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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOIO OOLIEro o0O0pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIUMXCS W OPraHU3alMI0 U3YYEHUS
Gu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuiit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro Marepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaroUuXCsl.

[IporpaMma mo Qu3uke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM  [JIi  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
W SBJICHWM, M3y4aeMbIX XUMHUEH, Ouooruei, acrpoHomued u GU3UYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHUS HAyYHOTO METOoHa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TJaBHBIX 3aJlay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHusl COCTOMT B ()OPMHPOBAHUU ECTECTBCHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaronuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPENAINojiaraeT OBJIAJEHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPHOPETHPOBATH  JAaHHbBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
onpeznenensl B KoHuemnuuu mnpenogaBaHusi yueOHOro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanuax Poccuiickoii ®@exepanuu, peamu3yOIIMX
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OCHOBHBIE  00I11€00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKIAEHHOW pelIeHHEM
Konnernn MunucrepcrBa npocsenienus Poccuniickoit @eaepaunn (MpoToOKoII OT 3
nexadps 2019 r. Ne [1K-4BH).

Heau n3yyenus: pusuMKu:

npuoOpeTeHue HWHTEpeca W CTPEMIJICHUS O0OydYaloluXcsi K HaydyHOMY
W3YUYECHUIO TMPUPOJBI, PA3BUTHUE WX HMHTEIUIEKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHUE
UCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTara H3yYeHHUs
OCHOB CTPOCHUS MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUe TIPEACTABICHUN O posid (DU3UKH JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymei
npodeccCHoHaNbHON AeSTENHHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTanbHENIIeMy 00y4eHHUIO B 3TOM HAIIPABICHUH.

JlocTimkeHne JTHX IeJield MmporpaMMbl MO (U3WKEe HAa yYpPOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIICUNBACTCS PEIICHUEM CIICYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpEeTEHNE YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacd€THBIX 3a7ad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIETICH, TBOPYECKUX "
PaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOIATh MPUPOIHBIE SBICHUS U BBIOJHATE OIBITHI,
nabopaTtopHble pabOThI M AKCIEPUMEHTAIBHBIE HCCICIOBAaHUSI C
WCIIOJIb30BAHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMaIuend (HU3NIECKOTO CONEpIKaAHUS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIIEHWBaHNE WH(POPMAITUH;

3HaKOMCTBO €O c(hepamu npodeccruoHaNIbHON IeSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIErO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heeno), B 9 kiacce — 102 ygaca (3 yaca B HeJeto).



[Ipennaraemsiii B mporpaMMe 1o (usmnke nepeueHb 1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JeTacT BEIOOp MPOBEACHUSA
71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYATBHBIX OCOOEHHOCTEH
00yyaromuxcsl, CIIUCKa SKCIEPUMEHTANIBHBIX 3aJlaHUM, MpeJlaraéMblX B paMKax
OCHOBHOT'O I'OCYJJapCTBEHHOTI'0 3K3aM€Ha 0 (pU3MKe.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTEMa €AMHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOJY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHHE
HaOmromaemoro siieHus. Onucanue GU3NIECKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOoLEeIypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHue LEHbI AICHUS Kbl U3MEPUTEIBHOTO MPUOopa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa XKUAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemreparypbl MpPU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THMOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.



1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysum.

3. HabGmomenue  siBmeHWd,  OOBSCHAIOMIMXCA  NPUTSHKECHUEM WM

OTTAJIKNBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIOJIb30BaHHEM

dboTorpadmuii).
2. OmnbIThI IO HAOIIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe JBUKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKCHHUS.
SBneHne uHEpUMU. 3aKOH HMHEPLUHU. B3amMoaelcTBHE Tell KAk NpPUYMHA
U3MEHEHUSI CKOPOCTH JBW)XXKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IMJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
o0BEMa BelecTna.
Cuita Kak XapakTepucTHKa B3auMozeucTBHs Tenl. Cuia ynpyroctd M 3aKoH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpPA. SIBIEHUE TATOTEHHUS U CHJIA
TsokecTu. Cuila TshKecTu Ha Jpyrux mianerax. Bec tena. Hesecomocts. Croxenune
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoil. PaBHoaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTro JIBHXKEHUS TeNa.
2. HM3mepeHue CKOpoCTH NPSMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBneHUs WHEPIUH.
4. HaOmroneHue u3MeHEHUs: CKOPOCTHU MPU B3aUMOJIEUCTBUH TEJl.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. CIl0)eHue CUJI, HallPaBJIEHHBIX MO OJJHOU MPSAMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIApUKA B XKUJKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIBKEHHUs Opycka WM IIapuKa Mo
HAKJIOHHOU IUTIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT MIPUII0KEHHON CUJIBI.

5. OnpITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.

JHaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBJIEHUs raza oT o0BEMa, TemmepaTryphl. llepemaua naBnmeHus
TBEPABIMU TEJNIAMH, KUIAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBIL. [ MapocraTuyeckuid
napagokc. CooOmraromnyecs: Cocyanl. [ mapaBIndecKkue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3yIIHONW 00o0nouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 u13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlericTBue KUIAKOCTH M ra3a Ha IOIPYKEHHOE B HUX Teso. BelTankusaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Jlemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBL.

2. llepenaya naBneHHs KUIKOCTHIO U Fa30M.

3. Coo0mraromnuecs: CoOCybl.

4. I'mppaBinuecKuy mpecc.

5. IlposiBnenue aeiicTBus aTMOCHEPHOTO TABJICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEJN: IJABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOLIEHHUS MIIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BHITAJIKHUBAKOIIEH  CWIbL, JEHCTBYIOIIEM Ha  TEJoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OO0OBEéMa NOTPYyKEHHOU B
KUJKOCTh YaCTH TEJA U OT IFIOTHOCTH KUIAKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU H
OIIpeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecus pbluara. [IpumeHeHue mpaBWja pPABHOBECHS phluara K OJIOKY.

N
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHIMANbHAs JHEPIUS.
[IpeBpaiieHre OHOTO BUIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrenoBanue ycIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKTOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopnenn TBEPAOrO, XHUAKOTO U Ta3000pa3HOTO COCTOSHHUM BeIIECTBa.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaunBaHU€ U KaOWJUISIPHBIE sIBJICHUS. TenI0BOe pacliupeHue U CkaTue.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsI BHYTPEHHEH DHEPTHUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Buapr TeIUIoNepeaauu:
TETJIONPOBOJAHOCTh, KOHBEKIIUS, U3TYUYCHHE.

KommuecTBo TeIwioTHL. YaeilbpHasg TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATyphl KWUIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHas TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbiX asurarenei KIIJ temmoBoro auratesns.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Hab6monenne 6poyHOBCKOTO ABUKECHHUSI.

Hab6monenue nuddysun.

HaGmronenue siBnennii cMauyMBaHUS U KaWLUISIPHBIX SBIICHUN.
HaOGmronenue TenioBoro paciimpeHus Ted.

N3meHeHne naBieHUs Ta3a MpU U3MEHEHUMH 00bEMa W HArpeBaHUU WJIU
OXJIAXKJICHUH.

[TpaBuna n3MepeHus: TeMIepaTyphbl.

Busr Temionepenaymn.

OxJytaxIeHre IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHEHHE TETITIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.
HaOmronenne kuneHus.

HaGmronenre mocTostHCTBA TeMrepaTyphl IPH TUIABICHUU.
Mopenu Teru1oBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI NO BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel 10 HAOJNIOACHUIO TEIUIOBOIO PACHIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEJI.

Omnpenenenve gaBiIeHUS BO3ayXa B Oa/UIOHE IIMPHUIIA.

OMnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUSA BO3JyXa OT €ro
00bEMa M HArPEBAHUS W OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIePaTYPhI.

HaGmronenue w3MeHeHUsT BHYTPEHHEW OSHEPrUM Tela B PE3ysbTaTe
TETJIoNepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IMPH CMEIIMBAHUU XOJIOJHOW U
ropsiuYeu BOIBI.

OnpeneneHue  KOAMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOJAOW  Ipu
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIIIHHAPOM.

OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

OmnpeneneHue yAenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

Pasznen 7. djekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. [[Ba ponma snekTpuuecKHUX 3apsnoB. BzanmopeiictBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aWMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).



Onextpuueckoe mnosie. Hanpssk€HHOCTH 3nexTpuueckoro mnosd. [lpuHimn
CYyHEPHO3ULINU JIEKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu smeKTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUPJEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
HNctouHukun mMoOCTOAHHOTO TOKA. J[eMCTBUSI 3IEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DNEKTPUUYECKUHN TOK B KHUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuina  Toka.  DNEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
o ydactka uenu.  llocnenoBarenbHOoe W mapajuieibHOE  COCJIMHEHUE
ITPOBOJIHUKOB.

PaGorta u MomHOCT »3yeKTpuueckoro Toka. 3akoH J[[xoymns—JleHua.
DNEeKTpUYECKUE LENU U MOTPeOUTeNnu 3IEeKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  IMOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosne. MaruuTHoe mnoje 3eMiId U €ro 3HaueHue JJisl )KU3HU Ha 3emuie.
OneiT  Opcrena. MarHuTHoe 1oJie  JJIEKTpudyeckoro Toka. [IpumeHeHune
AJIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTAaTENb IMOCTOSIHHOTO TOKa. Vcmonb3oBaHUE >JEKTpOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBieHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DIIEKTPOreHepaTop. Crnoco0bl HOJIyYEHUS AJIEKTPUYECKOM SHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSAKEHHBIX TEI.
YCTpOUCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DNeKTpocTaTUIeCcKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHUKHN TOCTOSTHHOTO TOKA.
JlericTBUS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 31eKTpUYECKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUMN.

W o N A WD
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anMoaelicTBHE ITIOCTOSHHBIX MarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MonennpoBaHre€ MAarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIUH.

OnbiTel Dapanes.

3aBUCMMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBECHHS.

DNeKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAONIOACHUIO DJIEKTPU3AIMM Tel MHIAYKUMEHW W T1pu
COIIPUKOCHOBEHUU.

HccnenoBanre JEHMCTBUSA DJIEKTPUYECKOIO IIOJISL HA NPOBOJHUKHA U
JUDJIEKTPHUKHU.

COopka 1 npoBepka padbOThI JIEKTPUYECKOMN LIENMU TOCTOSHHOIO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.

W3mepenne n peryJnpoBaHue HAIPSKEHNUS.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro [JWHBI, IUIOLIAAU IONEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HAINPKECHUA IMPU IOCIEI0BATEIbHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MNpPU MNApAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHuTHOrO TMOJs  [OCTOSHHBIX MAarHuTOB IpU  HX
00BbEIMHEHNH U PA3JCICHUH.

HccenenoBanne neMCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
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17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aWMOJECHCTBHUSA
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HamNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHune AeiMCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PaOOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI TIO MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMAarHUTHOW WHIYKLIHMH:
VCCIIEIOBAHNE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBmxeHue. MarepuanpHasg Touyka. Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBHWKEHUsA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBrkeHue. HepaBHomepHoe npsAMonuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckopeHHOE mNpsMOJIMHEHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxHocTu. Ileprog m vacrota obpaiieHus.
JIunenHas u yrioBast CKOpoCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HproToHa. BTopoit 3akon HeroTtoHa. Tperuid 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIAA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEeHHE CBOOOIHOIO
nageHus. Jlmxkenue ruraer Bokpyr Comnna. IlepBas kocMuueckas CKOPOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynbe tena. IsmeHenne umiynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TSKECTH, YHPYTOCTH,
Tpenus. CBa3b SHepruu u padbotsl. [loTeHunanpHas SHEPTUs Tena, MOTHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus cxxaron npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro JBM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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o vk~ w

8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUM JBHUKEHUS OJHOTO M TOrO e Tena
OTHOCHUTENFHO Pa3HbIX TEJ OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUS.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

HaburoieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUHN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBM)KEHUU
OTHOCUTEILHO KaOMHEeTa QU3HKHU.

3aBUCHUMOCTh YCKOPEHHMsI Tela OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmonenue paBeHcTBa CUIl IPU B3aUMOJICHCTBUU Tell.

W3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHHH.

Ilepenaya nmiysbca Ipyu B3aMMOJEHCTBUM TE.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAEHCTBUM TEN.

CoxpaHeHre UMITyJIbca TPU HEYPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmronenue peak THBHOTO JIBUIKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUH ITPU CBOOOIHOM IaJICHUH.
CoxpaHeHre MEXaHUUECKON YHEPTUH NPU ABMKEHUHU TeNa M0 1eHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JajJbHEHIIEro paBHOMEPHOTO
JIBUKCHHUSI IAPUKA WITH TEIEHKKH.

Omnpenenenre cpeAHe CKOPOCTH CKOJIBKEHUS OpyCKa WIIA JIBHDKEHUS
IIapUKa M0 HAKIIOHHOW TIOCKOCTH.

OmnpenerneHre yCKOPEHUsS Tejla NMPH PaBHOYCKOPESHHOM JBHKCHHH I10
HAKJIOHHOH TIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka THUIOTE3Bl: €CIW IPU PABHOYCKOPCHHOM JBIKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TIYTH OTHOCSTCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBHI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHIIBI
HOPMAJIBHOTO JaBJICHU.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATBHOM MOBEPXHOCTH.
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10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SJHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTyJa. MaTeMaTudecKuid U NPYKMHHBIM MasTHUKU. [IpeBpainenue
SHEPTUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koieOaHus.  BbpiHyxkaeHHble — konebaHusa.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habiro1eHue BbIHYKJIEHHBIX KOJIE0aHUI U pe30HaHCA.

PacnipocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OnmpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo

o Uk w N

MasITHHUKA.
2. OmnpenesneHue 4acTOThI U IEpHUOAa KoJeOaHU MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEproa KOJIeOaHUH MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHU NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTU TEpUoAa KojeOaHUil rpy3a, MOJABEHIEHHOTO K
HUTH, OT MaccChl Ipysa.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
NPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
Pa3znen 10. DiekTpoMaraHuTHoOeE 1o0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE  MoJyie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHLIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosiab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.
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OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBeTa.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pactpoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. lcrnonp30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucrema. biIM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceTa.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ Jyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300paxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun geiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lony4yenue 6e50oro cBeTa Npu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanve 3aBUCMMOCTH yIyila OTPaK€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKEHUS PEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

W X N U kA WD E
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4. IlonmydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS U ONTUYECKOW CUJIBI COOMparomien
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB IpPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBaHTOBBICE sIBJICHHS.

OmneiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYEHHW HA IKUBbIC
OpTaHU3MBL.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOIOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnydeHus: pupOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMIHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001AOLTNIT MOy b IPEIHA3HAYEH TSl CUCTEMATHU3aINN
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWsT UM OMbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY 10 (u3uke s 00ydJarommxcs,
BBIOpABIINX TOT YUEOHBII MpeaMeET.

[Ipy “3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaINpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
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SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TMOJIydYeHHbIE 3HAHMs, pelaTh 3aJadud, B TOM YHCIE
KAue€CTBEHHbIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AEATENBHOCTHBIN XapakTep JaHHOTO pasjiefia peaanu3yeTcs
328 CY€T TOro, 4tro OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI MCCIIEIOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuClie JUIsl MPOBEPKU FMIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMEP, TPAKTUUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMsSI BCEX U3BECTHBIX BHUJIOB
HHEPTUHU.
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IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeNIbHbIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIE€HUU OOLIECTBEHHO 3HAUMMBbIX
M OITUYECKHX IMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUM (PU3NKY;

— OCO3HAaHME BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JEITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITI03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHEM B
JOMAIIHUX yCIIOBUSAX;

— chOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOI'0 € MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

— AKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMBbH,

oOpa3oBaTenbHON  OpraHW3allid, TOopoJa, Kpas) TEXHOJIOTHYECKOW U
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COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0rH4€eCKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUsS Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM AJI1 pelleHMs 3a1ad B
o0JacTi OKpY’Kalollel Cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOIEH CPEbI;

e — OCO3HaHHE TI00aJTbHOTO XapaKTepa SKOJIOTHYECKHX MpoOiieM M myTel ux
peLIeHMS;

e 8) azmanTanum K M3MEHAIOIIMMCH YCJIOBMAM COLUMAJIBHON U NPHPOIHOH
cpeabl:

e — MOTPeOHOCTHP BO B3aWMOJEWCTBUM TMPH BBINOJHEHUU HCCIECJOBAHUA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUUYECKYIO
NEeSATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AePUIIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00acTu
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHMS Ha OKDPYXAIOLIYIO Cpeny,
BO3MOKHBIX INI00aIbHBIX OCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKe HA YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y oOyyaromierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIE TCHCTBUSA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YIeOHBIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornyeckue AeicTBUA:
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BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITh NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NYECKUX
SIBJIEHUI U NPOLIECCOB, JI€]aTh BBIBOJBI C MCIIOIb30BAHUEM J€AYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus: ydeOHOW (u3ndyeckon
3a7auM (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pELICHUs, BHIOOp Hambosee
HOJXOJAIIETO ¢ yUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATENbCKIII HHCTPYMEHT MO3HAHMS,
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
¢u3nyeCKuii SKCHEPUMEHT, HEOOJBIIOE HCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAaHUS MM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYJTMPOBATH 0OOOIICHHS U BBIBOBI IO PE3YIhTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NIPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3INYHbIE METOAbI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orOope WHGOpPMANUK WM JAaHHBIX C Y4ETOM NPEIIOKEHHOW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

CaMOCTOSITEILHO ~ BBIOMpATh ONTHUMAIbHYIO (OopMy TpeIaCTaBICHUS
uHPOpMAIMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOXHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKor U UX KOMOMHAIIMSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

B X0Ji¢ OOCYXICHHs ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA PELICHUC 3aJauyd U TOIJACpPKaHHE
0J1aroxeraTeaILHOCTH OOIICHUS,
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COMOCTABNISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTMX YYaCTHHUKOB
Juanora, oOHapyXKMBaTh Pa3IU4HUe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOIO (PU3NUYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON pabOThl MPU pPEIIEHUH KOHKPETHOW (PU3NYECKOU
poOJIeMBI;

NPUHUMATh LIEJIM COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BbIBATH JE€HCTBUS
no €€ JMOCTH)KEHHUIO: paclpefesaTb poiH, OoOCYKIaTh MpPOLECCHl HU
pe3yJbTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIpaBIECHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
4JIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4E€CTBO CBOErO BKJa/Ja B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIE Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBIISATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIHsX, TPEOYIOLIIX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  Pa3MUHBIX MOJAXOAAX MPUHATUS  PEHICHUH
(MHOIUBUYyaJbHOE, MPUHSATHE PEIICHUS B TPyNIe, NPUHATHE PEHICHUN
TPYIIION);

CaMOCTOSTEJILHO COCTABIISATH AITOPUTM pelieHus: GU3nYecKor 3a1aun Win
IUTaHa HUCCIEOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MPeAJIaraéMble BApUaHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIN HHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATH TPUYMHBI  JTOCTIDKEHUS  (HENOCTHIKEHHUs) Pe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJl BBIOJIHEHUS
(U3MYECKOr0 HUCCIEOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCA CUTYyallMi, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM;
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CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa HIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU pEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIINXCSl YMEHUM:

UCIONB30BaTh  MOHATHS:  (PU3MYECKHME U  XUMHYECKHE  SIBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BelecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIOKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, PaBHOAECHCTBYIOIIAS
CHJIa, nedopmarnus (ympyras, MJIacTUYECKas), HEBECOMOCTb,
COOOUIAIOITUECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEIOBOE JBHKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpUus,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOH OCBIO
BpalleHus, Iepenaya AaBi€HUS TBEPABIMU TeJIaMH, KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJl, [peBpalieHUs
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIINX JAHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
OPUMEPHI JABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
OpUpPOAE, ACUCTBUE CHUJIbI TPEHHS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMoc(epHOro JaBJICHHs Ha >KUBOW OpraHH3M, IUIaBaHHUE PBIO, pblYard B
TEJIe YeNOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 33a/ady B y4eOHYIO,
BBIICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHU;
ONKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
¢usznyeckue BeMMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBUS MEXAHHU3MOB,
KMHETHYECKass M NOTEHIMAJIbHAS SHEPIUs), NPHU ONHCAHUM IPABUIIBHO
TPAKTOBAaTh  (PU3WYECKUIl  CMBICT  HCHOJB3YEMBIX  BEJIMYMH, UX
0003HaueHUA W €AUHMIIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
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CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUUYHMHY C IPYTMMH BEIMYHMHAMH,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS IIpaBUJIa CJIOKEHHUs CUJI (BJOJb OJHOM IpsIMOIi), 3aKkoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXAHUYECKOU
SHEPruH, TPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYUHHO--CJIEACTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 12
JIOTHYECKHX IIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
dopMynbl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIn3a
YCIIOBUS 33/1aU 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U MPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOIN BETUYNHBI;

pacmo3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIUIH
($u3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICIATH IPOBEPSIEMOE
OpEaNoyioKeHne  (TUIoTe3y),  pasiuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €70 PE3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WU
duznyeckux CBOICTB TeN: dopmynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPSAMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MacChl Tea,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIPYrol € HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITYyTH
PAaBHOMEPHO JABWKYLIETOCS Tela OT BPEMEHM [BM)KECHHUS TENA, CHUJIBI
TPEHMSI CKOJILKEHUS OT BECa Tea, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TE, CUIIbI
YIOPYroCTH OT YAJMHEHUS NPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
NOTPYKEHHOM YaCTU TeJa U OT INIOTHOCTU KXUJKOCTH, €€ HE3aBUCUMOCTH
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OT IUIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTAaBaHMS TEJl, YCIOBHMM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUMpaTh YCTaHOBKY W
BBITIOJHATh WM3MEPEHUS, CIeIysl MPEeOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYCHHONW 3aBUCHUMOCTH (DM3MYECKHX BEIHMYUH B BUJC
NpeIJIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMS,;

NIPOBOJANTHh KOCBEHHBIC HW3MEpeHHs] (PU3MYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIa, JICHCTBYyIOIIas  Ha
NOrpyEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJE3HOro AEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEPEHUN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTMYHHBI;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, IAMHAMOMETp, COOOIIAIIIUEecs COCyabl, Oapomerp,
phIYar, MOIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
MOJIINITHAKH, yCTPOMCTBO  BOJOIMPOBOJA, THUIPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBJICHUN W HEOOXOTUMBbIE (PU3UIECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPAKTHYECKOTO HWCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
KU3HU Il oOecreueHrsi 6€30IacHOCTU MpU OOpaIlieHuud ¢ IprudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITIXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJIEIATH
uHGOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYUBONW HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUHN YUYEOHBIX 3a/IaHUi HAYIHO--TIOMYJISIPHYIO
auTepatypy  (pu3Mdeckoro - coaepaHWs, CIPaBOYHBIE MaTepHAIbI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
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cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUS, B TOM
quclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUs O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BATH
U3YYEHHbI NOHATUHHBIN anmapaT Kypca (DUM3MKH, COIPOBOXAAThH
BBICTYIUUICHUE NTPE3EHTALIAEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pacHpenensTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/jayami,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJeKBATHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATENBHOCTb  IPYyNINbl,  BBICTPAauWBAThH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YYUTHIBASI MHEHUE OKPYKAFOIIHX.

K xonIy o0yueHus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHBIE COCTOSHUS BEIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC TeJa, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3MlyXa, TeMIeparypa, BHYTPCHHsISI DSHEPTHs, TEIUIOBOW JIBUTATEb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U IUDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KAMWJUISPHBIE SIBJICHUS, HCTApCHUE,
KOHJIEHCAIMsl, IUIaBJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTPU3alUs TeN, B3AaUMOJICUCTBUE 3apSA0B, NEHCTBUS AIEKTPUUYECKOTO
TOKAa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYECKHUE SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJICHUS B TPHUPOJIE,
KpUCTaUIbl B Tpupoje, usnydenue CoiHIa, 3amMep3aHue BOJIOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AEKTPUUIECKUE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMUBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JUISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKUX
SIBJICHUU;
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OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UYECKUE SBIICHUS, UCIIOIb3YS
bu3ndecKkue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHSST YHEPTUS, KOJIUIECTBO
TETMJIOTHI, yJeldbHAs TEINIOEMKOCTh BEIIECTBA, YyJACNIbHAas TEIuIoTa
TUTaBIICHUS, yJENbHAsl TEIJIOTa IMapooOpa3oBaHUsl, yJIENbHAs TEIJIoTa
CTOpaHHsS TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOU
MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUYECCKUU 3aps,
cuja TOKa, DJIEKTPUYECKOE HAMPSDKEHHWE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  COMpPOTHBIICHWE  BemecTBa, pabota ©W  MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TIpU OMHCAHWM TMPABWIBHO  TPAaKTOBATh
(GU3MYECKUN CMBICIT KCIOJIb3YEMbIX BEIWYHH, 0003HAUCHUS U CIUHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBa Tell, (pU3UYECKHe SBICHUS W IPOIECCHI,
WCIIOJIB3YsI OCHOBHBIC TOJIOKEHHUS MOJIEKYJSIPHO--KHHETUYECKONW TEOPUH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIMEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma sl yyacTKa 1enu, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPTUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHUYECKUX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3amadyd B 2-3 JCHCTBUA, HCIONL3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JMAHHBIX [l PEIICHWs] 3aqad, BBIOMpATh 3aKOHBI H  (OPMYIIBI,
HEoOXoauMbIe JUIsi €€ pelieHus, NPOBOIUTh PACUEThl W CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHNE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU MTOMOIIH
(GU3MYECKUX METOMOB, HCIOJIB3Yysl OMUCAHWE HWCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
MIPOBEICHUSI HCCIICIOBAHUS, ICJIaTh BHIBOJIBL;

NPOBOAMWTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
(GU3MYECKUX CBOWCTB TeN (KANMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETAa H3Iy4aroliedl (MOroniaroleil)
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NOBEPXHOCTH, CKOPOCTh MCHAPEHHUSI BOJABI OT TEMIIEPATYphl KUIKOCTU U
IIOWAAM €€ TOBEPXHOCTH, OJJIEKTpH3alUus TeJl W B3aUMOJCICTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIE ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TOJISI Ha NPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpoBepsieMble MPEATNONI0KEHHs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ NOPSIMbIE  W3MEPEHUS  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HANpSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
PE3YNBTAThl U3MEPEHUI C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBL, IJIOMAAXd MONEPEYHOTO
CEYEHMS U YAEIBHOTO COMPOTUBIIEHUS BEIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4epe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCIIEOBAHUE IIOCIEAOBATEIBHOIO U MAPAJUIEIBHOTO COEAUHEHUN
IPOBOJIHUKOB): ILJIAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJlenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEAOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEeHUs] (PU3NYECKHX BeIUYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOJHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh H3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIElysl MPEIJIOKEHHON WHCTPYKLHH, U
BBIYUCIISATh 3HAYEHUE BEJINYNHBIL;

co0Jro1aTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUA HW3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOW HHEPTHUM, 3JIEKTPOOCBETUTEIIBHbBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), MEKTPHUUECKUE
PENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBJICHUW U HEOOXOIUMBbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
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TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHus, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
[eneil ¢ mocnea0BaTeNbHbBIM U MapaJlIeIbHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB AJICKTPUICCKUX TETIEH;
NPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MpPUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPHU OOpallleHuu ¢ MpudopamMu u
TEXHHYECKHUMHU YCTPOMCTBAMH, COXPAHEHHS 3IO0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK WHPOpManuu (U3HUECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH MHGOPMAIUIO, KOTOpPAs
SIBIISIETCS] IPOTHUBOPEYUBON MM MOXKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUYEOHBIX 3alaHUil HAYIHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro  CcoAepXKaHHs, CIpPaBOYHbIE MaTepHAalbI,
pecypcbl ceti IHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHMUS,
0000miass uHpOpMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3HMYECKOTO
COJIep)KaHus, B TOM YHCIE MYyOJUYHO NPEACTABISATH PE3yIbTaThl
NPOEKTHOM WJIM KCCIEN0BATENbCKON AEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONIb30BaTh M3YYCHHBIM TIOHATUWHBIA ammapar Kypca (U3HKH,
COTPOBOXKIATh BBICTYIIJICHHE MPE3CHTAIINEH;

IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIECIOBAaHUN (PU3NIECKUX
IPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTH 32 BBIMOJIHEHUEM IUIaHA JICHCTBHUI U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSTEIIbHOCTh TPYIIBI, BRICTPanBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoniy oOyuenus B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHYaIOIINXCSl YMEHUM:

UCIIOJIb30BaTh TMOHSATUA: CHCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXXKEHHS, Aedopmarius
(ympyrasi, MjacTH4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
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CIIEKTPhI MCITYCKaHUS M TOTJIOMEHNUs, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOTIBI, SITIEPHAS DHEPTETHKA;

paznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHUXKEHHE, CBOOOJIHOE
najJieHue TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIDKCHUE, KOJIeOATEIhHOE JBMKEHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAKEHUE
3ByKa, MPSMOJMHENMHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3sIoKEHUE OEIOro cBeTa B
CHEKTp M CJOXKEHHE CHEKTpaJbHBIX IIBETOB, JHUCIEPCHUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITyYCHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpyXaromeM Mupe (B TOM uuciae (U3NUECKUE SBICHUS B TPHUPOJE:
MIPWINBHI ¥ OTJIWBHI, ABKEeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa()UOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECTBCHHBIN
pPaaNOaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE PAJAMOAKTUBHBIX M3Iy4YE€HUW Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBICHUS, UCIIOIb3YS
¢dbu3nyeckue BeNUYUHBI (CpelHsSsi MU MTHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTh, CHJIa TPEHUS, CHWJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUS, BEC Tela, HWMITYJIbC Tejla, WMIYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHWU4ecKas >SHeprus,
MIEPUOJT U 9acTOTa KOJIeOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHHUS CPEbl), IPU OTTHUCAHUU
NPaBUJIBHO TPaKTOBaTh (U3UYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HauUEHUA W €AUHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYUHY C APYTMMH BEJIMYMHAMH,
CTPOUTH TPpaPUKN NU3YUECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIINYHNH;
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XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS M MPOIECCHI,
UCTIONB3YSl 3aKOH COXPaHEHUs PHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHHUS,
OPUHITUN  CYMEPIO3UINKM CHJI, TPUHIUI OTHOCHTEIbHOCTH [ anmmes,
3aKk0oHbl HpIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOTO YHCET
P SIIEPHBIX PEaKIUiX, MPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aIUCBIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHUE;

OOBACHATH (U3UUECKUE MPOLIECCHl W CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISIBISAThH
NPUYUHHO--CIIEICTBEHHbIE ~ CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3YyYECHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WUJTU 3aKOHOMEPHOCTEHH;

pemath pacu€THble 3adaud (omMpamIIMecss Ha cucremy u3z 23
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
yCIIOBHE, BBISBIISATH HEIOCTAIONINE WM W30BITOYHBIC AaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJITBI, HEOOXOIUMBIE JIJISl PEIICHUS, TPOBOIUTH PACUYETHI U
OLICHMBATh PEAJUCTUYHOCTh MOJYYEHHOrO 3HAa4YeHUs (pu3anyeckon
BEJIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH TOMOIIU
($u3NYECKUX METOMOB, MCIOJIB3Ysl OMUCAHHE HCCIECIOBAaHUS, BBIICIATH
IPOBEPSIEMOE MPEANOJOKEHHUEe, OILICHUBATh MPABWIBHOCTh MOpPSJIKa
NPOBEICHUS]  UCCJENOBAaHMs, JellaTb BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONCHHUIO (U3WYECKUX SBJICHUA WITU
¢uznyecKux CBOWCTB Teln (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsl SHEPIruM, 3aBUCHUMOCTH MEpHOJia KOoJeOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a M >KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTYIBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHOE PACIIPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB HM300pa)KEHUS B
IJIOCKOM 3€pKaJie U CBOWCTB HM300pakKeHUsI TpeaMera B coOuparomieit
JUH3€, HAOIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YCHHS):
CaMOCTOSITENIbHO  coOMpaTh yCTaHOBKY U3 HW30BITOYHOTO Habopa
o0opynmoBaHWs, ONHWCHIBATH XOJ ONBITA W  €ro  Pe3yJIbTaThl,
(bopMyIHpPOBATh BHIBOIHI,

IPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSMBIX M3MEPEHUM, ompeenss
CpelHee 3HayeHUuEe u3MepsieMoll BenuuyuHbl (POKYCHOE paccTOsSTHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);
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OPOBOAMUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIOJIb30BAaHUEM NPAMBIX HM3MEPEHUM (3aBUCUMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoAa
KOJICOAHUH MaTeMaTHMYECKOTO0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIiia OTPaKEHUsl CBETa OT yrja MaJeHHs W yIiia MpeJoMJICHUs OT yria
NaJieHus): TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nUecKux BENWYMH B BUAE TaONUIl U TpaduKOB, JAeJaTh BBIBOJBI 110
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (U3NYECKUX BEIUYHH (CpeaHss
CKOPOCTh M YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHUE CBOOOJHOrO MajeHus, XKECTKOCTh MHPYKHUHBI, KOIPPUIIUEHT
TPEHUSI CKONBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuosl KojeOaHMi MaTeMaTHYecKOro M MPYXKMHHOTO MAasTHHUKOB,
OTNTHYECKasi Cuja coOuparomell JHH3bI, PaTUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YeHHE BEIMYMHBI U aHATTM3UPOBATH MOJIyYE€HHBIE PE3YIbTATHI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

coOroAaTh nMpaBuia TEXHUKK 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKM HW3YYEHHBIX (U3UYECKUX MOJIETCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJedb aToMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBl JCUCTBUA HW3YYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OINOpOW Ha WX ONUCaHuA (B TOM YHUCIIE:
CIHJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, paKera,
9XOJIOT, OYKH, MepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxomumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTOJIb30BATh CXEMBl U CXEMaTHUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKHUX MPOIECCOB
OpU PEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl s
HOCTPOCHMSI N300pakeHUil B IIJIOCKOM 3epKajle U COOMpAroNIe JINH3E;
OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOMN
KU3HU 1 obecrieueHus: 6€30MacHOCTH MPHU OOpallleHuu ¢ Mpudopamu u
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM DKOJIOTHUYECKOIO ITOBEACHUS B OKPYKAIOIIEH CpeLe;

OCYIIECTBIISATh TMOHWCK HHpoOpManuu (U3MUECKOTO COJEpKaHUs B
WHuTepHeTe, caMOCTOATENbHO (POPMYJIUPYsI TOMCKOBBINA 3a1Ipoc, HAXOAUTh
IYTU ONPEIEIICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMALMK Ha OCHOBE
VMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
JAUTEpaTypy (pU3MYECKOro CcoAepXaHWs, CIPAaBOYHbIE MaTepHAalIbI,
pecypcebl cetu MHTEpHET, BiaseTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHpOpMaAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKaHMUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIIEN0BATENBCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMpPOBOXKAATH
BBICTYIUICHHE TpEe3eHTalel ¢ y4éToM O0coOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O HpHpOIe https://m.edsoo.ru/7€416194
but6mmorekxa [JOK
1.2 du3nyecKue Be 2 1
VISTHCCIRIE BETIAHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomorera [JOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>keHue M B3aUMOJICVCTBHAE YaCTHI] 5 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [JOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMOo/IeiicTBHE TeJl
3.1 MexaHHYECKOE BUKEHUE 3 bubmmorexa [IOK

https://m.edsoo.ru/71416194
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bubmuoreka [IOK

32 Mrepiuita, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7¢416194
but6mmorekxa [JOK
33 Cunta. Buget o 14 2 https://m.edsoo.ru/7¢416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaya naBineHus: TBEPAbIMU 3 bubmmoreka [JOK
’ TeJIaMM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
43 Armochepioe aasierie 6 https://m.edsoo.ru/7€416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea 5. Pabora u MOIIHOCTB. JHEPrust
bubmuoreka [IOK
31 Pabora 1 mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpoctote MexaHH3MbI . 1 https://m.edsoo.ru/7¢416194
but6mmorekxa [JOK
53 M 4 1
exanpeckas snepr https:/m.edsoo.ru/7416194
Uroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LOK
) p B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
)1 DJIEeKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 ITOoCTOSAHHBIN JIEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubmuoreka [IOK
23 M 6 1 1.5
AUHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHA HHAYIKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJIeHUs
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpareHi https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgen 2. Mexannuyeckue KoJae0aHUsi M BOJIHbI
bubmuoreka [IOK
2.1 Mexannueckue Koyieoa 7 3
RATMACCKHC ROACOAIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RATIACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmorexa [JOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paszgen 4. CBeToBbIe AABJICHUS
4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bubmnoreka [IOK
4.2 JIuH3bl 1 onTHYECcKuEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUSI
but6mmoreka [JOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
32 CTpoerne aTomMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEpHBIE pEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paszgea 6. [loBTopuTE1bH0-00001IAOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIeHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBOo 4yacoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoTbI pecypenr
| ®du3uKka — HayKa O PUPOJIE. |
SIBnenus npupoabl
2 ®usnyecKue BICHUs 1
3 duznyuecKue BeIUYUHBI U UX 1
U3MEpPEeHne
Ypoxk-uccienoanue "M3mepenue
4 TeMIIepaTypbl Py MOMOIIH | |
AKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa
TeMIeparypbl"”
MeTo1bI Hay4YHOTO MO3HAHMUS.
. bubnmoreka [JOK
5 Onucanne pU3NIECKUX SBICHUN C 1
N https://m.edsoo.ru/ff09f72a
MTOMOLIBIO MOJIENe
VYpok-uccnenosanue "l[IpoBepka
6 TUIOTE3bI: JATbHOCTD MOJIETA IIApHKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIIie, YeM OOJIbIIIe BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
7 OKa3bIBAOIIME JUCKPETHOE 1 bubmorexa [IOK
hit BIBAIOIIHE TN TH
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
bubmuorexa [IOK
8 JIBH>KEHME YacTUI] BEllleCTBa 1

https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OMbITHI 110

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
1 BojibI. O000IIIEHHE 10 pa3aeTy bubmuoreka [JOK
«IIepBoHauanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUH BEILIECTBA»
Mexanudeckoe IBHUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa [IOK
https://m.edsoo.ru/ff0a05¢6
TIBIKEHUE
bubmuoreka [IOK
13 CKopocTe. EHHHIb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHM ABUKEHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepunsa. Macca — mepa bubnmoreka [JOK
UHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [TInoTHOCTH BemecTBa. Pacuer mMacchl bubmuoreka [IOK
1 00beMa Tejia 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue
TUIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3amau mo teme "I1noTHOCTH bubmuorexa [IOK
BemiecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuia Kak XapakTepucTUKa
19 B3aumoieictus Ten. Cumna
ynpyroctu. 3akoH ['yka
20 JlaGopatopnas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA
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(nedopmanun) NpyUHBI OT
MPUITOKEHHON CHJIBI»

21 SIBnenue taroreund. Cuiia TSHKECTH
CBS3b MEXIY CUJIOH TSKECTH U
2 . HyB Pewwemie bubnmoreka [JOK
Maccoii Tena. Bec tema. Pemenn
" https://m.edsoo.ru/ff0al778
3aza4 mo teMme "Cuia TSHKecTH
Cuna TsKeCTH Ha IPYTUX IUIaHeTax. bubmuorexa [JOK
23
DuU3NYECKUE XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubmuoreka [IOK
24 WNsmepenne cuin. JluHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
bubmuoreka [IOK
25 Bec Tema. HeBecoMmocTb
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HallpaBJIEHHBIX
26 . v . P bubmuorexa [IOK
110 OJHOH IPSIMOH.
A o P https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIIAs CHIT
27 Pemenue 3amau mo teme
"PaBHoneiicTByromas cui"
Cuna tpenus u e€ Buasl. TpeHue B bubmuoreka [JOK
28
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCHUMOCTH CHJIBI TPEHUS
9 P . bubnmoreka [JOK
CKOJILKEHHUS OT CHJIBI JABIEHUS U
a https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAIOITUXCS
MOBEPXHOCTEM»
30 Pemrenue 3amau Ha onpeneneHue
PaBHOJICMCTBYIONICH CUIIBI
31 Pemenue 3anau o remam: «Bec bubmuoreka [JOK

tenay, «I'padpudeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0
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cuny, «Cunbly, «PaBHoaeicTByoIIas
CHII»

Konrponsnas pabora o remam:
«MexaHuueckoe JBIKeHUE», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['padmueckoe n300pakeHUE CUI,
«Cunsr»
JaBnenue. CriocoObl yMEHBIIICHUS U bu6muoreka [JOK
33
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBienwne raza. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubmmorexa [TOK
a ’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBneHUS TBEPABIMU
35 TCJII;I\?I/I mi KOCTSIMH 1 Ir)::iISaMI/I bubmorexa LOK
> UL ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBneHue B KUIAKOCTH U Taze, bubnmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau mo teme «Jlapnexue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmorekxa [JOK
38 Coo0mmaroruecs coc
HHATOTIHect yAeT https://m.edsoo.ru/ff0a2970
39 I'unpaBiudueckuil mpecce bubmmorera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUIKOCTHBIM HAcOC
A1 ATMocdepa 3eMIu U IPUIHUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmMochepHoe bubmuorexa [JOK
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JaBJIeHUE

https://m.edsoo.ru/ff0a2b5a

W3mepenune armochepHOTO 1aBICHUS.

but6mmoreka [JOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIABJICHUSI OT BBICOTHI HaJl YPOBHEM buGnuorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubmuorexa [JOK
JTABJICHHUE HA PA3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgau o reme "
AtmoctepHoe naBieHue"
JleiicTBUE )KUIKOCTH U Ta3a Ha
47 MOrPY>KEHHOE B HUX TEJIO. Bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «Onpenenenue
43 BBITAJIKUBAIOILECH CHIIBI, bubmuoreka [IOK
JEWCTBYIOILIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas paboTa 1mo Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca bubmuoreka [IOK
TeJa B BOJE OT 00bEMa MOTpyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEa»
bubmuorexa [IOK
30 Hnasanme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota
51 "KoncTpynpoBaHue apeoMeTpa Wi
KOHCTPYHUPOBaHUE JIOAKU U
omnpezaeseHue e€ rpy30noabEMHOCTH"
52 Pemenue 3anau no remam: «IlnaBanue bubnmoreka [JOK
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cynoB. BoznyxomaBaHuey,
«/laBieHue TBEpABIX TN, KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponbHast pabora o Teme

53 «/laBneHune TBEPABIX TE, KUIKOCTEU

Y Ta30B»
but6mmorekxa [JOK

>4 Mexarmeckas padora https://m.edsoo.ru/ff0a3f82

bubmuoreka [IOK

33 MorHoCT. EANHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOI1 IpU 1
noanbéMe 1o jectauie"

57 IIpoctsie MexaHu3Mmel. Peryar.

PaBHOBecue cun Ha peruare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaboparopHnast pabota 0.5 bu6nuoreka [JOK
«MccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peraara»

59 Pewenne 3apau o reme «YcnoBus bubnmoreka [JOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddutnmenT noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabora

60 . 0.5
«U3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

61 Pemenue 3amad o reme "Pabora, bubmuoreka [JOK
MottHoctb, KIT/1" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasi SHEPTHSL. bubmuoreka [JOK
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Kunernueckasi 1 noTeHIIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"IJKCIEPUMEHTAIBHOE OTPE/ICIICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIMATBLHON SHEPTUH MPU
CKaTBIBAHUH Te€JIa IO HAKJIOHHOU
MJI0OCKOCTH"

65

Kontponbhas padoTa nmo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PeseprubIil ypok. PaGora ¢ Tekctamu
o TeMe "MexaHnueckoe IBIkeHue"

bubmuoreka [IOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o TeMe "JlaBiaeHue TBEPABIX TEN,
KHUAKOCTEN U ra3oB”

but6mmorekxa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIil ypok. PaGora ¢ Tekcramu
o Teme "PaboTta. MOmIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12

45




8 KVIACC

KoJsun4yecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoabnsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 Bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTrO, JKUIKOTO U | bu6nuoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPJIOTO,
4 KHUJKOTO U ra3000pa3HOr0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHsbie Tena 1 Bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWJUIIPHOCTb. 1 bu6nuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TerioBoe pacuIipeHue U cxaTue 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIL
Bryrpennss sueprus. CriocoObl
yIP P N bubnmoreka [JOK
9 W3MEHEHUs BHYTPEHHEH YHEpruun 1

https://m.edsoo.ru/ff0a5c60
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bubmuorexa [IOK

10 Buael Terionepenauu httos://m.ed 026412
ps://m.edsoo.ru/ff0a

Ypok-koupepennus "IlpakTuueckoe

1 WCIIOJIb30BAHNUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BELLECTB ¥ MAaTEPHUAJIOB B LIENAX https://m.edsoo.ru/ff0a65¢c0
aHeprocoepexeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIIOBOTO OanaHca. bu6nuoreka [JOK
TennooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "UccnenoBanue sBiICHUS bubmuoreka [JOK
TEII000MeHa NIPY CMEUTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoabI"
Pacuer konmuecTBa TEIIIOTHI,

15 HEOOXOMMOTO JJISI HarpeBaHus Teja
Y BBIIESIEMOT0 UM IIPH OXJIAXKICHUU

16 JlaGopatopHnas pabora "Onpenenenue bubmuotexa [JOK
yAEIbHON TEeIUIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToMBa. Y IeiabHas TerioTa bu6muoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IInmaBienue 1 OTBEpIEBAHHE

18 KPHUCTALIINYECKUX IT)e:n VnenpHas bubnnorexa LIOK

P ’ https://m.edsoo.ru/ff0a71d2

TEeII0Ta TUIaBJICHUS

19 Jlaboparopunast pabota "Onpenenenue bubnmoreka [JOK
YAEIbHOW TEIUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHJEHCAIHS. bu6nuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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21

Kunenue. yIIeJIBHaH TEIJI0Ta
napooOpa3zoBaHUs M KOHCHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS
OT aTMOC(hEepHOTO JaBICHUS

bubmuorexa [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxaocts Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJILHOW BJIaKHOCTH BO31yXxa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenwe 3a1a4y Ha onpeeiieHne
BJIQ)KHOCTH BO3JIyXa

24

[TpuHIIUTIBI PaOOTHI TETIIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TeryoBoro aBuraress.
TemioBbie ABUTATENHU U 3aI[UTA
OKpYKaroIIEH Cpebl

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

26

3aKOH COXpaHEHUS U IIPEBPALLECHUS
OHCPIUU B TCIJIOBLIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme ""TeroBbIe ABICHUSA.
HN3MeHeHue arperaTHbIX COCTOSHUN
BelecTna”

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

28

Kontponbnas padoTa nmo teme
"Tennossle sABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTna"

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

29

Dnektpuzanus Ten. [IBa pona
ANEKTPUUYECKUX 3apsI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
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TeJl UHAYKIUEW U IPU
CONPUKOCHOBEHUH"

B3anMozeincTBre 3apsyKeHHBIX TEIL.

but6mmoreka [JOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TMOJIE.

1 HanpsikeHHOCTD 3JIEKTPUYECKOTO bu6nuorexa [JOK
nosst. [IpuHImMn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snmekTpuyeckux 3apsiioB.

33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma

34 IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH Bbubmuotexa [JOK
COXPaHEHUs NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHEeHUE bu6muorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUUYECKUH TOK, YCIOBUS €0

36 cyuiectBoBaHusA. ICTOUHMKH bubnnorexa LOK

https://m.edsoo.ru/ff0a95a4

3IEKTPUYECKOTO TOKA

37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa [IOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenoanue "JleiictBue

38 BJIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U TADTIEKTPUKH"

39 DNEeKTpUYECKUM TOK B MEeTaJLIaxX, bubnmoreka [JOK
JKHUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1iernb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlabopaTtopHast pabora 0.5 bubmuoreka [JOK
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"N3mepeHue U peryIupoBaHue CUIIbI
ToKa"

https://m.edsoo.ru/ff0a8bd6

DJIEKTPUUECKOE HATIPSHKEHHE.
Bonbsr™merp. JIaboparopnas pabota

but6mmorekxa [JOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

43 ConpoTtuBiieHrE NMPOBOJHUKA. bu6muorexa [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTta "3aBUCHUMOCTH

44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubnmoreka [JOK
IIPOBOJHUKA OT €ro JJIUHBI, INIOIAaau https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CEYEHUsl U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa JJ1s ygacTka bubmorexa [IOK

https://m.edsoo.ru/ff0aad44a

Lenu
Jlaboparopnast pabota
"HccnenoBanue 3aBUCUMOCTH CUIEL

46 TOKa, UAYILEro Yepe3 pe3ucTop, OT 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaIeIbHOE
COEJIMHEHHUS TIPOBOJTHUKOB
Jlaboparopnas padota "IIpoBepka

43 MpaBUJIa CIIOKEHHS HAINPSKEHUHN TTPU 1 bu6nuoreka [JOK
[IOCIEA0BATEILHOM COCIUHEHNUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"

49 Jlaboparopnas padota "IIpoBepka 1 bu6nuoreka [JOK

ImpaBujia JJIA CUJIbI TOKA IpHU

https://m.edsoo.ru/ff0aadle
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napajjicJibHOM COCANHCHUN

pe3uctopon”
Pemenue 3agau Ha npuMeHEeHUE
50 3akoHa OMa JUIs pa3angaHoro bubmmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH AIEKTPHUIECKOTO bu6nuorexa [JOK
ToKa. 3akoH J[xoymnsa-JleHna https://m.edsoo.ru/ff0ab124
JlabopartopHas pabora "OrmpeneneHue
52 a60TpLI u IIZ/IOHIPII)OCTI/I 3neKTqueCI<oro buGnuorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKUe e U MOTPEeOUTENN
53 DIIEKTPUUECKOI DHEPTUU B OBIT Bubmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsiIbl.
54 3apsoKeHHBIE TEIA U UX bubnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoercTBusl. [10CTOSIHHBIN
AJIEKTPUYECKUM TOK"
KonrtponsHast pabora o Teme
"DIEeKTPUUECKHE 3aPSIbL.
55 3a H)KGI})IHBIG Tela I/IpI/IX Bubmorexa LOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIN
AJIEKTPUYECKUM TOK"
56 ITocTosIHHEBIE MATHUTEL, UX
B3aMOEHCTBHE
57 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK
MoJel MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHO€e nosie. MarHuTHOE MoJIE bubnmoreka [JOK
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SCMJII/I 1 €TI0 3HAUCHUC IJIA ) KU3HU HA
3emie

https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena. MaruuTHoe nose
ANEKTPUYECKOr0 TOKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpruMeHeHue IIeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yeHue neiicTBUS MarHUTHOTO
I10JI1 HA TIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoABHUraresb MOCTOSIHHOTO
ToKa. Mcronp3oBanne
ANEKTpo/BUTaTENIeH B TEXHUYECKHX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI eKkTpoaBuraTesns"”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHON MHIYKLIVH.
IIpaBuio Jlenna

63

Onexrporeneparop. Criocoobl
MIOJTYYCHUS DIIEKTPUICCKON SHEPTHH.
DNEeKTPOCTAaHIUU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUYECKUE U
MAarHUTHBIC SBJICHUS"

65

Kontponbnas padoTa nmo teme

but6mmoreka [JOK
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"DJeKTpUUEeCKUE U MarHUTHbBIE
SIBJICHUS"

https://m.edsoo.ru/ff0acb14

66

PesepBHrlIit ypok. Pabora ¢ TekcTramu
o Teme "TernoBsie sBiIeHUS"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PeseprubIil ypok. PaGora ¢ Tekcramu
o teme "[locTossHHBII
AJIEKTPUYECKUM TOK"

but6mmorekxa [JOK
https://m.edsoo.ru/ff0acdc6

68

PeseprubIil ypok. PaGora ¢ Tekcramu
1o TeMe "MargauTHele sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5
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9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabusie — Ipaxkrueckue fa[:;:ennﬂ :)lg[()l:ll:():}:feﬂbﬂble
padoThI padoTsbI pecypen

| MexaHudeckoe OBU)KEHUE. |
MarepuanbHasg Touka

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOI'0 JABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoMHETHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O IBHKEHHUSI. 1
I'padux ckopoct
Jlabopartopnast pabota "Onpenenenue

7 YCKOpEHHUsI Tea npu 1 ) bubnnorexka HOK
PaBHOYCKOPEHHOM JBHXKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

g CBoOonaHoe nmagenue teir. OIbITH |
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO | bubmmoreka [JOK
okpyxxHocTH. [lepuon u yactora https://m.edsoo.ru/ff0ael76
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oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [IepBe1it 3akoH HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHopelicTByromas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akon HproToHa. bubnnorexa HOK
Cynepriozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3aKk0oHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocru. 3akon I'yka Es:fg;;?:;stggimaecﬂ
16 Pemenue 3amgau no reme «Cuiia
YOPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH IPYKUHEBD) https://m.edsoo.ru/ff0ace28
bubnnorexka HOK
18 Cuna Tpenns https://m.edsocl)l.ru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnnorexa [JOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 Jlaboparopunast pabota "Onpenenenue bubmmoreka [JOK
Kod(puimenTa TpeHMs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3aKoHbI
21 Herotona. Cuina ynpyroctu. Cuna Bubnmoreka LIOK
\ https://m.edsoo.ru/ff0afb8e
TPEHHS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO Bubnmoreka LIOK

https://m.edsoo.ru/ff0af044
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TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
naieHus

Ypok-koHpepenus "IBmKkeHne Tel

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amakTuxu"
Pemenne 3agad mo reme "Cuina
24 TSPKECTH U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBasg kocMHuueckas CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKH.

2 AOGCOIOTHO TBEPOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEMNA € https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmeHnT cuinsl. LeHnTp TsKecTH

)3 Pemenne 3amau nmo teme "MoMeHT Bbu6nmuoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHU4eCcKOe IBIKEHUE buGnnorexa LIOK

. | ’ https://m.edsoo.ru/ff0b0408
BsauMoneiicTBue Ten
KonrtponsHast pabora o Teme
30 "MexaHHn4YeCcKOe IBHKEHUE bubmmorera LIOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten
Nmnynbe Tena. Umnynse cumbl. 3aKoH
31 COXpAaHEHUS UMITYJIbCA. Y IPYroe u bubmmorexa [TOK
p Y o pyT https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBHE
1 Pemenne 3amau nmo treMe "3akoH bu6nmuoreka [IOK

COXpaHEHUs uMmyJsbca"

https://m.edsoo.ru/ff0b096¢
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VYpoxk-koHpepenuus "PeakTuBHOE

33 JBH)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6muoreka [IOK
34 Mexanuueckas paboTa U MOIIHOCTh hitps-//m.cdsoo.ru/fi0b0as4
35 PaboTa cHIIbI TSKECTH, CHITBI bubmnorexa [JOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpezenenne
36 paboThI CUITBI TPEHUS TIPU
PaBHOMEPHOM JIBHXKEHHUH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTH)
17 CBs13b HEPTUU U paOOTHI.
[ToreHnmanpHas 3HEprust
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPTUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 Jlaboparopnas padota «M3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TI0 bu6muoreka [IOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnnorexka HOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTH4yecKui U NPy KUHHBINA
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 neproja KoJeOaHuid OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MaccChl Tpy3a»
45 IIpeBparienue sHepruu npu
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MEXAaHUUYECKUX KOJIeOaHUIX

46

Jlaboparopnast pabota «Onpezenenne
9acTOTHI U TIeprUoa KojebaHui
MPYXKUHHOTO MasTHUKA)

bu6mmoreka [IOK

https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHUMOCTH TIepHo/ia KojieOaHuit
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MAaccChI Tpy3a»

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoaHEL. CBOMCTBA
MexaHu4YecKux BOJH. [IpomoapHbIC 1
MOTIEPEYHBIE BOJTHBI

Bbu6mmoreka [IOK

https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMrueckre BOITHBI"

50

3Byk. PacnipocTpaHeHnue u oTpaxeHue
3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
YacTOTEI"

52

I'pomMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHus "YIpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b23ca
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[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "3aKOHBI COXPAHECHHUS.
Mexanunueckre KoieOaHus: ¥ BOJTHBI"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b2510
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KontponbHas paboTa nmo teme
"3aKoHBI COXpaHEeHHs. MexaHuueckue
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KOJIEOAaHUA U BOJHBI"

DJIEKTPOMArHuTHOE TOJIE.

bu6mmoreka [IOK

56
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJTH
VYpoxk-koHpepenuus "lkana
58 AJEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosnp30BaHne 31E€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJII COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
P . - bu6mmoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOUITFHOTO TenedoHa
Pewrenne 3amau Ha onpeneneHue
60 YaCTOThI U JJIMHBI JIEKTPOMarHUTHOM
BOJIHBI
DnekTpoMarHuTHasl Ipupoja CBeTa.
61 Cko TOI()JTB CBETa BOHII;OEBIG CBOMCTBA buommorexa LOK
P ' https://m.edsoo.ru/f0b31d0
CBeTa
Hcrounuku ceera. [IpsMonuneitHoe
62 acpocCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa [JOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
ComHia u JIyHsl
3aKoH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemienue 3a1au Ha npuMeHEHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3akoH bubnnorexka HOK
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6muoreka [IOK
65 Hcnonb3oBaHue MoTHOTO BHYTPEHHETO

OTpa’XE€HUA B OIITHYECKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c
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JlaGopatopnas pabora "HccnenoBanue
3aBHCHUMOCTH yIJIa MPEJOMIICHHS

66 CBETOBOTO JIy4a OT yIJia maJeHus Ha
rpanuue "Bo3ayx-crekio"
Ypok-koHpepennus "Micnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
Bbu6mmoreka [IOK
68 JIunzel. OnTryeckast cuiia JUH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK

69 [TocTpoenue n3o0pakeHui B JIMH3AX hitps-//m.cdsoo.ru/fi0bddda
Jlaboparopnas pabota "Onpenencaue

70 q)OKyEHorE paCfTOSIHI/IH u oimqecxoﬁ bubmorexa [IOK

_ https://m.edsoo.ru/ff0b4206
CHUJTBI COOMpArOIIEH JTMH3HI"

71 Ypok-koHpepeHnus "OnTuaeckne bubnnorexka HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorera LOK

https://m.edsoo.ru/ff0b4684

7 VYpok-koudepennus "Jled ekt
3penus. Kak coxpanurts 3peHue"

Pa3noxxenue 6enoro ceera B CIEKT.

74 OnbiTel HetoToHA. CriokeHune bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pa6ota "OMBITHI 11O

75 pa3oKeHuIo Oeoro cBeTa B CHEKTP U bubnmoreka [JOK

BOCHPUATHUIO LIBETA IPEIMETOB MPHU UX
HaOJII0/IEHUH Yepe3 I[BETOBbIE

https://m.edsoo.ru/ff0cOe2a
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buabTpEr"

VYpoxk-npaktukym "BonHoBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus"
77 OmnsiTel Peszepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjomieHne cBera
79 aromoM. KBaHTbl. JInHeiuarsie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144¢
CHEKTPHI
20 VYpok-nipaktukym "Habnronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTMBHOCTB U €€ BUIbI bubmorexa [TOK
A 8 https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
82
MOJIENTb https://m.edsoo.ru/ff0c18ac
23 PanpnoaktuBHbIE TPEBpaLICHUS. bubnnorexka HOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenne 3agau mo teme: bubmuoreka [JOK
"PagnoakTrBHBIE ITpeBpaIlIeHUS " https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnana
VYpok-koH(pepenus "PaguoakTuBHbIE
86 1/13131 eHI/I:Ib BpH ; ofe MI; WIMHE bubmorexa HOK
Y1 | PHPOAE, MEIHIUHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
S nepHble peakuuu. 3aKOHBI
A°P pedrtt bu6mmoreka [IOK
87 COXpAaHEHUS 3apsI0BOIO0 U MACCOBOIO

YHCCJI

https://m.edsoo.ru/ff0c1c58
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88

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl ¥ DHEPTUHU

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

&9

Pemenue 3agau no reme "SnepHoie
peaxkuun"

90

Peakiuu cuHTe3a U eneHUs saep.
Ucrounnku sueprun ColiHIA U 3BE3]T

bu6muoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kounpepenmus "Aneprnas
sHepreTuka. Jleictus
PaZAMOaKTUBHBIX U3JTyYE€HUHN Ha JKHUBbBIE
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBnIC sBIcHUS"

Bbu6nmmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHast pabora o Teme
"DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBsbI€ siBeHUS"

94

[ToBTOpeHue, 0600IICHNE.
JlaboparopHbie pabOTHI 1O KypCy
"B3aumopeiicteue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmenue. Pemenue
pacUeTHBIX U KAYeCTBEHHBIX 3aJ1a4 110
teme "TeroBbie npoiecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX ¥ KaUYE€CTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIxX apurarenci'”

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0meHue. Perenue

bu6nmuoreka [IOK
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PAaCUYCTHBIX U KaYCCTBCHHLIX 3a/1a4 110
teme "KIIJ[ anekTpoycTanoBok"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o0o0IIEHNE.

bu6mmoreka [IOK

JI 1 1
78 " abopaTopHsic p a6O"TH HOKYPEY https://m.edsoo.ru/ff0c2¢52
CBEeTOBBIE SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, o6o0menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
.y https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Padora ¢
102 Tekcramu 110 TeMe "KBaHToBas u 1
anepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

1. ®wusuka. 7 knacc. YueOnuk (aBrop A. B. [lepbiikuH).

2. ®usuka. Pabouas terpanb. 7 kmacc (aBtopel T. A. Xannanoma, H. K.
XannanoB). ®usnka. Metonuueckoe mocodbue. 7 kiacc (aBTopel E. M.
I'yrauk, E. B. PriGakoBa).

3. ®uzuka. 8 knacc. Yuebnuk (aBtop A. B. [lepsimkun).

4. ®usuka. 9 xnacc. YueOnuk (aBtopsl A. B. Ilepprukun, E. M. I'yTHHK).

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK «®usuka. 7 kiace»

5. ®wusuka. 7 kinacc. Yuebnuk (aBrop A. B. Ilepbikun).

6. ®usuka. Pabouas terpamgs. 7 wmacc (aBropel T. A. XannanoBa, H. K.
XanHaHoB). ®uszuka. Metoauueckoe mnocodbue. 7 kiacc (aBtopel E. M.
I'ytauk, E. B. Pribakosa).

7. ®uszuka. Tectel. 7 xnacc (aBropel H. K. Xannanos, T. A. XaHHaHoBa).

8. ®wuzuka. Junakrnueckue marepuansl. 7 knacc (aBropsl A. E. Mapon, E. A.
Mapon).

9. ®uszuka. COOpHUK BOMPOCOB M 3anad. 7—9 kiaccel (aBTopbl A. E. Mapos,
C. B. Ilo3zotickuii, E. A. Mapon).

10.21eKTpOoHHOE IPUIIOKEHHE K YUCOHUKY.

YMK «®uszuka. 8 kiace»

1. ®usuka. 8 knacc. YueOnuk (aBrop A. B. Ileppimkun).

2. ®usuka. Meroaudeckoe mnocodue. 8 kiacc (aBropel E. M. I'ytHuk, E. B.
Pri6akosa, E. B. [llaponuna).

3. ®usuka. Tectol. 8 knacc (aBTopel H. K. Xannanos, T. A. XanHaHOBa).

4. Ouzuka. [lugakrudeckue marepuaisl. 8 kiacc (aBtopsl A. E. Mapon, E. A.

Mapon).
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5. ®usuka. COOpHUK BOMPOCOB U 3amad. 7—9 kmaccel (aBTo-pel A. E. Mapom,
C. B. Ilo3otickuii, E. A. Mapon).

6. DJEKTPOHHOE MPHUJIOKECHHE K YUCOHUKY.

YMK «®Puszuka. 9 kiiace»

1. ®usuka. 9 knacc. Yueonuk (apropsl A. B. [lepbimikun, E. M. ['yTHUK).

2. ®uszuka. Temarndeckoe mianupoanue. 9 kiace (aBrop E. M. I'yTHUK).

3. ®usuka. Tectol. 9 knacc (aBtopel H. K. Xannanos, T. A. XanHaHOoBa).

4. Ousuka. lugakrudeckue marepuaisl. 9 kiacc (aBtopsl A. E. Mapon, E. A.
Mapon).

5. ®usuka. COopHHK BOIIPOCOB U 3amad. 7—9 kmaccel (aBTopsl A. E. Mapos,
C. B. Ilo3oiickuii, E. A. Mapon).

6. DIEKTPOHHOE MPUIIOKEHHUE K YUEOHUKY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

1. ®wusuka. bubnuoreka HarsIAHBIX TocoOmit. 7—11 kmaccer (1Mo penakiuei
H. K. Xannanosa).

2. JlabopartopHbie paboThl Mo (u3uke. 7 Kiacc (BUpTyajdbHas (u3UYECKas
naboparopus).

3. JlaGopatopnbie paboThl 1Mo ¢u3uke. & Kiacc (BUpTyajabHas (pu3HUYECKas
nabopaTtopus).

4. JlabopatopHbie paboThl Mo (usuke. 9 kimacc (BupTyalbHas (unyeckas
naboparopus).

5. Jlabopatopus TOUKA POCTA

6. Bubmmorexa IIOK https://m.edsoo.ru/
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