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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma mo ¢usuke cocraBiieHa pazpaboTaHa B COOTBETCTBUU C
4acThi0 5 cratbu 12, myHKTOM 6 4Wactu 3 crtateu 28 denepanbHOro 3aKOHa OT
29.12.2012 «OO6 oOpazoBanun B Poccuiickoit ~@exnepauun», MOPUKA3OM
MunuctepctBa nipocsemieHust PO ot 31 mas 2021 r. Ne 287 «O6 yTBepxkaeHUU
(denepanbHOrO0 TroOCYJapCTBEHHOTO 0O0pa30BaTEIbHOrO CTaHApTa OCHOBHOTO
oOmero obpasoBaHus», NpukazoM MuHucrepcTBa npocsenieHuss PO or 18 mas
2023 Ne 370 «OO0 ytBepxkacHuu (denepaibHOM 00pa3oBaTebHONW MPOTPaMMBbI
OCHOBHOr0 001Iero oOpa3oBaHHs», HAa OCHOBE MOJIOKEHUH U TpeOOBaHUU K
pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa30BaTEIbHOM MPOrpaMMbl, PEICTABIEHHBIX
B DenepaslbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTe OCHOBHOTO
oOmero oOpa3zoBanus. CojepkaHue MporpaMmbl MO (PU3MKE HAIMpaBICHO Ha
dbopMHUpOBaHHWE  €CTECTBEHHO-HAYyYHON  TpaMOTHOCTH  OOydYaroumxcss |
OpraHM3alfio U3y4YeHUus (U3MKU Ha ACSITeNbHOCTHON OcHOBe. B mporpamme mo
(¢u3MKe yUYUTHIBAIOTCS BO3MOXKHOCTH Y4Y€OHOrO MpeIMETa B peaju3aluu
tpeboBannit ®I'OC OO0 K MIAHUPYEMBIM JMYHOCTHBIM U METaNpeIMETHBIM
pesyibTaTaM OOydeHHs, a TaKXKe MEXKIPEIMETHbIE CBS3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX MMPEMETOB HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpenesieHue ydeOHoro maTepuana
1o rogam oOydeHus (IO Kjaccam), MpejuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YUYCHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHS MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YJarOITIXCsl.

[Iporpamma mno ¢u3uke pazpaboTaHa € LEIbIO OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl O Y4eOHOMY TIPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOLIUM JIJISl €CTECTBEHHO-HAYUHBIX YUEOHBIX
IPEIMETOB, IOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3ydaeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U Pu3ndeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBisieT Haubosee sICHbIe
oOpa3ibl MPUMEHEHUS! HAyYHOr0 METOJa MO3HaHMs, TO €CTh CIoco0a MOoJyueHus
JIOCTOBEPHBIX 3HAHUU O MUpE.

OnHa U3 TIaBHBIX 33724 (PU3MUECKOTro OOpa3oBaHUsI B CTPYKType OOIIETo
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM T'PaMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MPEAINOJaracT OBJIAJICHUE
CJIEIYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS;
e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;



e UHTEpPOPETUPOBATH  JAaHHBIE W HUCIOJb30BaTh  HAay4yHbIC
JI0Ka3aTeJIbCTBA JIJISl IOJy4YEHHSI BBIBOIOB.

[enu wusydeHuss (Pu3MKA Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
onpeneneHsl B Konnenmuu mnpenomaBaHusi ydeObHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHu3amnusax Poccuiickoin @Dexepanuu, pearTnu3yrOIIMX
OCHOBHbIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW peLICHUEM
Konnerun MunucrepcrBa npocsemienus: Poccuiickoit denepaiuu (IpoTOKOa OT 3
nexadps 2019 r. No [1K-4BH).

Heaun uzyyenus pusuku:

. npuoOpeTeHrue HHTEepeca U CTPEeMJIEHUs OOydYarouuxcsi K HaydyHOMY
U3YUYEHUIO TPUPOABI, PA3BUTHE UX HMHTEIUICKTyalIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

. pa3BUTHE TPEJCTABICHUN O HAyYHOM METOJE MO3HAHWS U (POpMUPOBaHHE
MCCJICIOBATEIIHCKOTO OTHOIICHUSI K OKPYKAIOITUM SBIICHUSIM;

. dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK PE3yJIbTaTa U3yuyeHHUs] OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

. dbopMHpOBaHUE TPEACTABICHUNH O POMU (DU3UKHA IJIT Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

. pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymien

npoeCCUOHAIBHOW  JICATEILHOCTH, CBS3aHHOHW ¢ (HU3MKOM, IOATOTOBKA K
JTanbHEHIIeMy 00y4eHHUIO B 3TOM HAIPaBIICHUU.

JlocTmwkeHne 3THX IieJiel MporpamMMbl 10 (U3UKE HA YpOBHE OCHOBHOTO
o01ero 0opa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 32124

e TMpuoOpeTeHHWe 3HAaHWH O JTUCKPETHOM CTPOCHUHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYECCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHHSIX

e TMpUOOpETEHNE YMEHHM OMUCHIBATh U OOBACHITH (PU3NUYECKUE SIBICHUS C
WCITOJTh30BAHUEM TTOTYYECHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEIICHUS TMPOCTEHIMX pacu€THBIX 3amad ¢
UCIIOJIb30BAaHUEM buznyueckux MOJIeTIeH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOHBIC SIBJICHHS U BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB paboThl ¢ MHPOPMaALUEH (PUINYECKOTO COAEpIKAHUS,
BKJTFOYasi HTH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX (DM3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;



e 3HAKOMCTBO CO cdepamu MPOoPECCHOHATBHON NEeITEIbHOCTH, CBSI3aHHBIMHU

C (U3UKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (PH3UYECKON HAYKH.

Ha w3ydyenue ¢usuku (6a30BBIM YpOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B Hellem0), B 8

Ki1acce — 68 gacoB (2 vaca B Henemo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemsplii B mporpamMMe mo (Gpusuke mnepedeHs J1adopaTopHBIX padoT u
OIMBITOB HOCUT PEKOMEH IaTEIbHBIA XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEACHUS
1a00paTOpHbIX PAOOT W OMNBITOB C YYETOM MHJIMBUIYAIBHBIX OCOOEHHOCTEN
o0y4Jaronuxcsi, CIMCKa 3KCIEPUMEHTAIBHBIX 3aJaHuil, MpeaIaraéMblx B paMKax
OCHOBHOT'O I'OCYJJapCTBEHHOT'0 3K3aMeHa M0 (PU3HKE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAaIOLIEero Mupa.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BelnyuH. Dusznueckue
npu6Oopsl. [lorpenHocts u3mMepenuii. MexiyHapoaHasi CUCTeMa €IUHMUII.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJICHHE, MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBICHHUIA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHne EHbI AeEHUS MIKATBl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepPOB MalbIX TEN.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3BI: JAJbHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUJIKOCTENM M TBEPIBIX
(kpucTammyecknx) Tel. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO ABHKECHUS.



2. Habmonenue nuddysumn.
3. HaOmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PaCIIMPEHUS ra30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSAKEHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBHKEHUME. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmopneicTBHe Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BelecTna.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HAlPaBJIEHHBIX MO OJHOW NpsiMoi. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJj, HalpaBJIECHHbBIX MO OJJHON MPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS! (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IO
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



HaBnenue. CriocoObl yMEHBIIICHUS W YBEITMYCHHS JaBiieHus. J[aBienne rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MalIMHbBL. 3aBUCUMOCTh JaBJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapocraTtmyeckuit
napanokc. Coobmaromuecs cocybl. [ napaBmuyecKkue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emin. OnweiT Toppudennu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[Tepenaua naBiieHUs )KUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOIO JaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00bEMa MOTPYKEHHOM YacTh Tea
Y TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBUE IJIaBaHUs TEJI: TNIABAHUE WIH MOTPYKEHUE TEN B 3ABUCUMOCTH OT

S A T o

~

COOTHOIIICHUS TJIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
XKHUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TENo,
NOTPYXEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIEN CUIIbL, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MaccChl Tefa.

4. OnbIThl, JOEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh
YacTH TeJa U OT TJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.

Mexanuueckasi padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus poruara. [IppmeHenue npaBusiia paBHOBECHS phluara K 0J10Ky. «30J10Toe



npasuio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckas »dHeprus. KuHeTrnueckas W TOTEHUUAIbHAsT JHEPTHUS.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenue pabOTHI CUITBI TPEHUS MPY PABHOMEPHOM JIBUKEHUH TEJIa 110

TOPU30HTAIBLHOW MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOIN TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPIIBIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYJISIPHO--KUHETUYECKON TEOPUH.
CmaunBaHMe U KaMWJUIISIPHBIE siBJICHUs. TemnoBoe pacliupeHue U ckaTHe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
TerIonepeaavya u coBepiieHne padboTsl. Bupl Temionepenayu: TemIonpoOBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapooOpazoBanne u konaeHcauus. Mcnapenue. Kunenue. YnenbHas TemnioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABHKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh [JABJIEHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnose. Hanpsok€HHOCTH anekTpudeckoro mnosts. [lpunnmmn
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJOBHUSI CYIIECTBOBAaHMUS AJIEKTPUYECKOTO TOKa.
HNcToYHMKM TMOCTOSTHHOTO TOKa. J[eMCTBHS DSJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
1u1g yyactka nend. [TocinenoBarenbHoe U napajuieIbHOE COCIMHEHUE TPOBOIHUKOB.

PaGora u MOUIHOCTH »dJeKTpUuYecKoro Toka. 3akoH JDxoyns—Jlenna.
DJIeKTPUYECKUE LIETH U TTOTPEOUTENH IIEKTPUIECKOM dHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHuThL. B3auMoaelcTBHE MOCTOSHHBIX MAarHUTOB. MaruHutHoe
nojie. MarHuTHOE moJjie 3eMJIM U €ro 3HadyeHue i Ku3HM Ha 3emiie. OnbIT
Opcrena. MarouTHOE MoJi€ AJIEKTPUUYECKOro ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. JIeHCTBME MAarHUTHOTO MOJIS Ha TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JIIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SABaeHue 3j1eKTpoMarHuTHON MHAykuu. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. CriocoOb1 MOJYYEHHUS AIEKTPUUYECKOM SHEPIUH.
DJIEKTPOCTAHI[MU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLUS TEJl.
JIBa poja 3JIEKTPUYECKUX 3aPsI0B U B3aUMOJACHCTBUE 3aPSIKCHHBIX TEJI.
Y CTpORCTBO U AEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHNS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY W TUANEKTPUKHU.
MonenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
HcTOYHMKYM TOCTOSSHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30BbIM pazpsn.
. I3MepeHue Cujibl TOKa aMIepMETPOM.
. I3MepeHnune 3MeKTpUYeCKOro HanpsKeHUsT BOJIbTMETPOM.
. Peoctar u marasuH CONpOTUBIICHUN.
. B3aumoencTBrue moCTOSIHHBIX MarHUuTOB.

L 0 N ok~ W
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. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH PA3ACIICHUA ITOJIIOCOB MarHnTa.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH MOCTOSIHHBIX MarHUTOB.

[ER
~



18.
19.
20.
21.
22.
23.
24,

25.

OmnbIT Dpcrena.

MarauTHoOE MoJie TOKa. DJIEKTPOMATrHHUT.

JlelicTBME MarHUTHOTO IIOJISI HA TPOBOJAHUK C TOKOM.

DJIEKTPOIBUTaTENb NOCTOSIHHOTO TOKA.

HccnenoBanue sABiIeHUS 3NEKTPOMATHUTHOW UHAYKIIVH.

OmnsiTel @apanes.

3aBUCHUMOCTb HANpPAaBJIEHUS WHAYKIHMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHU.

DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOMIONCHHUIO DJICKTPU3AIMU  Tel MHAYKIUMEH U 1pH
COIPUKOCHOBEHUH.

Uccnenoanne neWCTBUS JJIEKTPUYECKOTO TOJISI HAa MPOBOJHUKUA U
JUBJICKTPUKHU.

Co6opka u mpoBepka padboThI AIEKTPUIECKON 1IETH MOCTOSIHHOTO TOKA.
N3MepeHune u peryinpoBaHUe CUIIbI TOKA.

N3MepeHue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO YEpPE3 pPE3UCTOp, OT
COIIPOTHUBJICHHUSI PE3UCTOPA U HATIPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIUHBI, IUIOMAAU MONEPEYHOTrO
CEUCHMS U MaTepuarna.

[IpoBepka mnpaBwiia CIIOKEHUS HAIPSHKEHUHW TPU  TOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwiia AJjisi CUJIbl TOKAa MpPU NapalIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Ornpenenenre padOThI JASKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHve MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYILETO 4Yepe3 JaMIIOYKy, OT
HanpsKEHUS Ha HEMl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanue MarHuTHOT'O B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO 1OJIs TOCTOSIHHBIX MATHUTOB MPU UX 00bETUHECHUN
U pa3JIeJICHUH.

HccnenoBanue AeMCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJIEHCTBUS
KaTyIIKX C TOKOM M MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIKE.
N3ydenune aeiicTBUSI MAarHUTHOTO MOl HAa TPOBOAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzydeHue padoThl 3JIEKTPOIBUTATEIS.
20. I3mepenne KIIJl amekTpoaBUraTeIbHOW yCTaHOBKHU.
21. OnBITBI O MCCIECAOBAHUIO SIBJIEHUS DJIEKTPOMAarHUTHOM WHAYKLMWU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYCHUS M HANpPaBJICHHUS HWHAYKIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JaBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpsSMOJIMHEHHOE
nBkeHne. HepaBHomepHoe npsimonniHeliHOe JBHkeHue. CpelHsisi 1 MTHOBEHHAas
CKOPOCTB T€Jla NP HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiinHEWHOe aBmxkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE nBUWKEHWE MO OKpYKHOCTH. Ilepmonm m dactota oOpareHusl.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[TepBoiit 3akoH HeroToHa. Bropon 3akon Herotona. Tpetuii 3akon HerotoHa.
[IpuHUKD Cynepno3uiyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TsOKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. J[Buxenue minaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTe u neperpysku.

PaBHOBecue maTepuanbHOM TOYKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIUVIEHHON OChIO BpallleHUsl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbc tena. 3menenne umnyiibeca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMIYJibCa. PeakTMBHOE IBUKEHUE.

Mexanuyeckass paboTa W MOIIHOCTb. PaboTa cuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu 1 pabothl. [loTeHnanpHas 3Heprus Telna, MOJHSATOTrO HaJl
ITIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JHEPrHMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPrUH.

Hemoncmpauuu.

1. HaGmronenme MexaHMUeCKOro JBIKEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUM NBMKEHUS OAHOTO W TOTrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.
N3mepenne cKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUSL.
4. HccnenoBanue MprU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.
Halntonenue aBukeHUs Tea Mo OKPYKHOCTH.



8.
9.

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

HaGmonenne MexaHM4eCKuX sIBJICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl Tela W JIEMCTBYIOLIEH HAa HETO
CHUJIBL.

Habmronenue paBeHcTBa CUJT ITPU B3AaUMOICHCTBUM TEJI.

N3meneHne Beca Tena mpu YyCKOPEHHOM JIBUKEHUH.

[Iepenaya ummyJsibca py B3aMMOAEHCTBUHN TEIL.

[IpeobpazoBanms SJHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHne UMITyJbca MPU HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJIbca IpH a0COMIOTHO YIIPYTOM B3aUMO/IEHCTBUU.
HaGmtonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUN TIPU CBOOOTHOM I1a/ICHUH.
CoxpaHeHrne MEXaHMYECKOW YHEPTUU MPU IBUKCHUU TEJIa MO ACUCTBUEM
PYKUHBL

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JaTbHEHIIEr0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKA WA TEIICHKKH.

Ornpenenenre cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHXKCHHS
apuKa 1o HaKJIOHHOM IUIOCKOCTH.

Ompenenenne yCKOpPEeHHUs Tela TPH PaBHOYCKOPEHHOM JBMXKCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JIBIKCHUHU O3 Ha4alIbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TIPU PABHOYCKOPCHHOM JIBIKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHUIIBI
HOPMAJTLHOTO JaBJICHHUS.

Omnpenaenenne kodPUITMEHTA TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTH MPYKUHBI.

Onpenenenre padOTHI CHUIBI TPEHUS P PABHOMEPHOM JBIKCHHH TeJIa 110
TOPU30HTATBLHON MTOBEPXHOCTH.

Ompenenienne pabOTBI  CHJIBI  YIIPYTOCTH TIPH  MOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABMKHOIO U MOABMKHOI'O OJIOKOB.

N3yuenune 3aKoHa COXpAHECHUS SHEPTHH.

Pa3znen 9. Mexanndyeckue K0J1e0aHUA W BOJIHBI.



KonebarenbHoe aBuxenne. OCHOBHBIEC XapaKTEPUCTHKU KOJIEOaHUI: IEpUO,
4acTOTa, aMIUINTy1a. MaTeMaTHu4eCKuil U NPYKUHHBIM MasATHUKH. [IpeBpamenue
SHEPTUH MpH KO0aeOATETbHOM JIBUKCHUH.

3aryxatouue  kosieOanus.  BwiHyxaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanuueckue BodHBL CBolicTBa MeXaHW4Yeckux BOJH. IIpomonbHbie U
NonepeyHble BOJHBL. [[IMHA BOJXHBI M CKOPOCTh €€ pacnpOCTpaHEHUS.
Mexanuyeckre BOJHBI B TBEPAOM TeJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa W BbicoTa TOHAa. OTpakeHue 3Byka. H(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue koneOGaHWil Tena MOJA NEUCTBHEM CHUJIbI TSHKECTH W CHIIBI
YIPYTOCTH.

Habntonenue xoneOanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habntonenue BbIHYKIEHHBIX KOJIEOAHUI U pe30HaHCca.
PacnipocTpanenuie npoaoiabHbIX U ONEPEYHBIX BOJIH (Ha MOJACIIN).
HabumoieHne 3aBUCUMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
. AKyCTHYECKNI pEe30HaHC.
Jlaﬁopamopubte pabomul u onvimol.
1. OmpezneneHne dYacTOThl M TepHoJa KoJeOaHWl MaTreMaTU4ecKoro
MasTHUKA.

2. OmnpeneneHue 4acTOThl M NEPHOJa KOJIeOaHUN MPYKUHHOIO MAasATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbBI HUTH.
4. VccnenmoBaHue 3aBUCHUMOCTH MEepUoIa KOJIeOaHU TIPYKUHHOTO MasSTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH IMEpUOAa KOoJeOaHWil rpy3a, MOABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITHI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Tepuoia  KojeOaHwuid
IPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.

7. V3MepeHue yckopeHust CBOOOIHOIO MaJIeHusl.

Pa3znes 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHUTHOE  ToJie.  ODJEKTpOMarHuTHble  BoJIHBL — CBoOlCTBa
ANEKTPOMarHuTHBIX BOJH. lllkanma snekTpoMarHUTHBIX BOJH. Mcmonmb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

OnextpomarHuTHas npupoga ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie padbomost u onvimel.

1. H3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHUIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounmku ~— cBera.  IIpAmosmHErHOe
pacnpoctpanenne cBera. 3armenus ConnHua u JIlynel. Otpaxxkenue cBeta. [lmockoe
3epKaJIo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lomHoe BHYTpeHHee
OTpaKeHUE cBeTa. VCnoap30BaHUME TIOJHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuent B tuH3e. OnTudeckas cucrema ¢oroarapaTta, MUKpOCKOIa
u Teneckorna. ['1a3 kak onTuyeckasi cucrema. bam3opyKocTh U 1allbHO30PKOCTb.

Pasnoxxenne Oemoro cera B croekTp. Omnbitel Hptotona. Croxenwue
CIIEKTPaJIbHBIX LIBETOB. J[ucniepcusi cBera.

Hemoncmpayuu.

[IpssMonuHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[Tonydenue nzo0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuid CBETOBO/.

Xox tydeil B coOMparonieil JInHs3e.

XoJ Jiyyer B pacCerBarOIICH JIMH3E.

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monens rnasa.

11. Pa3noxeHnue 6e50ro cBeTa B CIIEKTP.

12. [lomyyenue 6e50oro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie padomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOTO Jyda OT yrJjia
NaJICHUS.

2. M3ydeHue xapakTEepUCTUK U300paKEHUS MTPEAMETA B TNIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCHUMOCTH yIJla MPEIOMIIEHUS CBETOBOTO Jiyya OT yrIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. Tlomyuenue u3o0paxeHul C MOMOIIbIO COOMPAIOIIEH JTUH3HI.
Omnpenenennue POKYCHOTO PacCTOSIHHUSI M ONTUYECKON CHJIbI COOMparoIien
JIUH3BI.

6. OTBITHI 1O Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.
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7. ONBITHl MO BOCHIPHUATHIO IIBETAa MPEAMETOB MPHU WX HAOIIOJCHUH dYepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3zepdopna u mmanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue u norionieHne ceeta aroMoM. KBanTsl. JInHedaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npespaienus. [lepuon nomypacnaga aTOMHBIX siEp.

SnepHble peaknuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAacCOBOI'O YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBsi3b Macchl W 3HEpru. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3aeprun ComnHia v 3BE3.

Anepnas sHepreTuka. JeMCTBUS pPagMOAKTUBHBIX HU3JIYYEHUU HaA >KUBBIC
OpraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYUYEHHUS U MOTJIOMICHHUS.

2. CHoexkTpsl pa3IMYHbIX Ta30B.

3. CrekTp Boaopoaa.

4. HaGmronenue TpekoB B kamepe Bumibcona.

5. Pabora cu€Turka MOHU3UPYIOIIHUX U3TyYECHHH.

6. Perucrpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimel.

1. HaGnronenue CrutoNIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPIUU YACTULBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadpusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpUTENIBLHO-00001IAKO NI MOAYJIb.

[ToBTOpHTENBHO--0000AKOIINK MOAYJIb TPEAHA3HAYEH JJI1 CUCTEMATH3ALUU
1 000011IEHUS TPEAMETHOTO COICPIKAHUSA U OIbITA IESITEIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IJs MOATOTOBKA K OCHOBHOMY
TOCyJapCTBEHHOMY 3K3aMeHYy 1o (U3HMKe Nl O00ydYaromuxcs, BHIOPABIIUX 3TOT
y4eOHBII NpeaMer.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSITETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCsl JOCTHXKEHUE MPEAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, (GopMupyercs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB MCCIIEJOBaHUS
SIBIICHUM TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHATH (DU3NYECKUE
SBJICHUSA, TPUMEHSS TOJIyYEHHbIE 3HAHMS, pEIIaTh 3aJa4yd, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHUIMTIMATBHO AESATEIBHOCTHBIN XapaKTep TaHHOT O pa3jiesa pean3yercs 3a
C4€T TOrO, 4YTO 00yYarOUIMECs BBITIOIHSIOT 331aHus], B KOTOPBIX UM IMpeajiaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHWHM pacrno3HaBaTh M HAYYHO OOBSICHATH
(u3nyecKue SBICHUS B OKPYIKaOIIEl MPUPOJIE U MOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIAEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM
YuCie U IPOBEPKU TMIIOTE3 U MOJTYYEHHS TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATh HAyuyHble OCHOBBI HamOojee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JINYHBIX HICTOYHUKOB
SHEPrUu Ha OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
JHEPI'UM.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO
Ha JIOCTMIKEHHE JTMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.
B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHUS

— INPOSIBIICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON

(bu3nYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTH)KCHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB,;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYXJICHUU OOIIIECTBEHHO 3HAYUMBIX U

ATUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHIKECHHIM

(1)76370:97

— OCO3HAHUE BAXKHOCTH MOPAJIBbHO--3TUYECKUX TMPUHIIUIIOB B JIESITEIHHOCTH

YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSTHE ICTETHYECKUX KAa4eCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO

MOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa

IIO3HAHKWS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BAXKHEUIIEW COCTABIIIOLLEH

KYJbTYPBI,

— pa3BUTHE HAy4YHOW JHOOO3HATENHHOCTHU, WMHTEpPEca K HCCIEI0BATEIbCKON

NEATENIbHOCTH;

S5) ¢opMupoBaHusT  KYJbBTYPbl  3A0POBbS M  3MOLUMOHAJIBLHOIO

0J1aromnoJIy4us:

— OCO3HaHHE IIeHHOCTH Oe30macHoro oOpa3a >KU3HHM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHUS Ha

TpaHCIIOPTE, Ha JIOPOraxX, C AIEKTPUUYECKUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B

JIOMAITHUX YCJIOBUSIX;

— c(OpMUPOBAHHOCTH HABBIKA Pe(PIIEKCUH, TPU3HAHKUE CBOETO ITpaBa Ha OIIUOKY

Y TaKoro K€ MpaBa y IPyroro 4ejioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSA:



— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3aj1ay (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHu3alud, Tropojia, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAMPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3NUECKUX 3HAHU;
— MHTEpeC K MPAKTUUECKOMY U3YUYEHHIO MPOGECcCHil, CBSI3aHHBIX C (PU3HKOIA;

7) IK0JIOTHYeCKOT0 BOCTIMTAHUS

— OpHUEHTallMs Ha MpUMEHEHHE (PU3NYECKUX 3HAHWUU U pelIeHUs 3a1ad B
00JJaCTH OKpY’KaIoIlle Cpenbl, TUIAaHUPOBAHMS TMOCTYNKOB U OLEHKH HUX
BO3MOXHBIX ITOCIICICTBUU JUJIL OKPY’KAIOILLEN CPEBI;

— OCO3HaHHE TI00ATBLHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
pELICHMUS;

8) amanTanum K M3MEHSIOIUMCH YCJIOBUSM CONHAJIBHOH M NPHPOIHOM
cpeabl:

— MOTpPeOHOCTh BO B3aMMOJCHCTBUU TMPH BBINOJHEHUU HCCIEJOBAaHUN U
NPOEKTOB (PU3MYECKON HANpaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHUIM
JIPYTHUX;

— TIOBBIIIEHWE YpPOBHSA CBOEM KOMIETEHTHOCTH Yepe3 MPAaKTHYECKYIO
NEATEIbHOCTD;

— MOTPEOHOCTH B (POPMUPOBAHHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
UJICH, TIOHATHUSI, TUTIOTE3BI O GU3HMUECKUX 00BEKTaX U SBIICHUSX;

— 0CO3HaHUE 1ePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
busuky;

— IUIAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETECHHH HOBBIX (PHU3MUYECKHUX
3HAHUU;

— CTpEeMIJICHHE aHAJIM3UPOBAThH U BBISBIISTH B3aUMOCBS3HM MPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaAHUEM (PU3UUECKUX 3HAHU;

— OIICHKAa CBOMX JEHCTBHM C y4YETOM BIIMAHMS HA OKPYKAIOLIYIO Cpeny,
BO3MOYHBIX IJI00AIbHBIX MOCIEACTBUH.

METANPEIAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs IPOTpaMMBbl 1O (PU3KUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuaromierocs OyayT cpopMHpOBaHbI MeTamnpeaMeTHbIe
pPe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHbBIC ICHCTBHUS,
KOMMYHUKATHBHbIE  yHUBEpPCAJIbHBICE  Y4eOHBIE  JCHCTBHUS,  PETYJISTUBHbBIC
YHUBEPCAIbHBIC YICOHBIC TCUCTBUS.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AelCTBUSA

Ba3oBnle Jjornueckue aeicTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBEHUM);

yCTaHABJIWBATh CYIIECTBECHHBIA MPHU3HAK KJIacCU(PUKAINNU, OCHOBAHUSI TSI
0000IIIeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMaTpPUBAEMbIX (paKTax,
JAHHBIX 1 HAOMIOACHUIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TTPUYMHHO--CJICICTBCHHBIC CBS3W TPH HM3YyYCHUH (PH3UUCCKUX
SIBJICHUM U TIPOLIECCOB, JI€NIaTh BBIBOJIBI C UCTIOJIb30BAHUEM JIEYKTUBHBIX U
WHIYKTUBHBIX yMO3aKJIIOUEHUN, BBIJIBUTATh TUIIOTE3Bl O B3aWMOCBS3SIX
(U3UYECKUX BEIMYHH;

CaMOCTOATEIBLHO BBIOUPATh CIIOCO0 pelieHus yueOHol Gpu3nyeckon 3a1auu
(cpaBHEHME HECKOJIbBKMX BapHAHTOB peIIeHHs, BBIOOp Haubolee
MOJIXO/ISIIETO ¢ YIETOM CAMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCII0JIb30BATh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT [TO3HAHMUS,
IIPOBOJIUTH IO CAMOCTOSITENBHO COCTABIIECHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAHUE (PU3UUYECKOTO
SIBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOIO HAOMIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJI0KEHNS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSITh Pa3IMYHbIC METObI, MHCTPYMEHTHI M 3aIIPOCHI MPU MOWCKE U
orOope WHGOPMAIMK WM JAHHBIX C YYETOM MPEIIOKEHHOW YydeOHOM
dbuznueckoit 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOPMY TIPEICTABICHHUS
uHpopMaIMl W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMHU
CXeMaMH, JuarpaMMaMi, HTHOU TpaduKoOi 1 X KOMOUHAIUSIMHU.

KoMMmyHHKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

B XOJ€ OOCYXXIeHUs Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpATOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIMPOCHI 10 CYLIECTBY O0CYX/1aeMOW TeMbl U
BBICKA3bIBAaTh HJIEW, HAICJICHHBbIC HA pPEIICHHE 3aJaud M IOAJCepKaHHe
OJaroxenaTeIbHOCTH OOIICHNUS;



COMOCTAaBIIATb CBOM CYXKIEHUS C CYXACHUSAMU JPYTUX Y4YaCTHUKOB
Jyanora, OOHapyKMBaTh Pa3IMuUe U CXOACTBO MO3UIIN;

BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YJIbTaThl BHIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEA0BAHUs, IPOEKTA);

MOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHAUBUAY AJIbHON
paboThI MPU PEIICHUH KOHKPETHOU (pU3nyecKoi mpoOiembl;

IIPUHUMATh LIEJIM COBMECTHOW AEATEIBHOCTH, OPraHU30BBIBATh JIEHCTBHUS
no e€ JOCTI)KEHUIO: paclpelessiTh poiH, OoOCYXIaTh IPOLECChl U
pe3yibTaThl COBMECTHOM padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO 4acTh paOOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HAIIPABIICHUIO U KOOPJAWHUPYSI CBOU AEHCTBUSA C IPYTUMH YWICHAMU
KOMAaH/Ibl;

OLICHMBATh KAa4ye€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSITENIHO CPOPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJAECHCTBHUSL.

PerynsiTuBHbIE YHUBepcajbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTYyAIUsAX, TPEOYIOMUX
JUTS1 petieHust (GU3NIeCKUX 3HAHUH;

OPUCHTHUPOBAThCA B  PA3JIMYHBIX MMOAXOJAX TMPHUHATHS  PEIICHUN
(MHAMBUAYaTbHOE, MPHUHATHE PEUICHUS B TPYIIE, NPUHSITHE PEIICHUM
IPYIIION);

CaMOCTOSATEITLHO COCTABJIAThH aJTOPUTM PElIeHUs HU3HICCKON 3aa4u VI
IUTaHAa HMCCIIEJIOBAHMS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh Npe/IjlaraeMble BAPUAHTHI pEeLICHUM;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

JIaBaTh AJICKBATHYIO OIICHKY CUTYAaIlMU U MPEAJiarath mjiaH €€ U3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTIKEHUSI  (HENOCTHUKEHUS) PE3yJbTaTOB
JeSATEeIbHOCTH, 1aBaTh OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JCSATEILHOCTH (B TOM YHUCJE B XOJ BBIMOJHECHUS
(GU3UYECKOr0  HCCIIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTyallMii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HHUKILUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTb €051 HA MECTO APYroro YeJoBeKa B XO€ Cropa WK AUCKYCCUU Ha
HAaY4YHYIO T€MY, [IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



MPU3HABaTh CBOE MPaBO Ha OMMOKY MpHU perieHnu HU3NIECKUX 3a/1a4 UK
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO JIPYroro.

HNPEIMETHBIE PE3YJIbTATDI

K xoniy oOydenus B 7 kj1acce mpeIMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHSATHS:  (PU3MYECKUE W  XUMHUUYECKHE  SIBJICHHS,
HaOJI0/IEHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAMHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MEXaHUYEeCKoe JBUKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHENHOE), TPaeKTOpUs, PaBHOACHCTBYIOIIAsA
cuJa, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath siBieHus (auddy3us, TENIOBOE JBUKEHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE  JBIIKEHHWE, HEPAaBHOMEPHOE  JBHIXKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJ, PaBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCBIO
BpallleHus, epeava JaBjieHus TBEPABIMU TEIaMU, KUJKOCTIMHU U Ta3aMH,
aTMOc(pepHOE JaBJICHHUE, IUIaBaHWE TEJ, MPEBPAILCHUS MEXaHUYEeCKOM
DHEPIUHN) MO ONUCAHUIO UX XapAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJIE:
NpUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW W HEXHBOU
NpUPOJE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE W TEXHUKE, BIIHSHUE
aTMOC(EPHOro JABJICHUS HA *UBOW OpraHU3M, IJIABAaHUE pPbIO, phluard B
TeJIe YeJIOBEeKa, MPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a/layy B yueOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;
ONKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBICHHS, UCIOIB3YS
(bu3nyecKkue BeIMUrHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHSS CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSXKECTH, BEC TeJa,
CHJIa TPEHHUsI, AaBiieHue (TBEPIOro Tela, )KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CUJIa, MeXaHu4deckass pabdoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (PUIIMEHT TMOJIEe3HOTO [JEHCTBUS MEXaHU3MOB, KHHETUYECKas |
NOTEHIMANbHAS JHEPrus), NpPU ONUCAHUU TMPABHIBHO TPAKTOBATH
(bu3nUeCKnil CMBICIT UCTIONb3YEMbIX BETUYHMH, UX 0003HAYCHUS U €TUHUIIBI
bu3nUeCKUX BEIWYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JTAHHYIO
bU3MYEeCKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUNH;



XapaKkTepU30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHHUS W IPOLECCHI,
WCIIONB3Ysl TpaBUiia CJIOKEHUSI CUJl (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWiIO paBHOBecUs phiuara (0Joka),
«30JI0TOE IPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YECKOU
SHEPruM, IpHU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBATh €r0 MATEMATUYECKOE BHIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHX I1aroB ¢ ONOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B 1—2 JEeNCTBUA, MCIOJB3YsS 3aKOHBI U
(GopMyIbl, CBA3BIBAIOUIME (PU3NYECKHME BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIJIOBHS 33/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PAaCUETHl, HAXOAUTH CIIPABOYHBIE
JaHHbIEe, HEOOXOAUMBIE Ul PElICHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTYYEHHOU (PU3UYECKON BEJIMYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MPU OMOUIA
($u3NYECKUX METOOB, B OIIMCAHUU UCCIIEI0BAaHUS BbIIEIATH IIPOBEPSIEMOE
IIPEANOJIOKEHNE (TUIIOTE3Y ), PA3IMYaTh U NHTEPIPETUPOBATH 1OJTyYECHHBIN
pe3yibTaT, HaXOAWTh OLIMOKKM B XOJ€ OIbITa, JIE€JaTh BBIBOABI IO €ro
pe3yabpTaram;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(bu3znyeCcKrX CBOMCTB Tel: (HOPMYIHPOBATh MPOBEPSIEMbIE MTPEATTOI0KEHNUS,
coOnpaTh YCTaHOBKY M3 MPEIJI0KEHHOI0 000pyJOBaHUs, 3aUChIBATh X0
omnbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh TPSMBIE H3MEPEHUS PACCTOSHHS, BPEMEHM, MacChl Tea,
o0béMa, CcHJBl M TEMIEpaTypbl C MCHOJIB30BAHUEM aHAJOTOBBIX H
nM(poBBIX MPUOOPOB, 3aMUCHIBATH I[OKA3aHUS MNPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
JpPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH IyTH
PaBHOMEPHO ABMKYLLIErOCs TeJla OT BPEMEHH JIBUYKEHUS Tella, CUITbI TPEHUS
CKOJIKEHHUSI OT Beca Tejla, KayecTBa OOpabOTKM MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOLIAAU COIPUKOCHOBEHUS TEJI, CHJIBI
YOPYTOCTH OT YJUIMHEHHS MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
NOTpy>KEHHON YaCTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJIO, YCIOBUM
IJIaBaHUs TEJl, YCIOBUW paBHOBECHs pblyara M OJOKOB), y4aCTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOrO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY U
BBITIOJHATh WM3MEPEHUs, CIeAysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOTYYCHHONW 3aBUCHMOCTH (M3UUYECKUX BEIHYMH B BHUJE
NPEAIOKEHHBIX TaONMUIl W TpaduKOB, JeNaTh BBIBOABI MO PE3yJIbTaTaM
UCCIIEIOBaHMUS;

IPOBOANTh KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIIIECTBA KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKUBAIOLIasl CUJla, JEHCTBYIOIAs Ha TMOIrPYKEHHOE B
KUJIKOCTh  TeNOo, KOIDPHUIMEHT TIOJe3HOro  JEHCTBHUS  MPOCTHIX
MEXaHHU3MOB), CJeays MTPEIIOKEHHOW WHCTPYKLIMHU: MPH BBHIMOJIHEHUU
U3MEPEeHU CcoOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HaYeHHE UCKOMOU BEJIMYUHBL;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh MPUHLMIIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIArOIIHECs COCYIbI, OapoMeTp,
phIYar, IOABWKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JCHCTBUA MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
HNOJNUIMIHUKY, YCTPOMCTBO BOJOINPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPITHEBONH HACOC, apEOMETP), UCIIONB3Ys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUN U HEOOXOIMMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,;

OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HMHGOpPMaLKIO O  IpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 obecriedeHus: 0€30MacHOCTH MPH OOpallleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHUS 3J0POBbS U COOITIOCHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPY’KaIOIIEH Cpefe;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popManuu B HWHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM U TyTEM CpPaBHEHMS PA3IUYHBIX HMCTOYHUKOB BBIJCIATH
uH(pOpPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEIOCTOBEPHOWU;

UCIIOJIb30BATh MPU BHIMOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy (PU3HUECKOro CoJepKaHus, CIIPaBOUYHbIE MAaTEPHUAIIBI, PECYPCHI
cetu UuTepHer, BIajgeTb MNpuéMaMd KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37laBaTh COOCTBEHHbIE KpAaTKUE€ MUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (DU3UIECKOTO COACPKAHUS, B TOM



qrcIie MyOJUYHO JeNiaTh KpaTKUe COOOIICHHS O pe3yiIbTaTaX IPOCKTOB WITH
y4EOHBIX UCCIEJOBAHUM, MIPU ITOM IPaMOTHO HUCMOJIb30BATh M3YUYECHHbBIN
MOHATUMHBIN anmapar Kypca (HU3HUKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTAIUEH;

IPH BBITIOJHEHUH YYEOHBIX IMPOEKTOB M MCCICAOBAHUN pacIpeessaTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIICAUTHh 3a BBIMIOJHECHHEM IUIaHa JCUCTBHUM, aJeKBaTHO OIICHHBATH
COOCTBEHHBI  BKJaJ B  JACATEILHOCTb  TPYIIBI,  BBICTPAHWBATh
KOMMYHHKATUBHOE B3aMMOJICHCTBHUE, YUYUTHIBAsI MHCHUE OKPYKAIOIIHX.

K koHiry oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIH30BATh TOHATHS: Macca M pa3MeEPbl MOJIEKYJI, TETUIOBOE JABUKCHUE
aTOMOB M MOJICKYJI, arpeTraTHbIC COCTOSTHUS BEIIECTBA, KPUCTATUINYECKHIE U
amop(dHBIC TeJa, HACHIIIEHHBIA W HEHACHINICHHBIM TMap, BIAXHOCTH
BO3/lyXa, TeMIIeparypa, BHYTPEHHsISI SHEPrus, TEIIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsil, FIEKTPUUECKOE T0JIe, MPOBOIHUKHU
U JVDJICKTPUKH, IIOCTOSTHHBIA 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;
pasnuyaTh SBICHHS (TEIUIOBOE pACHIMPEHHE W C)KaThe, TeIuionepenaya,
TEIJIOBOE paBHOBECHE, CMAaUMBAHUE, KANMJUIAPHBIC SIBJICHHS, UCTIApEHUE,
KOHJIEHCAIMs, IUIaBJIeHWe, KpucTajuin3anus (OTBEpeBaHUE), KHUIICHHE,
Terionepenaya (TETUTOPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPH3AINS TEJ, B3aMMOJICHCTBHE 3apsI0B, JECHCTBUS AJICKTPHUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT WHTYKIIHS)
M0 ONHWCAHWI0 WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPHPYIONTUX TaHHOE (PU3HYECKOE SBIICHHC;,

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX  (U3MYECKUX  SBIICHUU B
OKPYXKAIOMEeM MHpE, B TOM UHcCIe (HU3UYECKUE SBICHUS B TIPHUPOJIE:
MOBEPXHOCTHOEC HATSHKECHUE W KANWUIAPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B TMpUpoae, usiydeHue CoiHIa, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, AJEKTPUIECKUE
ABJICHUSI B aTMocdepe, PIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMit, Apetid moIr0CcoB, POJIb MATHUTHOTO ITOJIS JTSI )KMU3HU Ha 3eMIie,
MOJIIPHOE CHUSIHME, TPU ITOM TEPEeBOJUTh MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOMCTBA (NMIPU3HAKH) (PU3UUECKUX
SIBIICHUI;

OIKMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHEC SIBJICHHS, MCTIOIB3YS
bu3zndeckue BENTUYUHBI (TEMIlepaTypa, BHYTPEHHSI SHEPTHUs, KOJTUYECTBO
TEIJIOTHI, yJAeNbHAs TEIJIOEMKOCTh BEIIECTBA, YACNbHAs TEIUIOTa



IUTABJICHUS, yJIeJbHas TEIUIoTa MapooOpa3oBaHus, yleidbHas TeIIoTa
CropaHusi TOIUIMBA, KO3(D(UIMEHT TMOJE3HOro JACHCTBUSA TEMJIOBOU
MAaIllMHbI, OTHOCHUTEJIbHAS BIIAJKHOCTH BO3/1YyX4a, JIEKTPUUECKUI 3apsl, CHIIA
TOKa, DJJEKTPUYECKOE HAaIPsHKEHUE, CONPOTHUBICHHE  IIPOBOJHHUKA,
yEIbHOE CONMPOTUBIIEHUE BEILIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUECKOTO
TOKa), MpPHU ONUCAHUU MPABWIBHO TPAKTOBAaTh (PU3HYECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €TUHULBI (PU3UUECKUX BEITUUMH,
HaXOAUTh (POPMYJIbl, CBSA3BIBAIOLIME JAHHYI (U3UYECKYI0 BEIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUYECKUE SIBICHUS M IIPOLIECCHI,
HCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUHU
CTPOEHHUs BEIIECTBA, MPUHLHII CYNEPHO3ULIUN IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsina, 3akoH OMma JJ1s yyacTKa LenH, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUU, IIPU OTOM J1aBaTh CJIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alIMChIBaTh €r0 MaTEMaTHUYECKOE BhIPAKEHUE;
OOBACHATh (PU3HYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CUTYalMi IMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 | —2 JTOTUYECKUX
1aroB C¢ omnopoil Ha 1-2 W3y4YEeHHBIX CBOWCTBA (DU3MYECKHUX SBICHH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTte pacy€THbIE 3anadyd B 2—3 JEHCTBUS, HCHOJIBb3YS 3aKOHBI H
¢dopMyIibl, CBs3bIBaKOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAlU3a
YCIOBUS 3aa4d 3alMCBHIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX [ pELIeHUs 3a7aud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HE0OXoAMMbIE JUIsi €€ pelIeHUs, MPOBOJUTh PACUETHI M CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh IpPU HOMOLIU
(U3MYECKUX METOJOB, HCIOJb3ys OMNHCAHUE MCCIIEIOBAaHUSA, BBIIEIATH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIIBHOCTH ITOPsJKA
IIPOBEICHUSI UCCIIEIOBAHUS, J1€JIaTh BBIBOJIBL;

OPOBOAMWTH OMBITHI MO HAOMIOACHHIO (PU3MYECKHX SIBICHUW WU
(bu3MYEeCKUX CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3J/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLecca OCTHIBAHUS U
HarpeBaHusl IPU W3JIYYEHUM OT LBETa M3JIy4Yarollie (morioniaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJABI OT TEMIIEPATypbl KUIAKOCTU U
IJIOIIAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alusl Tel W B3aUMOJCHUCTBUE
DJEKTPUYECKUX 3apsAla0B, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIu3alMsi MArHATHBIX IIOJI€H ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA



MarHuTHOTO TIOJISI Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENsl IMOCTOSHHOTO TOKa): (OPMYJIMpPOBATH
MpOBEpPsIEMbIE MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUsl, ONMMUCHIBATH XOJ1 ONbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BJIaKHOCTHU
BO3/lyXa, CWUJIbI TOKa, HANPSKEHHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB M JIaTYMKOB (PUBMUECKUX BEJIIMYMUH, CPaBHUBATh PE3yJIbTAThHI
U3MEpEHUH ¢ y4ETOM 3aJaHHON a0COIOTHOM MTOTPEIIHOCTH;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKOW BEJIMUUHBI OT
Jpyrol C UCIOJb30BaHMEM TNPSIMBIX  U3MEpPEHU  (3aBUCUMOCTH
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAM TOMEPEYHOrO
CEUYEHUS U YAEIBHOTO CONPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUIIbI TOKA,
UIyIIEr0 4epe3 TMPOBOAHUK, OT HaNpsHKEHHST HAa  IPOBOJHUKE,
UCCJIE0OBAHUE TOCIIEOBATEIbHOTO W  MAapajuIeJbHOTO  COCAMHEHUH
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh WM3MEPEHHUs, CIeAysd NPEIJIOKEHHOMY IUIaHy, (pUKCHpOBAThH
pEe3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH B BUJIE Ta0JIUIl U TpadUKOB, A€NaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBbIE HU3MEpEeHUS (PU3NYECKUX BENUYUH (yAesIbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHHWE TPOBOJHUKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh M3MEPEHHUs, COOMpaTh
AKCTIIEPUMEHTAILHYIO YCTaHOBKY, CIIEIysl MPEAJIOKEHHON WHCTPYKUIHH, U
BBIYUCIISATh 3HAYEHUE BEJIMYHHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU 0€30MacCHOCTH IIPH paboTe C J1ab0opaTOpPHBIM
o0opynoBaHUEM;

XapaKTepru30BaTh MPUHIMUIBLI  JCUCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUMCTB C OMOPOM HA X OMHUCAHUs (B TOM YHUCIE: CUCTeMa
OTOIUJICHUSI JOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEPMETP, BOILTMETD,
CUETUMK DJICKTPUUYECKOM DHEPTUM, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelIbHbIe AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, ITEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSHHOTO TOKA),
WCIIONIb3Yysl 3HAHUS O CBOWCTBAX (PM3MUECKHUX SIBICHUN U HEOOXOIUMBIC
¢bu3nvecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
MPUOOPHI IO CXEMaM M CXeMAaTHYHBIM PUCYHKaM (KUKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX LIemnel c
MOCJIEIOBATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 2JIEMEHTOB, pa3anyast
YCJIOBHBIE 0003HAUCHUS PJIEMEHTOB JIEKTPUUECKUX TIETIEH;



NPUBOANTH  TNpUMEPHl  (HAXOOUTh  HWH(MOpPMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HCIOJIb30BAHUSI (PU3MYECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJIs1 oOecnieyeHrst 0€30MacCHOCTH MpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOITIOCHUS HOPM
HKOJIOTHYECKOTO MMOBEJACHUS B OKPYXKAIOILIEH CpeIE;

OCYILECTBJISITh MOUCK HH(POpManuu (HU3UYECKOTO COAEpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U MYTEM CpPAaBHEHUS
JOTIOTHUTEIBHBIX UICTOYHUKOB BBIJICNIATh MHPOPMAIIUIO, KOTOPAs SIBISETCS
MPOTUBOPEUYNBOMN MM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIL30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
JIUTEPATYPy (PU3UUECKOTO COJIEP KaHMs, CIIPABOYHBIE MAaTEPHAIIbI, PECYPChI
cetu UMHTepHeT, BiaaeTh NpUEMAMU KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBanus HHOOPMALIUK U3 OJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpAaTKWE YCTHBIE COOOIIEHUS,
o0o6mass wuHpOpMaNKMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
coJiep KaHusl, B TOM YUCJIE MyOJIMYHO MPEACTABIATh PE3YJIbTaThl TPOCKTHOM
WJIU UCCJIEI0BATENbCKON AESATENbHOCTH, MPU 3TOM IPAaMOTHO UCTOJIb30BATh
W3YUYCHHBIM TIOHATUMHBIM anmmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJICHUE MTPE3EHTAIIUEH;

IpU BBHIMOJHEHWN YYEOHBIX TPOEKTOB M HCCIETOBAHUN (DU3MIECKUX
MPOIIECCOB paCIpeesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3aJladyaMHU, CJICUThH 3a BHITIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJaa B
JEATEIIbHOCTh TPYIIIIbI, BRICTPAaUBATh KOMMYHHKATUBHOE B3aUMOJIEHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHL.

K koHiry o0ydenust B 9 kjiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

WCMOJIb30BaTh TMOHATHUS: CHCTEMA OTCYETA, MaTepuajbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmaius
(ympyras, mjiacTuyeckas), TpPEeHHE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TsDKECTH TBEPIIOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHUs U
BOJIHBI, 3BYK, HUH(PPA3BYK U yJIbTPA3BYK, SJIEKTPOMATHUTHBIC BOJHBI, IITKAJIA
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIy4eHHs,
M30TOMBI, IAEPHASI SHEPTETUKA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEUHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBU)KEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABHXKEHUE MO OKPYKHOCTH, B3aUMOJICCTBHE



TeJ, peaKTUBHOE IBM)KEHHE, KOoJeOaTelIbHOE IBMKEHHE (3aTyxarolue U
BBIHYKJICHHbIE KOJIEOAaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclHpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJI0ro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JIy4YEeHHMs]) M0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTJIUBBI, JBIKEHUE IUIaHeT COJIHEYHOUW CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3X0, LBETa TeJ,
ONTHYECKHE SBJICHUS B MPUPOAE, OMOJIOrMYECKOE NEWCTBHE BUAMMOTO,
yJIbTpauoJETOBOIO M  PEHTIEHOBCKOIO M3JIYYEHHM, €CTECTBEHHBIM
panvoOaKTUBHBIM (OH, KOCMHYECKHUE Jy4yH, paAUMOAaKTUBHOE H3Iy4YCHHE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBHE pPAJAMOAKTUBHBIX M3JyYEHUA Ha
OpraHu3M 4eJIOBeKa), IMPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOICTBa (MPU3HAKU) (PU3HUYECKUX
SIBIICHUI;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€H M (PU3MUECKHUE SIBJICHUS, UCIOJIb3YS
bu3nyeckue BeIWYUHBI (CpEelHSsI U MIHOBEHHAas CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JBW)XCHHH, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHUs, BEC TeJa, HUMIYJIbC TeJa, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMalbHAs SHEpPrus Teja,
IIOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL DHEPIUs CHKATOU
NPY’KUHBI, KHHETHUYECKAasi SHEPTUs, [TOJTHAS MEXaHUYECKask SHEPIHsl, IEPHOLT
M YacToTa KoJeOaHWi, JyIMHA BOJIHBI, TPOMKOCTbh 3BYKa U BBICOTa TOHA,
CKOpOCTb CBETa, II0Ka3aTeilb MPEIOMJIEHUS Cpelbl), NpU OMNHMCAHUU
IPAaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C APYTMMH BEJIUYMHAMU,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMK CHJI, NPUHUUI OTHOCHTENIbHOCTH ['anuies,
3aKk0oHBI HBIOTOHA, 3aKOH COXpPAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHMS 3apsIIOBOIO U MAaCCOBOT'O YMCEN



OpU AAEPHBIX PEaKIUsAX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATh
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHHUE U3 2—3 JIOTHYECKUX
1IaroB C OMnopoll Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DPU3MYECKUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIE 3a7a4 (OMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHUH ),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BETMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJja4M 3alUChIBATh KPATKOE yCIIOBUE, BBISBIATD
HEJIOCTAIONINE UM U30BITOYHBIE JJAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOMUMbIe ISl pEIIeHUs, MPOBOJUTH pacu€Thl M  OLICHHUBATH
PEATMCTUYHOCTH MOJTYYECHHOTO 3HaYCHUS (PU3NUECKON BETMUHUHBI;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPU MOMOLIU
(bu3MYEeCKUX METOJOB, MCIOJIb3ysl OMHCAHUE HCCIIEIOBAaHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEAINOJIOKEHNE, OLICHUBATh IMPABMWIBHOCTH NOPsAJKa
NPOBEJCHHUS  UCCJIEAOBAHMS, JENaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHHI U OIBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUNW WM
¢u3nyecKkux CBOWMCTB Ten (M3yuyeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb MEPHOJA KOJEOaHWH MNPYKHMHHOIO
MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHU, NpSIMOJIIMHEHHOE PACTIPOCTPAaHEHHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUS B
MJIOCKOM 3€pKajie W CBOWCTB HM300paXeHUs MpeaMera B coOuparomieit
JUH3e, HAOMIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, ONUCHIBATH XOJ1 OMbITA U €r0 PE3YNbTAThI, (POPMYIHPOBATH
BBIBO/IbI;

MPOBOJIUTH MPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUMU, ONpeesiss
CpellHee 3Ha4YeHUE U3MepseMOol BeIHYUHBI ((DOKYCHOE pacCTOSHHE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(U3MepUTENHHOTO TPUOOpa);

MPOBOJIUTh KCCIIEIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYHUH C
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HayalbHOW CKOPOCTH, NEpHoaa
KOJIEOaHUII MAaTeMaTH4eCKOro MAasTHUKAa OT JUIMHBl HUTH, 3aBUCUMOCTH
yIJla OTPa)KEHHsI CBETA OT yIja NaJeHUs W yria MNPEJOMIIEHUS OT yriia
NajeHusl): IUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSTENIbHO COOMpaTh



YCTaHOBKY, (UKCHUpPOBaTh Pe3yJbTaThl MOJTYYEHHON 3aBUCHMOCTH
¢bu3nyecKuX BEJIMYMH B BUJE TaOMuIl U rpaduKoB, J1€aTh BBIBOJbI IO
pe3ynbTaTaM HCCIeI0BaHNUs;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHUS (UBMYECKUX BEIMYUH (CpEeaHsIs
CKOPOCTb U YCKOpPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBUKCHHH, YCKOPEHHE
CBOOOJTHOTO TMaACHMs, IKECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpEHUS
CKOJIB)KCHHS, MEXaHMUYecKas paboTa M MOITHOCTh, YacTOTa M IEPHUOJ
KOJIeOaHU MaTeMaTU4YeCKOTO M MPYKHHHOTO MAasTHUKOB, ONTHYECKas
CWJla COOWMparome JWH3bI, PAJAUNOAKTHUBHBIM (OH): ITUIAHHUPOBATH
U3MEPCHUsI, COOMPATh DSKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHATH
U3MEpPEHHUs], ClIeysl MPEIJIOKEHHOM WHCTPYKIUHU, BBIYUCISTH 3HAYEHUE
BEJTMYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C yUETOM 3aJIaHHOMN
IIOIPEIIHOCTHA H3MEPEHNN;

coOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH IIPpHU padoTe C J1ad0paTOpHBIM
000pyJ0OBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKU HW3YUYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEI0, TOUYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IJIaHeTapHast MOJIeTb aTOMa, HyKJIOHHAs! MOZEITh
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUA HW3YUYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha WX OmucaHus (B TOM YHCIE:
CIUIOMETp, JaTYMKH TIOJIOKCHHS, PACCTOSHHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBAaXx (U3NUYECKWX SBICHUA W HEOOXOAUMBbIE (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBI U CXEMATUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, H3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelICHUN  Y4eOHO--TIPAKTUYECKUX  3a7ad, ONTHYCCKHE CXEMBI IS
MOCTPOEHUS U300paKEHUI B INIOCKOM 3€pKajie U cOOMparolei JIUH3E;
OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HWHOpMAIMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJIs oOecriedeHnsl 0€30MacHOCTH MPU OOpaIieHuu ¢ mprudopamMu 1
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TTOBEJCHUS B OKPYXKAIOIIEH CpeJie;

OCYIIECTBJIATh TMOUCK wWHhoOpManuu (U3HYECKOTO CONCpKAHHUS B
HHTepHETE, caMOCTOATERHO (POPMYIHPYSI TIOUCKOBBIA 3ampoC, HAXOAUTh
MyTH OINpPEAENICHUs IOCTOBEPHOCTH MOJIYyYEeHHOU MH(OpPMAIMK HA OCHOBE
MMEIOIINUXCS 3HAHUH U IOTMOJHUTEIbHBIX HCTOYHUKOB,;



WCITOJIH30BATh MPHU BHITIOJHEHNN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
auTepaTypy GpU3nUecKoro coaepKaHusl, ClpPaBOYHbIC MAaTEPUAIIBI, PECYPCHI
cetu HMurepHer, Bimagerp NpUEMAMH  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHust UHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMAIIUU M3 HECKOJbKMX HCTOYHUKOB (DU3NUECKOTO COJepKaHUs,
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl TPOCKTHON WM MCCIIEA0BATEIbCKON
JNEATENbHOCTH, TIPU 3TOM T'PaMOTHO  HCHOJIb30BaTh  U3YyYEHHBIN
MOHSATUWHBIN amnmapar u3ydaeMoro pasjaenia (U3UKA U COMPOBOXKIATH
BBICTYIUJICHWE TIpe3eHTallued C y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Konrtposbnubie  IlpakTnueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Pa3neu 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHpPa
bu6nmmorexa [IOK
11 o - 2
YSHKE = Hayxa O HpHpOac https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHACCKHE BETHANHRL https://m.edso00.ru/7f416194
bu6nmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/1 MO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Paznean 2. [lepBoHayanbHble CBeIeHNSI 0 CTPOEHHH BellleCTBA
bu6nmoreka [JOK
2.1 C 1
TpoCHHE Bemectsa https://m.eds00.ru/7f416194
59 JIBH>KeHUE M B3aUMOJICMCTBHAE YaCTHI] 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso00.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2
TPETATHbIC COCTOANIA BEIECTEA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nea 3. J/IBu:xeHMe U B3aUMoO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CXAHHHACCROC ABICHHC https://m.eds00.ru/7f416194



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

bu6mmorexa [IOK
32 Hueptuns, macca, mIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuna. Bugst cit 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 JaBnenue. [lepenaya naBneHus: TBEpAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
4.2 JlapeHHe KAKOCTH ° https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4, A
3 T™MOChepHOS MaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuotexa [{OK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. Pa6oTa u MOIHOCTL. DHeprus
bu6mmoreka [JOK
5.1 P 3 1
460Ta H MOLIHOCTS https://m.eds00.ru/7f416194
but6mmoreka [IOK
2 I1 1
> POCTBIC MEXAHUIMBT ° https://m.edso0.ru/7f416194
bubmuoreka [JOK
. M 4 1
>3 CXAHHICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KUIIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Paznen 1. TenjioBble AiBJIeHUS
. bubmuorexa [JOK
1.1 Crtpoenue u cBOICTBa BELIECTBA 7 httos://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 T 21 1 5
CILIOBBIC HPOUECEhl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3neu 2. DjieKTpUYecKHe U MATHUTHBbIE SIBJICHUS
91 DnexTpudueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubnuorexa LIOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
2.2 I1 i i 2 1 7
OCTOAHBII IMCKTPHICCHHN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITHBIC ABJCHI https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
DICKTPOMATHHTHAS HHAYKLLHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5



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

9 KIIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 but6mmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
1.2 B 7 20 1 3
SAMMOJICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bub6moreka [JOK
1.3 3 10 3
AKOHET COXpaHCHit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUA U BOJHBI
bubmnoreka LIOK
2.1 MexaHndeckue kojeda 7 3
RAHHACCRHE KOTEhAtA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCKNE BOJHH. JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 5 bu6nuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasnerny 6

Pa3gea 4. CBeToBbIE ABJICHUSA



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

4.1 3aKkOHBI paCIIPOCTPAHECHHSI CBETA 6 2 bubmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Paznoxxenune 6emoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S. KBanToBbIe siBJIeHUS
but6mmoreka [IOK
51 Hcmyckanue u morioneHne CBeTa aToMOM 4 1 httos://m.edsoo.ru/7fA1ada6
but6mmorexa [IOK
2 1
> CTpoetiite aTOMHOIO fApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
J€pHbIE peakluu https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nea 6. [loBTopuTebHO-00001Ia101M I MOAYJIb
6.1 [ToBTOpenue n 0000IIEHUE COlEePIKAHUS 9 9 bu6nuorexa LIOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne uudgposbie
/i Tema Ypoka Beero KOHTpOJIbHLIe HpaKanecm/Ie o 6pa30BaTeJIbele
padoTsI padoThbI pecypenI
®duzrka — Hayka o npupoje. SABieHus Tpupoabl
dusndeckue sIBICHUS

3 duznueckre BEIUUYUHBI U X U3MEPEHUE
Ypok-uccnenosanue "M3mepenue remneparypsl

4 MIPU MOMOLIY >KMJIKOCTHOTO TEPMOMETpPA U IaTYUKA 1 1
TeMnepaTypsl"

5 MeTopl HayuHOTr0 no3HaHud. OnucaHue 1 bu6nuorexa LIOK
(U3HYECKUX SIBICHUN C TIOMOIIBIO MOJCTICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoressl:

6 JATbHOCTH MOJNETA MIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA
mycka'

7 Crpoenue BeniecTBa. OIBITHI, TOKA3bIBAIOLINE 1 bubnuoreka [IOK
JINCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBi>KeHrEe 4acTHIl BEIIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «OMBITH IO HAOIOICHUTO 1 1
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSIHHS BEIIECTBA 1



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

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

11 O606menue no pazaeny «llepBoHavanpHbIe E;Ir?g;lr?]?:;sigrou}:mamm
CBEJICHMSI O CTPOCHHH BEIIECTBA
12 Mexanuueckoe aBu:keHue. PaBHoMepHoe 1 bubnmoreka [JOK
HEPaBHOMEPHOE JABUKECHHE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Cropocts. EAusHLbt cKOPOCTH https://m.edSO(])_.[ ru/ff0a079c
14 Pacyer myTH ¥ BpeMeHH BUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 Nueprus. Macca — mMepa HHEPTHOCTH TET ng;;?:;si?ﬁ}:f 920c10
16 [TnotHOCTH BemecTBa. Pacuer Macchl n 00beMa bubmuorexa [JOK
TeJa 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneiaeHue mIoTHOCTU
TBEPIOTO TEIA»
18 Pemenue 3amau o reme "[InoTHocTh BemecTa" Eﬁfﬁrﬁfﬁfﬁﬁmmmc
19 Cuna xak xapaKTepUCTHKa B3aUMOACHCTBUS TE.
Cuna ynpyroctu. 3akoH ['yka
JlaboparopHnas padota «/3y4eHne 3aBHCUMOCTH
20 pactsbxeHus (nedopMarin) npy>KUHbI OT
MPUIIOKEHHOM CHITBD)
21 [[SIBnenue TsroTenus. Cuina TSHKEeCTH
99 CBsi3b MKy CUJION TSKECTU U Maccoit Tena. Bec bu6nuoreka [JOK
tena. Pemenue 3ana4 no teme "Cuna TsikecT" https://m.edsoo.ru/ff0al778
23 Cuna TspKkecTH Ha Ipyrux mianerax. @usznyeckue bubnuoreka [JOK

XAPAKTCPUCTHUKH IIJIAHCT

https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

but6mmorekxa [IOK

24 Hsmepetiite ciul. JiunamomeTp https://m.edsoo.ru/ff0al8cc

bu6muoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CWJI, HAIPABJICHHBIX 110 OJHOU bu6mmorexa LIOK
npsiMoil. PaBHOIEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3axau no reme "PaBHonelicTByromast cui'”

28 Cuiia TpeHus u e€ Buapl. TpeHue B npupoae u bubmuotexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «M3yueHne 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJILKEHUS OT CUJIbI JIaBJICHUS U bubmorexa [IOK

. https://m.edsoo.ru/ff0alcc8
XapakTepa COMpPUKACaIOLIUXCs TOBEPXHOCTEM»

30 Pemenue 3a1ayu Ha onpenencHue
PaBHOJICHCTBYIOIIEH CHJIBI
Pemenue 3amau mo temam: «Bec Temay,

31 «I'padnueckoe m3o0paxkenue cuim», « Cuibm, bubmmorexa LOK

N https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYOMIAST CUIT»
KoHnTtponbHas paboTa o TeMam: « MexaHU4eCKOe
32 IBIOKeHHE», «Macca, II0THOCTEY, «Bec tenay,
«I'padnueckoe m3o0paxxkenue cuim», « CUIbn

33 Jasnenne. CiocoObl yMEHBIICHUS U YBETUYCHUS bubnuorexa [JOK
IaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBienue raza. 3aBUCHUMOCTD JIaBJICHUS raza OT bubmuorexa [JOK
00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBneHus TBEPABIMU TEIIAMMU, bu6mmorexa [IOK
JKUJIKOCTSIMM M razaMu. 3akoH [lackamns https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTHU U ra3e, BEI3BAHHOE bu6nuoreka [JOK

I[GflCTBI/ICM CHJIBI TSXKCCTH

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaa mo treme «JlaBineHue B )KUJIKOCTH U bubmuorexa [JOK
rase. 3axkoH [lackams» https://m.edsoo.ru/ff0a2826
bu6muoreka [IOK
38 Coobuaionmecs cocyme! https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc bubmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. IlopiHeBO KUAKOCTHBIN HACOC
N bubmuorexa [JOK
41 ATtMocdepa 3emiid U IPUYHHBI €€ CYyIIeCTBOBAHUS httos://m.edsoo.ru/ff0azbs5a
bubnuoreka [IOK
42 Bec Bo3ayxa. ATmMochepHoe 1aBieHHe httos://m.e dsogru /F0a2b5a
43 N3mepenue atmocdepHoro aaBieHus. OnbIT bu6nuoreka [IOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBICHHUSI OT BHICOTHI bu6nmoreka [JOK
HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-aneponn. ATmochepHoe AaBlieHUE HA bu6nuoreka [IOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmMmochepHoe
napieHue"
47 JlelicTBrE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX bu6nuoreka [JOK
TeNn0. ApXuMe0Ba CUiIa https://m.edsoo.ru/ff0a3276
JlaGopaTtopHnast pabota «OrnpeeneHne
48 BLITaJI;KHBzromeI;I CHUJIBI, ﬂeiIIDCTI:sy}omeﬁ Ha TeJo, bubmmorera LOK
https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTH
Jlaboparopuas pabota mo Teme «lccrnenoBanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bEMa bubmmorexa [IOK

l'IOl"py>K€HHOI71 B XXUAKOCTDH 4aCTH TCJIa»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3514

but6mmorekxa [IOK

50 [lnapanite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpyupoBaHue
51 apeoMeTpa UM KOHCTPYHPOBAHUE JIOAKU U 1
ompezeneHue e€ rpy3onoabEMHoCTH"
Pemenue 3amau mo remam: «IlnaBanue cyaos.
52 BosnyxomiaBanue», «JlaBneHue TBEpABIX TEN, bubmmorexa [OK
N https://m.edsoo.ru/ff0a3654
JKUJKOCTEN U Ta30B»
53 KonTponbhas pabota no teme «JlaBneHue TBepabIx
TeJN, KUAKOCTEH U ra30B»
bubmuorexa [JOK
>4 Mexanmrieckas padora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 Motugocts. EAusuis! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-ucciaenoBanue "Pacy€T MomHoOCTH, 1
pa3BUBAEMOI MPHU MOABEME 110 JIeCTHHIIE"
57 IIpocteie Mexanu3Msbl. Peryar. PaBHOBECHE cril Ha
pblyare
Pbruaru B TexHuKe, OBITY U IPUPOJIE.
58 Jlaboparopnas pabota «HccnenoBanue ycioBuit 0.5 bubnmorexa [IOK
https://m.edsoo.ru/ff0a478e
paBHOBECHSI pbIyara
59 Pemenne 3amau no teme «Ycia0BUS paBHOBECUS bu6nmoreka [JOK
pbr4yara https://m.edsoo.ru/ff0a48a6
Koad¢umenT nonesnoro qeHCTBUS MEXaHU3MA.
60 Jlaboparopuas pabora «3mepenne KITJ] 0.5
HAKJIOHHOM MJIOCKOCTH»
61 Pemenue 3agau mo teme "Paborta, MOIITHOCTb, bu6mrorexka [JOK

KHHH

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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62 Mexanudeckas sHeprusi. Kunetndeckas u 1 bubnmoreka [JOK
MOTEHIMAIbHAS YHEPTHS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUYECKOW IHEPrUU 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
Ypok-3KCriepuMeHT 10 TeMe " DKCIIepUMEHTaTbHOE
64 orpeieIieHue N3MEHEHUS KHHETHIECKON | 1 1
MOTCHIUATHHON YHEPTUH MPU CKATHIBAHUHU TeJIa T10
HAKJIOHHOM miockocTh"
65 Kontponbhas pabota no teme «Pabora u 1
MOIIHOCTb. DHEPI U
bubmuorexa [JOK
66 Pa6ota ¢ Tekctamu mo Temam Kypca Gu3uku 7 1 https://m.edsoo.ru/ff0adee6
Kjacca bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe
67 Hrorosasi koHTpoIbHAS paboTa
68 AHaJIN3 UTOTOBOM KOHTPOJIBHON pabOTHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

Kosn4yecTBo 4acos JJIeKTPOHHBbIE
undposbie
Ne ni/m Tema ypoka Kontpoabusl | IIpakTHyeckue bp
Bcero oOpa3oBaTe/ibHbIE
e padoThbl padoThI
pecypcbl
OcCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB B MOJIEKYJT 1
3 Mopenu TBEPIOTO, JKUJKOTO U 1 bu6nuoreka [JOK
ra3000pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIIeCTBA Ha 1
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6nmnoreka [JOK
5 Kpucrannumueckue u amop@Hsie Tena 1
p pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHMe M KallWUISIPHOCTb. 1 bubmmoreka [JOK
IToBepXHOCTHOE HATAKEHUE https://m.edso0.ru/ff0a5530
7 TemioBoe paclIMpEeHHE U CKATUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO 1
CKOPOCTBIO TEIUIOBOIO JIBUKEHHSI YaCTHIL
9 Buytpennss sneprus. Cnocoobl N3MEHEHUS 1 bubnumoreka [IOK
BHYTPEHHEHN 3HEPruu https://m.edsoo.ru/ff0a5c60
bubmmorexa [JOK
10 Bunpl Terionepenaun 1 a

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpok-koHpepenmus "[IpakTruueckoe

11 HICIIOJIL30BaHUE TEIUIOBLEIX CBOMCTB BEIIECTB bubmorexa LOK
| https://m.edso0.ru/ff0a65c0
¥ MaTepUasoB B IEISIX YHEProcOepeKeHUs
12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIIOBOTO OasiaHca. bubnnorexa [JOK
TermnooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccnenoanue
14 SIBJICHUS TETUIOOOMEHA TPHU CMEIIMBAHUH bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW ¥ TOPSTYCH BOIBI
PacueT koauuecTBa TEILIOTHI,
15 HE0OXOIMMOT0 JIJIsl HArpeBaHUsI TeJa ’
BBIJIETISIEMOTO UM NIPH OXJIAXKICHUN
16 Jlaboparopnas padota "Onpenenenne bubnmoreka [JOK
yAETBHOM TEIJIOEMKOCTH BemecTna' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBa. Y IeJbHasl TEMI0Ta bubnnorexka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHUE
18 KPHUCTAJUIMYECKHUX TEJl. Y IeTbHAs TEII0Ta bubmmorexa LTOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnas pabota "Onpenenenue bubnuorexa [JOK
YIETbHOW TETUIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAIMS. bubnuorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpazoBaHus U KOHJIEHCAIUH. bubnmnoreka [JOK

3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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22

BnaxxnocTs Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEIHLHOM BIIaXKHOCTH
BO3qyXa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeneacHUE BIAXKHOCTH
BO3JIyXa

24

[Tpuniunbl paboTHI TEMIOBBIX ABUTATEIICH.
[TapoBas Typ6uHa. /[BUratens BHyTPEHHETO
CropaHus

25

KIIJI renmoBoro asurareis. TerioBbie
JIBUTATEITU U 3aIUTa OKPYKAIOIIEH CpeIbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U NPEBPAILEHUS SHEPTUN
B TEIIJIOBBIX ITpoLieccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "TemnoBele sBiIeHus. I3MeHeHne
arperaTHbIX COCTOSIHUH BerecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

Konrponsnas padora no teme "TeroBsie
aBieHus. Mi3MeHeHue arperaTHbIx
COCTOSIHUM BemecTra"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexkTpusanus tei. J[Ba poaa
ANEKTPUIECKUX 3aPsI0B

30

Ypoxk-uccienopanue "DIeKTpU3aus TE
WHIYKIIUEN U PU CONTPUKOCHOBEHUH "

31

B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nojue. HampspkeHHOCTD
anekTpudeckoro noss. [punnun
CYTIEPIO3UINH INEKTPUUECKUX TOJIEH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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Hocurenn OJICKTPHUYCCKUX 3apsa10B.

33 .
DneMmeHTapHbIi 3apsa. CTpoeHue aToma
34 ITpOBOAHMKY U JUAIIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPaHEHUS JNEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mMpuMEHEHNE CBONCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBHUS €ro
36 cyiecTBoBanus. VlcTounuku bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUS 37IEKTPHUUECKOr0 TOKA bubnmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AJIEKTPUIECKOTO TOJISI Ha MPOBOITHUKHU U 1
JIUDIICKTPUKH"
39 DIIEKTPUUECKUI TOK B METAJIAX, bubnnorexka [HOK
JKUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopatopHas pabora 05 bubnmnorexa [JOK
"N3mepeHne u peryanupoBaHUe CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HampshkeHue. BoasTmerp.
42 JlaGoparopnas pabota "N3mepeHue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
peryaupoBaHUe HAMPSKEHUS
43 CormpoTuBiieHHE POBOIHUKA. Y ICIIBHOE bubnmnorexa [JOK
COIPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas padora "3aBUCUMOCTh
44 AIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubmmoreka [JOK

MIPOBOJHHUKA OT €r0 JJTMHBI, IJIOIIA TN
MOTIEPEYHOro CeYeHus U MaTepuana”

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTE CHIIBI TOKA OT HAIIps>KCHUS.

bu6nunoreka [JOK

45 3akon OMa 1t yyacTKa 1enu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "Hccnenoanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepes bu6mmorexa [IOK
pPE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nuctope”
47 [TocnenoBarenbHOE U TApAIIIEIBHOE
COEIMHEHUS IPOBOAHUKOB
Jlabopartopnas padota "[IpoBepka mpasuia
48 CJIO’KEHUS HAMPSHKEHUM MPU bubnmnorexa [JOK
MOCJIEI0BATEIIbHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
Jlaboparopnas padota "IIpoBepka mpasuia
49 JUTSt cinm I”)FOKa ipn napanienLIP;OM ’ bubmorexa HOK
. https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npuMeHeHue 3akoHa Oma bubnnorexa [HJOK
JUIS pa3JIMYHOTO COEAMHEHUS TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTE 2JIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTopnas pabora "OnpeznencHue bubnmorexa [IOK
paboThI U MOLTHOCTH AJIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DnexTpuyecKue e U MoTpeOnuTenu
53 aNeKTpudecKkoil sHepruu B ObITy. KopoTkoe bubnmorexa LIOK
https://m.edso0.ru/ff0ab660
3aMbIKaHUE
[ToarotoBka Kk KOHTPOJIBHOU paboTe MO
54 TeMe "DIeKTpUYecKHe 3apsiabl. 3apsyKEHHbIE bubmmoreka [JOK

Tella U uX B3auMoaeicTBus. I1ocTOSHHBIN
AIEKTPUIECKUN TOK"

https://m.edsoo.ru/ff0abd2c
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KonTponbHas pabora no teme
"DexTprudecKue 3apsaabl. 3apsHKCHHBIC Tena

bu6nmoreka [IOK

55
U uX B3auMmojencTBusl. I1ocToOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUN TOK"
56 ITocTosTHHBIE MAarHUTEI, UX B3aMMOICHCTBHE
57 Vpoxk-uccnenpopanue "M3yuenue nonei 1 bubnnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nosie. MarautHoe nosie 3eMiu bubnuorexa [JOK
U €70 3HaYCHHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnbIT Opcrena. MaruutHoe nose
59 ANEKTPUIECKOTO TOKa MarHuTHOE T0JIe bubmmorexa [IOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE.
60 JlaGopatopnas padora "N3yueHue neiicTBus 0.5 bubmorexa LOK
PatopHaz p Y | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MPOBOHUK C TOKOM
DNEeKTPOABUTATENh TOCTOSTHHOTO TOKA.
Hcnonb3oBanue 351eKTpoABUTATEIICH B
TEXHUYECKHUX YCTPONCTBAX U Ha bubnmoreka [JOK
61
Tpaucmopre. JlabopaTopnast pabota https://m.edsoo.ru/ff0ac86¢c
"KoHCcTpynpoBaHue U U3yueHHe paboThI
ANIEKTpoABUraTes"
62 OnbiTel @apazes. 3aKOH AJIEKTPOMArHUTHON
uaaykuu. [Ipaswio Jlenna
DnekTporeHeparop. CrocoObl MOTyUeHUS
63 AIIEKTPUUYECKONW IHEPTUU. DIICKTPOCTAHLIUH

Ha BO300HOBJIIEMBIX HCTOYHUKAX OHCPIrun



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[TonroroBka Kk KOHTPOJIBHOU paboTe MO

64 TeMe "DIEKTPUYECKUE U MarHUTHbBIE 1
SIBJICHUS"
KonTponbhas pabora o teme bubnuorexa [JOK
65 1
"DNeKTpUYeCKre U MarHUTHHIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
bu6mmorexa [IOK
66 PesepBHEIit ypok. Pabora ¢ TekcTamu 1mo 1 https://m.edsoo.ru/ff0acc5e
TeMaM Kypca (pu3MKH 8 Kiacca bubnuoreka [IOK
https://m.edsoo.ru/ff0acdc6
67 Hrorosasi koHTpoIbHAs paboTa
68 AHaM3 UTOTOBOI KOHTPOIBHON pabOTHI
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

Kosn4yecTBo 4acos JIeKTPOHHbIE
uudgposbie
Neni/m | Tema ypoka Kontpoabusbie | IlpakTHuyeckue bp
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
1 Mexanndeckoe aBuxkeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuetra. OTHOCUTEIHLHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOI'0 IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIMHEHHOE IBMKESHIE 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE
4 nBwxeHue. CpellHsss U MTHOBEHHas 1
CKOpPOCTb
5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBUJKECHHE. Y CKOpEHHUe https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO IBKEHHS. ['paduk 1
CKOPOCTH
Jlaboparopnas padota "OnpejeneHue
7 CKO peHI/HII) Ten: npu aBHOp CKOPEHHOM 1 1 bubmorexa HOK
yOKoP PP N YEROP " https://m.edsoo.ru/ff0adb18
JIBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH
8 CBoOomHoe magenne tei. OneiTe! [ annnes 1
PaBHOMEpHOE nBMKEHUE 110 OKPY>KHOCTH.
9 Ilepuon II:I) yactora 00 ameHHHpJ}_’[HHeP'IHaH u 1 bubmorexa LIOK
P p ' https://m.edso0.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bu6mmorexa [IOK

11 IIepBeiit 3akoH HeroToHA. Bextop cuitb httos://m.edsoo.ru/Ff0ae612
12 Bropoii 3axkoH HeroTOHA. bubnuoreka [IOK
PaBHonelcTBYIOILIAs cUila https://m.edsoo.ru/ff0ae72a
. bubnuoreka [JOK
13 Tpetuii 3akon HeroTona. Cymeprio3uiusi CH httos://m.e dsocf.lru /026982
14 Pemenue 3a1au Ha mMpUMEHEHUE 3aKOHOB bubnuoreka [JOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cnna ypyroctit. 3aor I'yka https://m.edso:;.[ ru/ff0aeca2
16 Pemenue 3agau mo reme «Cuna yrnpyrocTi»
17 JlabopaTopnas pabora «OnpeneneHue bu6nmorexa [IOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cia Tperis https://m.edSO(]J_.[ ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUs» E’[I:fg;;?ee;{sifﬁﬁma £226
20 JlabopaTopHas pabora "OnpeneneHue bubmmoreka [IOK
Kod(duimenTa TpeHUs CKOIbKeHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agau mo reme "3akonsl HeroToHA. bubmuotexa [{OK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuna TAXKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOHOTO TIaACHHS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus " J[BuxkeHne Tea BOKPYT
23 rpaBuTalinoHHoro nueHTpa (ConHevyHas
cuctema). ['amaktuku"
24 Pemenue 3amau mo teme "Cuiia TSHKECTH U bubmmoreka [JOK

3aKOH BCEMUPHOTO TATOTEeHUs"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocmMudeckas CKOPOCTb.

bubmuoreka [JOK

25
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHaAIBHON TOUKH.
26 AGcomoTHO TBEpAOE Teno. PaBHOBecHe bubmmoreka [JOK
TBEPAOTO Teja C 3aKPETIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIieHus
27 MowmeHT cuinbl. LleHTp TskecTn
28 Pemenue 3amau nmo reme "MOMEHT CHIIBL bubmuoreka [JOK
entp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TEME
29 "MexaHn4eCcKOe IBIKEHUE bubnnorexa [IOK
y | ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
Kontponbhas paboTa o teme
30 "MexaHn4ecKoe JBIKEHIE bubmmorexa [OK
N | ' https://m.edsoo.ru/ffOb06ec
B3aumoperictBue Ten
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXPaHEHUS UMITyJIbca. YTIPYToe U bubmmorexa LIOK
P YIbed. TTPY https:/m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICHCTBHE
32 Pemenue 3a1au mo teme "3akoH cOXpaHEHUS bu6nuoreka [JOK
uMmIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHus "PeakTHBHOE IBHKCHHE
B MPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunueckas paboTa 1 MOITHOC
XATecKas paboTa 1 MOURHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIPYTOCTH U bubnuotexa [{OK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlabopartopHnas pabota «Onpesenenne

pabOoThI CUJIBI TPEHUS IPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JBHKEHHUH TeJa 110 TOPU30HTAIbHON
MTOBEPXHOCTU

CBs13b SHCPTUU U pa6OTLI. IloTenumnanbpHas

37
SHEPTHs
38 Kunetudaeckas sueprus. Teopema o bubmuoreka [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «/3ydyeHue 3akona bubmmoreka [JOK
COXpAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE IBMIKEHUE U €T0 bubmuorexa [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanusi. BeIHy X /IeHHbIE bubmmoreka [JOK
koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnuecKuil ¥ Npy>KUHHBIA MasITHUKA
Ypok-uccienoBanue «3aBUCUMOCTh MIEpHOJIa
44 KoJIeOaHHUH OT JKECTKOCTHU MPYKUHBI U bubmotera [JOK
by https://m.edsoo.ru/ff0b197a
MAacChI Tpy3a»
45 [IpeBpamieHne SHEPTUN IPH MEXAHHIESCKUX
KOJIeOaHUAX
JlabopartopHas padora «OmpeneneHue
46 ‘IaCTOI”)FBI Hpne Ifo a Kone6aﬂm71 MIPY>KUHHOTO bubmorexa IOK
proa Py https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopartopHnas padota «IIpoBepka
47 HGBaBII)/ICI/H\I/I)OCTI/IpHC nojaa Ifoneé)aﬂnﬁ rpysa bubnnorexa [IOK
P py3d, https://m.edsoo.ru/ff0b197a
MTOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanundeckre BoTHBL. CBOHCTBA
bubmuoreka [JOK
48 MEXaHHYECKHUX BOJH. [Ipo/1obHEIC 1

MOIICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koupepennus "MexaHUIECKHUE BOTHBI

49 i . "
B TBEpIOM Tene. CelicMUYeCKe BOIHbI
50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
52 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHH pe30HaHC
53 Ypok-koHpepeHus " Y nbTpa3ByK U bubmmoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe
54 "3aKkoHbI coxpaHeHus1. MexaHuueckue bubmmorexa [JOK
P " https://m.edsoo.ru/ffob25f0
KoJIeOaHHs U BOJHBI
KontponbHas paboTa o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4yeckue KojebaHus u
BOJIHBI"
56 DNEKTPOMarHuTHOE IOJIE. bubmmoreka [IOK
DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. cnionb3oBanue bubnuoreka [IOK
AJIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
VYpok-uccnenopanue "M3yueHue cBONCTB
bubmuoreka [JOK
59 AJIEKTPOMAarHUTHBIX BOJIH C [IOMOILBIO
\ https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO Tesie(hoHa
50 Pemenue 3a1a4y Ha onpeeeHne 4acToThl U

JJIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DJIEKTpOMAarHuTHas MpupoJa CBEeTa.

bubmuoreka [JOK

61 o
Ckopoctb cBeTa. BonmHoBbIE CBOICTBA cBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsaMonuneitHoe
62 acrpocrpaneHue csera. 3armeHus ColHia bubmiorexa LIOK
pacrpocip ’ 1 https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH OTpa)keHUs cBeTa. 3epkaiia. Pemenue
63 3a/1a4 Ha IPUMEHEHHNE 3aKOHA OTPAKEHUS bubnnorexa [IOK
p p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Tpenomnenue cBeta. 3aKOH IPEIIOMIICHUS bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
ITosiHOE BHYTPEHHEE OTPAKEHNE CBETA.
65 I/ICHOJIB3OBZ;I;IG nonHofo BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPa)XEHUS B ONTUYCCKUX CBETOBOIAX
JlabopaTtopnast pabota "UccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUST CBETOBOT'O
Jy4a OT yrJjia MajeHus Ha TpaHulle "BO3IyX-
crexio""
VYpok-koudpepennus "Mcnonp3zoBanue
67 MIOJTHOTO BHYTPSHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3L"
bu6mmoreka [JOK
68 JInnasel. Onrnueckas cuiia JIMH3EI
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [IOK
69 ITocTpoenue n300pakeHU B JIMH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
PaTOPHai b P N bubmuorexka [JOK
70 (OKYCHOTO PacCTOSTHUS M ONTHYECKOMN CHITBI

cobuparoriei JTuH3b1"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koupepennus "OnTUYeCKUe TUH30BBIE bubnmoreka [JOK
npuOops!" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jledexts 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenune 6enoro ceera B crieKTp. ONBITHI
74 Herorona. CiioskeHne crieKTpajlbHbIX bubmmorexa LIOK
https://m.edsoo.ru/ffOc0f4c
usetoB. [lucnepcus cBera
JlabopaTtopHnast pabota "OMBITHI 11O
75 Pa3IOKEHUIO OCJIOTO CBETA B CIIEKTP H bubnnoreka [IOK
BOCIPUSTHUIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 [BETOBbIE (UILTPHI"
Ypoxk-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: aucriepcusi, HHTepdepeHnns u
nudpakus'”
77 OmneiThl Pesepdopaa u muianerapHas MoJielnb bubmmoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue v MOIIOMIEHUE CBETa AaTOMOM. bu6numorexa [IOK
KBanrtsl. JIuneiiuateie crieKTpsl https://m.edsoo.ru/ff0c144c
80 VYpok-tipaktukym "Habmonenre ciekTpoB bubmmoreka [JOK
ucmyckanus'" https://m.edso0.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUJIBI bubmorexa LHOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro spa. Hyknonnas bubmmoreka [JOK

MOJ€EJIb

https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c0a7e
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bu6mmorexa [IOK

83 PagmoaktiBHBIE TpeBpatieHus. M30ToIbI httos://m.edsoo.ru/ffoclald

84 Pemenue 3agau no teme: "PagnoakTUBHbBIE bu6mmorexa [IOK
npeBpaleHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmnana

86 Ypok-koHpepenius "PanqnoakTHBHBIC bubnnorexa [JOK
U3IIy4eHUs B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SAnepHble peakunu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsAI0BOTO U MaCCOBOT'O YUCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX sifiep. CBsi3b MacChl bubnnorexa [JOK
Y DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3angau no reme "AnepHoie
peakuun"

90 Peakiuu cunTe3a U eneHus aep. bubnnorexa [JOK
Ucrounnku sneprun CoiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHnus "AnepHast SHEpreTHUKa.

91 JlecTBUS paIMOAKTUBHBIX U3JIYUYCHHUI Ha
YKUBBIC OPTaHU3MBI"

[ToaroToBka K KOHTPOIBHOM paboTe MO TEME

92 "DJIeKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHbHIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

KonTponbHas pabora no teme
93 "DIeKTPOMArHUTHOE TIOJIE.
DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBBIE
SABJICHUS"
94 [ToBTOpenue, 0600mIeHNE. JlTabopaTopHbIE bubnmnorexa [JOK

paboTsl o Kypcy "BzaumoneiictBue ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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[ToBTOopenwue, 0600menue. Pemenue

95 ACYCTHBIX Y KAYeCTBCHHBIX 33]1a4 I10 TeMe 1 bubmmorexa [IOK
},’ | 8 https://m.edso00.ru/ff0c2572
TerutoBble MPOUECCHI
[ToBTOpenue, o600meHue. Pemenue
bu6mmoreka [IOK
96 pacyYeTHBIX M KaYE€CTBEHHBIX 3aJ1a4 110 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KII[ rerioBbix aBurarencii”
[ToBTOpenue, o6o0menue. Perenne
bu6mmoreka [JOK
97 pacyYEeTHBIX U KaUE€CTBEHHBIX 3aJ1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] snekTpoycTaHoBOK"

08 [ToBTOpenue, o600mIeHNE. JITabopaTopHbIE 1 1 bubnnorexa [JOK
paboTsl 1o Kypcy "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Paborta ¢ Bubmzorexa LIOK

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

99 TEKCTaMH 10 TeMe "3aKOHBI COXpaHECHHUS B 1

" "Koseb \ bubnnoreka [IOK
MEXAHMIKET, "ROICOANMII H BOIHRT https://m.edsoo.ru/ff0c2e82
[ToBTOpenwue, o6o6menue. Padora ¢
" " bubmmoreka [JOK
100 TekcTaMH 110 TeMe "CBEeTOBBIE ABIIEHNA", 1
" " https://m.edsoo.ru/ff0c3044
KBanrtoBas u siaepHas pusuka
101 Hrorosast koHTpobHas paboTa 1
102 AHaM3 UTOTOBOM KOHTPOJIBHON pabOTHI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 27



https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. ®wusuka, 7 kinace/ [leppimkun A.B., O611ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiecTBo «M31aTenbCTBO
«IIpocsemenue»

2. ®usuka, 8 knacc/ [lepeimkud A.B., O011ecTBO ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO «IPODA»; Akuronepnoe obmectBo «M3nareascTBo
«ITpocBenienue»

3. ®usuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.U.,
[TerpoBa M.A., AkimonepHoe o01iecTBo «M3marenbeTBo
«IIpocBenienne»

4. A.B. Ilepoimkun CoopHuK 3ama4 no pusuke: 7 — 9 k. ®PI'OC: k
yueOHukam A.B. [lepoimkuna u ap. — M.: «Ok3ameny.

5. Jlykamuk B.M. CoopHuk 3ama4 no Gusuke ais 7 - 9 kjaccon
o0mreoOpaszoBarenbHbIX yupexaeHuii — M.: [Ipocsernienue.

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

1. H.B. ®unuHoBu4. Meroanueckoe mocodre K y4eOHUKY
«Duzukay.7xnacc- M:poda

2. H.B. ®ununoBuu. Meroauueckoe nocodre K yueOHUKY
«Duzukay.8knacc- M:poda

3. 4.H.B. ®unnnoBny. Metonnyeckoe mocodne K y4eOHUKyY
«Duzukay.9xnacc- M:poda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

1.®enepanbHblii HUEHTP HHPOPMALIMOHHO-00PA30BaATEIBHBIX PECYPCOB
(OILIMOP) http://fcior.edu.ru /

2. Enunas kosiekuus u@poBbix o0OpazoBaTelbHbIX pecypcoB http://school-
collection.edu.ru /

3. http://www.drofa.ru/for-users/teacher/help/

4. S uny Ha ypok pusuku (MeToandecKue pa3paboTKu):
http://www.festival.1sepember.ru/

5. Ypoku — KOHCIEKThl Www.pedsovet.ru

6. class-fizika-narod.ru/
7.http://videouroki.net/view_news.php?newsid=53

8. http:physics.nad.ru (anumarus GU3NIECKUX MTPOIIECCOB)

9. http:www.history.ru/freeph.htm (oOGydaromue mporpammsel o Gu3nKe)
10. http:phdep.ifmo.ru (BupTyansHbie 1abopaToOpHbIC PAOOTHI)



11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,

https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
class-fizika-narod.ru/
http://standart.edu/catalog.aspx?Catalog=227
http://mMmunoOpHayku.pd/
http://metodist.lbz.ru/

http:// www.russobit-m.ru

http:// www.media 2000.ru//
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