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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJIE€HA HAa OCHOBE MOJOXXKEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepaibHON padboyeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Conepxanue mnporpamMMmbl 1o (¢GU3UKE HampaBieHO Ha GOPMUPOBAHUE
€CTECTBEHHOHAYYHOUW T'PAMOTHOCTH OOYYalOUIMXCS W OpPraHu3allii0 H3Y4YEHUS
bu3uKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (Qusnke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJIMETHBIM pe3ybTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaEeT paclpeeseHue yueOHOro Marepuania
1o rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IETbIO OKa3aHUA METOIUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (pH3MdYecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Owumosiorueld, acrpoHoMuerd u GU3HICCKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 riaaBHBIX 3a7a4 (U3WYECKOro oOpa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPAaMOTHOCTU H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONMMH KOMIETECHTHOCTSIMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPHPETHPOBATH  JIaHHBIE W  WCIOJB30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BBIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompenenensl B Konmenmuum mnpenomaBanus ydeOHOro mnpenvera «®Dusmka» B



oOpa3oBaTenbHBIX oOpraHu3auusax Poccuiickoit ®enepaiuu, peanu3yronux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3

nekadbps 2019 r. Ne T1IK4BH).
eaun nzyyenus pusuku:

NpHOOPETCHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAayIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(decCHOHATBHOM JIESITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I}KeHI/Ie ATUX MeJien ImporpaMMmsbl 110 (1)I/I3I/IK€ Ha YpPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTcs pCIICHUEM CICAYIOMNX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPHUECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBTICHUSIX;

npuoOpeTeHne YMEHHI OINUCHIBATh M OOBACHATH (PU3UYECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS MPOCTEUIINX pacUYETHBIX 3aJad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII01aTh MPUPOIHBIC SBICHUS U BHITIONHATH OTBITHI,
nabopaTopHble  pabOThl W  OAKCIEPUMEHTAIbHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COAepKaHus,
BKJIFOYast MH(HOPMAIIMIO O COBPEMEHHBIX JIOCTKCHUSAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHOM ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3yuyenue ¢usuku (6a30BbIi YypOBEHb) HAa YPOBHE OCHOBHOIO OONIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).



[Ipennaraemslii B mporpamme 1o (Qu3uKe MnepevyeHb J1abopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAOUIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npudopsl. [lorpemnocts u3mMepennii. MexayHapoiHas cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUS: HAOJIOJEHUE, MOCTaHOBKA HAYYHOTO
BOMPOCA, BHIABUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeTEHUs IKaJIbl U3MEPUTENHLHOTO TprbOpa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIle, YeM OOJIbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBSI3b CKOPOCTH JIBMDKEHUS YaCTHI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS.
SBnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojeicTBus Tei. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NOKOs. TpeHue B MPUPOJIE U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpelHEW CKOPOCTH CKOJBKEHHS OpycKa WM IMapuKa I
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
IPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oO0ObEéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTAMU M raszamu. 3akoH [lackans. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAABICHHUS XUJIKOCTU OT TIyOuHBI. ['Mapoctathyeckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
Bo3ayuiHOM obosnouku 3emiu. OmbeiT Toppudemnu. M3mepenue atmocdepHOTO
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O00BEMA MOTPYKEHHOM YaCTU

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: IIJABAaHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

S L T o
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Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAIIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH CHUJIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BbEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MmomHoCTh. JHEprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTCH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonudectBo TemnoTel. YjenbHas TEIIOEMKOCTh BEIIeCTBAa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oananca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHnmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTO
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUH B TEILUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroieHre mocTosTHCTBA TeMIepaTyphl IPH TIJIaBICHUU.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IPU CMENIMBAHUHU XOJOJHOW U
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

OrnpeneneHue yaeabHOM TETIOTHI TUIABJICHUS JbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apsKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0OB U PACCTOSTHUS MEXIY TEJIaMH).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHo3ULMU TEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM UM  JIHUAJIEKTPUKU. 3aKOH COXpPaHECHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
HNcTtouyHuk TOCTOSTHHOTO TOKa. JIeMCTBUS HSIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass 1enb. Cuna  Toka.  OJNEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JleHna.
DneKTpuuecKue 1eny U NOTpeOUTeNIn AIEKTPpUIECcKoi sHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUYECKOro Toka. IIpuMeHnenue
AJIEKTPOMArHUTOB B TEXHHKE. J[efiCTBE MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIIEKTPOABUTATENIbL TOCTOSIHHOTO TOKa. lICMonb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTPOTreHEPATOP. Crioco0sI MOJTyYEHUS AIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKn NOCTOSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX IOJIEN TTOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TT0OJISL HA MIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCMMOCTh HANPaBICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIMEH U TMpu
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u mpoBepka padOThI JICKTPUIECKOMN 11T MOCTOSTHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

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

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [ CHJIBI TOKa NPU MAPALIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aMMOJCHCTBHS
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexkTpoaBUraTeIbHON YCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS HWHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO JBWIKEHHUS. PaBHOMEpHOE NPSIMOJMHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiuHEWHOe mABmwkeHne. CBoOogHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE MO OKpYKHOCTH. Ilepmon u uvactota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

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

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
nageHud. JBmxkenue muaHer Bokpyr ComnHpa. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSXECTHU, YNPYTroCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHUYECKOM IHEPTrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

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

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

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tela OT MAacCChl TeJla U JIEUCTBYIONIEH HAa HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPHU JIBUKEHUM TeJa MOJI IeHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OmpeneneHue CpelIHE CKOPOCTH CKOJBXCHHS OpycKa WU JIBHKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OmpeneneHue yCKOpEHMsI Teia TMPH PABHOYCKOPEHHOM JABMIKCHHH TIO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIW TIPU PABHOYCKOPCHHOM JBHXKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMCHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJIBKCHHUS OT CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane ko3P hureHTa TPSHUS CKOJIbKSHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

OmpenencHaue pabOTHI CHIIBI TPEHUS MPH PAaBHOMEPHOM JIBIIKCHHM Tella
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka W BbicoTa TOHA. OTpakenue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHM Tel TOJ JEHCTBHEM CHIIBI TSDKECTH U CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmroneHue BBIHYKICHHBIX KOJICOAHUI U pe30HaHCa.
4. PacrpocTpaneHne nIpoJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIHN).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasiTHUKA.
2. OmpezeneHue 4aCTOTHI M MEproa KoJieOaHUN MPYKUHHOTO MAsITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TiepHoja KoJieOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
OPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Pa3znen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
AIEKTpOMArHuTHhIX BoOJH. I[llkama 53JIeKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHErHOE

pacnpoctpanenue cpeta. 3atMenusi Comnuia u Jlynsl. Otpaxkenue ceeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lomHOe BHYyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN ¢ TOMOIIBIO JTMH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Mopnens ri1asa.
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11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)K€HHMsS CBETOBOTO Jyda OT yrjia
MaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue HOKYCHOTO PACCTOSHUSA U ONTUYECKOM CUIIBI COOMparolieu
JUH3BL.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdpopna u mimanerapHas Mozenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
snapa. Hykmonnas wmoxens artomHoro sigpa.  M3orombl.  PamuoakTuBHBIE
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXpAHEHUS 3apsiJOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBI.

Jemoncmpauuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUIOMIHBIX M TMHEWYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MMAIONNI MOAYTh TIPEAHA3HAYCH IJII CUCTEMATU3AINH
U 0000mIeHNS  TPEIMETHOTO  COACpPXKAHWUS W ONBITA  JIEITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIE/IOBAHMS



SBJICHUN MPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUAMHU OOBSCHITH (PU3MUECKHUE
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMEeCs BBIMOJIHSAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 111 POBEPKU TUIIOTE3 U TTOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HAyYHbIE OCHOBBI HamOOJIe€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe usydenus puznku Ha ypoBHE OCHOBHOI'O 00I1ero o0pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JTOCTIXKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHYECKUM NMPUMEHEHUEM JTOCTUKEHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAIBHO-3TUYECKUX NPUHIUIIOB B AEATEIBHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE ICTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHHME IIEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0s1aromosyumst:

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBbIKa pe(ieKCcuu, MpPU3HAHKWE CBOETO IpaBa Ha
OMmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIHUX B TOM 4YHUCIE U (PU3UUYECKUX
3HAHUM,

e - HHTEPEC K MPAKTUUECKOMY H3Yy4YEHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpUEHTAlUs Ha TpUMEHEeHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEl Cpeibl;

e - OCO3HaHME TJI00ATLHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
Cpeasl:

e - MOTPEOHOCTH BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3MYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (HOPMUPOBAHUHN HOBBIX 3HAHUM, B TOM YHuCie (POpMYIUPOBaAThH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBJICHUSX;

e - OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHHM U KOMIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - IUIAHUPOBAaHHE CBOETO pA3BUTUS B MPUOOPETEHUU HOBBIX (DUIUUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MIPUPOIBI, 00IIeCTBAa U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JECWCTBHUS,  PETYJISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJoruuyecKkue JelcTBUA:
e BBUIBILITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIOTE3BI O B3aUMOCBSI3IX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbLCKIE AEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nUecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3ndeckoi 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIbHYI0 (GOpMY TpeCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pelIaeMble 3a7a4d  HECIO0KHBIMU
CXeMaMHu, THarpaMMaMu, HHOU Tpa(UKON M UX KOMOHWHAIIASIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JIe OOCYXJeHHMs y4yeOHOro marepualia, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICU, HAIICJICHHbIE HA PEIICHUE 3aJaud M TOJACpKAHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,

COIOCTABJISITh CBOU CYXICHHUS C CYXICHHSIMH JIPYyTMX YYaCTHUKOB
nyanora, 0OHapyXKMBaTh Pa3IMUKMe U CXOJICTBO MO3UIIHIM;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIMOJHEHHOTO (PU3UYECKOTO OMbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: paCIpeneisaTh poJid, OOCYKIaTb IpPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIajJa B OOIIMI MPOJIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX HNPHUHATHS  pelIeHUN
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIA;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTH)KEHHS) pPE3yJbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU pelICHUH PU3HUECKUX 3a7ad UIU
B YTBEPKJCHHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ IIPABO IPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMEe W XUMUYECKUE  SIBJICHMS,
HaOII0JIEHUE, SKCIEPUMEHT, MOJENb, THUIOTe3a, CIUHUIBI (PU3NMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, IIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHus (nquddysus, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEPHOE  JIBUKEHHUE, HWHEpIHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpallleHUs, Tepeaaya [aBji€HUS TBEPJBIMU TEIaMH, XUJIKOCTAMHU W
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHWYECKOW DHEPTrHH) MO OMHUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSIBICHUE U3YYCHHBIX (U3MYECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
OpUMEPBl IBHXKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NIaBJIEHUsI HA JKUBOW OpPraHU3M, IJIaBaHUE PBIO, phIuarv B
TEJIe YeJIOBeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWUYeCKasi padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYECKasi W MOTEHUHAJIbHAS JHEpPrusi), MpU ONHCAHUU MPABUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs M EIWHUIBI (PU3NUYECKUX BEITUYHH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMU,
CTPOUTH rpaUKy U3yUYEHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPruM, MpPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JEWCTBUS, HMCHOJB3Yd 3aKOHBI U
dbopmynbl, cBsi3bIBaromMe (hU3WUYECKUE BEIWYUHBI: HAa OCHOBE aHau3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JIJIsl PElIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH I[OMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTe3y),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI I10 €T0 pE3yJIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHUIBI M TEMIEPAaTyphl C HCHOJIB30BAHMEM AaHAJIOTOBBIX U
M(pOBBIX TPUOOPOB, 3alMCHIBATh IOKAa3aHUs NPHOOPOB ¢ YIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCIHOJb30BAaHUEM MPSIMBIX HM3MEPEHHI (3aBUCUMOCTH IyTHU
PaBHOMEPHO JBWKYILIETOCA Tejla OT BPEMEHU JABHWKCHUS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CWJIbI TPEHHUS OT IO CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUSI MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHUsl TEJ, YCIOBHII paBHOBECHUS! phluara M OJIOKOB), y4acTBOBaThb B
IJJAHUPOBAHUM y4eOHOrO0 HUCCIENOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3NYCCKUX BEIMYWH (TUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIP(DHUIIMEHT TOJE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYyS TMPEIIOKEHHOW WMHCTPYKIMH: TIPH
BBITIOJTHEHUH HW3MEPEHUU COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYHCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IWHAMOMETp, COOOIIAIIIHUECS COCYIbI, OapomeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIMUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJIA, THIPABIMYCCKHA  Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETp), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN W HEOOXOAMMBIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS M COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIIECTBJIATH OTOOp WCTOYHWUKOB uWHpopmammu B HHTEpHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOTO  COAEpIKAHUS, CHPABOYHBIC MaTepUAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJWYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

IPU BBINOJIHEHUU Y4Y€OHBIX NPOEKTOB W HCCJIEAOBAHUNA pacHpenesnsiTh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3JlyXa, TEMIleparypa, BHYTPCHHSSI DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKHU, TIOCTOSTHHBIN JICKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pas3nuyath SBJICHHUS (TEIUIOBOE PACIIMPEHUE W CXKaThe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISPHBIC SBIICHHS, HCTIApCHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIUS, U3IIy4YEeHHE),
ANEKTpU3AIUs TEN, B3aUMOJCUCTBUE 3apsA/IOB, AEHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, RJIEKTPOMArHUTHAsl MHIYKIIHS)
0 ONUCAHHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE U KalWUIApHbIE SBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uznydeHue CoJiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(depe, dMEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOIIOCOB, POIb MArHUTHOTO TOJS NIl JKM3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU ITOM MEPEBOJIUTH MPAKTHUYECKYIO 33a/1a4y B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;

OTKCHIBATh M3YyUYEHHBIE CBOMCTBA TeN W (PU3NUYECKHUE SBICHHUS, UCTIOIB3YS
du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJeJbHAs TEIUIOEMKOCTh BEILECTBA, VJAEJbHAs TEIUIOTa
IJIABJICHUS, YJeJbHAs TeIUIoTa MapooOpa3oBaHuUsl, yleJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JCHUCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, COINPOTUBJIEHUE IPOBOJHMKA,
yIEeIbHOE  CONPOTHBJIEHHE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O0O03HAUEHHS U €IUHHULIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO
(U3MYECKYI0 BEJIMYUHY C JPYTMMHU BEIUYMHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEILECTBA, MPUHIUIT CYNEPIO3UIMHU ToJIeld (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JIsl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3MUYECKHUE TPOIECChl U CBOMCTBA TEd, B TOM YUCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpPa: BBISBIATH
NPUYMHHOCIEICTBEHHBIC CBSA3H, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3Yy4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMINME (U3UUYECKHUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
yCIIOBUS 3aJ]a4M 3aIlHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpELIeHUs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HeoOXOoauMbIe g €€ pelleHusi, MPOBOAUTh pacdy€Thl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacno3HaBaTh IPOOJIEMBI, KOTOPBIE MOXHO PEMIMTh HIOPH [OMOLIU
(¢u3NYEeCKUX METOJOB, HCIOJb3Yys ONHMCAHHWE HCCIIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEANOJNOKEHUE, OLEHUBATh NPABWIBHOCTh IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBOMCTB Tel (KauuIIpHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYyYEHHH OT LBETa M3Iydaroled (ITOroIaroIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJu3alydsl MArHUTHBIX IIOJE€A TIOCTOSHHBIX MAarHUTOB, JCHCTBUSA
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;
BBIMOJHATh  MpsIMblE  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3UYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEeHHl  (3aBHCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHMK, OT HAampsDKeHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBAaHUE TIOCJIEN0BATEIbHOTO M NapajuleIbHOTO  COEIUWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTHM B BHUAE TaOnull U TpaduKoB,
JIeNaTh BBIBOIBI 10 pPe3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEIysl NPEMJIOKEHHON UHCTPYKUUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HMX ONUCAaHUS (B TOM 4YHUCIE:
CUCTEMA OTOIUIEHHS JAOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETp,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HArpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), INEKTPUUECKUE
PEIOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSIHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTrATENIb BHYTPEHHEIrO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Lenen ¢ MocjaeA0BaTeNbHbIM U MapaJIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGOpPMAIMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXpPAHEHUS 370POBBS M COOIIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMAK (U3NYECKOTO COACpXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMANHio, KOoTopas
SIBIISIETCS] IPOTHBOPEYMBOMN MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepatypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHUsi, B TOM 4YHCJIEe MYyOJWYHO TPEACTABIATH pPE3yIbTaThl
NPOCKTHOW WJIM UCCIICIOBATEIBCKON NEATEIBHOCTH, MIPH ATOM TPaAMOTHO
UCIIOJIb30BaTh UW3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIMPOBOK/IaTh BHICTYIICHHE MPE3CHTAIINEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHINIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, ajaeKBaTHO OIEHWBATh COOCTBEHHBIA BKJIAJl B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, AehopMaIius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPETPY3KH, UEHTP TKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPAOIO Tesla, pABHOBECHE, MEXaHUUECKHE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U MOTJONIeHUs, alib(a, 0eTa- U raMma-u3IydeHus,
U30TOIBI, SIACpPHAs SHEPTETHUKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE IBUXEHUE, KOJeOaTeNbHOE JIBKEHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBHJKEHHE, OTPa)KEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBbIX LIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOro CHEeKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4ucie (u3nyeckue SBICHUS B TPUPOJE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BEeTa Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYECcKOe NEWCTBHE BUAMMOTO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHHEPAJIOB, JACHCTBUE pATUOAKTUBHBIX HU3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPHU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3HUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
(¢u3nyeckue BeIMYMHBI (CPeAHSsI U MIHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, IMEpEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIA TPEHMS, CWlIa YIPYTOCTH, CHJA TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJCHUsA, BEC Teja, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAsl SHEPrus Tea,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KHHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas SHEPrus,
NEPHUOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONUCAHUU
NpPaBUIBHO TPAaKTOBAaTh (PU3UYECKUII CMBICI HCIOJIB3YyEMbIX BEJIMYUH,
0003HaUEHUs M EAMHHIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHMS 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIMI CYNEPHO3ULMH CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ 'amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsJ0BOTO U MACCOBOI'O YHCEI



NpU SIIEPHBIX PEAKUUSAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3  2—-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJadyd 3alHiChIBaTh KPAaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH TOMOIIU
(Gu3MUeCcKUX METO/OB, HUCIOJIb3ysl ONHUCAHME HCCICAOBAHUS, BBIICIATH
IpoBepsieMOE  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nuecknux CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuUoAa KoJeOaHUW MPY>KUHHOTO
MagATHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/BI MAJIBIX KOJICOAHHM, MPsIMOJIMHEHOE PACIIPOCTPaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
NAUH3€, HAOJIOACHHME CIUIOUIHBIX U JIMHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOATENTLHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0OpylOBaHUsS, OMNMCHIBaTH XOJ OINbITA W  €ro  pe3yjibTaTshl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, OIpenesss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEpPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHHWM O€3 HauyaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHyecKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IJIAHUPOBATh HCCICAOBAHHME, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3MYeCKUX BEIWYUH B BHUAEC TaOMUIl M rpadUKOB, JI€JaTh BBIBOJbI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NUYECKUX BETUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCIATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CIUJOMETP, NAaTYMKU TIOJOKEHHMs, PACCTOSHHS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEIICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbI s
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
NPUBOJIUTHL  TpUMEPHl  (HaXoauTh  HWHGMOpMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 3I0POBbS M COOIIOICHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OMNpPEAENIEHUs JOCTOBEPHOCTH MOJYy4YEHHON MH(OpMAIUU Ha OCHOBE
MMEIOIKXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YYE€OHBIX 33JJaHUN HAay4YHO-TIOMYJSPHYIO
auTepatypy (uU3MYecKoro coaepiKaHus, CIpPaBOYHbIE MaTepUalbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(pOpPMAIIMK U3 HECKOJBKUX HCTOYHHMKOB (PU3MYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOSKTHOM MIIN UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU HATOM TPAMOTHO  MCHOJB30BATh  U3YYECHHBIH
NOHSTUMHBIA armapaT W3y4aemMoro pasjaena (QU3MKH U COMPOBOXKAATH
BLICTYIUICHUE TpE3eHTalrell ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

11 ®dusmnKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
| i PPt https://m.edso00.ru/7f416194
bubnuoreka [IOK
- rsmeane e : 1 https://m.edso00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS 2 1 o odso0 T/ 71416104
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA

2.1 Crtpoenue BemecTa 1 bubmorexa HOK
' P - https://m.edso0.ru/7f416194
59 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BellleCcTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.edsoo.ru/7f416194
Utoro mo pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 110

https://m.edso0.ru/7f416194

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6nmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

33 Cuna. Buet cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIALIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
42 Jlaetie XHAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4.3 Avoceproe rasienne 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MouocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MeXaHHMEI > . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrpoasubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble iBJIeHUS
. bubnuorexa [JOK
11 7
CTpoeHue i cBoficTBa BeleCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
DIIEKTPUYECKHE 3apsibl. 3apSKECHHbIC Tella bubnuoreka [IOK
2.1 . 7 1
U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN IEKTPUUYECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHILT https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4
UICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 145



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

9 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIUCaHUsS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1. 1
3 3aKOHI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 3
RAHITICCIHE Rosehartt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
DIIEKTPOMAarHuTHOE MOJie U bubnnoreka [JOK
3.1 6 2
JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2 JIMH3BI ¥ OITUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P
3 a3JokeHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 Hcnyckanue 1 norjoueHue cBeTa aroMoM 4 1 httos://m. edsoo.ru/7fA1a4a6
bu6moreka [IOK
5.2 1
(-TpoeHHe ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBToOpuTE 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHn4ecKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJICHUS

duznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢uzuka u gpyrue ecrecTBeHHbIE
HayK{ U3y4yaloT MPUPOY.
EctecTBeHHOHAYUHBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJEIEN

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD MOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
6osb1e, yeM 0oJIble BhICOTA IycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK

7 OKa3BIBAIOIINE TUCKPETHOE
a [IHC JIHCKD https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIEeCTBA
8 JIBM>KeHHE YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI 1O
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
razoBy
10 ArperaTHble COCTOSHHSI BEIIIECTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M HX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCc00OEHHOCTH arperaTHbIX COCTOsTHUIM
BOJIBI
Mexannueckoe OBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopocts. EaquHuner ckopocTr
p a H p https://m.edsoo.ru/ff0a079c
14 Pacyer mmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa TOK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINM.
15 B3aI/II)MO elficTBHE TeJ‘IpKaK MIpHUYNHA bubmnorexa [IOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agau mo reme "I1oTHOCTE

bubmuoreka [JOK

18
BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»
21 SIBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXKTY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa [IOK
’ ) https://m.edsoo.ru/ff0a1778
3aza4 o teme "Cuia tsokecta"”
Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [JOK
23
DU3NYECKUE XaAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 N3mepenue cun. unamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
CrnoxxeHue IBYX CHJI, HallpaBJIEHHBIX
26 10 OJHOM nﬂﬂ?\;};ﬁ ’ bubmorera [JOK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHopelicTBYyIOIAs CHIT
97 Pemenue 3a1ay no Teme
"PaBHogeiicTByrOmas cuin"
08 TpeHne ckoJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTU CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHITBI
Pemenue 3amau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuny, «Cunbly, «PaBHOACHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTpomnbHas paborta no Temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHID»,
«Cunbi»

33 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a oT 00béMa Eubmaorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaya maBieHUs TBEPABIMU
35 TCJ'IIZINI[[I/I )KE,HKOCT)IMI/I u EiaMI/L Bubmiorexa TOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBJieHUE B )KMIKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBUEM CHJIBI TSLDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapneHue B bu6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarormumecs: cocybl bubnuorexa [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

r .
39 HAPAB/IHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emiu. [Tpuunnsl
CYILIECTBOBAHUS BO3 HOI
41 0}6/I(I)IJ'IO‘-IKI/I Semin 3£3y;cIHMOCTL bubmiorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTABJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. ArmocdepHoe naBiicHHE
BO3YXa. ATMOC(EpHOE AaBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubnuoreka [IOK
OnbiT Toppuyueriu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtrmocdepHoe naBiaeHue"
JlelicTBUE KUJIKOCTHU U T'a3a Ha
a7 or €HHOE B HUX TEJIO bubmiorexa LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenioBa cuna
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHICﬁ Ha TEJIO, ITOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNla B BOJE OT 00BEMaA MOTPyKEHHOU
B XKUJKOCTHb 4aCTHU TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JTOIKU U
omnpeaeneHue e€ rpy3onoabEMHOCTH "

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBreHne TBepBIX TEIN, JKUIKOCTEN
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoiHocTs. EquHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noanéMe mo jectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTponpHast paboTa o Teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoYHas pabora

58

PesepBHrIit ypok. Paborta ¢ Tekcramu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

1o teme «/laBneHue TBEPIBIX Tell,
XKUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHas pabora

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas pabota
«HccnenoBanue yCIOBUi paBHOBECHSI
pbIyaray

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUI
pPaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent monesnoro aecTeus
MexaHusma. Jlaboparopnas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHIanbHas
SHEprus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIbHOE ONPECIICHHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIUAJIBLHON SHEPTUU IIPU
CKaTBIBAHHMM TeJla IO HAKIIOHHOMU
mjI0cKocTH"

66

KonTponsHas paboTa no Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1 bubmuoreka [IOK
o teMe "MexaHnueckoe aBuxenue" https://m.edsoo.ru/ff0a4ee6
Pesepubiit ypok. PaboTta ¢ Tekcramu
68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHUHETUYECKOU TEOPUU U UX ONLITHLIE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIeCTBA Ha OCHOBE IMOJI0KEHUH
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucrammmueckne u amopdHbIE TeNa 1
p Po https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacIIUpeHnE U CKATUE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEMJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenauu 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

= BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 Komnuectso Temnotrl. Y neiabHas bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bu6moreka [IOK
TEMJI000MEHa MTPU CMENTMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U Topstdeit BOAbI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XO0MMOTO JJII HarpeBaHus Teja
Y BBIJIEISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y aenbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepACBaHME

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmiorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yIEIbHOU TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemioTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEIILHON BIAXKHOCTH BO3ayXa"

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

24

[IpuHIMIBl pabOTHI TEMIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuratersi.
TennoBsle ABUTATENN U 3aILATA
OKpY)Karolel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MpOIIEcCcax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa"

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

29

QHGKTpI/ISaI_[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U IIPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
32 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJEH
Hocurenu snekrpuyeckux 3apsioB.
33 DOnemenTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOAHMKY W AWDIIEKTPUKH. 3aKOH bu6moreka [IOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cyuiecTBoBaHus. MIcTouHUKI bubamorera LOK
v i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOTHUKH 1
U TADJICKTPUKH"
DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
39
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas 1enb U e€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
) bu6mmoreka [JOK
41 W3mepenue u peryimpoBaHUe CHUIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BouseT™merp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 CormnpoTHuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JUTMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJTBI TOKA OT

45 HarnpsbkeHns. 3akoH Oma 1 ydacTka bubamorera LOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 PEe3UCTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIeIbLHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CIOKEHUS HANIPSHKEHUN TTPU 1 bubnunoreka [JOK
MOCJIE0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa [jIg pa3IndHOrO
UIA P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenmna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "OnpeaeneHue
52 a60TpLI " iom}focm aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTEnn
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmorexa HOK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOSAHHBIE MAarHUTEL, UX
B3aMOJEHCTBUE
Ypok-uccnenoanue "N3yueHne bubnuoreka [IOK
55 . "
MOJIeH OCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoOeE 10J1e
bu6mmoreka [JOK
56 3eMiId U €ro 3HadeHue I )KA3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEeKTPUIECKUE 3apsbl.
57 3apspKeHHBIE TEIa U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaeicTBus. [locTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTponsHas paboTa no Teme
"DJIeKTpUUECKHE 3apsIIbI.
P P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozencTBud. [IocTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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poBepoYHas pabora

59

PesepBHeIit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuniickas
poBepoYHasi pabora

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena. MarautHoe noJie
3IEKTPUYECKOTO TOKa MaruutHoe
ITOJIC KaTyIIKH1 C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue MeKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10JI51 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTENh OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoABUTATES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3NIEKTPOMArHUTHOM MHIYKIUH.
IIpaBuno Jlenua

64

DnextporeHepatop. Crocoobl
MOJTY4YEHUS IIEKTPUUECKOM SHEPrUn.
DIEeKTPOCTAaHIIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOIBHOM paboTe
110 TeMe "DINEKTPUUYECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJICHUS"

KonTtponsHast pabota o Teme

66 "DJIEKTPUUECKUE U MATHUTHBIE 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUA

67 PesepBHblit ypok. PaboTa ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBrie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. Pabota ¢ Tekcramu 1
o TeMe "MarautHsie ABJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoiabubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocT
JlaboparopHas padota "Onpenenenue
YCKOPEHHUS Tea Mpu bubnnoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBKEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

8 CBoOoHOe nagenue Tei. OmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HCpI/IOI[ n yacToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3akoH Herotona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocti. 3akor I'yka Et?rinlpll ;f:é(szg r(Lj/I]fanecaZ
16 Pemrenue 3agaq mo teme «Cuia
YIOPYTOCTH
17 JlabopaTtopHas pabora «OnpenenecHue bu6mmoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
51| Hiworors, Carm yupyroems, Co Busmcnera 10K
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aeca2
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najacHus

VYpoxk-koHpepenuus "JIBwKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenne 3agau mo reme "Cuna Eub 10K
HOJIMOTEeKA
24 TSOKECTU U 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckasi CKOPOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHOW TOUKHU.
AOGCOTFOTHO TBEPIOE TEIIO. Eu 10K
N nonmoTexa
26 PaBHOBecue TBEpAOTO TENa C
. https://m.edsoo.ru/ff0afe36
3aKpEeTIEHHOW OChIO BpAIlIEHUSI.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHE MaTepUaIbHOI TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEeIIEHHOW OChIO BpAIICHUSI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau mo reme "MoMeHT bubnmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOM paboTe Bu 1OK
nonmoTeKa
29 o teMe "MexaHnyecKkoe IBUKEHUE.
B N " https://m.edsoo.ru/ff0b0408
3aMMO/IEICTBHE TET
KonTponsHas paboTa no Teme
30 "MexaHN4ecKoe NBHKEHHE bubmorexa LOK
B N ) ’ https://m.edsoo.ru/ff0b06ec
3aMMO/IEICTBHE TET
31 Nmnynsc Tena. Umnynsc cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bu6mmoreka [{OK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh httos://m.edsoo.ru/ffob0ag4
PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [{OK
35
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenencHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JIBU)KEHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumansHas SHEPTUs
Kunernueckas sueprus. Teopema o bubnuoreka [JOK
38 .
KUHETUYECKON dHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas padota «/3yuenune bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IPYKUHHBII

MasATHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOThI U IEPUOJA KOJIeOaHu
MPYKUHHOTO MasiTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH MepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMu4yecKkyue BOJHBI"

50

3Byk. PactipocTpanenue v oTpakeHue
3ByKa

51

Ypok-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHH PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOIBHOM paboTe

bu6nmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponeHas pabota o Teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJIeOaHus U BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "lkana
3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
58
Hcnonb30BaHuE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1au Ha onpeneneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 Ckopoctb cBeta. BonHoBbIe cBOMCTBa bubmmorexa [TOK
P ’ https://m.edsoo.ru/ffOb31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS bubmorexa HOK
PacipocIp ' https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpaXKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue ceera. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBeTa. Mcnoib30BaHue HOJTHOTO

bu6mmoreka [{OK

05 BHYTPEHHETO OTPAKECHUSI B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlabopaTtopHnas pabota "HccnenoBanue
66 3aBUCHUMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckast cuja JIMH3bI httos://m.edsoo.ru/Ffob3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3aX httos://m.edsoo.ru/ffobAdda
JlaGopaTtopnas padora "Ompeneenue
70 (bOKyf:)HOFf)) paCSTOHHI/ISI u OI:ITquCKoﬁ bubmorexa HOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro cBeta B CIIEKT.
74 Omneitel HetoToHa. Crnoxenue ’ Bubmmorexa LIOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ff0c0f4c
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CBCTa

JlaboparopHuas padota "OnbITHI 110
Pa3I0KEeHUIO OEJI0T0 CBETa B CIEKTP U

bubmmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEAMETOB IIPH UX https://m.edsoo.ru/ffoc0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢unbTpel"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETa: AUCIIEPCHS,
uHTepdepeHus u nuppaxaus'
77 OmnbiTer Pesepdopnaa u mmanerapHast bubmuorexa [JOK
MO/IENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 norjouieHue cBeta
79 atomoM. KBauThl. JIuneliuaTsie bubmmorera LOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmaorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PannoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
86 Ypok-koHpepenus "PagnoakTuBHbIe bubnmoreka [JOK

HU3JIy4YCHUSA B IpUpOoAC, MCAULIUHE,

https://m.edsoo.ru/ff0c2126
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TeXHUKE"

87

SnepHbie peakuu. 3aKOHBI
COXPaHEHHS 3apsJJ0BOI0 U MacCOBOTO
quce

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo teme "Anepueie
peakuun"

90

Peaxiuu cunTe3a U nenaeHus sep.
Uctoununku sueprun ConHIA U 3BE3]

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

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanToBsbIe siBieHUS"

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

93

KonTponbnas pabora no teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEeKTPOMarHUTHbIE BOJIHBI.
KBanToBsble siBieHUS"

94

[ToBTOpEHME, 00OOIICHNE.
JIaGopaTopHble pabOThI 110 KypCy
"B3aumopaencrBue Tea"

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

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teMe "TemnoBble mpoueccs”

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



https://m.edsoo.ru/ff0c1c58
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacYeTHBIX M KAYECTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX aBUTaTenen"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacUYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoyctaHOBOK"
[ToBTOpEHue, 06001IEeHNE.
98 JlaboparopHbIe pabOTHI IO KYpC 1 1 bubnmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o606menue. Paborta ¢
99 TEKCTAMU 10 TeMe "3aKOHBI 1 bubmmorera [OK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 TexkcTtamu 1o teme "Koebanusa u 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Pabota ¢
102 TexcTtamu 1o teme "KBanrtoBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinydaTth ABJICHUSA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIUX JAHHOC (1)I/ISI/IT-I€CKO€ SBJICHUEC

1.3

pacrmo3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIoIllleM MHUpe, B TOM 4Hclie (U3NYEeCKHe SBJICHUS B MPUPO/IE,
IPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 337auy B y4eOHYIO, BBLACIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OTHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (U3MUYECKUE SBIICHUSA,
UCHOJIB3YSl (U3MYECKUE BEJIMYMHBI, NpPU OMUCAHUM TPABUIBHO
TPakTOBaThb (U3MYECKUH CMBICI HCHOJB3YEMbIX BEJIUYUH, UX
0003HaYeHHS U eUHUIIBI (PU3NUECKUX BETUUYHMH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TpauKH  HM3YYCHHBIX  3aBUCUMOCTEU

(1)I/ISI/I‘ICCKI/IX BCIINYHUH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 ABJICHUA W IIPOLICCCHI,
HCIIOJIb3Yyd M3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3aIMucCblBaTb €ro Mar€MaTu4dcCKoOC

BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHUS, MPOLECChl U CBOICTBA Tel, B TOM
YhClie MU B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 jormyeckux wmaroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (DU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuiarb pvaéTHLIe 3aga4d B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U




(dbopMyIbI, cBsI3bIBAIONINE (PU3UUYECKUE BETMYMHBI: HA OCHOBE aHAIH3a
YCIIOBUSL 3aJauyd  3alUChIBaTh KPAaTKOE YCJIOBHE, TOJCTABIISTH
¢u3uveckue BeTMUMHBI B (POPMYIIBI U IPOBOJUTH PACUEThI, HAXOIUTD
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMI)IC AJId pCUICHUA 3a1a4, OCHHUBATH

PEAUTUCTUIHOCTD TOJTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTh MPH TOMOIIH
(1)I/I3I/I‘~IGCKI/IX METOOAO0B, B OIIMCAHUHM HUCCICAOBAaHUA  BBIACIATH
IpoBepsieMOe  MpeAnoyiokeHue  (TUMoTesy),  pa3jiauyaTth U
HHTCPIIPETUPOBATH HOJ'Iy‘ICHHI:IfI pPE3yiibTaT, HAXOIUTH OIINOKU B

XO0J¢€ OIibITa, ACJaTh BBIBOJLI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITH 1O HAOMIOAEHUI0 (U3UYECKUX SIBICHUN HIIN
Gu3MYeCKuX  CBOWCTB  Tel:  (QOPMyIUpOBaThH  MPOBEPsSEMbIC
MPEANOJIOKEHUSI, COOMpPAaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO

000py/I0BaHuUs, 3aMKCHIBATh XO/JI OTBITa U (POPMYIHUPOBATH BBIBOIbI

1.10

BBITIOJIHATE IPAMBIC H3MCPCHUSA C HCIOJIB30BAHHEM aHAJIOIOBBIX H
1 (ppoBBIX MPUOOPOB, 3aMMCHIBATH TMOKa3aHUs NMPHUOOPOB C yu&TOM

3aJIaHHON a0COJIFOTHOU MTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  HWCCJICIOBAHME  3aBUCUMOCTH  OJHOW  (PpU3MUECKOU
BEJIMYMHBI OT JIPYrOM C WCIHOJIB30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B TUIAHMPOBAHMU Y4E€OHOTO HCCIEIOBaHUS, COOMpATh
YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIENys MPEUI0KCHHOMY TUIaHY,
(GUKCHpPOBAaTh PE3YJbTATHl TMOJYYCHHOW 3aBHUCHUMOCTH (DU3UUYCCKUX
BEJIMYUH B BUJIC TIPEIJI0KEHHBIX TAOJIUII ¥ TPa(HUKOB, JIe1aTh BBIBOJIBI

I10 pE3yiibTaTaM HMCCICI0BaHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘16CKI/IX BCJIIMYHMH, CJCAYyA
HpeHHO)KCHHOﬁ HUHCTPYKIUH: TP BBINIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO)18.TI:> npaBHjia TCXHUKU 0e30MacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb  NPUHIUIIBL JIEeNCTBUSA HpI/I60pOB H  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTeprU30BaTb IMPUHIMIILI JIeNCTBUSA HU3YUYCHHBIX
HpI/IGOpOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIIbKO HX OIIMCaHUu,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBAxX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

HGOGXOJII/IMLIG (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJIUTL TPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O MpHUMepax)
NPAaKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUH B TIOBCEIHEBHOM
KU3HH Ui oOecriedyeHuss OE30MacHOCTH TpU  OOpameHun ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPaAHEHMSI 3/I0POBbS U

COOII0ACHNSI HOPM 3KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY Karollel cpesie

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUW M IMYTEM CPaBHEHHs Pa3JIMYHBIX HCTOYHUKOB
BBLIETATh MHQOpMAIMIO, KOTOpas SBISETCS NPOTHUBOPEUYMBON WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

UCIIOJIb30BAaTh pu BBITTOJTHCHU U y4eOHBIX 3aaHUI
Hay4yHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOro  COJepKaHMs,
CIpaBOYHBIE MaTepuaybl, pecypcbl ceth VHTepHeT, BiaxeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBanus HHopMauu

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHE MUChbMEHHbIE U YCTHBIE COOOILECHUS
Ha OCHOBe 2 — 3 WUCTOYHHMKOB WHPOpMAIUK (PU3UIECKOTO
COJIep’KaHus, B TOM 4YHCIEe MyOJIMYHO JIeNaTh KpaTKue COOOLICHHS O
pe3ynbTaTtax NpPOEKTOB WM Y4YeOHBIX UCCIEOBAaHUI, NIpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHbIA MOHSTUWHBIA amnmapar Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHUE ITPE3EHTAIUCH

1.19

IIpX BBIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B T'pynme€ B COOTBETCTBUHU C IMMOCTABJIICHHBIMU 3aJadaMu,
CJICAUTH 3a BBIIIOJIHCHHUEM IlJIaHa I[CP'ICTBHI;'I, aJICKBATHO OLCHUBATH
CcOOCTBEHHBIH BKJIad B ACATCIIBHOCTb TI'PYIIIbI, BbICTPANBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHC, Y4YUTbIBAsA MHCHUC

OKpPYKaromunux

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pa3iiniaTh ABJICHUSA IO OMNHMCAHWUIO HX XAPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IeCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE M3YyYCHHBIX (DU3MUYECKUX SBICHUNA B
OKpYXKAloIlleM MHpE, B TOM 4YuCiIe (PU3HUECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 3a/a4y B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (IpU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

ONMCHIBaTh M3YYEHHbIE CBOMCTBA Te€l U (PU3MUECKUE SIBICHUA,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, IPH ONHCAHUH TPABHIBHO
TPakTOBaThb  (PU3WYECKUII  CMBICA  MCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMS U €UHUIBI (PU3NUYECKUX BETUYMH, HAXOIUTh (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTHh  TIpaUKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(GU3UYECKUX BEIIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU H3TOM J1aBaTh CIIOBECHYIO
GbOpMYyTMpPOBKY 3aKOHa MW 3alMCBhIBAaTh €r0 MaTEeMaTUYECKOe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3NYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH O00BsiICHEHHE U3 |
— 2 JIOTMYECKHMX IIaroB ¢ Mmomolmpblo 1 — 2 W3y4YeHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I“ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

peuaTtb paC‘léTHBIe 3aJa4u B 2-3 ,I[GﬁCTBHH, HCIIOJIb3YysA 3aKOHBbI U
(bOpMYJ'IBI, CBA3bIBAIOIIUC (I)I/IBI/I‘ICCKI/IC BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCIOBUS 3a4avU 3aIlIMCbIBATb KPATKOC YCJIIOBHUEC, BbIABJIATH HEAOCTATOK
JaHHBbIX [JId PCHICHHUA 3aJda4M, BBI6I/IpaTB 3aKOHbI H (bOpMyJ'IbI,
H606XO,Z[I/IMLIG s eé PCLICHUA, IIPOBOAUTD paC‘léTH U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)H3H‘ICCKOﬁ BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

pacCiio3HaBaThb HpO6J'IeMI>I, KOTOPBIC MOXHO pPCIIWThL IPHU HOMOIIU
(I)I/ISI/I‘IGCKI/IX MCTOOOB, UCIIOJIB3Yyd OITMCAaHUC UCCIICAOBAHN, BBIACIIATH
IMPOBEPACMOC TPCAINOJIOKCHUC, OLCHUBATH INPABUIIBHOCTH NOPAAKa

IMPOBEACHU UCCIICAOBaHUA, ACJIaTh BBIBOAbI

1.9

HOPOBOJUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SIBICHUHA WIIH
¢usmueckux  CBOMCTB  Ten:  (opMynIMpoBaTh  IpOBEpsEMbIe

IMPECATIOJIOXKCHUA, CO6I/IpaTB YCTAaHOBKY nus3 MMPEIJIOKCHHOTO




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IIPSMBIE HM3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3UYECKUX BEITUYMH, CPAaBHUBATH PE3yIbTAThI

U3MEPEHHH ¢ yU€TOM 3aJaHHOU a0COJIFOTHOM MOTPEUTHOCTH

1.11

IOPOBOJUTH  HMCCIEJOBAHWE  3aBUCUMOCTH  OAHOH  (U3NYECKOH
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX H3MEPEHUM:
IUIAHUPOBATh HCCJIEJIOBaHME, COOMpPATh YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHus, Cleqys  NOpeIIoKeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IpadUKOB,

ACJIaTh BBIBOABLI 11O PE3yJIbTaTaM HCCICAO0OBaHMA

1.12

OPOBOAMTH  KOCBEHHbIE  M3MEpPEHHs  (PU3MUECKUX  BEJIMYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNIOKEHHOM HWHCTPYKIMH, M  BBIYUCIATH 3HAYEHUE

BCJIMNYHHBI

1.13

coOnroAaTh TMpaBWiIa TEXHUKH Oe30macHOCTH Mpu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX OINUCAHUS, HCIOJIb3YS
3HaHHUA O CBOMCTBAX (U3IMYECKUX SBIEHUH U HEOOXOAUMbIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTH

1.15

pacro3HaBaTh IMPOCTBIE TEXHUYCCKHUE YCTPOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI II0 CX€MaM MU CXEMATUYHBIM PHUCYHKaM, COCTaBJIATb CXCMBbI
OJICKTPHUYCCKUX ueneﬁ C IIOCICAO0BATCIBbHBIM M IIapalJICJIbHBIM
COCIMHCHHUEM 3JICMCHTOB, pasiidas YCJIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTL TMpPUMEPHl  (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO HUCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH TMpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBCACHUA B OI(p}I)KaI-OH_Ieﬁ cpeae

1.17

OCYIICCTBJIATDH ITOUCK HHq)OpMaI_II/II/I (1)I/ISI/I‘IGCKOFO COJCpKaHUA B CCTU
I/IHTCpHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOXET OBbITh HCI[OCTOBGpHOfI

1.18

HCIIOJIb30BaTh IMIPpU  BBINNOJIHCHUHA y‘le6HBIX 3aJJaHui HAay4YHO-




MOMYJISIPHYIO JIMTEPATypy (DHU3MUECKOTO COACpPKAHUS, CIPABOYHBIC
Marepualibl, pecypcbl cetd  MHTepHer; BilaneTb NpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS,
0000mas wHPOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUINICCKOTO
COJIEp’KaHUsA, B TOM 4YHCIIE MYOJWYHO NPEJICTaBISITh PE3YIbTaThl
IPOEKTHOM WM HUCCIIEIOBATENIbCKOM JIEATENIbHOCTH, MpPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM NOHATUHHBIM anmapar Kypca

($U3MKH, CONIPOBOKIATh BBICTYIIJICHUE ITPE3EHTAI[UEN

1.20

MPU BBHITIOJIHEHUH y4€OHBIX MPOEKTOB M UCCIIENOBAHUM (PU3NUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEWCTBUA W KOPPEKTUPOBATh  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCWCTBUE,  MPOSBISISL ~ TOTOBHOCTH

paspemniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iinuatb ABJCHHA II0 OIMHMCAHHUIO HMX XapaKTCPHbIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKO€ SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHHUEC HN3YYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyKaromeM MHpE, B TOM YHUCIIC (1)I/I3I/I‘16CKI/IG ABJICHUA B IIPUPOJIC,
IIpu 3TOM MNEPCBOAUTH MPAKTUYCCKYIO 3aa4y B yqe6Hy10, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) PUINUECKUX SIBICHUI

1.4

OIMCBIBATL H3YUCHHBIC CBOWMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (1)H3I/II-ICCKI/IC BCJIMYNHBI, IIpU OIHMCAaHHUU TIPABUIIBHO
TPAKTOBATH (1)I/I3I/ILICCKI/II‘/’I CMBICJI HCIOJIB3yEMbIX BCJIIMYHH,
0003HaUCHHS U CIANHUIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIMYMHY C  JPYrUMH




BEIMYMHAMHU, CTPOUTH TpadUKd  H3YUYEHHBIX  3aBUCHUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS U IPOIIECCHI,
WCIIOJIb3ysd M3Y4YEHHBIE 3aKOHBI, IIPU O3TOM [1aBaTh CIIOBECHYIO
GOpMyITUPOBKY 3aKOHAa W 3alHCHIBATh €ro0  MaTeMaTHYeCKOoe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluld MPaKTHKO-OPHEHTHPOBAHHOTO  Xapakrepa:
BBISIBJIATH TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE 3 2
— 3 JIOTMYeCKHX WIaroB C IMOMOMIbI0 2 — 3 M3y4YCHHBIX CBOICTBa

¢u3nyeckux ABIEHUH, GPU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (OmUparommecss Ha cHCTeMy W3 2 — 3
ypaBHEHUH), UCHOJB3yd 3aKOHBI U  (OPMYJBI, CBSI3BIBAIOIINE
¢u3uveckne BENWYMHBI: Ha OCHOBE aHAIW3a YCIOBHSA 3a/laud
3alMCBIBATh KPATKOC YCJIIOBHUC, BBIABIIATH HCAOCTAOINWEC WA
M30BITOYHBIE JTAHHBIC, BEIOUPATh 3aKOHBI M (DOPMYJIBI, HEOOXOUMBIS
JUIS peUIeHUs, MPOBOJUTH PAacu€Thl M OIEHHUBATh PEATHUCTUYHOCTH

MOJIyYEHHOTO 3HaUeHUs (PU3NUECKON BEITUYUHBI

1.8

pacrio3HaBaTh NHPOOIEMBbI, KOTOPbIE MOKHO PEUIMTh MNpU MOMOILIU
(bHU3HUECKUX METOJIOB, UCHOJb3Yysl OMUCAHUE WCCIIEIOBAHUS, BBIICIATH
NpoBepsieMOe  IMPEIOI0KEHUE, OLIEHUBATh MPABWIBHOCTh MOPSAKA
NpOBEJICHUS HWCCIICAOBaHUS, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIOICHUN U OTIHITOB

1.9

IMPpOBOAWUTL OIIbITBI IIO Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘16CKI/IX SIBJICHUN WM
(1)I/ISI/I‘ICCKI/IX CBOMCTB TEI: CaMOCTOSTEIBHO CO6I/Ip8.TB YCTAHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa M €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOAUTH IPH HEOOXOAWMOCTH CEpUI0 MPSIMBIX H3MEPEHUIH,
onpenenss cpelHee 3HaueHHE H3MepsieMOd BelndMHbl ((poKycHoe
paccTosiHMe coOuparomei JMH3bl), 00OCHOBBIBaTH BHIOOP crocoba

U3MepeHus (U3MepUTENBHOTO pudopa)

1.11

IPOBOJUTH HCCIEOBaHME 3aBUCUMOCTEH (M3NYECKUX BEJIWYMH C
UCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHUN: NJIaHUPOBAaTh HCCIIEJOBaHUE,
CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl

HOJ'Iy‘-IGHHOﬁ 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




I‘pa(i)I/IKOB, ACJIaTh BBIBO/JBI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEPEHUS  (PU3MYECKHX  BEIUYMH:
IUIAHUPOBAaTh U3MEPEHUSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W BBINOJHATE M3MEPEHHUs, Cleays IpPEeUIOKEHHON WHCTPYKLHUH,
BBIYMCIIITh 3HAYEHUE BEIWYMHBI M aHAIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh IpaBWila TEXHUKM Oe30macHOCTH Mmpu  paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM M3YYEHHBIX (DU3UUYECKHX MOJIENEH:
MaTepuaibHas TOUKa, a0COJIFOTHO TBEPJOE TENO, TOUEUHBIN HCTOYHUK
CBETa, JIyd4, TOHKas JIMH3Aa, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HMX ONHMCAHUA, HCHOJb3YS
3HaHMSI O CBOMcCTBax (U3MYECKUX SIBICHUH U HEO0OXOIUMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXE€Mbl W CXEMaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEpUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKUE CXEMBI JJIsl OCTPOCHUS U300pakeHUN B MIIOCKOM

3epKajie U coouparonieit 1mH3e

1.17

OPUBOJIUTH TMpPUMEPbl  (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (U3NYECKUX 3HAHHUI B MOBCEIHEBHON
KU3HU Juia  oOecrieueHuss O€30MacHOCTH Tpu  oOpallleHuu C
npubopaMu U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4Y€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

1.18

OCYLLECTBIIATh NOUCK MHPOPMALUU (PU3NYECKOTO COJCPKAHUS B CETU
WnTepHer, camocTosATeNbHO (opMyaHpys TOUCKOBBIM — 3ampoc,
HaXOAWTb IYTH  ONPEIEJICHHUS  JOCTOBEPHOCTH  IOJYYEHHOU
UHPOpMALlMM HAa OCHOBE HMMEIOIIMXCS 3HAHWM M JIOTIOJHUTENIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Yy4YeOHBIX 3aJaHUN  HaAy4HO-
HOMYJSPHYIO JIUTEpaTypy (HU3UYECKOTO COAEP)KaHUs, CIPaBOYHbIE
MaTepuainsl, pecypchl ceth VIHTepHeT; BiageTh NpuéMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/I}I I/IH(I)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIC IUCHMEHHBIC W YCTHBIE COOOINCHUS Ha
OCHOBEe WH(MOpPMAIMU H3 HECKOJIbKUX HCTOYHHUKOB (DU3UIECKOTO
COJICpPIKaHUS, MYOJUIHO TPEICTABIATH PE3yIbTaThl MPOCKTHOW WU
UCCIICIOBATENILCKOM  JCSITENbHOCTH, TPH  3TOM  TI'PaMOTHO
MCIIOJIb30BAaTh U3YYEHHBIN MOHATUHHBIN anmnapaTr u3y4aeMoro pasjesna
GU3MKK W CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTAIMEH ¢ y4EéToM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJHEHUH y4E€OHBIX MPOEKTOB W UCCIIENOBAHUM (PU3MUECKUX
IPOLIECCOB PacCHpelieNsiTh 00SI3aHHOCTH B TPYINE B COOTBETCTBHM C
MOCTABJICHHBIMU  3a/1a4aMH, CJEAWTh 3a BBINOJHEHUEM ILJIaHA
JEWCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSIBIASL ~ TOTOBHOCTH

paspemiatb KOHGIUKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@u3nUeCcKue SBICHUS: MEXAHUYECKHE, TEIJIOBbIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbL. M3Mepenune  usmueckux
BenmuuuH.  Dmsuueckue  nmpubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHAayuHBI METOJ TIO3HAHWS: HAOJIOJCHUE,
MOCTAHOBKA HAyYHOT'O BOIPOCA, BBIABUKEHHUE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTuveckue pabOThI:

#H##Par###l3mMepenne pacCTOSHHA.
###Par###l3mepenne 00bEMa KHIKOCTH M TBEPIOTO
Tea.

###Par#H#Onpenenenne pa3MepoB MalbIX Tell.
###Par#t#1smepenue  TemmepaTypsl IpU  TOMOIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhIL

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

HH#HPar###CTrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pasMepsl.  OnNBITBI,  JOKa3bIBAIOIIUE  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#H##Par### ) pokeane  dactuir  BemiectBa.  CBS3b
CKOPOCTH  JBWIKEHHSI YacTHUIl C  TEMIIEpaTypoHu.

BpoynoBckoe nBuxenue, tudpdysus

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MPUTSKCHUC U




OTTAJIKUBAHHUC

H#H#Par### ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTANIMYECKUX) TEII.

2.4 B3anMocBA3p MEXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOTHI:
#H##Par###01enka quaMerpa aToMa METOJIOM PSIoB (C
UCIIOJIb30BaHuEeM GoTorpaduii).

2.6 #HHHPar#H##0npITel 10 HAOMIONEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHAPar###O0nbITEI 0 OOHAPY)KEHUIO JCUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe NIBIDKECHUE. PaBHoMepHOE u
' HEpPaBHOMEPHOE JIBIKCHHE
#H##Par###CropocTb. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBWIKEHWHU. Pacuér myTu u BpeMeHH
JIBUKEHUS
SBnenne uHepuuu. 3aKOH WHEpUMH. B3ammonencTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHUS CKOPOCTU ABUKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tea
34 #Par### 1nornocts BemiectBa. CBsI3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMa BelllecTBa
3.5 Cuita KaK XapaKTepUCTHUKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
. MOMOIIbIO JUHAMOMETpPA
3.7 ##HPar### SIsnenne TAroTeHUs M cuia TsokecTH. Cuia
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHE CKOJNBXKEHUS U TPEHUE MOKOSI.
' Tpenue B npupoJe U TEXHUKE
39 #HH#Par###CroxxeHue cuil, HaNpaBICHHBIX 10 OJHOM

npsiMoH. PaBHOAEHCTBYIOIIAs CUII




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMKEHUS
(wapuka B JKUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBTomMoOmiIss M Tak janee). OmnpeneneHue cpeaHen
CKOpOCTH CKOJBXEHHUsI Opycka WM IIapuka [0
HAKJIOHHOM  mIockocTH.  OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILINE
3aBUCUMOCTb pacTsDKEHUs (IedopMaluu) NPYKUHBI OT
NpUIOKEHHOW Ccwibl.  OMBITBI, JAEMOHCTPHPYIOIIHNE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Teja U

XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEHN

3.11

®usnyeckue SBICHUS B NPHUPOJIE: IPUMEPHI JIBHKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPHUPOJIE,

JIEMICTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: IMHAMOMETP, MOAIIUITHUKI

JABJIEHUE T

BEP/IbIX TEJI, )KUJJKOCTEI 1 TA30B

4.1

Hasnenne TBEpAoro tema. CrocoObl YMEHBIICHHS H

YBCINYCHUA OaBJICHUA

4.2

JlaBiieHue raza. 3aBUCHMMOCTh JABJICHHS ra3a OT 00bEMa,

TEeMIIepaTypbl

4.3

[Tepenaua naBiieHHs] TBEPIABIMH TEJIAMH, YKHIAKOCTIMH U

razamu. 3akod Ilackans. [IHeBMaTHUECKHE MAIIHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
IMuppocraruyeckuii napagokc. CooOmiaromuecs cocy/bl.

I HAPABINYCCKUC MCXAHU3MbI

4.5

AtMocdepa 3emau u atmocdeproe nasiaeHue. [IpuauHbI
CYLIECTBOBaHUS BO3AYIIHONW 00070uku 3emud. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT

BBICOTBI HaJl YPOBHEM MOPA

4.6

Wzmepenne armocdepHoro namienus. [Ipubopsl s

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBUE XUIKOCTM M ra3a Ha MOIPYKEHHOE B HHX
Teno. BeiTankuBawmas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxornaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAEC OT
00béMa TOrpYy)KEHHON B JKUIKOCTH 4YacTH Tela.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0, NOrpykénHoe B  KuiakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOUIEH CHUJIbI, JEHCTBYIOIIECH
Ha TeJl0 B JKUAKOCTH, OT Macchl Tena. OmbITh,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKMBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTHU, OT 00BEMaA
MNOTPY’KEHHOW B JKHMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KoHcTpynpoBanne  apeomerpa WM
KOHCTPYHpPOBAaHHE  JIOJAKM W  OIpeaeneHue e

Irpy30I10AbEMHOCTH

4.10

®dusznveckue  SABICHUS B TPHUPOJAC:  BIHUSHUE
aTMOC(EepHOTOo IaBJICHUS Ha )KUBOM OpraHusM, IIaBaHue

pBIO

411

TexHudeckre yCTPOMCTBA: COOOMIAIOIINUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKUNA Tpecce,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnueckass MOLIIHOCTh

£ 3 [IpocTeie MeXaHM3MBI: pblUar, OJIOK, HaKIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbyara

5.4 [IpumMeHeHue paBuUiIa paBHOBECHS pblyara K OJIOKy
«3Bomotoe  mpaBwio»  MexaHuku.  Koaddumment

5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOIHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast mexaHudeckas dHEprusi. 3aKOH HM3MEHEHUS U

COXpPAaHCHUA MEXaHHUYeCKOU OHEPIrun




5.9

[IpakTuyeckue pabOTHI:

##HPar#H#Onpeneneane padOThl CHUIIBI TPEHUS TIPH
PaBHOMEPHOM JBIDKEHHHM TeJa [0 TOPHU30HTAIBHOU
noBepxHocTu. McciemoBanue yCIOBHH — PaBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKOW YHEPTUU

5.10

dusnyeckre SIBICHUSI B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblYar, IMOJBWXKHBIM U
HETOJBUKHBIN OJIOKM, HAKJIOHHAS! TUIOCKOCTb, MPOCTHIC

MEXaHU3MBbI B OBITY

8 KUIIACC

Kon
pasnena

Kon
3JIeMEeHTa

IIpoBepsiemMble 1€MEHTHI CO/IeP:KAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepbl
MoyieKyl.  OmbIThl,  HOATBEPXKIAIOIIME  OCHOBHBIE

ITOJIOKCHHUA MOHGKyanHOKHHCTH‘ICCKOﬁ TECOpHU

6.2

Mopnenu  TBEpAOrO, KUAKOTO UM Ta3000pa3HOro
cocrosinuii BemectBa. Kpucrammuyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOWMCTB T'a30B, KUJIKOCTCH U TBEPIBIX TEI
HA OCHOBE TIOJIOKEHUH MOJIEKYISIPHOKHMHETHYECKOMN

TEOpUn

6.4

CMaunBaHue U KalmUWJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe pacmrpeHuc U C:xXaTnue

6.6

Temnepatypa. CBs3pb TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHHUSA YaCTHUIL

6.7

Buytpennss sneprust. CiocoObl H3MEHEHHsI BHYTpEHHEN

OHCPTUH: TCIIONCpCaada U COBCPIUICHUC pa60TBI




Bunel Treronepegaun: TENJIONPOBOJAHOCTh, KOHBEKLIHS,

6.8
U3IIy4eHHE
KonmnyecTtBo  TermoTel.  YiaenbHas — TEIIOEMKOCTH
6.9
BEIIECTBA
TeriooOMeH U TEIJIOBOE pPaBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OajaHca
511 [TnaBneHne u OTBEpIEBAHNE KPUCTALTUICCKIX BEIIECTB.
. VY enpHas TenaoTa MIaBJICHUS
[TapooOpazoBanue u  koHzeHcanus. Mcnapenue.
5.12 Kunenue. VYaenbHas  Ttemiota mapooOpa3oBaHUS.
. 3aBUCHMOCTh TEMITEpaTyphl KHIICHHSI OT aTMOC(epHOro
JTABJICHUS
6.13 Brnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpuntuner  paGoTel  TermoBbix —aurarenend  KIIJI
6.15 TEIUIOBOTO ABUTraTeNsd. TeIIOBble OBUTATEIA W 3allnTa
OKpY>Kalolleu cpebl
3aKOH COXpaHEHUS U MPEBpAILlEHUs] SHEPTUHU B TEIJIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
#HHHPar###0nbITel 10 OOHAPYKEHUIO JCHCTBUSA CHII
MOJIEKYJIIPHOTO MPUTSIKECHHUS.
H#HPar#H##0OnbITel  TIO  BBIPALIUBAHUIO  KPHUCTAJUIOB
MOBapEHHOH COMM UJIH caxapa.
#HHHPar###OnbITE 1o HAOMIOAECHUIO  TEIJIOBOIO
6.17 pacIIipeHysi ra30B, JKUIKOCTEN U TBEPIBIX TEIl.

#HH#Par###Onpenenenue aBleHUsl Bo3ayXa B OalsloHE
LINpULA.

HAHPar#H#ONbITEl, N1EMOHCTPUPYIOIIHE 3aBHCHUMOCTH
JIaBJIEHUs] BO3JyXa OT ero o0béMa W HarpeBaHus WIH
OXJIaKICHUS.

H#H#HPar###1IpoBepka TUNOTE3bl JTUHEWHONW 3aBUCHUMOCTHU




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpEHHEH
DHEPrUM TeJia B pe3yibTaTe TeIulonepenadyd u padoThI
BHEITHUX CHUIL

###HPar###llccnenoBanne SBJICHUS TEIDIOOOMEHA TIPHU
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
##HPar#H#Onpenenenue KOJIM4ECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOW TIPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IIHITTHIPOM.

#H##Par##H##OnpeneneHme YAETBHONW  TEIIOEMKOCTHU
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOW — BIIQXKHOCTH
BO31IyXa.

#H#Par###OnpeneneHue yaeaIbHONW TETUIOTHI TUIABICHUS

JIbJA.

6.18

Ousnyeckue SBICHUS B MPUPOJAE: TOBEPXHOCTHOE
HaTSDKEHME W KaNMWULSIpHBIE SBJICHHUS B TMPUPOJE,
KpUCTAJUIBI B TIpupojie, u3inydenue ColHia, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUEe POCHI, TyMaHa,

HUHEA, CHECra.

6.19

Texnuyeckue  ycTpoMcTBa:  KamWUISAPBL, MPUMEPHI
UCIOJIb30BAaHUSI KPUCTAIUIOB, >KUJIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTeMa OTOILJICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  KyioHa

7.2 (3aBUCHMOCTH CHJIbI B3aUMOJICHCTBHS 3apsDKEHHBIX TE OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/1y TeJIaMH)

7.3 Onexkrpuueckoe noJie. Hanpssk€HHOCTD AIEKTPUYECKOTO




noss. lIpyHIMIO Cynepno3uLMK SJIEKTPUYECKUX IOJIEH

(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu osnexkTpuyeckux 3apsaoB. DJIEeMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Crpoenue atoma. [IpoBoiHuKH 1

JUDJIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

ONeKTpUYecKuid  TOK.  YCJIOBHSL  CYLIECTBOBaHHS
7.6

3NEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKA

HevictBus 3IIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUAKOCTSX M razax

g OnekTpuyeckas uenb. Cuia Toka. DIJIEKTPUYECKOE

7.

HapsDKEeHUe

ComnpoTuBieHue MIPOBOJTHHKA. VY nenbHOE
7.9

CONIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1 ygacTka 1enu

[locnenoBarenpHOE W MApajuIeIbHOE  COEIWHEHHE
7.11

IIPOBOJIHUKOB

PaGota ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNeKTpUUecKrue Ienu U MOTPEOUTENH SJIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocrosiHHble MarHuThl. B3anmonelcTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mosnie. MarHutHOoe 1oJe 3eMJIM U €ro
7.15

3HAUEHUE IS )KU3HU Ha 3emiie

OmneiT Opcrena. MarHuTHOE 10JIE IJEKTPUYECKOTO TOKA.
7.16

[IpumeHenne 2IEKTPOMarHuTOB B TEXHUKE

JleiicTBME MarHUTHOrO TMOJS HA IPOBOIAHHMK C TOKOM.

DneKTpoABUTaTENb MOCTOSHHOTO ToKa. Mcrnonbp3oBaHue
7.17

3HCKTpOHBHTaTeHeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX h Ha

TPAHCIIOPTC




Oneitel  @apanes.  SIBineHHe  3IEKTPOMAarHUTHOMN

7.18
uHaykuuu. [Ipasuno Jlenna
DnexTporeHeparop. CrnocoOsr MIOJTy4EHU ST
7.19 ANEKTPUYECKON  DHEPIuM. DJNIeKTpPOCTAaHLIMA  Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH
[IpakTnueckue pabOThI:
OnbITEI IO HAOMIOJICHHUIO AJIEKTPU3AIMU TeJl HHIyKIUEH
Y TIPH COTPUKOCHOBCHUM.
HccnenoBanue JEHCTBHS  DIIEKTPUYECKOTO IOJIA  Ha
MIPOBOIHHUKY M TUDIJICKTPUKH.
COopka ® TmipoBepka pabOTHl DJIEKTPUUYCCKON IEMH
MIOCTOSTHHOTO TOKA.
W3MepeHne u perynpoBaHne CHITBI TOKA.
W3mepeHne u peryanpoBaHue HApsHKSHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
pPE3UCTOp, OT COMPOTHUBICHUS PE3UCTOpPA U HANPSLKEHUS
Ha Pe3UCTOPE.
OneIThI, JNEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
290 ANEKTPUYECKOTO COMPOTHUBJICHUS NPOBOJAHHMKA OT €ro

JUIMHBI, TJIOIAH NTOIIEPEYHOrO CEYEHHs U MaTepHaa.

IIpoBepka mpaBuiIa CIOXKEHUS HANpPsHKEHUM  INIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia A CWIbI TOKa IPU MAapajuIeIbHOM
COeQUHEHUU  pe3uctopoB.  OmpexpeneHue  pabOThI
NIEKTPUYECKOTO TOKA, MIYHIETO 4Yepe3 PE3UCTOpP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJICJIIEMON Ha pe3ucTope. McenenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOUYKY, OT HANPsHKEHUs
Ha Hell. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MAarHuTHOTO B3aMMOJCHCTBUSA TOCTOSHHBIX MarHUTOB.
N3yuenne MarHuTHOrO MOJIS MOCTOSIHHBIX MarHUTOB IIPU
ux oOwbeaMHeHMM M pazgeneHud. MccnemoBaHue

JIeiCcTBUSA QJICKTPUYCCKOT'O TOKa Ha MArHUTHYHO CTPCJIKY.




OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUS KaTYIIKA C TOKOM M MAarHuTa OT CHUJIbI
TOKA W HalpaBJICHUs TOKa B Karymke. l3ydeHue

I[Gf/'ICTBI/ISI MAardiMTHOIO I0JIs1 Ha IMPOBOAHUK C TOKOM.

Koncrpynposanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEISA. N3mepenne KITA
IEKTPOIBUTATEIBLHOMN YCTaHOBKHU. OnbIThI 1o

HCCICIOBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCICIO0BAaHUC W3MCHCHUN 3HAYCHUSI U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SIBJICHUS B TMPUPOJIE: DIIEKTPUUECKHE
SIBJICHUA B aTMOC(bepe, QJICKTPHUYCCTBO KHBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOI'O MOJIA JJIA )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHUSIHUEC

1.22

TexHuyecknue yCTpOWCTBA: HIIEKTPOCKOM, aMIEPMETD,
BOJIETMETp, PEOCTAT, CUETUUK DICKTPUUCCKON IHEPTHH,
AJIEKTPOOCBETUTENILHBIE ~ TPUOOPHI,  HAarpeBaTelbHBIC
AIEKTPOTPUOOPHI (IpuMepsI), ANEKTPUICCKHUE
NPEJOXPAHUTEIH, dJICKTPOMArHuT, 3JCKTPOJIBUTATEINb

IMOCTOSIHHOI'O TOKA, rEHEPATOP IMMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMbIe 2JIEMEHTBI COIeP KaHUs
pasnena
MEXAHWYECKUE SBJIEHU A
MexaHuyeckoe JBIKEHUE. MarepuanpHas —TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSIMOTHMHEWHOE IBIKEHUE
8.4 #H#Par###HepaBHOMEpHOE PSIMOJIMHEHHOE JIBIKEHHE.

CpCI[HSISI )51 MI'HOBCHHAas CKOpPOCTb TCJ1a npu




HCPAaBHOMCPHOM ABHKCHUUN

8 VYckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE
> JIBIDKEHUE
8.6 #HH#HPar###CrobonHoe nanenue. OnbITel [ anunes
#H##Par###PaBHOMEpHOE JBWKEHHUE TI0 OKPYXHOCTH.
8.7 [lepuox m uwacrota oOpamenus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HetoToHa
8.11 HHAPar###] [pyuHIMIT CYTIEPIIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar#H##Cuna TpeHHs:: cuila TpPEHUS CKOJBKEHUS,
813 CHJIa TPEHHUSI TTOKOSI, APYTHE BUIBI TPEHHS
8.14 ###Par###Cuna  TSDKECTM W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaCHUS
JBwxenue  mianer  Bokpyr  Cosnma.  IlepBas
815 KocMuyeckasi ckopoctb. HeBecomocTs U meperpys3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOJIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecrue TBEPAOTO Tela C 3aKPEIUIEHHOM
847 OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu
8.18 Nmnynsc Tena. 3Menenue ummynbca. IMIynsc cHITbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
PaGora cun T1sxectu, ympyroctd, TpeHus. CBs3b
8.22 SHEpPIruu U paboThl
[loTeHumaneHass dHeprus Tena, MOJHATOTO  Hal
8.23 MOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHnmanpHas 3HEPIUs CKATON NMPYKUHBI
8.95 ###HPar#t#Kunernueckass  sHeprusi.  Teopema o

KHHETHIECKOMN OHCPTHUU




8.26

H#HPar###3akoH cOXpaHEeHUSI MEXaHUYECKOW SHEPTUU

8.27

[IpakTuyeckue pabOTHI:

OrmpezenieHue CpeHe CKOPOCTH CKOJIbXKEHHUs Opycka
WIM JIBUKEHHUS IIapuKa [0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Teia MpU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka ruUMOTE3bl: €CAM MPH PABHOYCKOPEHHOM
JIBUKEHUM Oe3 HadyalbHOM CKOpPOCTH IMYTH OTHOCATCS
KaK psaJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOTO JaBieHus. OmnpeneneHue
koo duimenta TpeHus CKOImKeHHs. OmnpeneneHne
#KEcTKocTH mNpyxkuHbl. OmnpeneneHue pabOTHl CHIIbI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHU Tela IO
TOPU30HTAIBHON MOBepxHOCTH. OmnpeneraeHue padboThI
CWJIBI  YOPYrocTH  NpuU  THOabEME  rpy3a C
UCIIOJIb30BAHUEM  HEMOJBI)KHOTO M IMOJBHXKHOTO

OJIOKOB

8.28

duszndeckue ABJICHUS B IIpupoac: MpPUIKUBBEI U OTIIHMBEI,
JABMXKCHUC IIJIAHET ConHeuyHoM CHUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texuuueckue YCTpOfICTBaZ CIILAOMETD, JaTYUKH

IIOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe JABMKCHUC. OcHOBHEBIE XapaKTCPpUCTUKHU

. KOJIEOaHUH: IepHO/I, YacTOTa, aMIUIUTY/1a

9.2 MareMatuueckuit U IIPYKUHHBIN MAasITHUKHU.
. [TpeBpartieHre sHEprun Npyu KojaeOaTeaTbHOM ABUKEHUN

9.3 3aryxatomue KosebaHus. BbIHyXaeHHbIE KoJeGaHMS.
' Pe3onanc

o4 Mexannueckue BosHbI. CBOMCTBA MEXaHMUYECKUX BOJIH.

HpOI[O.HBHBIe U TONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOpOCTh €€ pacrpocTpaHeHus. MexaHUuecKre BOJIHBI

B TBEPIOM TeJIE, CEICMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NHudpa3Byk u yabTpa3Byk
[IpakTnueckue pabOThI:
OnpeneneHne 4YacTOTBl M TepuoAa  KOJICOaHHMA
MaTEeMaTHYECKOr0 MasiTHUKA.
OnpeneneHne 4YacTOTBl W Tepuoda  KOJICOaHWA
MPYKHHHOTO MasiTHUKA
9.7 HccnemoBanue 3aBUCHMOCTH — TiepHOJa  KoJjeOaHWI
' MOJIBEIEHHOT0 K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnemoBanue 3aBUCHMOCTH — TiepHoja  KojeOaHWI
NPYKHHHOTO MasTHHKAa OT Macchl Tpy3a. I[IpoBepka
HE3aBHUCHUMOCTH nepro ia KoJieOaHu i rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MacChl Tpy3a M KECTKOCTH
NpYXUHBL. M3MepeHune yckopeHus: CBOOOIHOTO TaICHUS
dusnyeckue SABJICHUS B MPHPOJC: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSCCHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9XO
99 TexHUYeCKHEe YCTPOMCTBA: 3XOJIOT, HCIOJIb30BaHHE

yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTPOMaFHI/ITHOC I1I0JIC. BHCKTpOMaFHI/ITHBIe BOJIHBI.

104 CBoHCTBa JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaya 37eKTpOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBETA.

' BoustHOBEIE CBOliCTBa CBETa

[IpakTryeckue paboOTHI:

10.4 W3ydyeHne CBONCTB  DIEKTPOMAarHUTHBIX BOJH  C
MOMOIIIbI0O MOOMIIBHOTO Tese(oHa
@dusnyeckue SABICHUS B TpUpoAe: OHOIOTMYECKOoe

10.5 JeiicTBre BHUJIUMOTO, yABTPapHOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue yCTpoOiiCcTBa: HCIIOJIb30BaHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBS3H

11

CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. McTouHMKM CBETa
11.2 [IpsimonuHelHOE pacpoCTPaHEHHUE CBETA
113 Otpaxenue cBerta. [lmockoe 3epkaiio. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEIOMIIEHHSI CBETa.
' [TonHoE BHYTpEHHEE OTpaKE€HUE CBETA
11.5 JInnza. Xon yden B IMH3E
116 OnTnueckas cucremMa Qortoamnmnapara, MUKpOCKoma H
' TeJecKona
117 I'maz kak onrudeckas cucreMa. bianM3opykocTes W
' JAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HhtoTOHA.
' Clio)xeHue CeKTpaIbHBIX IIBETOB. [ucnepcus ceeta
[IpakTrueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpa)XCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenue  XapakTEpPUCTHK  M300pasKeHUS
peaMeTa B INIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEOMIIEHUSI CBETOBOTO Jiydya OT YIjla MHaJeHHs Ha
119 IPaHULIE «BO3YX — CTEKIION.
. ###Par#t#llonyuenne n300pakeHUH €  TOMOIIBIO
coOuparolei JUH3BL
###Par#Ht#Onpenenenne (GOKYCHOTO pACCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
HHHPar###OnBITEl 10  pa3lioXKeHUI0 Oeyloro cBeTa B
CIIEKTD.
HHHPar###OMNBITEl 110 BOCIPHUATHIO I[BETAa INPEIMETOB
pU UX HAOTIOICHUHU Yepe3 IBETOBbIE (PUITBTPHI
dusnueckue sBIeHUs B mpupoie: 3aTMeHus CojiHua u
11.10 JlyHbl, 1[BE€TA TeN, ONTUYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)




Texauueckue yCTpOMCTBA: OYKH, [IEPUCKOII,

i ¢doroanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBLGIE SABJIEHUA
121 OmnbiTel Pesepdopna u 1uiaHerapHas MOJETh aToMa.
' Monens aroma bopa
129 Hcnyckanne u morjouieHue cBeTra aToMOM. KBaHTHI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
194 Crpoenue aromHoro sapa. HykinoHHas Mojnenb
' aTOMHOTO sapa. M30TOmbI
125 PannoaxTuBHble npeBpamenus. llepuon mnomypacnana
' aTOMHBIX sI7Iep
126 SnepHble peaknuu. 3aKOHBI COXPAaHEHMS 3apsiI0BOTO U
' MaccOBOI'O YHUCEIl
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
198 Peakuuu cunTe3a u aeneHus saep. CTOUYHUKM SHEPruu
12 ' CoumnHia 1 3831
129 Slnepnas osHepreruka. JlelicTBHE  paguOaKTUBHBIX
' U3IIy4CHHUH HA )KUBBIE OPTaHU3MBI
[TpakTuyeckue paboOThI:
HaOnronenue CIUIOIIHBIX M JIMHEHYATBIX CIEKTPOB
12.10 U3ITy4EeHUS.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPrUU YacTHILIBI
0 TOpMO3HOMY TTyTH (110 (hoTOrpadusim).
W3mepenne paauoakTUBHOTO GoHa
®usnueckue SBJIECHUS B INPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZvoaKkTUBHOE W3JIy4YE€HUE NPHUPOJHBIX MUHEPAJIOB,
JNEMCTBUE PAJUOAKTUBHBIX W3IYy4EHUH Ha OpraHu3M
YeJI0BEKa
19,19 Texuuueckue yCTpOICTBa: CIIEKTPOCKOII,

HHI[HBH)IyaJ'ILHLIfI AO3HUMETP, KaMEpa Bunscona




MMPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K NMPEAMETHBIM pe3yJabTaTaM
0230BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanne ponum  GU3MKKM B  HAYYHOH  KapTUHE  MHpa;
c(hopMUPOBAaHHOCTH 0A30BBIX MPEJACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SBJICHMHM MPUPOIbI, O pPOJM DSKCIEpUMEHTa B
¢usuke, o cucremooOpasyroueil posu GU3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
¢u3nyecKux 3HaHUM M UX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, Pa3BUTUEC TCXHUKU U TEXHOJIOTHit

3HaHUs O BHJAX MaTepuM (BEIIECTBO M TIOJE), O JABIKCHHH Kak
crioco0e CyIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHOIM TEOpUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JCKTPOMATrHUTHBIX U KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHUS [0 ONMCAHUIO X XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JIaHHOEC (H3UYECKOE
SIBJICHHE; YMCHUE PACIIO3HABATH MPOSIBICHHE U3YUYCHHBIX (PU3UICCKUX
SIBJICHHI B OKPY’KAIOIIIEM MHUPE, BBIICISS UX CYIIECTBEHHBIEC CBOHCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM MOHSTHUMHOIO arrapara U CHMBOJHMYCCKOI'O
A3bIKa (I)I/ISI/IKI/I W HUCIIOJIB30BAHUC HX JIs1 PCHICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (I)I/I3I/I‘IGCKI/IG SIBJICHHUA H

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHHne OINCHIBAaTh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/BI/I‘IGCKI/IG

SABJICHUS, UCTIOJIB3Ys1 (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenue oOcHOBaMHM METOJIOB HAy4yHOrO TIO3HAHUS C YYETOM
coOmrofieHns MpaBmwiI O€30TMacHOTO Tpyna: HabmoJeHne (HU3HUECKUX
SIBIICHUI:

YMCHHUE CaMOCTOATCIILHO COGI/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYIOBaHMS MO0 WHCTPYKIIUH, OMHCHIBATH XOJI
OTIBITA U 3AIHCHIBATH €T0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIBI;
NPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHHUN (PU3NUECKUX BETUYMH:
YMEHHE IIJJAHUPOBATh HM3MEpPEHHs, CaMOCTOSTEIBbHO COOHMpaTh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY [0 HHCTPYKLHH, BBIYUCIATH
3HaUEHUE BEJIMYMHBl U AHAJIU3UPOBATH IOJyUYEHHBIE PE3YJbTaThl C
Y4€TOM 3aJaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
IPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  MCCIEIO0BAaHMIA;
CaMOCTOSITEIBHO ~ cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOAMTH  MCCIEAOBAHWE IO  WHCTPYKIHUH,  MPEJCTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJE TaOMUL U
rpauKoOB, YUUTHIBATh MOTPEIIHOCTH, JI€1aTh BHIBOBI 110 Pe3yIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuanibHas TOUYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOJETH CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPABIX Tel, TUTAHETapHAas MOJENb aToMa,
HYKJIOHHAas MOJIeJIb aTOMHOTO f]ipa) U YMEHHE MPUMEHSTb UX s

00BbsSICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3NUYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
Yyhcllie U B KOHTEKCTE CHUTyallMd MpaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4eHHbIE CBOMCTBA (PU3UUECKUX

HBHCHHﬁ, (bI/ISI/ILIeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHne pemath pacuéTHbele 3amauu (Ha 0ase 2 — 3 ypaBHEHHH),
UCTOJIB3YS 3aKOHBI W (OpPMYJIbI, CBs3bIBalOIIMe  (HU3UYCCKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBaTh KPaTKOE YCIIOBUE 3aJ1auH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEIleHUs], UCII0JIb30BaTh CIIPABOYHBIC JTAaHHBIC,
OPOBOAUTH PACU€Thl M OLIEHWBATh PEATHUCTUYHOCTh TOIYYEHHOTO
3HaueHusl (pU3MUecKol BETUYMHBI; YMEHUE OMPENENATh pa3MEepHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, HOJIy‘ICHHOfI IIpU pCHICHUU 3a1a4Un

YMmenue XapaKTCpU30BaTb  IPUHIUIILI JEHUCTBUS TEXHHMYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB MO UX OMUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBaAxX (bI/I3I/ILIeCKI/IX SIBICHUH U HCO6XOI[I/IMBIG (1)I/I3I/I‘-IGCKI/IG




3aKOHOMEPHOCTHU

10

YMeHHe UCHOJb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
NOBCEHEBHON KM3HM 1 oOecriedyeHus O€30MACHOCTU  IIPH
oOpamiernn ¢ OBITOBBIMH ~ NpUOOpaMH HW  TEXHUYECKHUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOMIEH cpeae; IOHMMaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTHKCHHH (DU3MKH M TEXHOJOTHIi

AJId palfMOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHus M TpPEACTaBICHHUs HHpopManuu
(GU3NYECKOTO COJIep)KaHUsl C HCIOJIb30BAHUEM HH(OpPMAIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOTUI; YMEHHE OLEHUBATh JI0CTOBEPHOCTH
MOJMyd4eHHOW WH(OpMalMu Ha OCHOBE WMEIOIIUXCS 3HAHUN U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBINIOJTHEHUH YYEOHBIX 33JlaHUi HAY4YHO-TIOMYJISIPHYIO JIMUTEpaTypy
(GU3NYECKOTO CONEp)KaHUS, CIIPABOUYHBbIE MaTepUalbl, PECYPChl CETH
Wutepuer; BnaneHue 0a30BBIMH  HaBbIKAMU  IIPE0Opa3oBaHUs
uHpopManui W3 OJHOW 3HAKOBOW CHCTEMBI B JPYI'yl0; YMEHHE
co3JaBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOUICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuUkeHHe. MarepuanpHas Touka. Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHHe. CpenHss ckopocTh. PopMmyna A
1.2 BBIYUCIICHUS CPeIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOT'O MPSIMOJMHEWHOTO JIBH)KCHMUS:
13 x(f)=x,+vt
I'padbukn 3aBUCHMOCTH OT BPEMEHU JUIsI TPOEKLUUU CKOPOCTH, MPOEKIIHH
MepeMEeNIeHUsl, MyTH, KOOPAMHATBI IIPU PABHOMEPHOM MPSIMOJIMHEMHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHl TEJla OT BPEMEHUM B CIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f) =V, ¥ 1+ay * %
@opmynbl U1l TPOEKUUU IEPEMELIECHUs, MPOEKUHUHU CKOPOCTH U MPOEKIHU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
2
1.4 .sl_(r)=um_-a‘+al.-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduxky 3aBUCUMOCTH OT BpEMEHM JUIs MPOEKIMHM YCKOPEHHsI, MPOEKIHUU
CKOPOCTH, NIPOEKIUU IEepEeMELIEHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBH>KEHUN
CBobGonHoe maaenue. Popmyibl, ONUCHIBAIOIIKE CBOOOJHOE MaJIeHHE Teja I10
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPAMHATHI TpPU CBOOOJHOM TAaJCHHHM Teia IO

BEPTUKAIN

CKopoCcTh pPaBHOMEPHOIO JBMJKEHHUs Teja M0 OKpyxHocTh. Hampasnenue
CKOpOCTH.

@opmysia g BBIYUCICHUS CKOPOCTH YEPE3 pPaJnyC OKPYKHOCTH U MEPHUO]

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampapiieHue I€HTPOCTPEMUTEIBHOTO

1.6 yckopenusi. @opmyna Juisl BBIYUCICHHUS YCKOPEHHUS:
2
a — U
" R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTYy OOpaIeHus:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia i1l BBIYUCICHHS TIIIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SBnenne unepimu. [lepsoiii 3akoH HeroToOHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbI, IEUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =—F
112 Tpenue nokosi U TpeHUe CKONbKEeHUs. DopMyna il BBIUUCIECHUS MOJYJIsI CUITbI

TPCHUSA CKOJIbXKXCHUA:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue aedopmanuu. 3akoH yOpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My -1,
F=¢g L1 2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOIM3H MoBepxHocTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs n nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=mi

Nmnynec cuctemsl Ten. U3MeHnenue umnynbsca. MMImynbe cuibl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=nyUy -+, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexannyeckas pabora. @opmyra JiIsl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsoosct

MexaHuueckasi MOIITHOCTbD:

nv=4
I

1.18

Kunernueckas u NMOTCHIMUAJIbHASA SHCPIUA. CDOpMyna JJI1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UM TCJIa, IOAHATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E.,+E »

1.19 3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. dopmyna Juist 3aKoOHa COXpaHEHUS
MEXaHUYECKOI SHEpPTUU B OTCYTCTBHE cUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Momenr cuitel: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510KU. KITJI mpocThIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBnenue TBEpAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tela:
_F
P= h

191 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

. lM'unpocraTtuyeckoe AaBlieHUE BHYTPH >KUIKOCTH.
dopmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=Pg+Pn,

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. @dopmyna s omnpeAeNeHHs BBITAIKUBAIOMIEH CHIIBL,
JNENUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

Fam =PV

Ycnopue mapanus Tena. [lnapanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYJA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHUIA:

1.25

MaremMarnueckuii W INPYKUHHBIM MasTHUKKA. [IpeBpamienue sHepruum npu

KOJIE0ATEIHFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHue BOJIHEL. HpOI[OJ'II)HI)IG " TIOINICPCUYHBIC BOJIHEBI. IL]'II/IHa BOJIHBI U

CKOPOCTh PACHPOCTPAaHECHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HWE 3BYKOBOM BOJIHBI HAa TpaHULE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KO3(pPUIIMEeHTa TPEHUS CKOJIBKEHHUS; paObOThl CHIJIBI TPEHUS, CHUJIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMXKEHMsI OpycKa MO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM MO HAKIOHHOW IUIOCKOCTH; YacTOThl H
nepuojga KojeOaHMM MaTeMaTH4ecKOro MasTHHMKA; YacTOThl M MepHoja
KoJie0aHUI MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YOPYrOCTH MpU NOIBEME Ipy3a C IMOMOIIBIO HEMOJIBHKHOTO
6510Ka; pabOTHl CHIIBI YIPYTOCTH MPHU HNOIBEME Ipy3a C MOMOIIbIO MOJBUKHOIO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOTPYXKEHHOM
YacTH Tejla U OT IJIOTHOCTH KUAKOCTU; HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHUIIBI
OT MAacChI TeJIa; CUJIbl TPEHHSI CKOJILKEHUSI OT CUJIbl HOPMAaJIbHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHKAIOIICH B MPYKUHE, OT CTCIECHH
nedopManuu MpyKUHBI, YCKOPEHHsI OpycKa OT yIyila HaKJIOHA HampaBJsIoIeH;
neproja (4acToThl) KOJeOAaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; TIEpUoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBAaHNE HE3aBUCHUMOCTH MEpHOJIa KOJICOAHHH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Dusuveckue s6neHUA 8 npupode: NpuUMEpLl JIBUKCHUA C PaA3JIAYHBIMUA
CKOPOCTSIMH B ’KMBOU U HEXKUBOU mnmpupone, JIENCTBUE CUJIBI TPCHUs B IPUPOAC U

TCXHUKEC, MNPHIIMBBI W OTJIHBBI, JABWKCHUC TIJIAHCT ConHeyHoMH CHUCTCMBI,




PEaKTHBHOE JIBU)KCHHME JKUBBIX OPIaHU3MOB, PblYaru B TEJE YEJIOBEKA, BIMSIHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KUBOTHBIMH, 3CMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATUHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIMIIHWUKH, PaKCTbI, pbIyar, HOIIBH)KHLIﬁ u

HeHOI[BH)KHBIﬁ 6JIOKI/I, HAaKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHWU3MbI B 6I)ITy,

L3l COOOIIAOIINECsT COCYMBI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIITHEBOM HACOC, apeoMEeTp, IXOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHHUS  MOJICKYJISPHO-KMHETHYECKON  TEOPHH  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHHM BEIECTBA.
Kpucrammmaeckue u amopdHbIe Tena

”5 JBmkenne dactuil BemiectBa. CBsI3b  CKOPOCTH  JBWKCHHS YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1uddysus

2.3 CmaunBaHue U KalWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGora u Temomnepenaua Kak cHocoObl H3MEHEHUS

' BHYTpPEHHEH sHepruu

2.7 Bunel Tensonepenayn: TeMIONPOBOJHOCTh, KOHBEKIHUS, U3IyUEeHUE
Harpesanue wu oxmnaxnenue Ten. KonauwdecTBo  TemyioThl.  YjaenbHas
TETIOEMKOCTH:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHsI PHEPTMHM B TEIUIOBBIX IpoIleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

2.9

O +0,+..=0
Ucnapenne u kouaeHcauusa. V3MeHeHHe BHYTpEHHEH JHEpPrHH B TMpOIECCe
210 UCmapeHus W KoHAeHcanuu. KuleHue IKUIKOCTH. YJelbHas TeIuioTa

napoo6pazoBanus: L = Q/m




211

BiaxxHOCTB BO311yXa

2.12

[InaBnenne wu kpucrasmsanus. I3MeHeHHEe BHYTPEHHEH DJHEPruM IIpH

IUIaBJICHUUW U KPpUCTAJUIM3allH. yI[eJIBHaSI TCILJI0TA IIJIaBJICHUA

2.13

BuyTpeHHss dHEprus cropaHus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHUS TOILIUBA!

g=Q/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 reroBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue ynenbHOM TEINTOEMKOCTH METAJUNIMYECKOTO HHMIIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacChl, B KOTOPYIO ONYIIEH HAarpeTbli MWINHAP; KOJUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM MIJIMHAPOM, TMOCJE OMYCKAHUS €ro B BOJAY KOMHATHOMW
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAXKHOCTH BO3JyXa; YAEIbHON TEIUIOTHI
IJaBjieHus JbAa. MccnegoBaHme M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIPH
Pa3IUYHBIX YCIOBUSX; SBJICHUS TEIJI0OOOMEHAa NpPU CMELIMBAHUU XOJOJIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHHst

2.16

Dusuveckue sA61eHUS 8 npupode: IMOBEPXHOCTHOC HATSXKCHUEC W KaAIIWJIJISIPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJLJIBI B IIPUPOIAEC, HM3IIYYCHHC COJ'IHI_[a, 3aMEp3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea.‘ KarmuJjIsipbl, IIPUMEPBI UCITIOJIB30BaHUA KPHUCTAJIJIOB,
JKUJIKOCTHBIN TEPMOMETpP, AaTUUK TEMIICpATYpPhbI, TCPMOC, CUCTEMA OTOILIICHUA
JAOMOB, I'HI'POMECTPLBI, IICUXPOMETpP, I1apoBasd Typ6I/IHa, ABUT'ATCJIb BHYTPCHHECTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpPI3aI_[I/I$[ TCII. I[Ba BUJIA SJICKTPUYCCKUX 3apsa/10B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOC II0JIC. HaprI)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3aps10B. I[eﬁCTBHG QJICKTPUYCCKOI'0 TIIOJIsI Ha

OJICKTPHUYCCKUC 3apsAIbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosinubIi 3nekTpuyecKkuit ToK. JelcTBus anekTpudyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka anekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMTPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMenranHble COSAMHEHUS TIPOBOTHUKOB
PaboTta u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=IR-t
312 OnbiT Opcrena. MarHuTHOe MoOJi€ MPSAMOrO MPOBOJHHUKA C TOKOM. JIMHMM
MarHuTHON MHAYKIIUU
31 MarautHoe o€ MOCTOSHHOTO MAarHnra. B3anMoOIeiCcTBHE MOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MMPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekTpoMarHuTHON MHAYKIUH. [TpaBuiio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  ANEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOPAa;  MOIIHOCTH
316 ANEKTPUIECKOTO TOKA; PaOOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBHUCHUMOCTH  CHJIBI TOK4, BO3HHUKAOUWICIO B TIPOBOJHHKE
(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUA HAa KOHIIAX IMPOBOJAHHKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IPOBOJHHUKA, IJIOMIAAN €0 MONCPEYHOr0o CCUCHUS U




YIEJIBHOTO COIPOTUBIICHUSL.
[IpoBepka npaBuiia sl ANEKTPUUYECKOTO HAIPSHKEHUS MPU MOCIEI0BATEIBHOM
COEIMHEHUU NPOBOJAHMKOB; IpaBWJAa JUIsl CHJIbl 3JIEKTPUUYECKOIO TOKA IIpU

napauleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE TOJie 3eMJId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CUSHUC
Texnuueckue ycmpoiicmea: OSIEKTPOCKOI, aMIIepPMETpP, BOJIBTMETp, PEOCTar,
CUCTYMK  DJIEKTPUYECKOW  DHEPTUH,  IJICKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTebHbIE ANEKTPONPUOOPHI (ipumepsr), AIEKTPUYECKHUE
MPEIOXPAHUTENH, OSJICKTPOMArHHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMOMHEIHOE pacipoCTpaHeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xoxa nydeil B nuH3e. POKYCHOE pacCcTOsTHUE JUH3BL. OnTtudeckasl cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnNTHYECKUE TPUOOPHI
Ipaxmuueckue pabomoi
#H##Par#Ht#l13Mepenue ONTUYECKOH CHUJIBI coOMparomield JUH3BL, (OKYCHOTO
paccTosiHus cobuparoiieil TMH3bI (10 CBOMCTBY paBEHCTBAa pa3MepoB IpeaMeTa
U U300pakeHHsI, KOT/Ia MpeIMEeT PaclojokeH B ABOWHOM (oKyce), MmoKa3aTens
3.26 MPEIIOMJICHUS CTEKJIA.
###Par### ccnenoBanue CBOICTBa M300pa)KEHUS, MOJYYEHHOTO C TOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPETOMIICHUS CBETOBOTO Jy4ya OT Yrjla MaJeHUs Ha
TPaHULIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
. ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texunuueckue ycmpouicmea: OYKH, TEPHUCKOM, QoToamnmapaTr, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBEGIE SAABJIEHUA




PagnoaktuBHOCTE. Anbda-, Oera-, raMma-uznydeHusi. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHOrO sigpa. M30Toms

4.4 [Tepuon nmonmypacnaaa aTOMHBIX SIAEP

4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsA0BOIO U MacCOBOTO YK CEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH PaIUOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaTUOAKTUBHOE W3JIyd€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOAaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJoBeKa

47 Texuuueckue ycmpoticmea: CUEKTPOCKOI, WHAUBUIYaIbHBIA TO3UMETp, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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