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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
COCTaBJICHAa Ha OCHOBE IIOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYEHHs
bu3MKN Ha AEATETbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpeamera B peanumzaiuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3HKe ycTaHABIUBAET paclpesesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ UENbI0 OKA3aHUA METOIUYECKOM
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO YIeOHOMY MPEIMETY.

®dusuka sABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, W3y4aeMbIX XUMHCH, OHoJIorHel, acTpoHOMHUEH U (U3UYSCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
MpEeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO0 METOoJa
NO3HaHMsI, TO €CTh CII0CO0A MOJIyYEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYE€HHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konnenmuum mpenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONM pelICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1K-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  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WMKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

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

NpUOOPETEHUE YMEHUI ONMUCHIBATh U OOBSCHITH (DU3NUYECKHUE SIBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEldl (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

[Ipensaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune Qusnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpemHocTs n3mMepenuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPhl U MPOLEAypa NPAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHve EHbI ASIEHUS Kbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MNOMOIIHA 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 CTPOCHHUE BEILECTBA.

JIBrm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3anMOCBs3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

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 JIBUKCHHUS.
SBnenne uHepuuM. 3aKOH HHEpUHMH. B3auMoaeicTBHE Tell KaK NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. U3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUIKOCTH OT TIyOMHBL. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000mouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIIEpPaTypBhl.

[lepenaua naBiaeHUS )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMA MOrpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara 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 IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYJISIPHO--KUHETHYECKOW TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEpPruu:
TeIuIonepesaya 51 COBEpLICHUE paboThI. Bunsl TEIUIONEepeaaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. Ynenpnas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(HEPHOro
JTaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBbix apurareneit KIIJ[ temmoBoro nBurarers.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKEHHS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl IPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.
ONBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayy U padboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArpeThIM METATUITMUYECKUM LIHJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

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



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
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. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYEecKOoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisgi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHUTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HaNpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMepHOE mpsiMOIMHENHOE ABHKEHUE. CpelHsas U MTHOBEHHAs
CKOpPOCTB TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHEWHOe BkeHue. CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunelnHas u yrioBasi CKOpoCcTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyNIEPIIO3ULIUN CHIL.

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

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEprus CxKaTou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tl

OTCYETA.
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12.
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CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCKuX sIBJICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMmIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJAECHCTBUU.
HabGnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTHU ITPU CBOOOTHOM IMaJCHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU IIPHU JABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEKKH.

OmnpenencHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 puiieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — koneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSOKECTU U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHHWI rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANEeKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 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.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeTa. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssMonMHEWHOE pacIPpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckuid CBETOBO/I.

Xon ydei B coOuparorei JInHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moxens riiasza.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.
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3. I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTHU YyIJia IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue v NMoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usiydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. HWs3oromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsIOBOIO U MacCOBOTO YHCE.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOIVIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. Cnektp BoAopoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBaHue TPEKOB: U3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3AuN
U 0000IICHHWS  TPEIMETHOTO  COJEPKaHWsI W OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIKX ATOT yU4EOHBIN MpeMeT.

[Ipn M3y4eHUM JAHHOTO MOJIYJIA PEaJUu3yIOTCSd U CUCTEMATU3UPYIOTCS BUABI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBIAJCHHE YMEHUAMH OOBSICHATH (PU3MUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIAracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe )i IPOBEPKU TUIIOTE3 U ITOJIYYEHHUs TEOPETUUECKUX BBIBOOB;

OOBSICHSATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMUpOBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
4acTH:

1) maTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’KaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIEeKCUHU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a]ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (DU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpy’Karollel Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB U OILEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJCUCTBUM MPHU BBHIIIOJTHEHUM HCCICAOBAHUNA U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POpMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

e — OCO3HaHME JIe(PUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUM HOBBIX (HU3UUYECKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUH C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUHA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICWCTBHS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUHSI B pacCMaTpUBAEMBbIX (paKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJBKMX BapUaHTOB pEIIECHUs, BbIOOp Hamboisee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCITI0JIb30BaTh BONPOCHI KaK HUCCIIEOBATENbCKUA HHCTPYMEHT IMO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UYECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAaKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TMIPEACTABICHHSI;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHpOpMaAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSIMU JPYIHMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHUSI HECKOJIBKUX JTIO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, TMPUHATHE PEUIEHUS B TPYIIE, NPUHITHE PEIICHUM
Tpynmom);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM peleHus! (PU3NUeCcKOl 3aauu WiIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS
(Gu3NYecKOro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJe Cropa WIN AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOJIEUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (Iuddysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TelaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe JaBliCHHWE, IUIaBaHWE Te€J, MpPEeBpalICHUs
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacno3HaBaThb INPOSIBICHUE HM3YyYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B IMPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHS B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOIMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKas U TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIBHO
TPaKTOBaThb  (PU3WYECKUH  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MIJIM 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUH UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBONCTB TEN: dbopMyIpoBaThH MIPOBEPSIEMbIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JIBMXKYLIErOCs Tela OT BPEMEHW JIBHJKEHHS TENA, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B



MJIAHUPOBAHUM ~ YYEOHOTO WCCIIEIOBAHUSA, COOMpPATh YCTAHOBKY U
BEITIOJTHATh W3MEPEHUsI, CICAys MPEIIOKCHHOMY IUIaHy, (DUKCHpoBaTh
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tena, CUja TPEHHS CKOJBKECHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJla, JIEUCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNO, KOAID(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUHA HW3MEPEHHH COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY U
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYHHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOLIUECS COCY/bI, OapoMeTp,
phIUar, MOABMIKHBIN W HETIOABIKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMED, OPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECCKUX 3HAHWNA B TIOBCEIHEBHOM
XKU3HU 11 obecriedeHusi 0€30MacHOCTH MPHU O0paIlieHuH ¢ MPUOOpamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPY KaloIlEeH Cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUX CS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJTHEHUN YUCOHBIX 3a/JaHH HAYYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro - coAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MHTepHeT, BlageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWKOB MHGpOpMAIMK (HU3UIECKOTO COACPKAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yibTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCITI0JI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HbIE TeNa, HACBIILEHHBIH W HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsijl, JIEKTPUUECKOE T0JIEe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHUE U CXKaThe, Telulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpAEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
IIEKTPU3aLUs TeJ, B3AUMOJEHCTBHAE 3apsAI0B, JIEHCTBHS AJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCIHCTBUE MAarHUTOB, JEUCTBUE
MarHuTHOTO TOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KalollleM Mupe, B TOM 4Hcie (U3HUECKUE SIBICHUS B NPUPOJE:
MOBEPXHOCTHOE HATSHKEHWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaulbl B Tmpupoae, usnydenue ConHia, 3amep3aHue BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, AJIEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBa (MPHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTrHsl, KOJIUYECTBO
TEIJIOTHI, yJieJbHasg TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBJICHUS, yJelbHas TEIIoTa MapooOpa3oBaHusl, yJelbHAas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIICHWE  BellecTBa, paboTta U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUt CMBICT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KHHETUYECKOW TEOpPUH
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Ui yyacTKa LI, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2—3 JEUCTBUA, MCHOJB3Yys 3aKOHBl WU
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I pEIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl UM CpPAaBHUBATH
NOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
POBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, AEJIaTh BBIBOJBI,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydaromlel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3al[si MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJSI Ha MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh  NPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKOIN BEIUUHUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE TIIOCIENOBAaTEIbBHOTO M IApajuIeIbHOTO  COEAVNHEHHM
IPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIEI0BaHUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHucaHusi (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI IOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPAHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3Ysl 3HAHMUS O CBOMCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
buznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTellb BHYTPEHHETO
CTOpaHUs, 3JEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU I oOecneueHrs 0e30MacHOCTH MPpU OOpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CPEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pU3MUECKOro coAepikKaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOIO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEI0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesiaTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B
JIeSITEIbHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce nmpeMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSITUS: CHUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JNBUKEHUE, PAaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE ABM)KEHHE, OTPAXKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOTO CHEKTPa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpy’XaleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IUTaHET COJIHEYHOUM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUIAMMOTO,
yJIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JYy4YEHHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKU) (PUIUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nueckue BeNWYUHBI (CpEeIHsAs M MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEprus, INOJHAs MEXaHW4YecKas »>Heprus,
NEPUOJ U 4acTOoTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEAbI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,



OPUHLIUI CYNEPHNO3UIMN CWJI, MNPUHIUI OTHOCUTENbHOCTU ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MAaTEeMAaTUYECKOE BHIPAKEHHUE,

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO--CIIC/ICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpaIoIIMecss Ha Ccucrtemy u3 2-3
YpaBHEHUI), HCIOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpU OMOIIU
($uU3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HUCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HDHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHWsl MpeaMera B cOoOUparouiei
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBaTh XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPpaKEHHUs CBETa OT yIJIa MAaJeHUS W yIJia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3HUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKas CWJIa COOMpAronie JIMH3bL, PAJANOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIIMYMHBI U aHAJIM3UPOBATH MOJIYICHHBIC PE3yJIbTAThI C yIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIAOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEelb aTroMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M cOOMparoLIel JIMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMS (DM3UYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 obecriedeHusi 0€30MacHOCTH TpU oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUECKOTO COJEpPKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (pu3Mdeckoro - coiepaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uH(pOpMaIUU W3 HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  H3yUEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE IIpe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
KonTpoabHbie
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAKOIIEr0 MUpa
bubnnoreka IIOK
1.1 o - 2
MISHKA - Hayka O TpHpoae https://m.edsoo.ru/7f416194
b K
1.2 DOHU3NYECKUE BETUYNHBI 2 nomorexa IO
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK
2.1 C 1
TposHHE Bellertra https:/m.edsoo.ru/7f416194
9 JIBrb>KeHUEe U B3aUMOJICMCTBUE YaCTHI] ) bubmmorexa [JOK
' BEIIIECTBA https:/m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHRIE COCTORHIA BeMevtna https:/m.edsoo.ru/7416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAMITCCOT ABIDREHHE https:/m.edsoo.ru/7f416194
Bbubnuotexa LIOK
3.2 " 4
HEPHIA, Macea, IIOTHOCTE https:/m.edsoo.ru/7f416194




bu6nmoreka [IOK

. .B 14
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmaorexa ITOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(EpHOE JTaBJICHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nuoreka [IOK
1 P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 I1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
5.3 M 4
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/m Kontposabubie
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
. bu6mmoteka [IOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 hitps-//m.cdsoo.ru/7f418 1 ce
bubnnoreka IIOK
1.2 Teroneie mpoueccs! 21 ! https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 bubmuotexa [JOK
’ 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
. i i 2 1
22 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 hitps://m.cdsoo.ru/Ti418 1 ce
bu6mmoteka [IOK
2. M 1
3 AAHTHPIC ABJCHHA 6 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
24 INEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne ni/m KonTposabHbie
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHUYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 bubnuorexa [JOK
’ OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7| 20 1
3AMMOICHCTBHC TCIT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckne KoJ1e0aHUA U BOJIHBI
bubmmoreka [IOK
2.1 Mexanuudeckue kojieda 7
NXAHITACCIUE KOTCOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 MexaHunueckue BO .3 8 1
NXAHITACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

31 DIIeKTPOMarHuTHOE MOJIE U 6 bubnuotexa [JOK
JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI PaCIpOCTPaHEHHUS CBETA 6 bubmmorexa [IOK

https://m.edsoo.ru/7f41ada6




bu6nmoreka [IOK

4.2
Jlnspt  onTiecKHe npHOOps! 6 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4. P
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E SIBJIeHUSA
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
32 Crpoeiie aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.3 A 7
JICPHBIC peakitni https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 bubnmnorexka [HOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTposabHbie
n/n Bcero H3YYeHH S o0pa3oBaTe/ibHbIE
padoThI
pecypchl

| ®u3nka — Hayka o npupoje. SIBieHus |
MIPUPOJIbI

2 ®u3nyecKue sBICHUs 1
®u3nuecKue BEIMYUHbBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenue

4 TEMIIEPaTyphl IPU IOMOIIH KHJIKOCTHOI'O 1
TEPMOMETpA U JaTYUKa TeMIepaTyphl"

5 Metoapl HaydHOro no3Hanusa. Onucanue | bubnuoreka [IOK
(hbU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIBHOCTB MOJIETA IIAPUKA, ITYLHIEHHOTO |
TOPU30HTANIBHO, TEM O0JIbLIe, YeM OoJIblIe
BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
7 JOKa3bIBaIOIINE JUCKPETHOE CTPOECHUE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BElIECTBA
8 JIBH>KEHME YacTUIl BEIlleCTBa 1 bubmmorera [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUs 1

ra3oB»




10

AFpCFaTHBIC COCTOsIHHA BCIICCTBa

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O6006menue no pazaeny «llepBonadabHbIC ngj;;f;igﬁif 020378
CBEJICHUS O CTPOCHUU BEILIECTBA»
12 Mexanunueckoe aBHKeHuEe. PaBHOMEpHOE U bubnunoreka [HOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnnoreka [JOK
13 CropocTs. EAMHHLEL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN ngs/jl;?:;sigr(z/l;anOclO
16 IInotHoCTh BemiecTBa. Pacuer maccel 1 bu6mmoreka [IOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;.1' pabota «OrnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amgad nmo teme "[lnoTHOCTH bu6mmoreka [IOK
BergecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCHUMOCTH pacTshKeHUs (AepopMariim)
MPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 [[“IBnenue Tsrorenus. Cuia TSKeCTU
52| mons Do ra, Pemene g o v Brinorera LIOK
"Crta TokecTi” https://m.edsoo.ru/ff0al778
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubmuorexa [JOK




dusnyeckue XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK
24 Msmeperne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
26 Ciio)eHue IByX CUJI, HAlPABJIEHHBIX MO bubnunoreka [HOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
7 Pewmenne 3amau o reme
"PaBHonelicTByrOIas cui”
)3 Cuia TpeHus u e€ BuAbl. TpeHue B mpupoe bubnnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»
Pemienue 3a1au Ha onpeneneHue
30 PaBHOJECHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I'papuueckoe uzobOpaxenue cumn», «Cuiby», bubnuorexa LIOK
https://m.edsoo.ru/ff0alde0
«PaBHOZENUCTBYIOILIAS CUID»Y
KontponbHas paboTa mo TemMam:
1 «MexaHnueckoe aBKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crn, «CUIbDy
JaBnenue. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
33
YBEJIMYEHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHHS Tra3a bubnuotexa [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376




[Tepenava naBneHust TBEPIABIMU TEIAMH,

bu6mmoreka [IOK

33 JKUIKOCTSIMU U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B JKHMAKOCTHU U ra3e, BhI3BaHHOE bubmuoreka [JOK
JNIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapienue B bubmuorexa [JOK
KUJKOCTH U raze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmaromutecs cocy b https://m.edsogru/ff0a297o
. bubnuorexa [JOK
39 Pnapagmieckuit npece https://m.edsogru/ff0a3 136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
41 ATtMocdepa 3eMu ¥ IPUIUHBI €€ bubnnoreka [JOK
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
bubnuotexa [JOK
42 Bec Boznyxa. ATMochepHOe 1aBieHne https://m.edsocl)_.lru/ ff0a2b5a
43 N3mepenue armochepHoro napiaenus. OnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnuotexa [JOK
BBICOTBI HAJT YpPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBiieHne bubnmoreka [JOK
Ha pa3JInYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo teme " AtmocdepHoe
nasieHue"
47 JlelicTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE bubnuorexa [JOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
43 JlaGopatopHnas pabora «OnpezneneHue bubnuorexa [IOK

BBITAJIKUBAIOILEH CHJIbI, IEHCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc




TEJI0, IIOTPYKECHHOC B X KUAKOCTH»

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMMOCTH Beca Tella B

bubmuoreka [JOK

49 .. o
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH TEJIa
bubmuoreka [JOK
50 IImaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKU U
ornpezeneHue e€ rpy30noabEMHoCTH"
Pemenue 3amay mo remaMm: «IlnaBanue
52 cynoB. BosnmyxomnaBanuey, «JlaBienue bubmorera [JOK
YAOB. BOSAYX © hitps://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 Kontponbnas pabota no teme «/laBnenue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexanunueckast pabora
p https://m.edsoo.ru/ff0a3{f82
bu6mmoreka [JOK
55 MomHocTs. EqUHUIBI MOIIIHOCTH
m A 1 m https://m.edsoo.ru/ff0a3{f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JEeCTHUIIE"
57 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue
CHWJI Ha phluare
Prryaru B TexHuke, OBITY U IPUPOJIE.
58 JIaGoparopHas padora «McenenoBanne bubmorexa LOK
P . p P https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pblUara
59 Pemrenne 3amay mo treme «Y CII0BUS bu6mmoreka [JOK

paBHOBECHSI phluara»

https://m.edsoo.ru/ff0a48a6




Koaddumuent nonesnoro necTpust

60 Mexanmu3ma. Jlaboparopuas padota 1
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTHY
61 Pemenue 3agau mo teme "Pabora, | bubmuoreka [JOK
momHocTh, KITI" https://m.edsoo.ru/ff0a4c48
2 Mexannueckas 3Heprus. Kunernueckas u | bubmumoreka [IOK
[OTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
. bubnuorexa [JOK
63 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeIETICHHE
64 H3MEHEHUSI KHHETUYUECKON U ITOTCHIIUAIbHOU 1
SHEPTHUU MPU CKATHIBAHUU TEJA IO
HaKJIOHHOM mockocTu"”
65 KonTponbhas pabora no teme «Pabora u |
MOIIHOCTb. DHEPTHUS
66 PezepHblil ypok. Pabora ¢ TekcTamu mo | bubnuoreka [IOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
Pesepaubiit ypok. Pabora ¢ Tekcramu mo
67 Teme "JlaBineHue TBEPABIX TeIl, KUIAKOCTEN 1 1 bubmmorera [TOK
\ https://m.edsoo.ru/ff0adffe
ra3oB
63 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabora. MoutHocTs. DHeprus"”
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJbHbIe
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OINBITHBIC bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT
3 Monaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TeOpUu
5 Kpucrannunueckue u amop¢Hble Tena bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUBSIPHOCTb. bubnuotexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupeHne u cxaTue bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBFIKCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubmuoreka [IOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubnnorexka [JOK
10 Buns! Teruonepenaun 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6mmoreka [IOK

11 HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB
e https://m.edsoo.ru/ff0a65c0
Y MaTepHajoB B IIEAX YHEProcOEPEeIKECHHS
12 KonunuecTtBo TemnoTsl. Y aenbHas bubmmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "Hccienopanme
14 SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT bubmmorexa LHOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueit BO/IbI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIS. HarpeBaHUs TeJa U BhIIEISIEMOr0 UM
IIPU OXJIAXKJIEHUU
16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yZIEeIbHON TEMJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6mmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHne u oTBEpACBaHNE
18 KPUCTAJUTMYECKUX Tell. Y AeNIbHAs TeIoTa bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas tennora
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubmuoreka [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMoc(epHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIaKHOCTH
Bo3yXxa"

Penrenue 3ama4 Ha onpesenieHHe BIaKHOCTH
BO3/yXa

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

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. /|Burarens BHyTPEHHETO
CTOpaHHUs

25

26

27

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEINIM U 3aINATA OKPYKAIOUIEH CPEbI
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerioBble aBiIcHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota o teme "TermnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSTHUN
BemecTsa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[a poga
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLus TN
UHIYKIMENW U IPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe noie. HanpskeHHOCTD
aNeKTpru4ecKkoro nois. [IpuHnun
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

Hocurenu QJICKTPUYCCKUX 3apsA10B.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a




DnemeHTapHbId 3apsia. CTpoeHue atoMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAaHEHUs BJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnnoreka [HOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €ro
bu6mmoreka [IOK
36 cyuiecTBoBaHus. McTouHuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleCTBUS DIIEKTPUYECKOTO TOKa bubmorexa [TOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictsue
38 ANEKTPUYECKOTO OISl HA TPOBOAHUKY U
JADTICKTPUKH"
39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUJIKOCTSIX bubnnoreka [JOK
U Traszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora bubnuorexa [JOK
"N3mepeHue u perylIupoBaHUe CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Jlaboparopnas padota "U3mepenue u bubmorexa HOK
patop P P https://m.edsoo.ru/ff0a9%14
peryaupoBaHue HaIpsHKEHUS
43 ConpoTHBIICHHE POBOAHKUKA. Y ACIBHOE bubnmoreka [JOK
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnast pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS bubnmoreka [JOK
IPOBOJHUKA OT €TO JJIHUHBI, IJIOI[aau https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeUeHus: U marepuana”
45 3aBUCHMOCTD CUJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK




3akon OMa Jy1s ydacTKa 1enu

Jlaboparopnas pabota "HccrnenoBanme
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubmuorexa [JOK

46 PpE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apajlieIbHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBmiia
43 CJI0KECHUS HANPSHKEHUH TTPU bubnnoreka [JOK
II0CJIEAOBATEIILHOM COCOUHEHUN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUIsL cfmm I’)FOKa ipn HapaJIJP;eJII}:IOM ’ bubmmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npuMeHeHKe 3akoHa OMa bubnnorexka [JOK
JUTSL Pa3iIn4YHOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
paboOTHI U MOIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKue Ien U MOTPEOnTenu
53 3JIeKTpHUECKON sHepruu B ObITy. KopoTkoe bubnmorexa LHOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tea bubnnorexka [JOK
U UX B3aumoencTBus. [locTossHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
55 KontponbHas paboTa mo teme bubmuorexa [JOK




"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
" uXx B3aumoacucTaus. I1ocToSsHHbBIN
AIEKTPUUYECKUNA TOK"

https://m.edsoo.ru/ff0abea8

56 IlocTosTHHBIE MAarHUTEI, KX B3aUMOICHCTBHE
57 VYpok-uccinenosanue "M3yuenue nonei bubnnoreka [HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe nojie. MarHuTHOE 1oJie 3eMJid U bubmuorexa [JOK
€ro 3Ha4YCHUE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ffO0acOba
OnbIT OpcTena. MarouTHoe mose
bu6mmoreka [IOK
59 3JEKTPUYECKOT0 ToKa MaruuTHoe nose
https://m.edsoo.ru/ff0ac1d2
KaTYUIKHU C TOKOM
[IpuMeHeHue P7IeKTPOMarHuTOB B TEXHHUKE.
" o bu6mmoreka [IOK
60 Jlaboparopuas padota "M3ydeHue neiicTBUS
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIS Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.
Hcnons3oBanue snekTpoaBurareneii B
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa HOK
Y " ) https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpyrpoBanue u
u3ydyeHue paboThl ANeKTpoiBUraTens"
2 OnpiTel Dapajnes. 3aKOH AIEKTPOMarHUTHOM
nHaykuun. [Ipasuno Jlenna
OnexTporerepatop. CriocoOb! MoTydeHUs
63 ANEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUN
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOIBHOU pabOTE MO TeMe
"DneKTpuUecKre U MarHUTHBIE ABJIEHUA"
65 KonTponbhas pabota no teme bubnuorexa [IOK

"DNeKTpUYeCKNe U MarHUTHHIE SIBJICHUS"

https://m.edsoo.ru/ff0acb14




66 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1 bubnunoreka [JOK
teme "TeroBbie siBICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK" https://m.edsoo.ru/ffO0acdc6
63 PesepBHblil ypok. Pabora ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KoHnTpoJbHbie
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI
pecypchl
| Mexannueckoe ABuxkeHue. MartepuanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [JOK
MEXaHHUYCCKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuoreka [JOK
3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPSAMOIMHENHOE IBUKEHUE. |
CpenHsis 1 MTHOBEHHAsA CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE | bubnuoteka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOpOCTHU
JlaboparopHas pabota "Onpenenenue
7 CKO peHI/IfI) TCJ'I;.) npu aBHOpCI(O €HHOM 1 bubmmorexa [TOK
yerop pap . yerop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIIOHHOW TIOCKOCTH
8 CBoOonHoe manenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 ITepuo E gacToTa oopa eHHﬂpJ};)ItI(HefIHaH u 1 bubmmorexa [IOK
proa patt ’ https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LlenTpocTpemMuTENIBHOE YCKOPEHHE 1
11 ITepBsiii 3akoH HptoTOHA. BEKTOpP CHIibI 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0ac612

12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
. bubnunoreka [HOK
13 Tpetuii 3akon Hertotona. Cynepno3uius cui hitps-//m.c dsogru /f02c982
14 Pelienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
5 Cwnaympyrocmn. Saxon [yxa i sdssoriies
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlabopaTtopHast pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
bubnnoreka [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUsD https://m.edsogru/fanfa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
Kod(puImenTa TpeHHs CKOJIbKEHHS" https://m.edsoo.ru/ffO0af8be
71 Pemenue 3agau no teme "3akonsl HeroTOHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TS%KeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuiia Ts>KecTu u bubnmoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ffO0af5f8
25 ITepBas kocMU4eCcKasi CKOPOCTb. bubmuorexa [JOK




HesecomocTs 1 neperpysku

PaBHOBecue maTepuaJlbHOW TOYKHU.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ffO0af33c

bubmuorexa [JOK

26
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LeHTp TsKECTH
73 Pemienne 3agau mo Teme "MOMEHT CHUIIBL. bubmuoreka [JOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
29 "MexaHn4yecKkoe ABUKEHUE bubmorexa LHOK
. g " ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTtponpsHast pabora o Teme
30 "MexaHH4eCKOe IBIDKEHNE bubmmorexa LOK
. ) ' https://m.edsoo.ru/ffO0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMITYJIbCa. YTIPYTroe U bubmmorexa [TOK
P YIbeR S TPV https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBHE
3 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnunoreka [JOK
uMITynbca" https://m.edsoo.ru/ff0b096¢
133 VYpok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM

JABMXKCHUU TCJIa 11O FOpI/I3OHTaJ'II>HOI71




IIOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnunoreka [HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «3y4yeHue 3akoHa bubnuorexa [JOK
COXPaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE bubnnorexa [HOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KMHHbBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb NTEPUOIA
44 KoJIe0aHU# OT )KECTKOCTHU MPYKUHBI K MaCCHI bubmmorexa [TOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUsIX
JIaGopartopHas padora «Onpeaenenne
46 qacroim I/IpHG I/II)OJIa Kone6a}zlm71 5| WUHHOTO bubmorexa LHOK
P 26 https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlaboparopHnas pabota «[IpoBepka
PaTOpHai p POBEP . bubnmoreka [JOK
47 HE3aBUCUMOCTH TIepHo/ia KoieOaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoJHbl. CBOMCTBa
bubmuorexa [JOK
48 MexaHu4ecKux BoJH. [IpononbHbie U
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOTHBI




B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"

50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
UH(PaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
54 "3aKOHBI COXpaHe Mexanuueckue bubmmorexa LHOK
KOHBI COXpaHeHus1. MexaHn4ecKu
P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUsI U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHus. MexaHndeckue KoyuebaHus u
BOJIHBI"
56 DIEKTPOMAarHuTHOE IOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepentus "[lkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30Banue bubnunoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBas3u"
VYpok-uccnenosanue "M3ydueHne cBOICTB
59 AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO bubmmorexa [OK
p " https://m.edsoo.ru/ff0b2c6¢
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI
61 DeKTpoMarHuTHas IPUpoa CBETA. bubnmoreka [JOK

CxopocTth cBeTa. BoimHOBBIE CBOWCTBA CBETa

https://m.edsoo.ru/ff0b31d0




Ucrounuku cBeta. [IpsiMonuneitHoe

bu6mmoreka [IOK

62 acIpocTpaHenue csera. 3arMeHust CoHIa u
pactipoctp H https://m.edso0o.ru/ff0b3658
Jlynsl
3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
63 3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUS Bubmaorexa ITOK
P P https://m.edso0o.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnnorexa [HOK
CcBeTa https://m.edsoo.ru/ffOb3aea
TTostHOE BHYTpPEHHEE OTPAKEHNE CBETA.
65 HCHOJIBBOBZ:III)/IC HonHono BHYTPEHHETO bubnmnorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBUCHUMOCTH yTJjia IPEIOMJICHUSI CBETOBOTO
Jdyd4a OT yIJla aJeHUs Ha TpaHule "BO3ayX-
crexino""
Ypok-koHpepennus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmoreka [JOK
68 JIna3el. OnTudeckas cuiia TUH3EI
https://m.edsoo.ru/ffOb3{2c
bubmuorexa [JOK
69 ITocTpoenne n300pakeHN B TUH3AX
p p hitps://m.edsoo.ru/ff0b444a
JIaGoparopHas padora "Onpenenenue
70 dox Ic)Hor(P; aCETOSIHI/ISI u 011)1T1/Iqecxoy"1 CHJIBI Eubmorexa IIOK
Y 1?, " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHpepentus "OnTudyeckue THH30BbIE bubnuotexa [JOK
npubops"” https://m.edsoo.ru/ffOcOa7e
72 I'a3 kak ontuyeckas cucteMa. 3peHue bubmuorexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "Jlepexto 3penus. Kak

73 "
COXPaHUTb 3PEHUE
Pasnosxenue 6enoro ceera B cieKTp. ONBITHI
74 Hprorona. CioxkeHue CrieKTpalbHbIX IIBETOB. buGnnorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlaGopaTtopHnas pabota "OMbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUATHUIO LIBETA NPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 1IBETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: AHCIepCusi, HHTepPEepeHINs U
nudpakmms"
77 OmnbiTel Pesepdopa v mraneTapHasi MOJIEb bubnnoreka [JOK
aromMma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue 1 MorjoueHne cBeTa aTOMOM. bubnuoreka [IOK
KganTsl. JInHeituaTbie CIEKTPbI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habntonenne cCieKTpoB bubnmnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI Eubmorexa IIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnuotexa [JOK
MOJIENIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl bubmmorexa [OK
https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau no teme: "PagnoakTUBHbBIC bu6mmorexa [IOK

npeBpauieHus "

https://m.edsoo.ru/ffOc1b4a




85

[Tepuon nmomypacnana

26 Ypok-koHpepenmus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuorexa [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ffOc1c58

28 DOHeprus CBsI3U aTOMHBIX sA11ep. CBA3b MacChl bubnnoreka [HOK
U YHEPIrUuun https://m.edsoo.ru/ffOcl1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

90 Peakuuu cuHTE3a M JETECHUS AED. bubmuoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "SnepHast sHepreTuka.

91 JeficTBUS paJuOAKTUBHBIX U3JyYEHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

90 "DNIEKTPOMarHuTHOE MOJIE. bubnnoreka [JOK
DJNeKTpOMarHuTHbIe BOJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenwue, 0600meHNe. JlabopaTopHbIe bubnmnoreka [JOK
paboTsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBropenue, 06001eHue. Perenne

95 pacyeTHBIX U KaYECTBEHHBIX 3a/a4 110 TEME bubmmorexa [TOK
" " https://m.edsoo.ru/ff0c2572

Tennossle mporeccsl
96 [ToBropenue, 00001eHue. Pemenne bubmmoreka [IOK

PaCyYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22




"KIIJI TermoBbIX aBurarenci"”

[ToBTopenue, 0600menue. Pemenne

97 aCUETHBIX M Ka4eCTBECHHBIX 3aja4 I10 TEME 1 bubmmorexa LOK
P A hitps://m.eds00.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

98 [ToBTOpenue, o606meHue. JlabopaTtopHbie | bubnnoreka [HOK
paboTel o kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHNe. PaboTa ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHUS B 1 bubmnorexa LIOK

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

100 [ToBTOpenue, 0606menue. Padora ¢ | bubnuorexa [JOK
Texkcramu 1o teMe "Koiebanus u BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 06o0menune. Padora ¢ | bubmmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0mmenHue. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTBIO «JIPODA»; AkuimonepHoe o0mectBo «M31aTenbcTBO
«IIpocsemenue»

» dusuka, 8 kiacc/ [eppimkua A.B., OGIIeCcTBO C OTpaHHYCHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectso «M3aaTebeTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbCcTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
[Toypounoe nnanupoBanue 7 ki1 Bonkos B.A., ITonsucknii C.E.
IToypounoe nnanupoBanue 8 ki bk C.H.

COopuuk 3a1a4 no puszuke 5-9 ki Jlykammk B.1.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

resh.edu.ru Poccuiickast 35ieKTpoOHHAs KO

fizika.ru lllkonpHas pusnka

phys7-vpr.sdamgia.ru Perry BIIP o ¢usuke



oge.sdamgia.ru Perry OI'D o dusnke
skysmart.ru IToaroroBka k BIIP no ¢usuke, pabouas Tetpaap no gpusuke 7-9

KJIaCChbl
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