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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO 00IIEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «Ousukay.

Copepxxanue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (OpMUpPOBaAHUE
€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOLIMXCS W OpPraHU3alUI0 H3y4YeHUs
(¢u3MKUM Ha JesATeNIbHOCTHOW OcHOBe. B mporpamme mno ¢u3NKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX yUEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET pacupenesieHne yueOHOro matepuana
1o rojam oOydeHus (Io Kjaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BaTEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbIO OKAa3aHUS METOIUYECKOU
MIOMOIIY YYUTENIO B CO3J]aHUU paboyveil mporpaMMBbl M0 yueOHOMY TIPEAMETY.

®du3uKa SBISETCA CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUeOHBIX
PEIMETOB, MOCKOIBKY (pr3ndYecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHHUI,
U3y4aeMbIX XUMHEH, OUooruen, acTpoHoMuel u pu3ndeckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEJOCTaBIseT HauboJee SICHbIC
oOpasibl MPUMEHEHUs HAYyYHOTO METOJa MO3HAHMS, TO €CTh CIOco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MHUPE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOWT B (DOPMUPOBAHMHM ECTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTepeca K HayKe Y 00yJaroluxcs.

N3yuenne ¢Qusukm Ha 0a30BOM ypOBHE TMpEAIoiaracT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAY4YHYIO
IPAMOTHOCTb:

e Hay4HO OOBSICHSATH SBIICHUS,

e OLICHUBATH M IOHUMATh OCOOEHHOCTH HaYYHOT'O UCCIIEOBAHMS;

e HHTEpPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  Hay4dHbIC
JIOKa3aTeIbCTBA JIJIs MOJYYEHUS BHIBOJIOB.

Henn wusyuyeHus QuU3NKK Ha YypOBHE OCHOBHOIO OOINEro 00pa3oBaHHS
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoOro mnpenmera «@Duszmka» B
oOpa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoit @eaepaiuu, peanu3yroUux
OCHOBHBIE 00111€00pa30BaTENbHBIE TPOIPAMMBI, YTBEPKAEHHON pPEIIEHHEM



Konnerun Munucrepcrsa npocseuienus Poccuiickoit ®denepanuu (mpoTokosa ot 3
nexadbps 2019 r. Ne IT1K-48H).
Ieau n3yyenus pusuku:

MPUOOPETCHNE HWHTEpeca W CTPEMIJICHUS OOYy4JalomUXCs K HayYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYIHOM METOJIe TIO3HAHUS B (DOPMHUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOITUM SIBJICHUSIM;
(dbopMHUpOBaHUE HAYTYHOTO MUPOBO33PEHUS KaK pe3y/IbTaTa U3y4eHHUsI OCHOB
CTpOEHUS MaTepuH U QyHIAMCHTAILHBIX 3aKOHOB (DPU3HKH;

(dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCHOHATBLHOM JESITEIbHOCTH, CBA3aHHOW ¢ (PU3HMKOM, IMOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ mporpamMmsbl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6IIICFO O6pa?>OBaHI/IH obecreunBacTCst PCIICHUEM CIICAYIOMUX 3aaa4.

NpHOOpPETCHHE 3HAHMK O JAUCKPETHOM CTPOSCHWUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pacUYETHBIX 3adad ¢
UCTIOJIh30BaHUEM dusznyecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh PUPOIHBIC SBICHUS W BHITIOIHITH OIBITHI,
nabopaTtopHbie pabOTBI W  AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX MPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIECKOro COAEp’KaHus,
BKJIOYass UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKU, aHAIU3 U
KPUTHYECKOE OlICHUBaHNE NHPOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodecCHoHaTBLHON NEeSITEIHPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
TOCTIKEHUAX (PU3NUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi YpOBEHB) HA ypPOBHE OCHOBHOTO OOIIEro

oOpazoBanus otBoautcsa 204 daca: B 7 kiacce — 68 dacoB (2 "aca B HEJENI0), B 8
kiacce — 68 wacoB (2 waca B Henenmwo), B 9 kimacce — 68 yaca (2 waca B HeIEIo).



COAEPKXAHUE OBYYEHUA
7 KITIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKOIIEr0 MUpPa.

®usuka — Hayka O npupoze. SBieHus npuponbl. PuU3NYECKUE SABICHUSA:
MEXaHNYECKUE, TEIJIOBBIE, IIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue @u3nueckux BenuuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoiHas cCUCTEMa €IUHULL.

Kak ¢usuka u JApyrue ecTecTBEHHble HAyKd H3Yy4dalOT MPUPONY.
EcTtecTBeHHO-HAY4YHBI METOJl TMO3HAHMS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue Gu3nUecKuX IBIEHUN C TOMOLIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. ®usnueckre TpuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OrmpezeneHue LEHbI IeNEHUS IIKAIbl U3BMEPUTENHHOTO MPUOOpa.
2. H3mepeHue paccTOSTHUM.
3. M3mepenne 00bEMa KUIKOCTU U TBEPOTO Tea.
4. OrnpeneneHre pa3MePOB MaJbIX TEJL.
5. M3mepeHune temmneparypbl IIPU MOMOIIM >KUAKOCTHOIO TEPMOMETpa HU
JaTYMKa TEMIEPATYPHI.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE THIIOTE3bI: NAIBHOCTH MOJIETA
IIaprKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HX pasmepsl. OnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YaCTHI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenue, auddysus. BzanmmomelcTBue YacTuil
BEILIECTBA: IPUTAKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPIABIX
(KpucTaIIIM4YEeCKUX) Tell. B3anMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue 6pOyHOBCKOTO ABUKEHUS.



2. HaGmogenue nuddysumn.
3. HaGmogenue  sBIeHUN,  OOBSCHSIONIUXCS  MPUTHKEHUEM WK
OTTAJIKUBAHUEM YaCTHI[ BEIIECTRA.

Jlabopamopnuie padomot u onvimel.

1. OueHka jJuaMeTpa aromMa METOAOM Ppsa0oB (C  HCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 11O HAOJIIOACHUIO TETNIOBOT'O PACIIUPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO AEHUCTBUS CHIJI MOJIEKYJIIPHOTO MPUTSKECHHUS.
Pa3znen 3. /IBu:keHue U B3auMojieilicTBue TeJl.
MexaHnnyeckoe JBUXKEHHE. PaBHOMEpHOE U HEpPAaBHOMEPHOE JBHXKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBIXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHIKCHUS.
SBnenve wHepuuu. 3aKOH HMHEpUMHU. B3aumopelcTBue Ten Kak NpUYMHA
M3MEHEHUS CKOPOCTHU JABMXKEHUS Tell. Macca kak Mepa MHEpTHOCTH Teua. [ [10THOCTh
BemecTBa. CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJEKYJI B €IUWHUIIE O0BEMa
BEILIECTRBA.
Cuna Kak XapakTepuCTHKa B3auMoJiecTBUsl Teda. Cuia yrnpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUSI U Cuja
TskecTd. Cuia TSKEeCTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUs U TPEeHUE NMOKOs. TpeHne B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmropeHne MexaHMYECKOTO JBUKEHUS Tela.
2. H3mepeHne CKOpOCTH NPSIMOJTIUHEUHOTO IBUYKCHUS.
3. HaOmronenue siBIeHUS MHEPIIHH.
4. HalGmoneHue n3MEHEHHS! CKOPOCTH IMPU B3aUMOJICHCTBHUH TElL.
5. CpaBHeHuE Macc 10 B3aUMOAECHCTBUIO TEN.
6. Cll0’)KeHHE CUJI, HAlPABJICHHBIX IO OJTHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JABUKEHHUS (IIApUKA B KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jaiee).

2. OmnpeneneHre CpeHEW CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa Mo
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTU TBEPOTO TENA.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsiKeHUs (JIegopMaliimn)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXEHUSI OT
Beca Tella U XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJ, s KUAKOCTENH M Ta30B.



Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oT oObéMa, TeMmmepaTypsl. llepenaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU W raszamu. 3akoH Ilackans. IIHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TJIyOMHBL. ['MapocraTmyeckuid
napanokc. Coobuiatoniuecs: cocysl. ['uapaBinyeckue MeXaHUu3Mbl.

AtMocdepa 3emnu u atmMocdepHoe nasieHue. [IpuumHbl cyliecTBOBaHUS
Bo3ayuiHOM o6osnouku 3emiu. OmbiT Toppuuennu. M3mepenue atmocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AABJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOc(HEepHOro TABJICHHUS.

JleficTBHE )KMIKOCTH W Ta3a HA MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepenaya naBiaeHUs KUJIKOCTBIO U Ta30M.
CooOmatoruecs cocy/bl.

I'mppasnnueckuii npecc.

[IposiBnenue nericTBust aTMOC(HEPHOTO JIaBJICHHUS.

IS A

3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH

TEJa U MIIOTHOCTHU KUJAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BHITECHEHHOU KUIKOCTH.

8. YcnoBue IUTaBaHUs TeJ: TJIaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCHUMOCTHU
OT COOTHOIICHHS TUIOTHOCTEH Tela U KUAKOCTH.

Jlabopamopnuie padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHOM B

KHUJIKOCTh YaCTH TeJa.

~

2. OmpeneneHue  BBITAIKUBAIOIIEH  CWJIbL, JCHCTBYIOIIEHW Ha  TeJo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWUBAIOIIECH CHIIbI, ICHCTBYIOLIEH HA TEIIO
B )KUJIKOCTH, OT MacCChI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHJIBI,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHON B KHUIIKOCTD
YACTH TEJIA U OT IVIOTHOCTHU KUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OIpeAeIIeHUE €€ TPy30N0bEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPIHs.

Mexanndeckast pabota. MoOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [I[puMeHeHune npaBuiia paBHOBECHsI phluara K OJIOKY.



«3onoroe npasuno» MexaHuku. KII/] npocteix Mmexann3sMoB. [IpocTeie MEXaHU3MBI
B OBITY M TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAIbHAs OJHEPIUs.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBMXKEHHH Teja

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHUS pblyara.

3. Nsmepenue KII/] HaKTOHHOM MJIOCKOCTH.

4. HM3yyeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU SHEPTUH.

8 KUIIACC

Pasnen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mepbl aTOMOB W MOJIeKyd. OmNbIThbl, MOATBEPKIAIOIIME
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB Ia30B, KUIKOCTEH U
TBEPIBIX TEJ HAa OCHOBE IMOJOXEHUU MOJEKYJIIPHO--KHHETUYECKON TEOPHH.
CmaunBaHue U KanWUISIPHBIE sIBJICHUA. TeIIoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3b TeMmIepaTrypbl CO CKOPOCTBHIO TEIJIOBOIO JABH)KEHUS
gactull. BHyTpenHsss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH OJHEPIUH:
TEIJIoTepe1ada U coBepiieHne paboTel. BubI Teronepeaun: TeIIONpOBOHOCTD,
KOHBEKIIUS, U3JIyYEHHUE.

KomngecTtBO TemioTel. YaenpHas TEIIOEMKOCTH BEIleCTBa. [emI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro ©OanaHca. IlnaBienwe u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTAa IUIABJICHUS.
[TapoobOpazoBanne u koHaeHcamus. Mcmapenme. Kunenume. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpHOro
JABJICHUSL.

BnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeibHas TEIJIOTa CTOPaHUS.

[Tpuauner pabotel TernoBbix aurareneid KIIJ TemmoBoro aBurarterns.
TernoBble IBUTATENIHN U 3alIATa OKPYKAIOIIENA CPEIBI.

3aKOH COXpPaHEHUS U MPEBPALIEHUS YHEPTUHU B TEIUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddyzuun.

HaGmronenue siBjeHU cMauuBaHus U KaUJUISIPHBIX SIBJICHUU.
HaGmronenue TemioBoro paciuiupeHust Tell.

WN3meneHne naBieHust raza npu U3MEHEHUU 00bEMa U HArpeBaHUU WIIU
OXJIaXKJICHHU.

[IpaBuna usmepeHus: TeMnepaTypsbl.

Buabr Temionepenaumn.

OxJaxeHue Npy COBEpIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHnu padOThl BHEIITHUMU CHUJIAMU.
CpaBHeHME TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
Habaronenue kureHus.

HaGmronenre moctossHCTBA TEMIIEPATYPhI TTPH TUIABICHUU.
Mojenu Tena0BbIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJICHUIO TETUIOBOTO PACHIMPEHUS Ta30B, JKHJIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3ayXa B OaJlJIOHE IITPHILA.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJICHUSI BO3/lyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIAKICHHS.

[TpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOWKA KUIKOCTU
B TEPMOMETPUYECKON TPYyOKe OT TEMIIepaTypHl.

HaGmronenne w3MeHeHUs BHYTPEHHEM OSHEPruud Tejla B pe3yJbTarte
TEIJIOTIepe1auid U pabOThl BHEITHUX CHIIL.

HccnenoBanue siBIEHUS TEINIOOOMEHA MIPU CMEIIMBAHUU XOJOTHOW M
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJIOM  IIpHU
TEIJIO00OMEHE C HarpPeThIM METAUTHYSCKUM IHITHHIPOM.

Ornpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue mpouecca nCnapeHus.

OrnpenesieHue OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIUIOTHI TIJIABJICHUS JIbJIA.

Pa3znen 7. DiekTpuueckne 1 MATHUTHBIE SIBJICHUSI.

Onektpuzauusi Tena. JBa poma snekTpuueckux 3apsiioB. B3aumoneiicTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIbI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiJ0OB U PACCTOSIHUS MEXTY TEJIaMu ).

Onektpuueckoe mnose. Hanpsoxk€HHOCTh anekrpudeckoro mnouist. [IpuHuumn
CYNEepHO3ULMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBONHMKM W  AWANEKTPUKHA. 3aKOH  COXpPAHEHUA
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKa.
Nctounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUHN TOK B )KHIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cwia  Toka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIbHOE CONPOTUBICHUE BemlecTBa. 3akoH Oma
st ydactka uenu. llociepoBatenbHOE UM MapajlieIbHOE — COEIUHEHUE
POBOJHUKOB.

PaGora u MOMmIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jhxoymns—Jlenna.
DneKTpuuecKue 1eny U MOTpeOUTeNn NEKTPUIECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMojelcTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarunutHoe noje. MarautHoe 1moJjie 3eMJId U ero 3HaueHue I )KU3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HuTHoe T1OJ€  BJIEKTpUYECKOoro Toka. IlpuMeHeHue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOIO TIOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO ToKa. Mcmosib30BaHWE BJIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMariuTHo uHAykiuu. [IpaBuno Jlenna.

DneKTporeHepaTop. CniocoOb1 MOJIyYEHHUS ANEKTPUUYECKON SHEPIUHU.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DnekTpu3anus Tel.

2. JIBa pona 3JIeKTPUYECKHUX 3apAJIOB U B3aUMOJIEVCTBUE 3APSIKEHHBIX TEN.

3. YCTpPOMCTBO U IEUCTBUE IEKTPOCKOTA.

4. DJIEKTpOCTATHYECKAsl UHIYKIIHSI.

5. 3aKOH COXpaHEHHUs JIEKTPUUECKUX 3apsiI0B.

6. IIpOBOOHHUKH U JUAIICKTPUKH.

7. MoaenupoBaHue CHIOBBIX JIMHAN 3JIEKTPUUECKOTO MOJIA.

8. McTOYHMKH OCTOSIHHOI'O TOKA.

9. JleWcTBUA 3JIEKTPUUYECKOTO TOKA.

=
o

. DNEKTPUUYECKUH TOK B )KUIKOCTH.

. ['a30BbIl pa3psn.

. I3mepenne cuiibl TOKa aMIiepMeTpoM.

. I3Mepenne 3eKTpuYecKoro HanpsiKEHNUs1 BOJIbTMETPOM.

. Peoctar n Mmarazusa conpoTHBICHHM.

. BzaumoieiicTBrEe MOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3AECICHUS IOJIKOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX IOJIEW OCTOSHHBIX MATHUTOB.

OmneiT Opcrena.

MarauTHo€e 1oJjie TOKa. DIEKTPOMATrHUT.

JlercTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS SIEKTPOMArHUTHON UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHHUS HWHIYKIIMOHHOIO TOKa OT YCIOBHH €T0
BO3HUKHOBCHMS.

DJIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomot u onvimel.

1.

o U oW

10.
11.

12.

13.

14.

15.

16.

OnbITel 10 HAOIIOACHUIO DJICKTPU3ALUMHM Tl UHAYKIUEH U 1pu
CONIPUKOCHOBEHUH.

UccnenoBanne JEUCTBUS DJIEKTPUUECKOTO TOJE HAa TMPOBOJHUKU U
JADJICKTPUKH.

CoOopka u mpoBepKa padOThI AIEKTPUUECKOM 1IETTH TTOCTOSHHOTO TOKA.
N3Mmepenue u peryiupoBaHue CUIIbI TOKA.

N3Mmepenne u peryinupoBaHUe HANIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HAa PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro [JIWHBI, IUIOLIAANA MOMNEPEYHOro
CEYEHUs U MaTepuana.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUHM TMPH TOCIEIOBATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia s CWIbl TOKa MPU MNapAJJIEIBHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, MAYILIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJIECTBUS ITOCTOSSHHBIX MATHUTOB.
N3yyeHne MarHWTHOrO TMOJiE NOCTOSSHHBIX ~ MAarHUTOB IPU  HX
00BEITMHEHUU U Pa3/ICIICHUN.

HccnenoBanne neiCTBUSA 3JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTb CHWJIBI B3aUMOJIECHCTBUS
KaTyILIKHA C TOKOM ¥ MarHuTa OT CWJIbI TOKA ¥ HAIIPABJIECHUS TOKA B KaTYIIIKE.

18. MI3yueHue nelcTBUs MAarHUTHOTO I10JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padboThl 371€KTPOABUTATENS.

20. U3mepenne KII/] 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SABJIEHUS JJIEKTPOMArHUTHON WHAYKLUU:
UCCIIEIOBAHNE W3MEHEHUNM 3HAYCHHUs WU HANPaBICHUS HWHIAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHS.

Mexannueckoe JABukeHHEe. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCHUTENBPHOCTh MEXAaHUYECKOTO JABUXKEHHUs. PaBHOMEpHOE MPSAMOJIMHEHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABMKeHUE. CpeaHsas 1 MTHOBEHHas
CKOPOCTb TeJla IPU HEPABHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHelHoe nBikeHue. (CBoOonHOE
nagenue. Oneitel ['anunes.

PaBHOMepHOE ABMXEHHE MO OKpyXHOCTH. Ilepmon u yactoTta oOpaleHus.
[{enTpOCTPEMUTENIBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HeroTona. Bropoii 3akoH Hetotona. Tpetnit 3akoH HproToHAa.
[IpyHIUII CyIIepIIO3ULIMU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS! CKOJIbKEHUs, CHIIa
TPEHUsI TIOKOs1, APYTUe BUBI TPEHUSL.

Cuna TSOKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nageHud. J[Bwxenue miuaner Bokpyr Connua. IlepBasi kocmMuyeckass CKOpPOCTb.
HesecoMocTts u neperpysku.

Nmnynec Tena. M3meHenue umiynbsca. IMImynbc cuibl. 3aKOH COXpAaHEHUS
uMIyJjibca. PeakTuBHOE IBUKEHUE.

PaGota cun Ttsxkectu, ympyrocTH, TpeHus. CBsi3p SHEprUM W PaOOTHI.
[loreHnmanbHass S3HEpPrus Tejla, MOAHATONO HAJ TOBEPXHOCTBIO  3E€MIIM.
[TorennmanbHas 3HEprus cxarou npyxuHsl. Kunernueckast sneprusi. Teopema o
KUHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Jemoncmpauuu.
1. HaOmromeHre MEXaHMYECKOTO JBHKCHUS TEla OTHOCUTEIBLHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHE MyTeWl U TPACKTOPUHN ABUIKEHHUS OJTHOTO U TOTO K€ Teia
OTHOCHUTEIIBHO PA3HBIX TEJ OTCYETA.
N3Mepenne CKopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO IBUKEHUS.



5. HabGnronenue nBUXKEHUS Teja MO OKPYKHOCTH.

6. HaOmroneHne MeXxaHUUECKUX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KCHUU
OTHOCUTENBHO KaOMHETA (PU3UKHU.

7. 3aBUCUMOCTb YCKOPEHHUS Te€ja OT MACChI T€Jla U JAEHCTBYIOIIEW HAa HETO
CHUJIBL.

8. HaOnroneHue paBeHCTBA CUJI IIPU B3aUMOJICUCTBUU TEI.

N3MeHnenune Beca Tena npyu yCKOPEHHOM JBUKEHUH.

10. ITepenaua nmnynbca Npu B3aUMOICHCTBUU TEIL.

11. IIpeoOGpa3zoBaHust YHEPTUH MTPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHME UMITYJIbCa TPU HEYIIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHHE UMITYJIbCa MIPU a0COTIOTHO YIIPYTOM B3aHMOICCTBUM.

14. HabmoieHue peakTUBHOTO IBUKEHUS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUHU IIPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW YHEPTUH MPU IBUKECHUU Teja MO JeUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimel.

1. OmpeneneHue cpeHel CKOPOCTH CKOJIBKECHUSI OpyCKa WU JIBHYKCHUS
nIapuKa 1o HaKJIOHHOM IJIOCKOCTH.

2. OmnpeneneHne yCKOpeHUs Teja MpU PaBHOYCKOPEHHOM JIBHMKEHHUU T10
HAKJIOHHOM IMJIOCKOCTH.

3. Omnpenenenue ko3hPUIMEHTa TPEHUS CKOJIBKCHHS.

4. OmnpeneneHue KECTKOCTH MPY>KUHBI.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUsSI M BOJHBI.

KonebarensHoe nukeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUM: IEPUOT,
4acToTa, aMIUINTyAa. MareMaTu4ecKkuil U MPYKUHHBIM MadTHUKU. [IpeBpanienue
SHEPIUH IPH KOJIeOATSIHHOM JIBHUKCHUH.

3aTyxarouue Kose0aHus. BreiHyxneHnbie  KosieOaHwMS. Pe3onanc.
Mexanuyeckue BoyiHBL. (CBO#CTBA MEXaHHWYECKHMX BOJIH. IIpoposibHBIE U
MOMEPEYHbIC BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpaCIpPOCTPAHCHUS.
MexaHu4eCcKue BOJHBI B TBEPAOM TEJI€, CEUCMUYECKHE BOJHBI.

3ByK. ' poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u
yIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne xosne0aHMM TEI MOA AEHCTBUEM CHIIBI TSKECTH M CUJIBI

YIPYTOCTH.

2. HaGmonenue xonebanwmii rpy3a Ha HUTH U HA TIPYKUHE.
Habnronenue BeIHYXIEHHBIX KOJICOAHUN U pe30HAHCA.

4. PacmpocTpaHeHue NMpoA0JIbHBIX U MOMEPEYHBIX BOJH (HA MOJIEIIN).



5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYCTUYECKHI PE30HAHC.
Jlabopamopnuie padomot u onvimel.
1. OmpeneneHue 4YacTOoThl U MEpUoJa KoJeOAHMH MaTEeMaTUYECKOro
MasiTHUKA.
2. OmpeneneHue 4acTOThI M MEpUOa KoJeOaHUH NMPY>KUHHOTO MasTHUKA.
3. OnpIThl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoJeOaHui
OPYXUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTHU MPY>KUHBI.
4. V3mepeHue yckopeHus CBOOOJIHOIO NajeHUs.
Pa3nen 10. DuekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DONeKTpOMarHuTHOE  MoJyie.  DIJIeKTpOMarHuTHble  BOJHBL.  CBolcTBa
ANEKTpOMarHuTHeIX BOJH. [llkanma snekTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

9H€KTpOMaFHI/ITHaSI Inprupoga CBCTaA. CKOpOCTB cBeTa. BomHOBBIE CBOMCTBa
CBCTaA.

Jemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimel.

1. I3y4yeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C MIOMOIIBI0 MOOMIFHOTO
TenedoHa.

Pa3znen 11. CBeToBBIC sIBJICHUS.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeTa. Paznoxenue 6enoro ceerta
B criekTp. OnbITel HetoToHA. ClioskeHue CeKTpalbHbIX [IBETOB. Jucnepcus cBera.

Jemoncmpauuu.

1. Ilpenomnenue cperta.

2. Paznoxenue 6ernoro cBera B CIEKTP.

3. Ilomyuenue 6emoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Pasznea 12. KBanToBbIe ABJICHHA.

Omnsitel Pezepdopna v muranerapHas MOACNb aToMa.

PannoaktuBHOCTE. AJbda-, 6eTa- u raMma-uznydenus. CTpoeHHe aTOMHOTO
anapa. Hyxionnas wmogzens artomHoro sazapa. M3oromsl. PannoakTuBHBIE
npeBpaiieHud. [lepron nonypacnana aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiJOBOr0 M MacCOBOTO YHUCEIN.
DOHeprusi CBsi3M aTOMHBIX sjaep. CBA3b Macchl W AHEpruu. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku sueprun ColiHIla U 3BE3.

SAnepnas sHepretuka. J[eWCTBHUS pAaAMOAKTHBHBIX W3JIYYCHHH Ha >KUBbBIC
OpPraHu3MBlI.

Jemoncmpauuu.



CnexTpel U31y4EHHs U MOTJIOIIECHHUS.

CnexTpsl pa3JInYHbIX Fa30B.

CnekTtp Bomopoaa.

HaGmonenue TpexoB B kamepe BusbcoHa.

Pabota cuérunka HOHU3UPYIOIUX U3TYyUYEHUN.

Perucrpanus uznydeHuss IpUpOIHBIX MUHEPAJIOB U ITPOTYKTOB.
Jlabopamopnuie padomot u onvimel.

1. HaGnropeHue CIUIOMIHBIX U IMHEHYATHIX CIEKTPOB U3TyUYEHUS.

IS L T o

2. HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUU YACTHUIBI IO TOPMO3ZHOMY

nytu (mo gororpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTENBEHO--00001IAOITNI MOAY/Ib IIPEIHA3HAUYEH JIJIsl CUCTEeMAaTH3aluu
1 000011IeHUS TPEAMETHOTO COICPKAHUS U OTBITA JAESITEIbHOCTH, IPUOOPETEHHOTO
OpU M3YYEHUH BCEro Kypca (pu3uku, a Takke Mg MOJATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY 10 (pu3mke sl 00ydaroliuxcs, BBIOPABIIUX 3TOT
y4eOHBIN mpeaMer.

[Ipy u3ydyeHUn AAHHOTO MOJYJIS PEaTU3yIOTCd U CUCTEMATHU3UPYIOTCS BUIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS TOCTHXKEHHUE MPEIMETHBIX U
METAnpeIMETHbIX  IJITAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (opmupyercs
€CTEeCTBEHHOHAYYHasi TPAMOTHOCTb: OCBOCHHE HAay4HBIX METOJIOB HCCJIEJIO0BaHMUS
SABJICHUA TPUPOABl M TEXHUKH, OBIIAJIEHUE YMEHUSIMH OOBICHATH (PU3NUYECKHE
ABJICHUS, TPUMEHSS TIONy4YeHHbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHUCIE
KauyeCTBEHHBIE U KCIIEPUMEHTATbHBIC.

[TpuHIIMNIUATBHO ACSATEIBHOCTHBIN XapaKTep JaHHOTO pas3fena pean3yercs
32 C4y€T TOro, 4YTO OOy4Yarolmuecs BBIMONHIIOT 3aJaHusi, B KOTOPBIX UM
npeagaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacmo3HaBaTh M HAYYHO OOBICHATH
(¢u3nyeckue sIBICHUS B OKPYKAIOIIEeH MPUPOE U MMOBCEIHEBHOM JKU3HU;

UCTOJIb30BaTh HAyYHbIE METO/bI UCCIEAOBAHNS (GU3NUECKUX SBICHUM, B TOM
quCIIe JUIsl IPOBEPKU FMIIOTE3 U MOJYyYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOOJee BaXXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTUI, HallpUMep, IPAKTUYECKOr0 UCIIOIb30BAHUS PA3INYHBIX HCTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA NPEBPALLEHUSA U COXPAaHEHHUS BCEX M3BECTHBIX BUOB
SHEPIHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3MKyM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puU3NKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMS :

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nYecKol HayKH;

— [IEHHOCTHOE OTHOIIICHUE K JOCTHKCHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpaKaaHCKOro 1 JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJI€HUHM OOIIECTBEHHO 3HAYUMBIX
Y OTUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTHKECHU N
buzuky;

— OCO3HAHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMUIOB B JACATECIBHOCTH
YYEHOT0;

3) 3cTeTH4€eCKOro BOCITUTAHMA:

— BOCHPHATHE ICTETUYECKUX KauecTB (pU3MyYecKod Hayku: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHUE IEHHOCTH (U3NYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI PA3BUTUA TEXHOJIOTHUM, BaKHEUIIEH COCTABJISAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JHOOO3HATENHLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NEATEIbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  30POBbSi W  IMOIMOHAJIBHOIO
0J1aronosy4us:

— OCO3HAaHME LIEHHOCTH Oe30macHoro ooOpas3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBuil O€30MacHOTO IMOBEJICHHUS Ha
TPaHCIOPTE, HAa AOPOrax, C 3JIEKTPUUYECKHUM M TEIUJIOBBIM OOOpYAOBaHUEM B
JOMAITHUX YCITOBUAX;

— copMHUPOBAaHHOCTH HABBIKA peIIeKCHH, TPU3HAHNE CBOETO MTPaBa Ha OIMINOKY
U TAKOI'0 K€ MpaBa y IPyroro 4eioBeKa;

6) TPyZ10BOT0 BOCTIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3ajad (B pamMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aldu, ropojia, Kpas) TeXHOJIOTHMYECKON u



COIMAILHOM HAMPABICHHOCTH, TPEOYIOUIMX B TOM YHCIIe U PU3HMUECKUX 3HAHUM;

e — MHTEPEC K MPAKTUUECKOMY U3YyUECHHIO Tpodecchil, CBI3aHHBIX C (U3UKOM;

e 7)3KOJOrMY€CKOr0 BOCIIUTAHUSI:

e — OpHUEHTAlMS HA MpPUMEHEHUE (PU3NUECKUX 3HAHUM JUIs pElIeHUs 3aaad B
obslacTi OKpy’Karoled cpeapl, IUIAHUPOBAHUSA TMOCTYNKOB W OIICHKH HX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPY’KAIOIIEH CPEbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelIeHus;

e 8) agzanTanMym K M3MEHSIOMMMCS YCJIOBHSM CONMUAIBHONH W NPHUPOTHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICMCTBUU TPHU BBHITIOJHEHUU MCCICIOBAaHUN W
MPOEKTOB (M3UYECKONW HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SBICHUSX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUMN W KOMIIETEHTHOCTEHW B 00JaCTH
[1)76370 478

e — IUJJAHUPOBAHHME CBOErO PAa3BUTHS B MPUOOPETEHUU HOBBIX (UIUUECKUX
3HAHUM;

e — CTpEeMJICHHE aHAJIU3UPOBATDH U BBISBISATH B3aUMOCBS3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaAHUEM (DU3UUECKUX 3HAHUI;

e — OILEHKAa CBOUX JCWCTBHUM C Y4YETOM BIIUSHHS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TTI00ANTbHBIX MTOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHUs MpOrpaMMBbl 10 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus y oOyuatomerocss OyayT cGhOpPMHpPOBAaHBI MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TIO3HABATEIbHBIE YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  y4eOHBbIC  JCHCTBUS,  PETyJIsSTUBHBIC
YHUBEpCAIbHBIC YUeOHbBIE JCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIC YYeOHbIE AeiCTBUSA

Ba3oBble JJornueckue 1eicTBHA:



BBISIBIIAT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK OOBEKTOB
(stBIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS NS
000011I€eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMATPUBAEMBIX (haKTax,
TaHHBIX U HAOTIOACHUSIX, OTHOCSIIUXCS K (PU3UUYECKUM SIBJICHUSM;
BBISIBIIATh TPUUMHHO--CJICICTBEHHBIC CBS3U MPU H3yUYECHUH (PUINIECKUX
SBIICHUI W MPOIIECCOB, AENaTh BHIBOABI C UCIOIB30BAHUEM JICTYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aWMOCBSI3IX
(U3NIECKUX BETUYNH;

CaMOCTOSITETTLHO BBIOUPATh CIOCO0 perieHns yueOHol (u3nueckoi 3a1aun
(cpaBHEHHE HECKOJBKHMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIEr0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii IKCIEPUMEHT, HEOONbIIOE HCCIeA0BaHUE (PUIUYECKOTO
SBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYyNIHPOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHHUS], OTIbITA, UCCIIEIOBAHNUS,

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIlee pa3BUTHE  (U3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH ITOUCKE U
orObope HMH(pOpMAIIMK WJIM JAHHBIX C YYETOM TMPEII0KCHHOW ydeOHOMU
bu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OOPMAIIIIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

CaMOCTOATETLHO  BBIOMpATh ONTUMAIBHYIO (OopMy MpeACTaBICHUS
uHbOpMAIMK W WJUTFOCTPUPOBATH peliaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmamMu, HHOUW rpaduKoi U MX KOMOWHAIUSIMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B X0Jie OOCYXJeHHS y4yeOHOro marepuaia, pe3yibTaTOB Ja0OpaTOPHBIX
paboT M MPOESKTOB 3aJ1aBaTh BOMPOCHI IO CYIMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh HJICH, HAIICJICHHBIE HAa PEIICHUE 3aJa4d W TMOJJIep)KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXKICHUS C CYXICHUSAMU JPYIrUX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3Iu4Ke U CXOJCTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UUYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIIEIOBAaHUs, IPOCKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON W MHJIMBU1yalbHOU
paboThI pU PEIIEHUH KOHKPETHOU (PU3NUYECKOr poOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATH JAEHCTBUS
no e€ JOCTHXKEHHIO: PpACTpEeNeNsiTh PpOdH, OOCYXKIaTh HPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPJIAUHUPYS CBOM JEUCTBUA C JAPYTUMUYIICHAMU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIMIMIA MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEILHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBEpPCaJIbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalHsIX, TPEOYIOMUX
TSt perieHus: GU3NUeCKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3NIMUHBIX  TOAXOAAX TMPHUHATUSA  PEIICHUM
(MHIUMBHUyaIbHOE, TPUHITHE pEHICHUS B TpYIe, NPUHATHE pPEIICHUN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3MUECKON 3a7auu WU
IUTAaHA KCCJIEAOBAHMS C yU4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh MpeJjiaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMu U IIPEJIaraTh IJIaH €€ U3MEHCHUS;
OOBSCHATh TPUYMHBI  JOCTIDKEHHUS  (HEHOCTHMXKEHHUS) PE3yIbTaTOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUeCcKOro  WCCIENOBAaHWS WM TPOEKTAa) HAa OCHOBE  HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIUXCS CHUTYyalldii, YCTAHOBIICHHBIX OIIHOOK,
BO3HUKIINX TPYJIHOCTEN;

OLIEHUBATHh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH C€0sl HA MECTO JPYroro 4yejaoBeKa B XOJE CIopa WKW JTUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;



MPU3HABATh CBOE MPABO HA OIIMOKY MPHU pelIeHNH (PU3NUECKUX 3a7a4 WIN
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BATh MOHATHS . PU3HUECKUE U XUMHUYECKHUE SBJICHUSI, HAOII0/ICHUE,
AKCHEPUMEHT, MOJIEJb, TUNOTE3a, €AUHULIBI (U3UUECKUX BEIUYUH, aTOM,
MOJIEKYyJla, arperatHble COCTOSIHMS —BemiecTBa (TBEpPAOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOe ABMKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
NPSMOJIMHEHHOE), TPAaeKTOpHUsl, PAaBHOJCUCTBYIOIAs cuiia, Achopmaius
(ynpyras, macTuyeckasi), HeBECOMOCTb, COOOUIAIOUTUECS COCY/IbI;
paznuuath siBieHus (nuddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEPHOE  JABWXCHHUE, HEPABHOMEPHOE  JBWXKCHHE, HWHEpIU,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPHBIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpAILICHHUS, TIEpe1ada TaBICHUS TBEPABIMU TEIAMHU, )KUIKOCTIMU W ra3aMu,
aTMoc(epHOE J[aBlIeHUE, IIABaHHE TeJ, MPEBPAICHUS MEXaHUYEeCKOU
SHEPIuM) IO OINKCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uHcie (U3MYeCKue SBICHUS B MPHUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSMM B JKMBOM U HEXKUBOU
IIPpUPOJAE, NEUCTBUE CUIBl TPEHHUS B NPUPOJE U TEXHUKE, BIIHASHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (IPpU3HAKK) (DU3UUECKUX SIBICHHUI;
ONKCHIBATh M3yUYCHHBIE CBOMCTBA TeN U (HU3MUECKHUE SBICHUS, UCIIONB3YS
dusznueckre BeTuInHbI (Macca, 00bEM, INTIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHsSS CKOPOCThb, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC TEIa,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, )KUAKOCTH, ra3a), BEITAIKABAIOLIAS
cuia, MeXaHudeckas padoTa, MOLIHOCTb, IUIEUYO CHJIbI, MOMEHT CHJIbI,
KO3 (OUIIMEHT TIOJIE3HOTO JEHCTBUA MEXaHU3MOB, KHWHETHYECKas U
NOTeHIMaJbHasl DJHEpPrus), MpPU ONUCAHUM MPABUIBHO TPAKTOBAThH
(bU3HUECKHI CMBICIT UCTIONB3YEMBIX BETUYNH, UX 0003HAYCHUS U €IUHULIBI
¢u3HUeCKNX BENWYMH, HAXOAUTH (OPMYJBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKy0 BEIWYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SBICHUS M IPOLIECCHI,
WCIIOJB3Ys TpaBUJia CJIOKEHMsI Cuil (BAOJb OJHOW TpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs peiyara (Oj0ka),
«30JI0TO€ TPaBWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruu, NpHU OSTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHA U
3aMKMChIBATh €70 MATEMATUUYECKOE BBIPAKEHUE;

O0O0BSACHATH (PU3MUECKHUE SABJICHMS, TPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJIATh TIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OO0BsICHEHHE W3 1—2
JOTUYECKUX IIAroB ¢ Oonopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUIUUYECKUX
SABJICHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1-2 JelcTBUA, HMCHONB3YysS 3aKOHBI U
(dopMyIbl, CBs3bIBaIOIIKME (DU3UUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE
BEJMYUHBI B (HOPMYJIBI M TPOBOAUTH PacuUéThl, HaXOJUTh CIPABOYHBIC
JaHHBIe, HEOOXOIUMBIE I pEUICHUs 3a/1ay, OLICHUBATh PEAIUCTUYHOCTD
MOJIy4eHHON (DU3NUECKON BETUUNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PpEUIUTh MpPH MOMOIIU
(bu3MUeCcKrX METOA0B, B OMMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
OpeanoyiokeHue  (TunmoTesy),  paziuyaTh U UHTEPIPETUPOBATH
MOJIYYE€HHBIN pe3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIBITA, J€1aTh BHIBOIBI
0 €T0 Pe3ybTaTaM;

IPOBOAUTH OMBITHI 10 HAOTIOAEHUIO PU3MYECKUX SIBICHUN MIUDUINIECKUX
CBOMCTB Tei: (OpMYIHPOBATH MPOBEPSIEMBIE MPEIIOIOKEHHS, COOUPATh
YCTAaHOBKY M3 TPEJJIOKEHHOTO 000pYAOBaHUS,3aMUCHIBATh XOJ ONBITA U
(bopMyIHpPOBaTH BHIBOBL;

BBINIOJIHATh MpPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI W TEMIIepaTypbl C UCIHOJb30BAaHHUEM aHAJOTOBBIX H
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MPHUOOPOB C Yy4ETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKOI BETMYUHBI OT
IPYrol ¢ WCIOJIb30BaHUEM INPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEPHO JABUXKYILETOCS TeIa OT BPEMEHHU JBUKECHHUS Tella, CUIIbl TPEHUS
CKOJIbXKEHHUSI OT Beca Tella, KayecTBa OOpPabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOLIAIU COMPUKOCHOBEHHUS TEJ, CHUJIbI
YOPYTrOCTH OT YJJIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTrpyKEHHOM YacTH Tejda M OT IUIOTHOCTHU KUJKOCTH, €€ HEe3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT IIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUHI
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHs pbluara v OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4E€OHOrO UCCJENOBaHUs, CcOOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHs, CIenysl MPEATOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TMONYYCHHONW 3aBUCHUMOCTH (PH3MYECKHX BEIUYMH B BHJE
NPEJIOKEHHBIX Ta0NHIl U TpadUKOB, JENaTh BBIBOJABI MO pPe3yJabTaTam
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHs (HU3MUECKUX BEIUYMH (TJIIOTHOCTH
BEIIECTBA )KUKOCTH U TBEPAOTO TeNa, CHIIa TPEHHSI CKOJIBKEHUS, TaBJICHHUE
BO3/AyXa, BBITAIKUBAIONIAs CHJIA, ACHCTBYIOIIAas Ha MOTPYXEHHOE B
KHUIKOCTh  TeNOo, KOIQPUIMEHT TMONe3HOr0  JACHCTBHS  MPOCTHIX
MEXaHU3MOB), CIEIyS NPEUIOKCHHON WHCTPYKIMU: TPH BBHITIOTHCHUH
U3MEpPEeHH COOMpPaTh OJKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYeHHE NCKOMOU BEIIMYNHBL;

COOJIO/IaTh MIPaBUIIa TEXHUKH 0€30MaCHOCTHU MPH padoTe ¢ 1ab0opaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JHMHAMOMETp, COOOINAIOIIUECS COCYAbI, OapoMerp,
pBIYar, MOJBMXHBINA U HETIOJBY)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepH30BaTh MPUHIMIBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONucaHud (B TOM YHCIE:
NOJIIUITHUKHA, YCTPONUCTBO BOJOMPOBOJA, THUIPABIMYECKHN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIIONB3YS 3HAHUS
0 CBOMCTBaxX (PU3MYECKHUX SBJICHUN M HEOOXOAUMbIE (PU3UYECKHE 3aKOHbI
U 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEpHl  (HAXOAUTh  HMHQPOpPMALMIO O  TMpUMEpPAX)
IPAKTUYECKOTO HCIONb30BaHUS (U3HUECKUX 3HAHUA B TOBCEIHEBHOMN
KU3HM 11 obecrieueHus1 0€30MacHOCTH MPU OOpAIllCHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMHU, COXPAHEHUS 370POBBS U COOJIIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKPY KaIOIEl cpejie;

OCYILECTBISATH OTOOp HCTOYHUKOB HHPopmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJIETSTH
UHPOpMAIMIO, KOTOpas SBISIETCd NPOTHUBOPEUYMBOM WM MOXET OBITh
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHIMOJHEHUH YU4EOHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
AUTEpaTypy PU3NUIECKOr0 COAEPKaHus, CIIPABOYHBIE MaTEepPHAJIbI, PECYPCHI
cetu UHTepHer, Bhaaerb NpuUEMaMH KOHCHEKTUPOBAaHUS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIMH U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMK (PU3NIECKOTO COACPKAHUS, B TOM



YucIie MyOJIMYHO JIeN1aTh KPaTKUE COOOIIEHUS O Pe3yJibTaTaX MPOESKTOB WIH
y4eOHBIX MCCJIEAOBaHUM, PU ITOM IPpaMOTHO HMCIOJIb30BaTh M3YUYCHHBIM
MOHATUWHBIA anmapatr Kypca (QU3HKU, COMPOBOXKIATh BBICTYILICHHUE
MpE3CHTALUEN;

e TMpPU BBINOJHEHUH YUYEOHBIX NPOEKTOB W KCCIEIAOBAHUN pacrpeacisTh
00sI3aHHOCTU B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3a/lauaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHAa JEHUCTBUM, aJeKBATHO OILICHUBATH
COOCTBEHHBI  BKJaJ B  JCATEIBbHOCTb  TIPYMIbl,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aMMOJICHCTBUE, YIUTHIBAS MHEHUE OKPYKAIOITHX.

K xoHmy ooyuenus B 8 kiiacce npeIMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCA YMEHUI:

e HCMOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNla, HACBIMICHHBIA ¥ HEHACHIIIEHHBIH TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSsI DSHEpPrus, TEIJIOBON JIBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsi/l, FIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JIUDJICKTPUKU, TIOCTOSIHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pazIMuaTh SBJICHUS (TETJIOBOE pacUIMpeHUE W CXKaTue, Terlonepenaya,
TEIJIOBOE PABHOBECHE, CMauyMBaHUE, KaUJUISIPHBIE SIBJICHUS, HUCIIAPEHHE,
KOHJICHCAIIUs, ITUIABJIEHUE, KpUCTauIM3auus (OTBEpIEBaHUE), KUIICHUE,
TeIJIonepeaayda (TemI0NnpOBOAHOCT, KOHBEKLIHS, U3IIyYEHUE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apANIOB, NEUCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJECHCTBHE MArHUTOB, JCHCTBHE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsE MHIYKIUS)
0 ONUCAHUID MX XapaKTEPHbIX CBOWCTB MU HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

e pacmo3HaBaTh NPOSABICHHE W3YYCHHBIX (U3UYECKUX SBICHUM B
OKpYXaIollleM MHpEe, B TOM 4HcCIe (PuU3nyYecKkue SBICHHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSXKEHUE M KANWUISIPHBIE SIBIICHHSI B IPUPOJE,
KpUCTajUIbl B mpupoje, wuznydeHue CoiHIA, 3aMep3aHuE BOAOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUICCKUE
ABJICHUS B atMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitu, peid MOI0COB, POJIb MATHUTHOTO TTOJIS JTSl )KU3HH Ha3emiIe,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
yueOHyI0, BBICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHUI;

e ONHUCHIBaTh U3YYCHHBIC CBOWCTBA Tel M (DU3MUYECKHE SIBJICHUS, UCTIONB3YS
dbu3nYecKkue BEIMYMHBI (TeMIepaTypa, BHYTPEHHISI SHEPIrusi, KOJIUYECTBO
TEIJIOTHI, yJieJIbHAsI TeIUIOEMKOCTh BEIIECTBA, yJeJbHas TEIoTa



TUTaBIICHUS, yJelbHas TeIIoTa MapooOpa3oBaHus, yAeTIbHas TeIIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TIOJIC3HOTO JEUCTBUS TETUIOBOM
MAaIlTuHbI, OTHOCUTEIbHAS BIIAYKHOCTh BO3/IyXa, JJICKTPUUECKUH 3apsl, CHIIa
TOKa, DJEKTPUYECKOE HANpSOKCHHWE, COMPOTHBJICHUE TPOBOIHHKA,
yJeTbHOE COMPOTHBIICHNE BEIIECTBA, pab0Ta U MOIIHOCTh MJIEKTPUIECKOTO
TOKa), TPU ONHCAHWHM TPABWIBHO TPaKTOBaTh (DPU3HUYECCKUH CMBICI
UCTIOJIb3YEMBIX BEJTUYMH, 0003HAUCHUS M SIUHUIBI (DU3UICCKUX BEITUYHNH,
HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE MaHHYIO (PU3NYECKYIO BEIMYHHY C
JIPYTHMHM BEJIMYMHAMH, CTPOUTH TpauKkd HW3YYCHHBIX 3aBUCHUMOCTEH
(U3HUECKUX BEITNYHH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIECCHI,
UCIIOJIb3YsT OCHOBHBIC TOJIOKCHHUS MOJICKYJISIPHO--KHHETHYECKOW TCOPUU
CTPOCHUS BEINECTBA, MPUHIIMI CYNEPIO3UIMU TOJIed (Ha Ka4yeCTBCHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH Oma Juisi ydacTKa eI, 3aKOH
Jlxxoyns—JIeHna, 3aK0H COXpaHEHHUsS YHEPTHH, TIPH TOM JIaBaThCIOBECHYIO
(GOpMYITMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMATUYCCKOE BBHIPAKCHHUEC;
OOBSCHATh (PU3MUECKHE TPOIECCHl W CBOWCTBAa TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyaIlui MPaKTHUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUIUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 | —2 JTOTHYeCKUX
IIaroB C Omopod Ha 1-2 W3YyYEeHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUH,
(PU3NIECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEI;

pemate pacu€THble 3amadyd B 2-3 JEHCTBHS, WCIOJIB3Ys 3aKOHBI |
dopMymbl, CBS3bIBaIONINE (DU3WUECKUE BEIMYMHBI: Ha OCHOBE aHaln3a
YCIIOBHSI 3a/layl 3alHMChIBaTh KPATKOE YCIIOBUE, BBISBISITH HEIOCTATOK
TaHHBIX JUISI pelIeHWsl 3ajadd, BbIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE il €€ pelIeHHs, MPOBOAWTH pacu€Thl W CpPaBHHUBATH
NOJTy4YeHHOE 3HAYCHHE (DU3MUECKON BEIIMYUHBI C H3BECTHBIMU JTAHHBIMH;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TOMOIIH
¢u3HUeCcKrX METOJOB, HCIIONB3YS OMHCAHUE WCCIECIOBAHUSA, BBIICIATH
poBEpsieMOE TPENINONIOKEHNE, OIICHUBATh TMPABWIBHOCTh TMOPSIKA
IIPOBEICHUSI UCCIIECIOBAHMS, ACJIaTh BHIBOJIBL;

IPOBOJUTH OTBITHI 110 HAOTIOACHUIO (PU3MUECKUX SIBICHUHN MIN(HU3NIECKUX
CBOMCTB Ten (KamWUISIPHBIC SBICHUS, 3aBUCHUMOCTh JIaBICHUSIBO3IYyXa OT
ero o0bpEma, TeMIepaTypbl, CKOPOCTH TIPOIIeCcCa OCTHIBAHUS M HATPEBAHUS
pU W3IYYCHWH OT IBETa M3JIy4aromieil (MOTJIONIAIONIEeH) MOBEPXHOCTH,
CKOPOCTh MCHApEHHs] BOJLI OT TEMIIEPATyphl JKUIKOCTH W TUIOMIANNA €&
MIOBEPXHOCTH, DJCKTPHU3allUsg TEJI W B3aUMOJCUCTBHE DJICKTPUUCCKUX
3apsI0B, B3aUMOJICHCTBIE TTOCTOSTHHBIX MAaTHUTOB,



BU3yQJIM3allMsl MAarHUTHBIX TIOJEH TOCTOSHHBIX MAarHWTOB, JCHCTBUSA
MarHuTHOTO TMOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa 3JEKTPOJABUraTeisi IMOCTOSHHOIO TOKa): (hOpMYIUpOBaTh
MIPOBEpSAEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIJIOAKEHHOTO
000pyaAOBaHMs, OMKUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJIHATh ~ MPsIMBbIE  W3MEPEHHSI  TEMIIEpPAaTypbl,  OTHOCHUTEIHHON
BJIQXKHOCTU BO3JlyXa, CHUJIbl TOKA, HANpPsDKEHHS C MCIOJb30BaHHEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIMYWH, CPAaBHUBATH
PE3yNbTAaThl U3MEPEHUH C YYETOM 3a/1aHHON a0COIIOTHON MOTPEIIHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrol ¢  UCHOJB30BAHUEM  TMPSAMBIX HU3MEPEHHUH  (3aBUCHMOCTH
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUJIOAAM MONEePEeYyHOTo
CEYEHHMsI U Y/IeJIbHOTO COMPOTHUBIICHUS BELIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHMK, OT HANpsDKEHHsT Ha  IMPOBOJHHUKE,
UCCJIEIOBAHME TIOCNEJOBATEIbBHOIO M MapajieNbHOrO  COSAMHEHUH
NPOBOJAHUKOB): TJIAHUPOBATH HCCIEAOBAaHUE, COOUpAThb YCTAaHOBKY U
BBIMIOJHATh W3MEPEHUs, CJeays NpelIoKEeHHOMY IUIaHy, (pUKCHpOBaTh
PE3yNbTATHI MOJTYYEHHOMN 3aBUCHUMOCTH B BUJI€ TA0JIUIl M TPadUKOB, J€NaTh
BBIBOJIBI TI0 PE3YJIbTaTaM UCCIIeI0BAHNUS;

IPOBOAUTh KOCBEHHBIE W3MepeHUs (QU3NYECKUX BeIUYMH (y/AelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CJENysl MPEIJIOKEHHON MHCTPYKUUU, U
BBIUUCTISITh 3HAUCHNE BEIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBl  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONMOPOM Ha MX ONMUCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHSI JOMOB, TUTPOMETp, TTapoBasi TYpOMHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, 3IIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEIOXPaHUTENH, FIEKTPOMArHUT, AJIEKTPOIBUTATENb TIOCTOSHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (U3NYECKUX SBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U HM3MEPUTEIbHbBIE
nprOOPHI IO CXeMaM M CXEMaTUIHBIM PUCYHKaM (KUJIKOCTHBIATEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHusl,
ANEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI JEKTPUUYECKUX



Heneil ¢ mociae0BaTeIbHBIM M TapajliieIbHbIM COSAMHEHUEM SJIEMEHTOB,
pasznmyasi yCIOBHBIE 0003HAUYCHUS AIIEMEHTOB YJIEKTPHUUECKUX IIeTICH;
MPUBOIUTh  NPUMEPHl  (HAXOAWTh HMHPOPMAIUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKUX 3HAHUNA B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpaIeHuH ¢ MPUOOpaMu U
TEXHHYESCKUMU YCTPOHCTBAMHM, COXPAHCHUS 370POBBS U COOJIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEACHHS B OKPY KaIOIIEH Cpee;

OCYIICCTBIISITh MOUCK HWHpOpManuu (HU3UIECKOTO COJICpNKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCA 3HAHUH W MYyTEM CpaBHCHUS
JIOTIOTHUTEIIBHBIX UCTOYHUKOB BBIJCISITH MH(DOPMAITUIO, KOTOpas SIBISCTCS
IPOTUBOPECUYHUBON MJIU MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPaTypy PU3NYECKOTO COICPIKAHMSI, CITPABOYHBIC MaTEpPUAIbI, PECYPCHI
cetu UHTEepHeT, BiageTh MNpUEMaMHU KOHCIICKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HH(OOPMAIIUU M3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHCHbMEHHBIC W KpaTKUE YCTHBIC COOOIICHHS,
0000mass wHpOpMANMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
colepKaHWs, B TOM 4YHCJIC NYOJUYHO TPEACTABIATh PE3yJIbTaThI
NPOCKTHOW WIJIM HCCIIEOBATEILCKON NEATEIHbHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXK/IaTh BHICTYIUICHHE TIPE3CHTAIINCH;

NpYA BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINICCKUX
NPOIIECCOB PACIpeNeNsaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTH 32 BBIIOJIHEHUEM TUIaHA JCUCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIty oOyuenusi B 9 Kiacce mpeIMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh TOHSATHS: CUCTEMa OTCYETa, MaTephalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO MABIKECHHS, Aedopmarius
(ympyrasi, mjgacTayeckasl), TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb M TEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TENO,
LHEHTpP TSAKECTHU TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKUE KOJIEOAHUsS U
BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JIICKTPOMAarHUTHBIC BOJIHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTbD,
CHEKTPBI UCITYCKAHMSI W TOTJIONICHUS, anbda-, 0eTa- U raMmma-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPreTHKa;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MpPSIMOJIMHEMHOE [BH)KEHUE, CBOOOIHOE
MaJIeHUE TeJl, pABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBUKEHUE, KOJIeOATENbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHUe 0eJoro cBeTa B
CHEKTp M CJOXEHHWE CHEKTPaJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHas! PaJMOAaKTUBHOCTb, BO3HHUKHOBEHHUE JMHEHYAaTOrO CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBIEHUUH B
OKpyXarolmeM Mupe (B TOM 4Yucie (QU3NUECKHe SIBICHUS B IPHUPOJE:
NPWIKBBI U OTJIUBBI, ABMKEHUE T1aHeT COTHEYHON CHCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHaMH, 53XO0, LIBETa TeT,
ONTUYECKHE SIBJICHUS B MPUPOJE, OHOJOTHYECKOE ACHCTBHE BUIMMOTO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOTO H3JIYYEHHM, €CTeCTBEHHBIN
pasivoakTUBHBIM (POH, KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE H3JIyYCHHUE
OPUPOAHBIX MHMHEpAJIOB, JEWCTBHE PAJAMOAKTHBHBIX M3JIy4YE€HHUH Ha
OpraHu3M 4eJIOBeKa), IPU STOM IEPEBOJUTH IPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIIEJATh CYIIECTBEHHbIE CBOMCTBA (IPHU3HAKU) (U3NYECKUX
SIBJICHUH;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NUYECKHUE SIBICHUSA, UCIONbB3YS
¢usnyeckue BEIUYMHBI (CpeAHsII U MTHOBEHHas CKOpPOCTb Tejla Ipu
HEPABHOMEPHOM JIB)KEHHMH, YCKOPEHHE, NEPEMEILECHUE, IYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHHs, BEC Tejla, WMITYJbC Tela, HMILYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIHAJIbHAsg OHHEpPrus Tena,
HOJHATOIO HaJl MMOBEPXHOCTHIO 3€MJIM, NOTCHLIMAJIbHAs SHEPIHs CHKATOU
OPYXXUHBI, KWHETUYECKas SHEPrus, IOJIHAs1 MEXaHW4YecKas >SHeprus,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJbl), IPU ONHUCAaHUU
NPaBUIBHO TPAKTOBATh (IU3MUYECKUN CMBICT HCIHOJIB3YEMBIX BEJIUYHH,
0003HAUYEHUs M EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIMYUHY C IPYTMMH BEIMYHUHAMH,
CTPOUTH I'paUKH U3yUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUUNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHHs SHEPIrUH, 3aKOH BCEMHPHOIO TITOTEHUS,



MPUHIUI CYNEPHO3UIUA CUJ, NPUHIUN OTHOCUTeNbHOCTH [anmies,
3akoHbl HbIOTOHA, 3aKOH COXpAHEHUS MUMITYJIbCA, 3aKOHBI OTpPa)XXE€HUS W
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUsI 3apsSJ0BOTO M MAaCCOBOTO UUCEI
MpU SIEPHBIX PEaKIUSAX, IPU 3TOM JlaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MaTEeMAaTHUYECKOE BBIPAYKEHUE;

OOBSICHATh (PU3MYECKHE MPOLIECChl M CBOWCTBA TEJI, B TOM 4YHCJIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISBISATH
IPUYUHHO--CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMopol Ha 2-3 M3yYEHHBIX CBOMCTBAa (HU3UYECKUX SIBICHUI,
(bU3UYECKUX 3aKOHOB WJITU 3aKOHOMEPHOCTEH;

pemaTth pacuéTHbIE 3a71a4u (OMUPAIOIINECs Ha CUCTEMY U3 2—3 YPaBHEHUH),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3NYECKHUE BEIUYMHBI: Ha
OCHOBE aHaJlU3a YCJIOBUS 3aJlauM 3alUChIBaTh KPATKOE YCIOBHUE, BBISIBISATD
HEJIOCTAIOIIE UM W30BITOYHBIC JTaHHBIC, BRIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBIE IS pelIeHUs, TMPOBOAUTh pPAcUYE€Thl W  OILICHUBATH
PEaTUCTUYHOCTD MOJTYUYEHHOT0 3HaUCHUs (PU3NUECKONU BEITUYHMHBI,
pacrio3HaBaTh TPOOJEMBI, KOTOPhIE MOJXXHO pEIIUTh TPU TOMOIIU
(GU3UYECKUX METOJIOB, MCIOJB3Yysl OMHCAHUE WCCIICJIOBaHUS, BBIICTATDH
IpoBepsieMOe  TPENINONIOKEHNE, OIIEHUBATh MPABWIBHOCTH MOPSAKA
NPOBEJICHUs  HMCCIENOBAaHUSA, JellaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OTIBITOB;

IPOBOAUTH OMNBITBI IO HAOMIOACHHIO (U3MYECKUX SBICHUM WU
¢du3nuecKknx CBOWCTB Tell (M3yueHue BTOpOro 3akoHa HeloToHa, 3akoHa
COXpaHEHUS] HHEPTrUU, 3aBUCUMOCTH TEPHOJA KOJCOAHWN MPYKUHHOTO
MasiTHUKAa OT MAaccChl TPy3a U KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJIbIX KOJIEOaHUH, MPSMOIIMHEHHOE PACIIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTpP, M3yUYEHUE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUsi MpeaMeTra B coOuparoniei
AWH3e, HAOMIOJEHUE CIUIONIHBIX W JUHEHYATBIX CIEKTPOB H3ITYUYCHUs):
CaMOCTOSITETLHO ~ COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
000pyAOBaHMs, OMUCKHIBATH XOJI OIBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH
BBIBOJIbBI,

IPOBOJIUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPAMBIX U3MEPEHHH, Oonpeaenss
cpeaHee 3HayeHUE U3MepsieMol BeIM4YMHBI ((POKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

OPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEW (PU3NYECKUX BEJIMYHMH C
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHU



MIpU PAaBHOYCKOPEHHOM [IBI>KCHUM 0€3 HadalbHOM CKOPOCTH, TMEpHOa
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yIJia MajJeHUs U YIjia MPeJOMJICHHs] OT yria
MajJieHusl): TIUIAaHUPOBAaTh KCCJIEIOBAHUE, CaMOCTOSITEILHO CcOOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEJIaTh BBIBOABI IO
pe3yabTaTaMm UCCIeI0BaHuUs,

NIPOBOAUTh KOCBEHHBIE W3MEPCHHUS (U3UYECKUX BEIMYUH (CPETHSISA
CKOPOCTh U YCKOPEHUE TeJla IPU PAaBHOYCKOPEHHOM JBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TaACHMS, JKECTKOCTh TMPYXKHHBI, KOIPGUIMECHT TPEHUS
CKOJIbXKEHUSI, MeXaHu4eckas pabdoTa M MOIIHOCThb, YacTOTa M TIEPHOJ
KoJIcOaHWI MaTeMaTHYECKOT0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparoed JUH3bI, PaAUOAKTUBHBIM  (OH): TJIAHUPOBATH
U3MEpPEHUs, COOUpaTh DSKCIEPHUMCHTAIBHYIO YCTAaHOBKY M BBIMOJIHATH
U3MEpPEHUs, CIeAys NPEII0KCHHON WHCTPYKIIMH, BBIYHUCIATH 3HAYCHUE
BEJIMYHMHBI U aHAJIM3UPOBAThH TOJYUYCHHBIC PE3yIbTaThl C YIETOM3aJaHHON
TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MMacHOCTH TP paboTe ¢ 1abopaTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PUINYECKUX MOJIETeH:
MaTepHualibHasg TOYKa, a0CONIOTHO TBEPAOE TEI0, TOUYCYHBIH HCTOUHHUK
CBeTa, JIy4, TOHKas JIMH34, JIaHEeTapHas MOJIeNIb aTOMa, HYKJIOHHAs! MOJIENb
aTOMHOTO f]Ipa;

XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX ONUcaHud (B TOM 4YHCITE:
CIUJOMETpP, NAaTYMKU TIOJOKEHMsSI, PACCTOSHHMS MU YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAHUS O
CBOMCTBaX (PU3NYECKHX SBIEHUA W  HeoOXonumbple (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX TPHOOPOB M TEXHOJIOTUYECKHUX MPOIIECCOB MPHU
pelieHNN  y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBbI A
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMPAONIEH JINH3E;
NPUBOIUTHL  NpUMEpHl  (HAXOAuWTh  WH(OpMAIMIO O  TpUMEpPax)
NIPAKTUYECKOTO HCIONBb30BaHUA (U3MUECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HU 151 obecrieueHrs 0€30MacHOCTH TPU OOpaIieHuy ¢ IpudopaMu H
TEXHHYECKUMU YCTPOHUCTBAMHE, COXPAHEHUS 37]0POBBS i COOITIOICHUSI HOPM
AKOJIOTMUYECKOTO MOBEJICHHS B OKPYXKAIOIIEH cpeie;



OCYIIECTBIATh TOWCK HMHPOpMAIMH  (U3MYECKOTO COJACP)KAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONMOJHUTENbHBIX UCTOYHUKOB;

MCTIOJIK30BaTh MPH BHITIOJHEHUH YU4EOHBIX 3a/laHuil Hay4YHO--TIONMYJISIPHYIO
AUTEpaTypy PU3NIECKOT0 COAEPKaHuUs, CIIPABOYHBIE MaTEePHAIIBI, PECYPCHI
cetm UHTepHeT, BiIaaeTh nNpuéMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpazoBaHusl HHGOPMAIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOJIBKUX HCTOYHHKOB (DHU3MUECKOTO COJEpIKaHMUS,
MyOJIMYHO MPEACTABIATH PE3YIbTATHI MPOSKTHOW MU UCCIIETOBATEIBCKON
AeSTeNbHOCTH, TpPH OTOM TPAaMOTHO  HWCIONB30BaTh  M3YYCHHBIH
NOHATUHHBINA amnmapar HM3y4aemMoro pasiaena (QU3WKA U COMPOBOXKAATH
BBICTYIUICHHWE TIpPEe3eHTAalled C yd4€TOM OCOOCHHOCTEW ayauTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabublie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUpa
bu6morexa [IOK
1.1 0} - 2
M3MKA © HAYKA O fpupone https://m.edso00.ru/7f416194
1.2 du3nyeckue BETUYNHBI 2 1 bubmmorexa [TOK
https://m.edso00.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO1 TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeIeHHs 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE Betectra https://m.edso0o.ru/7f416194
29 JIBr>KeHre U B3aUMO/ICMCTBUE YaCTHI] 9 1 bubnuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmiorexa IIOK
https://m.edso0o.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:keHHne U B3anMojaeiicTBHe TeJ
bu6mmoreka [JOK
3.1 M 3
CXAMMHACCROE ABHACHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bu6nmoreka [JOK



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

bubmuoreka [JOK

. .B 14 2
33 Cana. Buget o https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2
Alapretiie xukocTh > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOCpEpHOE AabeHite 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUJIKOCTHU U ra3a Ha MOrpyXEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. Pa6ora u MOIIHOCTh. DHeprusi
bu6mmoreka [JOK
>1 PaboTa 1 MouOCTE 3 1 https://m.eds00.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 1 bubmorexa LHOK
https://m.eds00.ru/7f416194
5.3 MexaHuveckast SHEPTus 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68 12



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

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM uppoBbIe
Ne i/ pasi Kourpoububie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUSI
. bubnuorexa [JOK
11 C 7
TPOCHHE M CBOHCTRA BECCTRA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CIVIOBHIC MPOHECehl https://m.edsoo.ru/7f4181ce
Hroro mno pazmeny 28
Pa3nen 2. DjaekTpuyecKkue 1 MAarHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 7 1 bubnuorexa [JOK
' 1 WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN TEKTPUISCKUN TOK 20 1 7 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIE SIBJICHUS 6 1 15 bubmorexa LHOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 6) 4
JICKTPOMATHITHAN HEAYKIA https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
PesepBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5



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

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. Mexanuveckue siBJICHUsI
MexaHn4eckoe IBHKEHHE U CITOCOOBI €ro bubmmoreka [IOK
11 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoeticTeue Te 16 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHHS 2
P https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 28
Pa3nen 2. Mexanuveckue KoJie0aHUs M BOJTHBI
bub6 OK
2.1 MexaHuveckue KojaeOanus 7 4 nomoreka L1
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4eckne BOJTHBI. 3BYK 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 10
Pasjaen 3. DileKTpOMarHuTHOE MOJIe U YJIEKTPOMATrHUTHbBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 5 1 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mno pazueny 5
Pa3nen 4. CBeToBble sIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHNUS CBETA 2 bubnuorexa [IOK



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

bubmuoreka [JOK

4.2 P 2 1
aXOACHHE HEOTO CBETa B CTICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
Paznen 5. KBaHTOBbBIE SIBJIEHUS
5.1 Hcnyckanne v OTJIONIEHHUE CBETAa aTOMOM 1 bubmorexa HOK
' Y m https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2 4 1
> CTpoCHIE ATOMHOIO 51pa https://m.edsoo.ru/7f41a4a6
bu6morexa [IOK
. A 1
53 AISPHHIE peartint 8 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 13
Pa3nen 6. [loBTOpUTEILHO-00001IAIO NI MOTYJIb
6.1 [ToBTOpeHue u 06001IeHNE CONEepHKAHUS 8 9 bubnuorexka [JOK
' Kypca ¢hu3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 8
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68 15



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

YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» ®u3uka: 7-i1 kinacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun U.M.,
Nanor A.U.,Akiimonepnoe obiectBo «M3gatensctBo «IIpocBemnienue
« ®usuka, 8 kmacce/ [lepeimkua A.B., O61IeCTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO

«IPODAY»; Axunonepnoe oo6mectBo «M3natenscTBo «IIpocBemnienue

» ®usnka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O611ecTBO ¢ orpaHM4eHHON
0TBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe o61miecTBo «M3maTenscTBo
«ITpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®wusuka: 7-i1 kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [lepbimkun U.M.,
HBanos A.U., AknmonepHoe o0miectBo «M3matensctBo «lIpocBemnienuey
®dusmka, 8 knacc/ [epeikua A.B., O61IecCTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO

«IPODAY; AxunonepHoe obmectBo «M3garensctBo «lIpocBenieHuey

®duswnka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., Ob1iecTBo ¢ orpaHnueHHON
0TBeTCTBEHHOCTHIO «[IPODA»; AkuronepHoe obuiectBo «3aarenscTBO
«IIpocBemenuenleprimkun, A. B. Coopauk 3ama4 no ¢pusuke: 7-9 ki.: K
yueOHuKaM A. B. [lepsimikuna u qpyrux «®dusnka. 7 knacey, «Dusnka. 8 kiacey,
«Dusuka. 9 kiacey

Mapon, A. E. ®usuka. 7 k1. : qunaktudeckue Mmarepuansl / A. E. Mapon, E. A.
Mapon. — M. : [Ipoda. 2020.

Mapon, A. E. ®usuka. 7 KJ1. : TPEHUPOBOYHBIE 3aaHus; 3aJaHusl JUIsl CAMOKOHTPOJIS;
CamocrosTenbHble paboThI U Ap. YdueOHo-MeToauueckoe mocobue / A. E. Mapom, E. A.
Mapos.

— M. : poda. 2021.

MapoH, A. E. ®uzuka. 8 k1. : TpeHUpOBOUHbIE 3aaHus. 3aJaHus 11 CAMOKOHTPOJIS.
CamocTtosTenbHble paboThl. Pa3HOYpOBHEBBIE KOHTPOIBHBIE PabOTHL. [IprMeps! perenus
3amadA. E. Mapon, E. A. Mapon. — M. : JIpoda. 2021.

Mapon, A. E. ®uzuka. 9 k1. : TpennpoBouHbIe 3a4aHus. 3aJaHus AJI1 CAMOKOHTPOJIS.
CamocTtosTenbHble paboThl. Pa3HOYpOBHEBBIE KOHTPOIBHBIE PaboTHI. [IprMeps! perenus
3amadA. E. Mapon, E. A. Maposn. / M. : JIpoda. 2021.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

HNuTepuer-pecypcsr:

1. bubnroreka I{OK https://m.edsoo.ru/ff0c3044

2. bubnuoreka — Bcé€ no npeamery «duzuka». — Pexxum
noctyna:http://www.proshkolu.ru

3. BuzgeoonsiThl Ha ypokax. — Pesxxum nocryna: http:/fizika-class.narod.ru

4. EnuHas KoJuieKuus uu@poBbIX 00pa3oBaTelbHBIX PecypcoB. — Pexum
noctyma:http://school-collection.edu.ru

5. HTepecHble MaTepralbl K ypokaM (pH3HKH [0 TEMaM; TECTHI 10 TEMaM;
HarJIsAHbIEIOCOOUs K ypokaM. — Pesxxum goctyma: http://class-fizika.narod.ru

6. [ludposbie 0Opa3oBaTeIbHbBIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

7. DnexTpoHHbIE Y4eOHUKHM 10 (husuke. — Pexxum gocryma:
http://www.fizika.rulabopmaIimOHHO-KOMMYHHUKATUBHBIE CPEICTBA!

1. Otkpeitas pusuka 1.1 (CD).

2. XKuBas ¢pusuka. YueOHO-MeToquueckuii Komiiekt (CD).

3. bonpmras sauknoneaus Kupunna u Medoaus (CD).

4. BuptyanbsHble 1abopatopHbie padoTsl o ¢usuke (7-9 xi1.) (CD).


https://m.edsoo.ru/ff0c3044
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
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http://www.fizika.ru/
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