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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma pa3paboTaHa B COOTBETCTBHH C HOPMATHBHO-TIPABOBBIMH
JTIOKYMEHTaMHU:

1. ®enepanbubiii 3akoH «OO0 oOpazoBanuu B Poccuiickoit dexneparum» oOT
29.12.2012 N 273-®3 (pen. ot 25.05.2019)

2. Ilpukaz Munnpocsemenuss ot 31.05.2021 Ne 287 «O06 yTBepKiaeHUU
dbenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAApTa OCHOBHOTO
o0111er0 00pa3oBaHUsD)

3. CanlluH 2.4.3648-20, 1.2.3685-21

4. OcHoBHasi oOpa3oBareibHas IMporpaMMa OCHOBHOIO 0OIIEero oO0pa3oBaHUS
I'bOY COLI «OLl» c. Kpacnocensckoe .

OOpa3oBaTeNbHBIM MPOILIECC OCYIIECTBISETCS C HCIOJIb30BAaHUEM YUYEOHHMKOB,
Y4EOHBIX TOCOOMM, BXOIAIIMX B JCHCTBYIOIIUN deaepanbHblil MEPEUCHb.
[lepeueHb y4eOHHKOB €XETOAHO YTBEPXKIAETCA MPUKA30M JTUPEKTOPA HIKOJIBI.
Pabouast mporpaMma MOKET KCIONb30BATHCA [JIsl 00OYUYEHUsl JETel ¢ 3aepKKON
MICUXUYECKOTO Pa3BUTHSI.

[Ipu peanmmzanum pabouei mporpaMMmbl HCIIOIb3yeTcsl oOopynoBanue lleHTpa
o0pa3oBaHUsS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBICHHOCTEH
«Touka pocray.

Copnepxkanve mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYarOUIUMXCsli M OPraHu3aldi0 H3yYCHUS
bu3MKKM Ha JAESITeNbHOCTHON OCHOBe. B mporpamMme mo (Qu3uke y4YUTHIBAKOTCS
BO3MOXKHOCTH YyuyeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaINpPeMETHBIM pe3yJibTaTaM O00y4eHHS, a TAaK¥Ke
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no gu3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro matepuana
no rogaM oOydeHus (Mo KjaccaM), MpeajiaraeT MOoCJIeI0BATeIbHOCTh U3Yy4YCHUS
T€M, OCHOBAHHYI0 Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJAEpKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIXCA.

®duszuka SABISIETCA CHCTEMOOOPa3ymoIIMM Il €CTeCTBEHHO-HAYUHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJIICHWM, M3y4YaeMbIX XUMHEH, Ouosioruei, actpoHomMued u ¢GU3NIECKON
reorpaduell, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYI) KapTHHY MHpa,



IpefocTaBisieT HauOoyiee sICHbIE OOpa3lbl NPUMEHEHUS HAy4HOro METOoJa
MO3HAaHMSI, TO €CTh CII0CO0A MOy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIETO
00pa3oBaHMsl COCTOMT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M
MHTEpeca K HayKe y 00ydaronmxcsl.

Wzyuyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENAINoJiaraeT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU ECTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTB:

e HAYYHO OOBSCHSTH SIBJICHMUS,

¢ OLICHMBATh U IOHUMAaTh OCOOCHHOCTH Hay4YHOI'O UCCIICOBAHNUS;

e UHTEPIIPETUPOBATH JaHHBIE U MCIIOIH30BATh HAYYHBIE TI0KA3aTEIhCTBA
JUTS TIOJTy9€HUS BEIBOJIOB.

[lenn wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
ompenenensl B KoHuemnmuu mnpenojaBaHus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepanuu, peaau3yrommx
OCHOBHBIE  00I11€00pa30BaTENIbHbIE MNPOrPAMMBI, YTBEPXKIEHHON pEHICHUEM
Konnernn Munucrepcrsa npocsemienust Poccutickoii denepanuu (MpoTokos oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenuss Gusuku:

e MPUOOPETEHNE WHTEpeca W CTPEeMJICHHS OOYYaroIUXCs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIe MO3HAHMUA U (OPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

 opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa 3YYCHHUS OCHOB
CTpOCHHSI MaTepuH U QyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e bopMupoBaHue mpencTaBieHUl O ponu (U3UKH UIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI;

epa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHenIeMy 00y4eHHI0 B 9TOM HaIPaBIICHUH.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

o01m1ero 0opazoBaHusi 00ECIEUNBACTCS PEIICHUEM CIEAYIOIIUX 3a1aY:

e MPUOOPETEHNE 3HAHUH O JUCKPETHOM CTPOCHMHM  BEHIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKMX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSIX

e MPUOOpPETEHNE YMEHUHN OIMHCHIBATH U OOBIACHITH (PU3HUECKHE SIBICHUS C
UCIIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUIA;



¢ OCBOCHHE METOJOB pEHIEHUS TMPOCTEUIINX Ppacu€THBIX 3amad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUECHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMI HaOI0/aTh MPUPOJHBIC SIBJICHUS U BBINOJHSATH OIBITHI,
nabopaTopHble paOOThl M DKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ WHPOpMaNHeH (U3HNIECKOTO COAEpNKAHUS,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHAIHU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

¢ 3HAKOMCTBO CO chepamu npohecCuOHATBHOM JAEATEIBHOCTH, CBA3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOIN HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B §
Kiacce — 68 gacoB (2 gaca B Henento), B 9 knacce — 102 yaca (3 gaca B HeJelO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4HBIII METOJ| TO3HAHMA: HAOIIOACHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SBJICHHUN C TOMOIIBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TEM OO0JIbIlE, YeM OOJbIIE BHICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmkenne uactul BemecTBa. CBfA3b CKOPOCTH JABMKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME I'a30B, KUJKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJIIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BbEMa BeLIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIICHHE TSATOTEHHSI U CUJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOonelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMIKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbKeHHUs (medopmanuu)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTyphl. Ilepemaua naBieHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnmnyeckue MeXaHu3MBbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IJIaBaHUS TeJ: MJABaHUE WJIU MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPY’KEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. lIpuMeHeHwe mpaBwia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre OTHOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKmOHHOM NIIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaWUISIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KomnyectBo Temnorel. YaenpHad TEIJIOEMKOCTh BeEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHenune naBieHHs Ta3a IpU U3MEHEHHU 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl PH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, >KUAKOCTEH M
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIMJTHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOTO TOKa. JIEMCTBUS 3JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTHBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoAeCTBHE  IOCTOSIHHBIX  MarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO OJJICKTPU3AIMU Tel HHAYKIUEHW U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MepeHne u peryJIMpoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIsL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazgen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYCCKOW SHEPTUH MPHU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHOW CKOPOCTH IYTH OTHOCSATCS Kak psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEYHbIE  BOJIHBL. /J[MMHA BOJIHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHoJia KOJIeOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBIL.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkana »sneKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3yueHnue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWMIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHusi cBera. llonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuenue 6emoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJIa MPEIOMIIEHUSI CBETOBOIO Jiyya OT yIJjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMINUX U3TyUCHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke A o0ydaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
KauE€CTBEHHBIC U AKCIIEPUMEHTAJILHBIC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMUYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSAM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpEca K HCCIIE0BATENbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— c(pOpMUPOBAaHHOCTh HaBBbIKAa pediiekcuM, MpPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYEeCKOW U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS Ha NPUMEHEHHE (PU3MYECKUX 3HAHUW IS pelieHus 3a7ad B
0o0JIacTH OKpy>Kalollel Cpeabl, TUIAHUPOBAHUS IOCTYNKOB M OLIEHKH HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCSH YCJOBHAM COLMAJBHON W NPHUPOIHOIMI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIHPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUCCKUX 00BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydaromierocsi OyayT copMUpPOBAaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



eBBISIBJISITh W XapaKT€pU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BNIEHUI);

¢ YyCTAaHABJIMBATh CYUIECTBEHHBIN MPH3HAK KiIacCU(DUKAIMKM, OCHOBAHUS IJis
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBICHUSM;

¢ BBISIBJISITh TPUIUHHO--CJICACTBEHHBIC CBS3U TPU HU3YYCHUHM (DU3NIECKUX
SIBJICHMM U TMPOIIECCOB, J€1aTh BBIBOJIbI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3HYECKUX BEJIUYUH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pElIeHUs] YUeOHOU (PU3NYECKON 3a1auu
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

¢ ICIOJIB30BATh BOIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

e IPOBO/IMTH 10 CAMOCTOATENBHO COCTAaBJIECHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

e OLICHWBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

 IPOTHO3UPOBAaTh  BO3MOXKHOE  JalbHEWIIee  pa3BUTUE  (PUINYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX PA3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e IPUMEHATHh PA3JTUYHBIE METObl, HHCTPYMEHTHI U 3alPOChl MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CAMOCTOSITEJIHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpMy  MpeACTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, uarpaMMaMu, HTHOW rpadukoi U uX KOMOHWHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

eB X0z€¢ OOCYXJeHHs y4eOHOTro Mmarepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh WJCH, HALIEJICHHbIE HAa PELICHUE 3aJayd U NOJJEp KAHHE
OJ1aroxenaTeabHOCTUA OOIIECHNUS;



e COIIOCTABJIATh CBOU CYXKIEHUS C CYKICHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO MPEJCTABIATh PE3YJbTAThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

e IOHUMATh U HMCIOJb30BATh NMPEUMYIIECTBA KOMAaHIHON M MHAWBUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEIBHOCTH, OPTaHU30BbIBATh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: paclpeleNsTb poyid, OOCYXJIaTh IpPOLECChl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e BBIIOJHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO PE3yJbTaTa IO
CBOEMY HAIpPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOITUX IS
peteHust GU3NISCKUX 3HAHUM;

e ODUEHTHPOBATBCA B  PA3JIMYHBIX  MOJIXOJAaX  MPUHATHS  PEIICHUI
(MHAUMBUyabHOE, TPUHSITHE PEIICHUS B TPyMIe, NPUHSATHE PEIICHUIN
rpyIIoi);

e CAMOCTOSITEJILHO COCTABJISATh QJTOPUTM pEIICHUs] (PU3NUECKON 3a7a4uul WU
IJlaHa MCCIEOBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh Mpe/IjlaracMble BApUAHThI PEIICHUM;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeJjiaraTh IiaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHHUS)  PEe3yhTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
GbU3MYEeCKOro  WCCICAOBAHMS WM  TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSAM;

e CTaBUTh c€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYCCKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHMA BemecTBa (TBEpHOE, IKUIKOE,
razoo0pasHoe), MEXaHHUUECKOEe JBHKEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHUSI, PABHOJCUCTBYIOMIAS Cuia, JAepopMaiius
(ynpyrasi, miacTudeckas), HEBeCOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IBUKEHHE YacCTHUIl BEILECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;

e paCllO3HABATh  MPOSBICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHE SIBJICHUS, UCIOJb3YS
¢dbuznyeckre BEIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KUHETUYEeCKas W MOTEHIHalbHAsl YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKu U3YUEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEITUYHH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKHUE SBICHUS M MPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecus pbiyara (0oka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

e OOBACHATH (PU3MUYECKHE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCTE CHUTyallUd NPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh 0OBACHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemIaTh pacuéTHbIC 3a1a4u B 1—2 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBaOLIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIW3a YCIOBUSA
3a/layd  3alHChIBATh KPaTKOE YCIOBUE, NOJACTABIATh (PU3HUECKHUE
BENTUYUHBI B (DOPMYJIBI U TPOBOJUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e paclio3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEUIUTh MpU TTOMOLIA
(U3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3sy),  pa3nuyaTb U HHTEPIPETHPOBATH
NOJlyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

e IPOBOJIMTH OMBITHI IO HAOIIOACHUIO (DU3UUECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Ted: (OpPMYIUPOBATH MPOBEpsieMble MPEAINOI0KEHUS, COONPATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3allMChIBaTh X0/ ONBITA U
bopMyIHpPOBATH BHIBO/IBI,

e BBITOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MacChl Tella, 00bEMa,
CWJIbl M TEMIIepaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3amUCHIBaTh TOKAa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OHOM (PU3MYECKON BEJIUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO ABWKYULIETOCS Tejla OT BPEMEHM [JBHXKCHUS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BHITAJIKMBAIONIEH CHUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEeIIO)KEeHHOMY IUIaHy, (DUKCUPOBATH



pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DU3MUYECKUX BEIHYMH B BHJE
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIC W3MEpPCHHsI (U3MUECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

e COONIOAATH MpaBUja TEXHUKHA O€30MacCHOCTU MpU paboTe ¢ JaOOpaTOPHBIM
0o0opy10BaHUEM;

e YKa3bIBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HH(GOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIIONb30BaHUsl (U3NYECKUX 3HAHWM B TOBCEIHEBHOM JKM3HU MJIs
oOecrieueHusi 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEH cpefie;

¢ OCYLIECTBJIATH OTOOp MCTOYHMKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHU HAyYHO--TIOMYJISAPHYIO
JUTEepaTypy  (PU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BlageTh npuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HPU3HUECKOTO COJEPKaHUs, B TOM
qHclie MyOJUYHO JeNaTh KpaTKUe COOOILIEHHUS O pe3yJbTaTax MPOEKTOB
WA Y4eOHBIX WCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

elIpY BBINOJHEHUU YYEOHBIX NIPOEKTOB M HCCIEAOBAHHMI pacnpeaeisiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koH1y oOyuenus B 8 kiiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

* ICNOJIB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIEHUA (TEIUIOBOE paCIIMPEHUE W CXaTue, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKLMS, U3IIy4YECHHUE),
DIEKTpU3aLMs TEJ, B3aUMOJECHUCTBUE 3apsA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

e pacClio3HaBaTh  MNPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUlbl B mpupoae, u3iydeHue CoiHua, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTh MPAKTUYECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIONb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YyEeMbIX BEIUYHH, 0003HAYEHUS U €IMHUIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpaPuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JIleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

¢ OOBACHATH (PU3MYECKHE MpOLIECChl M CBOMCTBAa TE€N, B TOM YHCIE U B
KOHTEKCTE CUTYyallMi MPAKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JTIOTHYeCKuX
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THBIE 3a/1a4 B 2—3 NEHCTBUS, UCTIOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIIOBUS
3aJlayyl 3aIUChIBaTh KPATKOE yCIOBHE, BBIABIATh HENOCTATOK JaHHBIX IS
pelieHust 3a1a4u, BeIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJisi €€
pEeLIEHHs, NPOBOAWUTH pPAcU€Tbl M CPABHUBATH IIOJYYEHHOE 3HAYCHHE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPblE MOXHO PpEHIUTh NpPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

e IPOBO/IUTH OMBITHI IO HAOJIIOICHUIO (PU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJN (KanWUISIPHBIE SBJICHUS, 3aBUCHUMOCTD JABJICHUS BO31yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HarpeBaHUs
IpU U3JIyYEeHUH OT LIBETa H3JIydarouieil (MOTJoIaroniei) TOBEpXHOCTH,
CKOPOCTb MCHApPEHUs BOJbI OT TEMIIEPATYpPbI KUIAKOCTH W IUIOIIAIU €€
IIOBEPXHOCTH, DJIEKTPU3aLMs TEJI W B3aUMOJCHUCTBUE DIIEKTPUYECKHUX
3apsiiOB, B3aMMOJEHMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOIO MTOJIS HAa
NPOBOAHUK C  TOKOM, CBOMCTBA  DJEKTPOMArHUTAa,  CBOMCTBA



AIIEKTPOJIBUTATENs TOCTOSHHOTO TOKa): (OpMyIUpOBaTh MpPOBEPSEMBIC
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
OIKCHIBATh XOJI OMbITa U (DOPMYITHPOBATH BHIBOIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HANpPSHKEHUS C HCMOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3YyJbTATh
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH MCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BEIUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIET0 4Yepe3 NPOBOAHHMK, OT HANpsKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYyYEHHOW 3aBUCMMOCTH B BHJAE TaOMUIl U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BEIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEASIOKEHHON WHCTPYKUWH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIOZIATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUMK JJIEKTPUUYECKON HHEPIHH, SJIEKTPOOCBETHTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
HEeneil ¢ mocne0BaTeNbHBIM U MapaljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



e IPUBOJUTH TPUMEPHI (HAXOAUTh HHHOPMAITHIO O TIPUMEPAX ) TIPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3MUYECKUX 3HAHUUA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

¢ OCYHIIECTBJIATH TOWUCK HWHGOpPMAMK  (U3UYECKOTO  COJACPKAHHS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BAaTh NPU BBHIMOJHEHUW Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY  (PU3UUECKOrO0 COJEpPKAHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHEeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIECHHUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJlep)KaHUsl, B TOM 4YHUCIE NYOJIMYHO TMPEACTABIATH PE3YJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

elIpY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeITLHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ ICTIONIL30BAaTh ~ MOHATHS: CHUCTeMa OTCu€Ta, MaTepHalibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBHIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMS U TOTJIONICHUS, alib(a-, OeTa- U raMMa-u3IIy4eHHUs,
W30TOIIBL, SIIEPHAS] SJHEPIETUKA;

e pa3vyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOM CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKHE SIBJICHUS, UCIONb3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBIECHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CHUJ, NPUHIUI OTHOCUTENbHOCTH ['anwuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

¢ O0BSCHATH (DU3MUECKHE MPOLECChl M CBOMCTBA TEd, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e peliaTh pacy€THHIC 334K (OMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHajlu3a YCJIOBHUS 3aJaud 3allMChIBaTh KpPAaTKOE YCIIOBHE,
BBISIBJISITH HEOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
¢dbopMyIibl, HEOOXOAUMBIE JJISl PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
$uU3MYECKUX METOMOB, HCIONB3Yysl OMHUCAHHE HWCCIIECIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUSs
OHEPrUH, 3aBHCHUMOCThH TMEPHOJa KOJIICOaHW MPYKXKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aAMILIUTY/bI
MajblX  KoJieOaHWUM,  TMPAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

¢ IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUM, OMpeaemsis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBUCHUMOCTEH  (U3MUECKUX BEIUYUH C
UCTIONb30BaHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTU
yria OTpakKeHHUsl CBETa OT yrIjia MaJeHUs W yria MpeIoMJIeHHs] OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKoOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYHUH (CpeaHsis
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUXECHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIOJIATh MpaBWJIa TEXHUKU O€30IacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YyUYEHHBIX (PU3UYECKUX MOJEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

¢ ICTIOJIB30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HU MJIs
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOICHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpefie;

¢ OCYLIECTBJISATh MOUCK HMHpOpMAUU  (PU3NYECKOTO  COAEPKAHUA B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTU OMPEeNIeHUs] JOCTOBEPHOCTH IMOJYYSHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



e ICTIOJIL30BAaTh TPU BBITIOJHEHUW YYEOHBIX 3aaHUN HAYIHO--TIOMYJIIPHYIO
JAUTEepaTypy (QHU3UYECKOTO COACpX aHHs, CIPaBOYHbIE MaTepUabl,
pecypchl cetr MHTEpHeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHbBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. lleppoHavyaibHbIe CBeJeHUS] O CTPOCHHH BellecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 5. Pabora 1 MOIIHOCTL. JHePrus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnmoreka [JOK
11 (CTpoenne u CBOHCTBA BeIeCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SanvoAeHcTBIe TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKCOHBL COXpanei https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAMMHACCINE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nesn 3. DjieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHH I
bu6mmoreka [IOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1
>3 AACPHEIE peartitan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTposabHbie
Bceero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
1 ®dusuka — HayKa o npupoje. SBieHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS
du3nuecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”
[Mu¢posast madboparopust o pu3nKe
5 Meroas! Hay4yHOro no3Hanus. Onucanue 1 bu6mmoreka [IOK
(bu3HYECKUX SBICHUHN C OMOIIBI0 MOJIETIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:
6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIe, UeM OoJblle
BBICOTA ITycKa"
Crtpoenue BemectBa. OMBITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIB>KeHME YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoanune «OMNbITHI 11O 1
HaOJFOZICHUIO TETIJIOBOTO PACIIUPEHUS



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

ra3oB»
[ludposas nabopaTopus no pusnke

10 ArperatHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI

1 Bojbl. O600IIIEHNE 10 pa3aeny bubmuorexa [JOK
«ITepBoHauanbHBIE CBEJCHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIECTBa»

12 Mexanuueckoe 1BrxeHue. PaBHomepHoe n bubnmoreka [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHuIer ckopoctu bubnnoreka [JOK
[Mu¢posast madboparopust o pu3NKe https://m.edsoo.ru/ff0a079c

14 Pacuer nmyTu ¥ BpeMeHU IBUKECHUSA bubmmorexa LIOK

https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0cL0
ILmoTtHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK

16
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota «Onpenenenue

17 MJIOTHOCTHU TBEPAOTO TEIa»
[Mudposast madboparopust o pusnkKe

18 Pemenue 3agau no reme "[InoTHOCTH bu6mmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c

19 Cuiia Kak XapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue

20 3aBHCUMOCTH pacTskeHHs (edopmarivn)

NPY>KAHBI OT TIPUIIOKESHHOM CHITBI»
[Mudposas nadboparopust o pusnke



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

21

SIBnenue Tarorenusa. Cuia TSHKECTH

CB43b MEXTY CUJION TSXKECTH M MacCOr

bu6mmoreka [IOK

22 tena. Bec Tena. Pemenne 3amad mo reme https://m.edsoo.ru/ff0al778
"Cuna tspxectu"
Cuiia TSKeCTH Ha JpYrux IJIaHeTax. bubnmoreka [JOK
23
Du3nyecKue XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Wsmeperite cu. Anamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CUJI, HAIPABIEHHBIX 110 bubnuorexa [JOK
OJIHOM IpsiIMOI. PaBHOJEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByrOMIas cri”
28 Cwiia TpeHus u e€ BuIpl. TpeHue B npupoze bubnmnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnmnorexa [JOK
CUJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINUXCS TTOBEPXHOCTEM»
30 Pemienue 3a1au Ha onpeneneHne
PaBHOACHCTBYIOLIEN CUIIBI
Pemenue 3amau mo remam: «Bec Temnay,
31 «Fpaqmqecfoe M300pakKeHUE CHI», bubmmorexa [OK
& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEMCTBYIOIIAS CUIT»
KonTpomnpHas paboTta o Temam:
32 «Mexanudeckoe IBWKeHUEe», «Macca,

MJIOTHOCTBY, «Bec Tenay, «['padudeckoe



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

n3o0paxenue cumy, «CHUIIbD

Hasnenue. CriocoObl yMEHBIIIEHUS U bubnuorexa [JOK
33
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb JABJICHUS bubnmoreka [JOK
34 R
rasza oT o0b€ma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIAMH, bubmuoreka [JOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XKMAKOCTH U ra3e, BhI3BaHHOE bubmuorexa [JOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad no teme «/laBieHue B bu6mmoreka [IOK
JKUJIKOCTH U ra3e. 3akoH [lackansy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarompecs cocy https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIH
Hacoc
41 ATMocdepa 3emMiu ¥ IPUUYMHBI €€ bubnuoreka [IOK
CyIlIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmochepHoe naBieHue bubnmnorexa [JOK
[{udposas nabopaTopust mo pusuke https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmoc(hepHOro aBjieHuUs. bubnnoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmochepHoe Bu6miorexa LOK
45 JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX

[Mudposas nadboparopust o pusnke

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3amay mo Teme " AtmochepHoe

46 Y
JIaBJICHUE
JlelicTBUE )KUJIKOCTH U ra3a HA
47 MOTPY’KEHHOE B HUX TEJI0. ApXHUMeI0Ba bubmorexa HOK
124 FOP A https://m.edsoo.ru/ff0a3276
cuia
JlaGopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIIEH CHUJIbI, ACHCTBYIOIIEH HA bubmuorexa [JOK
TEJI0, IOTPYKEHHOE B JKUJIKOCTh)» https://m.edsoo.ru/ff0a33fc
[udposas nabopatopust o pusuke
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca Tena B
49 BOJIe OT 00BEMA OTPYIKEHHOM B JKUIKOCTh Bubmorexa ITOK
py https://m.edsoo.ru/ff0a3514
4acTH TeJa»
[Mu¢posast madboparopust o pu3nKe
bubmuorexa [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyupoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo remam: «IlnaBanue
52 cynoB. Bo3nyxomiaBanuey, «JlaBienue bubmorexa HOK
YAOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
53 KontponbHas padota o teme «JlaBienue
TBEPABIX TEJN, KUJAKOCTEH U Ta30B»
bu6mmorexa [IOK
54 Mexaaundeckas padbora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MorHoCTh. EqMHAIIEI MOIITHOCTH 1

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér MoiHoCTH,
pa3BUBaEeMOM MpHU MOBEME IO JIeCTHHIIE"

S7

58

59

IIpoctsie Mexanu3msl. Peryar. PaBHOBeCHe
CHUJI Ha pblyare

Prruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGoparopHas pabota «MccnenoBanue
YCIJIOBUI PaBHOBECUS pblyara

Pentenue 3amau mo teMe «Y CIOBUSI
PaBHOBECHS pbIuaray

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddunmenT noneznoro neicTBust
Mexanusma. Jlaboparopnast pabora
«3mepenne KIIJl HaKIIOHHOM IIJIOCKOCTHY
[{udposas nabopatopust o pusuke

61

62

Pemenne 3amau no reme "Paborta,
MortHocTh, KIT/"

Mexanuueckas OHCPI'U. Kunernueckas u
MOTCHUUAJIbHAsA SHCPIUA

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

3akoH COXpPAaHCHUA MEXaHUYECKOH OHEpPIruun

YPOK-DKCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAILHOE OIPEIEIICHHE
WU3MEHEHHUs] KHHETUYECKOU U
NOTEHLINAIbHON PHEPTUH NIPU CKAaThIBAHUN
TeJa M0 HAKJIOHHOW IJIOCKOCTH"

KontponbHas padora no teme «Pabora u
MOIIIHOCTb. DHEPTUS»

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

66

Peseprubrii ypok. Pabora ¢ Tekctamu mo
TeMe "MexaHn4eckoe aBrkeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeiil ypok. Pabora ¢ TekcTamu 1o

bubmuorexa [JOK

67 TEME I‘I‘aBHeHI/IC TBEPBIX T, )KUJIKOCTEH 1 htts://m.edsoo.ru/ffoadffe
1 ra3oB
PesepBHeIit ypok. PaboTta ¢ TekcTamu 1mo
68 1
teme "Pabora. Momuocts. DHeprus”
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KAHETHYECKON TEOPUU U UX OIBITHEBIE 1 bubmmorexa [IOK
p https://m.edso0.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIEeCTBA HA OCHOBE ITOJIOKEHHU I
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrammmueckue u amopdHbIe TETa 1
p pb https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenmoBoe paciImpeHne U CKaTHe 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATypPhI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKECHHS 1
YaCTHII
[udposas nadopaTopus o GpuzuKe
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK

WU3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Buapl Teronepenaun
g et https://m.edso0.ru/ff0a412
Ypok-koudepennus "[IpakTuueckoe
1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KommuaectBo TennoTel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo0.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [JOK
TemnooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota
"UccnenoBanue ABJICHUS
14 TeI1I000MEeHa MPU CMEITUBAHUH bubmorexa LHOK
N P . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOpsSiYei BOJIBI
Hudposas nadboparopust no puznke
Pacuer xonu4ecTBa TEIIOTHI,
15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJICISIEMOT0 UM TIPH OXJIAXKICHUU
JlabopartopHast pabora "OnpeneneHue
16 emf)HoﬁpTenn(}jeMKOCTH B: ecTBa" bubmorexa HOK
A B https://m.edsoo.ru/ff0a6bb0
udposas maboparopus mo pusuke
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAIMUECKUX TeN. Y IenbHas bubmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnuorexa [IOK

YI[CHBHOﬁ TCIJIOTHI ITJIABJICHUSA J'IBI[a"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHICHCAIIHS.
Ucnapenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMITIEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

24

Bnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEILHOH BJIAXXHOCTH BO3/1yXxa"
Hudposas nadboparopust no puznke
Pemenue 3aa4 Ha onpeseneHue
BJIQXKHOCTH BO3/1yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

KII/ TermmoBoro nBurarens.
TenmoBble ABUTATENN U 3a11UTa
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHUsI U MIPEBPALICHUS
OHCPIYH B TCIJIOBBIX IMPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
Berecrna"

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHud. U3MeHeHnE
arperaTHbIX COCTOSIHMII BeniecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[Ba pona



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

QJICKTPHUYCCKUX 3apsa10B

Ypoxk-uccienopanue "DieKTpuzanus

30 TeJ MHAYKIUEH U TIpu
COMPUKOCHOBEHUH"

31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubmuorexa [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

39 HanpsikeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nosst. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8ala
ANEKTPUUYECKUX TMOJIeH
Hocwurenu sneKTprudeckux 3apsiioB.

33 OnemeHTapHbIi 3apsn. CTpoeHune
aToMa

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0

36 cymecTBoBanusl. IcTOUHUKH bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUUYECKOTO TTOJISI Ha TTPOBOHUKHU
U JUAJIEKTPUKA"
udposas madoparopus o pusuke

39 DNEeKTPUUYECKHI TOK B METAJIJIaX, bubnmnorexa [JOK

KHUIOAKOCTAX U I'a3dax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

DnexTpuueckas Lenb U €€ COCTaBHbIE

40
4JacTu
Cuna toka. JlabopaTopHas padora

41 "N3mepenue u peryiupoBaHue CUIIbI 05 bubnuoreka [IOK
ToKa" https://m.edsoo.ru/ff0a8bd6
Hudposas nadboparopus no puznke
DIEeKTPUUECKOE HATIPSKEHHE.

42 BoasT™merp. JIabopaTtopHas pabota 05 bubnnoreka [HOK
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnnoreka [JOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
ANEKTPUYECKOTO CONTPOTUBIICHHUS

44 MIPOBOJIHHUKA OT €r0 JIJTMHBI, IIJIOIIA N 1 bubnmorexa LOK

| https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT 0 CEUEHUS U MaTepuaa
[udposas naboparopus no Gpusuke
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa s yyacTka bubmmorexa [OK
https://m.edsoo.ru/ff0aad4a
Lenu
JlaboparopHnast pabota
"NccnemoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UAYIIETO YePE3 PEZUCTOP, OT 1 bubnuoteka [JOK
CONIPOTUBJIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
udposas madoparopus o pusuke

47 [TocnenoBarenbHOE U MapaielbHOE

COCAUHCHU IIPOBOAHUKOB



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Jlaboparopnas padota "IIpoBepka
[paBUiia CJIOKEHHSI HAPSDKECHUN TIPH

bubmuorexa [JOK

48 MOCJIeIOBATEIILHOM COCIMHCHHUH JIBYX
8 | A ABY https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
[{udposas nadopaTopus no pusmke
Jlaboparopnas padota "IIpoBepka
49 MpaBujIa JJis CUJIbI TOKA MPU bubnmoreka [JOK
NapaieIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHNE
50 3akoHa OMa /ISl pa3IngHOTO bubmorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoys-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "OnpeneneHue
59 paboThl U MOILITHOCTH AJNEKTPUYECKOTO bubnnoreka [JOK
TOKa" https://m.edsoo.ru/ff0ab3e0
Hudposas nadboparopus no ¢puznke
DneKTpuuecKre enH U MOTpeOuTenu
53 JJEKT pI/I‘lCCKOﬁ SHEPTUHU B 61;T bubmmorexa [OK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsiKeHHbIE TCJI'I)a U UX ' bubmmorexa [OK
P N . https://m.edsoo.ru/ff0abd2c
B3anmo/ieiicTBus. [locTosHHBII
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
" bubnuotexa [JOK
55 DNEKTPUYECKUE 3apsabl.

3ap$[)KCHHBIe TCJIa U UX

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

B3aumoercTBus. [locTOsIHHBIN
AJIEKTPUYECKUMA TOK"

56

57

ITocTossHHBIC MATHUTEIL, UX
B3aUMO/JICTICTBUE

VYpoxk-uccienoanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nosie. MarauTHOE 1oJie
3eMiId U €ro 3HaUYeHHue JUISI KU3HU Ha
3emie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MarHuTHoe nojie
3JIEKTPUYECKOI0 TOKa MaruHuTHoe
I10JIC KaTyIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

61

[IpuMmeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopras pabora
"N3yuenue neiicTBUS MarHuTHOTO
TIOJIsI Ha MPOBOJAHUK C TOKOM"

ONeKTpOABUTaTEIb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”
[udposas madoparopus o pusuke

0.5

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

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

62

OmnbrTer @apanest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

63

Onekrporeneparop. CriocoOb!



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MOJyYECHUS AJIEKTPUUYECKOW SHEPTUU.
DIEeKTpOCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka K KOHTPOJILHOU paboTe

64 o TeMe "DIIeKTPUIECKUE U 1
MarHuTHBbIE SIBJICHUSA"
KonrponsHas pabora o Teme
65 "DIIEKTPUIECKIE U MATHUTHBIC 1 bubmorexa LHOK
p" https://m.edsoo.ru/ff0ach14
SIBJICHUS
66 PesepBHrlii ypok. Pabora ¢ Tekctamu 1 bubnnoreka [JOK
o teme "TemnnoBele sgBieHU" https://m.edsoo.ru/ff0accse
PesepBHrliit ypok. Pabora ¢ Tekctamu
67 o teme "TlocTosHHBII 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUN TOK
68 PesepsHblii ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIC SBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)I;l:)l:;z}]::fenbnme
padoThI padoThI pecypeni

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoMHeHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonHENTHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

CKOpPEHUS Tesa IpH
7 ;,aBHI())yCKOpeHHOI\f JIBUKEHHH T10 1 1 bubmmorexa [JOK
. " https://m.edsoo.ru/ff0adb18

HAKJIOHHOM TJIOCKOCTH
Lludposas nabopatopus o puszmnke

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuoteka [IOK



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

okpy>kHocTH. [lepron u yacrora
oOpamienus. JInHeiHas U yrioBas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herorona. Bu6mumoteka [JOK
PaBHOelicTBYIOIIASA cHJla https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ]r?tl'/[I:)SSH/P/Ir(T)]T::j(;c])_IrOu/I:f Daeca?
16 Pemenue 3amgau mo reme «Cuia
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnmnorexa [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa LIOK
18 Cua Tperns https://m.edso:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlabopartopHast pabora "Onpenenenue
20 KO3(b(II))HHP£)eHTal?FpeHI/I$I CKOJP;LTKeHI/I;I" bubamorexa LOK
LnpoBas 1aGopaTopus 1o i3k https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI Bu6mrorexa LOK
21 Herorona. Cuia ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

bubnunorexa LIOK

22 TATOTEHUS. Y CKOpEHUE CBOOOHOTO
P A https://m.edsoo.ru/ff0af044
MaJeHUs
VYpox-koHpepenuus "/IBrkeHue e
23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa LIOK
. P https://m.edso0.ru/ff0af5¢8
TATOTCHUS

o5 [lepBas kocMHUYeCcKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHaIbHONW TOYKHU.

26 AGCOIIOTHO TBEPAOE TETO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAICHUS

27 Mowment cuinsl. LenTp TspKECTH

28 Pemenne 3agau mo teme "MoMeHT bubnmnorexa LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 TeMe "MexaHn4ecKoe IBHKEHHE brbmmorexa [TOK

. "H ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponbHas padbota no teme
30 "MexaHNYeCKOE IBUKEHUE bubmorexa HOK
. \ ' https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nwmnynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXPaHEHHUS UMITYJIbca. YTIPYToe u bubmmorexa [JOK
P YRea. TPy https://m.edsoo.ru/ff0b07fa
HEYNpyToe B3auMOJICHCTBHE
32 Pemenne 3agau mo teme "3akoH bu6nunorexa LIOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHHUs uMIryJbca'

https://m.edsoo.ru/ffOb096¢c

Ypok-koHpepeHnius "PeakTuBHOE

33 JBUKEHUE B MPUPOJIEC U TEXHUKE"
bu6nmoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
35 PabGota CHIIBI TSDKECTH, CHITBI bubnuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
paboThI CUIIBI TPEHUS MIPU
36 PaBHOMEPHOM JIBU)KCHUH TeJIa 110
TOPU30HTAILHOM MOBEPXHOCTH»
udposas nadoparopus nmo Gpusuke
37 CBs13b 9HEpTUH U pabOTHI.
[ToTenuuanpHas HEprUs
Kunernueckas sneprus. Teopema o bubnnorexa [JOK
38 .
KUHETHUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 Jlaboparopnast pabora «M3yuenue bubmuoreka [IOK
3aKOHA COXPAHECHUS YHEPIrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €TO bu6nmorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojiebaHusl. bubmmnoreka HOK
Brinyxennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA
MasTHUKH
44 Ypok-uccnenoBanne «3aBUCUMOCTh bu6nunorexa LIOK

nepuo/a KojiebaHuM OT KECTKOCTH

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MPY>KUHBI U MAaCChI TPy3a»
[ludposas nadopaTopus no pusmke

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXAaHNYECKUX KOJIeOaHUIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MPY>KHHHOTO MasITHUKA

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

[udposas nadoparopus o pusuke

Mexannueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHUX BOJH. HpO,Z[OJIBHBIC u
IMOIICPCYHBIC BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpox-koupepenuus "MexaHHUECKUE
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

Ypok-koudepeHnius "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbI cOXpaHeHus1. MexaHuueckue
KOJICOaHHS U BOJHEI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypox-koupepennus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBSI3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemrenue 3amau Ha onpeeacHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHAs IPUPO/Ia CBETA.
61 Cko TOI:())TI) cBeTa BOJ‘III-:OII:BIG CBOIiCTBa bubmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHEHUE CBeTa. 3aTMCHUS bubmorexa [TOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKala.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomnenue cera. 3aKkoH bu6nunorexa LIOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

bubnmoreka [IOK

65 Vcrnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKEHHS B ONITUYECKUX CBETOBOAAX
JlabGopaTopHas pabora "HccienoBanue
3aBUCHMOCTH YTJIa IPETOMIICHUS
66 CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpaHuue "Bo31yX-cTeKio"
Hudposas maboparopust mo pusuke
Ypok-koupepenuus "Mcnoap3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [{OK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffOb4dda
JlaGopatopHnas pabota "Onpeznenenue
70 (OKYCHOTO PACCTOSHUS U ONTUYECKOH bubmuoreka [IOK
CHUJIBI COOMpArOIIeH JTNH3HI" https://m.edsoo.ru/ff0b4206
Hudposas nadboparopus no ¢puznke
7 Ypok-koHpepeHmus "OnTudeckue bubmuoreka [IOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubamorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "ledexTs
3penus. Kak coxpanurts 3penue"
72 Paznosxenune 6emoro cBeta B CEKT). bubnmnorexa [JOK

Omwitel Herorona. Crioxenue

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CIIEKTpaJIbHBIX LIBETOB. [lucnepcus
cBeTa

Jlaboparopnas pabota "OnbITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

bubnunoreka LIOK

& BOCTPHATHIO LIBETA [IPEIMETOR LI 1 https://m.edsoo.ru/ffOc0e2a
HaOJIOCHNH Yepe3 BETOBbIC
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus’”
77 Omnpitel Pesepdopaa u mianerapHas bubnnorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 aromoM. KBaHTbl. JInuHeiuareie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CICKTPBI
80 Ypoxk-nipaktukym "Habmonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTHBHOCTE U €€ BUIBI bubnmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJeIIb https://m.edsoo.ru/ff0c18ac
PanpnoaktuBHBIE TPEBpaLICHUS. bubmmoteka IIOK
83
N3otomnsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PapnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 Ilepuon nonypacnana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnuotexa [JOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

H3JIyYEHUS B IPUPOIE, MEIUIIUHE,
TeXHuke"

https://m.edsoo.ru/ff0c2126

SAnepHble peakuu. 3aKOHbI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubamorexa LIOK
https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprus CB3U aTOMHBIX sifiep. CBs3b bubnmnoreka HOK
MAaCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuu"

90 Peakuuu cunTe3a u neneHusd saep. bubnnorexa [JOK
Ucrounuku sneprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepunas

o1 sHepreTHka. JlefcTBus
PaIMOAKTUBHBIX MU3TyUYCHUN HA KUBbBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

92 TeMe "DIIEKTPOMAarHUTHOE TIOJIE. bubmuoreka [IOK
DNEeKTPOMarHuTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHUs"

KonTponbHas pabota mo Teme

93 "DIIEeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"
IToBTOpEeHnE, 0600IIIEHHE.

94 HaGOpETopHBIe paboTHI IO Kypcy bubamorexa LOK
" . | https://m.edsoo.ru/ff0c245a

B3aumopeiictBue ten
95 [ToBTOpenue, o6o0menue. Pemenue but6mmorekxa [IOK

PACUCTHBIX U KaUCCTBCHHBIX 3a71a4 I10

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

teme "TeroBble mpoiecch”

[ToBTOpenue, o6o0menue. Pemenue

bubnmoreka [IOK
96 pacUeTHBIX ¥ KAYeCTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
bubnmoreka [IOK
97 pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpEeHME, 0600IIECHNE.
98 JlabopaTopHbIe pabOTHI IO KypC 1 1 bubmorexa HOK
" patop P | ypey https://m.edso0.ru/ff0c2¢52
CBETOBBIC SIBJICHUS
[ToBTrOopenue, o600menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTrOopenue, o606menue. Pabora ¢
100 TekcTamu 1o Teme "Koaebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIC 1 bubmorexa HOK
.\ https://m.edsoo.ru/ff0c3044
SIBJICHHS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBast 1 1
sanepHas Gusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®uzuka: 7-i kiacc: 6a30BbId ypoBeHb: yueOHUK, 7 kiacc/ Ilepsimkun .M.,
NBanoB A.N., AxmuonepHoe ob0mectBo «M3matensctBo «lIpocBemienne»
» dusuka: 8- kiacc: 6a30BBIM YpOBEeHB: yueOHUK, 8 kiacc/ Ilepweimkun WM. M.,
HNBanoB A. W., Axmumonepnoe obuiectBo «M3gatenbctBo «IIpocBemienner
» dusuka: 9-i1 kiacc: 6a30BbId YypoBEeHb: yueOHUK, 9 knacc/ Ilepwimkun 1. M.,
I'ythuxk E. M., HBanoB A. U., IlerpoBa M. A., AKIuOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemienne»

METO/JUYECKHUE MATEPUAJIBI 1J151 YUUTEJIA
e ®usuka. 7 xnacc. Meroauueckoe rmocodue / Usanos A. 1.
o Ousuka. 8 xiacc. Meroauueckoe rmocodue / Usanos A. 1.

e ®usuka. 9 xnacc. Meromnueckoe rmocooue / Usanos A. U.

« [U®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
UHTEPHET

bu6morexa IJOK
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