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INHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (enepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «Ousukay.

Copmepxanne mporpaMmbl MO (U3HKE HAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHON TIPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alUI0 H3Y4YEHUs
bu3MKKM Ha JAESITENbHOCTHON OcCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METaINPEIMETHBIM pe3yJibTaTaM O0y4eHUsI, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pachpeiesieHne y4eOHOro MaTepuaa
1o rogam oOydeHus (10 KjaccaM), mpejjiaraeT NpUMEpPHYIO MOCIeq0BaTeIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dwu3zurka ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX yU4eOHBIX
MIPEMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBJICHUIH,
M3y4yaeMbIX XUMHUEHN, OUOJ0oTHEH, acTpoHOMUEH U pU3nUecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, NPEIOCTaBIseT HauboJee sICHbIC
oOpasibl MPUMEHEHUs HAYYHOTO METOja MO3HaHUS, TO €CTh CIoco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsS B CTPYKType OOIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEAINOJAraeT OBJAJACHHUE
CIEAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e Hay4YHO OOBSACHSTH SBIICHUS;

e OIEHMBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEI0BAHNUS;

e HHTEPOPETUPOBATH  JAHHbIE W HUCIOJb30BaTh  HAy4dHbIC
JI0Ka3aTeNIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenmn wusyueHus (U3UKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpazoBaTeNbHBIX oOpranuzanusx Poccuiickoit  ®Denepanuu, peaau3yOMMUX
OCHOBHBIE 00mIe00pa30BaTeIbHBIE MPOTPAMMBI, YTBEPKIAEHHOW pEIICHHEM



Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaepanuu (mpoToKod oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Heau usyvyenust pusuku:

NpUOOpPETEHUE HHTEpeca W CTPEMIICHUS OOydYarolUXCi K HAy4YHOMY
WU3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHEpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJIbTaTa N3yuYeHUsI OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopmupoBaHUEe TPEACTaBICHUN O posii (U3UKUA ISl Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHNE 3HAHWK O  JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

MpUOOpPETEHUE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUIUX PACUYETHBIX 3aJad  C
WCITOJIb30BAaHUEM br3IeCKuX MOJIeTIeH, TBOPYECKHUX u
MIPaKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJIHBIE SIBJICHUS U BBIMOJIHATE OIBITHI,
JabopatopHble  pabOTBI M AKCICPUMEHTAJIbHBIC HCCIICJAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAep>KaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpoheCCHOHAIBHON JASATSIbHOCTH, CBI3aHHBIMH
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 "acoB: B 7 kiacce — 68 gacoB (2 yaca B HEZelio0), B 8
Kiacce — 68 JacoB (2 yaca B Henelno), B 9 kimacce — 102 vaca (3 yaca B HEZEIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTeNb JeIaeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOCHHOCTEH
o0yJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHM, MpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mmepenue ¢usndyeckux BenudnH. Dusnueckue
npudopsl. [lorpenHocts n3mepeHunii. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EctecTBeHHO-HAy4YHBI METOJ| NO3HaHMs: HaOJIOJEHHE, MOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHHUS.

2. @usnueckue nNpuOOPHI U NPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomoul u onvimel.
1. Ompexenenue 1EHBI ASICHUS IIKATbI U3MEPUTEIHLHOTO Mprubopa.
2. H3mepeHue paccTosiHUM.
3. M3mMmepenue o0bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEIL
5. M3Mmepenue temreparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAJbHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TEM O0Jblle, YeM OO0JbIlIe BbICOTA
ITyCKa.

Paznen 2. [lepBoHayajibHbIE CBeIeHUS 0 CTPOEHUHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pasMmepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne wyactuil BemiecTBa. C(CBsA3b CKOPOCTHM JBWKEHHMS 4YacTUL[ C
TeMriepaTypoii. bpoyHoBckoe aBmxenue, muddysua. B3anmopeiicTBue dvacTwil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsI3b MEXKIy CBOWCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.



2. HabGmonenue nuddysuu.
3. HaGmonenue  siBneHudl,  OOBSACHSIONIMXCS ~ MPUTSHKCHHEM WU
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnsie padbomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM PsAOB (C  HCIOJB30BAHHEM

doTtorpadwmii).
2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.
3. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO IPUTSKEHUSI.
Paznen 3. /IBu:keHHe ¥ B3aUMO/IeiicTBHE TeJl.
Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM IBHKEHHUHM. Pacyér mytu u
BPEMEHU JIBUKEHHUSL.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3amMmopnelcTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBI)KEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHUILIC
00BéMa BellecTBa.
Cuila Kak XapakTepucTUKa B3auMozaeicTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuita TsKecTu Ha Ipyrux ruianerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPO/IE U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHue MeXaHWYeCKOro ABMUKEHUS Tea.
2. M3MmepeHune cKOpOCTH MPSMOJIUHEWNHOTO IBUKECHHS.
3. HaGmronenue siBICHUS HHEPIIMH.
4. HaOmronenve n3MeHeHUsI CKOPOCTH TTPH B3aUMOJCHCTBUU TETI.
5. CpaBHEHHME Macc IO B3aUMOAECHCTBUIO TEIL.
6. Cl0KEHHUE CUJI, HAIPABJICHHBIX IO OJTHOM IIPSIMOIA.
Jlabopamopnvie pabomot u onvimel.
1. OmpexeneHrue CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmpezeneHue CpeHE CKOPOCTU CKOJBKEHHsI OpycKa WM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCThH pacTshKeHHUs (AedopMaiiun)
MPY>KUHBI OT MPUII0KEHHOUW CHUIIBL.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbXEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, })KUAKOCTEH 1 ra3os.



Hasnenue. CriocoObl YMEHBIIEHHS U YBEIUUEHUs AaBiieHus. [[aBieHue rasa.
3aBUCHUMOCTh JaBJICHHUA raza OT o0b&ma, TemmepaTypsl. [lepemaua mnaBneHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH Ilackamd. IlHeBMaTtmueckue
MAaIIMHBI. 3aBUCHUMOCTh JABICHHS XHUAKOCTH OT TIIyOMHBI. ['HapocTaTHueckuii
napajokc. Coobmaromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emuin u atMocdepHoe naBieHUE. [IpuyMHBI CyIIECTBOBaHMUS
BO3QylIHOW oOosouku 3emiau. Oneir Toppuuemnu. M3mepenune armocepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITanKkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBHUCUMOCTbD JABJIEHUA ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuueckuu mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCHUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM 4YacTu
T€JIa ¥ ITIOTHOCTH KUIKOCTH.

A o

N

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.
8. YCIOBHE IJIaBaHUA TEJI: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.
Jlabopamopuvie pabomol u onvimel.
1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJAC OT 00bEéMa MOrpyKEHHOMN B
JKHUJIKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAIKMBAIOUIECH  CHUJIbI, JCHCTBYIOIIEM Ha  TeJoO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CUIIbI, IEUCTBYIOLIEN HA TEJIO
B ’KMJIKOCTH, OT MAcCChI T€Ja.
4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI,
JEUCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTH TeJia ¥ OT INIOTHOCTH JKUJIKOCTH.
5. KoHCcTpynpoBaHue apeoMeTrpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.
Pa3znea 5. PaboTra M MOIIHOCTH. JHEPrus.
Mexanunueckas padota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus phivara. IlpuMmeHeHue mpaBuia paBHOBECHUS pbluara K OJIOKY.



«3onoroe nmpaBuino» MmexaHuku. KIIJI mpocteix MexaHn3moB. IIpocTeie MEXaHU3MBI
B OBITY U TEXHHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M INOTEHUMAJIbHAs DHEPIUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpaHEHUs
DHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimel.

1. Omnpenenenve pabOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBanue ycinoBHil paBHOBECHS pblyara.

3. M3amepenue KIIJ] HaKIIOHHOM IIJIOCKOCTH.

4. M3yuyeHne 3aK0HA COXpPaHEHUsI MEXaHUYECKON SHEPTUH.

8 KUIIACC

Pa3znen 6. TensioBble siBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopaenun TBEPAOro, JXKHJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUH MOJICKYJISIPHO--KHHETUYECKOU TEOPHUH.
CmaunBaHUE U KaNWUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHUS
gactull. BuyrpeHHsss sHeprus. CnocoObl H3MEHEHHMS BHYTPEHHEHW SHEpIuu:
TeruIonepeaaya v COBepIIeHue padoTel. Buabl Teronepeaun: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonnyectBo TeminoTel. YaenpHasd TEIJIOEMKOCTH BENIECTBA. 1eILI0O0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeryioBoro Oanmanca. IlnaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTa ILJIABJICHUA.
[TapooOpa3oBanue u kouzaeHcarus. Mcnapenwme. Kunenue. YnenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EpHOro
JIaBJICHUSI.

BrnaxHocTh Bo3ayxa.

DHeprus TomauBa. Y ieibHas TeIjIoTa CrOpaHus.

[Ipunuunel pabothl TemioBbix aBurareneit KIIJ TtermoBoro asuratens.
TermioBbie IBUTATENN U 3al[UTa OKPYKAIOUIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKEHUSI.



vk W

Habmronenue nuddysun.

Habmoienue sBieHnii cMauyuBaHus U KallWJUIAPHBIX SIBICHUI.
HabmioaeHue TernoBoro pacmupeHus Tedl.

M3meHeHue naBieHUs ra3a Mpu M3MEHEHHU 00bEMa M HAarpeBaHUU WITU
OXJIAXKICHUH.

[TpaBuna u3MepeHus: TeMIepaTyphl.

Bunp! Teronepenayun.

OxJakiIeHue MPU COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHuu padOThl BHEITHUMH CHUJIaMHU.

. CpaBHEHHME TEIIIOEMKOCTEN Pa3IUYHbIX BEILIECTB.

. Habmronenue kumneHus..

. Habnrogenue nocTostHCTBa TEMIEPATYPbl PU TUIABJICHUU.
13.

Mopgenu TenI0BBIX ABUTATEICH.

Jlabopamopnvie pabomoul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.
OnbITHI IO BBIpAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBiIeHNs BO3AyXa B OaNIOHE IITPUILA.

OnbIThl, TEMOHCTPUPYIOIIME 3aBUCUMOCTH MABJICHUS BO3JlyXa OT €ro
00bEéMa M HArpeBaHUS WA OXJIAKICHHS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyphl.

HaGmonenve w3MeHEHHMS BHYTPEHHEM OHEpPruud Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBaeHUs TEIJIO0O0MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropstYeN BOJIBL.

Onpenenenre  KOAMYECTBA  TEIUIOTHI, MOJYYEHHOrO  BOJAOW  IIpH
TEIJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

Hccnenosanue nporecca ucnapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIIaKHOCTH BO3TyXa.

Onpenenenue yaeabHON TEIUIOTHI TJIaBJICHUS JIbA.

Paznen 7. DiiekTpuyecKkre 1 MATHUTHBIE SIBJICHUS.

Dnektpusanus Ten. JIBa popa snekTpuueckux 3apsanoB. BzaumopeicTBue
3apsDKEHHbIX  Tel. 3akoH KynioHa (3aBUCHMMOCTb CWIJIBI  B3aUMOJAEWUCTBHUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHUKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3aps/a.

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

OnekTpuueckass nenb. Cuna  Toka.  DJIEKTPUUECKOE  HANPSHKEHUE.
ConpoTuBiieHHE NPOBOJHHKA. YIEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
JU1s yyacTka nenu. [locnenoBarensHoe U mapamiebHOE COEIMHEHUE IPOBOJHUKOB.

Pabota ©W MOIIHOCTH 3JIEKTpHUUECKOro ToKa. 3akoH Jxoyns—Jlenua.
DneKkTpudecKre ey U MoTpeOUuTenu EeKTpUIecKor 2Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nmoje. MargauTHoe mojie 3eMJIM M €ro 3HaueHue I KM3HH Ha 3emuie. OmbIT
Opcrena. MarHuTHOE 10JI€ JIEKTPUIECKOro Toka. [IprumeHeHne 3J1eKTpoMarauToB
B TeXHUKE. J[€1ICTBHE MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENb
MOCTOSIHHOTO ~ TOKa. VICIONb30BaHWE  BJIEKTPOJABUTATENEH B  TEXHUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SBneHne 3neKTpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa poJia AIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSXKEHHBIX TEJl.
Y CTpOUCTBO U AEHUCTBUE IEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] UHTYKLIHUS.
3aK0H COXpaHEHHUS IIEKTPUUECKUX 3aPSI0B.
[TpoBOTHUKY U TUITCKTPUKHU.
MoennpoBaHue CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKM NOCTOSTHHOTO TOKA.
JIeCTBHUS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. 'a30BbI111 pazpsa.
. I3mepeHue cuiibl TOKa aMIepMeTPOM.
. I3mMepeHue 31eKTpuYecKoro HanpspKeHUs BOJIbTMETPOM.
. Peocrar u MarasuH conpoTHUBIIEHUM.
. B3anmoielicTBuE TOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS MOJI0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATETH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHOM MHTYKIIVH.

OneiTel @apajes.

3aBUCUMOCTh HAINpABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HUKHOBCHHUSI.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopuvie pabomol u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTbl 1O HAOMIOEHUIO DJIEKTPU3AlMKM  Tel WHIAYKIUEH W TpHU
CONPUKOCHOBEHHH.

UccnenoBanue nAEUCTBHUS AIEKTPUYECKOTO MO HA NPOBOJHMKA U
JTUAJICKTPUKHU.

COopxka u rmpoBepka pabOoThI IEKTPUUYECKOH 1IETH MOCTOSIHHOTO TOKA.
N3MepeHne 1 peryaupoBaHue CHIIbI TOKA.

N3Mmepenue u peryaupoBaHre HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO YE€pe3 PEe3UcCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAX TONEPEYHOTrO
CEYEHUs U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHUS HAINPSHKEHUA IMPU  [OCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJbl TOKAa MPHU MAPAIICTBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH — AJIEKTPUYECKOIO  TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanre MarHUTHOTO B3aMMO/ICHCTBUSI MOCTOSIHHBIX MarHUTOB.
N3yuenne MarHMTHOrO TMOJSI  TOCTOSHHBIX ~ MArHUTOB TPU  UX
O0OBEAMHEHUH U pa3/ICIICHUN.

Uccnenosanue necTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBHCUMOCTb CHJIBI  B3aMMOJEHCTBHS
KATYILIKH C TOKOM M MarHuTa OT CWJIbI TOKA M HAIIPaBJICHUs TOKA B KATYIIIKE.

18. I3ydeHue neicTBAs MArHUTHOTO MOJIL HA TPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3yyeHue padoThl AJIEKTPOIBUTATEIIS.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAaHOBKH.

21. OnBITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHMM 3HAYEHUS W HANPABICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexann4yeckue siBJIeHUs.

Mexanudeckoe naBwkeHHEe. MarepuanbHas Touka. (Cucrema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe aBrkeHue. CpenHsss 1 MIHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mnpsiMosMHENHHOe JABMkeHue. CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE NBM)XKEHHE MO OKpYKHOCTH. llepron m yactora oOpamieHwus.
JInnenHas u yrioBas CKOPOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

[lepBsiii 3ak0oH HproToHa. Bropon 3akon Hetotona. Tpernii 3akon HeroTona.
[IpyHIMT CYIIEPIIO3ULIUH CUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHUS, CUila
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIrO
nageHus. JIBmwxenne mianetr BOKpyr Comuuoa. IlepBasg xocMuueckass CKOPOCTH.
HesecoMocTh 1 meperpysku.

PaBHOBecue martepuanbHOM TOukH. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe chiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u pabotel. [loTeHnnanbHast SHEPrUs Tena, MOJHATOTO Hajl
MMOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEprus cKaTtou npyxuHel. Knnernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTUH.

Jemoncmpayuu.

1. HaGmrogeHue MexaHMYECKOTO JIBHXKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHrE TyTe€W W TPAEKTOPUW NBUKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3MepeHne CKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanue npru3HakoB pABHOYCKOPEHHOTO IBUYKECHHUS.

Habmoienue NBrKEHUS Tema 1Mo OKPYKHOCTH.

Habmoienne MexaHn4ecKuX SIBJICHUA, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKECHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETro
CHUJIBL.

HaGnronenue paBeHcTBa CUJl PU B3AaUMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npu yCKOPEHHOM JBHYKEHUU.

Ilepenada umiysibca Ipu B3aUMOACHCTBUM TEIL.

[IpeoOpazoBaHus SHEPTUH TPU B3aUMOACHCTBUY TEI.

CoxpaHeHne UMITyJIbCa ITPU HEYNPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue UMIyJIbca pU a0COIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabutoieHue peakTUBHOTO IBM)KECHUSI.

CoxpaHeHHne MEXaHUYEeCKOM 3HEPTUH MTPU CBOOOHOM N/ ICHUU.
CoxpaHeHHe MEXaHUYECKON YHEPTUU NPH JBUKEHUU TeNA MO JeHCTBHEM
NPYKUHBIL.

Jlabopamopuvie pabomol u onvimel.

1.

KoHcTpyrnpoBanue TpakTa [jIsi pa3roHa U JaJbHEHUIIIEro paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WIIM JIBHDKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHrue YCKOpEHHsl Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruUIMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JIBIDKCHUH 0€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenre K03 HUIIMEHTA TPEHUS CKOJIBKEHHUSL.

Onpenenenue )XECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBIDKCHHUH TENA TI0
TOPU30HTAIBHON OBEPXHOCTH.



10. OmpeienieHde  paboOThl  CUJIBI  YIIPYTOCTH TMpU  TNOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOIO OJIOKOB.

11. I3ydyeHue 3aK0Ha COXpPaHEHUs SHEPTHH.

Pa3nen 9. Mexanndeckune Koj1e0aHUA U BOJHBI.

KonebatenbHoe aBmkenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHU: TEpHOI,
4acToTa, aMIUITyAa. MarteMaTnyecKuil U NpYyKUHHBIM MasaTHUKH. [IpeBpamienne
HHEPTUU MPH KOJIeOaATEIHLHOM JIBHXKEHHH.

3aryxatomue  kosieOanus.  BwiHyxkaeHHble — koseOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmionenue koneOaHuil Tesl MOJ JCHCTBHEM CHIIBI TSKECTU U CHJIBI
YIPYTOCTH.

Habmtoienue konebanuii rpy3a Ha HUTH U Ha MPYKHUHE.

Hab6utoieHue BbIHYKIEHHBIX KOJICOAHUN U Pe30HaHca.

PacnipocTpaneHnue mpo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJENH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopuwvie padbomoul u onvimel.

1. OmnpeneneHve YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MAasITHHKA.
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2. OmnpezeneHue 4aCTOThI U NEPHOJIA KOJIEOAHUN PYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJeOaHUN PY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBUCHUMOCTH Mepuoda KojJeOdaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KojeOaHuit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus: CBOOOAHOTO MaCHHUS.
Pazgea 10. DjiekTpoOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHUTHOE  ToJie.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOAH. lllkana snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



DIieKTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

tenedoHa.

Pasznea 11. CBeToBbIe SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounmkm ~— cBera.  IIpsaMonunerHoe
pacrpoctpanenue ceera. 3atMeHus: Connna u Jlynel. Otpaxkenune cBeta. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npesloMieHUs cBeTa. llosiHOe BHyTpeHHee
OTpakeHue cBeTa. LCIonb30BaHME TMOJHOTO BHYTPEHHEIO OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa nyyel B mnH3e. Ontuyeckas cuctema (poroanmnapara, MUKpOCKoIa
u Teseckomna. ['1a3 kak ontuyeckas cucreMa. biim30pyKkoCcTs U 1aIbHO30PKOCTb.

Paznoxxenune Oenoro cBera B crnekTp. OmnbiTel HpioTona. CroxeHnue
CHEKTpalbHBIX BETOB. JMcnepcust cBeTa.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyyenue n3zo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuueckuii CBETOBOI.

Xox myueit B coOuparoiei JIMH3e.

XoJ JIyuyeu B pacCEUBAIOLIECH JIMH3E.

[Tony4yenue nzo0paxeHuil ¢ TOMOILBIO JTUH3.

[Tpuntun nevictBus Goroanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Moaenb riaasza.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.
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12. [lomy4yenue 6enoro cBeTa Mpu CJIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPaKCHHUS CBETOBOTO Jyda OT YIJIa
MaJCHUSL.

2. U3yuenune xapakTepuCTUK N300paKEHHSI PEMETA B INTIOCKOM 3EpKaJIe.

3. HccnenoBanue 3aBHCUMOCTH yTiia IPEIOMIJICHHS] CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.



4. Tlomydyenue n3o0paxeHU ¢ MTOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI cOOMparoiei
JIMH3BI.

6. OIBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

7. ONBITHI TIO BOCHPHUATHIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUHN 4Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znen 12. KBaHnTOBbBIE SIBJICHUS.

OneiTel Pe3epdopaa u mnanerapHas mojenb atoma. Mogens aroma bopa.
Hcnyckanue u noriouieHue cBera aroMoM. KBanTel. JInHelyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmogens aromHoro sapa. HWM3orombl. PagmoakThBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsS0BOIO U MacCOBOTO YHCEIL
DHeprus CBsI3M aTOMHBIX snaep. CBsA3p Macchl M dHEpruu. Peakuuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHA paguOAKTUBHBIX HW3JIyYEHUHW HA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3JIy4eHUS U TOTJIOIICHUS.

2. CrnexTpsl pa3IMyHbIX Fa30B.

3. CrekTp BoJI0poJa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHHI.

6. Peructparus uziiydeHus IpupoIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnvie pabomoul u onvimel.

1. HaGnrogeHue CIIONIHBIX U JIMHEWMYATHIX CIEKTPOB U3TyYCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE DHEPTUU YACTULBI 110 TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepenue paagnoakTUBHOTO (OHA.

IHoBTOpPUTEIHbHO-0000IAKOIINI MOAYIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOYJIb TPEAHA3HAYEH ISl CUCTEMAaTU3alun
1 00001IIeHU s TIPEIMETHOTO COJICP KAHMS U OTIBITA IEATEIILHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY JK3aMEHY 10 (pu3uke s 00y4YaromIuxcsi, BHIOPABIIUX ITOT
y4eOHBIN TpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJAbTaTOB  OOydeHwus, (GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HMCCIICIOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (PU3nveckue
ABJICHHSI, TPUMEHSA I[IOJyYEHHbIC 3HAHWS, pelmarh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITEILHOCTHBIN XapaKTeP JAaHHOTO pa3zeia pean3yeTcs 3a
CYET TOr0, UTO OOYUAIOIINECS BBIIOIHSIOT 3a/IaHUs], B KOTOPBIX UM MPEJIaracTcs:
HAa OCHOBE IOJYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPY>KaIOIIEH MPUPOJIEe U TOBCEAHEBHOM KU3HU;
UCIOJIb30BaTh HAYYHBIE METOJIbl UCCIIECOBAaHUS (PU3NUYECKUX SIBJICHUH, B TOM
YHUCIIE T NPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbI€ OCHOBBI HauOOJ€e BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, ITPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbrare usyuenus QUMK Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHuUs

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) maTpuOTH4Y€CKOTr0 BOCIIMTAHUS

— IIPOSIBJIICHUE MHTEPECA K HCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(u3HuecKoi HayKH;

— LICHHOCTHOE OTHOILEHUE K JJOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa’KaaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS S

— FOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYK/IEHUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPUHUUIOB B ACATEIBHOCTH
Y4EHOT0;

3) 3cTeTHYEeCKOro BOCIIUTAHUS:

— BOCIIPUSITUE ACTETHUYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 O3HAHMS

— OCO3HaHHE IEHHOCTH (UBNYECKOM HayKh KaK MOUIIHOIO HHCTPyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEWILEH COCTABISAIOLIEH
KyJbTYpBHI;

— pa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpeca K MCCIIEeI0BaTEIbCKON
NESTEIbHOCTH;

5) popmupoBaHus KyJAbTYPbI 310POBbSI H IMOLHOHAJIBHOI0 0J1arOIOJIYYHA:
— OCO3HaHME LIEHHOCTH Oe30macHoro o0pas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJI 0OE30IaCHOrO TIOBEJIECHUS Ha
TPaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBAaHHUEM B
JOMaTHUX YCIOBUSIX;

— chOpMUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO ITpaBa Ha OIITHOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) TPY10BOI0 BOCTIMTAHUSI:

— AKTHBHO€ Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3aJad (B paMKaxX CEMbH,
0o0pa3oBaTeNbHOM OpraHu3alud, Tropoja, Kpas) TEeXHOJIOTUYECKON U



COIMaJILHON HANPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3NYECKUX 3HAHUM;

e — WHTEPEC K MPAKTHICCKOMY U3YUCHHIO TTPO(eccHii, CBSI3aHHBIX C (YU3UKOI;

e 7)3K0JIOrH4eCcKOro BOCIIUTAHUS:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacT OKpY’)KAIOIIEH Cpenapl, IJIaHUPOBAHMS TIOCTYNIKOB W OIEHKH WX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE IJI00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
PEIICHNUS;

e §8) aganTanmum K M3MEHSIIOIUMCSI YCJOBHSIM COLUMAIBLHOW W NPHUPOTHOM
cpenbl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBUU TPU BBITOJIHEHUH HCCIEIOBAaHUN U
POCKTOB (hU3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
APYTHUX;

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIeSITENIbHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIEe (OPMYJIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
duzukwy;

e — IUTAHUPOBAHWE CBOETO PAa3BUTHS B TPUOOPETEHUN HOBBIX (U3NUECKIX 3HAHUI,

e — CTpEMJICHUE aHAJTM3UPOBATH U BBISBIISATH B3AMMOCBSI3H MIPUPOJIBI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JCHWCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpELNy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUI.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbTaTe ocBOeHUs MporpaMMel 1o (PU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOywaromierocs OyayT cpOpMHUpOBaHb MeTamNpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIEC YHUBEPCAbHBIE YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

ITo3naBaTe/IbHBbIC YHUBEPCATbHBIC YUeOHbIE NeiCTBUA

Bba3oBble JJornueckue 1eiicTBUA:



BBISIBJIAITH M XapaKTEePU30BaTh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB
(stBIIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUM U TPOIIECCOB, JIEaTh BHIBOBI C UCIIOIb30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUN, BBIJBUTaTh TUIIOTE3bl O B3aUMOCBS3SX
(bU3NYECKUX BEJINYHH;

CaMOCTOATENBHO BBIOMPATH CITOCOO pelieHus: ydeOHOU (U3HUECKON 3a1aun
(cpaBHEHHE HECKOJBKHMX BAapUaHTOB peEIlIeHUs, BbBIOOp Haubosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBartebCKUe 1eMCTBHUA:

HCITIOJIb30BATh BOMPOCHI KAK UCCIIEA0BATEIbCKUN HHCTPYMEHT IMO3HAHUS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABJICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HUCCIAEAOBaHHE (PU3UUECKOTO
SIBJICHUS;

OIICHMBaTh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHHUS UJIH SKCIIEPUMEHTA;

CaMOCTOATENEHO (OPMYIUPOBATH 000OIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalbHElIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Patora c undgopmanmueii:

IPUMEHSATH Pa3JIMYHbIE METObl, NTHCTPYMEHTBI U 3alPOCHI IPH MOUCKE U
otOope MHGPOPMALMM WIM JIaHHBIX C YY€TOM MpEHJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OopMy MpeAcTaBlICHUs
uHpopMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMmu, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHHMKaTHBHBIE yHUBEPCaJIbHbIC YUeOHbIe AeiiCTBUSA:

B XOJIe OOCYXIEHHUs y4eOHOro Marepuaia, pe3yJIbTaToB J1ab0paTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI 1
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJaud W IOJAJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,



COIOCTABJIATh CBOM CYXKIEHUS C CYXACHUSIMHM JPYIMX YYaCTHUKOB
Jranora, oOHapyXUBaTh pa3IU4YUe U CXOACTBO MO3UIIHII;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
myOIMYHO TPEICTABIATh PE3YyAbTAThl BHINOTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnEeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHMMATh U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMaH/IHON U MHAUBUIYaJIbHOM
paboTHI IIPU PEIICHUN KOHKPETHON (PU3NYECKON MPOOIEMBI;

NPUHUMATh LIEJIM COBMECTHOM AESATEIBHOCTH, OPraHU30BBIBATh JIEUCTBUS
o €€ MOCTIKEHUIO: paclpenesiTb poiH, OOCYKIaThb IpPOLECCHl H
pE3yNbTaThl COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJIHATH CBOIO 4acTh pabOThI, 1OCTUrasi KAYECTBEHHOT'O pe3yibTara 1o
CBOEMY HaIIPaBJIECHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C IPYTUMHU YJI€HAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBeEpPCaJIbHbIE Y4eOHbIE NeiiCTBUSA

Camoopranm3amnus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOMUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATHCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPEIICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMNIE, MPUHATHE pelleHUi
TPYHION);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUecKon 3a1auu Win
IUTaHAa MCCIIEOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JenaTh BIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

J1aBaTh A/ICKBATHYIO OLICHKY CUTYal[My U IIPEAJIaraTh IJIaH €€ N3MEHEHMUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEHOCTHUKEHHUS)  Pe3yibTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JCSATEILHOCTH (B TOM YHCIIE B XOJ BBIOJIHEHUS
¢u3nyecKoro MCClIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM;

CTaBUTH c€0s1 Ha MECTO JIPYrOro YeJI0BeKa B X0/I€ CIopa WK JUCKYCCUU HA
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYIoro;



MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHuu (PU3NYECKUX 3a7a4 WIn
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xonIty o0yueHus B 7 KJjacce MpeaMETHBIC pe3yabTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIONIb30BAaTh  TMOHATHS:  (QU3MYECKHE U  XUMHUYECKHE  SIBJICHUS,
HaOI0/IeHNE, HKCIIEPUMEHT, MOJENb, TUIIOTEe3a, CIUHHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHUS, PABHOJAEHCTBYIOLIAS CUIIA,
nedopmanus (ynpyras, IJIacTUYECKasi), HEBECOMOCTh, COOOIIArOIIUECS
COCYbL;

pasnuuath sBiIeHUS (auddy3us, TEIIOBOE IBUKEHHE YacCTHI] BEILECTBA,
pPaBHOMEpPHOE  JIBIJKEHUE, HEPAaBHOMEPHOE  JIBWKEHUE, HWHepLus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBIO
BpallleHus, Iepeiada JaBJIeHHs TBEPABIMHU TEIaMH, )KUIKOCTSIMHU U Ta3aMH,
atMoc(epHOe JaBlieHHe, IUIaBaHWE TeJ, NPEBpAIICHUS MEXaHUYEeCKOU
HHEPruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacrmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3NUYECKUE SIBICHUS B MPUPOJE:
OpUMEPHl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACHCTBHE CHUJIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIMSHHE
aTMOC(EpHOrO J1aBJICHUS HA >KMBOW OpraHu3M, IJIABaHHE pPbIO, pblYaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a/a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKHUE SIBICHUS, UCIOIB3YS
¢duznyeckue BenInHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs], MyTh,
CKOPOCTb, CPEIHs CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC Tena,
CUJIa TPEeHHUsI, 1aBjieHue (TBEPIOTO Tela, )KUJIKOCTH, ra3a), BhITAIKUBAIOIIAsA
CWJIa, MEeXaHuuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(pGUIIMEHT TOJE3HOTO JCHCTBUS MEXAaHHU3MOB, KHHETHYECKas W
NOTEHUUANbHASL HHEpPrusi), MpU ONUCAHUM MPABWIBHO TPaKTOBATh
(bu3MYECKUI CMBICIT UCTIOJIB3YEMBIX BEIMYMH, UX 0003HAUYCHUS U €TUHULIBI
bu3MYecKUX BEIMYMH, HAXOAUTH (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;



XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOILIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBujIo paBHOBeCHs phruara (0J0Ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU DSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh IPUYMHHO--CJIEJCTBEHHBIE CBA3H, CTPOUTH OO0BsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ ONOpoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3HUECKHUX
SIBJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THble 3ajadud B 1—2 JEHCTBUS, HUCHOJIB3Ysl 3aKOHBI H
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMUYMHBI: HA OCHOBE aHalln3a
YCIIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NYECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
NOJy4€HHOH (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJIOB, B ONTMCAHNUU UCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
MPEANoJoKeHre (TUMOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3yabTaT, HaXOAUTh OIMIMOKM B XOJE ONbITA, J€1aTh BBIBOABI IO €ro
pe3ynbTaram;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBAThH MPOBEPSIEMbIE MPEAIOI0KECHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alIMChIBATH X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHMS] PACCTOSHHUS, BPEMEHHM, MacChl TeJa,
o0bEMa, CHUIIBI U TEMIIEpPATypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nM(@POBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOAUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJAHOM (DU3MUECKON BETUYHMHBI OT
JIPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBMXKYLIETOCs TEJIa OT BPEMEHU JBUKEHUS TENA, CUIIBI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbl TPEHHS OT IJIOIIAIU COTNPUKOCHOBEHHUS TEN, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BhEMA
NOTPYKEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOIPYKEHO TEJO0, YCIOBUN
IJIaBaHus TeJl, YCJIOBUM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO WCCIEJOBaHUsA, CcoOOMpaTh YCTaHOBKY W
BBITIOJHATh M3MEpPEHUs, Cleays MNPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BUJIC
NpEJIOKEHHBIX Ta0nuil U TpaduKOB, JeNaTh BBIBOABI MO pe3yJbTaTam
UCCIICIOBaHMS,;

MPOBOJNTH KOCBEHHBIC HW3MEPEHHUS (PH3NYECKUX BEIWYWH (IJIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPIOTO TeJla, CUIa TPEHUS CKOJBKCHHUS, TaBIICHUE
BO3/[yXa, BBITAIKUBAIONIAs CHUJIA, JEHCTBYIOIIas Ha TMOTPYKEHHOE B
KUAKOCTb  TENo, KOIPPUIMEHT TOJE3HOTO  JEHCTBHS  MPOCTHIX
MEXaHU3MOB), CIEeAysd NPEIJOKEHHON HHCTPYKIMU: MPU BBIMOIHEHUU
U3MEpPEeHU CcOoOMpaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYUCISATH
3HA4YE€HHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUJia TEXHUKUA 0€30I1aCHOCTH MPHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMerp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIUIBI  JEUCTBHSI HM3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX oOmucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBON HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
O CBOMCTBax (PU3NYECKUX SIBJICHUI U HEOOXOAUMbIE (PU3UMUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HaXOAWTh HMHPOPMALUIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (PU3UYECKUX 3HAHUNA B TOBCETHEBHOM
XKU3HU i1 oOecrieueHus: 6€30MacHOCTH MPHU OOpaIleHNH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUS 3/I0POBBS U COOJIIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaloILEel cpefe;

OCYIIECTBISATh OTOOp HCTOYHUMKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIINXCSI
3HAHMM ® TyTEM CPaBHCHHMS PA3JIMYHBIX HWCTOYHHUKOB BBIJICIIATH
uH(bOpMaIUIo, KOTOpas SIBJISETCS MPOTHBOPEUYMBONW WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUEOHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JauTepaTypy GU3MYECKOTO COACPIKaHUS, CIIPABOYHBIE MaTEPHUAIIbI, PECYPCHI
cetu MHTepHeT, BIaAeTh MNpHUEMaMH KOHCICKTUPOBAHUS  TEKCTa,
npeoOpa3zoBanus HHPOPMAITUY U3 OAHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MHUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMamu (pU3MIecKoro Coaep kaHus, B TOM



yucie myOJuyHoO JesiaTh KpaTKUe COOOIIEHUS O pe3ysIbTaTaX MPOEKTOB WU
y4€OHBIX UCCIEAOBAHUM, MIPU ITOM TPaMOTHO HMCIOJIb30BAaTh MU3YYEHHBII
MOHATUUHBIA ammapaT Kypca (GU3HKH, COMPOBOXKIATh BBICTYILICHUE
MPE3CHTAIUEN;

IIPU BBIMOJHEHUU YYEOHBIX TPOCKTOB WM HCCICIOBAHUN pACIPEICIIATh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUH C TIOCTABJIICHHBIMHU 3aJ[a4aMH,
CIEIUTh 3a BBINOJHECHUEM IUJIaHA JCHCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEITEIILHOCTh  TPYMNIbl,  BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoH1y 00yueHus B 8 kJiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTALIMYECKUE U
amMop(HbIe Tela, HACBIILEHHBI W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOW JIBUTATEIb,
AIIEMEHTAPHBIN AJIEKTPUYECKUI 3apsijl, AIEKTPUUECKOE IO0J€, MPOBOJIHUKU
U AUDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath sIBICHUS (TEIJIOBOE pacIIMpeHHE W C)KaThe, Teronepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KaNWJUISIPHBIE SIBJICHUS, UCHApEHHE,
KOHJIEHCAlMsl, IUIaBJIEHUE, KpUCTaUIM3auus (OTBEpIEBaHUE), KUIICHUE,
Terulonepeada (TermIonpOBOHOCTb, KOHBEKIUS, U3ITyYEHHE),
NIEKTPU3aLUs TEN, B3aUMOJEHUCTBHUE 3aps/I0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHE, B3aMMOJECHCTBHE MAarHWTOB, JEHCTBHE
MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsE MHIYKIWSA)
N0 ONHCAHUID KX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh TMPOSIBJICHHE HM3YUYEHHBIX (PU3UUYECKUX SIBICHUH B
OKpY’KaloIlleM MHUpE, B TOM uucie (PU3MUECKHe SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPO/IE,
KpUCTaUlbl B Mpupoae, usiydeHue ConHua, 3amep3aHue BOJIOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUIECKUE
SBJIEHUSI B aTMoc(epe, 3JEeKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, Apeid moIroCcoB, poJib MArHUTHOTO TOJIS JIJIS dKU3HU Ha 3emiie,
NOJIIPHOE CUSIHME, TPU HSTOM NEPEBOAUTH NPAKTUYECKYIO 3a1adyy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3HUECKHUX
SIBJICHU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN M (PU3NUYECKHUE SIBICHUS, UCIOIB3YS
(u3nyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHS SHEPTHUsl, KOJINYECTBO
TEIUIOTHI, YJElbHAs TEIUIOEMKOCTh BEIIECTBA, YACJIbHAs TEILIOTa



IUIaBJICHUS, YJ€lbHAsl TEIUIOTa IapooOpa3oBaHus, yJelbHAs TEIUIOTa
CTOpaHHs TOIUIMBA, KOA(D(PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalIuHbI, OTHOCUTENIbHAS BIIAJKHOCTh BO3/1yXa, JJIEKTPUUECKHI 3aps]l, CHIla
TOKA, 3JIEKTPUUECKOE HAIPSHKEHHE, COTPOTUBIICHUE POBOAHUKA, YAECIBHOE
COIIPOTHBIICHUE BEIIECTBA, paboTa U MOIIHOCTb JJIEKTPUYECKOTO TOKA),
IIPU ONMCAHUU MTPABUJIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAYCHHUS W €OUHUIBI (PU3NUECKUX BEIUYUH, HAXOAWUTH
dbopMyIibl, CBS3BIBAIOIIME JAHHYIO (DM3MUECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTh I'paUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBa Tel, (U3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOpHUH
CTPOEHHUs BEIIECTBAa, MPUHIIMI CYNEPHO3ULUU TMOJNeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i yyacTKa LEeMNu, 3aKOH
Jxoyns—JIeHna, 3aK0H COXpaHEHMsI SHEPTUH, IPY 3TOM J1aBaTh CIIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMChIBATh €70 MaTEMATHUYECKOE BhIPAXKEHUE;
OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 | —2 TOTHMYeCcKHuX
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DPU3UUYECKUX SIBJICHUM,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3a7adyd B 2—3 JEHCTBHS, MCHOJbB3Yys 3aKOHBl WU
(dopMyIibl, CBsI3bIBarOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAU3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (OPMYJIbI,
HEoOXOouMble i €€ pelleHHs, MPOBOAUTH pacué€Tbl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOUIH
(bU3MYEeCKUX METOJOB, MCHOJb3Yysl ONMUCAHUE HCCIEIOBAHUS, BBIJCISThH
IPOBEPSIEMOE MPEANOJOKEHUE, OLIEHUBATh MPABWIBHOCTh TOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM
(¢u3nyeCKuX CBOMCTB TeJ (KanMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbl, CKOPOCTHU MPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYYCHUH OT LBETa H3JIydaromieil (MOrJIoNarolei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHMsI BOJABI OT TEMIIEPaTyphl KUIKOCTU U
IIOWAAM €€ TOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJACICTBUE
NEKTPUYECKUX 3apsAJI0B, B3aWMOJCHCTBUE TOCTOSHHBIX MAarHUTOB,



BU3YyalIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOKCTBA 3JIEKTPOMArHMTa,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (hOpMYyJIHUPOBAThH
IIPOBEPSEMbIE MPEOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/I OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIIOJIHATH IIPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIaKHOCTH
BO3/lyXd, CHJIbI TOKAa, HANPSUKEHHWs C MCIOJb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3NUYECKUX BEJIUYUH, CPABHUBATH PE3YJIHTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMYUHBI OT
JIpyrol C  HUCIOJb30BAaHUEM TMPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IONEPEYHOrO
CEYEHMS U YIEJIBHOIO COITPOTHUBIICHHS BELIECTBA IIPOBOJIHUKA, CUIIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOPsDKEHWS Ha  [POBOJHHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBbHOTO MW  MapajuIe]bHOTO  COEAMHEHUI
IPOBOJIHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAaHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUI€ TAOIUI] U TpaUKOB, J€NaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIEHUE MPOBOAHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

cOOJII01aTh MpaBUiia TEXHUKUA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JCUCTBUA HW3YYEHHBIX MNpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OITOPOM Ha UX ONMKCAaHUA (B TOM YHUCIIE: CHCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJILTMETP,
CUETUMK DJIEKTPUUECKOW DHEPrUH, AJIEKTPOOCBETUTEIbHbIE MPHUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
NPENOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOIBUraTEIb NOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBJICHUA M HEOOXOAMMbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M M3MEPHUTENIbHbIC
npuOOpPBHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM ()KMJIKOCTHBIN TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUIPOMETpP, IBUTATEb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI JJIEKTPUUYECKUX



Leneil ¢ mocaea0BaTelbHbIM U NMAapAJIJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HMH(POPMALKMIO O  [PUMEPAX)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3NYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU 11 obecrieueHus: 0€30MacHOCTH MPHU OOpallleHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbsI U COOIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIe;

OCYILECTBIATh MOUCK HMHPoOpMamuu (U3NYECKOTO COJAEpKaHUA B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIJIETSATH HH(POPMALIMIO, KOTOPAasl SIBISETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIIIOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJIIPHYIO
JAUTEpaTypy GU3NUYECKOTO COACPKAHUSI, CIPABOYHBIE MaTEPUAIIBI, PECYPCHI
cetu HTepHer, Braaerb NpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHBMEHHBIE U KpPATKHE YCTHBIE COOOIICHMS,
00o0mias uHMOPMALKI0O M3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
COJIEpKaHusl, B TOM YUCIIE yOIMYHO NPEACTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHSATUHHBIM anmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALIUEN;

OpU BBINIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJIEAUTH 32 BBINIOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTh TPYMIbI, BEICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHniy oOyuenust B 9 kiiacce nmpeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcu€Ta, MaTepualibHasi ToOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABWKEHUS, nedopmarus
(ynpyrasi, mjiacThyeckas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, SJIEKTPOMATHUTHBIC BOJHBI, IIKaJIa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS U TIOTJIONMEHUs, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS] DHEPTETUKA;



paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIMHENHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPAMOJMHEWHOE JBIKEHHE, CBOOOJHOE
najJicHue TeJ, PABHOMEPHOE JIBIDKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTUBHOE JABUKEHUE, KOJeOaTeabHOE JIBKEHUE (3aTyXarollue U
BBIHYKJIGHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JIBJKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE paCIpOCTPAHEHHE, OTPAKEHUE U MPETOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXEHHE CHEKTPAJIbHBIX IIBETOB, JIUCIEpCUS CBETA,
€CTECTBEHHAsl PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpy’XawlleM Mupe (B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJE:
IPUIUBBI U OTIUBBI, IBIKEHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JMBIDKEHNWE JKUBBIX OPTraHW3MOB, BOCHPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHUYECKHEe BOJIHBL, I[yHaMH, 53XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJAE, OMOJIOrMYECKOe AECWCTBUE BUIUMOTIO,
yIbTPaUOIECTOBOTO W  PEHTITCHOBCKOTO M3Jy4YEHUH, €CTECTBEHHBIM
panIvoOaKTUBHBIM (POH, KOCMHUYECKHE Iy4YH, PaJHOAaKTUBHOE H3IyUCHHE
NPUPOIHBIX MHHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3JIy4YCHUUH Ha
OpPraHM3M 4YeJIOBeKa), MpH ATOM IMEPEeBOAMTH NPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3MUECKHX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIONb3YS
dusznyeckne BENTWYHMHBI (CpPEOHSIE W MTHOBEHHAas CKOPOCTh Tela MpH
HEPaBHOMEPHOM JIBIDKEHUH, YCKOpPEHHE, TEepeMEIIeHHEe, MyTh, yriIoBas
CKOpOCTb, CHJIa TPEHHUS, CUJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJeHMs, BEC Tella, HUMIYJIbC TeNa, HWMIIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTh, MOTEHIIMATIbHAS DHEPrUsl Tela,
MOJTHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPIHs CHKATOU
NPYKUHBI, KHHETHYECKas YHEPTHsI, TIOJTHAsI MEXaHUYECKast SHEPTHUS, TEPUOJ
¥ YacToTa KojeOaHWii, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMHCAHUU
NPAaBWJIBHO TPAaKTOBAaTh (DM3MUECKUN CMBICT HCIOJIb3YEeMbIX BEJIWYHH,
0003HaYeHUss W €AUHMIbI (U3HUYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEITUYMHAMU,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMI CYNEpPHO3ULMU CHUJI, NPUHUUI OTHOCUTENbHOCTU ['anmuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsAJ0BOI0 U MaCCOBOIO YHUCEI
IpU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMICTBA TENl, B TOM YHUCIE U B
KOHTEKCTE CUTyal[il MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTMYECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYECHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyE€THbIE 3aJa41 (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKIE BETUMUUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJlayyl 3allMChIBATh KPATKOE YCIOBHE, BBISIBISThH
HEJOCTAIONINE WM U30BITOYHBIE TAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [JJIsl pElICHUs, MPOBOAUTH pacu€Tbl U OLCHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS! (PU3NYECKOM BETMUMHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOKHO PEUIUTh TPU OMOIIA
$u3MYECKUX METOMOB, HCIOJIB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IPOBEPSIEMOE MPEANOJOKEHNUE, OLIEHUBaTh MPABWIBHOCTh MOPSJIKa
NPOBEJCHUS  MCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsl DHEPTHH, 3aBHUCHMOCTh TEepuoaa KojeOaHWW MpPYy>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PacIpOCTpaHEHHE CBETa,
paszioxeHue Oelloro CBeTa B CIEKTp, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHHs] TMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000py1I0BaHUSs, OIMCHIBATH XO/1 OIBITA U €r0 pe3yNbTaThbl, (GOpMyIUPOBATH
BBIBO/IbI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpellHee 3HAayeHUEe U3MepseMoill BeIMYMHbl ((POKYCHOE pacCTOsIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOP crHocob0a HU3MEPEHHUs
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSMBIX U3MEPEHHH (3aBUCUMOCTbh IMYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JIBUJKEHUM 0€3 HayaJbHOM CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOrOo MasTHUKA OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakK€HUs CBETa OT yrila MaJCHUS U yria MpPeJoMJICHHS OT yria
najieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CaMOCTOSTENILHO CcoOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKux BEIMYMH B BUAE TaOMUI] U IpaduKoB, IeIaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs1 (U3MUYECKUX BEJIUYUH (CpPEAHSS
CKOPOCTh U YCKOPEHHUE TeJia MPH PABHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE
CBOOOJHOTO MaJieHUs, >KECTKOCTb MPYXUHBI, KOIPPUIHEHT TpeHus
CKOJIb)KEHUS, MEXaHM4ecKass paboTa M MOUIHOCTb, YacTOTa WU MEPUOA
KoJIe0aHUN MaTeMaTU4YecKOro M NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cuina coOuparomied JUH3bI, PaAUOAKTUBHBIM (GOH): TJIAHUPOBATH
U3MEpEHHs, COOMpaTh JKCIEPUMEHTANIbHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEPEHUs], CleAysl MPEeNOKEHHOW WHCTPYKLWHU, BBIUHCIATH 3HAUCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIyYEHHBIE PE3yIbTaThl C YUYETOM 3a/laHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH NP paboTe ¢ 1a00paTOpHbIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEHHBI HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, [UTaHEeTapHasi MOJIeNb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUA H3YYEHHbIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIHUIOMETP, MOATYUKH TOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, MEPHUCKOI, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKHX SBJIEHUW W HEOOXOAuMble (PU3HUECKHE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMATHYHbBIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUUECKHX MPOLIECCOB MPH
pelieHnr  Y4eOHO--PaKTUYECKUX 3aJad, ONTUYECKUE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cCOOMparoLIel JIMH3E;
OPUBOIUTH  TMPUMEPHl  (HAXOAWTh HWHGOPMAIMIO O  TMPUMEPAX)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUKW B IOBCEJHEBHOU
XKU3HU 1)1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpaIEHUH C MPUOOpaMH U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3J0POBbS U COOIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KAIOLLIEN CPEIE;



OCYHIECTBJISATh MOUCK HHGpoOpMau (HU3UYECKOTO COAEpKaHUA B
HuTepHeTe, caMoCcTOsATENHHO (POPMYIIUPYST TTIOMCKOBBIN 3ampoc, HAXOIUTh
MyTH ONPEACIICHNUS TOCTOBEPHOCTH MOJYYCHHOW MH(POPMAIIUA Ha OCHOBE
VMMEIOIINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB,;

MCIIOJIB30BaTh MPU BBIMOJHEHUH YYCOHBIX 3aJIaHUIl HAYYHO--TIOMYJISIPHYIO
JTUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAITBI, PECYPCHI
cetu UMHTepHeTr, BianeTh NpPUEMAMHM KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS HA OCHOBE
nHpoOpMalMu U3 HECKOJIBKUX HCTOYHUKOB (DU3UUECKOTO COJepKaHUs,
myOJUYHO TPEJICTABIISATh PE3yIbTaThl TPOSKTHOM MIIM MCCIIEI0OBATEIHCKON
JNEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  HCHOJIb30BaTh  M3yYEHHBIN
NOHATUUHBIM amnmapar HU3y4yaeMoro pasaena (U3UKU U COMPOBOXKIATH
BBICTYIUIEHUE TIpe3eHTAalMe ¢ y4€TOM OCOOEHHOCTEH ayJIUuTOpUHU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontpoasubie | Ilpakrnuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypcsl
Paznes 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY/KAIOIIEro MUpa
https://m.edsoo.ru/7f416194
https://www.yaklass.ru

11 PH3HKa - HayKa o Ipupoe 2 0 0 https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f416194
https:// .yaklass.

1.2 Ddusnyeckue BEIMYNHBI 2 0 1 2 WWW ¥a .a S
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7{416194

1.3 EctecTBeHHOHAYYHBIN METOJ IIO3HAHUSA 2 0 1 hitps://www. yaklass.ru

) v A https://videouroki.net
http://www.schooltests.ru

Hroro no pazaeny 6

Paznea 2. [lepBoHayajibHbIe CBe/leHHUs 0 CTPOCHHHU BellleCcTBa
https://m.edsoo.ru/7f416194
https://www.yaklass.ru

21 Crpochue seiectsa I 0 0 https://videouroki.net
http://www.schooltests.ru

JIBr>KeHre ¥ B3aUMOJICUCTBUE YaCTH https://m.cdsoo./ 71216194

22 A & 2 0 1 https://www.yaklass.ru

BC€IICCTBA

https://videouroki.net




http://www.schooltests.ru

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

23 ArperaTHble COCTOSIHUS BEIIECTBA 2 hits-//videouroki.net
http://www.schooltests.ru
Hroro no pazneny 5
Paznen 3. /IBuskeHHe U B3aHMOAeHCTBHE TeJl
https://m.edsoo.ru/7f416194
3.1 MexaHnueckoe IBUKEHUE 3 hitps://werv.yaklass.ru
) A https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, INIOTHOCTD 4 hetps.//wvw.yaklass.ru
) LA, ’ https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7{416194
https://www.yaklass.ru
3.3 Cuna. Buner cun 14 https://videouroki.net
http://www.schooltests.ru
Hroro no pazneny 21
Paznea 4. /laBieHue TBEPABIX TeJl, :KHAKOCTEH U ra3oB
https://m.edsoo.ru/7{416194
41 Hasnenue. [lepenaya naBneHus TBEpALIMU 3 https://www.yaklass.ru
' TEJIaMH, XUIKOCTIMHU U razaMu https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7{416194
https:// .yaklass.
4.2 JlaBlieHME )KUIAKOCTH 5 DS:LWWW. yaxiass.lu

https://videouroki.net
http://www.schooltests.ru




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

4.3 ATMOCdepHOEe naBiieHUE 6 0 hitps-//videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f416194

JlericTBUE )KUAKOCTH U Ta3a HA OTPYKEHHOE https://www.yaklass.ru
44 7 3 . )
B HUX TEJIO https://videouroki.net
http://www.schooltests.ru
Hroro no pazaeny 21
Pa3znen 5. PaGoTa 1 MOIIHOCTDH. DHEPrus
https://m.edsoo.ru/7f416194
https://www.yaklass.ru

5.1 PaGora u MomHoCTE 3 1 https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7{416194
https://www.yaklass.ru

5.2 IIpocTbie MEXaHU3MBI 5 1 hitps://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f416194
https://www.yaklass.ru

53 MexaHnueckas dSHeprus 4 1 hitps-//videouroki.net
http://www.schooltests.ru

Hroro no pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoauuecTBO 4acoB DJIeKTPOHHBbIE
HauMenoBanue pa3iejoB M TeM nudpoBLIe
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (1ucpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcbl
Pasznea 1. TenyioBble ABJICHUS
https://m.edsoo.ru/7f4181ce
. https://www.yaklass.ru
1.1 1 2 ) )
CtpoeHue 1 CBOMCTBA BEIIECTBA 7 hits://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru

1.2 TennoBbie IPOLIECCHI 21 1 5 hitps://videouroki.net
http://www.schooltests.ru

Hroro no pazneny 28

Pa3neun 2. JnekTpuyecKue H MArHUTHBIE SIBJIEHUSA
https://m.edsoo.ru/7f4181ce

71 DNeKTpUYECKHE 3apsIbl. 3apsiKEHHBIC Tella 7 | | https://www.yaklass.ru

' U WX B3aUMOJICHCTBHE https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f4181ce
https:// .yaklass.

22 [TocTOAHHBIN STEKTPUUECKHI TOK 20 1 7 P> W.WW ¥a 'a S.I
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f4181ce
https:// .yaklass.

2.3 MarauTHbIE SIBJICHUS 6 1 1.5 DS W.WW ¥a .a SS.IU
https://videouroki.net
http://www.schooltests.ru




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

https://www.yaklass.ru

24 DneKTpOMarHuTHas UHITYKIHS 4 1 hitps-//videoaroki.net
http://www.schooltests.ru
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 17.5




9 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHBbIE
HauMenoBanue pa3iejoB M TeM nudpoBLIe
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (1ucpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcbl
Paznea 1. Mexannueckue siBJICHUS
https://m.edsoo.ru/7f41a4a6
MexaHN4eCKOe IBUKEHUE U CIIOCOOBI €0 https://www.yaklass.ru
1.1 10 1 1 ) )
OIIMCaHUS https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
. https://www.yaklass.ru

1.2 BsaumonelicTBue Te 20 1 3 hitps://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru

1.3 3aKOHBI COXpaHEHUS 10 1 3 hitps-//videouroki.net
http://www.schooltests.ru

Hroro no pazneny 40

Pa3zpen 2. Mexannueckue KoJ1e0aHUs U BOJTHBI
https://m.edsoo.ru/7f41a4a6
https:// .yaklass.

2.1 Mexannueckre KoiaeOanus 7 0 3 P> W.WW ¥a 'a SS.I
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru

22 M . 1

€XaHMYECKUE BOJHBL. 3BYK 8 3 hitps://videouroki.net
http://www.schooltests.ru




Hroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHoOE 10JIe H JIEKTPOMATHUTHBIE BOJTHbBI
https://m.edsoo.ru/7f41a4a6
31 DIeKTpOMarHuTHOE T0JIe U 6 https://www.yaklass.ru
3JIEKTPOMATHUTHBIE BOJIHBI https://videouroki.net
http://www.schooltests.ru
Hroro no pazneny 6
Paznen 4. CBeToBbI€ ABJICHUS
https://m.edsoo.ru/7f41a4a6
4.1 3aKOHBI pacCIIpPOCTPAaHEHUs CBETA 6 https://vxfww.yakl-a e
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru
4.2 JIuH3bl 1 onTHYecKue NpUOOPbI 6 hitps://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenne 6eoro cBeTa B CIIEKTP 3 https://w'ww.vakl.a .
https://videouroki.net
http://www.schooltests.ru
Hroro mo pazneny 15
Paznen 5. KBaHnToBbI€ sIBJIEHUS
https://m.edsoo.ru/7f41a4a6
5.1 HcrmyckaHnue U MOTIONIEHHE CBETa aTOMOM 4 https://v&fww.vakl'a S.I
https://videouroki.net
http://www.schooltests.ru
59 CIpocHHE ATOMHOrO S1pa 6 https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru




https://videouroki.net
http://www.schooltests.ru

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

>3 Flnepupie peaxin 7 I https://videouroki.net
http://www.schooltests.ru
Hroro no pazaeny 17
Pa3nea 6. [ToBTOpuTeE/IbHO-0000IAK0IINI MOYJIb
https://m.edsoo.ru/7f41a4a6
6.1 [ToBTOpEHME M 0O0OIICHUE CONEPKAHUS 9 ) https://www.yaklass.ru
' Kypca ¢u3uku 3a 7-9 xnacc https://videouroki.net
http://www.schooltests.ru
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




ITOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo 4acoB JIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpouabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
dusuka — Hayka o mpupoze. JBicHuA https://www.yaklass.ru
1 YK PHPOJE. 1 https://videouroki.net
MIPUPOJIBI
pHUpoa http://www.schooltests.ru
https://www.yaklass.ru
2 ®dusnuecKue sIBICHUS 1 https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
3 dusnyecKue BEIMUYUHBI U UX U3MEPEHUE 1 https://videouroki.net
http://www.schooltests.ru
VYpok-uccnenosanue "M3mepenue https://www.yaklass.ru
4 TEMIIEPATYPEI IIPU ITOMOLIH KUJIKOCTHOTO 1 1 https://videouroki.net
TEPMOMETPA U IaTYUKA TEMIIepaTyphl" http://www.schooltests.ru
https://www.yaklass.ru
MeTo a Oro HO3Ha Orcatie https://videouroki.net
TOJBI HAYIHOTO MMo3HaHus. Onucanu
5 A i N . 1 http://www.schooltests.ru
M3UYECKUX SABJICHHUM C MOMOIIBIO MOJIENeH
iy I A bubaunoreka LIOK
https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessl:
JNaJIbHOCTH MOJIETAa IIapHuKa, IIYIIEHHOTO hitps://www.yaklass.ru
6 pud, fym 1 1 https://videouroki.net
TOPU30HTANILHO, TEM O0JIbIlIEe, UeM OOoJblle
http://www.schooltests.ru
BBICOTA ITycKa"
https://www.yaklass.ru
7 Crpoenue BeniecTBa. ONbITHI, 1

https://videouroki.net




JOKa3bIBAOLINE TUCKPETHOE CTPOCHHE
BEIIECTBA

http://www.schooltests.ru
Bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

https://www.yaklass.ru

https://videouroki.net
8 JIBM>KEeHUE YacTHIl BEIICCTBA http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e
ypOK-I/ICCJIe)IOBaHI/IG «O1BITEI 11O https://www.yaklass.ru
9 HAOJII0ICHUIO TEIJIOBOTO PACIIUPEHUS https://videouroki.net
ra3oB» http://www.schooltests.ru
https://www.yaklass.ru
10 ArperatHbie COCTOSIHUSI BEIIIECTBA https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
Oco0EHHOCTH arperaTHbIX COCTOSIHUN BO/IBI. https://videouroki.net
11 O606mmenue no pasaeny «llepBoHauanbHbIE http://www.schooltests.ru
CBEJICHUS O CTPOCHUU BEIIECTBA» bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378
https://www.yaklass.ru
https://videouroki.net
Mexanunyeckoe aBukeHue. PaBHomepHoe u
12 http://www.schooltests.ru
HEPaBHOMEPHOE JIBUKECHHUE Bu6mmotexa LIOK
https://m.edsoo.ru/ff0a05c6
https://www.yaklass.ru
https://videouroki.net
13 Cxopoctb. Ennnuiiel ckopoctu http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c
https://www.yaklass.ru
14 Pacder mytu v BpeMeHU JBUKECHUS

https://videouroki.net




http://www.schooltests.ru
Bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

https://www.yaklass.ru

https://videouroki.net
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tel http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10
https://www.yaklass.ru
https://videouroki.net
16 IInoTHOCTE BemecTBa. Pacuer Maccel hit://www.schooltests.ru
00beMa Teja Mo €ro IIOTHOCTH
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHas pabota «OnpeneneHue https://vxfww.vakl_a s8I
17 .. https://videouroki.net
TIIIOTHOCTH TBEPAOTO TEIa» http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
Pemienne 3amad mo Teme "I11oTHOCTH
18 . http://www.schooltests.ru
petectsa bubmuoreka [JOK
https://m.edsoo.ru/ff0al23c
Cwta Kak XapakTepHUCTHKa B3aUMOACHCTBUS https://v&{ww.vakl.zl S
19 https://videouroki.net
Ten. Cuna ynpyrocTy. 3akon I'yka http://www.schooltests.ru
JIabopatopHas padora «3yueHue https://www.yaklass.ru
20 3aBUCHUMOCTH pacTsokeHus (aedopmariim) https://videouroki.net
MPY’KUHBI OT NPUIIOKEHHON CHUIIBDY http://www.schooltests.ru
https://www.yaklass.ru
21 [[IBnenue TsaroteHus. Cuma TsHKECTH https://videouroki.net

http://www.schooltests.ru




22

CBA3b MEXKIY CUIION TSKECTH U Maccoil
tena. Bec Tena. Pemenue 3amad mo reme
"Cumna tsoxectu"”

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha JPYTUX IUIaHETax.
Pu3nyecKue XapaKTePUCTUKHU IIAHET

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0al1502

24

Hsmepenue cwit. luaamomerp

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecomocTth

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

26

CrioxeHue IByX CHUJI, HalPABJIEHHBIX 110
OJIHOM IpsAMOM. PaBHOIEHCTBYIOIIAS CUIT

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAsA CUT"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

28

Cuna tpenus u €€ Buabl. TpeHue B mpupoie
U TEXHUKE

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




Bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

JlaGopaTtopHnas padora «3yueHue

https://www.yaklass.ru

https://videouroki.net
3aBUCUMOCTH CHJIIBI TPEHUSI CKOJIbKEHUS OT
29 http://www.schooltests.ru
CHJIBI TABJICHUS U XapakKTepa
a paKtep . bubnuoreka [IOK
CONPUKACAIOIIMNXCS TOBEPXHOCTEW https:/m.edsoo.ru/ff0alcc8
Pemrenue 3amay Ha onpeneneHue https://www.yaklass.ru
30 . . p https://videouroki.net
BHOJIEIICTB U CUJIBL
PaBHOACHCTBYIOMICH CHIT http://www.schooltests.ru
https://www.yaklass.ru
Pemenne 3amad mo Temam: «Bec Temay, https://videouroki.net
31 «'paduueckoe nzobpakenue cun», «CUib, http://www.schooltests.ru
«PaBHOIENCTBYIOIIAS CHIDY bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0
KonTponbhas paboTa no remam:
https://www.yaklass.ru
«MexaHuueckoe JIBHKEeHHEe», «Macca, ) .
32 B I https://videouroki.net
IUIOTHOCTBY», «Bec Tenay, «'paduueckoe
’ , I'padp http://www.schooltests.ru
n3o0paxenue cuimy, «CHUITbD)
https://www.yaklass.ru
JaBnerune. CriocoObl yMEHBIIICHUS U hitps://videquroki.nt
33 ’ y http://www.schooltests.ru
BEJIIMYCHUS JaBICHUS
y g bubnmoreka [JOK
https://m.edsoo.ru/ff0a20a6
https://www.yaklass.ru
https://videouroki.net
JlaBiaeHwue raza. 3aBHCUMOCTD JaBJICHUS ra3a
34 y http://www.schooltests.ru
0oT 00BéMa, TEMIIEPATYPEI
) patyp bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHust TBEpABIMU TEIAMH, https://www.yaklass.ru




SKUIKOCTSIMU U ra3zamu. 3akoH Ilackais

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

HaBHeHI/IC B J)KMAKOCTH U Ia3€, BbI3BBAaHHOC
I[GﬁCTBHGM CHIJIBI TAXKECCTH

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a2718

37

Pemenue 3amad o reme «JlaBiieHue B
JKUIKOCTH U rase. 3axoH ITackamsa»

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a2826

38

Coob1maronyecs cocyabl

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

39

I'mppasamyeckuit mpece

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

40

ManomeTtpsl. [IopiiHeBO# KUAKOCTHBIN
Hacoc

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

41

ATtmocdepa 3emMu U IPUYUHBI €€
CYILIECTBOBaHHUs

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

bu6mmoreka [IOK




https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3nyxa. AtmocdepHoe naBieHne

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5Sa

43

Uzmepenue armochepHoro aapneHus. Onsit
Toppuuennu

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTh aTMOC(bepHOFO JaBJICHHA OT
BBICOTHI HaZl YPOBHEM MOPA

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

45

bapomerp-anepousa. ATmMochepHoe 1aBieHne
Ha pa3IMYHbIX BBICOTAX

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3amaq o reme " AtmochepHoe
nasienue"

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

47

JlericTBUE )KUAKOCTH U Ta3a HA IOTPYKEHHOE
B HUX TeJI0. ApXUMEIOBA CHIIA

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas pabora «Onpenenenue
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA

https://www.yaklass.ru
https://videouroki.net




TCJI0, IIOTPYKCHHOC B ) XUAKOCTBH»

http://www.schooltests.ru
Bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

JlaGopaTopHas paboTa 1o Teme

https://www.yaklass.ru

https://videouroki.net
49 «I/ICCJIGI[OBafII/IC BaBI/ICI/IMOCTIiI’ Beca Teja B hito://www.schooltests.ru
BOJIC OT 00bEMA TIOTPY)KCHHOH B KUIKOCTh BuGmmorexa LJOK
Hacta Tena» https://m.edsoo.ru/ff0a3514
https://www.yaklass.ru
https://videouroki.net
50 IInaBanme Ten http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96
Jlabopatopnas pabora "KoHctpyupoBanue https://www.yaklass.ru
51 apeoMeTpa Uid KOHCTPYUPOBaHHUE JTOAKH U https://videouroki.net
omnpeneneHue e€ rpy30noabEMHOCTH" http://www.schooltests.ru
https://www.yaklass.ru
Pemenne 3amad no temam: «llnaBanue https://videouroki.net
52 cynoB. Bo3ayxormiaBanuey, «JlaBnenue http://www.schooltests.ru
TBEPABIX TEJ, )KUIAKOCTEH U ra30B» bubnuotexa [JOK
https://m.edsoo.ru/ff0a3654
KonTtponbnas pabora o teme «/laBnenne httpsz//w_ww'vakléss'ru
53 . https://videouroki.net
TBEPABIX TEN, )KUIAKOCTEN U Ta30B» http://www.schooltests.iu
https://www.yaklass.ru
https://videouroki.net
54 Mexanuueckas pabora http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82
https://www.yaklass.ru
55 MorHoCcTh. EQuHUIBI MOIIIHOCTH

https://videouroki.net




http://www.schooltests.ru
Bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

VYpoxk-uccienoanue "Pacuét MOITHOCTH,

https://www.yaklass.ru

56 . .. " 1 https://videouroki.net
pa3BHBAaEMOU MPHU MOABEME T10 JIECTHULIE http://www.schooltests.ru
https://www.yaklass.ru
IIpoctsie Mmexanu3mel. Peraar. PaBHoBecue . .
57 https://videouroki.net
CHIL Ha peraare http://www.schooltests.ru
https://www.yaklass.ru
Poruaru B TexHuke, ObITY U IPUPO/IE. https://videouroki.net
58 JlaGopaTtopHas pabota «ccnenoBanue 0.5 http://www.schooltests.ru
YCIOBMI PABHOBECHS PhIYara» bubnnorexa [IOK
https://m.edsoo.ru/ff0a478e
https://www.yaklass.ru
https://videouroki.net
Pemenne 3agay no teMe «Y CIIOBUS
59 http://www.schooltests.ru
PaBHOBECHS pblyara» BuGmmorexa IJOK
https://m.edsoo.ru/ff0a48a6
Koadduunent nonesnoro aencTBus https://www.yaklass.ru
60 Mexanuzma. Jlaboparopnas pabota 0.5 https://videouroki.net
«3mepenne KI1/] HaKIIOHHOM TIIOCKOCTHY http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
Pemenne 3amad mo reme "Pabora,
61 " http://www.schooltests.ru
momwrocts, KT bubnmoreka [JOK
https://m.edsoo.ru/ff0a4c48
https://www.yaklass.ru
62 Mexanunueckas sHeprus. Kunernueckas u https://videouroki.net

MOTCHIUAJIbHAsA SHCPIUua

http://www.schooltests.ru

Bbubnmuoreka [JOK




https://m.edsoo.ru/ff0a4252

https://www.yaklass.ru

https://videouroki.net
63 3aKOH COXPAHEHHS] MEXAaHUUYECKOW SHEPrUU 1 http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT MO TEME
"IKCEPUMEHTAIBHOE ONPE/ICTICHUE https://www.yaklass.ru
64 U3MEHEHU KUHETUUECKON U HOTEHIIMAILHOMN 1 1 https://videouroki.net
SHEPTUU TPU CKATHIBAaHUHU TeJla 110 http://www.schooltests.ru
HaKJIOHHOM IIOCKOCTH"
https://www.yaklass.ru
65 EZEI?SiZHE;IHI;aGOTa no reme «Pabora 1 https://videouroki.net
’ prus» http://www.schooltests.ru
https://www.yaklass.ru
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o hitpsi//videouroki net
66 y " 1 http://www.schooltests.ru
Teme "MexaHH4eCcKOe NBUKECHUE BuGmmorexa IJOK
https://m.edsoo.ru/ff0adee6d
https://www.yaklass.ru
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o https://videouroki.net
67 teMe "JlaBiieHne TBEPABIX T, )KUJIKOCTEU U 1 http://www.schooltests.ru
ra3oB" bubnuorexa [JOK
https://m.edsoo.ru/ff0adffe
Peseprubrii ypok. PaboTta ¢ TekcTamu mo https://w'ww.vakl'ass.ru
68 y " 1 https://videouroki.net
teme "Pabota. MomHoCTh. DHEprus http://www.schooltests.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 12




8 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
https://www.yaklass.ru
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO- https://videouroki.net

1 KMHETUYECKOW TEOPHH U UX OIBITHBIE 1 http://www.schooltests.ru

HOJTBEPIKICHUS bubnuoreka [IOK
https://m.edsoo.ru/ff0a5256
https://www.yaklass.ru

2 Macca u pa3Mep aTOMOB B MOJIEKYJ 1 https://videouroki.net

http://www.schooltests.ru
https://www.yaklass.ru
MoyieiT TBEPIIOr0, KHIKOrO i https://videouroki.net

3 . 1 http://www.schooltests.ru

ra3000pa3HOr0 COCTOSTHUM BEIIECTBA Bubmuotexa LOK
https://m.edsoo.ru/ff0a540e

OOBsicHEeHHE CBOICTB TBEPAOTO, JKUIKOTO U

ra3000pa3HOro COCTOSHMI BENIECTBA HA https;//www'yakl.a —

4 N 1 https://videouroki.net
ocHoBe HOHO)IfeHHH MOTICKYIAPHO- http://www.schooltests.ru
KUHETUYECKON TEOpUU

https://www.yaklass.ru
https://videouroki.net

5 Kpucrannnueckue u amop@Hslie Tena 1 http://www.schooltests.ru

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a5800

6 CMaunBaHuE U KalUJUIIPHOCTb. 1 https://www.yaklass.ru

[ToBepXHOCTHOE HATSIKEHUE

https://videouroki.net




http://www.schooltests.ru
bubnnorexa [JOK
https://m.edsoo.ru/ff0a5530

TennoBoe paclIupeHue U cxaTtue

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b TEMIIEPATYpPhI CO
CKOPOCTBIO TEIIOBOTO JIBUYKEHUSI YACTHI]

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

Buytpennss sueprusi. CnocoObl U3MEHEHUS
BHYTPEHHEHN SHEPrUun

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nmorexa LIOK
https://m.edsoo.ru/ff0a5c60

10

Buae! remionepenaun

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nmorexa LIOK
https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepennus "[IpakTuueckoe
MCTIOJIF30BaHUE TETIJIOBBIX CBOIMCTB BEIIIECTB
U MaTepUasoB B LIEJSX dHeprocoepexenus"”

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0a65c0

12

KommuecTBo TemioTel. Y neiipHas
TEILUIOEMKOCTD

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0a6976




YpaBHEeHHE TEIUIOBOTO OayiaHca.

https://www.yaklass.ru
https://videouroki.net

13 http://www.schooltests.ru
TennooOMeH U TETIOBOE paBHOBECHE
bubnunoreka LIOK
https://m.edsoo.ru/ff0a7088
https://www.yaklass.ru
JlaGopaTtophast pabota "lccienoBanue https://videouroki.net
14 SBJICHUS TETJIOOOMEHA MPU CMEIIMBAHUH http://www.schooltests.ru
XOJIOJIHOW U ropsiyeit BobI" bubmorexa LIOK
https://m.edsoo.ru/ff0a6a98
Pacuer xoimm4ecTBa TEIUIOTHI, HEOOXOIUMOTO https://www.yaklass.ru
15 JUIS HArpEBaHMUA Teja U BBIIEIISIEMOTIO UM https://videouroki.net
IPU OXJIAKIEHUH http://www.schooltests.ru
https://www.yaklass.ru
" https://videouroki.net
16 Ha60paT?pHa51 pabora OHpGI[CJ'ICHI;Ie http://www.schooltests.ru
YAEIbHOM TEIIOEMKOCTH BEIIECTBA Bu6muorexa LOK
https://m.edsoo.ru/ff0abbb0
https://www.yaklass.ru
https://videouroki.net
17 DHeprus TOIJIUBA. Y IeJbHas TeTIoTa hitp//www.schooltests.ru
cropatus bubmuoreka [{OK
https://m.edsoo.ru/ff0a7b5a
https://www.yaklass.ru
IInaBneHue u oTBEpIEBaHNE https://videouroki.net
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TEMI0Ta http://www.schooltests.ru
TJIaBJICHUS bubmuoreka [{OK
https://m.edsoo.ru/ff0a71d2
JlaboparopHas pabota "OmnpeneneHue htms;//www'yakl,a S.IU
19 https://videouroki.net

yeJIbHON TEIJIOTHI TUIaBJICHHS Jibja"

http://www.schooltests.ru




bubnunorexka [JOK
https://m.edsoo.ru/ff0a72fe

[TapooOpa3oBaHue 1 KOHACHCAITHS.

https://www.yaklass.ru

https://videouroki.net

20 http://www.schooltests.ru
Hcnapenne bub6nmmoreka LIOK
https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHas Temiora https://v&fww.vakl.ass.m
https://videouroki.net
71 napooOpa3oBaHus U KOHICHCAIUY. hitp//www.schooltests.ru
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT Bu6morexa LIOK
aTMOC(EPHOTO J1aBIeHus https://m.edsoo.ru/ff0a786¢
https://www.yaklass.ru
Brnaxnocts Boznyxa. JlaboparopHas pabota https://videouroki.net
22 "OnpeneneHre OTHOCUTENIBHOMN BIaKHOCTU http://www.schooltests.ru
BO3IYyXa" bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628
Pemenue 3a1au Ha onpeeseHre BIaXXHOCTH https://\&fww.vakl'ass.ru
23 https://videouroki.net
BO3AyXa http://www.schooltests.ru
[TpuHuMOBl paOOTHI TEMIOBBIX ABUraTeNeii. https://www.yaklass.ru
24 [TapoBas TypOuHa. [IBurarenb BHyTPEHHETO https://videouroki.net
CropaHus http://www.schooltests.ru
https://www.yaklass.ru
75 KIIJI TermoBoro gBuraTels. TCHHSBBIC Egzzs/'//::\l;l;f)sucfiﬁ:;s.ru
JIBUTATENH U 3aLIUTA OKPYKAOLEH CPEBI BuGmmorexa IJOK
https://m.edsoo.ru/ff0a7c7¢c
3aKOH COXpAHEHUS U MPEBPAIICHUS SHEPTUU htms;//“fww'vakl,a s
26 https://videouroki.net

B TCIJIOBBIX ITpoLEccax

http://www.schooltests.ru




[TonroroBka K KOHTPOJIBHOM paboTe MO TEME

https://www.yaklass.ru

https://videouroki.net

27 "TerutoBble siBieHUs. MI3MeHeHne http://www.schooltests.ru

arperaTHbIX COCTOSIHHM BelecTBa" bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2
https://www.yaklass.ru

KoHTtpoinbHast padota 1o teme "TemmoBsie https://videouroki.net

28 aBieHMs. VI3MeHeHue arperaTHbIX COCTOSTHUM http://www.schooltests.ru
BemecTa" bubnuoreka ]_[OK

https://m.edsoo.ru/ff0a86ae
Dnekrpusanys tei. J[Ba poaa https;//www'yakl.a —

29 https://videouroki.net
SMCKTPUIACCKIX 3apA/0B http://www.schooltests.ru
VYpok-ucciienoBanue "IIeKTpU3AIUS TE https;//www'yakl.a .

30 . " https://videouroki.net
MHAYKICH 1 TIpH COLPUKOCHOBCHUH http://www.schooltests.ru

https://www.yaklass.ru
. https://videouroki.net
B3aumoneiicTBre 3apsiKeHHBIX Tell. 3aKOH

31 http://www.schooltests.ru

Kynona bu6mmoreka IIOK
https://m.edsoo.ru/ff0a87e4
https://www.yaklass.ru

Onexrpuueckoe nosie. HanpsskeHHOCTD https://videouroki.net

32 anekTpudeckoro nosd. [Tpunnunn http://www.schooltests.ru
CYNEPIIO3ULUH JJIEKTPUUECKUX I10JIEN bubmmorexa IIOK

https://m.edsoo.ru/ff0a8a0a
Hocurenu smekTpuyeckux 3apsiioB. https://vxfww.vakl'a S50

33 . https://videouroki.net
DneMeHTapHbIi 3apsa. CTpoeHue aToMa http://www.schooltests.ru

34 [IpoBogHMKYN U AUAIEKTPUKU. 3aKOH https://www.yaklass.ru

COXpaHEHHSI DJIEKTPHUYECKOTO 3apsia

https://videouroki.net




http://www.schooltests.ru
bubnnorexa [JOK
https://m.edsoo.ru/ff0a8ef6

Pewienue 3a1a4 Ha IPUMEHEHUE CBOWCTB

https://www.yaklass.ru
https://videouroki.net

35 http://www.schooltests.ru
ANEKTPUYECKUX 3apsiI0B BuGmorexa LJOK
https://m.edsoo.ru/ff0a90cc
https://www.yaklass.ru
DIIEKTPUUECKHI TOK, YCIOBHS €TI0 https://videouroki.net
36 cymiectBoBanus. Mctounuku http://www.schooltests.ru
3JIEKTPUYECKOIO TOKa bubmmoreka [JOK
https://m.edsoo.ru/ff0a95a4
https://www.yaklass.ru
https://videouroki.net
37 JIeficTBHS DIEKTPUIECKOTO TOKA http://www.schooltests.ru
bu6nmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue https://www.yaklass.ru
38 3JIEKTPUYECKOTO MOJIS Ha IPOBOIHUKH U 1 https://videouroki.net
JUDJIEKTPUKH" http://www.schooltests.ru
https://www.yaklass.ru
. https://videouroki.net
39 DIIEKTPUUYECKHI TOK B METaJlIaX, KUJIKOCTAX hitp//www.schooltests.ru
urazax bubnuoteka [JOK
https://m.edsoo.ru/ff0a9838
https://www.yaklass.ru
40 DJneKTpuuecKas 1enb U €€ COCTaBHbIE YacTH https://videouroki.net
http://www.schooltests.ru
41 Cua Toka. JlaboparopHast pabota 0.5 hripseff o yablss.

https://videouroki.net




"N3MepeHue U peryaupoBaHue CUIIbI TOKa"

http://www.schooltests.ru
bubnnorexa [JOK
https://m.edsoo.ru/ff0a8bd6

DJIeKTpruYecKoe HanpskeHue. BoasT™erp.

https://www.yaklass.ru
https://videouroki.net

42 JlaboparopHnas padora "M3Mepenue u 0.5 http://www.schooltests.ru
peryJupoBaHue HaNpsKeHUs" Bubimoreka [IOK
https://m.edsoo.ru/ff0a9%e14
https://www.yaklass.ru
CornpoTHuBIeHUE TPOBOIHUKA. Y ICTIEHOE hutpdfvigeonob et
43 http://www.schooltests.ru
COINPOTHUBIICHUE BENIECTBA Bu6morexa LIOK
https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTa "3aBHCUMOCTb httpS://WWW'Vakl?SS'm
https://videouroki.net
m ANEKTPUYECKOTO COMTPOTUBIICHUS | hitp//www.schooltests.ru
MPOBOJHUKA OT €r0 JIJINHBI, HJ'IOHIaI[f/'I Bu6morexa LIOK
MOINEPEYHOI0 CEUCHHS U MaTeprualia https:/m.edsoo.ru/ff0aa738
https://www.yaklass.ru
https://videouroki.net
3aBUCHUMOCTH CHJIBI TOKA OT HAIIPSIKEHUSI.
45 http://www.schooltests.ru
3akon Oma aJig y4acTka 1enu Bubmuotexa LOK
https://m.edsoo.ru/ff0aad44a
JlaGopaTtopnast pabora "HcciaenoBanue https#/www'yakl?ss'm
https://videouroki.net
46 3aBUCHUMOCTH CHJIbI TOKA, UIYILETO Yepe3 | hito-//www.schooltests.ru
pPE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U Bu6muorexa LOK
HaNpsKEHUA Ha pe3ucTope” https://m.edsoo.ru/ff0aa04e
[TocnenoBarenbHOE U MapAJIIETBHOE https://\xfww.vakl'a S.IU
47 https://videouroki.net

COCAMHCHUA MTPOBOAHHUKOB

http://www.schooltests.ru




JlaGopatopnas padota "IIpoBepka mpaBuia
CJI0’KEHHUsI HANIPSKEHUN ITpU

https://www.yaklass.ru

https://videouroki.net

48 http://www.schooltests.ru
MOCJIEI0BATEIIbHOM COEIMHEHNH JIBYX Bu6morexa [IOK
Pe3HCTOPOB” https://m.edsoo.ru/ff0aaasS8

https://www.yaklass.ru
JlaboparopHnas padora "IIpoBepka mpasuiia https://videouroki.net

49 JUISL CHITBI TOKA MIPH MapajlIeIbHOM http://www.schooltests.ru

COCIMHEHUH PE3UCTOPOB" bubanoreka LIOK
https://m.edsoo.ru/ff0aadle
https://www.yaklass.ru

Pemenue 3a1au Ha npumeHenue 3akona Oma https://videoutokl.nct

50 http://www.schooltests.ru

JUTS pa3IAYHOTO COCAMHEHUS TPOBOJHUKOB Bu6morexa LIOK
https://m.edsoo.ru/ff0aaf8a
https://www.yaklass.ru
https://videouroki.net
PaGoTta 1 MOIIHOCTH ANEKTPUIECKOTO TOKA.

51 http://www.schooltests.ru

3akoH J[xoynsa-Jlenna Bu6mnorexa [OK
https://m.edsoo.ru/ff0ab124
https://www.yaklass.ru

JlaGopatopHas pabota "Omnpenenenue butpssifvideouroki.net

52 " http://www.schooltests.ru

paboTHI U MOIITHOCTH JIEKTPUUECKOTO TOKA Bu6muorexa LOK
https://m.edsoo.ru/ff0ab3e0
https://www.yaklass.ru

DIIeKTpUUECKHE IeTTH U MOTPEONTENN https://videouroki.net

53 AJeKTpUYECcKoi sHeprun B ObITy. KopoTkoe http://www.schooltests.ru
3aMbIKaHUE bubnuotexa [JOK

https://m.edsoo.ru/ff0ab660

54 [ToaroToBKa K KOHTPOJIBHOM paboTe 1O TEME https://www.yaklass.ru




"DnexkTpuueckue 3apsiibl. 3apsHKEHHBIE Tella
U UX B3auMoaeucTBus. I10CcTOSIHHBIN
3JIEKTPUYECKUM TOK"

https://videouroki.net

http://www.schooltests.ru
bu6nmmoreka [IOK
https://m.edsoo.ru/ff0abd2c

KonTponbhas pabota no teme
"DneKkTpruuecKue 3apsabl. 3apsSKEHHbIC TeJla

https://www.yaklass.ru

https://videouroki.net

55 N . http://www.schooltests.ru
U UX B3aI/IMOI[eUI/ICTBI'/'I$I. IlocTostHHBIN Bubmorexa LIOK
SJICKTPUICCKIHN TOK https://m.edsoo.ru/ff0abea8

https://www.yaklass.ru

56 IlocTosstHHBIC MAarHUTHI, NX B3aUMOACHCTBHE https://videouroki.net

http://www.schooltests.ru
https://www.yaklass.ru
" . https://videouroki.net
57 Ypok-uccnenoBanue I/'I'syquHe mnoJseu | hito//www.schooltests.ru
MOCTOSIHHBIX MAarHUTOB BuGmmotexa LIOK
https://m.edsoo.ru/ff0ac3d0
https://www.yaklass.ru
https://videouroki.net
MaruautHoe nosie. MaruutHoe mosjie 3eMiau U

58 http://www.schooltests.ru

€ro 3HaYeHME JUIS KU3HU Ha 3eMiie Bu6morexa LIOK
https://m.edsoo.ru/ff0acOba
https://www.yaklass.ru

OneiT Opcrena. MarautHoe nose https://videouroki.net

59 3JIEKTPUYECKOr0 TOKa MarauTHoe mnosue http://www.schooltests.ru

KAaTYLIKHA C TOKOM bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2
https://www.yaklass.ru
[IpumeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE. . .
. https://videouroki.net
60 JlaGopatopHas pabota "V3yuyenue neiicTBus 0.5

MarHUTHOTO T0JIs1 Ha TPOBOAHUK C TOKOM"

http://www.schooltests.ru

but6mmoreka [JOK




https://m.edsoo.ru/ff0ac74a

DIIeKTPOABUTATEIb TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTpOABUTATENIECH B

https://www.yaklass.ru
https://videouroki.net

61 TEXHUYECKUX YCTPOHUCTBAX U HA TPAHCIIOPTE. http://www.schooltests.ru
JlaGopaTtopHas pabora "KonctpyupoBanue u bubmmoreka [JOK
U3y4eHHe paboThI AJIeKTpoABUTaTes" https://m.edsoo.ru/ff0ac86¢
. https://www.yaklass.ru
Onbrtel @apajes. 3aKOH 2JIEKTPOMArHUTHOM X -
62 B T https://videouroki.net
UH nu. IIpasuio Jlenma
AYKL p 1 http://www.schooltests.ru
Onekrporenepatop. CriocoObl MOTyYeHUS https://www.yaklass.ru
63 ANIEKTPUUECKOI IHEPTUU. DIEKTPOCTAHIIUH https://videouroki.net
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHU http://www.schooltests.ru
. https://www.yaklass.ru
[ToaroroBka K KOHTPOJIEHOM paboTe 1Mo TeMe . )
64 " " https://videouroki.net
JIEKTPHYECKHE U MAaTHUTHEIE SIBJICHUS
p http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
KonTponbHas pabota mo Teme
65 http://www.schooltests.ru
"DIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS "
bu6mmoreka IIOK
https://m.edsoo.ru/ff0acb14
https://www.yaklass.ru
. https://videouroki.net
Peseprubrit ypok. PaboTta ¢ TekcTamu mo
66 http://www.schooltests.ru
TeMe "TennoBrle IBIeHUT"
but6mmoreka [IOK
https://m.edsoo.ru/ff0accSe
https://www.yaklass.ru
Pese 4 vpok. PaboTa ¢ TekeTd o https://videouroki.net
BHEIN K. Ta C TEKCTaMU II
67 P P http://www.schooltests.ru

Teme "[I0CTOSIHHBIN ANEKTpUYECKU TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6




68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
TeMe "MarauTHble IBICHUA"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

14.5




9 KJIACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoabHbie
padoTsI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTe/ibHbIE

pecypcsl

Mexanundeckoe nBuxeHne. MarepuanbHas
TOYKa

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

Cucrema orcyera. OTHOCUTEIBHOCTD
MEXAHUUYECKOTO IBUKEHUS

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOC HpHMOHHHCﬁHOC JABWKCHUC.

CpCI[HHH U MTHOBCHHAsA CKOPOCTb

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

[IpssMonMHENHOE PABHOYCKOPEHHOE
JIBHKEHUE. Y CKOpEHUE

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CKopoCTh NPSIMOIMHENHOTO
PaBHOYCKOPEHHOTO IBHXKeHUs. [ paduk
CKOpOCTHU

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




JlabGopaTopHas pabora "OnpeneneHue
YCKOpPEHUS TeJia IPU PaBHOYCKOPSHHOM
NBIDKEHHUHY 110 HAKJIOHHOM IIOCKOCTH"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0adb18

CBoOoaHoe manenue ten. Oneltel [ annies

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

PaBHOMEpHOE IBMKEHHUE TIO OKPYKHOCTH.
[Tepuon u yacroTa oOpamenus. JInaeiHas u
yIJ0Basi CKOPOCTH

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

IleHTpOoCTpEMHUTENBHOE YCKOPEHHE

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

11

[IepBeiit 3akoH HproToHA. BekTop cuitbt

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac612

12

Bropoii 3akoH HeroToHA.
PaBHOpelicTBYIOIIAs crta

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae72a

13

Tpertnii 3akoH Herorona. Cyrneprno3umst cui

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae982




14

Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB
Hrrorona

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6e

15

Cuia ynpyroctu. 3akoH ['yka

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0aeca2

16

Pemenue 3amau mo teme «Cuma YIIPYToCTu»

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

17

JlaGopatopHnas pabota «Onpenenenue
KECTKOCTHU MPYKUHBD»

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

18

Cuna tpeHus

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738

19

Pemenue 3agau no teme «Cua TpeHHS»

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0afa26

20

JlabopaTtopHas padota "OnpeneneHue
Kod(pdurmenTa TpeHUs: CKOIbKEHUS"

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




Bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be

https://www.yaklass.ru

" https://videouroki.net
Pemrenue 3amau mo teme "3akousl HeroToHA.
21 C C " http://www.schooltests.ru
nia octu. Cuiia TpeHHuA
yupyr p bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e
https://www.yaklass.ru
https://videouroki.net
Cuna TsKeCTH U 3aKOH BCEMUPHOTO
22 v 5 http://www.schooltests.ru
TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO NagcHUI
p A A bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044
Ypok-koHpepenius " J[BuxeHne Te1 BOKPYT https://www.yaklass.ru
23 rpaBuTalinoHHoro neHTpa (ConaHeuHas https://videouroki.net
cucrema). ['amakTuku" http://www.schooltests.ru
https://www.yaklass.ru
" https://videouroki.net
Pemtenue 3aga4d o teme "Cuia TsSDKECTH U
24 Y http://www.schooltests.ru
aKOH BCEMHPHOI'O TATOTEHUSA
3aKOH BCCMHPHOTO TATOTE bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8
https://www.yaklass.ru
https://videouroki.net
[IepBas kocmMudeckas CKOPOCTb.
25 - http://www.schooltests.ru
BECOMOCTE U IIEPETPY3KHU
cBecomMoc cperpys bubnmoreka [JOK
https://m.edsoo.ru/ff0af33c
— https://www.yaklass.ru
PaBHOBECHE MaTepranbHOW TOUKHU. : )
AOconroTHO TBEPHOE TeT0. PaBHOBECHE hups:/ivideouroki.net
26 P ) http://www.schooltests.ru

TBEPJOTO TeJNA € 3aKPEIUVIEHHONW OCBIO
BpalleHUs

bubmuoreka [JOK
https://m.edsoo.ru/ffO0afe36




https://www.yaklass.ru

27 MowmenT cuibl. LlenTp Tsxectn https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net

Pemrenue 3amay mo teme "MOMEHT CHIEL.
28 " http://www.schooltests.ru
Hentp Tsoxectn bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4
https://www.yaklass.ru
[ToaroroBka k KOHTPOJILHOK pabOTE MO TEME https://videouroki.net
29 "MexaHnYEeCKOE IBUKEHUE. http://www.schooltests.ru
B3anmoneiictBue ten" bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408
https://www.yaklass.ru
KonTtponbHas paboTa o teme https://videouroki.net
30 "MexaHn4uecKoe IBUKEHHE. http://www.schooltests.ru
Bzaumoneiictsue ten" bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec
https://www.yaklass.ru
Nmnynec Tena. Ummynsc cuibl. 3aKoH https://videouroki.net
31 COXPAaHEHHUs UMITyJIbCa. YIIPYroe u http://www.schooltests.ru
HEYNPYroe B3auMOICHCTBUE bubnuoreka [IOK
https://m.edsoo.ru/ff0b07fa
https://www.yaklass.ru
Pemenue 3anau no teme "3akoH cOXpaHEHUs hutps://videouroki.net
32 " http://www.schooltests.ru
HMILyJTbCa Bu6snuoreka [IOK
https://m.edsoo.ru/ff0b096¢
VYpok-koupepenius "PeakTHBHOE IBUYKEHHE htms;//w,ww'vakl_a S50
33 https://videouroki.net

B MPUPO/JIE U TEXHUKE"

http://www.schooltests.ru




https://www.yaklass.ru

https://videouroki.net
34 Mexanunyeckas paboTa U MOIIHOCTb http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ffOb0a84
https://www.yaklass.ru
https://videouroki.net
35 PaboTa cuibl TSKECTH, CHITBI YIIPYTOCTH U hito://www.schooltests.ru
CHUIBL TPCHHA bubmuorexa [JOK
https://m.edsoo.ru/ffObOdb8
Jlaboparopuas padota «Onpenencaue
a0O0TBI CUJIBI TPEHHUS [P PABHOMEPHOM https.//www.yaklass.ru
36 P p pup Iz https://videouroki.net
JIB>KECHUU TeJ1a 10 TOPU30HTATIBLHON http://www.schooltests.ru
TMOBEPXHOCTH
Cs13b 3Hepruu U padbotsl. [loTeHnnanbHast hupsiff s yaklassu
37 https://videouroki.net
SHCprist http://www.schooltests.ru
https://www.yaklass.ru
Kunernueckas sneprus. Teopema o hutpsffnleourobl
38 . http://www.schooltests.ru
KUHETUYECKON DHEPIUU BuGmmorexa IJOK
https://m.edsoo.ru/ff0b0c32
https://www.yaklass.ru
39 3aKOH COXpaHEHUS DHEPTUU B MEXAHUKE https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
Jlaboparopnas pabora «3ydeHue 3aKkoHa htpsifvidenurobiet
40 http://www.schooltests.ru

COXPAaHCHUS DHEPIUM»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb12fe




https://www.yaklass.ru

KonebartenbHoe qBUXKEHHE U €70 futps://videouroki.net
41 http://www.schooltests.ru
XapaKTEPUCTUKU BuGmmorexa IJOK
https://m.edsoo.ru/ff0b1858
https://www.yaklass.ru
https://videouroki.net
1 3aryxaromue kojaebanus. BelnyxeHHbIE hito://www.schooltests.ru
koJsieOanus. Pe3onanc BuGmuorexa LJOK
https://m.edsoo.ru/ff0b20f0
https://www.yaklass.ru
43 MareMaTtuyeckuil U NpyKUHHBIA MassTHUKU https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
VYpok-uccnenoBanue «3aBUCUMOCTD IEPUOIA https://videouroki.net
44 KOJIeOaHHH OT JKE€CTKOCTU MPYKUHBI U MacChI http://www.schooltests.ru
rpy3a» bubnuoteka [JOK
https://m.edsoo.ru/ff0b197a
[IpeBpanienue sHEprUy IpU MEXaHUIECKUX https://w'ww.vakl.a S
45 https://videouroki.net
korebaHmiX http://www.schooltests.ru
https://www.yaklass.ru
JlabopaTtopHas pabota «Onpenenenve https://videouroki.net
46 4aCTOThI M IEpUOJIa KOJIeOaHU TPY>KUHHOTO http://www.schooltests.ru
MAasITHUKA)) bubmmoreka HOK
https://m.edsoo.ru/ffOblaec
https://www.yaklass.ru
JlaGopatopnas pabora «IIpoBepka https://videouroki.net
47 HE3aBUCUMOCTHU NEpUOJia KoebaHuil rpysa, http://www.schooltests.ru

MOABCUICHHOI'O K HUTHU, OT MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a




https://www.yaklass.ru

Mexanunueckue BoaHbl. CBOMCTBA https://videouroki.net
48 MEXaHU4YECKUX BOJH. [IpoosbHbIE U http://www.schooltests.ru
MOTICPEYHBIE BOJHBI bubnmoreka [JOK
https://m.edsoo.ru/ff0b21fe
VYpoxk-koHpepenuus "MexaHn4ecKre BOIHBI https://\yww.vakl.ass.ru
49 . . | https://videouroki.net
B TBEpOM Tene. CeiicMruecKrue BOJIHbI htto://www.schooltests.iu
https://www.yaklass.ru
50 3ByK. PacnipocTpaneHue u oTpakeHue 3ByKa https://videouroki.net
http://www.schooltests.ru
Ypok-uccnenosanue "HabmroneHue https://v&fww.vakl-ass.ru
51 Y https://videouroki.net
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOThI htto://www.schooltests.iu
I'poMKOCTB 3ByKa M BBICOTA TOHA. buipsi/lwvw. yaklass.
52 o https://videouroki.net
AKYCTHYECKHH PE3OHAHC http://www.schooltests.ru
https://www.yaklass.ru
" https://videouroki.net
53 Y pOK-KOHpepentms "V IbTp a3By1<”1/1 http://www.schooltests.ru
nH(}pa3ByK B IPUPOJIE U TEXHUKE BuGmuorexa [JOK
https://m.edsoo.ru/ff0b23ca
https://www.yaklass.ru
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe https://videouroki.net
54 "3aKkoHBI cOXpaHeHHs. MexaHnueckue http://www.schooltests.ru
KoJIe0aHus ¥ BOJTHBI" bubnmoreka [JOK
https://m.edsoo.ru/ff0b25f0
KonrtponbHas pabota no reme "3akoHbl https://www.yaklass.ru
55 coxpaHeHus. MexaHnyeckue KojaeOanus u https://videouroki.net

BOJIHEI"

http://www.schooltests.ru




https://www.yaklass.ru

https://videouroki.net
DJIEKTPOMArHuTHOE TOJIE.
56 http://www.schooltests.ru
DNeKTPOMarHUTHbIE BOJIHBI BuGmmorexa IJOK
https://m.edsoo.ru/ffOb2abe
https://www.yaklass.ru
57 CBolicTBa AJEKTPOMArHUTHBIX BOJIH https://videouroki.net
http://www.schooltests.ru
Vpok-korbeperis "Ikana https://v&fww.vakl-f;lss.ru
https://videouroki.net
3JIEKTPOMArHUTHBIX BOJH. Mcrionp30BaHue
58 . http://www.schooltests.ru
SJIGKT'}?OMaFHI/ITHBIX BOJIH JJ1 COTOBOM BuGmmorexa IJOK
CBI3H https://m.edsoo.ru/ff0b2fe6
https://www.yaklass.ru
VYpok-uccnenosanue "M3yueHnue cBOMCTB https://videouroki.net
59 9JIEKTPOMArHUTHBIX BOJH C ITOMOIIBIO http://www.schooltests.ru
MOOMIIBHOTO TenedoHa" bubnnorexka [JOK
https://m.edsoo.ru/ff0b2c6¢
Pemenue 3ama4 Ha onpeeneHrne 4acTOThl U httpszﬁw,ww'yakl_a —
60 N https://videouroki.net
JUTUHBI DJIEKTPOMAarHUTHOW BOJIHBI http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
61 DneKTpoMarHuTHasi IpUpo/ia CBETa. hit-//swww.schooltests.ru
CxopocTth cBeTa. BosiHOBBIE CBOICTBA CBETA
bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0
https://www.yaklass.ru
Hcrounuku ceera. IIpsamonuneitHoe https://videouroki.net
62 pacnpocTtpaHeHue ceera. 3atMeHust ConHua u http://www.schooltests.ru

JlyHbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658




https://www.yaklass.ru

3aKOoH OTpakeHus cBeTa. 3epkaia. Pemenue https://videouroki.net
63 3a]1a4 Ha IPUMEHEHHE 3aKOHA OTPAXKEHHUS http://www.schooltests.ru
cBeTa bubnmoreka [JOK
https://m.edsoo.ru/ffOb38c4
https://www.yaklass.ru
[Ipenomnenue cBera. 3aKOH MPEITOMIICHUS hrtposffvidheouoklet
64 http://www.schooltests.ru
cBera bubmuorexa [JOK
https://m.edsoo.ru/ffOb3aea
https://www.yaklass.ru
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. https://videouroki.net
65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO http://www.schooltests.ru
OTPAXKEHUSA B ONITUUYECKUX CBETOBOJAX bu6moreka LIOK
https://m.edsoo.ru/ff0b3cSc
Jlaboparopnast paborta "HccnenoBanue
3aBUCUMOCTH YIJIa TPEIOMIIEHUS CBETOBOIO httDS://W,WW'yakl_ass’ru
06 Jy4da OT yIJIa MaJIeHUs Ha TPaHulIle "BO3AYyX- hitpsi//videouroki net
http://www.schooltests.ru
crexno""
VYpok-koupepennus "Mcnonab3oBanne https://www.yaklass.ru
67 TIOJTHOTO BHYTPEHHETO OTPaKCHHUSI: https://videouroki.net
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBSI3b" http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
68 JIma3el. OnTHYecKas CUjla JUH3BI http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0b3f2¢
https://www.yaklass.ru
69 [Toctpoenue n300paxeHuit B TMH3AX https://videouroki.net

http://www.schooltests.ru




Bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

https://www.yaklass.ru

Jlaboparopuas padota "Onpenencnue https://videouroki.net
70 (hOKYCHOTO paCCTOSTHUS M ONTHYECCKOMN CHJIIBI http://www.schooltests.ru
cobuparolei JTMH3b!" bubmmoreka [IOK
https://m.edsoo.ru/ff0b4206
https://www.yaklass.ru
" https://videouroki.net
71 ypOK—KOI:I'(bepeHI_II/I}I Onruyeckue JIMH30BbIC hit://www.schooltests.ru
mpHOOpE! bu6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7e
https://www.yaklass.ru
https://videouroki.net
72 I'na3 xak onTHyecKkas CUCTEMa. 3peHHe http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684
VYpok-koHpepenuus "ledextsl 3penus. Kak https://w.ww.yakl-ass.ru
73 " https://videouroki.net
COXPAHMTDL 3pEHUC http://www.schooltests.ru
https://www.yaklass.ru
Pasnoxxenue Genoro ceera B crieKTp. OMBITHI https://videouroki.net
74 Herotona. CnoxeHne crieKTpaIbHbIX 1IBETOB. http://www.schooltests.ru
Hucnepcus ceera bubnuotexa [JOK
https://m.edsoo.ru/ff0c0f4c
JlaGopatopHnast pabota "OmbITHI 110 https://w'ww.vakl.ass.ru
https://videouroki.net
75 pa3noKeHuIo OEeIoro CBeTa B CIIEKTP U hito://www.schooltests.ru
BOCIPUATHUIO LIBETA ITPEIMETOB IPU UX BuGmmotexa LIOK
HaOII0ICHUH Yepe3 IBETOBbIC (GUIBTPHI" https:/m.edsoo.ru/fl0c0e2a
76 VYpok-npaktukyMm "BosiHOBbIE CBOMCTBA https://www.yaklass.ru




CBETa: AUCIEPCHsl, UHTEpPEepEHIUS U
mudpakius'”

https://videouroki.net

http://www.schooltests.ru

7l

OmnbiTel Pe3epdopaa u mnanerapHas MOJeNb
aroma

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

[Tocrynater bopa. Monens atoma bopa

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

79

HcnyckaHue ¥ OrIoLeHUE CBETa aTOMOM.
KBantsl. JIuHeidaTbie CIEKTPBI

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0c144¢

80

VYpok-nipaktukym "HabnroaeHue crieKTpoB
ucryckanus"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1550

81

PanmoakTHBHOCTE U €€ BUIBI

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOc1672

82

Crpoenue aromHoro sjpa. Hykinonnas
MOJIETb

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc18ac

83

PaanoaktusHbie npeBpanienus. M3otomnsl

https://www.yaklass.ru




https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ffOclal4

84

Pemrenue 3amay mo teme: "PaguoakTuBHbBIE
npeBpareHus "

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOc1b4a

85

[Iepuon nosypacnazna

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

86

VYpox-koHpepenuus "PagroakTHBHBIE
U3JIy4yeHus B IPUPOJIe, METUIIMHE, TEXHUKE"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SAnepHblie peakiiny. 3aKOHBI COXPAHCHUS
3aps10BOrO U MacCOBOTO YHUCEII

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ffOc1c58

88

DHeprus CBs3M aTOMHBIX siiep. CBsI3b MacChl
Y DHEPTUH

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0cl1d7a

89

Pemenue 3anau no teme "SnepHbie peakiuu'

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

90

Peakiuu cunTe3a 1 AeNeHUs SEp.

https://www.yaklass.ru




Ncrounuku 3neprun CoiHLa u 3BE371

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c1e88

VYpok-koudepenuus "SAnepHas s3HEpreTUKA.

https://www.yaklass.ru

91 JlercTBUSA paguOAKTUBHBIX U3Iy4YEeHUN Ha https://videouroki.net
YKUBbBIE OPraHUu3MBbl" http://www.schooltests.ru
o https://www.yaklass.ru
[ToaroroBka Kk KOHTPOJBLHOH pabOTE MO TEME 2 - ¥ )
" https://videouroki.net
DJIEKTPOMArHuTHOE MOJIE.
92 http://www.schooltests.ru
DneKTpoOMarHuTHbIC BOJIHBI. KBaHTOBBIE
., bubmuorexa [JOK
SABJICHIA https://m.edsoo.ru/ff0c223e
KontponbHas padbora 1mo reme
" https://www.yaklass.ru
DJIEKTPOMArHuTHOE MOJIE. : )
93 3 K https://videouroki.net
KTPOMAarHUTHLIE BOJHBI. KBAaHTOBEI
JICKTpOMa © BOI dHTOBBIC http://www.schooltests.ru
siBeHus"
https://www.yaklass.ru
n 606 a6 https://videouroki.net
OBTOpeHHE, 0000meHue. JJabopartopHbie
94 5 p ’ "H]; N patop | http://www.schooltests.ru
a0o0TEI IO KypC 3aMOJEICTBHE TEI
p ypey A bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a
https://www.yaklass.ru
[ToBTOpenue, 0600meHNE. Pemmenne https://videouroki.net
95 pacYETHBIX U KQYECTBEHHBIX 3a7a4 I10 TEME http://www.schooltests.ru
"TemnnoBsie nporecch” bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572
https://www.yaklass.ru
[ToBTOpenue, o600meHNE. Pemenne ) )
https://videouroki.net
96 pAaCUYETHBIX U KAYECTBEHHBIX 3aa4 10 TEME

"KIIJI TerioBeIX aBUTaTeiaci”

http://www.schooltests.ru
Bbubnmuoreka [JOK




https://m.edsoo.ru/ff0c2a22
https://www.yaklass.ru
[ToBTrOopenue, o6o0menue. Pemenne https://videouroki.net
97 pacuEeTHBIX U KaYECTBEHHBIX 3a7a4 I10 TEME 1 http://www.schooltests.ru
"KI1]] 271€KTpOycTaHOBOK" bubmunorexa LIOK
https://m.edsoo.ru/ff0c2b30
https://www.yaklass.ru
08 [ToBTOpenue, o6oo6menue. JJaboparopHsie | | Eggi;gij;?;fiﬁ:;&m
paboTsl 1o kypcy "CBeToBbIe IBICHUS" BuGmmorexa IJOK
https://m.edsoo.ru/ff0c2¢52
https://www.yaklass.ru
[ToBTOpenue, 06o0menue. Pabora ¢ https://videouroki.net
99 TEKCTaMU 10 TeMe "3aKOHbI COXpPaHEHUS B 1 http://www.schooltests.ru
MexaHuke" bubmuorexa [JOK
https://m.edsoo.ru/ff0c2d6a
https://www.yaklass.ru
https://videouroki.net
100 [ToBTOpenue, o6o6menue. Pabota ¢ | hitp-//www.schooltests.ru
TekcTamu 1o Teme "KoaebaHus u BOTHBI" Bu6muorexa LIOK
https://m.edsoo.ru/ff0c2e82
https://www.yaklass.ru
https://videouroki.net
101 [ToBTOpEHwUe, 0606fueHHe. PaGora ¢ ) 1 hitp-//www.schooltests.ru
TeKcTaMM 10 TeMme "CBETOBBIC SBICHHS BuGmmotexa LIOK
https://m.edsoo.ru/ff0c3044
IToBTOpenue, 0606menne. Padora ¢ https://www.yaklass.ru
102 TeKcTamu 1o Teme "KBaHTOBas U sepHas 1 https://videouroki.net
¢buzmnka" http://www.schooltests.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYUEHUKA

» dusuka, 7 kiacc/ Iepoimkun .M., IBanos A.U., AkiinonepHoe o011ecTBo
«M3narensctBo «lIpocBemenne»

» dusuka, 8 xnace/ [epoimkua .M., UBanoB A.U., AkiimonepHoe 00111eCTBO
«M3narensctBo «lIpocBemenne»

» dmsuka, 9 kimace/ [leperimkun .M., I'ytauk E.M., UBanos A.W., [letpoBa M.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPHUAJIBI IJI1SA YUUTEJIA

Meroanueckoe nocodue O. A. Uepnukosa, C. H. I'magenkosa, B. B. KynpsBues k
yueOHuky ®@usuka 7 kinacc M. M. [epsimkuna, A. 1. UBanoBa (0a30Bblif ypOBEHbD)
Meroaunueckoe nocodue O. A. Uepnukosa, C. H. 'magenkosa, B. B. KynpsiBues k
yueOHuky ®@usuka 8 kiacc . M. Ilepsimkuna, A. Y. UBanosa (0a30Bblif ypOBEHbD)
Meroanueckoe nocodue O. A. Uepnukosa, C. H. I'magenkosa, B. B. KynpsBues k
yueOHuky ®usuka 9 knacc 1. M. [leppiikuna, E. M. I'ytauk, A. Y. UBanoBa, M.
A. IleTpoBoii (6a30BbIil YPOBEHB)

®usuka. 7 knacc. Jnnakruyeckue marepuansl. Mapon A.E., Mapon E.A.
®uzuka. 8 knace. Junakruueckue matepuansl. Mapon A.E., Mapon E.A.
®uzuka. 9 knacc. Junaktuyeckue matepuansl. Mapon A.E., Mapon E.A.
CamocrosiTenbHbIE U KOHTpPOJIbHBIE paboThl. Pusuka. 7 kimacc. Mapon A.E.
U Jp

CamocrosiTenbHbIE U KOHTPOJIbHBIE padboThl. Pu3nka. 8 kinacc. Mapon A.E. u ap
CamocrosiTenbHbIE U KOHTPOJIbHBIE paboThl. Pusnka. 9 knacc. Mapon A.E. u ap
®u3uka. 7 knacc. Tectol. XannanoB H.K., Xannanosa T.A.

®uzuka. 8 knacce. Tectel CrienneBa H..

®usuka. 9 knacc. Tectel Cnennera H.U.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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