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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 (Qusnke Ha ypOBHE OCHOBHOIO 00Iero 00pa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOKEHHUHM U TpeOOBaHUU K pe3yjIbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTEIbHON MPOTpaMMbI, MPEICTABICHHBIX B
dI'oC 000, a Takke c¢ yu€toMm denepanbHOl pabodelt mporpaMMbl
BocnuTanus U Konuenuuu npenojiapanus yueoHoro npeamera « Dusukay.

Copepxanue mporpaMMmbl Mo (HU3UKE HaAMpaBIeHO Ha (POPMHUPOBAHHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYalOUIMXCS U OPraHU3alUIi0 U3y4EHUS
bu3MKN Ha JesATEeIbHOCTHOM OCHOBe. B mporpamme mno Qu3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOro npeamera B peanuzanuu tpedoBanuii ®I'OC OO0 «k
IJIAHUPYEMBbIM JIMYHOCTHBIM K METANpPEIMETHBIM pe3ysibTaTaM OOydeHus, a
TaK)K€ MEXKIIPEJIMETHBIC CBS3U €CTECTBEHHOHAYUYHBIX Y4EOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUs.

[Iporpamma 10 (uU3MKE yCTAaHABIMBAET paclpejaesieHne Yy4eOHOro
Marepuaia Mo TrojgaM oOyudeHusi (MO Kiaccam), MOpeajaraeT MTPUMEPHYIO
MOCJIEIOBATENIbHOCTh M3YUYEHUS TEM, OCHOBAaHHYIO Ha JIOTHMKE pPa3BUTHUSA
MPEIMETHOTO COCPIKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEH 00yHarOIINXCS.

[Tporpamma no ¢u3uke pazpaboTaHa C LEJIbI0 OKa3aHHUS METOJMYECKOU
MOMOILM YYUTENIO B CO3/JaHUN paboYeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®dusmnka SBISETCS CUCTEMOOOPA3yHOIIMM Il E€CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IMOCKOJIbKY (HU3UUYECKHUE 3aKOHBI JIe)KaT B OCHOBE
MPOILIECCOB U SIBICHUM, M3y4aeMbIX XUMHEH, OUOJIOTHEH, acTpOHOMHUEH U
¢usnyeckoit reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, MPEeAOCTaBlsAeT Haubosiee SICHbIE OO0pa3lbl MPUMEHEHHS HAYYHOTO
METO/1a MO3HaHUsI, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa u3 riaBHBIX 33724 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUN €CTECTBEHHOHAYYHON T'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJaJCHHE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPIOPETHPOBATH  JaHHbIE M  HCHOJb30BaThb  HAy4YHBIE
JIOKA3aTeNbCTBA JJIs IOJYYEHHSI BBIBOJIOB.

Henmn wm3ydenus ¢GU3MKM HAa ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHnenuu npenogaBaHusi yuyeOHoro mnpeamera «Pusnkay B



oOpa3oBaTenbHBIX oOpraHuzanusx Pocculickoit @exnepanuu, pearu3yromIUx
OCHOBHBIE 00111€00pa30BaTe/bHbIE MPOrPAMMBI, YTBEPKIEHHON pelICHUEM
Konnernn MunucrepcrBa npocsemienust Poccuiickoii denepanuu (IpoTOKOI
ot 3 nexabps 2019 r. Ne [IK4BH).

Heau uzyyeHust Pu3MKu:

NpUOOPETCHUE HMHTEpeca M CTPEMJICHUS OOYyYaroluxcsl K HayYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE MX HHTEIUICKTyIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHEC TMPEACTABICHUH O HAYYHOM METOJC TO3HAHUSA M
dbopMHpOBaHUE WCCIEAOBATEILCKOTO OTHOIICHUS K OKPY>KArOITUM
SIBJICHUSIM;

dbopMupoBaHHE HAYyYHOTO MHPOBO33PECHHUS KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUE MPEACTABICHUH O PO (DU3UKH IS PA3BUTHS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHHA O  BO3MOXHBIX cdepax  Oymyrieit
po(eCcCHOHATBLHON AEATEIBPHOCTH, CBI3aHHON ¢ (DU3MKOH, ITOJATOTOBKA
K JaJdbHEHIIeMy OOYUYEHUIO B 3TOM HaIPABJICHHH.

JIocTHKEHHE ITHX I MpOorpaMMbl 1Mo (pH3UKe Ha YpPOBHE OCHOBHOT'O
o01iero 06pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

OpUOOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJIICHUSIX;

npuoOpeTeHNe YMEHUI OMUCHIBaTh U OOBACHATH (hU3HUECKUE SBICHUS
C UCIIOJIb30BAHUEM ITOJIyYE€HHBIX 3HaHUH;

OCBOCHME METOJ0B pEUICHHUs MPOCTEHIINX pAacCYETHBIX 3a1ad C
UCII0JIb30BaHUEM (bu3nYecKuX MoJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaOIIOaTh NPUPOAHBIC SIBICHUS U BBINOJIHATH
OMBITHI, TAOOPATOPHBIE PA0OTHI U FIKCIIEPUMEHTATILHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPHOOPOB;

OocBOeHHME mTpuéMoB paboTrel ¢ uH(popmarnumendn  (puUzUIECKOro
COJEpKaHUs, BKJIKOYass MH()OpPMALMIO O COBPEMEHHBIX JOCTHXKEHUAX
(buU3MKY, aHAIU3 U KPUTUYECKOE OLIEHMBAaHUE UHPOPMaLIUK;
3HAKOMCTBO cO cdepamu  NpoeCCHOHAIBHOU  JIEATEIbHOCTH,
CBSI3aHHBIMM C  (U3MKOH, U  COBPEMEHHBIMH TEXHOJOTHUSMH,
OCHOBaHHBIMU Ha JOCTHXKEHUAX (PU3NYECKON HAYKH.



Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIIETO
oOpaszoBaHus 0TBOIUTCS 238 "yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENIO), B
8 kmacce — 68 4JacoB (2 yaca B Henmenmwo), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEIII0).

[Ipennaraemslii B mporpamMMe mo Qu3uke nepeyeHb 1adopaTOpHBIX paboT
U ONBITOB HOCHT PEKOMEHAATEIbHBIH XapakTep, YUMUTEIb JeNaeT BHIOOD
NpOBEIEHUS JIA0OPATOPHBIX PA0OT W OMBITOB C YUYETOM WHAMBHUIYaTbHBIX
0COOEHHOCTE  00yYarollUMXCsl, CIHCKAa HSKCHEPUMEHTANbHBIX  3aJaHUi,
IpeJlaraéMblX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (PU3HKe.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaIOIIero Mupa.

®usuka — Hayka o npupone. SABneHust npupoasl. PUNUECKUE SIBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuuHbl. M3Mepenue pusnyeckux BenuuuH. Ousnueckue
npubopsl. [lorpemHocTs n3mMeperuit. MexxayHapoaHas CUCTeMa €IMHHII.

Kakx ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Y4alOT MPUPOIY.
EcTecTBeHHOHAYUYHBII METOJ MO3HAHUS: HAaOIIOJEHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABWKCHUE THUIIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THUIIOTE3,
oObsicHeHne HabmomaemMoro sBieHus. Onucanue (QU3NYECKUX SBICHUU C
ITIOMOILBIO MOJIEJIEN.

JHemoncmpayuu.

1. MexaHM4uecKkne, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHHSI.
2. dusuyeckue npuOOPHI U MPOIEAYpa NPSIMBIX H3MEPEHUN aHAIOTOBBIM
U 1IU(GPOBBIM MPUOOPOM.
Jlabopamophuie padbomosl u onvimol.
1. OmpexeneHre UEHBI IE€IEHUS HIKAJIbl U3MEPUTEIBLHOTO TprOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenue o0bEMa )KUIKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MaJIbIX TEI.
5. M3mepeHue teMmnepaTypsl MPH MOMOIIM KUJIKOCTHOIO TEPMOMETpPA U
JaTYMKa TEMIEPaTyphl.

6. IIpoBeneHue uccie10BaHus MO MPOBEPKE TUIIOTE3BI: AAIBHOCTH MOJIETA
HiapyKa, NYIIEHHOIO TOPU30HTAIbHO, TE€M OoJblle, 4YeM OOJblle
BBICOTA ITYCKA.

Paznen 2. IlepBoHayaibHbIe CBeIeHUsI 0 CTPOEHHH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIB, HMX pa3Mmepbl. OImbIThI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBi>kenue uacTtul BemiecTBa. CBSI3b CKOPOCTH JABMKEHHSI YacTHI[ C
TemriepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. BzanmozeiictBue gacTuiy
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U
TBEPIBIX (KPUCTAIIIMYECKUX) Tell. B3auMOCBSI3b MEXKy CBOMCTBAMHU BEILIECTB B



Pa3HBIX arperaTHbIX COCTOSIHMSIX M HX ATOMHOMOJEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

1. HaGnrogenme OpOyHOBCKOTO JIBHIKECHHSI.

2. HabGmonenue nuddyzum.

3. HaGmionenue  siBiieHUM, OOBACHSIOMIUXCA  NPUTHKCHUEM WU

OTTAJIKUBAHUEM YaCTHIl BEIIECTRA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka auameTpa aroMa METOJOM pSAOB (C HMCHOJb30BaHUEM

dotorpaduii).

2. OnbIThI 1O HAOIIOICHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO TTPUTSHKCHHUS.

Pa3nen 3. /IBuskeHue U B3aUMo/IeliCTBHE TeJl.

Mexannueckoe JBH)XeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JBH)KCHUE.
Cxopoctb. Cpeansiss CKOPOCTh TPU HEPABHOMEPHOM JIBUKEHHH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBnenue uHepuuu. 3aKOH MHEpUUU. B3aummonelcTBre Ten Kak MpUYMHA
W3MEHEHUsI CKOPOCTH JBIDKCHHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSA3b MIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €AUHUIIEC
00BnEMa BelecTna.

Cuna Kak XxapakTepucTuka B3auMozeicTBus ten. Cuia yrnpyrocTa v 3aK0H
['yka. 3mepenune cuiibl ¢ MOMONIBI0 AUHAMOMETpA. SIBJieHHUE TATOTCHHS U CUJia
TsokecTd. Cuia TSHKECTH HA Jpyrux IutaHerax. Bec tema. HesecomocTs.
CroxeHue Cwll, HalpaBJICHHBIX MO OAHOW mpsiMoi. PaBHOAeWCTByroIIast CUIIL.
Cuna tpenus. TpeHue CKOJIbXKEHUS M TpEHUE TOKOos. TpeHue B MpUpolie U
TEeXHUKE.

Jemoncmpayuu.

HaGnronenne MmexaHnuecKoro JIBIKEHUS TeTa.
N3mepenne ckopocTH NPSIMOTUHEHHOTO ABUKCHUS.
HaGmroienue siBeHust THEPIIUY.

CpaBHeHHE MacC M0 B3aMMOJICHCTBUIO TEI.
CrnoxxeHue cuji, HalpaBJIEHHBIX MO OJHON IPSIMOM.

Jlabopamopnuie padbomosl u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHHS (IIapuka B
KUIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUIIS U TaK Jajee).

2. Ompenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUsI OpyCcKa WM MIapUKa 10
HAKJIOHHOM TIOCKOCTH.

1
2
3
4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJIEHCTBHH TEJ.
5
6



Ornpenenenue mI0THOCTH TBEPAOTO TeENA.
OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb pacTskeHus (redopmanun)
IOPYKUHBI OT TPUJIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbXEHUS
OT BEca TeJla U XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paszpnen 4. JlaBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra30B.

JHanenue. CriocoObl yMEHBIIEHUS] W yBEIUYEHHs JaBieHus. JlaBiieHue
raza. 3aBHUCHUMOCTh JaBJE€HHMS Ta3a OT o00bEéma, Ttemmeparypsl. [lepenaua
JNABJICHUS] TBEPABIMU TEJIaMHU, JKUAKOCTAMH UM Tra3aMd. 3akoH [lackais.
[THeBMaTHUeCKME MAIIMHBI. 3aBUCHUMOCTb JaBJICHUS >KUJIKOCTU OT TIyOHHBI.
I'uppocratnueckuit napanokc. CooOuatronuecss cocynabl. ['HapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmocdepHoe naBiaeHue. [IpuuuHbl cynecTBOBaHUA
BO3aylIHON 000siouku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JABJIECHHSI OT BBICOTHI HaJ YPOBHEM
Mops. [Ipubops! 175 u3mMepenns aTMochepHOTO JTaBJICHHS.

JlefictBMe KMAKOCTM MW Ta3a Ha IMOrPYKEHHOE B HHUX TEJO.
BreitankuBaromias (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ten.
BosgyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

I'mppaBnuyeckuii nmpecc.

[IposiBnenue neicTBUst aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAIKMBAIOMIEH CHIIBI OT 00bEMA MOTPY>KEHHOM YacTH

Tela U MJIOTHOCTU KUAKOCTH.

PaBeHCTBO BRITAIKUBAOIIEN CUIIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcioBuE TIUIaBaHWsS TeEJ: IUIABAaHUE WM TOTPY)KEHUE TEI B
3aBUCUMOCTH OT COOTHOIIEHUS TUIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamophuie padbomosl u onvimol.

1. HccrnenoBanue 3aBUCUMOCTHM Beca Tela B BOJAE OT o0O0bEMa
NOTPYKEHHOMU B )KUJIKOCTh YACTH TEJIA.

2. OmpeneneHue BBITAJKUBAIOIICH CHIIBI, JEUCTBYIOLIEW Ha TEJNO,
NOrPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHWJIbI, JICMCTBYIOIIEA Ha
TEJIO B )KUAKOCTH, OT MAccChl TeJa.

AL



4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH CHUIIBL,
JNEUCTBYIOIIIE Ha TEJIO0 B JKUJIKOCTH, OT 00bEMa MOrpYKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IVIOTHOCTH KHUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WIHM KOHCTPYUPOBAHUE JIOAKU U
OnpeesIeHHe €€ Tpy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanuueckast pabota. MOLIHOCTb.

[Ipocthie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpumMeHeHue mnpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mpocTeix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckasd »Heprud. KuHernueckas W NOTEHIMAJIbHAS DSHEPIHUS.
[IpeBpaiieHrie OJHOrO BHAA MEXAHUYECKOW OHHEPrUu B APYyroil. 3akoH
COXpPaHEHMS DHEPTUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomoul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM ABUKEHUU

T€Ja 110 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yClOBUM paBHOBECHS pblyara.

3. W3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPIUH.

8 KVIACC

Pa3znes 6. TeruioBble AiBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KHJIKOCTEH
M TBEPABIX TEJI HA OCHOBE IOJIOKEHUUW MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUH.
CmaunBaHKe U KamWUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U CKaThe.

Temneparypa. CBsI3b TEMIIEpATypbl CO CKOPOCTBIO TEIJIOBOTO JBUKECHHS
yactull. BHyTpenHsisi sHeprusi. CrnocoObl HW3MEHEHUSI BHYTPEHHEW HHEPTUu:
Terjionepegaya M coBepiieHue  pabotel.  Buasl  Temonepemauu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemnoTel. Y aenbHas Te0EMKOCTh BelecTBa. TermiooOMeH u
TEMJIOBOE paBHOBEcCHE. YpaBHEHHE TemioBoro Oananca. I[lnaBiaenue wu



OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koujeHcanus. Mcnapenue. Kunenue. Y nenbHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAS TEMIOTA CTOPaHUSL.

[Ipunuuner padotel TernoBbix Asurateneid KIIJ[ temnmoBoro asuratesns.
TennoBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEIbL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS S HEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

e I

10.
11.
12.
13.

Habnronenune OpoyHOBCKOTO ABUKEHUSI.

Habmonenne nuddysun.

Habmronenue siBeHnit cMauMBaHMs M KaIMMJIIPHBIX SIBJICHUH.
HaGroieHre TermioBoro pacimpeHus Tel.

N3MmeHenne napieHus raza npu U3MEHEHUH 00bEMa U HAarpeBaHUM WU
OXJIAKJICHUU.

[IpaBwita u3mMepeHus TeMIepaTyphl.

Bubl Teruionepenaymu.

OxJtaxkeHue npyu COBEpLIEHUH padOThI.

HarpeBanue npu coBepiieHUH padOTH BHEITHUMH CHJIaAMHU.
CpaBHeHHE TEIIIOEMKOCTEH pa3TMYHBIX BEIIIECCTR.
HaOmnronenue kuneHus.

HaOntonenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mojenn TeIIOBBIX JBUTATEIICH.

Jlabopamopnuie padbomosl u onvimot.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MIPUTSKEHHUS.
OnbITHI O BRIPANIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnBITHI MO0 HAOMIOJAECHUIO TETVIOBOT'O PACIITUPEHUS T'a30B, )KUIAKOCTEH U
TBEPIABIX TEIL.

Ornpenenenue JaBieHUs BO3yXa B OJTOHE HIIPUILA.

OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3AYyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIAKICHHS.

[IpoBepka ruMmoOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
XKUJKOCTU B TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.
HaOnronenne wm3MeHeHUs] BHYTPEHHEW SHEPruud Tella B pe3yjbTare
TeIuIonepeaayu U padOThl BHEIIHUX CHUJI.

HccnenoBanue sBiaeHUs TEIJI0OOMEHA MPU CMEIIMBAHUW XOJOJIHOW U
ropsiueu BOJIBI.



9. OmnpeneneHue KOJIMYECTBA TEIUIOTHL, IIOJIYYEHHOTO BOJOW IIpU
TEIJI000MEHE C HArPEeThIM METAJUNIMYECKUM LIUJIUH]IPOM.

10. OnpeneneHne yaeapHON TEIIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCnapeHus.

12. OnpenieneHre OTHOCUTEIBbHOM BIIa)KHOCTH BO3AYXa.

13. OnpeneneHue yaeabHOM TeIIOTHI IUIABJIEHUS JIbAA.

Paznen 7. JinekTpuueckue 1 MATHUTHBIE SIBJICHHS.

DnekTpuzanus Ten. JIBa poja siaekTpuuecKux 3apsiioB. B3auMonelictBue
3apsoKeHHbIX  Ten. 3akoH Kynona (3aBUCMMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe noiie. Hanpsxk€HHocTs anekTpudeckoro nosst. [IpuHmun
CYyNEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »srekTpudecKkux 3apsgoB. ODJIEMEHTApPHBIA AIEKTPUYECKUI
3apsa. Crpoenne atoma. [IpOBONHMKM M AMANEKTPUKH. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3aps/ia.

DJEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAaHUSA 3JIEKTPUUYECKOIO TOKA.
Hcrounnkn mOCTOSHHOTO TOKA. JIeHCTBUA SJIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuina ToKa. ONEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBiieHHE TPOBOAHUKA. YJEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBaTenbHOE W MApAIIENbHOE COECAMHEHUE
MIPOBOTHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHna.
DNeKTpuYecKue Iend M TMOTPEOUTENH DJIIEKTPUUECKOW HHEPTruu B  OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHBIE ~MAarHuTBl. B3aMMONENCTBHE TOCTOSHHBIX  MAarHUTOB.
MarauTtHoe mnone. MarHuTHOE moje 3eMJIM U €r0 3HAYEHHE ISl KU3HU Ha
3emne. OnbIT OpcTega. MarHutHoe moJie 3JeKTpudeckoro Toka. [Ipumenenue
AIIEKTPOMArHuTOB B TEXHUKE. JlelicTBME MAarHMTHOTO MOJISI Ha MPOBOJHUK C
TOKOM. DIIEKTPOABUTATENb IIOCTOSIHHOTO TOKA. Hcnonb3oBanue
3JIEKTPOJIBUTATEIICH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SBleHHE BIEKTPOMAarHUTHOW WHAYKuuu. I[IpaBuiio
Jlenna. Onextporeneparop. CrnocoObl MOMYYEHUS! AIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIUU HA BO30OHOBIISIEMBIX UCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

1. Dnexrpuzanus Ted.

2. JIBa poma 3JIEKTPUYECKHX 3apsS0B U B3aMMOJEHCTBUE 3apSKEHHBIX

TEI.



L e N U kAW

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

YCTpOUCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsE UHAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKY Y TUAJIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUU 3JIEKTPUYECKOTO IOJIA.

M cTOYHHUKH TOCTOSSHHOTO TOKA.

JIeHicTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

["a30BbIit pa3ps.

N3MepeHue CUiibl TOKa aMIIEPMETPOM.

N3mepenune 3neKTpuYeCcKOro HAMPSIKEHUST BOJIbTMETPOM.
Peocrat 1 marazus COnpOTUBIICHUMN.

B3aumopericTBre NOCTOSIHHBIX MATHUTOB.

MoaenrpoBaHue HEBO3MOKHOCTH Pa3EICHUS MTOJI0COB MAarHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEWA MOCTOSIHHBIX MAarHUTOB.
OneIT Dpcrena.

MarHuTtHoOe 1ojie Toka. DJIeKTPOMArHHmT.

JlercTBME MAarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBieHUs 3JIEKTPOMArHUTHOM MHIYKIHH.
Onbitel Dapanes.

3aBUCUMOCTh HANpPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HUKHOBEHUS.

DIIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomosl u onvimot.

1.

o v A~ Ww

OneITEl TIO HAONIOACHHWIO DJJICKTPU3AIMU TeJl HMHAYKIHEH W TIpH
COTIPUKOCHOBCHHH.

UccnenoBanne AEUCTBUS DIEKTPUUECKOTO TOJS HA MPOBOJHUKU U
TDIIEKTPUKH.

CoOopka u nmpoBepka pabOTHI AIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHnie HAMPSHKEHUS.

HccnenoBanue 3aBUCHIMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OMBITHI, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI MPOBOJAHUKA OT €r0 JUIMHBI, IUIONIAJNA TOMEePEYHOrO
CCYCHUS U MaTepuaia.



8. IlpoBepka mpaBuia CIOXEHHUS HANPSHKEHUM MPU TOCIE0BATEIIbHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.
9. IlpoBepka mpaBwiia JUIsi CHJIBI TOKA IPHU NApaJJIEIbHOM COEIUHEHUU

PE3UCTOPOB.

10. Onpenenienne  pabOTHI  AJICKTPUYECKOTO TOKA, HIYIIEro 4Yepes
pe3ucTop.

11. OnpeneneHne MOIIHOCTH JJICKTPUYCCKOTO0 TOKA, BBIJICISIEMON Ha
pesucrope.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. MccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.

15. I3y4yeHne MAarHuTHOTO TMOJsA MOCTOSHHBIX MAarHUTOB IIPM  HX
00BbEIMHEHUU U Pa3/ICJICHHUU.

16. MccnenoBanue MAEMCTBHSL  DJIEKTPUYECKOIO TOKA HA MarHUTHYIO
CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUSA
KaTyIIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKa W HaIlpaBJEHUs TOKa B
KATYyIILKE.

18. I3yueHue neicTBUS MarHUTHOTO I10JIS1 HA POBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl a5meKkTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITEl 10 HMCCIEJOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM WHIYKIUU:
UCCJIEIOBAHNE U3MEHEHUI 3HAUYECHHsI U HANPABICHHUS] WHIYKLIHMOHHOIO

TOKaA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe ABWXKEeHUE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAHUYECKOT0 IBHKEHUS. PaBHOMEpHOE MpSAMOJIMHENHOE
nemkeHue. HepaBHomepHoe nmpsamMonuHerHOoe aBwkeHue. CpenHsa u
MTHOBEHHAsI CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOyckOpeHHOE NpsMOIMHENWHOe naBkeHue. CBoOOAgHOE
nagenue. OnbiThl ["anues.

PaBHOMEepHOE ABMXKEHUE 1O OKpYKHOCTH. [lepuon u yactora oOpaiieHus.
JInnelnHas u yriaoBas CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[IepBpii 3axkoH Herorona. Bropou 3akoH Hserotona. Tperuin 3akoH
Herorona. [IpuHUun cyneprno3uiuu cusi.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUSI CKOJIbKEHHS,
CuJia TPEHUs MOKOS, IPYTUE BUIBI TPEHHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOIHOTO
nageHus. JIBwxenue rader BoKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTh U nieperpysKu.

PaBHoBecue marepuadbHOM  TOYKH. AOCONIOTHO TBEpPHOE  TEJO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpalleHus. MOMEHT CUJIbI.
LlenTtp TsxKECTH.

Nmnynec Tena. HM3meHenue wummnynbca. Mmnynse cunibl.  3aK0oH
COXpaHEHUs UMITyJibca. PeakTUBHOE IBM>KEHHE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TsKecTH, YNpyrocTw,
Tpenus. CBs3b 3Hepruu U pabotsl. [loTeHunanbHas Heprus Tena, NOIHATOrO
HaJl TOBEPXHOCThIO 3eMiuid. lloTeHuumanpHass JHEPrust CXKaTOM MPY>KUHBI.
Kunernueckas sneprusi. Teopema 0 KWHETUYECKOM SHEPrUU. 3aKOH COXPaHEHUS
MEXaHUYECKOU YJHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOro JBUXKEHHUS Teja OTHOCUTEIBHO Pa3HbIX

TEJI OTCYETA.

2. CpaBHeHuME IyTe€ld W TPACKTOPHWM ABMIKEHHSI OJHOIO M TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOTMHENHOTO IBHXKEHUSL.
HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHUS.
Habnronenue nBr>xeHus Tela o OKPYKHOCTH.

AL O

Habnmionenne MexaHW4ecKUX SIBICHUM, NPOUCXOISAIIMX B CHUCTEME
orcu€ra «Temexka» Npu €€ paBHOMEPHOM U YCKOPEHHOM JBWKCHUU
OTHOCUTEIBHO KaOMHeTa PU3UKH.
7. 3aBUCUMOCTH YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO
CHJIBL.
8. HaOumroneHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEJI.
M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHHH.
10. [lepenaya nmmyJsibca pyu B3aMMOICUCTBUH TEIL.
11. [IpeoOpa3zoBaHust SHEPTUU IPU B3AUMOJACHUCTBUH TEIL.
12. CoxpaHEeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUH.
13. CoxpaHeHure UMITYJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
14. HaGnroeHue peakTUBHOTO ABUKEHUSI.
15. CoxpaHeHHe MEXaHUYECKOM 3HEePTUU IPU CBOOOHOM MaJACHUU.
16. CoxpaHeHHE MEXaHUYECKOM DSHEpPruM IIpU JBWXKCHUM Tela IOJ
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnuie padbomost u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa i pa3roHa U JAIBHENIIErO0 paBHOMEPHOTO
JBIDKEHUS IIAPUKA WU TEJICHKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WU JABUKCHUS
HIapyKa Mo HaKJIOHHOW ITOCKOCTH.

Ornpenenenne yCKOpPEHUs Tejla NMPU PABHOYCKOPEHHOM JBUKEHUU I10
HaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM [IBM)KEHUHU 0€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCA KaK psAJl HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenue ko3P puiirieHTa TPEHUST CKOJIbKEHMUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JABUKEHUU
TeJa 10 TOPU3OHTAILHOM MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YIOPYrOCTH NPU MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABIXKHOTO U MOJABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YJHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBumkeHue. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHMI:
IIEPUOJI, YacTOTa, AMIUIATyJda. MaTeMaTU4eCKuid W NPYKUHHBIA MasTHUKHU.
[IpeBparienue sHeprun Npu KoaedaTeIbHOM JBUKEHUU.

3aryxatouue  kosieOaHus.  BpIHykneHHble — kojeOanus.  Pe3onaHc.
Mexanuueckue BOJHBL. (CBOMCTBA MEXaHWMYECKUX BOJH. [IpomonbHbie u
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKue BOJIHbI B TBEPJIOM TENE, CEHCMUYECKUE BOTHBI.

3Byk. 'poMKOCTh 3ByKa U BbicOTa ToHa. OTpaxkeHue 3Byka. UHPpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1.

A

HaGmronenne xoijiebanuii Te MOI JEHCTBHEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronerune BeIHYXICHHBIX KOJICOaHWH M pe30HaHCA.
PacnipocTpaHeHHe PpoI0JIBHBIX M MOMEPEYHBIX BOJIH (HA MOJICIIN).
HaGroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYyCTHYECKUI PE30HAHC.
Jlabopamopnuie padbomoul u onvimot.
1. OmpeneneHue YacTOThl U MepHOJa KoJIeOaHHM MaTeMaTH4eCKOro
MasTHHKA.

2. OmpeneneHue 4acTOThI U IEPHOJIa KOIeOaHi MPYKMHHOTO MAasITHUKA.

3. HccrnenoBanue 3aBUCMMOCTU Tiepuojaa KoJieOaHMM TMOJBEIICHHOTO K
HUTHU I'py3a OT IJIMHBI HUTH.

4. HccnegoBanwe 3aBUCMMOCTH Ie€pHojaa KoJIeOAHUW MPYKMHHOIO
MasATHUKA OT Macchl Irpy3a.

5. IlpoBepka HE3aBUCUMOCTH Iepuoja KojJeOaHU rpy3a, MOJBEIICHHOTO
K HUTH, OT MacChl rpy3a.

6. OmbBITHI, JEMOHCTPHUPYIONIME 3aBUCUMOCTh Tepuoja KoseOaHui
NPYKMHHOTO MasgTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. V3MmepeHue yckopeHus CBOOOHOTO TaIeHHUS.

Pazngen 10. D1eKTPpOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJe. ODJIEeKTPOMAarHuTHbIe BOJHBL.  (CBOliCTBa
ANEeKTpoMarHuTHeIX BOJH. Illkana snexkTpomMarHUTHBIX BOJH. Mcmnosib3oBaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DIIeKTpOMarHuTHas npupona cseta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. W3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMIBHOTO

TenedoHa.

Paznen 11. CBeroBble siBJICHHS.

JlyueBas  mopens  cBera. HMcrounwkum  cBeta.  IIpsiMonuHerHOE
pacnpoctpaHeHue cBeta. 3atmMeHuss Conxua u JlyHel. OTpakeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTpakKeHHUs CBETA.

[Ipenomnenue cBera. 3akOH mpesomieHus cBera. [losHoe BHyTpeHHEE
OoTpaxkeHHe cBeTa. lcmosib30BaHWE TIOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKHX CBETOBOJAX.

Jlunza. Xonm nydet B smH3e. Ontuueckas cuctema (oroarrapara,
MHUKpPOCKONa M Tejieckomna. ['Jla3 kak onruueckas cucrema. biam3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. OmnbiTel Hbiorona. CrokeHue
CIIEKTPaJIbHBIX 1IBETOB. J{ucnepcus ceera.



Jemoncmpayuu.

1. IIpsaMonnHENnHOE pacIpOCTPAHEHHUE CBETA.

2. OtpaxxeHue cBera.

3. [lomyuenue wu300pakeHMA B IUIOCKOM, BOTHYTOM M BBITYKIOM
3epKajiax.

IIpenomiieHue cBera.

OnrTryeckuii CBETOBO/I.

Xox mydeii B cOOMpAroIIei TnH3e.

XoJ JIydeu B paCCEeUBAIONIEN JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus (oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopaens 1i1asa.

11. Paznoxxenue 0emoro cBeTa B CIEKTP.

12. [lony4yenue 6enoro cBeTa mpu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamophuie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO Jy4da OT yriia

NaJCHUA.
2. M3ydeHue xapakTEpUCTHK U300pAKEHUS PEMETA B IUIOCKOM 3€pKaJie.
3. HMccnenoBanue 3aBUCMMOCTH yTJIa IIPEJIOMIIEHUS CBETOBOIO Jyda OT
yIJia aJCHHS Ha TPAHULIE «BO3ILYX—CTEKIIO.
[Tonyyenue n3006pakeHUi ¢ TOMOIIBI0 COOMPAIOIIEH JTUH3HI.
Onpenenenne  (QOKYCHOIO  pacCTOSSHUS UM ONTUYECKOW  CHJIBI
cobuparonien JUH3bI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETAa B CIIEKTP.

OnbITHl IO BOCMIPUATHIO I[BETA MIPEIMETOB IIPHU UX HAOIIOJIEHUN Yepes
[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u minanerapHas mojiens aroma. Mojens aroma bopa.
Hcnyckanue u nornoiieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIIEKTPHI.

PanuoaktuBHOCTh. Aunbda, Oeta- U ramma-uziaydeHus. CTpoeHue
aTroMHOro  sanapa. HykmoHnas Momens  atomHoro  siapa.  M3oTomsl.
Paanoaktusnbie npeBpaienus. [lepuoa noiypacnaga aTOMHBIX sJIED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUsI 3apsSA0BOTO U MAacCCOBOI'O YHCEIL.
DHeprusi CBsI3M aTOMHBIX Anep. CBA3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus sanep. ctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreruka. JleMCTBUA PaguOAKTUBHBIX W3JIyYCHUN Ha YKUBBIE
OpraHU3MBl.

Jemoncmpayuu.

L ® N Uk



CHexTphl U31y4YEeHHS U TOTJIOMICHUSI.

CrekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYSHU.

Peructpanus nzinyyeHusi IpupOAHbIX MUHEPAIOB U TPOAYKTOB.

AL

Jlabopamophuie padbomosl u onvimol.

1. HalnrogeHue CTIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITYUCHHSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPHUTEILHO-00001IAKOINIA MOTYJIb.

[ToBTOpUTENHEHO-00001IIAIOIIINI MOJYJTb npeaHa3HavYeH LTSI
CUCTEMAaTH3allMKM U  O000OIIeHUs MPEAMETHOTO COJAEpkKaHUS U  OIbITa
NEeSATENbHOCTH, MPUOOPETEHHOrO NPH U3YYEHHH BCEro Kypca (PM3MKH, a TAKKe
JUIS TOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaromuxcsi, BRIOPABIIMX 3TOT yUeOHBIN MTpeIMeT.

[Ipn u3yuyeHHWH AAHHOTO MOAYJSl PEANU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJbl JICSATEIIBHOCTH, Ha OCHOBE KOTOPBIX O0OECHeunBaeTcsl JOCTHKEHUE
NPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaToB OOyYCHHS,
dbopMUpyeTCsl €CTEeCTBEHHOHAYYHAsI TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJ/IOB
WCCIICJIOBAHUS SIBJICHUN MIPUPOIBI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSTH
dusnyeckue SBICHUS, MPUMEHSS MMOJYYCHHbIC 3HAHUS, PelIaTh 3aJa4H, B TOM
YHclie KaYeCTBEHHBIE U SKCTIEPUMEHTAIILHBIE.

[IpunnunuanbHO  JAEATEIBLHOCTHBIM — XapakTep  JaHHOrO  pasjena
peanu3yeTcs 3a CUET TOro, UTO 00YyYarOUIUECS BBITOIHSIOT 3a/1aHMs], B KOTOPBIX
UM TIpeajiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMM pacrno3HaBaTh W HAYyYHO OOBICHSITH
dbusnueckue sIBJICHUS B OKPY>KaIoIIel MPUPOJIE U MOBCETHEBHOM KU3HH;

UCTIOJb30BaTh HAYYHBIE METOBl MCCIEIOBAaHMUS (DU3MUECKHUX SBICHHIA, B
TOM YHCJIE JJI TPOBEPKU TUIIOTE3 U MOTYUYCHHS TEOPETUIECKIX BHIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBbI HauOoJiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUW, HampuMep, MPAKTUUYECKOTO  HCIOJIb30BAHUS  PA3TUUYHBIX
MCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA IMPEBpAIICHUS U COXPaHEHUsS BCEX
M3BECTHBIX BUJIOB SHEPTHUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢usnku Ha ypoOBHE OCHOBHOTO 00mero oOpa3oBaHUS
HaIlPaBJICHO HAa JOCTHKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

B pesynaprare wusydeHus (U3MKM HAa YpPOBHE OCHOBHOIO OOIIETO
oOpazoBanmsi y oOydaromerocss OyayT CchOPMHPOBAHBI  CIEAYOIIHE
JUYHOCTHBIE PE3YyJIbTAThI B YACTHU:

e 1) MaTPHOTHYECKOT0 BOCIIUTAHUSA:

e - TIPOSBIICHUE HUHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

e - IIEHHOCTHOE OTHOIIIEHUE K JJOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOI0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e - TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJIEHUH OOIIECTBEHHO
3HAYMMBIX ¥ JTHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHIKEHUN (DUBUKU;

e - OCO3HAHHME BAXKHOCTU MOPAJIHHO-3TUYECKHUX MPUHIIMIIOB B JEATEILHOCTH
YYEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHUS:

e - BOCIPHUSATHE ICTETUYECKUX KAYeCTB (DU3UUECKON HAYKHU: €€ TAPMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HaHWE TEHHOCTH (U3MUECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUS  MHUpPaA, OCHOBBI  DPa3BUTHUS  TEXHOJOTMM,  BaKHEUIIEH
COCTABJISIIOIICH KYJIbTYPBI;

e - pa3BUTHE HAYYHOW J1OOO3HATEIHLHOCTH, MHTEpPECAa K HCCIEI0BATEIbCKOM

NEeSATENbHOCTH;

e 5) (¢QopvmupoBaHus KyJbTYPbI 3I0pPOBbSI U IMOLUMOHAJIBLHOIO
OJ1aromosiyumsi:

e - OCO3HAaHME LEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH IpaBWJ OE€30IaCHOrO IOBEICHUS Ha
TpaHCIOpPTE, HA JOPOrax, C MMEKTPUUYECKUM U TEIUIOBBIM 000PYIOBAHUEM B
JIOMAIITHUX yCIIOBUSX;

e - cOpMUPOBAHHOCTb HaBbIKA peQIIEKCUU, MPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

e 6) TPyI0BOIO BOCIIMTAHMS:



- aKTUBHOE Yy4yacCTH€ B pELICHUH NPAKTUYECKUX 3ajad (B paMKaxX CEMbH,
0o0pa30BaTeNpbHOM OpraHu3aluy, Topojaa, Kpas) TEXHOJIOTMYECKOH U
COLIMAJIbHOM HaIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHUCIE€ M (PU3MYECKHX

3HAHM;

e - HHTEPEC K MPaKTUUECKOMY M3YUYEHHUIO Mpodeccuii, CBSI3aHHBIX C (PU3UKOMT;

e 7)3K0JIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpUEHTAIUS HAa MpUMEHEHUE (HUBUYECKUX 3HAHUM JIJIsl peIlleHHs 3a7ad B
00JlacTH OKpY’Karolel Cpeapl, ITUIAHUPOBAHUS ITOCTYIKOB M OICHKH HX
BO3MOYKHBIX TTOCTIECJICTBUN JIJI1 OKPY>KaIOIIEH CPebl;

e - OCO3HAHHE TJIO0ATBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux

pELICHUS;

e 8) ajpanTanuu K U3MEHAIIIMMCH YCJIOBUAM COLMAJBHON U NMPUPOIHOMN
cpeabl:

e - TMOTPEOHOCTh BO B3aWMOJICUCTBUU TIPHU BBIMOJHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
APYTHX;

e - TIOBBIIIEHUE YPOBHA CBOEW KOMIIETEHTHOCTHM Y€pe3 MPAKTHUYECKYIO
JIESITENbHOCTD;

e - moTpeOHOCTH B (OPMUPOBAHMU HOBBIX 3HAHUK, B TOM UHCIIE

dbopMyIHpOBaTh HUJICH, IOHATHS, THIOTE3bl O (U3UYSCKHX OOBEKTaX M
SIBJIICHUSX

e - OCO3HaHHME J1e(PUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
00JacTH (PU3UKHU;

e - IUIAHMPOBAHHUE CBOETO Pa3BUTHSA B IPHOOPETCHUH HOBBIX (DH3NUYSCKHUX
3HAHUM;

e - CTPEMJICHHE AaHAIU3UPOBATh U BBIABIATH B3aUMOCBS3U IIPUPOIBL,

oOllecTBa U HKOHOMHUKH, B TOM YHCII€ C HCHOJb30BAHUEM (PUINUECKUX
3HAHM;

e - OIICHKAa CBOMX JCHCTBUU C YUE€TOM BIIMSHHUS HA OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX I'JTOOQIBLHBIX ITOCJIEICTBUI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMsI mporpammsbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOI'O
oOmero  oOpa3zoBaHus y  oOywatomerocs  OyayT — copMupoBaHbI
MeTanpeIMeTHbIe pe3yJbTaThl, BKJTIOUAIOITIE NO3HABATENIbHBIC
yHHUBEpCaJbHble Yy4eOHbIE JEWCTBUSA, KOMMYHUKATHUBHbBIE YHHBEpCAIbHbBIC
yueOHbIe AEUCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHBIE yUeOHbIE JEHCTBUSL.



Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE yUeOHbIe 1eiicTBUS

ba3oBble Jjornueckue qeMcTBHUA:

BBIIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BIICHMIN);

yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIMK, OCHOBAHUS
JUTst 000OLIEHUSI U CPABHEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PACCMaTPUBAEMBIX
dakTax, JaHHBIX M HAONIOJACHUAX, OTHOCSAIIUXCSA K (DHU3NUYECKUM
SIBIICHUSIM;

BBISIBJISITh IPUYUHHO-CIIEJICTBEHHBIE CBSI3W NPU M3YYCHUU (DU3HUECKUX
SBIIEHUII U TPOLECCOB, JeNaTh BBIBOABI C  HCIIOJIB30BAHUEM
JI€NYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUE€HUH, BbIIBUTaTh TUIIOTE3bI
0 B3aMMOCBSI35X (PU3UYECKHUX BEIHYHNH;

CaMOCTOSITENILHO BBIOMpaTh CHOCOO penieHus yuyeOHou (u3nyeckoin
3a7a4u (CpaBHEHHE HECKOJbKUX BapUAaHTOB pellIeHUs, BEIOOp Hanboee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSITEIbHO BbIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue AeiCTBHA:

UCIIOJIb30BaTh  BOIPOCHl ~ KaK  MCCIIEIOBATEIbCKUA  MHCTPYMEHT
NO3HAHNUS;

IPOBOJUTH II0 CaMOCTOSITEIBHO COCTaBJIECHHOMY IUIAHY  OIBIT,
HECJIOXKHBIN (U3HUECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIIeJOBaHUE
(U3UYECKOrO SIBJICHUS,

OLICHMBAaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;
CaMOCTOSITEILHO  (OpMYJIUPOBAaTH  00OOIIEHUST U  BBIBOJBI IO
pe3ynbTaTaM NpOBEAEHHOr0 HAOJI0IEHUS, OIbITA, UCCIIEI0BAHNUS;
IPOrHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3MUECKHUX
MPOLIECCOB, a TAaKXK€ BBIJIBUTAaTh MPEANOJIOKEHUS 00 MX Pa3BUTHUU B
HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE
1 oTOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEATIOKEHHON yueOHOM
buznyecko 3a1auu;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh u WHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUIHBIX BUIOB B (OPM MIPEICTABIICHHUS,



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeAcTaBICHUS
uH(poOpMaIlMM U WUIIOCTPUPOBATh pElIaeMble 3aJla4yd HECIOKHBIMU
CXEMaMH, TuarpaMMamMu, HHOU rpa@uKoi 1 MX KOMOMHALUAMH.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

B X0JIe 00CyXJIeHUs1 yueOHOro MaTepuaia, pe3yJibTaToB J1abOpaTOPHBIX
paboT W MPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMoii
TEMbl M BBICKA3bIBaTh WJE€H, HALEICHHBbIE HA pELIEHUE 3aJaud U
nojiepkanue 0J1aroKeIaTeIbHOCTH OOICHNS,

COIIOCTABIAITh CBOU CYXKIEHHS C CYXACHUSAMHU APYIMX YYaCTHHKOB
Juanora, oOOHapy»uBaTh pa3auvue U CXOJICTBO MO3ULIUN;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTABIATh PE3YyJbTaThl BBIIOJHEHHOTO (DU3HMUECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMaTh W  MCHOJB30BaThb  MPEUMYIIECTBA  KOMaHIHON U
WHAUBUIYAJIbHOM paOOThl MPU PELIEHUH KOHKPETHON (Qu3nyecKon
pOoOIeMBI;

IPUHUMAaTh LEIM COBMECTHOM  JE€ATEIBHOCTH, OpPraHU30BBIBATh
JNEUCTBUA 10 €€ JIOCTHXKEHHIO: PpACIpENeNsiTh PO, OO0CYKIaTh
MPOIIECCHl U PE3YyJbTAaThl COBMECTHOW pPabOThl, 0000IIATh MHEHUS
HECKOJBbKHUX JIIOCH;

BBINOJIHATh CBOIO YacTh palbOThI, TOCTUras KaueCTBEHHOI'O pe3yJbTara
[0 CBOEMY HAMpPABJICHUIO U KOOPJIUHUPYS CBOU JCUCTBUS C JPYTUMHU
YJIEHAMH KOMaH/Ibl;

OLIEHMBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOIEUCTBHUS.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh  MPOOJIEMBI B KM3HEHHBIX U YYEOHBIX CHUTyaIMsX,
TPEOYIOUUX I peleHus] GU3nIeCKUX 3HaAHUK;

OPUEHTHPOBATHCS B PA3IMYHBIX [OJAXOAAX TMPUHATUS PEIICHUN
(MHAMBUyaIbHOE, IPUHATHE PEUICHUs B TPYMIE, NPUHATHE PEUICHUN
TpyIIoi);

CaMOCTOSITEJTbHO COCTABJISITh aJTOPUTM pelIeHUus] (PU3MUECKON 3aj1auu
WIM IUIaHA HCCIIENOBAHUSA C YYETOM HMEIOLIUXCA PECYpPCOB H
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTUPOBaTh MpejajiaracMble
BAPUAHTHI PELICHU;



ACJIaTh BI)I60p )41 6paTI> OTBCTCTBCHHOCTDL 3a PCIICHUC.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

JlaBaTh AJCKBAaTHYIO OLEHKY CHUTyallud M [Opejlarartb IUIaH €€
U3MEHEHU,

OOBSCHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHIKEHUS) pe3yibTaToOB
NEeSTENbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JI€ATEILHOCTD (B TOM YHCJIE B XOJ1 BHIIIOJTHEHUS
¢u3nyecKkoro HcciIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, U3MEHUBIIUXCS CUTyalui, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTh ce€0sl Ha MECTO JpPYyroro uejoBeKa B XOJA€ CHopa WM
JUCKYCCUM Ha HAy4YHYK TEMY, IIOHUMAaTb MOTHUBBI, HAaMEpPEHUs WU
JIOTUKY ApYTOro;

NPU3HABATH CBOE MPAaBO HA OIMOKY NPH PEIIEHUU (PU3UYECKUX 3a]ay
WJIY B YTBEPXKIACHUAX HA HAYYHBIE TEMBI U TaKOE€ K€ IIPaBo IAPyroro.

INPEIJMETHBIE PE3YJIBTATbBI

K xoniy oOydenuss B 7 KJjacce MpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUU:

UCIIOIb30BaTh TOHATHSA: (QHU3NUECKHEe W XUMHYECKHUE SBJICHUS,
HAOJIFO/ICHHE, DKCIICPUMEHT, MOJIC)b, TUIIOTE3a, CAMHUIIBI (PU3NICCKUX
BEJIMYHH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSHUS BEIIecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOe), MEXaHMYECKOE MBIKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPACKTOPHs, PaBHOJCUCTBYIOIIAS
cwia, ngedopmarnus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBieHus (qud@dy3us, TEMIOBOE JIBMKEHUE YACTHUII
BCILIECTBA, PABHOMEpPHOE JIBM)KEHHE, HEPAaBHOMEPHOE JBIKCHHE,
WHEPIMSA, B3aUMOJICHCTBHEC TEJI, pPaBHOBECHE TBEPABIX TeEI C
3aKpEIUIEHHON OCBhIO BpallleHHs, Tiepenada JaBlIeHUS TBEPIBIMU
TeJaMH, JKHJIKOCTIMH M Ta3aMH, aTMOC(EpHOE JaBJICHHE, IJIaBaHHE
TeJ, TMPEBpAIICHUS MEXaHWYeCKOW SHEPruu) IO OIHCAHHMI0 UX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UUYECKUX SIBICHUNU B
OKpY’KalollleM MHUpPE, B TOM 4HuCje (PU3NUECKHE SBJICHUS B TPHUPOJIE:



MPUMEPBI ABUKEHHUS C PA3TUYHBIMU CKOPOCTSIMH B KMBOW M HEXKUBOU
npupojie, ACHUCTBUE CUJIBI TPEHHUS B MPUPOAEC U TEXHUKE, BIIHMSHUE
aTMOC(EpHOTo JaBJICHUS HA KMBOW OpPraHu3M, IJIaBaHHE PbIO, phluaru
B TeJie 4YEJOBEKa, MPU 3TOM IMEPEBOJIUTh MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUYECKHUX
SIBIICHU;

ONUCHIBATh HW3YUYEHHBbIE CBOWCTBA Tel W (U3UYECKHUE SIBJICHUA,
UCTIONIb3Ysl  (pU3NYECKHE BEIWYMHBI (Macca, O0OBEM, IIJIOTHOCTh
BEILIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CHJIa YIIPYTOCTH,
CWJIa TSKECTH, BEC Tejla, CWJa TPEeHHWs, JaBieHue (TBEPJOro Tena,
KUJKOCTH, Ta3a), BBITAJKHUBAIOIIAS CWIA, MEXaHHuYecKkas padorTa,
MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIIMEHT IOJIE3HOTO
JNENUCTBUSI MEXaHU3MOB, KNHETHYECKAs U OTEHIUAJIbHASI SHEPTHS] ), IPH
OMMCAaHUU TIPABUIILHO TPAKTOBATh (YU3UYECKHUI CMBICI MCIOJIb3yEMBbIX
BEJIMYMH, WX OOO3HAYEHUSI W EAUHULBI (U3UYECKUX BEJIMYMH,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (DH3UYECKYIO BETUUUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEJIMUUH,

XapakTepu30BaTh CBOMCTBA Ted, (PU3UYECKUE SBJICHUS U MPOIIECCHI,
UCIIONb3Yys MpaBWIA CIOXKEHUS CUJl (BIOJIb OJHOM MpsIMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezaa, IpaBUIO PaBHOBECHS pblyara
(6rmoka), «30J10TO€ TPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUH, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYJIHPOBKY
3aKOHa U 3alIUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MYECKUe SIBJIEHUS, MPOIECCHl U CBOMCTBA TEN, B TOM
yyucjie€ M B KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATh IPUYUHHO-CJICJACTBEHHbIC CBSI3H, CTPOUTH
0o0ObsACHEHUE U3 1—2 JTOTMYECKUX IIaroB ¢ ONMOpou Ha 1—2 M3ydeHHBIX
CBOMCTBa  (DM3MYECKUX  SBICHHM, (PU3MYECKUX  3aKOHA  WJU
3aKOHOMEPHOCTH;

pemarb pacdy€THhIE 3aJauu B |—2 JEWCTBUS, HUCIOIB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAIIA3a
yCIOBUSL 3aJaud  3alKiChIBaTh KPaTKOE YCJIOBUE, IMOACTABIATH
dbu3udeckre BeJIMUYUHBI B (DOPMYJIBI M MPOBOAUTH PAacu€Thl, HAXOIUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOAUMBIE JJIsI PEIICHUS 3a/lay, OLEHUBATh
PEATUCTHYHOCTD MOTYYCHHON (DU3UIECKOMN BETHMUNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PpEUIUTh MNpPH TMOMOIIH
bU3UYECKHMX METOAOB, B OMNUCAHUM UCCIEJOBAHUS  BBIICIATH



IpoBepsieMoe IPEO0JI0KEHNE (runoresy), pasnuyathb u
UHTEPIIPETUPOBATH MOTyUYEHHBIH Pe3yJIbTaT, HAXOAUTh OIIMOKU B XOJI€
OTIBITA, JIENIaTh BBIBOJIBI [I0 €TO PE3YJIbTaTaM;

OPOBOAUTH OMBITHI IO HAOMIOJEHUI0 (PU3UUYECKUX SIBICHUNW WU
¢usznyeckux  CBOMCTB  Teln:  (QOpMYJIUpOBaTh  IPOBEPSIEMbIE
NPEANnoioXKeHus, coOupaTh  yCTAHOBKY M3  MPEIJI0KEHHOTO
000pyI0BaHus, 3aMTUCHIBATH X0/ OIBITAa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMOJHATh MPSIMbIE U3MEPEHHUS] PACCTOSHUSA, BPEMEHM, MacChl Tela,
o0bEMa, CUJIBI M TEMIIEpaTypbl C HCIIOJIb30BAHUEM aHAJIOIOBBIX U
nu(ppoBBIX NPUOOPOB, 3aMKMCHIBATH IMOKAa3aHUs NPUOOPOB € Y4ETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIpYroi ¢ UCHOJIb30BAaHUEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTHU IIyTH
PaBHOMEPHO JABIIKYIIETOCS Tella OT BPEMEHU IBMKCHHS Tela, CHUJIBI
TPEHHUS CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH
Tel ¥ HE3aBHUCUMOCTH CWJIBI TPEHHs OT IUIOMIAJU CONPUKOCHOBEHUS
TeJ, CUJIbl YIPYTOCTH OT YAJIMHEHUS MIPYKUHBI, BBITAIKUBAIOIIEH CHUJIbI
OoT 00bEMa MOrpyXEHHOM YacTh Teda U OT IUIOTHOCTH KHUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIJIYyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJO, YCIOBHI MIaBaHUS TeJl, yCIOBUI paBHOBECHUS pblyara
U OJIOKOB), y4yacTBOBaThb B IUIAHHPOBAHMU Y4E€OHOTO MCCIIEI0BaHUS,
coOMpaTh  yCTaHOBKY W  BBINOJHATH  HM3MEPEHHS,  CIEIys
NpeUIOKEHHOMY —TUIaHy, (UKCHPOBATh PE3yJbTAThl IMOTYYCHHON
3aBUCUMOCTH (D)M3MUYECKUX BEJIMYMH B BUJE MPEIOKEHHBIX TaOIHUI] U
rpa(uKoOB, AeJaTh BbIBOJbI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

POBOJNTHh KOCBEHHBIE M3MEpPEHHUs (PU3MUECKHX BEIHUYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tela, CHJIa TPEHHUS CKOIbKEHUS,
JaBJICHWE BO3AyXa, BBITAJKUBAIOIIAsg CHJa, JEUCTBYyIOIIas Ha
HNOTpYyKEHHOE B JKUIKOCTb TENO, KOI(PPUIMEHT MOJIE3HOrO JEHCTBUS
NPOCTBIX MEXAaHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKIHUU: TIPU
BBIMIOJTHEHUH U3MEPEHUN COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNUE NCKOMOMN BEIMYUHBL;

coOmoaTh NpaBWiIa TEXHUKM O€30MacHOCTH Ipu  pabore cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIIUIBI IEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB!
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIHNECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;



K

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM 4YHCIIE:
MOJIINITHAKKN, YCTPOHCTBO BOJOMPOBOJA, THUAPABINYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETpP), HUCIOJIb3Ys
3HaHUST O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOAUMbBIC
duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TMpUMEpHl (HaXoAWTh WHGOPMALMIO O TpHUMEpax)
IPAaKTHYECKOTO HCIOJIb30BaHUS (PU3UYECKUX 3HAHUN B MOBCEIHEBHOMN
JKU3HU I oOecriedeHus 0€30MMacHOCTH MpU oOpalieHuu ¢ IpudopaMu
Y TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHUS 37I0POBBS U COOIIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;
OCYILIECTBIATh OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBMM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM M TYTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITh MH(QOPMAIMIO, KOTOpasl SIBISAETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWU Y4YEOHBIX 3aJaHUil  Hay4dHO-
MOMYJISIPHYIO  JTUTEpaTypy (DU3MUECKOro COAep)aHUs, CIPaBOYHBIC
MaTepuanbl, pecypchl cetu  VHTepHeT, BIaAeTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus MH(OpPMALKUKU U3 OIAHON
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKWE MHCHMEHHBIE M YCTHBIE COOOIICHHS
Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMAINK PUIUIECKOTO COACPKAHUS, B
TOM 4YHUCJIE€ MyOJWYHO JeslaTh KpaTKue COOOILEHUs O pe3yibTaTrax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TMPU OSTOM TIPaMOTHO
UCIOJIb30BaTh M3YyUYEHHbIM TMOHATUWHBIA anmapat Kypca (U3UKH,
COIIPOBOXK/IATh BBICTYIUICHHE MTPE3CHTAIINEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHHUM pacrpeaesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIECHHBIMH 3aJauyaMH,
CIIEIUTHh 3a BBIIOJIHEHWEM IUTaHA JCWCTBHIA, aJCKBATHO OIICHUBAThH
COOCTBEHHBIH BKIAJ B  JEATENBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.
KOHIly oOyueHus B 8 KJiacce MpeaMeTHBbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBWKEHME aTOMOB M MOJIEKYJ, arperarHble COCTOSHMs BEIIECTBa,
KPUCTAJUIMUECKHUE U aMOP(HBIE TeJla, HACHIIICHHbBIN U HEHACBILICHHBIN
nap, BJIQXHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSS JHEPIHUS,



TEIJIOBOW  JBUTATENb,  JJEMEHTapHBIA  JJIEKTPUUYECKHM  3apsi,
IEKTPUYECKOE TOJIe, TPOBOJHUKH U JTUAJICKTPHKH, IOCTOSHHBIN
AIIEKTPUYECKUI TOK, MATHUTHOE MOJIE;

pasznuyaTh SBIICHUS (TEIUIOBOE PACIIUPEHUE U CKaThe, Terionepeaaya,
TEIJIOBOE€  PAaBHOBECHE, CMauyMBaHWE, KaNWUISIPHBIE  SIBJICHUS,
UCIapeHue, KOHJIEHCAIlUs, TJIaBJICHUE, KpUCTaIU3aus
(oTBepAEBaHUE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKITHUS, U3TyUeHHUE), SJICKTPU3aLUs TeJ, B3aUMOJICUCTBUE 3apsIIOB,
NENUCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBHEC MarHUTOB, JEHCTBUE MarHUTHOTO TOJISI Ha TIPOBOIHUK
C TOKOM, DOJEKTPOMArHWTHAs WHAYKIMSA) 10 ONHCAHWIO WX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIbBITOB, JACMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MUYECKHX SBIICHUH B
OKpY’KalollleM MHUpPE, B TOM 4YHCIIE€ (PU3NYECKHE SIBJICHUS B MPHUPOIE:
MOBEPXHOCTHOE HATSDKCHHE W KalWULIPHBIE SIBICHUS B TIPUPOJIE,
KpUCTa/UIbl B mpupone, uznydeHue CoiHIa, 3aMmep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHUE pOCHI, TymaHa, UHes, CHera,
JIIEKTPUYECKHE SBICHUS B arMmocdepe, JIEKTPUUIECTBO IKUBBIX
OpraHMU3MOB, MarHUTHOE ToJie 3eMiH, Jpeid TMOIICOB, POJb
MarHUTHOTO TIOJISL JIJISl KU3HHM Ha 3emuie, MOJSPHOE CUSIHUE, TIPU 3TOM
NEPEBOJUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIICIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHUN;
ONMCHIBATh W3YYEHHBIE CBOWCTBA Tel M (u3MyecKkue SBICHUS,
UCTIONIb3Ysl  (U3UYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSS
DHEPrus, KOJMYECTBO TEIUIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBA,
yJAelibHas TEIUIOTa IUIABJICHHUS, yJEJIbHas TEIUIoTa MapooOpa3oBaHUs,
yAelbHas TEIJIOTa CropaHus TOIUIMBA, KOYPUIIMEHT TOJIE3HOTO
JENUCTBUSA TEIJIOBOM MAIIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3IyXa,
NIEKTPUUECKUI 3apsi], Cuila TOKa, OJIJIEKTPUYECKOE HAIpsKEHUE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEIbHOE CONPOTUBICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTH JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMYUH, 0003HAYEHUS
U €IMHULBI (PU3NYECKUX BEIIMYWH, HAXOAUTHh (DOPMYJIBI, CBSI3BIBAIOIIUE
JTaHHYI0 (U3WYECKYI0 BEIMYWHY C JPYTUMH BEIWYUHAMHU, CTPOUTH
rpaduKy U3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TeOpUun



CTPOCHMS  BEIECTBa, MPHUHIUII  CyNepHno3uluu  mojied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH Oma s
ydacTka 1emnu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHeHUs! SHEPTUH, TPU
TOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3alHCHIBATh €T0
MaTeMaTU4YECKOE BBIPAKEHNUE;

O0OBSICHATH (PU3MUECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€  CHUTyallMi  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITH IPUYMHHOCIIEJICTBEHHBIE CBS3U, CTPOUTH OOBbACHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ OMopoit Ha 1—2 U3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, (PU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THhIE 3aJauu B 2—3 JEWCTBUS, HUCIOIB3YS 3aKOHBI U
dbopMyIIbI, CBSI3bIBAIOIINE (PU3MUECKHE BEJIUYMHBI: HA OCHOBE aHAIIA3a
YCJIOBUS 33J]a4M 3aIllMChIBATh KPATKOE YCJIOBUE, BBISBIATH HEAOCTATOK
JAHHBIX JUISL pelleHus 3ajladyd, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOoOXoauMbIE Uil €€ pelieHus, IPOBOJUTh PACUETHl U CPaBHUBATh
MOJIyYCHHOE 3HA4YeHHE (PU3NYECKOW BEIUYMHBI C W3BECTHHIMU
JAHHBIMH;

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIU
(U3UYECKUX METOJOB, UCIOJIb3Ysl ONMHCAHUE UCCIIECIOBAHUS, BBIICISATh
MpPOBEPSIEMOE MPEANOJIOKEHNE, OLICHUBATH MPABWIBHOCTh MOPSAIKA
MIPOBEJEHUS UCCIIEIOBAHUS, AEIATh BEIBOBL,

MPOBOJUThL OMNbBITHI MO HAOMIOJEHUI0 (U3UYECKUX SBJICHUN WIH
(bu3UYECKNX CBOMCTB TeN (KamWUISPHBIE SIBIICHHS, 3aBUCUMOCTH
JABJICHUSI BO3/IyXa OT €ro 00bEMa, TeMrepaTypbl, CKOPOCTH Tpolecca
OCTBIBAaHWS M HArpeBaHMs MPU H3IYUYCHHM OT LBETa H3JIy4arolleu
(mormomaroniei) TMOBEPXHOCTH, CKOPOCTh HCHApeHUsT BOJLI OT
TEMIEPATYPhl KUIAKOCTA U TUIOIAIU €€ MOBEPXHOCTH, DJICKTPHU3ALIMS
T€l U B3aUMOJAECHCTBHE HJIEKTPUUYECKUX 3aps/IOB, B3aUMOJIECHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alldsl MATHUTHBIX MOJIEN MOCTOSTHHBIX
MarHuTOB, JEWCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTaTElNsl MOCTOSTHHOIO
TOKa): (OpPMYJIHPOBATH MPOBEPSIEMbIC TMPEANOI0KECHUA, COOUPATh
YCTaHOBKY W3 MPEIJI0KEHHOT0 000pYAOBaHUS, OMUCHIBATH XOJ| ONBITA
1 (OpMYJIMPOBATH BHIBOJIBI,

BBITIOJIHATh ~ MPSMbIE H3MEPEHUS TeMIepaTypbl, OTHOCHUTEIbHOU
BJIQXKHOCTU BO3/lyXa, CHJIBI TOKAa, HANPSKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U TaTYUKOB (DU3MUYECKUX BEIIUYUH, CPABHUBATh



pe3ysibTaThl  M3MEpPEeHUH ¢  yduyéToM  3aJaHHOM  aOCOIIOTHOU
MIOTPEITHOCTH;

IPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OAHOU (PU3HYECKON BETUUHHBI
OT JApPYrol ¢ HUCHOJB30BAaHUEM MPSAMBIX HU3MEPEHHM (3aBHCUMOCTb
COIIPOTUBJICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJU MOINEPEYHOro
CEUCHHUs] W YJIETHHOTO COMPOTUBJICHHS BEUIECTBA MPOBOIAHHMKA, CHIIBI
TOKa, MIYIIEr0 Yepe3 MPOBOJAHHUK, OT HAMpSKEHUS Ha MPOBOTHUKE,
UCCIIEJIOBAHUE IMOCJIEOBATEILHOTO W MapauIeIbHOTO COEIUHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHUs, CIIeAys MPEAT0KEHHOMY TUTaHy, (UKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHUAE TaOMUI] U TpaduKOB,
JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJNUTH KOCBEHHBIE H3MEPEHHs (PU3NUYECKUX BEIUYMH (yAeTIbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHWE NPOBOJHUKA, paboTa U
MOIITHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHHUPOBATh U3MEPEHUs, COOMPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPEAI0KEHHON WHCTPYKIINY,
Y BBIYUCJIATH 3HAYECHUE BEJTNUMHBI;

coOnogaTh MpaBWia TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha UX OMHCAHUS (B TOM 4YHCIIE:
CHCTEeMa OTOIUICHHUS JJOMOB, THTPOMETP, MMapoBasi TypOMHA, aMIIEPMETP,
BOJIbTMETP, CUETUMK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIE
puodOPHI, HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl),
JJIEKTPUYECKHUE MPENOXPAHUTENH, JJIEKTPOMArHuT, 3JEKTPOJBUTATEIh
MOCTOSTHHOTO TOKa), WCMOJB3ysl 3HAHWS O CBOMCTBaX (DHU3MUECKUX
SIBJICHUM 1 HEOOXOAMMBIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U H3MEPHUTEIbHBIC
npubopbl MO CXeMaM U CXEMAaTUYHbIM pUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATETH BHYTPEHHETO
CTOpaHus, JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JIEKTPHUECKUX
Henel ¢ IOCIelOBaTeNbHBIM M MapajUIebHBIM — COEIUHEHUEM
3JIEMEHTOB,  pa3iuyasi  YCJIOBHble  OOO3HAa4YeHHs]  IJIEMEHTOB
AIEKTPUYECKUX LEIEH;

OPUBOAUTH TMpUMEpHl  (HaXoAWTh WHGOPMALKMIO O MIpHUMEpax)
IPaKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMN
JKU3HU I oOecTniedeHns O€30MMacHOCTH MPpU oOpalieHuu ¢ IpudopaMu



K

U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbsS U COOIIOJCHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpeJie;
OCYIIECTBJIATh, TOUCK WHpOpManuu (U3HYECKOTO COACPKAHUST B
HuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUN W IMyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX HMCTOYHUKOB BBIJEIATh HH(OpMaIMo, KOTopas
SIBIIICTCS IPOTUBOPEYNBOMN WIIH MOXET OBITh HEOCTOBEPHOM;
WCIIOJIb30BaTh MPU  BBIMIOJHEHWW  Y4YEOHBIX 3aJaHUNl  HAay4dHO-
NOMYJISIPHYIO JTUTEPaTypy (U3UYECKOTO COJEpKaHMsl, CIPABOYHBIC
MaTepuaibl, pecypchl cetu  HWuTepHer, Biaaerb NpuéMaMu
KOHCITEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIUA U3 OJIHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPaTKHUE YCTHBIE COOOIIEHUS,
00001ass MHPOPMAITUI0O W3 HECKOJBKUX HCTOYHUKOB (PHU3HUYECKOIO
COJlep)KaHMs, B TOM 4YHCJIE TNYOJIMYHO TIPEJICTABIATh PE3yJIbTAThI
MPOCKTHOW WM HCCIIENOBATEIbCKONW JCATENHHOCTH, TIPH 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHITUWHBIN anmapar Kypca
(bU3HKHU, COPOBOXK/IATh BHICTYIICHUE MTPE3CHTAILIUEH;

NIPY BBITTOJTHCHUHM YYEOHBIX TPOEKTOB W HWCCIICIOBAHMHA (PH3NICCKUX
MIPOIIECCOB PaCHpenesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J7[a4aMH, CJICIUTh 3a BBHITIOJIHEHUEM TUTaHA JICUCTBUI
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
NESATENHHOCTD TPYIIIIBI, BBICTPAWBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, IPOSIBIISASA TOTOBHOCTh pa3pemaTh KOHMDIUKTHI.

KOHITy 0OyueHus B 9 KJjiacce MpeAMETHBIE Pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHUCTEMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOPHsI, OTHOCHUTEIIHLHOCTH MEXaHUIECKOTO TIBYKEHUS,
nedopmarus (yrnpyras, miacTU4eckas), TpEHUE, IIEHTPOCTPEMUTENHHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETpy3KH, IICHTP THKECTH, aOCOIIOTHO
TBEPIOE TENO, LEHTP THKECTH TBEPJAOTO Tella, paBHOBECHE,
MEXaHUYEeCKue KoieOaHWs W BOJHBI, 3BYK, HHPPA3BYK U YJIBTPA3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, INKaJa SJECKTPOMATHUTHBIX BOJIH, CBET,
OMU30pYKOCTh M JaJbHO30PKOCTh,  CIIEKTPHI ~ HCITyCKAaHUS U
norJioneHus, aibda, 0era- U ramMMa-u3IydyeHHUs, U30TOIbI, sJIepHas
DHEPTeTHKA,

paznuyaTh SBIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIHHEIHOE
JIBM)KCHHE, PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHHUE, CBOOOIHOE
najcHUe  TeJ, paBHOMEPHOE  JBW)KCHHE 10  OKPY)KHOCTH,



B3aUMOJECHCTBUE TE€J, PpEaKTUBHOE JBW)KEHHE, KojeOaTenbHOe
JNBIDKCHHE (3aTyXalollre W BBIHYXKJICHHbIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE€  JIBIDKEHHE,  OTPaKEHHE  3BYyKa,  MPSIMOJMHEHHOE
pacnpocTpaHEeHHe, OTpaXXeHHEe W NPEJOMJIEHHE CBETa, IOJHOE
BHYTPEHHEE OTpPa)KCHHE CBETA, Pa3jIO’KEHUE OEJNOoro cBeTa B CHEKTP U
CIIO)KCHHE CIIEKTPaJIbHBIX I[BETOB, IHMCIIEPCUS CBETA, €CTECTBEHHAs
pPalMOaKTUBHOCTh, BO3HUKHOBEHUE JTUHEHYATOrO CIEKTpa M3IYYCHUS)
[0 OINHCAaHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHHUE W3YYEHHBIX (PU3UYECKUX SBICHUA B
OKpyXarolieM Mupe (B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJE:
OpUIUBBL U OTJIMBBI, JABWKEeHHE 1uiaHeT COJHEYHON CHUCTEeMBI,
pPEaKTUBHOE JBM)KCHHUE JKHUBBIX OPIaHHU3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, IyHAMH, 3XO,
L[BETA TEJ, ONTUYECKHUE SIBJICHUS B IPHUPOJE, OMOIOTHYECKOE ACHCTBUE
BUJMMOIO, yJIbTPapUOIETOBOTO M PEHTICHOBCKOIO M3IIy4YEHHUH,
€CTECTBEHHBbI  paJUOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIyuH,
paMOaKTUBHOE W3Iy4YeHHE TPHUPOIHBIX MHUHEPAOB, JCHCTBHE
palMOAKTUBHBIX W3Iy4YeHWH Ha OpraHU3M 4YeJNOBeKa), MpH 3TOM
NEPEeBOAUTh  MPAKTUYECKYI0  3aJady B  Y4YeOHYIO,  BBLACIATH
CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SIBICHUIA;
OMHCHIBATh HW3YYCHHBIE CBOHCTBAa Tel H (U3MUYECKHE SIBJICHUS,
UCTIONB3YS (PU3NYECKUE BETUYHMHBI (CPEeIHSS U MTHOBEHHAs CKOPOCTh
TeJa MpU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IIepeMEIICHHE, TyTh,
yIJ0Basi CKOpPOCTb, CWJIa TPEHMs, CUjla YHPYroCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOJHOrO MajeHUsl, BEC TeJjld, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHW4YecKass padoTa W MOIIHOCTb, MOTEHIHMAIbHAS YHEPTHs
TeNa, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHUATIbHASI SHEPTHUS
C)KaTOM MpY>KUHBI, KUHETUYECKas SHEPIus, IOJHAs MeXaHW4ecKas
DHEprusi, MepUoa M dYacToTa KojeOaHW#, JJIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONUCAHUM MPABUIBHO TPAKTOBATh (PUINYECKUN CMBICI
UCTIOJb3yEMBIX BEJIWYMH, OOO3HAUEHHUS U €IUHULBl (HU3HMUECKUX
BEJIMYMH, HAXOAWUTh (DOPMYIBI, CBS3BIBAIOIIUE MAHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTMMH BEIWYUHAMH, CTPOHUTH TpaduKd H3yUYEHHBIX
3aBHUCHUMOCTEH (PU3NUECKUX BEIUUNH;

XapakTepu30BaTb CBOWCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCTIONB3YS 3aKOH COXPAHEHHS YHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS,



OPUHIMI CYNEPIO3UIMN CUJI, MPUHIUI OTHOCUTENIbHOCTU [ anuies,
3akoHbI HpI0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
NPETOMJICHUSI CBETAa, 3aKOHBI COXPAaHEHHUsS 3apsAJ0BOTO M MacCOBOTO
qyycel NpU SAOEPHBIX peakuusX, IpPU 3TOM J1aBaTh CJIOBECHYIO
GbopMyIMpOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTUYECKOe
BBIpaXCHHE;

OOBSCHATH (PU3UYECKHUE MPOLIECCHl U CBOWMCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTe  CUTyallud  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMyeckux WIaroB € ONOpPOM Ha 2-3 U3YYEHHBIX CBOWCTBA
(U3HYECKUX ABJICHUM, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;
pemath pacu€THble 3aJauyd (ONMUPAIOIIMECSs HAa CUCTEMY U3 2-3
ypaBHEHUI), UCIHOJb3Yys 3aKOHbI U  (OPMYJbI, CBS3BIBAIOIINE
¢usznyeckue BETMYMHBI: HAa OCHOBE aHajW3a yCIOBUS 3a/adyd
3allMChIBAaTh KPAaTKOE yCIOBHE, BBIABIATH HEAOCTAIONINE WU
30BITOYHBIC JTaHHBIC, BHIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUIsL pEIIeHMs, MPOBOJIUTh PACUETHl U OLCHUBATh PEATUCTUYHOCTH
MOJTy4YE€HHOTO 3HaUeHUsT (PU3NYECKON BETUIHHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpbIE MOXHO pEIIUTh MPU TOMOIIU
$u3nYeCKuX METOAOB, UCIOJIb3Ysl OMMCAHUE MCCIIETOBAaHUS, BBIIEIATH
IPOBEpPSAEMOE TMPENOJIOKEHUE, OICHUBATh IMPABWIBHOCTh MOPSAKA
NPOBEJCHUS] HCCIENOBAaHUS, JeJaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOMIOICHUH 1 OIIBITOB,;

OPOBOAUTH OMBITHI IO HAOMIOJEHUI0 (PU3UUYECKUX SIBICHUNW WU
bu3HUecKX CBOMCTB Tel (M3ydYeHHe BTOPOTo 3aKkoHa HpioTOHA, 3aKOHa
COXpaHEHUsI SHEPTUH, 3aBUCUMOCTh TeproIa KoJeOaHui MPYy>KUHHOTO
MasiTHUKA OT MACChI TPy3a M KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTD OT
aMIUTATYIbl MaJbIX KoJIeOaHWH, NPSIMOJIMHEWHOE pacHpOCTpaHEHHE
CBETa, pa3oXKeHue OeNoro cBeTa B CHEKTP, H3yYEHHE CBOWCTB
N300pakeHHs B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHUS MpEMeETa B
coOuparoen JuH3e, HaOII0eHUE CIUIOMIHBIX U JIMHENYaThIX CIIEKTPOB
U3YUYEHHs): CaMOCTOSATEIbHO COOMpPATh YCTAHOBKY U3 H30BITOYHOIO
Habopa o0OOpyJIOBaHUS, OMMCHIBATH XOJ ONBITA U €ro Pe3yibTaThl,
bopMyIMpPOBATH BHIBOJIHI,

OPOBOAUTh TPU HEOOXOIWMOCTH CEpUI0 TPSAMBIX H3MEPEHHUH,
OINpenessisi CpelHee 3HAueHHE H3MepsAeMOoil BenuuuHbl ((POKycHOe
paccTosiHhe CcoOMparolel JUH3bI), OOOCHOBBIBATH BBHIOOP crocoba
U3MepeHus (M3MEepUTEIHLHOTO Ipudopa);



MPOBOJUTH MCCIEIOBAHNWE 3aBUCUMOCTEH (DU3NYECKUX BEJIMYMUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTD ITyTH OT BPEMEHHU
IPU PaBHOYCKOPEHHOM JBM)XEHUHM 0€3 HayalbHOW CKOPOCTH, NEPHOIA
KOJIe0aHMiI MaTEMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTpaKeHUs CBETa OT yIJja MaJIeHus W yria MpeloMJIeHUs OT yria
naZeHus): TUIAaHUPOBATh MCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMpaTh
YCTAHOBKY, (DUKCUPOBATh PE3YyJbTAThl MMOJYYEHHON 3aBUCHUMOCTH
(GU3UYECKUX BEIMYMH B BUJIC TAOIUIl U TPadUKOB, JEJIaTh BHIBOJIBI 11O
pe3yibTaTam UCCIIEeIOBAHUS;

MIPOBOJUTh KOCBEHHBIC HW3MEpPEHUS (PU3NYECKHX BEIMYUH (CpEaHSSA
CKOPOCTh U YCKOPEHHE Tejla IpU PAaBHOYCKOPEHHOM JBUKEHUH,
YCKOPEHHE CBOOOJHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI, KOAPHUITUESHT
TPEHUS] CKOJBKEHUS, MEXaHUYecKas paboTa M MOIIHOCTh, 4acTOTa U
nepuoja KojebOaHuid MaTeMaTHUYeCKOTO M TPY>KUHHOTO MAasITHUKOB,
ONTUYECKasT cujia coOuparoniel JHUH3bI, PaguOaKTUBHBIN (POH):
IUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATD ~ WM3MEPEHMs, CHeAys TMPEUIOKEHHONM  HMHCTPYKIHUU,
BBIYHCIIATh 3HAYCHUE BEIUYMHBI WM aHAIM3UPOBATH IOJyYCHHBIE
pE3YJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOnoaTh TpaBWia TEXHUKH Oe3omacHOCTH Tmpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

paszinyaTh OCHOBHBIE MPU3HAKK HW3YUYEHHBIX (DU3NUECKUX MOJENCH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IJIaHETapHas MOJeJIb aTOMa, HYKIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh MPHUHIUIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOMl HAa WX omucaHus (B TOM YHCIIE:
CIUIOMETp, JATUYUKHU TOJIOKEHUS, PACCTOSHHS W YCKOPEHHS, paKerTa,
9XOJOT, OYKH, MEpPUCKON, (oToamnmapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOM, JI03UMETp, Kamepa BuiabcoHa), MCMHONB3ys 3HAHUS O
CBOMCTBaX (U3MUECKUX SBJICHHMM M HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh ~ CXEMbl M  CXEMAaTHYHbIE PHUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTEITBHBIX nprudoOpoB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-TIPAKTUUECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUSI M300PaKEHU B TUIOCKOM
3epKajie U coObuparoien JMH3e;



OPUBOAUTH MpUMEpPhl  (HaXOAUTh HWHEGOPMAIMI0O O [puUMepax)
MPAKTUYECKOTO UCIOJIb30BaHUsl (PM3UYECKUX 3HAHUUM B MOBCEIHEBHOMU
KU3HU I o0ecriedeHus: 0€30MacHOCTH MpU OOpalleHuu ¢ TpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJEHHUS B OKPYKAOIIEH CpEAE;
OCYILIECTBJIATh MOUCK HHPOpMauuu (U3HUECKOTO COAEpKaHUSA B
NutepHere, caMocTosATeNbHO (OpPMYNHpPYs TOMCKOBBIM  3ampoc,
HAaXOJWTh  NIyTH  ONPENENECHHUS]  JOCTOBEPHOCTH  IMOJYy4YEHHOM
uH(pOpMAIIMM HAa OCHOBE MMEIONIMXCS 3HAHMM U JOMOJHUTEIHHBIX
HMCTOYHUKOB;

UCIIONBb30BaTh NPU  BBINOJHEHUM  YUYEOHBIX 3aJaHUNA  Hay4yHO-
NOMYJISIPHYIO JTUTEPAaTypy (U3UYECKOTO COJEpKaHMsl, CIPABOYHbBIC
Marepuaibl, pecypcel ceth  MHTepHeT, BiaAeTh NOpUEMAMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC TUCHbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
uH(pOpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (DM3UUECKOTO COICpP>KaHUS,
nyOJIuYHO MIPEACTABIATH pe3yIbTaThl MPOCKTHOM WIn
MCCIIEOBATEIBCKON IESTENBHOCTH, IPU 3TOM I'PAMOTHO HMCHOJIB30BAThH
W3YYCHHBIM TIOHSATHWHBIA ammapaT Hu3ydaeMoro pasjaena (Gusuku u
COTMPOBOXK/IaTh BBICTYIUICHUE MpE3CHTalUe ¢ y4€ToM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo yacos
Ne HaumeHoBaHue pa3ienoB JuiekTpoHHBIe (UG poBbIE)
KonTtposabHbie IIpakTHyeckne
n/m | M TEeM NporpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3neu 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHpPa
but6mmoreka [JOK
1.1 o - 2
M3HKa - Hayka O HpHpose https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 dusnueckue Be 2 1
FSHHCCIHE BETITHIHBL https://m.edsoo.ru/7f416194
13 EcrecTtBeHHOHAaYUYHBIN 5 1 bu6muoreka [IOK
’ METO/1 I03HAHUS https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Paspen 2. IlepBoHayabHbIE CBEAEHHS O CTPOCHHH BellleCTBA
bubmnoreka [JOK
2.1 C 1
TpoerHe Betmectsa https://m.edsoo.ru/7f416194
JIBrxeHue n
2.2 B3aMMO/ICHCTBUE YaCTH 2 1 bubmorexa HOK
’ g t https://m.edsoo.ru/7f416194
BEIIECTBA

)3 ArperaTHbl€ COCTOSIHUS ) bubnuoreka LIOK
' BEIECTBA https://m.edsoo.ru/7f416194
Uroro no pazaeny 5

Pa3nen 3. /IBu:xkeHHe U B3auMo/ieiicTBUE Te



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

3.1 M 3
CXAHUHCCKOT ABIDKEIHC https://m.edsoo.ru/7f416194
19 Wuepmusi, macca, 4 bubmnoreka [JOK
’ MJIOTHOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. B 14
. BHIR cit https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH M Ta30B

Hasnenue. [lepenaua

41 JABJIEHUS] TBEPIBIMU 3 but6mmoreka [IOK
’ TeIaMH, )KUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
but6mmoreka [JOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 A 6
TMOC(EpHOE JTaBJICHHE https://m.edsoo.ru/7f416194
JlelicTBHE )XKUIKOCTH U ra3a
4.4 Ha NOrpyKEHHOE B HUX 7 Enbmiorexa ITOK
’ py https://m.edsoo.ru/7f416194
TENO0
Uroro no pazaeny 21

Pa3nea 5. PaGora u MoOIHOCTDH. JHeprus

bubmuoreka [JOK
A P
. ab0Ta 1 MOLIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmorexa TIOK

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

but6mmoreka [IOK

5.3 MexaHnueckasi SHEprust 4 1 https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 6% 12

YACOB I10 ITPOTPAMME



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

8 KUIACC

HaumeHnoBaHue KoaunuecTBO Yacos
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB M TeM KonTposabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypchbl
nporpamMmel padoTbl padoTbl
Pa3gen 1. TenioBblie IBJICHUSA
11 CtpoeHue 1 CBOMCTBA 7 bubnuorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
1.2 TemnoBsle mIporecc 21 1 5
[LTOBBIE HPOTECCH! https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEKTPUYCCKUE 3apsIbl.
2.1 3a H)KIZHHBIC Tenai 150: 7 1 bubmmorera [JOK
) P B https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHUE
29 [TocTostHHBIHM 20 ) 7 bu6mmoreka [IOK
’ 3IIEKTPUYECKHUM TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 6 1 1.5
AT HHITHRIC ABJICHHA https://m.edsoo.ru/7f4181ce
24 DneKkTpoMarHuTHas 4 bubnuorexa [JOK
’ UHIYKUIUA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3



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

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

HauMeHoBaHMe KosnuecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB M TeM KonTposabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypchbl
nporpamMmel padoTbl padoTbl
Pa3zgen 1. Mexann4ueckue siBJICHUA
MexaHn4ueckoe BuG 1OK
HOINOTEKA
1.1 €HHE U CII0C00 10 1
JIBIDCHHC 1 CHOCODRT https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUs
bu6mmoreka [IOK
1.2 Bza en e Te 20 1 3
MMOAICHCTBHE TE https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3 10 3
AKOHBI COXpaHchiA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznea 2. MexaHn4ecKHe K0J1€0aHUA U BOJTHEI
)1 MexaHu4deckue 7 3 bu6nuoreka [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41a4a6
9 MexaHU4eCKUE BOJIHBI. 2 1 3 bubmuoreka [[OK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Pasjen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
OnekTpoma oe
JICKTPOMArtHTH bubmuoreka [JOK
3.1 nojue u 6 2

OJICKTPOMAIHUTHBIC

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

BOJIHBI

Wroro no pazneny 6
Pa3gen 4. CBeToBbI€ IBJIEHUSA
41 3aKoHBI 6 bubnuorexa [JOK
' pacipocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3BI 1 onTHYECKHE 6 bubmuoreka [JOK
' MPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 5. KBaHToBBIC SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIICHHE CBETA 4 bubmorexa HOK
) t https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 bubanorexa [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
33 AACPHEIE peakttin ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17

Pa3znen 6. IloBTopuTe1bHO0-00001IA0IMIH MOYJIb

6.1

[ToBTOpEeHue n
000011eHne
coJiep;KaHus Kypca
¢buzuku 3a 7-9 knacc

bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6



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

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102

27







IHOYPOYHOE INIAHUPOBAHUME
7 KIIACC

Ne ni/m Tema ypoka

KoanuyecTBO 4acos

JJeKkTpoHHbIe H(POBBIE 00pa3oBaTeIbHbIE PECYPChI

Bcero

KonTpojanHbIe

IIpakTHYECcKHE

padoThI

padoThI

®u3nka — HayKa O MpUPOJE.
1 SIBneHus npupoasl. 1
PuU3NYECKHE SBIICHUS

MexaHn4decKkue, TeIIOBEIC,
2 ANEKTPUYECKNE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEITMUUHBI U UX
U3MEpEHHE

Ypok-uccienopanue
"M3MepeHue TeMieparypbl
4 MPY TTOMOIIY KUJKOCTHOTO 1
TEpMOMETpa U JaT4yuKa
TeMIeparypsl"”

Kaxk ¢usuka u qpyrue
€CTECTBEHHBIE HAYKU U3YYarOT
5 MIPUPOTY. 1
EcrecTBeHHOHAay4YHBIN METOT
no3Hanusa. Onucanue

bu3nYeCKuX SIBJICHUH C

bu6mmoreka L{OK https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

HOMOILLIO MOJETEN

Ypok-uccnenoBaHue
"IIpoBepka rUMoOTE3bI:
JIaJIbHOCTH MOJIETA [IapHUKa,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIE, UeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOLIUE JUCKPETHOE
CTpPOEHHE BEILECTBA

bu6mmoreka LIOK https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC YaCTull B€IICCTBA

bu6mmoreka [IOK https://m.edsoo.ru/ff0a013e

Ypoxk-uccienopanue «OnbITbI
10 HAOJIOIEHUIO TEIUIOBOIO
paCIIUPEHHS Ta30B»

10

ArperaTHble COCTOSIHHS
BEILIECTBA

11

B3anmocBsa3b MeXIy
CBOMCTBaMH BEIICCTB B
Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OcOOEHHOCTH
arperaTHBIX COCTOSTHHM BOJIbI

bub6munoreka LOK https://m.edsoo.ru/ff0a0378

12

MexaHnueckoe IBIKCHHUE.
PaBHOMEpHOE U
HEPAaBHOMEPHOE JABUKECHUE

bu6auoreka LIOK https://m.edsoo.ru/ff0a05¢6



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

13

Cxopocts. Enunuiist
CKOpOCTH

bubmuoteka I{OK https://m.edsoo.ru/ff0a079c

14

Pacuer nytu 1 BpeMeHH
JIBUYKEHHUS

bu6nmoreka LIOK https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3aKkoH MHEPLIMH.
BzaumojeiicTBue Ten Kak
MIPUYMHA U3MEHEHUS CKOPOCTH
JBHOKCHHS Tell

bu6mmoreka [IOK https://m.edsoo.ru/ff0a0c10

16

IInotHOCTH BemecTBa. Pacuer
Macchl U 00beMa Tejia o ero
IUIOTHOCTH

bubnuoteka I{OK https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnast pabota
«OmnpeneneHne IIOTHOCTH
TBEPIOTO TEIIa

18

Penrenue 3amad mo reme
"ITioTHOCTH BemecTsa"

bub6aunoreka L1OK https://m.edsoo.ru/ff0al23¢c

19

Cuna kak XxapakTepucTHKa
B3auMoieiicTBus Ten. Cua
yrpyroctd. 3akoH ['yka

20

JlaGopatophas pabota
«HM3ydenue 3aBUCUMOCTH
pactshxeHus (nedopmariun)
IIPYKUHBI OT IIPUIIOKEHHON
CHITBI»

21

SIBaenme Tarorenus. Cuna
TAXKCCTH



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c

22

CBs13b MEXy CHIION TSKECTH
u Maccoi Tena. Bec Tena.
Pemenne 3amag 1o Teme
"Cuna Tsxkectu"

bub6mmoreka LIOK https://m.edsoo.ru/ff0al778

23

Cuna TsyKecTH Ha ApyTUx
maHerax. Pusnyeckue
XapaKTEPUCTUKH IJIAHET

bubmuoreka I{OK https://m.edsoo.ru/ff0al502

24

I/I3MepeHI/I€‘ CHII. I[I/IHaMOMeTp

bu6mmoreka LIOK https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

bu6mmoreka [IOK https://m.edsoo.ru/ff0al778

26

CrnoxxeHue IByX CHII,
HaIpaBJICHHBIX O OJHON
npsiMmoid. PaBHoelicTBYI01IIAst
cui

bu6mmoreka [IOK https://m.edsoo.ru/ff0ala70

27

Pemenue 3amau no reme
"PaBHonelicTByroMIast cr'”

28

TpeHue CKOJIbKEHUS U TPEHUE
nokos. Tpenue B ipupone u
TEXHUKE

bubmuoteka I{OK https://m.edsoo.ru/ff0alb9c

29

JlaGopatopHas paboTa
«M3ydenue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT
CHWJIBI IaBJICHUS U XapakTepa
COIPUKACAOLIUXCS
MMOBEPXHOCTEID)

bu6mmoreka L{OK https://m.edsoo.ru/ff0alcc8

30

Pemenune 3agay Ha
OnpeJieTIeHUE



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778

PaBHOJCHCTBYIOLIEN CUIIBI

31

Pewenue 3amau no remam:
«Bec Tenay, «I'papuueckoe
n3zo0paxenue cuimy, «CHIIb,
«PaBHOIENCTBYIOIIAS CUII»

bu6mroreka LIOK https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no
TemMaM: «MeXaHu4eCcKoe
IBIKEeHHE», «Macca,
IUIOTHOCTBY, «Bec Temay,
«I'padpuueckoe m3odpakeHne
crny, « CHITBDy

33

Hasnenne. CriocoObl
YMCHBIICHUS U YBEINYCHUS
JTABJICHHS

bu6nmoreka LIOK https://m.edsoo.ru/ff0a20a6

34

JlaBneHnue raza. 3aBUCUMOCTD
JIaBJIEHM ra3a OT 00bEMA,
TEMIIEPATYPbI

bu6mmoreka LIOK https://m.edsoo.ru/ff0a2376

35

[lepenaua naBienus
TBEPJBIMH TEITAMH,
JKHIKOCTSIMH U ra3aMu. 3aKOH
ITackans

but6mmoreka [{OK https://m.edsoo.ru/ff0a25b0

36

I[aBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BAHHOC I[@ﬁCTBHGM CHIJIbI
TSAXKECTHU

bu6mmoreka [IOK https://m.edsoo.ru/ff0a2718

37

Pentenue 3amad mo teme
«JlaBlieHrE B KUJIKOCTU U

bu6mmoreka LIOK https://m.edsoo.ru/ff0a2826



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

rase. 3akou [lackais»

38

Coobmaromuecs: cocysl

bubmuoreka I{OK https://m.edsoo.ru/ff0a2970

39

I'uapaBnmueckuil mpecc

bubmuoreka [{OK https://m.edsoo.ru/ff0a3136

40

Manowmetpsl. [TopuineBoi
SKUIKOCTHEIM HACOC

41

Atmocdepa 3emmn. [Ipuannsb
CyIIECTBOBaHUS BO3yIIHON
000J104KH 3eMIIH.
3aBUCUMOCTh aTMOC(HEPHOT0
JaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

bubmunoreka LIOK https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3gyxa. ATmocdepHoe
JTaBJICHUE

bubmuoteka I{OK https://m.edsoo.ru/ff0a2b5a

43

W3mepenne atMochepHOTO
nasienust. Oneit Toppuuemn

bu6mmoreka L{OK https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTB aTMOC(EepHOTO
JTABJICHUS! OT BBICOTHI HaJl
YPOBHEM MOps

bu6mmoreka LIOK https://m.edsoo.ru/ff0a2fc4

45

bapomerp-anepous.
ATMocdepHoe 1aBleHre Ha
pa3IMYHBIX BBICOTaX

but6mmoreka LIOK https://m.edsoo.ru/ff0a2fc4

46

Penrenue 3amad mo reme
n n
ATMochepHoe 1aBieHHE

47

JlelicTBrE )KUJIKOCTH U Ta3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

but6mmoreka [IOK https://m.edsoo.ru/ff0a3276



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

48

JlaGopaTtopHnast pabota
«Omnpenenenue
BBITAJIKWBAIOIIEH CHITBI,
JICUCTBYIOILIECH HA TEJO,
MOTPY>KEHHOE B KUJKOCTH)

but6mmoreka LIOK https://m.edsoo.ru/ff0a33fc

49

JlaboparopHnas paboTa 1mo
teme «lccnenoBanue
3aBHCHMOCTH Beca Tejia B BOJIE
0T 00bEMa NOrpyKEHHOH B
KUOKOCTBh YaCTH TCJIa»

but6mmoreka [{OK https://m.edsoo.ru/ff0a3514

50

IInaBanue Tea

bubmuoteka I{OK https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHas pabota
"KoHcTpyupoBaHue
apeoMeTpa WIn
KOHCTPYUPOBAHHE JIOAKH U
omnpeaeneHue eé
rpy3onoabéMHOCTH"

52

Pemenue 3amau mo remam:
«IImaBanue CYIO0B.
BOSI[yXOHJIaBaHI/Ie»,
((I[aBJ'ICHI/Ie TBCPABIX TCJI,
JKUJIKOCTEH U Ta30BY

bu6mroreka L{OK https://m.edsoo.ru/ff0a3654

53

Mexannyeckasi pabota

but6mmoreka [{OK https://m.edsoo.ru/ff0a3f82

54

MomnaocTb. EnuHUIE
MOIIHOCTH

bu6mmoreka [{OK https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc

HoaeéMe 110 Jiectaure"

56

IIpocTeie MexaHu3Msbl. Peryar.
PaBHOBecue cuit Ha peryare

57

KonrponbHas pabora no reme
«/laBneHue TBepAbIX TEN,
KHUJIKOCTEH U ra3oB» /
Bcepocculickas npoBepodHas
pabota

58

PesepHbIii ypok. Pabora ¢
TEeKCTamu 1o TeMe «JlaBieHue
TBEPABIX TEJ, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
poBepoyHas pabora

bu6mmoreka LIOK https://m.edsoo.ru/ff0a4ffe

59

Peryaru B TexHuke, ObITY 1
npupoe. JlaboparopHas
pabora «lccnenoBanue
YCIIOBUI paBHOBECHS PbIYara

0.5

but6mmoreka LIOK https://m.edsoo.ru/ff0a478e

60

Penrenue 3amad mo reme
«YCl0oBUSL paBHOBECHSI
phIyaray

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

61

Koad¢unuent nonesnoro
JEUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/ HaknonHOM
IUIOCKOCTH

0.5

62

Pemenue 3agay o teme

bub6munoreka LIOK https://m.edsoo.ru/ff0ad4c48



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

"Pabota, momuocts, KIT/1"

63

Mexanudeckas dHeprusi.
Kunernueckas u
NOTEHLMAIbHAS SHEPTus

bu6mmoreka LIOK https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs
MEXaHUYECKOM sHeprun

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"IKCepuMEHTAIbHOE
ompeIeTICHUE N3MCHECHHS
KUHETUYECKON 1
MOTEHUUATHHON YHEPTHH MIPU
CKaThIBaHHMU TeJa I10
HaKJIOHHOM INIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTb.
DHeprus»

67

PesepBHblii ypok. Pabora c
TEKCTAMH 110 TEME
"MexaHn4eckoe IBHKeHue"

bu6mmoreka [{OK https://m.edsoo.ru/ff0adee6

68

PesepsHsiii ypok. Pabora c
TekcTamu 1o teme "Pabora.
MomHoCTh. DHEeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12



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

8 KUIACC

Ne i/m Tema ypoka
KosanuyectBo 4yacos DJIeKTPOHHbBIe N (poBbIe 00pa3oBaTebHbIE PeCypChl

KoHTpoJbHbIE IIpakTHUyeckne

B
cero padoThI padoThI

OCHOBHBIE TOJIOKEHMUS

MOJIEKYIIIPHO-KUHETHYECKOM
YIAP 1 bubmuoreka I{OK https://m.edsoo.ru/ff0a5256

TCOPHUU U UX ONBITHBIC
MNOATBCPKACHUA

Macca u pa3Mep aTOMOB U
MOJICKYJI

Moaenu TBEpIOTO, KUJKOTO U
3 ra3000pa3HOro COCTOSTHHMA | bu6muoteka L{OK https:/m.edsoo.ru/ff0a540¢e
BEILIECTBA

OOBsICHEHHE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSIHUI
BEIleCTBa HA OCHOBE
MOJIOKEHU N MOJIEKYJIIPHO-
KMHETUYECKON TEOpUH

Kpucrammueckue u

1 bu6mmoreka [{OK https://m.edsoo.ru/ff0a5800
amopdHbIe Tena

CMaunBaHue u
6 KaluJUIIPHOCTb. 1 bubmmoteka L{OK https:/m.edsoo.ru/ff0a5530

IToBepXHOCTHOE HATSKEHUE



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

TennoBoe pacuMpeHue u
CoKaTue

bubmuoteka I{OK https://m.edsoo.ru/ff0a5a26

Temneparypa. Cs3b
TeMIIEpaTypbl CO CKOPOCTBIO
TEIUIOBOTO IBUKEHUS YaCTHUIL

BHyTpeHHSIsS SHEprHs.
CrocoObl U3MEHEHUS
BHYTPCHHEH SHEPTUH

bu6nroreka LIOK https://m.edsoo.ru/ff0a5¢60

10

Bunbl Teronepenaun

bu6mmoreka LIOK https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepeHus
"[IpakTrueckoe
HCIOJIb30BaHUE TETTOBBIX
CBONCTB BEILIECTB U
MaTEepUajoB B LIETAX
sHEeprocoOepekeHus "

bu6mmoreka [{OK https://m.edsoo.ru/ff0a65¢0

12

KonnuecTBO TEIUIOTHI.
VenbHag TEMII0OEMKOCTD

bu6mmoreka [IOK https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIOBOTO
Oananca. TeriooOMeH 1
TEMJIOBOE PAaBHOBECHE

bu6mmoreka LIOK https://m.edsoo.ru/ff0a7088

14

JlaGopatophas pabota
"HccnenoBanue sBICHUS
TEII000MEHa TpU
CMEIIMBAHUM XOJIOJHOU U
ropsiaeii BojbI"

bubmuoteka I{OK https://m.edsoo.ru/ff0a6a98

15

Pacuer xonuuecTBa TCIJIOTHI,



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26

HEOOXOIUMOI0 I
HarpeBaHI/IH TCJIa 1
BBIACTISICMOTI'O UM HpI/I
OXJIAXKJICHUHN

16

JlaboparopHnas pabota
"Onpenenenue yaeabHOMU
TEIJIOEMKOCTH BemecTsa"

bubmuoteka I{OK https://m.edsoo.ru/ff0a6bb0

17

3Hepr1/1;1 TOILIIMBA. yﬂeHLHaﬂ
TCIIOTA CTOpaHuA

bu6mmoreka LIOK https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u OTBCPJACBAHUC
KPpHUCTATNIMICCKUX TCJI.
VY aenpHas TennoTa MiIaBICHUS

bu6mmoreka LIOK https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnast pabota
"OnpenaeneHue yaeabHOR
TEIJIOTHI IUIaBJIeHU Jbpaa"

bu6mmoreka LIOK https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBanue u
KoHieHcauus. Mcnapenue

bu6mmoreka [IOK https://m.edsoo.ru/ff0a740¢

21

Kunienne. Y nenpHas Teriora
napooOpa3oBaHus 1
KOHJICHCAIIMH. 3aBHCUMOCTh
TEeMIIepaTypbl KUTIEHHS OT
aTMOC(EPHOTO JTaBJICHUS

bub6aunoreka L1OK https://m.edsoo.ru/ff0a786¢

22

BitaxxHOCTB BO31yXA.
JlaboparopHnas pabota
"Onpenenenue
OTHOCUTEJbHOW BJIAXKHOCTH

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0

BO3IyXa"

23

Pemenue 3agay Ha
ONpeJieTIEHUE BIaKHOCTH
BO3/lyXa

24

[TpuHIMIIBI paOOTHI TETIOBBIX
nsurareneit. [laposas
TypOuHa. [IBurarens
BHYTPEHHETO CrOpaHus

25

KIIJI TenoBoro aBurares.
TemnoBrle nBUTATEIN U
3alllMTa OKPYIKAIOIIEH cpeibl

bubmuoteka [{OK https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U
MIpEeBpaLICHUs SHEPTUHU B
TEIUIOBBIX IpoLieccax

27

IToaroToBka K KOHTPOJIBHOMN
pabote o Teme "TernmoBsie
sBieHud. MI3MeHeHue
arperaTHbIX COCTOSIHUI
BenrecTna"

bu6mmoreka [{OK https://m.edsoo.ru/ff0a832

28

KonTponbHas pabota no teme
"TennoBble SBJICHUS.
N3menenue arperaTHbIX
COCTOSTHHH BemiecTna'

bu6mmoreka LIOK https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
AEKTPUICCKUX 3aPSIOB

30

YPOK—I/ICCHCHOBaHI/IC



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

"DnekTpu3anus Tei
WHIYKIUEN U TIPU
COTNPUKOCHOBEHUU"

31

B3auMozeicTBue 3apsyKeHHbBIX
ten. 3akoH Kysnona

bubmuoreka I{OK https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE TOJIE.
HarmpsxeHHOCTB
AJIIEKTPUYECKOTO TOJIS.
IIpuHuun cynepno3unun
AIEKTPUYECKHUX TTOJIEN

bu6mmoreka LIOK https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuieckux
3apsA0B. DIEeMEHTAPHBIH
3apsan. CtpoeHue atoma

34

HpOBO,Z[HI/IKI/I U JUBJICKTPUKHU.
3aKkoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaaa

bu6mmoreka LIOK https://m.edsoo.ru/ff0a8ef6

35

Pemnrenue 3amaud Ha
MIPUMEHEHNE CBOMCTB
ANEKTPUUECKUX 3aPsA0B

bu6mmoreka [{OK https://m.edsoo.ru/ff0a90cc

36

DNEeKTpUYECKUN TOK, YCIOBUS
€ro CyIleCTBOBAHMUS.

M cTOYHNKY 3IEKTPUYECKOTO
TOKa

bu6mmoreka [IOK https://m.edsoo.ru/ff0a95a4

37

JleficTBHS DIIEKTPUYECKOTO
TOKa

bubmuoreka I{OK https://m.edsoo.ru/ff0a96b2

38

YPOK—I/ICCHCHOBaHI/IC



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

"JleficTBHE IEKTPUUECKOTO
0JIs1 HA POBOJIHUKHU U
JTUAJIEKTpUKN"

39

DNEeKTpUYECKUN TOK B
MeTalax, )KMJIKOCTSAX U ra3ax

bu6mmoreka LIOK https://m.edsoo.ru/ff0a9838

40

DJeKTpuyecKas Uenb U €
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabora "V3mepenue u
peryaupoBaHUe CUJIbI TOKA"

0.5

bu6mmoreka LIOK https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUYECKOE HANIPSIKEHHUE.
BoasT™metp. JITabopaTopHas
pabota "M3mepenue u
peryJiMpoBaHue HanpsKeHus "

0.5

bu6mmoreka [{OK https://m.edsoo.ru/ff0a%¢14

43

ConpoTuBiieHNE IPOBOIHUKA.
VY nenbHOE CONPOTUBIIEHNE
BEIIIECTBA

bu6mmoreka [{OK https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD
AIEKTPUIECKOTO
COIIPOTUBJICHUA ITPOBOJHUKA
OT €TI0 JJIMHBI, I101IIaa1
MOTIEPEYHOTO CEUCHHUS U
Marepuaia"

bu6mmoreka [{OK https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTH CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Juist

bu6mmoreka [{OK https://m.edsoo.ru/ff0aad44a



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

y4acTKa Ueu

46

JlaGopatophas pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaINPSDKCHUS Ha
pesucrope"

bubmuoteka L{OK https://m.edsoo.ru/ff0aa04e

47

[TocnenoBarenbHOE U
MapajuieIbHOE COEAUHEHUS
MIPOBOJHUKOB

48

JlaboparopHnas paboTa
"IIpoBepka mpasuiia
CJIO’KEHUS HallPsDKEHUH TpU
M0CJIEeI0BATEIbHOM
COEJIMHEHUH JIBYX
pe3ucTopoB”

bu6mmoreka L{OK https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnas pabota
"[IpoBepka nmpaBuia Ass CUJIbI
TOKa MpH MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [{OK https://m.edsoo.ru/ff0aadle

50

Pemrenne 3aJa4 Ha
MMPUMCHCHUEC 3dKOHA Oma JJIA
Pas3IMdHOro COCANHCHUA
IMPOBOIHHUKOB

but6mmoreka [IOK https://m.edsoo.ru/ff0aaf8a

51

PaboTta 1 MOIITHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6mmoreka [{OK https://m.edsoo.ru/ff0ab124



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

52

JlaGopaTtopHnast pabota
"Onpenenenue padboOTsl U
MOIITHOCTH 3JIEKTPHYECKOTO
ToKa"

bubmuoreka I{OK https://m.edsoo.ru/ff0ab3e0

53

DneKTpUYecKue Henu U
HOTPEOUTEIH IEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUe

bubmuoteka I{OK https://m.edsoo.ru/ff0ab660

54

ITocTossHHBIC MArHUTHI, HX
B3aMOJIEVICTBUE

55

VYpok-uccnenoBanue
"N3yuenue nonei
HOCTOSIHHBIX MAarHUTOB"

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac3d0

56

MaruutHoe nojie. MarouTHoe
moJsie 3eMJIM U €0 3Ha4YEHUE
JUIA JKA3HU Ha 3emMiie

bu6mmoreka [{OK https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme
"DneKkTpuuecKue 3apsabl.
3apsiKEHHbIE Tela U UX
B3aUMO/ICHCTBUSI.
[TocTOAHHBIN JIEKTPUUYECKUI

n

TOK

but6mmoreka LIOK https://m.edsoo.ru/ff0abd2¢

58

KonTponbhas pabota no teme
"DneKTpuyecKue 3apsbl.
3apsKEHHbIE Tela U UX
B3aUMOJICHCTBUSL.

but6mmoreka I{OK https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0

IToCTOSIHHBIN IEKTPUIECKUN
Tok" / Beepoccwmiickas
IIpoBepoyHas pabora

59

PezepsHslii ypok. Pabora c
TEKCTaMHU O TeMe
"TIoCTOSIHHBIN NEKTPUUYECKUI
Tok" / Beepoccwmiickas
IIpoBepoyHas pabora

bubmuoreka I{OK https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MaruutHoe
I10JI€ DJIEKTPUUECKOI0 TOKa
MarautHoe noJie KaTyIIKH ¢
TOKOM

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac1d2

61

IIpumenenue
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGopatopHas pabota
"N3yuenue neicTBus
MarHUTHOTO T10JIs1 Ha
MIPOBOJIHUK C TOKOM"

0.5

bu6mroreka LIOK https://m.edsoo.ru/ff0ac74a

62

DJNEeKTpOABUTATEND
IIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
AIIEKTPOJIBUraTeNIeH B
TEXHUUYECKUX YCTPONCTBAX U
Ha TpaHcnopTe. JlabopaTtopHas
pabota "KonctpynupoBanue u
U3y4eHue paboThl
aneKTpoaBuraress"

bubmuoteka I{OK https://m.edsoo.ru/ff0ac86¢



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

63

Omnbrtel @apagesi. 3aKoH
AIEKTPOMATHUTHOMN
nHaykuuu. [pasumno Jlenna

64

Onektporereparop. CrnocoOsl
IIOJIyYEHUS DIEKTPUIECKOU
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPruu

65

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"DOnexTpuueckue u
MarHuTHBIC SIBJICHUS"

66

Kontponbhas pabota mo Teme
"DnexTpuueckue u
MAarHUTHBIE IBJIcHUA"

bu6nroreka LIOK https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeroBrie
siBiIeHus"

bubnuoteka [{OK https://m.edsoo.ru/ff0accSe

68

PesepHbIii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MarguTtHble aBiaeHusd"

OBILIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

14.5



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

9 KVIACC

Ne i/m Tema ypoka

KoanuyecTBO 4acos

DJIeKTPOHHbBIe N (poBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

KoHTpoJbLHBIE

IIpakTHYeCKHE

padoThI

padoThI

Mexannueckoe OBIKEHHUE.
MarepuanbHast TO4Ka

CucreMa oTcyera.
OTHOCUTEIHLHOCTD
MEXAHUYECKOTr0 IBUKECHUS

bu6nunoreka LIOK https://m.edsoo.ru/ff0ad474

PaBHOMepHOE NpsAMOJIMHEITHOE
JBUKCHHE

but6mmoreka [{OK https://m.edsoo.ru/ff0ad19a

HepaBHomepHOEe
MPSIMOJIMHEWHOE JIBUKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb

IIpssmonuneitHOE
PaBHOYCKOPEHHOE JIBH)KEHUE.
VYckopenune

but6mmoreka [{OK https://m.edsoo.ru/ff0ad8d4

CKopoCTh MPSMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBHKCHUS.
I'padux ckopoctu

JlaGoparopHas paboTa
"Onpenenenre yCKOpeHus Tena
IIPY PaBHOYCKOPEHHOM

bubnmoreka [{OK https://m.edsoo.ru/ff0adb18



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

JOBUXXCHHUU 110 HaKHOHHOfI
mwrockocTu"

CBOOOOHOE TTaJIEHUE TE.

8 OmnpiThl [Nanmes
PaBHOMEpHOE IBIKEHUE TIO
9 OKPYHHOCTH. HepI/IVO,H 1 Hacrota bu6nuoreka LIOK https://m.edsoo.ru/ff0ael76
oOpartenus. JIuneitnas u
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEMHUTETBEHOE
yCKOpEeHue
11 EZE:Z;HCTESH Heiorona. bu6muoreka [1OK https:/m.edsoo.ru/ff0ae612
12 E;)II{) S;Ie;iiil;flj;f;ziia bu6mmoreka LIOK https://m.edsoo.ru/ff0ae72a
13 E?iiii;j;ﬁi}i;iTOHa' bu6nuoreka LIOK https://m.edsoo.ru/ff0ac982
14 Peruere 3aziat na npumMeHeHHe bu6nunoreka LIOK https://m.edsoo.ru/ff0acb6e
3akoHOB HploTOHA
15 Cuna ynpyroctu. 3akoH ['yka bubmuoteka [{OK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amayg o reme «Cuita
YOPYTOCTI
JlaGopaTtopHnast pabota
17 «OmnpenenenHue )KeCTKOCTU bubnnoreka L{OK https://m.edsoo.ru/ff0ace28
IPYKUHBD)
18 Cuiia TpeHus bubmuoreka I{OK https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176

19

Pemenne 3agau o reme «Cuta
TPECHUSD

bubmmoreka [{OK https://m.edsoo.ru/ff0afa26

20

JlaboparopHas paboTa
"Onpenenenne kodphuimeHTa
TPEHUS CKOJIbKEHUS"

bubnmoreka [{OK https://m.edsoo.ru/ff0af8be

21

Pemenue 3anay no teme
"3axonb! HetoToHa. Cuna
ynpyroctu. Cuina tpeHus"

bu6nuoreka LIOK https://m.edsoo.ru/ff0afb8e

22

Cuma TSHKeCTH U 3aKOH
BCEMHPHOT'O TATOTCHHUS.
YckopeHnue cBOOOIHOTO
mageHus

but6mmoreka L{OK https://m.edsoo.ru/ff0af044

23

Ypok-koubepenius "J[BmxeHne
TEJ BOKPYT I'PaBUTAIMOHHOTO
nenTpa (CoHeuHas cucTeMa).
lNanakTukn"

24

Pemenne 3amau mo Teme "Cuita
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHNS"

but6mmoreka I{OK https://m.edsoo.ru/ff0af5f8

25

IlepBasg kocMHu4YeCKasi CKOPOCTb.
HesecoMocTs 1 neperpysku

bubnuoteka L{OK https://m.edsoo.ru/ff0af33c

26

PaBHOBECHE MaTepranbHON
TOYKHU. AOCOIIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO

BpaleHusi. MOMEHT CHJIBL.

bubnuoteka L{OK https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26

LlenTp TsKECTH

27

PaBHOBecue maTepualbHOW
TOYKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHIIBL.
LlenTp TsKECTH

28

Pemenue 3anau no teme
"MowmeHT cuisbl. Llentp
TsKECTH"

bubmuoreka [{OK https://m.edsoo.ru/ff0b02b4

29

IToaroroBka K KOHTPOJIBHON
pabote no Teme "MexaHudeckoe
IBIKeHue. B3zaumoaencTaue

"

TCII

bubnuoreka [{OK https://m.edsoo.ru/ff0b0408

30

KoHTponbHas pabora 1o Teme
"MexaHn4ecKoe IBUKEHHUE.
B3aumozeiictBue Ten"

but6mmoreka [{OK https://m.edsoo.ru/ff0b06ec

31

Nmnynbe Tena. UMiynbe CUbl.
3aKOH COXpaHEeHMs UMITYJIbCA.
VYnpyroe u Heynpyroe
B3aMMOJICIiCTBHE

but6mmoreka I{OK https://m.edsoo.ru/ff0b07fa

32

Pemenwe 3agau o Teme "3aKkoH
COXpaHEHHUs uMITyJbca"

but6mmoreka [{OK https://m.edsoo.ru/ff0b096¢

33

VYpoxk-koHpepeHuus
"PeakTHBHOE JIBHKEHUE B
IpUpOJIE U TEXHUKE"



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4

34

Mexanuueckas pabota u
MOIITHOCTH

bubnmoreka [{OK https://m.edsoo.ru/ff0b0a84

35

Pabora cuiibl TSKECTH, CUITBI
YIPYTOCTH U CHJIbI TPEHUS

bu6nunoteka LIOK https://m.edsoo.ru/ff0b0db8

36

JlaGopartopHas paboTa
«Ormpenenenue padbOThI CUITbI
TPEHUs IPU PaBHOMEPHOM
JBIDKEHUH TeJa Mo
TOPU30HTAILHOW TOBEPXHOCTH

37

CBs13b PHEpruu U padOTHI.
[ToreHuuanbpHast SHEPTUs

38

Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu

but6mmoreka L{OK https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40

JlaGopaTtopHnast pabota
«/3yueHue 3aKkoHa COXpaHCHUS
SHEPTUI»

bubnuoteka L{OK https://m.edsoo.ru/ffOb12fe

41

KonebarenbHoe IBUXKEHUE U €T0
XapaKTePUCTHKU

bu6nunoreka LIOK https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoneOaHusl.
By KIeHHBIE KOICOaHMsI.
Pesonanc

bu6nunoreka LIOK https://m.edsoo.ru/ff0b2010

43

MareMaTu4ecKuii u
MIPY>KUHHBINA MasTHUKH



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

44

Ypok-uccienoBaHue
«3aBHCHUMOCTD MEpUOaIa
KOJIeOaHUH OT KECTKOCTH
HNPY>KUHBI ¥ MaCChI Ipy3a»

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

45

IIpeBpalienue sHepruu npu
MEXaHNYECKUX KOJIeOaHMAX

46

JlaGoparopHas paboTa
«Ormpenienenue yacToThl U
nepuoaa konebanui
NPY>KUHHOTO MasiTHUKa

bu6nunoreka LIOK https://m.edsoo.ru/ff0blaec

47

JlaboparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia kojaeOaHuii rpysa,
MOJBEIIEHHOT O K HUTH, OT
Macchl rpy3a»

bu6nunoreka LIOK https://m.edsoo.ru/ff0b197a

48

MexaHuuecKre BOJHBI.
CBolicTBa MeXaHMYECKHUX BOJIH.
HpOI[OJ'ILHBIe U NIOIICPCUHBIC
BOJIHBI

but6mmoreka [{OK https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHIus
"MexaHn4eCcKHe BOJIHEI B
TBEPAOM Teue. CelicMUYecKe
BOJIHEI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccienoBaHue
"HaOnronenne 3aBUCUMOCTH



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

BBICOTBI 3ByKa OT 4acCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHI PE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3Byk U MH(pa3ByK B
IIPUPOJIE U TEXHUKE"

bu6nmnoteka LIOK https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4YeCcKre
KoJIeOaHHs U BOJIHEI"

but6mmoreka [{OK https://m.edsoo.ru/ff0b2510

55

KoHnTtponbHas pabora 1o Teme
"3aKOHBI COXpPaHEHHUS.
MexaHnuveckue KojaeOaHus u
BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJI€.
SHGKTpOMaFHI/ITHBIe BOJIHBI

but6mmoreka [{OK https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJTH

58

Ypok-koupepennus "Llkana
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonw3oBanue
AIIEKTPOMATHUTHBIX BOJH JIJIS
COTOBOM cBsI3U"

bubmuoreka I{OK https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "Mzyuenue

CBOICTB QJICKTPOMArHUTHBIX
BOJIH C IOMOIIIBIO MOOHUIILHOTO

bu6nuoreka LIOK https://m.edsoo.ru/ff0b2c6¢



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

tenedona"

60

Pemenue 3ala4 Ha OIIpCACIICHUC
YaCTOTHhI U AJIMHBI
BHGKTpOMaFHI/ITHOﬁ BOJIHBI

61

DJeKTpOMarHuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BoiHoBEIE cBOMICTBA cBeTa

bu6nuoreka LIOK https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBera.
[IpsamonuneitHoe
pacrpocTpaHeHHe CBETa.
3atmenust Connua u JIyHbl

but6mmoreka L{OK https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KE€HUsI CBETA.
3epkana. Pemenue 3amad Ha
MPUMEHEHUE 3aKOHA OTPaKEeHUS
cBeTa

but6mmoreka [{OK https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3aK0H
TIPEIOMJICHUS CBETa

but6mmoreka [{OK https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEeHHEE OTpaKEHUE
cBeTa. Mcrmons30Banue MOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

bubnmoreka [{OK https://m.edsoo.ru/ff0b3c5c

66

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
yTJia MPETOMIICHHS] CBETOBOTO
Jy4a OT yIJia MajcHHs Ha

nn

rpaHule "BO31yX-CTEKIIO



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

67

VYpok-koHpepeHIus
"Mcnonap30BaHye HOJHOTO
BHYTPEHHETO OTPaXKECHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBA3L"

68

JIumser. OnrTnyeckas cuia
JINH3EI

bubnmoreka [{OK https://m.edsoo.ru/ff0b3f2¢

69

[TocTpoenue n300pakeHUi B
JIMH3aXx

bu6nunoreka LIOK https://m.edsoo.ru/ff0b444a

70

JlaGopaTopHnas pabota
"Onpenenenue GOKyCHOTO
pacCTOSIHUS M ONTUYECKON CHUJIIBI
coOuparorieii TMH3bI"

but6mmoreka L{OK https://m.edsoo.ru/ff0b4206

71

Ypok-koHpepeHIus
"OnTnyecKue JINH30BbBIE
puoopsI"

but6mmoreka I{OK https://m.edsoo.ru/ff0c0a7e

72

I'mas xkak onTuyeckas cucreMa.
3peHue

but6mmoreka [{OK https://m.edsoo.ru/ff0b4684

73

VYpoxk-koupepenuus "JledexTs
3penus. Kak coxpanurs 3penue"

74

Paznoxxenue 6enoro ceera B
cnektp. OnbiTel HhtoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeToB. Jlucrnepcust cBera

bubmuoreka [{OK https://m.edsoo.ru/ff0c0fdc

75

Jlaboparopnas pabota "OnbITHI
M0 Pa3JI0KEHUIO OEIIOro CBEeTa B

bubnmoreka [{OK https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c

CIICKTP U BOCHPHUATUIO LIBETA
MPEAMETOB MMPU WX HAOIIOICHUH
yepes 1IBETOBbIe PUIbTPHI"

Ypok-npaktukym "BoaHoBbIE

76 CBOICTBa cBeTa: AUCIEpPCHs,
uHTepdepeHys u qudpaxnus”

77 Onertot Peseppopaa i bu6muoreka LIOK https://m.edsoo.ru/ff0c12a8
IJIaHeTapHasi MOJIEb aTOMa

73 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanve u norionieHue

79 cBeTa aToMOM. KBaHTBI. but6mmoreka I{OK https://m.edsoo.ru/ff0c144¢
JIuHeityaTbie CIEKTPhI
VYpok-nipaktukym "Habntonenue

80 " bub6mmoreka LIOK https://m.edsoo.ru/ff0c1550
CIIEKTPOB UCITyCKAHUS

81 PanroakTMBHOCTH U €€ BUJIbI butmuoreka [{OK https://m.edsoo.ru/ff0c1672

82 CTpoeHe aTOMHOr0 AApa. bu6nunoreka LIOK https://m.edsoo.ru/ff0c18ac
Hyxnonnast mozens

83 PaHOAKTHBHEIC PEBPALLCHH. but6mmoreka I{OK https://m.edsoo.ru/ff0clal4
H3oTombl
Pemenue 3amad 1o Teme:

84 "PannoaKkTHBHBIE but6mmoreka [{OK https://m.edsoo.ru/ff0c1b4a
npeBpaiieHus"

85 [lepuon nmomypacnana

86 YpOK-KoHpepeHms bu6mmoreka LIOK https://m.edsoo.ru/ff0c2126

"PaninoakTUBHBIC U3JTYUYEHUS B



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
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IpUpoJie, MEIULIMHE, TEXHUKE"

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccOBOI'0 YHCET

bubmuoreka I{OK https://m.edsoo.ru/ff0c1¢58

88

3Hepl"I/I$I CBA3U ATOMHBIX ALCP.
CBs13b MacCHl U SHEpPIrUun

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

89

Pemrenue 3aga4 mo teme
"Anepubie peakuuun"

90

Peaknuu cudTesa U neicHU
sanep. UcTouHnky sHEeprun
CouHIta 1 3B€31Q

but6mmoreka [{OK https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepenuus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3ITyUYEeHUN Ha
JKUBbIE OpraHU3MbI"

92

IToaroTroBka K KOHTPOJIBHOMU
pabore 1o Teme
"DJIeKTPOMarHUTHOE TOJIE.
DIIeKTPOMArHUTHBIE BOJHBI.
KBanToBsie siBieHUs"

bubnuoteka LHOK https://m.edsoo.ru/ff0c223¢

93

KonrponbHas padora mo reme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHEIE BOJTHBI.
KBanToBsie siBeHUs"

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHbie paboTHI IO

bubnmoreka [{OK https://m.edsoo.ru/ff0c245a
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Kypcy "B3aumoneiictBue ten"

95

[ToBTOpenue, o6oOIICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]a4 10 TeMe
"TemoBsie mpoiecch”

bu6nunoreka LIOK https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o6o0IIEHHE.
Pemrenne pacueTHBIX 1
Ka4eCTBEHHBIX 33/1a4 [0 TeMe

'

"KIIJI TermoBbIX ABUTraTec'

bu6nunoreka LIOK https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEeHME, 000OIICHUE.
Perenne pacueTHbIX U
KaueCTBCHHBIX 3aJ1a4 110 TEME
"KIIJI anexkrpoycTanoBok"

but6mmoreka [{OK https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEeHHE, 0600IICHHE.
JlaGopaTopHbie paboTHI 1O
Kypcy "CBeToBble siBIeHUS'

but6mmoreka I{OK https://m.edsoo.ru/ff0c2¢52

99

[ToBTOpeHme, 0600IICHHE.
PabGoTa ¢ TekcTamMu Mo TeMe
"3aKOHBI COXpaHEHUS B
MexaHuke"

but6mmoreka [{OK https://m.edsoo.ru/ff0c2d6a

10

[ToBTOpeHue, 06001IEHNE.
PaboTa ¢ TexcTaMu 110 TEMe
"Kosnebauus v BOJIHBI"

but6mmoreka [{OK https://m.edsoo.ru/ff0c2e82

10

[ToBTOpenue, o6o0ImIEeHHE.
Pabota ¢ TekcTtamMu o TeMe
"CseroBbI€ gBiIcHUA"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3044
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[ToBTOpEeHue, 06001IEHNE.
Pabora c Tekcramu 1o Teme
"KBaHToBas u sipepHas puzuka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102
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IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUSI

7 KJIACC

Ko nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI 00pa3o
OCHOBHOT0 00111€r0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinidaTth ABJICHUA IO OIMMMCAHWIO UX XaPaKTCPHBIX CBOMCTB M Ha OCH

JaHHOC (bHSH‘leCKOG SABJICHHUC

1.3

pacro3HaBaTh MpPOSIBICHUE M3YYEHHBIX (U3MUECKUX SBICHUH B OKp
¢u3nveckre sIBICHUS B TPUPOJE, MPH ITOM MEPEBOAUTH MPAKTHUECKY

CYIIIECTBEHHBIC CBOMCTBA (NMMPU3HAKHN) (PU3HMUECKHUX SIBJICHHUMA

1.4

OIUCHIBATh M3YUYECHHBbIE CBOMCTBA TeJ U (PU3MUECKHUE SBIECHUSA, UCIIOJb
ONMCAaHUU TPABHIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMbI
€IMHULIBI (U3NYECKUX BEJIUYUH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOLINE I

JAPYTUMH BEJTMUYMHAMMU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH (3

1.5

XapaKTCpPU30BaATh CBOMCTBA TCII, (I)I/ISI/HICCKI/IG SIBJICHUSA U MIPOUCCChI, UCTT

3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alIUCBHIBATh €T0 MaTe

1.6

OOBSACHATH (DU3MUECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TE, B TOM
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH [PUYMHHO-C
o0bsicHeHHe U3 | — 2 JIOTHYEeCKUX IIaroB C OMopoi Ha 1 — 2 W3ydeHHBIX

(bl/ISI/I‘IeCKI/IX 3daKOHa WJIKN 3aKOHOMCPHOCTHU

1.7

pemiats pacuéTHele 3a1a4u B 1 — 2 AecTBUSI, UCTIONB3YS 3aKOHBI U (hopm
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 3aJ1a4uM 3aIllMChIBaTh KPaTKOE yC
BEJIMYMUHBI B (OpPMYJBl M MPOBOAUTH PACU€Thl, HAXOAUTH CIPABOYH

peleHus 3a1a4, OEHUBATh PEATMCTUYHOCTD MOTY4eHHON (PU3NUECKOil B

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOUIM (GH
UCCIIEIOBAaHMS BBIJICIIATH MPOBEPSAEMOE TPEAIONIOKEHNE (THIIOTE3Y),

HOJ'Iy‘lQHHBIfI PE3ybTaT, HAXOJUTH OIIIMOKH B XO0J¢€ OIIbITa, A€JIaThb BBIBO/

1.9

MPOBOAMTH OMNBITHI 10 HAOMIOACHUIO (U3NYECKUX SIBICHUH W




(hOopMyJIUPOBATH MTPOBEPSEMBIC ITPEAMIOIOKCHHSI, COOUPATh YCTAHOBKY W3

3aIlIMChIBAaTh X0/ OIIbITa (bOpMy.]'IHpOBaTB BBIBOJbI

1.10

BBIIIOJIHATE IIPAMBIC H3MCPCHHA C HCIIOJB30BAHUCM aAHAJIOTOBBIX WU LN

MOKa3aHus TPUOOPOB C YIETOM 3aJaHHON aOCONFOTHON TOTPEITHOCTH U3

1.11

IIPOBOAUTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJIHOM (U3NYECKON BEIMUYUHbB
HOpSMBIX M3MEPEHUH, y4acTBOBATh B IUIAHUPOBAHMU Y4E€OHOIO HCCIE]
BBITIOJIHATh HM3MEpPEHUs], cJenys MNpeaJoXKeHHOMY IulaHy, (UKCHpO
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUJE NPEUIOKEHHBIX TaOIMIl U

pe3yjibTaTaM UCCICAOBaHUA

1.12

MMPpOBOAUTHL KOCBCHHBIC H3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIMYHH, CICAyd IO

BBITIOJTHEHUH M3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U

BCINYHHBI

1.13

CO6J'IIOI[aTB IpaBuJjia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHBI

1.14

yKa3bpIBaTh MPUHIUIMBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTpOIiC

NeNCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMUCTB C MOMOILBIO

0 CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM U HeO6XOI[I/IMBIe (1)H3qucxne 3aKOHBI

1.15

MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MIPUMEpax) MPaKTHUECK

3HAaHUN B TIOBCEJHEBHOW >XU3HHU Il OOecTieYeHHs] Oe30I1acCHOCTH TIp
TEXHUYCCKUMH YCTPONCTBAMHU, COXPAHECHHS 3[I0POBbsI U COOJIIOICHHS HO

OKpY’Karolllen cpese

1.16

OCYIIECTBIISITh OTOOp HMCTOYHWMKOB HH(popMammu B cetn HVHTEepHET

IMIOMCKOBBIM 3aIlIpOCOM, Ha OCHOBC HMCHOHIUXCS 3HaHUM H HYTéM Cpa

BBIJICJIATH HHPOPMALIUIO, KOTOpAs! SIBIISETCS IPOTUBOPEUUBON MIIM MOXKET

1.17

WCTIOJNB30BaTh TPH BBHIMOJHEHUH YYeOHBIX 3aJaHUN HAYyYHOIIOMYJISIP

COJIepKaHusl, CIpaBOYHbIE MaTepUalbl, pecypchl cetu MHTepHeT, Biane

TEKCTa, MpeoOpa3oBanus HHPOPMAIIUHN U3 OJHONW 3HAKOBOW CUCTEMBI B JIp

1.18

co3aaBaThb COOCTBCHHEIC KpaTKUC TMMHUCBMCHHBIC U YCTHBIC COO6H.[CHI/I$I

nHpopmanuu (HU3UIECKOTO COJEpKaHUS, B TOM YHCIE ITyOJIMYHO
pe3ysibTaTax MPOEKTOB WM y4eOHBIX HCCIEAOBAaHUM, MPU ITOM Tpam

MOHSITUHMHBIN anmapar Kypca QU3UKH, COTPOBOXAATH BBICTYIUICHHUE ITPE3

1.19

IpU BBIIIOJIHEHUU Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpesen
COOTBETCTBUM C IIOCTABJIECHHBIMH 33aJa4aMH, CJIECIUTh 3a BBIIIOJIHEHU

OIICHNBATDH COOCTBEHHBII BKJIal B  ACATCIBHOCTL  TI'PYIIIHI, B




B3aHMOII€I>'ICTBI/IC, YUUThIBasA MHCHHUEC OKPYIKAIOIIUX

8 KUIIACC

Kon nposepsiemoro
pe3yJjibTaTa

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pa30B
OCHOBHOIO 00111ero 00pa3oBaHus

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pasiiniaTth SABJICHUA IO OIMHMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHO

JaHHOEC (bI/ISI/I‘ICCKOC SIBJICHUC

1.3

paclio3HaBaTb IPOSABICHHUC HU3YUYCHHBIX (bl/ISI/I‘ICCKI/IX SIBJICHUN B OKpY

¢usnveckue SBICHHUS B MPUPOZE, MPH 3TOM NEPEBOIUTH MPAKTHUECKY

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HMUECKHUX SBICHHUM

1.4

OIMMCbIBATh HM3YUYCHHBIC CBOMCTBA TEII H q)I/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIbB3

OIMCaHWU MPABUWIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOIB3YEMBIX BE.
(bu3NYecKUX BEIMYMH, HAXOAUTHb (POPMYJIBL, CBSI3bIBAIOIIME JaHHYIO (U

BCJIMYMHaMH, CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEH (pHSPI‘-IeCKI/IX BC

1.5

XapaKTCPU30BaTh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHUS W IPOLCCChI, UCIT

9TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIUCBIBATh €T0 MaTEMa

1.6

OOBACHATH (pU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHCJIE U B

OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO-CIIEICTBEHHBIE CBS3
JIOTMYECKHX I1aroB ¢ MOMOIIBIO 1 — 2 N3y4YeHHBIX CBOMCTBA (PU3UUYECKUX 5T

3dKOHOMCPHOCTH

1.7

pemaTth pacy€THbBIC 3a/1a4i B 2 — 3 JACMCTBUSI, UCHIONB3YS 3aKOHBI U (POpPM

BCJIIMYMHBI: Ha OCHOBC aHaliM3a YCJIOBHUA 3ada4d 3allUCbIBATh KpPATKOC
JTAHHBIX JJI PEIICHHS 3a7a9d, BEIOMpPATh 3aKOHBI M (POPMYIIBI, HEOOXO TN

paC‘-IéTBI " CPAaBHUBATH NNOJYUYCHHOC 3HAYCHHUC (I)I/ISI/ILIGCKOI\/JI BCJINYHHBI C U3

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TOMOLIH (]

OIMMCAHUEC MCCICOOBAHUS, BBIACIIATH IPOBECPACMOC HNPCAINOIONKECHUC, OILl

MPOBCACHUA UCCIICAOBAaHNs, ACJIaTh BBIBOAbI

1.9

MIPOBOJIUTH OTIBITHI IO HAOIIOECHHUIO (PU3NYECKUX SBICHUN UM (PU3NUECK

MIpOBEpsieMble MPEIOI0KEHUS, COOUPaTh YCTAaHOBKY W3 MPEIIOKEHHOTO

ombITa U (GOPMYyJIMPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC HM3MCPCHUA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX IIPU




BEJIMYMH, CPAaBHUBAThH PE3YJIbTaThl U3MEPEHU € yUETOM 3a/laHHOM a0COIII0

MIPOBOANTH MCCIIEI0BAaHUE 3aBUCHUMOCTH OJHOW (DPU3MUECKON BEIHUMHBI
NPSIMBIX U3MEPEHUIl: MJIaHUPOBATh MCCIEI0BAHNE, COOUPATh YCTAaHOBKY
MIPEUIOKEHHOMY TUIaHy, (PUKCUPOBAThH Pe3yJIbTATHI MOTYYEHHON 3aBUCHM

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCICAOBaHUA

1.12

IOpoOBOANTL KOCBCHHBIC H3MCPCHUA (bl/ISI/ILIeCKI/IX BCIINMYNH: IIJIaHH

JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEAys IIPEMIOKECHHOU HHCTPYKLIUHU, U B

1.13

co0uroIaTh MpaBuiIa TEXHUKK 0€30IMacCHOCTH IpU paboTe ¢ J1adopaToOpHBIM

1.14

XapaKTepu30BaTh NPUHLHUIIBI IEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHHUYE
ONUCAaHMs, HUCHOJIb3ysd 3HAHUA O CBOWCTBaX (PU3MUYECKUX SBICHUN

3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCThIE TEXHHYECKUE YCTPOHCTBA M U3MEPUTENbHBIEC TPHO
PUCYHKaM, COCTaBJIATh CXEMBI dJICKTPHUYECKUX LIETIEH C IOCIEI0BATEIbHBI

QJICMCHTOB, pa3jindasl YCJIOBHBIC 0003HaYCHHS JIIEMCHTOB QJICKTPHUYICCKUX

1.16

MIPUBOANUTH TPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEpax) MPaKTHUECK

3HAaHUN B TOBCEIHEBHOW JXM3HU JyIsi oOecrieueHuss O€30MacHOCTH TP
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3A0POBbSI U COOJIIO/ICHUSI HOP

OKpY’Karolleu cpene

1.17

OCYIIECTBIISAITh MOUCK WH(MOpMAIUU (PU3NIECKOro cojepkanus B cetu U

3HaHUN H HyTéM CpaBHCHHA HOIOJHUTCIBHBIX HMCTOYHHUKOB BBIACIIATL U

IIPOTUBOPEUUBOM U MOXKET OBITh HEJOCTOBEPHOM

1.18

WCIOJIb30BaTh IPU BBIMOJIHEHUH YYEOHBIX 3a/JlaHui Hay4dHO-TIOMYJISp

COJACPpIKaHUsA, CIIPABOYHBIC MATCpUaJibl, PECYPChl CCTU I/IHTepHCT; BJIaACT

TeKCTa, mpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBON CHCTEMEI B JIPY

1.19

co3aaBaTb COOCTBEHHBIC NIHUChbMEHHEIE U KpaTKUC YCTHBIC COO6HIGH
HECKOJBbKHMX HMCTOYHHKOB (bPISI/ILIeCKOl"O COACpIKaHusA, B TOM UYHUCIIC HY6J'I
HpOCKTHOﬁ Ui HCCHCHOB&TCHLCKOﬁ ACATCIIbBHOCTHU, IIPU 3TOM TIpaM

MOHSTUHMHBIN anmapar Kypca QU3uKU, COIPOBOXAATH BBICTYIUICHHUE MTPE3eH

1.20

IIPY BBIMIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIEeI0BaHUIN (U3NYECKUX MPOILIE
B IpyIIl€é B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4aMH, CJIEJAUTh 3a Bb
KOPPEKTUPOBaTh €r0, aJIeKBATHO OIICHUBATH COOCTBEHHBIM BKJIAJ B JCST

KOMMYHHKATHBHOC B3aHMOHeﬁCTBHe, MMPOSABJISAA TOTOBHOCTD PAa3peIIaTh KO




9 KUIIACC

Konx nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI 00pa3
OCHOBHOTI0 00111ero 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

Pas3iiniaTh ABJICHUS MO ONMUCAHHUIO UX XapaKTCPHBIX CBOMCTB U Ha OCH

JTaHHOE (PU3MUECKOE SBJICHHUE

1.3

pacno3HaBaTh NPOSIBICHHE H3YyUYEHHBIX (PU3MUECKHX SBICHUH B OKp

¢u3nyeckue SABJICHUS B MPUPOJE, IIPH 3TOM MEPEBOAUTH MPAKTUUECKY

CYILLIECTBEHHbIE CBOMCTBA (PU3HAKN) PU3NUECKUX SBICHUI

1.4

OIIMChIBATh N3YYCHHBLIC CBOMCTBA TE€I U (1)I/I3I/I‘ICCKI/IG SABJICHUS, HUCIIOJIb

OINMMCAHUHN TIPABUJIBHO TPAKTOBATH (1)1/1314%01(1/112 CMBICJI HCIIOJIB3YC
CIUHUIIbI (1)I/I3I/I‘I€CKI/IX BCJIIMYHUH, HAXOOUTH q)OpMYJ'II)I, CBA3BIBAIOIIHEC [T

APYIruMH BCIIMUUHAMUA, CTPOUTH Fpaq)I/IKI/I HU3YYCHHBIX 3aBUCUMOCTEH (1)I/I

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/IquI(I/Ie SABJICHUS U ITPOLICCCHI, UC

3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3allMChIBATh €r0 MAT

1.6

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YUCJE U B
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh PUUMHHO-CIIEICTBEHHbIE CB
3 JOrMYeCKHX IIaroB ¢ MOMOUIBIO 2 — 3 N3yYeHHBIX CBOMCTBA (PU3NUECK

HJIN 3aKOHOMCPHOCTHU

1.7

pemath pacuéTHble 3aJauyu (omuparomuecs Ha cuctemy u3 2 — 3 yp

(hopMyIbl, CBS3BIBAIOIINE (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHAIH
KpaTKO€ YCJIOBHE, BBISBISATh HEJAOCTAIONINE WM M30BITOUYHBIE JAaHHBIE,
HE0OXOIUMBIE JUIS PEIICHHUs, TPOBOJAUTH PACUETHI U OLICHUBATDH Peasluc

(hbU3UIECKOI BETUUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOKHO PEIIUTh Npu mHoMmMoum ¢

OIMMCAaHUC HCCIICAOBAHHWA, BBIACIIATH IPOBCPACMOC IPCAIIOJIOKCHHUE, O

IMMPOBCACHUA UCCIICAOBAHMA, ACJIaTh BbIBO/AbI, MHTCPIIPCTUPOBATL PE3YJIBT

1.9

MPOBOAUTH OMNBITBI MO HAOMIOACHUIO (U3MUECKUX SBICHUH HII

CaMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY U3 HM30BITOYHOIO Ha60pa O60py,[[

€ro pe3ynbTaThl, (HOPMYITHUPOBATH BHIBOIBI

1.10

IPOBOJUTH ITPU HEOOXOJAUMOCTH CEPHUI0 MIPSIMBIX U3MEPEHUH, ONIpeaes

BeJTMYMHBI ((DOKYCHOE PaCCTOSITHUE COOMPAFOIICH JUH3BI), 00OCHOBHIB




(u3mepurenabHOro mpudopa)

1.11

IIPOBOAWUTE UCCIICAOBAHUC 3aBHCHUMOCTECH (1)I/ISI/IT-ICCKI/IX BCJIIMYHH C HUCIIO
INIaHUPOBATb HCCIICAOBAHUC, CaAMOCTOATCIBHO CO6I/Ip8.TB YCTaHOB
HOJIy‘ICHHOfI 3aBUCHUMOCTH (I)I/I?:I/I‘-IGCKI/IX BCJIIMYHUH B BHIC Ta6JII/II_[I/I

pe3yjabTaTaM UCCICAOBAHUA

1.12

IMPOBOJAHUTE KOCBCHHBLIC HN3MCPCHUA (l)I/ISI/I‘IeCKI/IX BCJINMYHH. IIJIaH
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJHATE U3MCPCHUA, CICHY
BBIYUCIIATE 3HAYCHUC BCJIIMYMHBI M AHAJIM3UPOBATH IIOJIYUCHHBIC P

NOrpeIIHOCTHU H3MepeHHﬁ

1.13

coOuroaTh MpaBuiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopH

1.14

pa3nuyaTth OCHOBHBIE NMPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeneil: M
TBEPAOE TEJIO0, TOYECUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHET

MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NMPUHLHUIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB U TEXH
WX OINUCAHMS, HUCIOJIb3YsS 3HAHMUS O CBOMCTBAX (U3NYECKUX SBIICHU

3aKOHOMCPHOCTU

1.16

HCIIOJIB30BAaTh CXEMbl U CXEMATUYHBIE PUCYHKU H3YYCHHBIX TEXHHUYEC
pUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IMPHU PEUICHUH Yy4eOHO-IIp

CXCMbI AJIA ITOCTPOCHHA I/I306pa)KGHI/II71 B IINTOCKOM 3€pKaJIC U CO6I/IpaI-OI_I_I

1.17

OPUBOJIUTH MpPUMEpPHl (HAXOIUTh HWHPOPMALMIO O MpHUMEpax)
(¢u3NYeCKUX 3HAHUI B TOBCEIHEBHOW JKU3HU Ui obecrieueHus: Oe
npubopaMM W TEXHHYECKHMMH YyCTPOWCTBAMH, COXPAaHEHHS 3710

9KOJIOTMUECKOTO TIOBEJICHUS B OKPY KaIOILEH cpeae

1.18

OCYHIECTBIISATh TOUCK WHGPOPMAIUU (PU3UIECKOTO COJEPIKAHUS B C
(dbopMynHpysT TIOMCKOBBIH 3ampoc, HAXOJUTh IIYyTH OIPEIEICHU

I/IH(I)OpMaI_[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAaHUU U JOITOJIHUTCIIbHBIX UCTO

1.19

WCIOJIb30BaTh TMPHU BBHIMOTHCHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJIS
coJlepKaHusl, CIIPaBOYHbIE MaTepUaJIbl, peCypchl ceTu MIHTepHeT; Biiaje

TCKCTa, HpCO6p330BaHI/I$I I/IH(I)OpMaI_II/II/I W3 OJIHOM 3HAKOBOM CHCTEMEI B

1.20

co3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHO
WCTOYHUKOB (PU3NYECKOT0 COAEPIKAHUSA, MYyOJIMYHO MPECTaBIATh
UCCIIENOBATEIbCKOW JIEATEIBHOCTH, IIPU OTOM TI'PAMOTHO HCIIOJb3

anmapaTr Hu3y4aemoro paszaena (U3MKA U COMPOBOXKIATH BBICTYILI




0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH YYEOHBIX IIPOCKTOB W HCCIAEAOBaHUN (u3nyie
00513aHHOCTH B T'PYIINIE B COOTBETCTBUH C MOCTABICHHBIMU 33aJJa4aMH,
NEHCTBUI M KOPPEKTHPOBATH €T0, aJeKBaTHO OIEHUBATH COOCTBEHHBIN

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHC, IMPOABJIAA TOTOBHOC




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
paszena TeMeHTa IIpoBepsiemble 3JIeMeHTHI COEPKAHUSA
®U3UKA U EE POJIb B [IO3HAHWHU OKPYXXAIOIIETO MUPA

®duszuka — Hayka O mpupoje. SBneHus npupoabl. Puznveck

H TEIUIOBBIE, ATIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
®dusnueckne BenMWYMHBL. 3mepeHue (GU3NYECKUX BeIHY

I [TorpemHocts u3mMepenuit. MexayHapoaHasi cucTeMa eIMHUIL
EctecTBeHHOHay4YHBII METOJl TO3HAHUS: HAOIIOJEHHE, MOCT

1.3 BBIJIBIDKEHUE THUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIOTE3,

1 SABIIEHHS

14 Onucanne PU3NYECKHUX SBJICHUN C TIOMOIIBIO MOIeTIeH
[TpakTudeckue paboOThI:
HiHPar##3mepenne pacCTOSTHUH.
###Par##3meperne o0bEMa )KUIKOCTH B TBEPIIOTO Tea.

1> #Hi#HPar##OnpeieseHre pa3MepOB MaJbIX TEJ.
HiHPar###l3Mepenue TemnepaTypbl MpU MOMOLIM KUJIKOCTH
TEeMIEPaTypPhl

ITEPBOHAYAJIbHBIE CBEJJEHHW S O CTPOEHUU BEIIECTBA

#Hi#HPar##CTpoeHNE BEIIECTBA: aTOMBI U MOJIEKYJIBI, UX pa3Me

=1 JUCKPETHOE CTPOCHUE BELIECTBa
###Par## ]| Brokenne yacTull BemecTBa. CBsA3b CKOPOCTH JIBHKE

22 bpoyHnoBckoe nBmxenue, iuddysus

2 23 B3aumopeiicTBie YacTHI BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAH

HiHParf##ArperaTHple COCTOSIHMSL BEIIECTBA: CTPOEHUE Ta3

2.4 (KpUCTAITHYECKHUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMH BE
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

2.6 [TpakTHyeckue paboThI:




#iHPar#t##Onienka quamMeTpa aToMa METOZOM PSIIOB (C UCIIOIB3
HH#HHPar###ONbITH 10 HAOMIOJEHUIO TETJIOBOTO PaCIIMPEHHUs a3

HH#HPar###OnbITE IO 00HAPY>KEHUIO IEHCTBHSI CUII MOJICKYJISIPH

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

3.1 Mexannueckoe qBHkeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBU
12 #i#HPar##Cropoctb. CpellHsss CKOpOCTh IPHU HEPABHOMEPHO
' BPEMEHHU JIBUKECHUS
13 SIBnenue nHepuMy. 3aKOH HHEpLIMH. B3aumoielicTBUE TEN Kak II
' JBUKEeHHs Tel. Macca Kak Mepa UHEPTHOCTH Tejia
34 #i#HPar###] InotHocTh BemecTBa. CBS3b IUIOTHOCTH C KOJIMY
' 00BEMa BelecTBa
3.5 Cuna kak XapakTepHCTHKa B3aUMOJIEHCTBUS Tel
3.6 Cwita ynpyroctu v 3akoH ['yka. I3mepenune Cuiibl ¢ TOMOINIBIO [T
37 ##HPar##SIBnenue TaroreHus u cwia Tsokectd. Cuiia TsKecT
' tena. HeBecomocTh
3.8 Cuna tpenus. TpeHue CKOIbKEHUS U TpeHue nokos. Tpenue B 11
3.9 #Hi#HPar##CrojxeHne Cuil, HalpaBJIEHHBIX 110 OJHOW IpsIMOU. P
[TpakTiueckue paboThI:
OnpezneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHMs (mIap
ANIEKTPUYECKOTO aBTOMOOWIA U Tak jganee). OmpeaeneHue cp
3.10 Opycka WIM IIapuKa MO HAKJIOHHOW IUIOCKOCTH. OmpesereHu
OnpIThI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb PACTSKEHMS ([
MPUII0KEHHOU crJiibl. OTBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BECa TEJIa U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN
T dusnyeckue SBIECHUS B IPUPOJIE: IPUMEPDHI IBMKEHUS C pa3iny
' HEKUBOH MPUpOJIE, AEHCTBUE CHIIBI TPEHUSI B IPUPOE U TEXHUKE
3.12 TexHuyeckue yCTpoucTBa: IMHAMOMETP, MOAIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJIL, )KUIKOCTE 1 TA30OB

4.1 Jasnenne tBEpaoro Tena. CriocoObl YMEHBIIEHUS U YBETHUCHHS
4.2 [laBnenue raza. 3aBUCMMOCTb JJaBJI€HUS ra3za oT 00bEMa, TeMIIEp
4.3

Hepenaqa JaBJICHUA TBép,I[BIMI/I TCIaMH, XHUIKOCTAMH H




ITHeBMaTHUYECKIE MAIIMHBI

44

3aBUCHMOCTD JaBJICHU S KHUIKOCTH oT FJ'IY6I/IHBI . I'm

Coobmraromuecs cocyabl. [ uapaBnudeckre MeXaHU3MbI

4.5

Atmocdepa 3eman M atmochepHoe naBieHue. [IpuumHbI
o6onouxu 3emin. OnbiT Toppuuery. 3aBUCUMOCTh aTMOChHEPH

YpOBHEM MOps

4.6

Wzmepenue atmocdeproro aasnenus. [Ipubops! 1 nsmepeHus

4.7

JlelicTBUE KUIAKOCTH U ra3a Ha IOrPYKEHHOE B HUX Teslo. Bb

cuia. 3akoH Apxumesa

4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[TpakTuueckue paboThI:

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOT
tena. OrmnpeneneHUe BBITAJIKUBAIOIIEH CHIIBI, JIEWCTBYIOLIEH
XKUAKocTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHIIb
JKUAKOCTH, OT Macchl Tena. OmNbITh, JAEMOHCTPUPYIOLIUE 3a
CHJIBI, ICUCTBYIOIICH Ha TEJIO B KUIKOCTH, OT 00bEMa TOTPYKE
U OT INIOTHOCTH XkuakocTu. KoHcTpynpoBaHue apeomerpa Wil

OIpeIeNIEHNE €€ TPY30II0IbEMHOCTH

4.10

dusnueckue ABJIEHUS B MPUPOJE: BIUIHUE aTMOC(hEpHOro aa

IUIaBaHUE PbIO

4.11

TexHu4yeckue  YCTPOHCTBA:  COOOIIAIONIMECS  COCYIBI,

TUIPABIMYECKHUM Mpecc, MaHOMETP, 0apOMeETp, BEICOTOMED, TTOP

PABOTA, MOIIHOCTD, DHEPT U

5.1 Mexanuveckas padbora

5.2 Mexannueckasg MOIIHOCTE

5.3 [TpocThie MexaHU3MBI: pbIyar, 0JI0K, HAaKJIOHHAs TUIOCKOCTh. [pa

54 [IpumeHeHue paBuiia paBHOBECHUS pbldyara K OJI0Ky

55 «3onotoe mpaBmwiioy MexaHUKU. KoadduimeHt nonesHoro aei
' MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenmanpHast SHEPTUU TEJA, MTOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus

5.8 [Tonnas mexanuyeckast sHEpPrusl. 3aKOH U3MEHEHUS U COXPaHEH




[IpakTuueckue pabOTHI:
59 ###Par###Onpeneneane paOdOTHl CHIIBI TPEHUS TPUH PaBHO
. TOPU30HTAJIBbHOM NOBEpXHOCTU. MccnenoBaHue yCIIOBUN paB
KII/] HakJIOHHOM IIOCKOCTH. M3yueHne 3akoHa COXpaHEHUSI M€
5.10 du3nyeckue SBJICHUS B IPUPOJIC: pblUaru B TeJI€ YeJI0BEKa
- TexHuueckue yCTpOMCTBa: pblyar, MOJIBMKHBIA M HENOJB
' IUIOCKOCTh, MPOCTHIC MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena 3JIeMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOU TEOpUH
6.1 pa3Mepsbl MOJIEKY/IL. OnbITHI, MTOJTBEPKIAOIINE
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
62 Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM Be
. amopdHbIe Tena
63 OObsicCHEHHE CBOWMCTB Ta30B, JKUIKOCTEH W TBEPABIX T
. MOJIEKYJISIPHOKMHETHYECKON TEOPUH
6.4 CmauuBaHME U KallWJUISIPHBIE SIBIICHUS
6 6.5 TemnnoBoe pacHIMpeHHE U CKATHE
6.6 Temnepatypa. CBsi3b TEMIEPATYpPbl CO CKOPOCTHIO TEMIOBOTO
67 Buytpennss sHeprusi. CnocoObl W3MEHEHUS BHYTpPEHHEH
' COBEpILIEHHE PAOOTHI
6.8 Bupl Terionepenaun: TeronpoOBOIHOCTb, KOHBEKIUS, U3Ty4
6.9 KonuyecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTD BEllIECTBa
6.10 TernnooOMeH U TEII0OBOE paBHOBECHE. Y paBHEHHUE TEILIOBOTO
6.11 [InaBneHue u OTBEpIEBAHNE KPUCTALNINYECKHUX BEIECTB. Y JEl
610 [TapooOpazoBanue wu koHaeHcarus. Mcmapenue. Kum
' napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHSI OT aT




6.13

Brnaxnocts Bo3myxa

6.14

DHeprusi TOIUIUBA. Y JebHas TeII0Ta CropaHus

6.15

[Tpuniunsr  paboTel TernoBelx asurareneit KIIJ[ Tero

JIBUTATEJIH U 3alllUTa OKPY>KAIOIIEH cpeibl

6.16

3aKkoH COXpPAaHCHUSA U MIPECBPALICHHA SHEPIrK B TCILIOBBIX IIPOLT

6.17

[TpakTryeckue paboTHI:

HH#HPar###ONBITEL 10 0OHAPY>KEHUIO IEHCTBHS CHUII MOJIEKYJISIP
#HH##H#Par###ONBITH IO BBIPAIIUBAaHUIO KPUCTAJUIOB TOBAPEHHOM
HH#HPar###ONbITH IO HAOJIIOIEHUIO TEIUIOBOTO PACUIMPEHUs
TeJl.

#HH#HPar#H#Onpenenenye JaBieHus BO3qyxa B OaJuIoHe HINPHIL
HH##Par###ONbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICH
HaArpeBaHUs WK OXJIAXKICHHSL.

#H##Par##H IpoBepka TUIOTE3bl JHMHEWMHON 3aBUCUMOCTH MJI
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEpaTypHl.
#H##HParf##Habnonenne  U3MEHEHWs] BHYTPEHHEH  BHepT
TETUTOTIepeIayr U paOdOTHl BHEITHUX CHII.
###Par###lccnenoBanue sSBICHUS TETUIOOOMEHa TIPH CMEITH
BOJIBI.

##HPar###0npeeneHre KOJIMYeCTBa TEIUIOTHI, MOJyYEHHOTO
HarpeThIM METAJUTMYECKUM ITIIHHIPOM.
#H#Par##HOnpeneneHre yeqIbHOU TETIOEMKOCTH BEIIECTBA.
#i#HPar###lccnenoBanue npouecca HCIapeHus.
#i#H#Par###OnpeieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

#HHPar##H#Onpenenenne yaenbHOU TETIOTH TIJIaBICHUS JIbA.

6.18

dusnueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHH
IIpUpOJIe, KPUCTAIBI B Npupoze, uziydyeHue ConHIa, 3aMm

Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHeTa.

6.19

TexHuueckue  yCTpOWCTBA:  KANWUISIPbl, NPUMEPbl U
KHUJKOCTHBIM TEPMOMETpP, AATYMK TEMIIEPATyphbl, TEPMOC,

TUTPOMETPBI, ICUXPOMETD, ITapoBast TypOUHa, TBUTATENIb BHYT




OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J[Ba poaa 3JIeKTPUIECKUX 3apsI0B
75 B3aumopeiictBue 3apsbkeHHbIX Tenl. 3akoH Kysona (3aBucu
' 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTY TE
73 Onexrpuyeckoe nozie. HampsykEHHOCTH 3JEKTPUUECKOro IO
. AIEKTPUYECKHUX IO0JIeH (Ha KaueCTBEHHOM YPOBHE)
- Hocurenn »nexkTpuuecKkux 3apsioB. DJIEMEHTapHbIA 3JIEKT
. atoma. [IpoBOAHMKYN U AUDIIEKTPUKHU
7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTro 3apsiia
6 DNEeKTpUYECKUid TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTPU
. IIOCTOSIHHOTO TOKa
e JIeHCTBUS AJIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUYECKOE, Mar
. B JKUJKOCTSIX M rasax
7.8 Onexrpuueckas nenb. Cuia Toka. DJIEKTPUUIECKOe HANPSKEHU
7.9 CornpoTuBiieHHE IPOBOJAHUKA. Y ICIBHOE COMPOTUBIICHUE BEIIL
7.10 3akon Oma 11 y9acTKa 1enu
7.11 [TocnenoBarenbHOE M NapajIeIbHOE COEAMHEHUE POBOJHUKO
7.12 PaboTa 1 MOIIHOCTb ANEKTPHUUECKOTO TOKa. 3akoH J[xoyms — JI
DneKTpUYecKue Uenu U TMOTPEeOUTENN AIIEKTPUUYECKOW 3
7.13
3aMbIKaHUE
7.14 [TocTrossHHBIE MAarHUTHI. B3auMoelCTBUE TOCTOSHHBIX MATHUT
7.15 MarnutHoe nose. MarautHoe noJjie 3eMJIM U €ro 3HaYeHHE JIJT
OmnbIT Dpcrena. MaruuTHoe noJie 3eKTpruueckoro Toka. [Ipu
7.16
TEXHUKE
717 JlelficTBr€ MarHUTHOT'O T0JIS1 HA IPOBOJIHUK C TOKOM. DJIEKTPO
' Hcnons30BaHue 37EKTPOABUTATENIEH B TEXHUYECKUX YCTPOUCT
7.18 OnbiTel @apazes. SABiaeHUE TEKTPOMArHUTHON UHAyKIuu. [1p
710 Onextporenepatop. CrocoObl MOMYYEHHs SJIEKTPUUYECKOH 3
' BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
7.20 [TpakTrueckue pabOTHI:




OnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUU TEJ UHIYKIIMEH U pU
UccnenoBanue neicTBUs 3JIEKTPUUECKOTO MOJIS HA MPOBOTHUK
CO6opka u mpoBepka paboThl SJIEKTPUUECKOM 1IeTTH MOCTOSHHOT
W3mepenue u peryampoBaHUE CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHHUS.

UccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, HAYIIETO 4Yepe3 p
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD JIEKTPUUYECKOTO CO
€ro JUIMHBI, TUIOIIaH MOMEPEYHOr0 CEUCHUs U MaTepuaa.
[IpoBepka mpaBuiia CHOKEHUS HANPSHKEHUH MPH TMOCIEIOB
pesuctopoB. IIpoBepka mpaBuia AJis CHIBI TOKa TMpH
pesuctopoB. OrmpeneneHue padOThI AIEKTPUYECKOTO TOKA,
OrnpesiesieHne MOIITHOCTH AJIEKTPUUIECKOTO TOKA, BBIJIEIAEMOM
3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIOUKY, OT Harps
KIIJ] narpeBarens. VccrnegoBaHue MarHUTHOTO B3aUMO/ICHC
N3yueHrne MarHUTHOTO MOJSl MOCTOSTHHBIX MarHUTOB MPU HX
UccnenoBanue AEMCTBHS DJIEKTPUYECKOTO TOKAa Ha Mar
JEMOHCTPUPYIONTUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaT
CWJIbI TOKa W HampaBJeHHs] TOKa B KaTymike. M3yuenue e
MPOBOAHMK ¢ TOKOM. KOoHCTpyHnpoBaHue U U3ydeHue paboThl 3
KIIJI osnexkrtponBurarenbHOM  ycTaHOBKH. ONBITBI 110
AJIEKTPOMArHUTHON WHIYKIIMW: WCCIEIOBAaHUE W3MEHEHUHN

HMHAYKOUOHHOI'O TOKa

@usnuyeckue SBICHUSA B MPUPOJE: DICKTPUUYECKUE SIBICHUS

7.21 KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIU, apeiid Mmoaroco
KM3HH Ha 3eMIIe, TOJIIPHOE CUSHUE
TexHUUeCKue YCTPOKMCTBA: 3JIEKTPOCKON, aMmIepMerp, BO
79 ANEKTPUYECKOW  DHEPTHH,  DJIEKTPOOCBETUTENbHBIE 1T

AIIEKTPONPUOOPH  (IPUMEPHI),  AIEKTPHUYECKHE  TPEHoX

SJICKTPOABUIATCIIb IIOCTOAHHOI'O TOKA, TCHEPATOP IMMOCTOAHHOI




9 KUIIACC

Kon Kon
[IpoBepsieMble AIEMEHTHI COIepKaH
pasznena JJIeMEHTa
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannyeckoe nBuxeHre. MatepuanbHas Touka. CrcreMa oTc

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHUS

8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE JBUKEHHE
###Par##HepaBHoMepHOe npsiMonuHelHOe ABuxkeHue. Cpen

5.4 TeJa IPU HEPABHOMEPHOM JIBHKCHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEMHOE IBUKEHUE

8.6 #H##Par###CBoOoqHOe manenne. OneITe! [ anmies
#H##Par#H#HPaBHoMepHOE ABWIKEHHE MO OKpyX)HOCTU. llepu

8.7 JIuneitnas u yrioBast ckopocTd. LleHTpocTpeMuTenpHOe yCKope

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akoH HproToHa

8.10 Tperuii 3akon HeroTtoHa

8 8.11 HHHPar###T [pUHIMI CYTIEPIIO3ULIAM CHJT

8.12 Cuia ynpyroctu. 3akoH ['yka
#HH#Par#H##H##Cuna TpeHMs: CUJla TPEHUS CKOJIbKEHHS, cuia T

813 TpeHUst

8.14 #HH#HParf##Cuiia TSHDKECTU U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CK
JBuxenne muaHer Bokpyr Comnua. IlepBast kocMmuueckas

815 neperpys3Ku

8.16 PaBHOBecue MaTeprabHON TOUKH. AOCOIIOTHO TBEPIOE TEIO
#i#Par###PaBHoBecue TBEPAOro Tela C 3aKPEIUIEHHONW OCh

817 IleHnTp TsKECTH

8.18 Nmnynec Tena. Ismenenune ummnynbca. Mnynbsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 H#i#HPar###PeakTHBHOE IBMKEHHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh




8.22

Pabora cui TsxecTH, ynpyroctu, TpeHus. CBsi3b 3HEPIUU U pad

8.23

HOTCHHI/IaHBHaﬂ OHEPIU TCJia, IOAHATOr0 HaJl MIOBEPXHOCTHIO

8.24

[ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI

8.25

#H##Par##HKunernueckas sHeprus. Teopema 0 KHHETUUECKOH 3

8.26

HH#Par###3aKkOH COXpaHEHUS] MEXaHUYECKO YSHEPTUH

8.27

[TpakTyeckue paboTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJbXKEHUsI OpycKa WM JIBU
wiockocty. Onpenienenue yCKOpeHus Tela IIpu PaBHOYCKOPEH

IUIOCKOCTH.

HccnenoBaHnue 3aBUCMMOCTH IMYyTH OT BPEMEHHM IPU PABHO
HayalbHOM CKOPOCTH.

ITpoBepka runoTe3bl: €Ciiy PU paBHOYCKOPEHHOM JIBUKEHUH O
OTHOCATCS Kak psJl HEUETHBIX 4YHCEN, TO COOTBETCTBYIO
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHSI CKOJIBXKEHHS OT C

Omnpenenenne kodpduuueHTa TpeHHs ckoibxkeHus. Ormnpene

Omnpenenenne padoThl CHIIbI TPEHUS IPU PABHOMEPHOM JBUXKE
nosepxHoctu. OmpeneneHue pabOTbl CHIIBI  YOPYTrOCTH

HCIIOJB30BaHHUECM HECIIOABHIKHOT'O M ITOJABHXKHOI'O 0JIOKOB

8.28

duzngeckue SBJICHHUSI B npupoac: IMpUJIWBbBI U OTJIMBBI, OB

CUCTEMBI, PCAKTUBHOC IBHUXKCHHUEC JKUBBIX OPIraHU3MOB

8.29

Texunueckne YCTPOﬁCTBaZ CIINAOMCTpP, AATUYHUKH ITIOJIOKCHUSA

paKeThl

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenbHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTUKHU KO

9.1
aMIUTUTY 12

99 MaremaTuyeckuii U NPYKUHHBIM MasTHUKU. lIpeBpaimienue 3

' JIBI>KEHUH

9.3 3aryxaromue kosnebanus. BeinyxeHHble koneOanus. Pezonanc
Mexanudeckue BosiHbI. CBoOMCTBAa MexaHn4yeckux BoJiH. [Ipomo

94 JlnvHa BOJHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexaHuyec
CEMICMUYECKHUE BOJHBI

9.5 3ByK. ['poMKOCTb U BbIcOTa 3BYKa. OTpakeHHe 3ByKa




9.6

NHuppa3Byk u ynbpTpasByk

9.7

[TpakTuueckue paboThI:

OmnpeneneHne 4acTOThI U EpHOAa KoJIeOaHUH MaTeMaTHYeCKOT
Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MpyKUHHOTO Ma.
HccnenoBanue 3aBUCMMOCTH IepuoJa KoyieOaHUN IMO/BELICHH
HUTH. VcenenoBanue 3aBUCUMOCTH Iepuoja KonebaHui mpy
rpy3a. [IpoBepka He3aBUCMMOCTH MepHoJa KojiebaHuil rpysa,

MAacChl Ipy3a U KECTKOCTHU NPYKUHBL. VI3MepeHue yCKOpeHus CB

9.8

duznueckue SABJICHUS B npupoJec: BOCHPHUATUC 3BYKOB

celicMUYecKre BOJIHBI, HYHAMH, 3XO

9.9

Texnuueckue YCTpOﬁCTBaZ 9X0JIOT, UCITOJIb30BAHHC YJIbTPA3BYK

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1 DJEKTPOMAarHuTHOE I0JI€. DJIEKTPOMAarHUTHbIE BOJIHBIL. CBOMCT
10.2 IIIxana >1€eKTPOMarHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas npupoaa ceera. CKkopocTs cBeTa. BoaHOBBI
10 104 [TpakTuyeckue paboOTHI:
' W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH ¢ TOMOIIbIO MOOH
105 dusznueckue SBJICHUS B MPUPOE: OMOJIOTrHYecKoe NEeHCTBUE BU
' U PEHTI€HOBCKOI'O U3TyYEHUI
10.6 TexHu4eckue yCTponcTBa: UCIOIB30BAHUE FIEKTPOMArHUTHBIX
CBETOBBIE SBJIEHUA
11.1 JlyueBast moznenb cBera. UcTOUHMKH cBETa
11.2 [IpsamosinHEitHOE pacIpOCTpaHEHUE CBETA
11.3 Ortpaxenue cera. [Iimockoe 3epkasio. 3aKOH OTpakKEHUs CBETa
11.4 [Ipenomnenue cBeta. 3akoH npenomieHus cBera. [loaHoe BHYT
11 11.5 JIunza. Xop tyuei B JIMH3E
11.6 OnTuyeckas cuctema (oroanmapaTa, MUKPOCKOTIA M TEJIECKOTIIA
11.7 ['ma3 kak ontudeckas cucreMa. bM3opyKocTh U JabHO30PKOC
118 Paznoxenue Genoro cera B cnektp. OnbiTel Hetorona. Cio
' ucniepcus ceera
11.9 [TpakTrueckune paboThI:




#HiHPar###lccnenoBanne 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETO
#H#Par##l3yuenne XapakTEPUCTHK U300pKEHUS TPEeIMETa B
#i#HParf##lccinenoBaHne 3aBUCUMOCTH yTIJla IPEJIOMIICHUS CBE
Ha TPaHUIIE «BO3AYX — CTEKIION.
#i#Par### lonyuenne n300pakeHHI ¢ TOMOIIBIO coOUparomen
#iHPar#t##Onpenencare HOKyCHOTO pacCTOSHUS M ONITHYECKON
HH##Par###ONBITHI 110 Pa3JI0KEHNIO 0EJI0T0 CBETA B CIEKTP.
H##Par###ONbIThl 10 BOCHPUATHIO LIBETA MPEIMETOB MIPH UX
GUIBTPHI
1110 @dusnueckue sBiaeHus B npupojne: 3atmenus ConHuma u Jly
' SBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpoicTBa: 0YKH, IEPUCKOT, (hoToanmapar, onT
KBAHTOBBIE ABJIEHUA
12.1 OmnpiTel Pesepdopaa u niianerapHas Mojienb atroma. MoJienp aT
12.2 Ucnyckanue u normouieHre cera aroMoM. KBantsl. JIuneiuar
12.3 PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3I1y4eHus
12.4 Ctpoenue atoMHOTO sizipa. HykiioHHast MOJIeIb aTOMHOTO si/Ipa.
12.5 PannoaxtuBHbIe peBpanieHus. Ilepron norypacnasa aTOMHBIX
12.6 SnepHblie peakyu. 3aKOHbI COXPAHEHUS 3apsiZIOBOTO U MaCCOBO
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
12.8 Peakumu cuntesa u genenusd saep. Mcrtounnku sHeprun ColtHI
12 12.9 Snepnas sHepreTuka. /leficTBue paJOaKTUBHBIX U3TyYEHUN Ha
[TpakTudeckue paboThI:
Habnronenune CrjIoNHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHHUS.
12.10 UccnenoBanue TpeKOB: U3MEPEHUWE SHEPrUM YACTUIIBI 11
¢dororpadusm).
W3mepenne paaroakTUBHOTO GoHa
dusznueckue SBICHUS B MPUPOJIE: ECTECTBEHHBIN paJl0aKTUBH
12.11 PaIOAKTUBHOE U3JIyYEHUE IIPUPOIHBIX MHUHEPAIIOB, JCUCTBUE
Ha OpPraHu3M YeJIoBeKa
12.12 TexHuuecKue yCTpOMCTBA: CIEKTPOCKON, MHANBHUIYAJIbHBIN 103







IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kox npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM pe3yJabTaTaM 0a30BOro
00pa3oBaTeILHO MPOrpaMMbl OCHOBHOI'O 00111er0o 00pa30BaHUA HA

[lonumanue ponu ¢GU3MKK B HAYYHOW KapTUHE MHpPA; CPOPMHUPOBAHH

3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTU SIBJICHUH NPUPOABI, O PO
cucteMooOpasyromed poiau (PU3UKH B Pa3BUTHU €CTECTBEHHBIX Ha
IBOJTIOUUH (PU3NUECKUX 3HAHUN U UX POJIHM B LEIOCTHON €CTECTBEHHOH
POCCHICKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, 00BSIC

MuUpa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHUA O BUAAX MaTepuu (BEIIECTBO M IMOJE), O IBMKEHHH KaK CIOCO
aTOMHO-MOJICKYJISIPHOW TEOpPUH CTPOEHHUS BEIIECTBA, O (U3UYECKOI
(MexaHMYeCKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); Y
ONMCAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCT
SBJIEHUE; YMEHHE PACIO3HABATh MPOSIBICHUE U3YUCHHBIX (PU3NYECKUX

BBIACIIIA UX CYHICCTBCHHBIC CBOMCTBA (HpI/ISHaKI/I)

Bnaaenne ocHOBaMM MOHSTHITHOTO arrapara 1 CUMBOJIMYCCKOT'O S3bI

JUIL pelieHus Y4eOHBIX 3a/ad; YMEHHE XapaKTepu30BaTh CBOWCTB

IMPpOUCCChI, UCITOJIB3YS Q)YHHaMeHTaHBHBIG " OSMITUPHUICCKUC 3aKOHBI

YMeHHe ONuCKHIBaTh HU3YYCHHBIC CBOMCTBA Tel U (1)I/ISI/I‘ICCKI/IG SB

BCJIMYHHBI

Bnagenue ocHOBaMu METOJ0B HAyYHOT'O MO3HAHUS C y4ETOM COOIIOE

HaOMroAeHNE (PU3HUCCKUX SBICHHM:
YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
10 MHCTPYKIIMH, ONUCHIBATH X0 OTBITA U 3aMCHIBATh €T0 PE3yJIbTATHI,
MIPOBEJICHUE TPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NIECKIX BEITUUHH:
CaMOCTOSITEIIFHO COOMpaTh IKCICPUMEHTAIBLHYIO YCTAaHOBKY IO HWHC
BEJIMUMHBI M aHAJM3UPOBATh MOJIYYEHHBIE PE3yJbTaThl C YUETOM 3aj]a
WU3MEPEHUN;

MPOBEACHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIIEOBAHUM;

OKCIICPUMCHTAJIbHYIKO  YCTAHOBKY W TPOBOJUTH HCCIICAOBAHUC II




IMOJIY4YCHHBIC 3aBUCHUMOCTHU (1)I/I3I/I‘I€CKI/IX BCJIMYHH B BUJIC Ta6JII/III H Irpa

ACJIaTb BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHUS

[TonnMaHue XapakTEPHBIX CBOMCTB (PU3MUECKUX MOjCIeH (MaTepHallb
TEJI0, MOJEIN CTPOECHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, IJIAHETA

MOJICJIb aTOMHOTO SI/Ipa) U YMEHUE MIPUMEHSTh UX JJIsi OObSICHEHUS (u3

YMmenue oOBSACHATH (hU3MUECKHEe TMPOLECChl M CBOMCTBA Tel, B TOM
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIATH I
CTPOUTH OOBSICHEHHE C OMOPOW Ha M3y4YEHHbIE CBOMCTBA (HU3MUECKUX

3aKOHOMCPHOCTU U MOJCIIN

YMmenue pemate pacuérHble 3amaud (Ha Oasze 2 — 3 ypaBHEHMI),

CBSI3BIBarOIIME (PU3NYECKHE BEITMYMHBI, B YACTHOCTH, 3alTUCHIBATH Kpa
HeJIOCTaIOIINEe JaHHble, BEIOUPATh 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBbIE
CTIpaBOYHBIC JaHHBIC, TPOBOAMTH PACUYETHI U OLICHUBATH PEATUCTH
(GU3MUECKON BEIMYHMHBL, YMEHHE ONpPEAETSITh Pa3MEepHOCTh (PU3UUECK

PELLICHUH 3a/1a9u

YMeHHe XapakTepu3oBaThb IPHUHIMUIBI JEUCTBUS TEXHUYECKUX YCTP
pUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJOTHYECKUX IPOLECCOB MO HX

CBOWCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3UUECKUE 3aKOHOM

10

YMeHHne UCHOIb30BaTh 3HAHUS O (bI/ISI/I‘-IeCKI/IX SABJICHUAX B IIOBCCIH
0€301acHOCTH MPU 0OpaIIeHUU C OBITOBBIMU MPUOOPAMH M TEXHUYECK
3I0pOBbsl M COONIOJCHUS HOPM JKOJIOTUYECKOTO TMOBEACHHUS B OK
H€O6XOI[I/IMOCTI/I MMPUMCHCHU A I[OCTI/I)KCHI/II\/’I (1)I/ISI/IKI/I u TEXH

IMIPHUPOAOIIOJIBb30BAHUA

11

OneiT moucka, mpeoOpa3oBaHUS U TPEIACTaBICHUS HHPOPMAIIUN
MCIOJIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH; y
NOJy4YeHHOW WMH(GOpPMallMd Ha OCHOBE MMEIOIIUXCS 3HAHWM W JOMOJH
WCIIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOIYJIS
CoJlep’KaHusl, CIpaBOYHbIE MaTepuajbl, pecypcbl cetu HHTepHer;

npeobpa3oBanus HHGOOPMALIUY U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

MMUCbMEHHBIC U YCTHBIE COOOIIEHNsI HA OCHOBE HH(MOPMAIINH M3 HECKOJ




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, TIPOBEPAEMbIX HA

OI'9 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
1.1 Mexanndeckoe aBuxeHue. MarepuaneHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
19 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHUE. CpeliHsst CKOpocTh. Dopmyiia i1 BBIUKCIIE
PaBHOMEepHOE NpPSIMOIMHENHOE ABM)KEHHE. 3aBUCHUMOCTh KOOpPAMHATHI Tejla OT BpE
IPSIMOJIMHEVMHOT O ABUKCHHUS:
13 () =x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHHU JUIsl NMPOEKLUUU CKOPOCTH, MPOCKIUH IepeMe
PaBHOMEPHOM INPSAMOJIMHENHOM JBUKEHUH
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B ClIydae paBHOYCKOPEHHOTO IPSIMOJIMHENH
3
Sy(f)=vo, *i+ay* %
@opmyabl 118 NPOEKUMH TEPEMEIICHUs, IPOEKIUH CKOPOCTH M IPOEKLHU YCK
IIPSIMOJIMHEWHOM JIBHKECHUU:
1.4 5. (D=0, t+a, i
2
Ur('f) =Upy T, 1,
a, (f) =canst,
U:_.l.: - U-__.l.: =2a,s,
I'paduky 3aBHCHUMOCTH OT BpEMEHH Uil NPOCKIMH YCKOPEHHUS, IMPOEKIUH CKOp
KOOpPJMHATHI IIPU PABHOYCKOPEHHOM IIPSIMOJIMHENHOM JBUKCHUH
CBobonHoe naaeHue. GopMyJsibl, ONMUCHIBAIOLIME CBOOOIHOE MaJECHUE Teja M0 BEpTH
1.5 BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3emun). I'paduku 3aBUCUMOCTH OT BPEMEHH IS
CKOpPOCTH U KOOPAMHATHI IPU CBOOOAHOM MAaJICHUH Tejla 110 BEPTHKAIN
CKOpOCTh PaBHOMEPHOI'O JBMKECHHS TENA 110 OKPYKHOCTH. HampasiieHue CKOpoCTH.
r @dopmyna 1715 BBIYUCIEHUS CKOPOCTH YEpe3 paJuyc OKPYKHOCTHU U MEpUO] 0OpallieHus:
' _ 2nR
i




LlenTpocTpeMurenbHoe yckopeHue. HarpaBieHue IEHTPOCTPEMHUTEILHOTO YCKOPEH

YCKOpEHUSI:
a._= 24
R

1.7 P=y
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHHe CUIl
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
ConanpaBieHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHJIbI, JEHCTBYIOIIEH Ha TEJIO0
B3anmopeiicteue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fra=—Fis
Tpenue nokos u TpeHue ckoybxeHus. PopMyiia 1Jis BBIYUCICHUS] MOAYJIS CUIIbI TPEHUSI
F_=pn-N
112 =t
Hedopmanus tena. Yrpyrue u Heynpyrue aepopmarnuu. 3aKoH ynpyroi aepopmanuu (3
F=k-Al
1.13

1.14

BCCMI/IpHOG TATOTECHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:




My - 1My
1" 72
RZ
Cuna TsixecTu. Y CKOpeHHe cBOOOIHOTO MMaICHHUS.

F=0G-

CDOpMYJ'Ia JJIA BBIYUCIICHUA CHUJIBI TSXCCTH BOJIU3H MOBCPXHOCTHU 3emmm: F = mg.

JBwxkenue mnanet Bokpyr Comnina. [lepBas kocMuueckas ckopocts. HeBecoMocTs u e

1.15

Nwmmynse Tena — BekTopHas (u3nvecKas BeITnIruHa.
p=mo

Nmnynsc cucremsl Te. U3menenne umiyiabsca. UMnynnbe cuisl

1.16

3akoH COXpPaHCHUS UMITYJIbCAa IJIA 3aMKHYTOI\/JI CUCTCMBI TCJI.
Dp=nyUy +my U, =const

PeakTuBHOE ABMKCHUE

1.17

Mexanunueckas pabota. @opmysia A BBIYUCICHUS pPaOOThI CHIIBL:

A=Fscosc

Mexannueckas MOITHOCTb:

1.18

Kunernueckas u moTeHIMaIbHAS OHEPIuUs. CDopMyna JJIs1 BBIYMCIICHU S KUHETHYCCKOM 3H

g
L
Be=—5-

TeopeMa o0 knHeTHUYECKOU YHEprun. PopMyIa I BBIYUCIICHNS IOTEHIIMAIBHON DHEPTU

Hag 3eMIIEi:

E_=meh
P e

1.19

Mexannueckas OHCPIUs:
E=E,+E,

3aKOH COXpaHEHUsI MEXaHN4eCKOHN Heprun. @opMyiia sl 3aKOHA COXPaHEHHsI MEXaHU
cui TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPTUM NPU HAJTUYMU CUJIBI TPEHHUS.

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE MIPABMIIO» MEXAHHKHU.




Peruar. MomeHT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
4/ 1 —
M, +M, +..=0
[MoxBwxHbIN 1 HenoABXKHBINA 0110ku. KII1/] mpocThIX MeXaHU3MOB,

n= Anonesnas
‘4‘33.11‘3&11333&3

1.21

JlaBiieHne TBEPAOTO TENA.
®dopmyna 1715 BEIYUCICHUS JaBJI€HUs TBEPAOTO Tema:

bl
|

JaBnenue raza. ATMocepHoe 1aBlIeHUE.

FI/IIIpOCTaTI/I‘-IeCKOe AAaBJICHUC BHYTPH KUAKOCTHU.

CDopMyna JJI1 BBIYUCIICHUA OaBJICHUSA BHYTPH ) KUAKOCTH:

p=pgh+p,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. Dopmyna s ONpEACNICHHUs] BBITAIKUBAIOMICH CHIIBI, JEHCTBYIO

KNUOKOCTh UJIU raas:
F_i_p.'i. = ng

Vcaosue nnaBanus tena. [InaBanue CYJI0B U BO3AYyXOILIaBaHUEC

1.24

Mexanuueckue kosneOaHusi. AMIUIMTYAa, Iepuoa U yactora kosnebanui. dopmyna, ¢

KOJIEOAHUIA;

1.25

MatemaTnueckuil ¥ Npy>KMHHBIN MasTHUKU. [IpeBpalieHre sHepruu npu KonedaTeIbHO

1.26

3aryxatomme konedanus. Beinyxaennsie konebanus. Pesonanc

1.27

MexaHn4decKre BOJIHBI. HpOI[OJII)HBIC " NONCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTB P

L=v-T

1.28

3Byk. ['pomMKoOCTb 1 BbIcOTa 3ByKa. OTpa)keHHe 3ByKOBOW BOJIHBI HAa TPAHUIIE IBYX CpEJ.




1.29

IIpakxmuueckue pabomul

N3mepenue cpenHell IJIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI, KECTKOCTH TPy
CKOJILKEHUS; paOOTHl CUIIBI TPEHHSI, CHJIBI YIIPYTOCTH; CPEeIHEH CKOPOCTU JBHXKEHUS O

YCKOpeHHUsi Opycka MpU JBMKEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOTHl U HEPUOA
MasTHHUKA; YacTOTHI M MEpPHOAa KoleOaHUH MpPY>KUHHOTO MasTHUKA; MOMEHTA CHJIBI, 1

CWJIbI YIIPYTOCTH MPU MOJABEME Ipy3a € MOMOIIBI0 HETIOABM)KHOTO 0JI0Ka; pabOThI CHUIIBI

MOMOIIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYXKEHHOM YacCTH T

HE3aBHCUMOCTH BBITAJKHBAIOIIEH CHIIBI OT MAacChl TeJa; CUJIbl TPEHHS CKOJIbKEHHS OT C

poJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENEHU Jedopmall
OT yrja HaKJIOHA HAMpAaBJSIONICH; mepruoaa (9acTOThl) KOJIEOAHM HUTSHOTO MasT

KoJIeOaHUH MPY>KUHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTU NMPYNKHUHBI; UCCIE]

Kos1e0aHUI HUTSIHOIO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHS pblyar

1.30

Dusuueckue s61eHUS 8 npupode.‘ NpUMCPbI ABMXXCHUA C Pa3IMYHBIMHU CKOPOCTAMH
HeﬁCTBHC CWJIbI TPCHUS B IIPUPOAC U TCXHUKE, ITPHUIIMBLI U OTJIMBBI, IBUKCHUC TIJIAHCT C
ABUXKXCHUC JKUBBIX OPraHU3MOB, pbldYard B TECJIC YCIOBCKA, BIIMAHUC aTMOC(bepHOI‘O

IIaBaHUEC pr6, BOCIIPHUATHUEC 3BYKOB ) XUBOTHBIMHU, 3€EMJICTPACCHUC, celicMUYecKre BOJIHBI,

1.31

Texnuueckue ycmpoiicmea: CIHJIOMETD, JaTYUKH ITOJIOKEHHSI, PACCTOSIHUS U YCKOPEH
PaKEThl, pblYyar, HOI[BH)KHBIﬁ u HCHO,Z[BI/I)KHLII\/'I 6JIOKI/I, HaKJIOHHas IIJIOCKOCTB,
cooOmiarmuecss COCyAbl, YCTPOWCTBO BOJOIPOBONA, THAPABIMYCCKHIA Ipecc, MaH

HOleHCBOf/'I HAaCoC, apCoOMETpP, 3XO0JIOT, UCITIOJIb30BAHUC YJIBTPA3BYKA B 6BITy U TCXHUKEC

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKCHUS MOJIGKyJI?IpHO-KHHeTI/I‘ICCKOfI TCOpPHUU CTPOCHUA BCIICCTBA.

ra3000pa3HOro coCTOsIHUI BenecTBa. Kpucrammyeckue u amopdHbIe Tena

2.2

JBrxenue yactuil Beniecta. CBsI3b CKOPOCTH ABMKEHHS YacCTHIL ¢ TeMrepaTypoi. bpoy

23

CMaunBaHue 1 KalTWJIIAPHBIC SABJICHUA

24

TemnoBoe pacIupeHUC U CKATHUC

2.5

TemnoBoe paBHOBECHUC

2.6

BHYTpeHHH}I OHEPTIUs. PabGora u TCILIOINICpCaadya KaK CIIOCOOBI M3MEHCHUS BHyTpeHHCI\/'I ¢}

2.7

BI/I,Z[BI TCIUIONCpCaAavYmn: TCIUIONPOBOAHOCTh, KOHBCKI M, U3JTYYCHHUC

2.8

HarpeBanue n oxnaxnenue ten. KoamyecTBo TEIUIOTHI. Y AebHAs TEINIOEMKOCTD:

P 1

QO=cm\t,—1,)




3aKOH COXpaHEeHHsI SHEPTUHU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOTro OaaHca:

2.9 QI_QE +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHWe BHYTpPEHHEH HSHEpruu B IMpoliecce HCmape
2.10 KHUJIKOCTHU. Y IebHasl TeIIoTa mapoodpazosanusi: L = O/m
2.11 BnaxnocTs BO31yxa
[InaBnenue u kpucramuzauus. VI3MeHeHne BHYTPEHHEN SHEPTUH NP IJIABJICHUU U KPU
IUIaBJICHMS:
2.12
=2
iy
513 BHyTpeHHss sHEpTusi CropaHus TOIUIUBA. Y IelbHAsI TEIJIOTa CTOpaHus TOIuBa: g = O/
2.14 [Tpunnumner padoTs! TeroBsix Asuratenei. KIIJ[ TermoBoro apurarens
Ilpakmuueckue pabomol
N3Mmepenue ynenbHON TEMI0EMKOCTH METAJUIMYECKOTO LIUIMHAPA; KOJIUYECTBA TEMJIOTHI,
515 TeMreparypbl (UKCHPOBAHHOW MAacChl, B KOTOPYIO OITYIIEH HArpeThId IWIMHAD; K
' HarpeTbiM IWIMHIPOM, IMOCJIE OMYCKaHUs €ro B BOJy KOMHATHOW TeMIIEpaTyphl; OTHO
yIEIbHOU TEIUIOTHI IUIaBJIeHU Jibja. MccnenoBanue n3MeHEHUsT TEMITEPATyPhl BOJBI TIP
TEMJI000MEeHa TIPY CMEIIMBAHUH XOJIOTHON M TOPSYEH BOJIBI; pollecca CIapeHus
516 Qusuueckue s671eHUs 8 NpUpooe. TIOBEPXHOCTHOE HATSHKEHUE U KAMMIIISIPHBIC SIBICHHS B
' n3nyuenue ColHIa, 3aMep3aHe BOIOEMOB, MOPCKUE OpHU3bI; 00pa3oBaHNE POCHI, TYMaH
TexHuueckue ycmpoticmea. KaNWUISPbl, TPUMEPHl HCIOIb30BAHUS KPUCTAJUIOB, X
2.17 TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, THUTPOMETPBI, IICUXPOMETD,
BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU
3.1 Dnektpusaius Te. [[Ba BUia aIEKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKoH COXpaHEHHsI SJIEKTPUUECKOT0 3apsiia
34

QHCKTPI/I‘-ICCKOC IIoJIc. HaprI)KéHHOCTB QJICKTPHUYCCKOT'O II0JIA. HpI/IHI_II/IH cynepno3un




KaueCTBEHHOM YPOBHE)

Hocurenu snexrpudeckux 3apsaoB. JIeHCTBHE SIEKTPUYECKOrO MOJS HA DIIEKTPHUY

3.5
JIUBJICKTPUKHU
ITocTosiHHBIN neKTpUYecKuil TOK. JlelcTBHs anekTpuueckoro Toka. Cuna toka. Hanpsix
I=q/t, U=A4/4
3.6
DJIEKTPUYECKOE CONMPOTUBIICHHUE. Y ACTBHOE MIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
3.8 3akoH OMa 75 y4acTtka snektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOTHUKOB:
. T—TT T - -
I :j'}q '[r' —'["l _'[r"}-. R_R]. _R-}
3.9 [TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;I=I+1;R=—.
] B ST 2
CwmenaHHbIe COSTMHEHUS TTPOBOJHUKOB
3.10 PaGota u moutHoCTh 3nekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[>oyns — Jlenna:
3.11 2
. Q=I"-R-t
3.12 OnbIT Dpcrena. MarHuTHOE 10JI€ IPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHuTHOM WH
3.13 MarautHoO€e noJjie HOCTOSIHHOI'O MarHuTa. B3anMoIelcTBHE ITOCTOSHHBIX MAarHUTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue snekTpoMarauTHON nHAyKuuu. [Ipasuiio Jlenma
Ipaxmuueckue pabomul
316 H3MepeHne 3JIeKTPUYECKOr0 CONMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH SJIEKTPUYECKOTO

TOKa.

I/ICC.HGI[OBaHI/Ie 3aBUCMMOCTH CHJIbI TOKd, BO3HUKAIOIICTO B IMPOBOAHUKC (p€3I/ICTOpBI,




KOHIIaX IPOBOJHMKA; 3aBUCUMOCTU COIPOTUBJIEHUS OT JJMHBI INPOBOJHMKA, ILIOLIAJ
YIIeIIbHOTO CONPOTUBIIEHUS.
IIpoBepka npaBuiia 17 SJIEKTPUUECKOTO HAMPSIKEHUSI TP M1OCIIE0BATEILHOM COEINHE

CHWJIBI 3JIEKTPUUYECKOT0 TOKA MPH MapajljieIbHOM COEUHEHUH ITPOBOJHUKOB (PE3UCTOPHI

Qu3zuueckue A61eHUs 8 npupooe: dIEKTPUUECKUE SIBICHUS B aTMocdepe, ANeKTPUIECTBO

317 noJie 3emiu, apei¢ MoII0COB, pOJib MArHUTHOTO MOJIS JUISl )KU3HHU Ha 3eMile, MOJISIPHOE C
Texnuueckue ycmpoiicmea: SIEKTPOCKON, aMIEPMETp, BOJBTMETpP, peocTar, Cc4é

3.18 3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTeNbHBIE JJICKTPONPUOOPHI (IIPUMEPHI), 3
3JIEKTPOMArHUT, AJIEKTPOABUraTeNb IIOCTOSHHOIO TOKA, FT€HepaTOp MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojzensb cBeta. lIpsimosinHeHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [Tnockoe 3epkano

3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Jucnepcus cBeta

3.24 Jlunza. Xox mydeit B mua3ze. DokycHoe paccTossHre TUH3bL. OnTudeckas cuiia JUH3bL: D

3.25 I'ma3 xak ontuyeckas cucrema. Onruueckue mpudopsI
IIpaxmuueckue pabomul
#H#HPar#Ht#l13MepeHre ONTUYECKOM CHIIBI coOMparomeil JHH3bI; (DOKYCHOTO PaccTo
CBOWCTBY paBEHCTBA pa3MEpOB MpeaMeTa H H300paKeHHUsI, KOTJa IPEIMET PACIIOIOKEH

3.26 MIPEJIOMIICHUS CTEKIIA.
##Par###llccnenoBanne CBOWCTBA W300paKEHMsI, IOJYYEHHOTO C IIOMOIIBIO CO
(hOKYCHOTO PacCTOSHUS ABYX CIIO)KEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEIOMIICHUSI CBET
TpaHHIIE «BO3YX — CTEKIIO»

397 Qusuueckue aenrenus 6 npupooe: 3atMenuss Connua u JIyHsl, iBeTa Tej, ONTHYECKUE S

' pedpakmus, pagyra, MUpPax)
3.28 Texnuueckue ycmpoticmaa: 04KH, TIEpUCKoI, (poToanmapar, ONTHIECKHUE CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA

4.1 PagunoaktuBHOCTh. Anb(a-, 6eta-, ramma-u3inydenus. Peakunu ansga-u 6era-pacnaa

4.2 OmnbiThl Pesepdopraa o paccesnuto anbga-yactul. [Inmanerapuas Moaenb aroma

4.3 CocraB aromHoro sapa. M3oromnsl

4.4 [Tepuon nonypacnaza aTOMHBIX SIAEP

4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEN




4.6

DQusuueckue A81eHUA 8 Npupode. €CTECTBCHHBIH PaJMOAKTHBHBIN (OH, KOCMHYECKHE JI

IMpUPOIHBIX MUHEPAJIOB, HeﬁCTBHe PaaruOaKTUBHBIX I/ISJ'Iy‘-IeHI/Iﬁ Ha OpraHu3Mm 4C€JIOBCKa

4.7

Texuuueckue ycmpoticmea: CIIEKTPOCKOII, MHAUBUAYAIbHBIN 103UMETp, Kamepa Buibco




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkuimoHepHOE 00111€CTBO
«M3natenbctBo «IIpocBemenne»

®dusuka, 8 xknace/ [lepeimkua .M., iBanoB A.U., AkiimoHEpHOE 0OIIIECTBO
«M3parensctBO «lIpocBemenue»

®dusuka: 9-ii knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [leppimkun U. M.,
I'ytauk E. M., BanoB A. 1., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBenieHue

METOAUYECKHUE MATEPHUAJIBI JISI YUUTEJIA

®usuka. lugakrnueckue Mmarepuanisl K yaeOHuky A.B. Ilepbiikuna. 7
knacc/Mapon A.E., Mapon E.A.

®dusuka. COOpHUK BOIIPOCOB M 3aj71a4 kK yueOHuky A.B. Ileprimikuna. 7
kiacc/Mapon A.E., Mapon E.A., [1o3otickuii C.B.

®wusuka. /lnarnoctuueckue padotsl Kk yueOHuky A.B. [lepoimkuna. 7
kiacc/Illaxmarosa B.B., Illedep O.P.

®wusuka. Tecrtrl. 7 xnacc/XannanoB H.K., Xannanosa T.A.

®dusuka. Meroauyeckoe nocoobue k yueonuky A.B. Ileprimkuna. 7
kiacc/@unonosuy H.B.

®dusuka. lunakruaeckue MaTepransl K yueOHuky A.B. Iepeimkuna. 8



kiacc/Mapon A.E. , Mapon E.A.

®wusznka. COOpHUK BOIPOCOB U 33/1a4 K yueOHuky A.B. Ileppimkuna. 8
kiacc/Mapon A.E., Mapon E.A., TTo3otickuii C.B.

®usuka. /[lnarnocruueckue padotsl kK yueOHUKY A.B. Ileppimkuna. 8
knacc/Illaxmarosa B.B., llledep O.P.

®usuka. Tecrtnl. 8 xnacc/Xannanos H.K., Xannanosa T.A.

®dusnka. Meroaudeckoe nmocooue k yueoHuky A.B. Ilepoimkuna. 8
kiacc/®Punonosuy H.B.

®usuka. Iunakrnueckue marepuaisl K yaeOHuky A.B. Ilepeimikuna, E.M.
I'yrauk. 9 xnacc/Mapon A.E., Mapon E.A.

®uzuka. COOpHUK BOIIPOCOB U 3a7a4 K yueOHuky A.B. Ilepsimkuna, E.M.
I'yrhuk. 9 xnacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

®usuka. Tectrl. 9 xnacc/Xannanos H.K., Xannanosa T.A.

dusnka. Meroanyeckoe mocooue k yueoOnuky A.B. Ilepoimkuna, E.M.

I'yrauk. 9 knace/I'ytauk E.M., Uepnukosa O.A.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

bubnuoteka mudpoBoro o6pa3zoBaTeIHLHOTO KOHTEHTA. — PexXuM gocTyna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-
8a3b664814b67e7d

Enunas xomnekuus 1udpoBbIx 00pa3oBaTEIbHBIX PECYpCcoB. — Pexum



noctymna: http://school- collection.edu.ru

denepanbHbIi EHTP HHHOPMAITMOHHO-00pa30BaTENbHBIX PECYpCcoB. — Pesxxum
nocrymna http://www.fcior.edu.ru/

[udpossie oOpa3zoBatenbHbIe pecypchl. — Pexxum gocrymna:

http://www.openclass.ru
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