCUMOCTb
44 AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [{OK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHus: u matepuasna”
45 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSHKEHUS. bubnuorexa [JOK
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3akon Oma aJis ydacTka 1enu

https://m.edsoo.ru/ff0aa44a

JlaGoparopHas pabora "MccaenoBanue
3aBUCUMOCTH CHJIbI TOKA, HAYIIEro Yepe3

bubmoreka [JOK

46 PEe3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U NapalieIbHOE
COEIMHEHMS IPOBOAHUKOB
Jlaboparophas padora "I[IpoBepka npaBuia
48 CJIO’)KCHUS HAMPSKEHU P bubnuoreka [IOK
MOCJIEAOBATEILHOM COEIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas padora "IIpoBepka npaBuia
49 JUTS CiJ'ILI 20Ka EpI/I napanienmp;OM ’ bubamorexa LOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3HCTOPOB
50 Pemenue 3ana4y Ha npuMeHeHue 3akona Oma bubnuorexa [{OK
JJI pa3jIAYHOr O COEIMHEHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuorexa [{OK
3akoH Jxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGoparophas pabota "Onpenenenue Bbubmuorexa [IOK
PaboOThI ¥ MOITHOCTH JICKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKkTpuuecKre IenH U MoTpeOuTenn
53 aJeKTpudecKko sHepruu B ObITy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TemMe
54 "JnexTpuueckue 3apsaabl. 3apsKEHHBIE Tena bu6muorexa [IOK
U UX B3auMoOIeHucTBUs. I10CTOSHHBII https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUH TOK"
55 KonTtponbHas padora 1mo Teme bubnuorexa [[OK
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"DnexTpuueckue 3apsaabl. 3apsKEHHBIE Tena
U UX B3auMonIeHucTBUs. I10CTOSHHBII
AIEKTPUIECKUH TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIE MAarHUTHI, UX B3aNMOJICHCTBHE
57 VYpok-uccnenoBanue "M3ydenune monei 1 bubnuorexa [{OK
TTOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTtHoe nojie. MarHuTHOE mojie 3eMJId | bu6mmoreka [JOK
€ro 3HaueHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MaruutHoe nosne
59 3JIEKTPUYECKOr0 TOKa MarHuTHoe mose bubmmorexa [IOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne 3JeKTPOMArHUTOB B TEXHUKE.
60 JlaGoparopnas pabota "M3yuyenue aeic 0.5 brbmorexa [IOK
TOpHAast T HUE JICUCTBUS .
paTOpHaz b i | https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM
DNeKTPOABUTATENh TOCTOSHHOTO TOKA.
Hcrnonp3oBanue JIeKTpoIBUTATEICH B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa [JOK
yerp " P pre. https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas padora "KoHcTpyupoBanue u
n3ydeHue paboThl AJIEKTpoABUTaTEs "
62 OmnbiTel Papajes. 3aKOH JIEKTPOMArHUTHOM
nHayknuu. [Ipasumno Jlenna
Dnekrporeneparop. CrocoOsl MOTydeHUs
63 AIIEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIIHH
Ha BO300HOBIIIEMbIX UCTOYHHKAX SHEPTUU
64 [TonroroBka K KOHTPOJIBHON paboTe MO TeMe
"DJIEKTpUYECKUE U MATHUTHBIE SIBJICHUS"
65 KonTponbsHas pabora o teme bubnunorexa [IOK

"DNeKTpUUECKHe U MAarHUTHBIE SIBJICHUA"

https://m.edsoo.ru/ff0acbh14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubmuorexa LIOK
66 1

Teme "TeruioBble ABieHUA" https://m.edsoo.ru/ff0acc5e
67 PesepsHblii ypok. PaGota ¢ Tekcramu no 1 bubnuoreka [IOK

teMe "TloCTOSHHBIN AIEKTPUIECKHIT TOK" https://m.edsoo.ru/ff0acdc6
68 Pe3epBHblit ypok. Pabota ¢ Tekctamu o 1

teMe "MaruuTHeie ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoiabnsie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Mexanuueckoe JBuxeHne. MatepuanbHas 1
TOUYKa
5 Cucrema orcuera. OTHOCHUTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOIMHEWHOE JBUKEHUE 1 buomrorexa [IOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMONMHENHOE IBUKEHHE. 1
CpenHsst ¥ MTHOBEHHAsi CKOPOCTb
5 [IpsimonuHETHOE paBHOYCKOPEHHOE 1 bubnunoreka [HOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOITMHEHHOT O
6 PpaBHOYCKOpEHHOr0 ABIKeHUs. [ padux 1
CKOpPOCTH
JlaGopatopHas pabora "OmupeneneHue
7 CKO peHI/ISII) Ten;) npu aBHOpCKO €HHOM 1 1 bubmmorera LIOK
yeRop PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOM TMJIOCKOCTH
8 CBobOoaHoe naaenue Tei. OnwiTel ["anmmnes 1
PaBHOMEpHOE IBMXEHHE MO OKPY>KHOCTH.
9 [Tepuox u gactora obpamieHus. JIuneinas u 1 bubmmorexa IIOK
pHOA pattt ' https://m.edsoo.ru/ff0ael76
yIJ10Bas CKOPOCTHU
10 LleHTpOCTpEMHUTENBHOE YCKOPEHHE
11 IIepseii 3akoH HeroToHa. BexTop cuibl bu6muoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 BTopoii 3akon HetoToHa. bubnmnoreka [HOK
PaBHOElcTBYIOIIAA CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HetoTona. Cyneprno3uius cui Et?r?s?;;r%?:;igr(jllimaeg 82
14 Pemrenue 3aiay Ha MpUMEHEHHUE 3aKOHOB bubnmoreka [JOK
HproTona https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka Et?gs?;rz?:;iggllimaeca 5
16 Pemenue 3amay mo teme «Cuita ympyroctuy
17 JlaGopaTtopHas pabora «OmnpeneneHue bubnnoreka [HOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bubnmoreka [JOK
18 CHita TpeHHs https:// m.edsogru/fanf738
19 Pemenwue 3anau no reme «Cumna TpeHHsD Etlfﬁinll;lr?::i(’si?roullif 0afa26
20 JlabopaTopHas pabora "Onpenenenue bubnnoreka LHOK
KO3 hUIIMEeHTa TPEHUS CKOIbKCHHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo reme "3akonsl HeroToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKECTH ¥ 3aKOH BCEMHUPHOI0 bubnmnoreka [HOK
TATOTEHHS. Y CKOPEHUE CBOOOIHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepeHius "J[BUKeHUE TET BOKPYT
23 rpaBUTAlMOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amakTuku"
24 Pemenue 3amau mo treme "Cua TSKeCTH U bubmuoreka [JOK
3aKOH BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueCKasi CKOPOCTb. bu6muoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBECHE MaTepUabHOW TOYKH.
AbcomoTHO TBEp0€E Temo. PaBHOBecHe

bubmuoreka [JOK

26
TBEPJOTO TeJA C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHHUS
27 MowmeHT cuitbl. LleHTp TshkecTn
28 Pemenue 3amad mo reme "MOMEHT CHIIBI. bub6mmoreka [JOK
LenTp Tsixectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOI paboTe Mo Teme
29 "MexaHuyeckoe IBUKEHUE brmmorera LIOK
. 8 ' ’ https://m.edso0.ru/ff0b0408
Bzaunmoneiicreue ten"
KonTponbnas pabota no reme
30 "MexaHHYeCcKOe IBIKEHUE bubamorexa LIOK
N A ) ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmnynec Tena. MMnynse cuiibl. 3aK0oH
31 COXpaHEHUs UMITYJIbCca. YTIPYyroe u bubmmorera LIOK
P Y o pyr https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMO/ICHCTBHE
32 Pemrenue 3amay mo teme "3aK0H COXpaHEHUS bubmuoreka [JOK
ummynbca'" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenus "PeakTHBHOE IBUKEHUE
B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 M 0
CRAMIACCaR paboTta 1 MOMHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSDKECTH, CUITBI YIPYTOCTH H bubnnoreka LHOK
CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparophas pabora «OnpeneneHue
36 paloThI CHIIBI TPEHUS IPU PABHOMEPHOM

JABUXXCHUU TEJIa I10 l"OpI/ISOHTaJ'IBHOI\/’I
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TIOBCPXHOCTU»

CBs3b SHEPTHUU U pa6OTLI. ITorenumnanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubmuoreka [JOK
38 .
KMHETUYECKOW JHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS YHEPTUH B MEXaHUKE
40 JlaboparopHas pabora «/3yueHue 3aKkoHa bubnunoreka LHOK
COXPAHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KosneOarenpHO€E IBUKEHHUE U €TO bu6nmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoebaHus. BeiHyXIeHHBIC bubnmoreka [JOK
KxoneOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKuii ¥ NpyKUHHBIA MAasITHUKA
VYpok-uccieaoBaHue «3aBUCUMOCTD IIEPUOIA
44 K(f)ne6aHI/H71 OT JKECTKOCTH IT WHEI U hljlaccm bubmorexa [OK
PyX https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHne SHEPTUH TPH MEXAHHUECKUX
Koe0aHusIX
Jlaboparopuas pabora «Omnpenencune
46 ‘{aCTOI’)TBI Hpr[e I/II)O a Kone6aim?1 o WHHOI'O bubmnorexa [OK
PHOA pyx https://m.edsoo.ru/ffOblaec
MAasATHHKA»
JlaGopatopnas pabora «lIposepka
47 He3aBI:/1c1/n\I/1)ocmpne noja IfOHeé)aHHfI rpy3a bubmiorexa HOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOT'O K HUTH, OT MAacChI Tpy3a»
Mexanunueckue BoiHbl. CBONMCTBA
48 Mexanuueckux BoiH. [IpogonbHEIE U bubmmorexa [OK
- PO https://m.edsoo.ru/ff0b21fe
TTOTIEPEYHBIC BOJTHBI
49 Ypok-koHbepeHius "MexaHn4eCKre BOIHBI



https://m.edsoo.ru/ff0b0c32
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B TBEpIoM Tene. CelicMuueckue BOJIHbI"

50 3Byk. PacnpocTpanenue u oTpaxeHue 3ByKa
yK pOCTp P yK
51 Ypok-uccnenoanne "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4YacTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC
53 Ypok-koHpepenuus "YIbTpa3ByK u bubnunoreka LHOK
nH(Pa3BYK B IPUPOIC M TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHON paboTe MO TeEMe Bu6 LIOK
nbnmorexa
o4 "3aKoHbI coOXpaHeHusl. MexaHnueckue
5 . https://m.edsoo.ru/ff0b25f0
Kosie0aHUs ¥ BOJTHBI
KontponbHas pabora no reme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKkue KoneOanus u
BOJIHBI"
56 DIIeKTPOMArHUTHOE TOJIe. bubmuoreka [JOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH
P
VYpoxk-konpepennus "Hlkana
58 3JIEeKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubnnoreka [HOK
3JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccienopanue "M3yueHue cBOMCTB Bu6 110K
nbnuorexa
59 AIEKTPOMArHUTHBIX BOJH C MIOMOIIIBIO
|y
6 pora” https://m.edsoo.ru/ff0b2c6c
MoOuIIBHOTO TenedoHa
50 Pemenue 3aau Ha onpezeneHue YacTOThHI U
JUTHHBI 3JIEKTPOMArHUTHOMN BOJIHBI
61 DJIEKTpOMarHuTHasi IpUpoJia CBETA. bubnnoreka LHOK

CxkopocTth cBeTa. BonHOBBIE CBOWCTBA CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. IIpsaMonuneitnoe

62 acrpocTpaHeHnue csera. 3armenusa ConHIa u bubmmorexa [OK
pactipoctp ' H https://m.edsoo.ru/ff0b3658
Jlynsl
3aKoH OTpakeHHUs cBeTa. 3epkana. Perenue
63 3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPaAXKEHUS bubmnorexa [OK
a p P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS Bbubnuoreka [JOK
64
CBeTa https://m.edsoo.ru/ff0b3aea
ITostHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 chonwmszgle Honﬂorpo BHYTPEHHETO bubnuorexa [OK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONTHYECKUX CBETOBOAAX
Jlaboparophas pabdora "HMccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEIOMJICHHUS CBETOBOI'O
Jdyda OT yrJjla naJieHus Ha TpaHule "Bo3ayx-
crexiao""
VYpok-konpepenuus "Mcnonb3oBanue
67 MOJTHOT'O BHYTPEHHETO OTPasKCHUSI:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka I[JOK
68 JInnsel. OnTuyeckas Cuiia TUH3EI
https://m.edsoo.ru/ff0b3f2c
Bubnunorexa [JOK
69 ITocTpoeHune U300paKEeHUI B JIMH3AX
P p https://m.edsoo.ru/ff0b444a
JlaOoparopHas padora "Onpeneneaue
70 ok EHOFE aCi)TOSIHI/ISI U oiTquCKoﬁ CHUIIBI bubamorexa LIOK
Y Ii | https://m.edsoo.ru/ff0b4206
coOUMparoIIe JTMH3BI
71 Ypok-koHpepennus "OnTHdecKre JMH30BHIE bubnmoreka [JOK
npubops!"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bu6muoreka [IOK



https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b4684

Ypok-kondepenmus "Jlepextor 3perus. Kak

73 "
COXPaHUTh 3PECHUE
Paznoxenue 6emnoro cBera B criekTp. OMBITHI
74 Herorona. CrioxeHue CeKTpaibHbIX I[BETOB bubmmorexa [IOK
’ p t ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGoparopnas padota "OmnbIThI 110
75 pa3iokKeHUI0 OETIOro CBeTa B CHEKTP U bubnunoreka LHOK
BOCIIPUSITHIO I[BETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IEHUY Yepe3 [[BETOBbIe (GUIbTPHI"
VYpok-nipakTukyM "BonHOBBIE CBOICTBA
76 CBeTa: JUCIEPCHsl, MHTEPPEPECHIIUS U
mudpaxmus"”
77 OmnbiTel Pe3epdopaa u rmuranerapHas MOJCIb bubnunoreka LHOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atroma bopa
29 Hcenyckanue v noromeHue cBeTa aTOMOM. bubnuoreka IIOK
KBanTsl. JInneiiyareie criekTpsl https://m.edsoo.ru/ff0c144c
Ypok-ipaktukym "HabimoieHne crekTpoB bubnmoreka [JOK
80 "
HCITYCKaHUS https://m.edsoo.ru/ffoc1550
81 PagnoakTHBHOCTH 1 €€ BUIBI bubmmorexa [IOK
o s https://m.edso0.ru/ff0c1672
82 Crpoenne atoMHOrO0 sijipa. Hykiionnas bubnnoreka LHOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
83 PamnoakruBHBIC ipeBparieHus. M30TormbI bubmmorera LIOK
s peBpatl ' https://m.edsoo.ru/ff0clal4
84 Pemenwue 3anad no teme: "PagroakTuBHbBIE bubnmnoreka [IOK

npespanieHus"

https://m.edsoo.ru/ff0clb4a
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85

[lepuon nonypacnana

VYpok-koHpepenuus "PaanoakTuBHbIE

Bubnunorexa IJOK

86
W3JIy4eHHS B IPUPOE, MEIULIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnnoreka [HOK
3apsiA0BOrO U MacCOBOT'O YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus cBsI3u aTOMHBIX sifiep. CBsI3b MacChl bubnnoreka [HOK
Y DHEPTrUu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "Snepusie peaxkun”

90 Peakuuu cuHTe3a u neneHus saep. bu6nmoreka [JOK
Ucrounuku sneprun ConHua u 3BE3]1 https://m.edsoo.ru/ffOc1e88
Ypoxk-koHpepenus "SnepHas SHEpreTUKA.

91 JlericTBUs paliOaKTUBHBIX U3JIY4YEHUN HA
JKWBBIE OPTaHU3MBI"

[ToaroroBka Kk KOHTPOIBHOM pabOTE MO TEME

92 "DJIeKTPOMarHuTHOE TOJIE. bubmuoreka [JOK
DneKTpOMarHuTHbIE BOIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

Kontponbnas pabota no teme

93 "DIeKTPOMarHUTHOE TIOJIE.
DneKTpoOMarHuTHbIE BOIHBI. KBaHTOBBIE
siBIeHUS"

94 IToBTOpenue, o6o01menue. JlaboparopHsie bub6nuoreka [IOK
pabotsl o kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0eHuE. Pemenne

95 ACUETHBIX M KaU€CTBEHHBIX 3aJ1a4 10 TEME bubamorexa LIOK
E) | https://m.edsoo.ru/ff0c2572

TerutoBble IpoLieCcCH
9 [ToBTOpenue, 06006meHue. Pemenne Bubnunoreka [JOK

PACUYCTHBIX U KaYCCTBCHHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KIIJI TerIoBsIX ABUrareici'

IToBTOpenue, o6o0meHue. Pemenue

97 aCUETHBIX U KAUECTBEHHBIX 3a7a4 110 TEME 1 bubmorexa [OK
p a https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHoBOK"

98 [ToBTOpenue, 0600mmeHue. JlaboparopHasie 1 1 bubnnoreka LIOK
pabotsl o kypcy "CBeToBbie siBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600menue. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXpaHEHUS B 1 bubmmorexa [OK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o606menue. Pabora ¢ 1 bubnnoreka [HOK
tekcramu 1o TeMe "Kosebanust v BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6obmenue. Padora ¢ 1 bubmmoreka IIOK
TekcTaMu 110 TeMe "CBeTOBbIE SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢buzuxa"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» dusuka: 7-i kmacc: 6a30BbIN YpOBEHb: yueOHUK, 7 kimacc/ [lepeimkun U.M.,
Npanor A.U., AkimonepHoe oduiectBo «M3aatensctBo «lIpocBemnienner»

» Gusuka: 8-if kiacc: 6a30BbIN YpOBEHb: YUeOHUK, 8 kiacc/ [leprrmkun U.
M., UBanoB A. U., Akunonepnoe o6miectBo «M3narensctBo «IIpocseienne»
» dusuka: 9-i kinacc: 6a30BbIM YpoBeHb: yueOHUK, 9 kimacc/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. ., [TetpoBa M. A., AkiinuoHepHOE 00IIECTBO

«M3parenscTBO «IIpocBerienuey.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
Pabouas nporpamma «®duszuka. 7—9 knacce» (aBTopbl E. M. I'yTHUK,
M. A. Tletpoga, O. A. UepHukoBa).

YMK «®Dusznka. 7 knaccey

1. ®usuka. 7 kinacc. YueOnuk (aBropsl M. M. IleppimikuH,

A. W. ViBaHoB).

2. ®usuka. Pabouas terpaap. 7 knacc (aBtopsl H. K. Xannanos,

T. A. Xa"HHaHoOBa).

3. ®uzuka. 7 kiacc. Meronnueckoe nocodue (aBropsl O. A. YUepHuKoOBa,
C. H. I'manenxosa, B. B. Kynpssies).

4. ®duzuka. 7 knacc. Junaktuyeckue marepuansl (aBropsl A. E. Mapos,



E. A. Mapon).

5. ®usuka. 7 kiacc. COopHHUK BOIPOCOB U 3a1a4 (aBTopsl A. E. Mapoms,
E. A. Mapon, C. B. Ilo3oiickuii).

6. DnexTpoHHas popMa ydeOHUKA.

YMK «®usznka. 8 knacey

1. ®uzuka. 8 kiacc. Yueonuk (aBropsl M. M. [leppimikuH,

A. W. 1BaHoB).

2. ®usuka. Pabouas terpans. 8 kiacc (aBtop T. A. XaHHaHOBA).

3. ®usuka. 8 kiacc. Metoauueckoe nocodue (aptopbl O. A. UepHuKoBa,
C. H. I'manenkoBa, B. B. KynpsBies).

4. dusuka. 8 kiacc. Junaktuyeckue marepuaisl (aBTopsl A. E. Mapos,
E. A. Mapon).

5. ®usuka. 8 knacc. CoOopHUK BOITpocoB U 3a11ay (aBTopsl A. E. Mapos,
E. A. Mapos, C. B. [1o3oiickuii).

6. DnexkTpoHHas (hopma ydeOHHKA.

VYMK «Duzuka. 9 kiacey

1. ®usnka. 9 kinacc. Yueobnuk (aBtopsl M. M. [lepoimikuH,

E. M. I'ythuk, A. U. UBanos, M. A. Ilerpoga).

2. ®usuka. Padouas Terpanp. 9 kinacc (aBtopsl E. M. I'yTHUK,

N. T'. Bnacosa).

3. ®usuka. 9 kiacc. Metonuueckoe nocodue (aBtopbl O. A. UepHuKoBa,

C. H. I'nanenxoBa, B. B. KynpsBiien).



4. duzuka. 9 knacc. Jlunaktuyeckue marepuansl (aBTopsl A. E. Mapos,

E. A. Mapomn).

5. ®usuka. 9 kiacc. CoopHUK BOIPOCOB U 3a1a4 (aBTopsl A. E. Mapom,

E. A. Mapon, C. B. [1o3oiickuii).

6. DnexTpoHHas popma yuyeOHUKA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://urok.apkpro.ru
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