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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no u3uke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBIIEHA Ha
OCHOBE TMOJIO)KEHHM U TpeOOoBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOI 0Opa3zoBarenbHON mporpammsbl, mpencraBieHHbix B @I'OC 000, a Takxe c
yaétoM denepaibHON pabodeili mporpaMmbl BocmuTaHus W KoHmenmumu mpenogaBaHus
ydeOHOoro npeamera « Du3nKa.

Copepxanue  mporpaMMbl 1o (U3MKE  HaMpaBieHO Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYUYaIOIIMXCA U OpraHU3aluI0 U3ydeHus: PU3MKU Ha
NesATEeIbHOCTHOM OCHOBE. B mporpamme no (pu3nke yuuThIBAIOTCS BOZMOXXHOCTH Y4EOHOIO
npeamera B peanuzanuu TpedboBaHuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM OOy4YeHHs, a TaKKe MEXIPEIMETHbIE CBA3M
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00Opa30BaHUS.

[Iporpamma 1o (¢u3MKE yCTaHaBIMBAET pacHpe/ie]ieHue y4yeOHOro Marephaia Io
rojaM o0yudeHus (10 Kjlaccam), MpeAyiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh U3yUYEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUSA M YUYETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[TporpamMma mo ¢usuke pa3paboTaHa C II€JIbI0 OKa3aHUS METOAMYECKON IOMOIIU
YUUTENIO B CO3/IaHUU pabouell MporpaMMBbl MO0 Y4€OHOMY MPEIMETY.

®uzrka ABISETCS CUCTEMOOOPA3YIOIIMM JJii E€CTECTBEHHO-HAYYHBIX YUYEOHBIX
PEIMETOB, MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUM,
U3y4aeMbIX XUMUEH, OMOoJoTHeN, acTpoHOMUEH U Pu3nyeckoi reorpadueii, BHOCUT BKJIA
B ECTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT Haumbojee sCHble 00pa3Lbl
OPUMEHEHUS HAYYHOTO METOJa MO3HAaHMS, TO €CTh CIOCOo0a MOMY4YEHUs JOCTOBEPHBIX
3HAHUM O MUDE.

Omna w3 TIaBHBIX 3a7ad  (PU3HMYECKOrO0 OO0pa30BaHHS B CTPYKType OOIIETro
o0pa3oBaHMs COCTOUT B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpeca
K HayKe y OOy4aroninxcsl.

N3yyenue ¢uiznkum Ha 0a30BOM YpOBHE NpEAINoiaraeT OBJIAJIECHUE CIETYIOIIMMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

e HAyYHO OOBACHATH SBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPHPETUPOBATH JAaHHBIE U MCIIOJIB30BATh HAYUYHBIE T0KA3aTENbCTBA JJIS
MOJIy4E€HUS BBIBOJIOB.

[enu n3yuenus: GU3MKU HAa yPOBHE OCHOBHOTO OOIEro 00pa30BaHUs OINpEAeICHbI B
Konnenmuu mnpenogaBanusi yueOHoro mpeamera «®Dusuka» B 00pa3oBaTeIbHBIX
Opra”Hu3anusax Poccniickon denepanum, pean3yoINX OCHOBHBIE
00111e00pazoBarTesibHbIE TPOrPAMMBI, YTBEPKIEHHOM pemienreM Koserun Munuctepcra
npocsemeHust Poccutickoit denepanmu (mpotokoi ot 3 aexadps 2019 r. Ne [1IK-4BH).

Hean usyyenus pusuku:



npuoOpeTeHNne MHTEepeca W CTPEMJICHHsI OOYJarolMXCs K HAyYHOMY H3y4YEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTE;
pa3BUTHE NPEACTABICHUA O HAYyYHOM METOJE IMO3HAHMS W (POPMUPOBAHUE
MCCIIEI0OBATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa HU3Y4YeHHUS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHHE TPEACTABICHUNA O pond (U3UKK [  Pa3BUTHUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiied npodeccuoHalIbHON
JESITEIBHOCTH, CBA3aHHON C (PU3MKOM, MOATOTOBKA K JajbHEHIIEMy 00yYEHHUIO B
TOM HAIPAaBJICHUU.

JlocTikeHne 3THX Iesied mporpaMmbl 10 (PU3UMKE HAa YPOBHE OCHOBHOTO OOILETO
o0Opa3oBaHMs 00ECIIEYNBACTCS PELUICHUEM CIIEAYIOIINX 3a4a4:

npuoOpeTeHne 3HAHUM O JIHUCKPETHOM CTPOCHHUHU BEILIECTBA, O MEXAaHHMYECKHX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX 1 KBAHTOBBIX SBIICHUSX;

NpUOOpPETEHNE YMEHUM OIUCHIBaTh M OOBACHATH (PU3UYECKHE SIBICHUS C
UCITOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUN;

OCBOEHHE METOJIOB PEIIECHUsI MPOCTEUIINX PacYETHBIX 3a7ay C MCIOIb30BaHHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHWI HaOMI0JaTh TPHUPOJHBIC SBICHUS W BBIMOJHATH OTIBITHI,
nabopaTopHble padOThl U HKCIIEPUMEHTAIbHBIE UCCIEI0BAHUS C UCIIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PadbOTHI ¢ HH(POpMaIHEeit PU3NIESCKOTO COAep KaHuUsI, BKIIFOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX NOCTHKEHUSX (PU3MKH, aHATU3 U KPUTHUUYECKOE
OlICHMBaHUE UH(OPMALIH;

3HAKOMCTBO CO cepamu mpodecCHuoHaTbHONU JEATebHOCTU, CBSI3AHHBIMU C
(Gu3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bU3YEeCKON HAYKH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) HAa YpPOBHE OCHOBHOTO OOUIETro

o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 vaca B HefleN0), B 8 Kjacce
— 68 uacoB (2 uaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HeAeNio).

[Ipennaraemeiii B mporpamme no Gu3uke rnepeyeHb J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHIATENbHbIA XapaKkTep, YUUTElb JejIaeT BRIOOp MPOBENACHUS J1a00OPATOPHBIX
paboT U OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OOydYarommxcsi, CIHCKa
HKCIIEPUMEHTAJIbHBIX 33JaHUil, IPEeaJaraéMblXx B paMKaX OCHOBHOI'O TOCYJIapCTBEHHOI'O
’K3aMEeHa Mo (PHU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue LEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactull BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYeCKNX) Tesl. B3auMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. Cno)xeHue CuJji, HalpaBJIEHHBIX IO OJTHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHnne TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUAKOCTH OT TIIyOWHBIL. [ mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIIEpaTyphl.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBbEéMa MOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya 51 COBEpLICHUE paboTHI. Bunsl TEIUIONEepeaaun:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YAENbHASA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBiEHUSI TEIIOOOMEHA MMPU CMEIIMBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUSA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTUs CKATOU NMPYKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTed W TPACKTOPHM ABMKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKuX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM MaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmpenencHue CpeaHEel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduimeHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroieHre BeIHYKICHHBIX KOJIeOAaHWHM U pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOAHUM Ipy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  1oJie.  DJEKTpOMarHuTHble  BoOdHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxkenue cpera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEWHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOrIoeHne cBeta aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEl.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IYYEHHUS U MOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 0000IICHWS  TPEIMETHOTO  COACpKaHWsI M OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHHE YMEHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJie€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

N3yuyenne ¢u3nku Ha ypoOBHE OCHOBHOTO 0OIEro 0Opa3oBaHMs HANpaBlIE€HO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHuss (pU3MKM Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs Yy
oOyuarorierocst 0yyT cpoOpMUPOBaHBI CIEAYIOIMINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TPOSIBIICHHE HWHTEpPECca K HCTOPUA M COBPEMEHHOMY COCTOSIHUIO POCCHIICKON
bu3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKECHUN
busuKy;

e — OCO3HAHME BAXKHOCTH MOPAIBHO--3TUYECKUX MPHUHIUIIOB B ICATEILHOCTH YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e — BOCIPHUATHE JCTETUYECKUX KauyeCcTB (U3UYECKOW HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e — OCO3HAaHHE LIEHHOCTH (PM3MYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTa IMO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOIEH KYJIbTYpPHI;

e — pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, WHTEpPEca K HCCIEI0BATENbCKON
NEATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOLUOHAIBHOTO 0JIATONOJIY YU

e — OCO3HaHME LIEHHOCTH Oe30macHoro o0Opa3a JKM3HHU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXXKHOCTH MPAaBUJI O€30MaCHOrO MOBEACHUSI Ha TPAHCIIOPTE,
Ha JIOPOrax, C AIEKTPUYECKUM U TETJIOBBIM 000PYA0BaHUEM B IOMAIIHUX YCIOBHSIX;

e — c(hOPMHUPOBAHHOCTH HABbIKAa PEeQIEKCUU, NMPU3HAHKE CBOErO MpaBa Ha OIIUOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e — QAaKTUBHOE YYacTM€ B PEIICHHH TMPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

e — HHTEpEC K MPAKTUYECKOMY H3YUYEeHHIO Tpo(deccHil, CBI3aHHBIX ¢ (PUUKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUA:



— OpHUEHTaIMs Ha MpUMeHeHHe (GU3UYECKUX 3HAHUM JUIS PEIICHHS 3aJa4 B 00JIacTH
OKpYXalomel Cpeapl, IUTAaHUPOBAHUS TIOCTYIKOB M OIEHKHM WX BO3MOJKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

— OCO3HaHUE TII00ATFHOTO XapaKTepa dKOJIOTHISCKUX MPOOJIeM U MTyTeH X PEIICHMUSI,
8) ananTanuu K M3MEHAIIUMCS YCIOBUSIM COIUAIBLHON U MPUPOIHOI CPebl:

— MOTPeOHOCTh BO B3aMMOJICHCTBUU TPH BBIMOJHEHUH HCCJICIOBAHUN U TPOSKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TMOBBIIIIEHUE YPOBHS CBOCH KOMIIETCHTHOCTH Uepe3 MPAKTUUECKYIO ACSATeIbHOCTD;

— MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHHH, B TOM YHCIe (OPMYJIUPOBATH UJICH,
MIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUSAX;

— oco3HaHWe ACHUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTH
busuky;

— IJTAHUPOBAHKME CBOCTO PA3BUTHS B IPUOOPETECHUN HOBBIX (DM3MUCCKUX 3HAHUM;

— CTpEMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aMMOCBS3U MPHUPOILI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUCCKUX 3HAHUH;

— OIICHKA CBOMIX JEHCTBUN C YUETOM BIHMSHHUS Ha OKPY)KAIOIIYIO CPETy, BOSMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOeHUs NporpaMMsl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOILIETrO

oOpa3oBanus y oOydaromierocsi Oyayt copMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIFOYAOIIUE TTO3HABATENIbHbIE YHUBEPCAIbHBIC YUCOHBIC NIEUCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaIbHbIC YU€OHbIE NEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTAaHABIWBATh CYIECTBCHHBIA TMPU3HAK KIACCU(PUKAIMKI, OCHOBAHMS IS
0000111eHNS U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX U HAOJTFOICHHSX, OTHOCSIINUXCS K (DH3NICCKUM SIBIICHHSIM;

e BBISBJISITH IPUUYUHHO--CJICJICTBEHHBIE CBS3U MIPU U3YYCHUH (U3HUECKUX SIBICHUIM
Y TIPOIIECCOB, JIeJaTh BHIBOJBI C UCIIOIH30BAHUEM JIEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBS35X (PU3NYECKUX BEIHMYHH;

e CaMOCTOSITEJILHO BBIOMpATh CHOCOO pelieHus: y4yeOHON (PU3MYEeCKON 3aaadyu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BBIOOp HanOoJee MOAXO0IAIIETO C
Y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).



Ba3oBbie ucciieqoBareLCKHe 1elCTBUSA:

HCIIOJI30BaTh BOMPOCHI KaK UCCIEA0BATEILCKIUI HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;
OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIUIO, MOJYYEHHYIO B
XO/JI€ UCCJIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSATENbHO (PopMyIHUpoBaTh OOOOIEHUST W BBIBOABI IO pe3yjbTaTam
POBEIEHHOTO HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JayibHEIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 HMX Pa3BUTHM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

OPUMEHATH Pa3INYHbIe METObl, HHCTPYMEHTHI U 3alIpOCHI IIPU MTOUCKE U 0TOOpe
UHPOpMAllMU WM JaHHBIX C Y4€TOM MPEUIOKEHHON yueOHOH Qu3nueckon
3a/1a4H;

aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUIOB U ()OPM TPEICTABICHHS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY TIpeIcTaBiIeHHUs] HHPOpMaAIUU
U WUTIOCTPUPOBAThH pelllaeMble 3aJa4l HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
MHOU rpauKoOil U UX KOMOMHAIUSIMU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

B XOJIe 00CYXKJeHUsI Y4eOHOr0 Marepuana, pe3ysibTaToB J1abopaTOPHBIX padoT U
IIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O00CYK/1aeMOW TEMbI U BBICKA3bIBATh
U7iey, HalleJICHHbIE HA PEICHUE 33aJaydl U TMOJJepKaHue OJaroxenareIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB JIHAJIOra,
0oOHapy>XUBaTh PA3INUNE U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABISITh PE3YJbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHWMAaTh W HCIIOJb30BaTh NPEHMYIIECCTBA KOMAHIHOW W WHIWBHIyAIBHON
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKO TPOOIeMBI;

MPUHUMATH 1IETTH COBMECTHOM JEATEIHLHOCTH, OPTAaHU30BBIBAThH JACHCTBUSA 1O €€
JTOCTIDKCHHIO: PacCIpeAeNIaTh POJIM, OOCYXKJIaTh TPOIECCHl M PE3yIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBITIOJIHATh CBOKO YacTh pabOThI, JOCTHTas KadeCTBEHHOTO pe3yibTaTa II0
CBOEMY HANPABJICHUIO W KOOPAMHHUPYS CBOM JECUCTBHUS C JPYTUMHU UYJICHAMU
KOMaH/IbI,



OLICHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOCHCTBHSL.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBbI B JKU3HEHHBIX M YUYEOHBIX CUTyalUsX, TPEOYIOLIUX IJis
peuieHus GU3NIECKuX 3HaAHUH;

OpPUEHTHPOBATbCA B  PA3IMYHBIX  MOAXOJAX  NPHUHATUS  pElICHUH
(MHAMBUAYATIBHOE, IPUHATHE PELICHUS B TPYIINE, IPUHATHE PELICHUIN IPYIION );
CaMOCTOSITEJIBHO COCTABJISITh aJITOPUTM pellieHus1 (PU3UUYECKOM 3a1auu WK IUIaHa
UCCIIEJIOBAHUSI C YUETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh Mpe/jiaraéMble BapuaHThl PEIICHHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIL, AMOIUOHAJIbLHBbIN UHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyAIlUU U MpeJjiarath riaH e€ N3MEHEHNUS,
OOBSACHSTH MPUUUHBI JOCTHXKEHUS (HEJOCTUXKEHUS) PE3YJIbTATOB JACSATEIBHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTHBBI B JEATCILHOCTh (B TOM YHCIIC B XOJ BBITIOJHEHUS
(bu3MUEeCKOro MCCIEI0BAHMS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OIMUOOK, BOZHUKIIINX TPYIHOCTEH;
OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM HA
Hay4HYIO TeMY, TOHIMaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO;

NpU3HABaTh CBOE MPABO Ha OMMOKY MPHU pEHIeHHH (U3NUECKUX 3a7ady WIA B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce MpeaMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

HCIIOJIb30BaTh TMOHATHS: (U3UYCCKHE M XHMHYCCKHC SIBICHHUS, HAOIOJCHHUE,
OKCIIEPUMEHT, MOJIe]Ib, THUIIOTE3a, CAWHHUIBI (PU3UYCCKUX BEIUYUH, aTOM,
MOJIEKyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, )KUAKOE, ra3000pa3Hoe),
MEXaHU4YeCKOe JBMIKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJUHEHHOE),
TpaeKTOpHs, paBHOJACUCTBYIOMIAs cuia, AedopManus (ynpyras, miacTuieckas),
HEBECOMOCTH, COOOIIAIOIINECS] COCY/IbL;

paznuyath sBiaeHUS (qud@ys3us, TEIIOBOE [BIKCHHE YaCTHI[ BEIIECTBa,
PaBHOMEpPHOE JIBIDKCHHUE, HEPaBHOMEPHOE JIBIOKCHHUE, WHEpLUS,
B3aUMOJICCTBUE TEJI, PABHOBECHUE TBEPHABIX TEI C 3aKPEIJIEHHOM OCBIO



BpalleHus, Mepenadya JaBJIeHUs TBEPABIMH TEJIaMH, JKUJIKOCTAMH W Ta3aMu,
aTMoc(epHOe JaBieHUe, TUIABaHUE TEJ, PEBPALCHUS MEXaHUYECKOW YHEPTHH)
[0 ONWCAaHUIO HX XAPAaKTEPHbIX CBOWCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUM B OKpYXarollem
MHUpE, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI JBIKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOU U HEXUBOU IPUPOAE, NEUCTBUE CUIIBI TPEHUS
B IIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro JABJICHUS HA KUBOM OpPraHu3M,
IUTaBaHUE PbHIO, PIYArd B TEJIE€ YEJIOBEKA, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO
3aja4y B y4eOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PUZUUYECKUX
SIBIICHUI;

ONKCHIBATh HM3YYECHHBIE CBOMCTBA TeN U (DU3MYECKUE SIBJICHUSA, HCIONb3YS
¢usnyeckue BENIWYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHJa
TpeHUs, AaBieHHE (TBEPIAOrO Tesa, XKUAKOCTH, ras3a), BBITAJIKMBAIOMIAS CHIIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CUJIbl, MOMEHT CHJIbI, KO3(P(PUIUEHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KMHETHUYECKasi M MOTECHLUUAIbHASA SHEPTHs),
OpU OINUCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, HUX OO0O3HAUEHUS M €IUHUIBl (U3NYECKUX BEIUYMH, HAXOAUTh
(GopMynbl, CBS3BIBAOIIME JAHHYIO (DU3MYECKYI0 BEJIMYUHY C APYIUMHU
BEJIMYMHAMH, CTPOUTh Tpa@UKA H3YyYEHHBIX 3aBUCUMOCTEH (pU3MYECKUX
BEJINYMH;

XapaKTepu30BaTh CBOICTBA TeJ, (PU3NUECKHUE SBJICHHSI U MPOLECCHI, UCIONb3Ys
paBUiia CIOXKEHUsSI CUJ (BIOJIb OJHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXHMeaa, NMPaBWIIO paBHOBecHs phlyara (0JI0Ka), «30J0TOE€ MPABHIIO»
MEXaHUKH, 3aKOH COXpPAaHEHHUS MEXaHMYECKOW BSHEpPruM, MNpU 3TOM JaBaTh
CIIOBECHYIO (pOPMYJIMPOBKY 3aKOHa M 3alHUChIBaTh €ro MAaTeMaTUYecKOoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SIBICHMS, ITPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyalluid MPAKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa: BBISABISATH
NPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JOrHYecKHux
maroB ¢ omopo Ha |-2 WU3y4YeHHBIX CBOMCTBAa (DU3WYECKUX SBJICHHMA,
(u3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a1ayu B 1—2 NEHCTBHUA, MCMOJIB3YS 3aKOHBI U (HOpPMYIIbI,
CBsI3bIBANOIIME (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJadu
3aMUChIBaTh KPATKOE yCIOBHE, MOJACTABNIATh (PU3NUECKUE BETUUUHBI B (POPMYIIBI
U TPOBOAUTH PAcu€Thl, HAXOAUTHh CIPABOYHBIC JAaHHBIC, HEOOXOIAUMBIC MIJIs
pelleHuss 3a7ad, OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOW (U3HUYECKOM
BEJINYMHBI;



pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIINUThH MPU MOMOIIU (PUZNIECKUX
METO/IOB, B OMMCAHUM HCCIIEJOBAHUS BBLICIATH MPOBEPSIEMOE MPEANOIOKEHNUE
(rumotesy), paznuyaTh U HHTEPIPETHPOBATH MOJYYEHHBIA PE3yJIbTaT, HAXOJUTh
OIIHUOKH B XOJI€ OMBITA, JIEJaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

POBOJUTEH OMBITHI MO HAOIIOJEHUIO (PU3UYECKUX SBJICHUM WU (DU3NYECKUX
CBOMCTB Tei: (OpMyIUpOBaTh TMPOBEpsieMble TMPEANONIOKEHHs, COOUpPATh
YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpyAOBaHMUs, 3alUChIBaTh XOJA OIBITa U
(bopMyIMpPOBATH BHIBOIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa,
CWJIBI M TEMIIEPATYphl C UCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
3alUChIBaTh TMOKa3aHUs NpPUOOPOB ¢ yYETOM 3aJaHHOM  aOCOJIFOTHOM
IIOIPEUIHOCTH H3MEPEHN;

IPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTU OJHOM (PU3NYECKOW BEIUYMHBI OT
Apyrol ¢ HCHOJb30BAaHUEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTH NyTH
PAaBHOMEPHO JBHKYIIETOCS Tela OT BPEMEHU JBUKEHHS TeJa, CHIIbl TPEHHS
CKOJBXEHUs OT Beca Tena, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJMA CONPUKOCHOBEHUS TEN, CHJIbI
YyIPYyrocTH OT YAJUHEHUs] TPYXKUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00bEMa
NOTPY’KEHHOM YacTW TeJla M OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTU OT
IJIOTHOCTH TeNa, OT MIYOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBHM TIaBaHUs
TE€J, YCIOBUM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU
y4eOHOr0 Ucciel0BaHusl, COOMpPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIeays
NpeJIOKEHHOMY IUIaHy, (PUKCUPOBAaTh PE3yibTaThl MOJYYEHHOM 3aBUCHMOCTU
¢u3NUecKNX BEIWYMH B BUJAC MPEUIOKEHHBIX Ta0mull W TpadukoB, eiaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEUIECTBA
KUAKOCTH W TBEPIOTO TeENA, CHJIA TPEHUS CKOJILKEHMS, JABJICHUE BO3/1yXa,
BBITAIKMBAOIIAsl CWIa, ACHCTBYIOIIas HAa NOIPYKEHHOE B KUAKOCTH TEJO,
KO3 QUIIMEHT MOJE3HOro  JEHCTBUA  MPOCTBIX  MEXAHU3MOB),  CIEIys
OPEeNJIOKEHHOW MHCTPYKUMU: TPU  BBIMOJHEHUU HW3MEPEHHM  coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE NCKOMOM BETTUYHUHBL;
coOmro/IaTh TMpaBuUiia TEXHUKHA O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JACUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblyar,
MTO/IBMKHBIA M HEMOABWKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTH;

XapaKTepU30BaTh MPUHILMUIBI ACHCTBHUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ OMOPOM HA UX ONMUCAHUS (B TOM YKCIIE: MOJUIUIHUKU, YCTPOUCTBO
BOJONPOBO/JIA, THAPABIUYECKUNA TMPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOMN



HAcOC, apeoMeTp), UCIOJIb3ys 3HAHUS O CBOWCTBaX (PU3MUECKHUX SBICHUN U
HE0OXoauMbIe (PHU3NIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

MPUBOANTHh TPUMEPHI (HAXOAUTh HHQPOPMAIIMIO O TPHUMEPax) MPAKTUICCKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHUN B MOBCETHEBHOM >KU3HU ISl 0OECIICUCHUS
6e3omacHoCTH TIpHU OOpalieHuH ¢ NpudOpaMu U TEXHUYECKUMH yCTPONCTBAMU,
COXpPAaHEHUSI 370pOBbsi U COOJIIOJCHUST HOPM JKOJOTUYECKOTO IOBEACHUSI B
OKPYXaroUIEH Cpee;

OCYUIIECTBJISITh OTOOP UCTOYHUKOB MH(pOopMaru B THTEpHETE B COOTBETCTBHUU C
3aJIaHHBIM TIOWCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMUXCA 3HAHUN M IyTEM
CpPaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIJIEIATH HHGOPMAIINIO, KOTOPAsl SIBIISICTCS
MPOTUBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

WCIIOJB30BaTh MPU BBHIMIOJHEHUU YYEOHBIX 3aJlaHUil Hay4YHO--TIOMYJISIPHYIO
auTeparypy GU3MYECKOro COACepKaHUs, CIPABOYHBIE MaTE€pPHAIIbI, PECYPCHI CETU
WNuTtepHeT, BinaaeTh MpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 WCTOYHWUKOB WH(pOpManuu (PU3NIECKOTO COACPKAHUSA, B TOM YHCIC
nyOJUYHO JeNaTh KpaTKue COOOIIEHUs O pe3ybTaTaX MPOEKTOB WM y4eOHBIX
VCCIIEIOBAHUM, MPU 3TOM TPAMOTHO HCIOJIB30BaTh W3YyUYEHHBIM NOHATHUHUHBIN
amnmapar Kypca (pu3uKku, COpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;

NP BBIMIOJIHEHUM YYE€OHBIX TIPOCKTOB W  UCCJIEAOBAHUU pacrpeieisaTh
00s13aHHOCTH B TPYTIIE B COOTBETCTBUU C TTOCTABICHHBIMU 3a/1a4aMH, CICAUThH 32
BBIIIOJIHEHUEM IUIaHA JEHCTBUM, aJe€KBAaTHO OILIEHUBATh COOCTBEHHBIM BKJaJ] B
NEATENIbHOCTh TPYIIIbI, BBICTpPAaMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
YUYUTHIBAS MHEHUE OKPY KAIOIIUX.

K koHiy oOyueHus B 8 kJjiacce npeIMeTHbIC pe3ysbTaThl Ha 0A30BOM YpOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIONB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPUCTALIMYECKUE U
aMmopdHbIe TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIN Tap, BIAXXHOCTh BO3/yXa,
TeMIeparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JBUIATENb, SJIEMEHTAPHBIN
ANEKTPUUYECKUN 3apsifi, BJEKTPUUECKOE TI0Jie, MPOBOAHUKH W JIUDIICKTPUKU,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paziuyuath SBJICHUS (TEIUIOBOE paCIIUPpEHHEe U CXkKaTue, Terionepeaaya,
TEIJIOBOE PpPAaBHOBECHE, CMauyMBaHUE, KalWUISIPHbIE SBJIEHUS, HCIAPEHUE,
KOHJIGHCAlUs, IUIaBJIEHUE, Kpuctaumszanus (OTBEpAEBAaHHUE), KHUIIEHUE,
Terionepeaadya (TEIJIONPOBOIHOCTh, KOHBEKIIMS, H3JIYyYEHHE), AJIEKTpU3aus
T€Jl, B3aUMOJCWUCTBHUE 3apsSAOB, JIECUCTBUS DIJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICCTBUE MArHUTOB, JACHCTBHE MAarHUTHOIO TMOJsA Ha



MPOBOAHUK C TOKOM, OJJICKTPOMAarHUTHAs WHIYKLMS) 1O ONUCAHUI0 HX
XapaKTEPHbIX CBONCTB MW HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX JAHHOE
duznyecKoe sBICHUE;

pacno3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUYECKUX SIBIICHUW B OKPY>KaIOIIEM
MUpE, B TOM YUCJie PU3NYECKUE SIBJICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSYKEHUE
Y KalWUISIPHBIE SBJIEHUS B IPUPOJIE, KPUCTAIIIBI B IpUpOJE, n3ityueHue CollHia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, WHes,
CHEera, OJJIEKTpUYECKHE SBJICHHUA B arMmocdepe, DIIEKTPUUECTBO SKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMJIH, Ipeild MOJIIOCOB, POJIb MArHUTHOTO TOJIS
IUISL KU3HU Ha 3emuie, MOJISIPHOE CUSHHE, MPU 3TOM MEPEBOUTh NPAKTUYECKYIO
3a/1a4y B Yy4e€OHYIO0, BBIICJISATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBIICHUI;

OMKCHIBATh HM3YYCHHbIE CBOMCTBA TeNl U (DU3MYECKUE SIBIICHHUSA, HCIOIb3YS
du3nueckue BEIMYMHBI (TEMIlepaTypa, BHYTPEHHsISI DHEPrusi, KOJIUYECTBO
TEIJIOThI, YJelbHAs TEIJIOEMKOCTh BEUIECTBA, YyJEJIbHAs TEIUIOTA IUIABJICHUA,
yJAelbHAsl TEIUIoTa MapooOpa3oBaHUs, yIelbHas TEIJIOTA CrOpaHUs TOIUIMBA,
KO3(DQUIIMEHT TMOJE3HOr0 JACHCTBUSA TEIJIOBOW MAlWHBI, OTHOCHUTENbHAs
BJIQXHOCTh BO3[yXa, D>JEKTPUYECKHH 3apsl, CHJAa TOKA, DSIJIEKTPUYECKOE
HaIpsDKEHUE,  CONPOTHBIICHHE  NPOBOAHMKA,  YAEJIBHOE  CONPOTUBIICHUE
BELIECTBA, paboTa M MOIIHOCTh JJIEKTPUYECKOTO0 TOKA), MIpPH OINUCAHUU
MpPaBUJIBHO TPAKTOBaTh (PU3MYECKUA CMBICI  HCMOJIb3YEMBIX  BEIMYHH,
o003HaueHUs W EOUHUIBI (U3UYECKUX BEJIWYUH, HAXOIUTh (OPMYIIHI,
CBSA3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTMMHU BEJIMYWHAMU,
CTPOUTH TpaUKN N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH;
XapaKTepHU30BaTh CBOWMCTBA Tel, (PM3MUECKHUE SBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIE  TOJIOXKEHUS  MOJIEKYJSIPHO--KUHETUYECKOM  TEOpUU  CTPOEHUs
BELIECTBA, NMPUHLUI CYNEPIO3UIMHU TNOJEH (HAa KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHMs 3apsja, 3akoH OMa anis yvyactka uenu, 3akoH [[xoyns—JIeHia,
3aKOH COXpPAHEHHUs SHEPruM, NpPU HTOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YUCJE U B KOHTEKCTE
CUTyaluu MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITh
MPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHE U3 |—2 JorHyecKux
maroB ¢ omnopod Ha |-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBJICHHM,
(bu3HUEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemath pacu€THble 3aJauu B 2—3 JEHCTBUS, UCHONB3YS 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAOIIME (DU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3aJauu
3alUChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX ISl PEUICHUS
3a/layu, BbIOMpATh 3aKOHBI W (OPMyJbl, HEOOXOAMMBIE JUIsl €€ pelIeHUs,



MPOBOJIUTh PAacuéThl W CpPaBHUBATh TIOJYYCHHOE 3HA4YCHUE (PU3UUECKOU
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU TMOMOITH (HU3HIESCKUX
METOZOB, MCIHOJIb3YySl ONUCAHHUE HCCICIOBAHUS, BBIACIATh MPOBEPSIEMOE
IPEANOJIOKEHNUE, OILICHUBATh MPaBWJIBHOCTD NopsiIka  TPOBEACHUS
WCCIIEIOBAHMS, JEIATh BHIBOJBI;

MPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (U3WYECKUX SIBICHUN WM (PU3NYECKHUX
CBOMCTB TeN (KamWJUIApHBIC SIBICHUS, 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro
0o0bEMa, TeMIiepaTypbl, CKOPOCTH Ipollecca OCTBHIBAHMS W HarpeBaHUsl MpHU
U3ITyYCHUH OT IBETa M3ydaromiel (MOTJIONIAIOIIe) MOBEPXHOCTH, CKOPOCTh
HCHapeHusi BOABI OT TEMIEPATypbl XKUJIKOCTA W IUIOMIAAM €€ TOBEPXHOCTH,
BJIEKTPU3ALMA TEI U B3AMMOJCUCTBUAE DIEKTPUUECKUX 3aPsII0B, B3aUMOACHCTBUE
NOCTOSIHHBIX ~MarHUTOB, BHU3yaJlM3allisl MArHUTHBIX MOJIEW TMOCTOSHHBIX
MAarHuTOB, JEWCTBHS MAarHUTHOIO TIOJISI Ha IMPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa,  CBOWCTBA  JJIGKTPOJABUTATENS  TOCTOSIHHOTO  TOKa):
dbopMyIUpOBaTH TPOBEPSIEMbIE MPEAINOJIONKEHUS, COOUpPAaTh YCTAaHOBKY U3
MPEUIO)KEHHOTO 00OPY/I0OBaHMS, OIMKMCHIBAThH XOJI OMbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIMIOJIHATh MPSIMbIE W3MEPEHUS TEMIIEPAaTypbl, OTHOCHUTEIBHON BIIAXKHOCTH
BO3/1yXa, CUJIbl TOKA, HAMPSHKEHUS ¢ UCTIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PM3UYECKUX BEJIMYUH, CPAaBHUBATH PE3yJIbTAThl U3MEPEHUM C YUETOM
3aJ1aHHON a0COJIOTHOM TOTPENTHOCTH;

MPOBOJUTH HWCCJEAOBAHHE 3aBUCUMOCTA OJHOW (PU3UYECKONW BEIUYUHBI OT
JIPYrodl ¢ MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTb CONPOTHUBIEHUS
MPOBOJIHMKA OT €ro JJIMHBI, TUIONIAJAM TOMEPEYHOTO CEUECHUS W YJNIEIbHOTO
COIPOTHUBJICHUA BEIIECTBA MMPOBOIHHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HANpPSDKEHHWS HAa TMPOBOJHUKE, MCCIEIOBAHUE IIOCIEIOBATEILHOIO U
MapajuieIbHOTO COEAMHEHUN MPOBOJHUKOB): IUIAHUPOBATh MCCIEAOBAHUE,
coOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIAEAYs MPEITI0KEHHOMY IJIaHy,
dbuKcupoBaTh pe3yJabTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUJE TaOJIUIl U
rpadMKoOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTh  KOCBEHHBIE  M3MEpPEHUS  (PU3NUECKHX BeauuuH  (yIenbHas
TEMI0EMKOCTh BEIIIECTBA, COMPOTHUBIICHHE NPOBOJHUKA, paboTa W MOIIHOCTH
AIEKTPUYECKOTO TOKa): MJIAHUPOBATH W3MEpEHMUS, coouparh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJEAYys MPEIIOKEHHOW WHCTPYKLUHUH, U
BBIYUCIISATh 3HAYEHUE BEJIMYHHBI,

coOmoIaTh TMpaBUiia TEXHUKHA O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000py1I0BaHUEM;



e XapaKTEepPU30BaTh MPUHIIMIBI EUCTBHS W3YYCHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOPOIl HAa UX ONMKCaHUs (B TOM YUCJIE: CUCTEMA OTOIUICHUS IOMOB,
TUTPOMETD, TIapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETIMK IICKTPUIECKOU
SHEPTUHU, IIEKTPOOCBETUTENbHBIC MPUOOPHI, HarpeBaTEIbHBIE IJIEKTPONPUOOPHI
(mpumepsr), ANEKTPUUECKUE peI0XpaHUTENH, ANIEKTPOMATHHUT,
ANEKTPOABUTATENb TOCTOSHHOTO TOKAa), WCHOJIb3ysl 3HaHUA O CBOMCTBax
¢u3znyecKuX SABICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA M M3MEPUTENbHBIC MPUOOPHI
0 CXeMaM M CXEMaTUYHBbIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTrOpaHHs, AJIEKTPOCKOIL,
peoCTaT), COCTaBIATh CXEMBbI J3JIECKTPUUYECKUX IENEeW C MOCIeAOBaTEIbHBIM U
napajuieIbHbIM COEJUHEHUEM JJIEMEHTOB, pasiinyas yCJIOBHbIE O0O3HAaYEHUs
AJIEMEHTOB DJIEKTPUUYECKUX IICTICH;

e TMPUBOJUTH MPUMEPHl (HAXOAUTh MHGOPMAIMIO O MPUMEpPAX) MPAKTUYECKOTO
WCITOJTB30BaHUs (DU3UICCKUX 3HAHWW B IMOBCEIHECBHOM KU3HM 1T 00CCIICUCHUS
0e3omacHOCTH IpH OOpalieHuu ¢ NpUOOpaMHu U TEXHUYECKUMH yCTPONCTBAaMU,
COXpPAaHEHMSI 370pOBbsi U COOJIIOJCHUST HOPM JKOJOTHYECKOTO IOBEACHUSI B
OKPYIKaIOIIEH CPELE;

e OCYIIECTBJIATH MOUCK MHpOpMaIK Pusnyeckoro coaepxkanus B Iurepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUW M MTyTEM CPAaBHECHHSI JOTIOJTHUTEIBHBIX HCTOYHHKOB
BBIICIIATh HHPOPMAIIUIO, KOTOpask SBISICTCSI IPOTHBOPEUYUBOU MIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

e HCIMOJBb30BAaTh MPU BBIMOJHEHUU YUEOHBIX 3aJaHUN HAY4YHO--TIOMYJISIPHYIO
TuTepaTypy GU3MYECKOro COACpKaHUs, CIIPABOYHBIE MAaTepUaibl, PECYpPChl CETH
WNHTepHeT, BIaaeTh NMpuUEMaMU KOHCTICKTHPOBAHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKHE YCTHBIE COOOIeH s, 00001Iast
uH(DOpMAIUI0 W3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO COAEPNKAHUS, B TOM
qyucye myOoJUYHO NPEACTABIATh PE3yJIbTaThl MPOSKTHOM WIIM UCCIIEA0BATEIbCKOM
NESTEIIbHOCTH, TIPU 3TOM T'PAMOTHO MCHOJIB30BATh W3YYECHHBIM TOHATUHHBIN
amnrmapar Kypca (pu3uKu, COmpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIIUECH;

e TIPU BHITIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHUIN (PU3HUECKUX MPOIIECCOB
pacnpenensiaTb OO0S3aHHOCTH B TPYIINE B COOTBETCTBHM C TIOCTABJICHHBIMU
3a/Jla4aMu, CJICIUTh 3a BBIMIOJIHEHUEM IIJIaHa ACHCTBUM U KOPPEKTHUPOBATh €rO,
aJIeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ, B JEATEIbHOCTh TPYMIIbL,
BBICTPANBaTh KOMMYHHUKAaTUBHOE B3aWMOJICHCTBUE, TMPOSIBISSI TOTOBHOCTH
paspemiaTh KOH(GIUKTHI.

K xonmy oOyuenus B 9 kJjiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:



HCNOJIb30BaTh IOHATHS: CHUCTEMA OTCUETA, MAaTEpUANIbHASA TOYKA, TPACKTOPHS,
OTHOCHUTEILHOCTh ~ MEXaHWYECKOTO  JABWXKEHHS, nedopmarus  (ympyras,
IJIACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W
Neperpy3ku, LEHTP THKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TAKECTH
TBEPIOTO TEla, pPABHOBECHE, MEXAaHWYECKHME KoJIeOaHWsS U BOJHBI, 3BYK,
nH(ppa3ByK u YIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, mKana
AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPBI
UCIyCKaHWs W TMOTJIOIIEeHMs, anbda-, 0eTa- W TraMMa-U3JIy4eHHs, H30TOIIBI,
SJIepHAsl DHEPTETHUKA;

paznuyaTh sABJICHHUS (pPaBHOMEpPHOE U HEPABHOMEPHOE MPSAMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHENHOE ABUKEHUE, CBOOOTHOE MaJCHUE
T€J, PABHOMEPHOE JBWXEHHE II0 OKPYKHOCTH, B3aWMOJCHUCTBUE TEIl,
pEaKkTUBHOE  JBWIKEHHE, KosieOaTeabHOEe  JIBIDKEHHE  (3aTyXawlue U
BBIHY>K/JICHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHHUE 3BYKA,
MPSMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHUE U MPEITOMIIEHUE CBETA, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIIEKTP M CIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, JMCIIEPCHS CBETA, E€CTECTBEHHAs PaJUOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOrO0 CHEKTpa W3IY4YeHHUs])) IO OMHCAHUI0 HX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(u3nuecKoe BICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UUECKUX SIBJICHUN B OKpYKalollem
mupe (B TOM 4wuclie (pu3nyeckue SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIUBBI,
nekeHue T1uiaHeT (COJMHEYHOM CHUCTEMbl, PEAKTUBHOE JBWKEHHE KHBBIX
OPTraHU3MOB, BOCHPHUATHE 3BYKOB KMBOTHBIMU, 3EMIJICTPSICEHUE, CEMCMUYECKUE
BOJIHBI, I[yHaMH, 3XO, [BETa TeJ, ONTUYECKUE SBICHUS B MNPUPOJE,
OMOJIOTUYECKOE JEHCTBUE BUAMMOTO, YIbTPa(pUOJIETOBOIO U PEHTIEHOBCKOTO
W3IIyYCHHUM, €CTECTBEHHBIM paTUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
PaIMOaKTUBHOE M3JyUYCHHUE MPUPOJHBIX MUHEPAJIOB, JEUCTBUE PATUOAKTHBHBIX
U3JIy4YCHU Ha OpraHu3M 4YeJoBeKa), MPU ITOM IEPEBOJUTH MPAKTUYECKYIO
3a/71a4y B yu4eOHYI0, BBIICIISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHUI;

OMHCHIBATh HM3YYCHHBIE CBOMCTBA TeN W (DU3UYECKUE SIBICHUS, HCIIOIB3YS
¢usnueckne BeNMUYWHBI (CpPEeIHSsI W MTHOBEHHas CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBUKEHHHM, YCKOpPEHHE, TIepEeMElIEHUe, IMyTh, yTIJIOBas
CKOPOCTb, CUJIa TPEHHUSI, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOIO
MajieHusi, BEC TeJa, UMITYJIbC Teja, UMITYJbC CHJIBI, MEXaHW4YecKas pabora u
MOIIIHOCTh, MOTEHUHUAIbHAS SHEPrusi TeNd, MOJHIATOTO HAaJ IOBEPXHOCTHIO
3eMJIM, TOTEHI[MAJIbHAs SHEPrus CKATOW MPYKUHBI, KAHETHYECKas SHEprus,
MoJIHAs MEXaHWYecKas YHEeprus, Mepuoj U 4acToTa KOJEOAHWM, JUIMHA BOJHBI,



IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeslb MPETOMIICHUS
cCpenmpl), TpU ONWCAHWU TMPABWIBHO TPAKTOBAaTh (DU3WYECKUNA  CMBICT
WCIIOJIB3YEMbIX BEJIWYWH, OOO3HAYEHUS W CIWHUIBI (U3UYECKUX BEIMYHH,
HAXOJUTh (OPMYIIbI, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTh Tpa@UKd H3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX
BEJIMYMH,;

XapaKTepHU30BaTh CBOMCTBA Tel, (PM3MUECKHUE SBJIICHUS U TPOIECCHI, UCIIOIB3YS
3aKOH COXPAHEHUSI DJHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLUII
CYyHEPHO3ULINKA CHUJI, MPUHIUI OTHOCUTENbHOCTH ['anmies, 3akoHbl HbroTOHa,
3aKOH COXPAHEHUS HMIYJIbCa, 3aKOHBbl OTPAXEHUS M MPEIIOMIICHUS CBETA,
3aKOHBI COXPAHEHHMs 3apsI0BOIO U MACCOBOTO YHMCEN MPU SACPHBIX PEAKIUSX,
IpyU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMpPOBKY 3aKOHAa M 3alHCHIBATH €r0
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MNPUYUHHO--
CJICICTBEHHBIC CBSA3HU, CTPOUThH O0BSICHEHHUE U3 2—3 JIOTHYECKUX I11aroB C OMOPOH
Ha 2—3 U3Yy4YEeHHBIX CBOWCTBA ()U3MUECKUX SIBICHUU, (PU3MUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemarh pacy€THbIe 3ajaud (OMHMparoOIIUecs Ha CUCTeMy U3 2—3 ypaBHEHUH),
WCTIONB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIONIME (DU3NYECKUE BEJIWYUHBI: Ha
OCHOBE aHaJM3a YCIOBUSI 3a/laud 3alHUChIBATh KPATKOE YCIIOBHUE, BBISBIISIThH
HEJOCTAIOIINE WU W30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBIE ISl PEIICHHUS, IPOBOJAUTH PACUETHI U OIICHUBATH PEATUCTHYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

pacro3HaBaTh MpPoOJIEMbI, KOTOPhIE MOXKHO PEIIMTh MPU MOMOIIU (HU3UYECKHUX
METOJIOB, UCIIOJb3ys OIKUCAHUE UCCICAOBAHUS, BBIJCIATH MPOBEPIEMOE
MPENOJIOKEHHE, OIICHUBATh MPaBWIbHOCTD nopsiika  IPOBEACHUS
WCCJICIOBAHMSI, JIENaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUN 1
OTIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (PUIMYECKUX SBJICHUN WU (PU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HeloTOHa, 3aKk0Ha COXpaHEHUs! SHEPTUH,
3aBUCUMOCTh TIepuo/a KojeOaHWi TMPYKUHHOTO MAasSTHHKAa OT MAacChl Ipy3a U
KECTKOCTU TPYXKUHBI W HE3aBUCUMOCTh OT aMIUIATYABl MajblX KOJIeOaHWUIA,
NPsIMOJIMHEWHOE PacipOCTpaHEHUE CBETA, PasyIoKeHHE OEJIOro CBeTa B CIEKTD,
U3Y4YeHHE CBOWCTB M300pakeHMs B IJIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs
mpeaMeTa B COOMpAromieil JMH3e, HAOMIOJCHUE CIUIONTHBIX M JIMHEWYaThIX
CIEKTPOB HM3TYUYEHHUS): CAMOCTOSTEIBHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00OpyIOBaHWs, OMHCHIBATH XOJ OMNBITA H €r0 Pe3yJbTaThl,
(bopMyIMpPOBATH BHIBOIBI;



NPOBOAUTH MPHU HEOOXOJUMOCTH CEpPHUI0 TMPSAMBIX H3MEPEHUH, OINpeaenss
CpeaHee 3HaYeHHE U3MepIeMOil BeIMUnHBI ((DOKYCHOE paccTOsiHuE COOMparomien
JIMH3bI), 000CHOBBIBAThH BHIOOP CrI0c00a M3MepeHus (M3MEPUTEIBHOTO Ipubopa);
OPOBOJNUTh  HUCCIEJOBaHHE  3aBUCUMOCTEH  (U3MYECKUX  BEJIWYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBWXCHUM 0€3 HadaJdbHOW CKOPOCTH, TEpPHoJa KoJIeOaHWU
MaTeMaTUYECKOr0 MAasATHHKA OT JJIMHBI HUTH, 3aBHCHUMOCTH yTja OTPaXEHUs
CBETa OT yIVla MaJEHUs M yrjia MpeJoOMIIEHUs OT yrja MaJeHMs): TIaHUPOBAThH
UCCIIEJIOBAaHUE,  CaMOCTOSITEIbHO  cOOMpaTh  YCTaHOBKY,  (UKCHPOBATH
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE TaOIHI] U
rpaduKoB, AeNIaTh BHIBOABI 10 pE3yJIbTaTaM UCCIIEAOBAHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHU (PU3MUECKUX BEIMYUH (CPEAHssl CKOPOCTh U
YCKOpEHHUE Teja IMpU PaBHOYCKOPEHHOM [BHXEHHH, YCKOPEHHE CBOOOJHOTO
HNajeHus, JKECTKOCTb TNPYXKHUHBI, KOIPPUIUEHT TPEHUS  CKOJBXKECHHUS,
MexaHuyeckas paboTa MW MOIIHOCTb, 4YacToTa M MEpUoa  KoyieOaHUM
MaTE€MaTUYECKOro U MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas CHUjla coOMparolen
JUH3bl, PpAJUOAKTUBHBIA  (OH): IUIAHUPOBATH  HU3MEPEHHs, COOMpATh
DKCIIEPUMEHTAJIBHYK0  YCTAHOBKY M BBINOJHATH  U3MEPEHHUsA,  CIeays
NpeI0KEHHON UHCTPYKIMH, BBIYUCIIATh 3HAYCHHE BEIMUMHBI U aHAJIU3UPOBAThH
MOJIyYEHHBIE PE3YNbTATHI C YYETOM 33JJAaHHOM MOTPEIIHOCTH U3MEPEHUI;
coONI0IaTh TMpaBUiia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;

pa3nauyaTh  OCHOBHBIE  MpPHU3HAKW  M3YYEHHBIX  (PU3MUECKUX  MOJEJEH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJIOE TENO, TOUYEUHBIH HCTOYHHK CBETA,
Jy4, TOHKas JIMH3a, IJITAHETapHasi MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
a5pa;

XapaKTepU30BaTh MPUHLMUIBI ACHCTBHUSI M3yUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OmHMCaHWs (B TOM 4YHUCJE: CIUAOMETP, JATUUKU
MOJIO)KEHUS, PACCTOSHMSI W YCKOPEHHs, pPaKeTa, 3XOJOT, OYKH, IEePUCKOI,
¢doToamnmapaT, ONTHYECKUE CBETOBOJbI, CIEKTPOCKOI, JI03UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBaX (DU3WYECKUX SIBIICHUM U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl W CXEMATHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMYECKHX IMPOIECCOB MpHU
pelIeHnn y4eOHO--ITPaKTUYECKUX 3a/]ay, ONTHUYECKUE CXEMbl JJISl MOCTPOCHMUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOMparomeil IMH3e;

MPUBOIUTH MPUMEPHl (HAXOAUTh MHGPOPMAIMIO O MpHUMEpax) MPaKTUYECKOrO
MCIONIb30BaHus (PM3MUYECKUX 3HAHUI B MOBCETHEBHOM KU3HU AJi 00€CTIeYeHUs
0€30MacHOCTH IpU OOpalleHUH ¢ MpUOOpaMU M TEXHUYECKUMH yCTPOMCTBAMH,



COXPAaHEHHUS 3J0POBbS M COONIOJCHHS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIIATh, TOUCK HMH(OpMalmu (pusudeckoro coaepkanus B HHTepHeTe,
CaMOCTOSITENIBHO (POPMYJIUPYS TOUCKOBBIHM 3aIIPOC, HAXOAUTD ITyTH ONPEACIICHUS
JOCTOBEPHOCTH MOJyYEHHOW MH(POpPMAlMU HAa OCHOBE MMEIOUIUXCSA 3HAHUU U
JOMOJHUTEIBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh IPU BBIITOJHEHUH YYEOHBIX 3aJaHHl Hay4YHO--TIOMYJISIPHYIO
IUTEpaTypy GU3HUECKOTO COAEpIKAHMSI, CIIPABOYHBIE MAaTEPUAJIbl, PECYPChI CETH
WuTepHer, BhnaseTh NpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, IMpPeoOpa3oBaHUs
MH(pOpPMaIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHbIE IMCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MH(}OpMaALMU U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COEpKaHUs, TyOIUIHO
IPENCTABIATh PE3YJbTaThl IIPOCKTHOM MIIM UCCIEN0BATEIBCKON JEATEIbHOCTH,
OpY 3TOM TPaMOTHO MCHOJB30BATh HW3YYEHHBIM IOHATUHHBINA ammapar
M3y4aeMoro paszzena (U3MKd U CONPOBOXKAATHh BBICTYIUICHHE NpPE3ECHTAlUEH C
y4€TOM OCOOECHHOCTEHN ay/IUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
bubnunoreka LIOK
11 dusiika - HayKa o MpHpoze 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 usHIIeCKHE BETHHHEL 2 L https://m.edso0.ru/7f416194
. bubnuoreka [{OK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
21 CTpoenie BeilecTsa . https://m.edso0.ru/7f416194
99 JIBr>keHre U B3aUMOJICHCTBUE YaCTHI] 5 1 bubnuoreka [{OK
' BEIlECTBA https://m.eds00.ru/7f416194
bubmmoreka IIOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nea 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
3.1 M 3
CXAHMHCCROC ABHACHHC https://m.edso0.ru/7f416194
bubnunorexa LIOK
3.2 Muepuus, Macca, IWIOTHOCT 4 ! https://m.eds00.ru/7f416194
but6mmoreka [IOK
. .B 14 1 2
33 Cuna. Bujet cun https://m.edso0.ru/7f416194
Hroro no pasneny 21



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

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. [lepenaua nqaBiaeHust TBEPAbIMU 3 bubmuorexa [{OK
' TeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlarerHe KAAKOCTH > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATvocheproe rapneHme 0 https://m.edso0.ru/7f416194
44 JelicTBHE )KUJKOCTHU U Ta3a HA OTPY>KEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazueny 21
Pazpnen 5. PaGora u MOIHOCTB. DHeprus
bubnunoreka LIOK
A P 1
> a00Ta H MOIIHOCTS 3 https://m.edso00.ru/7f416194
bubnunoreka LIOK
2 IT 1
> POCTHE MEXBHHIMH > https://m.edso0.ru/7f416194
bu6mmoteka IIOK
>3 Mexaieckast oHepris 4 ! https://m.edsoo.ru/7f416194
Uroro no pazueny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KVIACC

KoanuyecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne /i Konrpouabusie  IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3pen 1. TenioBble siBJIeHUSA
. bubnuorexa [IOK
11 CTpocHHe H CBOHCTBA BelleCTB ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Tennosbie npoueccet 21 L ° https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubmuoreka [IOK
' U UX B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 I1 2 1 7
OCTOSTHHBIN JJICKTPUICCKUHN TOK 0 https://m.edsoo.ru/7fA181ce
bubmmoteka IIOK
23 MarHuTHELE SBICHHS 6 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
DIICKTPOMATHHTHAS HHAYKUHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 145



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

9 KJIACC
KoaundecTBo 4acoB
Ne n/mm HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl JyiekTpoHHbIE (IU(PPOBLIE)
Bceero KounTtpoJubHbie IIpakTnyeckue
o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3znea 1. Mexann4yeckue siBJeHHUS
11 MexaHn4eCcKoe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubmuorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B 7 20 1 3
SAMMOZICHCTRHE Te https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 10 3
3aKOHBI COXAHCHHS https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
bu6nunorexa LIOK
2.1 M 7
CXAHMHECKHE KONEOAHHS 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 M . 1
CXAHMHECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DNEKTPOMArHUTHOE TOJIE€ U DJIEKTPOMArHUTHBIC 6 5 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nes 4. CBeToBble sIBJIEHUS
bubnunorexa LIOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15



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

Pazpea 5.

KBanrToBble siBJIeHUSA

5.1 Hcnyckanue u MorIoneHne CBeTa aToMOM 4 1 bubmmorexa [JOK
' 4 . https://m.edsoo.ru/7f41a4a6
bubnmoreka [IOK
52 (-TpoeHie ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
5.3 SnepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3neu 6. IloBTopuTe1bHO-00001Ia10 1M MOYJIb
6.1 [ToBTOpEeHMe U 06001IeHNE COAEpKAHUST Kypca 9 9 bubnnorexa [JOK
' busuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
° ara H BbI
lj]lj‘ﬂ Tema ypoka Beero KonTpoabubie IlpakTuueckue mi{e}mﬂ 06p:3oq]:§:eﬂbeﬂble
padoThI padoThI pecypes:
®du3uka — Hayka o pupoje. SABineHus npupoasl 1
duznyeckue ABICHUS

3 ®dusndecKue BETMYHHBI U UX H3MEPCHUE
VYpoxk-uccnenosanue "M3mepenne TemMmepaTypbl

4 MIPY MOMOIIM KUJKOCTHOTO TEPMOMETPA U 1 1
JaT4rKa TeMneparypol”

5 Mertoas! Hay4yHOro 1o3Hanus. Onucanue 1 bu6nmorexa LIOK
bu3NYECKUX SIBICHUHN C MOMOIIBI0 MOAENeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATbHOCTh MOJETA IIApUKa, ITYIIEHHOTO 1 1
TOPU30HTAIILHO, TeM OO0JIbIle, 4YeM OOJIbIIe
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITHL, JOKA3bIBAIOIINE 1 bubmmoteka IIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHME YacTHII BEIISCTBA 1 bubmorexa I[JOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TETIJIOBOTO PACITUPEHUS Ta30B»

10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0EeHHOCTH arperaTHBIX COCTOSTHUHN BOJIBI.

11 O6006menue no pazaeny «lleppoHayanbHbIC 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUHU BEILIECTBA
12 Mexanudeckoe n1BuxeHue. PaBHomepHoe n 1 bubnmoreka [JOK

HEPaBHOMEPHOE JIBIKEHUE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

but6mmoreka [IOK

13 CkopocTs. EAMHHLEL cKopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTy 1 BpeMeHU IBUKECHUSA bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubmmoreka [JOK
15 WNueprusa. Macca — Mepa HHEPTHOCTH T https://m.e dSO(I)_.[ru /£1020¢10
16 IInotHoCTH BemecTBa. PacueT Maccel u 00beMa bubnunoreka LIOK
TeJa 10 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabora «OnpeneneHue mI0THOCTH
TBEPIOTO TEJIay
18 Pemenue 3agau mo teMme "IlnorHocTs Belectna" Bubmiorexa OK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMO/ICUCTBUS TEIl.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yueHne 3aBUCUMOCTH
20 pactsbkeHus (1edopMaln) NpyKUHbI OT
MIPUIIOKEHHOU CHUITBD»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
99 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec bubnmnorexa [JOK
tena. Pemenue 3agau no teme "Cuna tspkect" https://m.edsoo.ru/ff0al1778
93 Cwiia TsbkecTH Ha Apyrux miaaHetax. Gusundeckue bubmuoreka [IOK
XapaKTEPUCTUKHU IIJIaHET https://m.edsoo.ru/ff0a1502
bubnuotexa [JOK
24 Wsmepertite chu. JlutamomeTp https://m.edsoi.I ru/ff0al8cc
bubnuotexa [JOK
25 Bec rena. Hepecomocts https://m.edsoi.I ru/ff0al778
26 CrokeHue AByX CHJI, HAPABJIEHHBIX MO OJTHON bubnuoteka [JOK
npsiMoid. PaBHOIEeHCTBYOIAsA CHUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau no teme "PaBHOAelcTByOIIAS
cun"
28 Cuiia TpeHus u e€ Bubl. TpeHue B IpUpoe U bubmuoreka [IOK

TCXHHUKE

https://m.edsoo.ru/ff0alb9c
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JlaGopaTtopHnas pabota «/3yueHne 3aBUCUMOCTH

29 CHIIBI TPEHUS CKOJIBKCHUS OT CUJIBI JABJICHUS U bubmorexa I[JOK
p A . https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEI
30 Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIOIICH CUIIBI
Pemenue 3agau mo remam: «Bec Tenay,
31 «I'padpuueckoe n3obpakenue cmn», «CUIbDy bubmotexa [IOK
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT»
KonTtponpHast pabora no Temam: «MexaHudeckoe
32 JIBIDKEeHUEY, «Macca, INIOTHOCThY, «Bec Temay,
«['padmueckoe n3obpaxxkenue cuiny, «CUb»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBEIHMYCHUS bu6nmoreka LIOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUSA raza oT bubnuorexa [IOK
34 R
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPALIMHU TEIIAMH, bu6nmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHHe B )XHMAKOCTHU U ra3e, BRI3BaHHOE bubnuoreka [{OK
JIECTBUEM CHUIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o teme «JlapieHne B KUAKOCTH bubmmoteka IIOK
u raze. 3akoH Ilackamsay» https://m.edsoo.ru/ff0a2826
but6mmorexa [IOK
38 Coo01aroImecs: CoCyabl
Haror yA https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa [TOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBO )KHUIKOCTHBIN HACOC
41 ATMocdepa 3emMiu ¥ IPUUYHMHBI €€ bubmuorexa [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bubnunoreka LIOK
42 Bec Bo3ayxa. ATmocdepHoe naBiieHHe
% bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdeproro gaBieHus. OnbIT bubnmoreka [JOK

Toppuyennu

https://m.edsoo.ru/ff0a2da8
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44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bu6muoreka [IOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe 1aBieHue Ha bubmmoreka [JOK
Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme " AtmocdepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTHU U Ta3a HAa MOTPY>KEHHOE B bubmuorexa [JOK
HUX TeJIo. ApXUMeI0Ba CUla https://m.edsoo.ru/ff0a3276
JIaGoparopHas padora «Onpeaenenne
48 BLITaEKHBzIom;)ﬁ CHJIBI z[eé)CTB oL Ha TeJIo bubmorexa LIOK
’ y ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTtopHast pabora o teme «MccnenoBanue
49 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYXEHHON B )KHJIKOCTh YaCTH TeJay
bubmmoteka IIOK
50 [MnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
ol apeoMeTpa WM KOHCTPYHUPOBAaHUE JOJKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo Temam: «I[lnaBanue cymos.
52 BoznyxormnaBanuey, «JlaBieHnue TBEPBIX TEI bubnnorexa [JOK
yx . ’ P ’ https://m.edsoo.ru/ff0a3654
KUJIKOCTEH U Ta30B)»
53 KonTponpHas pabota no Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
but6mmorexa [IOK
54 MexaHnnueckas pabora
P https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
55 MoitHocTh. EMUHUITEI MOIITHOCTH
t AHHAT B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoranue "Pacuér MOIIHOCTH,
pa3BUBaeMoi IpH MOABEME 110 JecTHULE"
57 [IpocTeie Mexanu3Mmbl. Peryar. PaBHOBecue cuit Ha

pblyare
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Pbruaru B TexHuke, ObITY U IPUPO/IE.

. bu6muoreka [IOK
58 JlaGopatopHas pabota «lccnenoBanue ycioBuit 1 0.5 https://m.e dSO(I)l.ru /024786
PaBHOBECHSI phIUara
Pemenue 3amad no reme «Y ciioBusi paBHOBECHS bubnunoreka LIOK
59 1
pbryara https://m.edsoo.ru/ff0a48a6
KoadduumenT nonesnoro necTBus MexaHu3ma.
60 Jlaboparopnas padota «M3mepenue KI1/] 1 0.5
HAKJIOHHOM TJIOCKOCTH»
61 Pemrenne 3amau mo reme "Pabora, MOIITHOCTS, 1 bu6nmoreka LIOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u 1 bubnnorexa [JOK
MOTEHIINaTbHAasI SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
64 "DKCTepUMEHTAIBHOE OIpeIeJICHHE N3MEHEHHUS 1 1
KMHETUYECKOW U TOTEHIIMATbHON YHEPTUH TIPH
CKaThIBaHHUH TeJa 10 HAKIOHHOM MI0CKOCTH"
65 KonTponsHas padora no teme «Pabora u 1
MOIIHOCTb. DHEPTUsD»
66 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmuoteka [IOK
"Mexanandeckoe IBHKeHHnE" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubmuorexa [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBHrlit ypok. Pabora ¢ TekcTamu 1o Teme 1
"Pabora. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
aTra nudpoBbie
Ne ni/m Tema ypoka KonrTpoasubie IIpakTtuyeckue A p
Bcero U3y4eHus: o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHUU U X OIBITHBIE 1 bubmorexa HOK
P https://m.eds00.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KHJIKOTO M Tra3000pa3HOTo 1 bubnunoreka LIOK
COCTOSIHH BEIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUH BEIIeCcTBa Ha 1
OCHOBE TIOJIO’KEHU MOJIEKYISIPHO-
KHMHETHYECKOU TEeOpUH
bubmmoteka IIOK
5 Kpucranmmyaeckue u amopdHbIe Tea 1
P Pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalmWJUISIPHOCTb. 1 bubmuoreka [JOK
IToBepXxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacimpeHue u ckaTue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TEeMIEpaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFKCHHSI YaCTHII
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60
but6mmorexa [IOK
10 Bunel Terionepenaun 1
A pel https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "[IpakTuueckoe
P dep P N but6mmoreka [IOK
11 HUCIOJIL30BaHNE TEIUIOBBIX CBOMCTB BEIIECTB U 1 1

MaTepHaJoB B LENISAX dHEprocoepekeHus"

https://m.edsoo.ru/ff0a65c0
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12 KonuuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBuenue TermnoBoro Oananca. Temnooomen bubmmoreka [JOK

13
Y TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccienoanue

14 HBJIeIfI/DI TIG)HJIOCI))6MGHEI pu CMIG[IJ_II/IBaHI/II/I bubmorexa [JOK

. N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSYEH BOIBI
Pacuer konuvecTBa TEIIOTHI, HEOOXOMMOTO

15 JUISl HAarpEeBaHMsI TeJla U BBIACIIIEMOr0 UM IPHU
OXJIAKICHUU

16 JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
yZEJIbHOW TEIJI0EMKOCTH BemiecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJbHas TEII0Ta bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a

18 [1naBneHue u oTBEpAEBaHNE KPUCTATNIMYECKUX bubmuoteka [IOK
TeJ. Y enabHas TEIIoTa IUIABIEHUS https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHas pabota "OnpezneneHue bubmuoteka [IOK
yAEIbHON TEIJIOTHI TUIaBJICHHMS Jibja" https://m.edsoo.ru/ff0a72fe

bubmmoteka IIOK

20 [Tapoo6pazoBanue u konaeHcamus. Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas teminora

21 napooOpa3oBaHUs U KOHJCHCAIUH. bu6muoreka [IOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro JaBICHHUS
Bnaxxnocts Boznyxa. JlabopaTopnast pabota

22 "Onpenenenue l;z;ochenLI:{oﬁ I;nancﬁocn/l bubmmorexa TIOK

) https://m.edsoo.ru/ff0a7628
BO3/TyXa

93 Pemenue 3aa4 Ha onpezeieHue BIaKHOCTH
BO3/yXa

24 [TpuHIHIBI PaOOTHI TETIIOBBIX BUTATENCH.

[TapoBast TypOuHa. J[BuTraTenb BHYTPEHHETO
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CrOpaHus

KII/] TermoBoro nBuraress. TenaoBbie

bubnunoreka LIOK

25 NS
JIBUTATEIIN U 3alUTa OKPYKAIOLIEH Cpe/ibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHMsI U IIPEBPALLIEHUS SHEPTUHU B
TEIUIOBBIX ITpoLieccax
[TonroroBka Kk KOHTPOJILHOU paboTe MO TEMe

27 "TenoBsble ABIeHUS. MI3MeHEeHNEe arperaTHbix bubmorexa LOK

) . P https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BEILIECTBA
KoHnTtposbHas padora mo teme "TermoBbie
28 sBIeHUs. VI3MeHeHne arperaTHbIX COCTOSHUN bubmorexa LIOK
. P https://m.edsoo.ru/ff0a86ae
BEIIleCTBa

29 Onexkrpuzanus Tei. JBa poja 3JIeKTpUUECKUX
3aps0B

30 VYpok-uccnenopanue "IneKTpusanus Tel
MHAYKIMEW U IPU CONPUKOCHOBEHUN"

31 B3aumopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmmoteka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nojue. HampsokeHHOCTh

32 JIeKTprudecKoro mosst. [TpuHIm bubmorexa [OK

P P . https://m.edsoo.ru/ff0a8ala
CYINEPIO3UINH IIEKTPUUECKUX TTOJIEH
33 Hocurenu snekrpudeckux 3apsaoB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

34 [IpoBOgHUKY U THUANEKTPUKH. 3aKOH bubmuoreka [JOK
COXPAaHEHUs DJIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha IpUMEHEHNE CBOWCTB bubnuoteka [JOK
AIEKTPUYECKHUX 3apsSI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBHS €70

36 cyiecTBoBaHMs. VICTOUHUKH 3J€KTPUUECKOTO bubmmorexa LIOK

v ' P https://m.edsoo.ru/ff0a95a4
TOKa
. bubmmotexa LIOK
37 JleficTBUSI SEKTPUIECKOTO TOKA B

https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenoanue "JlerictBue

38 AIIEKTPUYECKOTO TOJIS Ha TIPOBOJHHUKH U 1
JUAJIEKTPUKH"

39 DJIEKTPUYECKHI TOK B METAIIAX, )KUJIKOCTAX U bubmmoreka [JOK
razax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH

41 Cwita Toka. JlabopaTopHas pabora 05 bubnmnoreka HOK
"N3MepeHue U peryiupoBaHue CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.

42 JlaGopaTtopHnas padota "M3mepenue u 0.5 bubmmorexa [IOK

| https://m.edsoo.ru/ff0a9el14

pEryJiupoBaHKUe HAMPSHKEHUS

43 CornpoTHBIeHUE MPOBOAHUKA. Y JCIBHOE bubmmoreka [JOK
COIIPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIICHUS ITPOBOTHUKA 1 bubnnorexa [JOK
OT €ro JUIMHBI, TUIOIIA/INA MOIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u martepuana”

45 3aBUCHUMOCTH CHIIBI TOKA OT HaIPsHKCHUS. bubnnorexa [JOK
3akoH OMa aJ1g yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccrnenoanue

46 3aBHCUMOCTH CHJIBI TOKA, UIYILETO Yepe3 1 bubmuorexa [IOK
pE3UCTOp, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOTHUKOB
JlaGopaTtopnas pabota "IIpoBepka npaBuia

48 CJIOKE€HUSI HAPSDKEHUH TTPU 1 bubnmnoreka [JOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHnas paboTta "IIpoBepka npaBuia BuGmorexa [IOK

49 JUTISL CUJTBI TOKA TIPH MapajiIeIbHOM 1

COEMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle
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50 Pemenue 3amad Ha npumMeHeHue 3akoHa Oma bu6muoreka [IOK
JUISL PA3JIMYHOTO COEIMHEHHUS IPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bubnunorexa LIOK
3akoH [[>xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaboparopHnas pabota "Onpenenenue paboThI 1 bubnmnoreka HOK
Y MOIIIHOCTH 3JIEKTPUYECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUYECKHE IIETTH U IIOTPEOUTENIN
53 AJICKTPUYECKOM 3HEepruu B ObITy. KopoTkoe bubmorexa LOK
p P Y- 0P https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
54 "DneKTpuuecKue 3apsabl. 3apsKEHHbIE Tella U bubnnorexa [JOK
ux B3auMoaercTBus. 110CTOSIHHBIH https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"
KoHTposbHas pabora 1o Teme
55 "DneKTpuuecKue 3apsabl. 3apsKEHHBIE Tella U bubmmoreka [JOK
ux B3aumoaercTBus. IlocTosSHHBIN https://m.edsoo.ru/ffOabea8
AJIEKTPUYECKUN TOK"
56 ITocTossHAHBIE MAarHUTEI, UX B3aUMOJICHCTBIIE
57 VYpok-uccnenosanue "M3yyenue nonaeun 1 bubnnorexa [JOK
IMOCTOSHHBIX MarduToB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoe nosie. MaraHuTHoe 1mosie 3eMiIi 1 bubmmoteka IIOK
€ro 3HadyeHue 71 KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OneiT Opcrena. MarautHoe nose
59 3JIEKTPUYECKOT0 TOKa MarHuTHoe moje bubmorexa I[JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKU C TOKOM
[IpumMeHeHne FMEeKTPOMArHUTOB B TEXHUKE.
60 JlabGopartopHas pabora "V3yuenue neiicteus 0.5 bubnnorexa [JOK
patopHai p i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DNEeKTPOIBUTaTeb MOCTOSSHHOTO TOKA.
61 Hcnonbs3oBanue anekTpoaBurarencii B bubnmoreka [JOK

TEXHUYECKHUX YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnas padora "KoHnctpyupoBanue u

https://m.edsoo.ru/ff0ac86¢c
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n3ydeHue paboThl dJEKTpOABUTATENS"

Onpitel Dapanes. 3aKOH NEKTPOMArHUTHOM

62 uHaykiuu. [Ipasuno Jlenna 1
Onekrporereparop. CriocoObl MOTyIeHUs
63 ANIEKTPUIECKON 3HEPTUU. DICKTPOCTAHIINH Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"
KounTponbhas pabota no Teme bubmmoreka [JOK
65 1
"DNEeKTpUYECKHUE U MArHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
PeseprHblit ypok. PaboTta ¢ TekcTamu 1o Teme bubnuoreka [IOK
66 1
"TennoBsle sBIeHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHelit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"I[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"MarHuTHbI€ SIBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
udpoBbie
Ne Jlara I (bp
Tema ypoka Konrpoabnbie IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUS
padoThbI padoThbI pecypcbl
1 Mexanudeckoe ABHKEHUE. MaTepranbHas TOYKa 1
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOT'0 IBHKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE 1 bubmaorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [TpsimonuHEtHOE PAaBHOYCKOPEHHOE JIBUKCHHE. 1 bu6mmoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5 CKopocCTh MPSAMOIMHENHOTO PABHOYCKOPEHHOTO 1
neuxeHus. ['paduk ckopoctu
JlaGopaTtopHast pabota "OrnpeneneHne yCKOpeHus
7 TeJla IPHU PAaBHOYCKOPEHHOM JIBIKEHHU 110 1 1 bubmorexa [IOK
P Fi YCIKoP " A https://m.edsoo.ru/ff0adb18
HaAKJIOHHOH IJIOCKOCTH
8 CBo0OoxHoe maaenue tei. Oneitel [anunes 1
PaBHOMepHOE ABMKEHUE IO OKpY)kHOCTH. [lepron
9 1 yacTora oopamenus. JInnelinasa u yriosast 1 bubmmorexa LOK
pat ' yr https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 [{eHTpOoCTpEMUTENBHOE YCKOPEHUE 1
bubmuoreka [JOK
11 ITepsrrii 3akoH HeroToHa. BexTop cuiibl 1
p p https://m.edsoo.ru/ff0ae612
Bropoii 3akon Herorona. PaBHozelicTByromas bubmuoreka [IOK
12 1
cuia https://m.edsoo.ru/ffO0ae72a
b K
13 Tperuii 3akoH Herorona. Cyneprno3unus cui 1 nommorexa 110

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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14 Pemenne 3a1ay Ha NpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna yupyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaGopaTtopHas pabora «OnpeneneHnue KeCTKOCTH bubnnoreka HOK
HPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Chura Tpenus https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
19 Pemenue 3amgau no teme «Cuma TpeHUs» httos://m.edsoo.ru/ff0afa2s
JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
20
Kod(puImeHTa TpeHU CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau mo reme "3akonsl HeroToHa. Crita bu6mmoreka [IOK
21 "
ynpyroctd. Cuia TpeHus https://m.edsoo.ru/ffOafb8e
29 Cuta TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubnmnoreka [JOK
YckopeHue cBOOOTHOTO TaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBUTallMOHHOTO 1eHTpa (ColHeYHas CUCTEMA).
[NanakTukn"
Pemenue 3agau nmo teme "Cusa TSHKECTH M 3aKOH bu6mmorexa [IOK
24 n .
BCEMUPHOTO TATOTCHUS https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocmuueckasi ckopoctb. HeBecomocTs n bubnmoreka [JOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHONH TOUKU. AOCOTIOTHO
26 TBE Tel Pa]I:H BeCcHe TBEPJIOTO Teja C bubmorexa [JOK
epz[oe" © o.w oBec P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OChIO BPAIICHUS
27 MowmeHT cuisl. LeHTp TsKECTH
28 Pemenue 3amgau no reme "MomeHT cuisl. LleHTp bubmuoreka [JOK

TsOKEeCcTH"

https://m.edsoo.ru/ff0b02b4
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[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

bubmuorexa [JOK

29 M?'X&HI/IIICCKOC nBmxenue. Bizaumonencreue https://m.edsoo.ru/FOb0A08
Ten
KonTtponsHast padora no Teme "MexaHuveckoe bubmuoreka [IOK
30 .
nBmxenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ff0b06ec
Nmnynbce Tena. Umnynbe cuibl. 3aK0H
31 COXpaHEHHUsI UMITyJIbCa. YIIPYroe U HEYNpPyroe bubmmorexa LIOK
P . yapea. STy ypyr https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE
39 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bu6mmoreka [IOK
ummyisca' https://m.edso0.ru/ff0b096c
33 Ypok-koudpeperuus "PeakTuBHOE IBMKEHHUE B
IPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
4 M
3 CXAHHHCCKA AOOTA H MOIHOCTH https://m.edsoo.ru/ff0b0a84
35 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnmnorexa [JOK
TpeHUs https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «Onpenenenue padboOThI
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JBH)KEHUU Tela
M0 TOPU30HTAIBHON TTOBEPXHOCTH»
37 Cas3b sHeprun u padoTsl. [loTeHnanbpHas
SHEprus
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU bubnnoreka [HOK
38
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE
40 JlaGopaTtopHnas paborta «/3ydeHue 3akoHa bubnuotexa [JOK
COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHoe NBUKEHUE U €T0 XapaKTEPUCTUKHI bubmmorexa [OK
A P P https://m.edsoo.ru/ff0b1858
42 3aryxatomye KojaebaHus. BeiHyK1eHHbIe bubnnoreka [HOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHu4ecKuil U NPy KUHHBIM MasITHUKH



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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Ypok-uccienoBanue «3aBUCUMOCTb MEPHOIA

. bubmmnorexa LIOK
44 KoJie0aHu# OT )KECTKOCTHU MPYKUHBI U MaCChI 1
rpysa» https://m.edsoo.ru/ffOb197a
45 [IpeBparienue 3Heprun Npu MEXaHUUYECKUX
KOJICOAHUSX
46 JlaGopaTtopHnas pabota «OrnpeaesieHne 4acToThl U bubnnoreka [HOK
nepuoJia KojaeOaHui MPy)KMHHOTO MasTHUKA https://m.edsoo.ru/ff0blaec
JlaboparopHas padota «IIpoBepka He3aBUCUMOCTH Eub OK
_ nonIMoTeKa
47 nepuoza kojaebaHui rpysa, MoABEIIEHHOTO K 4
HUTH, OT MaCCHI Ipy3a» https://m.edsoo.ru/ffOb197a
48 Mexanundeckue BoiHbI. CBOMCTBA MEXaHUYECKHUX bu6mmorexa [IOK
BOJIH. [Ipoa0JIbHBIE M MONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPIOM Tene. CelicMuiecKkre BOTHBI"
50 3ByK. PacnipocTpaneHnue U oTpakeHHe 3ByKa
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pE30HaHC
53 VYpok-koHpepennus "YapTpa3Byk U HHGPa3BYK B bubnuoteka [JOK
IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeEMe BuG OK
nOIMoTeKa
54 "3akoHBI cOXpaHeHHs. MexaHndeckue KoiaeOanus oreka L{
o BOHEL" https://m.edso0.ru/ff0b25f0
55 KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHus. Mexanndeckue Kojie0aHus U BOJTHBI"
56 DIIEKTPOMArHUTHOE MOJ€. DINEKTPOMATHUTHBIE bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA 2JIEKTPOMAarHUTHBIX BOJTH
58 Ypok-konpepennus "[lkana 31eKTpOMarHUTHBIX bubnmoreka [JOK

BoyH. Mcmons3oBaHue OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ff0b2fe6
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11 COTOBOM CBA3U"

VYpok-uccnenosanue "M3yueHue cBONCTB

59 AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO bubmmorexa [TOK
P | H https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TenedoHa
50 Pemenue 3aa4 Ha onpeziesieHUe YacTOThI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas mpupoja ceera. CKOpocTb bubnmoreka [JOK
cBeTa. BorHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue csera. 3armenus CoHIa U bubmmorexa [JOK
Pactipoctp ' https://m.eds00.ru/ff0b3658
Jlynsl
63 3aKkoH oTpaxxeHHs cBeTa. 3epkania. Pemenue 3anau bubnnoreka [JOK
Ha IPUMEHEHUE 3aKOHA OTPAKEHMS CBETA https://m.edsoo.ru/ff0b38c4
64 [Tpenomnenue cBeTa. 3aKOH MPEIOMIICHHUS CBETa bubmmorexa [JOK
P ' P https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 I/Icnonb30BZIT{II)/Ie nonHofo BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKEHUS B ONTHYECKHUX CBETOBOAX
JlaGopaTtopnast pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIIEHUS] CBETOBOTO JIy4a
OT yTJja MaJeHus Ha rpaHuLe "Bo3ayXx-cTekiao""
VYpoxk-koHpepennus "Mcnonp30BaHre TTOJTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBS3b"
bu6mmorexa [IOK
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmorexa [IOK
69 [TocTpoeHne N300paKeHHI B JTMH3AX
P P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnas pabota "Onpenenenue HOKyCHOTO
. . bu6mmoreka [IOK
70 pAacCTOSTHUS U ONTHUYECKOM CHIIBI COOMparomei

JTUH3E"

https://m.edsoo.ru/ff0b4206
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VYpoxk-koHpepennus "OnTuyecKue TUH30BHIC bubnmoreka [JOK
71
npuoopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak onrtuyeckas cucrema. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "Jledexrsr 3penus. Kak
COXpaHMTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Hororona. CnokeHue CrieKTpaabHbIX 1IBETOB bubmmorexa [TOK
' P i ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaboparopHas paboTa "ONBITHI 110 Pa3I0KEHUIO
75 0enoro cBeta B CIIEKTP M BOCIPHUATHIO IIBETA bubnnoreka [JOK
MIPEAMETOB MPU UX HAOJIIOJICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ffOcOe2a
¢GmtbTph"
76 VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA CBETA!
mucnepcus, uHTepdepeHnus u gudpaxius"
77 OmnbiTel Pesepdopna v mraneTapHasi MOJIEb bubnuotexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarel bopa. Monens atoma bopa
79 Henyckanue v morionieHue CBeTa aTOMOM. bubnnorexka [JOK
KBanrtsl. JInuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnmoreka [JOK
UCITyCKaHHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenwne atoMHOTO simpa. HykiioHHas Moens bubmmorexa LIOK
P Aipa. BYX A https://m.edsoo.ru/ff0c18ac
bu6mmorexa [IOK
83 P Y
aJIM0aKTHUBHBIE MpeBpalleHus. M3oTomnsl https://m.edsoo.ru/ffoc1ald
84 Pemenne 3anau no reme: "PannoakTuBHBIE bubnmoreka [JOK

npeBpaiieHus"”

https://m.edsoo.ru/ffOclb4a
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85

ITepuon monypacnana

86 Ypok-koH(pepennus "PagnoakTHBHBIC U3TyICHHS bubnunoreka [HOK
B IIPUPOJIE, MEULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakunu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U bubmuoreka [IOK
SHEPIruun https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq o teme "SnepHbie peakiuu”

90 Peakunu cunTe3a u genenus saep. Mcrounnku bu6mmoreka [IOK
sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-kordpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs paiOaKTUBHBIX U3JIy4EHUW HA KUBbBIE
OpraHu3mbl"

[TonroroBka K KOHTPOJIBHOU paboOTe MO TeMe
" bubnunoreka [JOK
92 DJIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC
" https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBEIC SIBJICHHS
KonrtponbHas pabora no reme

93 "DNIEKTpPOMarHuTHOE 10J€. DIEKTPOMArHUTHBIE
BOJIHBIL. KBaHTOBBIE sIBIEHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie paboTh bubmmoreka [JOK
1o Kypcy "B3anmoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, 0600IeHNE. Pemenne pacyeTHBIX 1

" bubnmoreka [JOK
95 KauyeCTBEHHBIX 3a/a4 1o Teme "TeroBbie
. https://m.edso0.ru/ff0c2572
MIPOLIECCHI
[ToBTrOpenue, o6o0IeHNE. Perienne pacueTHbIX U
96 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TerroBeix bubmoreia OK
. https://m.edsoo.ru/ff0c2a22
JBUTaTenei
[ToBTrOopenue, 0600meHNe. Peenne pacueTHbIX U
" bubmuoreka [JOK
97 KauecTBEHHBIX 3a1a4 no teme "KI1/]

JIEKTPOYCTaHOBOK"

https://m.edsoo.ru/ff0c2b30
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08 [ToBTOpenue, o6o6meHue. Jlaboparopusie paboThbI 1 1 bubnmoreka [JOK

1o kypcy "CBeToBbI€ siBICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK

TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1mo 1 bubnnoreka [HOK

teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubmumorexa [IOK

TeMe "CBETOBbIEC SIBJIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menne. Pabora ¢ Tekctamu 1o 1

teMme "KBaHTOBas u siaepHas ¢puzuxa"

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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