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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzuka.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (U3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (MO Kjaccam), IpejaraeT NpUMEpHYIO MOCIIEI0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl IO Y4EOHOMY IIPEIMETY.

®dusuka SABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, actpoHomMued u ¢GU3NIECKON
reorpaduel, BHOCHT BKJIQJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIECHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOJTYYSHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro o0IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpazoBaTenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHrne HMHTEepeca U CTPEMJICHHS OOydYaloluXcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO]Ie TIO3HAHUS M (DOPMUPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KakK pe3yjpTaTa H3yYeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUISI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpETeHNUE 3HAHWMK O JUCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3HIeCcKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOThI ¢ MH(poOpMarmen (HU3NIECKOTO COJEPIKAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIEro

oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).

[Tpennaraemseiii B mporpamMmMe 1o (usmuke nepeueHb J1abopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4Jaronnxcsi, Cucka HKCIEPUMEHTAIbHBIX 3aJaHHM, MpeiaraéMbiXx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHO-HAy4HBI METOJ TO3HAHMs: HAOJIOACHUE, MMOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl U3MEPUTEIIBHOTO mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
IIapuKa, MyMmEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe nBmxenue, nuddysus. BzammopeiicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe NBWKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHsI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHMYeCKOTro JIBHIKEHHUS TeNa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
MPY>KUHBI OT IPUIOKEHHOW CHUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTrypbl. [lepemaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W razamu. 3akoH Ilackamns. [IHeBMaTHueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHs OT BBICOTHI HAaJl YPOBHEM MODSL.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUS KUJIKOCTHIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHas IIOCKOCTh. [IpaBuio

paBHOBecus pbluara. lIpuMeHeHHEe TpaBWJIa pPaBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUUANIbHAs HDHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3TyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOUIUE 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HArPEThIM METATUICCKUM UITUHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poma 3JIEKTpUYECKHX 3apsaoB. B3aumonencTBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIbI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apS0B U PACCTOSTHUS MEKY TEIaMH).

Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEpPIIO3ULIMH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMmoaelCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHnenue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSSHHOTO TOKa. lCMoJIb30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa po/ia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3aPSXKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEeKTPOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. I3MepeHue 3JIeKTpUUeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar 1 MmarasuH CONpOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIECHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJAM MONEPEUYHOTO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IPU  HX
O0BEIMHEHUY U Pa3JIEICHUN.

HccnenoBanue 1eHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTyIIKM C TOKOM M MarHaTa OT CWJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWM 3HAYCHHS W HANPABICHHUS HHIYKIIMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUYECKOTO JABMKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX TEll

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHXKEHUSI.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENHHO KaOuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBUKECHUU TeEJa MO IEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JabHEHUINErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenrue yCKOPEHHsS Tejla MpPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCSTCS KakK psAI HEYETHBIX UYHCEIN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne XECTKOCTU TPY>KUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS TPU PAaBHOMEPHOM JIBIDKEHUH Teja
110 TOPU3OHTATLHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl  YIPYrOCTU TIPU  MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Pa3nen 9. Mexanuyeckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenmne koieOaHUM TeN II0J ACHCTBUEM CHIIBI TSIKECTH U CHIIBI
YIPYTOCTH.

HaoOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.
Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoMCTBa
ANEKTPOMAarHuTHBIX BOJH. [llkana »iexkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.



DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmmHenHoOe
pacnpoctpanenue cseta. 3atmeHus Connua u JIynel. Otpaxenue ceta. [1nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xom myweit B JnmH3e. OnrTuyeckas cucrtema (oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuntun gevicTBus doToanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOIO Jiydya OT YIUIa
MaJICHUS.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yrJia
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. ONBITHI 1O Pa3I0kKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornioueHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO WU MAaCCOBOrO YMCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Maccel M >Hepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku saeprun CostHIla U 3BE3I.

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.
CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.
CrexTpbl pa3IM4yHbIX a30B.
CnekTp BoAopo/a.
Hab6nronenue tpekoB B kamMepe Bunbcona.
PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.
Perucrpanus n3nmydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuwvie pabomul u onvimaol.
1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.
2. WccnenoBanue TpPEKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 110 TOPMO3HOMY
nytH (1o ¢potorpadusim).
3. M3mepenue pagnoakTuBHOTO (POHA.
IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.
[ToBTOpUTENHEHO--0000IITAONNH MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe JJIs TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NesATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
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SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, TPUMEHSS TIOJYy4YEHHbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuatoierocsi 6yayT cOopMUpOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEILHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHHM, BAXKHEWILEW COCTaBJISIOLICH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTH Oe3omacHoro oOpasza >KHU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmupoBaHHOCTh HaBbIKa pedieKCUH, MpU3HAHUE CBOETrO MpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPOdECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHE TJI00aTbHOTO XapaKTepa HKOJOTMUECKUX MpOoOJieM U MyTel Hux
pelIeHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
POEKTOB (DU3UYECKOW HANPABICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHUX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE POPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MTPUPOJIBI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1elicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IJIS
000O0IIIEHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3U MPU H3YyYCHUH (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYHH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJBKHUX BApUAHTOB peEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOMXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(POPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

MPUMEHSTH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MHGPOPMALMM WA JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOMU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS,

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMH.

KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

B XOJ¢ OOCYXICHUS Y4EeOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ IPOEKTOB 3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
01aroxenaTeaIbHOCTH OOIICHNUS;



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3HMYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHMIO: PpaCIpeleNsiTh poid, OOCYXJaTh MpPOLECCH U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIMSIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3IMYHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM PeIlieHUsT (PU3UUECKOl 3aJaun HIIn
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (U3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, Tepeaadya MAaBJICHUA TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamud, atMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBJICHHUS, UCTIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYEeCKash M MOTEHIMalbHAs JHEPTHsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJIb3yeMbIX  BEJIMYUH, HUX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecHs phiuara (0J10Kka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM
OHEPruH, TPU DTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3amadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATHUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpEeAnoyioxKeHne  (TUIoTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JIeiaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3aMKChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh MPAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, Macchl Teda,
o0béMa, CHUJBI M TEMIEPAaTypbl C HCHOJb30BAHHEM aHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJB30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJI, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIOMIEH CUIIBI OT 00BbEMaA
MOTPYKEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBAaHUSA, CcOOMpaThb YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHMsS (PU3MUECKHX BEIUYUH (IUIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJIBXKEHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIPH
BBINIOJITHEHUM HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYJIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOINPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBISAITh OTOOp HCTOYHUKOB uH(popmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMIOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE IMUCbMEHHBIE U YCTHBIE COOOILEHUS HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM



yycie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 32 BBIINOJHEHUEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSTHUS BEILIECTBA, KPUCTALTUYECKHUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBINA 3JICKTPUUYECKUM TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KAWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIMS, H3JIy4YCHUE),
AIEKTPU3ALMSA TEJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAHUID WX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTbI B mpupoiae, uznydeHue CoJiHIa, 3amMep3aHhe BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sBJeHUsT B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUU

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHI, yJEJbHAs TEIUIOEMKOCTh BELIECTBA, YJIE€JIbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, JJICKTPUYECKHI 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIEHUE IIPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (HOPMYJIBI, CBSI3BIBAIOIIUE JTaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLMUI CYNEPHO3ULIUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEoOXoaAuMble JUisi €€ peuleHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIMTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHUBATh IPABUIIBHOCTH IOPSAKA
IIPOBEJCHHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bU3YEeCKUX CBOMCTB Tel (KamMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU M3IYyYEHUH OT LBETa H3Iyyarolled (MOrJIONIaroIeil)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHHMSI U YIEJIbHOIO COITPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOMUL U TIpapuKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHHUs, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh TMPUHIMIBI  JCHUCTBUS HM3YYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX oOnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA WU HW3MEPUTEIIBHBIE
npuboOpsl O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABUraTElb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX



Henen ¢ nociaeAoBaTesIbHbIM U MapaulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;
OPUBOAUTH  NpUMEphl  (HAaXoIuTh  HUHOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIeH cpee;

OCYIIECTBJIATh TOUCK wHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIHIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIOJI30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUI Hay4HO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIaieTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ColepKaHWsA, B TOM 4YHCJIE MYOJIMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NIEATCILHOCTH, TP 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATUIHBIA anmapat Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MYECCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJIaa B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHUIA:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, nedopmanus
(ympyrasi, mjacTU4eckas), TpPEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IMEPErpy3KH, LUEHTP TSKECTHU, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbI MCIyCKaHUs U MOIVIOIIEHUs, alib(a-, OeTa- U raMma-u3Iy4eHus,
U30TOIIbI, IIEPHAsE YHEPTETHUKA,;



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE M0 OKPY>KHOCTH, B3aUMO/JICHCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOATEIbHOE NIBIXKEHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaThb MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBHI, ABMKEHUE MIaHET COJTHEYHOU CHCTEMBI, PpEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
36eMIICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJAE, OMOJIOrMYECKOe AECUCTBUE BUIUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM IEPEBOJMTH IPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSsi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, INEpPEMELICHUE, NyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAas HHEPIrusl Tena,
NOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS SHEPIUs CKaTON
NPYXXUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas SHEepIrus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJB3YEMbIX BEJIMYUH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHIMI CYMEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YUCEN
IpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CIIEJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemary pacyéTHble 3adaud  (ONUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJaud 3alUCBIBATH KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWJIBHOCTh IOpSAIKA
IOPOBEJECHUS  HMCCIIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUHN U OIBITOB;

IPOBOAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKux CBOMCTB Ten (M3y4dyeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEMHOE PacIpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cCpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHbl ((POKyCHOE paccTosHuE
coOuparomiel JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a HM3MEPEHUSs
(M3MepUTEIbHOTO PHOOpPa);

MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU



Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrija MpeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nYecKuX BEIUMYMH B BUAE TaONHIl U T'papUKOB, JIeJIaTh BBIBOJIBI 1O
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJe€HHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas padboTa M MOILIHOCTb, YacTOTa U
nepuos KojeOaHuM MAaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBINOJHATh U3MEPEHUS, CIEAYys NMPEIOKEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000Opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HUX oOmucaHus (B TOM 4YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUH MW  HEOOXOoauMble (pu3nmyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEIICHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TOBCEJIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370pOBbS U COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpeie;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COAECpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEIIBHBIX UCTOYHUKOB;

MCITOJI30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HMCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIN anmapar K3y4aeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue .
Ne Koutpo IMpakTuy (uudposBbie) JesATeJIbHOCTDh YUYUTEJIS C Y4ETOM
n/n PACIIOB M TEM Bcero JBHBIE ecKue 06pa30BaTeJ'IbHLIe NnporpaMMsbl BOCIIMTAHUA.
NPOrpaMMblI
padoThbI padoThbI pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
11 ®dusuka - HayKa O 9 bubmmorexa LIOK 1.  YcTraHoBI€HUE TOBEPUTEIbHBIX
' Ipupoe https://m.eds00.ru/7f416194 OTHOILLUEHUN MEXAY YYUTEIIEM U €r0
12 duznyeckue 9 bubnuorexa [JOK YUCHUKAMH, CIIOCOOCTBYFOLIHX
' BEJINYMHbI https://m.eds00.ru/7f416194 TIO3UTHBHOMY BOCTIPUSITHIO
yJamuMucs TpeOoBaHUN U TPOCKO
YUUTENS, IPUBJICUEHUIO UX
BHUMaHM K 00Cy*X/1aeMoi Ha
ypoke uH(pOopMaIiH, aKTHBU3AIUN
UX I03HABATEIbHON JAESTEIbHOCTH.
2. Pa3BuBath y oOydarommuxcs
ITI03HABATEJIBHYIO AKTUBHOCTD,
. CaMOCTOATEIILHOCTh, UHUIIUATUBY,
13 EcrecTtBeHHOHAYUYHBIN 2 1 bubnuotexa [JOK TBOPYECKHE CIIOCOBHOCTH

MCTOJ ITO3HAHUA

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

3.  IIpumeHenue Ha ypoke
MHTEPaKTUBHBIX (hOpM paboThI
YUAIIUXCSl: UHTEIIEKTYalbHBIX
UTp, FPYNIIOBON pabOThI WK
paloThI B Mapax, KOTOPbIE y4aT
IIKOJIbHUKOB KOMaHTHOW paboTe u
B3aUMOJICVICTBUIO C IPYTUMU
JeTbMHU



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

Hroro mo pazneny 6

Pa3zgea 2. [lepBoHayaibHbIE CBEJIEeHUS 0 CTPOCHUH BelllecTBA

bubmmorexa [IOK 1.IlpuBneuenue BHUMaHUs
https://m.edso00.ru/7f416194 IIKOJIBHUKOB K IIEHHOCTHOMY

JBuxenue u aCIeKTy U3y4aeMbIX Ha ypoKax

2.2 B3aUMOJIEHCTBUE 2 1 Bubmiorexa LIOK SIBJICHUH, OpTaHU3aIus UX paboThI C
' https://m.edso0.ru/7f416194 o
YaCTHI] BEECTBA MOJIy4aeMOM Ha ypOKE COLHUATIBHO

2.1 CrtpoeHue BelecTna 1

3HAYMMOU MHpOpMaren —
WHUIIUUPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBAaHUS YUAIIUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOLY, BRIPAOOTKH
CBOETO K HEW OTHOLLICHHUS.
2.Peanu3oBbIBaTh BOCIIUTATENbHBIC
BO3MO>XHOCTH B Pa3NIUYHBIX BHJIAX
JIESITEIbHOCTH 00YYaroIuXcs Ha

Arperatasle
p brbmorexa LIOK OCHOBE BOCIIPUSATHS JIEMEHTOB

2.3
COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194

JIEICTBUTENILHOCTH: HAaOII0IEHNE 32
JIEMOHCTpAaLe yuuressi, IpocMOTp
yueOHbIX ¢puiabMoB. 3.IIpumeHenue
Ha YpOKE HHTEPAKTUBHBIX POPM
paloThI ydaruxcsi:
MHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIIUX [T03HABATEIbHYIO
MOTHUBAIUIO IIKOJILHUKOB

Wroro no pazueny 5

Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl

31 MexaHudeckoe 3 bubmoreka [IOK 1. ®opmupoBaHue
' JIBIDKEHUE https://m.edsoo.ru/7f416194 MHUPOBO33PEHUYECKUX B3IJIAI0B U



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

3.2 Huepuus, macca, 4 bubmuoreka [JOK
' IUIOTHOCTD https://m.eds00.ru/7f416194
bu6mmoreka [{OK
33 Crra. Bugst cu 14 https://m.edsoo.ru/7f416194
Hroro no paszneny 21

yOeXACHHUI OTHOCUTEIHHO
HAyYHOU KapTUHBI MUpPa U €€
3HAYUMOCTH JIs YelIOBeKa Ha
MaTepuaie pacCMOTPEHHUS
dbyHIaMEHTANBHBIX (PU3UIECKUX
TEOPHM U DKCIIEPUMEHTOB.
2.Co3anue ycaoBUM ISl TOTY4EHUS
ONbITa YMOLMOHAJILHO-OLEHOYHOMN
JeSATETbHOCTH U COOCTBEHHBIX
OLICHOYHBIX CYKJICHHUU
NPUMEHUTEIBHO K TEOPETHUECKUM
MOCTPOCHUSAM U
9KCIIEPUMEHTAILHBIM CBEPILICHUSIM
(bu3nuecKoil HayKu B IEJIOM,
CTUMYJIMPOBAHUE YUalllUXCs
CO3HATEJIbHO U OTBETCTBEHHO
HOJXOIUTh K MOJYYEHHUIO 3HAaHUH.

Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

[aBnenue. [lepenaua
JIaBJICHUS TBEPABIMU

TeJIaMH, KUIKOCTIMHA
7 Ta3zaMu

JlaBrieHune KUIKOCTH

ATtMocdepHoe
JIaBJICHUE

JleicTBUE KUAKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK

1.®opMupoBaHHE TBOPYECKOTO
MBILIEHUS IPH 3HAKOMCTBE
y4almxcsi ¢ OCHOBHBIMH 3TanlaMu
MOJIyYEHUsI HAyYHBIX 3HAHUH U C
MMEBUIMMH MECTO B UCTOPUU HAYKH
Hay4YHBIMU 3201y ACHUSIMU U
omKrOKaMu, ¢ HENbI0 TOTy4YeHUs
IIPEJICTABIECHMSI O CIIO)KHOCTH B
UCCIIEIOBAaHUH MTPUPOTHBIX SBICHUN
1 OCYILECTBJIEHUS IICUXOJOTNYECKON



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

Y ra3a Ha
NOTpyXEHHOE B HUX
TEJ0

Hroro no pasaceiny
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https://m.edsoo.ru/7f416194

MOJATOTOBKH YYalINXCs K TBOPUECKOM
JIESITEIBHOCTH B Oy IyILIEM.

2. [IpuMeHeHue Ha ypoke
WHTEPAKTUBHBIX (hOPM pabOThHI
yUaluXcs: UHTEUIEKTYalIbHbIX UTP,
CTUMYJIHPYIOIINX TTO3HABATECILHYIO
MOTHBAIIUIO IIKOJHHUKOB.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

5.1 PaGora 1 moutHOCTH

52 [IpocThie MexaHU3MBI

3

bubmuorexka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Mexanuueckas
JHEprus

5.3

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

1.IIpuMeHeHne TBOPUYECKUX padoT,
MPAaKTUYECKUX padoT, 1a00pPaTOPHBIX
paboT, IEMOHCTpAIIUS OIBITOB B
BUPTYaJIBHBIX (PU3HUECKIX
nabopaTopusx, BUPTyaJbHbIC
AKCKYPCHH.

2.Paznmunbie GOpMBI YPOKOB: YPOK-
pa3MBIIUICHHE, YPOK-TIPa3HHK,
Hay4YHO-TIpaKTHYECKue KOH(epeHuy,
YPOKH T10 3as1BKaM, YPOK 3KCKYpCHS,
ypok-uccienoBanue. 3.Mcmnonp3oBaHue
Ha YpOKe 3HaKOMBIX JIETSIM, & IOTOMY
0oJsee neiicTBEHHbIE IPUMEPBHI,
o0pa3bl, MeTadopbl — U3 OJIU3KUX UM
KHUT, QUIIBEMOB, MyJTbTHKOB,
KOMITBIOTEPHBIX UTP.

Hroro no pasaeny
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Pe3epBHOE Bpems

Peann3oBBIBaTh BOCIIMTATEILHBIC
BO3MOXHOCTH B PAa3JIMYHBIX BUAAX



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

JIESITEIIBHOCTH 00YYarOIIUXCS CO
CJIOBECHOM (3HAKOBO) OCHOBOIA:
cucTeMaThu3anus y4eOHOro
Marepuaia

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 08 3 10




n/n

8 KVIACC

HaunmMmeHoBaHue KoanuecTBo 4acoB

pa3/iesioB U TeM

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

JeTeIbHOCTD YYUTEJIA ¢ Y4€TOM
NporpamMMbl BOCIIUTAHHUA.

NPOrpamMMbl
KonTpoa

bHBIC

paxkTn
yecKkHue
padoThbI

Bcero

padoThbI

Pa3pgean 1. TensioBbIe IBJICHUSA

11

1.2

CrtpoeHnue u CBOMCTBa
BEIIEeCTBA

TennoBslie mpoiecchl 21 1 4

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce

1.OpranuzoBbiBath padboTy
00y4aromxcsl ¢ COMATBLHO 3HAYUMOM
uH(popmMaluen o moBoIy
MOJIy4aeMOM Ha ypOKe COLUaIbHO
3HaYUMOM HH(pOpMALIUU — 00CYXKIATh,
BBICKA3bIBaTh MHEHUE
2.Peann30BbIBaTh BOCIUTATEIBHbBIE
BO3MOYXHOCTH B Pa3JIMIHBIX BHJIAX
JIeATETLHOCTH O0YJAIOIINXCSI CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA:
BBIBOJIBI M TOKA3aTENbCTBO (DOPMYIL,
aHanu3 Gpopmyi, pemeHne TeKCTOBBIX
KOJIMYECTBECHHBIX U KaUeCTBEHHBIX
3a/1a4, BBIIIOJIHEHUE 3aJaHU 110
pa3rpaHUYECHUIO MOHATUI

1.ITpuBneyeHrie BHUMAHUS
IIKOJIBHUKOB K IEHHOCTHOMY aCHEKTY
M3y4aeMBbIX HAa YPOKaX SIBJICHUMU,
OpraHu3aiys ux padoThl ¢ OTy4aeMOM
Ha YPOKE€ COIMAIBHO 3HAYUMOM



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

nH(popManrel — MHUIUUPOBAHUE €€
00CYXIeHUsI, BRICKa3bIBAHUS
YUYAIIMMHUCS CBOETO MHEHHUS TI0 €€
MIOBOJTY, BEIPAOOTKH CBOETO K HEl
OTHOIIICHHUSI.

2.IlpumeHeHne Ha ypOKe
MHTEPaKTUBHBIX (hOpM paboTHI
YYaIUXCsl: HHTEUIEKTYIbHBIX UTP,
CTHUMYJIHPYIOIINX TTO3HABATEILHYIO
MOTHBAIIVIO IIKOJHHUKOB.
3.Peayin30oBbIBaTH BOCIIUTATEIIBHBIC
BO3MOJKHOCTH B Pa3JIMYHBIX BUIAX
JESITETLHOCTH 00YUYaIOIIUXCSI CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA:
BBIBOJIBI M JTOKA3aTEIBCTBO (DOPMYIL,
aHam3 GopmyI, pereHne TeKCTOBBIX
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX
3aJ1a4, BBEIIIOJTHEHUE 3aJIaHUH 110
pa3rpaHUYeHHIO TIOHATUI

Hroro no pazneny

28

Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

DIIEeKTpUUYECKHE
3apsiibl. 3apsHKEHHBIE bubnunoreka [JOK
2.1 7
Tena u ux https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
59 IlocTosHABIN 20 1 bu6nmoreka [JOK

BHCKTpI/I‘{CCKI/Iﬁ TOK

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

1.Coznanue ycnoBuil Ais yueOHbIX
JIMCKYCCH, KOTOPBIE TAIOT YYaIluMCs
BO3MO>XHOCTb IIPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOTO JHAJIOTA.

2. ITpuMeHeHne UHANBUAYAIBHBIX U
IPYIIOBBIX UCCIIEAOBAHUM, KOTOpPbIE
JAI0T 00yYaIOIIMMCSl BO3MOXHOCTb
proOpecTH HaBBIK CAMOCTOSITEIEHOTO



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

pEIICHUS TEOPETHIECKON POOIEMBI,
HABBIK T€HEPUPOBAHUS U 0HOPMIICHUS
COOCTBEHHBIX HJIeH, HABBIK
YBAXXUTEIHLHOTO OTHOLIEHUS K 4Y>KUM
uaesM, opopMIICHHBIM B paboTax
JPYTHX UCCIIeIOBATENEeH, HABBIK
MyOIMYHOTO BBICTYIUICHUS TIEPE]T
ayTUTOPHUEH, apryMEHTHPOBAHUS
OTCTAaWBaHUs CBOCH TOUKH 3PCHUSI.
3.Peann3oBbpIBaTh BOCITUTATEIHHBIC
BO3MO>XHOCTH B Pa3NIUYHBIX BHJIAX
JIESTEIIbHOCTH 00YYarOIIUXCs CO
CJIOBECHOH (3HAKOBO¥) OCHOBOIA:
BBIBOJIBI U TOKA3aTENbCTBO (hOPMYIL,
aHaim3 GpopmyI, pereHne TeKCTOBBIX
KOJTMYECTBEHHBIX M KAUeCTBEHHBIX
3aJ1a4, BBEIIIOJHEHUE 3aJIaHUH 110
pa3rpaHUYECHUIO MOHATUI

2.3

MaruuTtHbIe SIBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

2.4

DJIeKTpOMarHuTHas
WHIYKITHS

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

1.Co3nanue y4eOHBIX TPOEKTOB,
KOTOPBIE Pa3BUBAIOT CAMOCTOSTEIHHYIO
JIeSITEIbHOCTh, KOT/1a peOeHOK
CaMOCTOSITENIbHO BBIOMPAET TY
npo0iemMy, HaJl KOTOPOH eMy XOTeloCh
OBl «T10JI0MaTh TOJIOBYY;
CaMOCTOSITENTHO COCTaBIISIET
WH/IMBUYaJIbHBINA rpaduK paboThl Hall
HEil; caMOCTOATENbHO KOHTPOIUPYET
CBOE TIPOJIBIKCHHE B €€ PEIICHHH.
2.ITpumeHeHne TBOPUECKUX padoT,
MIPaKTUYECKUX padoT, 1a00paTOPHBIX



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

paboT, 1eMOHCTpALUS OIBITOB B
BUPTYaJIBHBIX (PU3HUYECKIX
nabopaTopusix, BUPTyalIbHbIC
3KCKypcuu 3.Peain3oBbIBaTh
BOCIIUTATEILHBIE BO3MOXKHOCTH B
Pa3IMYHBIX BUJAX JCSATCIBHOCTH
00yJaroIuUXcsi CO CIIOBECHOU
(3HaKOBOM) OCHOBOM: BBIBOJBI U
JI0Ka3aTenbCcTBO (POpMYJI, aHAIIU3
(dbopMyI1, perieHNe TeKCTOBBIX
KOJIMYECTBEHHBIX U KaYeCTBEHHBIX
3aj1a4, BBITIOJTHCHUE 3a/IaHUH 110
pasrpaHHUYCHHIO TOHITUH

Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

13

Peayin3oBbIBaTH BOCITUTATEIIBHBIC
BO3MO>XHOCTH B Pa3NIUYHBIX BHJIAX
JIeATETLHOCTH O0YJAIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOIA:
CUCTeMaTH3aIus y9eOHOTO MaTepualia




KoanuecTBo 4acoB

9 KJIACC

JuaexkTpoHHble (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

JeITeJIbHOCTD YYHTEJIsI € y4eTOM
padoueii mporpaMMbl BOCIIUTAHMS

HaunmenoBanue
Ne
pa3aesioB U TeM
n/n Kourpon  IIpakrn
NMPOrpamMMbl
Bcero  bHEIE yecKue
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJICHUA
Mexannueckoe 1.IlpuBiieueHne BHUMaHUS IKOJIBHUKOB
bu6mmoreka [IOK
11 JBIKEHHUE U CIIOCOOBI 10 1 K [IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
https://m.edsoo.ru/7f41a4a6 .
€ro OIMCaHusA ypOKax SIBJICHHM, OpraHu3aius ux
. Bu6morexa LIOK paboThI ¢ MOTyyaeMol Ha YpOKe
1.2 BsaumoneiictBue ten 20 1 3 . .
https://m.edsoo.ru/7f41a4a6 COLlMAJIbHO 3HAYUMOUN I/IHq)OpMaHI/IeI/I -
WHUIUUPOBAHUE ee 00CyKIeHus,
BBICKA3bIBAaHUS YUALIUMHUCS CBOETO
MHEHHUSI 110 €€ TTIOBOJTY, BRIPAOOTKHU
CBOETr0 K HEW OTHONIECHUS.
2. Peann3oBeIBaTh BOCIIUTATEILHEIE
BO3MOKHOCTH B Pa3IUYHBIX BUAX
5 JESTENIbHOCTH 00YJarOIIUXCS CO
bubnuoreka K . o o
1.3 3aKOHBI COXPaHEHHS 10 2 orexa 1O CJIOBECHOH (3HAKOBO) OCHOBOIA:

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

BBIBOIbI M JOKA3aTeIbCTBO (POPMYII,
aHaIu3 GOpMYIl, pelIeHNEe TEKCTOBBIX
KOJINYECTBEHHBIX U KaUeCTBEHHBIX
3aJ1a4, BBIMOJIHEHUE 3aJJaHUH 110
pasrpaHUYEeHUIO TOHATHUH,
caMocCTosITeNIbHas paboTa ¢ y4eOHUKOM,
paboTa ¢ Hay4YHO-TIONYJISIPHOU



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

JTUTEPaTypoid, 0TOOp U CpaBHEHHUE
Marepualia o HeCKOJIbKUM HCTOYHUKAM

Hroro mo pazneny 40

Pa3zgen 2. MexaHnuecKHne KOJe0aHUA M BOJHBI

Mexanuueckue
2.1 7
Koebanus
Mexanuueckne
2.2 8 1

BOJIHBIL. 3BYK

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

1.@opmMupoBaHre MUPOBO33PEHYECKHX
B3IJISLJIOB U YOSIKJICHUN OTHOCUTEIIEHO
Hay4YHOU KapTHUHBI MUpPa U €€
3HAYMMOCTH JJIsl YeIOBEKa Ha MaTepualie
paccMoTpeHHs (PyHIaMEeHTaIbHbIX
(bu3n4eCcKUX TeOpUil U HIKCIIEPUMEHTOB.
2.IlpuBneueHrie BHUMaHMS NIKOJIbHUKOB
K IEHHOCTHOMY acIleKTy U3Yy4aeMbIX Ha
ypOKax SIBJIC€HUH, OpraHu3anus ux
paboTHI ¢ OTy4aeMoii Ha YpOKe
COIIMANIHO 3HAYMMOI nH(pOpMaren —
WHUIMAPOBAaHUE €€ 00CYKICHMUS,
BBICKa3bIBAaHUS YUALIMHUCS CBOETO
MHEHHUS T10 €€ MOBOJTY, BBIPaOOTKH
CBOETO K HEW OTHOILICHHUS.
3.Peann3oBbIBaTH BOCIIUTATEIbHbIE
BO3MOKHOCTH B Pa3IMYHbIX BUIAX
JIeATeTbHOCTH O0YJAIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOIA:
camMoCTosITeNIbHas paboTa ¢ y4eOHUKOM,
paboTa ¢ Hay4YHO-TIOMYJISIPHON
JUTEPaTypoii, 0TOOp U CpaBHEHHE
MaTepuala 1o HeCKOJIbKUM UCTOUYHUKAM,
BBIBOIBI M JOKA3aTeIbCTBO (POPMYII,
aHanIu3 GOpPMYII, pelIeHNEe TEKCTOBBIX



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

KOJIMYECTBEHHBIX U KaU€CTBEHHBIX 3a]1a4,
BBITNIOJTHEHHE 33/1aHUH TI0
pasrpaHUYeHHIO OHATUI

Hroro no pazneny

Pa3zgea 3. DjieKTPOMATrHUTHO

15

€ I10J1€¢ H JICKTPOMArHUTHBIC BOJIHBI

3.1

DIIeKTPOMarHuTHOE
noje u
AIEKTPOMArHUTHBIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

1.Co3nanue yciaoBuil i1 OCO3HAHUS
MPaKTUYECKOU 3HAUMMOCTH TOTO WU
WHOTO OTKPBITUSI, OCO3HAHNUE
3HAYUMOCTHU ATOT'O OTKPBITHS HA MTyTH
[UBUJIM3AIUU YEJIOBEYECKOTO
o011ecTBa, BOCIIUTAHUE YBAKEHUS K
YUEHBIM U UX TPYyay, GOpMHUpOBaHHE
YCTOWYHMBBIX HPABCTBEHHBIX YYBCTB,
BBICOKOH KYJIBTYPHBI IOBEJICHUS KaK
OJIHOM U3 IVIaBHBIX ITPOSIBICHUI
YBa)KEHMSI YEJIOBEKA K JIFOJISIM.

2. IlpumeHeHne HHANBUIYATBHBIX U
IPYIIIOBBIX UCCIENOBAaHUM, KOTOPbIE
JTAI0T 00y4JaroIMMCsl BO3MOYKHOCTh
MPHOOPECTH HABBIK CAMOCTOATEIHLHOTO
pEIIeHUs TEOPETHUECKON MPOOIEMBI,
HaBBIK T€HEPUPOBAHUS U OPOpPMIICHUS
COOCTBEHHBIX HJEH, HAaBBIK
YBaKUTEIHLHOTO OTHOIIEHHUS K UY)KHM
uaesM, opopMIIEHHBIM B paboTax
JIPYTUX UCCIIeI0OBaTENEH, HABBIK
MyOIMYHOTO BBICTYILICHUS TIEpeT
ayJIMTOpHell, apryMeHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKH 3PEHUSI.



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

3.Peanu30BbIBaTh BOCIIUTATEIILHBIC
BO3MOKHOCTH B Pa3JIMYHBIX BUIAX
JEeSITETLHOCTH 00YUYAIOIIUXCSI CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA:
caMoCTosITeNIbHAs paboTa ¢ Y4eOHUKOM,
paboTa ¢ Hay4YHO-TIOMYJIIPHOM
JUTEPaTypoii, 0TOOP U CpaBHEHHE
Marepuaia 1o HeCKOJIbKUM HCTOYHUKAM,
BBIBOJIBI M JTOKA3aTEIbCTBO (DOPMYIL,
aHaim3 GpopmyI, pereHne TeKCTOBBIX
KOJINYECTBEHHBIX U KAYECTBCHHBIX 337134,
BBINOJIHEHUE 3aJIJaHHI IO
pasrpaHHUYCHHIO TOHITUH

Hroro no pazneny

Pa3znen 4. CBeToBbBIC SIBJIEHUS

3aKOHBI
4.1 acIPOCTPaHCHUS bubmorexa HOK
' pactipocip https://m.edsoo.ru/7f41a4a6
cBeTa
49 JIvH3BI 1 onITHYECKHE bubmuorexa [JOK
' IprOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emnoro bubmuoreka [JOK

CBCTa B CIICKTP

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

1.ITpuBneyeHre BHUMAHUS IIKOJIBHUKOB
K LIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
YPOKax sIBJICHUH, OpraHu3aiis ux
paboThI ¢ IOTy4aeMol Ha ypoke
COLIMAJIBHO 3HaYMMOI nH(popManmen —
MHUIMAPOBAHUE €€ 00CYXICHHUS,
BBICKA3bIBAaHUS yUAIIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOLY, BEIPaOOTKU
CBOETO K HEW OTHOILICHMUS.
2.Peanm3oBBIBaTh BOCITUTATEIBHEIC
BO3MO>XHOCTH B Pa3JIM4YHbIX BUJIAX
JeSITETLHOCTH 00YUaIOIIUXCsl CO
CJIOBECHOM (3HAKOBOI1) OCHOBOIA:
caMmocTosiTeNbHas paboTa ¢ y4eOHUKOM,



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

paboTa ¢ Hay4YHO-TIOMYJISIPHOM
JTUTEepaTypoit, 0TOOp U CpaBHEHUE
MaTepuaia 1o HeCKOJIbKUM HCTOUYHUKAM,
BBIBOJIbI U TOKA3aTENbCTBO (hOPMYIL,
aHanu3 Gpopmyi, peleHne TeKCTOBBIX
KOJIMYECTBEHHBIX M KAYECTBEHHBIX 33]1a4,
BBITIOJIHEHUE 33/IaHUI 11O
pa3rpaHUYECHUIO IOHATUI
3.MHuImupoBath U MO ICP)KUBATH
HCCIIEI0BATENIbCKYIO ICSITEIHLHOCTD
o0y4aroluxcs B paMKax pean3aiuu
MU UHAUBHUIYAbHBIX U TPYIIIOBBIX
UCCIIEIOBATENLCKUX IPOEKTOB

Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJICHUSA
Hcnyckanue u @opMHpPOBAaHNE COBPEMEHHBIX HAYYHBIX
5.1 MOTJIOUIEHHUE CBETa 4 bubmmorexa [OK B3TJISI0B HA KOJIOTHUYECKUE MPOOIEMBI
' https://m.edsoo.ru/7f41a4a6 P ’
aTOMOM MOHMMAaHHE UX 3HAYMMOCTHU B YCIOBUSX
5.2 CtpoeHune aTOMHOTO 6 Bubmmoreka LIOK CTPEMMTENBHO Pa3BUBAIOIIETOCS B MUpPE
' anpa https://m.edsoo.ru/7f41a4a6 Hay4IHO-TCXHHYCCKOT'0 IIporpecca,
Hay4YHO 0OOCHOBaHHbBIE CIIOCOOBI
Bu6mmoreka [IOK YMEHBIICHHUSI BPETHOTO BO3ACHCTBUS
5.3 SnepHble peakuun 7 . o
https://m.edso00.ru/7f41a4a6 XO35IIICTBEHHOM /1€ATEIbHOCTH Y€JI0BEKa
Ha TIPUPOLLY.
Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1

IToBTOpeHue n
000611eHne

9

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Peann3oBBIBaTh BOCIIMTATEIbLHBIC
BO3MOXHOCTH B PAa3JIMYHBIX BUAAX



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

coJiepKaHus Kypca
busuku 3a 7-9 kace

JESITeTLHOCTH 00YUYaIOMIUXCsI CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA:
crcTeMaTHh3anus yaeOHOro MaTepuaa

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

23







HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Hara JJIeKTPOHHBbIE LM (PPOBBIE
KoanyectBo yacos U3y4YeHUS o0pa3oBaTe/bHbIE
pecypcsbl
Ne
pax
n/ Tema ypoka P
u Kontpo  THUec
Bcero  abHbIe KHe
padorbl  padoT
bl
1 ®du3uka — Hayka o npupoe. SABineHus Ipupoasl 1 o4 09
.ceH-09.ceH

2 Ou3nyecKue sIBICHUS 1

3 ®dusnuecKkue BeINYUHBI U UX U3MEPEHUE 1

4 JlabopatopHast pabota "OnpezencHue 1CHbI 1 1 11.cen-16.cen
JIEJICHUs [IKAIbl H3MEPHUTETHLHOTO pubdopa.

5 Meroasl HaydHOrO 1o3HaHUs. OnucaHue 1 bubnnorexa [JOK
(GU3HYECKUX SIBJICHUH C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
Vpok-uccnenosanue "[Iposepka runoressr: 18.ceH-23.ceH

6 JATBHOCTH MOJETA IIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIILHO, TeM O0JIbIIIe, YeM OO0JIbIlIe BHICOTA
nmycka"

v Crpoenue BernecTBa. ONBITHI, JOKA3bIBAIOIINE 1 bubmuoreka [IOK
JHUCKPETHOE CTPOECHHUE BELECTBA 25 cen-30.cen https://m.edsoo.ru/ff09fe0a

3 JlaGopatopHas pabota "OrneHka quaMeTpa aToma 1 1
METOJIOM PSIOB (C UCIIOTB30BaHMEM (oTorpaduii)".

bubnmnoreka [JOK

9 JIBUKEHYE YaCTHI] BEIECTBA 1 »

02.0KT-07.0KT https://m.edsoo.ru/ff0a013e

10 ATperaTHble COCTOSIHUS BEIIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

11 0606 0 bubnuorexa [JOK
ODIICHHE 1O pasieiy «1ICPBOHAYAILHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY 09.0KT-14.0KT
12 Mexaunuueckoe nBrwxeHue. PaBHoMepHOe 1 bubmmoreka [IOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
13 C E bubnunoreka LIOK
KOPOCTD. EAHHIIET CKOPOCTH https://m.edsoo.ru/ff0a079c
16.0KT-21.0KT
14 P bub6nmoreka [IOK
ACHCET TLYTH H BPEMCHH JIBHACHI https://m.edsoo.ru/ff0a0ae4
15 " M bubnuoreka [{OK
Heptint. Vlacea == Mepa HHEPTHOCTH Te/ https://m.edsoo.ru/ff0a0c10
23.0KT-27.0KT
16 [TnoTHOCTH BenecTBa. Pacyer macchl 1 00beMa Tea bubnunorexa [IOK
IO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabota «OnpeneneHue mI0THOCTH
TBEPOTO TEIIa 06.11.11.11
18 p - . ' ' Bubnuorexa LIOK
emenne 3aaa4 mo Teme "Il1oTHOCTH BemecTBa https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKa B3aUMOICUCTBUS Tel.
Cwita ynpyroctu. 3akoH ['yka
JTaGoparopHas pabora «M3yuyeHne 3aBUCUMOCTH 13.11-18.11
20 pacTsbkeHus (nedopMaln) Npy>KUHbI OT
IIPUJIOKEHHOMN CHIIBI»
21 SBnenue tarorenus. Cuna TsSHKeCTH
op  CBA3b MEXIY CHIION TsDKECTH M Maccoii Tena. Bec 20.11-25.11 Bubmuorexa [IOK
tena. Pemenue 3amad mo reme "Cuma TsbxectH" https://m.edsoo.ru/ff0al1778
23 Cuna TsKeCTH Ha IpYyTruX miaHeTax. @u3ndeckue bubnunorexa LIOK
XapaKTEePUCTUKU IIJIaHET https://m.edsoo.ru/ff0a1502
27.11-02.12 Bu6 OK
nOIMOTEKA
24 WUsmepenue cun. Jlunamomerp 1

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

bubnunorexa LIOK

25
Bec ena. Hesecomocrs 04.12-09.12 https://m.edsoo.ru/ff0al1778
26 CrnoxeHue AByX CHJI, HAIIPaBJIEHHBIX 110 OJHON . ' bubnmnoreka HOK
npsiMoid. PaBHoIeliCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70
27  Pemenue 3ama4 110 Teme "PaBHozeiicTByromas cui"
og  Cunapenns u e€ Buapl. Tpenne B IpHpoLe K 11.12-16.12 Bubnmoreka [TOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydeHue 3aBUCUMOCTH Bu6uorexa IJOK
29 CHUJIbI TPEHUS CKOJILKEHUS OT CUJIBI JIaBJICHUS U https://m.edsoo.ru/ff0alccs
XapakTepa COMPUKACAIOUINXCS ITOBEPXHOCTEMN» 18.12-23.12 T '
30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemrenne 3agau mo remaM: «Bec Tenay, Bu6morexa [OK
31
<<Fpa(bnqef:Koe n300paxkeHue i, «CHiby, https://m.edsoo.ru/ff0alde
«PaBHOJIEHCTBYIOIIAS CUIT» 25 19.30.12
KoHTposbHas pabota mo Temam: «MexaHu4ecKoe
32 IBUXKEHHE, «Macca, IIIOTHOCTEY, «Bec Temay,
«['padpuueckoe nzobpaxxkenue cum», «CUbh»
33 Hapnenue. CiocoObl YMEHBUIEHUS U YBEJINYEHHUS bubmmorexa LIOK
JaBJIEHUS 09.01.13.01 https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTh JTaBJIEHHS Tra3a OT ' ' bubnuoreka [{OK
00BbEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 Iepenaua naBieHus TBEPIABIMHU TEITAMH, bubmmoteka IIOK
JKHIKOCTSIMHU M TazaMM. 3akoH Ilackams 15.01.20.01 https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHne B )KMAKOCTH U ra3e, BBI3BAHHOE . ' but6mmoreka [IOK
JEUCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau 1o teme «JlaBieHre B )KHUJIKOCTH U bubnunorexa LIOK
raze. 3akoH Ilackamsay» 52.01.27.01 https://m.edsoo.ru/ff0a2826
' ' bubnunorexa LIOK
38 Coo0maromuecs cocy/Ipl

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a2970

bubnunorexa LIOK

39 r i
HAPABJITHECCKII Hpece 29.01-03.02 https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBo )KUAKOCTHBINA HAcOC
41 A depa 3 . bubmmoreka [JOK
T™Oc(epa 3eMiu U IPUUYHUHBI €€ CYIIeCTBOBAHUS https://m.edsoo.ru/ff0azbsa
05.02-10.02
42 Be A o bubnunoreka LIOK
¢ BO3AYXa. ATMOCHEPHOE IaBICHIC https://m.edsoo.ru/ff0a2b5a

43 Vsmepenue atmocdeproro nanenns. Ompir bu6moreka LIOK
Toppuuenau https://m.edsoo.ru/ff0a2da8

12.02-17.02

44 3aBUCUMOCTH aTMOC(EPHOTO IaBJICHUS OT BBICOTHI bubnuoreka [IOK
HaJl ypOBHEM MOPs https://m.edsoo.ru/ff0a2fc4

45  bapomerp-anepoun. ATmocdepHoe 1aBieHue Ha bu6mmorexa [IOK
Pa3JINYHBIX BBICOTAX 19.02-24.02 https://m.edsoo.ru/ff0a2fc4

46 | Pemenue 3aga4 o teme " AtmocepHoe napieHue”

47 JlecTBHE KUAKOCTH U T'a3a HAa NOTPY)KCHHOE B HUX bubmmnorexa LIOK
TENn0. ApXuMea0Ba cuiia https://m.edsoo.ru/ff0a3276

26.02-02.03

48 JlaboparopHas pva60Ta «OnPez(eJIeHHeu BuGnuorexa [IOK
BBITAIIKMBAIOIICH CHIIBI, IEUCTBYIOINIEH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)

49 JlaGopaTopHas paboTa 1o Teme «HCgJ'I?I[OBaHI/Ie Bu6mmorexa [OK
3aBUCHMOCTH Beca Tella B BOJIE OT 06bEMa httos://m.edso.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh YaCTH TeJla» 04.03-09.03

50 0 bubmmoteka IIOK

flaparme et https://m.edsoo.ru/ff0a3a96

51 Pemenue 3agau no teme "JlaBiaeHue TBEPABIX TEN,

JKUJKOCTEN U ra3oB"
11.03-16.03

52 Pemenue 3agau no remam: «ApxumMe0Ba CHIIA. bubmmorexa [IOK
IInaBanue cynoB. Bo3gyxomnnaBanue. https://m.edsoo.ru/ff0a3654

53 KonTtponbnast pabota o teme «JlaBnenne TBepabIx 18.03-23.03

TCII, JKUJIKOCTEH U Ta30B)



https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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bubnunorexa LIOK

54
Mexanuseckas padora https://m.edsoo.ru/ff0a3f82
55 M B bu6nmoreka [IOK
OLHOCTb. EAMHHUIIBI MOIITHOCTH
https://m.edsoo.ru/ff0a3f82
01.04-06.04 D
56 VYpoxk-uccinenoanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMoi IpH MoaAbEME 10 JecTHULE"
57 [Ipoctsie Mexanu3mel. Peryar. PaBHoBecue cuil Ha
pblyare
08.04-13.04
. JI;LIgarH B TeXHI/IKe6, 651T)I//I U TIpUpoJIE. } 05 Bu6uorexa 1JOK
aboparopHast pabota «VccnenoBanue ycnoBui . https://m.edsoo.ru/ff0ad78e
paBHOBECHS pblYyara
59 Pewenue 3anau o reme «Yca0BuUs paBHOBECUS bubnuoreka [IOK
pbr4ara» https://m.edsoo.ru/ff0a48a6
Koadduunent noneznoro aAelcTBUS MEXaHU3MA. 15.04-20.04
60  JlaGoparopuas pa6ora «H3mepenne KITJ] 0.5
HAKJIOHHOH MJIOCKOCTH»
bubnmorexa LIOK
61 " "
Pemenue 3agau mo teme "Pabora, momuocTh, KIT/] https://m.edso0.ru/ff0adc4s
22.04-27.04
62 Mexannueckas sHeprus. Kunernueckas u bubmuorexa [IOK
MOTEHIINATbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3 . bubmmoteka IIOK
AKOH COXPaHEHUS MEXaHUYECKOU SHEPTUU 99.04.04.05 httos://m.eds00.ru/f0a4360
64 Pemenue 3anau no teme "Mexannueckas s3HEprus’"
65 KonrtponsHas padora no reme «Pabota u
MOITHOCTb. DHEPTHS»
5 06.05-11.05
66 PesepBHEIi ypok. Pabora ¢ TekcTamu 1o Teme bubnanoreka IIOK
"MexaHn4yecKkoe aBHKeHue" https://m.edsoo.ru/ff0adee6
67  Pesepsublii ypok. PaGora ¢ TekcTamu 1o Teme bubmorexa LIOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" 13.05-18.05 https://m.edsoo.ru/ffOa4ffe
68  PesepBHblii ypok. PaGoTa ¢ TEKCTaMM 110 TEME



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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"Pabora. MomHoCTh. DHeprus"
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8 KVIACC

DJIeKTPOHHBbIE
Jara P
uudgpoBbie
KoandecTBO 4acoB U3YYEeHUs
Ne oOpa3oBaTe/ibHbIE
Tema ypoka
n/n pecypchl
Kontpo IIpakTn
Bcero P P
JbHBIE YyecKHe
padoThI padoThI
. OcHOBHBIE novnomeﬂm MOJIEKYJISIPHO- BuGnuorexa LIOK
KHHETUYECKOI TEOPHHU U UX OIIBITHBIE
P 04.ceH-09.ceH https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT
3 Mogenu TBEPIOTO, )KHJIKOTO M ra3000pa3HOro bu6mmoreka [IOK
COCTOSIHHM BENIEeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, KUJIKOTO H 11.cen-16.ceH
4 ra3z000pa3HOr0 COCTOSTHUMN BEIIECTBA HA OCHOBE
MIOJI0KEHUH MOJIEKYJIIPHO-KUHETUYECKON
TEOpUH
5 K bu6mmoreka [IOK
UCTAJNINYECKUE U aM HEIE Tella
puc cekue opirIe Te https://m.edsoo.ru/ff0a5800
18.ceH-23.ceH
6 CmaurBaHKe M KanmmUIIpHOCTH. [loBepxXHOCTHOE bubmoreka [IOK
HaTsDKEHUE https://m.edsoo.ru/ff0a5530
7 - bubmuorexa [JOK
CILIOBOC PACIIMPCHHIE 1 CHATHE https://m.edsoo.ru/ff0a5a26
25.ceH-30.ceH
3 Temnepatypa. CBsi3b TeMIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO IBUKEHUS YaCTHI]
9 Buytpennss sueprus. CnocoObl U3BMEHEHUs bubnuotexa [JOK
BHYTPEHHEHN YHEPTUH 02.0KT-07.0KT https://m.edsoo.ru/ff0a5c60
10 Bunae! renionepenaun bu6mmorexa [IOK



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

https://m.edsoo.ru/ff0a6412

11 K v bubmuoreka [JOK
OJIMYECTBO TEIUIOTHI. Y IebHasl TEIJI0EMKOCTb. https://m.edsoo.ru/ff0a65¢0
09.0KT-14.0KT
12 P g " bubmuorexa [JOK
enieHue 3aaa4 1no teme "KoimnuecTBo TerioThl https://m.edsoo.ru/ff0a6976
13 YpaBHenue TeroBoro 6ananca. TemmooOMeH u bu6mmoreka [IOK
TEIIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
" 16.0KT-21.0KT
y .Ha6opa6TopHa;1 pabora "HccnenoBanue ABJICHH BuGmuorexa LJOK
Tennoobmena alpn CMEIIMBAHUM XOJIOTHOU U https://m.edsoo.ru/ff0a6ags
ropstueii BOJIbI
Pacuer konm4ecTBa TEIIIOTHI, HEOOXOIUMOTO
15 s marpeBanms Tena U BHLAEISIEMOTO UM IIPH
OXJIAXKICHUN 23.0KT-27.0KT
16 JlaboparopHnas pabota "Onpenenenue yneabHOU bubnnoreka [JOK
TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 5 v bubmuorexa [JOK
HEpTHsl TOITUBA. Y JieNIbHAs TEIIOTa CrOpaHus https://m.edsoo.ru/ff0a7bsa
06.11-11.11
1g  [lnaBIeHHe i OTBEPAEBAHHE KPHCTATHYECKUX bu6moreka LIOK
TeJ. Y enabHas TEIIoTa IIABJIEHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezaeneHue yaeabHON bubnnoreka [JOK
TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooOpazoBanue u konnencanus. Mcmapenue. 13.11-18.11 Bu6 OK
20 Kunenue. Y nenpHas Teriora napooOpa3oBaHUs nomoTeka I
: https://m.edsoo.ru/ff0a740c
Y KOHJICHCAITUH.
21 Pemrenne 3amau mo reme "U3menenue bubnnoreka [JOK
arperaTHOro COCTOsIHUS BellecTa' https://m.edsoo.ru/ff0a786¢
20.11-25.11
- Pga)KHOCTB BO3/IyXa. Ha60paT5)pHa${ paboTta Bu6mmorexa IJOK
HpCI[e"J'IeHI/Ie OTHOCUTEIBHOMN BIAXKHOCTHU https:/m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3agau Ha onpeneneHue BIaXXHOCTH 27.11-02.12



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3YyXa

[TpuHIMIBEI paOOTHI TETJIOBBIX IBUTATEICH.

24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
cropanus. KIIJ] TenoBoro aBurarens.
o5 3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUHU B
TEIUIOBBIX Ipolieccax
04.12-09.12
26 Pemenue 3aiay no teme "3aKkoH COXpaHEHUs U bubnnoreka [HOK
MpEeBpaIllCHHs PHEPTUHU B TEIIOBBIX Mpoleccax” https://m.edsoo.ru/ff0a7c7c
27 “Tensomme msenin, Howersons arperam Bubworexa LIOK
COCTOSHLL BemeCTBé;." https://m.edsoo.ru/ff0a83f2
KoHnTtpoinbhas padora mo teme "TermoBbie t112-16.42
28  gBienus. VI3MeHEHUE arperaTHbIX COCTOSHUMA Bubmiorexa LIOK
T https://m.edsoo.ru/ff0a86ae
BEIIleCTBa
29 OnekTpu3anus Tei. J[Ba poja 3JIeKTPHUUECKUX
S4pAaos 18.12-23.12
30 VYpok-uccienoBanue "DiaeKTpusaius Tei
MHAYKIMEW U IPU CONPUKOCHOBEHUU"
31  BsammojeiicTBHE 3apsOKEHHBIX Teil. 3aKOH bubnnorexa [IOK
Kynona. Pemenue 3anau https://m.edsoo.ru/ff0a87e4
R T — T Bumorsa ok
) https://m.edsoo.ru/ff0a8a0a
IIEKTPUUYECKUX MOJIEH
33 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsag. CTpoeHue aToma 09.01.13.01
34 IIpoBOIHUKY ¥ JUDIEKTPUKU. 3aKOH COXPAHEHMS ' ' bubmmorexa LIOK
3IIEKTPAYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
AIEKTPUYECKHUX 3apsSI0B https://m.edsoo.ru/ff0a90cc
15.01-20.01
36 DIIeKTPUUECKHI TOK, YCIOBHS €T0 bubnuotexa [JOK

CYHICCTBOBAHHA. Hcrounuku QJICKTPHUYICECKOTO

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a95a4

TOKa

JlelcTBUA 3JIEKTPUYECKOTO TOKA. YPOK -

bubmuorexa [JOK

37 | uccnenopanue "JlefcTBHE DIIEKTPUYE
I‘ A PHHCCROTO HOTA https://m.eds00.ru/ff0a96b2
Ha MPOBOJHUKH M JTUDJICKTPUKHU 22.01-27.01
38 DIIEKTPUUYECKHUI TOK B METAILIAX, )KUJKOCTAX U bubmuoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
39 DneKTpuyecKas Lemb U €€ COCTaBHbIE YaCcTH
40  Cunatoxa. JlaGoparopuas paGota "Hsmepennue u 05 29.01-03.02 Bu6nmoreka LIOK
peryIupoBaHKe CUITBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
i iﬂgmpnqecxoe Hgnpm'f'cslﬁne. BonbsT™merp. 05 Bu6muorexa LIOK
aboparopnas pabota "U3mepenue u .
paToptas p ,P https://m.edsoo.ru/ff0a9e14
peryinpoBaHue HAIIPSDKCHUS 05.02-10.02
42 ConpoTuBjieHUE MTPOBOJHUKA. Y ACITBHOE bubmuorexa [JOK
COINIPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
43 Pemenue 3amgau o reme "ConpoTuieHue
MpOBOJHUKA"
JlaGopatopHas paboTa "3aBUCUMOCTb 12.02-17.02
44 ~ OVEKTPHYECKOrO CONPOTHBIICHHS IIPOBOHAKA OT 1 bubanoreka [IOK
€ro JUIMHBI, IIJIOLIAIH IONIEPEYHOr0 CEUECHHUS U https://m.edsoo.ru/ff0aa738
Martepuana"
45 3aBHCHUMOCTB CHJIBI TOKA OT HallPsDKEHUS. 3aKOH bubnuoreka [IOK
OmMa jy1st yyacTka 1ernu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHast pabora "HccnenoBanue 19.02-24.02
46  33BMCHMOCTH CHUIBI TOKa, HIYIIEro Hepes 1 bu6moreka LIOK
€3UCTOP, OT COIPOTHUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
p P p p P
HanpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS
IIPOBOJTHUKOB
" 26.02-02.03
JlaGopatopHas pa60Tav [TpoBepka mpaBuia Bu6muorexa LIOK
48 CJIOKEHMSI HAIIPSHKEHUH ITPU MOCIIeJ0BATEIbHOM 1

COCAMHCHUH JABYX PC3UCTOPOB U IIpaBUJIa IJIsd

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

CHUJIBI TOKA IIPU NapaJyIeIbHOM COeAMHEHUN"

49 Pernienue 3a1a4 Ha HAXOXKICHUE TAPAMETPOB bubmuoreka [JOK
AJIEKTPUYECKUX LIeTIeH https://m.edsoo.ru/ff0aadle
04.03-09.03
50 Pemenue 3anay Ha npumMeHeHue 3akoHa OMa s bubmumoreka [IOK
Pa3JIMYHOTO COEAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOILITHOCTD AEKTPUYECKOTO TOKA. bubnnoreka [HOK
3akoH [[>xoyns-Jlenma https://m.edsoo.ru/ff0ab124
11.03-16.03
52 JlaboparopHnas pabota "Onpenenenue padboOTs U bubmuorexa [JOK
MOIIIHOCTHU 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
3 aaﬂeeKTpI/IqeeCCK;/IUe 3].[6:1/1 u HO”gpe6I/ITIiJII/I Bumorexa LIOK
KTPUYIECCKOM YHEPTUH B OBITY.
JICKTD p 1y. Ropotroe https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToAroToBKa K KOHTPOJILHOM paboTe 1o TeMe 18.03-23.03
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela U bubnnorexa [HOK
ux B3aumMoaercTus. I10CTOSHHBIH https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUHN TOK"
KontponbHas padoTa mo Teme "DIeKTpUIecKre
55 3apsapl. 3apsOHKEHHBIE TeJla U UX bubnuorexa [IOK
B3auMOJIeUCTBUS. [IOCTOSIHHBIN ANEKTPUUECKUI 01.04-06.04 https://m.edsoo.ru/ff0abea8
TOK"
56 [TocTosTHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei bubnnorexka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
08.04-13.04
58 MarnauTtHoe nosne. MarHuTHOE 110J1€ 3EMIIU U €T0 bubnnoreka [JOK
3HAUYECHHE JIJIs1 ’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
o | Qmmropersm Mmoo Bumorera 110K
TOKa MarHuTHOE MoJie KaTyIIKH
p 0¢ ToJe katy https://m.edsoo.ru/ff0ac1d2
C TOKOM
0 15.04-20.04
pPUMCHCHHE 3J'IeKTpONf'aFHI/ITOB B TEXHHUKE. Bu6muorexa LIOK
60 JlaboparopHas pabota "M3ydeHue aericTBus

MarHUTHOTO TIOJIS Ha TTPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0aad1e
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3JIEKTpOABUTATEIEH B

bu6mmoreka [IOK

61 i . 1
TEXHUYECKUX yCTpOI/ICT']'BaX U Ha TPaHCIOPTE https://m.edsoo.ru/ff0ac8ae
JlaGopaTtopHas paborta "KoHcTpynpoBanue u 22.04-27.04
u3ydeHre padoThl ANEKTpoABUraTess"
62 Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM 1
naaykiuu. [Ipasuno Jlenna
OnektporeHeparop. CrocoObl MOTydeHUs
63  anexTpuuecKoif sHEpPruK. DIEKTPOCTAHIIMH Ha 1
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUU 29.04-04.05
64 [TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe 1
"DJIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"
KontpomnbHas pabora no reme "DIeKTpuiecKue bubmnoreka LIOK
65 " 1
Y MAarHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
06.05-11.05
66 PesepBHblii ypok. PaboTta ¢ TekcTamu 1Mo Teme 1 bubmnoreka LIOK
"TenoBble ABICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. PaboTta ¢ TekcTamu 1Mo Teme 1 bubanoreka LIOK
" i 5 " https://m. Tu/ff
IToCTOSIHHBIN DIIEKTPUYECKUN TOK 13.05-18.05 ttps://m.edsoo.ru/ff0acdc6
68 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 13

I[TPOTPAMME
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9 KJIACC

Jara JIeKTPOHHBbIE HU(POBHIE
N KonuyecTBo yacos u3ydeHusi 0o0pa3oBaTe/IbHbIE
°
/ Tema ypoka pecypcbl
n/n
Kontpoas  IIpakruue
Bcero P P
HbIE CKHe
padoThI padoThI
1 Mexanunyeckoe nBrxeHrne. MarepuaibHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [IOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 p . 1 bubmuoreka [IOK
ABHOMEPHOE MPSIMOJIMHEITHOE ABUKEHUE https://m.edsoo.ru/ffoad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssmMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1 Bbu6mmoteka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CxopocThb MPSMOJIMHENHOIO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
; JlaGopatopHas pabota "OnpezneneHue . . Bu6uorexa IJOK
YCKOPCHIA TCi1a HpH paBF OYCKOpeHH?M https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIIOHHOM IJIOCKOCTHU
8 Csoboxnoe najgenve teir. OnwiTel [anunes 1
. 1lf[aBHOMepHoe )1BI/I)K€6HI/IG 1o OKpJ};mHOSTI/I. . Bu6mmorexa [OK
epuoJ 1 yactora obpauieHus. Jluneitnas u https://m.edso0.ru/ff0ae176
yTJI0Basi CKOPOCTHU
10 IlentpocTpeMuTENBEHOE YCKOPEHUE 1
bubnunorexa LIOK
11 i 1
IIepssriit 3akoH HbroToHa. Bextop critb https://m.edsoo.ru/ff0ae612
12 Bropoii 3axon Herotona. PasHoaeicTByromas 1 bubnmorexa LIOK
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https://m.edsoo.ru/ff0ae72a

cuia
13 T . 0 C bubnunoreka LIOK
PETHI 3aKOH HIRIOTOHA. L YIICPHOSHIHA CHIT https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubnmoreka [IOK
1A YIPYTOCTH. JaROM & yka https://m.edsoo.ru/ff0aeca2
16 Pemwenue 3amau no teme «Cuia ynpyroctu»
17 JlaboparopHas padota «Onpenenenue Bbu6mmoteka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 C bubmuoreka [IOK
1A TperuA https://m.edsoo.ru/ff0af738
19 P C bubmuoreka [IOK
emeHue 3a1a4 no teme «Cuiia TpeHHs» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
20
Kod(puimeHTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3agau mo teme "3akonsl HeroToHa. bubmmnoreka HOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
) Cuita TSHKECTH U 3aKOH BCEMHPHOTO TATOTCHUSL. bu6moreka [JOK
YckopeHnne cBOOOIHOTO MaeHHS https://m.edsoo.ru/ff0af044
23 Pemrenue 3anau o teme "Cuma TSHKECTH M 3aKOH bubmmoteka IIOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o4  Ilepsas kocmudeckas ckopocts. Hesecomocts bubnmorexa [IOK
eperpy3Ku https://m.edsoo.ru/ff0af33c
Ypok-koHpepentus "JIBukeHne Te1 BOKPYT
25  rpaBuTanmonHoro nentpa (ConHeuHas cucrema).
lanaktuku"
og  PaBHOBECHE MATEPHAILHOM TOUKH. AGCOITIOTHO bubmoreka LIOK

TBEpHOE Teo. PaBHOBEcHE TBEPAOrO TENA C

https://m.edsoo.ru/ff0afe36
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3aKpEIUIEHHOW OCBIO BPAILLICHUS

27 MowmeHnT cunbl. LleHTp TsxecTn

28 Pewenue 3anay no reme "MomeHT cuiibl. LleHTp bubnmnoreka HOK
TsKeCcTH" https://m.edsoo.ru/ff0b02b4

2 {[h(/}uerommcea K I;OHTpOJ;BHOI/I 113)2160Te 1o Teme Bu6mnorexa LIOK
TennxaHHq cKoe JBIKeHue. Bzaumoneiicteue https://m.edso0.ru/ffOb0408

30 KoHnTtpoibHas pabota mo teme "MexaHuueckoe bubmuorexa [JOK
nBmkenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ffOb06ec

a1 Nmnynbe Tena. I/IMHYJIB; CWJIBL. 3aKOH Bu6morexa [OK
COXPAHCHE HMITYIIBEA. HPYTOe H HEYHpyTOe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBHE

32 Pemenue 3anay no teme "3aKOH COXpaHEHHUs bubnuoreka [IOK
umnyisca' https://m.edsoo.ru/ff0b096c
JlaboparopHuas padota "Onpenencaue padboOThI

33 CHJIBI YIIPYTOCTH NIPH NMOABEME Ipy3a ¢
UCTIOJIF30BaHUEM HETIOBIKHOTO U TIOABIKHOTO
6J10KOB".

34 M 5 bubmuoreka [IOK

CXAHHHCCKad pabota i MOIIHOCTD https://m.edsoo.ru/ff0b0a84

g5 PaboTa CHTbl TSKECTH, CHITBI YIPYTOCTH U CHITBI bu6mmorexa [IOK
TpeHUs https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboThI

36 cuuIbl TPEHUS IPU PABHOMEPHOM JBHKEHHUH TeJa
110 TOPU30HTAILHON TTOBEPXHOCTH

37 Cas13b sHepruu u paboTsl. [loTeHnnanpHas
SHEPTHsI

38 Kunernueckas sueprus. Teopema o bu6muorexa [IOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUs1 PHEPTUU B MEXAHUKE
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Pemenue 3anay no teme "3aKoH COXpaHEHUsI

bubnunoreka LIOK

40
SHEpPruu B MexaHuke" https://m.edsoo.ru/ffOb12fe

41 KonebarenbHoe IBUKEHHUE U €TO bu6nmoreka [IOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858

42 3aryxaromue Konebanus. BelHyx1eHHbIE bubnmnoreka HOK
koneOanus. Pesonanc https://m.edsoo.ru/ffob20f0
MaremaTuyecKuii ¥ NPy KUHHBIA MAsITHUKHU.

43 [IpeBpaienue 3Hepruy Npu MEXaHUUECKUX
KOJIeOaHUSIX.

" YpOI%-I/ICCJEe,HOBaHI/Ie «3aBUCUMOCTD MEpHOa Bu6mnorexa [OK
KoJ1e0aHUM OT )KECTKOCTHU IPY>KUHBI U MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»

45 JlaGopaTtopHnas pabota «HpOBeé)Ka } Bu6morexa [OK
HE3aBUCHMOCTH I1epHoJia KojiebaHuil rpysa, https://m.edsoo.ru/ff0b197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»

46 Pemenue 3anau no teme "MexaHudyeckue
KosneOaHus"

47 JlaGopatopHas pabota «OnpeaeneHne 4acToThl U bubmuoreka [IOK
nepuo/ia KojJeOaHui MPYKUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec

48 Mexannueckre BosIHbL. CBOWCTBa MEXAHUUYECKUX bubnmorexa [IOK
BOJIH. [IpoA0JIbHBIE M MOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe

49 VYpoxk-koHpepeHus "MexaHU4YeCKre BOITHBI B
TBEpAOM Tene. CelicMuuecKkre BOIHBI"

50 3Byk. PacripocTpanenue n oTpakeHHe 3ByKa

51 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHN
pE30HaHC

57 Ypok-koHpepeHuus "YapTpasByk U HHPPa3ByK bubmmorexa LIOK
B IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca

53 Pemenue 3anau no teme "Mexannueckue

KoJicOaHUA ¥ BOJTHBI"
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[MonroroBka K KOHTPOJIBHON pabOTeE MO TeMe

bubnunorexa LIOK

o4 "3aKOHBI COXpAHEHUs. MeXaHnYeCKHe
P ; https://m.eds00.ru/ffob25f0
KoJ1Ie0aHUsl U BOJIHBI
KonTpomnpHas padora o Teme "3aKoHbI

55  coxpanenus. Mexanuueckue KoaeOaHus u
BOJIHBI"

56 DNEKTPOMarHUTHOE MoJj€e. DIEKTPOMAarHUTHbIE Bbu6muoteka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

R "

58 Ypok-koHpepeHIus LHKaJ;Ia Bu6miorexa I[OK
SMEKTPOMArHATHEIX BOJIH. Mcnonb3osanne ) https://m.edsoo.ru/ffob2fe6
3JIEKTPOMArHUTHBIX BOJIH AJII COTOBOM CBSI3U

59 Pemenue 3a1au Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI

_ " 3

50 Ypok-uccnenoBanue "M3ydyeHue CBOMCTB Bu6miorexa LIOK

3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
p " B https://m.edsoo.ru/ff0b2c6¢
MOOMITBHOTO TenedoHa

61 DneKkTpoMarHuTHas npupoaa csera. CKopocTb bubmmnoreka HOK
cBera. BonHOBEIE CBOMCTBaA CBETA https://m.edsoo.ru/ff0b31d0

6 Hcrounuku ceera. pr[MOgHI/IHeI/IHOCC Bu6morexa [IOK

acnpocTpaHeHue csera. 3armenus CoiHIa U
PaCIIPOCTPAHCHIE CBE © O/THI https://m.edsoo.ru/ff0b3658
Jlynsl

63 3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenune bubmmnoreka HOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKCHUs CBETa https://m.edsoo.ru/ff0b38c4

64 H 3 bubmmoreka IIOK

JIOMJIEHUE CBEeTa. 3aKOH MPEIOMIICHHUS CBETa
PEIIOMJICHHE CBE OH TIpEITOMIe Be https://m.edsoo.ru/ffOb3aea
5 gonHoe BHYTpPEHHEE OTpaKEHUE CBETA. Bu6motexa IJOK
MOJIb30BaHKE TTOJTHOTO BH HHET
CTOTL30 © MOTHOTO BHYTPEHICTO https://m.edsoo.ru/ffOb3c5c
OTpaXeHUsI B ONTHYECKHUX CBETOBOAAX
66 JlaGopaTtopnast pabora "HccnenoBanue

3aBUCHMOCTH yTIJia NPCIIOMIICHHUS CBECTOBOI'O
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Jqy4a OT yIJla aJeHHs Ha TpaHule "BO3ayX-
cTekno""

Pentenue 3amad mo teeM "3aKOHBI

67
r€OMETPUYECKON ONTUKH"
68 b 0 bubnunoreka LIOK
HHEBL IITTIHECKAZ CHIIA JTHH3HL https://m.edsoo.ru/ff0b3f2c
69 I 5 . bubnunorexa LIOK
OCTPOCITHE HIOOPMICITHH B AMH3AX https://m.edso0.ru/ffob444a
70 p "1 " bubnuoreka [{OK
CHICHIE 3a/a TI0 TEME "/ HH3bT https://m.edsoo.ru/ff0cOa7e
o JlaboparopHas paboTa OnpeﬂeneHHev Bu6mnorexa [OK
¢dokycHOTO IzaCCTOSIH"I/ISI Y ONTHYECKOW CHIIBI https://m.edsoo.ru/ff0b4206
coOuparoIie JUH3bI
7 r 3 bubmuoreka [IOK
Ja3 KaK ONTHYECKasi CUCTeMa. 3peHHe https://m.edsoo.ru/ff0bA684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHMTH 3peHue"
- EasnomeHHCe 6enoro cera B crieKTp. ONbITHI Bu6morexa LIOK
pl0TOHA. ClI0)KEHHE CIIEKTPANBbHBIX I[BETOB. https://m.edsoo.ru/ff0cOfAc
Hucnepcus ceera
75 Ypoxk-nipaktukyM "BoHOBBIE CBOMCTBA CBETA!
mucnepcus, uHTepdepeHnus u gudpaxius"
JlabopaTtopHnast pabota "OMBITHI 110 PA3T0KEHUIO
76 0eJoro cBeTa B CIEKTP M BOCIPUSATHIO 1IBETA bu6mmoteka [IOK
MIPEAMETOB MPU WX HAOIOICHUH Yepe3 https://m.edsoo.ru/ff0c0e2a
I[BETOBbIE (PUIBLTPHI"
77 OmnsiThl Pesepdopaa u muianerapHas MoJienb bubmuoreka [IOK
aroMma https://m.edsoo.ru/ff0c12a8
78 Tloctynarel Bopa. Monens aroma Bopa
79 VcryckaHue U TOTJIONICHHE CBETa aTOMOM. bubnmnorexa [JOK

KBanTsl. JInHelyaTbie crieKTpsI

https://m.edsoo.ru/ff0c144c
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Ypok-npaktukym "HalroieHne CrieKTpoB

bubnunoreka LIOK

80
HCIyCKaHus" https://m.edsoo.ru/ff0c1550

81 p B . bu6nmoreka [IOK

AUOAKTHBHOCTD 1 €€ BIIbT https://m.edsoo.ru/ff0c1672

82 C q bub6nmoreka IIOK

TpOEHUE aTOMHOTO sjipa. HykiionHas Mozenb https://m.edsoo.ru/ff0c18ac

83 p I/I bub6nmoreka IIOK

aJIM0AaKTUBHBIE TIpeBpaiieHus. M30Torbl https://m.edsoo.ru/ffoclald

84 Pemenue 3amay no teme: "PagroakTuBHbIC bu6moreka LIOK
npeBpaieHus" https://m.edsoo.ru/ff0clb4da

85 [Tepuon monypacmana

36 Ypok-koHpepenius "PaguoakTiuBHbIC bubnnorexa [JOK
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepuble peakuuu. 3aKOHbI COXPAHEHUS bubnnorexa [JOK
3apsI0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

38 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b Macchl U bu6nmorexa LIOK
SHEPruun https://m.edsoo.ru/ff0cld7a

89  Pemienue 3amau no teme "Sneprsle peakiuun"

90 Peakuuu cunrtesa u nenenus saep. Mcrounuku bubnnorexa [JOK
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHdpepeHuus "AnepHas sHepreTHKa.

91 JleficTBHSI paiOaKTUBHBIX U3Jy4EHUU HA KUBbBIC
OpraHu3msl"

- '1"[9011;“1?:0(1)31\1;;1( KOHTpOJ‘ILHOIg paboTe mo Teme Bu6uorexa IJOK

HICKTp HHTHOE ToJIe. ,,H CKTPOMATHHTHDIE https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIE SIBICHUS
KonTpomnpHas pabota mo Teme
93  "DneKkTpOMarHuTHOE MOJE. DIEKTPOMATHUTHBIE

BoJiHbl. KBauToBeIe gBieHus"
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[ToBTOpenue, o606meHue. JlabopaTtopHbie

bubnunoreka LIOK

94 1 1
paboTsl o Kypcy "B3aumoneticteue ten" https://m.edsoo.ru/ff0c245a
o5 [ToBTOpEHME, 000OIICHHE. PCHIC'I'{TI/IG pacyeTHBIX . Bu6uorexa IJOK
u Ka‘-IeCTBfHHbIX 3aga4 1o Teme "TemnoBsie https://m.eds00.ru/ff0c2572
MIPOLIECCHI
o [ToBTOpenue, o6oOIIeHNKE. Peme}'{fgl?[ pacyeTHbIX . Bu6mmorexa [IOK
u KaquTBeUH"Hbe 3a/1a4 1o Teme J1 TernnoBbIxX https://m.edsoo.ru/ff0c2a2?
JIBUTATENCH
. [ToBTOpenue, obodIeHNE. Peme}'{;(a% pacyeTHBIX . Butmorexa [IOK
11 KQHCCTBCHHbIX 3a"z[aq 1o Teme A https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
gg  lloBroperue, 0606menue. Jlaboparoprsie 1 1 bu6moreka LIOK
pabotsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o bubnnorexa [JOK
100 1
teme "Konebanus u BoiHbI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 06o6menue. Padora ¢ Tekctamu mo bubnnorexa [JOK
101 1
teme "CBeTOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Padora ¢ Tekctamu mno 1
teMe "KBaHTOBas u siaepHas ¢puzuxa"
OBUIEE KOJIMYECTBO YACOB I1O 102 23

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» Gusuka, 8 knacc/ [lepeimkua A.B., O611eCcTBO ¢ OTpaHUYECHHOU
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe o01miectTBo «M31aTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1.Kupuk JI.A. @usuka-7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE

pabotel. — M.: Mnekca, 2003, - 128 c.: mn. ISBN 5-89237-077-1

2. Kupuk JI.A. ®usuka-8. PazHoypoBHEBbIE CAMOCTOATENbHBIE U KOHTPOJIbHBIE

pabotel. — M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

3. Kupuk JI.A. ®u3zuka-9. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U KOHTPOJIbHBIC

pabotel. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-027-5



4. Kazaxona FO.B. [Toypounsie pazpabotku 7-9 xiacc, M.:IIpocsemenue, 2017 T.
5. ®unonosuy H.B. MeTtonnueckoe nocodue no ¢pusuke7-9 kmacc,

M:/lpoda,2015
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