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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (uU3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera «Ouznkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYarONIUXCS M OPTaHU3alldI0 H3yYCHHUS
GU3MKKM Ha MOESITEIBHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYHUTHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKkKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeeieHue yueOHOro maTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BHUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS  CUCTEMOOOPA3YyIOMIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEW U (HU3NYECKOU
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHO-HAyYHYH0 KapTUHY MHpa,
MpPEeNIOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEAIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e HHTEPIPETHPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIE
JTIOKa3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wu3yueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojgaBaHus ydyeOHoro mnpenmera «®Duszukay B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit ®enepanuu, peaau3yrONux
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OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pELICHUEM
Komnernn Munucrepcersa npocseienust Poccutickoii @enepanuu (IpoToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

ey uzyyenust pu3uKU:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4alouuxcsi K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (hOPMUPOBAHHE
UCCIIEJOBATENBCKOIO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yYCHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKY;
(opMUpOBaHNE NPEICTABICHUA O POJIM (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  TMpPEACTaBIEHUW O  BO3MOXHBIX  chepax  Oyamyuieir
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNE 3HAHWK O JAUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

NpUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTCUINUX pPacyETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0ATh IPUPOIHBIC SBICHUS U BBITIOJIHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ UHpOpMaIeld (PU3NUECKOTO COACpIKAHUS,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpoeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJacce — 68 yacoB (2 vaca B Heeno), B 9 kiacce — 102 gaca (3 yaca B HEZEIO).



[Ipennaraemslii B mporpamMMe mno (u3HKe nepeyeHb JadopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS
7a00paTOpPHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0y4Yaromuxcs, CIUcKa SKCIIEPUMEHTAIBHBIX 33JaHuM, MpengaraeMblX B pamKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3UKE.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro MUpa.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nmueckux BenudyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmroaemMoro sisjieHus. Onucanne GU3N4YeCKUX SBJICHUHN C TOMOIIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.

2. ®duznueckue npuOOPHl U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpezeneHue LEHbI IEICHUS Kbl U3MEPUTEIBHOIO MPUOOopa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHre pasMepoB MajlbIX TE.
5. M3mepenue temrieparypbl IIpU MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH MOJETA
iapuka, MymeHHOro FOpU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactui BemecTBa. CBs3b CKOPOCTHM JBWXKEHHUS YacTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelcTBue YacTuIl
BEIIECTBA: ITPUTSLDKEHNE U OTTAIIKUBAHHE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KpucTaIM4eckux) Tesl. B3auMoCBs3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue — siBneHud,  OOBACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SlBnenue wHepnuu. 3aKOH WHEpUUH. B3anmoaeicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Tera.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULIE
o0BbEMa BelleCcTBa.

Cuila Kak XapakTepucThKa B3auMozaeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenne cuibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.
N3mepenue cKkopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGmronenue siBjeHUST MHEPIIHUH.

1

2

3

4. HaGmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.

5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.

6. Cno)kxeHue cCuJji, HalpPaBJIEHHBIX IO OJHON PSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOrO JABUXKEHUS (ILIapuKa B )KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM [IapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOM CUJIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHS U YBEIHUEHUs AaBieHus. [laBinenue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH I[lackans. [IHeBMartnueckue
MaIuHbl. 3aBUCUMOCTh JABJICHUS >KHJIKOCTH OT TIyOWHBI. [ mapocraTudeckuid
napanokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyeckuu mpecc.

[IposiBienue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW JKUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJjo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH Ha TEIO
B KHUIKOCTH, OT MacChl TeJa.

4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
MKUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIA MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHOW ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Paspnen 6. TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3mepsl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUU MOJIEKYJSIPHO--KUHETUYECKOM TEOPHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TeIuIonepesaya 51 COBEPILECHNE paboTHI. Bunbl TEIUIONEepEauH:
TEIUIONTPOBOIHOCTh, KOHBEKIINS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemloBoro Oamanca. IlnaBneHue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJEelbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTth BO31yXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.
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Hab6mronenmne OpoOyHOBCKOTO JIBHIKCHUS.

Hab6nronenune nuddysun.

HabmroieHue sIBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habmro1eHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre AaBJICHUS Tra3a NPH W3MCHCHHH 00BbEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHESIITHUMHE CHJIaMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenus.

. Habmoienue nocTostHCTBa TeMIEPATyphl PU TIaBICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3/lyXa OT €ro
00bEMa M HArpeBaHUS W OXJIKICHHS.

[IpoBepka rUnMoOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terronepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanne sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAaHWU XOJIOTHOW M
ropsiuer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METATUIMUECKUM LIMJTHHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OnpenesieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSDKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUSI MEXKITY TEJIaMH ).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosid. [lpuHimn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
W cTOYHMKY TOCTOSIHHOTO ToOKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B )KHJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydactka nenu. llocienoBarenbHOe W MApalIEbHOE  COCAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIHOCTH dJeKTpuueckoro Toka. 3akoH J[xoyns—JleHna.
DneKTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe T1oOJie  JJIEKTpUYECKOoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUIaTENlb MOCTOSTHHOTO TOKa. lCIoOJIb30BaHME JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHne 3MeKTpOMarHuTHOW MHAYKUMU. [IpaBumno JleHua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.
[TpOoBOJHUKH U TUDIICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOUYHMKN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B AKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHne cuibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCKOro HaNpsKeHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOre€HePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU Tel HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBHUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JTRJIEKTPUKHU.

COopka u npoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3Mepenune u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSL HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBLHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IJs CUJIbl TOKa MPU TAPAIETBHOM COCIUHEHUH
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
O00BbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUsS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padOThI AJIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJICKTPOMArHUTHONW HHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe nBwKeHHE. MarepuanpHass Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOOHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0oH HeroTtoHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: cuiia TPEHUS CKOJIbKEHUSI, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cui TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbpHas SJHEprus CxKATOU NpyuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPAEKTOpUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHS.
HccnenoBanue Mpru3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

HaOnronenue ABUKEHUS TeJia 0 OKPYKHOCTH.

HaOmnronenne MexaHWn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHMSI Tejla OT MAacChl Tejla M JACHCTBYIOIIEH Ha HEro
CHJIBL.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHue Beca Tena Ipyu YCKOPEHHOM JIBUKEHUM.

[Iepenaya uMnysibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa IIPA HEYIIPYTOM B3aUMOJIECUCTBHH.

CoxpaHeHure UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmronenne peakTUBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM ITa/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM MTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKECHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM ABUKEHHHM IO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIHLHOM MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TP MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpyKUHHBIM MasATHUKH. lIpeBpamienue
HHEPTUU MPU KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBA MeEXaHWYeCKuMX BOJIH. [IpoponibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUICMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpasByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnpocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopnvie pabomul u onvimaol.
1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWM MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepro/ia KOJeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUsI.

Pazgea 10. D1eKTPpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

o vk~ w N
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETa.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  Hcrounmkm — cBera.  [IpsamosmmHenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonp3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrTuyeckas cuctema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop ydei B coOuparoriei JInHse.

XO0J ny4yeln B pacCeUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomydyenue 6e0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jydya OT yria
najicHUsI.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHUS CBETOBOTO Jiy4ya OT yTJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

L 0 N o Uk wN R
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITEl O BOCHPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOJIOJCHHH 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoaxktuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun CoHIA U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. ChekTp BoAopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusm).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTU3allun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaKXKe ISl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipy M3y4eHUM TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS

16



SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KayeCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIM XapaKkTep JAHHOTO pas3fielia pealu3yercs
3a cu€T TOro, 4To OOyYalolIuecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue BICHUS B OKPY’KAIOLIEH PUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIE0OBaHMS (PU3UUECKUX SBJICHUH, B TOM
YyuCIie 71 IPOBEPKU TMIIOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJIE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpUMep, MPaKTUUYECKOIO UCIIOJIb30BAHNS PA3IMYHBIX HCTOYHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
HHEPIUU.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (u3nku Ha ypoOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HAPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKHX MpoOJIeM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NUYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLICH
KYJbTYPBIL;

— pa3BUTHE HAy4dyHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIEeI0BaTENbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBui 0O€30IacHOro IOBEJIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHM, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:
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e — AKTHBHOE yyacTHE€ B PEIICHUM NPAKTUUECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUIM;

e — MHTEpEC K MPAKTUYECKOMY H3YyUCHUIO NMPOdECCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUs 3a/ad B
00JIacTH OKpy>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM W MyTed ux
pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM U NPHUPOIHOM
cpeianbl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUU MPHU BHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(DUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
du3uKY;

e — IUIAHUPOBAHHWE CBOETO PA3BUTHSA B NPHUOOPETCHHHM HOBBIX (HU3NUSCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBUU C Y4YETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIIECICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOCHHS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOIO
o01mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YeOHBIC  JICUCTBHS,  PETYJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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Bba3oBnle JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTE€PU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(s1BNIEHUMN );

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUSI IS
000OIIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYECHUH (PU3NIECCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM uiznueckoit
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUA HHCTPYMEHT O3HAHUS,
MPOBOAUTH IO CAMOCTOATEIIBHO COCTABIICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bU3UYECKUIT DKCIEPUMEHT, HEOOJBIIOe HCClIeAOBaHNE (PU3UUECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(pOpMAaIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUSA WJIN SKCIIEPUMEHTA;

CaMOCTOSITeTIbHO (hOPMYJIUPOBATH O0OOIIEHHS M BBIBOJABI IO pe3yJibTaTam
MPOBEAEHHOT0 HAOIOACHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEHIIIEe pa3BUTHE  (PUBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MH(POPMALIMM WIA JNAHHBIX C YYETOM MPEIOKEHHON y4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IMuYHBIX BUAOB U (POPM IpE/ICTABICHMUS,;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHQOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIMSMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTa€MON TEMBI U
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BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA PEIICHHWE 33aJaud W MOJAJCpKaHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COMOCTAaBIIATh CBOM CYXACHUS C CYXJICHHAMH JPYTHMX YYaCTHHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIIATh PE3yJIbTaThl BEIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIeprMEHTa, HCCIICOBAHUS, TIPOCKTA);

MOHMMATh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M|
WHIUBUIYaIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HH3UYECCKOM
poOIeMBl;

MPUHUMATh I[IeJIM COBMECTHOU ACSATEIBHOCTH, OPTAaHU30BBIBAThH JEHCTBUS
mo e¢ JOCTIDKCHHIO: pacHlpeleiaTh pPOJIH, OOCYKIaTh IIPOILECCHl H
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBITIOJTHATHh CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JCUCTBUS C JPYyTUMHU
YJIcHAMH KOMaH/IbI,

OIICHUBATh KAa4ECTBO CBOCTO BKJIAaJIa B OOMIMNA MPOIYKT IO KPUTEPHIM,
CaMOCTOSITETILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (pU3NUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, TPHUHSITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpyIIon);

CaMOCTOSITENILHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu 1in
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI pELICHUN;
Jienathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS]) Ppe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
bu3MYecKoro UMCCIeIOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBUIMXCS CUTYyallUld, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;
CTaBUTh c€0sl HA MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MpPU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  IMOHATHS:  (QU3MYECKME U XUMHYECKHE  SIBJICHMUS,
HAOI0/IEHNE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BewlecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPUs, pPaBHOJACHCTBYIOIIAs
cwia,  gedopmauus  (ynpyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWXKEHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHON OCBIO
BpalleHus, Nepenaya JaBiCHUS TBEPABIMU TeElaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPALICHUS
MEXaHUYECKON SHEPruu) Mo ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKHX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
OpPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOMU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHHs Ha >KMBOW OpraHH3M, IUIaBaHUE PbIO, pbluark B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIb3YS
¢usnyeckue BeIMUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHUCTBHUSI MEXAHHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHHHM IPABUIBHO
TPAKTOBAaTh  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMBIX  BEJIMYMH, UX
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00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecUs pbrdyara (6510Ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHHYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMMUChIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JOTHYECKHX ILIAaroB ¢ ONOpO Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pelarb pacu€THhle 3a7adyd B |—2 JEWCTBHS, HCHOJIB3YS 3aKOHBI W
dbopMmyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (HHU3UIECKUE
BENTMYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
MOJTy4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
NpEeAnoyioxKeHne  (TUIoTe3y),  pa3inyarb M UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOAE OINbITa, JeaTh
BBIBOJIBI IO €r0 pe3yJbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3ngecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIIUPOBATH BBIBOJIBI;

BBINIOJIHATh MPSAMbBIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUIBI M TEMIEPaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEJIMUUHBI OT
JIPYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tejla OT BPEMEHHM JBUKCHHS Tella, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAAU COPUKOCHOBEHUS TEN, CHIIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
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NOrpyXKEHHON YacTH Tella M OT IIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo MCCIEAOBaHUsA, coOupaTb YCTaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOMYYCHHONM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJEC
IOpPEUIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysbTaTaMm
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJla, CHJIa TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIas CWiIa, JCHCTByIOmas Ha
HOTpYKEHHOE B KHUJAKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, HOABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHUCaHusA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  [pUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKMX 3HAHWW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpY>KaloLlel cpefie;

OCYILIECTBISATH OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM WM MOXKET OBITH
HEJO0CTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  coiepKaHHs, CIPaBOYHBIE MaTEepHAIIbI,
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pecypcel ceti IHTEpHET, BlajeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POPMAIUK (PU3MYECKOTO COMICPIKAHUS, B TOM
qucie MyONMWYHO JIeNaTh KPAaTKUE COOOIIEHHS O Pe3ysbTaTax MPOEKTOB
WIN y4eOHBIX WCCIICJIOBaHUM, MPH O3TOM TIPAMOTHO WCIIOJIB30BaTh
W3y4YCHHBI TIOHSATHHHBIA ammapaT Kypca (U3WKH, COIPOBOXKAATH
BBICTYIUICHUE NIPE3CHTAIINCH;

IpU BBIMIOJIHCHUN YYEOHBIX IMPOEKTOB M WCCICIOBAHUHA DPACHpEICIiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTaBJICHHBIMU 3a/la4aMH,
CIICINTh 32 BBHIMOJIHEHUEM IIJIaHA JCWCTBUH, aJeKBATHO OIICHUBAThH
COOCTBEHHBI  BKJal B  JICATCIBHOCTh  TPYIIBI,  BBICTPAHBATH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBast MHEHHE OKPY KAIOIIHX.

K koHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKECHUE
aTOMOB M MOJIEKYJI, arpEeraTHbI€ COCTOSTHUS BEILIECTBA, KPUCTALINUYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIEKTPUUECKOE TOJI€, TPOBOIHUKHU
U IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3nuyath SBJICHUS (TEIJIOBOE pacHIMpeHHE M CXKaTHe, Teruionepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KalWIJISAPHBIC SIBJICHUS, UCIIapEeHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICCTBUE 3apsJIOB, IEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICCTBHE MAarHuTOB, JICHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX  (DHU3WUECKUX  SIBJICHUNA B
OKPY)XKaloIlleM MHpE, B TOM 4YHCJIC (U3UYCCKHUE SIBIICHHS B IPUPOJC:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHbIC SBICHUS B MPHUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBICHUS B aTMocdepe, dJISKTPUUESCTBO KUBBIX OPraHU3MOB, MarHUTHOC
nmosie 3emuH, Jpeid IMOoI0COB, PO MarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
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y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeJNbHasg TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJEJIbHas TEIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEIbHAsl BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHUU 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBJICHUE MPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BeEllecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYEeCKU CMBICT MCHOJIb3YEeMbIX BEIUYHH, 0003HAYEHUS U €IWHUIIBI
bu3MYecKuX BEIMYMUH, HAXOAUTHh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH PUBNUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOH TEOPUH
CTPOEHMS BEIIECTBA, MPUHLNI CYNEPHO3ULMU MOJEl (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTeMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYaIM MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBISAThH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[IaroB C OMopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (U3UYECKUX SBICHUU,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJIB3YSd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [IJI  peIIeHHUs] 3ajJadyd, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(GU3MYECKUX METOJIOB, HCIOJB3Ysl OMHCAHUE WCCIICIOBAHUSA, BBIJCIAThH
MpPOBEPSIEMOE MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
MPOBEJICHUSI KCCIIEIOBaHUs, €JIaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW  WJIU
(bU3NYECKUX CBOMCTB TeJ (KaNUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
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BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU H3IYYEHHH OT I[BETa U3JIydarollel (Morjaomaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATyphl KUAKOCTU U
IJIOMAaAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJICHCTBUE
IEKTPUYECKUX 3aps/iOoB, B3aUMOJEUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
poBepseMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEHAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTBITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMbBIE  W3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM NPSMBIX H3MEPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOrO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHSI BEILIECTBA MPOBOJAHMKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh M3MEPEHUs, CeIysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TIpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh H3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX MpPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUICHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJITMETP, CUETYMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBkl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
(bu3nuecKue 3aKOHOMEPHOCTH;
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pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U W3MEPUTEIHHBIC
npubOpel TO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUUECKUX
Iernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB AJICKTPHYCCKUX IICTICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
JKU3HU I obecriedeHrs 6€30MacHOCTH MpY OOpallieHuu ¢ nMpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPYKAIOIIIEH CpeJIe;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN HITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJTHEHUN YICOHBIX 3aTaHU HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTEpHET, BiiajieTh NMpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBanust UHGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHMEHHBIC W KpPATKUE YCTHBIC COOOIICHWS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM MCCIIEOBATEIBCKON NIEATETbHOCTH, TP 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3MKH,
COTPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IpU  BBHIMIOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3HUUECKUX
MPOLIECCOB pacHpeiesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTABJICHHBIMU 33/1a4aMH, CJICJUTH 3a BBHITIOJTHEHUEM ITIaHa JTCHCTBUA U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIA BKJIaa B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koHiy o0yuenust B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAOUIUXCSI YMEHUIN:

UCIIOJIB30BaTh TOHSTHS: CHUCTeMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOITIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
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IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CHEKTPbI HCIyCKaHUs U MOTJIOIIEHUs, anb(a-, 6eTa- 1 raMMa-u3Iy4eHUs,
U30TOIIbI, II€PHAsA SHEPTETHUKA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBHIKEHUE 10 OKPY>KHOCTH, B3AUMOJEHCTBUE
TEJ, pEaKTUBHOE IBW)KEHHE, KOJeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jloKeHHUE OEJIoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHENYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUNH B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
IIPWINBBI U OTIIMBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M YeJIOBEKa), NMpH ATOM IMEPEBOAMTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(bu3nyueckue BeIWYUHBI (CpEeIHsAs M MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepEeMEIIeHHE, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHIIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIIM, MOTEHUUAIbHASI SHEPIUs CKaTON
NPYXKUHBI, KUHETHYECKas SHEPrus, INOJHAsg MEXaHW4YecKas »JSHeprus,
NEPUOJ U YacTOTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOJb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMICTBa Tel, (PU3UYECKHE SIBJICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIUI CYNEPIO3UIHUH CHJI, MPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHMsI 3apsJ0BOIO U MACCOBOI'O YHUCEI
IpU SJAEPHBIX PEAKLMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii PaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEpa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JOTHYECKHX ILIAaroB C ONOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecs Ha Ccucremy wu3 2-3
yYpaBHEHUI), UCTOJb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBIBaTh KPATKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HA4YeHHUs (U3NUECKON
BEJINYUHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBENCHHUS]  UCCIENOBAHUS, JI€NIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3nUecKux CBOMCTB Ten (KM3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKOHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTH MepuoAa KoieOaHWW MNPYKUHHOIO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEMYaThIX CHEKTPOB H3IIy4YEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HaYeHUEe Uu3MepsieMol BeIMYMHbl ((POKYCHOE paccTosHuE
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cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HadallbHOM CKOPOCTH, IEepuoja
KOJIe0aHUN MaTeMaTH4YEeCKOr0 MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMIIEHHs OT yIJa
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOJHUI ¥ TpadUKOB, JeiaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPYKUHBI, KO3(DPHUIIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYeCcKass Cuja CcOOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEIT0KECHHON MHCTPYKIIMH, BBIYUCIIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (QUINYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCaHHWS (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMble (U3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE€ PUCYHKH U3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIIeHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparolen JMH3E;
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OPUBOJUTH  MpUMEpbl  (HAXOAWTh UHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHrs 0€30MacHOCTH MPpY OOpallieHuu ¢ npudopamMu U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpeie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUS B
WuTepHeTe, CaMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBINA 3allpoc, HAXOAUTh
MyTH OTpEJeNICHUsI JOCTOBEPHOCTH IMOJYICHHON HH(POpPMAIMK Ha OCHOBE
UMEIONTNXCSI 3HAHUN U IOTIOJTHUTEIBHBIX HCTOYHUKOB,;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTE€pHAIbI,
pecypcel cetu MHTEpHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM MIIM UCCIEI0BATEIbCKON
NESATENIbHOCTH, MpU 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
NOHSATUUHBIN anmapar W3y4yaeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIETr0 MUpa
bubmuoreka [JOK
1.1 o - 2
HI3HKa - HayKa O npHpose https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HIBHHACCKHE BETIIHMIbL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EctecTBeHHOHA i1 METOJI O3HA 2 1
TECTRCHHOHAYTHBIN METOA TOSHAHI https://m.edsoo.ru/7f416194
Hroro nio pazaeny 6

Pa3nen 2. [lepBoHayaibHbIE CBeeHUS 0 CTPOCHHH BellleCTBA

2.1 CrtpoeHue BelecTBa 1 bubmaorexa [IOK
’ p m https://m.edsoo.ru/7f416194
29 JBH>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL 5 1 bu6mmorekxa [IOK
’ BEIlECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 Arpera € COCTO elmecTBa 2
Iperathbl TOAHITT BEMECTB https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMoaeiicTBUE TeJl
bub OK
3.1 MexaHuueckoe IBIKEHHE 3 nonnotexa 11

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

33



bu6mmoreka [JOK

3.2 nu 4 1
HIEPLULL, Macea, THIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Cuna. Bzt cn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuoreka [JOK
’ TEIaMU, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
Jlapitetine KIAKOCTA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6nmoreka [JOK
A P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 SHAEEURAR SHEPTEA https:/m.edsoo.ru/7f416194
Hroro no pasaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne i/t P Kourpoubnble IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBhle iBJEHHUA
bubmuoreka [JOK
1.1 7| 7
Crpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIUIOBBIC MPOLCCCI > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bu6mmoreka [JOK
) U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 5 20 1 7
OCTOAHHBIH HICKTPHACCKUH TOK https://m.edsoo.ru/7f4181ce
2.3 MarnutHsle BJICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne i/t P Kourpoubnble IIpakTHyeckue (ubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. MexaHuuecKkue siBJeHHS
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
’ ONMUCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
buo OK
1.3 3aKOHBI COXPAHEHUS 10 3 nosmotera I
https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 40
Pa3zgen 2. Mexannueckne KoJe0aHNSI H BOJIHBI
bu6mmoreka [JOK
2.1 Mexanuyeckue KojaebaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnndecKne BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Dj1eKTPOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 ) bubnmoreka [JOK
) DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ AABJICHUSA
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bu6mmoreka [JOK

4.1 3aKOHBI PaCIpOCTPaHEHHUS CBETA 6 2 hitps-//m.cdsoo.ru/74 1a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/74 1a4a6
bu6mmoreka [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLI€E IBJIeHUSA
bubmuoreka [JOK
1 n 4 1
5 CIyCKaHME U TIOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f4 lada6
bubmuoreka [JOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
5.3 JIEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 1IN MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnnorexa [JOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
Pazgea 7. HazBanue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububle IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

| ®usnka — Hayka o npupoje. SIBienus |
MIPUPOJIBI

2 ®uznuecKue sBICHUs 1

3 @u3nYecKUe BEIMYHUHBI U UX H3MEPEHUE 1
VYpok-uccnenopanue "M3mepenue

4 TeMIepaTypsl IPU MOMOILIU KUJKOCTHOIO 1 1
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

5 Meroasl HaydyHOrO Mo3Hanus. OnucaHue | bu6mmoreka [IOK
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJENe https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "lIpoBepka runoTessl:

6 JAJIbHOCTb MOJETa MIapUKa, MYHIEHHOTO | 1
TOPU30HTAIIBHO, TEM OoJIblIIe, 4YeM Oouiblie
BbICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAOIINE THCKPETHOE CTPOCHUE 1 bubmmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEILIECTBA

8 JIBr>xeHue 4acTHIl BEISCTBA 1 bubmorexa LOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «OnbIThI IO | 1

HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS
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ra3oB»

10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
11 O0600uenue 110 pasneny «llepBoHavabHbIE Bubmaorexa ITOK
pasieily «’ep https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBAY
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cxopoctb. Equauiiel ckopocTu
P A H P https://m.edsoo.ru/ff0a079¢
14 Pacuetr nyTH 1 BpeMeHU IBUKECHUA bubmmorexa LHOK
Y P https://m.edsoo.ru/ff0a0aed
bubnuorexa [JOK
15 Nuepus. Macca — Mepa HHEPTHOCTH T 1
https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
16
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
13 Pemenue 3amgad nmo teme "[lnoTHOCTH bubmuorexa [JOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTHKA B3aUMOIEUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydyeHue
20 3aBUCHUMOCTH pacTshKeHUs (AegopMariim)
MIPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 [[SIBnenue TsaroTenus. Cuiia TsHKECTH
2 CBsi3b MEX]ly CHJION TSKECTH U Maccoi bubnnorexka [HOK

Tena. Bec tena. Penrenue 3agay no teMe

https://m.edsoo.ru/ff0al778
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"Cuna Tsoxkecta"

3 Cuiia TsKeCTH Ha APYTHX IJIaHeTax. bubnunoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Hsmeperne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnunoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS CUIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3anpau o reme
"PaBHonelicTByrO1as cui”
73 Cuna Tpenus u e€ Bubl. TpeHue B mpupoe bubnuorexa [JOK
W TEXHUKE https://m.edsoo.ru/ff0alb9¢
Jlaboparopnast pabota «13yuenue
79 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexa [JOK
CUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEW»
30 PemeHHeu 3aJ1a4 Ha ?Hp@I{CJ‘ICHI/Ie
PaBHOJICHCTBYIOIIEH CHIIBI
Pemenue 3anau no remam: «Bec Tenay,
31 «I'padmueckoe nzobpaxxkenue cuin», «Cumby, bubnmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbhas pabota no remam:
1 «MexaHnnueckoe JBUKeHUE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIIbI»
33 Hasnenne. CriocoObl yMEHbIICHUS U bubmmorexa LIOK

https://m.edsoo.ru/ff0a20a6
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YBCIIUYUCHUA JaBJICHUSA

34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnunoreka [JOK
oT 00bEMa, TEMIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnunoreka [HOK
SKUOKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B JKMAKOCTHU U ra3e, BhI3BaHHOE bubmuorexa [JOK
NEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo teme «/laBnenue B bubmuorexa [JOK
KUJKOCTH U raze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmarommecs cocyae! https://m.edsogru/ff0a2970
. bubnnoreka [HOK
39 Pnapagmieckuit pece https://m.edsogru/ff0a3 136
40 Manomertpsl. I[1opiIHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUYKHBL €€ bubnuoreka [IOK
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
bubnuoteka [JOK
42 Bec Boznyxa. ATMocdepHOe 1aBieHne https://m.edsocl)_.lru/ ff0a2b5a
43 W3mepenue armochepHoro napiaeHus. OnpIt bubnnorexka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TABJICHHS OT bubmuotexa [JOK
BBICOTBI HaJl YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnmoreka [JOK
Ha pa3JInYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme " AtmochepHoe

nasieHue"
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HeﬁCTBHC KHUJIKOCTHU M I'a3a Ha IIOT'PYKECHHOC

bubmuoreka [JOK

47
B HUX T€JIO. ApXUMeEJIoBa CUiia https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota «OnpeneneHue
48 BblTaJII)KHBIa)Iom:ﬁ CUJIBI JlefII)CTB e Ha 1 bubmorexa HOK
’ yio https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejia B | bubmuoreka [JOK
BOJIC OT 00bEMA MOTPYKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
bu6mmoreka [IOK
50 [InaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpeeneHue e€ rpy30mno LEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. BosmyxomnaBanuey, «JlaBienue bubmorexa [TOK
YHOB. yx L https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
bu6mmorexa [IOK
54 Mexanunueckas pabota 1
https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MortHocTh. EMUHUITEI MOIITHOCTH 1
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, |
pa3BuUBaeMoOM pH NOIbEME O JiecTHULE"
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecue
CHWJI Ha phlUare
58 Pervaru B TexHuke, OBITY U IPUPO/IE. 0.5 bubnmoreka [JOK
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JlaboparopHas padorta «/ccnenoBanue
YCIIOBUI PaBHOBECHS pbIYara

https://m.edsoo.ru/ff0a478e

Pemmenue 3a1ay o TeMe «Y CJI0BUS

bubmuorexa [JOK

59 paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro necTpust
60 Mexanu3ma. Jlaboparopuas padota 0.5
«M3mepenune KIIJI HaKIOHHOHN IIIOCKOCTHY
61 Pemenue 3amad mo treme "Pabora, bubmuorexa [JOK
momHocTh, KITI" https://m.edsoo.ru/ff0ad4c48
2 Mexannyeckas sHeprus. Kunernueckas u bubnnorexa [HOK
MMOTEHIMAIbHASA JHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeieTIeHHE
64 W3MEHEHUS KHHETUYECKON U MOTEHIHMAIbHOMN 1
SHEPTUHU MPU CKATBIBAHUU TEJIA IO
HAaKJIOHHOM TUIOCKOCTH"
65 KonTponbnas padora no teme «Pabora u
MOIIHOCTb. DHEPTUS»
66 PezepHblil ypok. Pabora ¢ TekcTamu 1o bubnuorexa [IOK
TeMme "MexaHndeckoe IBMKeHne" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEN 1 bubmmorera [TOK
\ https://m.edsoo.ru/ff0a4ffe
ra3oB
63 PesepBHblit ypok. Pabora ¢ Tekctamu 1o

teme "Pabota. MomiHoCTh. DHEprus"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KHUAKOTO U | Bu6moteka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIeCTBA Ha |
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amop¢Hbie Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWJUTSIPHOCTb. | bubnmnorexa [JOK
[ToBepxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmupeHne u cxaTue 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpATyphI CO |
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YaCTHL]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS | bubmuoreka [IOK
BHYTPEHHEHN HEPrUuu https://m.edsoo.ru/ff0a5c60
bubmuoreka [IOK
10 Bunael Terionepenauu 1 a

https://m.edsoo.ru/ff0a6412
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Ypok-koudepennus "IIpakTuueckoe

. bubnuorexa [JOK
11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB
" https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KomnuectBo TemIoTel. Y nenbHas bubnunorexa LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka HOK
TemooOMeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
bubnuoreka [{OK
14 SIBJIGHUS TETUIOOOMEHA MPU CMEIINBAHUN
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOABI
Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOT0 UM
MIPH OXJIAXKICHUHU
16 Jlaboparopnast paborta "Onpenenenue bubmuoreka [IOK
yACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa bubmuoreka [IOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUTMYECKUX 1;en VYaenbHas TemioTa brbmmorexa [TOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yIeIbHOM TEIUIOTHI TUIaBJIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
bubnunotexa LIOK
21 napooOpazoBaHMs U KOHICHCALIUH.

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢
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aTMoc(hepHOro JaBieHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "Onpenenenrue OTHOCUTEILHON BIIAKHOCTH buGnuorexa [IOK
p " https://m.edsoo.ru/ff0a7628
BO3/yXa
” Pemenue 3agad Ha onpeneneHue BIaKHOCTH
BO3yXa
[TpuHIKIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CrOpaHus
)5 KIIJl rerumoBoro aBuratens. TernaoBsie bubnmorexa [JOK
JBUTATENIH U 3aIIUTa OKPYKAIOIIEH cpe/ibl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEHHUs U MPEBPAIICHHS YHEPTUU
B TEIUIOBBIX IMpoIleccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
27 "TemnoBele ABlIeHus. M3Menenne bubnuorexa [IOK
L . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHMI BeIlecTBa
KonTtponbHast pabota no Teme "TenoBsie
. bu6mmoreka IIOK
28 sBieHUs. MI3MeHeHne arperaTHbIx COCTOSIHUM
" https://m.edsoo.ru/ff0a86ae
BEIleCTBa
29 DnekTpusanus tei. /[Ba poaa
AIEKTPUUICCKUX 3aPSI0B
30 VYpok-uccnenoBanue "IneKTpuszanus Tel
VHIYKIWEH U ITPU CONIPUKOCHOBEHHUH "
31 B3auMopeiicTBre 3apsyKeHHBIX Tell. 3aKOH but6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
1 DekTpuyeckoe noje. HanpsskeHHOCTh bu6muoreka [IOK

anekTpuyeckoro nosst. [Ipunmmn

https://m.edsoo.ru/ff0a8a0a
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CYIEPHO3UIINU IEKTPUUECKUX MOJIeH

HocuTenu snektpuyeckux 3apsjios.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bubnmnoreka HOK
COXpPAaHEHUs ANEKTPUIECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
3JIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
bubmuoreka [{OK
36 cyiiectBoBanus. McTounuku
https://m.edsoo.ru/ff0a95a4
AIEKTPUIYECKOTO TOKA
. bubmuoreka [{OK
37 JIeNCTBUA DIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AJEKTPUYECKOTO OISl HA TPOBOAHUKY U 1
TUBJIEKTPUKN"
39 DNEeKTPUYECKHUM TOK B METaJIJIaX, )KUJKOCTAX bubnnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas ielb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlaboparopHas pabota 0.5 bubnnorexa [JOK
"N3mepenue u peryinpoBaHue CUibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpruyeckoe HanpspkeHue. BonbTMerp.
42 Jlaboparopnas pabota "M3mepenue u 0.5 bubmmorexa [IOK
patopHaip P ' https://m.edsoo.ru/ff0a%14
peryaupoBaHue HapsHKEHUS
43 CornpoTuBieHe MPOBOAHUKA. Y A€IbHOE bubnuoteka [JOK
COIIPOTHBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
44 JlaboparopHas paboTta "3aBUCUMOCTh 1 bubnmoreka [JOK

SJICKTPHUYCCKOT'O0 COIIPOTUBJICHUA

https://m.edsoo.ru/ff0aa738
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MIPOBOJHHKA OT €r0 JJIUHBI, TIOIIAI1
MOIEPEYHOI0 CEUCHUS U MaTepuaia"

3aBUCHMOCTH CUJIEI TOKA OT HAIPsPKCHUA.

bubnunorexa LIOK

45
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHas padora "VccienoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 bubnmnoreka HOK
pE3UCTOp, OT COIPOTUBIICHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U NapaAIIIEIbHOE
COEIMHEHUS IPOBOJIHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
43 CJIOYKEHUS HAIPSKEHUN MTPU bubnmoreka [JOK
IIOCJIEAOBATEIBHOM COEAUHEHUN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
Jlaboparopnast pabota "IIpoBepka mpaBuia
bubmmnoreka HOK
49 JUTSL CUJIBI TOKA TIPH MapajuieIbHOM 1
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha npuMeHeHue 3akoHa OMa bubmuoreka [IOK
JUTSL PA3iIMYHOTO COEIMHEHUS ITPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
paboThI U MOLITHOCTH JIEKTPHUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre Henu U MoTpeOuTenu Bu6 110K
. nonroTexa
53 aNeKTpuyeckoil sHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
. bubmmoreka [JOK
54 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe H

https://m.edsoo.ru/ff0abd2c
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"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
U UX B3auMoaencTus. I10CTOSHHBIH
AJIEKTPUYECKUM TOK"

KonrponsHas pabora o teme
"DnexkTpuuecKue 3apaabl. 3apsIKEHHBIC Tella

bubnunorexa LIOK

55 . .
U UX B3auMoaeucTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"
56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC
57 VYpok-uccnenopanue "M3ydyenue nonei 1 bubnnoreka [JOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruautHoe nojie. MarHuTHoOE 1moJie 3eMJid U bubnnorexa [IOK
€ro 3HaveHue I )KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarHuTHoe noJie
bubmmoteka IIOK
59 AIEKTPUUIECKOTO TOKa MarHuTHoe 1ose
https://m.edsoo.ru/ff0ac1d?
KaTYIIKA C TOKOM
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
" . bu6nmorexa LIOK
60 JlabopaTtopHas pabota "W3ydeHue nercTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha POBOTHUK C TOKOM
DNEeKTpOoABUTATEINb IOCTOSIHHOTO TOKA.
Hcnonbs3oBanue snekTpoaBurarencii B
. bubmuoreka [JOK
61 TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
JlaGoparopHas padota "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpOABUTATENS"
2 OmnbiTel @apanest. 3aKOH 1EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 ANEKTPUYECKON SHEPTUu. DIEKTPOCTAHLINN

Ha BO300HOBIISIEMBIX HCTOYHUKAX OHCPIruun
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[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

64 1
"DNeKTpUYEeCKNEe U MarHUTHBIE SIBJICHUSA"
65 KonTponbHas padora no teme | Bbu6mmotexa [JOK
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIit ypok. Pabora ¢ TekcTamu mo | bubnmnoreka HOK
teme "TeroBble siBICHUS" https://m.edsoo.ru/ffOaccSe
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o | Bbu6moteka [JOK
teme "[loCcTOsTHHBIN AIEeKTpUYECKU TOK" https://m.edsoo.ru/ffO0acdc6
63 PesepBHblii ypok. Pabora ¢ Tekctamu 1o |
Teme "MarHuTHeie sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Mexannueckoe ABuxkeHue. MartepuanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTENIBHOCTh | bubmmoreka [JOK
MEXaHHUYECKOT'0 JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 buGnnorexa LIOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPSMOIUHENHOE IBUKEHUE. |
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE | bu6nuorexa [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTH
JlaboparopHas pabota "Onpenenenue
7 CKO peHI/IE TCH;.) pu aBHOpCI(O €HHOM 1 1 bubmmorexa [OK
YEROP DI PABTOyCROPEHHO https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIIOHHOM MJIOCKOCTH
8 CBoOogHoe magenune teia. OnslTel [ annnes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepuno I/I: gacToTa oopa eHHﬂpJ};);I(HefIHaH u 1 bubmmorexa [JOK
PHOA paitl ’ https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1




bu6mmoreka [JOK

11 ITepsriii 3akoH HptoTOHA. BEKTOp CHIIBI hitps-//m.cdsoo.ru/ff0ac6] 2
12 Bropoii 3akon HerotoHa. bubnunoreka [JOK
PaBHopelicTByOIIAsA cHUiia https://m.edsoo.ru/ff0ac72a
. bubnmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uius Cui https://m.edsogru/fane982
14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebb6e
15 Couma ynpyrocr. 3axon Iyxa i sdsoosilies2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuoreka [JOK
JKECTKOCTH NPY>KUHBI» https://m.edsoo.ru/ff0ace28
bubnmnoreka [JOK
18 Chua Tpenus https://m.edsocl)_.[ru/fanﬂ 38
bubnunorexa [JOK
19 Pemenue 3amau o reme «Cuiia TpeHUs» https://m.edsocl)l.ru/ CR0afadt
20 JlaGopatopHas pabota "OnpezneneHue bu6nuorexa [IOK
KO3 duIIMeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no teme "3akonsl HeroToHA. bu6mmorekxa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne Te1 BOKPYT
23 rpaBUTalMOHHOrO IeHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenue 3amgau no reme "Cuiia TS>KeCTu U bubnmoreka [JOK
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3aKOH BCEMUPHOIO TSITOTCHHS"

https://m.edsoo.ru/ffO0af5f8

[IepBas kocMu4eckasi CKOpOCTb.

bu6mmoreka [JOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOW TOUKH.
26 AoOcomoTHO TBEPIOE Teso. PaBHOBecHe bubnunoreka [JOK
TBEPAOIO TeNA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalieHus
27 MowmeHT cunebl. LleHTp TsxecTn
)3 Pemenue 3agau mo reme "MOMEHT CHITBIL. bubnmoreka [JOK
Hentp Tsixectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeEMe
29 "MexaHU4eCKOe IBIDKEHUE bubmmorexa [IOK
. | ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota mo Teme
30 "MexaHn4ecKkoe ABUKEHUE bubmmorexa [TOK
. A | ) https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXPAaHEHUs UMITYJIbCA. YIIPYroe u bubmmorexa [OK
p yibea. STpyr hitps:/m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIecTBIE
0 Pemenue 3amad mo Teme "3akoH coXpaHEHUS bubmuorexa [JOK
UMITyJbCca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B [IPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIHOCTb
p m https://m.edsoo.ru/ff0b0a84
35 Pabota cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ffOb0db8
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JlaGopaTtopHas pabora «OnpeneneHue
paboThI CHITBI TPEHHS TTPU PABHOMEPHOM

36 JBUKEHUHU Te€JIa 110 TOPU30HTAIILHON
MOBEPXHOCTU»
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «3ydeHue 3akoHa bubmmoreka [JOK
COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHoE IBHIKCHHE U €TI0 bubnuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KonebaHus. BelHyX1eHHbIC bubnuotexa [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KUHHbBINA MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb MTEPUOIA
44 KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MaCChI Bubmmorexa LIOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpanienue 3HEprun Npu MEXaHUUECKUX
KOJIeOaHUSIX
JIaGopartopnas padora «Onpenenenne
46 qacroim Hpneplfona Kone6al:mﬁ MIPYKUHHOTO bubmmorexa [TOK
https://m.edsoo.ru/ffOblaec
MasTHUKa»
JlaGopaTtopnast pabota «I[IpoBepka ) Bu6morexa [LOK
47 HE3aBUCUMOCTH TIEpHOo/ia KoeOaHuii rpysa,

IMMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

https://m.edsoo.ru/ffOb197a
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Mexanuueckue BoaHEL. CBOMCTBa

48 MeXaHU4eCKUX BOJIH. [IpogosibHbIE 1 buGnnorexa LIOK
https://m.edsoo.ru/ffOb21fe

MOTNIEPEYHBIE BOJIHBI

49 Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI
B TBEPAOM Telie. CeiCMUYECKHE BOTHBI"

50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa

51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"

57 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
UH(PaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 "3aKoHbI cOXpaHeHus. MexaHn4eckue Bubnrotexa LIOK

https://m.edsoo.ru/ff0b25f0

Kosie0aHusl U BOJTHBI"
KontponbHas padoTa o Teme "3akoHbI

55 coxpaHeHHs. MexaHn4yeckue KouebaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepenmus "[lxana

53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHue bubnnoreka [JOK
AJEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"

59 VYpok-uccnenoBanue "M3yueHne CBOMCTB bubnuorexa [JOK

OJICKTPOMAriMuTHBIX BOJIH C ITIOMOIIIBIO

https://m.edsoo.ru/ff0b2c6¢
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MoOmIBHOTO TenedoHa"

Pemenne 3amaq Ha OnpeCaACIICHNUEC YaCTOTHI U

60 .
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DJIeKTpOMarHuTHas IpupoJia CBeTa. bubnunoreka [JOK
CxopocTth cBeTa. BoirHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceeta. [Ipsmonuneiitnoe
62 acIpocTpaHeHune cBera. 3aTMeHust CoHIa U buGnuorexa LIOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Jlynb1
3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bubmuoreka [JOK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAXKECHUSI
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bu6nuoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
bu6nmoreka [JOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPa)KE€HHUS B ONITUYECKHUX CBETOBOJAX
JlaboparopHnas pabota "VMccrnenoanue
66 3aBUCHMOCTH yTJia NPeIOMIIEHUS] CBETOBOTO
Jy4ya OT YIJIa MMaJIeHUs Ha TpaHule "BO3ayX-
crexsio""
Vpoxk-koupepennus "Mcrnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI 1
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK
69 [Moctpoenne n3obpakeHu B TMH3aX 1

https://m.edsoo.ru/ff0b444a
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JlaGopaTtopHnas padora "Onpezaenenue

70 (OKYCHOTO PacCTOSIHHS M ONITUYECKON CHUITBI bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypoxk-kordeperuus "OnTuueckue TNH30BbIE bubmumorexa [IOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
bubmuoreka [JOK
72 I'ma3 xak onrtuueckas cucrema. 3peHue hitps:/m.cdsoo.ru/flOb4684
73 Ypoxk-koudepennus "edexrs 3penus. Kak
COXpaHUTb 3peHue"
Paznoxenue 6enoro ceera B criekKTp. ONbITHI
74 Hprorona. CnoxeHue CrieKTpaibHbIX IIBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pasIoKeHUIo 0e10ro cBeTa B CIIEKTp U bu6nuorexa [IOK
BOCIIPUATHIO IIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE PUILTPHI"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: JucIepcus, HHTeppepeHns U
mudpaxius"
77 OmnbiTer Pesepdopna u mraneTapHasi MOJIETh bubnuorexa [JOK
aroMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcenyckanne v noryiomeHue cBeTa arOMOM. bubnnorexa [JOK
KBanTsl. JInHelyaTbie cieKTpel https://m.edsoo.ru/ffOc144c
20 VYpoxk-npaktukyMm "HabnroaeHue ciekTpoB bubnmoreka [JOK
WCITYCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubmuoreka [JOK
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https://m.edsoo.ru/ffOc1672

2 Crpoenue atomHoro sapa. Hykinonnas bubnmoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIE ipeBpanieHus. M30Tomnsl bubmmorexa [IOK

https://m.edsoo.ru/ffOclal4

24 Pemenue 3amayd o Teme: "PagnoakTUBHEIE bubmuoreka [JOK
npeBpaieHus"” https://m.edsoo.ru/ffOc1b4da

85 [Tepuoxa monypacmnana

26 Ypok-konpepenius "PaguoakTiuBHbIC bubmmoreka [JOK
U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS bubmorexa [IOK
3apsiI0BOTO U MacCOBOI'0 YHCEN https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBsSI3u aTOMHBIX sifiep. CBs3b MacChI bubnmnoreka [JOK
U DHEPIuu https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3anau no teme "Snepusie peakuun”

90 Peakiuu cunTe3a U eeHUs aEp. bubnmnoreka [JOK
Ucrounuku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "SnepHas sHepreTUkKa.

91 JleficTBHS paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBBIE OpPraHU3MBbI"

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeEMe

9 "DEeKTpPOMarHuTHOE MOJIE. bubmuorexa [IOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTtponbHas pabora o Teme

93 "DneKTpOMarHuTHOE MOJIE.

DJeKTpoMarHuTHeie BoJHbI. KBaHTOBBIE

60



sBieHus"

94 [ToBTOpenue, o606meHue. JlabopaTopHbie | | bubnunoreka [JOK
pabotsl 1o kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600IIeHNE. Pemenue

95 aCUETHBIX M Ka4eCTBCHHBIX 3aJ1a4 I10 TEME 1 bubnmorexa [IOK
P g hitps://m.edso0o.ru/ff0c2572
"TemnoBbie mpoiecch”

IToBTOpeHue, 0600IIeHNE. Permenue
bubmuoreka [JOK
96 paCUETHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarencii”
[ToBropenue, 0600menue. Permenne

97 ACYETHBIX M KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa LHOK
p A https:/m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"

08 [ToBTOpenue, o600menue. JlaboparopHbie | | bubnmnoreka [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0mmenue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubmnorexa [IOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o6o0mmenue. Padora ¢ | bubmorexa [IOK
Texkctamu 1o TeMe "Koiebanus u BOJHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bu6mmorekxa [IOK
TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢uzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHOe 00111€CTBO
«M3parenserBo «lIpocBemenne»

» ®usuka, § xknacce/ [lepsimkun .M., IBanoB A.U., AkiimonepHoe o0111eCTBO
«M3marensctBo «IIpocBemenue

» ®usuka, 9 xknacce/ [leppimkun .M., I'ytauk E.M., Banos A.U., TlerpoBa

M.A., Akunonepnoe obuectBo «M3natenbctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
®duzuka. 8 kinacc. Meroauueckoe nocobue k yueoOHuky A.B. [lepbikuna
®uzuka. 7 kinacc. Metoanueckoe nocobue k yueOnuky A.B. [lepprikuna

®uzuka. 9 kinacc. Metoanueckoe nocobue k yueOnuky A.B. Ileppikuna

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https: //m.edsoo.ru/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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