MHUHHUCTEPCTBO IMPOCBEIEHUA POCCUMCKON ®EJIEPAIINN
MuHMCTEpPCTBO 00pPa30BAHUA U MOJIOEKHON MOJUTUKN CBepiI0BCKOM
obJiacTH
NpouTcroe MyHHIUNIAJIbHOE 00pa3oBaHue

MOY "Pyanosckasa OOII"

[MognuncaHo undpoBomn

XanpynninHa v
noannmcbio: Xaun pynnnHa YTBEPXKIEHO
CBeTnaHa CBeTtnaHa KamnnoBHa  Jlupexrop
HaTta: 2023.09.19
KaMVanBHa 12:14:04 +05'00" Xaitpymmna C.K.
[Tpukax Ne52-o1 ot «24»
aBrycra 2023 .
PABOYAS ITPOT'PAMMA
(ID 606343)

yueOHoro npeamera «®@usuka. bazoBbiii ypoBeHb»

U1 oOydJaronuxcs 7-9 kimaccon

c. Pyanoe 2023






INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHUI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMsS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM PeaepanbHOi pabodeit MporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusmkay.

CopepxaHue mnporpaMMbl 1o (u3Mke HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYalOUIMXCs M OPTaHM3aldi0 HM3YyYEHUs
GbU3MKKM Ha NeATebHOCTHOM OCHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanusaruu TpeboBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJbTaTaM OO0Y4YEHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIUBaeT paclpeeseHue yueOHOro Matepuania
1o rojgam o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIIeI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACPKAHUSA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJaroOmuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM Uil  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUN, HW3ydyaeMbIX XHUMHEH, OWOoJIOTHEeH, acTpOHOMHEH H (PuU3HIECKON
reorpague, BHOCUT BKJIAJ] B €CTECTBEHHO-HAyUYHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4HOrO MEeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 raaBHBIX 3a7a4 (U3UUYECKOTr0 0O0pa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH U
MHTepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e UHTEPHPETUPOBATh  JAaHHbIE WU HUCIOJb30BaTh  HAy4dHbIC
J0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOOB.

Henn wusyueHuss ¢GU3MKK Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpa3oBareibHBIX opranuzanusx Poccuiickoit ®enepanuu, peannu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE TMPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-48H).
Heau uzyyeHus: pusuku:

NPHOOPETCHHE HWHTEpEeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HHTC/UICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJC IMO3HAHUS U (OPMUPOBAHUE
MCCJIeI0BATEIHLCKOTO OTHOIICHHUS K OKPY)KAIOITUM SIBJICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbraTa H3ydYeHUs
OCHOB CTPOCHHMSI MaTepHUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O POJU (DU3UKU JUISI Pa3BUTHS IPYTHUX
CCTCCTBECHHBIX HAYK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUA O  BO3MOXHBIX  chepax  Oymymiei
npo(heCCHOHATBLHON ESITEIbHOCTH, CBA3aHHOW ¢ (M3MKOM, MOJTrOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHHH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IIporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HIGFO 06pa30BaHI/I}I obecrneunBaeTCs PEIICHUEM CICAYIOIMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JMCKPETHOM CTPOEHUM  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSAX;

NpUOOPETEHHE YMEHUUN OIMUCHIBATH U OOBSACHATH (HU3MUECKHUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJYYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIECHUs TNPOCTEHUIIUX PACUETHBIX 3alad ¢
UCIIOJIb30BAHUEM bu3nIecKux MOJIeIeH, TBOPUYECKHUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BHUTHE YMEHUN HAOJI0aTh MPUPOHBIEC SIBJICHHS U BBITIOJHATH OIBITHI,
nabopaTopHble  paOOThl M  OAKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ mHpoOpMaluenn (GU3NUIECKOro CoIep’KaHusd,
BKJIOUass MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON NeATeIbHOCTH, CBI3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3ydenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 dacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlelto0), B 8
Kiacce — 68 yacoB (2 4aca B Henenmo), B 9 kiacce — 102 gaca (3 daca B Henelo).

[Ipennaraemslii B nmporpamme 1o (Qu3uke MnepedyeHb J1abopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeNb JeIaeT BbIOOP MPOBEICHHUS



7a060paTOpHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEMH
oOy4Jaromuxcs, ClHUcKa HKCIEPUMEHTAIbHBIX 3a/IaHHM, MpejiaraeéMblXx B pamKax
OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ posib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABiaeHus npupoibl. PU3NYECKHE SBICHUSA:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuMHbL. M3Mmepenue Quiznueckux BenuyuH. Dusznueckue
npudopsl. [lorpemnocts u3mMepenuii. MexxayHapoiHasi cUCTeMa €IMHUIL.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKM H3Yy4YalOT IMPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJI TMO3HAHMS: HAONIOJCHHE, TOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIIBIKEHUE TUIIOTE3, IKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIEICH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHbIE, CBETOBBIE
SIBJIICHUSL.

2. ®usnueckue TpuOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
I (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

1. OmpeneneHue EHbI IeJIeHUs IIKabl U3MEPUTENHLHOTO TTprbdopa.

2. M3MepeHune pacCTOSTHUM.

3. M3mepenue 00bEMaA )KUIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJbIX TEll.

5. M3MepeHune Temieparypbl NpU MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue wuccienoBaHUs MO MPOBEPKE THIIOTE3bI: JAIbHOCThH MOJETA
IIapyKa, MyIEHHOTO TOPU30HTAIILHO, TeM OoJiblle, 4eM OoJbllle BhICOTA
nycKa.

Paznen 2. IlepBoHayasibHble CBeICHUSI 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHL,

JOKa3bIBAIOILINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul] BemecTtBa. CBs3b CKOPOCTH JBWKEHUS YacTHI[ C
temriepatypoil. bpoyHoBckoe aBmwxkenue, nuddysus. BzaumoneiicTBue uacrtuil
BEILECTBA: IPUTSIKEHNE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpauuu.

1. HaGmonenre OpOyHOBCKOTO JIBHXKEHHSI.



2. Habmonenue nuddysun.
3. HaGmtomenue — siBneHud,  OOBSACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTaJKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimeot.

1. Ouenka JuamMeTpa aroMa METOJAOM PsoB  (C  KCIOJIB30BAaHUEM

dbotorpadumuii).
2. OnbITHI 110 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBukeHHe U B3auMo/ielicTBHE TeJl.
Mexanudeckoe ABWKeHHE. PaBHOMepHOE U HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. Cpennsisi CKOpPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér mytu u
BpPEMEHU JABUKCHHUS.
SIBnenue wuHepuWU. 3aKOH WHEpIUU. B3aumojeicTBue Tesn Kak NpUYMHA
U3MEHEHMSI CKOPOCTH [IBIDKEHHsI Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3h IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHIIE
00BEMa BellecTna.
Cuna Kak xapakTepucTHKa B3auMozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
['yka. 3mepeHue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIieHHE TATOTEHUS U CHUJia
TspkecTu. Cuiia TSHKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Croxxenue
CWJI, HAIPaBJICHHBIX MO OJHOU mpsiMoil. PaBHoxeicTByromas cun. Cuna TpeHUs.
TpeHue cKOMbXKEHUS U TPEHUE MOKOA. TpeHHe B MPUPOJIC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTro JIBUKEHHUS TeNa.
2. U3mepeHne ckopoCTH MPSAMOIUHEHHOTO ABUKEHUSI.
3. HaGmronenue siBeHUs: MHEPIUH.
4. HaOmroneHnue n3aMeHeHUs] CKOPOCTHU MPHU B3aUMOJIEUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TE.
6. CioxeHue Cui, HalpaBJIeHHBIX IO OAHOW MPSMOH.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapuKa B >KUJIKOCTH,
MOJIEITH DJIEKTPUYECKOTO aBTOMOOUIISL U TaK J1ajee).

2. OrmpeneneHne CpelHEe CKOPOCTH CKOJIBKEHHsS Opycka WM IIapuKa IIo
HAKJIOHHOM IMJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTsKkeHus (nedopmalimn)
NPYXUHBI OT TPUIIOKEHHON CHJIBL.

5. OmbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBl TPEHHUS CKOJIBKEHUS OT
Beca TeJa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEN U ra30B.



JlaBnenue. CiocoObl YMEHBIIICHUS W yBEIWYEHU JaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJieHHs] Taza oT oObéma, Temmeparyphl. Ilepemadya naBiieHHS
TBEPABIMU TEJIAMH, XKUAKOCTIMU W ra3zamu. 3akoH Ilackams. IIHeBmaTuueckue
MaIliHbI. 3aBUCUMOCTbH JaBJCHUS XKUIKOCTH OT TiyOWHBI. ['mapocratnueckuit
napagokc. Coobriaromuecs: cocybl. [ mapaBnnyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atmocepHoe maBiaeHue. [IpuuuMHBI CyIECTBOBaHUS
BO3yITHOM o0onouku 3emiu. OmbiT Toppuuemnu. M3mepenue atMmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 11 u3MepeHus: aTMOCPEepHOro AaBICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrpy>KEHHOE B HUX TeJi0. BriTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

CooOmatoruecs cocy/ibl.

['mnpasnuueckuit mpecc.

[IposiBnenue nercTBHs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa MOrPY>KEHHON YacCTH
T€Ja U IJIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKUBAOMIEH CUIIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TEN: MJIABaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
’KHIKOCTh YaCTH Tea.

OmpenenieHue  BBITAJIKMBAIOIIEH  CWIIBL, JIGUCTBYIOIEH Ha  TeJo,
NOTPYXKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIOIICH HA TEJIO
B JKHUJIKOCTH, OT MacChI TEJa.

OnbITEI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B IKUIKOCTH, OT O0BEMa MOrpYyKEHHOW B
’KHIKOCTh YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOOKH U
onpenesieHne e€ rpy30noIbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JDHEpPrusi.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAs IIJIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHwe mpaBWiia paBHOBECHUS pbluara K OJIOKY.



«3omotoe mnpaBwio» MexaHukd. KIIJ mpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TOTEHUUAJbHAs JHEPTHS.
IIpeBpalieHre OTHOTO BH/Ia MEXaHUYECKOUN IHEPTUH B IPYTrOi. 3aKOH COXpaHEHUs
SHEPIUH B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenve pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHUU Tela

10 TOPU30HTAJIbHON TOBEPXHOCTH.
2. HccrnenoBanue yclOBHil paBHOBECHSI pblyara.
3. Usmepenwne KIIJ] HaKIOHHOM TIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOU DHEPIUU.
8 KUIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca W pasMepbl aTOMOB M MOJIeKys. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopgenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSSHUM BeIIeCTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHNE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HAa OCHOBE TOJOXKEHUM MOJEKYIIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemIoBOe paclIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH HHEPTHHU:
Temionepeaaya u COBEpILICHUE paboTHI. Bunsr TeTIonepeaayn:
TETUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYCHHE.

KoanuecTBo TemnoThl. YIenbHas TEIIOEMKOCTH BelllecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHeHHWE TeruioBoro Oamanca. [lnaBieHue wu
OTBEpJCBAaHUE KPUCTAUIMUYECKUX BEIIECTB. YAEIbHAs TEIJIOTa TIJIABJICHUS.
[TapooOpaszoBanue u koHaeHcanusa. Mcmapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHHus. 3aBHCUMOCTb TeMIIEpaTypbl KHUIIGHHS OT aTMoc(epHOTo
JTIaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus ToruBa. Y AeJbHas TEIJIOTa CrOpaHus.

[Tpunnumer pabotel TeroBeiX aBuratenei KIIJ TerutoBoro npurarens.
TennoBble ABUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO JBUKEHUS.
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10.
11.
12.
13.

Ha6monenune nuddysun.

HaGmronenue siBeHnit cMauMBaHUsI M KalMJUIIPHBIX SIBJICHUH.
HaGmroeHne TemioBoro pacmpeHus Tel.

N3meneHnune namieHUs Tra3a NMpu U3MEHEHUH 00bEMA M HATpEeBAaHUU WITU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Buasl Tenonepenaymu.

OxJakJIeHre TIPH COBEPIICHUH PabOTHI.

HarpeBanwue npu coBepiiieHHH pabOThl BHCIITHUMU CHUJIAMU.
CpaBHeHME TEIUIOEMKOCTEH pa3IMuHBIX BEIIECTB.
Habmaronenue kuneHus.

HaGmroieHre mocTosTHCTBA TeMIepaTyphl IPH TUTABJICHUH.
Moenu TEIUIOBBIX ABUTaTEJIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHIIA.

OnbIThl, JI€MOHCTPUPYIOIIUME 3aBUCUMOCTH JAaBIICHUS BO3AyXa OT €ro
00béMa M HArpeBaHUS WIN OXJIAXKISHUS.

[IpoBepka ruNOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

HaGmonenne w3MeHeHHMs] BHYTPEHHEH DSHEpPruM Tejna B pe3yibTaTe
Tertonepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  IIpHU
TEII000MEHE C HAarpeThIM METAJUIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TETIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OrnpenenieHne OTHOCUTEIILHOM BJIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TETUIOTHI MUIABICHUS JIbJA.

Paznen 7. djekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsiaoB. BzaummoneiicTBue
3apsikeHHBIX  Ted. 3akoH KyrnoHa (3aBUCHUMOCTh CHJIBI  B3aMMOACHCTBUS
3apsHKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEJIAMH).

OnekTpuueckoe moJie. Hampsxk€HHOCTh 3nekTpuueckoro mnojsd. Ilpuniun
CYNEPTO3UIINH IEKTPUUESCKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA 3JICKTPUUECKUM 3apsii.
Ctpoenne aroma. [IpoBOIHMKM W  JMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsja.

ONIEKTPUUYECKUM TOK. YCIOBHUSI CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
HNcTtouyHukn TOCTOSSHHOTO TOKAa. JIeMCTBUSA DJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUYECKUH TOK B XKHUJKOCTSAX U ra3ax.

Onexktpuueckas uenb. Cuwina Toka.  DJIEKTPUUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YIEIBHOE COMPOTHUBJIIEHUE BeliecTBa. 3akoH Oma
st ydactka uenu. [lociemoBarenbHOE W MapajlieIbHOE — COCIMHEHUE
POBOJHHUKOB.

PaGota w MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHma.
DneKTpuUecKue e U MOTpeOUTENH IEKTpUIecKoit sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosnable  MarHuThl.  B3amMojeiicTBMEe  ITOCTOSHHBIX  MarHuTOB.
MarnautHoe 1oyie. MarauTHoe mosie 3eMJIM M e€ro 3HaueHue JJIA JKU3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe Tole  dJeKTpuueckoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B T€XHUKE. J[€fiCTBME MAarHUTHOIO TIOJIsl HA MPOBOJAHUK C TOKOM.
OJNIeKTPOABUTATENIbL TOCTOSTHHOIO TOKa. VCMoOnb30BaHUE JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DJIeKTpOreHeparTop. Crioco05b1 MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpur3anus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCUCTBUE 3aPSIKEHHBIX TEl.
YCTpOMCTBO U IEMCTBUE JNEKTPOCKOTIA.
DJIeKTpOCTATUYECKAST UHIYKIIUS.
3aKOH COXpaHEHUS IICKTPUUECKUX 3apsII0B.
ITpoBOTHUKH U AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHN AJIEKTPUYECKOTO TOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIerCTBUS SIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKU TOK B KHUJIKOCTH.
. ['a30BbIl paszpsn.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenue 3JIeKTpUIeCcKOro HalpsKeHUs BOJIBTMETPOM.
. PeocTat 1 MarasuH cOnpOTUBIICHUH.
. BzanMmoencTBre mocTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHrue MarHUTHBIX TOJICH MMOCTOSTHHBIX MarHUTOB.

OnbIT DpcTena.

MarsuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBHe MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSSHHOTO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON MHAYKITHU.

OnbiThl Dapajes.

3aBUCUMOCTh HAIPABJICHUS WMHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHKHOBEHHUS.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v ok~ ow

10.
11.

12.

13.

14,

15.

16.

OnpiThl 1O HAOMIONEHUIO BJIEKTPU3ALMM TN HWHAYKIWMEH | TpHU
CONPHUKOCHOBEHHUH.

HccnenoBanre JEWCTBUS 3JIEKTPUYECKOrO IOJISI HA MPOBOJHUKH U
TURJIEKTPUKH.

COopka u npoBepka paboThl IEKTPUUECKOMN IIEMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CHIIBI TOKA.

N3mepenue u peryampoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpEe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCHMOCTb ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JWHBI, IUIOWAAUd IONEPEYHOTrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHU IpU MOCJIEA0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa MpPU MNapaJJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
Onpenenenue MOIIHOCTH  3JIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Y€pe3 JaMIIOYKy, OT
HaIPSKEHUS Ha HEH.

Onpenenenue KII/] narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MarHUTOB IPU  HUX
O0OBEIMHEHUU U pa3/IelICHUN.

HccnenoBanue neiCTBUA SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONbITBI, JE€MOHCTPUPYIOLIHE 3aBUCHUMOCTb CHJIBI B3aUMOJAECHCTBHS
KaTylIKM C TOKOM W MarHuTa OT CHJIbl TOKa WM HaIlpaBJICHUS TOKa B
KaTyLIKE.

18. I3ydenue AeicTBUSI MAarHUTHOTO MOJIS1 HA MPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenue KII/I 351eKTpoiBUTraTENbHON YCTAHOBKH.

21. OOBITBI 1O MCCHEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
UCCJIEJOBAaHNE W3MEHEHUN 3HAYEHUsS W HANpaBiI€HUS HWHIYKIHOHHOTO

TOKA.
9 KUIIACC

Pa3ngen 8. Mexannueckue siBJICHUA.

Mexannueckoe JABUWKeHHE. MarepuanpHass Touka. Cucrema oOTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHs. PaBHOMepHOE NpsIMOIMHEHHOE
nBuxeHne. HepaBHoMepHOe npsmoiinHeiiHoe nBukeHue. CpelHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe JBmkeHue. CB0OOOIHOE
nagenue. OnwITel ["anuies.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m ydactota oOpareHus.
JIuHenHas u yriioBast CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[Tepsoiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUSI CKOJIbKEHUS, CHIIa
TPEHHUS MIOKOsI, APYTUE BUBI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUS. Y CKOpEHHE CBOOOIHOIO
nageHus. J[Bmxenue miuaner Bokpyr Connua. IlepBas kocMmuueckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOIO Tejla € 3aKPEIUVIEHHON OChIO BpalieHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenune umiyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBHKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cui TsHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIManpHas SHEPrus Tela, MOJHATOTrO HaJl
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIManpHast sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KHHETMYECKOW HHEPTUU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JABMKEHUS TeJla OTHOCUTENIbHO Pa3HBIX Tell

OTCUETA.
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8.
9.

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

CpaBHEeHHE TyTeW W TPAcKTOPHH JBMIKEHHS OJIHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbBIX TeJ OTCUETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TTPSIMOJIMHEHHOTO JIBHYKCHUS.
HccnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HaGuroieHre NBHOXKCHHS TeJla 1O OKPY>KHOCTH.

HaOuroieHre MEXaHUUECKHX SBIICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ pPABHOMEPHOM HW  YCKOPEHHOM JIBHKCHHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPCHHS TeJla OT MAacChl Tejla M JICHCTBYIOMICH Ha HETO
CHJIBL.

HaGuroierre paBeHCTBa CHIT TIPH B3aMMOJICHCTBUN TEJ.

M3meHeHMe Beca Tela MPU YCKOPEHHOM JBHIYKEHUU.

[lepenaua uMITyiIbCca MpU B3aUMOJICHCTBUH TEIL.

[TpeoOpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUH TEJ.

CoxpaHeHHe UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMOACHCTBHUH.
HaGuroieHre peakTHBHOTO JIBHYKCHHS.

CoxpaHeHHe MEXaHUYCCKOH SHEPTUHU TIPH CBOOOHOM IaJICHUH.
CoxpaHeHHe MEXaHUYCECKON IHEPTUH MPH ABUKCHUH TeJIa MO/ JCHCTBUEM

PYKUHBIL.

Jlabopamopnuie padbomot u onvimot.

1.

KoHcTpyupoBanue TpakTa JUisi pa3roHa M JajbHEHIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJbXKEHUs OpycKa WM JABUKEHUS
IIapyKa Mo HAKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Tejla TMPU PaBHOYCKOPEHHOM JBUXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW MPHU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Onpenenenne kodhPUIIEHTa TPEHUS CKOIBKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHS NMPU PABHOMEPHOM JIBIXKEHHH Teja
110 TOPU30HTAJILHOMN MOBEPXHOCTH.



10. Onpenienienne  pabOTHl  CHJIBI  YOPYTOCTH TIpH  TOABEME Tpy3a C
VICIIOJIb30BaHUEM HEIOABUKHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHCHHS YHEPTHH.

Pa3nen 9. MexannuecKne KoJ1e0aHUA M BOJTHEI.

KonebarensHnoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPHOI,
4acToTa, aMIUIUTyAa. MaTreMaTH4ecKuil U NPYKUHHBIA MasTHUKU. [IpeBparieHue
SHEPTHH MPH KOJIeOATEIIHHOM JIBHKEHUU.

3aryxaromue  KojeOaHusa.  BeiHyxkIneHHble — koneOanus.  Pe3onanc.
Mexannueckue BoiHbBL. CBolcTBa MexaHW4YecKuMX BoOJH. [IpomonbHble U
nmoriepedHple  BOJHBI. JIIMHA BOJHBI M CKOPOCTh €€ pacipoCTpaHCHHUS.
MexaHnnueckue BOJTHBI B TBEPIOM TeJle, CEHCMUUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u

YIBTPa3BYK.
Jemoncmpayuu.
1. HabGmromenme kosjeOaHMii TeNI IO JEHCTBHEM CHJIbI TSHKECTH WU CHJIBI
YIPYTrOCTH.
2. Habmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY)KUHE.
3. HaGmronenue BBIHYXJEHHBIX KOJIeOaHUN U pe30HaHca.
4. PacnpocTpaHeHne MPOAOJbHBIX U MONIEPEYHBIX BOJIH (Ha MOJICIIH).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHUYECKHU pE30HAHC.

Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl W TepHoja KojieOaHWil MaTeMaTH4ecKoro
MasiTHUKA.
2. Ormpezenenne 4acTOTHI U Miepuoa KoieOaHuil MPY>KMHHOTO MAsITHHUKA.
3. HccnepgoBanue 3aBUCUMOCTH TIEpHOJa KOJEOAHHUM MOABEIIEHHOTO K HUTH
rpy3a OT IIJTUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEepUOia KOJieOaHuil Py KUHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpys3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJeOaHHid
NPYXKUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. 3mepeHue ycKopeHusi CBOOOITHOTO MafeHUsI.
Paznen 10. DiieKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTpOMarHuTHOE  Tojie.  ODJeKTpoMarHuTHble  BoyiHbL.  CBoMcCTBa
ANEeKTpoMarHuTHeIX BOJH. Illkama anekTpoMarHUTHBIX BOJH. Vcmonb3oBanwue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOINBIO MOOWJIBHOTO

tenedoHa.
Pa3nea 11. CBeToBBIE ABJICHUS.
JlyueBas MOJEIh CBETA. Hcrounukn CBETA. [IpssmonuHEHOE

pacnpoctpanenue cBeta. 3atMeHus: Connna u Jlynsl. Otpaxkenue ceta. [Imockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

IIpenomnenue cBeta. 3akoH mpenomieHHs cBeta. [losiHOe BHYTpeHHee
OTpaXeHHWe cBera. Vcmonap30BaHWE TIOJTHOTO BHYTPEHHETO OTPaXXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B JmH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M TeJjieckomna. ['7a3 kak omnTuueckas cuctema. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B cnekTp. Ombitel Hptorona. CroxxeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpssMosiHEHHOE pacIpoCTpaHEHHUE CBETA.

OTtpaxeHue cBerTa.

[Tomyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBeTa.

OnTuyecknii CBETOBO/I.

Xon mydeit B coOuparoiie JnH3e.

XoJ JIyueu B pacCEeHBaroOIICH JIMH3E.

[TomyueHnne n300pa>keHUH C TTOMOIIIBIO JTUH3.

[Tpunnun necTBus goToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. PaznoxxeHue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eyoro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padomut u onvimut.

1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPa)X€HUsSI CBETOBOTO Jydya OT yrjia
MaJICHUS.
N3ydeHne xapakTepUCTUK U300pKEHUS TIpeMEeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMJICHUSI CBETOBOIO Jiyda OT yTJjia
NaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».
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4. TlonyueHue n300paskeHU ¢ MOMOIIBIO COOMpaIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHUYECKOM CHIIBI coOMparomei
JIUH3BI.

6. OTBITHI 110 PA3NOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnpITHl 1O BOCHPHUSTHIO I[BETA MPEIMETOB IMPU HUX HAOIIOICHUU Yepe3
I[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe iBJI€eHUS.

Omnwitel Pesepdopna u mimanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjomieHue ceeta aromoM. KBaHThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wMoxaenbs aromHoro siapa. M3orombl. PamunoakTuBHBIE
npeBpaienus. [lepuon monypacnana aTOMHBIX €.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSIOBOTO MU MACCOBOTO YHCEI.
OHeprusi cBsiz3u aTOMHBIX siep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTe3a M
nenenus siaep. Uctounuku sneprun CosiHIa U 3BE3I.

Snepnas sHepreTuka. JleWcTBUS paAHMOAKTUBHBIX HW3IyUYEHHU Ha >KUBbBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CHexTpbl U3Ty4YEeHUS U MOTJIOMICHHUS.

2. CnexTpsl pa3Iu4HbIX Ta30B.

3. CnekTtp Boaopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOUTUX U3ITYUYEHUH.

6. Perucrparus uznydeHust NpUpOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIUTONIHBIX U TUHEWYATHIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanue TpeKoB: M3MEPEHHME DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue pagnoakTUBHOTO (PoHA.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYJIb IPEIHA3HAYEH ISl CUCTEMATU3AIINH
U 0000ImIeHusT TPEeIMETHOTO  COJAEpXaHUS U ONbITa  JIESITEIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUEHUHU BCEro Kypca (PU3MKH, a TaKkKe JIJIS MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy Mo (Gu3MKe s 00y4arouumxcs,
BBIOPABIIIMX 3TOT YUEOHBIN MPEIMET.

[Ipu M3ydeHHn TAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBAETCSA TOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IUIAaHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMUpyeTcs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOJOB HCCJIEIOBAHMS



SIBJICHUM npupoabl U TCXHHUKH, OBJIAACHUC YMCHUAMU O0OBSACHATH (1)I/I3I/I‘ICCKI/I€
ABJICHUA, TIPUMCHAA IIOJYUYCHHBIC 3HAHHA, PCIOaTb 3aladynd, B TOM YHCIIC
Ka4CCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.

HpPIH[IPIHPIaHBHO HGHTGHLHOCTHBIﬁ XApPaKTCPp AAHHOT'O pa3aciia pCain3yCcTCAa
3a CYET TOro, 4tTo 06}7‘13}01111/1605[ BBIIIOJIHAKOT 3aJdHHA, B KOTOPBIX HM
mpeaaaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUU paciio3HaBaTb MW HAYYHO 00BACHATH
(1)I/IBI/I‘IGCKI/I€ SIBJICHHS B OKpY)KElIOHlGﬁ mpupoac u HOBCGHHGBHOﬁ KHN3HU,

HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICIOBAHUSA (1)I/ISI/III€CKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI IMPOBCPKU TUITIOTE3 U IMMOJYUCHUSA TCOPCTHUICCKHUX BBIBOJIOB,

00BACHATH HAaYYHBIC OCHOBBI HanOosee BaXXKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HaIlIpUMCP, IPAKTHYCCKOT'O HUCIIOJIb30BaAHUA PA3JIMYHBIX HCTOYHUKOB
OHCPIUM HAa OCHOBC 3daKOHAa IMPCBpAIICHUA U COXPAHCHUSA BCCX M3BCCTHBIX BHIOB
OHCPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JOCTIKEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe nzyueHus puU3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs

y oOyuatomierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJbTAThl B
YacTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

— MPOSIBJIEHNE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3HYecKor HAyKu;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0OCYXJACHUHU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHEM
JTOCTXKEHUN (DU3UKH;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKHX MPUHLMIIOB B JIESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCHPHITHE 3CTETHMUECKHX KauecTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMSI MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEWILIEH COCTABIISIOIICH
KyJIbTYpBI;

— pa3BUTHE HAy4YHOM JIO003HATENBHOCTH, MHTEpPECA K HCCIIEN0BATEIbCKON
NEeATEIbHOCTH;

5) <¢opmupoBaHMsa  KYJBTYPbl 3A0POBbS W  3MOIHMOHAJIBHOIO
0J1aronmoTyunsi:

— OCO3HaHHE IIEHHOCTH O0e30MacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMPaBWJI OE30IaCHOTO TOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMalIHUX YCIOBUAX;

— c(hopMupoBaHHOCTh HaBbIKa pedIeKcuH, NpPU3HAHHE CBOEr0 ImpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— aKTMBHOE y4yacTHE B PEIICHUM MPaKTHUYECKHX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJIOTHYECKOH |



COITMAIbHOM HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (HU3UUSCKUX
3HAHUM;

e — HHTEPEC K MPAKTUYCCKOMY H3yUCHHIO PO eccuil, CBI3aHHBIX C (U3UKOM;

e 7)3KO0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTalMs Ha NMpUMEHEHHE (PU3UUECKUX 3HAHUM JJIs PEIICHHUS 3a1ad B
o0JlacTh OKpY’Karolield cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH WX
BO3MOYKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHE TJIOOAJTBLHOTIO XapakTepa JKOJIOTHYECKUX MpoOIeM M MyTed HX
pelIeHUS;

e 8) ajanTanmum K HM3MEHSIIONIUMCS YCJOBHSAAM CONMAJIBLHOM W NMPHPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aMMOJCHCTBUU TIPU BBHITIOJHEHUU WCCIICIOBAaHUN W
POCKTOB (PU3MYECKON HAIPaBIECHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHX;

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPaAKTUUYECKYIO
JeSITEIbHOCTD;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
U7IeH, TIOHSATHS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

e — IUIAHMPOBAHUE CBOETO0 Pa3BUTUS B MPHOOPETEHWU HOBBIX (PU3HMUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BHISBIIATH B3AUMOCBSI3U MMPUPOIBI, OOIECTBA U
PKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (PU3UUECKUX 3HAHU;

e — OIICHKa CBOMX JCWCTBUM C YU€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpeEny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (PU3WKE HAa YpPOBHE OCHOBHOIO
ob1rero o6pa3zoBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTaNpPeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JIEHCTBHUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:



BBISIBIIITH M XapaKTepU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(ssBNIEHU);

YCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paCCMaTPUBAEMBIX (PaKTax,
TaHHBIX U HAOIIOEHUSIX, OTHOCSIIHNXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIIITh TIPHUYHUHHO--CJICJICTBEHHBIC CBSI3M TMPH HM3YYCHHUH (DU3HMUECKHX
SIBIICHUI W MPOIIECCOB, JIEIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus ydeOHoW (Quzndeckoi
3amayn (CpaBHEHHE HECKOJIBKMX BapUAHTOB pEIIEHUs, BHIOOp Hamboee
TIOJIXO/ISIIIIETO C YYETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnble uccienoBarejabcKue JeHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY TUIaHY ONBIT, HECIOXKHBIN
bu3NYecKnil JKCMEPUMEHT, HEOONbIIOE HCCIEAOBaHHE (PUIUYECKOTO
SIBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POpMYIIHPOBaTH 00OOIIEHHS U BBIBOJIBI 110 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIbITA, UCCIIEOBAHUS;

NPOrHO3UPOBATh  BO3MOJKHOE  JalibHEelIlee pa3BUTHE  (HU3HUUECKUX
IPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHNUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

NPUMEHSTh Pa3INYHbIE METOJbl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOpPMALUU WJIH JaHHBIX C Y4E€TOM MpPEJIOKEHHOM Yy4yeOHOM
bu3nyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (GOpMY Tpe/CTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pellaeMble 3a7a4d  HECIO0KHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U MX KOMOMHAIIUSAMH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:

B X0Ji¢ OOCYXICHHS Y4eOHOro MaTepHalia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT M POEKTOB 3aJaBaTh BOMPOCHI O CYIIECTBY 00CYKIaeMOM TEMBI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJIepKaHHUC
0J1aroKeaaTeaIbHOCTH OOIIEHMS;



COIIOCTABIISAITh CBOM CYXACHHS C CYXICHUAMH JPYTHX YYaCTHHUKOB
auanora, oOHaPYKHBATh Pa3INdre U CXOJICTBO TIO3HIIHIA;

BBIPA)XKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIIATH PE3YNIBTAThHI BHIMOJIHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIeIOBaHUS, IPOCKTA);

NMOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHUIYAIbHOW pabOThl TpPH PpEmIeHUH KOHKPETHOW (u3udeckon
POOJIEMBI;

NPUHUMATh LEJH COBMECTHOHN JEATEIBHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ JOCTIKEHHUIO: pAaCIpeNeNsiTh pOJIM, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3yJbTaTa Imo
CBOEMY HAIMpPABICHUIO W KOOPAWMHHUPYS CBOHM JCHCTBHS C JPYyrUMHU
YJIeHaMU KOMaHIbl;

OILIEHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYE€OHBIX CUTYaIHUSX, TPEOYIOIIUX
TSt petieHust GU3NYEeCKuX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJMUHBIX  MOAXOAAX MNPUHATUS  PELICHUI
(MHIUBHIYaTbHOE, TPHUHATUE pEUICHUs B TpYIIe, MPUHATHE PEIICHUM
rpYIIoi);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pellIeHUs GU3HMUECKON 3aauu WIN
IUTaHA WCCJIEAOBAHMS C Y4ETOM HMMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYAIlMH U MpeJiarath miaH e€ N3MEeHEHNUS,
OOBSCHATh TNPUYMHBI  JOCTHKEHUSA  (HEJIOCTHXKEHHS]) Pe3yJIbTaToOB
NS TEHHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHWCJE B XOJ BBIMOJHEHUS
(Gu3MYeCKOro UCCJIEeNIOBaHMS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSM;

CTaBUTH ce0s Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;



e TMPHU3HABATh CBOE MPABO HA OMIMOKY MpU pelieHnr (PU3NYeCKUuxX 3a1ad uin
B YTBEPKJECHUSAX HA HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

INPEJMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 Kjiacce npeIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e HCIMONB30BAaTh TOHATHS: (U3MUECKHE U  XUMHUYECKHUE  SIBJICHUS,
HaOJIIO/ICHHEe, HKCIIEPUMEHT, MOJIeNb, TUIIOTe3a, €AUHMIIBI (U3UUYECKUX
BEJIMYMUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOe), MEXaHUYeCKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, NPSIMOJIUHEHHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOIIAS
cuna,  gedopmarus  (ynopyras, — IUlacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

e pasnuyarh sBiaeHUs (Auddys3us, TEMI0BOE IBUKEHHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE JBIDKCHHE, WHEPIHS,
B3aMMOJICHCTBHUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUs], Tepejavya JaBlieHus TBEPABIMU TeJlaMH, KUIAKOCTIMU U
razamu, arMocdepHoe JaBlieHWe, IUIaBaHWe TeJll, MpPeBpaILCHUS
MEXaHUYECKOW PHEPruu) MO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB WU Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEpHI JIBUKEHUSI C PA3TUYHBIMU CKOPOCTSAMH B XUBOW M HEKUBOMU
OpUposie, NEWCTBHE CWIBI TPEHUS B MPUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO JIaBJIeHUs] HA KMUBOW OpPraHU3M, IJIaBaHUE PbIO, phluard B
TeJe YeJIOBeKa, MPU 3TOM MEPEeBOJIUTh MPAKTUUECKYIO 3a7ja4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SIBJICHUI;

e ONUCHIBAaTh U3YUYCHHBIE CBOWMCTBA TeN W (HU3UUYECKUE SIBIICHUS, UCIIONB3YS
¢bu3nyecknue BeTWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpEMs,
MyTb, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tela, CWia TpeHUs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KWHETUYECKasi W TOTEHLHAJbHAs JHEpPrus), MpPU OMNUCAHUU TPABUIHHO
TPakTOBaTh  (PU3MYECKHH  CMBICI  HUCIOJIb3YeMbIX  BEJIUYUH, HX
0003HAaYeHUsI M EIUHUIIBI (PU3NUYECKUX BEIWYHH, HAXOJIUTHb (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEIMYHMHAMH,
CTpOUTH TpavKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCTIOJIb3Ys TIPaBHIIA CIOXKEHUS CHUJI (BIIOJIb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBEecCHUs phruara (0Joka),
«30JI0TOE TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOMH
OHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH (hU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallUi MPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CJIEICTBEHHBIE CBSI3HM, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (HPU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemiaTte pacu€THble 3amadyd B 1—2 JEHCTBHS, HCMOJB3Yys 3aKOHBI H
dbopmybl, cBsi3bIBaIONIME (U3UUYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3a/1a4y 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3HMUECKUE
BEJIMYUHBI B (OPMYJIbl U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JTaHHbIe, HEOOXOAMMBIE JIJIsl PEIICHUS 3aj/lay, OLICHUBATh PEATUCTUYHOCTh
NOJIYYeHHON (hU3UYECKOM BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEHIUTh MPH TOMOIIU
(bU3HYEeCKIX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSATH IPOBEPIEMOE
OpennoyioxkeHue  (TUIOTe3y),  paziuyaTh U HMHTEPIPETUPOBATH
NOJIYYeHHBI pe3ysibTaT, HAXOAWUTh OHIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN  WIH
bu3nUecKnx CBONCTB TeJ: bopMyIupOBaTH MIPOBEPSIEMBIE
NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOT0 000py10BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYITUPOBATH BHIBOIBI;

BBINIOJIHSATh TMpPSIMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0BéMa, CHUIBI M TEMIEpaTypbl C HCIOJIB30BAHMEM AaHAJIOTOBBIX U
uGpoBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUS NPUOOPOB € YUYETOM
3aTaHHOM aO0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEJIMYUHBI OT
JIpYrod ¢ UCIHOJIb30BAaHUEM TMPSMBIX H3MEPEHHHl (3aBUCUMOCTH MYTH
PAaBHOMEpPHO [BWXKYILIETrOCsi Tela OT BPEMEHHM JBUKECHHS TeJla, CHUIIbI
TPEHUS CKOJILKEHHI OT Beca Tejla, KadecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU CONPUKOCHOBEHUS TEII, CUIIbI
YOPYTOCTU OT YIJIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BEMA
NOTrpy>KEHHOM YacTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
TUTaBaHUsS TeJ, YCJIOBUN paBHOBECHs phluara M OJOKOB), y4acTBOBAaTh B



TUIAHUPOBAaHUM yYeOHOTO HWCCJIEeNOBaHUs, CcoOWMpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHUsI, CIeIysl MPEIJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IMOJYYCHHON 3aBHUCHMOCTH (DM3MUYECKUX BEIMYHUH B BHJIC
MPE/UIOKCHHBIX TaOIUI] ¥ TpaduKOB, JeNaTh BBIBOABI MO PE3yJIbTaTaM
MCCIICJIOBaHHS,

MPOBOJIUTh KOCBCHHBIC H3MEPEeHHsS (HU3MUECKUX BEIWYMH (IUIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPIOrO TeNa, CHUIA TPEHHUS CKOJIBKEHUS,
JaBJICHWE  BO31yXa, BHITAIKUBAIOIIAsS CHWJIA, JEHCTByromas  Ha
MOTPY)XEHHOE B JKHUJIKOCTh TEJO, KOA(P(OUIMEHT IOJIE3HOTO JEHCTBUS
NPOCTBHIX MEXaHW3MOB), CJeays TPEUIOKCHHON WHCTPYKIUU: TIpU
BBITTOJITHEHUN HM3MEPEHH CcOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYUCIIATH 3HAUCHNUE NCKOMOM BEITMYNHBL;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPpH paboTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBUSI MPUOOPOB W TEXHUYECKUX YCTPOMCTB:
BECBHI, TEPMOMETp, JHHAMOMETP, COOOIIAIONINECS COCYIbI, OapoMeTp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS! TUTIOCKOCTB;
XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS U3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX oOmHucaHus (B TOM 4YHUCIIE:
TOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, APEOMETP), UCIIOJIB3YsT 3HAHUS
O CBOHMCTBaxX (pU3MYECKHUX SBICHUN U HEOOXOAMMBIC (HPU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TPy 0OpalleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3IIOPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIoIIeH cpejie;

OCYIIIECTBIATH OTOOp HWCTOYHWUKOB WH(popmammu B HMHTepHETE B
COOTBETCTBHH C 3aJIaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIIIUXCS
3HaHUH © TyTéM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAINIO, KOTOpas SBIISETCS MPOTHBOPEUYUBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIOJIh30BaTh MIPH BBITIOJHEHUH yUEOHBIX 3a/IaHUi HAy9IHO--TIOMYJISIPHYIO
auTepaTypy  (pu3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTepHET, BIaAeTh NMpUEMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpPMAIUU (HU3UUECKOTO COMEPIKAHUS, B TOM



qucie MyOJIMYHO JAeNaTh KpaTKHE COOOIICHHS O pe3yJibTaTax IMPOEKTOB
WIM YYeOHBIX UCCIEIOBAHUN, TIPH OSTOM TPAMOTHO HCIIOIH30BATh
M3YUYEHHBI TIOHATUWHBIA amnmapat Kypca (U3UKH, COIMPOBOXKIAThH
BBICTYILJICHUE MPE3EHTAIUEH;

e TPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHMN pPACIPENeaTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJadyaMu,
ClIeIUTh 3a BBINOJIHEHHEM IIaHA JEMCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJA B  JACATEIBHOCTb  TPYINIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJEHUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xonmy o0yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMNXCS YMECHUM:

e HCIIOJB30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TETUIOBOE JBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATIINUECKUE U
aMmopdHbIe Tela, HACHIIICHHBI W HEHACHIIICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIeEpaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi/l, SJIEKTPUUYECKOE M0JIe, TPOBOIHUKHU
U TARJICKTPUKH, TOCTOSIHHBIN 2JICKTPUUECKHUIM TOK, MarHUTHOE TOJIE;

e pa3nMYaTh SBJICHUS (TEIJIOBOE pacHIMpeHHE W CKaTHe, Teruionepesaaya,
TEIJIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWJUJIAPHbBIC SIBJICHUS, UCIIApECHUE,
KOHJIEHCAIMs, TUIABJICHUE, KpHCTa/uIM3anus (OTBEpICBaHHE), KHUIICHUE,
Temionepeaaya (TeTIONPOBOIHOCTD, KOHBEKIIHS, W3JIy4YEHHE),
AJIEKTpU3aIUs TEJ, B3aUMOJICHCTBUE 3apsAA0B, NCHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHCTBUE
MAarHMTHOTO TIOJISl HA TIPOBOJHUK C TOKOM, JIEKTPOMArHUTHas WHIYKIIHS)
MO0 ONHWCAaHUID MX XapaKTePHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PHU3UYECKOE SBJICHHE;

e pAaCMoO3HABaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBJICHUM B
OKpYXKalollleM MHpe, B TOM 4YHCie (U3WYECKHE SBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSIKEHUE W KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B TMpupoje, uznydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
SBJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMiin, Apeid MOI0COoB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIIATh CYIIECTBEHHBIC CBOWCTBA (NMpU3HAKH) (U3UIECKUX
SIBJICHUM;

e OIKUCHIBATH W3yUEHHBIC CBOMCTBA Tel W (PU3MUECKUE SBICHUS, UCIIOIB3YS
dbu3ndecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUSI, KOJTUIECTBO
TEIUIOTHI, yJelibHAsg TEIUIOEMKOCTh BENIECTBAa, YJEJIbHAs TEIJIoTa



IUTaBJICHUS, YJelbHas TeIloTa MapooOpa3oBaHMs, yJeidbHas TeIioTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOU
MAalIHbl, OTHOCHUTENbHAS BIAXKHOCTh BO3/yXa, JJEKTPUUYECKUN 3apsi,
CWJIa TOKa, JJEKTPUYECKOE HaIpPsIKEHUE, COMPOTHUBIICHHE IPOBOJIHUKA,
yIEeNbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa W MOIIHOCTh
ANEKTPUUECKOTO0  TOKAa), TPU ONHCAHUM TMPaBUIBHO  TPAaKTOBATh
(bu3HYeCcKUil CMBICIT MCHOJIb3yeMbIX BEIUYMH, 0003HAYEHUS U €IUHUIIBI
(bU3NYEeCKUX BEJIMYMUH, HAXOIUTh (OPMYIbI, CBS3bIBAIONINE JIAHHYIO
(GU3MYeCKyl0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKON TEOopHH
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i yyacTKa IeNH, 3aKOH
Jbxoyns—JleHnia, 3akOH COXpaHEHHs DJHEPruu, IMpPU HSTOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHYeCKOe
BBIpA)KEHUE;

OOBSCHATh (PU3NUYECKHE TPOIECCHl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIATDH
PUYUHHO-CIIE/ICTBEHHBIE CBS3U, CTPOUTh OOBsICHEHHE U3 1—2 JTOTHYecKuX
IIaroB ¢ Omopod Ha 1—2 HW3yYEeHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHM,
(bU3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U
dbopmyIbl, cBsi3bIBalONIME (U3UUYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3aJlayd 3alUCBhIBaTh KPATKOE YCIIOBUE, BBIABISTH HEIOCTATOK
JaHHBIX JUIsI pelIeHWs 3aJadd, BbIOMpATh 3aKOHBI W (HOPMYIIBI,
HEOOXOMUMBbIE g €€ pelnieHus, MPOBOAUTh pacy€éThl W CpPaBHUBATH
MOJIyYeHHOE 3HaueHne (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEHIUTh MPH TOMOIIU
(bU3HYEeCKUX METOOB, HCIOJb3YS OMHCAHUE HCCIENOBAaHUSA, BBIICIATDH
poBepsieMOe MPENINOJNIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NPOBEJICHUS UCCIEIOBAHMUS, 1€TIaTh BHIBOJIBI;

OPOBOAUTH OMNBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN  WIH
(bu3HYeCcKX CBOUWCTB Tell (KaNmWUISIPHBIC SIBICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS U
HarpeBaHus TpU M3IYyYEHUHU OT LBETa H3Iydaromed (MOTJIOIIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TeMIEPATYypbl KUAKOCTH U
wiom@aan e€ TOBEPXHOCTH, OJIEKTPU3AIMS Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3apsANIOB, B3aUMOJIEUCTBHE TIOCTOSHHBIX MAarHUTOB,



BU3YyaJM3alllisi MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TOJIsI Ha TMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA dJEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOopMyIHpOBaTh
pOBEPsieMbIE MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, OMMUCHIBATH X0 OMBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIMIOJHATH ~ MpsIMble  M3MEPEHUsT  TEeMIepaTypbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3[yXa, CHWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (M3UYECKUX BEJIMYMH, CPABHUBATH
PE3YNbTATHl UBMEPEHUN € YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOU BEJIMYUHBI OT
Ipyrod ¢ HCHOJb30BaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJAM TONEPEUHOTO
CEUEHHMsI U Y/CIIbHOTO CONPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYIIETO 4epe3 TMPOBOJHUK, OT HANpPsDKEHWs Ha  MPOBOJHUKE,
UCCJIEIOBaHME TIOCJEN0BATENIbHOTO M NapajUIeIbHOTO  COEIWHEHUN
POBOJAHUKOB): TUIAHUPOBATh HCCJEIOBaHUE, COOMpPATh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, Clenys MNPeIoKeHHOMY IIaHy, (UKCUPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnull U Tpaduxos,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIEAOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYMH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBJICHUWE MPOBOAHHKA, paboTra U
MOIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUMCIISITh 3HAUEHHUE BEJIUYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaToOpHBIM
000pyIOBaHHUEM;

XapaKTepu30BaTh MPUHIMINBI  JACHCTBUS H3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C ONMOpPOM HA MX ONucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHa, aMIlepMETp,
BOJIbTMETP, CUYETUYMK DJICKTPUUYECKON HSHEPrUH, 3IIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTeNbHbIE IEKTPONPUOOPHI (TPUMEPDI), dIEKTPUUECKUE
peIOXPaHUTENH, YIEKTPOMArHUT, JIEKTPOABUTAaTEIh TOCTOSHHOT'O TOKA),
UCIIOJNIb3Yys 3HAHUA O CBOMCTBax (DM3MYECKUX SABJICHUA M HEOOXOAUMbBIC
¢bu3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOpbpl MO CXeMaM M CXeMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATh CXEMbI JJIEKTPUUECKHX



IeTIei ¢ TI0CJIeI0OBATEIFHBIM U TIapaUIeTbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpPHUMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (HM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3II0OPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYIKaIoIIeH cpee;

OCYIIECTBIATh TOWUCK WHpOpMauu (U3NISCKOTO COACPXKAHHUS B
WHTepHeTe, HAa OCHOBE HWMEIONIUXCS 3HAHUW ©W TYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ UCTOYHUKOB  BBIACHIATH  HHPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYUBOMN MIIH MOXKET OBITh HEIOCTOBEPHOM;
MCTIOJIh30BaTh MIPH BHITIOJHEHUH yUEOHBIX 3aJIaHUH HAy9IHO--TIOMYJSIPHYIO
auTepaTypy  (pu3MYeckoro - comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTepHET, BIaAeTh NMpUEMaMU KOHCTICKTHPOBAHUS TEKCTa,
npeodpa3zoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass wHOpMaNMIO M3 HECKOJBKUX HMCTOYHUKOB (DU3NYECKOTO
COJEp)KaHUsi, B TOM 4YHCJIEe MYyOJIWYHO TPEACTABISATH pPE3yIbTaThl
MPOCKTHOW WJIM WCCIICOBATEILCKON NIEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yYEHHBIM TMOHATHHHBIA ammapar Kypca (Qu3uky,
COIIPOBOX/IaTh BHICTYIUICHHUE MTPE3CHTALINCH;

NpY BBHITIOJTHEHUH YYEOHBIX TPOEKTOB W UCCIENOBaHWN (U3HMUecKux
MPOIIECCOB pacIpeeNsaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3a7a4aMU, CIICTUTH 32 BBHIITOJIHEHUEM TUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBI BKJIAJ B
JESTeLHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
TPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL

K xoniy oOyueHusi B 9 kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIMXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéTa, MaTepHalibHas TOYKa,
TPaeKTOPUsI, OTHOCUTEILHOCTh MEXaHUYECKOTO JBIDKCHHS, aedopmalius
(ympyrasi, mjgacTuUdeckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, IIEHTP THKECTH, a0COIIOTHO TBEPAOE TEJo,
IIEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUUYECKHE KoJieOaHus U
BOJIHBI, 3BYK, HMH(pPa3ByK U YIbTPA3BYK, 3IJIEKTPOMArHUTHBIC BOJHBI,
IIKada 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCITYCKAHMS U TOTJIONICHUS, albda-, 0eTa- 1 raMMa-u3JIy4eHus,
W30TOIIbI, SiZICpHAsI SHEPTeTHKA,;



paznuuath SBICHUS (pPaBHOMEpPHOE W HEPAaBHOMEPHOE IMPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBWKEHHE, CBOOOJIHOE
najicHue TeJl, pAaBHOMEPHOE JBUXKEHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE NBWXEHHUE, KOJeOaTeIbHOEe IBIDKCHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJI€OaHUs), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTpaKCHHUE
3ByKa, MPSAMOJIMHEWHOE PaCIpOCTPAHEHUE, OTPAXKECHHE M IPEITOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JI0KEHHE OEJIoro cBeTa B
CIIGKTp U CJOXEHHE CIEeKTpaJbHbIX IIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JIYYEHHS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHE;

pacrio3HaBaTh  TPOSIBICHUE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYyXXarolieM Mupe (B TOM uucie (U3UYecKue SBICHHUS B TPUPOJIC:
MPUJIUBBI U OTJWBBI, JBMKEHUE TIIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKHMBOTHBIMH,
3eMJICTPSACEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 03XO, I[B€Ta Tell,
ONTHYECKUE SIBJICHUS B TPHUPOJE, OHMOJOTrHYECKOe NIEHCTBHE BUIUMOTO,
yIbTPadUOIETOBOTO W PEHTTCHOBCKOTO M3JIyUYCHHM, €CTECTBEHHBIN
PaIuOaKTUBHBIN ()OH, KOCMHUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyUEHUE
NPUPOJAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX M3JIYYCHUM Ha
OpraHu3M YeJIOBEKa), MPHU 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;

OMHCHIBATh U3YUYCHHBIC CBOWCTBA TEJl U (PU3UYECKUE SIBICHUS, UCTIONb3YS
¢dbu3ndeckre BENMYUHBI (CPEIHsSII M MTHOBEHHass CKOPOCTh Tejla TIpHU
HEPAaBHOMEPHOM JBWKEHUM, YCKOpPEHHE, MEePEMELICHUE, MyTh, YIJ0Bas
CKOpOCThb, CWJIa TPEHUs, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TIQJICHHs, BeC TeJla, HMIIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MexaHu4yeckass paboTa M MOIIHOCTh, IOTCHIIMAJIbHAsI DJHEPrus Tena,
MOJHATOrO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS SHEPTUS CXKATOM
NpY>XKUHBI, KUHETUYECKAas DSHEPrus, IOJHasg MEXaHWYecKas >HEprus,
NepUoJ U 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIOMJICHUS CPEAbl), MPU OMUCAHUU
PaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIb3yEeMbIX BEIWYHH,
0003HaYeHUsI W €AWHULIBI (U3UYECKUX BEJIMYUH, HAaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DM3UUYECKYIO0 BEIMYMHY C JPYTUMH BEJIMUYUHAMH,
CTPOUTH rpadKy U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEJIIMYHH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUS JHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS,



NPUHIUT  CYNEPHO3UIIMA CHJI, TPUHIUI OTHOCHTEIbHOCTH [ amwmes,
3akoHbI HbIOTOHA, 3aKOH COXpAaHEHHS HWMITYJIbCa, 3aKOHBI OTPAKEHUS H
MpeJIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MacCOBOTO YHCEIl
NpU SACPHBIX PEAKIHAX, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa W 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM 4HCIE U B
KOHTEKCTE CUTYyaIlMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYNHHO--CIICICTBEHHBIE  CBSI3U, CTPOHMTh OOBSICHEHWE u3 23
JIOTUYECKHUX IAroB C OMOpOW Ha 2—3 HM3yuYeHHBIX CBOHCTBA (PH3MUECKHUX
SIBIICHUH, (PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEI;

pemate pacdy€THbIE 3aJadu  (OmMHMparolmdecs Ha cuctemMy u3 2-3
YpaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIOIINE (DU3HUCCKHE
BEJIMYMHBI: Ha OCHOBE aHallM3a YCIOBHS 3a/laudl 3alHChIBATh KpPaTKOe
YCIIOBHUE, BBISBIIATH HEIOCTAIOIINE WM MU30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, IPOBOANTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYyYEHHOTO 3HadeHus (usmdeckoi
BEJIMYUHBIL,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIINTh MPU TIOMOIIH
GU3NYECKUX METOJIOB, HCIIOJIB3YsS ONHCAHWE HWCCIICIOBAaHUS, BBIACIATH
NpOBEPSIEMOE  TMPEATOIOKEHUE, OIICHUBATh TPAaBUIBLHOCTh TIOPSAKA
NPOBEACHHUS  WCCIEAOBaHWs, JeJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIHITOB;

NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (DHU3MYECKHX SIBICHUN WA
bu3nYeCKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HpIOTOHA, 3aKoHa
COXpaHEHHUs DHEPIHH, 3aBHUCHMOCTh TepHoaa KojeOaHWH TPYKHHHOTO
MasiTHUKa OT MacChl Tpy3a M XECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATYTBI MJIBIX KOJICOAHMA, MPSMOIMHEHHOE pacIpOCTpaHEeHHE CBeTa,
pa3ioXeHne OelIoro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs TpeaMeTa B CoOMparoreit
JWH3E, HAOMIOJCHUE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB H3ITYUCHHS ):
CaMOCTOSITETLHO ~ COOWpaTh YCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyOBaHUS, ONWCHIBATH XOJ ONBITA W  €ro  Pe3yJbTaThl,
(bopMyITUpPOBaTh BHIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHHM, OIpenemss
CpeqHee 3HA4YCHHWE W3MepseMol BennmuuHBI ((DOKYCHOE pacCTOsHUE
cobuparorieli JMH3BI), OOOCHOBBIBaTH BBIOOpP cmoco0a HM3MEpPECHUS
(M3MepuUTeNbHOTO Mpubdopa);

MPOBOJIUTh HWCCIIEIOBAaHUE 3aBHCHUMOCTEH (U3WYECKUX BEIMYUH C
MCTIOh30BAaHUEM MPSMBIX W3MEpPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU



Npyd PaBHOYCKOPEHHOM [BMXCHHHM 0€3 HA4YallbHOW CKOPOCTH, IEpUOJa
KOJIeOaHMI MaTEeMaTHYECKOTO MAasTHHKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHUs CBETa OT yria MaJCHUs W yIiia MPEJIOMIICHHS OT yIJia
MaJieHus): TUIAHUPOBATh HCCIICIOBAHUE, CaMOCTOSATEIHHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTH pE3yJNbTaThl TOJYyYECHHOW 3aBUCUMOCTH
bu3NYECKUX BEIWYUH B BUAE TaOMUI ¥ TpadHKOB, NeJaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (PU3NYCCKUX BEIUYHUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TIph pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOITHOTO MMaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUIHECHT
TPEHUS CKOJBKCHHS, MEXaHHUYeckas paboTa W MOIHOCTh, YacTOTa H
nepuoa  KoyJeOaHWH MaTeMaTH4YeCKOro W TPY)KHMHHOTO MAasTHUKOB,
ONTHYECKas CWjia COOWparImeld IJMH3bI, pPaJuOaKTUBHBIA  (OH):
TUIAHUPOBATh HM3MEpPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJTHATh U3MEPEHHS, CICAys TPEUI0KCHHON WHCTPYKINUU, BBIYHCISATH
3HA4YCHHE BEIIMYMHBI U aHATH3UPOBATH MOJIYICHHBIC PE3yIbTATHI C YUETOM
3aJJaHHOW MTOTPEITHOCTHA U3MEPEHHUIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPpH paboTe ¢ TabopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJENTh aroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIpa;

XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
CIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHs, DPaKeTa,
OXOJIOT, OYKH, TEPHUCKOI, QoToamnmapar, ONTHYSCKHE CBETOBOIBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOWMCTBaX (HU3MYECKHX SIBICHHA ¥ HEOOXomuMmble (U3NUICCKUE
3aKOHOMEPHOCTH,

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IIPOIECCOB
Npy pemeHUuN Yy4eOHO--TIPAKTHYECKUX 3a]1ad, ONTHYECKHE CXEMBI s
NOCTpOEHUS N300pakKeHHI B TIIOCKOM 3€pKajie H COOMparoIiei TuH3e;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (HM3MUECKUX 3HAHUU B TOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TIpU 0OpallieHUuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUs 3IIOPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIoIIeH cpejie;



OCYIIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACpKAHHUS B
HuTepnere, caMoCcTOSTENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOAUTh
NyTU ONpEeNeNeHUs] JOCTOBEPHOCTH MOJYyYeHHONW MH(OpPMAIUU Ha OCHOBE
MUMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBHIMOTHEHUHN YYEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
TuTepaTtypy  (PU3MUECKOro  COJIEp)KaHMs, CIPABOYHBIE MaTepHaIbI,
pecypcel cetu MHTepHeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIUU U3 OAHON 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOPMAIIMK U3 HECKOJIBKUX HCTOYHHKOB (PUINYECKOTO COJIEpKaHUs,
nyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOMN MU UCCIEA0BATENbCKOM
NEeSTENbHOCTH, TMPU OATOM TPaMOTHO  HCIOJB30BaTh  W3YUYEHHBIH
NOHSITUMHBIA armapaT U3y4aeMoro paszziena (U3UKH M COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTAalMe ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoubublie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAKOIIEr0 MUPA
bubmuoreka [JOK
1.1 o - 2
M3Hi@ - Hayka o fipupose https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHIE BETHHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I IO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. [leppoHauyasbHble CBeleHUS 0 CTPOCHHHU BellecTBa
bubmuorexa [JOK
2.1 1
Ctpoenue peliecTsa https://m.edsoo.ru/7f416194
29 JIBU>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) | bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2. Ar 2
3 PETATHHE COCTOAHI Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMojieiicTBue TeJl
bubmuoreka [JOK
A M 3
3 CXAMMHCCROE ABIDRCHHC https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Mmacca, IIIOTHOCTh 4 1 bubmmoreka [JOK




https://m.edsoo.ru/71416194

bubmuorexa [JOK

. . 2
33 Cuna. Buet o 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB
41 Hanenue. [lepenaua naBneHus TBEPIBIMU 3 bubmmoreka [JOK
' TeJIaMHU, JKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlannene XHAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rapierme 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bubmuorexa [JOK
31 PaGota n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
52 Hpoctsie MexarH3MEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 1
53 Mexartirieckas SHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble iBIeHUS
1.1 CtpoeHnue u CBOIMCTBA BellleCTBa 7 bubmmorexa OK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Terosbie Mporiecchl 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SABJICHUS
DneKTpuYecKue 3apsiabl. 3apsuKeHHbIE Tela bubmmoreka [JOK
2.1 - 7 1
U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1 i 1
2.2 IToCTOSHHBIN 21EKTPUUECKUN TOK 20 7 hitps://m.edsoo.ru/7f4 181 ce
bubmuorexa [JOK
. 1 1.
2.3 MarHuTHbIE sBaCHIA 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 4
24 DIICKTPOMATHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJieHUsI
11 MexaHn4deckoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmuoreka [JOK
' ONHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAIMOJIeHCTBIC Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. MexaHuveckue KoJieOAHUA M BOJIHbI
bubmuorexa [JOK
2.1 Mexanndeckue Koseoda 7 3
XamHcert Hebam https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M € BO .3 8 1 3
CHARHICCKHE BOJIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DJIeKTPOMAarHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJTHbBI
31 DNeKTPOMarHuTHOE T0JIe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbBI€ SIBJI€HUSA
4.1 3aKOHBI pacTPOCTPAHECHUS CBETA 6 2 bubmmoreka [JOK




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

bubmuoreka [JOK
4.2 JIun3bl ¥ onTHUEcKKe TPUOOPHI 6 3 hitps://m.edsoo.ru/74 1 ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/74 1 ada6
Hroro no pazneny 15
Paspnen 5. KBanToBbI€ siBJIeHHS
bubmuorexa [JOK
5.1 Hcnyckanue v moriomeHe CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1 ada6
bubmuorexa [JOK
32 CTpocHIE aTOMHOTO /P 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakunu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
[ToBTOpenue u 00oOIIeHNE COAEPIKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontposabusbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl

| ®du3nka — Hayka o npupoje. SBneHus |
MIPUPO/IBI
DuU3NYECKUE SBJICHUS 1
DuU3NYECKUE BEIIMYUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "N3mepenune

4 TeMIIepaTypsl IIPH IIOMOIIHU KUIKOCTHOTO 1 1
TEPMOMETpA U JaTuMKa TeMIepaTypsl"

5 Meto 11 HayuHOTO NIO3HaHUs. OnucaHue 1 bubmmoreka [JOK
(U3HYECKUX SBJICHUN C TIOMOTIBIO MOJIENIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoressl:

6 JaJIbHOCTH MOJIETA HIapUKa, MYIEHHOTO | |
TOPU30HTAJIBHO, TEM 00JIbIIIE, UeM OOJIbILIE
BBICOTA TTycKa"

Crtpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 bubmmorexa OK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubmuoreka [JOK
8 JIBU>KeHHEe UacTull BEllecTBa 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OIMbITHI 110

9 HAOJIOJICHUIO TETUIOBOTO PACITUPEHUS 1 1

ra3oB»




10

ArperaTHble COCTOSIHUS BEIIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

bubmuoreka [JOK
11 O6o6menue o pasaeny «IlepBoHayanbHBIE
o PasneIy P https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIECTBAY
12 Mexanuueckoe aBuxkeHue. PaBHoMepHoe U bubmmoreka [JOK
HEPAaBHOMEPHOE ABUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ckopocts. EquHuIiel ckopocTu
P S P https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHH JIBUKECHUS bubmorexa [IOK
Tt P https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH TEN
pi p p https://m.edsoo.ru/ff0a0c10
16 [ImoTHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK
oOBeMa Tela 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras pabota «Onpenenenue
IIOTHOCTU TBEPAOIO TEJIA»
Pemenne 3amau o reme "I1oTHOCTH bubmuorexa [JOK
18 \
BEIIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepHCTHKA B3aUMOCHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparoprast pabota «3yueHue
20 3aBHCHUMOCTH pacTspkeHus (aedopmariim)
MPYKUHBI OT MPUIIOKCHHON CHITBI»
21 [[IBnenue Tsarorenus. Cuiia TSHKECTH
CBs13b MEX/1y CUJION TSYKECTH U Maccou
22 tena. Bec tena. Pemienue 3aiad no reme bubmorexa HOK
o~ o https://m.edsoo.ru/ff0al778
Cuna TsKecTu
23 Cuna TsKeCTH Ha JPYrux IjiaHeTax. bubmmoreka [JOK




du3nyecKue XapaKTepUCTUKH TUIAHET

https://m.edsoo.ru/ff0a1502

24 1 I bubmuorexa [JOK
3MepeHue cuil. J[uHamomer
p P https://m.edsoo.ru/ff0al8cc
)5 B 0 bubmuorexa [JOK
ec tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
2% CrnoxeHue AByX CHJI, HAPABJICHHBIX 110 bubmmoreka [JOK
OJHOU ITpsIMOM. PaBHOAEHMCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
7 Pemrenue 3agau mo reme
"PaBHogeiicTByrOMmAas cuit"
)3 Cuna TpeHus u e€ BUIbl. TpeHue B mpupoe bubmmoreka [JOK
W TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparoprast pabota «/3yueHue
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIbKEHUS OT bubmmoreka [JOK
CUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3anau Ha onpenesieHue
PaBHOJEHCTBYIOIIECH CUIIBI
Pemenue 3anau no temam: «Bec Tena»
31 I'pad OpaskeHue CHU» «C, » buomorexa LIOK
«I'pacnueckoe nzoOpaxkeHne cuil WJTBI
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOZEHCTBYIOIIAS CUII»
KoHTponsHas padoTa o temam:
0 «MexaHnuueckoe aBUKeHHe», «Macca,
IUIOTHOCTHY, «Bec Temay, «'padudeckoe
n3o0paxeHue cuin, «CHIb»
Hasnenue. CiocoObl yMEHBIIIEHUS U bubmmoreka [JOK
33
YBEITUYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTbD JaBJICHUS Ta3a bubmmoreka [JOK

0T 00bEMa, TEMIIEPATYPHI

https://m.edsoo.ru/ff0a2376




35 Ilepenaua naBneHus TBEPIBIMU TEIAMH, bu6mmoreka [JOK
KUIKOCTSIMU M razaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U ra3e, BEI3BAHHOE bubmmoreka [JOK
JEACTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «JlaBiaeHnue B bubmuorexa [JOK
KUIKOCTH U Trase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocyms! https://m.edsoo.ru/ff0a2970
39 I i bubmuoreka [JOK
MAPABIITICCKIH Npece https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [TopiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emMian 1 TpUYHHbI €€ bubmmoreka [JOK
41
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3myxa. ATmMochepHOe TaBieHne hitps://m. edsoo.ru/fl0a2bsa
N3mepenue atmochepHoro naienus. OmbIT bubmmoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EpPHOTO JTaBICHUS OT bubmmoreka [JOK
BBICOTHI HAJI YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepouns. ATMochepHoe JaBlieHue bu6mmoreka [JOK
45
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1au o Teme " AtmochepHoe
naBieHue"
47 JleficTBHE KUKOCTHU Y Ta3a Ha IOTPYKEHHOE bubmmoreka [JOK
B HHUX T€JIO0. ApXHMeIoBa CHJIa https://m.edsoo.ru/ff0a3276
43 Jlaboparopras pabota «OnpeneneHue bubmmoreka [JOK

BBITAIKMBAIOLIEH CUIIbI, IEHCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc




TECJIO, MOTPYKECHHOC B ) KXUIAKOCTH»

Jlaboparoprast paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Teja B

bubmuorexa [JOK

49 . . 1
BOJIE OT 00BEMA MOTPYKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubmuorexa [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas padora "KoHcTpynpoBanue
51 apeoMeTpa Ui KOHCTPYMPOBAHUE JIOJIKU U 1
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemrenue 3agau no remam: «IlnaBanue
52 cynoB. BozayxonnaBanue», «JlaBinenue bubmorexa HOK
B. IJIaBaHHEY,
A Ayx . https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
53 KonTponsHas padora o teme «JlaBieHue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bubmuorexa [JOK
54 Mexanndeckas paborta
p https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MortHocTh. EAUHUITEI MOIIIHOCTH
m JUTHHTL B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MoimHoCTH, |
pa3BUBAEMOM MPU MOABEME TI0 JIECTHHIIE"
57 IIpocTeie Mexanu3msl. Peryar. PaBHoBecue
CHUJI Ha pblyare
Poruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopnas pabora <<};/Icc I:: IZ)BaHI/Ie 0.5 bubmorexa [TOK
TOpHas T 1 .
p . p P a https://m.edsoo.ru/ff0a478e
YCJIIOBUHM PaBHOBECHS phluaray
59 Pemenue 3agaq mo teme «YCIoBUS bubmuoreka [JOK

PaBHOBCCHSA pblyara»

https://m.edsoo.ru/ff0a48a6




60

KoaddurmenT nonezHoro aencTBus
Mmexanu3ma. Jlaboparopnas padora
«M3mepenune KIIJI HaKIIOHHON MIIOCKOCTH

0.5

61

Pemenne 3amay mo reme "PaboTa,
MomHocTh, KIT/"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckas sHeprus. Kunernueckas u
IIOTEHIUAIbHAsl DHEPTUS.
3aKOH COXpaHEHHUS] MEXaHUYECKOW SHEPTruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252
bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

63

YPOK-3KCIIEPUMEHT 110 TEME
"DKCrepUMEHTAIbHOE OTpEIeIEHUE
N3MEHEHHUS KHHETHUECKOW U MOTEHITHAJIbHON
SHEPTUM MPU CKATHIBAHUH TEJIA TIO
HAKJIOHHOH INTOCKOCTH"

64

KonTtponsHast pabota o teme «Pabora u
MOIIIHOCTb. DHEPIHUs»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

12




8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETHUYECKON TEOPUU U UX OTIBITHBIE 1 bubmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToOMOB M MOJIEKYIT 1
3 Monenu TBEpIOTO, )KUIKOTO U 1 bubmmoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOUCTB TBEPAOTO, KHUIKOTO H
4 ra3000pa3HOro COCTOSIHUH BelecTBa Ha 1
OCHOBE TOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
5 Kpucrannuueckue n amop(Hsie Tena 1 bubmmorexa OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallUJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHue U cxaTue 1 bubmmorexa OK
p p https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBs3b TEMIIEPATYphI CO |
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YaCTHULL
9 Buyrpennss sneprusi. CriocoObl U3BMEHEHUs 1 bu6mmoreka [JOK
BHYTPEHHEH SHEpruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buns! Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412




VYpoxk-konpepenuus "[Ipakruueckoe

. bubmmoreka [JOK
11 HCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB BEIIECTB
" https://m.edsoo.ru/ff0a65c0
Y MaTEpUaJIOB B LIESAX SHEProcOepeKeHus
12 KommaecTBo TemmoTel. Y aenbHas bubmuorexa [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OanaHca. bubmmoreka [JOK
TemooOMeH ¥ TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparoprast padota "HccnenoBanue
14 SIBJICHUS TETUI00OMEHA TP CMEITHBAHUH bubmorexa [TOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSTYCH BOIBI
Pacyer konmudecTBa TEIIOTHI, HEOOXOUMOTO
15 IUI HAarPEBAHUS TENA U BBIACISIEMOTO UM
TIPY OXJIAXKICHUN
16 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACJIBHOM TETNIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIMBa. Y IeJbHas TEIIoTa bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bS5a
[ImaBnenue u oTBEpICBaHUE
18 KPHUCTAJUIMYECKUX I’[)‘CJI VY nenpHas Termnora bubmmorexa OK
p ' https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
yACIbHOM TETIOTHI MIJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCALHUSI. bu6mmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas rerora
21 napooOpa3oBaHUs U KOHJICHCALINH. bu6mmoreka [JOK

3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI OT
aTMOC(epHOTO TaBICHUS

https://m.edsoo.ru/ff0a786¢




22

Bnaxxnocts Boznyxa. JlabopaTopnast pabota
"Onpenenenre OTHOCUTENFHON BIQKHOCTH
BO3IyXa"

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

23

Pemenue 3a1auy Ha onpeieneHne BIaXKHOCTU
BO3/lyXa

24

[TpuHIHIB paOOTHI TETIJIOBBIX IBUTATEIICH.
[TapoBas TypOuHa. /[BUTaTeh BHyTPEHHETO
CrOpaHus

25

KII[ TermoBoro neurarens. TernoBbie
JIBUTATEIIA U 3al[UTa OKPYKAIOLEH CpeIbl

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

26

3aKOH COXpaHEHUS U NPEBpaILEHUs] YHEPTUU
B TEIUIOBBIX ITpolieccax

27

[TonroroBka Kk KOHTPOJIBLHOM paboOTE MO TEMe
"TertoBble sIBJICHUS. V3MeHeHne
arperaTHbIX COCTOSIHUM BemecTra"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonTpomnsHas padora o teme "TeruioBsie
siBJICHUSI. MI3MeHeHne arperaTHbIX COCTOSTHUM
BerecTna"

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

29

Onektpusaius Ten. JIBa pona
ANIEKTPUIECKHIX 3aPsIOB

30

VYpok-uccrnenopanue "DneKTpusaius Tel
MHIYKLIHWENH U IPU COMPUKOCHOBEHUH"

31

B3aumonelicTBue 3apsKeHHBIX TeNl. 3aKOH
Kynona

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

32

OnexTpuueckoe nojue. HanpspkeHHOCTh
aneKTpudeckoro nosst. [IpuHnun
CYNEPHO3UIUHU BIEKTPUUECKUX TTOJIEN

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

33

Hocurenu snekTpuyueckux 3apsioB.




DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 IIpoBOHUKY U TUAIEKTPUKU. 3aKOH bu6mmoreka [JOK
COXPaHEHUs NIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4 Ha MpUMEHEHHE CBOWCTB bubmmoreka [JOK
JJIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUH TOK, YCIIOBUS €r0
36 cyuiecTBoBaHus. MlcTouHuKN bubmmorexa OK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JIENCTBHS 3IIEKTPUYECKOIO TOKA bubmmorexa OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AJIEKTPUYECKOTO 1011 HA TPOBOAHUKH U 1
TUBIIEKTPUKH"
39 DNEeKTpUUYECKU TOK B MeTallIaxX, )KMIKOCTAX bubmmoreka [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyeckas 1enb U €€ COCTaBHbIE YacTH
A1 Cuna toka. JlaboparopHas pabora 0.5 bubmmoreka [JOK
"N3mepeHue U perylinpoBaHue CUIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HamnpskeHue. BoabTmerp.
42 Jlaboparopras pabota "N3mepenue u 0.5 bubmorexa [TOK
| https://m.edsoo.ru/ff0a9%e14
peryaupoBaHe HANPSHKSHUS
13 CornpoTHuBieHUE MPOBOJHUKA. Y JICIBHOE bubmmoreka [JOK
COIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparoprast paboTa "3aBUCUMOCTH
44 ANEKTPUUECKOTO COTIPOTUBIICHUS | bubmmoreka [JOK
MPOBOJAHUKA OT €T0 JJIMHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYEHMsI U MaTepraia"
45 3aBUCUMOCTD CUJIBI TOKA OT HANIPSIKEHUSI. bubmmoreka [JOK




3axon Oma Juid yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

Jlaboparoprast padota "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HIIYIIETO Yepe3

bubmuorexa [JOK

46
PE3UCTOP, OT CONTPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaLIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
Jlaboparoprast pabota "[IpoBepka mpaBuia
43 CJIO’KEHHUS HAMPSHKEHUM Mpu bubmmoreka [JOK
MOCJHEAOBATENBHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos"
Jlaboparoprast padota "[IpoBepka mpaBuia
49 JUISL cfmm 201@5{ U ra aH?IGHBEOM ’ bubmmorexa OK
P ap " https://m.edsoo.ru/ff0aadle
COCIIMHEHUU PE3NCTOPOB
50 Pemrenue 3agau Ha mpuMeHeHue 3akoHa Oma bubmmoreka [JOK
IUISL Pa3JIMYHOIO COCAUHEHHUsS IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon Ixoyns-Jlenma https://m.edsoo.ru/ff0ab124
5 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
a00TBI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
P P
DNeKTpUUYECKUe TN U MOTPEeOUTENN
53 ANIEKTpHUUECKO 3Hepruu B ObITy. KopoTkoe bubmmorexa OK
P p Y- ROP https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBKa K KOHTPOJLHOU pabOTe MO TEMe
54 "DyeKTpuUecKue 3apsabl. 3apsHKEHHBIE Tela bubmmoreka [JOK
U uX B3aumoehcTBus. ITocTostHHBIN https://m.edsoo.ru/ff0abd2¢c
ANEKTPUUECKUN TOK"
55 KoHnTponsHas paboTta 1o Teme bubmmoreka [JOK




"DyeKTpUUecKue 3apsabl. 3apsHKEHHBIE Tela
H uXx B3aumoaencTsus. ITocToSHHBIN
ANEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTosTHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
57 VYpok-uccnenosanue "N3ydenue noneit | bubmmoreka [JOK
MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHO€ TIosie. MarauTHoOe 1oJie 3eMITH U bubmuorexa [JOK
€ro 3Ha4YeHHE IS KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba
OmneiT Dpcrena. MarauTtHoe 1oJie
bubmuorexa [JOK
59 ANEKTPUUECKOTO ToKa MarHuTHOE 1oJjie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[TpuMeHeHHe PIEKTPOMArHiTOB B TEXHUKE.
" N bubmuoreka [JOK
60 Jlaboparoprast pabota "N3ydeHue neiicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha TIPOBOTHUK C TOKOM
DNeKTpOoABUraTesb MOCTOSTHHOTO TOKA.
Hcnonb30BaHue 3eKTpoABUTaTeNel B
. bubmmoreka [JOK
61 TEXHHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
JlaGopaTopnas padora "KoHcTpynpoBanue u
u3y4eHue paboThI ANMEKTPOABUTATES"
62 OneiTel ®apases. 3aKoH JEKTPOMAarHUTHON
nHaykuuu. [Ipasuio Jlenna
Onekrporeneparop. CriocoObl MoTydeHus
63 ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU
Ha BO300OHOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64 [ToaroToBKa K KOHTPOJLHOU PabOTE MO TeMe
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"
65 KonTtposnesHas paboTa 1o teme bubmmoreka [JOK

"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14




66 PesepBHbIit ypok. PaboTa ¢ Tekctamu 1o 1 bubmmoreka [JOK
Teme "TernsoBbie ABICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIit ypok. PaboTa ¢ Tekctamu 1o | bubmmoreka [JOK
teme "IloCTOsTHHBIN eKTpUYecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o |
Teme "MarHuTHsbie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 14.5




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposabusbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexanundeckoe asuxeHnne. MarepuaibHas |
TOYKa
) Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO JBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPpAMOIHMHENHOE ABMKECHHE 1 bubmiorexa LOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NIPSIMOJIMHEWHOE ABUKEHUE. |
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimosmHETHOE PaBHOYCKOPEHHOE | bu6mmoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMXEHUs. | paduk 1
CKOPOCTH
Jlaboparoprast pabota "OrnpenencHue
7 CKO peHI/ISI; Tenf npu aBHOpCKO €HHOM 1 1 bubmorexa [OK
YCrop PP o YCROP " https://m.edsoo.ru/ff0adb18
JBKEHUH 110 HAKJIOHHOM MJIOCKOCTH
8 CBoOoHOoe manenue Ten. OnbiTel [amwies 1
PaBHOMEpHOE BUYKEHUE IO OKPYKHOCTH.
9 Ilepuon E JacTtoTa 00 ameHHﬁpJ};)zHeﬁHaa u 1 buGnnorexa LIOK
p P | https://m.edsoo.ru/ff0ael 76
YTJIOBasi CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1
11 IIepBsiit 3ak0H HproToHa. Bektop cuiibl 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeloToHa. bubmmoreka [JOK
PaBHofelicTByrOIIAsA crta https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hetorona. Cynepno3unus cui hitps://m.c dsoc])_.lru 1602082
14 Pemrenue 3aa4 Ha MpUMEHEHHE 3aKOHOB bubmmoreka [JOK
Hprorona https://m.edsoo.ru/ff0aebbec
bu6mmoreka [JOK
15 Cuna yupyrocti. 3aion yka https://m.edsocI)_.Iru/faneca2
16 Pemenue 3agau no teme «Cuia ynpyroctu»
17 Jlaboparoprast pabota «Onpenenenue bubmmoreka [JOK
YKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cuna Tpetis https:// m.edsocl)_.lru/ ff0af738
19 Pemenue 3agau no teme «Cuia TpeHUs» bubmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparoprast pabota "OrnpenencHue bubmmoreka [JOK
Kod((UIIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o reme "3akonsl HeroToHA. bubmmoreka [JOK
Cuna ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ff0afb8e
” Cuna TsSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaCHUs https://m.edsoo.ru/ff0af044
Ypok-koH(pepenius "JIBmKeHe Tl BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (CosHeuHas
cucrema). ['anaktuxu"
24 Pemenne 3amau o reme "Cuita TSDKECTH U bubmuorexa [JOK
3aKOH BCEMHPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocmMudeckas CKOPOCTb. bu6mmoreka [JOK




HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33¢c

PaBHOBecHe MaTepraaIbHON TOUKH.
AOcomrotHO TBEpOE Teno. PaBHOBecHe

bubmuorexa [JOK

26
TBEPAOTO TEJIA C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MowmeHT cunsl. LleHTp TsKECTH
)3 Pemenue 3amad mo reme "MOMEHT CHIIBL. bubmuorexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJLHOU PabOTe MO TEME
29 "M);[xaHqucxoe BII:I))KCHI/IG ’ bubmorexa HOK
. A ' https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KonTtposneHas paboTa 1o teme
30 "MexI:lHqucxfe BIDKCHHE bubmorexa HOK
N e ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"
Nmnynsc Tena. Umnynsc cuiibl. 3akoH
31 : MII LZa Yapyroe u bubmorexa [IOK
COXPAHCHIT HMILYJT o pyr https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMoICHCTBUE
1 Pemrenue 3ama4 no teme "3akoH COXpaHEHUS bubmmoreka [JOK
uMmIyibca' https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koHpepenuus "PeakTuBHOE IBMKEHUE
B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexanuyeckasi paboTa U MOITHOCTh hitps://m. edsoo.ru/fl0b0a84
35 Pabota cuibl TSHKECTH, CHITBI YIIPYTOCTH U bubmmoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota «Onpenenenue
36 paboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHXKXCHHUU TCJIa 110 FOpI/IBOHTaJIBHOf/'I




MMOBCPXHOCTHU»

CBs13b sHepruu U paboThl. [loTeHnnanbpHas

37
SHEprus
18 Kuneruueckas sneprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUN B MEXAHUKE
40 Jlaboparoprast pabota «/3ydueHue 3akoHa bubmmoreka [JOK
COXPaHEHUsI SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KomnebaTenbHOE IBH)KCHHE B €T0 bubmuorexa [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue koyie0anus. BeiHyX/1eHHbBIE bubmmoreka [JOK
Konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U Ipy>KUHHbBIN MasiTHUKA
VYpok-uccnenopanue «3aBUCUMOCTD IEPUOIA
44 KOJIeOaHUM OT )KECTKOCTH MPY>KUHBI 1 MacChl bubmorexa [TOK
PyX https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue 3HEPTUN MPH MEXAHHIECKUX
KOJIeOaHUsIX
Jlaboparoprast pabota «Onpenenenue
46 qaCTopTLI Hpne IfOI[a Kone6ai1/n?1 I WHHOTO buGnnorexa LIOK
P PyX https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparoprast padota «I[IpoBepka
47 He3aBI:/ICH1\EOCTHpHe noja IfOHeé)aHI/If/'I rpysa bubmorexa [TOK
p py3d, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT MacChI Tpy3a»
Mexanndeckue BoHbI. CBOMCTBA
48 MeXaHn4ecKux BoJH. IIpogoabpHbIe U bubmiorexa LOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koH(pepeHIus "MexaHn4ecKue BOJIHbI




B TBEpIoM Tene. CelicMudeckre BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxeHue 3ByKa

51 VYpok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53 Ypok-koH(pepeHus "YapTpa3Byk u bubmmoreka [JOK
nH(Pa3BYK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
IToarotoBka K KOHTPOJIBHOU paboTe MO TEME

54 "3akoHbI coOXpaHeHus. MexaHnueckue bubmmorexa OK
B — https://m.edsoo.ru/ff0b25f0
KoHnTponsHas padota o Teme "3aKoHbI

55 coxpaHeHus. MexaHu4eckue KojiebaHus u
BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionb30BaHme bubmmoreka [JOK
3JEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
VYpok-uccnenosanue "M3ydeHnue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO bubmmorexa OK
MOGHITBHOTO Tenedora” https://m.edsoo.ru/ff0b2c6e

60 Pemenue 3a1a4y Ha onpeiesieHne YacTOThl U
JUIMHBI 3JIEKTPOMarHUTHON BOJIHBI

61 DneKTpoMarHuTHas IpUpo/ia CBETA. bubmmoreka [JOK

Cxkopocts cBeta. BomHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ff0b31d0




Hcrounuku ceera. [Ipsamonuneiinoe

62 acrpocTpaHeHue cBera. 3arMenus CoHIa u bubmorexa [IOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Jlynsl
3aKoH OTpaXkeHUs CBeTa. 3epkaia. Pemenue
63 3aJla4 Ha IPUMCHEHHE 3aKOHA OTPAKCHUS bubmorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ff0b3aca
[TotHOE BHYTpPEHHEE OTpaKEHUE CBETA.
65 Hcmonp30BaHuE IIOJTHOTO BHYTPEHHETO bubmiorexa LOK
yip https://m.edsoo.ru/ff0b3c5c
OTpPaXCHHSI B ONITHYECKUX CBETOBOJIaX
Jlaboparoprast padota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPETIOMIICHUSI CBETOBOTO
Jy4a OT yIJia NaJieHusl Ha TpaHuLe "BO3ayX-
crexio""
Ypok-koHpepenmus "Vcnonb3oBanne
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3L"
bubmuorexa [JOK
68 JInma3el. Onrudeckas cuia JUH3EL
https://m.edsoo.ru/ff0b3f2¢
bubmuorexa [JOK
69 ITocTpoenne n300paskeHull B IMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopnas padora "Onpenenenue
70 ¢box Ic)HorE aCIC)TOSIHI/ISI U olzlmqecxoﬁ CHUTBI bubmmorexa OK
4 Ii " https://m.edsoo.ru/ff0b4206
coOuparoIIel JTUH3BI
71 VYpoxk-konpepenuus "OnTudeckre JINH30BbIE bu6mmoreka [JOK
npubopsr" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuueckas cuctema. 3peHue bubmmoreka [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koupepermus "JledexTst 3penus. Kak

73 \
COXPaHUTh 3PEHUE
Paznoxenne 6enoro cBeta B criekTp. OMbITHI
74 Hrrorona. CnoxeHue CrieKTpaibHbBIX IIBETOB. buGnnorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparoprast pabota "OMBITE TIO
75 Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTP U bubmmoreka [JOK
BOCIIPUSITHIO LIBETA IPEAMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIOIEHUH Yepe3 IBETOBBIE (PHIBTPHI"
VYpoxk-nipaktruky™m "BoiHOBBIE CBOMCTBA
76 CBETa: JHCIIepCHs, HHTepPEePEHINS U
mdpakmus’”
77 OmnsiTel Pe3epdopmaa u mranerapHasi MOJIEITb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 HcnyckaHue 1 MOTJIONIEHNE CBETa ATOMOM. bubmmoreka [JOK
KBaHThI. JInHEWUYaTBIE CIEKTPBI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "HalimoieHue ClieKTpoB bubmmoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUIBI bubmmorexa OK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siipa. Hyknonnas bubmmoreka [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbie peBpaienus. M30Tomnbr buGnnorexa LIOK
https://m.edsoo.ru/ff0clal4
%4 Pemrenue 3amau o teme: "PaaroakTuBHbBIE bubmmoreka [JOK

npespaieHus"

https://m.edsoo.ru/ff0c1b4a




85

IIepnon nomypacnana

26 Ypok-koH(pepeHIus "PaguoakTuBHBIC bubmmoreka [JOK
W3JIy4eHHS B IPUPOJIE, MEAUITUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHsle peakiyu. 3aKOHbI COXpaHEHUs bu6mmoreka [IOK
3apsI0BOTO M MACCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBA3u aTOMHBIX sifiep. CBsi3b MacChl bubmmoreka [JOK
U DHEPTrUu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no teme "fAnepHsie peakuun”

90 Peakiuu cuHTe3a U neneHus saep. bubmmoreka [JOK
Ncrounuku sueprun ConHia u 38E371 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepHas sHepreTHKa.

91 JIeNCTBHS palMOAKTUBHBIX U3Ty4E€HUN Ha
KUBbIE OPraHU3MbI"

IToarotoBka K KOHTPOJIBLHOU paboTe MO TEME

9 "DJIeKTPOMAarHUTHOE TIOJIE. bubmmoreka [JOK
DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBbBIE https://m.edsoo.ru/ff0c223e
siBIIeHUS"

KonTtposnpsHas paboTa 1o teme

93 "DJIeKTPOMAarHUTHOE TIOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBIIeHUS"

94 [ToBTOpenue, 0606menue. JlabopatopHbie bubmmoreka [JOK
paboTs o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, oboomeHne. Pemenne

95 pacueTHBIX U KaUECTBEHHBIX 3aJ1a4 110 TEME bromorexa LOK
" " https://m.edsoo.ru/ff0c2572

TennoBsle Mpo1ECCHI
96 [ToBTOpenue, o6o0menne. Pemenne bu6mmoreka [JOK

PACUYCTHBIX U KAYCCTBCHHLBIX 3aJ1a4 IO TCME

https://m.edsoo.ru/ff0c2a22




"KII/] TertoBeIX ABUTATENCH"

[ToBTOpenue, oboomenne. Pemenne

97 1 bubmuorexa [JOK
pacUeTHBIX ¥ KAYeCTBEHHBIX 33J1a4 110 TEME https://m.edsoo.rw/f0c2b30
"KII/] anexkrpoycTaHOBOK"
[ToBTOpenue, 0606menue. JlabopatopHbie bubmmoreka [JOK

98 1 1
paboTsl o kKypcy "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52

o [ToBTOpEHME, 0606'I'I;GHI/IG. Pa6ora ¢ 1 BuGmorexa [[OK
TEeKCTaMu FO Teme "3aKOHBI COXpaHEHUS B https://m.edsoo.rw/f0c2d6a
MEXaHUKE

100 [ToBTOpenue, o60o6meHne. Pabora ¢ | bu6mmoreka [JOK
Tekctamu 110 Teme "Kosiebanus u BogHbBI" https://m.edsoo.ru/ff0c2e82

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 100 27







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O611eCTBO C OrpaHUYEHHON
0TBETCTBEHHOCTHIO «J[PODA»; AknnonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun A.B., O611ecTBO C OrpaHUYEHHON
0TBETCTBEHHOCTHIO «JPODA»; AknnonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61ecTBO ¢ orpaHndeHHON
0TBETCTBEHHOCTHIO «IPODA»; AknnonepHoe obimiectBo «M3aaTenbcTBO

«HpOCBGHleHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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