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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUM,
M3y4yaeMbIX XUMHEHN, OUoIoTuel, acTpoHOMUEH U puznueckoil reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHble
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CI0c0o0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3nuecKkoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE M KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[enu wusyueHuss (PuU3NKK HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
ornpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbBIE  00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit deaeparuu (IpoTOKoO OT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuOOpEeTEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUN O PoJu (U3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHEeMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIIEAYIOMINX 3a4aY:

NpUOOpPETEeHUE 3HAHWMA O JWCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHE METOJIOB PEIICHHUS TPOCTEUIIUX PAcUYCTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJHATH OTBITHI,
JabopatopHble  pabOThl M HAKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C
UCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COoAepKaHus,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON IeSITEIbHOCTH, CBI3aHHBIMU
C GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 yvaca (3 yaca B Henemto).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHb JadopaTopHbIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTENb JeJIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAJIBbHBIX OCOOCHHOCTEU
oOy4Jaronmxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/laHUid, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

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

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. H3Mepenne Qu3nueckux BenuuynH. DuU3NYECKue
npubopsl. [lorpenHocts u3mMepenuit. MexxayHapoaHasi cuctemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmopaemoro siBieHus. Onucanue GU3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®duznueckue nmpuOOPHl U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpenesieHHE EHBI IeJICHUS IKaJIbl K3MEPUTEIBLHOTO mpurbdopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJlbIX TeEl.
5. M3Mepenue Ttemrieparypbl IIpM MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPABIX
(kpucTammyeckux) Tesl. B3auMoCBsA3b MEXJy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUS.
Pa3nea 3. JIBuskeHue 1 B3aUMOAECTBHE TeJl.
Mexannueckoe nBWKEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTHUKa B3auMozeicTBUs Tenl. Cuina ynpyroctd M 3aKoH
['yka. 3MepeHue CWiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Opyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHUYECKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaGmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE MaccC IO B3aUMOJECHCTBUIO TE.
6. Clio’)keHue CUJI, HAPABJICHHBIX MO OJTHOW MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUII0KEHHOM CHUITBI.

5. OnbITHl, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

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



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHOM 000s0uku 3emiu. OmnbiT Toppuuermmu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBue KUAKOCTH 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.
Coobmiaromuecs cocyabl.
['mapaBauyeckun mpecc.
[IposiBnenue necTBHsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00BEMA MOrPYKEHHOM YacTu Tema
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacCChl TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TJIOTHOCTH YKUJIKOCTH.
5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKM U
OIIpEIEIIEHUE €€ IPY30IOABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [[pumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J0Toe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanus3moB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBHXKEHUU TeEJa I10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneu 6. TeruioBbie ABJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKCHUNW MOJEKYJIIPHO-KUHETUUECKOW TEOPHUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yactull. Buyrpennss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u CopepiieHue padotsl. Bubl Teronepeaaun: TeIIONpOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnmaBnenue wu
OTBEPJICBAHUE KPUCTALIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumenue. YjaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHUKECHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBNeHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiIeHUs BO3yXa B Oa/UIOHE MINPHULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyPhI.

HaOnronenne wu3MeHEHHMs BHYTPEHHEH OJHEpPruM Tejla B Ppe3ylibTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW MU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OnpeneneHue yaelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuyeckoe mnotsie. Hanpsxk€HHOCTH siekTpudeckoro noisis. IlpuHomn
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsIa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJIHHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE MPOBOIHUKOB.

PaGota ® MOImMHOCTH dJeKTpUYeCKOro ToKa. 3akoH Jlxoyms—JIeHia.
DneKkTpudecKre Ienu U MOTPEOUTENH IIEKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaeicTBHE MOCTOSHHBIX MATHUTOB. MarHutHoe
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[€iICTBHE MAarHUTHOTO TOJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VCHoJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM uHAYKIuM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa pozia 3JIEKTPUUECKUX 3apsSI0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJIOB.
[TpoBOAHUKY U TUDJICKTPUKH.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
. Peocrtar n MarasuH COIpOTUBIICHUHN.
. B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJ0OCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiThl @apajnes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DJIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JUAJIEKTPUKHU.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHye CHIIbI TOKA.

W3mepenne U peryiampoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEYEHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJyIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH DJEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3ydyeHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarHuTa OT CUJIbI TOKA Y HANPaBJIEHUs TOKA B KaTYIIKE.
N3y4yeHue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTAaHOBKH.

21. OnBITBI 1O UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHUS W HANPABICHHUS HHAYKIHMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpPsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNRHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon u yacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHy. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon Herotona.
[IpyHIMN CyNIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS [TOKOS1, APYTUE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpayuu.

1. HaGnronenue MexaHMueCcKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUM NBUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HbBIX TEJl OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HabGnronenue nBr>xXeHus Tejia o OKpY>KHOCTH.



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

Hab6mronenne MexaHMueCcKuX SIBJICHUM, MPOUCXOASAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

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

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

W3meHeHue Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Ipy B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU A0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS IAPUKA WIIN TEJIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKECHUS
HIapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIB>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUHU TeJia 10
TOPU30HTATBLHON TOBEPXHOCTH.

Onpenenenve pabOTHl CUJIBI  YIPYTrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaenaele — konebanms.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpomosibHble U
MONEepeYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebaHUil Tea MOA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuwie pabomul u onvimol.
1. OmpenenieHWe YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoJa  KoJieOaHU
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaCHUS.

Pazgea 10. DieKTpOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr»  cBera.  HMcrounumkm — cBera.  [IpsamosmnenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBerta. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHOoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPa)XCHUSI B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyyent B muH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckasl cucremMa. bam3opyKkocTh U JaabHO30PKOCTb.

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

Jlemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon ydeit B coOuparorieit JIMH3e.

XoJ y4yelr B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rinasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJICHuUs.
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2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. Tlomyuenue 300paKeHH C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3EL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETa MPEAMETOB IPH WX HAOIIOJCHHH 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.



Pa3nen 12. KBanroBble AIBJICEHHUS.

OmnwiTel Pe3epdopna u minanerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 noroeHne cBeta aroMoM. KBaHThl. JIMHeuaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sfep. CBsA3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUH.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CHUCTEMAaTHU3aIuu
1 000011IeHUs TPEAMETHOTO COCPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBAETCS JOCTHKEHHUE MPEIMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  0o0yueHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSSI TOJy4YEHHBbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
¢uznyecKue BJICHMS B OKPY KaIOLIEH IPUPOJE U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHMs (PU3UUECKUX SBJICHUH, B TOM
YyucIie 71 IPOBEPKU TMIIOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCIOJIb30BAHUS Pa3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONUE JTUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nuecKoi HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHHME BaXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

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

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUM, BAXKHEUILIEN COCTAaBIISIOLICH
KYJBTYPBI;

— pa3BUTHUE HAY4YHOH JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYJAbTYpPbI  3A0POBbS MU  3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOTO TMOBEICHUS Ha
TPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMHUPOBAHHOCTH HaBbIKa pehJIeKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
Y TaKOro K€ IpaBa y APYyroro 4eioBeKa;

6) TPy10BOr0 BOCIMTAHUS



e — AaKTHBHOE y4yacTHE€ B PCIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allik, ToOpojia, Kpas) TEXHOJOTUYECKOW W
COIMATBHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHHM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7) 3K0JIOTHY€CKOr0 BOCIIUTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLICHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00aILHOTO XapakTepa IKOJOTHYECKUX IMpoOJieM U MyTed HuX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHUPOIHOM
cpenasbl:

e — TOTPEOHOCTh BO B3aWMMOJICCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Je(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

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

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpELNy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare 0ocBOEHUS MPOTpaMMEI 10 (pr3UKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yYHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBblie JJoruueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(sBIIEHUM);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
JAaHHBIX U HAOJIIOICHUSIX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBIICHHUI ¥ TIPOIIECCOB, JICNIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yaeOHoW pU3ndecKoil 3ajaun
(cpaBHEHHE HECKOJILKMX BapHaHTOB pELICHHs, BBHIOOp Hambolee
TIOJIXO/ISIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIM
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIeAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OIICHWBaTh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO Pe3yJibTaTaM
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JTallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nunpopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM MpE/ICTABICHMUS,

CaMOCTOATENbHO  BBIOMpaTh ONTUMANBbHYIO (OpPMY TPEACTABICHUS
uHpoOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B X0 OOCYXJEHUsI y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMON TEMBI U
BBICKA3bIBAaTh WU, HAIleJICHHBIC HA pEUICHUE 3aJaud M TMOAACp)KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHUS,



COIIOCTABJIATh CBOM CYXKIEHHS C CYXACHUAMHU [JPYI'MX YYaCTHUKOB
Juaora, oOHapyKMBaTh pa3Iu4ue U CXOACTBO MO3UIIUL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3YIbTaThl BBHIMOJHEHHOTO (PU3UUECKOTO OMBITA
(3KCnIeprMEHTa, UCCIEOBAHUS, IPOEKTA);

NOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboThI ITPU PELICHUN KOHKPETHOU (PU3HUECKOI POOIEMBIL;

IPUHUMATh LIEJIM COBMECTHOU AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITHX
TUTSL petieHust GU3NICCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  pPEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIoi);

CaMOCTOSTEIILHO COCTABJIATEH aJITOPUTM PEIIeHHs (PU3UIESCKON 3aauu WUITH
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIpeIjiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS])) Pe3yJIbTaToOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;



MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr HU3NIECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHI1y 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XHMHYECKHE  SBIICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sABiIeHUS (auddy3us, TEIIOBOE IBUKEHHE YACTHIl BEILECTBA,
pPaBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBDKCHHE,  HWHEpIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalleHUs, lTIepeada JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE JaBJCHHE, IJIaBaHUE TeEJ, IMPEBpAILlEHUS MEXaHHUUECKOH
HHEPrUM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’XXalollleM Mupe, B TOM 4ucie (U3HUECKUE SIBJICHUS B MPUPOJIE:
IPUMEPBI JIBMOKEHUS C Pa3IUYHBIMM CKOPOCTSIMU B JKMBOM M HEXUBOHN
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SIBICHHM;
OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
bu3nuecKue BeIMUrHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJIHSI CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CHUJIa TPEHHUSL, TaBJICHHE (TBEPIOrO TEJA, KUIKOCTH, ra3a), BBITAIKUBAIOIIASL
chjia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(buU3MYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €TUHULIBI
¢u3nyecKuX BEIUYMH, HAXOIUTH (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(¢u3NYECKyI0 BEIUWYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpapUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBuia CIOXKEHUs cuil (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B |—-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIbI U HPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE Ui PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3UYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
IpeoIoKeHre (TUIOTE3Y ), pa3udaTh U UHTEPIIPETUPOBATH NOTYyUEHHBIN
pe3ysbTaT, HaxOJIUTh OLIMOKM B XOJAE ONbITA, JAEJaTh BBIBOABI MO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH TPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY U3 MPEJI0KEHHOIO 000pYyI0BaHUS, 3aMUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMUS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMOKa3aHUST TPUOOPOB C YyUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TENA, CUJIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH TOBEPXHOCTEH Ten u
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPUKOCHOBEHMS TEJI, CUIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEA0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUS, CJenysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOHW 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA )KHUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBICHNUE
BO3/[yXa, BBITAIKHUBAIOUIAs CUJa, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3()PHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOIHEHUU
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MpaBUiia TEXHUKN 0€30MaCHOCTH IIPHU paboTe ¢ 1ad0paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIECS COCY/IbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJCHUN U HEOOXOUMBIE (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JiJ1s1 obecrieueHust 0€30MacHOCTH Tpu oOpaIreHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBISATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJICISATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHeT, BIaaeTh NpUEMaMHU KOHCTIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM



yucie myOJuYHO esIaTh KpaTKue COOOIICHHS O pe3ysIbTaTax MPOEKTOB WU
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHbIN
NOHATUUHBIM ammapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUH PaCIpeaeIsaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TOCTABJICHHBIMU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JABHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUIaTElIb,
AJIEMEHTAPHBINA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KAIIWUIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYCHHUE),
AIEKTPU3ALMSA TeJ, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHuTOB, JECHCTBUE
MarHMTHOTO TMOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMNX JaHHOE (PU3UUYCCKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUM B
OKpY’)KalollleM MHpe, B TOM uucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUME, TIPU 3TOM INIEPEBOJMUTH MPAKTUYECKYH0 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyecKkre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI YIHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJIEJIbHAsA TEILIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MaIlIUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUJia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEIMIECTBA, Pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsijaa, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAXKECHHE,
OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JCWUCTBUS, HCIOJIB3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJIS1  pEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCICIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEI0BaHUs, €IaTh BHIBO/IbI;

MPOBOJAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SIBJICHUM WU
(bU3NYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydaromled (MOoraomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMIEpaTyphbl *KUJIKOCTH U
momaan €€ TMOBEPXHOCTH, DJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX  3aps/ioB, B3aWMOJICUCTBUE TIIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJABUTATENsl IOCTOSHHOIO TOKa): (OpMyJIUpPOBATH
IpOBEpsiEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BJIAYKHOCTH
BO3/lyXd, CHJIBl TOKA, HANPSKEHHUS C HCIOJIb30BAHMEM aHAJIOIOBBIX
npuOOpOB M JaTUYMKOB (PU3MUYECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpYyroi C  HUCHOJIb30BAaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U Y/EIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHONO M  MapajlIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh WM3MEPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1eTaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PUINUECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUNHBI;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MacHOCTH P paboTe ¢ 1ad0paTOpHbIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LEenell ¢
MOCJIEIOBATEIbHBIM U NTAPAJLJIEIbHBIM COCIUHEHUEM JIEMEHTOB, pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecniedeHus 06€30IacHOCTH MPpU OOpalieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEeH cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MHTepHeT, BiageTb NpUEMaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
0o0o0mias MHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCIIe IMyOIMYHO MPEACTABIATH PE3YJIbTAaThl MPOEKTHOU
VI UCCIIEJIOBATEIBCKOM AESTEIbHOCTH, IIPH 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB pacHlpeeNiaTh OOS3aHHOCTH B TpPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICUThH 32 BBHIMOJTHEHUEM IUTaHA ACHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKECHHS, Jedopmalius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTallbHO30PKOCTH,
CIEKTPHI UCIYCKAHUSI W TOTJIONMIEeHUs, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, MPSMOJIMHENHOE PpaclIpOCTpaHEHHUE, OTPAXKEHHE M IMPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) 0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpyXXaoImeM Mupe (B TOM uucie (QU3MYECKHE SBICHUS B MPUPOIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BHUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMUYECKHE Iy4d, PaJUOAaKTHBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJb3YS
(du3nueckue BeIWYUHBI (CpeIHsAs M MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, WMILYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuil, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTMMU BEIUYMHAMM,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPrvu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BETUUHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSAIKA
IPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HSHEPrUM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIMHEHHOE PacCpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyTI0OBaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHue
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMepHoAa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3MYecKuX BEIUYHMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckas paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
CWla CcoOWparome JWH3bI, pPaANOaKTHUBHBIN (OH): TUIAHMPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMIOJIHATD
U3MEpEHUs, CleAys MPeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3NUYECKUX MOJIENEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHeTapHasi MOJIeTh aTOMa, HyKJIIOHHAs! MOJIEJb
aTOMHOTO SI7Ipa;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
IXOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOIIECCOB MPH
pelieHny  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecreueHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIoIEeH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (GOPMYIHUPYS MOUCKOBBINA 3aMpoc, HaXOAUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPU BBINOJIHEHNN Y4E€OHBIX 3aJJaHUI HAyYHO-TOMYJISIPHYIO
AUTepaTypy GU3HUECKOTO COAECpKaHUs, CIIPABOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu IHTEepHeT, Biaxerb INpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBans HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO TPECTABIATh PE3ybTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIbBHOCTH, IIPU  3TOM TI'PAaMOTHO  MHCHOJIb30BaThb  W3YYEHHBIU
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MIUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa [IOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 1 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [OK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoctiiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1 1
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KosmuecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie

Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bceero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI pecypenI

®dusnka — HayKa O PUPOJIE.
SIBneHus npupobl

2 duznueckue ABICHUS 1

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPaTypbl IPU TOMOIIN
KUAKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEPATYPhI"

MeTo/1bI HAy9HOTO TIO3HAHMSI.
bu6nunorexa LIOK

5 Onucanne GU3UUECKUX SABJIEHUH C 1
¢ https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJIETIEN

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: TaJbHOCTh IT0JIETA

6 [IapyKa, MyneHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
OoJtbIre BhICOTa MmycKa"

Crpoenue BemectBa. ONbITHI, Eubs 10K
HOIHuoTEKA

7 1
JIOKA3BIBAIOIIMC JIMCKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHUE BCUICCTBA




bu6nmoreka [IOK

"[TimoTHOCTH BemecTna"

8 BHDKEHHE YaCTHI] BEIECTBA
A HBeH https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOJIIOIEHUIO TEILIOBOTO
pacuIMpeHus ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
OcoOeHHOCTH arperaTHbIX
1 cocTostHu# Boabl. O000IICHHE 110 bubnuorexa [{OK
paszaeny «llepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIIECTBAY
Mexannueckoe OBHKEHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
IBHKEHHE
bubnunoreka LIOK
13 Ckopocts. EquaunIer ckopoct
p g & p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt u BpeMeHHU ABMKECHUSI bubnmorexa HOK
yr p https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmnoreka HOK
WHEPTHOCTH TeEJl https://m.edsoo.ru/ff0a0c10
IImoTHOCTH BemiecTBa. Pacuer
16 Macchl 1 00beEMa Tejia MO €ro bubmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenue WIOTHOCTH TBEPAOTO
TeJa
13 Pemrenue 3anay o teme but6mmorekxa [IOK

https://m.edsoo.ru/ff0al23c




Cuna xak XapaKTEPpHUCTHUKA

19 B3auMoaercTBus Tei. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «3yueHue

20 3aBUCUMOCTH PACTSIKCHHS
(meopmaniuu) Ipy>KUHBI OT
IIPUJIOKEHHOHN CUIIBI»

21 SBaeuue tarorenua. Cria TSHKECTU
CBs13b MEX]1y CHIION TSKECTH U

N bubnuoreka [{OK
22 Maccoll Tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsHKecTH
Cuia TSDKECTH Ha APYTUX IUIaHETax.
23 Dusnueckue xa aKII*)eyr UCTHUKHA bubnnorexa [IOK
p P https://m.edsoo.ru/ff0al502
IUIAHET
bu6nunorexa LIOK
24 H3mepenue cun. JluHaMoOMeET
p A P https://m.edsoo.ru/ffO0al8cc
bu6nmorexa LIOK
25 Bec tema. HeBecomocTs
https://m.edsoo.ru/ff0al778
CrnoxXeHne OBYX CHII,
26 Ham aBJ'IeHHBIz/(XHO OJTHOI IpSIMOU bubnuorexa [IOK
P . A p ) https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT

7 Pemenue 3amau no reme
"PaBHonelicTBytOMmAst cui”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubnuotexa [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «13yuenue

PaTOpHasp i bubnuoreka [{OK

29 3aBUCHUMOCTH CHJIBI TPEHUS

CKOJIBXXEHUA OT CHUJIBI JaBJICHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa COIMPUKACAFOIINXCS
ITIOBEPXHOCTEMN

Pemenue 3amau Ha onpeaencHue

30 . .
PaBHOJICHCTBYIOIICH CUIIBI
Pemenne 3amau mo remaM: «Bec

31 tenay, «I'papudeckoe nzodbpaxxkeHue Bu6muotexa [JOK
cuny, «Cuiany, https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIT»

KonTtponpsHast pabora mo Temam:
«MexaHndecKoe IBMKEHHIEY,

32 «Macca, III0THOCTEY, «Bec Temay,
«['padmueckoe n300paxkeHue Cuim,
«CHnb»

1 Hasnenue. CriocoObl yMEHBIIECHUS U bubnnorexa [JOK
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBUCUMOCTb

34 JaBJIEHU ra3a OT 00hEMa bubnuorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPILIMU
P P bubmmoteka IIOK
35 TeJIaMH, KUJKOCTSIMM U Ta3aMu.
https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBlIieHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEUCTBUEM CHIIBI bubmmorexa TOK
https://m.edsoo.ru/ff0a2718
TSKECTH

37 Pemenne 3agau mo teme «/laBnenue bubmuoreka [{OK

B )KUJIKOCTH U ra3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
Bbubnuoreka IIOK
38 Coo0marommecs: Cocyabl 1

https://m.edsoo.ru/ff0a2970




bu6nmoreka [IOK

39 I'uppa ecKuil mpecc
VAAPABIHHCCICHI TP https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBoi
JKUJIKOCTHBIN Hacoc
A1 ATMocdepa 3emMiu U IPUUYHUHBI €€ bubmmoreka [JOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5Sa
1 Bec Bozmyxa. AtmocdepHoe bubmmoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHOTro bubnuoreka [IOK
nasienust. OneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocgepHoe bubmmnoreka HOK
JIaBJICHHE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
JelicTBHE )KUIKOCTHU U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJO bubmmorexa [TOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
43 «OmnpeneneHne BhITAIKMBAOIIECH but6mmorekxa [IOK
CHUJIbI, ICCTBYIOIIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)
JlaGopaTopHas paboTa 1o Teme
but6mmorekxa [IOK
49 «ccnenoBanue 3aBUCHUMOCTH Beca

TCJIa B BOAC OT 00BéMa

https://m.edsoo.ru/ff0a3514




50

51

52

53

HOFPY)KGHHOﬁ B ) KXMJKOCTb 4aCTHu
TCIIa»

IImaBanue ten

JlaGopaTtopHnas pabota
"KoncTpynpoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
OIpeNIeIIeHuE €€
rpy30H0abEMHOCTH"

Pemenne 3amad mo Temam:
«llnaBanue cynos.
BosznyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

KonTponbhas pabota no Teme

((I[aBJ'IeHI/Ie TBCPABIX TCJI,
JKUJIKOCTEN U Ta30B)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3654

54

55

56

57

Mexannueckas pabota

MomHocTts. EaquHuiier MoniHocT

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
MoabEME IO JecTHUIE"

IIpocTteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha peryare

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3{82

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3{82

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHit
paBHOBECHSI phlUara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




59

60

61

Pentenue 3amau mo teMe «Y ClIOBUSA
paBHOBECHS pblyara

Koaddumuent nosesnoro neicTpust
MexaHu3ma. Jlaboparopnasi pabora
«3mepenue KII/ HakinoHHOM
IJIOCKOCTHY

Pemrenne 3agau mo teme "Pabora,
MoimHocTh, KITJT"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0adc48

62

63

64

65

MexaHnyeckas JHEeprusi.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAJIBHOE OIPEIECIICHHE
W3MEHEHHUS] KHHETUYECKOU 1
NOTEHLNATIbHON PHEPTUH ITPH
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IocKocTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4252

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

66

PesepsHslit ypok. Pabora ¢
TEKCTaMU II0 TeMe "MexaHndeckoe
IBHKeHHne"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 Teme "'JlaBieHue
TBEPBIX TEJ, )KUIKOCTEH U Ta3oB"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0adffe




PesepHbIii ypok. Pabota ¢
68 TekcTaMH 110 TeMe "Pabora.
MormHoctb. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TEeOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5S800
6 CmaunBaHUE U KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclmIMpeHne U cxKaTue 1 brbmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

bu6nmoreka [IOK

10 Bite! Tennonepesain https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAJIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OajiaHca.

13 TemooOMeH u TEIII0BOE bubmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabora

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
TEMJI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiueit BObI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUHN
JlaGopaTopHas pabota

16 "OHpI;I[eJ'II;HI/Ie I;)/ILCHBHOﬁ brbmmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KpUCTAJIMYECKHUX Tell. Y AenbHas bubnmorexa LHOK
P e hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "OnpenenaeHne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpazoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenbuas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Bafa)ncnf/locn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmuorexa [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratesns.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a i Hl https://m.edsoo.ru/ff0a7c7¢
OKPY’KaIoIIEeH cpebl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIuM B TCIJIOBBIX ITPOIECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 Onexrpuszauus Tei. J[Ba poga
JIEKTPUUECKUX 3apsi/ioB
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTD 2IIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJEH
Hocurenu snekrpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXPpAaHEHU DIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBanus. MlcTouHuKn Bubmmorexa [IOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO MOJIs Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B METaJljIax, bubnnoreka HOK

39
JKHMIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonbr™merp. JIabopaTopnas pabora 0.5 bubnuoreka [IOK
"N3MepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTHUBIICHHS TPOBOJHUKA OT €T0 1 brbmmorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAH TTOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTh CHIIBI TOKA OT
but6mmorekxa [IOK
45 HanpsbkeHus. 3akoH OMa Ay

y4yacTKa nemnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, UAYLIETO Yepe3 PESUCTOP, OT bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CII0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JJ1 pa3InyHOTO bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Pa6ota u MomHOCTh
51 ANEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [TOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "Onpl;:(eniﬁne F1;'<160T1>1 Y MOITHOCTH brbmmorexa [IOK
" https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3apsi/bl.

54 apsiie e tera bu6nmoreka [IOK
SODKCHHBIC TEJIa M UX
PIBREHHE . https://m.edsoo.ru/ff0abd2c
B3auMojiecTBUs. [locTosTHHBIN
ANEKTPUYECKUH TOK"
KoHTponbHas pabota 1o Teme
"DnexkTpuueckue 3apsabl.
55 Sapsiie o tera bubnuoreka [{OK
SDKCHHBIC TEJIa M UX
P . . https://m.edsoo.ru/ff0abea8
B3auMojiecTBus. [locTosTHHBIN
ANEKTPUIECKUHN TOK"
56 [TocTosIHHBIE MarHUTHI, UX
B3aMMO/ICHCTBHUE
57 Vpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
MoJIed MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bu6mmoteka IIOK
58 3eMIHM U ero 3Ha4YeHue IS SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MaruuTtHoe nose
59 ) (S eckoro Toka Ma oe bubmmorexa [TOK
JIEKTPUYECKOTO TOK THUTH
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 TexHuke. JlJabopatopHas pabora 0.5 bubmuorexa [JOK
"N3yueHne neicTBAsS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
IOJIS1 HAa MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
o bubmuoreka [{OK
61 ANEKTPOJIBUraTeseil B TEXHUUECKUX

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢




62

"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboThl AnekTpoaBUraTens"”
OmnbiTel Papajnesi. 3aKoH
3JIEKTPOMArHUTHON MHTYKITUH.
[IpaBuio Jlenua

63

Onexrporerepatop. CriocoObt
MOJTYYEHUS DIIEKTPUICCKON
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUu

64

[ToaroroBka K KOHTPOJILHOU padboTe

1o TeMe "DIeKTPUIECKHEe U
MAarduTHbIE sBIeHUSA"

65

66

67

68

KonTtponbHast pabora o Teme
"DIeKTpUUECKHEe U MAarHUTHBIE
SIBJICHUS"

PeseprHrlit ypok. Pabora ¢
TexcTamu 110 Teme "TernoBrle
saBieHus"

PezepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "[locTosTHHBIN
AIIEKTPUYECKUH TOK"

PesepsHslit ypok. Pabora ¢
TEKCTaMHU 1o TeMe "MarHuTHbIe
SIBJICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0accSe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbHas TOUuKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

- "OnpeneneHye ycKOpeHus Tela npu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JIBUXEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe mmagenne teia. OIBITH !
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

oKkpyHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




oOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHna. bubnunoreka [HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3axkoHOB HprotoHa https://m.edsoo.ru/ff0aebbc
15 C 3 r bubmuoreka [JOK
Hia YHpYrocTh. SaKoH 1 yKa https://m.edsoo.ru/ff0aeca?2
16 Pemenne 3amau mo teme «Cuna
YIOPYTOCTH
JlaGoparopHasg pabora
17 0 PATOPHAA P bu6mmoreka [IOK
(TIPCICITEHIE JKECTIOCTH https://m.edsoo.ru/ff0ace28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
1t TpeHi https://m.edsoo.ru/ff0af738
19 Pemenue 3aga4d mo teme «Criia bu6mmorexa [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JIaGopaTopHas pabota
20 "0 PaTopHAT P bubmuorexa [IOK
fipeaeierue Koaq)'fbHHHeHTa https://m.edsoo.ru/ffO0af8be
TPEHUS CKOJTBKEHUS
Pemenne 3amad nmo treme "3aKoHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
P 8 https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenne 3amgau no reme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubmorexa LHOK
. P https://m.edsoo.r/ff0af5f8
TATOTEHUS

)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ffO0afe36
3aKpEIIEHHOW OCBIO BPAILICHUS

27 MowmeHT cusl. LleHTp TsKeCTH

)% Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Llentp Tsokect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 o Teme "MexaHu4ecKoe IBUKEHUE bubmmorexa [TOK

. | A ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHUYeCKO€e IBIDKEHUE bubnnorexa LIOK
N ) ) https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
HNmnynsc Tena. UMITynsc CUIIBL.
31 3aKOH COXpaHEHUsI UMITYJIbCa. bubmuorexa [JOK

VYupyroe u Heynpyroe
B3aUMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa




Penrenue 3amaud mo teMe "3akoH

bu6mmoreka [IOK

32 COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuorexa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps-//m.cdsoo.ru/f0b0as4
35 Pabota CHIIBI TSKECTH, CHIIBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS
IIPY PaBHOMEPHOM JIBUKEHHUH Teja
110 TOPU3OHTAJIBHOM TOBEPXHOCTH»
7 CBsi3b 3HEPrUH U pabOTHI.
[ToreHunanbHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bubnuoreka [IOK
3aKOHA COXPAaHEHUS DHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE IBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaromye KojaeOaHusl.
42 BoinyxxneHHble Kose6aHusl. bubmmorexa [OK
https://m.edsoo.ru/ff0b20£0
Pe3onanc
A3 MareMaTH4ecKuil ¥ NPy KUHHBIN

MassTHUKHU




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuoja KojaebaHui 0T KECTKOCTH
MPY>KUHBI U MacChl Ipy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaboparopHas paboTa
«Ormpe/esieHue YacTOThI M IEPHUO/Ia
KOJICOAHH TPYKUHHOTO MasTHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KoJaeOaHmi
rpysa, OJABEIIEHHOI0 K HUTH, OT
MaccChI Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue Boiabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "HabnroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
Y4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

54 110 TeMe "3aKOHbI COXPaHEHHUS.
Mexanunyeckue KojaeGanus U BOJHbL" hutps://m.edso0. /062300
KonTponbhas pabota no teme

55 "3aKOHBI COXPAHCHHUS.
Mexannueckue Kone6aHus 1 BOJTHbBI"

56 DNIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana

53 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"

VYpok-uccnenosanue "N3yuenue

59 CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C EESSZI;T:;(;?:;I;%%&
MIOMOIIBI0 MOOHITBHOTO TenedoHa" T '

Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JJIUHBI
3JIEKTPOMArHUTHOW BOJIHBI
DneKTpOMarHuTHast MPUPO/ia CBETA.

61 CxopocTts cBeta. BomHoBBIC bubmorexa HOK
cBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe

62 pacmpocTpaHeHre CBeTa. 3aTMEHUS bubmorexa HOK
Conmmma 1 Tyt https://m.edsoo.ru/ff0b3658
3aKoH OTpa)K€HUs CBeTa. 3epKaa.

63 Pemenue 3anau Ha npuMEHEHNE bubmmorexa [OK

3aKOHa OTpPAKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBeta. 3aKOH

bu6mmoreka [IOK

64 [IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcnonb30BaHue MOIHOTO bubnmoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabora
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEJIOMJIEHUSI CBETOBOTO J1y4a OT
yrila naJeHusl Ha TpaHule "BO3yX-
crekio"
Ypok-koH(pepeHIus
"Hcnonb30BaHuE MTOJTHOTO
67 BHYTPEHHETO OTPaKEeHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIunzel. OnTrueckas cuiia JUH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300pakeHUi B IMH3AX hitps:/m.cdsoo.ru/ffOb4dda
JlaGoparopHas paboTa
70 "Onpenenenue GOKYCHOTO bubmuorexa [IOK
pPacCTOSHUS U ONITUYECKOUN CUITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
7 I'na3 xak onruyeckas cucrema. bu6mmorexa [IOK

3penne

https://m.edsoo.ru/ff0b4684




Ypok-koudepennus "JlepexTor

73 3peHus. Kak coxpanurts 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.

74 OmnebiTel HetoToHa. Cnoxxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas pabota "OnbITH 110
pa3I0XKEHUIO OETOro CBEeTa B CIEKTP

75 Y BOCIIPHUSATHIO LIBETA MPEIMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUU Yepe3 [[BETOBBIC
buabTpH"
VYpok-npaktukym "BoaHoBbie

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHus u qudpaxuus”

77 Omneitel Pe3epdopria u muranerapHas bubnuoteka [JOK
MOJIeNIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynatel bopa. Monens aroma
bopa
Hcnyckanue U MOrJonieHue cBeTa

79 aTOI\ZIOM. KBaHTHI. HHEleﬁanLIe bubmmorexa [OK

https://m.edsoo.ru/ffOc144c
CIIEKTPbI

20 VYpoxk-npaktukyMm "Habmronenune bubmuorexa [JOK
CIIEKTPOB UCITYCKaHUA" https://m.edsoo.ru/ff0c1550

81 PagmoakTnBHOCTE M €€ BUIBI bubmmorera [TOK

https://m.edsoo.ru/ff0c1672

2 Ctpoenune aToOMHOTO sipa. bubnmnoreka [JOK

Hyknonnas moaens

https://m.edsoo.ru/ffOc18ac




23 PanroakTuBHBIE TPEBpALICHUS. bubnunoreka [HOK
M3oTtomnsl https://m.edsoo.ru/ffOclal4

84 Pemienue 3amay no teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpEBpalicHus " https://m.edsoo.ru/ff0c1b4a

85 [Tepuoxa nmonypacnana
Ypor-iongeperLts bu6mmoreka [IOK

86 "PannoakTUBHBIE U3TyYEHUS B

" https://m.edsoo.ru/ff0c2126
IpUPOJIE, MEAUITMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 coxlfl))aHeHIi);I 3aps/10BOTO U bubmmorexa LOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHUCEI

28 DHeprusi CBSI3u aTOMHBIX SIIIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "SAnepHeie
peakiuu"

90 Peakuuu cunresa u neneHus saep. bubnuoteka [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlercTBus
PaANOAKTUBHBIX M31y4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOIBHOM paboTe

90 1o TeMe "DJIeKTPOMarHUTHOE TOJIE. bubnnorexka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBeble siBneHus"

93 KonTponbhas pabota no teme

"DIeKTPOMarHuTHOE TIOJIE.




DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanrtoseie siBienns"

[ToBTOpEHME, 000OIICHHE.

bubmuorexa [JOK

94 JIaGopaTopHEbIe pabOTHI ITO KyPC
" p pv P " ypey https://m.edsoo.ru/ff0c245a
BzanmoneiictBue ten
[ToBTopenue, 0600mmenue. Pemenne
95 aCUYETHBIX U KaUECTBEHHLIX 3a1a4 buGnnorexa LIOK
p " f[ https://m.edsoo.ru/ff0c2572
1o Teme "TerIoBbIe MPOIECChI
[ToBTopenue, 0600menue. Pemenne
96 pacyYEeTHBIX U KAYECTBEHHBIX 3a]a4 bubnuoreka [IOK
o Teme "KIIJI TernoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTopenue, 0600menue. Pemenne
97 ACYETHBIX M KAYECTBEHHBIX 3a]1a4 bubnnorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
[ToBTOpenue, o6o0IIEHHE.
98 JIaGopatopHEbIe pabOTHI IO KYPC bubmmnorexa LIOK
paTop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e ABiIeHUA"
IToBTOpenwue, o6o6meHue. Pabora ¢
99 TGKCTaII:\)/II/I o TeMe "3aKOHEBI bubmmorera [TOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Texctamu 110 Teme "Konebanus n bubmmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenwue, 0600meHue. Pabora ¢
" bubmuoreka [IOK
101 TekcTaMu 110 TeMe "CBeTOBEIE

aBieHus"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTamu 110 TeMme "KBanroBasg u
saaepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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