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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE IOJIOKEHUM M TPeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTenbHON mporpammel, npencrasieHHbix B ®I'OC 00O, a takxe ¢
yaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIenuu npenoaaBaHus
yaeOHoro mpeaMmera « Du3nuKay.

Conepxanue mnporpaMmbl 1o  (U3MKE HampaBieHO Ha (opMupoBaHuUe
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OPraHU3alUI0 U3YYeHUS! (PU3UKU
Ha JIEATEIBHOCTHOW OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCS BO3MOKHOCTH
yaeOHOrO mpenMera B peanusamuu TpeboBanmii PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METAlpeIMETHBIM PE3yJIbTaTaM OOYUYEHHsI, a TaKKe MEKIIPEIMETHbBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHus.

[Iporpamma no (u3MKe ycTaHAaBIMBAET paclpeiesieHHe y4eOHOro mMarepuaia Io
rogaM oOydeHus (MO Kiaccam), MOpeaiaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh
M3Y4YCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJIEPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIA
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®u3uka SBISETCA CHUCTEMOOOPA3YIOIIUM JIJIi €CTECTBEHHOHAYUYHBIX YYEOHBIX
PEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHEH, Ouoyiorueil, actpoHoMue W ¢uzndeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHUpa, NpenocTaBisieT Haulosee SCHbIe
oOpa3lpbl MPUMEHEHUsT HAyYHOrO METOJa IO3HAHMS, TO €CTh CIOoco0a MOJyYEHHUS
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 raaBHBIX 3a7a4 (U3WYECKOro O0Opa3oBaHMS B CTPYKType OOIIero
oOpa3oBaHusi COCTOMT B (OPMHPOBAHWU €CTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢us3nku Ha 0a30BOM YpPOBHE NIpENINoiaraeT OBJaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLEHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e HHTEPIPETUPOBATH JAHHBICE U MCIOJIH30BATh HAyUYHBIE JI0KA3aTelIbCTBA
JUTSI TIOJTyY€HHUS BHIBOJIOB.

[enu nzydyenust pusuku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konmenmuu npenonaBanusi yueOHOro mpeamera «®Pusmka» B 00pa3oBaTEIBHBIX
OpraHu3amusax Poccuiickon Oenepauuu, peanu3yroLmx OCHOBHBIC
oO1eo0pa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemennem  Koseruu
MusnmnctepcTBa npocsemieHuss Poccuiickoit denepanuu (mpotokoi ot 3 aexabps 2019
r. No [TK4BH).



ey uzyyenus: pusmKu:

MpruoOpETEHNE MHTEPECa M CTPEMIICHHS O0YUAIOIINUXCS K HAYyYHOMY HU3YUEHUIO
MPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE MO3HAHHMS U (POopMUpOBaHHE
UCCIIENOBATEIBLCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysbTaTa W3y4YeHUsS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHre TpPEACTaBICHUN O poiau GU3UKA [JIs Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyayiien npodeccuoHaaIbHOM
NEeSATETLHOCTH, CBA3aHHOM C (PM3MKOM, TOATOTOBKA K JaJIbHEUIIIEMY O0yYCHHIO
B 3TOM HaIlpaBJICHUM.

JlocTikeHre 3TUX 1eJIel MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

npuoOpeTeHNe 3HAaHUM O JTUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKHX,
TETUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MPUOOPETECHUE YMEHUN OINHUCHIBATh U OOBSICHATH (PU3MUECKUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

OCBOEHHE  METOAOB  pEIICHHS  MPOCTEUIIMX  Ppacu€THBIX  3a7a4y ¢
HCIIOJIb30BaHUEM (du3nUecKux MOJIEIIEH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUU HaAOII0JaTh MNPUPOIHBIC SIBJICHUS W BBITIOIHATH OIIBITHI,
nabopatopHble  pabOTBl W DKCICPUMEHTAJIbHBIE  HCCIACAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHME MpPUEMOB paboThl ¢ HHOpManuend (U3HYECKOTO COAEepPKAHUA,
BKJIIOYas MH(GOPMAIMI0O O COBPEMEHHBIX AOCTHKEHMSIX (PU3MKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMAIINH;

3HaKOMCTBO cO cdepamMu MpodhecCHuoHATbHON eATENbHOCTH, CBA3aHHBIMHU C
(GU3HKOIN, M COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMM Ha JOCTHMIKEHHUSX
(u3HUeCcKOl HayKH.

Ha wusyuenue ¢usuku (0a30BbId YpOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO

oOpazoBanusi otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 Waca B HeEJEN0), B 8
kiacce — 68 yacoB (2 vaca B Henmeno), B 9 knacce — 102 ygaca (3 yaca B Heento).

[Ipemyraraemeiii B mporpamme 1o (HU3UKE TEpPEUeHb JIA0OPAaTOPHBIX padOT M
OTBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, YYHUTENb JeJlaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
0oOy4Jaronuxcsi, CIHUCKa DSKCIIEPUMEHTAIBHBIX 3aJaHWi, NpeIjaracMblXx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 10 (hH3HKe.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Dusznueckue SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. W3mepenune (Qusnyeckux BeauuuH. DuU3NUYECKHE
npubopsl. [lorpemnocTs n3mepeHnii. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢wu3uka w Jpyrue  ecTecTBEHHbIE HAyKM  HM3y4yalOT  [PHUPOAY.
EcTecTBeHHOHAYUHBIN METO/| MO3HAHUS: HAOIIOIEHNE, TOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIIBUKEHUE  THUIIOTE3, OKCIIEPUMEHT IO IMPOBEPKE THUIMOTE3, OOBICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBICHHUM C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TeIJIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIEC SIBIICHHUS.

2. @usnyueckue MNpUOOPHI U MPOIEAypa MNPSIMBIX H3MEPEHUI aHaJOTOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHbI I€TIEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OmpeneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Ttemreparypsl Mpy MOMOIIU KUAKOCTHOIO TEPMOMETPA U JaTUUKA

TeMmepaTyphbl.
6. IIpoBeaeHue wuccieoBaHUS M0 TMPOBEPKE TUIOTE3bl: JalbHOCTh MOJIETA
HIaprKa, MmyrneHHOTr0 TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeleCTBA.

CrtpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmkenne yactull BemiecTtBa. CBSI3b  CKOPOCTM  JIBHDKEHUSI YacTHI C
temriepaTtypoii. bpoyHoBckoe nBwkenue, auddysus. BzaumopeiicTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHME TIa30B, >KUAKOCTEH U TBEPABIX
(Kkpuctamnuyecknx) Tel. B3auMOCBs3b MEXKIYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX U WX ATOMHOMOJEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue siBieHMil, OOBSICHSAIOMUXCS MPUTSKECHUEM WU OTTAIKHMBAHHUEM

YacCTUIl BEIIECTBA.



Jlabopamopuusie pabomel u onvimeot.

1. OmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).

2. OmBITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE ©  HEpPaBHOMEPHOE JBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUXKEHUU. Pacu€r nytu u
BPEMEHU JABUKEHUS.

SBneHne wuHeEpHMU. 3aKOH HWHEpUHMH. B3auMoneicTBue Ten Kak NIpUYMHA
U3MEHEHHUSI CKOPOCTH ABWKEHMS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. [InoTHocTh
BemecTBa. CBsA3b MNIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHAIIC 00BhEMA BEIICCTRA.

Cuita kak xapakTepuCTHKa B3auMojiecTBus Ttei. Cuiia ynpyroctu u 3akoH ['yka.
N3MmepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIEHUE TATOTEHHUSI U CUJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux IwiaHetax. Bec tema. Heecomocth. CrokeHue cui,
HaIlpaBJIICHHBIX MO OAHOM mpsimoil. PaBHopeicTByromas cui. Cuna tpenus. TpeHwue
CKOJIbXKEHHUS ¥ TpeHHUE NOKOs. TpeHue B Mpupoae U TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBMKEHHUS Tela.
N3MepeHne cKOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HaOntonenue siBieHUsI THEPIUU.

1
2
3
4. HaOmoneHne n3MeHeHus1 CKOPOCTHU MPU B3aUMOJECUCTBHH TEJI.
5. CpaBHEHHE Macc MO B3aUMOACHCTBUIO TEI.
6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX 110 OJJTHON MPSIMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmpezenieHHEe CKOPOCTH PABHOMEPHOIO JABMKEHUS (IIApUKAa B KUJIKOCTH,
MOJIETH ICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OnpeneneHue cCpegHEl CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka IO
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshkeHus (Iedopmariin)
IPYXUHBI OT TPUJIOKEHHOW CHUJIBI.

5. OmnbIThl, I€MOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHHS OT Beca
TEJa U XapakTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hanenue. CriocoObl yMEHBILIEHUS W yBEIMYEHMs JaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTD JIaBJIEHUs raza oT o0bEMa, TemiepaTypsl. llepenaya naBnenus TBEpAbIMU
TEIaMH, >KUAKOCTSIMM M Ta3zamu. 3akoH Ilackansa. IIHeBMarnueckue MalIVHBI.
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['mapoctatuueckuid mapajokc.
CooOmatromuecs cocyibl. [ 'uapaBinueckie MEXaHU3MBI.

Atmochepa 3emun u arMmocdepHoe naBiieHue. [IpuunHBI CylllecTBOBaHUS
Bo3aymHOM oOomouku 3emmu. Omnbit  Toppuuemnu. W3mepenue atmocdepHOro



JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJIEHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! 15 u3MEpeHus aTMOCPEPHOTO TaBICHUSI.
JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TeENO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.
Jlemoncmpayuu.

o v kA~ w NP

~

3aBUCUMOCTh JAAaBJICHUA ra3a OT TeMIepaTyphl.

[lepenaya naBiaeHus KUAKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCHUMOCTh BBITAJIIKUBAIOUIEH CHJIBI OT 00bEMa MOrPYKEHHOW YacTH Tella U
MJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue maBaHus TEN: IJIABAHUE WJIM TMOTPYKEHHE TEI B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomel u onvimeol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUJKOCTh YaCTH TeJIa.

OmnpeneneHre BBITAIKMBAIOLIEH CHJIBL, IEUCTBYIOIIEH Ha TENO, MOIPYyKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, AEHCTBYIOIIEH Ha TEIO B
KUJIKOCTH, OT MaCChI TENA.

OneITel, JAEMOHCTPUPYIOIIHME  3aBHCHUMOCTH  BBITAJKHUBAKOLIEH  CHIIBI,
JICHUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BhEMa MOTPYKEHHOW B KUIKOCTH
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPENCIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabora. MOIHOCTb.

[IpocTble MeXaHU3MBI: pbryar, 010K, HaKJIOHHAs MII0CKOCTh. [IpaBuio paBHOBecuHs
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHS! pbluara K OJOKY. «30JI0TOE€ MpaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasgs  sHeprus. KuHernueckas W NOTEHIMAlIbHAsg  DHEPIUS.
[IpeBpaiieHre ONHOrO BHJIAa MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXPaHEHUs

SHEPIrUu B MEXaHUKE.
Jemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1.

2.

Onpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMH Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH.
Hccnenosanue ycioBril paBHOBECHS pblyara.



3. Msmepenue KIIJ] HakJIIOHHO# MJIOCKOCTH.

4. V3yuyeHwne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Paspneu 6. TerioBbie AiBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pa3mepbl atoMOB M MoOJdeKyd. OINBITh, TOATBEPKIAIOLUIME OCHOBHbBIC
MIOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu  TBEPIOro, SKUAKOTO M  ra3o00pa3HOrO0 COCTOSIHUW — BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsACHEHHWE CBOWCTB Tra3oB, KHIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJOKEHUHA MOJEKYJIAPHO-KMHETHUYECKOW  TEOPHH.
CmaumnBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHne U CKaTHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHL.
Buytpennsis sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEPTruu: Teruionepenaya u
coBepiieHue padboTel. Buaesl Temnonepenaud:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YEHHE.

KonnuecTtBo TemnoTel. VYaenpHas TEIUNIOEMKOCTh BEIECTBA. TeMIO00MEH U
TEIUIOBOE PAaBHOBECHE. YpaBHEHUE TeEIIOBOro Oananca. IlnaBneHue m oTBepieBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas TeIioTa IuiaBieHud. llapooOpasoBanue u
koHJeHcauus. Mcnapenue. Kunenue. VYpenpHasd Temora  napooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuune padoTs! TermnoBeix Asurateneit KII/ termmoBoro nuratens. TemnoBbie
JIBUTATENH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS S HEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmrogenme OpOyHOBCKOTO JIBHKECHHSI.

Habmonenue nuddysumn.
HaOnronenue siBjieHU cMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.
Hab6uroienue TemnoBoro paciupeHust Ted.

vk w N

N3MeHeHne naBiaeHUsS ra3a IpH H3MEHEHHH O0BbEMa M HArpeBaHUU WU
OXJIAXKJICHUH.

[IpaBuna n3MepeHus TemIiepaTypsl.

Bunsl Tenonepenaum.

OxnaxJaeHue TPy COBEPIICHUN PaOOTEHI.

o X N o

HarpeBanue npu coBepiieHuH pabOTH BHCITHUMH CHJIAMHU.
10. CpaBHEHHE TEINTIOEMKOCTEN pa3JIMYHbBIX BEILIECTB.

11. HaGmronenue kumneHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl PH TIIaBICHUH.
13. Moaenu TEeIJIOBEIX ABUTaTEIIEH.



Jlabopamopuusie pabomel u onvimeot.

1. OmBITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUSI.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OnbITel 1O HaOMIOIEHUIO TEIJIOBOTO PACHIMPEHHS] Ta30B, JKUAKOCTEH U

TBEPJBIX TEIL.
4. OmnpenencHue TaBICHHUS BO3AyXa B OALTIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro o0bEéMa u
HarpeBaHus WM OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA MKUIAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIIEPaTyphl.

7. HabGmiomenve wW3MEHEHWsT BHYTPEHHEH DHEPruuM Telna B pe3yJbTare
Terionepeaayu U padboThl BHELTHUX CHUJI.

8. HccnenoBanue siBJeHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U ropsiuei
BOJIBI.

9. OmpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MPHU TETIOOOMEHE ¢
HarpeThiM METAUTMYECKUM I[TUIUHAPOM.

10. OnpenenieHne yaeapHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue mpoiiecca uCrapeHus.

12. OnpeniesieHHe OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpeneneHue yaenbHON TeIUIOTHI IIABJICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Ted. J[Ba poma 2JeKTpUYECKHX 3apsoB. BzaumopeicTBue
3apspKeHHBIX Ted. 3akoH KyioHa (3aBUCMMOCTB CUJIbI B3aUMOJAECHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEIAMH).

Onektpuueckoe rmone. HanpsxkéHHOCTh  dnekTpudeckoro mnois. [IpuHnmn
CYHEPHO3ULINH HJICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexkTpuyeckux 3apsigoB. OJIEMEHTAPHBIA JJIEKTPUUYECKHUI  3apsil.
Crpoenue atoma. [IpOBOAHUKHN W HUAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUUYECKOTO
3apsia.

DJIEKTPUYECKHUM TOK. Y CJIOBUS CYHIECTBOBAHUS AIICKTPUUECKOTO TOKa. McTouHnKM
MMOCTOSIHHOTO ToKa. JIEHCTBHUS DJIEKTPUUYECKOTrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B HKUIKOCTSIX U razax.

OnekTpudeckas 1enb. Cuia Toka. DeKTpudyeckoe HanpsbkeHue. ConpoTUBIICHHE
MPOBOJAHUKA. YIEJIbBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma s y4yacTKa IeMH.
[TocnenoBarenbHOE U MTapaIeIbHOE COCTUHEHUE TTPOBOTHUKOB.

PaGota w MOHmHOCTH dJEKTpUUECKOTO Toka. 3akoH JDxoymsa—Jlenna.
DneKkTpuYecKue ey U TOTPEOUTENH JJIEKTPpUUYECKOW 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHuThHl. B3anMOIEWCTBHME MNOCTOSHHBIX MAarHUTOB. MarHutrHoe
noje. MarauTHoe noJjie 3eMJIM 1 €ro 3HadyeHue ISl )KU3HU Ha 3emiie. OnbIT Ipcrena.
MarHutHoe MoJie ANEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMarHUTOB B TEXHUKE.



I[GﬁCTBPIG MAaroiuTHOI'O IIOJIA Ha IIPOBOJHHUK C TOKOM. QHGKTpOI[BI/IFaTeHB ITOCTOAHHOI'O

TOKaA.

Hcnonp30BaHne 3JIEKTPOABUIATENIEM B TEXHUYECKHX YCTPOMCTBAX M Ha

TPaHCIOPTE.

OnbiTel @apajnes. SBieHUE SICKTPOMArHUTHOM WHAYKOUU. [IpaBuno Jlenna.
Onektporeneparop. CrnocoObl MOJYYEHHUS SJICKTPUUYECKONH SHEPTUU. DJIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

JHemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIA.

DnekTpocTaTuuecKasi MHAYKIIHS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsAI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUI 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKY TTOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUM TOK B KUJIKOCTH.

. 'a30BbIN pa3zps.

. I3MepeHne cuiibl TOKa aMIIEPMETPOM.

. I3MepeHne 371eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.

. Peocrar u marazuH cONpOTUBIICHUN.

. B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHrue HEBO3MOXHOCTH Pa3IeJICHUs IOJIIOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX ITOJIEW IIOCTOSHHBIX MArHUTOB.

. OneIT Dpcrena.

. MarHuTHOE 1oJje ToKa. DJIEKTPOMAarHur.

. [lericTBHE MarHUTHOIO I0JIs HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSIHHOI'O TOKA.

. UccnienoBanue sBJICHUS 3JIEKTPOMArHUTHOM UHIYKIIAH.

. OnbiThl Papazes.

. 3aBUCUMOCTh ~ HANpPABJEHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBHM  €ro

BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

OnpiTel 1O  HAONMIOJAEHUIO  JJIEKTPU3alMM  Tel HMHAYKIHEH U 1pu

CONPUKOCHOBEHUH.
UccnegoBanne [E€UCTBUS  JJNEKTPUYECKOrO IOJ HA IPOBOJHHUKA U
JIUDIICKTPUKH.

COopka u nmpoBepka pabOThI ANEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.
N3mepenre u peryaupoBaHKe CHITbI TOKA.
N3mepenne u peryanpoBaHie HAMPSHKEHUS.



6. HMccienoBaHue 3aBUCUMOCTM CHJIBI TOKA, HIYIIETO 4YEpPEe3 PE3UCTOp, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

7. OnbITbI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH 3JIEKTPHUYECKOTO COMPOTHUBIICHHUS
IIPOBOJHUKA OT €T0 JUIMHBI, ILIOIIAIU IIOIIEPEYHOT0 CEYEHMS U MaTepraa.

8. IlpoBepka TmpaBuiia CIIOKEHUS HANPSDKEHUHM IIPU  IOCIEHOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBmia mId CHJIBI TOKa IpPH NAPAUICIBHOM COCIWHEHUH
PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUUECKOTO TOKA, UIYIETO YEPE3 PEIUCTOP.

11. OnpeaesieHre MOITHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTM CHWJIBI TOKa, HIYLIETO YEpe3 JAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KIIJI narpeBarensi.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MArHUTOB.

15. MI3ydyeHne MarHUTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB IPU UX OOBEIUHEHUH U
pa3iciICHUHN.

16. MccnenoBanue AENCTBHS DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aHUMOJECHCTBUS KaTYILKHU C
TOKOM M MarHuTa OT CWJIbI TOKa U HAIPABJICHUs TOKA B KaTYIIKE.

18. I3ydyeHue AeNCTBUS MAarHUTHOTO TOJISL HAa MPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE padOThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBuraresibHOM yCTaHOBKH.

21. ONBITBL 10 MCCIIEIOBAHUIO  SIBICHUS  DJIEKTPOMAarHUTHOW  WMHIYKLUU:

UCCIIEOBAaHNE U3MEHEHUI 3HAYEHUS U HAIIPABJICHUS UHIYKIMOHHOIO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe  JBWXKeHHE. MarepuanbHas  Touyka. (Cucrema  OTcyéTa.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBWIKECHUSA. PaBHOMEpHOE  MPSIMOJIMHENHOE
newxeHue. HepaBHOMepHOe mpsAMosiMHEVHOe nBukeHne. CpenHsss W MIHOBEHHAas
CKOPOCTb TEJa ITPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMoiuHeHOe BkeHrne. CBOOOAHOE TajieHueE.
Onbitel ['anunes.

PaBHOMepHOE BHKEHHE TIO OKpY>KHOCTH. Ilepmonm u wyactora oOpamieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeEMUTEIIBHOE YCKOPEHHUE.

ITepBeii 3axkoH Hprorona. Bropoin 3axkoH Herotona. Tperuit 3axkoH HeroroHa.
[IpuHIMI CynepnO3HUIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CHJIa TPEHUSI CKOJIbKEHHS, Cuja
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHUS.



Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOAHOTO MaIeHHUS.
JBrxenue maner Bokpyr CosHua. IlepBasg kocmuueckass ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHoBecue wmatepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIEHHOM OChIO BpamieHuss. MomeHT cuiibl. LleHTp TskecTH.

Nmnynsc Ttena. M3meHeHue wummyibca. VMIyabC cuiibl. 3aKOH COXPAHEHHS
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexannyeckasi pabota U MoOIIHOCTh. PaboTa cui TsDKECTH, YIPYroCTH, TPEHHS.
CBsi3b odHepruu W pabotel. [loTeHIMalbHAs »HEPrUs Teja, TMOJHSATOTO HaJ
NOBEPXHOCThIO 3eMiu. lloTeHuumanbHass sHeprus cxkaroud mNpykuHbl. KuHernueckas
sHeprus. Teopema O KHHETHYECKOW SHEPrHMHM. 3aKOH COXPAHEHHUS MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOTO JBMXKEHMS Tejla OTHOCHUTEIbHO Ppa3HbBIX Tel

OTCYETA.

2. CpaBHEHME IIyTE€d W TPACKTOPHUM JBWIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEII OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.
HccnenoBanne npu3HaKkOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

Habnronenne MexaHMYeCKUX SIBJICHHUW, MPOUCXOIAIIMX B CHCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKHU.

A

7. 3aBUCHMOCTb YCKOPEHHMS Tejla OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOnroneHue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3MeHeHue Beca Tena Npu yCKOPEHHOM JBH>KEHUH.

10. [lepenaya nmnynbca npu B3auMOJIECUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEll.

12. CoxpaHEeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHHE UMITYJIbCa TTPU a0COJIFOTHO YIIPYTOM B3aMOCHCTBUM.

14. HabmroeHue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUU TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHE MEXaHMYECKOW SHEPruu MpHU ABWKEHHHM TeJa MOJ JEeUCTBUEM
PY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa [Ijsi pa3srOHa W JAIBHEMIIETO PAaBHOMEPHOTO
JBH>KEHUS IAPUKA WIIN TEIEKKHU.

2. Ompenenenne CpeaHE CKOPOCTH CKOJIbKEHUS OpyCKa WU JBMDKCHHS MIapUKa
10 HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHS TeJla NPU PABHOYCKOPEHHOM JBWXEHHUM IO
HAKJIOHHOU TIOCKOCTH.



10.

11.

WccnegoBanue 3aBUCMMOCTH IyTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTesbl: €ciau IpU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HadyalbHOU
CKOPOCTU MYTHU OTHOCSITCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHS OT CHJIbI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre ko duIeHTa TPEHNUS CKOJTBKCHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHH Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre padOThI CHIIbI YIIPYTOCTH IPH MOABEME Ipy3a C UCIOJIb30BAHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe naBuxeHne. OCHOBHBIE XAPAKTEPUCTUKH KOJIEOAHUM: NEPHO/,
4acToTa, aMIUIMTyAa. MareMaTH4ecKuii W MpYyKUHHbIM MasTHUKU. lIpeBpamenne
SHEPrUM MPU KOJIeOATETbHOM IBUKEHHUH.

3aryxatomue kosiebanus. BoinyxxaeHHsle kosiebanus. Pesonanc. Mexanuueckue

BOJIHBI.

ConcTBa MexaHn4deckux BOJH. [IpomosibHbIE M monepedyHble BOJHBL. JlyMHA

BOJIHBI U CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHMYeCKHe BOJHBI B TBEPJIOM Tele,
CEICMUYECKHUE BOJIHBIL.

3ByK. I'poMKoCTh 3Byka H BbIcOTa TOHA. OTpaxkeHue 3Byka. MH(]pa3Byk wu
YIbTPa3BYK.

Hemoncmpauuu.

1.
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HaGmronenne kxoseOGaHuii Ten MMOX AEUCTBUEM CHJIBI TSDKECTH Y CHJIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHHI 1 pe30HaHca.

PacnipocTpaneHne nMpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
HalGnronenue 3aBUCHIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Onpenenenre 4acTOThI U MEpUoia KoJieOaHUN MaTEMaTUYECKOTO MasITHUKA.
OmnpeneneHre 4acTOThl U MepUoa KojieOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHO/Ia KOJIEOAHU MOABEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tepuojia KoyieOaHUl MPYKUHHOTO MasTHUKA OT
Macchbl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU MEpUOa KojieOaHul rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3sa.



6. OmbITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb MepUoja KoieOaHUW MPY>KUHHOTO
MasiTHUKA OT MAcChl IPpy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKkopeHust CBOOOAHOIO MaECHUS.

Pa3zges 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
aneKkTpoMarHuTHbIX BoJH. [llkama »nexkrpoMarHuTHBIX BOJIH.  Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOMIIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIC ABJICHUS.

JlyueBas mozens cBera. Mcrounuku cseta. lIpsMonuHeliHOE pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u Jlywel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBeta. [loaHoe BHYTpEeHHEE OTpaKeHHE
cBeta. Mcnonb30BaHuE OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xon nyueit B nuH3e. OnTuyeckas cucrteMa (oToanmnapara, MUKPOCKOIA U
Teneckona. ['ma3 kak onTudeckas cuctemMa. bam3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6emnoro ceeta B criekTp. OnbiTel HptoToOHA. Clio)keHHE CIIEKTPaTbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpauuu.

[IpsAMonMHEHOE pacpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pa>keHui B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparoliei JImHse.

Xoq 1y4yer B pacCEenBarOLIE! JINH3E.

[Tomyuenune n300pakxeHUii ¢ TOMOIIBIO JINH3.

[Ipunuun aeiictBus horoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenb ria3za.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e10T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTpPa)XXEHUsT CBETOBOTO Jiydya OT yria
nazeHusl.

2. W3ydeHue xapakTepUCTUK U300paKEHUs IpeIMeTa B INIOCKOM 3epKalie.
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3. HccnepgoBaHue 3aBHCUMOCTM yTIjla MPEJOMIJIEHUS CBETOBOTO Jyda OT yIJia
MaJICHUS HA TPAHULIE «BO3TyX—CTEKIION.

4. llomyueHne n300pakeHH ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.

Omnpenenenre (HOKYCHOTO pacCTOSHUS W ONTUYECKOW CHIIBI coOuparoiei
JIVH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEJIOro CBETA B CIIEKTP.

OneITEl MO BOCHOPUATHIO IIBETa MPEAMETOB MpPH HX HAOIIOIEHUU dYepes
[[BETOBBIC (DUIIBTPHI.

Pa3znea 12. KBanroBble IBJI€eHUS.

Onwitel Pesepdopna u manerapnas monens aroma. Mogjens atoma bopa.
Hcenyckanne u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanpnoaktuBHOCTH. Anb(a, OeTa- U raMma-usnydeHusi. CTpoeHrne aTOMHOTO sjipa.
Hyxnonnas Mozaenb aroMHOTO sapa. M3oronsl. PagnoaktuBHble peBpaiienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJEp.

SAnepHble peakuuu. 3aKOHBl COXPAaHEHHUS 3apsSJ0BOTO M MacCOBOIO YHCEI.
DOHeprus cBs3M aTOMHBIX siiep. CBsi3b Macchl M 3HEpruM. Peakuuu cuHTe3a U JEICHUS
anep. MUcrounuku 3ueprun CosHIa U 3BE3.

SAnepHas osHepreTuka. JIeHCTBHS paIMOAKTHBHBIX HW3JIy4YEeHUH HaA JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CHexkTpsl pa3MYHbIX Ta30B.

3. Conextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzinydeHusi NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmroneHue CrijIomHbIX U TUHEHYAThIX CIEKTPOB U3IYUESHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHM YAaCTHIBI M0 TOPMO3HOMY MYTH

(no dortorpadusam).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENBEHO-00001IAIOIINKA MOYJIb TMpEAHAa3HAueH JJIsl CHUCTEMaTH3aluu U
000011IeHHs] TPEIMETHOTO COJEPKAHUSI U ONBITA ESITEIbHOCTH, TPUOOPETEHHOTO TPU
M3YyYEeHUU BCEro Kypca (U3MKM, a Takxke Jid TMOJTOTOBKM K OCHOBHOMY
roCcyJlapCTBEHHOMY »JK3aMeHy Mo (Qusuke 11l oO0ydaroluxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

IIpn wW3yyeHUM IaHHOTO MOJIYJI PEATU3YIOTCS M CHCTEMATH3UPYIOTCS BHJIbI
JEeSTENbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCS AOCTHIKEHHE NPEIMETHBIX U
MeTarpeaAMETHBIX MJIaHUPYEMBIX pE3yNbTATOB oOyueHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHUE HAyYHbIX METOJIOB HCCIEAOBAHMS



SBJICHUH MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBACHATh PU3NUECKUE SBICHUS,
IIPUMEHSS TOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJadd, B TOM YHUCJIE KAaYECTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep NaHHOIO paslena peanusyercs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHUI pacno3HaBaTh U HAYYHO OOBACHATH (QU3UUYECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

WCIIONIb30BaTh Hay4YHbIE METOIbl HCCIEAOBaHUA (DU3MUECKUX SIBICHUN, B TOM
YKCIIE ISl IPOBEPKH TMIIOTE3 U MOJyUYEHHs] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBBI HanmOoJjiee BaKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEpP, MPAKTUYECKOrO0 HCIOJB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHEHUS BCEX WM3BECTHBIX BHJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3OBaHUs HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynprate m3ydeHust Gpu3MKy Ha ypOBHE OCHOBHOTO OOIETO OOpa3oBaHUS y
oOyuarorierocst 0yayT cpOpMUPOBAHBI CIEAYIONINE JTNYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NaTPHOTHYECKOT0 BOCTIUTAHUSA:

e - MPOSBICHUE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(U3MYECKON HAYKH;

e - IIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHSIM POCCUNUCKHUX YUEHBIX-(U3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - FOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOoOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHHEM JIOCTHXKCHUI
busuky;

e - OCO3HAHMWE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e - BOCIPHUATHE OCTETHUYECKUX KauyeCTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

e - OCO3HAHME IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIISIOIIEH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOU JOOO3HATEIBLHOCTH, MHTEpEeca K HCCIIEI0BATEIbCKON
NesTEeIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IUEHHOCTM Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, Ba)XXKHOCTH NpaBWJI OE€30IacCHOrO TOBEJCHHUS Ha
TpaHCIOpTE, Ha J0porax, C DBJIEKTPUYECKUM M TEIJIOBBIM O00OpYJOBaHUEM B
JIOMAIITHUX YCIIOBUSX;

e - chopMupOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHNE CBOETO MpaBa Ha OIIUOKY U
TaKOT0 K€ TpaBa y IPYyroro 4eoBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e - AKTUBHOE Yy4YacTHE B pCEIICHUH TNPAKTHUECKUX 3amad (B pamMKax CeMbH,
oOpa3zoBaTeILHON OpraHMu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEpEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOT0 BOCIIMTAHUSA

e - OpUEHTallMs Ha MpUMEHEHUE PU3MUECKUX 3HAHUM JJIs pelleHus 3a1a4d B 00JacTu
OKpYXalolel cpefpl, IJIAaHUPOBAHUS TIOCTYNIKOB W OIIEHKH WX BO3MOKHBIX
IIOCJIEACTBUN 11 OKPYKAIOIEU CPEJIbI;



e - OCO3HAaHHE TIJO0AJIBHOTO XapakTepa OHKOJIOTMYECKUX NpodsieM M myTedl ux
peleHns;

e 8) azanranum K M3MEHAIOIUMCH YCJIOBUAM COUMAIBLHON M IPUPOAHON Cpelbl:

e - NMOTPEeOHOCTHh BO B3aUMOJICHCTBUU NPHU BBINOJIHEHUN HCCIIECJOBAHUNA U MPOEKTOB
(u3NYECKOIl HAIIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

e - [IOBBIIIECHHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO AEATEIBHOCTD;

e - MOTpeOHOCTh B (OPMUPOBAHMWU HOBBIX 3HAHUU, B TOM 4HUCIE (HOPMYIHPOBATH
U7IeH, TOHATHSA, TUIIOTE3bI O GPU3NUYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE Je(ULUUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00yactu

bu3uKy;
e - IUTAHWUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUHN HOBBIX (DM3MUCCKUX 3HAHUM;
e - CTPEMJICHHE aHAIM3UPOBATh W BBISBISITH B3aMMOCBS3HM TMPUPOJIBI, OOIECTBA U

9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM (1)I/IBI/ILI€CKI/IX 3H21HHI?I;
e - OIICHKa CBOHUX I[GﬁCTBPIﬁ C y‘-IéTOM BJIMSHHA Ha OKPYKaOIIYI0 CpCaAy, BO3MOXKHBIX
TJ100aIbHBIX HOCJIGI[CTBPIﬁ.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynpTaTe ocBoeHus mporpamMMbl 1Mo (HU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOydaromerocss OyayT  chOpMHUpOBAaHBI  MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIINE IO3HABATEIbHbIE YHUBEpCAIbHBIC Y4eOHBIE ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEpCaJIbHBIC yueOHbIe JeNCTBYA, PETYIISITUBHBIC
YHUBEpCaIbHbIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHUI);

e YCTaHABIWBATh CYIIECTBEHHBIH MpPHU3HAK KIacCU(PHUKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPAacCMATPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHUSIM;

e BBISBJISITh TNPUYUHHO-CJICICTBEHHBIC CBSI3M TPU H3YYEHUU (PU3NIECKUX
SIBJICHMA W TIPOIIECCOB, JIeJaTh BBIBOJBI C HCIIOJIb30BAHUEM JCTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJIMYUUH,

e CaMOCTOSITEILHO BBIOMpATh CIMOCOO pelieHus y4eOHOU (U3MUECKO 3amadu
(cpaBHEHHE HECKOJIBKUX BAapUAHTOB PEIICHUS, BEIOOP HaMOOJIEEe MOIXOSAIIEIO
C Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTCPHER).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:
e HCIMOJH30BATh BOMPOCH KaK UCCIIENOBATEIHLCKUI HHCTPYMEHT TIO3HAHUS;



NPOBOJUTH IO CAMOCTOSTEIFHO COCTABJICHHOMY IIJIaHY OTIBIT, HECIIOXKHBIH
bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
OIICHWBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAITHIO, MTOTYUYECHHYIO B
XO0JI€ UCCIIEIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIEHO (hOpMYyJIUpPOBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIIIOIEHUS, OTIbITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BOZMOXKHOE JalIbHEHIIIee pa3BUTHE (HU3HUECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKEHUS 00 WX Pa3BUTHU B HOBBIX YCJIOBHSX H
KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHThl M 3allpoChl IPH IMOUCKE H
orOope wuH(pOpPMAIMM WM J@HHBIX C YYE€TOM NPEIJIOKEHHOM Yy4eOHOU
puznyeckoil 3a1auu;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBaTh W HHTEPHPETUPOBATH HH(OPMALNIO
pa3IMYHbIX BUIOB U (YOPM IMpEICTABICHMUS;

CaMOCTOATENIbHO ~ BBIOMpPATh  ONTHUMalIbHY!0  (GOpMYy  MpEICTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH PEIIAEMbIE 33]1a4d HECJIOKHBIMU CXEMaMH,
JauarpaMmmamu, HHOM rpadukoi U uX KOMOMHALUSMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe N1eiCTBUS:

B X0j/ie 00CYXJIeHHd Yy4eOHOro mMaTepuana, pe3yJbTaToB Ja0OpaTOPHBIX padoT
W TMPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBbI H
BBICKA3bIBaTh WJICHU, HAIlCJICHHbIE Ha pEIICHUE 3aJa4d W MOJJIepKaHue
01aro>keyIaTeaIbHOCTH OOIIEHNS;

COIOCTABJISITh CBOM CYXKJICHHUSI C CYXXKJICHUAMHU JAPYTMX YYAaCTHHUKOB JMAjora,
O0OHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UIIUH;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJIMYHO TIPEACTABIATh PE3YJbTaThl BBIMIOJHEHHOTO (DU3UYSCKOTO OIThITa
(?KCcIIepUMeHTa, UCCACAOBAHUS, IPOCKTA);

MOHUMaTh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOW W WHIWBHUIyaTbHOMN
pabOThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEeMBI;

IPUHUMATh LI COBMECTHOM AEATEIBHOCTH, OPTAHU30BBIBATH JICHCTBUS 1O €€
JOCTIKEHUIO: PACIIPEACNIATh POJIM, OOCYKIaTh MPOIECCHl W Pe3ybTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATh CBOIO YacTh palOThI, JOCTUras KauyeCTBEHHOTO pe3yjbTara Mo
CBOEMY HAIIPaBJICHUIO M KOOPJIWHUPYS CBOW JCHCTBUSI C APYTUMH YJeHaAMU
KOMAaH/IbI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJla B OONIMH MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENIEHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHBIE YHMBeEpPCAaJbHbIe YueOHbIe 1eliCTBUA



Camoopranm3zanms:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOIIUX st
penieHus GU3NIeCKuX 3HaAHHI;,

OPUEHTHPOBATbCA B PA3IMYHBIX  NOJAXOJAX  MPUHATHUS  pELIEHU
(MHIMBUOYaJbHOE, MPHUHATHE pEUICHWs B TpyNNe, MPUHATHE PELICHUM
rpynmoin);

CaMOCTOSITENIbHO COCTAaBJISITh aJNTOPUTM pelIeHHus (pu3nmveckon 3amadv WU
IUIaHA MCCIIEJOBAHUSA C Y4YETOM MMEIOLIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIpejIaraéMble BApUAHThI PELLICHU;

Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Npejiararh rjiaH €€ U3MEHEHHUS,
OOBSCHATh  MNPUYMHBI  JIOCTHXKEHUS  (HEJOCTHXKEHHs)  PE3yJbTaToOB
JEsITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh (B TOM YHCIIE€ B XOJI BBIIOJHEHMS
(pU3HUECKOr0 MCCIEAOBAHMS WUIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBILINXCS CUTYallUi, yCTAHOBJIEHHBIX OIMIMOOK, BOSHUKIINX TPYIHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh €0 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOopa WM JHUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MPU3HaBaTh CBOE MPABO Ha OLIMOKY MpU pElIeHUH (PU3MUECKUX 3a]ad WIH B
YTBEPKICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy obydeHuss B 7 KJjacce MpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

WCITOJIB30BaTh TOHATHS: (U3MYECKHUE M XUMUYECKUE SBIICHUS, HAOIIOACHHE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIWHUIBI (PU3NYSCKUX BEIWYUH, aTOM,
MOJIEKYyJla,  arperaTHble  COCTOSIHUSA  BemiecTBa  (TBEpAOE,  KHUJIKOE,
razoo0pa3Hoe), MEXaHWYECKOEe JIBIDKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPaBHOACUCTBYIOIIAs CHia, Jaedopmarus
(ynpyras, miacTudeckas), HEBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;

paznuyath siBiaeHUS (nudQys3us, TEmIoBOe MBWKCHHE 4YacTHI[ BEIICCTBA,
pPaBHOMEPHOE JBIDKEHUE, HEPaBHOMEPHOE JIBUKEHUE, UHEPITHS,
B3aMMOJICCTBUE TeEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpaIllcHUs, Tepeaada JaBJICHUS TBEPIBIMHU TEJIaMH, XKUIKOCTIMHU W Ta3aMH,
aTMoc(epHOe JaBlicHUE, TUTABaHUE TEJI, TPEBPAIICHIS MEXaHHUYESCKOW SHEPTHH )
M0 ONHCAHWI0 WX XapaKTepHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;



pacno3HaBaTh NPOSBICHUE HU3YUYECHHBIX (DU3UUYECKUX SIBIICHUN B OKPY’KAIOIIEM
MHUpE, B TOM 4YHCiie (HU3UIECKUEe SBIICHUS B MPHUPOE: MPUMEPHI BIKCHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOM W HEXKUBOW MPHUPOJE, NCUCTBUE CHUJIBI
TPEHUsI B MPUPOJEC U TEXHUKE, BIUSHUE aTMOCHEPHOrO JIaBJIICHUS HA >KUBOU
OpraHu3M, IUIaBaHWE PbIO, phIUArd B Telle 4YeOBEKa, MPHU 3TOM MEPEBOJUTH
MPAaKTUYECKYI0 3aJady B Y4eOHYI, BBIICISATh CYLIECTBEHHbBIE CBOWCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUIA;

OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN W (U3UYECKUE SIBJICHUS, HCTIOIB3YS
¢u3nueckue BeIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC TEJa, CHUJIa
TpeHus, JaBieHUE (TBEPAOrO Teia, XKUAKOCTH, ra3a), BHITAJKHUBAIOLIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, MJIEYO CUJIbl, MOMEHT CHJIbI, KO3()PUIIMEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHYECKAsi U MOTEHIMAIbHAs SHEPTHUS ),
Py ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUYECKHM CMBICH HCIOIb3YEMBIX
BEJIUYMH, MX OOO3HAUCHUS M €IUHULIBI (U3UYECKUX BEIMYMH, HAXOJUTh
dbopMyIibl, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMUMHAMH, CTPOUTh TpadUKH U3YUYEHHBIX 3aBUCUMOCTEH (HU3UUYECKHUX
BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBICHUS U MPOIIECChI, UCTOIb3Ys
MpaBUJia CJIOXKEHUs cuil (BI0JIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmesa, MpaBuiIo paBHOBECHUsl pbluara (OJI0Ka), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHCHHUSI MEXaHWYECKOW DHEPruM, MpU STOM J1aBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTU4ecKoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SBJICHHUS, MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallUd MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISIBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHYECKUX
miaroB ¢ Omopod Ha |-2 W3y4YEeHHBIX CBOWCTBA (U3MYECKHUX SBJICHHM,
du3HUeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacdy€THbIC 3a7a4d B 1—2 HeMCTBUS, UCMOJB3YSl 3aKOHBI U (DOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, TOJCTABIATh (DU3UYECKUE BEIUYUHBI B
dbopMynpl W TPOBOAUTH PACUEThl, HAXOJIUTh CIPABOYHBIC JaHHBIC,
HEe0oOXOAUMBbIE JJI PEIIeHUs 3a/ad, OLIEHUBATh PEATUCTUYHOCTH MOJyYEHHOU
(bu3UYECKON BEIMUUHBIL;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOITU (HU3NUECKUX
METOJIOB, B OITMCAHUU HCCIICIOBAHUS BBIACISTH IPOBEPSIEMOE MTPEANOIOKEHUE
(rumorte3y), pazauyaTh M UHTEPHPETUPOBATH TMOJYYEHHBIH pe3yJIbTar,
HAXOJIUTh OIMIUOKHU B XOJI€ OIBITA, JACJIaTh BHIBOBI 10 €r0 pe3yJbTaTam;
MPOBOJIUTH OMNBITHI MO HAOMIOJAECHUIO (PU3UUECKUX SBJICHUN WU (PU3MUIECKUX
CBOMCTB Tell: (OpMYyIUpPOBaTH MPOBEPSEMbIE MPEANONOKEHUsA, COOUpaTh



YCTaHOBKY W3 TPEUIOKEHHOIO O0OpYJIOBaHMs, 3alUChIBaTh XOJ OMNbITA U
(GopMyTupOBATH BHIBOJIBI;

BBIIIOJIHATH NPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEma,
CWJIBI U TEMIIEPATYPBI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB,
3alMChIBaTh IOKa3aHWs MpUOOpPOB ¢ y4€TOM 33JaHHON  aOCOJIIOTHOM
IIOIPEIHOCTH U3MEPEHUM;

MPOBOANTH HCCIENIOBAHUE 3aBUCUMOCTH OAHOM (DU3MUYECKON BEIMYUHBI OT
ApPYrod ¢ MCHOJIb30BAaHUEM MPSAMBIX HM3MEPEHUM (3aBUCHUMOCTU IYTH
PAaBHOMEPHO JBI)KYLIETOCS TeJla OT BPEMEHHU JBHM)KCHMS TENA, CHJIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KayecTBa OOpaOOTKM MOBEPXHOCTEM Tenl U
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHUJIbI
YOPYTOCTH OT YAJWHEHUS TMPYKHUHbI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPY’KEHHOM YaCTH Tela U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tela, OT TIJyOWHBI, Ha KOTOPYIO MOIPYKEHO TEJNO, YCIOBUH
IUIaBaHUS Te€J, YCIOBUM paBHOBeCUs pblyara M OJIOKOB), y4yacTBOBaTh B
IJIAHUPOBAHUM YYE€OHOTO HCCIEAOBaHMs, COOMpPATh YCTAHOBKY U BBINOJHATH
U3MEpPEHHUs], CJeays NPeasio)KEeHHOMY IUIaHy, (UKCUpPOBaTh pe3yiIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJE NPEIOKEHHBIX
TabJIUI ¥ TPaQUKOB, JEIaTh BHIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBAHMS;
MIPOBOJIUTH KOCBEHHbIE U3MEPEHHS (PUBNUECKUX BEJIMYUH (IUNIOTHOCTH BEIIECTBA
KUJAKOCTH M TBEPAOrO Tena, CHJIA TPEHHsI CKOJIbKEHHUs, JAaBICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHUJIA, JIEWCTBYIOIIAsA HA TMOTPYKEHHOE B KUIKOCTh TEIO,
KOA(QOUIIMEHT TMOJIE3HOTO  JEWCTBUA NPOCTBIX  MEXAaHU3MOB), CIEIys
OPEJIOKEHHON HWHCTPYKUMU: TIPU  BBIINOJHEHUH M3MEpPEHU coOupaTth
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISITH 3HAUYEHUE UCKOMOI BEJIMUUHBI;
coOJI0IaTh MpaBHJia TEXHUKU O€30MacHOCTH NpH padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIbBI TEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIOLINECs COCyAbl, OapoMmeTp, pblyar,
MOABMKHBIA U HEMOABWKHBINA 00K, HAKJIIOHHAS MJIOCKOCTH;

XapaKTEepU30BaTh MPUHIHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOIl HAa X ONMUCAHUS (B TOM YHCIIE: MOAIINITHUKY, YCTPOUCTBO
BOJIONPOBO/A, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOU
HACcoC, apeoOMETp), UCIOIb3ys 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBJICHUU U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIrO
MCIOJIb30BaHus (PU3MUECKUX 3HAaHUHN B MOBCEAHEBHOM XKU3HU JJIs1 00€CTIeUeHHUSI
0€30macHOCTH TIPH OOpaIEeHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXpaHEHUsl 370pPOBbS M COOJIIOJCHHUS HOPM SKOJOTMYECKOrO TMOBEACHHS B
OKPYKAIOIIEU CPELE;



OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(popMaiuu B IHTepHETE B COOTBETCTBUU
C 3a/IaHHBIM NTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIINXCS 3HAHUU U MYTEM
CpPaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIACIATh HWH(MOpMAIMioo, KOTopas
SBJISIETCS] IPOTUBOPEUMUBON UITM MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHIMIOJIHEHUH YYE€OHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO CONEp KaHMs, CIPABOYHBIC MaTepHajbl, PECypPCHI
cetru  MurepHer, Bnagerp npuéMaMu  KOHCIEKTUPOBAHUSA  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIC KpaTKHE IHCbMEHHBbIE W YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(POpMALIMKU (PU3UUECKOTO COJEPKaHUsI, B TOM YHCIIE
MyOJIMYHO JeNaTh KpaTKUE COOOIIEHUS O PEe3yJIbTaTax MPOEKTOB MIIH YIeOHBIX
WCCJICIOBAHNM, MPHU 3TOM TPAMOTHO MCIIOJb30BATh M3YYEHHBIN TMOHSITUWHBIN
anmapart Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

OpY  BBIIOJIHEHUH YYE€OHBIX TMPOEKTOB M HCCICAOBAHUM pacmpenessiTh
00S13aHHOCTH B TPYIINE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4yaMU, CJIEIUTh
3a BBIMIOJIHEHUEM IUIaHa JCHCTBUIM, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIa
B JICSTEIIBHOCTh TPYMIIbI, BBICTPANBATH KOMMYHHUKATHBHOE B3aUMOJECHCTBUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.

K xoniy obyuenust B 8 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHHUI:

HCMOJIb30BaTh MOHSTHS: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHUE
aTOMOB W MOJIEKYJI, arperatHbleé COCTOSHUSI BEIIECTBA, KPUCTALIUYECKHE U
aMopdHbBIe Tella, HACBIIMICHHBIM M HEHACHIIICHHBIA Map, BIAKHOCTh BO3/yXa,
TeMIiepaTtypa, BHYTPEHHSS SHEPTHUs, TEIUIOBOW JBUTATENb, 3JIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsjl, BJIEKTPUUYECKOE TOJIE, MPOBOJHUKUA WU JUAJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJCHUS (TEIUIOBOE pACIIMPEHHWE W CXKaTUe, TeIulonepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAYMBAHUE, KaNWJUIAPHBIE SBJICHUS, WCIAPEHHUE,
KOHJICHCAIWs, IUIABJIICHUE, KpUCTAIM3aIsg (OTBEpAEBaHUE), KHUIICHHE,
Temionepeaaya (TErIoNpOBOIHOCTb, KOHBEKIUS, W3IyUYCHHE), DJICKTPHU3aIMs
T€J, B3aUMOJICUCTBUE 3apsiOB, JIEUCTBUS DICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICICTBME MArHUTOB, JACHMCTBHE MAarHUTHOIO IIOJISI Ha
MPOBOAHUK C TOKOM, DJJEKTPOMArHUTHAs WHAYKIHUSA) 1O ONUCAHHUIO HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE
(bu3nUecKoe BICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3NUECKUX SBJICHUN B OKpY’Kalollem
MHpE, B TOM 4YmHCIe (U3HUICCKHE SBICHHS B TMPUPOAC: ITOBEPXHOCTHOE
HATSDKEHUE W KalWJUISIPHBIC SIBJICHUS B IPUPOJIC, KPUCTAIUIBI B MPHUPOJE,
uznydyeHue CollHIla, 3aMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHUE
pOChI, TyMmaHa, WHEs, CHera, »JJICKTPUYECKHE SBJICHUS B arMmocdepe,
ANEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TI0JIe 3eMJTH, IPEiQ MOITFOCOB,



pOJIb MAarHUTHOTO TOJIS JUISl JKU3HM Ha 3emile, MOJIIPHOE CHUSHME, MPU 3TOM
MEPEeBOUTh MPAKTHUECKYIO 3a/lady B y4eOHYIO, BBIIENATH CYIIECTBEHHbBIE
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

ONUCHIBATh HM3YyYEHHBbIE CBOWCTBA T€l M (PU3NYECKUE SIBICHMS, HCIIOJIb3Ys
(¢uznyeckue BEIWYMHBI (TEMIEpaTypa, BHYTPEHHSAS OJHEPIUs, KOJIUYECTBO
TEIJIOTHI, yJIeJbHasl TEIJIOEMKOCTh BEIECTBA, yJAENbHAs TEIUIOTa IUIABJICHMS,
yJAeNIbHAs TEIUIoTa MapooOpa3oBaHusd, yAelbHas TEIJIOTa CrOpaHHsl TOIUIMBA,
KO3 (UIIMEHT TOJIE3HOTO JICHCTBUS TEMJIOBOM MAIIWHBI, OTHOCHTEIbHAsS
BJIQKHOCTb BO31yXa, OJJIEKTPUYECKUI 3apsja, CHila TOKa, JJIEKTPUUYECKOE
HalpsOKEHUE, CONPOTHUBIIEHUWE IPOBOJHHMKA, YAEIbHOE  COINPOTUBIICHHUE
BEILIECTBA, pabdOTa M MOLIHOCTh 3JIEKTPUYECKOIO TOKA), NpPH OINHCAHHH
MpPaBUJIbHO TPAKTOBAaTh (DU3UYECKUH CMBICH HCIOJb3YEMbBIX BEJIUYMH,
0003HaUeHUd M €AMHULBI (U3MYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DPU3MUECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepHU30BaTh CBOMCTBA TeJl, PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys
OCHOBHBIE€  TOJIOKEHUSI  MOJIEKYJSIPHO-KUHETUYECKOH TEOPUM  CTPOCHHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIMH MOJeH (Ha KaUueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juis ydacTka nenu, 3akoH [[xoynsa—Jlenua,
3aKOH COXpPAaHEHHUs HHEPruu, MpPU 3TOM JAaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YUCJE U B KOHTEKCTE
CUTYaLHI IPaKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISITD
NPUYUHHOCIIEICTBEHHbIE CBS3H, CTPOUTHb OOBSICHEHHE U3 1—2 JIOrMYecKux
maroB ¢ oOmnopoid Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PUBMYECKUX SIBJICHHI,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacy€THbIE 3a1a4d B 2—3 NEHCTBUS, UCHOJB3YS 3aKOHBI U (HOpPMYIIbI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJladyd
3alMCBIBaTh KPAaTKOE YCJIOBHE, BBISBIIATH HEAOCTATOK JAHHBIX JUISI PEILICHHUS
3a/layd, BBIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAUMBIE Mg €€ pEelICHHS,
OPOBOJUTH pacy€Thl W CpPaBHUBATH IIOJYYEHHOE 3HayeHUEe (PU3NUECKOn
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (HU3HUECKUX
METOJIOB, HCHOJb3ys OINKHCAHHE WCCIEAOBAHMS, BBIACIATh IPOBEPIEMOE
OPEAnojoKEeHWe,  OLIEHMBATh  NPABWIBHOCTh  MOpSAKA  MPOBEICHUSA
UCCJIeIOBAHMUS, JI€JIaTh BBIBOIbI;

MPOBOJIUTH OIMBITHI 10 HAOIIOACHUIO (PU3NUYECKHUX SIBICHUN WM (HU3HUECKUX
CBOMCTB TeJ (KaNWUISPHBIE SIBJIEHUS, 3aBUCHMOCTb JTABJICHUS BO3AyXa OT €ro
o0bEMa, TeMmmeparypbl, CKOPOCTH MpOllecca OCTHIBAHUS W HarpeBaHus NpU
U3ITyYEHUH OT LIBETa M3ydarollei (morionaronieil) NoBEpXHOCTH, CKOPOCTh
UCIIapEHUsl BOJABI OT TEMIIEpaTyphbl JKUJAKOCTU U IUIOMIAAA €€ MOBEPXHOCTH,



ANEKTpU3alusg  Tel W B3aUMOJEWUCTBHE  DJJEKTPUUYECKUX  3apsoB,
B3aMMO/JICHCTBUE MOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allsi MarHUTHBIX TOJIEH
MOCTOSIHHBIX MarHWTOB, JIEUCTBUS MAarHUTHOTO IMOJS Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENSI TOCTOSHHOIO TOKA):
bopMynHpoBaTh MPOBEPSIEMbIE MPEAMNOIOKEHUs, COOMpPAaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PY/IOBaHUS, OMKCHIBATH XOJ OMbITa U (POPMYIHPOBATH
BBIBOJIBL

BBINIOJIHATh MPSIMBIE U3MEPEHUS TEMIEpaTypbl, OTHOCUTEIHLHOM BIIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSKEHUSI C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3UYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3BMEPEHUN C YUETOM
3aJIaHHON a0COJIIOTHOM TOTPENTHOCTH;

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (M3UYECKOW BEIUYUHBI OT
JPYTOi C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTh CONPOTUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IJIOMIAAW IMONEPEYHOTO CEUYEHHS U YIAEIbHOIO
CONPOTHUBJIEHUSI BEIIECTBA MPOBOJHUKA, CHJIbI TOKAa, HAYIIETO 4Yepe3
MIPOBOJTHUK, oT HaIpsHKCHUS Ha MIPOBOJHUKE, UCCJIEI0BAHNE
MOCJIEIOBATEILHOTO M MHapajUIeIbHOTO  COEJUHEHUH  IPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U BBITIOIHATH U3MEPEHUS,
cienysi TPEMJIOKEHHOMY TIUIaHy, (UKCHPOBATh pPE3YNbTAaThl MOJIYYCHHOU
3aBUCHUMOCTH B BHJI€ TaOJMI] U TpauKOB, AeiaTh BBIBOJABI MO pPe3yibTaTaM
HCCJIEI0BAHMS;

MPOBOAUThL KOCBEHHBbIE U3MEpeHus (uanueckux BeduuuH (yAenbHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHUKA, padOTa U MOITHOCTH
AIEKTPUYECKOTO TOKQ): IJIAHUPOBATh U3MEPEHU, coOupaTh
AKCIEPUMEHTAIIbHYI0 YCTaHOBKY, CJIeys MPEIJIOKEHHON WHCTPYKIUU, U
BBIYUCIISATh 3HAYEHUE BEJIMUMHBI,

coO0/IaTh TMpaBHWJia TEXHUKH OE30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000opyIOBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C OMOpON Ha WX OMHUCaHUsA (B TOM 4YHCIE: CUCTEMa OTOILJICHUS
JIOMOB, THUTPOMETp, IapoBas TypOWHA, aMmmIepMeTp, BOJIBTMETP, CUYETUHK
ANEKTPUYECKON DHEPTUH, DIECKTPOOCBETUTEIBLHBIE MPUOOPHI, HarpeBaTeIbHbBIE
AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, AJIEKTPOABUTATEIh MOCTOSTHHOTO TOKA), WCIOJIL3Ys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBJIEHUA U  HeoOxoaumble  (usmyeckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA M U3MEPUTEIHHBIC TPUOOPHI
M0 CXeMaM M CXEMaTUYHbIM PHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHHs, AJIEKTPOCKOIL,
peocTaT), COCTaBJISITh CXEMbl JICKTPUUYECKUX IENel C MOCae0BaTEeIbHBIM U



napajuleJbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl YCJIOBHbIE O0OO3HAYEHUS
AIIEMEHTOB 3JIEKTPUYECKHX IIeTIeH;

NPUBOIUTH MPUMEPHI (HaXOIuTh MH(GOPMAIMIO O MPUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B NOBCEHEBHOM KM3HU AJIs1 00€CIICUEHHUS]
0€30MacHOCTH IIpU OOpalllEeHUU ¢ IpUOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUs 370POBbsl U COOJIOJIEHUS HOPM D3KOJIOTHUYECKOTO TOBEICHUS B
OKPYXarUIEH CpeIe;

OCYIIECTBIISITh MOUCK HHPOpMAIMK Pundeckoro coaepxanus B MHTepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUH M MyTEM CpPAaBHEHUS JOINOJHUTEIbHBIX
MCTOYHUKOB BBLAEIATh HH(POPMALINIO, KOTOpasl SABJIAETCS POTUBOPEUNBOM WU
MOET OBbITh HETOCTOBEPHOM;

WCIIONIb30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PHU3NYECKOro COAECpP)KaHUs, CIPAaBOUYHBIE MaTepuaibl, PECYpChl
cetu  VHTepHeTr, BiaAeTb NpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeodpazoBaHusl UHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 0000111as
WH(POPMAIIMIO U3 HECKOIBKUX HMCTOYHUKOB (DPU3UYECKOTO COACPKAHHS, B TOM
yycie  NyOJUYHO  MPEACTaBIATh  pe3yJabTaThl  MPOEKTHOW  WIIHU
UCCIIEIOBATENIbCKON  N1€ATENbHOCTH, MPU 3TOM TIPAaMOTHO HCIIOJIb30BATh
M3YYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKu, COMPOBOKAATH BHICTYIIJICHHUE
MPE3CHTAIUEN;

MIPH BBITTOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEAOBaHNUN (DU3MUECKHUX MPOIIECCOB
pacnpeneniaTb 005 3aHHOCTH B TPYIIE B COOTBETCTBHUHM C IOCTaBJICHHBIMHU
3aJladyaMHM, CJIEeIUTh 3a BHIIIOJHEHUEM IlIaHa JEUCTBUN U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIaJA B JCSATEIBHOCTh TPYIIIHI,
BBICTpAaWBaTh KOMMYHUKATHBHOE B3aWMOJCWUCTBHUE, TPOSBISISI TOTOBHOCTH
paspeniaTh KOHGIUKTHI.

K xoniy oOydyenuss B 9 kJjacce npeamMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

WCIIOJIBb30BaTh MOHATHA: CUCTEMA OTCUETA, MAaTEpHUANIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro  ABWXKeHus, gedopmauus (ymnpyras,
IJIACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M
NEeperpy3Kkd, LEHTP TsHKECTH, aOCONIOTHO TBEPAOE TeENo, LEHTP TKECTH
TBEPAOTO TeEja, paBHOBECHME, MEXaHUYECKHE KOJeOaHUs M BOJHBI, 3BYK,
uH(ppa3ByK U YIbTPa3ByK,  DJIEKTPOMATHUTHBIE  BOJHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb, CHEKTPHI
UCIyCKaHWsl M TMOIJIOIIeHus, anb(a, OeTa- ¥ ramma-u3iaydeHHs, HU30TOIIb,
AIEpHAs DHEPTETHKA;

paznuyaTh SBJIIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPAMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JIBUJKEHHE, CBOOOHOE MaJIEHNE
T€J, PABHOMEPHOE JBIIKEHHE II0 OKDPYXXHOCTH, B3aMMOJEUCTBUE TE,



pCaKTUBHOE JBMJKCHHME, KojeOaTeabHOE JBIDKEHHE  (3aTyxalolmue U
BBIHYKJICHHBIE KOJICOaHUs ), pe30HAHC, BOJTHOBOE JBHKCHHE, OTPAXKCHHE 3BYKa,
MPSIMOJIMHEHHOE paclpOCTpaHeHUE, OTPAKCHHUE W IIPEJIOMIICHUE CBETA, ITOJTHOS
BHYTPEHHEC OTPAKECHUEC CBETa, pa3IoKEHHE OCJIOro CBeTa B CIEKTP H
CIIO)KCHHME  CICKTPaJbHBIX  IIBETOB, JHUCICPCHUS  CBETa, CCTCCTBCHHAs
pPaJIMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa HW3IIyYCHHUS) I10
OIMCaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIOLTUX
TaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE M3YyYCHHBIX (DU3HUECKHUX SBICHUN B OKPYIKAIOIIEM
mupe (B TOM 4Yuclie (pU3UYECKHE SBICHHUS B MPHPOJE: HPUIMBLI U OTJIMBBI,
nBwkeHne ITutaHeT COJIHEYHOW CHCTEMBI, PCaKTUBHOE JBHIKCHHE IKHBBIX
OpPTraHHU3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3eMJICTPSCECHUE, CCHCMUYCCKUE
BOJIHBI, I[yHaMH, 05XO, I[BETa TCJ, ONTHYCCKHC SBJICHUSI B IPUPOJE,
OMOJIOTHYECKOE JCHCTBUE BHJIUMOIO, YJIBTPAa(QHOICTOBOTO M PEHTTCHOBCKOIO
U3JIyYCHHUH, ©CTECTBCHHBIH pPaJWOAaKTHBHBIM (POH, KOCMHUYCCKHE JIyYH,
paJIMOaKTUBHOE U3IyUYCHHUE IPUPOTHBIX MUHEPAJIOB, ICHCTBHE PaJHOAKTHBHBIX
U3JIydYEeHUH Ha OpraHW3M YeJIOBEKa), MPU STOM IEPEBOJNUTH IMPAKTHYCCKYIO
3aJlayy B y4eOHYIO, BBIACIATh CYIICCTBEHHBIC CBOHCTBA (IIPU3HAKH)
(U3HYECKUX SBIICHMIA,

OIMCHIBATh HW3YyYCHHBIC CBOWCTBA Ted M (DU3MUYCCKUE SBICHHUS, HCIIOIB3YS
¢u3nyecKkue BEIWYMHBI (CPEIHSS W MIHOBCHHAs CKOPOCTh Tejda IIpH
HEPAaBHOMEPHOM JIBM)KCHHH, YCKOPCHHE, IIEpPEeMEIICHUE, IyTh, YyIJoBas
CKOpPOCTh, CHJIa TpPEHHS, CHWJIa VIOPYIOCTH, CHJA TSDKECTH, YCKOpPEHHE
CBOOOJIHOTO IMaJICHHS, BEC TeJIa, UMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHHYEeCKas
paboTa W MOIIHOCTh, IOTCHIMAJIbHAS JSHEPIUs Telia, IOJHATOTO HaJ
MOBEPXHOCTHIO  3€MJIM, IOTCHIIMAJIbHAS DHEPrUS  CKATOH  IPYXKHHBI,
KHHETHYECKasl SHEPIus, MOJHAs MEXaHWYeCKas JHEPrus, MEepHOJl W YacToTa
KOJIcOaHMM, JIJTHHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
IOKa3aTellb NPEIOMJICHUS CpEIbl), NMPHU ONHMCAHWM IPaBUILHO TPAKTOBATH
(U3MYCCKUH CMBICT KCIONB3YeMbIX BEIWYMH, OOO3HAYCHHUS M CIUHHUIIBI
(GU3NYCCKUX  BEIWYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JIAHHYIO
(U3NYIECKYIO BEIMUMHY C IPYTUMU BEJIMYNHAMU, CTPOUTH TPaPUKN N3YICHHBIX
3aBUCUMOCTEH (PU3HUCCKHUX BEIINYHUH;

XapaKTepU30BaTh CBOMCTBA T, (U3HUCCKUE SIBJICHUS U MPOLIECCHI, UCIIOIb3YSI
3aKOH COXPAaHEHHs DJHEPIMHM, 3aKOH BCEMHPHOTO TATOTCHHUS, MPUHIIUI
CYNEPIO3UIIMK CHJI, IPUHIIUIT OTHOCUTEIBHOCTH [ anmies, 3akoHbl HbloTOHAa,
3aKOH COXpaHCHHSI HMMITYJIbCa, 3aKOHBI OTPAKCHHUS W TPEIIOMJICHHS CBETA,
3aKOHBI COXPAaHEHHUS 3aps0BOI0 M MAacCOBOI'O YMCEI IPH SIAEPHBIX PEaKIIMIX,
OpU 3TOM JIaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKMCHIBATh €ro
MaTeMaTHYECKOE BhIPAKCHHUE;



OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallii TMPAKTHKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIATh MPUYUHHO-
CIICICTBCHHBIC CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢
ornopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (PU3NUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3a1ayd (ONMHUpAroIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHI),
WCIIONIB3Ysl 3aKOHBI W (DOPMYIIBI, CBS3BIBAIONINE (HU3MYECCKUE BEITUYMHBI HA
OCHOBE aHaJM3a YCJIOBHS 3aJa4d 3allCHIBaTh KPATKOE YCJIOBHE, BBHISBISATH
HEJOCTAIOIINE WM W30BITOUHBIE JaHHBIC, BBHIOUPATh 3aKOHBI U (OPMYJIBI,
HEOOXONUMbIE Ui pEIIeHHWs, MPOBOJUTH pacyéThl MW  OLIEHUBATH
PEATUCTUYHOCTD TTOJIyICHHOTO 3HAYCHHS (PU3HUECKON BETMYUHBI,
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOITH (HU3UICCKUX
METOJIOB, HCHOJB3ys OIKMCAHHE WCCIEAOBAHMS, BBIICIATh IPOBEPIEMOE
NPEANoiIOXKEHWEe,  OLICHMBaTh  NPABWIBHOCTH  MOpSAKA  MPOBEICHUSA
UCCJIeIOBAHUS, JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YNbTATHl HAOIIOICHUN
Y OTIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3NUYECKHUX SIBICHUN WIH (HU3HMICCKUX
CBOMCTB Tell (M3ydyeHHE BTOpPOro 3akoHa HpIOTOHA, 3akOoHAa COXpaHEHUs
SHEPTUHU, 3aBUCUMOCTH NEPHOJia KOJICOAHUM MPY>KMHHOTO MasTHUKA OT MacChl
rpy3a W JKECTKOCTH TPYXKHHB W HE3aBUCHMOCTh OT AaMIUIATYABI MaJIbIX
KojeOaHui, TMPSAMONMHEHHOE PACIpOCTpaHEHUE CBETa, paslioKeHHEe Oenoro
CBETa B CIEKTp, M3YUYCHUE CBOWCTB HM300paXe€HUS B IUIOCKOM 3epKajie W
CBOMCTB HM300paXECHHS TpeaMeTa B CcOOHparoIledl JrMH3e, HaOII0eHNe
CIUIOLIHBIX W JMHEHYATHIX CHEKTPOB M3IYUYEHUsS): CAMOCTOSITEIIbHO COOMpAaTh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHUS, ONMHCHIBATH XOJ OTBITA H
€r0 Pe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBI;

POBOJUTH TPU HEOOXOAUMOCTH CEPUI0 TPSMBIX H3MEPEHUH, Ompenenss
CpenHee 3HauYeHHME u3MepsieMol  BenmuuuHbl  ((POKyCHOE  paccTosiHue
coOuparomieid  JWH3bI), O0OOCHOBBIBATH  BBIOOp  crmocoba  M3MEpeHus
(M3MepUTENBHHOTO TTPUOOpPA);

POBOJIUTh  HWCCJICJAOBAHWE  3aBUCUMOCTEH  (DU3WMYECKUX  BEIMYUH  C
HCIIOJIb30BAaHUEM TMIPSMBIX HM3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMEHU TIPH
PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HadalbHON CKOPOCTH, MEeproaa KojeOaHUi
MaTEMaTHYECKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTja OTPaKECHUS
CBETa OT yIJIa MaJIeHUs U yTiia IPEJIOMJICHUS OT yTIila MajcHus): TUTAHUPOBATh
UCCIICJIOBAaHUE, CaMOCTOATEIBHO  COOMpaTh  yCTaHOBKY, (DUKCHUpPOBATh
PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIEC TAOJIUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMS;

IIPOBOJIUTH KOCBEHHBIC U3MEPECHUS (DU3UICCKUX BEIMYUH (CPEAHSS CKOPOCTh U
YCKOPEHHE Tejla TMPU PaBHOYCKOPEHHOM JBW)KCHHH, YCKOPEHHE CBOOOIHOTO
MajeHusi, >KECTKOCTh TPYXKHUHBL, KOIPPUIIMEHT TPEHUS CKOJIBKCHHS,



MexaHudeckas paboTa W MOIIHOCTb, YacTOoTa M TMepuoj KoseOaHuii
MaTEMaTHYECKOr0 U MPYKMHHOTO MasTHUKOB, ONTUYECKasl CUJIa COOMparoLIeit
JUH3bI, PAAUOAaKTUBHBIA  (DOH): IUTAHUPOBATH HM3MEPEHUs, COOHpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY W  BBINOJHATH  W3MEPEHHMs,  CIeAys
NPENJIOKEHHOW  WMHCTPYKIUMH,  BBIYKMCIATH  3HAYCHUE  BEJIMYHMHBI U
AHAJIM3UPOBATh IMOJYYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOW MOTPEUIHOCTH
U3MEPEHN;

coOMIoaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe C 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh ~ OCHOBHBIE TNPHU3HAKU  M3YYCHHBIX  (DU3MYECKUX  MOJEINIECH:
MarepuaibHas TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOUEUHBI UCTOYHUK CBETA,
Jy4, TOHKAs JIMH3a, [UIaHETapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEIb ATOMHOTO
aJpa;

XapaKTepU30BaTh MPHUHLIUIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOl HAa MX ONUCaHUs (B TOM YHCIIE: CHHIOMETP, JAaTUUKH
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHUs, PAKETa, 3XOJOT, OYKH, IEPHUCKOI,
¢doToamnmapaT, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), ucnonp3ys 3HaHMS O CBOMCTBaX (PU3MUECKUX SBICHUH U
HEoO0XOoA1MbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTENIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB IPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 337a4, ONTUYECKUE CXEMBbI JJI1 MOCTPOECHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

OPUBOJAUTH HPUMEPHI (HAXOIUTh MHGOPMALMIO O MPHUMEpPax) MPaKTUYECKOTOo
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU sl 00ecrieueHus
0e30MacHOCTH MPHU OOpaIlEHUH C MPUOOpPaMU U TEXHUYECKUMHU yCTPONCTBAMM,
COXPAHEHHUSI 370POBbsi U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEIEHUS B
OKPYKAIOIIEH CPELE;

OCYILIECTBIIATh MOUCK MHPOpMaIMK Quandeckoro coaepxanus B MHtepHere,
CaMOCTOSATENIbHO ~ (OpMyJIHpysl  MOUCKOBBIA  3alpoc, HAXOAUTh MYTHU
omnpeneneHusi JIOCTOBEPHOCTH TMOJIyYeHHOW HWH(OpMauuM Ha  OCHOBE
MMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh TMPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHuil HAyYHO-MOMYJISIPHYIO
IUTEPATYpy (U3MUECKOTO COJIepKaHUs, CIPaBOYHbIE MaTepuasbl, PECypPCh
cetu  UWHrepHer, BiajeTb OpuUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHpOpPMaLlMM M3 HECKOJbKMX HCTOYHMKOB (PU3MYECKOrO COJEpKaHus,
nyOJUYHO TMPEACTABIATh PE3YyIbTaThl MPOEKTHOM WM UCCIEI0BATEIbCKON
NESATEIbHOCTH, TIPU 3TOM T'PAMOTHO HCIOJIb30BaTh W3YYECHHBIM NOHATUWHBIN



anmapaT HM3y4aeMoro pasjena (QU3MKM M CONPOBOXKIATh BBICTYIJICHHUE
npe3eHTalnen ¢ y4€TOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [{OK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.eds00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2. A 2
3 FPCraTHRIC COCTOAHMA BeICCTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 Wuepmwmsi, Macca, MIOTHOCTH 4 1 bubnnorexa [IOK

https://m.edso0.ru/7f416194



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

bubnunoreka LIOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro mo pazueny 21
Pa3nea 4. laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBierine xuakocth > https://m.edso00.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe fapieHHe 6 https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrus
bubmmoteka IIOK
| P 1
> 300Ta 1 MOIIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka IIOK
5.2 Hpoctbie MexamH3MEl S . https://m.eds00.ru/7f416194
bubmmoteka IIOK
>3 Mexantiieckas oHepris 4 . https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoabubie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5


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

9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMAarHUTHOE MOJE U 5 9 bubnuoteka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4. CBeToBbIe ABJICHUS
bu6mmoreka [IOK
4.1 2
3aKOHbI pACIIpOCTpaHeHHs cheTa 6 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 6 3 bubnnorexa [JOK



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

https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

4.3 Paznoxenue 6e5oro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pazgea S. KBaHnToBbI€ sIBJICHUS
bu6mmoreka [IOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3neu 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®du3uka — Hayka o npupoje. SABieHus
npupoibl. DU3nvecKue BIeHUs

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAIHUTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIePATypbl IPU MOMOIIIH KUJIKOCTHOTO
TepMOMETpPA U JTATYMKA TeMIiepaTypbl"”
Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHay4HBIN METO/ MO3HAHUS.
Onucanue PU3NUECKUX SBICHUMN C
IIOMOIIBIO MOJIEIIEN

Ypok-uccnenosanue "lIposepka
TUIOTE3bI: NAJBbHOCTD NOJIETA IIAapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM O0JIbITe BhICOTA MycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTul BCIICCTBA

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



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

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELLIECTBA
B3anMocBs3b MeX 1y CBOMCTBaAaMH BEIIECTB
B Pa3HBIX arperaTHbIX COCTOSHUAX U UX
11 ATOMHOMOJIEKYJISIPHBIM CTPOECHUEM bubmorexa LHOK
yip p C https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI
12 MexaHnueckoe ABHKeHHUE. PaBHOMEpHOE U bubmuorexa [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Ckopoctb. EquHuIer ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacyer myti 1 BpeMeHU ABMKECHUS Bubmorexa ITOK
vt P https://m.edsoo.ru/ff0a0ae4
WNHueprius. 3akoH HHEPITUH.
15 BBaIfMOHeﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
IInotHOCTH BemecTBa. PacueT Maccel u bu6mmoreka [IOK
16
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenne 3agay mo Teme "I110THOCTD bu6nmoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3anMoieiicTBus Ten. Cuia ympyrocTH.
3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTsoKeHHs (1edopMariim)

MIPY’KHAHBI OT NPUJIOKEHHON CHUIIBD)



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

21

SIBnenue Tarorenns. Cuiia TSHKECTH

CBs3b MEXKY CUJION TSYKECTH U MacCOM

22 a. Bec tena. Pemenue 3aiay no teme bubmmorexa LIOK
. tena. Pemenu 9 [10 TEM
e . A https://m.edsoo.ru/ff0al778
"Cuna tsoxkectu"
Cuna TsKeCTH Ha IpYTruXx IUIaHeTax. bubnnoreka [HOK
23
DU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 N3mepenue cun. Jlunamomer
P A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CUJI, HallpaBJICHHBIX 110 bubnnorexa [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
7 Pewenne 3amad o reme
"PaBHoneiicTByromas cr"
TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
28
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «M3yuenue
29 3aBUCHUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT bubnmnoreka [JOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TTOBEPXHOCTEM»
30 Pemenue 3a1au Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIbI
Pemenue 3amau mo remam: «Bec Tenay,
31 I'padmueckoe n3o00paskeHUE CHIDY bubmorexa HOK
« uq
P vp ’ https://m.edsoo.ru/ff0alde0
«Cuibl», «PaBHOJIEHUCTBYIOIIAS] CHIT»
KonTponbhas pabota no remam:
39 «MexaHnueckoe aBKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CUIbDy
33 Jasnenue. CriocoObl yMEHbIIICHUS U bubnuorexa [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIIMYCHUSA NABJICHUA

https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTD JaBJICHUS bubmuorexa [JOK
raza ot 00bémMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPABIMU TEIIAMH, bubmuoreka [JOK
SJKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnmoreka [JOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUIKOCTH U rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bubnmnoreka [JOK
38 Coobmaiompecs cocynkt https://m.edsogru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipudannbl
41 CYIIECTBOBAHHMSI BO3AYIIHON 000I0UKH bubnuoteka [JOK
3emin. 3aBUCUMOCTh aTMOC(epHOTo https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATmMochepHoe 1aBieHue ngg;lr?:;iggﬁf 0a2b5a
43 W3mepenue atMochepHOro JaBiaeHus. bubnnorexka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmuorexa [JOK
BBICOTBI HaJl yDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
JTABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme "AtmochepHoe
nasieHue"
47 JleiicTBrE KUIKOCTH U Ta3a Ha bubnmuotexa [JOK
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MOTPYKEHHOE B HUX TEJI0. ApXHUME0Ba

https://m.edsoo.ru/ff0a3276

cuiia
Jlaboparopuas pabota «OnpeneneHue
48 BblTaJFI)KHBI;IOLL[:ﬁ CHIIBI, ):[61711)CTBy10Luel71 Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «ccienoBanue 3aBUCMMOCTH Beca TeJia B bubmuorexa [JOK
BOJIC OT 00bEMA MOTPYKEHHOU B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bubmuorexa [JOK
>0 llnaparie Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabota "KonctpyupoBanue
o1 apeoMeTpa WIK KOHCTPYHUPOBAHUE JIOAKHU U
onpeiereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>3 Mexarmteckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
>4 MomroCTs. EAuHHIE MOEOCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMOM P NOIbEME O JiecTHULIE"
56 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CHWJI Ha pbIYare
Kontponbras padota mo teme «/laBnenue
S7 TBEPABIX TN, )KUAKOCTEN U ra3oBy» /
Bcepoccuiickas mpoBepouHas pabota
58 PezepaHblil ypok. Pabora ¢ TekcTamu 1o bubnuorexa [IOK

Teme «/laBineHue TBEPABIX TeN, XKUAKOCTEN

https://m.edsoo.ru/ff0a4ffe
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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u razoBy / Beepoccuiickas mpoBepoyHast
paborta

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
59 Jlaboparopnas padota «Vccienoanue
YCIIOBHIA PABHOBECHS PhIUara

60 Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pblUara

Koaddumnuent nonesnoro necTpust

61 MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/{ HakKJIOHHOM MIOCKOCTH»

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

Pemenue 3ama4d no treme "Pabora,

62
mMomtHocth, KIT/1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63 MexaHnuueckas OHCPI'H. Kunernueckas n

IMOTCHIHAJIbHAs SHCPIrusa

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHU

64

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

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

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepruMeHTalIbHOE OIpeIeTIeHHE

65 H3MEHEHMS KHHETHYECKON U
MOTEHIIUAIBLHON YHEPTHH MPU CKaThIBAHUU
TeJa M0 HaKJIOHHOM IJIOCKOCTH"

66 KonTponbnas pabora no teme «Pabora u

MOIIHOCTb. DHEPTHUS»

67 PezepHblil ypok. Pabora ¢ TekcTamu 1o

TeMe "MexaHudeckoe nBmxeHue"

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o

68
teme "Pabota. MomuocTs. DHeprus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

OBILIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12
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8 KIIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoubusie IIpakruyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHHIM BeleCTBa Ha 1
OCHOBE I0JIOKEHHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
bu6nmoreka [JOK
5 Kpucrannuyeckue nu amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBs3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI]
9 Buyrpennss sueprus. CriocoObl 1 bubnnorexka [HOK
W3MEHEHUSI BHYTPEHHEN SHEPTUHN https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buap! Tenonepenaun 1
A el https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepennus "[IpakTuueckoe 1 1 bubnuorexa [IOK

HUCIIOJIB30BAaHUE TEILIOBBLIX CBOICTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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BEIIIECTB U MAaTEPHUAJIOB B IEIISAX
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajaHca. bubnnoreka [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HHOCI))6M6H8. npu CMIG[IJ_II/IBaHI/II/I bubmmorexa [JOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOIBI
Pacuer konndecTBa TEIIOTHI,
15 HE00XO0UMOTr0 JIsl HArpeBaHUs TeNla U
BBIJIETISIEMOTO UM IIPU OXJIAXKICHUU
16 JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
yAEJIBbHOU TEIJIOEMKOCTH BeriecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHast TEeII0Ta bubnnorexa [HOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[ImaBneHnne n oTBEpAEBaHNE
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TeIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
yIEIbHON TEIJIOTHI TUTaBJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnnorexka [JOK
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO AaBICHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas ) BuGmrorexa 1OK
22 pabora "OnpenencHre OTHOCUTEIHHON

BIIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
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Pemenne 3ama4d Ha ONpCACIICHUC

23
BJIQXKHOCTH BO3/1yXa
[TpuHIMIBEI PaOOTHI TETJIOBBIX IBUTATEICH.
24 [TapoBas Typ6una. /[Burarenn
BHYTPEHHETO CTOPaHUS
o5 KIIJI rennoBoro asuraress. TenaoBeie bubmuorexa [JOK
JIBUTATENH U 3aLIATA OKPYXKAOLIEH CPEIbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHMsI U IPEBPAIICHHUS
SHEPTUU B TEIUIOBBIX MPOIleccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
27 teme "TeruoBbie siBnenus. 3menenue bubmorexa LHOK
. . https://m.edso0.ru/ff0ag3f2
arperaTHhIX COCTOSTHUH BEIEeCTBA
KoHnTtposbHas padora mo teme "TermoBbie
28 sBJIeHHs. VI3MeHeHne arperaTHbIx bubmmorexa [JOK
" " P https://m.edsoo.ru/ff0a86ae
COCTOSTHUH BEIIeCTBa
29 Onexrpu3zanus Ten. JBa poga
AIEKTPUUYECKUX 3apsI0B
30 VYpok-uccnenoBanue "IneKTpU3aIus T
WHAYKIHEW U TIPU COMPUKOCHOBEHUH"
B3anmoneiicTBre 3apsoKeHHBIX TeIl. 3aKOH bubnmnorexa [JOK
31
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampsskeHHOCTh
32 3NeKTpuueckoro noisd. Ilpuanun bubmmorexa [IOK
p P . https://m.edsoo.ru/ff0a8a0a
CYTMEPIO3UIINH YICKTPUUECKUX TOTEH
33 Hocwurenu anekTpudeckux 3apsaoB.
DnemeHTapHbIi 3apsaa. CTpoeHre aToma
34 [TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK
COXpPAaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha npUMEHEHUE CBOMCTB bubnmnoreka [JOK

SJICKTPUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
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DNEKTPUYECKUN TOK, YCIIOBUS €T0

bubmuorexa [JOK

36 CyWeCTBOBaHHA. VICTOHMKA https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUS STIEKTPUUECKOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 3JICKTPUYECKOTO OISl HA POBOJHUKHU U 1
JIADTIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaJLJIaX, bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKas LUenb U e€ COCTaBHbIE
4acTH
41 Cuna toka. JlabopaTopHas pabora 05 bubnuorexa [JOK
"N3mepeHue u peryampoBaHue CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DIeKTpUuUuecKoe HarpskeHue. BonbTmeTp.
42 JlaboparopHas padota "M3mepenue u 0.5 bubmmorexa [JOK
h https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HaPsHKEHUS
43 ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnunorexa [JOK
CONPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
m 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuoteka [JOK
MIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUSI. bubnuorexa [JOK
3akon OMa aJig y4acTka 1enu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopnast paborta "HccnenoBanue
46 3aBUCUMOCTH CHUJIBI TOKA, HAYIIETO Yepes3 1 bubnmoreka [JOK
pEe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MapaJUIETbHOE
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COCAUHCHU A ITPOBOAHUKOB

JlaGopaTtopHnas padora "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSKEHUHN IIPU

bu6mmoreka [IOK

48
IIOCJIEIOBATEIIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopaTtopHnas padora "IIpoBepka
49 i aBlfna IJ)ISI CI/IIJ)IBI TOKa HpH ’ bubmmorexa [TOK
P 8 P " https://m.edsoo.ru/ff0aadle
napajuieJIbHOM COCIMHEHUU PE3UCTOPOB
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA
50 Oma 114 pa3IM4HOro COSMHEHUS bubmorexa LHOK
P A https://m.edsoo.ru/ff0aaf8a
MIPOBOJHHUKOB
51 PabGoTa 1 MOIIHOCTE ANMEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabora "Onpeznenenue
52 a60TpI)1 I/II;/IOHIIE)OCTI/I JJIeK pHHeCKoro bubmmorexa [JOK
P " R https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKHe e U MoTpeOuTenn
53 AIEKTPUUYECKON SHEPTUU B OBIT bubmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTossHHBIE MATHUTHI, UX
B3aMMOJICICTBHE
VYpok-uccnenosanue "M3ydenue nonen bubnuoteka [JOK
55 "
MOCTOSTHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe none. MaruutHoe nose 3eMin bubnmnoreka [JOK
U €ro 3HaUeHUe JUII )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
57 TeMe "DIEeKTPUIECKHE 3aps/bl. bubnnorexka [JOK
3apspKeHHbIE Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTOsIHHBIM 27€KTpUUECKUI TOK"
58 KonTtponbHas pabora o Teme bubnuorexa [IOK
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https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
Tena U UX B3auMozaencTBus. [locTosHHBIN
aeKkTpudeckuii ToK" / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/ff0abea8

59

PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
teme "IIoCTOSHHBIN dNeKTpUYecKuii TOK" /
Bcepoccuiickas mpoBepouHas pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

61

62

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUYECKOr0 TOKa MarnurHoe nosue
KaTylIKHu ¢ TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texauke. Jlaboparopuas pabota
"N3yuenue neiCTBUS MATHUTHOTO TIOJISI HA
IIPOBOJHMK C TOKOM"

DNEeKTPOABUTATEh OCTOSIHHOTO TOKA.
Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUYECKUX YCTPOUCTBAX U HA
Tpancnopre. Jlabopatopnas pabora
"KoHcTpynpoBaHue 1 u3syueHue padboTsl
aNeKTpoBuUraress'

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86c

63

64

65

Omneiter @apanes. 3akoH
AJIEKTPOMATrHUTHOM UHAYKIMU. [IpaBuio
Jlenna

OnextporeHepatop. CrocoObl MoITydeHHs
AIIEKTPUUYECKON IHEPTUU. DICKTPOCTAHIUH
Ha BO30OHOBJIIEMBIX HCTOUYHHKAX YHEPTUU
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DJIEeKTPUUECKUE U MAarHUTHBIE
AByeHus"

66

KonTponbhas pabota no teme

bu6mmoreka [IOK



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

bu6mmoreka [IOK

67 teMme "TemnoBrle siBaeHUSA" 1 https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
TeMe "MaraurtHeie sBiaeHus"
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO CcO 0] 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcueta. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 buGnuorexa [IOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBixkeHne. CpeiHssi © MTHOBEHHAS 1
CKOPOCTH
[IpsimosHENHOE PAaBHOYCKOPEHHOE bubnnorexa [JOK
5 1
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEINHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaGoparopHas padora "Onpenenenne
7 CKO peHI/IfI) TeJIaIL) Ipu aBHOpCKO €HHOM 1 1 bubnmorexa IOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH
8 Cso0OoxHOe nagenue teir. OneITel [ anmnes 1
PaBHOMEpHOE IBHKEHHUE 110 OK HOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ 1 bubnnorexa [JOK
p p ’ https://m.edsoo.ru/ff0ael76
1 yTJI0Basi CKOPOCTH
10 LlenTpocTpeMuTENIBHOE YCKOPEHUE 1
. bubmunoreka IHOK
11 IIepBsrit 3akoH HbroToHa. Bextop critb 1 1

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon Herorona.

bubnunoreka LIOK

12 PaBHopelicTByIOIIAsA cHla https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus bubnmnoreka HOK
CUIl https://m.edsoo.ru/ff0ae982
14 Pemnienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnmnoreka HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cua ynpyroctH. 3akon I'yka ﬁt?fs?ﬁr?félifr(j/l:maecﬂ
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
17 JlabGopaTtopHas pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Citna Tpers https://m.edsogru/fanf738
bubmmoreka [JOK
19 Pemenue 3agau no reme «Cuiia TpeHUsD https://m.e dso:)_.[ru /F0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnnoreka [JOK
KO3 uIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemienne 3agau 1mo Teme "3aKoHBI bu6nmorexa LIOK
Herorona. Cuna ynpyroctu. Cuna tpeaus" https://m.edsoo.ru/ffOafb8e
Cuta TSKeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO bubnmorexa IOK
https://m.edsoo.ru/ff0af044
naJeHUus
VYpok-koHpepenmus "JIBuxeHue Ten
23 BOKPYT IPaBUTAIIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Criia TSDKECTH U bu6nunorexa LIOK
3aKOH BCEMHUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuYeCKast CKOPOCTb. bu6muoreka [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0afb8e
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PaBHOBecue maTepuaJbHOW TOYKHU.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe

bubnunoreka LIOK

26
TBEPAOIO TeJa C 3aKPEIrIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue maTepuaJlbHOW TOYKHU.
97 AOconoTHO TBEpIOE Teso. PaBHOBecHe
TBEPAOIO TeJa C 3aKPErIEHHONR OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
28 Pemenne 3ana4 1mo Teme "MOMEHT CHUIBL. bubnunoreka LIOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
29 TeMme "MexaHH4eCKOe OBIKEHUE bubnnorexa [JOK
. | ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbhas pabota no Teme
30 "MexaHu4YecKoe BUKEHUE bubmmorexa LIOK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue ten
Nmnynbe Tena. Umnynbse cuibl. 3aKoH
31 COXpaHEHHUs UMITYyJIbca. YTIPYroe u brbmmorexa LTOK
P YIRes. S HPYT https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIeiicTBIE
Pemenne 3aga4 mmo teme "3akoH bu6nmnorexa LIOK
32 "
COXpAaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
bubnunorexa LIOK
34 Mexannueckas paboTa U MOIIHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bu6muoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboTHI CHJIBI TPEHHSI TPH PABHOMEPHOM

JABMXKCHUU TCJIa 110 I“OpPI30HT3.J'IBHOﬁ



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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MMOBCPXHOCTU»

Cas13b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas pabora «/3ydeHue 3akoHa bubnmnoreka HOK
COXpAaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubnunoreka LIOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnorexa [JOK
KoJjieOaHus1. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U TPy KHUHHBINA MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 [eproa KoJIeOanui OT KECTKOCTH buGnuorexa [IOK
P https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJICOQHHIX
JlaGopaTopHas padora «OmnpeneneHue
46 qaCTopTH Hpne Ifo a KOJ'Ie6afII/III[71 bubmorexa [JOK
pHOA https://m.edsoo.ru/ffOblaec
MPYKHHHOTO MasTHUKA)»
JlaGopaTopHnas padora «IIpoBepka
47 HCSaBli/ICI/Il\l/:I)OCTI/IpHe noaa Ifoneé)aHHﬁ rpy3a bubmmorexa [TOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanudeckue BoHEI. CBOMCTBA
48 MeXaHH4eCKHUX BOJH. [IpogobHbIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 VYpok-koHpepennus "MexaHnnueckue

BOJIHBI B TBEpIOM Teine. CelicMuyeckue



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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BOJIHEI"

50

o1

3Byk. PactipocTpaHeHue u oTpakeHue
3BYyKa

Ypok-uccinenoranue "Habmonenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepeHius "YIbTpa3ByK U
UHQPaA3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
TeMe "3aKOHbI COXpaHeHUs. MexaHnueckue
Kosie0aHusl U BOJHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bubnunoreka LIOK
https://m.edsoo.ru/ffOb25f0

55

KoHnTposapHas padoTa 1o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KouebaHus u
BOJIHBI"

56

57

DNIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

bubnuoreka [{OK
https://m.edsoo.ru/ffOb2abe

58

VYpok-koHpepenmus "llxkana
SJICKTPOMArdMTHBIX BOJIH. Ucnonp3oBanne
3JIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
cBsA3H"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3ydueHue cBOICTB
AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MoOOMIIBHOTO TenedoHa"

bubmmoteka IIOK
https://m.edsoo.ru/ff0b2c6c

60

61

Pemenne 3a1a4 Ha OnpeCaACIICHUE YaCTOTEI U
JIJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

SJ'ICKTpOMaI‘ HUTHAadA IMpupoJa CBCTa.

CxopocTtb cBeta. BoaHoBBIE cBOMCTBA
cBeTa

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Hcrounuku ceera. [Ipsmonuneninoe

bubnunoreka LIOK

62 eHHe cBeTa. 3aTMe C
PACTpOCTPAHCIHE CRCTA. STTMEHIA LOTHIA https://m.edsoo.ru/ff0b3658
u JlyHsl
3aKOH OTpaXeHHs CBeTa. 3epKaja.
63 Pemrenne 3a1a4 Ha IpUMEHEHHE 3aKOHA bubmorexa OK
P https://m.edsoo.ru/ffob38ca
OTpaKCHHSI CBETA
[Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubmuoreka [IOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpEHHEE OTPaKCHHE CBETA.
65 I/Icnonb30BZIT{II)/Ie nonHofo BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBHCHUMOCTH YTJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJia MaJICHUs Ha
rpanuie "Bo3ayx-crekio""
Ypok-koHpepenmus "Vcnons3oBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubmmoteka IIOK
68 JIunzer. O ecKas Cuia 3
FHSBL LTHACCRAT CHIa THHSST https://m.edsoo.ru/ff0b3f2c
bubmmoteka IIOK
69 IT 0 i
OCTPOCHHE HSODPWKCHIH B JIMH3AX https://m.edsoo.ru/ff0b444a
JlaGopaTtopnas pabora "Onpenenenne
70 ok Ic)Horz acETOﬂHHﬂ U orl)TTI/IquKOIZ bubmorexa LOK
Y P . " https://m.edso0.ru/ff0b4206
CHUJIBI COOMPAIOTIIEH JIMH3BI
71 Ypoxk-koHpepennus "OnTuyeckue bubnmnoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTudeckas cuctemMa. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "ledexTs 3peHus.



https://m.edsoo.ru/ff0b3658
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Kaxk coxpanuts 3penue"

Paznosxenue Oejioro cBeTa B CIICKTD.

bubnmoreka [IOK

74 Oneiret Hototona. Ciioxkene https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX I[BETOB. [lucnepcus creTa
JlaGopaTtopHas padota "OMbITHI 11O
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUSITHIO LIBETA MPEIMETOB MPU UX https://m.edsoo.ru/ffOc0e2a
HaOJII0IeHNH Yepe3 BETOBbIe (YUIbTPHI"
Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: JucIiepcus, uHTephepeHIus U
nudpakmms"
77 OmnwiTel Pesepdopaa v uranerapHas bubmmoreka [JOK
MOJI€JIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOTJIOUIEHHE CBETa aTOMOM. bubmmoreka [JOK
KBantbl. JInHeyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubmuoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0c1672
Crtpoenue atomHoro siipa. Hyknonnast bubnnorexa [JOK
82
MOJICITh https://m.edsoo.ru/ffOc18ac
bu6nmorexa LIOK
83 PamnoakTuBHBIC IpeBparieHus. M30Tormb https://m.edsoo.ru/ffoclald
84 Pemenue 3amay o teme: "PagnoakTuBHBIC bubmmnoreka [JOK
npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
VYpok-koHpepenius "PaguoakTiuBHbIE BuGmmorexa LIOK
86 U3JTYyYCHUS B TIPUPOJIC, MEHUIINHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmuotexa [JOK
3apsAI0BOTO U MAaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MacChl U SJHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anaud no reme "AnepHeie
peakuun"

Peakuiuu cunTe3a u eneHus saep. bubmmoreka [JOK

90 "

Nctounuku sueprun CosiHIla v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-kordpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs paquOAKTUBHBIX U3JIy4E€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

92 TeMe "DIEeKTPOMarHuTHOE IOoJIE. bubnnorexa [JOK
DneKTpoMarHuTHbIe BoJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

KonTponbhas pabota no Teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
SBJICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061meHue. Pemenue

95 ACUETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TEME brbmmorexa LTOK
%,) | https://m.eds00.ru/ff0c2572

TerutoBble Mpouecchl
[ToBTOpenue, o6o6meHue. Pemenue
bubnunorexa LIOK
96 pacYeTHBIX U KaYeCTBEHHBIX 33J1a4 110 TEME
" on https://m.edsoo.ru/ff0c2a22
KII] TennoBbIX nBUraTenei
[ToBropenue, 0000meHue. Perenne
bu6nunorexa LIOK
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 M0 TeMe

"KII/] anexTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o606meHue. JlabopatopHbie bubnmoreka [JOK
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IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OEPA3OBAHUS
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IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pas3iinuaTthb ABJICHUSA I10 OIMMHCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBJICHUE

paciio3sHaBaTb IMPOSABJICHUC HU3YUCHHBIX (1)I/I3I/I‘~IGCKI/IX SIBIICHUH B
OKpyXKaromeM MHUupe, B TOM YHCIIC q)HSquCKI/IC ABJICHUA B IIpUPOAC, IIPHU
O9TOM HICPEBOAUTL IPAKTHUYCCKYIO 3aJady B y‘~IC6HYIO, BBIICIIATD

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

1.6

OIMCBIBATh M3y4YEHHbIE CBOMCTBA TNl M (PU3MUECKUE SIBICHUS, HUCIOJb3Ys
(bu3nyecKkre BEIUUNHBI, IPH ONMCAHUH MPABUIIBHO TPAKTOBATH (PU3UUECKUMA
CMBICIT UCIIOJIb3YEeMbIX BEJIUYMH, UX 0003HAYECHUS M €JUHMIbI (PU3HMUECKUX
BEJIMYMH, HaXOAUTb (OPMYJbl, CBA3BIBAIOIINE JaHHYIO (QU3NYECKYIO
BEIMYMHY C JPYTUMHM BEIMYMHAMHU, CTPOUTh TpapuKd H3Y4YEHHBIX

3aBUCUMOCTEHN (PU3NYECKUX BETUUNH

XapakTEepU30BaTh CBOWCTBAa TeJl, (PU3UUYECKHE SBJICHHUS U MPOIECCHI,
WCIOJIb3Ysl  U3YYEHHbIE 3aKOHbI, IIPU OTOM JaBaTb  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE

OOBSICHATH (PU3NYECKHE SABICHMS, TPOLIECCH] U CBOMCTBA TE€J, B TOM YUCIE U
B KOHTEKCTE CUTyaluil MPAaKTUKO-OPHUEHTUPOBAHHOIO XAPAKTEPa: BBIABIATH
MPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOTHYeCKUX
maroB ¢ omnopoid Ha 1 — 2 M3y4eHHBIX CBOMCTBA (M3UYECKHUX SIBICHUH,

q)HSquCKI/IX 3aKOHa WK 3aKOHOMCPHOCTH

1.7

pemiath pacu€THble 3agaud B 1 — 2 JAEMCTBUSA, HMCHONB3ys 3aKOHbI U
dbopmynbl, CcBsI3bIBaOmMKE (DU3NUECKUE BETWYMHBI: HA OCHOBE aHAlIM3a
YCIIOBUS 3a7]aud 3alUChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PUINUECKUE
BCIIMYUHBI B (l)OpMy.]'II)I U IIPOBOJUTH paCLIéTBI, HaxXOJUThb CIIPaBOYHBIC

JaHHBIC, HGOGXOHI/IMBIQ IJid pCHICHUA 3alla4, OUCHHUBATHL PCATITMCTUYHOCTDH




MOJTYYCHHOU (PU3MUECKON BEITMUHUHBI

1.8

pacrmo3HaBaTh MPOOJEMBI, KOTOpPblE MOXHO PpEHIMTh MpPU I[TOMOIIU
(U3MYECKUX METOJOB, B OMHMCAHUU HCCICIOBAHUS BBIACIATH MPOBEPIEMOE
MpernoiokeHue (TUIoTe3y), pa3indyaTh U UHTEPIPETUPOBATH MMOTYUECHHbIN
pe3yNbTaT, HAXOIWUTh OIIMOKW B XOJNI€ OIBITA, JENaTh BBIBOABI IO €r0

pe3ylbraTamMm

1.9

1.10

1.11

MIPOBOAMTD OMBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBICHUHN WK (PU3UUECKUX
CBOWMCTB Tell: (pOPMYyTUPOBATH IMPOBEPSEMBIC MPEANOIOKEHUs, COOUpaTh
YCTaHOBKY W3 NIPEUIONKEHHOIO0 00O0pYIOBaHMSI, 3alUCHIBATH XOJI ONbITA U

(hopMyIIMpPOBaTh BBHIBOJIBI

BBITIOJIHATH TPSMbIE HM3MEPEHUsT C HCIOJIb30BAHMEM aHAJOTOBBIX U
uudpoBBIX MPUOOPOB, 3aMHUCHIBATh I[MOKa3aHUA MPUOOPOB € Yy4ETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

IIPOBOAUTH UCCIIEJOBAHUE 3aBUCHMOCTH OJIHOM (PM3MUECKON BETUUYMHBI OT
IpYrol ¢ HCHOJb30BAaHUEM IMPSIMBIX H3MEPEHUH, Yy4acTBOBaTb B
IUTAHUPOBAaHUHM  Y4€OHOTO  HWCCIICOBAHMs, COOMpaTh YCTaHOBKY H
BBINOJIHATE HM3MEpPEHMs, CleAys NPeAJIOKCHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl TOJXYYEHHOW 3aBHUCHMOCTH (DU3MYECKMX BEIHMYMH B BHJIE
NPE/UIOKEHHBIX TaOMUIl W TpauKOB, JAeNaTh BBIBOABI IO pe3ysibTaTaM

HUCCICIOBaHUsA

1.12

1.13

IPOBOJIUTh KOCBEHHBIE M3MEpeHHMs] (HU3UYECKUX BEJIWYMH, CIeays
MPENJIOKEHHOW WHCTPYKLIMU: TPH BBIOJHEHUH U3MEpPEHH cobupaTh
JKCIICPUMEHTAIBHYI0 YCTaHOBKY M  BBIUMCIATH 3HAYCHUE HCKOMOU

BCJIINYHHBI

co0roaTh MpaBuia TEXHUKHA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM

o0opynoBaHUEM

1.14

yKa3bplBaTh HPUHIMIBI JIeHCTBUA MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh  MPUHLMUIBI  JEWCTBUA  H3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C NOMOUIBIO MX ONHUCAHMS, UCIONb3Yys 3HAHMS O
CBOMCTBaxX (hM3MUECKUX SIBJICHMM M HEOOXOIMMble (PU3NYECKHE 3aKOHBI U

3aKOHOMCPHOCTU

1.15

OPUBOAUTH  TpUMEphl  (HaxXoauTh  WHPOpPMALMIO O  MPHUMEPAX)
MPAKTUYECKOTO HCIOJIB30BaHUA (U3UYECKUX 3HAHWHA B TOBCEIHEBHOM
KHU3HM Ui oOecrieyeHHus 0e30MacHOCTH NMpH OOpaleHUH ¢ MpudopaMu U
TEXHUYECKHUMHU yCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS H COOJIOICHHSI HOPM

9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOILEN cpeae




1.16

OCYILIECTBIATH OTOOp HMCTOYHMKOB HH(popmanuu B cetd HWHTepHET B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCS
3HAaHUM W NOYTEM CPAaBHEHMS PA3IMYHBIX HMCTOYHUKOB  BBIJIEIATH
uHpOpMAILHIO, KOTOpasl SBISIETCS MPOTHBOPEUYMBOM WM MOXET OBITH

HEJIOCTOBEPHOMU

1.17

1.18

WCIIOJIb30BaTh IPU BBIMOJHEHUN YUEOHBIX 3a/laHUil HAay4YHOMOIYJISPHYIO
TUTepaTypy (PU3NYECKOTO COICpPKAHUS, CIPABOYHBIE MaTePUANIBI, PECYpPChI
cetu VHTepHeT, BianeTb npuéMamMM  KOHCIEKTHPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(HOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

cO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(OpMaALMK (PU3MUECKOTO COACPKAHUSA, B TOM
qHcie MyOJUYHO AeTaTh KPaTKue COOOIEHHs O pe3yabTaTax MPOESKTOB HIIH
y4eOHBIX MCCIEOBAHUM, MPH TOM TPAMOTHO HCIOJb30BATH H3yYECHHBIH
NOHATUUHBIN anmmapaT Kypca (HU3UKH, CONPOBOXKAATH BBICTYIUICHHUE

Mpe3eHTaluen

1.19

8 KJIACC
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1.2

1.3

IIpu BBIIOJHCHUHU y‘Ie6HHX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/II‘/'I pacupeacisiTb
00s13aHHOCTH B rpymnmne B COOTBCTCTBHM C IIOCTABJICHHBIMU 3ajjadyaMi,
CICIUTL 3a BbBIIIOJIHCHHUCM IIJIaHa ﬂeﬁCTBHﬁ, aZICKBATHO OLICHHUBAThb
COOCTBEHHBII BKJI1aJg B JACATCIIBHOCTD T'pynIibl, BBICTpanBaTh

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BATh MTOHATHUSA

pasinyaTh SBJICHUS 110 ONMCAHUIO UX XapAaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JaHHOE PU3NYECKOE SBIICHUE

pacrmo3HaBaTh  MPOSIBJIEHWE  W3YUYEHHBIX  (U3MYECKHUX  SIBICHUH B
OKpY>KalollleM MHUpe, B TOM uucie (U3NYecKue SBJICHUS B MPUPOIE, NpU

O9TOM TCPEBOAUTL IMPAKTHYCCKYIO 3aJady B yqe6Hy}0, BBIACITATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI

14

OIMCHIBATh M3y4YCHHBIE CBOMCTBA TN M (PU3MUECKUE SBICHUS, HUCHOIb3Ys
(bu3nyecKkre BeIHMUNHBI, IPH ONMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUIA

CMBICJI HUCIHOJIb3YCMbIX BCJIWYHH, 0003HaYeHUsT U CANHUIIBI (1)I/IBI/I‘ICCKI/IX




BEIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO
BEeIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpapuKH H3YUYEHHBIX

3aBHCHUMOCTEH (1)I/ISI/ILIeCKI/IX BCIIMYHH

1.5

XapaKTEepPuUu3oBaTh CBOMCTBA TCI, (1)I/I3I/ILI€CKI/I€ SABJICHUA W IPOLECCHI,
HCIIOJIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO

(bOpMYJ'II/IpOBKy 3aKOHa U 3alIMChIBAaTh €0 MaTCMAaTHYCCKOEC BEIPAKCHUEC

1.6

OOBSICHATh (PU3MUECKUE IPOLECCHl W CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 | — 2 JTIOrHYecKux
IaroB ¢ MoMompio 1 — 2 W3y4eHHBIX CBOWCTBAa (M3WYECKHUX SIBJICHUH,

(l)I/ISI/ILICCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTH

1.7

1.8

1.9

pemiate pacu€THble 3afadyd B 2 — 3 JCHCTBUS, HUCIOJb3YS 3aKOHBI U
(dbopmynbl, CBs3BIBarOIIKE (PU3MUECKUE BEIWYMHBI: HAa OCHOBE aHAIIN3a
YCIIOBHs 3aJa4d 3alMUChIBATL KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs  peIIeHWs 3a/Jauyd, BBIOMpPATh 3aKOHBI W (OPMYIIHI,
HeoOXoAuMBble sl €€ pelleHusi, NPOBOJIUTH pPAacy€Thl W CpaBHHUBATh

IMOJIYYCHHOC 3HAUYCHUC (1)PI3PI‘~I€CKOI>1 BCJIMYHHBI C U3BECCTHBIMHU JaHHBIMU

pacrno3HaBaTb NpPOOJEMBbl, KOTOPbIE MOXHO PpEUIMTh MpPU I[OMOIIU
(GU3NYEeCKUX METO/0B, HCIOJb3ys ONHCAHUE WCCIEAOBAHUS, BbLICIATH
MIPOBEPSIEMOE  IIPEATIONOKEHUE, OLCHUBATH  IIPaBUIBHOCTh  IOPSAIKA

IMPOBCACHUA UCCIICA0BaHNs, 1CJIaTh BbIBOJAbI

MPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUM WIN (PU3NUECKUX
CBOMCTB Ten: (OpMYyTUpOBaTH IMPOBEpSEMBbIC MPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY W3 MPEUIOKEHHOTO 00OPYJIOBaHUs, OMHUCHIBATH XOJ OIbITAa U

(I)OpMy.TII/IpOBaTB BBIBOJbI

1.10

BBINOJIHATE MPSAMBIE U3MEPEHHSI C MCII0JIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (M3UYECKUX BEJIMYHH, CPABHUBATh PE3YJIbTAThl U3MEPEHUH C

y4€TOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH

1.11

1.12

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHON (PM3MYECKON BEITMUYUHBI OT
ApPYrol ¢  UCHOJIB30BAaHWEM  NPSAMBIX  H3MEPEHHI:  IUIAHWPOBATh
UCCIlieIoBaHNEe, COOMpATh YCTAaHOBKY M BBIIIOJIHATH HM3MEPEHMsS, CIeays
MpeNIoKEeHHOMY  IUIaHy, (UKCHpOBaThb  Pe3yjbTaTbl  IOJYYEHHOM
3aBHCUMOCTH B BUJ€ TaONUIl U TpadHKOB, J€IaTh BHIBOJBI IO pe3ylbTaTam

HUCCiIcaJ0BaHUs

IMPOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (bl/ISI/I‘IeCKI/IX BCJIIMYHMH: ITIIIAHUPOBATH

U3MEpeHusi, cobuparb  IKCHEPUMEHTAIBbHYIO  YCTaHOBKY,  CIEIys




npennomeHHoﬁ HWHCTPYKIHWH, U BEIYUCIIATh 3HAYCHUC BEJINYNHBI

1.13

1.14

coOJr0/1aTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM

o0opynoBaHUEM

XapaKTepu30BaTh  MPUHUUIBI  JCHCTBUS  M3YYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONMOPOW HA MX ONHMCAHMSA, UCIOJIB3YS 3HAHUS O
CBOWCTBaX  (PU3MYECKUX  SABICHUA W  HEoOXOoAuMble  (U3NYECKHE

3daKOHOMCPHOCTH

1.15

paciio3HaBaTb IHPOCTBIE TCXHHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pBI no cxemMaM H CXEMAaTUYHbIM PUCYHKaM, COCTaBJIATH CXCMbI
OJICKTPHUYCCKUX nerei C IIOCIC0BAaTCIIbHBIM u nmapaJljiCJIbHbIM
COCAUHCHUEM JJICMCHTOB, pas3jindad YCJIOBHLIC 0003HaYEHUS DJIEMEHTOB

QJICKTPHUUYCCKUX ueneﬁ

1.16

NPUBOAMTh  TPUMEpPhl  (HAXOMUTh  WHPOPMALMIO O  MPHUMEPAX)
MPAKTUYECKOTO WCIOIB30BaHUS (PU3UYECKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM I oOecrieueHusi 0€30MacHOCTH MPpU OOpalieHuu ¢ mpudopamMu U
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHUS 3JI0POBBS U COOJIFOACHUS HOPM

3KOJIOTHYCCKOI'O ITIOBCACHUS B 0pr>KaIOIJ_ICI7I cpeac

1.17

OCYIIECTBIATh TOWUCK HH(MOpManuu (HU3HUECKOTO COICPXKAHUS B CETH
HNutepHeTr, Ha OCHOBE MMEKIIMXCS 3HAHUM M IIYTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIJICTATH UH(POPMAIINIO, KOTOpast SIBISETCS

HpOTI/IBOpe‘lI/IBOI‘/’I WA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

1.19

WCIONIb30BaTh NPU BBHIMOJTHEHUH Y4YEOHBIX 3aJlaHUN HAYy4YHO-TIOMYJISPHYIO
nuTepaTypy (GU3HMYECKOT0 COAEpKaHUs, CIPABOYHBIC MATePHUAIIbI, PECYPCHI
cetu HWHrepHer; BiageTp NpuéMaMM  KOHCHEKTHPOBAHMUS — TEKCTa,

npeoOpazoBanus HHGOPMAIIMHU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHWS,
0000mas uHpOpPMAIMIO U3 HECKOJIBKHX HCTOYHUKOB (PUINYECKOTO
COJIEpKaHUsl, B TOM YHCJIE TyOIHMYHO TPECTABIATh PE3yJIbTAThI IIPOCKTHOM
WM UCCIEeIOBATEeNbCKON JIeATEIHHOCTH, IPH 3TOM IPaMOTHO HCIOJIh30BaTh
W3YYCHHBI TOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATh

BBICTYIIJICHUC Hpe3eHTauHeﬁ

1.20

MpPU BBIMOJTHEHUHM YYE€OHBIX MPOEKTOB U HCCIENOBAaHUN (U3MUECKUX
MIPOLIECCOB  paclpeeNiaTh OOS3aHHOCTH B TPyHIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJla4aMU, CJIECIUTh 3a BBINOJHEHUEM IIJlaHA ACHCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B

ACATCIIbBHOCTb TI'PYHIIbI, BBICTPAUBATH KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC,




MIPOSBIISAS TOTOBHOCTD pa3peiiaTh KOH(PIUKTHI

9 KJIACC

Koxa
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1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiiniaTth SABJICHUA IO OIHMCAHHIO MX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

1.3

14

pacrio3HaBaTb  IpPOSIBIEHHUE  U3YYEHHBIX  (U3NYECKUX  SBICHUH B
OKpY)KAIOIlleM MHUpE, B TOM 4Hclie (PU3HUECKUE SABJICHUS B MPUPOJE, NPHU
9TOM NEpPeBOJUTh IMPAKTUYECKYIO0 3a7adyy B Y4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUI

OIMIMCbIBATh M3Yy4YCHHBIC CBOMCTBA TEI U q)HSI/I‘ICCKI/Ie SABJICHUSA, HCIIOJIb3Ys
(l)I/ISI/ILICCKI/Ie BCJIIMYMHBI, ITPH OIMHUCAHUH ITPABUJIBHO TPAKTOBATb (bPISI/I‘ICCKI/Iﬁ
CMBICJI HCIIOJIb3YEMbBIX BCJIWYHH, 0003HaYCHUS H CAWMHHUIIBI (1)I/I3I/I‘ICCKI/IX
BCINYNH, HaAXOAUTb q)OpMy.HBI, CBA3BIBAOIINUC JAHHYRO (l)I/IBI/I‘leCKy'IO
BCJIMYHUHY C JpyrumMud BCJIWMYHHAMHU, CTPOUTH rpa(bmm HU3YUCHHBIX

3aBHCHUMOCTEM (I)I/I3I/I‘IeCKI/IX BCIIMYMH

1.5

1.6

1.7

1.8

XapakTEepU30BaTh CBOWCTBAa Tei, (U3UUYECKHE SBJICHHUS M MPOIECCHI,
WCIOJIb3Ysl  U3YYEHHbIE 3aKOHbI, IIPU OTOM JaBaTb  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aMCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE

OOBACHATh (U3MUECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ MOMOIIbI0 2 — 3 K3YYEHHBIX CBOWCTBAa (PU3UUECKHUX SBIICHUH,

CI)I/ISI/I'-IGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

pemaTth pacu€THBIE 3aaa4yu (OMHparoIIuecss Ha cucreMy w3 2 — 3
ypaBHEHMIA), MCIIONB3YsI 3aKOHBI M (OPMYIIbI, CBS3bIBAIOIIME (pr3nyecKue
BCJIMYMHBI: Ha OCHOBE aHalin3a YCJIOBUA 3aJjadyd 3allChIBATH KpPATKOC
yCJIOBHE, BBIABJIATH HEAOCTAIONIIME WM HU30BITOUHBIE JaHHBIE, BHIOMPAThH
3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETHI U
OLIEHUBATh  PEATMCTUYHOCTh  TOJYYEHHOrO  3HAueHus  (pu3nueckon

BEJINYHHBI

pacro3HaBath Ipo0IeMbl, KOTOPhIE MOYKHO PEIIUTh MPH MOMOIIN (HU3NIECKUX




1.9

MCTOAOB, HCIIOJIB3YyA OIMMCAaHUEC HCCICAOBaHUs, BBIACIIATE IIPOBEPIACMOC
MMPCAIOJIOKCHUC, OLICHMUBAThb MMPaBUJIbHOCTDH nopsaaka IMPOBCACHUSA
HCCJICAOBAHMs, ACIaTh BbIBO/AbI, MHTCPIIPETUPOBATE PE3YJIbTAThI Ha6J'II-OI[CHI/II71

U OIIBITOB

MIPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (PU3NYECKUX SIBICHUHN MU (PU3NUECKUX
CBOIMCTB TENI: CaMOCTOSTEIHFHO COOMpAaTh YCTAHOBKY W3 HM30BITOYHOTO
HaOopa 00OpyJIOBaHMs, OMHCHIBATH XOJ ONbITA M €ro Pe3yibTaThl,

(GbopMyIHpOBaTh BHIBOJIBI

1.10

1.11

1.12

MPOBOJIUTH MPHU HEOOXOTUMOCTH CEPUIO TPSMBIX W3MEPECHUH, OMPENesis
cpeaHee 3HAYCHHME M3MEpseMON BeIMYUHBI ((OKYCHOE pacCTOSHHE
coOuparomeld  JUH3BI), OOOCHOBBIBaTH BBIOOp cIoco0a H3MEPEeHHS

(n3mepuTeaprHOTO IpUbdOpa)

IIPOBOAUTH  HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C
UCIOJb30BAHUEM IMPSMBIX H3MEPEHUIl: IJIaHUPOBAaTh MHCCIIEOBaHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (DUKCHUPOBATh  PE3YJIbTAThI
IIOJy4YEeHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOJIUIH

rpaduKoOB, eIaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (DM3UYECKHX BEIUYMH: IUIAHUPOBAThH
U3MEpeHus, CoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHSATH
U3MEPEHUS, CIeAysd IPEeMIOKEHHOWM WMHCTPYKUMH, BBIUMCIATH 3HAYEHUE
BEJIMYMHBI U aHAIM3UPOBATh ITOJYYEHHBIE PE3YyJIbTaThl C Y4ETOM 3alaHHOU

NOrpeIIHOCTHU H3MepeHHI>i

1.13

1.14

CO6J'II-OI[8.TB paBUjia TCXHUKH 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

o0opyaoBaHUEM

pa3nuyaTh OCHOBHBIE TIPU3HAKM U3YYEHHBIX (U3MUECKUX MOjeNei:
MaTepualibHas TOYKa, a0CONIOTHO TBEPJIOE TENO, TOUYEUHBIH HCTOYHHMK
CBETa, JIy4, TOHKas JIMH34, IUIAHETapHAasg MOJENb aTOMa, HYKJIOHHAs MOJENb

ATOMHOTO sdJpa

1.15

1.16

XapakTepu3oBaTh MPUHUUMBI  JEUCTBUS  M3YYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX ONMCAHUSA, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX  (M3MYECKUX SABJICHMA W  HeoOXoAuMble (U3NYECKHE

3aKOHOMEPHOCTH

HCIIOJIB30BATh CXEMblI M CXEMATHUYHBIC PUCYHKH H3YYCHHBIX TCXHHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB N TCXHOJIOTUYCCKHUX MPOLECCOB IMPU
pEeIICHUN y’—Ie6HO-HpaKTH‘-IeCKI/IX 3aaad, OIITUYCCKUC CXEMbI JIA

MOCTPOCHHSI N300pa’KEHUH B IUIOCKOM 3€pKajie M coOMparomeil TMH3e




1.17

MPUBOAUTH  TPUMEpPHl  (HaXoauTh  WMHPOpMANMIO O  TMpUMEpax)
MPAKTUYECKOTO HCMOIb30BaHUS (PU3UYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HHM JJIs1 oOecrieueHusi 0€30MacHOCTH MPpU OOpalieHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3/I0OPOBBSI M COOJIFOICHUST HOPM

9KOJIOTHYECKOI'O ITOBCACHUS B Oprma}omeﬁ cpeae

1.18

1.19

OCYILECTBIATh MOUCK HH(pOpManuu (HU3MUYECKOTO COIEpXKaHUS B CETU
WHTepHeT, caMOCTOATENBHO (OPMYIUPYS HMOUCKOBBIA 3alpoc, HAXOIHUThb
MyTU ONpPEJENICHUs TIOCTOBEPHOCTU MOJYyYEHHOW HH(pOpMAIMK Ha OCHOBE

HUMCIOIIUXCA 3HAaHUH U JOIIOJTHUTCIBbHBIX KCTOYHUKOB

WCIOJIb30BATh MPH BBHIMOJIHEHUN YYEOHBIX 3a/JaHUil HAYYHO-TIOMYJISPHYIO
JIUTEpaTypy (pU3MUECKOro COAEp)KaHUs, CIIPABOYHbIE MAaTEPUAIIbl, PECYPChI
cetu MHrepHer; BiageTe NpuUEMaMM  KOHCIEKTHMPOBAaHMS  TEKCTA,

npeoOpa3oBanus HH(OPMALIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
nH(QOpPMAMM W3 HECKOJIBKHX WMCTOYHHUKOB (DU3MYECKOTO COJCpIKaHUS,
MyOJIMYHO MPEACTABIATh PE3ybTaThl MPOSKTHOW WIIM UCCIIEIOBATEIbCKOM
JEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
anmapaT Hu3y4aeMoro pasaena (U3MKH U COMPOBOXKAATh BBICTYIUICHHE

Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

MPU  BBIOJTHEHUH YYE€OHBIX TIPOEKTOB U HCCIAEAOBaHUN (PU3NUECKUX
MIPOLIECCOB  paclpeensaTh OOA3aHHOCTH B TIpyNNe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJa4aMH, CIECIUTh 3a BBINOJHEHUEM IIJlaHA ACHCTBUU U
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B
JEeSATEIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aWMOJEHCTBUE,

MPOSBIISA TOTOBHOCTD pa3peliaTb KOHQIIUKTHI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
paszena Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUS
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA
®dusnka — Hayka o npupoae. SABineHus npupoipl. Pusnueckue
1.1 SIBJICHUSI: ~ MEXAaHUYECKHE,  TEIUIOBBIE,  DJIEKTPUYECKUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE
®dusnueckue BenUUUHbI. M3MepeHue (u3nyecKuX BETUYUH.
1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPECHUM.
MexayHapoiHasi cucTemMa eMHHULL
EcrecTBeHHOHay4HbI ~ METOJ TO3HaHUS: HaOJIOJEHHE,
1 13 [IOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIIBUKEHUE THIIOTE3,
SKCHEpPUMEHT [0  IpPOBEpKE  TUIOTE3,  OOBsACHEHUE
Ha0JII01aeMOT0 SIBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuueckue padbOTHI:
##HPar##H#13mepeHne paccTosHUH.
###Par#t#113mepenne o0bEMa XUJIKOCTH U TBEPIOTO TeNa.
Lo ##HPar###Onpenenenue pa3MepoB MajbIX Tel.
##HPar##H#113mepenne TEeMIIepaTypbl npu IIOMOILIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUHKa TEMIIEPATYpPbI
INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA
###Par#H#(CTpoenue BemiecTBa: aToOMbl M MOJIEKYJbBI, HUX
2.1 pazMepsl. OmBITHL, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHE
BelecTBa
#H##Par###][pwxkenne dvactui BemecTBa. CBS3b CKOPOCTH
2 2.2 JBUKEHMSI 4aCTULl ¢ TeMIlepaTypoil. BpoyHOBCKoe NBUKEHME,
muddy3us
B3aumopeiicTBie yacTHI] BEIIECTBA: IPUTSKEHUE U
23 OTTaJIKUBaHUE
24 ##HPar##H# ArperaTiple  COCTOSIHMSL — BEILIECTBA:  CTPOCHHE

ra3oB, JKHJAKOCTEH © TBEPABIX (KPUCTAUIMUECKUX) TE.




B3anmocCBA3b MeXIy CBOMCTBAMHM BEIIECTB B  Pa3HbBIX

arperaTHbIX COCTOSAHUAX U HUX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTryeckre pabOTHI:
#H#Par###01enka auamMeTpa aroMa METOJIO0M pssioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 #HPar##H#OnpITel 10 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUS

ra3oB.
#H#HPar#H#OnbITEL 110 OOHApY)KEHUIO  JIEHCTBUS  CHII

MOJICKYJIIPHOI'O MMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHu4ecKkoe IBHKCHHE. PaBHOMepHOC U HCPABHOMCPHOC

3.1
JIBUKCHHEC
###Par##CropocTb. Cpennsis CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JBW)XEHMHU. Pacu€r mnyru u BpeMeHUu
JIBUKCHHUSI
SIBnenune uHepuuu. 3aKOH HHepUUU. B3aummoneiicTBue Ten
3.3 KaK IMpUYMHa U3MEHEHMsI CKOPOCTH JABM)KEHHU Tel. Macca Kak
Mepa UHEPTHOCTH Tema
34 ###Par## lnotHocTs  BemecTBa. CBSI3p  IIIOTHOCTH  C
' KOJIMYECTBOM MOJICKYJT B ¢IMHHIIC 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBHUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl ¢
' MTOMOIIBI0 JUHAMOMETPA
37 #HH##Par###Bnenne TaroteHuss u cuia Tsokectd. Cuta
' TSOKECTH Ha APYruX miaHetax. Bec rena. HeBecomocTh
28 Cuna tpenusi. TpeHre CKOIBKEHUS U TpeHue mokos. TpeHue
' B IIPUPOJIC U TEXHUKE
39 #H##Par###Cnoxxenre CuI, HAPABJICHHBIX 110 OJHOU MPSMOIA.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTudeckue pabOTHI:
Omnpenenenne cKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (LIapyKa B
3.10 KUJKOCTHA, MOJIETH DJICKTPUUECKOTO AaBTOMOOWIIA U Tak

nanee). OnpeneneHne cpeHeld CKOPOCTH CKOIBKEHHS OpycKa

WM 1IapukKa 110 HAKJIOHHON IIJIOCKOCTH. OHpeI[eJICHI/IC




IUIOTHOCTH TBEpHOro Tenma. OIBITH, JAEMOHCTPHPYIOIINE
3aBUCUMOCTh pacTsokeHHs (aedopManuu) NpyKUHBl OT
NPUWIOKEHHOW  CHJIBL. OmbITBI,  JAEMOHCTPHPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tella U

XapaKTepa COMMpUuKaCaroOmnXxcCsa HOBCpXHOCTeﬁ

dusnyeckue SABICHUS B mpupoac: MHOpUMEpPblI ABUXCHHUA C

3.11 pPa3IMYHBIMM CKOPOCTSIMH B JKMBOM WM HEXKUBOW IIPUPOIE,
NIeMCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHu4ecKnue yCTpoucTBa: JUHAMOMETD, MO IIHITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

HaBJ’ICHI/Ie TBép,I[OFO tema. CmocoObl YMCHBIICHUA U

4 YBEJIMYEHUS 1aBJICHUS
4 JlaBnenue rasza. 3aBHCHUMOCTh JaBJIGHHS ra3a OT 00bEMa,
' TeMITepaTyphl
e [lepenaua naBneHuss TBEPABIMU TEJIAMH, KUJIKOCTAMH W
' razamu. 3akoH [lackans. [IlHeBMaTHUeCKHE MalIMHBI
3aBUCUMOCTh  JaBII€HUS  JKUJKOCTH  OT  TJIyOWHBI.
4.4 Iunpocratuueckuii  mapagoke. CooOmarommecss COCY/IBI.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmocepHoe maBneHue. [IpuyumHbI
A5 CYIIECTBOBAHUS  BO3AYIIHOW 00oyouku 3emsn. OmbIT
' Toppuuennu. 3aBUCHMOCTH aTMOCHEPHOTO JaBIEHHUS OT
BBICOTHI HaJl ypOBHEM MOPS
A5 WN3mepenue armocdepHoro namienus. I[lpuboper  ans
' M3MepeHust aTMOC(hepHOro JaBICHUS
47 JlelicTBue XUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO.
' BrrtankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJe OT 00bEMa
NOrpy>)KEHHOM B JKUAKOCTh dyacTu Tena. OnpexaeneHue
49 BBITAJIKABAIONIEH CHIIBI, JIEUCTBYIOLIEH Ha TEJo,

MOrPY’)KEHHOE B JKUAKOCTh. IIpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOILECH CUJIbI, IEUCTBYIOIIECH HA TEIO B KUJIKOCTH,
oT Macchl Tena. ONbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH

BBITAJIKUBAIOILECH CUJIbI, IEUCTBYIOIIECH HAa TEIO B KUIKOCTH,




8 KUIIACC

oT 00béMa TOTpYKEHHOW B KHUAKOCTh YacTH Tela U OT

IUIOTHOCTH kuaKocTU. KoHcTpyumpoBaHue apeomeTpa MWId

KOHCTPYMPOBaHUE JOJIKH u OIpezeiIeHue eé

Ipy30I0AbEMHOCTH
410 dusnueckue SBICHUS B NPUPOAE: BIUSHHE aTMOC(HEPHOTO
' JIaBJICHUs Ha )KUBOI OpraHu3M, IUIaBaHUE pblO

TexHuueckue  ycTpoiicTBa:  cooOLIalOIMECs]  COCYHBI,
411 YCTPOMCTBO  BOJONPOBOJA,  T'MAPABIMYECKHM  IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannueckast pabora
5.2 MexaHn4deckast MOILIHOCTD
53 [IpocTeie MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAs MJIOCKOCTD.
' [IpaBuio paBHOBeCHs pblyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoToe TpaBwiIo» MexaHukH. KoadduuumeHT mose3Horo
5.5 neiictBus mMexaHu3MoB. lIpocTble MexaHu3mbl B OBITY U
TEXHHUKE
5.6 [loTeHunanpHas 3HEPTUU TeNa, HOJHATOrO HaJ 3eMIEn
5.7 Kunernueckas sHeprus
58 IlonHass MexaHuueckas OJHEprus. 3aKOH U3MEHEHUs U
' COXpaHEHUs MEXaHUYECKON SHEPIUU
[IpakTuueckue padbOTHI:
##HPar###Onpenenenne  paboThl  CUJIBI  TPeHHUS  IpU
£ g PaBHOMEPHOM  JIBIJKEHHH Tela 1O  TOPU30HTAIBHOM
' nosepxHocTu. MccnenoBanue yciaoBHM paBHOBECHS phlyara.
N3amepenne KIIJ HaknonHO# 1iockoctu. M3ydyeHue 3akoHa
COXPAaHEHUs MEXaHUYECKON SHEPTUH
5.10 @u3nYeCKUe SIBICHNS B IPUPOJIE: PblYaru B TEJIE YEIOBEKa
TexHuueckue  yCTpPOMCTBA:  pblyar, NOABWKHBIA U
5.11 HETIOJBVIKHBIM  OJIOKH, HAKJIOHHAs IIJIOCKOCTh, MPOCTHIC

MCXaHHU3MBbI B 6LITy




Kon
pa3nenia

Kon baementa

IIpoBepsieMble Y1eMEHTHI COAePKAHUA

TEIUIOBBIE ABJIEHWA

OcCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUUECKON TEOpUH

CTpoeHMs BeliecTBa. Macca u pa3mepbl MoseKyid. OIbITHL,

o MIOJITBEPKAAOLIHE OCHOBHbIE MIOJIOKEHMSI
MOJICKYJISIPHOKUHETUYECKON TEOPUHU
6.2 Mogenu TBEPAOro, *HUIKOTO MU Ta3000pa3HOTO0 COCTOSIHUN
' BemlecTBa. Kpucramumyeckue u amopHsle Tena
6.3 OObsicHEHHE CBOMICTB T'a30B, XUAKOCTEH U TBEPIBIX TEJ Ha
' OCHOBE I0JIOKECHUH MOJIEKYISIPHOKMHETUYECKOH TeoprH
6.4 CMaunBaHUE U KalWUISIPHbIE SIBJICHUS
6.5 TennoBoe paciMpeHue U cxxaThue
6.6 Temmneparypa. CBs3b TeMIIepaTypbl CO CKOPOCTbIO TEIJIOBOIO
' JIBMDKEHUS YaCTHULL
6.7 Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
' SHEpIuu: Tersonepeada U copepiieHue padoTbl
68 Bunsl  Temsonepenadn:  TETUIONPOBOAHOCTb, KOHBEKIIHS,
' U3Iy4YeHue
6.9 KomnnyecTBo TernoTsl. Y aenbHast TEIIOEMKOCTh BEIIECTBA
TensooOMeH U TemaoBOe paBHOBECHE. Y paBHEHUE TEIIOBOTO
6.10
OanaHca
6.11 [InaBneHne M OTBepAEBaHUE KPUCTAJUIMYECKUX BEIIECTB.
. VY eapHas TEIIOTA IJIAaBICHUS
[TapooOpazoBanue u kouaeHcanus. Mcnapenume. Kumenwue.
6.12 YaeneHas ~— TemioTa  mapooOpa3oBaHUSA.  3aBUCHUMOCTH
TEMIIepPaTyphl KHIIEHUSI OT aTMOC(EPHOTO TaBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIMBA. Y 1eibHasl TENJI0Ta CTOPAHUS
[punnuns! padotsl TeroBeix Asurareneit KIIJ remmosoro
6.15 ABUratens. TemyoBble JBUTATENM M 3alllUTa OKpYKaroIen
cpenabl
6.16 3aKOH COXpaHEHHUs] W TPEBPAIICHUS SHEPTHH B TEIUIOBBIX




nporeccax

6.17

[IpakTuueckue padbOTHI:

#HHHPar##H#OnpITel 1m0 OOHApY)KEHUIO  JCUCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKECHHUS.

#H##Par###OnbIThI o BBIPAIIUBAHHUIO KPUCTAIIJIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHPar##H#OnpITl 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, JKUIAKOCTEH U TBEPIBIX TEJI.

#H##Par###OnpenencHue JaBiIeHUS BO3JAyxXa B OaloOHE
HIpULA.

H#HHHPar###OnbITHI, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTb
JaBJICHUS BO3JAyXa OT €ro o0béMa U HarpeBaHus WIH
OXJIQKICHHUSI.

###Par###lpoBepka TrUIOTE3bl JUHEHHONW 3aBUCHMOCTH
JUTMHBI CTOJIONKA JKUAKOCTH B TEPMOMETPUUYECKON TPyOKEe OT
TEMIEPaTypHI.

###Par#t#HaOnonenne W3MEHEHHUs] BHYTPEHHEH JHEpruu
TEJa B pe3yJbTaTe TEIIONepeaayu U padoThl BHELTHUX CHUIIL.
#H##Par###lccnenoBanne  ABJICHHS — TEIUIOOOMEHa TP
CMEIIMBAaHUH XOJIOJIHOW U rOpsiYed BOJIBI.
##HPar###Onpenenenue KOJIUYECTBa TEIUIOTHI, OJTYYEHHOTO
BOJIOM TMpHM TEmI00OMEHE ¢ HarperbiM METAUINYeCKUM
LUJIUHIPOM.

#HH#Par###OnpeneneHue yaeabHON TETIOEMKOCTH BEIIECTBA.
###Par#t#ccnenoBanue mporecca UCIapeHus.
##HPar###Onpenenenue OTHOCHUTEIILHON BIIQYKHOCTH
BO3TyXa.

###Par#H#Onpenenenue yaeabHOM TEMIOTHI IJIABICHUS JIbJA.

6.18

6.19

dusndeckue SIBICHUS B npupoac: MOBEPXHOCTHOEC HATAKCHUC
" KaIMWJUJIAPHEBIC SABJICHUA B IIPUPOAC, KPUCTAJJIBI B IIPUPOIC,
HU3JTy4YCHUC COJ'IHI_Ia, 3aMCP3aHUuC BO,Z[OéMOB, MOPCKHE 6pI/ISBI;

O6p3.30BaHI/IC POCEIL, TYyMaHa, UHEA, CHETa.

Texauueckune YCTpOMCTBA: KaIluJUIAPBI, IIPUMEPHI

HCIIOJIb30BAHUA  KpUCTAJJIOB, KHUAKO CTHBIN TCPMOMCTD,




JaT4YUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETPHI, TICUXPOMETP, IMapoBas TypOWHA, JBUTraTellb

BHYTPEHHEI0 CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poga 3JEKTPUUECKUX 3apsioB
B3aumopeiictBue  3apsbkeHHbIX  Tell. 3akoH — KyioHa
7.2 (3aBUCUMOCTh CHWJIBI B3aUMOJICHCTBUSl 3apsDKEHHBIX Tell OT
BEJIMYMHBI 3aps0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe 1mnosie. HanpskEHHOCTh  3IEKTPUUECKOTO
7.3 nosig. [IpuHIun cynepno3uuuu 3JEKTPUYECKUX Iosield (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  snekTpuueckux  3apsAoB.  DJIE€MEHTApHBIN
7.4 anekTpuueckui 3apsa. Crtpoenue aroma. IlpoBomHuku u
JTUAJIEKTPUKU
7.5 3aKOoH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
26 DNeKTpUUECKUM TOK. Yenosus CyLIECTBOBAHUSA
' ANEKTPUYECKOr0 TOKA. VICTOUHMKN IOCTOSTHHOT'O TOKA
27 JIeHcTBUS DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
' MarHMTHOE). DIEeKTPUUECKUN TOK B )KUJKOCTSIX U razax
. Onexrpuueckas nenb. Cwia  Toka.  DIEKTPUYECKOE
' HalpspKeHHe
29 ConpoTuBieHHe MPOBOAHHUKA. Y IE€IBHOE CONPOTHUBIICHUE
' BELIECTBA
7.10 3akoH OMa aJ1s yyacTKa Lenu
[TocnenoBarensHOE u napajuiesIbHOe COeIMHEHUE
7.11
IIPOBOJHUKOB
PaboTa 1 MOITHOCTH 2JIEKTpUUYECKOTo TOKa. 3aKkoH J[koyms —
7.12
Jlenna
213 DnexTpuueckue ILend U MOTpeOUTeNnn 3IEeKTPUYECKON
- sHepruu B ObITy. KopoTkoe 3amblkaHue
214 [TocTtostHHBIE ~ MarHWTBHL. ~ B3anmMOJENCTBHE  MOCTOSHHBIX

7.15

MAarHuToB

MaruautHoe 1osie. MaruutHoe 1moje 3eMiIi M €ro 3HadeHUe




IUTSL SKU3HU Ha 3eMie

OneiT Opcrena. MarHuTHOE I0JI€ 3JIEKTPUYECKOTO TOKA.

710 [IpuMeHeHne 37IEKTPOMArHuTOB B TEXHUKE

JlelicTBU€ MarHUTHOIO TOJISI HA TMPOBOJHHUK C TOKOM.
217 DNeKTpoABUTaTENIb IMOCTOSIHHOTO Toka. Mcmonb3oBaHue

. JJEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOMCTBAX H Ha

TpaHCIoOpTe

Onbitel @apajes. SBreHHE 3JIEKTPOMATHUTHON HHIYKIHH.
7.18

[IpaBuio Jlenna

Onekrporerepatop. CrocoObl TMOTYYCHHS JIIEKTPUICCKOU
7.19 SHEPTHH. DJICKTPOCTAHIIMM HA BO30OHOBIIIEMBIX MCTOYHHUKAX

SHEPIUUu

[IpakTuueckue padbOTHI:

OnpIThl MO HAOMIOJEHUIO AJIEKTPU3ALMU Tell WHAYKIHUEU U

IIPU CONPUKOCHOBEHHH.

HccnenoBanue  ACUCTBUSA — JJIEKTPUYECKOTO  IIOJISL  HA

MPOBOIHUKH U JUDJICKTPUKH.

COopka u mpoBepka pabOThl ANEKTPUUYECKON  Lemu

MIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HaMPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3
290 pEe3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS Ha

pesucrope.
OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb 3JIEKTPHUUECKOTO
COTPOTUBIICHUSI TPOBOAHHMKA OT €ro JJIHHBI, IUIOMIAIN
MOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka  mpaBumia CIIOXKEHUS HanpsHKEHUN pH
MOCJIeTIOBATEIFHOM COSJIMHEHUH JIBYX pe3ucTopoB. [IpoBepka
MpaBWwiIa A CHJIbI TOKA MPHU MapaIeIbHOM COSIMHEHHUH
pesuctopoB. OrmpeneneHne padOTHl AIEKTPUUYECKOTO TOKa,
uaymero depe3 pesucrop. OrmpeneneHue  MOIIHOCTH
ANIEKTPUUYECKOTO  TOKA,  BBIACISEMOH  Ha  PE3UCTOpE.

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH CHJIBI TOK4, HWAYHWICTO UYCPC3




JaMIIOYKy, OT HampsbkeHuss Ha Hel. Ompepenenue KII/]
HarpeBarens. VccienoBaHue MarHUTHOTO B3aMMOJACHCTBHS
MOCTOSHHBIX ~MarHuToB. M3ydyeHWe MarHuTHOIO  IOJs
MOCTOSIHHBIX MarHUTOB NIPH UX OOBEIWHEHUHU U Pa3/ICICHHH.
UccnenoBanue  AEUCTBUS ~ DJIEKTPUYECKOTO  TOKAa  Ha
MAarHUTHYIO CTpEJIKY. OMBITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUSA KATYIIKU C TOKOM U
MarHuTa OT CHJIBI TOKA W HAaNpaBJieHUS TOKa B KaTyIIKE.
N3ydyeHue nelcTBUS MarHUTHOrO MOJISI HAa MPOBOJHUK C
TOKOM. Konctpyuposanue n H3y4YCHHUE paboThI
anektpoasurarens. Mamepenune KIIJl snekTponBurateabHOM
YCTaHOBKH. OnbITEI 110 HCCJICOBAaHUIO SIBJICHUS
AJIEKTPOMArHUTHOW WHIYKIIMU: HCCJIEIOBAHUE W3MEHECHU

3HAYCHHUA U HAIIPABJICHUS HHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckue SBICHUSI B IprUpoAC: BJICKTPUUCCKHUEC ABJICHUA B
aTMOC(i)epe, QJICKTPHUYCCTBO JKHWBLIX OPraHM3MOB, MAIrHUTHOC
I10JI€ 3CMJ'II/I, L[peﬁ(b IIOJIFOCOB, POJIb MArHMTHOI'O IIOJIA JIA

YKU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE

Texuuyeckue yCTpOﬁCTBaI 9JICKTPOCKOII, aMIIepMEeTp,

BOJIBTMETpP, PEOCTAT, CUETUYHK BHCKTqueCKOﬁ OHEPIHUu,

AEKTPOOCBETUTEIbHbBIE MPUOOPHI, HarpeBaTeJIbHbIC
AIEKTPOTPUOOPHI (mpumepsr), BJIEKTPUYECKHE
MpeAOXPaHUTEINH, 3JEKTPOMArHur, 3JEKTPOJIBUTaTEh

MOCTOAHHOI'O TOKA, FreHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon anemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexannueckoe aBukeHHe. MarepuanbHas Touka. Cucrema
8 - OoTCYéTa
8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBMYKEHUE




###Par###HepaBHOMEepHOE ~ TIPIMOJIMHEHHOE  JIBMD)KCHHE.

8.4 Cpenssisi 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM
JBUKEHUHT
8.5 VYckopenue. PaBHOyCKOpEeHHOE NTPSMOJIMHEMHOE IBUKEHUE
8.6 #H#Par###CBo00o1H0e nanenue. OnbrTel [ anuies
###Par###PaBHoMepHOE BIKEHHE TI0 OKpYXHOCTH. [lepron
8.7 U yactora oOpamieHus. JIuHelHas W yrJioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HproToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHPart#t#H## [pyuHIMIT CyTIepIIO3UIIUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 ###Par#H##Cuna TpeHUs: cuila TPEHHUSl CKOJBXEHMsS, cuia
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
8.14 ###Par#H##Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHSL.
' YckopeHue cBOOOIHOTO TaIeHUs
8.1 JBuxenne mnanetr Bokpyr Connima. [lepBas kocMuueckas
1 ckopocTb. HeBecomMocTh 1 neperpy3ku
8.16 PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
' TENo
8.17 H#H#HPar###PaBHoBecre TBEPAOIo Tesa ¢ 3aKPEMIEHHON 0ChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. IMmysnsc cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 #HiHPar###PeakTUBHOE IBUKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.99 Pabota cun TspKecTH, ynpyroctu, TpeHus. CBs3b SHEPruH U
' paboThI
893 [ToreHnmanbHass ~ SHEprUst  Teia,  MOTHATOrO  Hax
' MOBEPXHOCTHIO 3eMJIH
8.24 IToreHnmManbpHas SHEPTUs CXKATON MPYKUHBI
8.95 #Hi#Par###Kunernueckas JHEpPIUsl. Teopema 0
' KUHETUYECKON SHEPIUU
8.26 HHHPar###3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH




8.27

8.28

8.29

[TpakTrueckue paboTHI:

OnpeneneHne CpeaHel CKOPOCTH CKOJBKEHHUs Opycka HId
JBYDKCHUS [IApUKA 10 HAKJIOHHOH TuiockocTu. OnpeaencHue
YCKOpEHUsI Tela TPU PABHOYCKOPCHHOM IBUKCHHH TIO
HAKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTM  IIyTM  OT BpPEMEHHM IIPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumoTe3sl: €CAM TPH  PABHOYCKOPCHHOM
JBYO)KEHUU 0€3 Ha4YaJIbHOW CKOPOCTHU IYTH OTHOCSITCS KaK PsijI
HEYETHBIX 4YHUCENI, TO COOTBETCTBYIOUIME IIPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

I/ICCJIGIIOBaHI/Ie 3aBUCUMOCTHU CHJIbBI TPCHUA CKOJIBKCHHUSA OT
CWJIBI HOpMasbHOTO AaBneHus. OnpeneneHue Kod3PpuueHTa
TPCHUA CKOJIbXKCHUA. OHpeIIGJIeHI/IC JKECTKOCTHU IIPY>XUHBI.
Onpenenenne paObOTHl CHJIBI TPEHUS MPH PaBHOMEPHOM
JABHUXKCHUU TCi1a 10 FOpH3OHTaHLHOﬁ IMOBCPXHOCTH.
Omnpenenenne paboOThl CUIIBI YIPYTOCTH IpU MOABEME Tpy3a

C UCITIOJIb30BAHUEM HCIIOJABHXXHOI'O U ITOABUXKHOI'O 0JIOKOB
®du3nueckue SBICHUS B npupoac: MNpUWIMBbBI KW OTIIMBBI,
JBHMXKXCHHUEC  IIJIaHCT ConHeuHom CUCTCMbI, PCAKTUBHOC
JABVIKCHUC )KMBBIX OPTraHU3MOB

Texumueckne YCTpOﬁCTBaZ CIIMAOMCTP, JATUUKH MOJIOKCHUAA,

pacCTodHud U YCKOPCHUSA, PAKCTBI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe pBmkeHne. OCHOBHbBIE XapaKTEPUCTUKU

- KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMaTtnyeckuii U NpYy>KUHHBIA MasTHUKU. [IpeBpamenue
' SHEPTrUH MpHU KoJieOaTeTbHOM JIBUKEHUN
93 3aryxawoomue konebaHus. BbiHyXAeHHblE — KoJeOaHHUS.
' Pe3onanc
Mexannueckue BOaHBL. (CBOMCTBA MEXAHMUYECKHUX BOJIH.
04 [IpononpHple ¥ momepeyHble BOJHBL. JlIMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHUs. MeXaHH4YecKue BOJIHBI B
TBEPAOM TeJle, CECMUYECKHE BOJHBI
9.5 3Byk. ['pomMKkoCTh 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk U yIbTpa3ByK
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11

9.7

[TpakTrueckue paboTHI:

OnpeneneHue  4acTOTHI U mepuoja  KosuebGaHui
MaTeMaTH4eCKOro MasTHHKA.

Onpeznenenye 4acTOTHl U MEpHOJa KOJICOAHUH MPYKUHHOTO
MasTHHKA

HccnenoBanne  3aBUCMMOCTH  TepHoAa  KoseOaHui
HOJIBELIIEHHOTO K HUTH T'py3a OT JUIMHBI HUTH. VcciaenoBanue
3aBHCHUMOCTH TIepHO/ia KoJaeOaHHi MPY>KUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH Ieproa KoyieOaHui
rpy3a, IOJBEIIEHHOTO K HUTH, OT MAaCChl Ipy3a M KECTKOCTH

MIPY>XUHBI. I/ISMepeHI/Ie YCKOPCHUA CBO6OI[H01"O maaCHu:A

9.8

du3nyeckue SABJICHUSA B IPUPOLE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH,  3E€MJICTPSACEHUE, CEUCMUYECKHE  BOJIHBI,

HyHaMHu, 5X0

9.9

OJIEKTPOMAT

10.1

TexHuueckue yCTpOﬁCTBaZ 9XO0JO0T, HCIIOJIB30BaHHUC

YIBTPa3ByKa B OBITY U TEXHHUKE

HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE Moji€. ODJEKTPOMAarHUTHHIE  BOJIHBI.

CaoiicTBa SJICKTPOMArHuTHBIX BOJIH

10.2

10.3

[IIxana 31eKTPOMarHUTHBIX BOJIH

OnexkTpoMarHuTHas npupoga cBera. CKopocTh cBeTa.

BosHoBBIE CBOMCTBA CBETA

10.4

[TpakTryeckue paboOTHI:
W3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C ITOMOIIBIO

MOOMIIBHOTO Tene(oHa

10.5

dusnueckue sBIEHUS B NpUpoje: OMOJOrHUYEcKoe JeicTBre
BUJIUMOTr0,  yIbTpaMONETOBOTO U  PEHTIE€HOBCKOIO

U3JIy4CHUI

10.6

TexHuueckue YCTPOf/'ICTBaZ HUCIIOJIB30BAHUC

SJICKTPOMArdMuTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111

.Hy‘-ICBaH MoJelb cBeTa. MIcToUHMKM cBeTa

11.2

ITpsimonuHEtHOE pacIpocTpaHEHHE CBETA

11.3

Otpaxkenue cera. Ilmockoe 3epkano. 3aKOH OTpayKEHUs

CB€Ta

114

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lomHoe
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BHYTPEHHEE OTPaKCHHUE CBETA

11.5 Jlunza. Xop ydeit B 1uH3e
116 Ontuueckass cuctema (¢oroamnnapara, MUKpocKona H
' TeJecKona
117 I'ma3 xak onrtudeckas cucreMa. bim3opykocts U
' JAJIbHO30PKOCTh
118 Pasznoxxenune Oenoro cera B cnekTp. OmnbiTel HbroToHA.
' CrnosxeHue cCieKTpajabHBIX LIBETOB. Jlucnepcus ceeta
[TpakTnyeckue paboOTHI:
#H#Par###lccnenoBanue 3aBUCMMOCTH  yIila  OTPaKEHHS
CBETOBOIO JIy4a OT yIJa MaJeHusl.
###Par#Ht#113yuenue XapaKTEPUCTUK M300pakeHUs
IpeaMeTa B INIOCKOM 3epKaje.
#H##Par###lccnenoBanue 3aBUCUMOCTH YIJIa TPETOMIICHHS
CBETOBOI'0 Jyd4a OT yIJla MHaJeHUs Ha TPaHULE «BO3IYyX —
11.9 CTEKJIO».
###Par#t# lonyyenue HU300pakeHUI C IIOMOLIBI0
coOMparoIIel TUH3HI.
#HH#Par###Onpenenenue  (OKYCHOIO  pacCTOSIHMS |
ONTUYECKOI CUJIbI COOMpAIOIIEeH JTUH3BI.
HHHPar###ONBITHI 110 pa30KeHUI0 O€JI0ro CBeTa B CIIEKTP.
H#AH#Par####OnbITH 10 BOCIPUITHIO [IBETA MIPEIMETOB MPH UX
HaOJII0IEHUH uepe3 LIBETOBbIE (DUIBTPHI
dusnyeckue sBieHUs B npupoe: 3atMenus Connua u JIyHsl,
11.10 [[BETa TeJ, ONTHUYECKUE SBJICHHUS B arMocepe (uBeT Heba,
pedpaxuus, paayra, MUpax)
1111 TexHuueckue yCTpoWcTBa: OYKH, MEpHUcKon, (oToammapar,
' ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
191 OmneiTel Pesepdopna u ninanerapHas Moaens aroMa. Mozens
' aroma bopa
122 Hcnyckanue u TmorjiouieHHe cBera aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3myyeHus
154 Crpoenue aromHoro siapa. HykinoHHas Monenb aTOMHOIO

sapa. 3oTomnsl




PannoaktuBHbie mnpeBpamenus. llepmox  momypacmama

12.5
ATOMHBIX €D
126 SnepHple peakuuu. 3aKOHbl COXpPAHEHHUS 3apsiioBOTO M
' MaccoOBOT0 YHCEI
12.7 OHeprus cBs3M aTOMHBIX siziep. CBsA3b Macchl M SHEPIHU
128 Peaknun cunTe3a u peneHus suep. McrouHuku sHeprum
' CounHua u 3B€311
12.9 SInepnas sHepretuka. /lelicTBUEe paaMOAKTUBHBIX M3JIy4CHUN
' Ha JKUBbIE OPraHU3Mbl
[TpakTuyeckue pabOTHI:
HaGnroneHue  CIIOmIHBIX M JIMHEHYATBIX  CIIEKTPOB
oL U3ITy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHHME HSHEPIUM YaCTHUIBl IO
TOPMO3HOMY TyTH (110 hoTOrpadusm).
N3mepenue painoakTuBHOro hoHa
dusnueckue  sSBIEHMsT B INPUPOJE:  €CTECTBEHHBIN
1211 paIMOaKTUBHBIA (DOH, KOCMHYECKHE Jy4H, PaJuOaKTHBHOE
' U3JIy4eHue IPUPOJHBIX MHUHEpAJIOB, neiictBue
paZMoaKTUBHBIX U3TyYEHUI Ha OpraHu3M YeoBeKa
1212 TexHuuyeckue ycTpoilcTBa: CHEKTPOCKOI, WHIUBUAYATbHBIN

AO03UMCETP, KaMCpa Bunscona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOro
NpoBepsIeMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
TpeOoBaHuUs o0mero odpaszosanus Ha ocHoBe PI'OC

[Tonumanue ponu GpuU3MKK B HaydyHOH KapTHHE MHpa; C(HOPMHUPOBAHHOCTD
0a30BbIX MPEACTaBICHUIN O 3aKOHOMEPHOW CBSA3M U MI03HABAEMOCTH SBJICHUN
IPUPOJIBI, O POJIH IKCIEPHUMEHTa B (U3UKE, O CUCTEMOOOpa3ymomeil pou
¢u3uKN B pa3sBUTHU €CTECTBEHHBIX HAyK, TEXHMKM M TEXHOJOTHH, 00
OO~ (PU3MYECKMX 3HAHMH W WX  POJIM B IICIIOCTHOM
€CTECTBEHHOHAYYHOM KapTHHE MHpa, O BKJIA/I€ POCCUHCKHUX U 3apyOeKHbIX
yu€HbIX-QU3UKOB B pa3BUTHE  HayKd, OOBSICHEHHE  TPOIECCOB

OKpYyKaromero Mupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUA O BHJAX MaTepuH (BELIECTBO U TOJE), O JBMKEHHH KakK Crocode
CYLIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOH TEOpUU CTPOECHUS
BelIeCTBa, O (PU3UYECKOW CYNIHOCTH SIBJICHHM MPHUPOAbI (MEXaHHMYECKHUX,
TEIUIOBBIX, AEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHME pa3INyaTh SBICHUS
[0 ONHCAaHUIDO MX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHHE, YMEHHE paclo3HaBaTh
MPOSIBIICHUE M3YYEHHBIX (PUINYECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE,

BBIJIEJISISL UX CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM ITOHSTHHHOTO arrapara U CHUMBOJIMYECKOI'O SA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHUEC HUX IS PCUHICHUA y‘-IC6HI>IX 3aaa4; YMCHUC
XapaKTCPU30BaATh CBOICTBa TCI, (bHBHLIGCKI/Ie SABJICHUSA W IPOLECCHI,

HCIIOJIb3YA q)YHHaMCHTaJ'IBHI)Ie N OMIIMPUYICCKHEC 3aKOHBI

VMeHnue oOmnHCHBaTh HN3YUYCHHBIC CBOMCTBA Te€l H (bI/ISI/I‘-IeCKI/Ie SABJICHUA,

HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenune ocHoBaMH METOJI0B HAYYHOTO MO3HAHUS C YYETOM COOIIOICHHUS

mpaBuj1 6€30mMacHOro TpyAa: HabMoAeHHe (PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSTEIbHO COOMpPaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY W3
5 JAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJ OIBITA U

3aMKCHIBATh €T0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUC TIIPAMBIX W KOCBCHHBIX I/ISMepeHI/II\/'I (bHSI/I‘IeCKI/IX BCIIMYUH:

YMCHHC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIbHO COGI/IpaTB




SKCIEPUMEHTAIBHYI0 YCTAaHOBKY MO WHCTPYKLMH, BBIYHUCIATH 3HAYEHUE
BEJIMYUHBI U aHAIU3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJIaHHOU
MOIPEUIHOCTH PE3yIbTaTOB U3MEPEHHU;

IIPOBEICHUE HECJIOXKHBIX AKCIIEPUMEHTAIILHBIX UCCJIEIOBaHMI;
CaMOCTOSITENIbHO COOMpPATh KCIEPUMEHTAIbHYIO YCTaHOBKY U IPOBOAUTH
HCCIIEIOBAaHUE IO MHCTPYKLUH, MPEACTABIATH IOJIYYEHHBIE 3aBHCHUMOCTH
¢bu3nuecKux BeNMYMH B BUAe TaOAMI U TrpapuKOB, YYUTHIBATH

MOrpeurHOCTH, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[ToHnMaHue XapaKTEpPHBIX CBOMCTB (pu3MuecCKUX Mojened (MarepuaibHas
TOUKa, a0COJIOTHO TBEPAOE TEJIO, MOAEIU CTPOEHUS ra3oB, KHUIKOCTEH U
TBEPABIX TeJl, IUIAHETApHAs MOJENb aTOMA, HYKJIOHHAs MOJENIb aTOMHOI'O

;mpa) U YMCHUC IIPUMCHSATD UX IJIA 00BsACHEHUS (1)I/I3I/I‘ICCKI/IX IIpoueccoB

YMmeHue o0bACHATh (PU3NYECKHEe MPOLIECChl U CBOWCTBA TEJI, B TOM YUCIIE U
B KOHTCKCTC CI/ITyaIII/IfI IMPAKTUKO-OPUCHTUPOBAHHOI'O XapakTcpa, B
YaCTHOCTH, BBIABIATh INPUYMHHO-CICICTBEHHBIE CBSI3M U CTPOUTH
OOBSICHEHHE C OINOpOW Ha HW3YyYeHHBIE CBOMCTBA (DU3MUYECKUX SIBICHUH,

(bHSH‘{CCKHe 3daKOHBbI, 3dKOHOMCPHOCTHU 1 MOJCJIU

10

YMmenue pemats pacu€THble 3a/1a4n (Ha 6a3e 2 — 3 ypaBHEHUH), UCTIONB3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3NICCKUE BEIMYMHBI, B YACTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHE 3aJaud, BBISBIATH HEJOCTAIOUIUE JIaHHbBIE,
BBIOMpAaTh 3aKOHBI U (QopMylnbl, HeoOXoAWMBIE [JIsi €€ pernieHus,
WCIIOJb30BaTh CIPABOYHBIE JaHHBIE, MPOBOAUTH pPacy€Tbl M OLICHUBATh
PEATUCTUYHOCTD TMOJTYYEHHOTO 3HAaYeHUs (PU3NYECKON BETUYHHBI, YMEHUE
OTIpEAENATh Pa3MEPHOCTh (DU3MUECKON BEIMYMHBI, TOIYYCHHOH MpH

pEILICHNH 33141

YMmenue XapaKTCPU30BaATh ITPUHIIUIIBL JEHUCTBUS TEXHUYECKUX YCTpOP'ICTB, B
TOM 4uclie OBITOBBIX HpI/I60p0B, U TPOMBINUICHHBIX TCXHOJIOTHYCCKHUX
MpoLECCOB MO UX OMNMHUCAHUIO, UCITOJIb3Yyd 3HAHUS O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NUECKe 3aKOHOMEPHOCTH

YMeHue HCIoIb30BaTh 3HAHUS O (DU3MUECKHUX SBJICHHUSX B MOBCEIHEBHOMN
KU3HU i1 obOecriedeHHuss O€30MacHOCTH TpU OOpamieHuu C OBITOBBIMHU
npuOOpaMH W TEXHUYECCKHMMH YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U
COOIOAICHHUSI HOPM DKOJIOTUYECKOTO TOBEACHHS B OKpYXKalollel cpene;
MOHMMAaHUE HEOOXOJMMOCTH TIPUMEHEHHUS JOCTHKCHHH (U3HKH |

TEXHOJIOTHI JJIsT PallMOHAJIBHOI'O TPpHUPOAOIIOJIb30BAHUA

11

OnbIT moMcka, TNpeoOpazoBaHMsT W MPEACTaBICHUS — HHGOpMAIUU

(U3UYECKOTO  COIepKaHUS C  HCIOJb30BaHMEM  HH(GOPMAIIMOHHO-




KOMMYHHUKATHBHBIX TEXHOJIOTMH; yMEHHE OLEHMBATh JOCTOBEPHOCTh
MOJIy4eHHOW  WHGOpMAlMd HAa OCHOBE HUMEIONIUXCS 3HAHUW W
JONOJIHUTEIbHBIX HMCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BbINOIHEHUH
y4eOHBIX 3a/JlaHUil  HAYYHO-TIOMYJSAPHYIO  JUTEpaTypy (U3HYECKOTrO
COJIep KaHus, CIIPABOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT; BiajgeHue
0a30BbIMH HaBBIKAMH INpeoOpa3zoBaHus MH(OpMAIMH M3 OJHON 3HAKOBOU
CHUCTEMBl B JpPYIyl0; YMEHHME CO3[aBaTb COOCTBEHHBbIE NHCbMEHHbIE U

YCTHBIC COO6H.[CHI/I$I Ha OCHOBC I/IH(l)OpMaLII/II/I N3 HCCKOJIBKUX HCTOYHHKOB




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, TPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHUWYECKUE SABJIEHUA
11 MexaHnyeckoe  JBHJKCHHE. MarepuanpHass ~ TOYKA. Cucrema  orcuéra.
' OTHOCUTENBHOCTD IBU>KEHHS
PaBHOMepHOe M HepaBHOMepHOe nBWKeHue. CpenHsas ckopocts. Dopmyna i
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE mpsiMONIMHEIIHOE JBHXKEHHE. 3aBUCHMOCTb KOOpPAMHATHI Tejla OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOIO JIBUKEHUS:
13 x(f)=x,+0 1
I'paduku 3aBUCUMOCTH OT BPEMEHHU [UIsI TPOCKIUU CKOPOCTH, TPOEKIUH
HepeMENIeHUs], TyTH, KOOPAUHATHI IPU PABHOMEPHOM IPSIMOJUHEHHOM JABHKEHUN
3aBUCHUMOCTh KOOpDAMHATHI Tejla OT BPEMEHW B CIydyae pPABHOYCKOPEHHOIO
NPSIMOJIMHEMHOTO JIBU>KEHUSL:
2
Sl =vy s+ ay= ;
2
@opMybl 115 IPOEKIUY NEPEMELICHHUS], IPOEKLIUU CKOPOCTU U NMPOEKIUN YCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHHUU:
2
14 s.(D=uy, - T+a, EX
U_\.(f):t){h.-l-ﬂj\. L,
a,(f)=canst,
Ul.‘c2 - L’}1.'1'2 =2HISI
['paduku 3aBUCUMOCTH OT BPEMEHHM JIJIsl MPOEKIUU YCKOPEHUs, MPOEKIIMU CKOPOCTH,
IPOEKIIMH TEPEMEIIECHNs, KOOPAMHATBl IpPU PaBHOYCKOPEHHOM IMPSIMOJIMHEWHOM
JIBIKEHUN
CBobonHoe mnanenue. Dopmysbl, OMUCHIBAIOIIME CBOOOAHOE TMaJeHUuE Tena 110
L5 BEPTUKAIM (JIBUKEHHE Tella BHU3 WM BBEPX OTHOCUTENILHO TOBEPXHOCTH 3E€MIIH).
' I'paduku 3aBUCHMOCTH OT BPEMEHU ISl IPOEKLUU YCKOPEHUs, MPOEKIIMH CKOPOCTH U
KOOPJAMHATHI PU CBOOOHOM IMAJCHUU Tejla M0 BEPTUKAIU
16 CKopocTh paBHOMEPHOTO JBMKEHHUSI TeJIa 10 OKpYXKHOCTH. HarpaBienue ckopocT.

@opmyna Uil BBIUMCIEHMS CKOPOCTH 4Y€pe3 paguyCc OKpPYKHOCTHM M HEPHOL




oOparreHus:

o= iMR
T
LienTpocTtpemurensHoe  yckopenue.  Hampapienwe — LIEHTPOCTPEMHTEIHEHOIO

yckopenusi. Dopmyra it BBIYMCIEHUST YCKOPEHHUS:

Macca. IInoTHOCTE BellecTBa. (DOpMy.]'Ia JJIA BBIYUCIICHUA ITINIOTHOCTH .

_m

1.7 P=7
1.8 Cwita — BekTopHas ¢uzndeckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHarnpaBIeHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHIIbI, IEUCTBYIOIIEH Ha TEIO
Bzaumopencteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=—Fi,
TpeHnuve Nokod W TpPEeHHE CKOJbKeHUs. DopMmyna g BBIYMCICHUS MOIYJIS CHIIbI
TPEHUS CKOJIbKEHUS:
1.12 F_=u-N
- K
Hedopmarus tena. Yopyrue u Heynpyrue nedopmaruu. 3akoH ynpyroiu nedopmaruu
(3akoH ['yka):
1.13

F=k-Al




1.14

1.15

BcemupHoe Tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS:

My - 1H A
F=Gg.- L1 _2
R
Cuita TsKeCcTH. Y CKOpEHHe CBOOOIHOTO TTaIeHHSI.
dopmyiia a7 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H MmoBepxHoCcTH 3emun: F = mg.
JiBmxenne rianet Bokpyr Coniia. ITepBas kocMudeckas ckopocTb. HeBecomocTs

MepEerpy3Ku
Nmitynbe Tena — BekTopHas (u3uvecKas BeJTudrHa.
p=mi

I/IMHy.TIBC cuCTeMBl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

1.18

1.19

3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTuBHOE nBIDKEHNE

Mexanunueckas padora. @opmyra JJisi BEIYUCICHUS paOOThI CUJIBI:

A=Fsooscx

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHUA KHHETHYECKOMN

SHEPruu:

H!Uz
By

TeopeMa 0 KMHETHYECKOMN OHCPIUHU. q)OpMy'J'Ia JJIA BBIYHMCIICHHUA HOTCHHH&HLHOﬁ

OHCPIruM T€jia, IOAHATOrO

Haxa 3eMIIEH:

E,= mgh

Mexanuueckas OHCPIruAi:
E=E,+E,

3aKOH COXpaHEHMs] MEXaHNYECKOU sHeprun. Popmyna A 3aKOHA COXPAHEHUs




1.20

MEXaHUYECKOM 3HEepPTruu B OTCYTCTBHE CUJI TpeHUs: E = const.

[IpeBpanieHne MExaHU4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Poruar. Momenrt cuibel: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[TonsrkubIil 1 HenoABWKHBIN O0s10ku. KIIT/I mpocThix MexaHU3MOB,

n= Anonesnan

"%&rpaqemaﬂ

1.21

JlaBnenue TBEpAOTrO TeEIA.

@opmyia 1 BBIYMCIICHHS TABJICHUS TBEPIOTO Tena:

_E
p_'s"

JlaBnenue raza. ATMocepHOe 1aBICHHE.

FI/IIlpOCTaTI/I‘-IGCKOG JaBJICHUC BHYTPU KUIKOCTH.

CDOpMy.]'Ia JJIs1 BBIYUCJIICHUA JABJICHUS BHYTPH JKUAKOCTH!

p=pgh+p,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. @opmyna i ONPENEICHNs BBITAIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH

Ha T€J10, HOpr)KéHHOG B XXUJIKOCTbH WJIA ras:
Fage =pgV
VYcnosue iasadua teia. [inaBanue CYI0B U BO3AYXOILIIABAHUEC

Mexannueckue KojebaHus. AMIUTATYAA, TMEpUOJ U YacToTa koseOanuit. dopmyna,

CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KOJIeOaHMIA:

1.25

1.26

1.27

Marematuueckuii W NpPYKUHHBIM ~ MasTHUKMU. lIpeBpamienue 5sHepruum Ipu

K01e0aTeIbHOM ABUKEHUH
3aryxatomue konaebanus. BerHyxaennbie konedanus. Pezonanc

MexaHU4eCKHe BOJIHEI. HpOI[OJ'ILHLIC U TIONICPCUHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI H

CKOPOCTb PACIPOCTPAHECHUS BOJIHBI:

Lh=v-T




1.28

1.29

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpak€HUE 3BYKOBOW BOJIHBI Ha TPaHUIIE ABYX
cpen. adpa3Byk u yInbTpa3ByK

Ilpakxmuueckue pabomul

M3mepenue cpeaHeid IUIOTHOCTH BEIECTBA, apXUMEIOBOW CHJIBI; IKECTKOCTH
OPYKUHBL, KOX(pQHUIMEHTa TPEHHUS CKOJNBXEHHUS; pabOThl CHUJIBI TPEHUS, CHIIBI
VIIPYrOCTH; CPEIHEH CKOPOCTH JIBMXKECHHUsS Opycka 10 HAaKJIOHHOW IUIOCKOCTH;
YCKOpEHHUs1 Opycka MpH JBHKEHUU MO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U MEpUOJa
KOJICOAHWH  MaTeMaTH4YecKOro MasTHUKA; YacTOThl M IepHojaa  KoJieOaHui
NPY)KUHHOTO MAasTHHKA; MOMEHTA CHWJIbI, ACUCTBYIOIIETO HA pblYar; pabOThl CHIIBI
YIPYroCTH TpPH TOABEME Tpy3a C MOMOIIBIO HEMOABMKHOTO OJ0Ka; pabOThl CHIIBI
YIIPYTOCTH MPH MOABEME TPy3a C TIOMOIIBIO TOABIKHOTO OJIOKA.

HccnenoBaHne 3aBHCUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa TOTPYKEHHON YacTH
TeJa ¥ OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOUICH CHJIBI OT MAacChl
TeJa; CUJIbl TPEHUS CKOJBKEHHS OT CHJIbl HOPMAQJIBHOTO JaBICHHS M OT poja
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENEHH AehopMaIiu
NPYKUHBI, YCKOPSHHs OpycKa OT yriia HakJIOHAa HAIPaBISIONICH; meproia (4acToThl)
KOJICOAHWH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpHOAA KOJICOAHUH MPYKHUHHOTO
MasiTHUKa OT MacChl Irpy3a W KECTKOCTH MPYXKHHBI; UCCICIOBAHHE HE3aBUCHUMOCTH
nepuosia KojeOaHWil HHUTSHOTO MAasTHHKA OT Macchl Tpy3a. llpoBepka ycmoBus

paBHOBECHS pblyara

1.30

1.31

2.1

Qusuueckue A61eHUs 6 Npupode. TIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
YKUBOM M HEXKUBOU NpUpoJie, NEHCTBUE CUIIBI TPEHUS B PUPOJE U TEXHUKE, PUIIUBbI
U OTIUBBI, JBUXKEHHE IIaHeT COJHEYHON CHCTEMBI, PEAKTUBHOE JIBUJKEHUE >KMBBIX
OpraHU3MOB, pbIUaru B TeJi€ YeJIOBEKa, BIMSHUE aTMOCPEPHOTO JABJICHUS HA KUBOMN
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE,

CECMUYECKHUE BOJIHBI, I[yHAMH, 9XO

Texnuyeckue ycmpoucmea: CHUIAOMETP, MAATYUKU TIOJOXKEHUS, pAacCTOSHUSA W
YCKOpEHUs, JAWHAMOMETpP, MOAIUMIHHUKK, PpaKeTbl, pblyar, IOABWXHBIA U
HENOJIBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
cooOmiarmuecst CoCylbl, YCTPOHCTBO BOJOMNPOBOJA, THAPABINYECKUNA Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp, 3XOJIoT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

TEIJIOBBIE ABJIEHUA

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOH TEOPUH CTPOECHMS BEIECTBa.

Mogenn TBép,[[OFO, KHUIKOT'O u rasoo6pasHor0 COCTOSIHUM BCIICCTBA.

Kpucranmmaeckue u amopdabie Tena

2.2

JBmxenue yactui] BemecTBa. CBA3b CKOPOCTH ABWKEHHSI YACTHUI[ C TEMIIEPATYpPOIl.




bpoyHoBckoe nBmxenue, nuddy3us

2.3 CmaunBaHUE M KallWJUISIPHBIC SIBJICHUS
2.4 TemnnoBoe pacHIMPEHHUE U CKATUE
2.5 TemnnoBoe paBHOBECHE
26 BayTpennss sueprus. Pabora u Terionepeaada kak criocoObl U3AMEHEHHUS BHYTPEHHEH
SHEPTUU
2.7 Bunb! Temonepenayn: TemIONPOBOIHOCTD, KOHBEKIINS, U3TyICHHE
Harpesanue u oxnaxjaenue Tei. KoJnmyecTBO TEIUIOThL. Y AelbHAS TEIUIOEMKOCTD:
2.8 =cm(t,—t,)
Q=cmlt,—t
3aKOH COXpaHCHHsI SHEPTUHU B TEILIOBBIX MpoIieccax. Y paBHEHUE TEILIOBOTO OaiaHca:
2.9 Ql +Q2 +..=0
Vcniapenue u KoHACHcalus. VI3MeHeHe BHYTPEHHEH SHEPTrUH B MPOIecce UCTIapEHHUSI
2.10 U KoHJeHcaruu. Kurenue ®uakocTu. Y ienbHas TerioTa napooopasosanus: L = Q/m
2.11 BrnaxHocTs Bo3ayxa
[InaBnenue u kpuctamumsanus. Vi3MeHeHne BHYTPEHHEW dHEPTUM MpU IJIABICHUH U
KPUCTAITU3AIUU. Y IeTbHAS TEIIOTA TUIABJICHUS:
2.12 Q
m
BHYyTpeHHSISI SHEpTUsl CropaHus TOIUIMBA. Y JIeNIbHAS TETUIOTa CTOPAHMs TOTUINBA: (| =
2.13 Q/m
2.14 [Mpunnumns! padots! TemoBsix apurateneid. KI1/] remmoBoro agsurarens
Ipaxmuyeckue pabomul
W3mepeHune yIeNbHON TEIUIOEMKOCTH METAUTMYECKOr0 IHJIUHAPA; KOJIHYECTBa
TEIUIOTHI, TTOJYYEHHOTO BOJOW KOMHATHOW TemrmepaTypbl (PUKCHPOBAHHOW MAaccChl, B
215 KOTOPYIO ONYIIEH HArpeThlid IWIMHJP; KOJWYECTBA TEIUIOTHI, OTJIAHHOTO HArpeThIM
[UIMHIIPOM, TOCJIe OMyCKaHUS €ro B BOAY KOMHATHON TEMIEpaTypbl; OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/yXa; YACIbHON TEIUIOTHI TUIABJICHUS JIbaa. VccnenoBanne n3MeHSHUS
TEMIEPAaTypbl BOABI TPH PA3IWYHBIX YCIOBHSX; SBJICHHUS TEIJIOOOMEHa MpHU
CMELIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS
2.16 Qusuueckue s61eHUsl 6 npUpooe. TTOBEPXHOCTHOE HATSHKEHUE M KAWL PHBIC SIBIICHUS




B MPHUPOJAE, KpUCTAIIBl B mpupoje, uznydeHue ConHIA, 3aMep3aHue BOJOEMOB,

MOpCKHUe Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHEs!, CHera

Texnuueckue ycmpoﬁcmea.‘ KalnJUIApbl, HOPUMEPbI HCHOJb30BAHUSA KpPUCTAJLIOB,

2.17 KHUJIKOCTHBIM TEPMOMETp, JaTYUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onexkrpuzanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsii0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs IEKTPUUYECKOro 3apsaa
34 Onexkrtpudeckoe mnosie.  Hanpspk€HHocTh — snekTpuyeckoro  mois.  IIpunnun
CYIEPITO3UIINH IIEKTPHUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn osnextpuyeckux  3apsmoB. JlelicTBME — ANEKTPHUYECKOTO MO  HA
3JIeKTpUUecKue 3apsabl. [[pOBOAHUKY U TUAIIEKTPUKH
[TocTosiHHBIN 3nekTpuueckuil Tok. JleiicTBusa snexkrpuueckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=qg/t,U=A/q
DJIEKTpUIECKOE COTPOTUBIICHUE. Y ACTBHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma amst yyacTka anekrpudeckoit nernu: | = U/R
[TocnenoBarenpbHOE COENMHEHHE TPOBOTHIUKOB:
1,=1,: U=U,+U,: R=R +R,
39 [MTapannensHOE COEAMHEHUE TPOBOTHUKOB PABHOTO COMTPOTHBIICHUS:
U=UsI=]+I;R=2.
- - .2
CwMeranHble COeIMHEHUS POBOAHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenna:
3.11 O=I"R-t




OnbIT Opcreaa. MarHuTHOE MOJI€ MPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MAarHUTHOMN

3.12
UHIYKIHH
3.13 MarHuTHOE 1oJIe TOCTOSIHHOTO MaruuTa. B3anMoseiicTBue NOCTOSSHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOIO IOJIsI HA IPOBOAHUK C TOKOM
3.15 Onpitel @apanes. SABnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ipakxmuueckue pabomul
M3mMepeHue 31eKTpUYeCKOro CONPOTUBICHHS PE3UCTOPA; MOLIHOCTH 3JIEKTPUUECKOTO
TOKA; pabOTHI 3JIEKTPUUECKOI0 TOKA.
HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE (PE3UCTOPBI,
3.16 JaMITOYKa), OT HANpPSDKEHUS Ha KOHILIAX MPOBOJAHUKA; 3aBHCUMOCTHU COMPOTHBIICHUS OT
' JUIMHBl ~TPOBOJHMKA, IUIOIAJAM €ro IMOMNEpPEeYyHOro CEYeHHs U YAEIbHOIo
COIIPOTHBIICHUSI.
[TpoBepka mnpaBuia i 3JIEKTPUYECKOIO HANpPSDKEHUS IPH  [OCIEI0BATEIbHOM
COCMHEHUU TPOBOJAHMKOB; TpaBWIAa Ui CHJIBI OJEKTPHYECKOTO TOKA TIpPH
napaujielIbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue AGNeHUs 6 Npupoode: DIEKTPUUYECKHE sBIEHHS B arMocdepe,
3.17 3JIEKTPUUECTBO KMBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMJIH, Apei] MomocoB, poib
MarHUTHOTO TIOJIA JUIs1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHHE
Texnuyeckue ycmpoucmea: 3JIEKTPOCKOI, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JNIEKTPUUECKOW  HHEpPIuHu, dJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HarpeBaTeIbHbIE
' AIEKTPONPUOOPHI  (TIPUMEPHI), DJIEKTPUUECKUE TPEAOXPAHUTENN, SJIECKTPOMArHHUT,
3JIEKTPOJIBUTATEINb TIOCTOSHHOTO TOKA, TEHEPaTOp MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHOe pacipoCcTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.23 Hucniepcust cBera
3.2 JInnza. Xox nydeit B muH3ze. DoKycHOE paccTossHUE JIUH3bI. ONTHYECKas CUIa JIMH3BI:
' D=1F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ilpakxmuueckue pabomul
#H##Par###13mepeHne  ONTUYECKOW CHJIBI  coOWparomied  JIMH3BI,  (DOKYCHOTO
3.96 paccTosiHUsL coOuparoniei JuH3bl (M0 CBOWCTBY paBEHCTBA pPa3MEpOB IpeaMeTa U

n300pakeHus, Korja IpeAMET pacHojoXeH B JIBOMHOM (oKyce), IoKa3aTems
IIPEJIOMJIEHUS CTEKIIA.

###Par###IccnenoBanue CBOWCTBA HW300pPaKEHHS, IMOJYYCHHOTO C IOMOIIBIO




coOuparomiel JUH3bI; U3MEHEHHs] (POKYCHOTO PACCTOSHHUS JBYX CIIOXKEHHBIX JIMH3,
3aBUCHMOCTH yIJla MPEJIOMJIEHHUS CBETOBOIO Jyya OT yrjla NaJeHUsi Ha TpaHUlle

«BO3AYX — CTCKIIO»

Dusuveckue s61eHUs 8 npupode: 3aTMCHUS COJ'IHI_[a u .HYHBI, oBETa TCJ, OIITUYCCKUC

321 sBiieHUs1 B aTMocepe (uBeT Heba, pedpakims, paayra, MUPax)
3.28 Texnuueckue ycmpoticmaa: OYKU, IEPUCKOII, POTOAMTAPAT, ONTHICCKHE CBETOBO/IbI
4 KBAHTOBLBLIE SIBJIEHUA

4.1 PagunoakTuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbda-u OeTa-pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Mozaenb aroma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [lepuon nmonypacnaia aTOMHBIX sIIep

4.5 SnepHbie peakiuu. 3aKOHbI COXPAHECHHUS 3aPsIOBOIO M MACCOBOTO YUCEI
Dusuueckue s61eHUs. 6 NPUpoOe. SCTECTBCHHBIN PaMOaKTUBHBIN (OH, KOCMHYECKHE

4.6 Jy4H, PAIMOAKTUBHOE M3ITydeHUE MPUPOIHBIX MUHEPATIOB, JCHCTBHE PaIMOAKTHBHBIX
U3JTYYCHUH HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHIWBUAYAIbHBIA JO3MMETpP, KaMepa

BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., iBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka, 7 knacc/ [lepeimkua A.B., O0IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe o0mecTBo «M3aaTenbeTBO

«ITpocsemnieHue»

» ®dusuka, 8 kinacce/ Kabapaun O.0., AkunonepHoe o6mectBo «M3naTenbcTBo
«ITpocBemieHue»

» Gusuka, 8 knacc/ [lepeimkun A.B., O011eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkumonepHoe o0mectBo «M3aaTenbeTBO

«IIpocBemenne»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiimoHepHoe 001IecTBO
«M3parenscTBO «IIpocBemenune»

» dusuka, 9 knacc/ I'pauér A.B., IToroxes B.A., bokos I1.}O., O6miecTBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCThIO M3naTensckuiil ieHTp « BEHTAHA-

['PA®y»; AkunonepHoe obiectBo «M3aaTenscTBo «lIpocBerienue»

» dusuka, 9 knacce/ Kabapnun O.D., AkunonepHoe obiiectBo «M3aaTeancTBo

«IIpocseuieHue»

METOINYECKHUE MATEPHAJIBI VIS YYUTEJIA

®usuka. 7 kinacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue K yueOHuky M.

M. Ilepsiikuna, A. M. BaHoBa



dusuka. 8 kiacc. Meroauueckoe nmocooue k y4. [lepoimkuna. - @unonosuy H.B.

dusuka, 9 kinace, Meroguueckoe nocooue, 'yrauk E.M., 2016

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. https://myschool.edu.ru/ Mos mikoma

2. https://resh.edu.ru/ Poccuiickas 31eKTpOHHAs IIKOJIA.

3. https://fipi.ru/ ®UITN

4. http://interneturok.ru. Ypoku mkoyibHOW pOTpaMMBI.

5. https://www.youtube.com/user/upiterra Madoypoxk.

6. https://phys-oge.sdamgia.ru/ Coam I'1A.

7. https://phys-oge.sdamgia.ru/ Caam BIIP.

8. http://class-fizika.narod.ru/vu7.htm . Kiaccuast pusuka. s m0003HaTEIbHBIX.
9. http://znaika.ru/catalog/9-klass/physics . 3naiika.

10. http://www.calc.ru/video-po-fizike+8.html. Bugeoypoku mo OI'3.

11. http://optika8.narod.ru/norma.htm. OneIThI 1O GU3KKE.

12. http://www.virtulab.net/. BuptyansHas tabopatopusi.

13. http://phet.colorado.edu/en/simulations/translated/ru . JlabopaTtopus BUPTyaJIbHBIX

CUMYJITOPOB






