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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o (¢u3MKE HA YPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHUsl COCTaBJIEHA HAa OCHOBE IMOJOXEHUH M TpeOOBaHMI K
pe3yJibTaTaM OCBOEHHUS Ha 0230BOM YPOBHE OCHOBHOM 00pa30BaTEIbHOM
nporpamMmsl, mnpenactaBieHHbIx B @I'OC OOO, a Takxke ¢ yd€ToMm
denepanbHOl paboueil mnporpaMmbl  BocnuTaHus u  KoHuennuu
npernojaBaHus y4eOHoro npeamera «Puzukay.

Conepxanue  mporpamMmbl 1Mo  (U3UKE  HAMpaBJICHO  Ha
dbopMHUpOBaHUE €CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYaIOIIUXCS U
OpraHu3alyi0 H3y4YeHUs (PU3UKA Ha JEATEIbHOCTHOM OcHOBe. B
nporpamMmMe 10 (PU3UKE YUYUTHIBAIOTCS BO3MOXKHOCTH  Y4€OHOIO
npeaMera B peanuzanuu TpedboBanuit GI'OC OO0 k miIaHUPyEMBIM
JUYHOCTHBIM W METAIPEIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaK»Ke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha
ypOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUsI.

[Iporpamma 1o ¢u3MKE YCTaHABIMBAET pacIpeiesieHUue y4eOHOro
MaTtepuaia o rogam oOydeHus (1o Kijaccam), npeiaraeT NpuMepHYIo
MOCJIEIOBATENIbHOCTh U3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS
OPEAMETHOTO COJEpPX aHUSI M Yy4E€T€ BO3PACTHBIX OCOOEHHOCTEM
00yYarOITUXCHI.

[Iporpamma 10 ¢Qusuke paszpaboTaHa C IEJIbIO OKa3aHUS
METOJIMYECKON MOMOIIM YYUTETI0 B CO3JJaHUM paboveil mporpaMMsbl 10
yueOHOMY TIPEAMETY.

duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEHN U
dbuznyeckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpPA, NMPEJOCTaBsieT Hanboee siCHbIe 00pa3ilbl TPUMEHEHUS
HAy4YHOT'0 METO/ia MO3HAHUs, TO €CTh CIIOC00a MOYYEHUsT JOCTOBEPHBIX
3HAHUW O MUPE.

OpnHa U3 TMaBHBIX 3a7a4 (PU3UYECKOro oOpa30BaHUS B CTPYKTYpE
oO1ero 0opa3zoBaHusi COCTOUMT B ()OPMUPOBAHUU E€CTECTBEHHOHAYYHOMN
IPaMOTHOCTH U UHTEPECa K HayKe y 00yJaroIuxcsl.



N3yuenue ¢uzuku Ha 0a30BOM YpPOBHE MPEIOIAraeT OBJIAJICHHE
CICYIOINMH KOMIIETCHTHOCTSIMHU, XapaKTEPHU3YIOMMUMH E€CTECTBEHHO-
HAy4HYIO TPAMOTHOCTD:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATb W TIOHUMATh OCOOCHHOCTH  HAYYHOTO
UCCJICOBAHUS;

e HHTEPIPETUPOBATH JIAHHBIC W MCIOJIB30BAaTh HAay4YHBIC
JI0Ka3aTeNbCTBA JIJISl TTOJTYYCHUS BBIBOJIOB.

enmn w3ydeHus QuU3MKK HA YpPOBHE OCHOBHOTO  OOIIEro
oOpaszoBanus ompenencHbl B KoHIenmuu mnpenomaBaHus y4eOHOTO
npeaMera «Puznka» B 00pa3oBaTEeIbHBIX OpraHu3anusx Poccuiickoin
denepanyu, — peaNM3yONIMX  OCHOBHBIE  00Ie00pa3oBaTebHBIC
IporpaMMbl, yTBepkaEHHOW pemenneM Komnernn MuHucTepcTBa
npocsemieHus: Poccutickoit @enepanuu (mpoTokoi oT 3 aekadbps 2019 r.
Ne ITK48H).

Heau usyyenus pusmku:

o MpUOOpPETEHUE UHTEpeca U CTPEMJICHUA OOydarouumxcs K

HAy4YHOMY M3YUYEHUIO IPUPO/JIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX
U TBOPYECKUX CITIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUI O HAYyYHOM METOJI€ IO3HAHUSA U
dbopmupoBaHue UCCJIE0BATENBCKOTO OTHOILLICHUSI K
OKPY>KaIOIIUM SIBJICHUSIM;

o (opMHpOBaHHME HAYYHOIO MHMPOBO33PEHHUSI KakK pe3yibTara
U3Y4YEHUsI OCHOB CTpPOCHHMSI Marepuu U (yHIaMEHTaJIbHbBIX
3aKOHOB (DU3UKH;

o (opMHUpOBaHUE MPEACTABICHUN O posid (HU3UKHU JJIST Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHUH;

e Dpa3BUTHE TIPEACTABICHUNA O BO3MOXHBIX cdepax Oymyiien
npodeCCHOHATLHONM  JEATEIbHOCTH, CBS3aHHOM C (PU3HKOMH,
MOATOTOBKA K JajbHEHIIIeMy OOYYEHHUIO B 3TOM HANPaBJICHUH.

JlocTikeHue HTUX Ieledl mporpaMMbl 10 (U3MKE Ha YpPOBHE
OCHOBHOTO  0O0IIero  o00pa3oBaHUs  OOECIEYMBACTCS  PEIICHUEM
CJICIYIOIINX 3a1a4’



o MNPUOOPETEHUE 3HAHUM O JUCKPETHOM CTPOEHHUM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, OJJIEKTPUUECKUX, MATrHUTHBIX U
KBaHTOBBIX SIBJICHUSX;

o MPUOOPETEHUE YMEHUN ONHCHIBATH U OOBACHATH (PU3UUECKUE
SABJICHUS C UCIIOJIb30BAHUEM MOIYYEHHBIX 3HAHUI;

e OCBOCHHME METOJOB PEIICHUS IMPOCTEUIIUX PACUETHBIX 3a7a4 C
UCIIONb30BAaHUEM  (DU3UYECKUX  MOJENEH, TBOPUYECKUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

e Ppa3BUTHE YMEHHUI HAOJIOJATh MPUPOHBIC SIBJICHUS U BBIMOJIHSThH
OMBITHI, J1abOpaTOpHbIE PadOTBl U  DKCIEPUMEHTAIbHBIE
UCCIIEOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTENIBHBIX TPUOOPOB;

e OCBOCHHME TMpPUEMOB paboThl ¢ wuHpopManuen (U3NIECKOTO
COolepKaHus, BKJIIOYas  MHPOPMALMIO O  COBPEMEHHBIX
JNOCTHOXKEHUSAX (PU3UKK, aHAIU3 U KPUTUYECKOE OIICHUBAHUE
uHpopManuu;

e 3HAKOMCTBO €O cdepamu mnpodhecCUOHATbLHON JIeATeIbHOCTH,
CBSI3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMHU Ha JOCTHKEHUAX (PU3NUECKONU HAYKH.

Ha uzydenue ¢uszuku (6a30BBIM YPOBEHB) HA YPOBHE OCHOBHOIO
oOmiero oopazoBaHusi 0TBOAUTCS 238 4vacoB: B 7 kiacce — 68 yacoB (2
yaca B He/Iel0), B 8 kiacce — 68 4acoB (2 yaca B Heleno), B 9 kiacce —
102 yaca (3 yaca B HEJIEINIO).

[Ipenyaraemblii B mporpamme o ¢Gu3MKe MnepeyeHb J1adopaTopHBIX
paboT M OMBITOB HOCUT PEKOMEHJATEIBHBIN XapakTep, yUUTEb JIeJIaeT
BBIOOp TMpPOBEIEHUS JIa0OPATOPHBIX pPabOT UM OMNBITOB € YYETOM
WHIUBUIYAJIbHBIX 0COOEHHOCTEHN oOydJarommxcs, CITHCKa
AKCIEPUMEHTAIBHBIX 3aJJaHdi, TMpejIaraéMblX B paMKaX OCHOBHOTO
roCyJapCTBEHHOTO HK3aMEHa 1o buzuke.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BelHUUHBL. M3Mepenue ¢Qusnyeckux BenudyuH. Puznueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHOHAyuUHBI METOJ MO3HAHUS: HAONMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, O0BSICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimot.
Omnpenenenue 1EHbI IeIEHUS IIKaJIbl U3MEPUTEITHLHOTO MpUdopa.
N3mepeHne paccTOSTHUM.
N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temieparypbl NP MOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.
6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJeHHUSI 0 CTPOCHUH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSX)KEHUE U OTTATKHBAaHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOTIOJEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHHU JIBHKCHUS.

SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna kak XapakTepuCTHUKa B3auMojeicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelcTByromas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HabGmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUHN TEJ.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

JIaﬁopamopubze padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpenHEW CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuKka IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca Tella U XapakTepa CONMPUKACAIOIIUXCS MTOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.
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HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU W raszamu. 3akoH [lackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppudennu. M3mepenue armocdepHOTo
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTu

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOU B
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AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MmomiHOCTh. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. Hccnenosanue ycaoBHM paBHOBECHUs pblyara.
3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOpUH.

Mogenun TBEPAOro, JKHAKOTO U Ta3000pa3HOTO COCTOSSHUN BeIIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBOo TemnoTel. YaenbHas TEIUIOEMKOCTH BEHIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTypbl KWUIIEHHS OT arMochepHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



Ha6monenue nuddysun.

HaGmronenue siBneHUil cMauuBaHUs M KalIUJUISIPHBIX SBJICHU.

HaGnronenue TemioBoro paciupeHus Tel.

W3meHeHune naBlieHMs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHUU WIIU

OXJIAXKICHUU.

IIpaBuna nsmMepeHus: Temueparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMHU CUIIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3INYHBIX BELIECTB.

11. HabGmronenue KumneHwusl.

12. HaGmroieHue nocTostHCTBA TEMIIEPATYPHhI MPH TUIABJICHUH.

13. Moienu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1. OnbITB IO OOHAPYXKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OmbIThl MO HAOJIONEHUIO TEIJIOBOTO PACUIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEI.

4. OmpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.
OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh [JAaBJIEHHS BO3AyXa OT €ro
00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka runotes3sl JMHEHHONW 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KUKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.

7. HaOmiomenue wu3MeHeHUST BHYTpPEHHEH OHEPrHHM Tella B pe3ysbTare
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TEIUIONepeaaun U paboThl BHEIIHUX CHII.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJIOAHOW U

ropsiueu BOJIBL.

9. OmpexneneHne KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOrO BOJOM  Mpu

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM ITUITUHAPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yAeabHOM TEIUIOTHI MJIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoOAEHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSIHHOTO TOKa. MCMmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30Bb1l pa3psn.
. I3mepenne cuibl TOKa aMIepMeETPOM.
. I3Mepenne 351eKTpuYecKoro HanpsKeHUsT BOJIbTMETPOM.
. Peoctar u mara3uH COpOTUBIICHUM.
. B3anmopeicTBue MoCTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17
18
19
20
21
22
23
24

25

. MopennpoBaHre MarHUTHBIX NOJIEW IIOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTtHoe noJie Toka. DIEKTPOMATHHUT.

. JleicTBMe MarHUTHOIO T0JI1 Ha IIPOBOAHUK C TOKOM.

. DJEKTPOABUTATENb MOCTOSIHHOTO TOKA.

. UcciienoBanue siBIICHUS 3JIEKTPOMAarHUTHOU MHAYKLIUH.

. OnbrTel @apanes.

. 3aBUCUMOCTh HAllPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBCHMS.

. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIBI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JJHWHBI, IUIOWAAU MONEPEYHOTrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, HAYILETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl 1O MCCHEAOBAHUIO SIBIICHUS DJJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOrO0 JBUXKEHUA. PaBHOMEpHOE MPSMOJIUHEUHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEHHOe nBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanbHOW TOUKH. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTroOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenre MeXaHUYECKOTO JIBHXKEHUS Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Teja OT MacChl Te€la U JACHCTBYIOUIEH HA HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomut u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHnue 3aKk0Ha COXpAaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MexXaHWYeCcKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koiieOaHWiA TeNm TMOJ JEHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMUYECKHUU PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MAsATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yCKOpEeHHs] CBOOOIHOTO MaJeHUSI.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »nexkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. BIM30pykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens 1i1asa.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHS CBETOBOrO JIyda OT yIJia
NaJICHUSL.
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2. M3ydeHue xapakTEepUCTUK U300paKEHUs MPEIMETa B IUIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIJIEHUS CBETOBOIO JIyda OT yTJjia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETA MPEAMETOB MPU WX HAOIIOICHUM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W JHEpPruM. Peakuuu cuHTe3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3nHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGoTa cuérurika HOHU3UPYIOMIMNX U3TYUESHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYECHUU BCErO Kypca (PU3HMKH, a TAaKXKe IS MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB  00ydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS

o A W N e



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYKAIOIIEH TPUPOJIC U TTOBCEIHEBHON KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3NKyu Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA .

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(eccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTaLMd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUM NOJis PELICHUs 3a1ady B
00JIaCTH OKpY’KaloIllled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpelibl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHHUs;

e 8) aganTanMu K M3MEHSIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCHCTBMU IPU BBHINOJHEHUU HCCIEOBAaHUN U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM Uucie GOPMYIHPOBATH
U/1eU, OHATHUS, TUIIOTE3bl O PUBNUECKUX 0OBEKTAX U SIBICHUSX;

e — OCO3HaHME 1e(pULINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

e — IUIAHUPOBAaHUE CBOErO pPa3BUTHUs B NPUOOPETEHMM HOBBIX (PU3MUECKUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBIABIATH B3aMMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKHM, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OIIEHKa CBOMX JEWCTBUIl C Y4YETOM BIMSHHA HAa OKDPYXAIOIIyI Cpexy,
BO3MO’KHBIX IJI00AIbHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y oOydaromerocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICCTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(u3MUECKUX BETUYUH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKII HHCTPYMEHT TTO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH DKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IPEACTABICHHS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0Jie OOCYyXJeHHs y4yeOHOro Marepuana, Pe3yiabTaToB J1a0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyUBaTh Pa3iIndKe U CXOJCTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBHS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYIMIeE, MPUHATHE DPEIICHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0sl HA MECTO APYroro 4ejaoBeKa B XOJE CIOopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiaacce npeMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

pasnuuath siBiaeHus (auddys3us, TEIUIOBOE ABMKEHUE YaCTUIl BEIIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHWe TeJ, IPEeBpallCHUS
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMU B KMBOW U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOWCTBA (MTPU3HAKHK) (PU3UUECKHUX SBJICHUIA;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TPEeHWs, MAaBlieHHWEe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICI  HUCIOJB3YEMbIX  BEIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBJICHUS U MPOLECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €70 MAaTEMAaTHUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlauyl 3aMKChIBATh KPATKOE YCIOBHUE, MOACTABIATh (DU3UUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(Gu3MUeCKrX METOOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSATH IPOBEPIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaThH IPOBEpPsIEMbIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
muGpoBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPHOOPOB € YYETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHU JBUKEHUS Teja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpY>KEHHON YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEeNys MPEUIOKEHHOMY ITUIaHy, (UKCHUPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUJAKOCTH W TBEPAOTO Teja, CHIA TPCHHS CKOJBKCHHS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HEITOABUKHBIA 010K, HAKJIOHHAS TUTOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMET), UCIOIBb3Ysl 3HAHUS
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecrieueHus1 6€30MacHOCTH IIPU OOpaIlleHHH ¢ TIpUdopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TYyTEM CPAaBHEHMsI PA3IMYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIajeTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qyciae MyOJaMYHO JeNlaTh KpaTKUE COOOLIEHUS O pe3yibTaTaX MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBHMU C IOCTABJICHHBIMU 3aJadamH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHiy o6yuenust B 8 kiacce npeMeTHbIC Pe3yJIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pas3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CKaThe, Tervlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JIEKTPHUECKHE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3HUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS], yJeJbHAas TEIJIoTa NapooOpa3oBaHMs, YJelbHas TEIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANIEKTPUYECKOr0  TOKAa), NpH ONHMCAHUM MPaBUIBHO  TPAKTOBAThH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINUHH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH OMa Juisl ydacTKa UEMNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMNE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalIHM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJyYeHHOE 3Ha4eHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PUBHYECKUX SBICHUH  WIH
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATypbl KUAKOCTU U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha IPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQKHOCTU BO3[yXa, CHJIbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  MCHOJB30BAHMEM  MPSMBIX U3MEpPEHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCJEAOBATEIbHOTO M MApaJJIENbHOIO  COSAMHEHHIM
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus (U3MYecKux BeMMYUH (ylIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIro1aTh TIpaBUiia TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPHUUYECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH P OOpaIleHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCSA 3HAHUH HW TYyTEM CpPaBHCHHSI
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJIaHMKH HAyYHO-TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlageTh NpruéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM YHCIE TYOJIMYHO TPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpU BBHITIOJHEHUH YYEOHBIX TPOEKTOB W UCCICIOBAaHUN (DU3MUECKHUX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(QIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHHYECKOTO JABIKCHHS, aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK W YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHs) 110 OMHUCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIMBBI U OTJIUBBI, ABMKEHUE T1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (POH, KOCMHUYECKHE JIy4YHd, PaJUOAKTUBHOE W3IIyYEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN U (U3NYECKUE SIBICHUS, UCIIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHHs, BEC Tejla, HMITYJIbC Tela, WMIIYJIbC CHIIBL,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HEepUoJ U 4acToTa KoneOaHul, JIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JAPYTUMHU BEITUYUHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



OPUHLUI CYNMEPHO3UINH CHUJI, TPUHIUI OTHOCUTEIbHOCTH [ amuimes,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyaluid MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
NPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOl Ha 2-3 HW3yYEHHBIX CBONCTBA (PU3NYECKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOUYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
(¢u3MUeCcKX METO/OB, HCIOJb3Yysl ONHMCAHHE WCCIEIOBAHUSA, BBIICISThH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢du3nuecknx CBOWCTB Tell (M3ydyeHHE BTOpPOro 3akoHa HpioTOHA, 3aKoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeoro cBera B CIEKTp, M3YUYCHHE CBOMCTB HM300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOAUTh HCCJIENOBAHUE 3aBHCHUMOCTEH (HU3MUECKUX BEIUYMH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MajJeHUs U yrjia NpeloMJICHUS OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTL KOCBEHHBIE W3MEpPEHUS (PU3MUECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
neproy; KoJieOaHWK MAaTEeMaTHYeCKOTO0 W TPYXUHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJIeJh aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEepucKor, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHUX IPOIECCOB
IpU PENICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHWN B IOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBIN 3allpoC, HAXOIUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3MUeckoro coaep)kaHWs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMM M3 HECKOIBKUX HCTOYHHKOB (DU3MUECKOTO COJNEpIKaHus,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalMed ¢ Y4ETOM OCOOEHHOCTEW ayAuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
KoHTpo/bHbI IIpakTHYeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl

Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. " PPt https://m.edso0.ru/7f416194
bubnuoreka [IOK
1.2 (6)) 2 1
TR pe https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS o/ o0 T/ 416104
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

2.1 CTtpoeHune BelllecTBa 1 bubnmorexa [TOK
' P m https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC AABIDKCHHC https://m.edsoo0.ru/7f416194



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

bu6mmoreka [IOK

32 Huepuis, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.edso0o.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JXUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
42 Jlaetie XKHAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
5.1 PaGora u MoImHOCTH 3 1 bubmorera [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsI 4 1 bubmmorexa [IOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. TensioBble siBjIeHUst
. bubnuorexa [JOK
11 C 7
TPOCHHE M CROHCTEA BEMeCTRa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbBIE TEJla 5 1 bubnuoreka [IOK
' U MX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 C) 4
HCRTPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne n/m Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. Mexanuyeckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumoelicTBre el 20 1 3 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckue Kojae0aHusl U BOJTHbBI
bu6 OK
2.1 MexaHudeckue KojeOaHus 7 3 nomoreka I
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' DIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorera [JOK
' pacpoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6mmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE TOMHOTO i1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepibie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Paznen 6. [loBTopuTe/ 1bHO0-00001IaK0 M MOY b
6.1 [ToBTOpeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuorexka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
ara
/ Tema ypoka Kourp. Ipakr A 5
/n Bcero mwian | $akT | o6pa3oBaTeibHbIe
padoTsbI padoThI
pecypcsl
®u3nka — Hayka o npupoje. SABiaeHus npupoasl 1
DU3NYECKUE SBICHUS 1
du3nyecKue BEIIMINHBI U KX U3MEPCHHE 1
Ypok-uccnenosanue "M3mepeHnne reMneparypsl Ipu

4 ITOMOIIIM KUJKOCTHOTO TEPMOMETPA U JaTUHUKA 1 1
TeMneparyps!"”

5 MeTtonap! HayuHOTO MO3HaHUS. Onrcanue GU3NIECKIX 1 bubmuorexa [JOK
SIBJIEHUH C TIOMOIILIO MOJZIEIeN https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTe3bl: 1aabHOCTh

6 moJi€Ta mapuka, MylmeHHOT0 TOPU30HTAIBHO, TEM 1 1
OoJbirie, yem OoJIbIlie BHICOTA ITycKa"

7 Crpoenue BemecTBa. OMbITHI, J0Ka3bIBAIOIINE 1 bubnuoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 JIBY>KEHUE YaCTHUII BEIISCTBA 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OnbITH 10 HAOTIOACHUIO 1 1
TEIJIOBOTO PACHIUPEHUS T'a30B»

10 ArperatHble COCTOSIHHS BEIICCTBA 1
Oco0eHHOCTH arperaTHeIX COCTOSTHUM BOIbl. O000IIIeH e

11 o pasgeny «IlepBoHayabHBIE CBEAEHUS O CTPOEHUHU 1 bubmorexa LOK

P 4 P P https://m.edsoo.ru/ff0a0378
BEILIECTBA»
12 Mexanuueckoe aABuxkeHue. PaBHoMepHOe U 1 bubnmoreka [JOK

HCPAaBHOMCPHOC IBUKCHUC

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [{OK

13 CKopocts. EAutHiLbt cKOpoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU ABUKECHUSA bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN httos://m.e dSO(I)_.[I’U /£020¢10
16 [InoTHOCTH BemecTBa. Pacuer maccol u o0beMa Tena no bubnuorexa [JOK
€ro IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JladopaTopHnas padora Ne 1 «Onpenesnenue
IUIOTHOCTH TBEPAOI0 TeJia
18 Pemenue 3agad o teMme "InoTHOCTE BenrecTna" bubmmorexa [TOK
https://m.edsoo.ru/ff0al23c
19 Cuita kak XxapakTepucTHUKa B3aumoaencTBus ten. Cumna
ynpyrocty. 3akoH ['yka
JlaGoparopHasi padora Ne2 «3y4yeHune 3aBUCUMOCTH
20 pacTsikenus (1edopmMaiun) NPy;KMHbI OT
NPHJI0KEHHOH CHIIbDY
21 [[ABmenne Tarorenus. Cuna TSKECTH
29 CBsI3b MKy CUJION TSKECTH M Maccol Tena. Bec tena. bubnuoreka [JOK
Pemrenue 3agay nmo teme "Cua tsoxkecta" https://m.edsoo.ru/ff0al778
23 Cuia TsKecTd Ha Ipyrux mianerax. Gusnueckue bubnuoreka [JOK
XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hsmeperiite ciut. JlntamomeTp https:// m.edsocl)l. ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmorexa HOK
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HAIPABJIEHHBIX 110 OJIHOM MPSIMOM. bubnunoreka [JOK
PaBHoelicTByOIIAsA CUIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3agau no reme "PaBHonelicTByromas cun'
28 Cuna tpeHus u €€ Buapl. TpeHue B IpUpoJIE U TEXHUKE bubnuorexa [IOK
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https://m.edsoo.ru/ff0alb9c

JladopaTopHas padora Ne3 «U3yyeHune 3aBUCHUMOCTH

29 CIJIbI TPEHHUS CKOJIbKEHHUS OT CHJIbI IaBJIEHUSA U bubamorexa LOK
N https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIIMUXCH MOBEPXHOCTEI»
30 Pemenue 3agau Ha onpeneneHne paBHOAEHCTBYIOIIEH
CHUJTBI
31 Pemenwue 3a1a4 o Temam: «Bec Tenay, «'padudeckoe bubnuorexa [JOK
n3zo0paxenue cuimy, «Cuiby, «PaBHOIEHCTBYONIAS CUIT» https://m.edsoo.ru/ff0alde0
KonTtpoabHnas padora Nel no remam: «MexaHu4ueckoe
32 ABHKeHHe», «Macca, IUIOTHOCTBY, «Bec Tenay,
«I'paduyeckoe nzodpaxkenune cu», «CHiabm»
33 JaBnenue. CiocoObl yMEHBIICHUS M YBETUUCHUS bubmuotexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3za. 3aBHCUMOCTD JIaBJICHHUS T'a3a OT 00bEMa, bu6moreka [IOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHUs1 TBEPABIMU TEJIAMH, )KUIKOCTIMHU U bu6mmoreka [IOK
razamiu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHne B )XKUIKOCTH U ra3e, BRI3BAHHOE JICHCTBHEM bubmuorexa [JOK
CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBieHue B )KUAKOCTH U Tas3e. bubmuoreka [JOK
3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Coobmarompecs cocyk! https:// m.edsocl)l. ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM )KUAKOCTHBIN HACOC
" bubmuoreka [JOK
41 AtMocdepa 3eMiH U IPUYKHBI €€ CYIIIECTBOBAHUS httos//m.e dsoc])_.[ru /#0a2b5a
42 Bec Bo3ayxa. ATMochepHoe 1aBieHne Bubmmorexa LIOK

https://m.edsoo.ru/ff0a2b5a
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bu6mmoreka [{OK

43 N3mepenue armocdepnoro nasnenus. OnbiT Toppuuemniu
P Gep A pP https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(EPHOTO TaBICHUS OT BBICOTHI HAJT bubnuorexa [JOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-anepouns. ATMochepHoe qaBIeHHE Ha bubnuorexa [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3am1a4 o Teme " ArmochepHoe naBiieHue"

47 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJNO. bubnuorexa [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
JladopaTopHas padora Ne 4 «Onpenesnenue

48 BBITAJKHBAIOIIEH CHJILI, JEHCTBYIOIIEH HA TeJI0 bubmmorexa [TOK

’ y ’ https://m.edsoo.ru/ff0a33fc
NMOTPY:KeHHOE B KUTKOCTb)
JlaGoparopHas padora NeS «UcciienoBanue
49 3aBMCHMMOCTH Beca TeJjia B BoJIle OT 00béMa bubmorexa OK
. https://m.edsoo.ru/ff0a3514
MOrPYKEHHOM B KUJAKOCTH YACTH TeJiay
bu6mmoreka [IOK
50 [1naBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padora Ne6 ""KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHHE JIOJAKHU H
omnpeaesieHue eé rpy3onoabeéMHocTu"
Pemenue 3aaau no temam: «IlnaBanue cynos.
52 BosnyxomnnaBanuey, «JlaBienue TBEpIbIX Tel bubmmorexa [TOK
yx N ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U ra30B»
53 KontpoabHnas padora Ne 2 mo reme :«/laBienune
TBEPIBIX TeJl, ;KUIKOCTell U ra3oB»
bu6mmoreka [JOK
54 Mexanudeckast padbora
P https://m.edso0.ru/ff0a3f82
bu6nmoreka [JOK

55 MomutHocts. EquHuIBI MOIITHOCTH

B FHHTHA B https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMOM
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IIpHU NOAbEME IO JIeCTHULIE"

IIpocTeie Mexanu3msl. Peryar. PaBHoBecue cuil Ha

o7 1
pbluare
Poiuaru B TexHuke, ObITY M ipupoje. Jlaboparopuasi
58 abora Ne7 «McciienoBaHue yCJIOBH paBHOBeCHsI 1 0.5 bubmorera [JOK
P ) y P ' https://m.edsoo.ru/ff0a478e
pbIuara»
59 Pemienue 3a1au 1o Teme «Y CIIOBHSI paBHOBECHS phIvara 1 bubmorexa HOK
g p p https://m.edsoo.ru/ff0a48a6
Koy puumeHnT mosie3Horo aeiicTBusi MexaHu3Ma.
60 JlaGopaTopuasi padora Ne8 «MU3mepenne KIIJI 1 0.5
HAKJIOHHOM IJI0CKOCTH»
bu6moreka [IOK
61 P "Pab KITI" 1
elieHue 3aaad mno reme "Pabdota, Mmomuocts, KI1/] httos://m.edsoo.ru/f0adcAs
62 Mexanunueckas sHeprust. Kunernueckas u 1 bubnuoreka [IOK
IOTEHIMAIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHHs] MEXaHMYECKON SHEPTUH 1 bubamorera LOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TeMe " IKCIIEpUMEHTATBLHOE
64 OIpeieJICHUE U3MEHEHUS! KWHETUYECKOU U 1 1
[MOTEHUMAJIbHON SHEPrUU IPU CKAThIBAHUU TeEJNA 110
HAKJIOHHOM MJIOCKOCTH"
65 KonTpoabHasi padora Ne 3 mo treme «Padora u 1
MOIIHOCTb. JHEPrushH)
66 PesepHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"MexaHudeckoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
67 IIpomexyTouyHasi aTTeCTANMA 1
68 PezepHblit ypok. Pabota ¢ Tekctamu no teme "Pabora. 1
Mo1HOCTB. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne Jara nu¢ppoBwIe
Tema ypoxa Kourp | [Ipakr. Jlara op
n/n Bcero ILUIaH dakr o0pa3oBaTe/ibHbIE
padoTel | padoThI
pecypchl
1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 1 bubnuorexa [JOK
U UX OIIBITHBIE ITOATBEPKACHUA https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mogenu TBEPOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUMN 1 bubnuorexa [JOK
BEIllECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO- 1
KMHETUYECKON TEOpUHU
bu6moreka [IOK
5 Kpucrannnueckue u amopdHble Tena 1
P pd https://m.edsoo.ru/ff0a5800
bu6mmoreka [IOK
6 CMaumnBaHue M KanwUISIpHOCTh. [loBEpXHOCTHOE HATSKEHUE 1
https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe paciMpeHne U cyKaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEeMIIEpaTyphbl CO CKOPOCTHIO TETIOBOTO 1
JIBUKCHUS YaCTHII
9 Buytpennss sHeprusi. CriocoObl H”3MEHEHUS! BHYTPEHHEH 1 bubnunoreka [JOK
SHEPruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bubl Teronepenaun 1
A ped https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "[IpakTudeckoe HCIOIb30BaHUE
11 TETJIOBBIX CBOWCTB BEIIECTB U MAaTEPHUATIOB B LIETISAX 1 1 bubmmorexa [JOK
" B P B https://m.edsoo.ru/ff0a65c0
SHEeprocoepeskeHus
bubnmoreka [JOK
12 KonuuectBo TenmnoTel. Y AeabHas TENI0EMKOCTD 1 1

https://m.edsoo.ru/ff0a6976
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YpaBHEeHHE TEIIIOBOTO OanaHca. TermiooOMeH U TerIoBoe

bu6mmoreka [{OK

13
paBHOBECHE https://m.edsoo.ru/ff0a7088
JladopaTopuas padora Nel "HcciaenoBanue siBjieHUs
14 TeIJIO0OMEHA P CMEIIMBAHUHU X0JI0IHOM U ropsiyei bubamorexa LOK
" P P https://m.edsoo.ru/ff0a6a98
BO/IbI
15 Pacuer konuyecTBa TEIIOTHI, HEOOXOUMOTO JJIsI HArPEBAHUS
TeJa ¥ BBIACIISIEMOr0 UM MPHU OXJIaKICHUH
16 JladopaTopHas pa6ora Ne2 "OnpenesieHue yaeabHO bubnuoreka [JOK
TEeIJIOEMKOCTH Berecrna' https://m.edsoo.ru/ff0aébb0
17 OHeprus TOILIMBA. Y IeJIbHAs TEIIOTa CTOPaHHUs bubmmorexa [TOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEp/IeBaHNE KPUCTATUTMYECKUX TEI. Y IETbHAs bubmuorexa [JOK
TEII0TAa IUIABJIEHUS https://m.edsoo.ru/ff0a71d2
19 JlaGoparopHas padora Ne 3" OnpenesieHue yaejJbHOl bubmuorexa [JOK
TeNJI0ThI IJIABJIEeHUA Jbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooOpazoBanue u koHeHcanus. Mcmapenue
poobp A t p https://m.edsoo.ru/ff0a740c
Kunenue. Y penpHas Temiota mapooOpa3oBaHus 1
bu6mmoreka [IOK
21 KOHJICHCAIIUH. 3aBUCUMOCTD TEMIIEPaTyphl KUIIEHUS OT
https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOTO TaBJICHUS
29 Baaxuocts Bo3ayxa. JlaboparopHasi padora Ned bubnuorexka [JOK
"OnpenejieHue OTHOCUTEILHOI BJIAKHOCTH BoO3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1ay Ha onpe/eeHre BIaXKHOCTH BO3/IyXa
24 [TpuHnume! paboThl TEIIOBBIX ABUTaTeneii. [TapoBas
TypOuHa. /[BUraTens BHyTpEHHETO CrOpaHus
o5 KII] TermoBoro nuratens. TenaoBeie ABUTATEIN U 3alllUTa bubmuoreka [JOK
OKpY’Karollel cpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAIICHUS YJHEPTUHU B TEIUIOBBIX
rpolieccax
. bubmuoreka [JOK
27 [ToaroToBka Kk KOHTpPOJBHOM paboTe mo Teme "TemnoBsie i

https://m.edsoo.ru/ff0a83f2
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sBJIeHUs. I3MeHeHue arperaTHeIX COCTOSIHUM BelecTBa"

28 KonTpouabHnas padora Nel no teme "TenioBble siB1eHuUs. bubnuorexa [JOK
HN3meHeHMe arperaTHbIX COCTOSIHUM BelecTBa' https://m.edsoo.ru/ff0a86ae
29 Onexrpuzanus Ten. J{Ba poaa aMeKTpUYECKHX 3apsiI0B
30 VYpok-uccienoBanue "DnekTpu3anus TeJ UHAYKIUEH U Ipu 1
CONIPUKOCHOBEHUU"
. bubnuorexa [JOK
31 BsaumoneiictBue 3apspkeHHbIX Teil. 3akoH Kynona httos//m.e dSO(I)_.[ru —
39 DnekTpuyeckoe mosie. HarpsmkeHHOCTh 3JIEeKTPUIECKOTOo bubnuorexa [JOK
noJis. [I[puHIUIT Cynepno3uIny ANEKTPUIECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snextpuyeckux 3apsiioB. DJIeMEHTapHBIN 3apsi.
Crpoenue atoma
34 [IpoBOIHUMKH U TUAAEKTPUKU. 3aKOH COXPaHEHHUS bu6moreka [IOK
AIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB ANEKTPUUECKUX bubnuoreka [IOK
3apsaa0B https://m.edsoo.ru/ff0a90cc
36 DIJIEKTPUYECKHI TOK, YCIIOBUA €0 CYIIECTBOBAHUS. bubnuoreka [IOK
HcTouHMKH 3IEKTPUYECKOT0 TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUS STEKTPUIECKOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "JlelicTBUE 3IEKTPUUECKOTO OIS Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DNEeKTpUUYECKUN TOK B METAJUIAX, )KUJKOCTIX U Ta3ax Bubmmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIE YacTH
41 Cuna Toka. JlaboparopHas padora NeS '"U3mepenue u 05 bubnunoreka [JOK
peryJMpoBaHue CHJIbI TOKA' https://m.edsoo.ru/ff0a8bd6
42 JiIeKTpuYecKoe HanpsikeHne. BoabT™merp. JlabopaTopHas 05 bubnuoreka [IOK
padora Ne 6 "U3mepeHne u peryJiMpoBaHue Hanpsikenus'' https://m.edsoo.ru/ff0a%14
43 ConpoTuBieHNE MPOBOAHUKA. Y AETbHOE COIPOTUBIIEHUE bubnmoreka [JOK
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BCIICCTBA

https://m.edsoo.ru/ff0aa738

JladopaTopHas padora Ne 7'"3aBucumocTts

bubnuoreka [IOK

44 3JIEKTPUYECKOr0 COMPOTHUBJICHNUSI IPOBOIHUKA OT €ro
P P POBOA " https://m.edsoo.ru/ff0aa738
JAJUHBI, IJIOIIAIU MONEPEYHOro CeYeHHs U MaTepuaJia
45 3aBUCUMOCTb CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma i1t bubnuorexa [JOK
y4acTKa LEenu https://m.edsoo.ru/ff0aad4a
JladopaTopHnas padora Ne 8 "HUccienoBanune 3aBUCHMOCTH
46 CI/IJILIpTOKZI: 10| ?uero yepe3 pe3ucTop, OT CONPOTHBJIEHUSA Bubnnotexa LIOK
» WAL pPe3 P P, " P https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HANpPSIZKeHHsI HA pe3ucTope
47 [TocnenoBarenbHOE U APATIIEIBHOE COSAMHEHUS
MTPOBOTHUKOB
JlaGoparopHas padora Ne9 "IlpoBepka npaBuia
48 CJI0KEHUsI HATPSIKEHUI MPH MOCJIe0BATETLHOM bubnmorexa [JOK
P P https://m.edsoo.ru/ff0aaa58
COCIMHEHHUH /IBYX pe3ucTOpoB'
49 JlaGoparopuas padora Ne 10 "IIpoBepka npaBuJjia 1 bubmuorexa [JOK
CIJIBI TOKA NPH NAPAIeJILHOM COeTMHEHUH Pe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHue 3akoHa OMa JJ1 pa3IMyHOro bubmuorexa [JOK
COEJIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH AIIEKTPUUECKOTO TOKa. 3akoH J[xoyrs- bubnuoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTopHas padora Ne 11"Onpenesienue padoThl U bubnuorexka [JOK
MOIIHOCTH JJIEKTPHUYECKOr0 TOKA'" https://m.edsoo.ru/ff0ab3e0
53 DneKTpUUYeCcKUe e U MOTPEOUTENU AEKTPUIEeCKON bubnnoreka [JOK
sHepruu B ObITy. KopoTkoe 3ambikaHMe https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "IICKTPHUIESCKUE
54 3apspl. 3apsHKEHHBIE Tella M UX B3aUMOICUCTBUS bubmmorexa [IOK
PG ap3 . ' https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIN IEKTPUUYECKUI TOK
KonTpouabHas pabora Ne2 mo teme " DiieKTpryecKue
55 3apaabl. 3apsKeHHbIE TeJIa H HX B3aHMOJAeHCTBHS bubmiorexa LIOK
PFABL. pv . R ) https://m.edsoo.ru/ff0abea8
IMocTosIHHBIN JIEKTPUYECKHUIT TOK
56 [TocTosiHHBIE MarHUTHI, KX B3aHUMOJCHCTBHE
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57 VYpok-uccnenopanue "M3yueHue nosieid mocTosTHHBIX 1 1 bubnuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe mmojie. MarauTHoOe 1oJie 3eMJIM B €TI0 3HAYCHHUE 1 bubnuoreka [IOK
IUTSL SKA3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA 1 bubnuorexa [JOK
MarsuTHO€ 10JIe KaTyIIKH ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpumeHneHue 31eKTpOMarHuToB B TeXHUKE. JlaboparopHas
60 abora "U3yueHue neiicTBUS MarHUTHOIO I10JIS Ha 1 0.5 bubnmorera [TOK
P i " ' https://m.edsoo.ru/ff0ac74a
IIPOBOJHUK C TOKOM
DneKTpoABUraTesb NOCTOSIHHOTO ToKa. Mcrnonb30Banue
JJIEKTPOJIBUraTeNel B TEXHUYECKUX YCTPOUCTBAX U Ha
61 tpaHcnopte. JlaGoparopuasi padora Ne 12 1 bubnuotexa LIOK
p pTe. PATOPHAN P ] https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBaHue U U3yYeHHe padoThl
3JIEKTPOABHUIraTe A"
62 Omnbrtel @apazest. 3aKOH 2JIEKTPOMArHUTHOW WHTyKIUU. 1
[IpaBuno Jlenna
OnekrporeHeparop. CrocoObl MOTYyUEHUS IMEKTPUICCKO N
63 SHEPTHUH. DIIEKTPOCTAHIIUUA HAa BO3OOHOBISIEMBIX UCTOYHUKAX 1
SHEPTrUH
64 [ToaroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe "IIEKTPHUIESCKUE 1
Y MarHUTHBIE SIBJICHUS"
65 KonTpoabHasi padora Ne 3 mo teme ""JiieKTpruecKue u 1 bubnuoreka [JOK
MArHUTHBbIE siBJIeHHus " https://m.edsoo.ru/ff0acb14
66 PezepHblit ypok. Pabota ¢ Tekctamu no teme "TeruioBsie 1 bubmmorexa LIOK
ABJICHUA" https://m.edsoo.ru/ff0acc5e
67 IIpomMe:kyTouHasi aTTecTAIUS. 1
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme "MarHuTHbIe 1
siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 145
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9 KUIIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Hara
u/n Tema ypoka B Koutp |Ipakr |Hara paxT oOpasoBare/IbHbIE
€T pag. | .pas. nian pecypesl
1 Mexanundeckoe aBuxkeHue. MartepuanbHas TOUKa 1
9 Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHUYECKOTO 1 bubnuoreka [JOK
JIBH>KEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOJIMHENHOE ABIKEHHE 1 bubnmorexa LOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHomMepHoe npsimonunerinoe apuxenne. CpenHss u 1
MTHOBEHHAsI CKOPOCTh
5 [IpsimonurHENHHOE PaBHOYCKOPEHHOE ABUKEHHE. Y CKOPEHHE 1 bubmorexa OK
P p yexop A ' P https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NMPSAMOJMHEHHOTO PAaBHOYCKOPEHHOTO JABUKECHUS. 1
I'paduk ckopoctr
JlaGoparopHas padora Ne 1 "Onpenesnenue yCKOpeHUs
7 TeJIa MPH PABHOYCKOPEHHOM JIBHKEHUH 10 HAKJIOHHOM 1 1 Bubmmorexa [JOK
P p" yerop A https://m.edsoo.ru/ff0adb18
ILUIOCKOCTH
8 CBoOoanoe magenue teir. OneiTel [ anunes 1
9 PaBHOMEpHOE nBMKEHHUE 110 OKpYKHOCTH. [lepuos u yactora 1 bubnuoreka [JOK
oOpatenus. JIuneitHas 1 yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTeILHOE YCKOPEHHE 1
11 [TepBrrii 3akoH HeroToHa. BekTop cuibl 1 bubmorexa HOK
https://m.edsoo.ru/ff0ae612
bubmmoreka [JOK
12 Bropoii 3akon Hetotona. PaBHozelicTByto1Iast cuiia 1
P A IO https://m.edsoo.ru/ff0ae72a
bu6nmoreka [JOK
13 T i H .C 1
DETHH SAROM HIHIOTOHA. L-YHEPHOSHIIL Gt https://m.edsoo.ru/ff0ae982
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bu6mmoreka [IOK

14 Pemenue 3anau Ha npuMeHeHue 3ak0HOB HproToHa https://m. edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka Et?r?s?ﬁr%fiifﬁ/l:maecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JladopaTopHas padora Ne2 «OnpeesneHne xeCTKOCTH bubnuorexa [JOK
NPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuna Tpeiis https:// m.edSO(I)_.[ ru/ff0af738
bubnnorexa [JOK
19 Pemenue 3amau no teme «Cuia TpeHus» httos//m.e dsocI)_.[ru IF0afa26
20 JlaGoparopHnas padora Ne 3 "Onpenenenue bubmuorexa [JOK
k03¢ unuenTa TpeHus CKOJIbKeHus'" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau o teme "3akonsl Herorona. Cuna bu6moreka [IOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUSA. Y CKOPEHUE bubnuoreka [IOK
cBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
23 Ypok-koupepenius "JIBuKeHUE TET BOKPYT
rpaBuTanimoHHoro neHTpa (CoxHeunas cuctema). ['amakTuku"
24 Pemenue 3anau no teme "Cuiia TSHDKECTH M 3aKOH BCEMUPHOTO bu6mmoreka [JOK
TAroTeHUs" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocmuueckas CKOpocTh. HeBeCOMOCTh U meperpy3ku bubmmorexa [TOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepraibHOW TOYKH. AOCOTIOTHO TBEPIOE TEJIO. bubnunoreka [JOK
PaBHOBecue TBEPIOTO Tela € 3aKPEIIEHHO W OChIO BpallleHUS https://m.edsoo.ru/ff0afe36
27 MowmenT cuisl. LieHTp TspkecTn
28 Pemenue 3anau no teme "MomeHT cuibl. LleHTp TskecT" Et?pi?;;f:;(szgﬁlllffObOZM
29 [TonroToBka Kk KOHTPOJIBLHON paboTe 1o Teme "MexaHndyeckoe bubnuorexa [IOK
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nBrokenue. Bzaumoneiictsue ten'”

https://m.edsoo.ru/ff0b0408

30 KonTpoabHnas padora Ne 1 mo teme ""Mexannueckoe bubnuorexa [JOK
IBHKeHHe. BzanmopaeiicrBue Tea" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMnynbe cuitbl. 3aK0OH COXpaHEHUs bubnuorexa [JOK
HMITYJIbCA. YTIPYTO€ U HEYNIPYroe B3auMOJCHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenwue 3a1a4 o Teme "3aKOH COXpaHEHUS UMITYJIbca" bubmorexa LHOK
https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABHKEHUE B IPUPOJIC U
TexHUKe"
bubnuorexa [JOK
34 Mexanudeckasi paboTa U MOIITHOCTD httos://m.e dSO(I)_.[ru /£0b0aS4
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH M CUJIBI TPEHUS bubnmorexa [JOK
https://m.edsoo.ru/ff0b0db8
JladopaTopHas pa6ora Ne 4 «OnpenesieHue padoTbl CHJIbI
36 TpeHus IPH PABHOMEPHOM JIBUKEHUH TeJIa 1o
TOPU30HTAIBLHOI MOBEPXHOCTH
37 CBs13b 2Hepruu u padoThl. [loTeHIMaNBHAS YHEPTUS
38 Kunernueckas sneprusi. Teopema 0 KHHETHIECKOMN SHEPTUU bubmorexa OK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs PHEPTUU B MEXaHUKE
40 JlaGoparopHasi padora NeS «3yyeHnne 3aKoHa bubnuoreka [JOK
COXPaHEHUS IHEPTHUH» https://m.edsoo.ru/ffOb12fe
41 KomnebaTenbHOE TBMIKEHNE U €T0 XapaKTePUCTUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konedanus. BeiHyKeHHbIE KOTeOaHusl. bubnunoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U NpyKUHHBIM MAsITHUKH
44 Ypok-uccienoBanue «3aBUCHMOCTh Tiepro/ia KoaebaHuit ot bubnuoreka [JOK

JKCCTKOCTHU IPYKUHBI U MACChI I'py3a»

https://m.edsoo.ru/ff0b197a
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45 [IpeBpaiieHue 3HePTUM IPU MEXAHUICCKUX KOJICOAHUSIX
16 JladopaTopHas padora Ne6 «Omnpeenenne 4acToTbl U bubnuorexa [JOK
nepuoaa KoyieGaHuil NPYy>KHHHOT0 MATHUKA» https://m.edsoo.ru/ffOblaec
JladopaTopHnas padora Ne 7«IIpoBepka He3aBUCHMOCTH
47 nepuoaa KoJie0aHui rpys3a, moaBelIeHHOr0 K HUTH, OT bubnmorexa [TOK
P Py3a, ’ https://m.edsoo.ru/ff0b197a
Macchl rpy3ay»
48 Mexanudeckue BoJaHbI. CBOMCTBA MEXaHHMYECKUX BOJIH. bubnuoreka [JOK
[IponoapHBIE U TONIEPEYHBIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 VYpok-koHpepeHnus "MexaHudueckre BOJHbI B TBEPIOM Telle.
Ceiicmuueckue BOJTHBI"
50 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
51 VYpoxk-uccnenopanue "HabmrogeHre 3aBHCIMOCTH BBICOTHI
3ByKa OT 4acTOTHI"
52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUI PE30HAHC
53 VYpoxk-koudepenius "YnpTpa3Byk U HH(YPa3BYK B IPUPOIE U bubmuorexa [JOK
TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "3aKOHBI bubnuoreka [IOK
coxpaHeHUs. MexaHn4ecKue KojaeOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTpoabHasi padora Ne 2 mo teme ""3aKoHbI
coxpaHeHusl. MexaHu4eckue KoJieOaHUs U BOJHBI"
bu6mmoreka [JOK
56 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJTHBI
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMATHUTHBIX BOJH
Ypok-koHnpepennus "Llkana >neKTpOMarHUTHBIX BOJIH.
. bubmuoreka [JOK
58 Hcnonb30BaHKe IEKTPOMArHUTHBIX BOJIH /71l COTOBOM
" https://m.edsoo.ru/ff0b2fe6
CBS3U
59 VYpok-uccnenopanue "M3yueHue CBONCTB 31€KTPOMArHUTHBIX bubnunoreka [JOK
BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3agau Ha onpeieieHUE YacTOThI U ITTUHBI
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3JEKTPOMArHUTHOM BOJIHBI

61 DnekTpoMarHuTHas npupoja cBera. CKopocTh CBeTa. bubnuorexa [JOK
BosHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceta. [IpAMOIMHENHOE paCIPOCTPAHEHUE CBETA. bubnuorexa [JOK
3armenust ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH OTpakeHHUs cBeTa. 3epkaia. Pemenue 3aqau Ha bubnuorexa [JOK
IIPUMEHEHHE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA Bubnuorexa LIOK
https://m.edsoo.ru/ffOb3aea
65 [TonHOe BHyTpeHHEE OTpakeHHe cBeTa. Mcrnonb3oBanue bubnnorexa [JOK
MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJIaX https://m.edsoo.ru/ff0b3c5c
JlaGoparopuas padora Ne 8" HcciienoBanue 3aBUCMMOCTH
66 yrJjia npeJjioMJieHHsi CBeTOBOIO JIy4a OT YIJia najJeHus Ha
rpanuue ""Bo3ayx-crekjo""
67 VYpoxk-koudepenius "Vcnonp3oBaHre MOJTHOTO BHYTPEHHETO
OTPaKEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bubnuoreka [IOK
68 JIunzel. OnTHyeckas cusa JIMH3bI httos//m.e dsogru IF0b32c
69 [TocTpoenne n3o0pakxeHUH B JTMH3aX Et?[iH;I;T:cﬁ)c])lﬁ/I:f Obddda
70 JlabopaTopHas padora Ne 9 "Omnpenesienue GoKycHOro bubmuoreka [JOK
PACCTOSIHUS U ONITHYECKOH CHIIbI coOMparomieii JIUH3bI'" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "Ontuyeckre TMH30BbIe TPUOOPHI" E?f;;;f;i?ﬁ}; Oc0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jlegexrsl 3penus. Kak coxpanuthb
3penue”
74 Paznoxenue 6enoro csera B ciektp. OnbiTel HploTOHA. bubnuoreka LIOK
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CrnoxeHue CieKkTpaibHbIX IIBETOB. Jlucnepcus cBeta

https://m.edsoo.ru/ff0c0f4c

JladopaTopHas pa6ora Nel( "OnbIThI 10 Pa3JI0sKEHUI0

75 0eJ10r0 CBeTa B CIIEKTP U BOCIIPUATHIO IIBETA NPeIMETOB bubamorexa LOK
NpH UX HA0JII0IeHNH Yepe3 BeToBbIe GUIbTPbI" hittps://m.edsoo.ru/ft0c0e2
76 Ypoxk-nipakTukyMm "BoJiHOBBIE CBOWCTBA CBETA: AUCTIEPCHS,
uHTephepeHys u audpaxaus”
bubnuorexa [JOK
77 OmnbiTel Pesepdopaa u mianerapHas MOJCIb aTOMa httos://m.e dsocI)_.[ru /F0c1288
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanne u norjionieHue cBera aroMoM. KBaHThI. bubmmoreka [{OK
JInnenyaTble CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HaOimoiearne ClieKTpoB HCITyCKaHus " Et?[iﬂ;I;T:;z?r?/I:f 01550
81 PannoakTuBHOCTH M €€ BHUIBI bubmorexa OK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykionnas Mojiens bubmorexa IOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIC peBparieHus. M30Tomns Et?fs?;g:cli(szgﬁ}:mclam
84 Pemenue 3agau no teme: "PaguoakTuBHbBIC peBpalieHus" bubmmorexa [IOK
https://m.edsoo.ru/ff0clb4a
85 [Tepuoa monmypacnazna
86 Ypok-koHpepenus "PaguoakTuBHbIe U3TYYEHUS B IPUPO/IE, bubnunoreka [JOK
MEJHINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOTO U bubnunoreka [JOK
MAacCOBOT'O YHCEII https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siiep. CBsI3b Macchl U SHEPTUU bubmmorexa [JOK
https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3agau no reme "Anepueie peakun"
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90 Peakuuu cunresa u nenenus saep. ICTOUHMKH SHEPrUU 1 bubnuorexa [JOK
Connua u 38€31 https://m.edsoo.ru/ff0c1e88
91 Ypok-koudepenmus "Anepuas suepretuka. JlericTBus 1 1
PaZvOaKTUBHBIX U3TyYEHUI Ha XKUBblE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
92 "DIEKTPOMArHUTHOE TI0JIE. DIEKTPOMArHUTHBIC BOJTHBI 1 bubmorexa LHOK
P W P ' https://m.edsoo.ru/ff0c223e
KBanTOBBIE sIBICHUS
93 KonTpouabHas padora Ne 3 no Treme '"JjieKTpoMarHuTHoe 1
noJjie. JJIeKTPOMArHUTHbIE BOJTHBI. KBaHTOBbBIE AIBIeHHA"
[ToBTOpenue, o606meHue. JlabopatopHbie pabOTHI IO KypCy bubnuorexa [JOK
94 . 1 1
"B3aumonaencreue tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600IIeHNe. Permenue pacueTHBIX U 1 bubmuorexa [JOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBklie mpoecchr” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600IIeHNE. Penenue pacueTHBIX U bubmuorexa [JOK
96 . 1
KauecTBeHHBIX 3a1a4 o Teme "KIIJI TemioBsix neurarenci' https://m.edsoo.ru/ff0c2a22
[ToBTOpenHme, 0600IIeHNE. Penenne pacueTHBIX 1 bubnuoreka [IOK
97 " 1
KaduecTBeHHBIX 3aAa4 no teme "KIIJ[ anekrpoycTaHOBOK https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, o606menue. JlaboparopHbie pabOTHI IO KypCy 1 1 bubnuoreka [IOK
"CBeToBbI€ sIBICHUA" https://m.edsoo.ru/ff0c2c52
bu6mmoreka [JOK
99 I . 1
POMEXKYTOTHAT ATTECTAMIA https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [JOK
"Konebanus u BoJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpEeHME, 0000mEeHne. PaboTa ¢ TekcTamu 1Mo Teme 1 bubnunoreka [JOK
"CBeToBbI€ sIBICHUSA" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, o6o0meHue. Pabora ¢ TekcTamMu 1o TeMe 1
"KBanToBas u siaepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» Gdusuka: §8-i knacc: 0a30BbIN ypoBEHb: YueOHUK, 8 kinacc/ [leppimkun 1. M.,
Npanor A. 1., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBemeHue»

» Gdusuka: 9-i knacc: 0a30BbIN ypoBEHb: YueOHUK, 9 kinacc/ [leppimkun W. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKiinoHepHOE 00IIIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

- upaktudeckue marepuansl. 7, 8, 9 knaccol. ABTopsl: Mapon A.E., Mapon E.A.
- COOpHHUK BOIIPOCOB M 3a11ad. 7, 8, 9 knaccel. ABTopbel: Mapon A.E., Maposn
E.A., Ilo3oiickuii C.B.

- [lnarnoctuyeckue padotsl. 7, 8 kimaccel. ABropsl: [llaxmarosa B.B., Illedep
O.P.

- Tectn1. 7, 8, 9 xnaccel. ABTopsl: XanHanoB H.K., Xannanosa T.A.,

- Metoauueckoe nocooue. 7, 8, 9 knaccol. ApTop: ®unonosuu H.B. (7, 8
kiaccel), I'ytauk E.M., Uepnukosa O.A. (9 kiacc)

- PaGoune nmporpammel. 7-9 knaccel. ABrop: Tuxonosa E.H.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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