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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (u3MKEe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa30BaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMII K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYEHMs
¢bu3uKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢Qusuke yduTHIBaIOTCA
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIMBAET paclpesesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3ydaeMbIX XHUMHEH, Ouonoruei, acrpoHomued u (GU3HICCKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENINOJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIB30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuum npenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOAATh MMPUPOIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEl (PU3MUECKOTO COAEpPKaHUM,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (GUBNKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kinacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEIb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

dusnka — Hayka O mnpupone. SBneHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. M3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpemHocts n3mepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS Kbl U3MEPUTENBHOTO Ipudopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuuM. 3aKOH HWHEpUHMH. B3auMoAeicTBHE Tell KAaK NpPUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka ITo
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOMU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYISIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHMe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH JHEpPruu:
TeIuIonepesaya " COBEpLICHUE paboTHI. Bunpl TEIUIONEepeaaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurareneir KIIJ[ TermoBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHUs ra3a Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

Harpeanue npu coBepuieHHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGnrogenune moctossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYEeCKuX 3apsnoB. BzaummopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHL.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne u peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TOJsi  TIOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HeroTroHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIUII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue martepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUs CxKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanne NpU3HAKOB PaBHOYCKOPEHHOTO JBUKECHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U ACUCTBYIOIIEH HAa HEro
CHJIBI.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne UMITyJIbCa IIPA HEYIIPYTOM B3aHUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM YHEPTUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MONEepeyYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3daBUCUMOCTHU YyTIJIa IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJid
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CHEKTP.

7. OnBITBI O BOCHPHUSTHIO LIBETA NPEAMETOB MPU UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEW4YaThIe CIIEKTPHI.

PagnoaktuBHoCTh. Anb(a-, 6eTta- U raMma-uznyyeHusi. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sLIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAI0BOTO M MAaCCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIUI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3au1
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPHU U3YUYEHUHU BCETro Kypca (PU3UKH, a TaKxkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUM JAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ecleynBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

HAa OCHOBE TIOJNyYEHHBIX 3HAHWU pAacCO3HABaTh M HAYYHO OOBICHATH
(duznyeckue BJICHUS B OKPYKAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJIE€e BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS TIIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3MKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMPaBIECHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pE3yNbTAaTOB.

B pesynbTare uzyuenus GU3MKH Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHUA Y

oOyuarorierocsi OyayT copMUpOBaHBI CIEAYIOIIUE JIUYHOCTHBIE pE3yibTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOU
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpaxJaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUU
busuKy;

— OCO3HAHME BAXKHOCTU MOPAJbHO--3TUYECKUX MPUHLMUIIOB B JEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS:

— BOCTPUSTHE AICTETHYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HaHHME IIEHHOCTH (U3MYECKOM HAyKh KaK MOIIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTMM, Ba)KHEWILIEH COCTaBIISIOLICH
KYJbTYPBIL;

— Ppa3BUTHE HAYyYHOM JIFOOO3HATENIBHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
NeATEIIbHOCTH;

5) popMupoOBaAHUA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIArOMNOJIyYHS:
— OCO3HaHUE IIeHHOCTH Oe30omacHoro o0pa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUil 0OE30MAaCHOTO TIOBEJACHHS Ha
TPAHCIIOPTE, Ha JOpOTax, C AJICKTPUYECKUM U TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa peduiekcru, PU3HAHUE CBOETO MpaBa Ha OLINOKY
Y TAKOTO K€ MpaBa y APYyroro 4eioBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:



— AaKTUBHO€ YYacTH€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpraHu3allii, TOPOIa, Kpasi) TEXHOJOTHUIECKON M COIMAIBHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHU;

e — HHTEPEC K MPAKTUUECKOMY M3YUYCHHIO TPO(ECCHid, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpUCHTAIlMA HAa MNpPUMEHEHHE (PUIMYECKUX 3HAHUU JJIs pelieHUs 3a7ad B
0o0JIacTU OKpYJKaloIeH cpejbl, IUIAHUPOBAHUS TIIOCTYIIKOB W OLIEHKH HX
BO3MOYKHBIX TOCIICICTBUN JIJI OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHWE TIJIO0AJTBLHOIO XapakKTepa ASKOJOTMYECKUX IpoOJeM H IyTeHd ux
pelieHus;

e 8) amanranmm K H3MEHSIOIMIMMCS YCJOBUSIM CONUAJIBHOW W NPHPOIHOH
cpeabl:

e — IOTPEOHOCTH BO B3aMMO/ICHCTBUH TIPH BBIMOJHEHUH UCCICAOBAHUN U TIPOCKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

e — TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e — IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCJIC (HOPMYITHUPOBATH
U], TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUM MU KOMIETEHTHOCTEW B 00JacTH
bu3uKy;

e — IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3NUYECKUX 3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBISATH B3aHMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJI30BAHUEM (DU3NUECKUX 3HAHUI;

e — OLEHKAa CBOMX JCHCTBUM C YYETOM BIIASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOJKHBIX TJI00AJTBHBIX TIOCIIECICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBOeHUS MpOrpaMMBbl 1O (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydvatomierocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAIbHBIC YUeOHBIC NEWCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  y4eOHBIC  JICUCTBHS,  PETYJSTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBbie Jiornyeckue 1eiicTBUA:
e BBIBISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(ssBIICHMI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIIMK, OCHOBAHHS IS
00001IeHHS ¥ CPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBACMbIX (hakTax,
JIAHHBIX ¥ HAOJIOJCHUSX, OTHOCSIIUXCS K (QPU3NICCKUM SIBJICHHUSIM;

BBISIBIIATh TPUYMHHO--CIICJCTBEHHBIC CBSI3U TPU HM3YyYCHHH (U3NICCKHX
SIBJICHHI W TIPOIIECCOB, JIEJIaTh BBIBOBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOYCHUH, BBIIBUTATH THUIOTE3bI O B3aUMOCBS3SIX
(GU3HYEeCKNX BETNYNH;

CaMOCTOSITEIIbHO BBIOMPATh CHOCOO peleHus y4eOHOW (U3UUecKoil 3a1aun
(cpaBHCHHME  HECKOJIBKMX  BapHaHTOB  pCIICHHs, BBIOOp  HaumbOoee
MOJIXOJISIIETO ¢ YYETOM CAMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATENBCKUI HHCTPYMEHT ITO3HAHUS;
IPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJIECHHOMY IUIAHY OIBIT, HECIOKHBIN
(u3nyecKuil  OKCIIEPUMEHT, HEOONbIIOE HUCCIEeNOBaHHE  (HU3HMUECKOTO
SBJICHUS;

OLICHUBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMALIHIO, TTOJIYYEHHYIO
B XO/JI€ UCCJIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh O0OOIIEHUS U BBIBOJBI MO pe3yjbTaTaMm
IpOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIIEIOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIEe  pa3BUTHE  (PUBMYECKHX
MPOLIECCOB, a TaK€ BBIJBUTATh MPEATNON0XKEHHUSI 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpPMALMKM WM JaHHBIX C YYETOM MPEAJIOKEHHOW Y4YeOHOU
dbuznyecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HHGOPMALIUIO
pa3IMYHBIX BUIOB U (YOPM IpEICTaBICHMUS;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeAcTaBICHUS
uH(pOpPMAaIUU U WUTIOCTPUPOBATH PEIIAEMbIe 3a/1a4M HECTIOKHBIMU CXEMaMH,
IuarpaMMaMu, UHOW TpaduKoil 1 X KOMOMHAITUSIMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

B Xoje O0OCyXaeHHs y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI U
BBICKa3bIBaTh HWJICH, HAIICIICHHBIE HA PCIICHHE 3aJadd M IOACpKaHUE
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTAaBIISATh CBOM CYXKJIEHUS C CYXICHUSMHU JAPYTHX yYACTHUKOB UAJIOTa,
0OHapy>XKHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;



BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
MyOJIMYHO TPENCTABISATh PE3YIbTATHl BHIMOJIHEHHOTO (H3UYECKOTO OIbITA
(9KCTIeprMEeHTa, UCCIICOBAHUS, POCKTA);

MOHMMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUAYAIbHOM
pabOTHI IPU PEIICHUN KOHKPETHOU (PH3HUYECKOMN MPOOIIEMBI;

MPUHUMATh IIEJTH COBMECTHOM JICATEILHOCTH, OPTaHU30BBIBATh JICHCTBHS 110
e€ TOCTM)KEHHIO: PACIIPeNeNIATh PO, 00CYKAATh MPOIECCH U PE3YNIbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBITIOJIHSTH CBOKO 4YacTh Pa0OTHI, JOCTUTAs KadyeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPaBICHUIO U KOOPAMHUPYS CBOH JCUCTBHS C APYTHMHU YICHAMH
KOMAH/IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT TIO KPHUTEPHSM,
CaMOCTOSITEIIEHO C(HOPMYITHMPOBAHHBIM YUACTHHKAMH B3aHUMO/ICHCTBHSI.

PerJIﬂTI/IBHble YHuBEpPCaAJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIMSIX, TPEOYIOIIHMX IS
perieHus GU3NIEeCKUX 3HAHUH;

OpPHCHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAX TMPUHATHAS  pEIICHUMN
(MHAMBUAYAJbHOE, TPHUHATHE PEIICHUS B TPYyIIe, MPUHATHE peUIeHUN
TPYIION);

CaMOCTOSTEIILHO COCTABJISITh AJITOPUTM pelieHUs (PU3NYECKON 3amadd WU
MJIaHa MCCIENAOBaHUS C YYETOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjlaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejararh 1jiaH e€ N3MEeHEHNUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUS  (HEJOCTHXKEHMs)  pe3yJbTaTOB
JesITeNIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3HUECKOro MCCIIeJOBAaHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHUBIIMXCS ~ CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HMKIIHNX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JTUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;
NpU3HABATH CBOE MPABO Ha OMIMOKY MpH pelieHuH (U3NUYEeCKUX 3a7ad WK B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenus B 7 Kjacce MpeaMETHbIC pe3yabTaThl Ha 0a30BOM ypPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

MCIIOJIH30BaTh MOHATHS: (PU3UYECKUE M XUMHUYCCKHUE SBJICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TMIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHMSL ~ BemiecTBa  (TBEpIOE,  JKUIIKOE,
ra3oo0pa3HOe), MEXaHUYECKOEe ABMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEWHOE), TPACKTOPHUSA, PaBHOJACHCTBYIOMAs CHiIa, naedopmarus
(ynpyrasi, nmiaactTuueckas), HEBECOMOCTb, COOOIIAIOIINECS COCYAbI;
paznuyaTh sBiaeHUs (auddys3us, TEIUIOBOE IBUKEHUE YACTHIl BEIIECTBA,
PaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEpLUs,
B3aMMOJCHCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3AKPEMJIEHHOW OCHIO
BpallleHUs], Tiepeaya JaBJIeHUsT TBEPABIMU TelaMU, KUJIKOCTIMU U ra3amu,
aTMocepHOE JaBJiCHHE, IUJIaBaHWE TeJ, MPEBPAIICHUS MEXaHUYECKON
SHEPTrUU) MO OMHCAHUIO UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh  MOPOSIBICHUE  U3YUYCHHBIX  (PU3MUECKUX  SIBIICHUH B
OKpYXalollleM MHUpE, B TOM 4YHuCJIE (PHU3MYECKUE SBICHUS B NPHUPOIE:
OpUMEPHl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMA B JKMBOM M HEKHUBOU
npupojie, ACHCTBUE CHJIBI TPEHUS B MPUPOAEC M TEXHUKE, BIIUSHHE
aTMoc(epHOro MaBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO, pblUarud B
TEJIe 4YeJIOBEKa, MPU TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHHM;
OMKCHIBATh WM3YYEHHBIE CBOWCTBA Tel W (U3UUECKHUE SIBICHHS, HCIONb3YS
dbu3uYecKre BeIMUMHBI (Macca, 00bEM, IIOTHOCTH BEIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSISl CKOPOCTh, CHJIAa YIOPYIOCTH, CHJa TSDKECTH, BEC Tela,
CUJia TpEeHUs, JaBlieHHe (TBEPAOTO Teia, )KUIAKOCTH, Ta3a), BhITATKUBAOIIAS
cuia, MeXxaHuueckas paboTa, MOIIHOCTh, IUIEUO CHUJIbI, MOMEHT CHJIbI,
KO (DUIIMEHT TOJIE3HOTO JEUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIIMAJIbHAST ~ DHEPrus), NpPU OMNUCAHUM TMPABUILHO  TPaKTOBAaTh
(bU3UYECKHUI CMBICI MCIOJIB3YEMbIX BEJIMYMH, UX O003HAUYCHHS U €IUHUIIBI
bU3UYECKNX BEJIWYMH, HAXOJUTh (POPMYJIbI, CBS3bIBAIOIIME JaHHYIO
¢u3NUeCKyl0 BEIWYUHY C JPYTUMU BEIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MUECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Yysl MpaBUJIa CIOXEHUs Cui (BIOJb OAHOW MpsiMoil), 3akoH I'yka,
3akoH [lackans, 3akoH ApxuMmesna, MpaBWJIO paBHOBecHsl phruara (Oioka),



«30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHWYECKON DHEPIUH,
Opy 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3alUCHIBATH €TO
MaTe€MaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SBJICHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalUl MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIATH
IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX
1aroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
(Gu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7auu B 12 neicTBUS, UCTIOIb3Ysl 3aKOHBI U (hOPMYIIbI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUS 3ajauu
3alHUChIBaTh KPAaTKOE YCIOBHUE, MOACTABIATh (PU3NYECKHE BEIWYUHBI B
GopMynbl M TNPOBOAUTH PACU€Thl, HAXOJIWUTh CIPABOYHBIE JIAHHBIE,
HEOOXOoAMMBIE  JUIsl  pelIeHus  3aJady, OLEHUBATh  PEATHCTUYHOCTD
HOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

pacrno3HaBaTb MPOOJEMBbI, KOTOPbIE MOXKHO pPEIIUTh MpPH [OMOIIU
(pU3HYECKUX METOOB, B OMHMCAHUM MCCIIETOBAHUS BBIIACIATh MPOBEPSEMOE
MPEANOJOXKEeHNUEe (TUIIOTE3Y), pa3IudyaTh U MHTEPHPETUPOBATH MOTYyUYECHHBIN
pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OIbITa, JelaTh BBIBOABI IO €r0
pe3ynbTaram;

IPOBOJUTH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Tel: (POpMyIUpOBaTh MPOBEpPSIEMbIE MPEANONOKEHUS, COOUpPaTh
YCTaHOBKY M3 MPEMJIOKEHHOTO0 00O0pYyIOBaHHUs, 3alHUChIBaTh XOJ ONBITA U
(opMyIHUpOBATH BHIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUS PacCTOSIHUSI, BPEMEHHU, MAcChl Teja, 00bEMa,
CWIbl U TEMIIEPAaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
npuOOpPOB, 3alUChIBaTh MOKa3aHUSg MNPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCJIEIOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
ApPYyroll C UCHOJB30BaHUEM TMPSAMBIX HU3MEPEHHH (3aBUCUMOCTH MYyTHU
PAaBHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHH JIBUXKEHUS TeJa, CUIIbI TPEHUs
CKOJIBKEHHMS] OT Beca TeJjla, KadecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHWJIBI TPEHHMS OT IUIOIIAJHA CONPUKOCHOBEHHUS TEJ, CHUJIbI
YOPYTOCTH OT YJUIMHEHHUS TPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00BEMa
MOTPYKEHHOW YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH TeJla, OT TIJIYyOWMHBI, HA KOTOPYIO MOTPYXKEHO Tello, YCIOBUUI
IUIaBaHUsl TeJl, YCJIOBUM paBHOBECHs phluyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM Y4EOHOTO HCCIeI0BaHusl, COOUpaTh YCTAHOBKY U BBIMIOJIHATD
U3MEpEHUs, CleAysd MNPEeIJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJbTaThl



[OJyYEHHOW 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHUJAE MNPEIAJIOKEHHBIX
Tabnuil U TpaduKOB, 1eJaTh BHIBOBI MO Pe3yJIbTaTaM HCCIEAOBAHNUS;
MPOBOANTH KOCBEHHBIE H3MEpEHUsl (U3MYECKUX BEIUYUH (IJIOTHOCTD
BEIIECTBA KUAKOCTU M TBEPAOIO TEJa, CUJIA TPEHUS CKOJIbKEHUS, JaBICHHUE
BO3/yXa, BBITAJKMBAIOIIAs CWJIA, JEHUCTBYIOIIAsl Ha MOTrPYKEHHOE B
AKHUJIKOCTb T€J0, KOA()(PUIIMEHT M0JIE3HOTO IEHCTBUS MPOCTHIX MEXAHU3MOB),
clenys TPEAIOKEHHOM MHCTPYKLIMH: TIPH  BBIIOJHEHUH H3MEPEHUN
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE UCKOMOU
BEJIMYUHBI;

co0II0aTh IMpaBUJia TEXHUKKU OE30MacCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

YKa3bIBaTh IPUHIIUIIBI IEHCTBUS TPUOOPOB M TEXHUIECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JIUHAMOMETpP, COOOIIAIOIIMECS COCyAbl, OapoMeTp, pblyar,
HOJBUXHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKkTepu30BaTh  MPUHIUIBI  JACHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha WX onucaHus (B TOM YHCIE:
MNOJIINITHAKY, YCTPOWCTBO  BOJONPOBOJAA, THAPABIMYECKHA  Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, apeOMETp), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBaX (pU3MYECKUX SIBJICHUM M HEOOXOAMMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIIUIO O IPUMEPAX) MPAKTUYECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH IS
oOecrieueHrs 0€30MaCHOCTHU MPHU 0OpaIleHUuH ¢ MPUOOpaMU M TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeie;

OCYUIECTBJISITh OTOOpP HMCTOYHMKOB HWH(popmanuum B HHTepHere B
COOTBETCTBUM C 33/JIaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIUXCS
3HAaHUH M TOYTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHUKOB  BBIICNATH
UHpOpMAIMIO, KOTOpas SBJSETCS MPOTUBOPEUMBOM MM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJaHUl Hay4dHO--TIOMYJISPHYIO
JIUTEepaTypy (pU3MUEecKoro coaepiKaHusl, CIIPpaBOYHbIE MaTepHajbl, PECYpPChI
cetu HWHrepHer, BiameTe NOpuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE TMHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHUKOB HH(pOpMAIU (PU3UIECKOTO COJIEPIKAaHUSA, B TOM
qrciie MyOIMYHO JieaTh KpaTKue COOOIEHUsI O pe3yibTaTax MPOEKTOB WIH
y4eOHBIX HCCJIENOBAaHUM, NMPHU 3TOM TIPAMOTHO MCIOIb30BaTh H3YYEHHBIH



NOHATUHHBIA ~ amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTAIUEN;

MPpU  BBIIIOJHEHUHU YYEOHBIX MPOEKTOB M HCCIECIOBAHUN pacHpeacsisiTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU 3aJlayaMH,
CIEAUTh 3a BBINOJHEHWEM IUJIaHA JICWCTBUW, AaJE€KBATHO OLICHUBATH
COOCTBEHHBIA  BKJAaJ B  JIEATENBHOCTh  TPYNIbI,  BBICTpauBaTh
KOMMYHHKATUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAUINUECKUE U
aMmopdHbIe Teja, HACHIIIEHHBIH U HEHACKIIICHHBIN Map, BIaKHOCTh BO3/IyXa,
TeMmIrepaTrypa, BHYTPEHHSSI SHEPrus, TEIJIOBOM JBUTATelb, SJIEMEHTAPHBIN
AIEKTPUUYECKUHN 3apsiji, SJIEKTPUUECKOE I0JI€, TPOBOJHUKUA U JTUDIIEKTPHUKU,
MOCTOSTHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJICHUS (TEIUIOBOE pACUIMpEHHE M CXaThe, Terulonepeaaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KaNWJUISIPHBIC SBJICHUS, HCIApEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpucTaui3ausi (OTBEpleBaHUE), KUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHUE), DIICKTPU3AIIUS
TE€J, B3aUMOJECHUCTBUE 3apsiioB, AEHCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICICTBUE MArHUTOB, JEWCTBME MArHUTHOIO TMOJS Ha
MPOBOAHUK C TOKOM, OJEKTPOMATHUTHAS WHIYKLHS) TO ONUCAHUIO HUX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX IJAHHOE
¢dusnuecKoe SIBICHUE;

pacrio3HaBaTh  MPOSBJICHUE  W3YUYCHHBIX  (DU3WUECKUX  SBJICHUM B
OKpY)KalollleM MHpe, B TOM 4HCle (u3nueckue SBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KAMWJUISIPHBIC SIBIICHUSI B IPUPOJIE, KPUCTAIIBI
B mpupoze, uznydenue CoiHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUUYECKHE SIBICHUS B
atMocdepe, EKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
Ipeid Moa0COB, POJIb MArHUTHOTO TOJISI JUISl SKM3HU Ha 3emJe, MOJSPHOE
CUSIHUE, TIPU ATOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4€OHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;

OMHCHIBATh M3YUYEHHBIC CBOWCTBA Tel W (U3UUECKHUE SIBICHHS, WCIIONB3YS
dbu3uYecKre BEJMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO
TEIJIOTHI, YJIeTbHAs TETJIOEMKOCTh BEIIIECTBA, yIeJIbHAs TEIJIOTA IJIaBJICHMUS,
yJelbHas TeroTa mapooOpa3oBaHusl, yieabHas TETUIOTa CTOPAHUS TOILINBA,
KOO PUITMEHT TONIE3HOTO JEHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS
BJIQXXHOCTh BO3/lyXa, JJIEKTPUUECKUH 3apsij, cuia TOKa, JJIEKTPUUYECKOE



HalpsOKEHUE, CONPOTHUBIIEHUE TPOBOJHUKA, YJECIBHOE CONPOTUBIICHHE
BEIIECTBa, pabOoTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA), MPU OMUCAHHUH
MPaBWIBHO TPAKTOBaTh (PU3UYECKUII CMBICT HCHOJB3YEMBIX BEJIUYUH,
0003HaUYEeHHUA M EAUHMIBI (PU3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUYECKUE SBJICHUS U TPOIECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOopUn
CTPOEHMs BEILECTBA, MPUHIUI CYNEPIO3ULMU ToJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma Ui ydacTka LENH, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHHUs! SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMATUYECKOE BBIPAXKECHHUE;
OOBACHATH (PU3MYECKUE TMPOLIECCHl U CBOWCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluil NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 -2 JIOrMuecKux
IaroB ¢ Omnopod Ha 1—2 H3y4YEHHBIX CBOMCTBAa (DU3UUECKUX SBJICHU,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarh pacu€THble 3a7a4u B 2—3 AeMCTBUSI, UCTIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUS 3ajauu
3aMMUCBIBATh KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX ISl PEILEHUS
3a/1a4u, BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
MPOBOJIUTh PACUETBl M CPABHUBATH MOJIYYEHHOE 3HAYeHHE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpPH [OMOIIU
(U3NMUECKUX METOJ0B, HCIOJIb3Yysl OINHMCAHME MCCIEIOBAaHUSA, BBIIETATh
MPOBEPSIEMOE  NPEANOJIOKEHNUE, OLEHUBATh MPABUJIBHOCTh  MOPSAKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, J€JIaTh BHIBOIBI,

IPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DU3HUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KalWUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JABJIEHUS BO3/lyXa OT €r0
00bEMa, TemmnepaTypbl, CKOPOCTH IpPOIIECCa OCThIBAHUS M HArpeBaHUs IMpHU
U3ITyYEHUH OT 1IBETa M3JIydaromieil (IorIouariieii) moBepXHOCTH, CKOPOCTh
WCIIapEHUsI BOJbI OT TEMIIEPATYpPhl KMIKOCTH M IJIOLIAAN €€ IMOBEPXHOCTH,
ANEKTpU3alusg Tel W B3aUMOJEWCTBHE  DJIEKTPUYECKUX  3apsIOB,
B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BHU3YyaJW3allMsl MATHUTHBIX IOJIEH
NOCTOSIHHBIX MarHUTOB, IEUCTBHSI MArHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOBUrATENS MOCTOSSHHOTO TOKA):
(GopMynupOBaTh MPOBEPSIEMBbIE MPEANOIOKEHNUS, COOMpPAaTh YCTAaHOBKY M3
MpeJIoKEHHOr0 000pyA0BaHUA, OMUCHIBATh XOJ OMbITa U (HOPMYJIUPOBATH
BBIBOJIBL;



BBIIIOJIHATH MPSMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTENBHON BIAKHOCTH
BO3/lyXd, CHJIbl TOKA, HANpSOHKEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npuOOpoOB W JATYUKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH PE3yJbTaThl
U3MEpEeHUH ¢ y4€TOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

IPOBOJUTH WCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BETUYMHBI OT
Ipyroi ¢  HCIOJb30BAaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUS TPOBOJIHUKA OT €r0 JUTMHBI, IJIOIIAX MONEPEYHOTO CEUEHUS
U YAEJIBbHOTO CONPOTUBJIEHUS BEUIECTBA MPOBOJHMKA, CHJIBI TOKA, UAYIIETO
yepe3 MNPOBOJHUK, OT HANpPsHKEHUS HA MIPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBbHOTO M TNapaJjIeIbHOTO  COCIMHEHUM  MPOBOJAHHUKOB):
IJIAaHUPOBATH UCCIIEI0BAaHNE, COOMPATh YCTAHOBKY M BBINIOJIHATh U3MEPEHUS,
cienys NPEIJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH B BHJI€ TaOJMI[ U TpaHKOB, JeNaTh BHIBOJbI MO pe3yibTaTam
UCCJIEI0BAHNS;

POBOJUTh KOCBEHHBbIC W3MEpeHUs (U3MYECKUX BeIUYUH (yIebHas
TEMJI0OEMKOCTh BEIIECTBA, COMPOTUBJIECHUE MMPOBOJIHMUKA, pab0Ta U MOIIHOCTh
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEpPEHHS], coOupaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAys NPEIJIOKEHHOW HHCTPYKIUHU, U
BBIYUCIISATh 3HAUYEHUE BEJINYNHBIL;

co0II0aTh IpaBUJia TEXHUKKU OE30MacHOCTU IpU padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapakTepu30BaTh  MPUHIUIIBI  JEUCTBUS  M3YYEHHBIX TNpPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX ONHCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUJICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETpP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW SHEPrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUUYECKHUE
MPEAOXPAHUTEINHU, DIEKTPOMArHUT, SJIEKTPOABUTATENb MOCTOSHHOTO TOKa),
UCTIOJNIb3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U HE0OXOIUMbIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpHI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETP, THUIPOMETP, MABUIATE]Ib BHYTPEHHErO CrOpaHUs,
ANEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbI JJIEKTPUUYECKUX LEned ¢
MOCJEAOBATEIbHBIM U MAPAJJIEIbHBIM COECIMHEHUEM 3JIEMEHTOB, pa3inyasi
yCIJIOBHbIE 0003HAYEHUs AJIEMEHTOB JIEKTPUUECKUX IETEH;

OPUBOAUTH IPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO
WCTIONIb30BaHUs  (DU3UYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
obecrieueHuns 0€30MaCHOCTH MPHU OOpaIleHUuH ¢ MPUOOPaMU M TEXHUUECKUMU



YCTPONCTBAMU, COXPAHEHHS 3I0POBbS U COOMIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

e OCYUIIECTBJIATH MOUCK MH(pOpManuu pusndeckoro coaepxxanus B Mlatepuere,
HAa OCHOBE HMEIONIMXCS 3HAHUM U MYyTEM CpPABHEHHS JOMOIHUTEIbHBIX
MCTOYHUKOB BBIJCIATh MH(OPMAIUIO, KOTOpasi SIBISETCS MPOTHUBOPEUHUBOM
WM MOXET ObITh HEJJOCTOBEPHOM;

e HCIOJIb30BAaTh MPH BBIMNOJHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJSPHYIO
JIUTEepaTypy (PU3MUECKOro COAEpKaHMs, CIIPAaBOYHBIC MaTEpHajbl, PECYPChHI
cetu HWuTepHer, BiageTh NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE NUCHMEHHBIE M KpATKHE YCTHBIE COOOIICHMS,
0000mass uUHpOpMAIUI0O U3 HECKOJBKUX HCTOYHUKOB  (PU3UYECKOTO
coJiepKaHusl, B TOM YHCIJIE MyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON
WIM UCCJIEIOBATENbCKON NEATEIbHOCTH, TP ATOM T'PaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHATUWHBIN  ammapar Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEN;

e MpU BBHINOJHEHUU YYEOHBIX TMPOEKTOB U HCCICIOBAHUN (HU3UUECKUX
IPOLECCOB pacHpenes Th OOS3aHHOCTH B TpPyHIEe B COOTBETCTBUU C
MIOCTABJICHHBIMU 33Jla4aMu, CIEAUTHh 3a BBITIOJIHEHHEM IJIaHa JEUCTBUA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBINM BKJIAJ B
JEATEIBLHOCTh TPYIIIBI, BBICTPAUBAaTh KOMMYHHUKAaTHBHOE B3aWMOICHCTBHE,
MPOSIBIISASI TOTOBHOCTH pa3peiiath KOH(IUKTHI.

K xonmy oOydenus B 9 kiaacce mpeaMeTHbIC pe3yibTaThl Ha 6a30BOM ypOBHE

JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCMOJb30BATh TOHATHS: CHCTeMa OTCU€Ta, MaTepuajibHasg TOYKa,
TPAeKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOro JBWXKEHUs, nedopmanus
(ynpyrasi, TmjiacTAuyeckasi), TpEHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTb U MEperpy3ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJieOaHUS U
BOJIHBI, 3BYK, HHQPaA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKaja
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaJbHO30PKOCTb, CIIEKTPbI
WCITyCKaHUSI W TIOTJIONICHUS, anbda-, 0eTa- U raMmma-u3aydeHus, U30TOIIbI,
sJiepHasi YHEPTeTHKA,

e pasznuuaTh SBIEHUA (PaBHOMEPHOEC W HEPAaBHOMEPHOE MPSMOIHHEHHOE
JBWKEHUE, PABHOYCKOPEHHOE TMPSMOJMHEHHOE JIBIXKEHHE, CBOOOIHOE
najieHue Tell, PaBHOMEPHOE IBHUKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE
T€J, PEaKTUBHOE JBWXKEHHUE, KojeOaTrenpHOe IABMKEHHUE (3aTyXarolue u
BBIHY)KJICHHBIE KOJieOaHMs), PE30HAHC, BOJIHOBOE IBWIKEHUE, OTPaKEHHE
3ByKa, MPSMOJIMHEHHOE pPacHpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIICHUE



CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHE OEJIoro CBeTa B
CIIEKTp U CJIOKEHHE CIEKTPaIbHBIX IBETOB, JTUCIIEPCUSI CBETA, €CTECTBEHHAS
PaaIMOaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMYATOrO CIEKTpa H3IyYEHHs) IO
OMHMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHUW B
OKpyXaromeM Mupe (B TOM 4YHCIe (PU3NYECKHE SBICHUS B TPHUPOJE:
MPUJIUBBL U OTJIMBBI, JBUXEHUE MUIaHeT COMHEYHOM CUCTEMBI, PEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHaMHU, 3X0, IIBETA TeJl, ONTUYECKUE
SBJICHUS B  TIPUPOJE, OuoJiorM4eckoe  JICHCTBUE BUJIUMOTO,
yabTpaUOIETOBOTO W PEHTTCHOBCKOIO  M3JYyYEHHM, €CTECTBEHHBIN
paauoOaKTUBHBIA (OH, KOCMHYECKHE JYy4Yd, PaJUOAKTUBHOE U3IIyYCHUE
IPUPOJIHBIX MUHEPAJIOB, IEVCTBUE PAIMOAKTUBHBIX U3IyUYEHHUI HA OPraHU3M
YeJIoBEeKa), MPU OTOM TMEPEBOJUTHh MPAKTUYECKYIO 3a/Jadyy B Yy4eOHYyIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
ONUCHIBATh M3YUYCHHBIC CBOWMCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIOIb3YS
dbusznueckue BeTUYMHBI (CpPEelHsIi W MIHOBEHHass CKOpPOCTb Tella TMpHU
HEPAaBHOMEPHOM [IB)KCHUU, YCKOPEHHUE, NEPEMEILICHUE, IyTh, YTIIOBas
CKOpPOCTb, CHJIa TpPEHHUSA, CHJIA YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TAaJCHUs, BEC Tela, WMIYJIbC TENa, WMITYJIbC CHIIBI,
MeXaHuueckas paboTa M MOIIHOCTb, NOTEHIMANIbHASI DJHEpPrus Tea,
NOJHATOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs JHEPrusi CHKaTou
NPYKUHbI, KHHETUYECKasl SHEPrUsl, MOJIHASI MEXaHUYECKasi SHEPrusi, MepUuo
M 4acTtoTa koyiecOaHWii, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMJICHUSI Cpeabl), MpPU ONUCAHUU
MPaBWJIBHO TPAKTOBATh (PUBMYECKUM CMBICT MCIOJIb3YEMbIX BEJIUYMH,
0003HAaUeHUsA W E€IUHUIBI (PU3NYECKUX BEJIUYHH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIIMYMHAMH,
CTPOUTH TpaUKK U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCTIONB3Yysl 3aKOH COXPAHEHUsI JHEPTruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHLNN CYNEPIO3UIUU CUJI, TPUHIIUIT OTHOCUTEIBHOCTH [ anuies, 3aKOHbI
HproToHAa, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKEHHS U TIPEJIOMIICHHS
CBETa, 3aKOHBI COXPAHEHUS 3aps0BOrO0 U MAcCCOBOIO YHCEIN MPHU SIEPHBIX
peakIusax, MpU OTOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3alUChIBATh €70 MAaTEMaTUYECKOE BHIPAKEHUE;

OOBACHATH (PM3MUECKUE TPOIECCHl U CBOWMCTBA T, B TOM YHCIE W B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH



PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMUECKUX
[IaroB ¢ OMOpod Ha 2-3 U3YYEHHBIX CBOMCTBA (DU3MUYECKUX SIBICHUH,
(Gu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIE 3a7a4d (ONUPAIOIINEC Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (DPU3MUECKHUE BEIIMYUHBI: HA
OCHOBE aHaJlM3a yCJIOBUS 33Jaud 3allUChIBaTh KPaTKOE YCIOBUE, BBISBIIATH
HEJOCTAIONINe WIM M30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIE ISl  PEIICHUs, NPOBOAUTH pacuy€Tbl U  OICHUBATH
PEAIMCTUYHOCTD MOIYYEHHOIO 3HaYEHUs PU3NUECKON BEJTMYNHBI,
pacrno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYXHO pEIIUTh IPU  I[OMOIIU
(GU3NYECKUX METOAOB, HCIONB3YSl OIHMCAHWE WCCIEIOBAHUsS, BBIICIATD
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OILEHWBAaTh  MPABWIBHOCTh  MOPAIKA
MPOBEJICHUS HCCIEAOBaHNUs, ANIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHI
HaOJIIOJICHUI U ONBITOB;

IPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3UUECKUX SIBICHUN WIN (PU3NYECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
DHEPTUM, 3aBHCHUMOCTh IMEpHOoJa KoJeOaHWW TNPYKUHHOTO MasTHHKA OT
Macchl Tpy3a U KECTKOCTU NPYKUHBI M HE3aBHUCUMOCTb OT AMILIUTY/IbI
MaJlbIX KOJICOAHUMU, NMPSIMOJIMHEWHOE paclpOCTpaHEHHUE CBETA, PA3JI0KEHHE
0enoro cBeTa B CHEKTP, M3YYEHHUE CBOMCTB N300paKeHUsI B INIOCKOM 3€pKajie
U CBOMCTB M300pakeHUs MpeaMera B coOMparomie juH3e, HaloJeHue
CIUIOIIHBIX U TUHEHYATHIX CIEKTPOB M3IYUYCHHUS): CAMOCTOSITEILHO COOMPATh
YCTaHOBKY M3 W30BITOYHOTO HA0Opa 000PYI0BAHMSI, ONMCHIBATH X0 OMBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOANTH TPU HEOOXOIMMOCTH CEpHUIO0 TMPSMBIX HM3MEPEHUH, OMpeelss
CpelHee 3HAauyeHUE U3MepsAeMOM BeNIMYMHBI ((DOKYCHOE paccTOsTHUE
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEeHUs
(M3MepuTeapLHOTO MPUdopa);

OPOBOAUTh  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHMH C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHUH (3aBUCUMOCTD MyTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM JBWKCHMH 0€3 HadaabHOW CKOpPOCTH, MepHoaa
KoJie0aHuN MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXEHUs CBETA OT yrIjia MaJieHUsl U yria MpeJOMJICHUs OT yria MaJeHUs):
IUIAHUPOBAaTh ~ HCCJEOBAaHUE, CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY,
(uKCHPOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHUMOCTH (DM3MUECKUX BEITHMUWH
B BUIe TaOuuIil U TpaduKOB, AeTaTh BBIBOABI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
MIPOBOAUTH KOCBEHHbIE U3MEPEHUS (PUBNUECKUX BEIUYUH (CPEAHSISI CKOPOCTh
U YCKOpEHHE TeJa IMpH pPaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE
CBOOOMHOTO TAaAeHUsA, KECTKOCTh TPYXHUHBI, KOIDPHUIMEHT TpeHus



CKOJIbKEHUS, MEXaHMuyeckas pabdoTa M MOIIHOCTb, YacTOTa M MEPHOA
KoJe0aHuN MaTeMaTUYECKOTO M MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CUja
coOuparomend JIMH3bI, PaJNOAKTUBHBIA (OH): TUIAHUPOBATH H3MEPEHUS,
coOMpPaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIIEYs
OPEUIOKEHHON  MHCTPYKLMM, BBIUMCIATH  3HAYEHUE  BEJIUYMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOW MOTPELIHOCTH
U3MEPEHU;

coOI0aTh MpaBHJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ JIabopaTOPHBIM
000py1I0BaHUEM;

pa3nauyaTh OCHOBHBIE IPU3HAKU H3YYEHHBIX (PU3MUECKHX MOJEJEH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TENIO, TOYCUHBI HCTOYHHUK CBETA,
JTy4, TOHKas JMH3a, IUIAHETapHas MOJETb aToMa, HYKIOHHAas MOJEh
aTOMHOTO SI/1pa;

XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIHE:
CIUIOMETP, JATYUKHU MOJI0KEHUS, PACCTOSHUS U YCKOPEHUS, paKkeTa, IX0JIOT,
OYKH, TEpPUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, Kamepa BuibcoHa), HCNOJb3ysl 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SBJICHUN ¥ HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelieHnr  y4yeOHO--TIPaKTUYECKUX  3a7ad, ONTHYECKHUE CXEMbl  JJs
HOCTPOEHUSI U300paKEHH B MJIOCKOM 3epKajie U coOuparouiei JuH3e;
PUBOJIUTH IPUMEPHI (HAXOIUTh HH(POPMAIIMIO O MPUMEPaAX) MPAKTUUECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HH  JUIS
oOecrneueHus 0€30MaCHOCTU MPU 0OpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIATh MOUCK MH(pOpMaLuu (HU3NUECKOTO cosepkanus B IHTepHeTe,
CaMOCTOSITENNbHO  (OPMYNUPYsT TOUCKOBBIA  3alpoC, HAXOIUTh MYyTH
OTIpeAeNiCHUs] JOCTOBEPHOCTH TOJyUYEHHOW WH(POpPMAIMM Ha OCHOBE
MMEIOLIUXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPU BBHIMOJIHEHUU YYEOHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JIUTEepaTypy (pU3MUECKOro cojaep:KaHMsl, CIIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  MHTepHer, BiameTh NpuéMaMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uH(pOpMaLlMM M3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAepk aHUs,
MyOMMYHO TPEACTABISITh PE3yAbTaThl MPOCKTHOW WM HCCIEI0BATEIBCKON



NEATEIbHOCTH, IIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh U3YUYEHHBIN IMOHATHWHBIN
anmapar H3y4aeMmoro pasnaena (UMK U COMPOBOXKIATh BBICTYIUICHHE
npe3eHTalnel ¢ y4€TOM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 dusnka - HayKa o oj1e 2 0 0
M3HEa - Hayka o Hpupol https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusnueckue Be 2 0 1
VISHHCCIHE BETITHIHb https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbI METO/ I03HAHUS hitps/m.cdsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne peuiecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 0 | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTO elIecTBa 2 0 0
TPEraTHyl OV BEMECTE https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
. M
3 CXAHITICCKOT ABHACHIC 3 0 0 https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 0 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 0 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
i P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' Y UX B3aWMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne ni/m Tema ypoka KoimuecTBo IEKTPOHHbIE LHPpOBLIe
4ACOB o0pa3oBaTe/bHbIE Pecypchl
1 ®du3uka — HaykKa 0 Ipupojie. SBiaeHus mpuposl 1 htips://resh.edu.ru/subject/28/
2 Du3nYECKUE SBJICHUS 1
3 Du3nyUeCcKre BEIMYUHBI U X H3MEPEHHE 1 htips://resh.edu.rufsubject/ 28/
4 VYpok-uccnenosanue "M3mepeHue reMneparypbl Ipy MOMOLIH KUIKOCTHOTO |
TEPMOMETpA U AaTYUKa TEMIEpaTyphl"
5 MeTtoasl HayuHOTo Mo3HaHuA. Onucanue PU3NIECKHUX SBICHUI ¢ TOMOIIBIO 1 bubnnoreka [JOK
Mozaenen https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JadbHOCTh MOJETA IApUKa, |
MYLIEHHOTO TOPU30HTAIBHO, TEM 00JIblle, YeM OOJbIlie BhICOTa MycKa"
7 Crpoenue BemiecTBa. ONBITHL, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE | bubnmnorexa [JOK
BEILICCTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>keHue 4acTHIl BEIISCTBA 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccienoanue «OnbITH O HAOIIOAEHUIO TEIUIOBOTO PACHIMPEHUS 1
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA 1
1 Oco0OeHHOCTH arperaTHhIX COCTOsTHUHM BOABL. O000IIEHUE TI0 pa3ieny | bubnmorexa [JOK
«IIepBoHauanbHbBIE CBEACHUS O CTPOEHUH BEIIECTBA https://m.edsoo.ru/ff0a0378
12 Mexanuyeckoe ABUKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE IBUKEHUE 1 bubmuoteka [JOK




https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. Equnuiisi ckopoctu bubnnorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt ¥ BpeMeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubmmoreka [JOK
15 HNuepuusa. Macca — Mepa UHEPTHOCTH TeN hitps://m.c dsofru J0a0c10
16 [TnotHoCTh BemecTBa. PacueT Macchl 1 00beMa Tena Mo ero MIOTHOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenne IIOTHOCTU TBEPIOTO Tea
18 Pemenue 3amau o reme "[lnotHocTh BemecTa" ngg;;f;;gﬁifoau%
19 Cuna xak XxapakTepucTHhKa B3auMoieicTBus Tesl. Cuiia ynpyroctu. 3akoH https://resh.edu.ru/subject/28/
I'yka
20 Jlaboparopnas pabota «/3ydyeHne 3aBUCUMOCTH pacTsbkeHus (aedopmarivn)
MPYKUHBI OT MPUIIOKEHHON CHUIIBD)
21 [[“IBnenue Tsarorenus. Cuia TSKeCTU
” CBsi3b MEX]y CHIJION TSKECTH U Maccoil Tena. Bec Ttena. Pemenne 3aga4 mno bubnmorexa LIOK
teme "Cuna Tsxectu" https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpyTrux IutaHerax. @u3nyeckue XapakTepUCTUKU TUIaHET bubmmorexa LIOK
https://m.edsoo.ru/ff0al502
bubnnorexa [JOK
24 Msmepenue cun. JlunaMomeTp https://m.edsogru/fanlSCC
bubnuotexa [JOK
23 Bec Tema. Henecomocts https://m.edsogru/fanl778
26 CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX MO OJTHOM mpsiMoid. PaBHOAEHCTBYIOTIIAS bubnmnorexa [JOK
CUII https://m.edsoo.ru/ff0ala70
27 Pemrenue 3ampau no reme "PaBHonelicTByromast cui'”




bu6nmoreka [IOK

28 Cuna tpenus u e€ Bupl. TpeHue B IpUpoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
79 Jlaboparopnas pabota «/3y4eHrne 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKECHUS bubnuorexa [JOK
OT CHJIBbI IaBJICHUSI U XapaKTepa CONPUKACAIOLIUXCS [IOBEPXHOCTEN https://m.edsoo.ru/ff0alcc8
30 Pemenue 3agau Ha onpeiesieHre paBHOACHCTBYIOIIEH CHJITbI
31 Pemenwue 3anay mo Temam: «Bec Tenay, «'padudeckoe n300paxeHue CUi, bubmmoreka [JOK
«Cunbly, «PaBHOAECHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0
1 KonTponbnas pabora no Temam: «Mexanuyeckoe IBuxkeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'papuueckoe nzodpaxenue cuiny, «CUib»
33 JaBnenue. CriocoObl yMEHbIIICHUS U YBEJTMYEHUS JaBICHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a20a6
34 JaByieHune ra3a. 3aBUCUMOCTD JABJICHUS T'a3a OT 00bEMa, TeMIIEpaTyphl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMH TEJIAMHU, KUJKOCTIMU U ra3aMu. 3aKOH bubnnoreka [JOK
Ilackansa https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE JICCTBUEM CUJIBI TSKECTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «JlaBiaeHue B KUAKOCTH U rasze. 3akoH [lackamns» bubmmorexa [IOK
https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmarommecs cocyae! https://m.edsogru/ff0a2970
39 IMuapaBnuueckwuii mpecc bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [1opiiHeBOH KUIKOCTHBIN HACOC
, bubnmoreka [JOK
41 Atmocdepa 3eMiH ¥ IPUYHMHBI €€ CYIeCTBOBAHUS https://m.edsogru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue bubmmorexa [IOK

https://m.edsoo.ru/ff0a2b5a




bu6nmoreka [IOK

43 N3mepenue atmocdeproro aasienus. Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT BBICOTHI HAJl YPOBHEM MOPS bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. ArmochepHoe naBIeHUE HA Pa3IMUHBIX BBICOTaX bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amaq mo Teme " AtmochepHoe gaBienue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJN0. ApXUMeEI0Ba CUila bubamorexa LOK
https://m.edsoo.ru/ff0a3276
43 Jlaboparopras padota «OnpeereHre BRITATKHBAIOIICH CHITBI, ICHCTBYIOIICH bubnnorexa [JOK
Ha TEJI0, IOIPYKEHHOE B XKUIKOCTH https://m.edsoo.ru/ff0a33fc
49 Jlaboparopnas pabota no teme «lccnenoBanue 3aBUCUMOCTH Beca Teja B Bbu6mmoteka [JOK
BOZIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCTH Tellay» https://m.edsoo.ru/ff0a3514
50 [1naBanue Ten bubmorexa [IOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopatopnas padora "KoHcTpyupoBaHHe apeoMeTpa WM KOHCTPYUPOBaHHE
JIOJIKYU U OTIpEJIeNIeHHEe €€ rPy30MoabEMHOCTH"
50 Pemenue 3amau mo remam: «IlnaBanue cynoB. Bo3myxoriaBanue, bubnnoreka [JOK
«/laBneHue TBEPAbIX TEN, )KUAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
53 KonTponbHas pabota o Teme «J{aBneHue TBEpbIX Tel, )KUIKOCTEH U ra30B»
54 Mexanunueckas pabota brbmmorexa [TOK
https://m.edsoo.ru/ff0a3f82
55 MomnHocTts. EquHuiiel MOHocTi bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIHOCTH, pa3BUBAEMOM NPU NOIBEME 110
nectHuue"
57 [Ipoctele Mexanu3mbl. Peruar. PaBHOBecHe CHIT Ha pblyare
58 Peruaru B TexHuke, 01Ty M ipupojie. Jlabopatopnas pabora «lccnenoBanue bubmuoteka [JOK




YCIIOBUI PaBHOBECHS PbIYara

https://m.edsoo.ru/ff0a478e
bubnunoreka LIOK

59 Pemenne 3amad mo Teme «Y CI0BUS paBHOBECHS phIyara 1
A P P https:/m.edsoo.ru/ff0a48a6
60 Koaddurment nose3noro nericteus Mmexanusma. JlaboparopHas padora |
«M3mepenue KII/] HakJIOHHOM MIOCKOCTH»
bubnunorexa LIOK
61 Pemenue 3agay mo teme "Pabdora, momuocts, KIT/T" 1
A = A https://m.edsoo.ru/ff0a4c48
bubnunorexa LIOK
62 Mexanudeckas 3Heprus. Kunetnyeckas u MoTeHIMaIbHast SHEPTUsl 1 1
https://m.edsoo.ru/ff0a4252
. bubmnorexa IJOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTruu 1 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TeMe "DKCIEePUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS
64 KHHETUYECKON U MOTEHIIMAIBbHON YHEPTUH IIPU CKAThIBAHUU TEJIa 1O 1
HaKJIOHHOM INIOCKOCTH"
65 KonrtponsHas pabora o Teme «PaboTa 1 MOITHOCTB. DHEPTUS» 1
bu6mmoteka IIOK
66 PesepBurbiii ypok. PaboTa ¢ Tekctamu 1o TeMe "MexaHn4yecKoe ABHKeHue" 1
P yp a https://m.edsoo.ru/ff0adee6
67 PesepubIit ypok. Pabota ¢ Tekcramu mo teme "JlaBiieHne TBEPABIX Te, | bubnnoreka [JOK
JKUIKOCTEN U Ta30B" https://m.edsoo.ru/ff0a4ffe
68 PesepHblil ypok. Pabota ¢ Tekctamu o teme "Pabota. MOIIHOCTS. |
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

DJIeKTpOHHbIe HH(pPOBbIE

Ne ni/m Tema ypoka KouunyecTBo
o0pa3oBaTejibHbIE PeCypPChI
4acoB
| OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIBITHBIE 1 bubnuorexa [{OK
MMOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUIAKOTO U Ta3000pa3HOTO COCTOSHUM BEIECTBA 1 bubmorexa HOK
P ’ p https://m.edsoo.ru/ff0a540e
4 OOBsicHEeHHE CBOMCTB TBEPIOTO, )KUJIKOTO M Ta3000pa3HOr0 COCTOSHUN 1
BEILECTBA Ha OCHOBE IOJIO)KEHUHN MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN
bu6nmoreka LIOK
5 Kpucranmmaeckue u amopdHbIe Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanWUIIPHOCTD. [I0BepXHOCTHOE HATSHKCHUE 1 bubmmorexa [IOK
p ) p https://m.edsoo.ru/ff0a5530
bu6nmorexa [IOK
7 TeroBoe pacliMpeHne U CokaTue 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEINIOBOTO JBUKEHUS |
YaCTHI]
9 Baytpennss sueprus. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPTHH 1 bubmmorexa [TOK
yIp prHi. yIp p https://m.edsoo.ru/ff0as5c60
bu6nmorexa [IOK
10 Buas! Tenonepenaun 1 1
https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenius "[IpakTudeckoe NCTOIb30BaHUE TEIIJIOBBIX CBOHCTB 1 bubmuoreka [{OK
BEIIECTB U MaTEPUAJIOB B LIENAX 3HEeprocoepexenus" https://m.edsoo.ru/ff0a65c0
bubnunorexa LIOK
12 KonuuectBo TemnorTel. Y neabHas TEMI0EMKOCTD 1 s
https://m.edsoo.ru/ff0a6976
13 YpaBHeHUe TeroBoro 6ananca. TermmooOMeH U TEIIOBOE paBHOBECHE 1 bubmuoteka [IOK




https://m.edsoo.ru/ff0a7088

JlaGopaTtopHnas padota "VcciaenoBaHue sIBJICHUS TEIJI000MEHa TTPH

bu6nmoreka [IOK

14 CMEIINBAHUU XOJIOHOM U ropsiuei Boab!" https://m.edsoo.ru/ff0a6a98
15 Pacyer konruecTBa TEIIOTH, HEOOXOAUMOTO JJIsi HAarpeBaHus Tela u
BBIICJIIEMOTO UM MPU OXJIAXKICHUU
16 JlaGopaTopHnas padota "OnpeaesieHne yaeIbHON TEIJIOEMKOCTH BerecTBa" bubmmorexa [IOK
https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHas TEIJI0TA CTOPAHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEpEBAHNE KPUCTANIMYECKUX TeJl. Y IebHas TEII0Ta Bbu6moteka LIOK
[JIaBJICHUSA https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "OnpeneneHue yaenbHON TEIIOTH IUIaBIeHUs JIbaa" bubmmorexa [IOK
https://m.edsoo.ru/ff0a72fe
bubnunoreka LIOK
20 [TapooOpa3oBanue u konaeHcauus. Vcnapenue hitps://m.cdsoo.ru/f0a740c
71 Kunenue. Y nenpHas Teriora napooOpa3oBaHus U KOHICHCAIINH. bubmuoreka [IOK
3aBUCUMOCTh TEMIIEPATyphl KUIIEHHUSI OT aTMOC(HEPHOT0 JaBJICHUS https://m.edsoo.ru/ff0a786¢c
” Bnaxxnocts Boznyxa. JlabopaTopHas padota "Onpenenenrne OTHOCUTEIbHON bubnnorexa [JOK
BIIQYKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1au Ha onpeeneHUe BIaXKHOCTH BO31yXa
24 [Tpunnune! paboTel TeTOBBIX ABUTraTeneil. [Taposas TypOuna. [IBuratens
BHYTPEHHET0 CTOpaHus
)5 KII[ rerioBoro asuratesns. TenaoBbie JBUTATEIHN U 3al[UTa OKPYKAIOIIEH bubnnorexa [JOK
cpensl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIEccax
7 [ToaroToBKa K KOHTPOJILHOM paboTe 1mo Teme "TerToBkIie sIBJICHUSI. bubnmnorexa [JOK
W3meHenune arperaTHeIX COCTOSIHHM BerecTa' https://m.edsoo.ru/ff0a83f2
28 KonTtponbHast padora o Teme "TeroBsle siBieHus. M3MeHeHNe arperaTHbIX bubmuotexa [IOK




COCTOSIHHU BenrecTna"

https://m.edsoo.ru/ff0a86ae

29 Onexrpuzanus Tei. J[Ba poja 3JIEKTPUUECKUX 3apsiioB
30 VYpoxk-uccienopanue "IaeKTpU3alus TeI UHIYKIUEH U IpU
CONPUKOCHOBEHUU"
31 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona bubmorexa HOK
https://m.edsoo.ru/ff0a87e4
1 DnekTpuyeckoe noJie. HanmpspkeHHOCTD AnekTprudeckoro mods. [IpuHnun bubnmnoreka HOK
CYNEPIIO3UIUH JIEKTPUUECKUX MO https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsaoB. DaeMeHTapHbIl 3apsaa. CTpoeHue aToma
34 [IpoBOgHUKY U IHUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia bubmmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMEHEHHE CBOMCTB 3JIEKTPUUECKUX 3apsii0B bubmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUECKHI TOK, YCIOBHS €r0 CyliecTBOBaHUs. McTouHuku bubmmoreka [JOK
DJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlelcTBUA SIIEKTPUYECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccienoBanue "JleficTBre 3JE€KTPUUECKOTO MO Ha TPOBOJHUKU U
JTUAJIEKTPUKH"
39 DNEeKTPUUECKUM TOK B METAJUIAX, )KUJIKOCTSIX U ra3ax bubmmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH
but6mmorekxa [IOK
41 Cuna Toka. JlaboparopHas pabota "M3mepeHne u peryinpoBaHie CHIIbI TOKa" hitps://m.cdsoo.ru/f0a8bd6
42 DnekTpuyueckoe HampspkeHue. BoasTMmerp. Jlabopatopnas pabota bubnuotexa [JOK
"M3MepeHue U peryJinpoBaHue HapsHKeHNs " https://m.edsoo.ru/ff0a9%e14
43 ConpoTusieHNe MPOBOJHUKA. Y IEIbHOE COITPOTUBIIEHUE BELLIECTBA bubnmorexa LHOK

https://m.edsoo.ru/ff0aa738




44 JlaGopaTopHas paboTta "3aBUCUMOCTH JJIEKTPHUUECKOTO CONMTPOTHBICHHS bubnmnoreka HOK
IIPOBOJHMKA OT €r0 JJIMHBI, IUIOIAU [ONEPEYHOr0 CEYEHMsI U MaTepuana" https://m.edsoo.ru/ff0aa738
bubnmnoreka HOK
45 3aBUCUMOCTB CHJIbI TOKA OT HAIpsDKEHUs. 3akoH OMa 1S ydacTKa Lenu 1
p yd
https://m.edsoo.ru/ff0aa44a
46 JlaGopaTtopHnas padota "VcciaenoBaHue 3aBUCHMOCTH CHJTbI TOKA, HJTYIIETO bubmmoreka [JOK
yepes pe3ucTop, OT CONMPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS HA pe3ucTope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U APAILIENBHOE COEAUHEHUS IIPOBOIHUKOB
p P
43 JlaGopaTtopHnas pabota "IIpoBepka npaBuiIa CI0XKCHHUS HAIPSHKECHUH TIPH bubnnorexa [JOK
II0CJIEI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaaS8
49 JlaGopaTtopHnas pabora "IIpoBepka npaBuiIa JjIs CUIIBI TOKA TIPH bubmmoreka [JOK
napasuieIbHOM COEIUHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3amau Ha mpumeHenune 3akoHa Oma i pa3TudHOr0 COSTUHEHUS bubnnorexa [JOK
[IPOBOITHUKOB https://m.edsoo.ru/ff0aaf8a
bubnnorexa [JOK
51 PaboTa 1 MOIIHOCTH AMEKTpUYECKOro Toka. 3akoH [xoymnsa-Jlenia 1
https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHnas padota "Onpenenennue padoThl ¥ MOITHOCTH JIEKTPUUECKOTO bubnmnorexa [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUeCcKHe [ENu U MOTPEeOUTENHN IEKTPUIECKON IHEPTHH B OBITY. bubmuoreka [IOK
KopoTkoe 3amblkaHue https://m.edsoo.ru/ff0ab660
54 [ToaroroBka Kk KOHTPOJBHOM pabOTE MO TeMe "DIECKTPUUECKUE 3apsIbI. bubnuoreka [JOK
3apsKeHHbIE TeNla M UX B3auMoaencTBUs. [1oCcTOSHHBIN 31eKkTpuyecKuii ToK" https://m.edsoo.ru/ff0abd2c
55 KontponbHas padoTa o Teme "INeKTpUIecKre 3apsibl. 3apsHKeHHBIE Tea U bubnmnorexa [JOK
UX B3auUMOJeHCTBHS. [I0CTOSHHBIN 3JIEKTPUYECKHUM TOK" https://m.edsoo.ru/ffO0abea8
56 [TocTositHHBIE MAarHUTHI, X B3aUMOJACICTBUE
. bubnuoteka [JOK
57 Vpok-uccnenopanue "M3ydeHue noyel MOCTOSIHHBIX MarHUTOB" 1
P y4
https://m.edsoo.ru/ff0ac3d0
53 MaruntHoe nosie. MarHuTHoOeE 110J1e€ 3eMJIM U €r0 3HAYECHUE [UTS )KU3HU Ha but6mmoreka [IOK

3emiie

https://m.edsoo.ru/ff0acOba




59 OmnbiT OpcTeaa. MarHuTHOE MOJI€ MIEKTPUUECKOTo Toka MaraHuTHoe mosie 1 bubnmnoreka HOK
KaTyIIKU ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpuMeHeHue IeKTPOMArHuTOB B TexHUKe. JJabopaTopHas pabota 1 bubmmoreka [JOK
"N3ydyeHue nercTBUSA MArHUTHOTO IOJIsl Ha MPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpoABUTaTEIb IIOCTOSIHHOIO TOKa. VcIioib30BaHNE AIEKTPOABUTaTENEH
61 B TEXHHYECKUX YCTPOHCTBAxX U Ha TpaHcnoprte. JlabopaTopHas pabora 1 bubmmorexa LIOK
"KOHCTpyHpOBaHHE U U3ydeHHE PabOTHI AIEKTPOIBUraTENS" hutps://m.edsoo.ru/MDac8be
62 Onpitel @apanes. 3aKoH neKTpoMarHuTHOM nHaykuu. [Ipasuno Jlenua 1
63 Onekrporerepatop. CriocoObl NOTyYeHUS EKTPHIECKOR IHEPTHH. |
DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJBLHOU paboTe MO TeMe "IIEKTPUUECKHUE U MAarHUTHbBIE |
SBJICHUS"
65 KonTtponpsHast pabota o Teme "DIeKTpUIeCKHe U MAaTHUTHBIC SIBJICHUS" 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0acb14
66 PeseprHblit ypok. Paborta ¢ Tekctamu o teme "TeroBelie sBieHus" 1 bubmorexa LIOK
https://m.edsoo.ru/ff0accSe
67 Peseprubliit ypok. Pabota ¢ Tekcramu o TeMe "[1oCTOSHHBIN 3IeKTPUIECKUI | bubnmnorexa [JOK
TOK" https://m.edsoo.ru/ffO0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme "MarHuTHele siBieHus" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KUIIACC

Ne DJIeKTpOoHHbIe U pPOBbIE
n/n Tema ypoka KouunuectBo o0pa3oBaTe/ibHbIE PeCYPChI
4acoB
1 Mexanunyeckoe ABuxkeHue. MarepruanbHas TOYKa 1
2 Cucrema orcueta. OTHOCUTEIHLHOCTh MEXAHNYECKOIO JBIKEHUS I bubnmnorera [IOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpAMONMHENHOE IBUKEHUE ! bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsiMonHeHoe nBukeHne. CpeaHss 1 MTHOBEHHas! 1
CKOPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE ! bubmmorexa [TOK
https://m.edsoo.ru/ff0ad8d4
6 CkopocTh MPSIMOJIMHEHHOTO paBHOYCKOpEHHOTO aBMxkeHus. [ paduk 1
CKOpPOCTH
7 Jlaboparopnas pabota "Onpenenennue ycKOpeHus Tena npu 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBMJKEHUU 110 HAKJIOHHOM m1ockoctu" https://m.edsoo.ru/ff0adb18
8 CBoOoauoe nmagenune tei. OnsiTe! [ anunes 1
9 PaBHOMepHOE aBMMXKEHUE TT0 OKpykHOCTU. [lepnoa u yactora 1 bubnnorexa [JOK
oOpartieHusi. JInHeitHas U yraoBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
10 [leHTpOCTpEMUTENBHOE YCKOPEHHE 1
. 1 bubnunoreka [JOK
11 [IepBeiit 3ak0oH HproToHa. Bexktop cuitbl https://m.edsogru/fane61 )
. . 1 bubnuorexa [JOK
12 Bropoii 3akon HetoTona. PaBHOIEliCTBYIOIIIAs cria https://m.edsocL).Iru/fane72a
13 Tperuii 3akoH Hetotona. Cynepnosunus cui ! ngﬂ;}?f:;;gﬁif 026082
14 Pemenne 3amau Ha npumeHeHue 3ak0HOB HproToOHA 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [JOK

15 Cuna yupyrocti. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
bubnuorexa [JOK
17 JlaGopaTopHas pabota «OnpeneneHnue KECTKOCTH TIPYKUHBI https://m.edsogru/faneGZS
bubnuorexa [JOK
18 Ciua Tpers https://m.edsoi_.[ru/fanf738
19 Pemenue 3anay no teme «Cuia TpeHUs» bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopras padota "Onpenencaue kodhHUieHTa TpeHUs bubnnoreka [JOK
CKOJIBKEeHUS" https://m.edsoo.ru/ff0af8be
)1 Pewenue 3amau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuia bubnmoreka [JOK
Tpenus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHUE bubnmoreka [JOK
CBOOOHOTO Ia/IeHUs https://m.edsoo.ru/ff0af044
3 VYpok-koHpepeHuus "JIBrkeHne Tesl BOKPYT IpaBUTAllMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuxu"
24 Pemenue 3anau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TSITOTeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuueckas ckopocTs. HeBeCOMOCTb U Ieperpy3ku bubmmorexa [OK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepraibHOW TOUKU. AOCOTIOTHO TBEPIOE TEIO. bubnuotexa [JOK
PaBHOBecue TBEPAOIO Tela C 3aKPEINIEHHON OCBIO BPALCHUS https://m.edsoo.ru/ffOafe36
27 MowmenT cuinsl. LeHTp TsKecTn
" " bubnmoreka [JOK
28 Pemrenue 3apau no reme "MomeHT cuibl. LleHTp TskecTH https://m.edSO(I)_.[ru/ffOb02b4
29 [ToarotroBka Kk KOHTPOJLHOM paboTe Mo Teme "MexaHndeckoe bubnmoreka [JOK




nBmwxkenue. Bzaumonernicraue Tea"

https://m.edsoo.ru/ffOb0408

30 KonrponsHas padora no reme "MexaHNUecKoe IBHKEHHE. bubmmorexa [IOK
BsaumogeiictBue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Umnynabse cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA. bubnuoreka [IOK
Ypyroe u Heynpyroe B3auMOJCHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemrenue 3amnau no reme "3aKkoH COXpaHEHUsI UMITyJIbCca" bubmmorexa [TOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE IBHKEHUE B IPUPOJC M TEXHUKE"
34 Mexannyeckas padoTa U MOIITHOCTb ngj;;fg;gﬁif%oam
35 PaGota cuinbl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS bubmorexa HOK
https://m.edsoo.ru/ffOb0db8
36 Jlaboparopnas padota «Onpenenenue padboThI CI/IJ:I’LI TpPEeHHUsI IPH
PaBHOMEPHOM JIBHDKCHHH TeJla 110 TOPU30HTAIBHOU ITOBEPXHOCTH
37 Cas3b sHEpruM U padoThl. [loTeHIIMaNbHAS SHEPTUs
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUI bubmorexa HOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3ydueHne 3aKOHa COXPAHEHUS SHEPTUN ng:?;;f;;gﬁiﬂ)blz o
41 KonebartenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU Bubmmorexa LIOK
https://m.edsoo.ru/ffOb1858
bubnmoreka [JOK
42 3aryxatomue kojebanus. Bernyxaennbie konebanus. Pezonanc https://m.edsol_.[ru/ffObZOfO
43 MaremaTuyecKuii U NPy KUHHBIA MAsITHUKU
m Ypok-uccienoBanue «3aBUCUMOCTh TIeprUoa KojebaHuit ot bubnuotexa [JOK
JKECTKOCTH IPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpanieHue 2HEPTUU IPU MEXAHUUECKUX KOJICOAHUSIX




46 JlabGopaTopHas pabota «OmnpeneneHrne 4acTOThI ¥ TIEpHoJia KoaeOaHmid bubnunoreka [JOK
NPY>KUHHOI'O MasiTHUKA https://m.edsoo.ru/ffOblaec
47 JlaGopaTopHas pabota «IIpoBepka HE3aBUCHMOCTH IeprUoaa bubnmoreka [JOK
KoJieOaHU# Tpy3a, MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a https://m.edsoo.ru/ff0b197a
43 Mexanunueckue BoaHbI. CBOMCTBAa MexaHUYeCKUX BOJIH. [IpogoabHbIe bubnuorexa [JOK
U TIOIIEPEYHBIC BOJIHEI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenus "MexaHU4YeCKHEe BOJHBI B TBEPIOM TeJIe.
Ceiicmuueckue BOJTHBI"
50 3Byk. PacnpocTpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "Habito1eHne 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
52 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUN PE30HAHC
53 Ypok-koHpepenmus "YinpTpa3Byk u HHGPa3BYK B MPUPOJIE U TEXHHUKE" bubmorexa HOK
https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI COXpPaHEHUSI. bubnuorexa [JOK
Mexanuueckue KoneGaHus ¥ BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas padota no Teme "3akoHbI cOXpaHEeHUs. MexaHn4ecKue
KoJieOaHus U BOJTHBI"
56 DNEeKTPOMarHuTHOE MoJjie. DIEeKTPOMAarHUTHbIE BOJTHBI Bubmmorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
53 Ypok-koupepenius "lkana 37€KTPOMarHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonb30BaHne JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBA3H" https://m.edsoo.ru/ffOb2fe6
59 Ypok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJH C bubnmoreka [JOK
MOMOIIbI0 MOOUIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6ec
60 Pemrenue 3a1au Ha onpeeeHre 4YacTOThl U JITTUHBI
3J€KTPOMArHUTHON BOJIHBI
61 DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosHOBBIE bubnuotexa [JOK



CBOIICTBA CBETA

https://m.edsoo.ru/ff0b31d0

& Ucrounuku cBera. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETA. bubnmoreka [JOK
3atmenust CosHia v JIyHbl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHus cBeTa. 3epkaia. Pemienue 3a1a4 Ha IpUMEHEHUE bubnuorexa [JOK
3aKOHa OTPaKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA bubmmorexa [TOK
https://m.edsoo.ru/ffOb3aea
65 [TonHOe BHYTpeHHEE oTpakeHue cBeTa. Mcrnonb3oBaHue MOJHOTO bubnnoreka [JOK
BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX https://m.edsoo.ru/ff0b3c5c
Jlaboparopnas pabota "MccnenoBanue 3aBUCUMOCTH yIiia
66 MIPEJIOMJIEHUS CBETOBOIO JIy4ya OT YIJIa [aJIeHUs Ha IPaHUlLIe "BO31yX-
crexso""
67 Ypok-koHpepenius "Vcnoib30BaHNE TTOTHOTO BHYTPEHHETO
OTpPa)XEHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3B"
68 JIunzel. OnTryeckas cuiia JIMH3bI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHu B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHas pabota "Onpenenenre GOKYCHOTO PaCCTOSTHUS U bubnuotexa [JOK
ONTHUYECKOM CHIIBI COOMparomieit JMH3bI" https://m.edsoo.ru/ff0b4206
bubnmnoreka [JOK
71 VYpok-koHpepenuus "OnTudeckre TMH30BbIe TPUOOPHI" https://m.edsogru/ff0c0a7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpok-konpepenuus "Jledextsl 3penus. Kak coxpanuts 3penue"
74 Pasnoxxenue 6emnoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubnmoreka [JOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus ceera https://m.edsoo.ru/ffOcOf4c
75 JlabopaTtopHas pa6ota "OnBITH IO Pa3JIOKEHUIO OEIOTO CBETa B bubnuotexa [JOK




CIIEKTpP M BOCTIPHSTHUIO LIBETA IPEAMETOB IIPH UX HAOJIOJICHUH Yepes3
1BETOBbIE (hUIBTPHI"

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHUS,

https://m.edsoo.ru/ffOcOe2a

76
uHTephepeHus u qudpaxums’"
bubmmorexa [IOK
77 OmnsiTel Pesepdopaa u mianerapHas Mojeb aToma https://m.edsoi_.[ru/ffOC12a8
78 [Tocrynater bopa. Moaens aroma bopa
79 Hcnyckanue u noryonieHrue ceeta atomoM. KBantsl. JIuneiuarsie bu6mmoreka [JOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
" " bubnnoreka [JOK
80 Ypoxk-nipaktukym "HabimtoieHue cCneKTpoB UCITYCKaHUS https://m.edsocI)J.:ru/ffOC1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykinonnast Mmojiens bubmmorexa [IOK
https://m.edsoo.ru/ffOc18ac
bubnuorexa [JOK
83 PanuoaxTuBHbIe ipeBpatieHus. M3oTomnbl https://m.edsoi_.[ru/ffOCla14
84 Pemenue 3anau o treme: "PannoakTuBHBIE IpeBpanieHus" bubmmorexa LHOK
https://m.edsoo.ru/ff0c1b4a
85 [Tepuona momypacnana
26 Ypok-koHpepennus "PagnoakTuBHbIC U3TYYSHHS B IPUPOJIE, bubnmnoreka [JOK
MEJIHIIHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SAnepHblie peakiuu. 3aKOHBI COXPAHEHHUS 3apsJIOBOTO U MacCOBOTO bubnuotexa [JOK
YHCeN https://m.edsoo.ru/ff0c1c58
88 OHeprus CBA3M aTOMHBIX sep. CBsA3b MacChl U SHEPTUH bubmmorexa [TOK
https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anay no teme "SAnepusie peakuun"”
90 Peakuuu cunTesa u nenenus suep. Mcrounuku sHeprun CosHua u bub6nuorexa [IOK




3BE3] https://m.edsoo.ru/ffOc1e88
01 Ypok-koudepenmus "SAnepHas sHepreTrKa. J{eHCTBUS paTuOaKTHBHBIX 1

W3JIy4YCHHUI Ha KUBbIC OPTaHU3MBI"
9 [ToaroroBka K KOHTPOJILHOU paboTe MO TeMe "DINEKTPOMArHUTHOE 1 bubmuoreka [JOK

rosie. DJIeKTpOMarHuTHbIe BoJiHbI. KBaHTOBbIE siBeHUA" https://m.edsoo.ru/ff0c223e
03 KontposbHas padota mo teme "DIeKTpOMarHuTHOE TI0JIE. 1

DneKkTpoMarHuTHbIe BOJIHbL. KBaHTOBBIE siBIeHUS"
94 [ToBTOpenue, 0600menue. JJaboparopasie padOTHI 1O KypCy 1 bubnmoreka [JOK

"Bzaumonerictsue ten" https://m.edsoo.ru/ff0c245a
05 [ToBTOpeHMEe, 00001eHNE. Pemienne pacyeTHBIX U Ka4eCTBEHHBIX 1 bubnunoreka [JOK

3ana4 o reme "Tennossle nmponeccs” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0600IIeHNE. PeneHne pacuyeTHhIX U Ka4eCTBEHHBIX 1 bubmmoreka [JOK

3agad 1o teme "KIIJ| TemnoBbeix aBurarenei" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHme, 00001meHNE. Pemenne pacyeTHBIX U Ka4eCTBEHHBIX 1 bubnmoreka [JOK

3anau no teme "KIIJ[ anexkrpoycranoBok" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, 0600mIeHNE. JlabopaTopHbie pabOTHI IO KYypCy 1 bubnmnoreka [JOK

"CBeToBbI€ sIBJICHUS" https://m.edsoo.ru/ff0c2¢52
99 IToBTOopenue, o6o0menue. Pabora ¢ Tekcramu o TeMe "3aKoHBbI 1 bubnnorexa [JOK

COXPAaHEHHUs B MEXaHHKeE" https://m.edsoo.ru/ff0c2d6a
100 IToBropenue, 0000menue. Padora ¢ Texcrtamu no teme "Konebanus u 1 bubmuoreka [IOK

BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Padota ¢ Tekctamu no teme "CBeTOBbIE 1 bu6nuorexa [IOK

SIBJICHUS " https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu mo Teme "KBaHtoBast u 1

anepHas Gpusnka"
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