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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO o00Iero 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzukar.

Conepxanue mnporpamMMmbl 1o (GU3UKE HampaBieHO Ha GOPMUPOBAHUE
€CTEeCTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIUXCSA M OPraHU3AIUI0 H3Y4YEHUS
bu3uKn Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (usnke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu Tpedboanuiit GI'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEJAMETHBIM pe3yJbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBS3W E€CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeielieHue y4eOHOro maTepuana
1o rogam o0yuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS IMPEAMETHOTO COJIEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKON
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®usrka ABIAETCS  CUCTEMOOOPA3YIOIIUM JJIS  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MMOCKOJIBKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3ydyaeMbIX XHMHUEH, Ouoyiorued, acTpoHOMHEH U (PU3HMIECKOU
reorpadguei, BHOCHUT BKJIaJ B €CTECTBEHHO-HAydyHYI0 KapTUHY MHUDPA,
npenocTaBiIsieT Haubonee sICHble 00pasibl TPUMEHEHUS HAydYHOTO METOoja
MO3HAHUS, TO €CTh CITOCO0a MOIYYCHHS TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OOpa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHUsA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECa K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpPEAIONAaraer oOBJAJCHUE
CIEAYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE/IOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeIbCTBA JIJIsl TTOTYUEHHUS BBIBOIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B
oOpazoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmx



OCHOBHBIE  00111€00pa30BaTeNIbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuu (poTokoa oT 3
nexadps 2019 r. Ne I1K-4BH).

Ieaun nzyyenus Gpusuku:

NpHOOPETeHHEe HHTEpeca M CTPEMJICHHS OOYYalIIMXCSA K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O pONM (U3UKW IS Pa3BUTHS APYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHEC  TPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npoeCcCHOHATBLHOM JICSITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

JlocTkeHne 3TUX IEJeH mporpaMmbl 10 (U3MKE Ha YPOBHE OCHOBHOIO
obmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIONINX 3a4a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, 3JCKTPHUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINMUCHIBATh M OOBACHATH (DU3UUYCCKHE SIBJICHUS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
IPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BBITIOIHATH OTIBITHI,
nabopaTopHble  pabOTBl W  AKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel GU3NIECKOro COACpKaHus,
BKJIFOYast MH)OPMAIIMIO O COBPEMEHHBIX JIOCTKCHUSIX (PU3WKH, aHATTU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO €O c(hepamu npodheccHoHATBHON ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3HIECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIErO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B Heneno).



[Ipennaraemslii B mporpamme 1no (Qu3uKe MnepevyeHsb J1abopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTEb JAENaeT BEIOOP MPOBEICHUS
1a00paTOpHBIX pabOT M OMNBITOB C YYETOM HHAMBUAYAJIbHBIX OCOOEHHOCTEM
oOyyaromuxcs, CUcKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMbiX B paMKax
OCHOBHOT'O F'OCYapCTBEHHOIO YK3aMEHA 110 (PU3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAOLIIEr0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEINIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

O®uznyeckue BenuuuHbL. M3Mepenue ¢usnueckux BennuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennii. MexxayHapoiHasi ciCTeMa €IMHUIL.

Kak d¢wusuka wu Jpyrue ecTecTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAaHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBbBIC
SIBJICHUS.

2. dusznueckue MpUOOPHI U MPOIEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1T (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimeot.

1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.

2. M3MepeHune paccTOSTHUM.

3. M3MmepeHnue o0bEMA XUJIKOCTH M TBEPAOTO Tea.

4. OnpepneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHne Ttemmneparypbl IIPU IOMOIIM JKUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE THIIOTE3BI: NAIBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIEe BHICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHUHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiectBa. CBsSI3b CKOPOCTH JIBMDKEHUS YaCTHUI[ C
Temmeparypoil. bpoyHoBckoe nBmwkenue, nuddysus. B3aunmopeiicTBue dwacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJKOCTEU M TBEPIBIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBsI3b MEXIy CBONCTBAMHU BEILECTB B Pa3HBbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBH>KEHHSI.



2. Habmonenue nuddysuu.
3. HaGmionenue  sgBieHUM,  OOBACHAIONIUXCS  MPUTHKCHUEM  WIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka jguaMeTpa aTomMa METOJOM PSA0B (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI IO HAOIIOJEHUIO TETUIOBOTO PACHIUPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBWKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr mytu u
BPEMEHHU JIBUKCHUSI.

SABnenue wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYUHA
U3MEHEHHUS CKOPOCTHU [BIDKCHHUS Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BellecTna.

Cuita Kak XapakTepucTuka B3aumoneicTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBIEHHE TATOTEHUS U CUja
TsbkecTd. Cujia TSKeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOomelcTByromas cui. Cuila TpeHUs.
TpeHue CKOIbXKEHUs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpauuu.

HaGmonenre MexaHU4ecKoro JBUKEHUS Tena.
HN3mepeHne CKOpoCTH NPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBeHUsT HHEPIIUH.

CpaBHeHME Macc 0 B3aUMOJICHCTBUIO TEJ.
. CnoxxeHue cuJj, HalpaBJIE€HHBIX M0 OJHON MPSMOM.
Jlabopamopnuie pabomot u onvimot.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABWKEHUS (IIapuUKa B KUIAKOCTH,
MOJIETIN JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHEM CKOPOCTH CKOJBXKEHUS OpycKa WIIM IIapUKa 10
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HaOmonenne u3MEeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TE.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OmbIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (aedopmaiun)
MPYXUHBI OT NMIPUITOKEHHOMW CHUJIBI.

5. OmnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nea 4. JlaBjienue TBEPABIX TeJI, dKMIKOCTEH U ra3oB.



Hasnenue. CnocoObl YMEHBILICHHS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBlieHUs] Ta3za OT oO0bEéMa, Temmeparypsl. llepemaua paBneHus
TBEPABIMU TEJIAMH, XUAKOCTIMU U raszamu. 3akoH Ilackang. [IHeBmaTmueckue

MAaIllMHbI. 3aBUCHMOCTH JABJICHUS >KUIKOCTH OT TiIyOWHBL. [HapocTtaTudeckuii
napanokc. Coobiaromuecs cocyabl. [ 'uapaBinyeckiue MeXaHu3MBbl.

Atmocdepa 3emsn u atMochepHoe aaBieHue. [IpUymHBI CylIeCTBOBaHUSA
BO3yIIHOM o6osouku 3emau. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODS.
[TpuGops! 1151 U13MEepeHus: aTMOCHEPHOTro JTABICHUSI.

JleiicTBHE KHUIKOCTH ¥ ra3a Ha MOTPYXEHHOE B HHUX Tell0. BrITankuBatomas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nmyxomiaBaHue.
Jemoncmpayuu.

S L T o

~

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTb BBITAJIKUBAIOIIEH CHIIBI OT O00BEMa MHOTPYXKEHHOM YacTH
TENa U INIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUAKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIaBaHUE MIIN IOIPYXKEHHUE TN B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITel, AEMOHCTPUPYIONIUE 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pazgea 5. Pabora u MOIIHOCTDH. DHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUsS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTuMdeckass W NOTEHIUAIbHAs OJHEPIUs.
[IpeBpaienne 0JTHOrO BHJ1a MEXaHUYECKOW SHEPTUU B IPYTrod. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue paOOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBM)KCHHM TeJa

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHUs pblyara.
3. N3mepenue KIIJ] HaKJIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMS MEXaHUYECKON SHEPTHUH.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIeCTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJIeHUA. TemIoBoe paclIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKCHUS
gactull. BrHyTpeHnsss sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
TeIuIoIepe1aya 51 COBEpILICHUE paboTHI. Bunsr TEIUIoNEepeaaUn
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JIYYEHHUE.

KomnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTH BeEIIecTBa. TermIooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIwioBoro OanaHca. IlmaBnenne w
OTBEpPACBAHUE KPUCTALIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmencamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JTaBJICHMUSI.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TemnoBeix aABurateneid KIIJ[ TtemsmoBoro asurarens.
TermnoBble IBUTaTeNIM U 3alIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEILUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.
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10.
11.
12.
13.

HaGmonenue nuddysun.

HaGmionenue siBjeHUi cMaulBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEéMa W HarpeBaHUM WIH
OXJIAXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHn paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BEUIECTB.
HaGmonenue kunenus.

HaGmroeHne nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mopenu TenaoBbIX ABUTATEICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJIOHE HITTPHUILA.

OnbITHl, JEMOHCTPUPYIOIIUME 3aBUCUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka ruNOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMs BHYTPEHHEH OSHEPruyd Tella B pe3ysbTaTe
TEIJIoTepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJAWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HAarpeThIM METATHICCKUM ITUITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTENIBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojnencTBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSHUS MEXTY TEIaMu).

Onektpruueckoe mnoisie. Hanpsox€HHOCTh anektpuueckoro mnoss. [IpuHiun
CYNEepHO3UIMU dEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJZHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HNcTtouynuku mOCTOSSHHOTO TOKa. JIeMCTBUS DIIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onekrtpuueckass 1enb. Cuma  Toka.  DIJIEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE COMPOTUBJIEHUE BellecTBa. 3akoH Oma
o yyactka uenu. IlocienmoBaTenbHOE W MApaJUICNIbBHOE  COEAUHEHUE
MPOBOJHUKOB.

PaGora w MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DNeKTpUUeCcKue ey U MOTPEeOUTEeNn AEKTPpUUIECKol sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHble ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHeHue
3JIEKTPOMAarHUTOB B Te€XHHKE. J[efiCTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICHonb30BaHUE 3JJICKTPOJBUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SIBieHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTy4YEHUS BJIEKTPUYECKOM SHEPIUHU.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHSI.
3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsiA0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelCTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3MeKTpUYECKOTro HAaPSI)KEHUST BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOKHOCTH Pa3JeICHHS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS SJIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMSI.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIHMEH U 1pu
CONPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKA U
TADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbIThI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTb AIEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKEHUW IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Js CHIBl TOKAa MNpPU MApPaJUIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YE€pPE3 JIAMIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TOJS TMOCTOSIHHBIX ~ MarHUTOB TPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBHS
KaTyIIKA C TOKOM M MarHura OT CWJbl TOKAa M HAalIpaBJICHUSA TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexkTpoaBUraTeIbHON YCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNME W3MEHEHUM 3HAYEHUs W HaIPaBJICHUS WHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOTO JBWIKEHHUsS. PaBHOMEpHOE NPSIMOJMHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJIMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTH TeJia TP HEPABHOMEPHOM JIBUKECHUHU.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHelHoe aBkeHue. CBoOoHOE
nagenue. OnwiTel ["anumes.

PaBHOMepHOE ABMkKEHHE MO OKpYKHOCTH. [lepmon u yvactota oOparieHus.
JIuneliHas u yrioBasi CKopocTu. LleHTpocTpeMuTenbHOe yCKOPEHHE.

[Tepsbiii 3akoH HptotoHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUMD CyNEepIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUS CKOJIbKEHUs, CHIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. JBmxkenue muaner Bokpyr ComnHpa. IlepBast kocMuueckas CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue MarepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPZIOTO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
“MIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSXECTHU, YNPYrocTH,
TpeHusi. CBsi3b SHEpruu U padboThl. [loTeHIManbHas SHEprus Tea, NOJAHITOro Haj
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKON 3HEPIUU. 3aKOH COXPAHEHUS] MEXAHMYECKOU
SHEPIUH.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEJ

OTCYETa.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKux SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHJKECHUM
OTHOCHUTENBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAacChl Tejla U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenue paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua umiysibca Npu B3aUMOJIECUCTBUHA TEI.

[IpeobpazoBanus SJHEPTUU NPU B3AUMOICHCTBUU TEI.

CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre UMIMyJbca Mpu ad0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON YHEPTUM TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHHUM TEJa MO IeUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJBXKEHHS OpycKa WM JIBYOKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUsI Tejla MPU PABHOYCKOPEHHOM JBMIKEHUHU TIO
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHM 0€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKECHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHUS MPHU PABHOMEPHOM JBHKEHHHU Teia
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHS YDHEPTHUH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMILIATyaa. MaTtemaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaiieHue
SHEPrUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromme — kosiebaHusA.  BolHyxnennole — koneOanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOHCTBA MeXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJNHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4yecKue BOIHBI B TBEPAOM TEJIE, CEICMUYECKHE BOJIHBI.

3Byk. I'pomMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenne koseGaHuii Ted TMOJ JEWCTBHEM CHJIBI TSHKECTH WM CHJIBI
YIIPYTOCTH.
2. Habmronenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmronenue BIHYX)ACHHBIX KOJIEOaHU U pE30HAHCA.
4. PacnpocTpaHeHue NpoAOoJIbHBIX U MOMEPEYHbIX BOJIH (Ha MOIEIIHN).
5. HaGmromenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTMYECKUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre dYacTOThl W TepHoja KoneOaHWi MaTEeMaTHYECKOTO
MasTHHUKA.
2. Ompezenenue 4acTOTHI U MepUoa KoJleOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHOa KOJIeOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJieOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
INPY>KUHHOT'O MasiTHUKA OT MACChI ITPy3a U KECTKOCTH MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazgea 10. DieKTpoMarHuTHoE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3JEKTPOMAarHuTHoIX BOJIH. [llkama 35eKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHerHOE

pactpocTtpanenue ceera. 3atMeHust ConHina u Jlynel. Otpaxenue ceeta. Ilnockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHusi cBera. IloiHOe BHYyTpeHHee
OTpakeHHWe cBeTa. Vcnonap30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xoxa onayuerr B guHze. OnTuueckas cucrema (Qortoarnmapara,
MUKpOCKONAa M Tejneckomna. ['Jla3 Kak omnTuYeckas cuctema. BIM30pykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HetoTona. Croxkenue
CIIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop ny4ei B coOuparoiiei JInH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.
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11. Pa3znoxenue 6e10r0o cBETa B CIIEKTP.

12. IlonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimeol.

1. HccnenoBanue 3aBHCHMMOCTH yrila OTPa)X€HHS CBETOBOTO JIyya OT yIJa
TaJICHUsI.
N3ydenne xapakTepuCcTUK N300paKeHHS MpeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOTO Jiyda OT yrja
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBauTel. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHHe aTOMHOTO
snapa. Hykmonnas wmoxens artomHoro sigpa. WM3otombl.  PapnoakTuBHBIE
npeBparnieHus. [lepros monypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aps/IOBOTO M MAacCCOBOTO YHCE.
DOHeprus CBsi3M aTOMHBIX sjep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku snepruun CosiHia 1 3BE37.

Anepnas sHepretvka. J[eWCTBUS paJMOAKTUBHBIX H3JIYYCHUN Ha IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIEHHUS.

2. CrHekTpbl pa3InYHbIX Ia30B.

3. CnekTtp Bomopoja.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrurka MOHM3UPYIOIMNX U3TYUYESHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CITIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTHMU YACTULBI 1O TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOTYITH TIPETHA3HAYCH JIJIST CUCTEMATU3AIINH
U 0000mIeHWs TPEIMETHOTO  COJACpXaHUS W  ONBITa  JIEITEIHLHOCTH,
NpUOOPETEHHOTO TIPU M3YUYEHUHU BCETro Kypca (pU3uKH, a TakKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3MKe s 00ydJarouuxcs,
BBIOPABIINX 3TOT YY€OHBIN MPEIMET.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECreunBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTEeCTBEHHOHAyYHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUW MPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUecKue
SIBJICHUS, NPUMEHAS I[IOJIyYCHHbIE 3HAHHUS, pelarb 3aJa4yd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
Ipeajaraeres:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHATH
dbu3uYecKue sIBJICHUS B OKPY KAIOIICH IPUPOJIC U MOBCETHEBHOMN KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJie€ BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTUXKEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus

y obOyuyaromierocs 0yayT cOpMUpPOBAHbBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHWE UHTEPECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nYecKol HAyKH;

— [IECHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YUYacTHUIO B OOCYXKJIEHUH OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MPOOJEM, CBSA3AaHHBIX C TPAKTHUYECKUM TPUMCHEHHEM
JTOCTXKEHUN (HU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKHX MPUHLMIOB B JIEATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHMYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTAaBIISIOLICH
KYJbTYPBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronmoJyyms:

— OCO3HaHWE IICHHOCTH 0€30MmacHoro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH TMpaBWil O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYJAOBaHUEM B
JOMAITHUX YCIOBUAX;

— c(pOpMHUPOBAHHOCTh HaBBbIKA pe(IEKCUHU, MPU3HAHUE CBOErO IpaBa Ha
OIKOKY U TAKOTO e MpaBa y Apyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE B PEIICHUU NPAKTHUYECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEPEC K MPAKTUYECKOMY M3yUEHHUIO MPO(ECCUid, CBI3aHHBIX C (PU3HUKOI;

e 7)3KO0JOrM4eCKOro BOCIIUTAHMS:

e — OpHUEHTAlUs Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUM NJIs pELICHUs 3a1ady B
00JIaCTH OKpY’KaloIlled Cpelbl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOXKHBIX TTOCJIEJICTBUIN SISl OKPY>KAIOIIEH CPEeJIbl;

e — OCO3HaHHE TJI00ATBLHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIeM U MyTed ux
pelIeHHUS;

e 8) amanTanMu K M3MEHSIIOIIMMCS YCJOBHMSIM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — MOTPeOHOCTh BO B3aMMOJACHCTBUMU TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUWE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NeSITEbHOCTD;

e — HOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uncie GopMyInupoBaTh
UJIeU, OHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBICHUSX;

e — OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
1076370478

e — IUIAHUPOBAHUE CBOErO pa3BUTHUA B NPUOOPETEHUHM HOBBIX (PU3MUECKUX
3HAHUM;

e — CTpEMJICHHME aHAIM3UPOBATh U BBIABIATH B3aMMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEHCTBHM C YYETOM BIMSHUS Ha OKPYXAlOUIYI Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHsA mMporpaMMbl 1O (U3WKE HA yPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHbIE  y4uyeOHbIE  JCHCTBUS, PEryJIATHBHBIC
YHUBEpCaJbHbIE yUeOHbIC IEHCTBUS.

ITo3znaBaTe/bHBbIE YHUBEPCA/IbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble JJoruuyeckue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTpUBaeMBbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUYECKUM SIBJICHUSIM;
BBISBJISITh NPUYUHHO--CIIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOILIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHIYKTUBHBIX YMO3AKJIIOUEHUN, BBIJBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(bu3HUECKUX BETUYHH;

CaMOCTOSATENILHO BBIOMpPATh CHoco0 penieHUs y4yeOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE JeliCTBUA:

UCITIOJIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIILCKUN HHCTPYMEHT IMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SIBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMAIHUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICOBAHMUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIJBUTATH MPEANOIOKEHNUS 00 UX PA3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIC METOJbI, HHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orbope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(MOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTUMAJIbHYIO (OpPMY IMpeaCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh peIllacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOM rpauKoi ¥ MX KOMOMHAIUSMH.

KOMMyHI/IKaTI/IBH])Ie YHHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHH:

B XOJe OOCYXACHHUS y4eOHOro Marepualia, pPe3ysIbTaTOB J1a0OPATOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJCHHBIC HA PCIICHHE 3aJadyd W IOJJIepKaHue
0J1aroKeIaTeIbHOCTH OOIIEHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU APYIMX YYacCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YNbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEOBaHUS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (PuU3NYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ IOCTIKEHUIO: paclpeiessaTh poJik, OOCYXAaTh IMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpPABICHUIO U KOOPIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalHsIX, TPEOYIOIIHNX
TSt petieHust GU3NIECKUuX 3HAHUI;

OPUEHTUPOBATHCS B  PAJNIMUYHBIX MOAXOAAX TMPUHATUS  PEIICHUN
(MHIUMBHUyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NMUECKON 3a7a9u WIIN
IJlaHa MCCJEAOBaHUsI C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh MpE/IJIaracMbl€ BApUAHTHI PEIICHUM;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJ'lb, AMOIMOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATEeNbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OINBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
(GU3UYECKOrO0  UCCIAENOBAHUS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO HA OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4 WIN
B YTBEPKIECHUAX Ha HAYUHBIE TEMBI U TAKOE K€ IPABO APYIroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy o0yuenusi B 7 Kiaacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe W XUMUYECKUE  SIBJICHWS,
HAOII0JIEHHUEe, DKCIEPUMEHT, MOJENb, THUIOTE3a, CIUHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna,  gedopmarus  (ynpyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath sBiaeHus (nquddysus, TETIOBOE NBUXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  WHEPIUs,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHHsl, Tepefavya JaBlieHUsT TBEPABIMU TeJaMH, S>KUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHMYECKOW HEPruH) MO OMHCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKCHUSI C PA3TUYHBIMU CKOPOCTSAMH B XKUBOW M HEKWUBOU
NpUpOJIe, NEWCTBHE CWIBI TPEHUS B TMPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOTO NTaBJICHUs HA JKMBOW OPTaHU3M, IJIaBaHWE PBIO, phIUaru B
TEeJIe YeI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lauyy B YUEOHYIO,
BBIJIETISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SBICHUN;
OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN U (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSIKECTH, BEC
Tena, Cujla TpeHus, AaBieHue (TBEPAOro Tela, JKHUIKOCTH, Tas3a),
BBITAJIKABAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTCHLIMAIbHAS YHEPTHsl), MpPU OMUCAHWUU MPABUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBIC  HCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaYeHUsI U €AUHUIBI (PU3HMYECKUX BEJIUYWH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUUYMH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys MpaBUiia CJIOXEHUS CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBWJIO» MEXAaHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCHIBATh €r0 MATEMATHUECKOE BBIPAKCHICE;,

OOBSACHATH ()M3UYECKHUE SBIICHUS, TTPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTGKCTE CHUTYyallMid MPAKTHUKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISBJIATh MPUIMHHO--CJICICTBCHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE M3 12
JIOTHYECKUX IIaroB ¢ OMOpPOW Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYCCKUX
SIBJICHUM, (PU3UYCCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B 1—2 JEHCTBUA, WCMOIL3YySA 3aKOHBI U
dbopmynbl, cBs3bIBaromue (U3NUYECKUE BEIUYMHBI: Ha OCHOBE aHalu3a
YCJIOBHS 3aJlauy 3aMUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJIMYHMHBI B (POPMYJIBI M TPOBOJAUTH PACYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIC, HCOOXOAMMBIC ISl PEIICHHS 3aj]a4, OlCHUBATh PEaTUCTUIHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIUTh MPH TOMOIIU
(¢u3MUECKrX METOOB, B OIMCAHUM MCCIICIOBAHUS BBIJCISTH IIPOBEPSIEMOE
Opeanoyoxkenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsIEMbIE
MPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMKUChIBATh XOJI ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl TeTa,
o0béMa, CHUIBI W TEMIEPAaTyphl C HCIOIB30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aNMUCHIBATH TIOKa3aHUS NTPUOOPOB € YUYETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MIPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMUHBI OT
JIPYrol C WCIMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW JBWIKCHUS TeEJNa, CHIIBI
TPEHHsI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOoTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUTOIIAN COMPUKOCHOBEHUS TEJl, CHUITBI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOIICH CHUIBI OT 00BhEMaA
MOTPYKEHHON YacTH Teja M OT IUIOTHOCTH JKHJIKOCTH, €€ He3aBHCHUMOCTHU
OT TUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phldyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUHM  Y4eOHOTO WCCIICOBAaHMS, COOMpaTh yCTaHOBKY |
BBITIOJHATh M3MEPEHUsS, CIEenys MPeIOKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOAUTh KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TEI0, KOIP(OHUIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOMW BEITUYMHBL;

COOJTIO/IaTh MpaBUIIa TEXHUKHU OE30MaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAONIUECS COCYIbI, OapomeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOAOMPOBOAA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBOM HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
0 CBOHMCTBaX (PUBHYECKUX SBICHUN M HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHus 0€30MacHOCTH MpH O0palleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPaHEHHUS 3/I0POBbS M COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh OTOOpP HWCTOYHMKOB HWH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TyTéM CpPaBHCHUSA PA3IUYHBIX WMCTOYHUKOB BBIICIATH
uH(bOpMAINIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

MCIIOJIb30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHU HAYYHO--TIOMYJISIPHYIO
auTepatypy  (usmyeckoro  copepiKaHuWs, CIPaBOYHBIC MaTePHUAIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(YOPMAITUY U3 OJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAIK (HU3UIECKOTO COICPKAHUSI, B TOM



qyciae MyOJIMYHO JAeNlaTh KpaTKHe COOOLIEHMsSI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU OBTOM T[PaAMOTHO HCIOJIb30BaTh
U3YYEHHBIA TOHATUIHBIM anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBIIOJIHEHUM YYEOHBIX MPOEKTOB W HMCCIEAOBAHUNA pacHpenesnsiTh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C TMOCTaBJICHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJCHUCTBUE, YUUTBIBAS MHEHUE OKPYKAIOIIUX.

K xonIy o0yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBIKCHHE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALTNUECKUE U
amopdHble Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPCHHSS DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA AJIEKTPUUECKUN TOK, MAarHUTHOE MOJIE;
pa3nnyath SIBJICHUS (TEIUIOBOE PACIIMPEHUE M C)KaThe, TeIvlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KANWUISPHBIC SIBIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaumsaius (OTBEpAeBaHUE), KUIICHHE,
TeIJIonepeaayda (TEeTIONPOBOAHOCTb, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTPU3AIUs TEJ, B3aUMOJEUCTBUE 3apsA/IOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aNUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, RJIIEKTPOMArHUTHAs MHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISApHbIE SBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMiid, Apeid MOI0COB, POJIb MAarHUTHOTO MOJS ISl KM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIICNSTh CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBICHUS, UCTIOJb3Ys
dbu3nyeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSE SHEPrus, KOJIUYECTBO
TEIJIOThI, yJeldbHAs TEIJIOEMKOCTh BEIECTBA, YAEIbHAas TEIIOTa



IUIaBJICHMS], yJeJabHAas TEIJIoTa MNapooOpa3oBaHMs, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJja TOKa, JJIEKTPUYECKOE HANpPSDKEHUE, CONPOTHUBICHUE NPOBOJHHUKA,
yIeIbHOE  CONpOTHBJIEHHE  BellecTBa, paboTta W MOIIHOCTH
ANEKTPUYECKOrO0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(bU3UYECKU CMBICT HCIOJIb3yeMbIX BEJIUYUH, 0003HAYEHUS W €IUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
bU3UMYECKYI0 BEJIMYMHY C JAPYTMMU BEJIIMYMHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJOKEHUS MOJIEKYJSIPHO--KHHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIMUIT CYNEPIO3UIMHN ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUsd 3apsaa, 3akoH OMa Juis ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3WUYECKHE TMPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJadyd B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHBI U
dbopMyibl, cBs3bIBaOIMNE (U3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3aJa4d 3alHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PEIIEeHWs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEoOXOMUMBbIE i €€ pElIeHHs, MPOBOAUTH pacyéThl W CpPaBHUBATH
MIOJIY9€HHOE 3HaueHNe (PU3NIECKON BEIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh MOPOOJEMBI, KOTOPbIE MOXKHO PpEIIUTh MPU [OMOIIU
bu3MUecKrX METO/OB, HWCIOJIB3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
IIPOBEPSAEMOE  TPEIANOJIOKEHUE, OLUECHUBATh NPABWIBHOCTH IOPSIAKA
IIPOBEJICHUS UCCIIEA0BAHMUS, JEJIATh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUN WU
¢u3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MpOIEcca OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUM OT ILBeTa H3JIydvarolled (Torjoiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMMEPATYpPbl KUIKOCTH H
mwIonaau €€ TOBEPXHOCTH, DJJIEKTpU3aLUMs TeJI MW B3aUMOJCHUCTBUE
AJIEKTPUYECKUX 3apsSA0B, B3aUMOACHUCTBHE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allisl MArHUTHBIX TI0JIEM TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha NPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
pOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUS, OMTUCKHIBATH XOJI OIbITA U (POPMYJIHPOBATH BHIBO/IBI;
BBITIOJIHSIT, ~ TMPSAMBIE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOM
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPSDKEHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB M JAaTYUKOB (PU3UYECKUX BEJIIMYHMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM NPSIMBIX  HM3MEpPEHHl  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANpsDKEHHs Ha  MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJEN0BATENIbHOTO M MapajuIeIbHOTO  COEIWHEHUMN
NPOBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHJAE TaONHI] U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHUs: (U3MYECKUX BeNUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpAaTh
AKCHEPUMEHTAIBbHYIO YCTAaHOBKY, CIIElysl IPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pyT0BaHUEM;

XapaKTepu30BaTh MPUHLUUNBI JEUCTBUS HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHUCAaHUS (B TOM 4YHUCIE:
CUCTEMa OTOILICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amMIepMmeTp,
BOJITMETP, CUETUUK DBJICKTPUUYECKON SHEPrUu, 3IIEKTPOOCBETUTEIbHBIE
npuOOpbI, HATPEeBATEIbHBIE YIIEKTPONPUOOPHI (TPUMEPHI), dTEKTPUUECKUC
MPEJOXPAHUTENH, FJIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢u3nyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA U H3MEpPUTEIbHbIC
npuOoOpbl MO CXEMaM M CXEMATHYHBIM PUCYHKaM (GKHJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, IABUTATEIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX



Iernel ¢ MOoCaeA0BaTeIbHBIM U MMapajluIeIbHBIM COSAMHCHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JICKTPHUSCKHX TIETIeH;
MPUBOIUTH  TpUMEphl  (HAXOmuTh  WHPOpMAIMIO O  TIpuMepax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpaIeHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 3JI0POBbS M COOJIOIACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpPKAHHUS B
WNuTepHere, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIM MOXET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh MPHU BBITOJTHCHUHM YYCOHBIX 3a/IaHWA HAYyYHO--TIOMYJISPHYIO
IUTEpaTypy (HU3UYECKOTO  COACpIKAHUS, CIPABOYHBIC MaTCpPUAJIBI,
pecypcel cetn MHTEpHET, BlaaeTh NpruéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepXaHWs, B TOM 4YHCJIE IYOJMYHO TIPEJICTABISATH pPE3yIbTaThl
IIPOSKTHOW WJIM HCCJICAOBATEIbCKOW JEATEILHOCTH, TIPH 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapaT Kypca (H3UKH,
COIPOBO’KJIATh BBICTYIUICHHUE MTPE3CHTAIINCH;

IPY  BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (PU3HUCCKHX
IPOIIECCOB PACIpPEACNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJIECHHBIMH 3aJadyaMi, CJIEIUTHh 3a BBIIMOJHEHUEM IUIAHA IEUCTBHUI U
KOPPEKTHPOBAaTh €ro, aJcKBaTHO OIICHWBATh COOCTBCHHBIM BKJAJ B
NESATeIIbHOCTD TPYIIIbI, BRICTPAUBaTh KOMMYHHUKATUBHOE B3aWMO/ICHCTBUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IHKTHI.

K xoHy 00yueHust B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHUCTEMa OTCcU€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, JAePOopMaIius
(ympyrasi, TacTUYecKas), TpPeHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPETPY3KH, LUEHTP TAKECTH, aOCOTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPJIOrO Tella, paBHOBECHE, MEXaHUUECKUE KoJieOaHus U
BOJIHBI, 3BYK, HH(QPa3ByK U YJIbTPa3BYK, DSJIEKTPOMArHUTHBIE BOJIHBI,
[IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
CIEKTPbI UCIYCKaHUs U TMOIJIOLIEHUS, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEpHAsi SHEPIeTHKA;



pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE IBUKEHUE MO OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOoJeOaTelbHOE JBIMKEHHUE (3aTyxarouue U
BBIHYKJICHHbIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBH)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJMHEWHOE pacinpoCTpaHEHUE, OTPAXEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJIOXEHUWE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOSHMKHOBEHHE JMHEHYATOro CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4wuciie (U3MYECKUEe SBICHHUS B TPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTMYECKOe EHCTBHUE BHUIUMOTO,
yIbTPaUONIETOBOIO W PEHTICHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOAHBIX MHHEpAJIOB, JACHCTBHE pAaTUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJOBeKa), NMpH ATOM MEPEBOJAMUTHh MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIJICNATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKK) (HUIMUIECKUX
SIBJICHUH;

ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
¢dusznueckre BEeTUYMHBI (CpeAHSsE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHue, IyTh, YIJI0Bas
CKOPOCTb, CHJIa TPEHHS, CUla YNPYTOCTH, CHJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TaJCHUSA, BEC Teja, HMIIYJIbC Tejla, HUMIYJIbC CHIIBI,
MEXaHH4YecKass padoTa M MOIINHOCTh, MOTEHLUAJIbHAs DJHEPrusl TeJa,
HNOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, NOTECHLIHMAJIBHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYeCKas JHEprus,
MEPUOJ M YacTOTa KOJIEOAHUH, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIIECHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH HCIOIB3YEMBIX BEIUYMH,
0003HaYeHUsI U €AUHULBI (PU3UYECKUX BEJIMYMH, HAXOAUTH (OPMYIIHI,
CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWs] 3HEPruHu, 3aKOH BCEMHPHOIO TATOTEHHS,



NPUHIMI CYNEPHNO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO U MacCOBOI'O YHCEI
OpU AIEPHBIX pEaKUUsAX, NMPU ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE TMPOLECChl M CBOICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYMHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JIOTUYECKUX LIAroB € OMOpoi Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3HYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cucremy u3  2-3
YpaBHEHHMI), UCIIONB3Ys 3aKOHBI U (hOPMYIIbI, CBS3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaYeHUs (U3MUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXKHO PEIIUTh MpPU TOMOIIH
(¢u3MUeCKX METO/OB, HUCIOJIb3Ysl ONHUCAHHE HCCICAOBAHUS, BBIICIATH
IpoBepsieMOe  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSIAKA
NPOBEJICHUS  HCCIIEIOBAaHUS, JleJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
PE3yNbTaThl HAOIIOICHHUI U OIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
¢du3nuecknux CBOWCTB Tenl (M3ydeHHEe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBHUCHUMOCTh IepUoAa KoJIeOaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJbIX KOJEOAHUH, NPSAMOJIUHEMHOE paCcIpPOCTPAHEHHE CBETA,
pa3noKeHue OeJoro CBeTa B CIEKTpP, U3YYEHUE CBOWCTB H300pakKeHMsS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomieit
JUH3€, HAONIOJEHUE CIUIOLIHBIX W JIMHEHYaThIX CHEKTPOB HM3IYyUECHHUS):
CaMOCTOSAITETTLHO  COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
o0opynoBaHUs, ONWCHIBATH XOJl OMbITAa W €ro  pPe3yJbTaThl,
dbopMynHpOBaTH BHIBOJIBI

IIPOBOJUTH NMPU HEOOXOJUMOCTH CEPUIO NMPSAMBIX U3MEPEHUH, Onpenemss
cpeaHee 3HAuYeHUWE U3MepsieMON BeNIMYHMHBI ((POKYCHOE pacCTOSHHUE
cobuparoniel JMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a U3MEpPEHUS
(u3MepuTenbHOro nNpudopa);

MPOBOJINTh  HMCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH MYTH OT BpPEMEHU



IIpU PAaBHOYCKOPEHHOM JIBIKCHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KOJie0aHUN MaTeMaTU4YeCKOro MasiTHHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrIJjla MaJeHUs U yIJia MpeJIOMJICHHs] OT yria
najieHus): IUIAHUPOBATh HCCIEIOBAaHHE, CaMOCTOATEIbHO COOUpATH
YCTAaHOBKY, (UKCHUpOBAaTH pe3yibTaThl MOJYYEHHOM  3aBUCUMOCTHU
bu3UYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

POBOJIUTh KOCBEHHBIE UW3MEPEHUs (PUIMYECKUX BEIUYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla TpPU PaBHOYCKOPEHHOM JBIKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHUs], KECTKOCTh MPYKHUHBI, KOIPHUIIMEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoJieOaHWl MaTeMaTHYeCKOTO U MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Cuja CcoOuparoield JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh IKCIEPUMEHTAIILHYI) YCTAaHOBKY U
BBITIOJIHSITE U3MEPEHUS, CIIeNysl MPEIJIOKEHHON UHCTPYKIIUU, BBIYUCIIATH
3HaYCHHUE BEJIMUMHBI U aHATM3UPOBATH MOJIYYEHHBIE PE3YIbTATHI C YIYETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coO01aTh MpaBuiia TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000pya0OBaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKA HU3YUYEHHBIX (U3UUYECKUX MOJENei:
MaTepHuajibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHIMINBI JACHCTBUS HW3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHus (B TOM YHCIE:
CIIUJIOMETpP, JaTYUKHU TIOJOKEHUS, PACCTOSIHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepucKom, (oToammapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBICHUNU ©  HEOOXOAUMBIE (Pu3MUECKUe
3aKOHOMEPHOCTH;

UCIIOJI30BATh CXEMbl M CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOILIECCOB
MpU PEHIEHUU Y4YEOHO--MPAKTUYECKUX 3aJad, ONTHYECKUE CXEMbl s
MIOCTPOCHMS N300paXEHUH B TIJIOCKOM 3€pKajie M COOMPArOIICH JINH3E;
NPUBOAUTHL  NpUMEpPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUYECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPpU OOpallleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHMsI 3JI0POBbS M COOJIOJICHUS
HOPM KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH cpejie;



OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJACpKAHHUS B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMNpPEAENICHUs JTOCTOBEPHOCTH MOJYYEHHOW MH(POpPMALUU HA OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOIHEHUH YYEOHBIX 3aIaHU HAy4HO--TIOMYJISIPHYIO
auTepaTypy (U3MYECKOro  CcoAepiKaHUs, CIpPaBOYHbIE MaTepUalbl,
pecypebl cetn MIHTEpHET, BiIaieTh NpUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, TPU ATOM TIpPaMOTHO  HCHOJb30BaTh  W3YYEHHBIU
NOHSATUMHBIA armapaT W3y4aemMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bu6moreka [IOK
1.1 () - 2 0 0
H3HKA - HayKa O npHpoae https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 duznveckue Be 2 0 0
VSTHCCRHIE BEIAHHBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTBenHona i METO/I IO3HA 2 1 1
FOCTREHEORAYIER MEI0A HOSHARA https://m.edsoo.ru/7£416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1 0 0
Tpocitie BeliccTna https://m.edso0o.ru/7£416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) 0 0 bubmuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 1 1 Bubmiorexa OK
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6nmoreka [JOK
3.1 M 3 0 0
CXAHITICCROC AABIDKCHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 0 2 bu6nmoreka [JOK




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

bubmmoreka [{OK

3.3 Cuna. B 14 2
g, BHbL Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2 1
JlaBierue KHKOCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChEpHOE A1aBIeHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 1 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pagota 1 MOHOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 68 12




8 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. TenjioBble siBJIeHUS
bubmmoreka [{OK
1.1 i 1
CTpoeiHe 1 CBOHCTBA BemecTBa 7 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 2
CTIIOBBIE MPOTIecCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 0 0 bubnuoreka [IOK
' U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 5 20 1 5
OCTOAHHBIH STEKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 2 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4 1 0
IJICKTPOMATHUTHAS MHIYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 10




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | 0 bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoneiicTBue Te 20 1 2
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUSI 10 1 0
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 0 2
RAFIHACCRHC KOACOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHU4YeCcKHe BOJIHBL. 3B 8 1 0
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znen 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI
31 DIEKTPOMarHuTHOE MOJIE U 6 0 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI PACIPOCTPAaHEHMSI CBETA 6 0 2 bubnuorexa [IOK




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

bubmmoreka [{OK
4.2 JI 0 6 1
HHSEL H OTITHHECKHE TPHOOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P
3 a3Jo)keHue 0eoro cBeTa B CIEKTP 3 0 hitps-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
1 " 4 2)
5 CITyCKaHHWE U MOTJIOMICHUE CBETa aTOMOM https://m.edsoo.r/7f41ada6
bu6moreka [IOK
2
> (Tpoetiie aToMHOrO A1pa 6 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FlaepHEIe peakiim 7 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBToOpuTEIbH0-00001IaK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 0 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 14




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI
pecypchl
| ®du3rKa — Hayka O MPHUPO/IE. | 0 0
SBneHus npupopl
2 DU3NYECKUE SBICHUS 1 0 0
dusndecKue BeTMIHHBI U UX
3 1 0 0
U3MEpEeHNE
Ypok-uccnenoanue "N3mepenne
4 TEMIEPATyphl PU TOMOIIU | 0 |
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”
MeTto/1bl HAyYHOTO TO3HAHMSL.
5 Onucanne GU3NIECKUX SIBICHUM C 1 0 0 bubmorexa HOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO0 MOJIENeH
O6061menue no pazaeny "dusuka u
6 €€ poJib B TIO3HAHUU OKPYKAIOILIETO 1 1 0
mupa"
Crpoenue BemectBa. OMBITHI,
7 OKa3bIBaIOLIME JUCKPETHOE 1 0 0 Bubmmorexa LIOK
A HHHE JICKP https://m.edsoo.ru/ff09fe0a
CTPOEHHME BEIlleCTBa
bu6mmoreka [JOK
8 BI)KEHHME YaCTHUIl BEILIECTBA 1 0 0
A HBel https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «ONbITHI IO 1 0 1




HaOJIIOJICHUIO TEIUIOBOTO PaCHUIMPEHUS

ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUHN
1 BoJbI. O600IIEeHNE 110 pa3aety bubnmoreka [JOK
«IIepBoHauanbHBIE CBEJACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHuueckoe JABHKEHUE.
12 PaBHOMEpHOE M HEPABHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05¢c6
JIBYOKCHUE
bu6moreka [IOK
13 CxopocTts. EquauIBI CKOPOCTH
p AL P https://m.edsoo.ru/ff0a079c
14 Pacuet nmytu u BpeMeHU JBUKEHUS bubmorexa OK
s P A https://m.edsoo.ru/ff0a0aed
HNueprusa. Macca — mepa
bu6mmoreka [IOK
15 WHEpPTHOCTH Tell. JlabopaTopHas
https://m.edsoo.ru/ff0a0c10
pabota Nel «M3mepeHue Macchl T
IInoTHoCTh BemecTBa. PacueT maccel bubnuoreka [JOK
16
1 00beMa Tella 1o ero IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota Ne2
17 «OmnpezaeneHue MmIOTHOCTUA TBEPAOTO
Tena»
13 Pemenne 3agau o teme "I1moTHOCTD bu6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepucTHUKa
19 B3aumoaeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas paborta Ne3




«M3yueHue 3aBUCUMOCTH PaCTSKEHUS

(medopmaryn) TPy UHBI OT
MPUJIOKEHHON CHJIBI)

21 SIsnenue tarorennsa. Cuia TsSHKECTH
CBsi3b MEX]1y CHIION TSKECTH U
. bubnuoreka [JOK
22 Maccoii Tena. Bec Tena. Pemmenme
" " https://m.edsoo.ru/ff0al778
3ama4 o teMe "Cuia TsSHKeCTH

oy Cuina TsHKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502

bu6moreka [IOK

24 Nsmepenne cui. JImHamMomeT

P A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrioxeHue AByX CUJI, HalPaBIEHHBIX
26 10 OJHOM TPSAMOM bubmorera [IOK
N p ’ https://m.edsoo.ru/ff0ala70
PaBHoielicTByOIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHoaeiicTBytOIIAsA crt"

)3 Cuna tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota Ned
«M3ydyeHne 3aBUCUMOCTH CUJIbI

29 TPEHUS CKOJIbKEHHUS OT CUJIBI bubmmorexa [IOK

p https://m.edsoo.ru/ff0alcc8
JIABJICHUS U XapaKTepa
CONPHUKACAIOIIUXCS TOBEPXHOCTEN»

30 Pewienue 3agau Ha onpeneneHue
PaBHOAENCTBYIOIIEN CHJIIbI

31 Pemenue 3amau no temam: «Bec bubmuoreka [JOK




Tenay, «I'padudeckoe n300pakeHue
cuy, «Cunbly, «PaBHOAEHCTBYIOMIAs
CHII»

https://m.edsoo.ru/ff0alde0

KontponsHast padora Nel mo temam:
«MexaHnudeckoe IBUKeHHEY, «Macca,

32 MIOTHOCTBY, «Bec Temay,
«I"padudeckoe n300pasKeHUE CHIDY,
«CHIbD»
Jasnenune. CiocoObl yMEHBIICHUS 1 bubmuorexa [JOK
33
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD
34 aBJICHHS Ta3a oT 00bEMa bubmorexa HOK
g ’ https:/m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua maBieHHS TBEPABIMU
35 TGJ‘II;MI/I JKUJIKOCTIMH U fa3aMH bubmorexa HOK
> A ' https:/m.edsoo.ru/ff0a25b0
3axoH Ilackais
36 JlaBiaeHne B )XUIKOCTH U rase, bubnuoreka [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo teme «JlapneHue B bubnuoreka [JOK
JKUJIKOCTH M Tra3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Cooo0iarornyecs cocyasl
rator yA https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa LOK
P p https://m.edsoo.ru/ff0a3136
40 ManomMmertpel. [lopuiHeBoii
JKUJKOCTHBIN HAacoc
41 Atmocdepa 3eMiH U IPUYUHBL €€ bubnuorexa [IOK

CYIICCTBOBAaHUA

https://m.edsoo.ru/ff0a2b5a




Bec Bozmyxa. ATmMmocdepHoe

bubmuoreka [JOK

42 JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTo JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDOBHEM bubmmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnnorexa [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaq nmo reme "
AtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH W Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmorexa OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopnas pabora Ne 5
43 «OmnpeneneHre BITATKUBAIOIICH bubnuoreka [JOK
CHUJIbI, ICCTBYIOILICH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTbH)
JlaGopaTtopnas pabota Ne6 10 Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»
bu6mmoreka [JOK
>0 Inasaune Ten https://m.edsoo.ru/ff0a3a96
JIaGopatopHas pabota Ne7
51 "KoHcTpynpoBaHue apeomMeTpa uin

KOHCTPYMPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30noabEMHOCTH"




52

Pewmrenne 3anau o remam: «IlnaBanue
cyaoB. Bo3ayxomninaBanuey,
«/laBieHne TBEpBIX TEIN, JKUIKOCTEN
U ra3oB»

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

KonTtposnsHast padota Ne 2 o teme
«/laBneHue TBEpABIX TN, KUIKOCTEH
U Ta30B»

54

Mexanuveckast pabora

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomntHocTs. EAWHAITEI MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpHU
noanéMe o Jectauie"

57

[Ipoctbie MexaHn3Mmbl. Poiyar.
PaBHOBecue cuil Ha peluare

58

Pbruaru B TexHHKE, OBITY M IPHPO/IC.
JlaGopaTtopnas pabota No§
«HccnenoBanue ycuoBHi paBHOBECHSI
pbIyaray

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau 1o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduiment noneznoro neicTBus
MexaHu3Mma. Jlaboparopnas padora
Ne9 «M3mepenne KIIJ] HaknoHHON
IJIOCKOCTH

61

Pemenue 3agau no reme "Pabora,
MoIHocTh, KIT/1"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48




62

Mexanudeckasl SHEpTUsl.
Kunerndeckas u noTeHuuanbHas
SHEPIUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKcnepuMEHTaNbHOE OTIpeIeTICHUE
N3MEHEHNS KWHETUYECKON 1
MMOTEHINAJIBHON YHEPTUU IIPU
CKaTBIBAHHWM TeJIa 110 HAaKJIIOHHOMN
mI0cKkocTH"

65

KontponsHas padora Ne3 no teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

66

Pezepsnbiit ypok. U”TOI'OBASA
KOHTpOJIbHAs paboTa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
1o teme "JlaBieHue TBEPIBIX TEII,
JKAIKOCTEN U ra3os"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0adffe

68

Pe3epBHbIil ypok. « ApxumeioBa
CHIIa»

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrtpoabubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOpUHU U UX OTIbITHBIE 1 0 0 brommorexa [TOK
https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYIT 1 0 0
3 Monenu TBEpPAOTO, )KUAKOTO U 1 0 0 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM | 0 0
BEI[ECTBA HA OCHOBE IMOJIOKEHU
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdusie Tena 1 0 0 hitps://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | 0 0 bubnuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacHmMpeHue u cxaTue 1 0 0 hitps://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIUIOBOTO JIBUKEHHUS 1 0 0
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 0 0 bubnuorexa [IOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 0 0 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCIIOJIE30BaHME TEIIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEILECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"
12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHME TEIIOBOTO OanaHca. bubnnorexa [JOK
TennooOMeH U TETUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabota Nel
14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMI000MEeHa MTPU CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpstYeil BOIbI"
Pacuer xonuuecTBa TEMIOTHI,
15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBLJICTIIEMOTO UM MPU OXJIKICHUU
JlaGopaTtopnast pabota No2
16 "OnpeneneHne yaeabHON bubnmorexa [IOK
P Y ) https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTHU BEIIECTBA
17 DHeprus TOIUIMBA. Y IelbHas TEII0Ta bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEp/ICBaHKE
18 KpUCTAIMYECKUX TeJl. Y AelIbHas bubmnorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TEIJI0TAa IJIABJICHUS
Pemrenne 3amau o reme " [1naBinenue
19 U OTBEPJICBAHUE KPUCTATITNYECKUAX bubmorexa HOK
" p p https://m.edsoo.ru/ff0a72fe
TeN
20 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnmoreka [JOK




Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas teriora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhl KATICHHSI
OT aTMOC(EPHOTO JTaBIICHUS

bubmmorexa [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnoctbs Bo3ayxa. JlaboparopHas
pabota Ne3 "Omnpenenenue
OTHOCHTEIILHON BIAXKHOCTH BO3AyXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBuraters.
TermoBble ABUraTEN U 3aIllUTa
OKpYXKaloIen cpeipl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TemnsoBrle SIBJICHUS.
M3meneHue arperaTHbIX COCTOSTHUI
BelecTna"

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

28

KonTtponsHast padota Nel mo teme
"TemnoBble sBneHus. 3Menenue
arperaTHbIX COCTOSIHMI BeniecTa"

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

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apa10B

30

VYpok-uccienosanue "Onexkrpusanus




TeJ UHAYKLIHUEN U IIpU
CONIPUKOCHOBEHUU"

B3anmoelictBre 3apsyKeHHBIX TEIL.

bubmmorexa [{OK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
0 HanpsiskeHHOCTB JIEKTPUYECKOTro bubnuorexa [JOK
noJia. [IpuHIuMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocutenu snexTpuueckux 3apsiioB.
33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma
14 [IpoBOAHUKH 1 AVDIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPaHEHMs BIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubnuoreka [JOK
CBOMCTB 3JIEKTPUYECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUSA €0
36 cyiiecTBoBaHus. McTouHuku bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [JOK
37 JlercTBUA 3JIEKTPUYECKOTO TOKa
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3NEKTPUYECKOTO MOJISI Ha MPOBOIHUKHI
U JTUAJIEKTpUKHU"
39 DNEeKTPUYECKUM TOK B METAIJIaX, bubnunoreka [JOK
JKMAKOCTSAX M rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
41 Cuna Toka. JlaboparopHas padora Ned bubnuorexa [IOK




"N3mepeHue U peryinpoBaHUE CUJIIBI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEeKTpUUECKOE HAMPSKEHHE.
Bossr™mertp. JIaboparophas paboTa

bubmmorexa [{OK

42 Neo5 "Uzmepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTHBIEHHE MPOBOTHUKA. bubnuoreka [JOK
VY enpHO€e CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopnast pabota No5

44 "N3mepeHue conpoTUBIIEHUS bubnuoreka [IOK
MPOBOJIHUKA IIPU IIOMOLLIU https://m.edsoo.ru/ff0aa738
aMIepMeTpa u BOJIbTMeTpa"
3aBUCHUMOCTb CUJIBI TOKA OT

45 HanpspkeHust. 3akoH OMa Jij1s ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopnast pabota Ne6
"UccneqoBanue 3aBUCUMOCTU CHIIBI

46 TOKA, UIYLIEr0 YEpPe3 PE3UCTOP, OT Bubmrorexa LIOK

https://m.edsoo.ru/ff0aa04e

CONIPOTHUBIICHHUS PE3UCTOPA U
HalpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U TapAIIIENBHOE
COEIMHEHUS IIPOBOTHUKOB
JlabopatopHnas pabora Ne7 "[IpoBepka

43 IIpaBUJIA CII0KEHWS HANIPSHKEHUN MTPU bu6nuoreka [IOK
IOCJIEN0OBATEIEHOM COEIMHEHNU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"

49 JIaGopatopHnast pabora Ne 8 bubnuorexa [IOK

"ITpoBepka mpaBuiia JUIst CUIIBI TOKA

https://m.edsoo.ru/ffO0aadle




IIpHU NapajjIeIbHOM CO€OUHEHUN
pe3uctopos"

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa Oma Jij1g pa3IndHOrO bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnuoreka [JOK
Toka. 3akoH [xxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopnast pabota Ne9
52 "Onpenenennre padbOTEl U MOIITHOCTH bubnmorexa LOK
p P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DNEeKTPUYECKUE LETH U MOTPeOUTEn
53 DJIEKTPUYECKOM SHEPTUH B OBIT bubmorexa HOK
P P Y- https:/m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apspKeHHBIE Tela U UX bubmorera [IOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaecTBHS. [1oCTOSHHBIN
AJIEKTPUYECKUN TOK"
Kontponbras padorta Ne 2 o Teme
"DEeKTpUUECKUE 3apsabl.
55 3a }I)KCI;)-IHLIG Tena I/IpI/IX bubmorera [JOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoAeicTBHS. [10CTOSHHBIN
ANEKTPUYECKUH TOK"
56 IlocTossHHBIC MAarHUTHI, UX
B3aHMMOJICHCTBHUE
57 VYpoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
IMOJICH ITOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nose. MarHuTHOE MoJie bubmuoreka [JOK




3eMJId U €r0 3HAYEHHME JUTA KU3HU Ha
3emite

https://m.edsoo.ru/ff0acOba

59

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne 31eKTpOMarHiToB B
TeXHuKe. Pemmenne 3amay no teme:
"MaruuTtHoe 1oJe"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DIEKTPOABUTATEND MIOCTOSTHHOTO
Toka. Mcrions3oBanue
3J'IGKTpO)IBI/IFaTeJ'[eI/IWB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajes. 3akoH
AIIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoOsr
MIOJIyYEHUS DJIEKTPUUECKON SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJBHOM paboTe
1o TeMe "DNeKTpUUYECKUe u
MAarHuTHBIE SBJICHUS"

65

KonTponpHast pabotaNe3 mo teme
"DNeKTpUUECKre U MarHUTHbBIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepsHrbiit ypok. UTOI'OBAS
KOHTpOJIbHAas! paboTa.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOacc5e




PesepBHeIit ypok. PaboTta ¢ TekcTramu

67 o Teme "llocrosiHHbII 1 0 bubmmorexa [OK
N " https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKUN TOK
68 Pesepubiit ypok. PaGoTa ¢ Tekctamu | 0
o Teme "TermnoBkie siBeHUA"
OBUIEE KOJIMYECTBO YACOB I10 68 10

[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. | 0 0
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 0 0 bu6moreka [IOK
MEXaHHUYECKOTO JABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 0 0 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOJIMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 0 0
CKOPOCTb

5 [IpsimonrHeNHOE PaBHOYCKOPEHHOE | 0 0 bubnnoreka [IOK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHUS. 1 0 0
I'paduk ckopoctu
JlaboparopHas padota Nel

7 "Onpenenenre yCKOpeHus Teia Ipu | 0 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JABI)KEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"
CBoOoHoe nagenue Tei. OmbIThI

8 1 0 0
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | 0 0 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " yacTtoTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneitHas u yriaosas

CKOPOCTH.
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CUJIBL. https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIAs CHIIA. https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynieprio3unusi Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npUMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [IOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsocE.Iru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
7 JlaGopaTtopnast pabota No2 bubnnoreka [JOK
«OmnpeneneHue KeCTKOCTU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cra Tpenms https://m.edsogru/fanﬂ 38
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota No3
20 "Ol'IpIe)I[eJ'IIG)HI/Ie ioa(p(pHuHeHTa TPEHMUS Bubmmorexa LIOK
P — https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuna bubmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuorexa [IOK




TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaACHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBkeHne el

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenne 3agau mo teme "Cuna
24 TSHKECTU U 3aKOH BCEMHPHOTO bubmorexa HOK
. P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS

)5 [IepBas kocmMu4eckasi CKOpOCTb. bubnuoreka [IOK
HeBecomocTts u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHOM TOUKH.

26 AOGCOIOTHO TBEPI0E TEIIO. bubnuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOI OChIO BpaIllCHUS

27 MowmeHnT cunsl. LlenTp TsxecTu

)3 Pemenne 3agau nmo reme "MoMeHT bubnuoteka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo

" bubnuorexa [JOK
29 TeMe "MexaHn4JecKoe JIBIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BsaumopneiictBue Ten
Kontponsnas pabora Nel mo teme
30 "MexaHn4eCcKoe IBUKECHUE bubmmorexa [TOK
N a | ) https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynsc Tena. Ummynse cuiel. 3aKkoH
31 COXpAaHEHUsS UMITyJIbCa. YIIPYroe U bubmmorexa [TOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE
3 Pemenne 3agau mo teme "3akoH bu6nmoreka [JOK

COXpaHEHUs UMITysbca"

https://m.edsoo.ru/ff0b096¢




VYpoxk-koupepenuus "PeaktuBHoe

33 JBIKEHUE B MIPUPOJIC U TEXHUKE"
bubmmorexa [{OK
34 Mexanndeckasi paboTa U MOITHOCTh hitps://m.edsoo.ru/ff0b0as4
35 PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [IOK
YHIPYIOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopnast pabota Ne4
36 «Omnpenenenue pabOThI CHIIBI TPEHUS
MIPU PAaBHOMEPHOM JIBI>KEHUHU TeJa 10
TOPU30HTAIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHas SHEPTUS
18 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTHUH B
39 MexaHuke. JJaboparopras padota Ne5
"3aKOH COXpaHEHUS SHEPIUU B
MexaHuke"
40 Kontponbhas padorta Ne2 «M3yuenue bubnuorexa [JOK
3aKOHA COXPAaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Breinyxxaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ Npy>KUHHBIN
MasITHUKA
m VYpok-uccnenopanue «3aBUCUMOCTh bubnmnoreka [JOK

nepuoaa KOJIeOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a




MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopuas padota Ne6
«OmnpeeneHne 4acToThl M IEPUoia
KoJieO0aHu NPYKMHHOTO MasiTHUKa

bubmmorexa [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnast pabota Ne7 «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KoJIeOaHui
rpys3a, IOABCHICHHOTO K HUTH, OT
MAacChI Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4EeCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaHenue v 0TpakeHue
3ByKa

51

Ypoxk-uccnenopanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHH PE30HAHC

53

Ypok-koHpepenmus "YnpTpazByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBLHON paboTe 1O
Teme "3aKOHBI COXPaHEHUSI.
Mexanunueckue kojaeOaHust U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0




KonTtposneHas padota Ne3 mo teme

55 "3akoHbI coOXpaHeHus1. MexaHu4eckue
KoJIeOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonb30BaHUE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Vpoxk-uccinenoaune "M3yuenue
- 7 BuGmmotexa IIOK
59 CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbc
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUTMHBI 3JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas Ipupoja CBeTa.
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS bubmorexa HOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKoH OTpakKeHUs CBETa. 3epKaia.
63 PemeHI/Iep3aI[aq Ha II I/IMeHel:I)-II/Ie bubmiorexa LOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubnuorexa [IOK
IIPETOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTPAKEHUE CBETA. bubnmoreka [JOK




Hcnonb30BaHKe NOJHOTO BHYTPEHHETO
OTpPa)XEHUsI B ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopuas pabora Ne§
"HccnenoBanue 3aBUCUMOCTH yIila

66 [IPEJIOMIIEHHS CBETOBOTO JIy4a OT yriia
MajJieHNs Ha rpaHule "BO3yX-
cTexno™"
VYpoxk-koupepennus "VcnonpzoBanue
67 TOJTHOTO BHYTPEHHET0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIuu3el. OnTUYecKas Cuiia JTMH3bI https://m.edsoo.r/f0b3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX hitps+//m.edsoo.ru/fOb4dda
JlabopaTtopnast pabota Ne9
70 "Onpenenenne GOKYCHOTO pacCTOSHUS bubnuoreka [JOK
Y ONITHYECKOM CHIIBI coOMparomei https://m.edsoo.ru/ff0b4206
JIUH3bI"
71 Ypok-koHpepenius "OnTuyeckue bubnunoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnuoreka [JOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue hitps://m.edsoo.ru/f0b4634
73 Ypok-koupepenus "leexTs
3penus. Kak coxpanurts 3peHue"
Pasnoxxenne 6enoro cBeTa B CIIEKT).
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0cOf4c




VYpoxk-uccnenosanue "OMNbITHI 110
Pa30KEeHUIO OEJI0T0 CBEeTa B CIEKTP U

bubmmorexa [{OK

75
BOCIIPHATHIO LIBETA TPEAMETOB HpH HX https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bwibTpe"
76 KonTtponsnas pabora Ned4 o teme
"CBeToBbIC SBIICHUS"
77 Omnbitel Pesepdopna v mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOTJIONIEHHE CBETa
79 aromoMm. KBanThbl. JInHneituaTeie bubmorexa OK
' ' https://m.edsoo.ru/ffOc144¢
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PaproakTuBHOCTB U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c 1672
2 Crpoenue atromHoro siapa. Hykinonnas bubnunoreka [JOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnunorexa [JOK
N30TOo1EI https://m.edsoo.ru/ffOclal4
24 Pemenue 3ama4d no teme: bubmuoreka [JOK
"PannoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
86 1/13le eHI/I:Ib Bpn ; oJ1e MIE: WIIMHE bubmmorexa [TOK
i \ PHPOJIE, MEHIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SAnepHble peakuuu. 3aKOHBI bubnmoreka [JOK




COXpPaHCHUA 3apAJ0BOT0 U MaCCOBOT'O
YHUCCJI

https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTrUU

bubmmorexa [{OK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau mo reme "Anepubie
peakuun"

90

Peakium cuHTE3a M JETICHAS SEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3TYYEHUI HA )KUBbIC
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas padorta Ne5 1o teme
"DeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBneHUA"

94

[ToBTOpEHME, 00OOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3aumopaencrBue Tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 060061IeHNE.
NTOI'OBAS xoHTpoabHas pabora.

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

96

IToBTOpenue, o6o0IeHue. Pemenne
pacUeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbIX ABUTaTEnen"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o6o0menue. Pemenne

97 aCUEeTHBIX U KaUueCTBEHHEBIX 3a]1a4 110 1 0 bubmorexa LHOK
p A https://m. edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JlaGopartopuble pabOTHI 10 KypC 1 1 bubnmorexa LHOK
patop p ypey https://m.edsoo.ru/ff0c2c¢52
"CBeTOBBIE SIBJICHUS"
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTaMH I10 TeMe "3aK0HBI 1 0 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 tekcraMmu 1o TeMe "Konebauusa u 1 0 bubmorexa LOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 0 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 | 0
snepHas puzuka" UTOI'OBAS
KOHTpOJIbHAs paboTa.
OBIIEE KOJIMYECTBO YACOB I10 102 14

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» ®usuka, 7 kinacc/ Iepsimkun .M., UBanoB A.U., AkunmoHepHoe 00I1IECTBO

«31aTenbcTBO «IIpocsemenue»
» ®usuka, 8 kiacc/ Ilepeimkun U.M., BanoB A.U., AkiinoHepHOE 00IIIECTBO
«3naTenbCcTBO «IIpocseienue»

» ®usuka, 9 knacc/ Ileppimkun .M., I'yrauk E.M., UBanos A.l., IletpoBa
M.A., AkmmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue»

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

1. II€ppimkun B.A. ®usuka. 7 ki1.: Yuel. aisa obmieo0pa3oBar. yupexaeHUNH. —
8-e wm3m., crepeorun. —  M.: gpoda, 2009. - 192 c.:
2. Iéppikun B.A. ®usuka. 8 ki.: Y4eb. ais o0meoopa3oBart. yUpekICHUH. —
9-e w3nm., crepeotun. —  M.:  gpoda, 2008. - 192 ¢
3. Iépeimkun B.A. ®uzuka. 9 xi1.: Yue0. s o61ieodpa3oBaT. yuUpeKIeHUNH. —
9-e m3m., crepeorun. — M.: gpoda, 2008. - 256 c.:
2. I€ppiukun B.A. ®usuka. 8 ki.: Y4eb. mis o0meoopa3oBar. YIpekICHUH. —
9-e wm3m., crepeotun. —  M.:  gpoda, 2008. - 192 ¢
3. Iléppimkun B.A. ®usuka. 9 ki.: Yueb. nns 061meodpa3oBar. yupekaeHui. —
9-e m3m., crepeorun. — M.: gpoda, 2008. - 256 c.:

4. Jlykamuk B.W., UBanosa E.B. CoopHuk 3amauy no ¢usuke mist 7-9 kimaccon
o01eo0pa3oBaTenbHBIX YupexaeHuii. — 13-e uza. — M.: [IpocBemenne, 2000. —
224 C.:
5. Mapon A.E. ®wusuka. 7 kmacc: yueOHO-meTomuyeckoe mocooue / A.E.
Mapon, E.A. Mapon. — 7-e u3z., crepeotunt. — M.: [Ipoda, 2009. — 123, (5) c.:
6. Mapon A.E. ®wusuka. 8 kmacc: yueOHO-meTomuyeckoe mocooue / A.E.
Mapon, E.A. Mapon. — 8-e u3z., crepeotunt. — M.: [Ipoda, 2010. — 125, (3) c.:
7. Mapon A.E. ®wusuka. 9 kmacc: yueOHO-meTomuyeckoe mocooue / A.E.
Mapon, E.A. Mapos. — 6-e u3n., ctepeotun. — M.: [lpoda, 2008. — 127, (1) c.:
8.Mapon A.E. COopHMK KayeCTBEHHBIX 3ajad Mo Qusuke: i1 7-9 Ki.

obmeobpa3oBar. yupexnaennii / A.E. Mapon, E.A. Mapon. M.:
[IpocBenienue, 2006. — 239 C.:
9.0pnoB B.A. Tematudeckue TecTsl o Gusnke, 7-8 kimaccel. — M.: Bepoym-M,
2000. — 144 C.

10. OpnoB B.A. Tematnueckue tecthl 1o ¢usuke, 9 kiacc. — M.: Bepoym-M,

2000. = 142 C.
11.Kupux JLLA. @wusuka-7. Pa3HOypOBHEBBIE  CaMOCTOATEIBHBIE H
KOHTpOJIbHBIE ~ pabotel. —  M.:  Hnekca, 2003, - 128  c.:



12. Kwpuk JILA. ®wunsuka-8. Pa3HOYpOBHEBBIE CaMOCTOSITEIBHBIE W
KOHTpOJbHbIE  pabotel. —  M.:  Hnekca, 2003, - 160 c.:
13. . Kupux JILA. ®unsuka-9. Pa3HOypOBHEBBIE CaMOCTOATENIbHBIE U
KOHTpOJbHbIE  pabotrel. —  M.:  Hnekca, 2003, - 128 cu:
14.BonkoB B.A. Tectol no pusuke: 7-9 knaccsl. — M.: BAKO, 2010. — 224 ¢c. —
(Mactepckas YUUTEIIA).
15.'ythux E.M., Poibako E.B. ®usuka. 7 xin.: [loypouHoe u temaTuyeckoe
miaHupoBanue K yueouuky A.B. Ilépoimkuna «®usuka. 7 kmace» / Iox pen.
E.M. ['yTHUK. — M.: Hpoda, 2001. — 96 C.:
16. .I'yrhuk E.M., Poi6akoB E.B., llapouuna E.B. ®usuka. 8 ki.: Iloypounoe
U TeMmaTuueckoe IaHupoBanue kK yueOHuky A.B. Ilépprukuna «®dusmka. 8
knace» / Ilog pen. EM. T'yrauk. — M.: Hpoda, 2001. — 96 c.:
17. I'yrnuk E.M. @u3zuka. 9 xi.: [loypoyHoe U TEMAaTUYECKOE INIAHUPOBAHUE K
yueOonuky A.B. Il€peimkuna, E.M. I'yrauk «®uszuka. 9 knace» / [log pen. E.M.
I'yrauk, E.B. lllaponunna, 2.U. {loponuna. —4-e uza., crepeoru. - M.: [Ipoda,
2003. — 96 C.:
18.PemmkeBuy A.Il.  Pwusuka. 3SBamaunumk. 10-11 xin.: IlocobOume is
oOmreoOpasoBar. yuel. 3aBeieHuil. — 6-e uzj., crepeorun. — M.: JIpoda, 2002. —

192 C.: WL (3amauHuku «dpodui»).
19.Kynepmreiin 10.C. duzuka. OnopHblie KOHCTIEKTBI u
muddepenumpoBannbie 3anauu. 7, 8, 9 kmaccel. 2-e uzgd. Ilepepab. U gom. —
CIIb.: BXB-IleTepbypr, 2007. — 208 C.:

20.Kabapaun O.®., OpioB B.A. ®usuka. Tectsl. 7-9 knaccel: YueOH.-MeTOI.
nocobwue. — 4-¢ uzn., crepeorun. — M.: JIpoda, 2000. — 96 c.:

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
. ®I'UC «Mos mkoaa». O6pazoBaTenbHas wiatGopma ¢ eTHHBIM

JOCTYIIOM K ITU(POBBIM CepBHCAM U yUeOHBIM MaTepHaIaM JIIs
y4aluxcs, neJaroroB U poautenen. https://myschool.edu.ru/

2. Poccuiickasi 3JieKTpOHHAs mKoJa. bonbiioi Habop pecypcoB AJis
00y4eHus (KOHCIEKTbI, BUJI€O-JIEKINH, YIIPAKHEHUS U TPEHUPOBOUHbIE
3aHATHS, METOJIMYECKHE MAaTEpHUAIIBI U1 yuuTela. Marepruaiibl MOKHO
CMOTpeTh 0e3 peructpanuu. https://resh.edu.ru/

3. «Y4U.py» - UHTEPAKTUBHBIE KYPChl IO OCHOBHBIM IIPEAMETAM U
MOATOTOBKE K MPOBEPOUYHBIM paboTaM, a TAK:Ke TeMaTUYECKHEe BEOMHAPHI
0 IUCTAaHIIMOHHOMY O00y4eHut0. MeToiuka rmiaaTtdopmMbl HOMOraeT



0oTpabaThIBaTh OMIMOKH YUEHUKOB, BHICTPAUBACT UX UHIUBHIYATHHYIO
o0OpazoBaTenbHYI0 TpaekToputo. https://uchi.ru/

«AKnacey» - o0pazoBareabHbIii HHTEPHET-PECYPC AJIsl LIKOJIbHUKOB,
CTYJIEHTOB, YUuTeNen U poaurenen. https:// www.yaklass.ru/

«Cupnyc. Oniaiin» - Ha niatdopme pa3menieHbl JONOTHUTEIbHbIE
TJIaBbl MO PA3IMYHBIM NpeameTam s 7-9-x kinaccoB. Kypcel o0bemom
oT 60 10 120 yacoB mpeaHa3HAYCHBbI JIAUCIIONB30BAHUS B KAUECTBE
IPOrpaMM JIOMOJIHUTEIBLHOTO 00pa30BaHus, a TAKXKE JIJIsl TOBBIIIICHUS
kBannukanuu negaroros. https://edu.sirius.online/#/

BupTtyanbnble 1abopaTopHbIE U MMPAKTHYECKUE paOOThI HA YIITYOJIEHHOM
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus https://content.edsoo.ru/lab/

[Ipunoxenne 1

CUCTEMA OIIEHKHN YYHAIIIUXCA

Ouelma YCMHbBIX omeemoes yuauiuxcsa:

Ouenka «5»

CraBUThCSI B TOM CJlydae, €CIM Y4YalllMiics TIOKa3bIBa€T BEpHOE
NOHUMaHWe (U3UYECKON CYIIHOCTH pacCMaTpUBAEMbIX SIBICHUH U
3aKOHOMEpPHOCTEH,  3akoHOB. JlaeT  mpaBWIbHOE  OMpeeiIcHHEe
du3nueckrM BeIMYMHAM. 3HAET WX OYKBEHHOE 0003HAYEHNE U OCHOBHBIC
CAVHUIIBI, U CIMOCOOBl M3MepeHHs. [IpaBMIIBHO BBITIONHIET YEPTEKH,
cxembl u rpaduku. CTpPOUT OTBET MO COOCTBEHHOMY IIJIaHy,
COMPOBOXK/Ia€T paccka3 COOCTBEHHBIMH IMPUMEpPAMH, yMEET MPUMEHSTh
3HAHWS B HOBOM CHUTYyalluu MPU BBHITIOJHEHUU TPAKTHYECKUX 3a/IaHHA;
MOXXET YCTaHOBHUTH CBSI3b MEXKIYy HM3y4aeMbIM W pPaHEE H3yUYCHHBIM
MaTepHalioM MO Kypcy (PU3UKH, a TAKXKE C MAaTEepPUAJIOM, YCBOCHHBIM TIPH
W3YYEHUH JPYTUX TIPEIMETOB.

Ouenka «4»

CraBUTBCS, €CITM  OTBET YYCHHWKA  YJOBJIETBOPSET  OCHOBHBIM
TpeOOBaHUSIM Ha OIEHKY 5, HO JaH OTBeT 0e3 HCMHOJb30BaHUS
COOCTBEHHOTO TIIaHa, HOBBIX MPUMEPOB. be3 MpuMeHeHWs 3HAHWHA B
HOBOW cCHUTyauuu, 6€3 UCIOJb30BAHUSA CBSI3€M C paHee W3yYEHHBIM
MaTepHaioM U MaTEPHAIOM, YCBOCHHBIM IIPH U3yYCHUH JP. IPEIMETOB.



Ecnu ywammwiics nomycTun ofHy OmUOKY UM HE OoJiee IBYX HEI0YETOB
U MOXET UX UCHPABUTh CAMOCTOSITENILHO WJIH C HEOOJBIIONH MOMOIIbIO
YUUTEIIS.

Ounenka «3»

CraBuThCs, €CIM y4YallMiCsAd TMPaBWIbHO TMOHUMAaeT (UIUUYECKYIO
CYLIHOCTh PACCMaTPUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEMN, HO B OTBETE
UMEIOTCSl OT/IeJIbHBIE MPOOEbl B YCBOGHUH BOIIPOCOB Kypca (hU3UKH, HE
MPENATCTBYIOIIHUE NAIBHEUIIIEMY YCBOCHHUIO BOIPOCOB MPOTPAMMHOTO
Marepuasnia.

YMmeer npuMEHATh TOJYYCHHBIE 3HAHUSA NPU PELUICHUH MPOCTHIX
3a/1a4 C HCIMOJB30BaHUEM TOTOBBIX (OpMys, HO 3aTpyIHSETCS MPU
pelieHnu 3aaa4, TpeOyroIux npeodpa3oBaHus HEKOTOPHIX GOopMYyI.

Ecmu pomyctwit:

[ He 0oJiee 0JTHOM TpyOOii OIITMOKH U IBYX HEJIOUYETOR,;

O He 0oJiee 0JTHOM Tpy0oi 1 OJTHON HEerpy0oil OMMOKY;

[ He Ooiiee 2-3 HerpyObIX OMMOOK, OHONW HETpyOOil OMOKH U TPEX
HEJIOYETOB;

[ IONyCTUl 4-5 HEJOUETOB.

Onenka «2»

CraBuTcsi, €ClIM ydYalluMiCs HE OBJIaJie]l OCHOBHBIMM 3HAHUSIMU W
YMEHUSAMH B COOTBETCTBHHM C TPEOOBAHUSIMU MPOTPaMMbl U JIOMYCTHII
00JIbIIIe OIIMOOK U HETOUYETOB YEM HEOOXOIMMO JIUISI OLIEHKH «3».

Ouenka KonmpoabHblx padom (5-6 3a0au):

Ounenka «5»

CraButcs 3a paboOTy, BBIMOJHEHHYK IIOJIHOCTBIO 0O€3 OmMOOK |
HEJI0YETOB.

Ouenka «4»

CraButcsa 3a paboOTy BBINOJHEHHYIO MOJHOCThIO. Vnu mpu Hamuyuu B
HEW:

[ He Oosiee omHOW TpyOOH M OmHOW HErpyOOH OMMOKKA M OJHOTO
HEJI0YETA;

O He OoJiee TpEX HET0UETOB.

Ouenka «3»

CraBuTCs, €ClIM YYEHUWK MPaBWIBLHO BBHITIONHWJI HE MeHee 2/3 Bcei
paboTHI.

WNmu nonyctwt:

[ He Oosiee 0JIHOM Irpy0oil OMIMOKHU U JBYX HETOUETOB;

He Oosiee OJHOM Tpy0OOii OITMOKH U OJJTHON HErpyOoOil OINOKHY;

He OoJiee Tpex HErpyObIX OLINOOK;

OJIHy HerpyOyro OmMOKY UM TpU HEI0UYETa;

4 - 5 HeO4ETOB.
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Ouenka «2»

CraBuTcs, €ClIM 4YMUCIO OMMOOK U HEAOYETOB MPEBLICUIO HOPMY JUIS
OLICHKH «3». Vnu mpaBuiIbHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.
OneHka TecCTOBbIX pabOT U KOMOMHUPOBAHHOW PaOOTHI:

[IpoueHT BBITIOJIHEHUS 3aJaHUI Onenka
100-81% «5»
80%-61% «4»
60- 41% «3»
meHee 40 % «2»

Ouenka nucomenHvlx padbom  (puzuueckue Oukmanmovl no
onpeoeneHuam u opmynam):

Ouenka «5»

CraButcs 3a paboTy, €clid HalKMCaHbl BEPHO Bce (YOPMYIUPOBKHU U (KITH)
dbopmynel. [lana BepHas pacmudpoBka OYKBEHHBIM OOO3HAYCHUSAM H
HAIMCaHbl BEPHO €AMHUIIBI U3MEPEHHUS (OCHOBHBIE).

Ouenka «4»
CraBuTcs 3a pabOTy BBHIIIOJIHEHHYIO IMOJTHOCTBHIO U TIPH HAJIMYWU B HEH HE
0oJiee OHOM HEBEPHO HANTMCAHHOU (POPMYJIBI WIIH OTIpEIEICHUS.

Ouenka «3»
CraBuTcs, €ciyd Y4YE€HUK NPABUIBLHO BBIMOJHHI HE MeHee 1/2  Bcelt
paboTHI.

Ouenka «2»
CraBHTCs, €ClId YUCIIO OMMOOK W HEJOYETOB MPEBBICHIO HOPMY IS
OIIEHKH «3». Vnmu mpaBuIIbHO BBITIOIHEHO 2/3 Bcei paOboTHI.

Ouenka nadopamopHulx padom:

Ounenka «5»

CtaBHTCSI, €CIH yUYAIIHICS BBITIOIHAET padOTy B MOJTHOM 00BEME C
coOI0IeHneM HEOOXOAMMON TOCIEA0BATEIPHOCTH MPOBEACHUS OTBITOB
u  u3Mepenuil. CaMOCTOSATENTbHO U PALMOHAIBHO  MOHTHPYET
HeoOxoauMoe 00opymoBaHue. Bce OMBITBI MPOBOAUT B YCIOBUSX U
pexuMax, 00ecreUMBAIONIMX TMOJYYCHUE MPaBUIIbHBIX pPE3YJIbTaTOB U
BbIBOJOB. CoOto1aeT TpeboBaHus MpaBuil 0€30MaCHOCTH TPY/a.

B oruere mpaBUIBHO M aKKypaTHO BBIMOJHSET BCE 3alUCH, TaOJUIIbI,
PUCYHKH, 4YEpTeX U, TpauKu, BBIUMCICHUS, NPABUJIBHO BBHIMOIHSET



aHaIU3 TMOorpemHocteil. BepHo, 3amucaH BbIBOA 1O IMOJYYEHHBIM
pe3yabpTaTam.

Ouenka «4»

CraBuTCsl, €CIM BBINOJHEHBI TPEOOBaHUSI K OLEHKE «5» , HO OBLIO
JOIYIIEHO:

[ JBa - TPU HEJOYETA,

[ He 0oJiee 0JIHOM HerpyOoil OMOKU U OJTHOTO HEJA0uETa.

Ouenka «3»

CraButcsi, ecnaum paboTa BBINIONHEHA HE TOJHOCTBIO, HO 00BEM
BBIMIOJITHEHHON YacTW TaKOB, YTO TIO3BOJISIET MOJYYUTH TPaBUIbHBIC
pe3ynabTaThl ¥ BBIBOJIBI.

Enu B Xo11e mpoBeieHUs OIbITa M U3MEPEHHIA OBLTH JOMYIIEHBI OIIHOKH.
OTtcyTcTBYeT BBIBOJ MO pabdoTe.

Onenka «2»

CraButcs, ecnu paboTa BBHINIOJIHEHA HE TMIOJTHOCTBIO HM  00BEM
BBITIOJIHCHHOM 4YacTh pabOThl HE IMO3BOJSET ClieNlaTh IPAaBUIBHBIX
BbIBOAOB. Eciu  OmBITBI, W3MEpEHUs, BBIYMCICHHS, HAOIIOICHUS
IIPOU3BOUINCH HETIPABUIILHO WIIM HE TTPOU3BOIUIIUCE.

Bo Bcex ciydasx OIIGHKa CHIDKAeTCs, €CIM YYeHHK He CcoOromat
TpeOOBaHUs MpaBMI 0€30MaCHOCTH TPY/IA.

Ilepeuensv owmubok:

I'pyObIe OIIMOKH

1. He3nanue ompeneneHnii OCHOBHBIX MOHSTHM, 3aKOHOB, ITPaBUII,
TIOJIOXKEHUH TEeOpuH, (HOpMYJI, OOMICTIPUHATHIX CUMBOJIOB, 0003HAYCHUS
(bU3UYECKUX BEIMUNH, CITHHHUILY H3MEPEHHUS.

2. Heymenue BbICISATH B OTBETE TJIaBHOE.

3. Heymenue nmpuMeHsTh 3HaHUS JJIs PEUICHUS 3a71ad U 0O0bsICHEHUS
bU3UYECKUX SBJICHUN; HENMPABUIBHO C(HOPMYIUPOBAHHBIE BOIPOCHI,
3a7laHdsl WJIM HEBEPHBbIE OOBSCHEHUS XO0Ja HX PEIICHUS, HE3HAHHUE
MPUEMOB PEICHHUS 3ajlady, aHAJOTHYHBIX paHEEe PEIICHHBIM B Kiacce;
OmMOKH, TMOKa3bIBAIONIME HENMPaBUIBHOC IMOHUMAHHUE YCIIOBHS 3ajadyu
WJIM HETIPaBUJIBHOE MCTOJIKOBAHHUE PEIICHUS.

4, Heymenue untaTh U CTpOUTh TpaUKH U MPUHIIAITHATBHBIC CXEMBI
5. HeyMenne nmoarotoButh K paboTe YCTAaHOBKY WJIM JaOOpaTOpHOE
o0opynoBaHHE, TIPOBECTH  ONBIT, HEOOXOJMMBIE pacyeTbl WJIH
KCTOJIb30BaTh MOJIYyYeHHbIC JAHHBIC JJIs1 BBIBOJIOB.



6.  HeOpexHoe oTHOlEHHWE K JIaDOpPaTOPHOMY OOOpPYAOBAHHUIO H
U3MEPUTETBHBIM MPUOOpaM.

7. HeymeHnue onpenenuts nmokazanusi U3MEPUTEIHLHOTO MPUOOpA.

8.  Hapymenue TtpeboBaHuii mnpaBui O€30MACHOTO TpyAa MpHU
BBITTOJIHEHUN YKCIIEPUMEHTA.

Herpyosie ommoku

1. Herounoctu ¢opmynupoBoOK, oOIpeaereHud, 3aKOHOB, TEOPHIA,
BBI3BAHHBIX HEIMOJHOTOMW OTBETa OCHOBHBIX MPU3HAKOB OMPEIEIISIEMOrO
noHsATUsA. OMmMUOKU, BbI3BAaHHBIE HECOOIOJICHHEM YCJIOBUN MPOBEICHUS
OTbITa WU U3MEPEHUI.

2. OmmOKu B YCIOBHBIX 0003HAYEHUSAX HA MPUHIIUITHATBHBIX CXEMaX,
HETOYHOCTH YEPTEIKEH, rPpa)uKOB, CXEM.

3. Tlpomyck wiIM HETOYHOE HANMCAaHWC HAWMCHOBAHWHM CJIMHUIL
(GU3HYECKUX BETUYHH.

4.  HeparoHaibHBIN BEIOOP X012 pEIICHUS.

HenoueTsl

1.  HepauuoHanpHble 3aluCH TPU BBIYUCICHUSX, HEpAlMOHAIbHBIC
IpUEMbI BEIYMCIICHUM, TPeoOpa30BaHUi U pellleHus 3a1ad.

2. Apudmernyeckue ONMMOKM B BBIYUCICHHSX, €CIM 3TH OLIUOKU
rpy00 HE UCKAXKAIOT PEaIbHOCTh MOJTYYEHHOTO Pe3ybTaTa.

3. OtnpenbHbIE MOTPEMIHOCTH B (HOPMYITUPOBKE BOIIPOCA MIIH OTBETA.
4.  HeOpexxHOe BBIMOJHEHUE 3aIUCEH, UepTexKEen, CXeM, IpauKOB.

5. Opdorpaduyeckre 1 TyHKTyaIllMOHHbBIE OITMOKN
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