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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm deaepanbHO paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OpPraHu3alyi0 H3y4eHHUs
¢bu3MKN Ha JAEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3WKe yUWUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM 00y4eHHs], a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rojam oOyudeHusd (IO Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATENbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®dusuka ABISETCI  CUCTEMOOOpa3ylollMM JJIi  €CTECTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HMYECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
NpefoCcTaBisgeT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
WHTEepeca K HayKe Y 00y4Jaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMperojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JAaHHbIE M  HCIOJb30BaTh  HAYyYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOJIOB.

[lenmn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, peann3yomUx
OCHOBHBIE  0011€00pa3oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUyE€THBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOI0AaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHuUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HMKH, aHAINU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

BocnurarenpHbiil noteHuuan npeamera «Pusnka» peaausyercs yepes:

*IpUBJICYCHHE BHUMAaHHUS OOydYalOIIUXCS K IIEHHOCTHOMY  acCHeKTy
U3y4aeMbIX Ha YpOKax sIBICHUI, OpraHU3al1Io X pabOThI C IOJy4yaeMOM Ha ypOKe
COLIMAJbHO 3HAYMMOM HH(MOpManMed — HWHUIMHPOBAHHE €€ O00CYXKIeHus,



BBICKA3bIBAaHUS 00YYAIOIIUMHUCSA CBOETO MHEHHUS TI0 €€ MOBOAY, BEIPAOOTKH CBOETO
K HEHl OTHOILICHUS;

*JICMOHCTPALIMI0 O0YYarOIMIMMCSI IPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBEJCHUS, MPOSBICHUS YEOBEKOIIO0US U JI0OPOCEPICUYHOCTH, 4Yepe3 MOoJ00p
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUA, 3a4ad i peuieHus, MpOoOJIEeMHBIX
cUTyalnui st 00CyKJeHHUSI B KJ1acce;

*IIPUMEHEHNE HA YPOKax MHTEPAKTUBHBIX (OpM pabOThl C 00YUaAIOUTUMHUCS:
WHTEJUICKTYaJbHBIX ~ UTpP, CTUMYJIHUPYIOUIUX  [MO3HABATEIbHYIO  MOTHBAIIMIO
oOy4JaronmMxcs; JUAAKTUYECKOro TeaTpa, IJe MOJyYeHHbIE Ha YpOKe 3HaHUS
OOBITPBIBAIOTCS B TEaTPAIbHBIX TMOCTAHOBKAaX; JHUCKYCCHM, KOTOpBIE MarOT
OOy4aromMMCsi BO3MOKHOCTh MPHOOPECTH OMNBIT BEIECHUS KOHCTPYKTHBHOIO
JMajora; rpynnoBoi padoThl WM padOThl B Mapax, KOTOPbIE y4aT 00y4YaromuXcs
KOMaH/IHOM paboTe U B3aUMOJAECUCTBUIO C IPYTUMH 00Y4arOIIUMHUCS;

*UHULIMUPOBAHUE U  TMOJNEPKKY  HCCIEIOBATEIBbCKON  AESATEIbHOCTU
oOyyJarommxcsi B paMKax peaju3allid HMHU HWHIUBUAYAIBHBIX M TPYIIIOBBIX
UCCJIEIOBATENbCKUX  MPOEKTOB, YTO JacT OOy4YaromIMMCS  BO3MOKHOCTh
IPUOOPECTH HABBIK CAMOCTOSITENIBHOIO PEIICHHUS] TEOPETHYECKOW MPOOIEeMB,
HABBIK T€HEPUPOBAHMS M OPOPMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBAKUTEIHLHOTO
OTHOUIEHUS K YY>KUM HJiesM, 0()OpMIICHHBIM B paboTax JIPyrux MCCienoBaTeseH,
HaBBIK MYOJMYHOTO BBICTYIUICHUS TMEpell ayJuTOpHeil, apryMEHTHUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKH 3PEHHUS.

Ha wu3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemsiii B mporpaMmmMe mo Gu3MKe MnepedyeHb JabopaTOpHBIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIuMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJlaHUi, MPEJIaracMbIX B paMKax
OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeIMUUHBIL. M3MmepeHue @uanueckux BelUyuH. DPuU3nyecKue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EctecTBeHHO-HAy4YHbI METOJ| TMO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUEeCKUX SIBICHHUM C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpUOOPHI U MPOLEeaypa MPSAMBIX U3MEPEHU aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. Omnpenenenue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOOopa.
2. HM3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA JKHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH IOJIETA
nIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIE CBEeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue YacTuil
BEIIECTBA: MIPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYeCKUX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U X aTOMHO-MOJIEKYJISIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOGmonenue — siBieHuid,  OOBACHAIOIIMXCA ~ MPUTSHKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsSi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBJICHHE TATOTEHHUS U CUJa
TskecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHme MexaHMUeCKOTO JIBMKEHHUS Tela.
2. N3mepenune cCKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHKEHMSI (IIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HaKJIOHHOM TUIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IMJAaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.

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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHWM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISIPHO--KUHETHYECKOW TEOPUH.
CMaurBaHMe U KalWUIIPHBIE sIBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya 51 COBEpLICHUE paboTHI. Bunsl TEIUIONEepeaaun:
TEIUIONPOBOAHOCTb, KOHBEKIIUS, U3IyYCHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBneHue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JIaBJICHHS.

BrnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnronenue siBeHnii cMauMBaHUs U KaMWIISIPHBIX SIBICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

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

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUSL.
ONBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Tea. JlBa poma 3JIEKTpUYECKMX 3apsaoB. BiaummonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIO3ULIMU AEKTPUIECKUX T0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu sneKkTpuuecKux 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3JeKTpoMaraHuTHON MHAyKMU. [IpaBuno Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeiCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CHIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pPa3I€JIeHUs IIOJIIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKH.

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

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUSI PE3UCTOPA U HAMPSHKEHUST HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB MPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI DJIEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

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

Cuna TSKECTH M 3aKOH BCEMUPHOrO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmnynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruu U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHast SJHeprus CxKaTtou npyxkuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyT€ W TPACKTOPUM JBUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEel CKOPOCTH CKOJIBKECHHS OpycKa WIIM JBHXKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIW TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



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

11. 3yueHune 3aK0Ha COXpPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

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

3aryxatomue  koineOanus.  BwiHyXkaeHHble — KojieOaHusi.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
IIONIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneOGaHWil Ted MO NEWCTBHEM CHIIbI TSHDKECTH M CHJIbI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYXICHHBIX KOJIGOAaHUM U pe30HaHCa.
PacnipocTpaHeHue npooibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHue YacTOThl W Mepuojia KoJeOaHW MaTeMaTUYeCKOTo
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHUH NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOJia KOJIeOaHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

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

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atMeHua ConnHua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmMonMHEHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaX€HUs CBETOBOrO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

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

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTE. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOT'O YHCE.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U HOTJIOIICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Cnektp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aIu1
U 0000IICHHWS  TPEIMETHOTO  COACpKaHWsI W OMbITa  JCSTEIHHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yvaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipu U3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHE YMEHHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBSICHATH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3HUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

B pesynbrare uzyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoOBaHbI CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOUIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKHM KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, WMHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4usi:

— OCO3HaHHWE IIEHHOCTH O0e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl O€30MacHOro MOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQIIEKCHM, IpPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y IpYyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUI;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS IIOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIECH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM U NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aWMOJECUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTrux,

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — Oco3HaHME NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTh
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOXKHBIX TJIO0OQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue JelicTBUA:



BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHU );

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

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUYMH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO penieHus y4eOHoW (u3Hu4ecKoit
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEUIEHMs, BbIOOp Haubosee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(POPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI M0 pe3ysibTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METOJbI, HHCTPYMEHTHI U 3alPOCHI TPU TOUCKE U
otOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (OpPMY TPEICTABICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0JI€ OOCYXJAeHHs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOI TEMBI U
BBICKA3bIBaTh HJEU, HAIllEJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM paloThl MpU PpPEIIEHUHM KOHKPETHOW (PHU3NUYECKON
poOJIeMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh JECUCTBUS
no €€ JOCTIKEHUIO: paclpeiessiTh pojiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTrAasi KAYECTBEHHOI'O PE3yJIbTATa IO
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, NPHUHSITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
Tpynmom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nuecKon 3a1auu Win
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh NIpeijiaraéMble BApUAHTHI pELICHUM;
nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro  HMCCIEOBAaHMS HWJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAaHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;



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

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJN, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUsI, Tiepefada JAaBjiCHUsS TBEPABIMU TelaMH, XUIKOCTIMU U
razamM, arMoc(epHOe [aBlieHHWE, IUIaBaHUE Tel, MPEBpaIICHUS
MEXaHMYECKO SHEpPruu) MO ONHCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MPUMEPBI JIBUKEHUS C Pa3JIMUYHBIMU CKOPOCTSAMHM B >KMBOW U HEXUBOU
NpUPOJIC, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHW3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YelIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
buzndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KUHETUYECKas: W MOTEHIHaNbHAsl YHEPTUsi), MPU ONKHCAHUU MPABUIBLHO
TPakTOBaThb  (U3WUECKUH  CMBICT  HUCIHOJIB3yeMbIX  BEJIMYMH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaPrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemar pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPH TMOMOITU
($u3NYECKUX METOAOB, B OMCAHUM UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3nUecKux CBOMCTB Tel: dbopmMynrpoBaTh IPOBEPSEMbIC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJIB30BAHHEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUMHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHUI (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YUIMHCHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
NOTPYKEHHON YacTH T€Jla U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJI0, YCIOBUM
IJIaBaHus TeJl, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITIOJHATh M3MEPEHHs, CIenysl MPeaJoKEHHOMY IIaHy, (UKCUPOBATH
pe3ynabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX TAaONHIl U TpaduKOB, JENaTh BBIBOJBI MO pPE3yIbTaTaM
UCCJIC/IOBAHHS,

NPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUila TPEHHS] CKOJBXKECHHUS,
JaBJICHHE  BO3/yXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B JKHJIKOCTh TeNOo, KOA(D(PHIMEHT MONe3HOro IeWCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAUHAMOMETp, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phIYar, OJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHus (B TOM YHUCIE:
MOJIINITHAKK, yCTPOWCTBO  BOAOIPOBOAA, TUIPABIWYECKUN  TMpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIoIlEeH cpeie;

OCYUIECTBJISTH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHete B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TyTéM CpPaBHEHUS PpA3IMYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4IHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOoro  coiepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpPMAIUU (HU3HUECKOTO CONEPIKaHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUs O pe3ysibTaTaX MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHiy oOyuenus B 8 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BaTh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIUIOBOE JBM)KCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIe TeJa, HACHINICHHBIM M HEHACBIIIEHHBIN Map, BIAXHOCTD
BO3MlyXa, TEMIEpaTypa, BHYTPCHHSS DHEPTUs, TEIUIOBON JIBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUSCKUMA 3apsil, MIEKTPUIECKOE T0JIC, TTPOBOTHUKH
U IUDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh sABJICHHS (TEIUIOBOE pACIIUpPEHHE W CKaThe, Tervlonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAuYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
ANIEKTPU3AIUS TeJ, B3aUMOJICHCTBUE 3apsIOB, JEHCTBUS AIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUUA B
OKpYXaIollleM MHpEe, B TOM uHcCIe (U3UYECKUE SIBICHUS B TPUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWULIPHBIC SBICHUS B TIPHUPOJC,
KpUCTaUTBl B TIpupoje, uinydenme CoiHIla, 3aMep3aHUE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emuite, MOJSIPHOE CUSHUE, PU 3TOM IEPEBOIUTH MPAKTHYCCKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, HUCIIOIL3YS
dbu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, yJleJbHas TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBIICHUS, YJENbHAs TEIoTa MapooOpa3oBaHusi, yJeNbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KUHETHYECKOU TEOPUU
CTpPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJid yyacTKa LN, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii TPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHIA,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a1adyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIUYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JNAHHBIX I pelIeHHs] 3aJadyd, BbBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEOOXOJuMbIe A €€ pelleHHs, MPOBOAMTH pPacu€Thl M CpPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh NpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MUECKUX SIBICHUNA WK
(bu3MYecKuX CBOMCTB Tell (KanWJISpHBIC SIBJICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
NOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJABI OT TEMIIEPATYphl KUJAKOCTH U
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
IEKTPUYECKUX  3apslOB, B3aUMOJEHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJSI HAa MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHUEM TMPSAMBIX H3MEpPEHUN  (3aBUCUMOCTD
COMPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA TOMEPEIHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBATEIbBHOTO U IApauIEIbHOTO  COEAVNHEHHMH
IPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBAaHUE, COOUPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TIpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, CONPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIIATh 3HAUEHNUE BEJIUUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, SIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOMCTBaxX (PM3MUYECKUX SIBIICHUN U HEOOXOIUMBIE
buznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTENIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, JJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU I obecniedeHrs 6€30MacHOCTH MpY OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHere, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JauTepaTypy  (pu3MUecKoro coaepXkKaHHs, CIPaBOYHBIE MaTEepHUabI,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusi, B TOM 4Yucie MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON IEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeAesisaTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BEICTPAWBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JIBWXKCHUS, aedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs 1
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPA3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TabHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;



paznuuath sBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEITHOE
JBIDKEHNE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE BIKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKCHUE
3ByKa, MNPSAMOJMHEUHOE PaCHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHUE OEJIOro CBETa B
CIIGKTp M CJIOKCHHE CIIEKTpPajJbHBIX LIBETOB, JHUCIEPCUSl CBETAa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEMYATOTO CHEKTpa
H3JIYYCHHS ) TI0 OMMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy’)XKarolieM MHpe (B TOM 4YHclie (PU3NUECKHE SBJICHUS B IMPUPOJC:
MIPUJIMBBI U OTJIMBBI, JBHKEHHE TIaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IIBETa TE,
ONTUYECKUE SIBJICHUS B TMPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAUMOTO,
yIbTPadUOICTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHUH, €CTCCTBEHHBIM
pPaguoaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaTuOaKTHBHOE H3IIyUCHHUC
MPUPOAHBIX MHUHEPAIOB, JACHCTBUE PATUOAKTUBHBIX M3JIYYEHUM Ha
OpraHuW3M 4YeJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (MpU3HAKH) (HU3UICCKUX
SIBIICHUI;

OMHCHIBATh U3yYCHHBIC CBOMCTBA T M (PU3UYCCKHUE SBJICHUS, MCIIOJIB3YS
¢dbuznyeckre BeIUYMHBI (CpelHSsT M MIHOBEHHAas CKOPOCTh Tella TpHU
HEPABHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpOCTb, CHJIA TPEHHUS, CHJIA YIOPYTrOCTH, CHJIA TSXKECTU, YCKOPECHHUE
CBOOOJHOTO TIQJEeHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MeXaHM4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHASA 3HEPTUST CHKATOMN
MPYXKUHBI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHWYeCKas »>HEprus,
MEePHUOJT U YacTOTa KOJIeOaHWH, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS CPeJibl), IPU OMUCAHUHN
MPAaBWIBHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003Ha4YeHUsI W E€AUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TPpaPUKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
MCIOJIb3ysl 3aKOH COXPAHEHMSI SHEPruy, 3aKOH BCEMHUPHOIO TSATOTEHHS,



OPUHLIUI CYNEPHO3UIMH CHJI, TPUHUIUI OTHOCHTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allUChIBaTh €M0 MaTEMaTUYECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JOTMYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
yYpaBHEHUI), HCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYECHHOTO 3HAYeHus (Hu3mueckoin
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIOJIb3Yysl ONMUCAHHE HCCIEIOBaHMS, BbLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HPHEPTHH, 3aBUCHUMOCTh TEpHoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3yUEHHE CBOMCTB M300paKEHUsS B
TUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B COOMparomien
JvH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATh XOJ ONbITA W  €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MeEpsAeMOll BelauuuHbl ((POKyCHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IIYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakK€HUsl CBETa OT yria MaJeHUs W yria MpeIoMJIeHHs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWW MaTeMaTHYecKOr0 W TPYXKHHHOTO MAasTHHKOB,
ONTHYeCcKass Cuja COOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YIbTAThI C yUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUI;

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

pa3iauuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (HU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHas MOJEelIb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHLUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS WM YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparoLIei JIUH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ1 oOecriedyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI TTOUCKOBBIN 3aIpOC, HAXOAHUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHOW WH(OpPMAIIUK HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil Hay4IHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO0 COIEpkKaHHWS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(bOpMaIIUU W3 HECKOJIbKUX HCTOYHHKOB (PU3MUYECKOrO COJIep KaHMUs,
MyOJUIHO TPEICTABIIATh PE3YyIbTaThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATETLHOCTH, TPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszjiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTaIMeil ¢ y4EToM OCOOEHHOCTeW ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOILIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubnmorexa LHOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYYHBINA METOJT TO3HAHUS 2 1
i g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BelecTBa 1
p H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHnuecKoe IBIKCHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIISCTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f418 ] ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

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




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHbIe peariuii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoje. SBieHus

KoauuecTBO 4acoB

Bcero

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

1 1
PUPOJIBI

2 Du3nyecKue SABICHUS 1
Ou3nyecKue BEJIMYNHBI U X U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenne
TEeMIIepaTypbl IPHU MTOMOIIH KUIKOCTHOTO

4 TEPMOMETPA U JaTUMKA TeMIIepaTyphl" 1
JlaboparopHas pabdoTta "Onpenenenue eHbI
JIEJICHUS U3MEPUTEILHOTO mprudopa”

5 Mertoasl HaydHOTO 1o3HaHus. Onucanue | bubnunoreka LIOK
(bU3HYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJIETA IIaprKa, MYIIEHHOTO |
TOPU30HTAIILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
7 OKa3bIBAOIINE TUCKPETHOE CTPOCHHE 1 brbmmorexa [IOK
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHH
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubnunorexa LIOK
8 JIBU>KEeHUE YacTUIl BENIECTBA 1
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OmbITHI 110
9 HAOIIO/IEHUIO TETIOBOTO PACIIUPEHHUS 1

ra3zoBy Jlaboparopnas padora "V3mepenue




pa3sMepoB MajbIx Tea"

10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
11 O06006mmenue no pasneny «IlepBonavanbHble bubmmorexa LOK
H pasaeiy «1ep https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUHU BEILIECTBA
12 Mexanunudeckoe JBrxeHue. PaBHomepHoe u bubnuorexa [IOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Ckopoctb. EqUHHUIEI CKOpOCTH
p A H P https://m.edsoo.ru/ff0a079c
bubmuoreka [{OK
14 Pacuer nyTu ¥ BpeMeHM IBUKEHUS
https://m.edsoo.ru/ff0a0ae4
bubmuoreka [IOK
15 WNuepnusa. Macca — Mepa UHEPTHOCTH TEN
pH p P https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTH BemiecTBa. PacueT macchl u bubmuoreka [IOK
o0BeEMa Tejia MO0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEa»
18 Pemenue 3amau nmo treme "IHoTHOCTE bu6nmorexa [IOK
BelecTna"” https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyrocrtu. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
20 3aBHCUMOCTH pacTshKeHH (edopMarvn)
MPYKUHBI OT MIPHIIOKEHHOW CHUITBD»
21 SIsnenue tarorennsa. Cuia TSHKECTH
CBsi3b MEX1y CHIION TSXKECTU U MacCou
bubnunorexa LIOK
22 tena. Bec Tema. Pemenue 3agay mo reme

"Cuna Tsoxectu"

https://m.edsoo.ru/ff0al778




7 Cuna TSKeCTU Ha IPYTUX IUIaHEeTax. bubnmnoreka HOK
®Pu3nyecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6nuoreka [IOK
24 Hsmepenne ci. JlusamomeTp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CIio’)keHMe ABYX CHJI, HAITPABJIEHHBIX 10 bubnuorexa [JOK
oAHOI npsiMoi. PaBHOEHCTBYIOIIAST CHJT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau mo reme
"PaBHonelicTByromas cui'"
)3 Cwuita Tpenusi u e€ BuIbl. TpeHue B Ipupoe bubnnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas pabota «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUSI OT bubmuoreka [{OK
CHJIBI TaBJIEHUA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pewienue 3a1au Ha onpeneneHne
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I'paduueckoe n300pakeHue Cu, brbmmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CUII»
KonTposabHas padboTa no Temam:
1 «Mexannueckoe aBKeHue», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n300paxenue cuimy, «CHUITbD)
13 Hasnenune. CriocoObl yMEHBIIEHUS U bubnmnorexa [JOK
YBEJIMYEHUS TABIICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS raza bubmuoreka [{OK




0T 00b&Ma, TeMIiepaTyphl

IIepenaua naBieHus TBEPABIMU TEIIAMH,

https://m.edsoo.ru/ff0a2376
bubnunorexa LIOK

33 JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnmnoreka HOK
JICICTBHUEM CHUJIbI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bubnuorexa [IOK
JKAIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmarommecs cocy bl https://m.edSO(]fru/fan2970
39 ['uppaBnuueckuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM KUIKOCTHBII
Hacoc
41 ATtmochepa 3eMiIH U IPUIHUHBL e Bbu6moteka [JOK
CYILLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
bubmuoreka [IOK
42 Bec Boznyxa. AtmocdepHoe naBieHne https://m.edsogru/ff0a2b5a
43 Nsmepenue armocdeproro napnenus. OnbIT bubnnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEpPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepousa. Armocdeproe bubmuoreka [IOK
JIaBJICHUE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
nasieHue"
JelicTBHE )KUJIKOCTHU U ra3a Ha
47 MOTPYKEHHOE B HUX TeJNO0. ApXUMea0Ba bubmmorexa [IOK

cHhJia

https://m.edsoo.ru/ff0a3276




JlaGopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEH Ha bubnmorexa LHOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas pabora 1o Teme
49 «Hccnenosanue 3aBUCHUMOCTH Beca Tejia B bu6nmmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
50 [ImaBanue Ten bubmmorexa OK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue ngj;;f;;gﬁ/{if 023654
TBEPJBIX TEJ, )KUJIKOCTEH U Tra30B»
53 KontponbHas padota o Teme «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bubnunorexa LIOK
>4 Mexastirieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmoreka IIOK
55 MormHoCTE. EAHHHIE MOTHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacy€t MOIIHOCTH,
pa3BUBaeMoM Ipu MoabEME 10 JecTHULEe"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe
CHJI Ha pblUare
Prryaru B TexHuke, OBITY U IPUPOJIE. Bu6mrorexa LOK
58 JlaboparopHas pabota «lccrnenoBanue

YCJIOBI/Iﬁ PAaBHOBCCHUS pbIUara»

https://m.edsoo.ru/ff0a478e




59 Pemenwne 3agau mo Teme «Y cIoBHS 1 bubnuorexa [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus

60 MexaHu3ma. Jlaboparopnas pabora 1
«3mepenue KII/] HaKIOHHOM TIIOCKOCTHY

61 Pemenue 3agau no reme "Pabora, | bubnunoreka LIOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0ad4c48

& Mexanunueckast sueprusi. Kunernueckas u | bubnmnoreka HOK
[OTEHIMAJIbHAS JHEPrUs https://m.edsoo.ru/ff0a4252

. bubmuoreka [IOK
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrun 1
https://m.edsoo.ru/ff0a4360
YPOK-dKCIIEpUMEHT T10 TEME
"DKCIIEpUMEHTAIBHOE ONPEACIICHUE

64 W3MEHEHMSI KHHETHYECKON U 1
MOTEHIIUATBLHON SHEPTUH MPU CKAThIBAHUHT
TeJa 10 HAKJIOHHOMW TIIOCKOCTH"

65 KonTponbnas pabota no teme «Pabota u |
MOIIHOCTb. DHEPT U

66 PesepsHslit ypok. Pabota ¢ TekcTtamu 1o | bubnmnoreka HOK
TeMe "MexaHU4ecKoe ABHKeHne" https://m.edsoo.ru/ff0adeec6
Pesepaublii ypok. Pabora ¢ Tekctamu mo

67 teme "JlaBieHue TBEPABIX TE, )KUIAKOCTEH U 1 bubnuorexa [IOK

" https://m.edsoo.ru/ff0adffe
ra3oB

63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MoutHocTs. DHeprus”
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8 KUIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(pPOBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpAOTO, KUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIeCcTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
bubnunoreka LIOK
5 Kpucrannuueckue u amop¢Hble Tena 1 hitps://m.cdsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubmuoreka [IOK
IToBEpXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHne U CokaTue 1 bubmorexa HHOK
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TEeMIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHUII
9 Buytpennsist sneprust. Criocoobl U3MEHEHUS 1 bubmuorexa [JOK
BHYTPEHHEHN HEPTrUn https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Butet Teromepeasn ! https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepennus "[IpaktTudeckoe | bubnmnorexa [JOK

HCIIOJIb30BaHUE TEILIOBBIX CBOMCTB BEIECTB

https://m.edsoo.ru/ff0a65c0




Y MaTEepHUaJIOB B LEJISIX dHEprocoepexeHus "

KonnuectBo Temiorsl. Y aenpHas

bubnunorexa LIOK

12 TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OaaHca. bubnmnoreka HOK
TennooOMeH H TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtophast padota "HcciaenoBanue
14 ABJICHUS TEIJIOOOMEHA MPU CMEIIMBaHUU bubmmorexa [JOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U ropsiueit BOJIbI
Pacuer konuuecTBa TEIUIOTHI,
15 HEOOXOIUMOTO JJIsl HATPEBAHUSA TeNa U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtopHast pabora "Onpeznenenue bubmmoreka [JOK
yEIbHON TEIJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIEBaHNE
18 KPUCTAJUIMYECKUX lzen. VYaenvHas TemioTa brbmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabora "Onpenenenue bubmuoreka [IOK
yeJIbHOW TEIJIOTHI IUIaBJIEeHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbnas temiora
)1 napooOpa3oBaHUs U KOHJCHCAIUH. bubmuorexa [IOK
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO JTaBJICHHS
” Brnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnuotexa [JOK

"Onpeznenenre OTHOCUTEIBHON BIIaKHOCTH

https://m.edsoo.ru/ff0a7628




BO3ayXxa"

Pemenne 3amau Ha OMpeCaACIICHUEC BJIAXKXHOCTU

23
BO3/1yXa
[TpuHIMIBI PaOOTHI TETJIOBBIX JIBUTATEIICH.

24 [TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CropaHus

25 KIIJI rennoBoro asuraress. TenaoBeie bubnuorexa [JOK
JIBUTATENH U 3aIUATA OKPYKAIOIIEH CPEABI https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU
B TEILJIOBBIX IMPOLIECCAX
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
" bubnnorexa [IOK

27 TernoBele aBneHus. I3mMeHenue

. " https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSIHUI BEIIeCTBA
KoHnTtposbHas padora mo teme "TermoBbie
28 ABJEHUA. MI3MEeHEeHne arperaTHbIX bubmorexa HOK
T " p https://m.edsoo.ru/ff0a86ae
COCTOSIHH BEIIeCTBa

29 Onektpuzanus ten. [[a pona
3JIEKTPUUECKUX 3apsI0B

30 VYpok-uccnenoBanue "IneKTpu3aIus TNl
WHIYKIUEN U IPU CONTPUKOCHOBEHUHU"

31 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH bubnmnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsbkeHHOCTh

bubnunorexa LIOK
32 aneKkTpudeckoro noss. [puanun
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JIEKTPUUECKUX MOIeH
3 Hocurenn snekTpuyeckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroMma
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH bubnuotexa [JOK




COXPAaHCHHUIA DJICKTPUUCCKOI'O 3apsaaa

Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB

https://m.edsoo.ru/ff0a8ef6
bubnunorexa LIOK

35
JJIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
bu6nuoreka [IOK
36 cymiectBoBaHusl. MicTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
. bu6nmmoreka [IOK
37 JIeficTBHS DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AJIEKTPUYECKOTO I10JIsI Ha TPOBOJAHUKY U
JURJIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B METAJLIax, bubnnorexa [JOK
J’KHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YacTH
41 Cuna toka. JlabopatopHas pabora bubnnorexa [JOK
"N3mepeHue u peryupoBaHue CUibl ToKa" https://m.edsoo.ru/ff0a8bd6
DJNeKTpUUeCcKoe HampskeHue. BonbTmeTp.
42 Jlabo 1:1To Has a6o£a "U3mepenue u ’ brbmmorexa [TOK
patop P P https://m.edsoo.ru/ff0a9e14
pEryIMpOBaHNE HANPSIKEHUS
43 ConpoTHBIeHUE MPOBOAHUKA. Y JIEIBHOE bubmuoreka [IOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCUMOCTh
44 AIEKTPUUECKOTO COMPOTUBICHUS bubnmnorexa [JOK
[IPOBOJIHUKA OT €r0 AJIUHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYeHUs U MaTepuaa”
45 3aBUCUMOCTD CHJIBI TOKA OT HAMPSKEHUSL. bubnmnorexa [JOK
3akon Oma aJ1g y9acTka 1enu https://m.edsoo.ru/ff0aad4a
46 JlaboparopHnas pabota "Hccrnenoanue bubnmnorexa [JOK




3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA
HaIpsKEHUs Ha pe3ucrope”

HOCJ’Ie,I[OBaTeJ'IBHOG " IIapaljICIbHOC

https://m.edsoo.ru/ff0aa04e

47
COEIMHEHUS IPOBOIHUKOB
JlaboparopHuas pabota "IIpoBepka npaBuia
43 CJIO’KEHUSI HAPSDKEHUM MPU bubmmoreka [JOK
[OCJEI0BATENLHOM COEAUHEHUN JBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
JlabopaTtopnas padota "I[IpoBepka npasuia
49 JUIst CI:IHBI I’)l“OKaII)I U Ta anIJ)IeﬂbiOM ’ bubmorexa HOK
P P " https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
50 Pemenue 3amau Ha mpumeHenue 3akona Oma bubnnorexa [JOK
JUIA pa3IM4HOTO COENUHEHU IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PabGoTa 1 MOIIIHOCTB ANEKTPUIECKOTO TOKA. bubnunoreka LIOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopaTtopHast pabora "Onpenenenue bubmuoreka [IOK
paboTHl U MOIIHOCTH AJIEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKUe e U MOTpeOuTenn
53 AEKTPUUECKOM dHEepruu B ObITy. KopoTkoe brbmmorexa [IOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DnexTpuueckue 3apsaapl. 3apsHKEHHBIE Tela bubmuorexa [IOK
" X B3auMoeiicTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKHUM TOK"
KonTpomnpHas pabota mo Teme
" P P but6mmoreka [IOK
55 DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela

U uX B3aumoaeucTBus. IlocToSHHBIN

https://m.edsoo.ru/ff0abea8




ANIEKTPUYECKUM TOK"

56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE
VYpoxk-uccienoanue "M3yuenue nosei bubnmnoreka HOK
57 |
IIOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe noJsie. MarauTHoe noJie 3eMiiu bubnuorexa [JOK
U €ro 3HaUEeHHE U )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe 1nosie
bubnunoreka LIOK
59 ANEKTPUUECKOTO TOKa MaruuTHoe mnose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHue >IEeKTPOMarHUTOB B TEXHUKE.
" . bubnuoreka [IOK
60 JlaGopaTtopHast pabota "H3yueHnue aercTBus
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIs Ha MTPOBOJIHUK C TOKOM
DNEKTPOBUTATEh TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 31eKTpoaBUraTeneii B
61 TEXHUYECKUX YCTPOWCTBAX U Ha bubnnorexa [JOK
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢
"KoHcTpyHnpoBaHue 1 u3yueHue padboTsl
aeKTpoBHUraTess"
& OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuun. [pasuio Jlenna
Onekrporerepatop. CrocoOb! MOTydeHUS
63 INEKTPUYECKON dHEPTUU. DIIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DneKTpruuecKue U MarHUTHBIE sABJIEHUS"
65 KonTponbhas pabota no teme bubmuorexa [JOK
"DNIeKTpUUECKNE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHrlit ypok. Pabora ¢ Tekctamu 1o bubnmnorexa [JOK




TeMme "TermnoBble aBiaeHUS"

PesepBHeiit ypok. Pabora ¢ TekcTamu 1o

https://m.edsoo.ru/ffO0acc5e
bubnunorexa LIOK

67 1
teme "TloCcTOSIHHBIN AIeKTPpUUECKU TOK" https://m.edsoo.ru/ffO0acdc6
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teMe "MaruuTHbie SBJICHUS"
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9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(pPOBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI
| Mexannueckoe aBuxkenue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD | bubnuorexa [JOK
MEXaHUYECKOTO ABUKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMOIUHENHOE
4 nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABMKeHHUA. ['paduk 1
CKOpOCTH
JlaboparopHas padota "Onpenenenue
7 yCKO}ZI))eHI/ISII) TCJ‘I’f npu paBHOI;)’CKOpeHHOM 1 bubmmorexa [TOK
. " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 110 HAKJIOHHOM TIOCKOCTH
8 CoboaHoe nagenue ten. OnbITel ["anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 [lepuon IE qacToTa 06pa1ueHH;1.p J};);(HeﬁHaH u 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMHUTENBHOE YCKOPEHUE 1
11 IIepseriit 3akoH HproToHa. BexTop cuitbl 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0ae612




Bropoii 3akon HeroToHa.

bu6nmoreka [IOK

12 PaBHOelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Hprotona. Cynepno3uuus bubmmoreka [JOK
cu https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TPpUMEHEHUE 3aKOHOB bubnmnoreka HOK
Hsrotona https://m.edsoo.ru/ff0aeb6e
15 Cuna yupyrocti. 3akon I'yka E‘[I‘/[I:sj?/ljr(l)f:;si)(l)l.rzianecaZ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
Bbu6moteka [JOK
18 Cra Tpeis https://m.edsofru/fanms
Bbu6moteka [JOK
19 Pewenue 3anau no reme «Cuiia TpeHusD https://m.edsofru/fanfa%
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
Kod(duUIIMeHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau nmo treme "3akoHbl HeroTOHA. bu6nmorexa [IOK
Cwua ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ff0afb8e
Cuita TSKeCTU U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0af044
MajeHus
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT
23 rpaBUTAMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuia TSOHKECTH B but6mmorekxa [IOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHU4eCcKasi CKOPOCTb. bu6muoreka [JOK




HesecomocTs 1 neperpysku

PaBHOBecue maTepualbHOW TOUKHU.
AoOconoTHO TBEPIOE Teso. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubnunoreka LIOK

26
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LeHTp TsKECTH
73 Pemenwne 3agad mo Teme "MOMEHT CHJIBL. bubnuorexa [JOK
Hentp tsxecTn" https://m.edsoo.ru/ff0b02b4
[TonaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe
29 "MexaHn4yecKkoe ABUKEHUE bubmorexa LIOK
. g " ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTtponpsHast pabora o Teme
30 "MexaHUYeCKOe IBIDKEHNE buGnuorexa [IOK
_ | ’ https://m.edsoo.ru/ffO0b06ec
BsaumoneiictBue ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpPAaHEHUS UMITYJIbCa. YTIPYTroe U bubmmorexa [TOK
P YIbeR S TPV https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBHE
3 Pemenue 3anau no teme "3akoH COXpaHEHUS bubnmnorexa [JOK
uMITynbca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka IIOK
34 Mexanunueckas paboTa ¥ MOIIIHOC
RAMIACCKAT paboTa H MOTIHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM

JABUXXCHUU TEJIa I10 FOpI/I3OHTaJ'II)HOI\/II




IIOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3y4yeHue 3akoHa bubmmoreka [JOK
COXPaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuoreka [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE Bbu6mmotreka [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ffOb20£0
43 MaremaTrueckuil U Ipy>KMHHbBIN MasiTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTb
. bubmuoreka [IOK
44 nepuo/ia KojebaHui OT KECTKOCTH
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpaienne 3Hepruu Npu MEXaHUUECKHUX
KOJICOaHMAX
JIaGopartopnas padora «Onpeaenenne
46 qacmim Hpne I/II)O a Kone6afml71 bubmorexa HHOK
pHOA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA)»
JlaGopaTtopnast pabota «I[IpoBepka
47 HesaBI:/Icm\i)ocmpne noja IfonegaHHﬁ rpysa bubmmorexa [TOK
PHOA py3d, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexanudeckue BoiaHbI. CBOMCTBA
48 MexaHudeckux BoiH. [IpoonbHbIe U bubmorexa HOK
- 1PoA https://m.edsoo.ru/ffO0b2 1fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepennus "MexaHn4ecKue BOTHBI




B TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"

50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51 Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"

57 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKyCTHYECKUI pPEe30HAHC

53 Ypok-koHpepenmus "YapTpazByk u bubmmoreka [JOK
UHQPA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe

54 "3aKoHbI cOXpaHeHusl. MexaHuueckue bubmrorexa LIOK

https://m.edsoo.ru/ff0b25{0

KoJie0aHuUs U BOJHBI"
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHndeckue KoyuebaHus u
BOJIHBI"

56 DJIEKTPOMAarHUTHOE IOJI€. bubmmoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30Banue bubnnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBs3H"
Ypok-uccnenosanue "M3yueHne cBONCTB

59 3J'IpeKTpOMaFHI/ITHLIX BOJIHy: MIOMOIIBIO bubmmorexa [TOK

https://m.edsoo.ru/ff0b2c6c

MOOWIBHOTO TenedoHa"

60 Pemenue 3amau Ha onpeiesieHUE YacTOTHI U
JUTUHBI SJIEKTPOMArHUTHOW BOJTHBI

61 DeKTpoMarHuTHas IpUpoa CBETa. bubnmnorexa [JOK

CxopocTth cBeTa. BomHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ff0b31d0




Ucrounuku ceeta. [IpsMmonuneiitnoe

bu6nmoreka [IOK

62 acIpocTpaHeHnue csera. 3arMeHust ConHma
pactipoctp H hitps://m.edso0o.ru/ff0b3658
u JIyHbI
3aKkoH OTpaxkeHHs cBeTa. 3epkaia. Pemenue
63 3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPaAKEHUS bubnmorexa LHOK
P P hitps://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH NPEIOMIICHUS Bu6mmotexa [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
TTostHOE BHYTpPEHHEE OTPAKEHNE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubnuorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopHnas padora "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMIICHHUS] CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
crexino""
VYpok-koHdpepenuus "HcnonapzoBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmorexa LIOK
68 JIna3el. OnTudeckast Cuiia TUH3EI
https://m.edsoo.ru/ff0b3f2c
bu6nmorexa [IOK
69 TTocTpoenne n3o00pakeHuii B INH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGoparopHas pabora "Onpenenenue
70 dox Ic)Hor(P; aCfTOSIHI/ISI u Oli)'ITquCKOﬁ CHJIBI bubnnorexa [IOK
YOHOTO P ; https://m_edsoo.ru/ff0b4206
coOMparoIIel TUH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak ontuyeckasi cucrema. 3peHue bubnuotexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "Jlepexto 3penus. Kak

73 |
COXPaHUTb 3PEHUE
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Hprorona. CioxkeHue creKTpaibHbIX bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
uBetoB. [{ucnepcus ceera
JlaboparopHast pabota "OnbITHI 110
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP H bubmmoreka [JOK
BOCIIPUATHUIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJI0/ICHUU Yepe3 1IBETOBbIE (GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBETa: IUCIIepCHsl, UHTEpPEpEeHLIUs U
nudpakmms"
77 OmnwiTel Pe3epdopaa v ruranerapHast MOJIeIhb bubnnorexa [JOK
aToMa https://m.edsoo.ru/ffO0c12a8
78 IToctynatel bopa. Monens aroma bopa
79 Hcnyckanue 1 MorjoumeHne cBeTa aTOMOM. bubmuoteka [IOK
KBanTsl. JInHeiwaThie CIEKTPhI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "Habntonenne cCieKTpoB bubnnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
" bubnuoreka [{OK
81 PannoakTuBHOCTD U €€ BUJIBI
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. HykinonHas bubmuoreka [IOK
MOJIE]Ib https://m.edsoo.ru/ffOc18ac
but6mmoreka [IOK
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl hitps://m.cdsoo.ru/ff0clald
24 Pemenue 3anau no reme: "PannoakTuBHBIE bubnuotexa [JOK

npeBpauieHus "

https://m.edsoo.ru/ffOc1bda




85

[Tepuon momypacnana

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

27 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmunoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 DOHeprus CBsI3U aTOMHBIX s1iep. CBs3b bubnuorexa [IOK
MAaccChl U DJHEPTrUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amgau no reme "Snepueie
peakuun"

90 Peakuuu cunrte3a u nenenus saep. bubnnorexa [JOK
Ucrounuku sneprun CosHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "SnepHas sSHepreTuka.

91 JeficTBUS paqOaKTUBHBIX U3y4YE€HUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe

90 "DNEeKTPOMarHuTHOE MOJIE. bubmmnoreka HOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbnas pabora no teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DJNeKTpOMarHuTHbIe BOJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600menue. JlaboparopHsie bubmuoreka [IOK
paboTsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 06o01meHue. Perenne

95 pacUYETHBIX U KaU€CTBEHHBIX 3a/1a4 110 TEME brbmmorexa [IOK
" " https://m.edsoo.ru/ff0c2572

TennoBsle mporeccsl
96 [ToBTOpenue, 0606menHue. Pemenue bubnmnorexa [JOK




pacueTHBIX M KAYeCTBEHHBIX 3aJ1a4 110 TeMe
"KII/] TermoBbIx aBurarenei'”

IToBTOpenue, 0000IeHNE. Permenue

https://m.edsoo.ru/ff0c2a22

97 aCUETHBIX M Ka4eCTBCHHBIX 3aJ1a4 I10 TEME 1 bubmorexa LIOK
P g hitps://m.edso0o.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

98 [ToBTOpenue, o606meHue. JlabopaTtopHbie | bubmmoreka [JOK
paboTel o kypcy "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 06o0menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAaHEHUS B 1 bubnmorexa [IOK

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

100 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bubnnorexa [JOK
Texkctamu 1o TeMe "Koiebanusa u BoiHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o606menue. Pabora ¢ | bubnunoreka LIOK
TeKcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600menune. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas u sijiepHast 1
¢uzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102







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

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTBIO «J[PODAY; AkunonepHoe oo0ecTBo «3narenscTBo
«IIpocsemenue»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OTpaHUYEHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenbcTBo
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoimkun A.B., ['yrHuk E.M., O611ecTBoO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiiecTBo «M3aaTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

YMK «Duszuka» 7 kiacc.

1. ®uzuka. 7 knacc. A.B. Ileppiikun

2. ®usuka. Pabouas terpaasb. 7 knacc. T.A. Xannanosa; H.K. Xannanos.
3. ®usuka. Metoauueckoe nocodue. 7 kinacc. E.M. I'yrauk; E.B. PeibakoBa
4. ®uzuka. Tectol. 7 knacc. T.A. Xannanoa; H.K. XanHaHoB.

5. ®uzuka. Jlunakruueckue marepuansl. 7 kiaacc. A.E. Mapon; A.E. Mapoun
6. ®usnka. COopHUK BOmpocoB u 3aaad. 7-9 kmacc. A.E. Mapon; C.B.

[To3ouckuii; E.A. Mapon



7. DAEKTPOHHOE MPUIIOKEHUE K YUCOHHKY.

YMK «®Puzuka» 8 knacc.

1. ®uzuka. 8 knacc. A.B. [lepbikun

2. ®uzuka. Meroaudeckoe nmocodue. 8 kimacc. E.M. I'yrauk; E.B. PribakoBa;
E.B. [llaponuna

3. ®usuka. Tectnl. 8 kinacc. T.A. XannanoBa; H.K. XanHaHoB.

4. ®usuka. lunaktnueckue marepuaisl. 8 kinacc. A.E. Mapon; A.E. Mapon
5. ®uzuka. COopHUK BOMpocoB U 3aaa4. 7-9 kinacce. A.E. Mapon; C.B.
[To3oiickuii; E.A. Mapou

6. DJIEKTPOHHOE MPUIIOKEHUE K YUCOHHKY.

YMK «®Puzuka» 9 knacc.

1. ®uspka. 9 knacec. A.B. [leppimkun; E.M. I'yTHHK

2. ®uszuka. Temarnueckoe mianuposanue. 9 knace E.M. ['yTHuk

3. ®usuka. Tectwl. 9 knacc. T.A. Xannanosa; H.K. Xannanos.

4. ®uzuka. Jlunaktuyeckue matepuainl. 9 knacc. A.E. Mapon; A.E. Mapon
5. ®usuka. CoOopHUK BOpocoB u 3aaa4. 7-9 kinacce. A.E. Mapon; C.B.
[Tozoiickuii; E.A. Mapou

6. DIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



bubmuoteka [{OK https://m.edsoo.ru
https://www.yaklass.ru

http://school-collection.edu.ru/catalog/
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