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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o Qu3nke Ha YypOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBlIMBaeT pacupeneieHue yueOHOro Mmarepuania
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ ILEIbI0 OKa3aHHUs METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHEH, Onoorueii, actTpoHoMuel u puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIAaBHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e UWHTEPHPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUST BHIBOJIOB.

lenun wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
omnpeneneapl B Konmenmmum mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPXKAECHHON pelieHueM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMJICHHS OOYYalIIUXCd K HayIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBIICHHUSIM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXHBIX  chepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTCHITNX pacuy€THhIX 3adad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
¢ (Gu3NKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kkiacce — 68 gacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 waca B Henenmo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa IKCIEPUMEHTAIBHBIX 3aJlaHUi, MpeajiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBEHIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHHUII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EctecTBeHHOHAy4HBI METOJI TMO3HAHUSA: HAOIOJEHHUE, MOCTAaHOBKAa HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOroaeMoro siBieHus. Onucanue Pu3nuecKux sIBICHUN ¢ TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3Mmepenne Temmeparypbl NpU MNOMOIIM JKHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIEPATYpPHI.

6. IIpoBeneHue ucclenOBaHMS MO MPOBEPKE TUIIOTE3bI: AANBHOCTH MOJETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJbllle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
TeMIieparypoil. bpoyHoBckoe nBmwkenme, auddys3us. B3anmmomelicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX M UX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamopnuie padomut u onvimeut.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepHuH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBIKCHHUsS Teld. Macca KkKak Mepa HWHEPTHOCTU Teda.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuta Kak XapakTepucTHKa B3aumMojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
HN3mepenne cKkopoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenuie siBeHUsT HHEPIIUH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
Ciio)keHue CUJl, HalpaBJICHHBIX 110 OHOM MPSIMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTU PABHOMEPHOTO JBMXKEHUS (IIapHKa B KUIKOCTH,
MOJICIIH JICKTPHUECKOTO aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHue cpeHEeM CKOPOCTH CKOJBXKEHHUS OpycKa WIIM IIapUKa 10
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5
6.

Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTb paCTKEHUS (IepopMalinmn)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tena

o vk W N e

H IINIOTHOCTH KUAKOCTH.
PaBenctBO BI)ITaJIKI/IBaIOHICﬁ CUJIBI BECY BBITECHEHHOM KHUIKOCTH.
8. YcioBue IJIaBaHUs Tell: IIJIaBaHUE WU IMOTPYKCHUC TCJI B 3aBUCUMOCTH OT

~

COOTHOUIEHUS MIIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpenenieHUe  BBITAIKUBAIONIEH  CWIIBI, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICUCTBYIOIIECH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPY>KEHHOU B )KUIIKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

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

Pazgen 5. PaboTra u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOrO BHUJIa MEXaHUYECKON SHEPTUU B APYTOW. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yclioBHIl paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOM SHEPIHUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOITBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH SHEPIruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKLIHUS, U3JIyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TernoBbie IBUTAaTENIM U 3alIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

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

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEéMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne wu3MeHeHHMsT BHYTPEHHEW OSHEpPruu Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Ten. 3akoH Kynmona (3aBUCHUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUS MEXTY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTosSsTHHOTO TOKA. JIEMCTBUS DJIEKTPUYECKOrO ToKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 ydacTka uen. [locienoBaTenbHOE U MapAILIETbHOE COEIMHEHNE MTPOBOIHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHECHUS PICKTPUUYECKUX 3apsII0B.
[IpOBOTHUKH U JUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 35IeKTpUYeCcKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue moCTOSTHHBIX MAarHUTOB.
. MopaenupoBaHHE€ HEBO3MOXKHOCTH Pa3/ICJICHUSI ITOJIFOCOB MAarHMUTA.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimut.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AlMU  TeJI HHIAYKIHEH U [OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJI HAa MPOBOJHUKUA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, IUIOWAAU MONEPEYHOr O
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSHKECHUM IIPU  IOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CWIbBl TOKa MPU MApaJUIEIbHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO MOJISI HOCTOSHHBIX MATHUTOB MPU UX O0bETUHEHUN
Y Pa3/ICIICHUMN.

UccnenoBanne AeNUCTBUS SIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.
OnbITel, JEMOHCTPUPYIONIME 3aBUCUMOCTb CHJIBI  B3aUMOJIEUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.
N3yudenue neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
UCCIIEIOBAHME W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOIO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoinHelHoe JBukeHue. CB0OOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroroHa.
[IpuHIMII CynIepno3uLnu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl T€la U JEUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus HEPTUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TIPU CBOOOTHOM T1aJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TNpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOTHI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBH>KEHUU Teja Mo
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHUS IHEPTUH.

Pasznen 9. Mexannueckue KoJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHua.  BolHyxIeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHWYEeCKHX BOJH. [IpoposibHblE U
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka M BbicOoTa TOHAa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPYKHUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompepenenue 4acTOTHI U Miepruoa KoieOaHui MPYy>KMHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHMil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb MEpHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DNEeKTPOMAarHUTHOE  TOJie.  DJIEeKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBICHUA.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBera. VICmonb30BaHUE TOJHOTO BHYTPEHHETO OTPaXEHHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HbetoToHa. CrokeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ JIydeu B pacCeHBarolle JINH3E.

[TomyueHnne n300pa’keHHUI C TOMOIIBIO JTHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenne O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yTIJIa OTPa)XCHUS CBETOBOTO Jydya OT yrjia
1aJICHUSL.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCUMOCTH yrjla MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJICHUS] HA TPAHULE «BO3AYX—CTEKIIO».

4. Tlomydenne N300paKeHUM C TIOMOIIBIO COOUPAIOIEH JTHUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna u miianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u nornomieHrue cBera atomoM. KBaHThl. JInHEHYaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaiieHud. [lepuon nomypacnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aPsAI0BOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus snep. Ucrounuku sueprumn CosiHia u 3BE37.

Anepnas sHepretuxa. J[eMCTBUS pPaAMOAKTUBHBIX HU3IYYCHUN HaA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONMN MOAYTh TIPEAHA3HAYECH I CUCTEMAaTU3aINH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH TpeaMeT.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTb: OCBOEHHUE HAYy4YHBIX METOJOB HCCIEJI0BaHUs
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
Kaue€CTBEHHBIE U AKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMATBHO AEATETLHOCTHBIN XapaKkTep TaHHOTO pa3jiesia peaausyeTcs 3a
CYET TOro, 4TO O0YyYAIOIIMECs BHIMIOIHSIIOT 33JJaHUsI, B KOTOPBIX UM MpeAJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 NPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOOJIee BaXKHBIX JOCTHXKEHUUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO HUCIIOIb30BaHUS PA3JIMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NMPEBPALICHUSA M COXPAHEHUS BCEX MU3BECTHBIX BHIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

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

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nYeCKON HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKCHHUI
buzuky;

- OCO3HaHUE BAXXKHOCTH MOPAJIBHO-3TUYECKUX NPUHUUIIOB B AEATEIBbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHMSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU II0003HATEIBHOCTH, HMHTEpPECa K HMCCIEN0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS H  3MOLUMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BaXKHOCTH TMpaBWJ O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3alMu, TOpoJa, Kpas) TEXHOJOTHYECKON U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU IJIs pEelIeHUs 3ajad B
obJlacTi OKpy’Karoliel cpeabl, TUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOoOIeM U MyTed ux

peleHns;

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

e - MOTPEOHOCTh BO B3aUMOJECUCTBUU TMPHU BBINOJIHEHUN HWCCIACAOBAHUN U

NPOEKTOB (U3MUYECKOW HANpPABIICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
APYTHUX;

e - TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYCCKYIO
JESATEITBHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHWUY HOBBIX 3HAHWUW, B TOM YHCIIC POPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O PU3HUCCKUX 0OBEKTaX U SIBJICHUSX;

e - OCO3HaHHE NC(HUIUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - [UTAHUPOBAHHE CBOETO PA3BUTHSI B IPUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHUH;

e - CTpEMJICHHE aHAJM3UPOBAThH U BBISBIATH B3aMMOCBSI3HU MIPHUPOIBI, O0IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOIH30BaHHEM (PU3NIECCKIX 3HAHUH;

e - OIICHKA CBOMX JCHCTBHHM C YYETOM BIHSHHS Ha OKDPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBHUI.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IPOTpaMMBI 110 (pH3UKE HAa YpOBHE OCHOBHOT'O O0IIIETO
oOpa3zoBanus Yy oOyuwatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE NeCTBUS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCU(UKAIIUN, OCHOBAHUS JJIs
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B paCCMaTpPUBAEMbIX (paKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C HUCIIOIb30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHI, BBIJBUTATh THUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIE AECTBUS.

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha TPUMEHUMOCTh U  JOCTOBEPHOCTh HH(POpPMAILIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIC METOJbI, HHCTPYMEHTHI U 3aIpOChl TIPH MTOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eificTBUS:

B X0Je OOCyXkJeHusi yueOHOro Marepuala, pe3ysbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABIISITh CBOM CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuanora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI MpHU PelIeHUH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATENIHHO CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUA.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe AeHCTBHUS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  MMOAXOAAX MPUHATHUS  PEIICHUM
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CﬂMOKOHTpOHB, AMOIMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
MPU3HABATh CBOE MPABO HAa OMIMOKY MpHU pelieHuu GU3NIeCKUX 3a1ad Uiu
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.

HNPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3Y/IbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATUA: (U3MYECKUE U  XUMHUYECKHE  SBJICHUA,
HaAO0JIIOIEHUEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKasl),  HEBECOMOCTb,
COOOIIAIOINECS COCYAbL;

paznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHUs, Nlepeaya JaBieHUsl TBEPAbIMU TEIAMU, )KUAKOCTIMU U ra3aMu,
aTMoc(epHOE [aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPI'uM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIOBeKa, MPU 3TOM IEPEeBOIUTH MPAKTUUYECKYIO 3a7ja4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHsAS CKOPOCTb, CUJa YIPYTOCTH, CUJa TSKECTH, BEC Tea,
CUJIa TPEHHUS, NaBJICHHE (TBEPIOTO Tea, KUIKOCTH, I'a3a), BBITAIKMBAIOILIAS
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl DJHEpPrusi), NpU OINMCAHWU MPABWIBHO TPAKTOBAaTh
(U3NYECKUIl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYECHUS U €AMHUIIBI
(¢u3nYeCKuX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0OTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH 0ObsicHEeHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3agadyd B |—2 JEWCTBUS, HCHOJIB3YsS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUYECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO pEHIUTh MPU TTOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKHA B XOJI€ OIbITAa, JeiaTh BBIBOILI IO €T0
pe3yabpTaTam;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUH  WIH
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh TMpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIBI W TEMIEpaTypbl C UCIHOJIb30BAHMEM AaHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCIOJb30BaHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IyTHU
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOUWIEH CUJIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IJJAHUPOBAHUM  y4eOHOrO UCCJIEAOBaHHUS, COOUpaTh YCTAHOBKY U
BBIMIOJIHSITh M3MEPEHUS, CleAysd MPEeI0KEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIUYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPESHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMHM: TPH BHITOJHEHUN
U3MEpeHUl coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHUCIATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOIIAIONIMECS COCYAbI, OapoMmeTp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBON HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACpKaHUs, CIIPABOYHBIE MAaTEPHUAITBI, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHpOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
qucIie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIH
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEJOBAHUN pacmpenensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBIICHHBIMH 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pas3nuuath SBJICHUS (TEIUIOBOE paCIIMpPEHHE M CXKaTHhe, Terviornepeaaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJCUCTBUE 3apANIOB, JEHUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHETa, JJIEKTPUUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS /IJIs1 KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEBOJUTHh MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJeJdbHAs TEIUIOEMKOCTh BEIIECTBA, yJelbHAs TEIIoTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKUAM 3apsi, Crjia
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeTbHOE COMPOTUBIICHHUE BEUIECTBA, pab0Ta U MOITHOCTH 3JIEKTPHIECKOTO
TOKa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYCCKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMH, CTPOUTh TpadUKH H3YyYECHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHS 3apsiaa, 3akoH OMa /sl y4acTka IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKOH COXpaHEHUs SHEPTUH, TIPU 3TOM JIaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BsICHEHUE U3 1—2 JOTUYECKUX
IIaroB C OMOpoil Ha 1-2 W3yYEeHHBIX CBONCTBA (U3NUYCCKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIC 3amadyd B 2—3 JEHCTBHS, WCIONB3yS 3aKOHBI H
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
TaHHBIX JUISI pENICHHs 3aJadd, BBIOUPATh 3aKOHBI H  (OPMYIIH,
HEOOXOAMMBIE JJIsi €€ pelIeHHs, NPOBOJUTH pPacyéThl W CpPaBHHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
¢u3nUecKrX METO/IOB, HWCIIOJB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIIEOBAHMS, 1€TIaTh BHIBOJIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIECca OCTHIBAHUS U
HarpeBaHWs TPU M3IYyYEHUH OT I[[BETa H3ITydaronieid (IOTIIOIIATOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIIOCTOSIHHBIX MAarHHUTOB,
BU3yaJu3alisi MarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TIOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIXKHOCTU
BO3JlyXa, CHUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIIMUYMHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIErO0 4epe3 IMPOBOJHUK, OT HANpPSKEHHs Ha  IPOBOJHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBAHUE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTAThI OTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U TpadUKOB, JIeTaTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIElysl NPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX ONHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUYECKOW SHEPTUM, DSIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATEh TOCTOSSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, HABUTaTellb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEI0BATENIbHBIM U MapaJlJIeIbHBIM COSTUHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYLIECTBJISITh MOUCK HHPOpMauuu (U3HUECKOTO0 COJEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COACpHKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHPOpMANMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU IESITEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTAlUEH;

OpU BBINOJHEHUM YYEOHBIX HPOEKTOB U UCCIEJOBAaHUN (PU3MUECKUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeATEIIbHOCTD IPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOIEUCTBUE,
HPOSIBJISISl TOTOBHOCTH pa3peiiaTtbh KOH(QIUKTHL.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKUE KoeOaHus M
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath SBI€HUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIUHEUHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUEe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs! PAaJMOAKTHBHOCTh, BOSHUKHOBEHHE JTHMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SIBICHUS B TPHPOJC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaHUOICTOBOIO W  PEHTICHOBCKOTO M3JIyYeHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MPU3HAKW) (HU3HUUCCKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CHUJla YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUeE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasi SHEPTHsl, IOJIHAS MEXaHUUeCKasi YHEPTHs, IEPUO/]T
M YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3UUYECKUX BEIUYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpahMKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAaHECHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3ak0oHBl HbIOTOHA, 3aKOH COXpaHEHUS WMITYJIhCa, 3aKOHBI OTPAKCHUS U
MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSI0BOTO WU MacCCOBOTO YHCEI
NP SIICPHBIX PEAKIUAX, TMPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSCHATh (PU3NYECKUE MPOIECCHl U CBOWMCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYECHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCTIOJB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BETUYUHBI: HA
OCHOBE aHAJIM3a YCJIOBHA 3a7a4 3alHChIBATh KPATKOE YCIOBHE, BBISBIATH
HEIOCTAIOIINE WIH W30BITOYHBIE JTaHHBIC, BRIOUPATH 3aKOHBI U (DOPMYIIHI,
HEOOXOAMMBIE JUIsI PEIICHUs, MPOBOAWTH pacdy€Thl U  OIEHUBATH
PEATMCTUYHOCTH MOYYCHHOTO 3HAaUCHHS (PH3NUECKON BEIIMUUHBL
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEUIUTh TPU ITOMOIIH
(U3NYECKUX METOJIOB, HCIIOJIb3Ysl ONHMCAHWE WCCIICOBAHMS, BBLICISATH
NpOBEPSIEMOE  TPEATOIOKEHHE, OICHWBATh TPABUIBHOCTh TOPSAKA
NPOBEACHUS  WCCICAOBaHUsS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIBITOB;

NPOBOJIUTH OMNBITHl 10 HAONIOJACHUIO (DU3MYECKUX SBICHUN WIH
¢u3nyeckux CBOMCTB Tesl (M3yd4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY Il MaJIbIX KOJIeOaHUH, MPSIMOJIIMHENHOE paclpOCTPaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparoiei
JUH3€, HaAOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py10BaHUs, OMUCHIBATH X0/ OIbITA U €r0 Pe3yIbTaThl, POPMYIHPOBATH
BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(M3MEPHUTENBHOTO TPUOOpPa);

OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BpEMEHH MPU
PaBHOYCKOPEHHOM JIBJKEHUH ©O€3 HadaJbHOW CKOPOCTH, Iepuoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yIiia OTpaKEHHsI CBETa OT yIJia MajeHUs U yrjia MpeloOMIICHUs OT yria
NaJieHNus): IUIAHUPOBATh HCCIIEIOBAaHHE, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIeA0BaHuUs,

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KOoJIeOaHWI MAaTEeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYYCHHBIC PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEITHOCTH U3MEPEHUI;

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

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC]Ib aTOMa, HYKJIOHHAst MOJICITb
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYMKH TOJOKEHUS, DPACCTOSHUA W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWM B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOWCK uH(pOpManuu (U3NYECKOTO COJEpKaHHS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYITUPYS MOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH ONPEACIICHUs JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



UCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMAIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUsi,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpe3eHTalrel ¢ y4éToM OCOOEHHOCTEW ayauTopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3Mka - fHayka o npHpose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
59 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC 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

bubmuoreka [JOK

2 41 4 1
3 HEPIU, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
JlarieHue KuAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'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

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pasnen 1. TensioBble ABJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUUYECKUN TOK 20 2 7 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 6) 4
HCKTPOMATHITTHAY MR 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

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. Mexanuueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBEBIE SIBJEHUSA



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.eds00.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoetiie aToMHOrO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepibie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npuposl. dusnyeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

duznuecKkue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIU
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEpATyphl"

Kak ¢uzuka u gpyrue ecrecTBeHHbIE
HayK{ U3y4yaroT IPUPOY.
EctecTBeHHOHAY4HBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJEIEN

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro



https://m.edsoo.ru/ff09f72a

TOpPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4qeM
OoJ1b1Ie BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBM>KeHHE YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HaOJIOACHHIO TEIIJIOBOTO
pacIIUPEeHHS Ta30BY
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHMH BOJIBI
MexaHHYeCKOe JIBH)KCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
bubnuoreka [JOK
13 Cropocts. EAMHHLEL cKopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU JABUKEHUS Bubmiorexa OK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. ?aKOH WHEpLUU. BuGmiorexa LOK
15 BsaumoneiicTBue Ten Kak npuyrHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuoreka [JOK

16
1 00BbEMa TeNa 10 €ro INIOTHOCTU https://m.edsoo.ru/ff0a0fee
Jlaboparopuas padoTa
17 «OrnpeneneHune MmIOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3amau mo reme bubmmoreka [IOK
"[I;moTHOCTE BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicteus ten. Cria
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3y4yeHue
20 3aBUCHMOCTH PACTSKCHHS
(nedopmanuu) Mpy>KUHBI OT
MPUJIOKEHHON CHUJIBI»
21 SInenue tarorennsa. Cuia TsSHKECTH
CBs3b MEXKTY CUIION TSKECTH U
. bu6mmoreka [JOK
22 maccoii tena. Bec Tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3ama4 1o teMe "Cuia TsSHKeCTH
Cuiia TSDKeCTH Ha APYrux IUTaHeTax.
23 dusnyeckue XxapakTepUCTUKU Eubmorexa HOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bubnuoreka [JOK
24 Wsmepenue cuit. JIluHamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CnosxeHnue ABYX CHJI, HaIIpaBJIEHHBIX
N v N P bubmuoreka [JOK
26 10 OJIHOM IPSIMOIA.

PaBHOzielicTByOIIAs CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
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

27

Pemenue 3anau no reme
"PaBHogeiicTByromast cui"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabota «3yuenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIINXCS
ITOBEPXHOCTEN»

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cr, «CHIbDy,
«PaBHOACHCTBYIOIIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o TemMam:
«MexaHn4YecKoe ABIKCHHCY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pasKeHUE CHIDY,
«Cunbi»

33

Hasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUEHUS J1aBICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JaBieHwne raza. 3aBUCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIEPATYPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TEIaMU, XUIKOCTIMH U ra3zaMu bubmorexa LIOK
> HKHA ) https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBlIeHME B )KHIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CUJIBI bubmmorexa [TOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3agau o teme «JlaBienue bubmmoreka [{OK
B JKHAKOCTH H Tra3ze. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [IOK
38 Coo0
OODIIAIOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
bu6moreka [IOK
39 r i
HAPABIHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Maunowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAacoC
Atmocdepa 3emun. [IpuanHsn
CYIIIECTBOBAHUS BO3 HOH
T AV bu6mmoreka [JOK
41 0005104k 3eMiIn. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
Bec Bo3myxa. ATmocdepHoe bubnunoreka [JOK
42
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnunoreka [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEpPHOTO
44 aBJIEHUS OT BBICOTHI Ha, OBHEM bubmmorexa [IOK
a P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepouns. ATMocdepHoe bubnuoreka [IOK

JAABJICHUC Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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

Pemenue 3amau o reme

46 "AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH M ra3a Ha
47 IIOIPYKEHHOE B HUX TEJIO. brbmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHnast pabota
48 «OmpeneneHue BHITATKABAIOIIECH bubnuorexa [JOK
CHUJIbI, ICVCTBYIOILIEHN Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTb)
JlaGopaTopHas paboTa 1Mo Teme
«MccnenoBanne 3aBUCUMOCTH Beca
49 TeJa B BOJE OT 00bEMaA bubmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YacTH
Tena»
bu6mmoreka [IOK
>0 Hnapattite en https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa Win
51 KOHCTPYMPOBAHHE JIOAKH U
OmpeJieNicHue e€
rpy30M0AbEMHOCTH"
Pemenue 3aaau no Temam:
52 «IlnaBanue cynoB. bubnuoreka [IOK
Bosznyxomnasanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>3 Mexanicckas pabota https://m.edsoo.ru/ff0a3f82
54 MoutHocTs. EQUHUIIEI MOIIHOCTH bubmiorexa LIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha peryare

57

KonTponsnas pabora no teme
«/laBnenue TBEpABIX TEN,
KUAKOCTEN U ra3oBy /
Bcepoccuiickas nmpoBepoyHas
pabota

58

PesepsHblit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «/laBieHue
TBEPABIX TEJ, KUAKOCTEH U ra30By» /
Bcepoccuiickas npoBepoyHast
pabota

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBuit
pPaBHOBECHS pbIyara

0.5

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

60

Pemrenue 3agay mo reMme «YCiIoBuUs
PaBHOBECHS pbIyara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nmonesnoro aeicTeus
MexaHusma. Jlaboparopnas paboTa
«M3mepenne KII/I HakioHHOM
MJIOCKOCTH

0.5

62

Pemenue 3agau no reme "Pabora,
MoIiHocTh, KIT/"

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



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckast SHEpTUsl.
Kunerndeckas u noTeHuuanbHas
SHEPIus

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

64

3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPrUu

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

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCcrepUMEHTANbHOE OTIpeIeTICHUE
N3MEHEHHUS KHHETHUECKON U
MTOTEHIMAJILHON YHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOMN
mIockocTu"

66

KonTponbHas pabota no teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

67

PesepBubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndeckoe
nBIkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PeseprubIit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie i[:;:e}[l/lﬂ zgg)a22§:Tenbﬂble
padoTsI padoThbI pecypest

OcCHOBHBIE TIOJIOKECHUS

1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnnorexa [JOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS

2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U

3 raz000pa3HOro COCTOSTHUN 1 bubnmorexa [IOK

https://m.edsoo.ru/ff0a540e

BEIECTBA
OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu

5 Kpucrannmaeckue u amopdHbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe pacmpeHue U cxxaTHe 1 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b TeMIIepaTypbl

8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHII



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

Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

o W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Bt Temonepesati https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bubmmoreka [IOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBEcHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BObI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIICISEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TEIMJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHOM TETIOThI
IUIaBJIEHNS JIbaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas teriora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

JIAYKHOCTH BO3IYXA. TOpHAA
Baxxnoc o3xayxa. JlaboparopHa
pabota "Onpenenenue
OTHOCHUTEIBHOMN BIAXKHOCTU

Bo3yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4d Ha onpenecHue
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [TapoBas TypOuna.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurares.
TennoBble ABUraTeIN U 3alIdTa
OKpYXarolen cpebl

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

26

3aKkoH COXpaHCHU: U IPCBpALLICHUS
OHCPTHUH B TCIJIOBBIX IMPOLIECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUS.

bubmuoreka [JOK

21 W3meHeHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KoHnTpomnsHas pabora 1o Teme
28 "TeHJfOBHe SIBJI')IGHI/H[. N3menenue brbmmorexa LOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsSI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKINEH U
IIpY CONPUKOCHOBEHUN"
31 B3aumonericTBue 3apspKeHHBIX TEIT. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJis. [Ipuniun cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
AIEKTPUYECKUX MOJIEH
Hocutenu snexTpuueckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpAHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3aga4 Ha mpuMEHeHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
bu6mmoreka [JOK
36 cyiecTBoBaHus. McTouHNKN

QJICKTPHUYCCKOT'0 TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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

bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0ad6b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1
MIPOBOJIHUKY U AUDJIECKTPUKH"

DneKTpuYecKuil TOK B METaJUIax, bubnuorexa [JOK

39
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHUE CUITbI 0.5 bubmorexa [IOK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HANIPSKEHHUE.

42 Boastmerp. JlaboparopHas pabota 05 bubnuoreka [IOK
"VI3MepeHHe U PETYINPOBAHUE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHH€e MPOBOJHHKA.
43 VY enpHOE CONMPOTHBIICHUE bubmmorexa [IOK
A P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTopHas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1 bubmmorexa [IOK
P poBOA https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
cedeHus U Marepuana"
3aBUCHMOCTh CHJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

ydqacCTKa Lernun

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JIaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

bubmmoreka [{OK

46 TOKA, U ero uepe3 pe3ucTop, oT
Ay pe3 b p https://m.edsoo.ru/ff0aa04e
COTNIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apAIIEIHHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0OBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBuia Jisl CUJIbl TOKA IPU bubmuorexa [JOK
MapajieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npUMEHEHUE
50 3akoHa Oma [1d pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTh
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlabopaTopHas paborta
52 "On I; enzHHe pa6OTbI 1 MOIITHOCTH bubmorexa HOK
ped P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostHHbBIE MarHuThbl, UX

o4 .
B3aUMO/ICHCTBUE
55 Ypoxk-uccnenopanue "N3yuenue 1 bubnuorexa [JOK
M0JIeH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
bubmmoreka [{OK
56 3eMIIH U €r0 3HaYE€HHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUYECKUe 3apsiibl.
bu6moreka [IOK
57 3apspKeHHBIE TeJla U X
. . https://m.edsoo.ru/ff0abd2c
B3auMOJIeHCTBUS. [locTOSTHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o tTeme
"DnexkTpuuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
. . bu6mmoreka [IOK
58 B3auMoeiicteus. [1locToAHHEBIN
. https://m.edsoo.ru/ff0abea8
ANEKTPUYECKHil TOK" /
Bcepoccuiickas npoBepoyHast
pabota
PesepBubiit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbBIN
N " bubnunoreka [JOK
59 ANEKTPUYECKUH TOK" /
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickasi mpoBepodHas
pabota
OmnelT Opcrena. MarautHoe noJie
60 ANEKTPUYECKOT0 ToKka MarauTHoe bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
T0JI€ KaTYIIKA C TOKOM
61 [IpumeHeHne 2NeKTPOMarHuToB B 05 bubnuorexa [IOK

texHuke. JlabopaTopHas padora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"U3yueHue neicTBUSI MarHUTHOTO

10JIs1 HA MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrionp3oBaHue

BHCKTPOI[BHFaTCHeﬁ B TCXHUYCCKUX

YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboThI 3EKTpoABUTATENS "

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
3J'IGKTpOMaFHI/ITHOI\/’I HUHAYKOWU.
[IpaBuio Jlenna

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO30OHOBJISIEMBIX UICTOYHHKAX
SHEPruu

65

[ToaroroBka K KOHTPOJIBHOM paboTe

1o Teme "DNEeKTpUYECcKue u
MAarHUTHBIE SBJICHUS"

66

KonTtponsHas pabora no teme
"DJIeKTpUUECKHE U MAarHUTHbBIE
siBieHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acbh14

67

PezepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TenaoBrle
sABJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHrlit ypok. Pabota ¢
TEKCTAMU 110 TeMe "MarauTHeIe
SIBJIEHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ ng:)aizr;:fenbﬂble
padoTsbI padoThI pecypest

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bu6mmoreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

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

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIOKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBF)KCHHSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenye yCKOpeHus Teja Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"

8 CBoOoHOe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE BM)KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ n yacTtoTa

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. JIuneitHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepssiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edsocL).I ru/ff0aeca2
16 Pemenue 3agaq mo reme «Cuia
YOPYTOCTH»
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KECTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota
20 "Onpeznenenue ko3dduimenta Bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3aga4 mo teme "3aKoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna bubmiorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



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

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubmorexa LOK
' p https://m.edsoo.ru/ff0af044
HagxeHus
Ypok-koHpepermus "[IBUKeHUE T
23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cuctema). ['amaktuku"
Pemrenue 3amau no treme "Cuita
24 TSYKECTH U 3aKOH BCEMUPHOTO brbmmorexa [OK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TEMA C bubmorexa LOK
. N https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBecue MaTepualibHON TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmenT cubl. LlenTp TsxecTn
08 Pemenue 3agau no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOM paboTe
. bu6mmoreka [JOK
29 o TeMe "MexaHn4ecKoe IBHKEHHE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
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

KonTtposnsHas paboTa o teme

30 "MexaHU4ecKOe IBHKEHUE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsc tena. IMITynbC CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHE

32 Pemenne 3agau o reme "3akoH bubmmoreka [{OK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0agA

35 PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

36 «Ornpenenenue paboThl CUIIbI TPEHUS
MIpY paBHOMEPHOM JIB)KEHUU TeJia
10 TOPU30HTAIBHOMN OBEPXHOCTI

37 CBs13b SHEpruu 1 paboTHI.

[ToTennmanpHas sHEPTrUs

38 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe

40 JIaGopatopHas pabota «/3yuenue bubnuoreka [IOK

3daKOHa COXpAaHCHUSA SHCPIUN»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHUC U €T'0
XapaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KojaeoaHusl.
BoinyxeHHble KoeOaHusl.
Pes3onanc

bubmmoreka [{OK
https://m.edsoo.ru/ff0b20f0

43

MareMaTruecKkuii U Ipy>KUHHBII
MAasITHUKH

44

VYpoxk-uccnenoanue «3aBUCUMOCTh
nepuoja KojieGaHUM OT KECTKOCTH
MPYXKUHBI K MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruy npu
MEXaHUYECKUX KOJEeOaHUIX

46

JlaGopaTtopHnas pabota
«OmnpezeneHe 4acToThl U EpUoia
KOJIeOaHUI TIPY)KUHHOTO MasiTHUKA)

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MePHO/Ia KoJIeOaHui
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbI. CBOKMCTBA
MeXaHW4YeCKUX BOJIH. [IpooabHbIC 1
TTOIIePEYHBIC BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJE.
Ceiicmnueckue BOJIHbI"

50

3Byk. Pacripoctpanenue n
OTpa)XCHHE 3BYyKa



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

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxyCcTHUECKUN PE30HAHC

53

VYpoxk-koHdepenius "YabTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue KojaeOaHus: ¥ BOJTHBI"

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

55

KonTponbnas paborta o teme
"3aKOHBI COXpaHEHUS.
Mexannyeckue KoyueGaHus 1 BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypok-koudepennus "llkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue 37IEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3K"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenopanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOHMIIBHOTO TeliedoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemienne 3amaq Ha OMIpCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



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

DneKTpOMarHuTHasl IpUpoJa CBETA.

bubnmoreka [JOK
ol Cropocts ceeta. BomHorke https://m.edso&I)_.[ ru/ff0b31d0
CBOMCTBaA CBETA
Hcrounuku ceera. [Ipsmonuneitnoe
62 pacmpocTpaHeHue CBeTa. 3aTMECHHUS brbmmorexa LOK
https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKOH OTpaKE€HUS CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
MIPENOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTa. Mcmonp3oBaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPETOMJICHUS CBETOBOTO JIy4da OT
yTJia MaJIcHUs1 Ha TpaHuIie "BO31yX-
crexsio""
Ypok-koHpepeHIus
"Mcnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JIun3bl. OnTHyeckast cuja JIMH3BI httos://m.edsoo. ru/fOb3F2c
69 IToctpoenue n3o6pakeHui B TMH3aX Bubmmorexa LIOK

https://m.edsoo.ru/ff0b444a



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

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 pacCcTOSIHUA U ONITHYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparoriei JTUH3bI"

71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onTuyeckas cucrema. bub6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanuts 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Crnoxenue bubnuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHnas pabota "OMBITH 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP

75 Y BOCIIPUATHIO IBETA MPEIMETOB IIPH Bubmmorexa [JOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJICHUHU Yepe3 LIBETOBbIC
¢buabTpH"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOMCTBA CBETA: AUCIICPCHSI,
uHTepdepeHus u qudpaxuus”

77 OmnsiTel Pezepdopaa u mmanerapHas bubnunoreka [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moznens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie H NOTJIOMCHUE CBCTa

bubmuoreka [JOK
79 . K . JIunei
ATOMOM. RBATTRL HHCHAATHIC https://m.edsoo.ru/ffOc144c
CHEKTPBI
Ypok-npaktukym "Habmonenune bubnmoreka [JOK
80 "
CIIEKTPOB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUILI bubmmorexa [TOK
A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sijpa. bubnuoreka [JOK
Hyxnonnas moxnens https://m.edsoo.ru/ff0c18ac
PagnoakTuBHBEIE TpEBpaLICHHUS. bu6moreka [IOK
83
M3oTtonsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau o teme: bu6moreka [IOK
"PagnoakTrBHBIE NTpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepnon momypacnazna
VYpok-koH(pepeHITHS
86 “Ppa I/IoaKT(EIBI:{H: HA3JIYYEHUS B bubmmorexa [OK
8 i | https://m.edsoo.ru/ff0c2126
MPUPO/JIE, MEIUITUHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 C(;HX paHeHESI 3au}1 OBOTO U bubmorexa LOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCE
88 DHeprusi CBA3U aTOMHBIX SIIEP. bubnunoreka [JOK
CBs13b Macchl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosHILA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepenmus "Aneprnas

sHepreTuka. Jlencreus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPOMAarHuTHOE MOJIE.

bubmmoreka [{OK

92
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBHbIC siBIICHUS"
KonTponsHas pabora no teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBL
KBanToBsie sBiaeHus"
[ToBTOpEeHue, 0600IIEHNE.
94 JIaboparopHbIe pabOTHI IO KypC bubmorexa [TOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BsauMmopelictsue e
[ToBTOpenue, o6o6menue. Pemenue
95 AaCYETHBIX U KAYECTBEHHBIX 3a1a4 bubmorexa LOK
P " | https://m.edsoo.ru/ff0c2572
o Teme "TernnoBeie Mpoueccsl
[ToBTOpenue, o6obmenue. Pemenue
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bubnuoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpeHue, o6oomeHue. Pemenue
97 ACUETHBIX M KaUeCTBEHHBIX 3324 Bu6mmorexa LIOK
P \ 8 " https://m.edsoo.ru/ff0c2b30
nio teme "KII/] anekTpoycTaHoBOK
[ToBTOpenue, 060061IeHNE.
bu6mmoreka [JOK
98 JIaGopaTopHble pabOThI 110 KypCy

"CBETOBBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6obmenue. Padora c
TEKCTaMU 10 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, o6o6menue. Padora c
TekcraMmu 110 TeMe "Konebauus u
BOJIHBI"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, 0606menue. Pabora c
TekcTamu 110 Teme "CBeToBEIE
SABIIEHUS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6o6menue. Paborta ¢
TekcTaMu 110 TeMe "KBaHTOBas 1
anepHas ¢puzuka"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102
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IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJabTaThbl 0CBOCHUSA OCHOBHOM
06p330B3TeJ'lI)H0]71 nporpaMmbl OCHOBHOI'O 0011€ero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUS

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKO€ SABJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uuncie GU3NYeCKue SIBJIEHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 337a4y B yUEOHYIO, BBIACIATh

CYULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTHCHIBaTh M3y4YCHHbIE CBOICTBA Ten M (U3HUYECKUE SIBJICHHUS,
UCHOJIB3YSl (U3NYECKUE BETUYMHBI, MPH OMNUCAHUHM MPABHIBHO
TpPakTOBaTh (U3MUECKUNA CMBICT HCHOJB3YEMBIX BEJIWYHMH, HX
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTMMHU BeTUYMHAMU, CTPOUTDH I'papuKu U3yUEHHBIX 3aBUCUMOCTEN

(1)I/ISI/ILIGCKI/IX BCIINYHUH

1.5

XapaKkTepu3oBaTh CBOIiCTBa TCII, (1)I/I3I/I‘16CKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIB3Yyd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa M 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SBJICHMS], POLIECCHl U CBOMCTBA Tell, B TOM
yucie U B KOHTEKCT€ CHUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIISITH NPUYMHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘-IéTHLIC 3aga4u B 1-2 IlCﬁCTBHﬂ, HCIIOJIb3Yyd 3aKOHBI U
(I)OpMy.l'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘-ICCKI/IC BCJIIMYMHBI. Ha OCHOBC

aHalJIi3a YyCJIIOBUA 3agadn 3allMChIBATh KpaTKoOC yCJIOBHUC,




HOJICTABIATh (PU3MUECKUE BEITUYMHBI B (HOPMYJIBI U TPOBOIMTH
pacuérbl, HAXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE IS
peumieHuss  3a4a4, OLEHUBATH  PEAIUCTHUYHOCTh  IIOJy4YEHHOU

(U3NYECKON BETMIMHBI

1.8

pacro3HaBaTh MPOOJIIEMBI, KOTOPHIE MOXHO PEUIMTH NPH TTOMOIIH
(1)I/I3I/I‘~IGCKI/IX METOOOB, B OIIMCaHHHKW HCCIICAOBAHUA BbIACIATH
MpoBepsieMOe  MpeanoyioxkeHue  (Tumoresy),  pa3iaudyarb |
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH omubKu B

X0J¢€ OIibITa, ACJIAaTh BBIBOJLI IO €0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OMBITHI IO HAOMIONEHUIO (U3MYECKUX SBJICHUN WIN
bu3ndeckux  CBOMCTB  Tel:  (HOpMYyIMpOBaTh  IPOBEpPSIEMbIC
MPEANOJIONKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHNs, 3aMUCHIBATh XO/J1 ONBITa U (YOPMYIHUPOBATh BHIBOIbI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX U
ur(dpoBbIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUs MPHUOOPOB € yUETOM

3aJIaHHON a0COJIFOTHOU TTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHON  (DU3MYECKOM
BEJIMYUHBI OT JPYrOd C MCIHOJb30BAaHUEM TMPSIMBIX H3MEPCHHH,
y4acTBOBaTh B TUTAHUPOBAHUM Y4€OHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIENys TPeI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE MPEIIOKCHHBIX TaOIUIl U rpaduKoB,

ACJIaTh BbIBOABLI 110 PE3yjIbTaTaM HUCCICI0OBaHNA

1.12

IMPOBOANTH KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpu  BBIIIOJIHCHHUHA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC

HCKOMOM BEJTUYHMHEI

1.13

CO6J'IIO)13TL npaBHJia TCEXHUKHU 0e30MmacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb INIPHUHIUIIBI JEeNCTBUSA HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCprUu30BaTb MPHUHIUIIBL JeNCTBUA N3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C MMOMOIIIBIO HX OIIMCAHNA,
HCIIOJIb3Yyd 3HAHUA O CBOMCTBAX (I)I/ISI/I‘-ICCKI/IX SBIGHUHA H

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




1.15

OPUBOAUTE TPUMEPHl (HAXOAUTh WHPOPMALHUIO O MpUMEpPax)
NPAaKTUYECKOTO  KCIOJIb30BaHMS  (PU3MYECKMX  3HAHMA B
NOBCEHEBHON KU3HM sl  obOecneueHHst OE30MacHOCTH TpU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKUMHU yCTPOWCTBAMH,
COXpaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTHMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(POpPMaLuu B ceTn MHTEpHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUM U IYTEM CPaBHEHUS Pa3jIU4HbIX MCTOYHHKOB
BBIIETATh MHPOPMALMIO, KOTOPAasl SIBJISIETCS MPOTUBOPEUMBOMN HIIN

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a1aHU I
Hay4YHOTIOMYJSIPHYIO  JIUTEpaTypy (pU3MUecKoro cojep:kKaHusd,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceth VHTepHeT, BIAJETh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(opMaIy U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOICHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIE IMyOJIMYHO JIeNIaTh KpaTKUe COOOIICHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUH, TPU 3TOM
IPaMOTHO HCIOJH30BaTh W3YYCHHBIN TMOHSATHHHBINA anmmapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

IpU  BBINIOJIHEHWM  y4EOHBIX TPOEKTOB W HMCCIICIOBAHUN
pacrpenensaTb O00s3aHHOCTH B TPyHIe B COOTBETCTBUH C
IIOCTABJIIEHHBIMHM 3aJadyaMHM, CJIEIUTHh 34 BBINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPaNBaTh KOMMYHUKAaTHBHOE

B3aHMOI[CI>'ICTBI/Ie, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KUIIACC

Kon
NpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BaTh IIOHATHA




1.2

pPas3iindaTh ABJICHHA 110 OIMMUMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-I€CKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHHUE HW3YYCHHBIX (HU3MUECKUX SBICHUN B
OKpPYKaIOILlEM MHpPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOAUTD MIPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCBHIBATh HM3Y4YCHHBIC CBOWCTBA Tel U (PU3MUECKHE SIBICHHA,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU OINUCAHUM MPaBUIBHO
TpPakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJNb3YEMbIX  BEJIHYMH,
0003HAaYeHUs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOLIME JAHHYIO (U3NYECKYIO0 BEIMYMHY C
JPYTMMHU BETMYMHAMU, CTPOUTH I'papUKK U3yUEHHBIX 3aBUCUMOCTEN

(bU3UYECKUX BEIIMYNH

1.5

XapaKTEePHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U TIPOIIECCHI,
WCTIONB3Ysl M3YYEHHBIE 3aKOHBI, TMPH OSTOM JaBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BBIpa)KEHUE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICCTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, (bI/ISI/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacuéTHbie 3a7aud B 2 — 3 NEHCTBUS, UCIIONb3YS 3aKOHBI U
dopMynbl, cBsi3bIBatOlIUE (DU3MUECKHE BEJIMYHHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX JJISi PElIeHHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI U
dbopMynbl, HEOOXOAUMBIE Al €€ PelIeHHs, TPOBOAUTh PACUYETHI U
CpaBHHMBaTh IOJyY€HHOE 3HAueHUE (PU3UYECKONW BEIMYUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J’IeMI>I, KOTOPBIC MOKHO PCIIUTL IpU IMMOMOIIH
(l)I/I3I/I‘IeCKI/IX MCTOZAOB, HUCIIOJB3ysd  OINMUCAHUC HUCCICAOBAHUA,
BBIACIIATH MIPOBEPACMOC MPCAIIOJIOKECHUEC, OLICHUBATL ITPAaBUJIbHOCTDb

nopsAaaka ImpoBCACHUA UCCIICAOBAaHUA, ACIIATh BHIBO/bI

1.9

IMPOBOAWTL OIIBITBI 110 HaGJ’IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUU WU

¢usmueckux  CBOMCTB  Tedn:  (opMyaMpoBaTh  IpoBepseMble




OpPENOI0KEeHUs, COOMpaTh YCTAHOBKY M3  MPEUIOKEHHOTO

000pyI0BaHNUs, OMUCHIBATH X0 OTIBITA U (POPMYIIUPOBATH BHIBObI

1.10

BBIIIOJIHATE HOPAMBIC H3MCPCHHUA C HCIIOJIb30BAHUCM AHAJIOT'OBBIX
npubOpoB M JATYMKOB (PU3MUECKUX BEJIHYHH, CPaBHHUBATH
pe3yibTaThl M3MEpPEHUM ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOIPEITHOCTH

1.11

NPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTH OIHOW  (PH3HUECKOM
BEJIMYUHBI OT JPYrOM C HCHOJIb30BAHUEM IMPSAMBIX H3MEPECHHM:
IUTAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEpEeHUs, cieays MpeAoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl NOJYYEHHOW 3aBUCHMOCTH B BUJE TaOJIUIl U TpadUKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

MPOBOJUTH  KOCBEHHBIE  H3MEpPEHUS  (PU3MYECKUX  BEJINYMH:
IJJaHUPOBaTh ~ M3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJENysl MpEIIOKEHHON WHCTPYKIUH, W BBIYUCITH

3HAYCHHEC BCIINYUHBI

1.13

coOmomaTe TpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX ONHMCAHUS, HCIHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIUMbIE

@HSHHGCKI/IC 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaTh NPOCTEIC TEXHUYECCKHUE YCTPOﬁCTBa N USMCPUTCIIbHBIC
HpI/I60pLI 10 CX€MaM U CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKHUX LICHCI;'I C MOCJICAOBATCIbHBIM MW IIapaJlJICIIbHBIM
COCAUMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHUUYCCKUX ueneﬁ

1.16

IOPUBOAUTE TNpUMEpPhl (HAXOAUTh HUHPOPMALUIO O MpUMEpax)
NPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM il obOecreueHUst O€30MacHOCTH NpHU
oOpamieHun ¢ mnpubopaMu U TEXHUYECKMMH YCTPOHCTBaMH,
COXpaHEHMs 3J0pOBbS M COOJIIOJCHHS HOPM 3KOJOIMUYECKOIO

MOBEJICHUS B OKPYKaIOIIeH cpesie

1.17

OCYIICCTBJIATL IIOUCK I/IH(I)OpMaI_[I/II/I (I)I/ISI/I‘{CCKOFO COJICpKaHnd B

CETHU I/IHTepHeT, Ha OCHOBE UMEIOIIUXCS 3HAHUM U HYTeM CpaBHCHHA




JOIIOJIHUTCIIbHBIX HMCTOYHHMKOB BbIACIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

SIBIISICTCSI IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IIPU BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN Hay4HO-
HOMYJSIPHYIO JIUTEPATypy (DU3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHer; BiageTe npuéMamu
KOHCIIEKTHPOBAHMsI TEKCTa, MPeoOpa3oBaHus HH(OPMAIMH U3 OTHOH

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IUCBMEHHbIE U KpPaTKUE YCTHBIE
cooOrmienus, 0000mas UHPOPMALIMIO U3 HECKOJBKUX HCTOYHUKOB
(U3NYECKOTO COJEpXKaHUs, B TOM UHCie MYyOJIMYHO MPEICTABIIATH
pe3yJbTaThl MPOEKTHOM WIIM UCCIIEIOBATEIILCKOU JEATEIbHOCTH, IIPU
3TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (GU3UKH, COTTPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTAIIUCH

1.20

MIPH BBIMOJHEHUH Y4e€OHBIX IPOEKTOB U MCCIEI0BaHUN (PU3HUECKUX
MPOIIECCOB PaCIPEACNIATh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIEHHBIMM 3aJadaMM, CJICIUTh 3a BBINOJHECHHEM INIaHa
JNEUCTBUA UM  KOPPEKTUPOBaTh €ro, aJeKBaTHO OILICHUBATHh
COOCTBEHHBIM BKJIAJ B JCSITCIBHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJICWCTBHE, TMPOSBISAS  TOTOBHOCTH

paspemiatb KOHGIUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pasiiniuaTtb ABJICHHUA 10 OIMCAHHIO UX XAPAKTCPHBIX CBOMWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SAIBJICHUC

1.3

pacrio3HaBaTh NPOSIBIEHHE H3YYEHHBIX (U3MUECKUX SBICHUN B
OKpY>KalollleM MHUpE, B TOM 4Hcie (U3NYEecKUe SIBICHHUS B IPUPOJIE,
IPU 3TOM IEPEBOUTH MPAKTUUYECKYIO 33aJjauy B YU€OHYIO, BBIJIENISATh

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NIECKUX SIBICHUI

1.4

ONHMCBIBATL H3YUCHHBIC CBOMCTBa Tel H (I)I/I3I/I‘-ICCKI/IC SABJICHUA,
HCIIOJIb3Ys (pI/I3I/ILIeCKI/IC BCJIIMYWHBI, IIPpU OMNHUCAHHUU [IPABUIIBHO

TPAKTOBATH (bH3quCKHﬁ CMBICJI HCIOJIB3yEMbIX BCJIMYMH,




o0o3HaueHUst ¥ eAWHUIBI (DU3NYECKUX BEJIWYHMH, HAXOAUTH
(GopMyInbl, CBS3BIBAIOLINE JaHHYIO (PU3MYECKYIO BEIMYUHY C
JIPYrUMH BeTMYMHAMH, CTPOUTH Ipa(pUKK N3yYEHHBIX 3aBUCUMOCTEH

(U3NYECKUX BEITUIHH

1.5

XapaKTepU30BaTh CBOKWCTBA Tell, PU3UICCKHE SBICHUS M MPOIIECCHI,
WCIIOJIb3ysd H3YYECHHBIE 3aKOHBI, IPU 3TOM [JaBaThb CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H 3alMCHIBATH €r0 MaTeMAaTUYECKOE

BBIPa)KCHUE

1.6

00BSACHATH (PU3MUECKHE MPOIIECCHI ¥ CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TTPHYMHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JIOTMYECKHX IIIaroB ¢ MOMOINIbI0 2 — 3 M3y4eHHBIX CBOWCTBA

buznyeckux sBIEHUHN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3a7adudl (OMHMparommecs Ha cucTemy u3 2 — 3
ypaBHEHUH), WCIONB3yd 3aKOHBI ¥ (OPMYIBI, CBS3BIBAIOIINE
¢dusznyeckue BENMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3aJauu
3alKChIBaTh KPAaTKOE YCJIOBHUE, BBISABIATH HEAOCTAIONINE WU
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJTBI, HEOOXOAMMBIC
JUIS pEIIeHUs, MPOBOAUTh Pacu€Thl U OIICHUBATh PEATMCTUYHOCTH

IMOJIYYCHHOI'O 3HAaUCHUA (bPI?»PI‘ICCKOﬁ BCJIIMYMHBI

1.8

PacIio3HaBaTb HpO6J'IeMI:>I, KOTOPBIC MOXHO PEHIUWTH IPHU ITOMOIIHU
(1)I/ISI/II'IGCKI/IX MCETOOO0B, UCIIOJb3YsI OIMMCAHNE NUCCICA0BAaHUsA, BBIACIATH
IIPOBEPIACMOC MPCAINOJIOKCHUC, OLUCHUBATH IIPABUIIBHOCTH IIOPAAKA
IPOBCACHUA HCCICA0BaHUA, [JCJIaThb BbIBOAbI, HHTCPIIPECTUPOBATH

PE3yIbTaThl Ha6HIOHeHHﬁ H OIIBITOB

1.9

IMPOBOAWUTL OIIBITHI I1O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB TEJI: CAMOCTOSITEILHO CO6I/IpaTb YCTAaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OIMIKUCBIBATh XOJ OIIbITa U €TI0

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIbI

1.10

OPOBOJUTH TP HEOOXOJUMOCTH CEpUI0 TNPSAMBIX H3MEPEHU,
onpenieNssl cpeiHee 3HAueHUEe U3MepseMOi BeTHMuuHbl ((OKyCHOE
paccTosiHMe coOuparolei JIMH3bI), 000CHOBBIBaTh BHIOOp crocoba

U3MepeHus (M3MEpPUTEIBHOTO pUoopa)

1.11

MMPOBOAUTL UCCIICAOBAHUC 3aBUCUMOCTEM (I)I/ISI/ILICCKI/IX BCIIMYHUH C

HCIIOJIb30BAHUCM IPAMBIX H3MepeHHI>i: IJIAaHUPOBATb UCCIICAOBAHUC,




CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATH PE3yIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DPU3MUYECKUX BEIUYWH B BHJIE TaOIUIN

rpaduKoB, JIENaTh BBIBOJIBI 10 Pe3yJIbTaTaM HCCIEIOBAHHUS

1.12

IPOBOJAUTH  KOCBEHHBIE  M3MEpPEHHS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ U3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATE W3MEPEHUS, CIEAyd IPEUIOKEHHON
UHCTPYKLMH, BBIYUCIATH 3HAYEHHE BEJIUYMHBI U AHAIM3UPOBATH
IIOJIy4EHHBIE PE3yJAbTaTbl C YYETOM 3aJaHHOW IOTPEHIHOCTH

U3MEPEHUIN

1.13

coOnoAaTh MpaBuila TEXHUKH Oe3omacHOCTH TMpu paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJEINIEH:
MarepuaigbHas TOYyka, aOCONIOTHO TBEPAOE TENO, TOUYEUHBIN
HWCTOYHHMK CBETAa, JIyd, TOHKas JINH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHas MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMHMCAHUS, HCHOJB3YS
3HaHHA O CBOWCTBAaX (U3MYECKUX SBICHUN U HEOOXOAUMBIE

bu3nvecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  W3MEPHUTENBHBIX  OpUOOPOB U
TEXHOJOTMYECKUX MPOLECCOB MPHU PEUICHUH Y4eOHO-TIPAKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JIJIsl IOCTPOEHHS N300paKEHUI B TNIOCKOM

3epKaje U coouparorieit TuH3e

1.17

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIOJIb30BaHHUS  (U3MYECKHX  3HAHMM B
MOBCEIHEBHON JKM3HM Ui oOecredeHus O€30MacHOCTH P
oOpamienun ¢ npubopaMd U TEXHUYECKHMMH YCTPONCTBaMH,
COXPaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKaIOIIEeH cpefie

1.18

OCYILIECTBIIATh MOUCK HH(MOpMAIMKM (U3UUECKOTO COACP)KaHUS B
cetu MHTEpHET, caMocTOATENbHO (hOPMYIHpYs MOMCKOBBIN 3ampoc,
HaxXOAWTh IIyTM OINpEAEIEHUS JOCTOBEPHOCTH  IOJYYEHHOM
UH(POpPMALMM Ha OCHOBE MMEIOIIUXCS 3HAHUHA U JOMOJHUTEIbHBIX

HCTOYHHUKOB




1.19

WCIOJIb30BaTh MPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUuM Hay4dHO-
HNOMYJISIPHYIO JTUTEPATYPy (DU3UUECKOTO COJEPIKaHUsI, CIPABOYHBIC
Marepuayibl, pecypcbl cetu HHTepHeT, Bianerb NOpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHGOPMAIIUN U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOILICHHS Ha
OCHOBE HH(pOpMAIMKA U3 HECKOJIBKUX HCTOYHUKOB (PH3MYECKOTO
COJIep’KaHus, MyOJMYHO MPEICTaBIATh PE3YAbTaThl IPOEKTHON HMIN
UCCJIEIOBATENICKOM  JIEATENIBHOCTH, TPHU  OTOM  T'PaMOTHO
WCIIOJIb30BAaTh MW3YYEHHBIM NOHATHUUHBIM ammapar H3y4aeMoro
pasaena (U3MKM U CONPOBOXKJATh BBICTYIUIEHHWE Mpe3eHTaluel ¢

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHHUKOB

1.21

MIPH BBIMIOJHEHUH Y4E€OHBIX IPOEKTOB U MCCIIEI0BaHUMN (PU3HUECKUX
MPOIIECCOB PaCIIPEACNIATh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMH 3aJladaMM, CJIC€AUTH 3a BBIIIOJHCHUEM IIJIaHa
JNEUCTBUA M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBATHh
COOCTBEHHBIM BKJIAJ B JCATCIBHOCTh TPYNIBI, BBICTPAUBATh
KOMMYHUKATHBHOE  B3aMMOJICWCTBHE, TMPOSBISAS  TOTOBHOCTH

paspeniath KOH(PIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXAIOIIETO MHUPA

11

®dusuka — Hayka O IpUpoAe. SIBICHHS NPUPOIBIL.
@u3nyecKkue SBICHHUSA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®usnueckue BeIMYMHBL. VI3MepeHue QuU3MUECKUX
BenuuuH. Dusnueckue mpubopel. [lorpemHocTh

n3MepeHnil. MexayHapoaHas CUCTEMA €IUHUIL

1.3

EcTtecTBeHHOHayUHBIN METOJ MMO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJBH)KEHUE TUTIOTE3,
OKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBICHECHUE

HaAOJIFOIAEMOT0 ABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

#H##Par###l3mepenne pacCTOSHHM.
###Par###l3mepenne o0béMa XUJIKOCTH U TBEPIOTO
Tea.

###Par###OnpeneneHue pa3sMepoB MabIX Tell.
###Par###lI3mepenue TemriepaTypsl TNpPH  TIOMOIIH

KUAKOCTHOTI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#Ht#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. OMNbITHI, JTOKA3bIBAIONIAE JTUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###][Bmkerne  vactui  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, tudpdysus

2.3

BzauMmopelicTBue 4yacTuIl BEIECTBA: MMPUTKCHUC U

OTTAJIKUBAHHUEC

2.4

HH#HPar### Arperatasle COCTOSIHUS BEIIECTBA:

CTpOEHUE rasos, JKUJIKOCTEN " TBEPABIX




(KkpucTayiMyeckux)  Tel.  B3auMocCBsI3b  MeXIy
CBOMCTBAMM  BEIIECTB B  pa3HbIX  arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUCM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI
[IpakTnueckue pabOThI:
#H#Par###01enka 1uaMeTpa aToMa METOJIOM PSIOB (C
UCTI0JIb30BaHuEM (oTorpaduii).

2.6 #HHHPar###0nbITel 10 HAOMIOACHUIO  TETUIOBOTO

pacuIupeHus ra3os.
H#HHAPar###0nbITEl 10 OOHAPYKEHHUIO JIEWCTBUS CHJI

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
###Par###Cropocte.  CpenmHsisi  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér mytu m BpeMeHH
JIBUKECHUS
SlBnenne nHepuuu. 3aKOH MHEpUMU. B3aumonelicTBue
3.3 TeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tea
34 #H#Par### notHocTe BemtecTBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00BEMA BEIeCTBA
3.5 Cuila KaK XapaKTepUCTHUKa B3aUMOICHCTBUS TEI
" Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIIbIO JUHAMOMETPA
T ##HPar### SIsnenne tarorenus u cwia Tsokectr. Cuna
' TSOKECTH Ha JAPYrux mniaaHerax. Bec rena. HeBecomocTh
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.
. Tpenue B mpupoJe U TEXHUKE
3.9 HH#HPar###CroxxeHue cujl, HaIpaBJICHHBIX MO0 OIHOM
. npsMoi. PaBHoericTByromas cui
[IpakTuueckue pabOTHI:
3.10 OrnpezneneHue CKOPOCTH PaBHOMEPHOIO JIBMXKEHUSI

(mapmca B JXHUIAKOCTH, MOJICIU DJICKTPHUYCCKOI'O




aBToMOOWISE M Tak nanee). OmpexneneHue cpenHei
CKOPOCTH CKOJIbKEHHMS Opycka WM [IapuKa [0
HAaKJIOHHOM IuIockocTH. OnpeneneHue IIOTHOCTH
TBépHoro  tena.  OnbITel,  JEMOHCTPUpPYIOLIUE
3aBHCHUMOCTH pacTsiKeHus (aedopMalin) Ipy>KUHbI OT
OPWIOKEHHON cuiibl. ONBITBI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Teja U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne SBIICHUS B IpUupoac: NpUMEPLI IBUKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOM M HEXKMBOW IIPUPOJIE,
JIeWCTBUE CUITBI TPEHUS B TIPUPOJIE U TEXHHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

Hasnenue TBEpmoro Tena. CrnocoObl YMEHBIICHUS U

41 YBEIIMYCHUS JTaBIICHUS
42 JlaBnenne raza. 3aBHCHUMOCTH MJaBIICHUS Tasza oOT
' 00bEMa, TeMIepaTypbl
13 [Tepenaua naBneHust TBEPABIMU TEIAMH, KUIKOCTIMU U
' razamu. 3akoH Ilackans. [TneBMaTndyeckue MaIIuHbI
3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
4.4 ['mapocTaTuveckuit napasokc. CooOmaromecs
cocynsl. ['mapaBnudeckre MeXaHU3Mbl
AtMmocepa 3emnu wu arMocdepHOE JIaBIICHHUE.
[IpuuuHbl  CcyliecTBOBaHUS BO3AYIIHOW  000JOYKU
4.5 3emuIH. OmnbIT Toppuuesnu. 3aBUCHUMOCTh
aTMOC(epHOTO JaBlIEHUS OT BBICOTHI HAJ YPOBHEM
MOps
A6 N3mepenue armoctepnoro masnenus. [Ipubopsr ans
. U3MEepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelicTBrue XKUIAKOCTH M rasa Ha IOIPYXKEHHOE B HUX
4.7 Teno. BeiTanmkuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanwue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT
00béMa MOTPY)KEHHOW B IKHIKOCTb 4YacTW TeJja.
Onpenenenre BBITAIKUBAIOLIEH CUIIbI, IEHCTBYIOLIEH
Ha TeJo, MNOrpykEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHJIbI, IEUCTBYIOLIEH
Ha TeJO B JKMJIKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPUPYIOLIME 3aBUCHMOCTb  BBITAJKHBAKOLICH
CHUJIBI, JICCTBYIOIICH Ha TEJIO B KUJKOCTH, OT 00BEMA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctu.  KoHcTpympoBanue — apeomerpa WM
KOHCTPYHpPOBAaHHME JIOJKM W  OmIpeneneHue  eé

Irpy30110AbEMHOCTH

dusnueckue SIBJICHUS B nmpupoae: BJIINAHUEC

4.10 aTMOC(epHOr0  JaBJIEHHWS Ha JKUBOW OpraHu3M,
MJIaBaHuEe PhIO
TexHudeckre yCTpOWCTBA: COOOIIAIOIINECS COCY/IBI,
a1l YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TIpecc,

MaHOMETp, OapoMeTp, BRICOTOMED, IOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnudeckasi MOIIHOCTb
£ 3 [IpocTeie MexaHU3MBI: pblYar, OJOK, HAKIOHHAS
' IUTOCKOCTH. [IpaBuiio paBHOBecHs ppryara
5.4 [Tpumenenue npaBuiia paBHOBECHS pblyara K OJIOKy
«3o0m0T0€  MpaBWIO»  MeXaHMkH. KoapduuueHt
55 IOJIE3HOTO  JEWCTBUSL ~ MeXaHW3MOB.  IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHumaneHas 3HEPrUM Tea, MOAHATOrO Hajl 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas MexaHuyeckas >Heprusi. 3aKOH W3MEHEHUs U
. COXpaHEHMS MEXaHUYECKOM dHeprun
5.9 [IpakTuyeckue paboOTHI:




#HH#Par###Onpenenenne pabOThl CHIIBI TPEHHS TIPH
PaBHOMEPHOM [JBIDKEHMM TeJla 110 TOPU30HTAIBLHOU
noBepxHOCTU. [ccnenoBanue yCIIOBUK DPaBHOBECHUS
ppruara. M3mepenne KIIJI HakIOHHON IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUHU

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

5.10
YyeJIoBEeKa
TexHuyeckue yCTpOMCTBA: pblUar, MNOABWKHBIA H
5.11 HETOBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 1€MEHTHI CO/IeP:KAHUS
pasjaena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
61 TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
' Mosiekyl.  OmbIThl, MOATBEPXKAAIONINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenu TBEPAOTO, KUAKOTO U razoo0pa3HOro
6.2 cocTostHuI BemiecTBa. Kpucrammuyeckue u aMopgHbIe
Tena
OOBbscHEeHUE CBOMCTB I'a30B, )KUIKOCTEH U TBEPIBIX TEJ
0 6.3 HA OCHOBE TMOJOXEHHH MOJIEKYIIPHOKMHETUUECKON
Teopuu
6.4 CMauuBaHue U KanWUISPHbBIC SIBJICHUS
6.5 TemoBoe pacmmpeHue u cxaTue
6.6 Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
BuyTtpennss ~ sHeprus. CnocoObl  M3MEHEHUs
6.7 BHYTPEHHEHW JHEpPruu: TEIUionepeaada U COBEpIICHHE
paboThI




Buast TeIJIoNepeIaun: TEIIONPOBOAHOCTD,

o8 KOHBEKIIHS, U3ITy4CHHE
KonmnuecTtBo  TemnoTel. YaenbHas  TEIIOEMKOCTH
6.9
BEIllECTBA
TeriooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OaslaHca
511 [lnaBnenne W  OTBEepACBaHHEC  KPUCTALIHYSCKUX
. BEILIECTB. Y IeNbHAs TEIUIOTa TIaBICHUS
[TapooOpazoBanue u  KoHaeHcauusa. McnapeHue.
6.12 Kunenue. VYgaenbHas Temnora mapooOpa3oBaHMs.
' 3aBUCHMOCTB TEMITEPaTyPhl KHTICHUS OT aTMOC(EpPHOTO
JTABIICHUS
6.13 Brnaxxaocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrarea. TeruioBsle IBUTATENN U 3aIl{iTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUS M TPEBpallleHUuss DHHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTrueckue pabOTHI:
#HHAPar###0nbITel 110 OOHAPY)KCHUIO JCHCTBUSA CHII
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHPar#H##0OnbITel 10 BBIPAIIMBAHUIO  KPHCTAJUIOB
MOBapEHHOM COMM UJIH caxapa.
5.17 #HHHPar###OneITeI 10 HAOMIOAEHUIO  TEILIOBOIO

pacIIpeHysl ra30B, JKUIKOCTEN U TBEPIBIX TEIL.
#HH#Par###Onpenienienne AaBleHNs Bo3ayXa B OasioHe
LINpULA.

HAHPar#H##OnbITEl, TEMOHCTPUPYIOIINE 3aBHCUMOCTh
JIaBJIEHUs] BO3JyXa OT ero o0bEéMa M HarpeBaHUs WM

OXJIAXKICHHA.




##HPar##1Iposepka TUIIOTE3bI JIMHENHOMN
3aBUCUMOCTH  JUIMHBI ~ CTOJOMKA  KHAKOCTH B
TEPMOMETPHYECKON TPYOKE OT TeMIIepaTyphI.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTrUM Tella B Pe3yJbTaTe TEIIONepeaadyud U pabOThI
BHEIIHUX CHIL.

###HPar#t#llccnenoBanye SBJICHHUS TEIUIOOOMEHA IPHU
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
#H##Par###Onpenenenme KOJIMYECTBA TEIUIOTHI,
MOJYYeHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThIM
METATUICCKAM IHITTHIPOM.

#H##Par###Onpenenenre  yaenpbHON — TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCapeHus..
##HPar#H#OnpeneneHe OTHOCUTENBHOW BIIXHOCTH
BO3JIyXa.

#H##Par####OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Odusnuyeckue SBJICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHME U KalWUISIpHbIE SBICHUS B MPUPOJIE,
KPUCTAJUIBI B IpUpO/Ie, n3iaydenrne ConHIa, 3aMep3aHue
BOJOEMOB, MOpCKUE Opusbl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHE:, CHEr'a.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJJIAPBI, IIPHUMCPBI
HCIIOJIb30BAaHUA KPHUCTAJJIOB, )I(I/II[KOCTHHﬁ TCPMOMCETP,
AaTYUK TEMIICPATYpbl, TCPMOC, CUCTEMa OTOIIJICHUA
AOMOB, TUTPOMETPHBI, IICUXPOMETP, IMAPOBaAA Typ6I/IHa,

ABUT'AaTCJ]Ib BHYTPCHHCTO ClrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tell. J[Ba poja 3JIEKTpUUECKUX 3aps10B
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona
7.2 (3aBUCUMOCTD CHJIBI B3aMMOJICUCTBUS 3apsDKEHHBIX Tel

OT BCJIMYMHLI 3apsAI0B U paCCTOAHUA MCKIY TeHaMI/I)




DneKTpuuecKoe noJe. Hanpsoxk€HHoCTb

7.3 anekTpuueckoro noisd. IlpuHnun — cymepnosunuu
AIIEKTPUUECKUX 0JIEN (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIEeMEHTapHbIN
7.4 anekTpuueckuil 3apsia. Crpoenue atoma. [IpoBogHuku
U IUBJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- ONeKTpUuecKuid  TOK.  YCIOBUS  CYHIECTBOBAHMS
' 3JIEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSIHHOTO TOKa
HevictBus 3IIEKTPUUECKOTO TOKa (TeruioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX U razax
- Onektpuyeckas uenb. Cuiia TokKa. ODIEKTPHUYECKOE
' HapsDKEeHUe
29 ConpoTuBieHue MPOBOJTHUKA. VnenbpHOE
' COTPOTHBIICHHE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenbHOE W THapajuieIbHOE COENMHEHHUE
7.11
IIPOBOJAHHUKOB
PaGota ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
713 DNeKTpUUecKrue HEenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTosiHHBIE MarHUTHL. B3anMozeiicTBre MOCTOSHHBIX
7.14
MarHuToB
215 MaruutHoe mnosne. MarHutHoe 1mojie 3€MIU U €ro
. 3HAUEHUE /IS )KU3HU Ha 3emiie
2 16 Oneir Opcrega. MarHuTHOE IMOJIE AIEKTPUYECKOTO
. ToKa. [[puMeHeHune 31eKTpOMarHuToB B TEXHUKE
217 JleiicTBME MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM.

SHCKTpOI[BI/ITaTeHB MOCTOSIHHOTO TOKa. MIcriojib30BaHue




UIEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE
Oneitel  dapaned.  SIBieHue  3I€KTPOMarHUTHOMN
7.18
uHaykiuu. [Ipasuio Jlenna
DIIEeKTPOTeHEPATOP. Crioco6b1 MOJTYy4eHUS
7.19 AJIEKTPUYECKOW  DHEPruu.  DJEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPIUU
[IpakTnueckue pabOTHI:
OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIMH TET UHIYKIUEH
U TIPYU COTIPUKOCHOBEHHUH.
HccnenoBanve AeHCTBHS BJIEKTPUUECKOTO TIOJS HA
MPOBOJAHUKY U TUAIIEKTPUKU.
COopka W mpoBepka palbOTHl AIIEKTPUUECKOW IIETH
MOCTOSIHHOTO TOKa.
H3mepeHue u peryiupoBaHue CUJIbl TOKA.
W3mepenue u peryaupoBaHue HaPsKEHUS.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 pe3UCTop, OT COMPOTUBIEHHUS pe3ucTopa U
HaANPSDKEHUS Ha PEe3UCTOPE.
290 OnbIThI, JNEMOHCTPUPYIOIIKE 3aBUCHUMOCTh

JJIEKTPUYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, TJIOIAH MTOIIEPEYHOr0 CEYEHHs U MaTepHaa.
[IpoBepka mpaBuna CIOXKEHUS HANPHKEHUH IIpU
IIOCJIEZIOBATEIIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[IpoBepka npaBuia Ui CUIIbI TOKA IPU NapaJliIEIbHOM
coequHeHuu  pesucropoB. OrmpeneneHue  paboOThI
JJIEKTPUYECKOTO TOKA, MIYHNIETO 4Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTU — JJIEKTPUYECKOTO  TOKA,
BBIJICIIIEMOU Ha pe3ucrope. Hccnenosanue
3aBUCHMOCTHU CHJIBI TOKA, HIYILEr0 Yepes3 JaMIIOUKy, OT
HanpspbkeHus Ha Hel. Onpenenenue KIIJl narpeBarens.
Hccnenosanue MAarHUTHOTO B3aUMOJCUCTBUSA

INOCTOAHHBIX MAarHMTOB. HBy‘-ICHI/IC MAarduTHOTO ITIOJIA




IIOCTOAHHBIX MArHuTOB HpPI nux 06L€I[I/IHGHI/II/I 158
pasaenenuu. MccienoBanue NeUCTBUSA SJIEKTPUUYECKOTO
TOKa Ha MarHuTHYIO CTPEIIKY. OneIThl,
JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
BSaHMOHeﬁCTBHﬂ KaTYHIKI/I C TOKOM 1 MaramrTa OT CHUJIbI
TOKa W HampaBlieHHs TOKa B KarTymke. HM3ydeHue
IleICTBHH MArdHuTHOI'O IIOJIsI Ha HpOBOIIHI/IK C TOKOM.
KoncrpynpoBanue i M3y4YeHHUE paboThl
3IIEKTPOIBUTATEIS. H3mepenne KITA
3JIEKTPOIBUTATEBHOMN YCTaHOBKH. O1BITEI 1o
HCCIICA0BAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
I/IH)IYKHI/II/IZ HNCCIICOIOBAHHUC I/ISMCHCHI/Iﬁ 3HAYCHUSA U

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

Ousznveckue SBICHUS B TPUPOJE: DIECKTPUUECKUC

SABJICHHUA B aTMocq)epe, SJICKTPUYECCTBO JKHNBBIX

7.21 OpraHu3MOB, MarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTIOCOB,
POJTb MATHUTHOTO TIOJISL VTSI )KU3HH Ha 3eMiie, MOJIIPHOE
CHSTHHE
TexHUUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTENIbHBIC TIPUOOPHI, HarpeBaTesbHbIC
' AIEKTPOTPUOOPHI (IpuMepsl), ANEKTPUICCKHUE
NPEIOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKa, TeHEPATOP TOCTOSIHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI COACPKAHUS
paznena JJIeMEHTa
MEXAHUWYECKUE ABJIEHUA
g 81 MexaHnyeckoe JABHKEHHE. MaTepuanbHas TOYKa.
' Cucrema otcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS




8.3

PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHUE

##HPar##HepaBHOMepHOE HPSIMOJIMHENHOE
8.4 nBukeHue. CpeHsas 1 MTHOBEHHAs! CKOPOCTh TeJla IpU
HEpaBHOMEPHOM JIBHKEHUHU
VYckopenne.  PaBHOYCKOpPEHHOE — NPSMOJIMHENHOE
8> JIBYDKEHUE
8.6 #H#HPar###CrobonHoe nanenue. OnbITel [ anuies
###Par###PaBHOMEpHOE NIBIDKEHHE IO OKPYKHOCTH.
8.7 [lepuon u wacrorta obpamenus. Jluneitnast u yriaosas
ckopocTH. LleHTpocTpeMHUTENbHOE YCKOPEHHE
8.8 [lepsriii 3axon HptoToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 #HH##Par###] [pyuHIMIT CYTIEPIIO3UITAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H##Par###Cuna TpeHHS: CWia TPEHUS CKOJIBKEHUS,
' CHUJIa TPEHHUSI ITOKOS, IPYTHe BUJIbI TPEHUS
###Par###Cuna  TSDKECTH M 3aKOH  BCEMHPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaCHUS
8.15 JBwxenue r1aHer Bokpyr Cosnma.  IlepBas
' KocMuYeckasi ckopoctb. HeBecomMocTs U meperpys3ku
PaBHoBecue MarepuanbHOMl  TOYKH.  AOCOIIOTHO
8.16 TBEPJIOE TEJIO
###Par###PaBHoBecHe TBEPAOTO TeJa C 3aKPEIIEHHON
847 OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmnynsc Tena. 3Menenue ummynbca. IMITyabc cHITbI
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 HiHPar#H##PeakTUBHOE JBIDKECHHE
8.21 Mexanunueckasi paboTa U MOLTHOCTb
Pabora cun Tskectu, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPIruu U paboThl
823 [loTenumaneHast SHeprus Tena, MOJHATOTO Haj

MMOBCPXHOCTBIO 3emim




8.24

[ToreHnmanpHas SHEPIUs CKATON IIPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPIUU

8.26

H#HPar###3akoH coXpaHEeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOThI:

Ornpenenenue cpeiHe CKOPOCTH CKOJIbXKEHHUs OpycKa
WIH JBWKCHHUS IIapHKa IO HAKJIOHHOHW IJIOCKOCTH.
OmnpenerieHre YCKOPEHUs Teja TPH PAaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH.

HccnemoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IPHU
PaBHOYCKOPCHHOM  JIBIDKEHWUM  0e3  HadalbHOU
CKOPOCTH.

[IpoBepka THMOTE3BI: €CIAM MPU PABHOYCKOPECHHOM
JBYKEHUH 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSa HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

Hccnenosanue 3aBHCHUMOCTHU CHJIBI TpEeHUs
CKOJIbKEHUSI OT CHJIBl HOPMAJIBbHOTO  JIaBJICHHUS.
Onpenenenne kodhduimeHTa TPEHHUS] CKOJIBKEHUSA.
Omnpenenenue >KECTKOCTH mNpyxuHbl. OmnpenencHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeNa Mo TOPU30HTANIbHOM MoBepXHOCTH. OnpeencHue
paboOThl CHJIBI YIPYTrOCTH TMPH MOABEME TIpy3a C
UCIIOJIb30BAHUEM  HEMOJBUKHOTO U  MOJBHUKHOTO

OJIOKOB

8.28

dusnyeckue SIBICHUS B IpUupoAc: IIPUIHUBBI 1 OTJIMBBI,
JABMXKXCHHUC IIJIAHCT ConHeyHoM CUCTCMBbI, PCAKTUBHOC

JABUXXCHHC JKHBbIX OPrraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, MHAAaTYUKHU

MMOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

9.1

Konebarensuoe JABHXXCHHC. OcHOBHBIC
XapPaKTCPUCTUKU KOJICOaHUIA: nepuon, qacToTa,

aMILINTyaa




9.2

MareMaruueckuii M NPYKUHHBIA  MAasTHUKMU.
[IpeBpamienue  sHepruM  OpU  KOJIEOATEIHHOM

IBIDKECHUN

9.3

3aryxamwomuue kojiebanus. BeiHyx/1eHHbIE KOJI€OaHUsI.

Pe3onanc

9.4

Mexanndeckue BOJHBEL CBOMCTBA MEXaHHYSCKUX
BOJIH. [IpomonsHbie M momepeuyHbie BOJHBI. [[nuHa
BOJIHBI " CKOpOCTh eé pacrnpocTpaHEHus.
MexaHn4ecKkrue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Omnpenenenne 4YacToThl W TMepuoja  KoJieOaHUU
MaTEeMaTUYEeCKOr0 MasiTHHKA.

OnpeneneHne 4YacTOThl MW TMepuoja  KoJieOaHUU
MPY)KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIepHOJA KoJieOaHUH
MOJBENICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUU
MPY)KWUHHOTO MasTHHUKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH rnepuo/ia KoJIeOaHHH rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. M3MepeHue yckopeHus CBOOOJHOTO

naacHus;

9.8

dusnueckue SBJICHUS B npupoae: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMuuecKue BOJIHHBI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIOJIB30BAHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

SHCKTpOMal" HUTHOC IIOJIC. QHCKTpOMaTHI/ITHBIC BOJIHEI.

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

10.2

[ITxana aMeKTPOMArHUTHBIX BOJIH




10.3

DnekTpoMarHuTHas npupoza cBera. CKOpoCTh CBeTa.

BoJHOBEIE CBOIICTBa CBETA

10.4

[IpakTuyeckue paboOTHI:
W3ydeHue CBOWCTB DICKTPOMArHUTHBIX BOJH C

MTOMOIILI0 MOOMIIBHOTO TenedoHa

10.5

®dusnyeckue SBIEHUS B MPUPOAE: OHUOJIOTUYECKOE
NeiCTBUE  BHOMMOTO,  yIbTPaHOJETOBOTO |

PECHTTCHOBCKOT'O I/ISJIyquI/Iﬁ

10.6

TexHnueckue YCTpONCTBA: HCIIOJIb30BaHUE

OJICKTPOMArHuTHBIX BOJIH JJIA COTOBOI CBSI3U

11

CBETOBBIE SABJIEHUA

111

JlyueBast Mmonens cBeta. MicTouHnky cBeTa

11.2

[IpssmMonmHENHOE pACIPOCTPAHEHHUE CBETA

11.3

Orpaxenne cBera. Ilmockoe 3epkao. 3akoH

OTpaXXCHHsI CBETa

114

[Ipenomnenune cBera. 3aKOH TNPEJIOMIICHHS CBETA.

[TosHOE BHYTpEHHEE OTpaKEHUE CBETa

115

JIunza. Xox nydel B JIMH3E

11.6

Ontrueckasi cucreMa (oToanmapara, MUKPOCKONA |

TCJICCKOIIa

11.7

I'maz kak omnTuyeckas CHCTEMa. BJ'II/ISOPYKOCTB u

JaJIbHO30PKOCTDH

11.8

Pasnoxxenue 0eoro ceera B CIICKTP. OmngwiTel HeroTOHA.

Crnoxenue CIICKTPAJIbHBIX LIBETOB. I[I/ICHepCI/IH CBC€Ta

11.9

[IpakTuueckue paboOTHI:

#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
HH#HPar###113yuenue XapakTepUCTUK HM300paKeHUs
MpeIMETa B IJIIOCKOM 3€pKaje.
#HHPar###ccnenoBanue 3aBHCUMOCTHU yria
MPEJIOMJIEHUs CBETOBOIO Jiyya OT YIJla MaJeHus Ha
TPaHUIE «BO3AYX — CTEKIIO».

#Hi#Par##H#lonyuenne u300paXeHU €  TMOMOIIBIO

coOuparorieii JTUH3BL




##HPar###Onpeneneane (HOKYCHOTO pPAcCTOSHUSI U
ONITUYECKOH CUJIBI COOMpArOIIEH TNH3BI.
HHHPar##H#OnbITEl IO pa3lioKEeHUI0 Oeloro cBera B
CHEKTD.
HAHPar###OnbIThl IO BOCHPUATHUIO I[BETA MPEIMETOB
1py UX HAOIOIEHUH Yepe3 IBETOBBIC (DMIIBTPHI
®duznueckue ABICHUS B Ipupose: 3atMeHus CoaHua u
11.10 JlyHbl, 11IBETa TeN, ONTUYECKUE SIBJICHUSI B aTMoOchepe
(uBet HEOa, pedpakius, paayra, MUPax)
111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmapar, ONTUUECKHE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
191 Onbiter Pesepdopna u muanerapHass MOJAETh aTOMa.
' Monens aroma bopa
1.2 Ucnyckanune u norjouieHue cBeta aToMoM. KBaHTHI.
' JIuHeityaTbie CIEKTPhI
12.3 PagnoaktuBHOCTB. Anb(ha, OeTa- 1 raMmMa-u3ITydeHHs
194 Ctpoenue aromHoro szapa. HykioHHas Mojenb
' aTOMHOTO sifjpa. M3oTomnsl
125 PannoaktuBHble npeBpaienusd. [lepuoa monypacnaga
' ATOMHBIX s7Iep
126 SnepHbie peakiyu. 3aKOHbBI COXPAHEHUS 3apAI0BOTO U
12 ' MacCOBOI'O YHUCEIl
OHeprusi cBsi3u aTOMHbIX saep. CBsA3pb Maccel U
12.7
SHEPrUuu
o Peakuuu cunTe3a u geneHus sgep. McroyHuku
' sHepruu CoJiHLIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paarMoOaKTUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTyeckue paboOTHI:
HaGntoneHue CIUIOMIHBIX M JIMHEHYATBIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpeKOB: U3MEPEHHE DHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (110 (phoTorpadusim).




W3mepenue paaroakTHBHOTO (oHA

dusnyeckue SBICHUSA B IMPUPOJAC: €CTECTBEHHBIN

PaavoaKTUBHBIN ¢om, KOCMHMYECKHUE JIy4H,
12.11 pPaIMOAKTUBHOE H3JYyYEHHUE MPUPOJIHBIX MHHEPAIIOB,
JICMCTBUE PATMOAKTHBHBIX H3JIIy4CHUH HA OpPraHUu3M
YEJI0BEKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TEXHUKU U TEXHOJIOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
MaHHOE (U3UYECKOE SIBICHUE; YMEHHE DPAcllO3HaBaTh IMPOSIBIICHUE
U3YYEHHBIX (PU3UYECKUX SBJICHHUM B OKPYXKAIOIIEM MHUPE, BBLICISL

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHE XapaKTECpHU30BaATb CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA U

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJIBHBIe " OMIIMPUYICCKUC 3aKOHBI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

BrnageHnne ocHoOBaMHM METOJOB HAy4YHOIO IIO3HAHMS C Y4ETOM
coOumoIeHHs MpaBuil 0€30MacHOTO TpyAa: HaOMr0ieHue (PU3NUECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBEJICHUE TIPSMBIX M KOCBEHHBIX H3MEpeHHid (pu3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yibTaThl € Y4YETOM 3aJaHHOM MOTIPEIIHOCTH pe3yJIbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCIHEPUMEHTAJIbHBIX HCCIEI0BAHUI;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
MPOBOJUTH  HCCJENOBAaHWE 1O  HWHCTPYKIMH, TPEACTaBIAThH
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ynbTaTaM UCClIeJOBaHUS

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/I3I/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPHUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOI>'I Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (bHSH‘{CCKI/IC 3aKOHBbI, 3daKOHOMCPHOCTH H

MOJIEIIA

YmMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBATh KPATKOE YCJIOBUE 3aJauH,
BBISIBIISITH HEJIOCTAIOIIME JaHHBIE, BBIOUPATh 3aKOHBI M (POPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NIECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-ICCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WHCMoJb30BaTh 3HAHUA O (U3MYECKUX SIBICHUSIX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHuH ¢  OBITOBBIMM  NpubOpaMM U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe; MOHUMaHue
HEOOXOAUMOCTH MPUMEHEHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

JJId paqMOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT moucKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS HHPOpMAIUU
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHHUKAaTHUBHBIX TeXHOHOFHﬁ; YMCHHE OICHUBATH JOCTOBEPHOCTH
MOJYYeHHOW WH(POpPMAllMM Ha OCHOBE WMCIOIIMXCS 3HAHUU |
JOTIOJTHUTEIBHBIX ~ HMCTOYHUKOB; YMEHHME UCIOJB30BaTh  IpPHU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD JIBHXKCHUS
PaBHOMepHOE 1 HepaBHOMEpPHOE JBIKeHUE. CpenHsis ckopocTh. Dopmyrna ams
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE TIPAMOJTMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEJIa OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUSI:
13 (1) =x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHH IJIsi TMPOCKIIUU CKOPOCTH, IPOCKITUH
MepeMEeNIeHUsl, IyTH, KOOPAWHATHI IPH PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opMynbl g MPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padbuku 3aBUCHMOCTH OT BpEMEHH MJsl MPOEKUUU YCKOPEHUSs, MPOEKIUU
CKOPOCTH, IPOEKIMUH MEPEMELICHUs, KOOPAMHATHI IIPU PABHOYCKOPEHHOM
IPSMOJIMHENHOM JBHKEHUHU
CBobOoHoe mageHue. opMyIibl, ONMMCHIBAIOIINE CBOOOTHOE TaIeHHE TeTa I10
1.5 BEpTUKAIM (JABM)KEHHE Te€Jda BHHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTHU
3emnu). ['padmku 3aBUCHMOCTH OT BPEMEHH ISl TPOEKIUU YCKOPEHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIN

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmysia I BBIYUCIEHUS CKOPOCTH YEpE3 PAANYC OKPYKHOCTH M NEPUOL

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHusi. Dopmyrna ISl BBIYUCICHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHocTh BemecTBa. @opmysa JjIsl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJIo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):

1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
FoG. My -i}}:
R:
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®opmyna A5 BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. 3MeHneHue umnysbsca. MMImynbe cuibl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myly +1m, U, =const
PeakTuBHOE nBMXKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsooso
Mexanuyeckasi MOLIHOCTb:
1.17
v=4
I
Kunernueckast u noreHumanbHas sHeprusa. Gopmysia ajs BBIYUCICHUS
118 KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;+E ?
1.19 .
3aK0oH COXpaHEeHHs MeXxaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON SHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamenue MeXaHUIECKOW YHEPT MM MTPH HAJTUINN CHITBI TPEHUSI.
[IpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cwisr: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToaswmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIIHH
JlaBnenue TBEPOTO TEA.
dopmyra I BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
DP=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmymna s OmNpeneNeHUs BBHITAIKUBAIONIEH CHIIBI,
1.23 JENCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUJIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremaTtnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIDKCHUHN

1.26

3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPECYHBLIC BOJIHBI. HHI/IHa BOJIHBI "

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomol

H3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOUM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3(pPUImeHTa TpeHUsI CKOJIbXKEHUS, padOThl CUIIBI TPEHHUS, CHUIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHUS OpYyCKa MO HAKJIOHHOM TJIOCKOCTH,
YCKOpEeHHsI Opycka TpH JBMIXKEHWW IO HAKJIOHHOW IIJIOCKOCTH; YacTOThI U
nepuoja KoJieOaHUH MaTEeMaTHYeCKOro MasSTHHKA; 4YacTOThl W IepHoja
KOJIeOaHW I MPY)KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phIUar;
paboThl CWJIBI YIPYrOCTH NMPU TMOJABEME I'py3a C IMOMOIILIO HEMOJABUKHOTO
0JI0Ka; pabOTHI CHUJIBI YIIPYTOCTH MPH MOABEME I'Py3a C IOMOIIIBIO TTOABHKHOTO
OmokKa.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YaCcTH Tea U OT INIOTHOCTH YKUIKOCTH; HE3aBUCUMOCTH BBITAIKABAIOIIEH CHIIBI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKECHHS OT CHJIbl HOPMAJIBHOTO JABJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yriia HaKIOHA HANpPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCUMOCTU TMEpHoJa KOJIeOaHH HUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOM puponac, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JTAaBJICHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTb, IPOCTHIC MEXAaHU3MbI B 6I)ITy,

L3l COOOIIAOIINECsT COCYBI, YCTPOMCTBO BOJOMPOBOA, THAPABIUICCKHN TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIITHEBON HACOC, apeoMETp, 3XOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO-KUHETHUSCKOH TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammuaeckue u amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' teMriepaTypoii. bpoynosckoe nBmwxkenue, muddysus

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOOBbI M3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeIUOTHL. Y enbHas
TETI0OEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenne u xonnpeHcarus. M3MeHeHHe BHYTPEHHEW SHEPruu B Ipoliecce
210 WCTapeHus ¢ KoHAeHcanuu. KumeHue >KuUAKOCTH. YenbHas TeroTa

napoo6pazoBanus: L = Q/m




211

BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyrpeHHsis SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

torutkBa: g = Q/m

2.14

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

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO IIMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlii UIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BJIAKHOCTU BO31yXa; YAEIbHOW TEIIOTHI
miaaBieHus Jipga. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHHst

2.16

Dusuveckue s61eHus 6 npupode.' IMOBEPXHOCTHOC HATSAXKCHUE U KAIIWIJIIAPHBIC
SABJICHHA B IIPUPOAC, KPpUCTAJJIBI B IMIPUPOAC, U3ITYUICHHUC COJ'IHI_[a, 3aME€p3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KaIllWJJISAPEL, IIPUMEPEI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(I/II[KOCTHHﬁ TEPMOMETP, JATUUK TECMIICPATYPbI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, T'HT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCIIb

BHYTPCHHECTO CropaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMIPOTUBIICHUE. Y ICIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=L; U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMenranHbie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
e OnbiT Opcrena. MarHWUTHOE IMOJI€ TPSIMOTO IPOBOJHHKA C TOKOM. JIMHMHM
MarHUTHOW MHAYKIIUU
313 MarautHoe I0Ji€ MOCTOSHHOTO MarHura. B3anMoJeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SIBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenue  3IEKTPUYECKOTO  CONPOTUBIIEHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUIECKOTO TOKA; PabOTHI ANMEKTPUIECKOTO TOKA.

HccnegoBanue 3aBUCHUMOCTH CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOAHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUYECKOT0 HANPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 ANIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MIIH, Ipeiid MOJIFOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS J)KU3HH Ha 3eMIle, MOJIIPHOE CHUSTHUC
Texnuueckue ycmpouicmea: dSICKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOTPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHuT, JJICKTPOJABUraTellb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.24 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#lI3mMepenrne ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (POKYCHOTO
paccTosiHus cCOOUpAroIei JIMH3HI (II0 CBOWCTBY PaBEHCTBA pa3MePOB MIpeIMeTa
U N300pakeHUsI, KOT1a MPEIMET PACIOJIOKEH B ABOMHOM (OKYyCe), MOKa3aTems

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###ccnenoBanre cBoCTBa N300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO
coOuparomieid TUH3bI; U3MEHEHHUsI (POKYCHOTO pACcCTOSIHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHsI CBETOBOTO JIyda OT yIjia MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTUYECKHUE sIBJIeHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKHW, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoakTuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peaknuu ansda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesHuro anbda-gactum. [lnamerapHas Mozens

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmaa: CIeKTPOCKOI, UHANBUAYAITLHBIN JO3UMETp, KaMepa

BunbcoHa, anepHasi 3HEpreTuKa




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

» dusuka: 7-i kacc: 6a30BbIN YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«3narenscTBo «lIpocsemenue»

» Gusuka: §8-i knacc: 0a30BbIA YPOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3parensctBO «IIpocBeienne»

» Gusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHKeE,
nepepaborannoe [lepsimkun .M., I'ytauk E.M., iBanoB A.W. u np.

AxrmonepHoe obmectBo «M3marenbctBo «lIpocBemnienne»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



