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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 pPOBbIE)
KonTtposabHbie IIpakTH4eckne
n/m | M TeM NporpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHpPa
but6mmoreka [JOK
1.1 o - 2
MSHKA - HayKa O NPHpOe https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 dusnueckue Be 2 1
HSHHCCICHE BEHAMHL https://m.edsoo.ru/7f416194
13 EcrecTtBeHHOHAaYUYHBII 5 1 bu6muoreka [JOK
’ METO/1 I03HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paspnen 2. [lepBoHayaibHbIE CBEAEHHS O CTPOCHHH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoerHe petmectsa https://m.edsoo.ru/7f416194
JIBrxeHue n
2.2 B3aMMO/ICVCTBUE YaCTH 2 1 bubmmorexa [OK
’ g t https://m.edso0.ru/7f416194
BElIECTBA
)3 ArperaTHbl€ COCTOSIHUS ) bubnuoreka LIOK
' BEIECTBA https://m.edsoo.ru/7f416194
Uroro no pazaeny 5

Pa3nen 3. /IBu:xeHMe 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
CXQHUHCCKOT ABIDKEHHC https://m.edsoo.ru/7f416194
10 Wuepmusi, macca, 4 bubnuoreka [JOK
’ MJIOTHOCTDH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuia. B 14
. BHIR ciit https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B

Hasnenue. [lepenaua

41 JABJIEHUS TBEPIBIMU 3 but6mmoreka [IOK
’ TEJIaMH, )XKUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
but6mmoreka [JOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOC(EpHOE JIaBIICHHE https://m.edsoo.ru/7f416194
JlelicTBHE )XKUIKOCTH U rasa
4.4 Ha NOrpyKEHHOE B HUX 7 Eubmiorexa IIOK
’ py https://m.edsoo.ru/7f416194
TENO
Uroro no pazaeny 21

Pa3nea 5. PaGora u MoHOCTDh. JHeprus

bubmoreka [JOK
1 P
> a00Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 IIpocTeie 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

bu6mmoreka [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

HauMmenoBaHue Kosaun4yecTBo 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB M TeM KonTposabhbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmel padoThI padoTbl
Pa3gen 1. TenioBblie IBJICHUSA
11 CtpoeHue 1 CBOMCTBA 7 bubmuorexa [JOK
) BEIECTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 TennoBkIie porecc 21 1 5
[ITOBBIC TIPOHECChE https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DuekTpuyeckne U MATHUTHBIE SIBJICHUS
DJIEKTPUYECKUE 3aPSJIbl.
2.1 3a H)KIZHHBIC Tenai 150:4 7 1 bubmorexa HOK
) P B https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocTostHHBIHM 20 ) 7 bu6mmoreka [IOK
' 3IIEKTPUUECKHUIN TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuorexa [JOK
' UHIYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PesepBHOE 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

HaumeHoBaHue KoJysmuecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB M TeM KonTposabhbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmel padoThI padoTbl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHn4ueckoe BuG 1OK
HOINOTEKA
1.1 €HHE U CII0COo0 10 1
JIBIDICHHC 1 CTl s https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHUs
bu6mmoreka [IOK
1.2 Bza en e Te 20 3
sauMosiencTue T 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
29 MexaHU4eCKUE BOJIHBI. ? 3 bubmuorexa [{OK
) 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJTHBI
OnekTpoma oe
JICKTPOMArtHTH bubmuoreka [JOK
3.1 nojae u 6 2

OJICKTPOMAIrHUTHBIC

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. CBeToBble IBJICHUSA
41 3aKkoHBI 6 bubnuorexa [JOK
’ pacnpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI 1 onITHYECKHE 6 bubmuoreka [JOK
' MPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmoteka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBaHTOBBIC SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIICHHE CBETA 4 bubmoreia HOK
) t https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bubnnorexa [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
33 AACPHEIE peaktin ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17

Pa3znea 6. IloBTopuTE1bHO0-00001IAOIMI MOYJIb

6.1

[ToBTOpEHME U
000011eHe
coJiep;KaHus Kypca
¢uzuku 3a 7-9 kiacc

Bbu6nuoreka [JOK
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

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102

27







IHOYPOYHOE INIAHUPOBAHUME
7 KIIACC

Ne

~

Tema ypoka

KogunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHUs

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

®dusnka — HaykKa o
npupoje. SBieHus
npupoabl. Puznyeckue
SIBIICHUS

MexaHudecKkue, TCIIOBEIC,
AIEKTPUYECKHUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

duznyueckue BEJIMUYUHBI U
WX U3MEpEeHne

Ypok-uccienoBanue
"N3mepenue TeMieparypsl
IIPY TIOMOIIH >KUJAKOCTHOTO
TEPMOMETpPA U JaTUUKa
TeMneparypbl”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAyKU
U3YYaloT IPUPOAY.

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



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAY4YHBIN
METO/]] IO3HAHMSI.
Onucanue pusnueckux
SIBJICHUM C IIOMOIIBIO
MoJeJIen

Ypok-uccnenoBaHue
"[IpoBepka rumnoTe3bl:
JaJIbHOCTH I10JIETA LIapHUKa,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0omble, YeM OONbIIe
BBICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbITHI, TOKA3LIBAIOIIHE
JIMCKPETHOE CTPOCHHUE
BEIIeCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHIL
BeIIecTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienopanue
«OTMBITH IO HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

AFpeFaTHHe COCTOsSAHUA
BCIICCTBA

11

B3anmocBs3p MexIy
CBOMCTBaMH BEILIECTB B
Pa3HBIX arperaTHhIX

bubmnoreka LIOK
https://m.edsoo.ru/ff0a0378



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

COCTOSAHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI

BOJIBI
MexaHn4decKkoe JBKCHHE.

12 PaBHOMEpHOE U bubmotera [JOK

p https://m.edsoo.ru/ff0a05¢c6
HEPaBHOMEPHOE JIBIIKCHHE

13 CxkopocTts. Enununiibt bubnuoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer nytu u BpemeHnu bubmumoreka LIOK
JBWKECHUA https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH UHEPIUY.

15 BzaunmMmopeiicTBue Tel Kak bubmnoreka LIOK
MPUYHNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHXKCHHUS TEIl
II;moTHOCTE BemecTna.

16 Pacuet macchr u 00bema bubmorexa TIOK

https://m.edsoo.ru/ff0a0fee
TeJla IO ero TUIOTHOCTH
JlaGopartopHnast pabota

17 «OmnpeneneHue IIOTHOCTH
TBEPAOIO TEIa»

18 Pemenwne 3agau mo Teme bu6mmoreka [IOK
"[InoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c

19 Cuna Kak XapakTepucTUKa

B3aUMOJCUCTBUS TEIl. Cuna



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
https://m.edsoo.ru/ff0a05c6

ynpyroctu. 3akoH ['yka

JlaGoparopHas pabota
«M3ydenue 3aBUCUMOCTH

20 | pacTsokeHus (aedopmanun)
IIPYKHUHBI OT NIPUIIOKEHHON
CHUJIBD)

)1 SBnenue tarorenus. Cumna
TSIKECTU
CBsI3b MEXKy CUIION

” TSIKECTH U MacCOM Tea. bu6mmoreka [IOK
Bec tena. Penrenne 3amag https://m.edsoo.ru/ff0al778
o teme "Cuina tsxectu"”

Cuna TSXKeCTH Ha IpyTux
23 anerax. Guznyeckue bromorexa [OK
) https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKU IIJIaHET

24 W3mepenue cui. bubmuoreka [IOK
JunamomeTtp https://m.edsoo.ru/ff0al8cc

bubmnoreka LIOK

25 Bec Tena. Hesecomocth

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHII,

26 | HAMPABICHHBIX 110 OJTHOM bubmuoreka [IOK
IPSIMOIA. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT

27 Pemenue 3amau no reme
"PaBHoneiicTByromas cui"

28 | TpeHue CKOIBKEHUSA U bubnmnoreka LIOK



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

TpeHue nokos. TpeHnue B
IIPUPOJE U TEXHUKE

https://m.edsoo.ru/ff0alb9c

29

JlaGoparopHas pabota
«M3ydenne 3aBUCUMOCTH
CHJIbI TPEHUS CKOJIbKEHUS
OT CHWJIbI IaBJICHUS U
Xapakrepa
COIPUKACAIOLINXCS
MMOBEPXHOCTEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha
ornpeerneHue
PaBHOJCUCTBYIOLIEN CHJIIBI

31

Pemenue 3amaq no remam:
«Bec Tenay, «I'papuueckoe
M300paKeHHE CUIY,
«Cunby,
«PaBHOENUCTBYIOIIAS CUII»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KontposbHas padora 1mo
TeMaM: «MexaHHuecKoe
IBUXKEeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papuueckoe
HU300paKeHHUE CHITY,
«Cumbby

33

Hasnenne. CriocoObl
YMEHBIIICHUS U
yBEJIUYCHUS 1aBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6



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

JlaBnenue raza.
3aBUCUMOCTE TaBJICHUS

bu6mmorexa [JOK

34
rasa or o0béma, https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
ITepenaua naBieHus
35 TBEPJBIMH TEJIAMH, bu6mmoreka [JOK
JKUJKOCTSIMU U ra3aMu. https://m.edsoo.ru/ff0a25b0
3axon Ilackans
JlaBlieHHE B *KUJIKOCTU U
36 rase, BEI3BaHHOE bubmorexa HOK
o https://m.edsoo.1u/ff0a2718
JIEHCTBUEM CHJIBI TSZKECTH
Pemenne 3aga4d no teme
37 «JlaBlieHUE B KUJIKOCTU U bubmorexa [OK
A https://m.edsoo.ru/ff0a2826
raze. 3axkon Ilackams»
bu6mmoreka [IOK
38 Coo0
OODIHAIOLIHECA COCYIbI https://m.edsoo.ru/ff0a2970
39 I'mapaBnmyeckuii mpecc bubmorexa HOK
Ap p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [Topinesoi
SKUIKOCTHBIN HAcOC
Atmocdepa 3emin.
[IpuunHbI cyliecTBOBaHUS
BO3/IYIITHOM 000JI0UYKHU
bu6mmoreka [IOK
41 3eman. 3aBUCHMOCTh

aTMoc(hepHOTO TaBICHHUS
OT BBICOTHI HaJl ypOBHEM
MOpst

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376

Bec Bo3znyxa.

bu6mmoreka [JOK

42
ATMmoc(epHOe JaBiieHUE https://m.edsoo.ru/ff0a2b5a
N3zmepenne atMmochepHOro
43 aBHeI:I)rII/ISI OngIT bep bubmorera [JOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHCHMOCTD
44 aTMOC(epHOro JaBIeHUS bubnuorexa LIOK
OT BBICOTHI HaJ YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomeTrp-anepons.
45 ATI;VIOC(i): Hoep aBJICHUE Ha Bu6mmorexa [IOK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Penrenue 3amad mo reme
"AtmochepHoe naBieHue"
JlelicTBrE JKUJIKOCTHU U ra3a
47 Ha IIOTPY>KEHHOE B HUX bubmorexa HOK
Py https://m.edsoo.ru/ff0a3276
TeJ0. ApXUMEI0Ba CHIIa
JlaGopaTtopHnast pabota
«OmnpenencHue
48 BI)IT;)J'IKI/IBaIO €M CHIIBI bubmotera [JOK
. IEI ’ https://m.edsoo.ru/ff0a33fc
JIEWCTBYIOIIICH Ha TeJO,
MOTPY>KEHHOE B KUKOCTH)
JlaboparopHnas paboTa 1mo
teme «MccnenoBanue
a bu6mmorexa [JOK
49 | 3aBHCUMOCTH Beca Tejia B

BOJie OT 00BéMa
MOTPY>KEHHOU B KUJIKOCTh

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
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

qacTu TCIa»

50

IInaBanue Ten

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHnas pabota
"KoHcTpyupoBaHue
apeoMeTpa Win
KOHCTPYHPOBAHHE JIOJIKU U
OIpeIeIICHuE €€
rpy3onoabéMHOCTH"

52

Pemenue 3amau no remam:
«IInaBanue cynos.
BosnyxoraBanuey,
«JlaBneHue TBEpABIX TEN,
KUJKOCTEH U Ta30B»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

54

MortHocTh. EnuHune!
MOIITHOCTH

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

55

Ypok-uccienoBanue
"PacuéT MoniHOCTH,
pa3BUBAaEMOM IIPU MOABEME
1o JiecTHUIe"

56

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
ppruare

57

KonTponbhas pabota no



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

TeMe «/laBieHue TBEpAbIX
TeJI, )KUJKOCTEHN U ra30B» /
Bcepoccutickas
IIpoBepoyHas pabora

58

PezepsHslii ypok. Pabora c
TEKCTaMU T10 TeEME
«JlaBneHue TBEPABIX TEN,
KHUJIKOCTEH ¥ ra30B» /
Bcepoccutickas
IpoBepoyHas pabora

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4ffe

59

Pbiuaru B TeXHHKE, OBITY U
npupoje. JlabopaTopHas
pabota «HccnenoBanue
YCIIOBU paBHOBECHS
pbIdyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478¢

60

Pemienue 3aga4d no teme
«Y ci10BUsL paBHOBECHUS
ppryara»

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

61

Koadduuument noneznoro
JeMcTBUS MeXaHU3Ma.
JlaGoparopHas pabota
«M3mepenne KI1J]
HAKJIOHHOM IUIOCKOCTH»

0.5

62

Pemenue 3ama4 mo Teme
"Pabora, momuocTh, KIT/["

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adc48

63

MexaHundeckasi HEprusl.
Kunetnueckas u

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



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

NMOoTCHIMAJIbHAA QHCPIUA

64 3aKOH COXpaHEHUS

MEXaHUYECKON IHEPTrUun

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

Y POK-3KCIIEPUMEHT 1O
TeMe "OKCIEpUMEHTaIbHOE
onpeaerneHue N3MEHEHUs
65 KUHETHYECKOU U
MOTEHIIUATBHON SHEPT U
IIPY CKATHIBAHUU TeJla TI0
HAKJIOHHOM IIJIOCKOCTH"

Kontponbhas pabota no
66 TeMe «PaboTa U MOIITHOCTE.
OHeprus»

PesepHbIii ypok. Pabora ¢
7 | TEKXCTaMH Mo Teme
"MexaHuveckoe

nBmxenue"

bubmnoreka LIOK
https://m.edsoo.ru/ff0adee6

PesepHbIii ypok. Pabora ¢
68 TekcTamu 1o Teme "Pabora.

MoutHocTs. DHeprus'"

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



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

8 KUIACC

Ne KonuyecTBo yacos
JJIeKTPOHHbIE
Hara undposbie
m | Tema ypoka KonTpoabHsbie IIpakTHyeckue
Bcero U3y4YeHHUs! o0pa3oBaTesbHbIE
/ padoTsbI padoThI
pecypchl
n
OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO- ) bubmuoreka [IOK
KMHETUYECKOU TEOPUH U UX https://m.edsoo.ru/ff0a5256
OIIBITHBIE TIOJTBEPKICHHS
Macca u pazmep aTOMOB U )
MOJIEKY
Mopnenu TBEpHOTO,
bu6mmoreka [JOK
JKUJKOTO U Ta3000pa3HOTo 1

COCTOSIHUH BEILECTBA

https://m.edsoo.ru/ff0a540e

OObsicHeHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSTHHMA
BEIIIECTBA Ha OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

Kpucrannmueckue n 1 bub6nuorexa LIOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHue U bu6mmoreka [IOK

KallWJIJIAPHOCTD.

https://m.edsoo.ru/ff0a5530



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

IToBepxHOCTHOE
HaTAXCHHUEC

TennoBoe pacupeHue u

bubmuorexa [JOK

7
cxaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TEMIIEpATypbl CO
CKOPOCTBIO TETJIOBOTO
IBUKEHUS YaCTHUI]
BuyTpennsis sHeprus.
9 Crioco0bI U3MEHEHUS bubmmorexa LIOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN 3HEprun
10 Bungsl Temonepenaun bubmmorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTrueckoe
1 HCII0Ib30BaHUE TEILIOBBIX bubmuorexa [JOK
CBOIICTB BEIIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepuaioB B IEJISIX
sHeprocoepexeHus"
12 KomngecTBO TEIIIOTHI. bubmnoreka LIOK
Y neapHas TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 Oamanca. TemtooOMeH u bubmorexa IIOK
) https://m.edsoo.ru/ff0a7088
TEIIOBOE paBHOBECHE
14 JlabopartopHnast pabota bubnuorexa [JOK

"HccnenoBaHue IBIEHUS

https://m.edsoo.ru/ff0a6a98



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

TerooO0MeHa npu
CMEIIMBAHUU XOJIOIHOU U
ropsiueit Bojb"

Pacuer koau4decTBa
TEIJI0ThI, HEOOXOAUMOTO

15 JUISL HATPEBAHUS TEa U
BBIJICJISIEMOTO UM TIPU
OXJIAKICHUHU
JlaGoparopHag pabora
16 "Ono Fe) GJIEHI/IG . eJILHOI bubmmorexa IIOK
pea ya " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEII[ECTBA
DHeprus TOIUIMBA.
17 V nenpHad TEIIoTa Bubmorexa ITOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
[ImaBienue u
OTBEp/ICBaHUE
18 KPUCTAILUINYECKUX TEI bubmorexa LOK
P ) https://m.edsoo.ru/ff0a71d2
VnenpHasg TEIioTa
IUIABIIEHUS
JlaGopaTtopHnast pabota
19 "Onpenesnenue yaeabHON bubmorexa LOK
pea yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHU Jba
20 [TapooOpazoBanue u bubmuoreka [IOK
KoHaeHcauus. Mcnapenune https://m.edsoo.ru/ff0a740c
Kunenwne. Y nennHas
a bu6mmorexa [JOK
21 | Ttenmora mapooOpa3oBaHus

1 KOHACHCAIu.

https://m.edsoo.ru/ff0a786¢



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

3aBUCUMOCTb TEMIIEPATYPBI
KHUIEHUS OT aTMOC(EepHOTO
JTABJICHUS

22

Brnaxxnocts Bo3yxa.
Jlaboparopnas pabota
"Onpenenenue
OTHOCHUTEIBHOM BIIAXKHOCTH
BO3IyXa"

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

23

Pemenue 3agay Ha
oTpeereHUe BIaXKHOCTU
BO3/lyXa

24

[TpuHIMIBI pabOTHI
TEIUIOBBIX JIBUTATEINCH.
[TapoBast TypOuHa.
JlBuraTens BHYTPEHHETO
CrOpaHHs

25

KIIJI remoBoro
nBuratens. TermmoBbie
JIBUTATEJIH U 3alUTa
OKpY Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKkoH COXpAaHCHUA U
MMpEBPaAlICHUA OHCPIUU B
TCIUIOBBIX IIpoHeccax

27

[Toaroroska x
KOHTPOJILHOM paboTe 1o
teme "TemnoBsie sIBICHUS.
M3MeHeHue arperaTHbIxX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2



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

COCTOSHUH BemecTsa"

28

Konrposnbnas padora no
teme "TemnoBkie SBICHHS.
W3menenue arperaTHeIxX
COCTOSIHUH BemecTBa"

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

29

Onexrpuszauus ten. [Isa
poJia IEKTPUUECKHUX
3aps0B

30

VYpok-uccnenoBanue
"DnexkTpuzanus Ten
WHIYKIUEN U IIpU
CONPUKOCHOBEHHUH"

31

BzaumoneiictBue
3apsOKCHHBIX TeJl. 3aKOH
Kynona

bubmnoreka LJOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIeKTPUUIECKOE TIOJIE.
HarmnpsixeHHOCTB
AIEKTPUYECKOTO TOJIA.
[TpuHIMD Cynepno3uiu
AJIEKTPUYECKHUX TTOJIEH

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

33

Hocurenu anexrpuyecknx
3apsAA0B. DJIEeMEHTapHBIH
3apsan. CtpoeHne atoma

34

[IpoBOoaHUKYN 1
TURJICKTPUKU. 3aKOH
COXpaHEHUsI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae

SJICKTPUYCCKOTI'O 3apsaaa

Pemenue 3agay Ha

35 MIPUMEHEHNE CBOMCTB bubmorexa OK
P https://m.edsoo.ru/ff0a90cc
ANEKTPUUECKUX 3aPsI0B
DNEeKTPUYECKUN TOK,
YCIIOBHUSI €TO
36 CYIIECTBOBAHUS bubmorexa OK
M ) https://m.edsoo.ru/ff0a95a4
HcTounuku
AIEKTPUUECKOTO TOKA
37 JleicTBUA 2JIEKTPUYECKOTO bu6mmoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienopanue
"JleiicTBHE
38 AJIEKTPUYECKOTO MOJIs Ha 1
MTPOBOJIHUKHU U
JIUDIICKTPUKH"
DJIEKTPUYECKUI TOK B
39 MeTaJlJIax, )KUIKOCTIX U brbmmorexa [OK
’ https://m.edsoo.ru/ff0a9838
rasax
40 DneKTpuyecKas merb 1 e€
COCTaBHBIC YaCTH
Cuuna Toka. JIabopatopHas
pabota "M3mepenue u bubnuorexa LIOK
41 0.5
pETyIUpPOBaHUE CUIIBI https://m.edsoo.ru/ff0a8bd6
ToKa"
42 | DnekrTpuyeckoe 0.5 bubaunoreka [TOK



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

HanpsbkeHue. BonsTmerp.
JlaGopartopHnast pabota
"N3mepenue u
peryiupoBaHue
HarpsokeHus"

https://m.edsoo.ru/ff0a9¢14

43

CormpotuBienue
IIPOBOJIHUKA. Y IETIbHOE
COIIPOTUBJICHUE BEILIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHUBIICHUS
MIPOBOJHUKA OT €T0 JJTUHBI,
TUTOINAAH TIOTIEPEYHOTO
ceueHus u marepuana”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSl y4acTKa LenH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopatopHas pabota
"HccnenoBanue
3aBUCUMOCTH CHJIbI TOKa,
UJIYILIETO Yepe3 pe3ucTop,
OT CONPOTHUBIICHUS
pe3ucTopa 1 HAPSHKEHUS
Ha pe3ucrope”

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTenbpHOE U
MapaJijiCJIbHOC COCAUHCHUS



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

IMPOBOAHUKOB

JlaGoparopHas pabota
"IIpoBepka mpasuiia
CJIOKEHUS HaIIPSKECHUN

bubmuorexa [JOK

48
MIPYU TOCHEAOBATEIBHOM https://m.edsoo.ru/ff0aaas58
COCIMHEHUH JIBYX
pe3ucTopoB”
JlaGoparopHas pabota
"IIpoBepka npaBuia s
49 cmfbl T(I))Ka 1} pI/I bubmorexa HOK
p https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEIUHEHUU PE3UCTOPOB"
Pewenue 3amau Ha
IIpuMeHeHne 3akoHa Oma bubnuorexa LIOK
50
JUISL pasiIin4HOIo https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI IPOBOAHUKOB
Pa6ota u mourHOCTH
51 AIEKTPUYECKOTO TOKA bubmorexa T[IOK
p ) https://m.edsoo.ru/ff0ab124
3akoH J[xoynsa-Jlenna
JlaGopaTtopHnast pabota
5 "Onpenenenue paboThl U bubnuotexa [JOK
MOIIJHOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"
DJIEKTPUYECKHUE LEMH U
53 MoTpeOuTe TN bubmuotexa [JOK

AJIEKTPUYECKON YHEPTUH B
onITy. KopoTkoe

https://m.edsoo.ru/ff0ab660



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

3aMbIKaHUC

54

ITocTossHHBIC MArHUTHI, HX
B3aNMOJIEVICTBUE

55

VYpok-uccnenoBanue
"N3yueHue nonei
HOCTOSIHHBIX MAarHuTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarsauTHOE 110JI€.
MarauTHOE 110J1e 3eMJTH 1
€ro 3HaueHHeE I JKU3HU
Ha 3emiie

bubmnoreka LIOK
https://m.edsoo.ru/ff0acOba

57

[ToaroToBka k
KOHTPOJIbHOW padoTe 1o
Teme "DIeKTpUUECKre
3apsbl. 3apsHKEHHbIE Teja
U MX B3aHMOJICHCTBUSI.
[TocTossHHBIM
AIEKTPUUECKUNA TOK"

bubmnoreka LJOK
https://m.edsoo.ru/ff0abd2c

58

Kontposnbnas padota mo
Teme "DIeKTpUUECKre
3apsiabl. 3apsSyKEHHbIC Tella
U UX B3aUMOJECHCTBUA.
[TocTostHHBIM
ANEKTPUICCKUH TOK" /
Bceepoccutickas
poBepoyHas paboTta

bubmnoreka LIOK
https://m.edsoo.ru/ff0abea&

59

PesepBHbIii ypok. Pabota ¢
TEKCTaMH T10 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6



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

"[TocTostHHBII
AIIEKTPHUYECKHI TOK" /
Bcepoccutickas
IIpoBepoyHas pabora

60

OmnsIT Opcrena.
MaramTHOE I10JIe
AJEKTPUYECKOTO TOKA
MaFHI/ITHOG I10JI1C KaTYHIKI/I
C TOKOM

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

IIpumeneHue
AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "U3yuenune
IEUCTBUS MAarHUTHOT'O
TOJIsI HAa IPOBOIHUK C
TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOoABUTATETD
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
AJIEKTPOJABUIATEIICH B
TEXHUYECKUX YCTPOMCTBAX
U Ha TPaHCHOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBanue u
n3ydeHue padoThbl
aneKTpoaBuraress"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel Papanes. 3akoH



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

3JIEKTPOMATHUTHOMN
nHaykunu. [pasumno Jlenna

DNeKTporeHepaTop.
CrniocoObI monyueHHs

64 ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX

HCTOYHHKAX SHCPIruu

IToaroroBka k
65 KOHTPOJILHOH paboTe 1o
TeMe "DIIeKTpUIECKHE U

MAarHUTHBIE BiIeHUA"

KonTponbhas pabota mo
66 | Teme "DnekTpuyeckue u
MarHUTHBIE sIBJCHUS"

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

PeseprHbIii ypok. Pabora ¢
67 | TekcTamu 1o TeMe
"TemioBbie siBIECHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accS5e

PesepHbIii ypok. Pabora ¢
68 TEKCTaMH II0 TEME
"MarauTtHble aBiaeHus"

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

14.5



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

9 KVIACC

N KoanuectBo yacos JIeKTPOHHbIE
o
Hara nudposeie
n/ Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
1 padoThI padoThI
pecypcsl
1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema oTcuera. bubmuorexa [JOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHHYECKOTO JIBUKEHUS 4
PaBHOMepHOE bubmuoreka [[OK
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHEMHOE JIBUXKEHUE .
HepasHomepHOe
4 IIPSIMOJIMHEVHOE JIBUKEHUE. |
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTh
[TpsimonuHeiiHoe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKEHHE. Y CKOPEHHE 4
CkopocTb NpSMOIMHEWNHOTO
6 PaBHOYCKOPEHHOTO |
nBkenus. ['papux
CKOPOCTH
7 JIaGoparopHas paborta 1 1 bubauroreka IIOK



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

"OnpeneneHune yCKOpeHus

I'yka

TeJa IIpU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb]
JIBMOKCHUH 10 HAKJIOHHOM 8
IJIOCKOCTH"
CBoOoaHOE MajieHue Tel.
8
OmnpiTe! ['anmunes
PaBHOMeEpHOE ABMKEHUE TTIO
okpyxHocTu. [lepuon n bub6nuorexa LIOK
9 4acToTa OOpaIeHHs. https://m.edsoo.ru/ff0ael 7
Jluneitnast ¥ yriaoBas 6
CKOpOCTH
10 LenTpocTpeMurensHoe
YCKOpEHHUE
bu6mmoreka [IOK
[Tepseoiii 3akoH HetoTOHA.
11 p https://m.edsoo.ru/ff0ae61
Bexkrop cuiel )
. bubmnoreka [IOK
Bropoii 3akon HeroToHa.
12 P . https://m.edsoo.ru/ff0ae72
PaBHopelicTByOIIAs crita .
bubmuoreka [JOK
Tpertuii 3akoH HproToHa.
13 P https://m.edsoo.ru/ff0ae98
Cynepno3unusi cui )
Pemenue 3amay Ha bu6mmorexka [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HerotoHa £
15 Cuna ynpyroctu. 3aK0H bubnmnorexa [JOK

https://m.edsoo.ru/ff0aeca



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

[\S)

Perenue 3agay mo teme

16
«Cwuiia ynpyroctu»
JlaboparopHnas pabota bubnuoreka [IOK
17 «OrnpeneneHue )KeCTKOCTH https://m.edsoo.ru/ff0ace2
HPYKUHBD) 8
bu6mmoreka [JOK
18 Cuna tpeHust https://m.edsoo.ru/ff0af73
8
bu6mmoreka [IOK
Pemenue 3amay nmo Teme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGoparophas pabota
" bu6mmorexa [IOK
Omnpenenenue
20 https://m.edsoo.ru/ff0af8b
K02 ureHTa TpeHus .
CKOJIbKeHUs" -
Pemenue 3amay o reme bubmuorexa [JOK
21 "3akonbl HetoTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpeHus" €
Cuna TSXKeCTH U 3aKOH
bubmanoreka [IOK
BCEMHUPHOIO TATOTEHUS.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOTHOTO 4
aJICHUs a
Ypok-koHpepeHus
23 " JIBU>KEHUE TEJT BOKPYT

IPaBUTAIIMOHHOTO [IEHTPA
(ConHeuHas cuctema).



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2

lamaxktukn"

Pemenue 3agay o reme

24 "Cuia TSHKECTH U 3aKOH bubmmorexa [IOK
| https://m.edsoo.ru/ff0af5{8
BCEMHUPHOI'O TATOTCHUS
IlepBasg kocMuueckas bubnuoreka [IOK
25 ckopoctb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
neperpys3Ku Y
PaBHOBecue MaTepuanbHON
TOYKH. AOCOJIIOTHO TBEPAOL
. bubmanoreka [IOK
Tesio. PaBHoBecue TBEPAOTO
26 . " https://m.edsoo.ru/ff0afe3
TeJa C 3aKPEeIIEHHOI OChIO p
BpauieHus. MOMEHT CHIIBI. B
LenTp TsKECTH
PaBHOBecue MaTtepuanbHON
TOYKH. AOCOJIIOTHO TBEPAOE
27 Teno. PaBHOBecue TBEPOTO
TeJla ¢ 3aKpeIIEHHOI OChIO
BpauieHus. MOMEHT CHIIBI.
IlenTp TsKECTH
Pemenwne 3agau mo Teme bubmnoreka [IOK
28 "MomeHT cuibl. Llentp https://m.edsoo.ru/ff0b02b
TsoKecTH" 4
[ToaroroBka Kk KOHTPOJIBHOM
bu6nmorexa [JOK
pabote 1o Teme
29 https://m.edsoo.ru/ff0b040

"MexaHN4YeCcKOe IBUKEHUE.
BszaumoneiictBue Ten"

8



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

KonTponbHas padota no
TeMe "MexaHnuecKoe

bubmuoreka [JOK

30 N https://m.edsoo.ru/ff0b06e
nBwkenne. Bzanmonencraue .
Ten" B
Nmnynsc Temna. MMiryssc
bu6mmoreka [IOK
CUJIBL. 3aKOH COXpaHEHUS
31 https://m.edsoo.ru/ff0b07f
UMITyJIbCa. YIIPyroe u .
HEYIPYroe B3anMOICHCTBHE -
Pemenue 3amad rno reme bubmuorexa [JOK
32 "3aKOH COXpaHEHMsI https://m.edsoo.ru/ff0b096
uMItyiabca' c
VY pox-KoH(pepeHIus
33 "PeakTuBHOE IBH)KEHUE B
MPUPOJE U TEXHUKE"
Mexanuyeckasi pabota u bubmmorexa IOK
34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTD i
bub6mnoreka [HOK
PaboTa cuitbl TSHKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YIOPYTOCTH U CUJTBI TPEHUS g
JlaGopatopHas pabota
«Omnpenenenue pabOThI CUITBI
16 TPEHHUsI IPU PABHOMEPHOM
JIBIDKCHUH TeJIa 110
TOPU30HTAIBHOMN
MTOBEPXHOCTHY
37 CBs13b SHEPIHU ¥ PaOOTHI.



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

IToTrenumanbHas sHEPrUs

Kunerunueckas sneprus. bubnuoreka [IOK

38 Teopema 0 KUHETUYECKOU https://m.edsoo.ru/ff0b0c3
OHEPTUH 2

19 3aKOH COXpaHEeHHsI SHEPTUU
B MEXaHHUKE
Jlaboparopnas pabota bubnuoreka [JOK

40 «M3ydenne 3akoHa https://m.edsoo.ru/ff0b12f
COXPaHEHUS SHEPTUN €

bu6mmoreka [IOK

KonebatenbHoe NBUKEHUE U

41 https://m.edsoo.ru/ff0b185
€ro XapaKTePUCTUKU g
3aryxatomue KojnebaHus. bu6nuorexa LIOK

42 BriHyKeHHbBIE KOJIEOaHMSL. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 MaremaTuyeckui u
MPYKUHHBINA MasiTHUKU
Ypok-uccrienoBanue

bubmnoreka [IOK

«3aBUCUMOCTD MIEpHOAA

44 . https://m.edsoo.ru/ff0b197
KoJIe0aHUH OT )KECTKOCTHU .
MPYKUHBI U MAacChl Tpy3a» -

45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUAX
JlaGopaTtopHnast pabota bubnmoreka [JOK

46 «Omnpeenenre 4acToThl 1 https://m.edsoo.ru/ff0blae

nepuo/ia KojebaHui

C



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

MMPY>XUHHOI'O MasgTHUKA»

47

JlaGoparopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

48

MexaHu4ecKkre BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpogonbHbIe 1
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21{
e

49

Ypok-koHpepeHIus
"MexaHHYeCKHE BOJHEI B
TBEPAOM TeEJIE.
CelicMuyeckue BOJIHEI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccienoBanue
"Habuto1eHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTHYECKUI
pe30HaHC

53

Ypok-koHpepeHuus
"V11pTpa3ByK U HH(pa3ByK B
IIPUPOJIE U TEXHUKE"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23¢
a

54

[ToaroroBka Kk KOHTPOJIBHOU

bu6nmoreka [IOK



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

paborte 1o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b25f
0

55

KonrposbHas pabora o
TeMe "3aKOHbI COXPAaHEHHUS.
Mexanndeckue Kojicoanus u
BOJIHEI"

56

DNIeKTPOMarHuTHOE TOJIE.
3J'ICKTpOMaFHI/ITHBIe BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CaoiicTBa
AIIEKTPOMATrHUTHBIX BOJTH

58

Ypok-kondepenus "llkana
BJ'ICKTPOMal"HI/ITHI)IX BOJIH.
Hcmons3oBanne
BJ'IGKTPOMal"HI/ITHBIX BOJIH
JJI1 COTOBOM CcBA3U"

bu6mmorexka [JOK
https://m.edsoo.ru/ff0b2fe
6

59

Ypok-uccnenoBaHue
"N3yueHue CBOWCTB
AJIEKTPOMATHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIEHOTO
tenedona"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6

(¢

60

Pemenue 3amau Ha
OIPEAEIEHUE YaCTOThI U
JJINHDBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpoMarHuTHas mpupoa

bubmuoreka [JOK



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

cBeta. CKOpOCTh CBETA.
BosiHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ff0b31d
0

HMctounuku csera.

. bu6mmoreka [IOK
IIpssMonuneitHOe
62 https://m.edsoo.ru/ff0b365
pacmipocTpaHEHHE CBETA. g
3armenus ConHua u JIyHsl a
3aKOH OTpaKeHHsI CBETA.
bu6mmoreka [IOK
3epkana. Pemenue 3a1au Ha
63 https://m.edsoo.ru/ff0b38c¢
MPUMEHEHHE 3aKOHA 4
OTPAKCHUS CBETA -
bubmuoreka [JOK
ITpenomiienue cBeta. 3aKoH
64 https://m.edsoo.ru/ff0b3ae
MIPETIOMIICHUS CBETA .
[TonHoe BHyTpeHHEE
OTpakeHHE CBETa. bubnuorexa [IOK
65 Hcnonb3oBanue noJHOToO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPa)KECHUS B c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue
66 3aBHCHMOCTH yTJIa
MIPEITIOMIICHUST CBETOBOTO
Jyda OT yIJIa ajCHHs Ha
rpaHuie "Bo3mayx-cTekyio""
Ypok-koHbepeHIHs
67 "M cnonb30BaHKe TIOJHOTO

BHYTPEHHETO OTPAKECHHUS:



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

CBETOBO/IbI,
ONITUKOBOJIOKOHHAS CBA3b"

Bbu6mmorexa [JOK
Jlunzel. OnTuyeckas cuia
68 https://m.edsoo.ru/ff0b3f2
JIUH3BI
[
N bu6mmoreka [IOK
[TocTpoenue nzo0pa>keHuii B
69 https://m.edsoo.ru/ff0b444
TMH3aX
a
JlaGopaTtopHnast pabota
"Onpeneneane HOKyCHOTO bubmorexa LIOK
70 P Y . https://m.edsoo.ru/ff0b420
pPacCTOSHUS ¥ ONITHIECKON p
CHJIBI COOMPpAIONICH JTNH3BI" -
Ypok-koHbepeHIus bubnuoreka [JOK
71 "OnTuyeckue JIMH30BbIC https://m.edsoo.ru/ff0c0a7
npudopsr" e
bu6mmoreka [JOK
['ma3 kak onruueckas
72 https://m.edsoo.ru/ff0b468
cucrtema. 3peHue A
Ypok-koHpepeHus
73 "IledexTsl 3penns. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro ceera B
bu6mmoreka [JOK
cnektp. OneiTl HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoxeHue creKTpantbHbIX .
uBeToB. Jlucnepcus ceera -
75 JlaGopaTtopHnast pabota bubnmorexa [JOK

"OnBITHI 0 PA3JI0KEHUIO

https://m.edsoo.ru/ff0c0e2



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

0eoro cBeTa B CIEKTP U
BOCTIPHSITHIO I[BETA
NPEMETOB MPH UX
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OBILIEI'O OBPA3OBAHMUSI

7 KJIACC

Konx nposepsiemoro
pesyJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oB
OCHOBHOTI0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiinidaTthb ABJICHUA IO OIMMMCAHWUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHO

JaHHOC (bl/IBI/ILIeCKOG SABJICHUC

1.3

pacro3HaBaTh MpPOSBICHUE M3YYEHHBIX (QHU3MUECKUX SBJICHUH B OKpY
¢usnueckue sIBICHUS B MPUPOAE, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO

CYIIIeCTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKHUX SIBJICHHUM

1.4

OIUCHIBATh M3YUYECHHBIE CBOWCTBA TeJ U (PU3MUECKHUE SBIECHUS, UCIIOJb3
ONMCAaHUU TIPABHJIBHO TPAKTOBaTh (U3NYECKUNA CMBICT HCIIOJIb3YEMBIX
€IMHULIBI GU3NYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOLINE A

JIPYTUMH BEJTMYUHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (huzn

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/ISI/UICCKI/IG SABJICHUS U NPOUECCChI, UCIIO

3TOM JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTeM

1.6

OOBACHATH (hU3MUECKHE SBJICHMS, MPOIECCHl U CBOWCTBA Tel, B TOM Y
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH  NPUYMHHO-CII
oOBsicHeHHe U3 1 — 2 JTOrn4YecKux IaroB ¢ onopoit Ha 1 — 2 n3y4eHHbIX

(bI/ISI/I‘{eCKI/IX 3aKOHa UJIKN 3aKOHOMCPHOCTHU

1.7

pemaTh pacuéTHble 3a1a4u B 1 — 2 1elcTBUS, UCIIONb3Ysl 3aKOHBI U (popMy
BEJIMYMHBI: HA OCHOBE aHAJIU3a yCIOBH 33/1a4M 3aIIUChIBATh KPATKOE yCI
BEIMYUHBI B (OPMYJbl U IPOBOJAUTH PACUEThl, HAXOJUTH CIIPABOYHbI

peleHus 3a1a4, OLEeHUBATh PEATMCTUYHOCTD MOTYYEHHOU (PU3NIECKOH Be

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIHM (Gu3
UCCIIEIOBAaHMS BBIJICIATH IMPOBEPSEMOE IPENOJIOKEeHNE (THIIOTE3Y), P

HOJ'Iy‘-IGHHBIfI PE3yIbTaT, HAXOAUTH OIIIMOKY B X0J¢€ oIbITa, I€J1aTh BBIBOIb

1.9

IMPOBOAWUTE OIIBITBI IO Ha6J'II-O)IeHI/IIO (1)I/I3I/I‘—IGCKI/IX SIBICHUH WIIH




(hopMyJIHPOBATH MPOBEPSEMBIC MPEATIOIOKCHHS, COOMpPATh YCTAHOBKY M3

3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJbI

1.10

BBIIIOJHATE IIPAMBIC HU3MCPCHHA C HCIIOJB30BAHUCM aAHAJIOTOBBIX WU IH

MOKa3aHusl TPHOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3M

1.11

IIPOBOAUTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJIHOM (PU3NYECKON BEIMYUHBI
IPSMBIX M3MEpPEHUH, y4yacTBOBaTh B IUIAHMPOBAHUU Y4E€OHOIO HCCIIEA0
BBIMIOJIHATh U3MEPEHUs], CcJenys MNpEeAJoKEeHHOMY IUlaHy, (UKCHPOB
3aBUCUMOCTH (U3NYECKHUX BEJIMYMH B BUJAE MPEIIOKEHHBIX TaOIMIl U

pe3yiibTaTaM UCCICAOBaHUA

1.12

MMpOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, CJICAys IIpeC

BBINIOJTHEHUHM M3MEPEHHI COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U

BCIINYHHBI

1.13

CO6J'IIOI[aTB IMpaBuJjia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHBIM

1.14

yKa3bpIBaTh MPUHIUIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCT
JeMCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C MOMOIIBIO U

0 CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM 1 HCO6XOI[I/IMBIe (1)I/I3I/I‘leCKI/Ie 3aKOHBI

1.15

IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEpax) NPaKTUIECKO

3HaHUH B TOBCEIHEBHOHN KHU3HU JUId oOecrieueHusi 0e30macHOCTH IIp
TEXHUYECKUMHU yCTPONUCTBAMM, COXPAHEHMsI 310POBbS U COOJIIOICHUS HOP

OKpY’Karollleu cpee

1.16

OCYIIECTBIISITh OTOOp HMCTOYHWMKOB wHH(popMamuu B cetn HVHTEpHET

IMIOUCKOBBIM 3aIlIpOCOM, Ha OCHOBC HMCHOHIUXCS 3HAaHUM | HYTéM CpaB

BBIJICJIATH HHPOPMALIMIO, KOTOpAs SIBJISIETCS IPOTUBOPEUNBOM MIIA MOXKET

1.17

WCTOJIB30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAyYHOIOMYJISIPH

CoJiepKaHusl, CIIpaBOYHbIE MaTepUalbl, pecypchl cetu MHTepHeT, Biaaer

TEKCTa, IpeoOpa3oBaHus UH(OPMAIIH U3 OJJHON 3HAKOBOW CHCTEMBI B JIp

1.18

co3aaBaThb COOCTBCHHEIC KpaTKUC IMMUCBMCHHBIC WU YCTHBIC COOGH.[QHI/ISI

nHpopmanuu (HU3UIECKOTO COJEpkKaHUS, B TOM YHUCIE ITyOJIHYHO I
pe3ylbTaTax MPOEKTOB WM y4eOHBIX HCCIEAOBAaHUM, MPU ITOM TpPamo

MOHSTUHMHBIN anmapar Kypca QU3UKH, COITPOBOXAATh BBICTYIUIEHHUE MIPe3e

1.19

IIPY  BBIIIOJIHEHUU Y4YEOHBIX TMPOEKTOB M MCCIEAOBAHUN pacrpeaens
COOTBETCTBUM C ITOCTABJICHHBIMM 3aJadyaMH, CJIECIUTh 3a BBIIIOJIHEHUE

OLICHNBATDH COOCTBEHHBII BKJIal B  JOCATCIBHOCTL  TI'PYIIIHBI, BBbI




BSaHMOIIGfICTBI/IC, YUUThIBasA MHCHHUEC OKPYIKAIOIIUX

8 KUIIACC

Kon nposepsiemoro
pe3yJibTara

IIpoBepsieMble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pa3oBa
OCHOBHOIO 00111ero 00pa3oBaHus

1.1

HCII0JIBb30BAaTh IIOHATHUA

1.2

pas3iiniaTth SABJICHUA IO OIHMCAHUIO UX XapaKTCPHBIX CBOIMCTB U Ha OCHOB

JTaHHOE (PU3MUECKOE SBJIICHHUE

1.3

PpacClio3HaBaTb IPOSABICHHUC H3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B OKpYy:

¢usnyeckue SBICHHUS B NPUPOAE, MPH 3TOM IMEPEBOJUTH MPAKTHUECKYIO

CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SBICHHUI

1.4

OIMMCbIBATh HM3YYCHHBIC CBOMCTBaA TENI M (bHSquCKI/IC ABJICHUSA, HCIIOJbB3Y.

OINMCaHUU MPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIIOJIB3YyEeMbIX Bel
(u3NyYeCKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBS3bIBAIONIME JaHHYIO (U3

BCJIIMYMHaMH, CTPOUTD Fpa(I)I/IKI/I HN3YUYCHHBIX 3aBHCHUMOCTEH (1)I/I3I/ILIGCKI/IX BCII

1.5

XapaKTCPU30BaTh CBOMCTBA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHUA W IIPOLCCChI, UCIIO

3TOM J]aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA UM 3alHCHIBATh €T0 MaTeMar

1.6

OOBSACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tell, B TOM 4YMCIE U B K
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
JIOTMYECKHX IIaroB C MOMOILBIO 1 — 2 N3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIB

3dKOHOMCPHOCTH

1.7

pemaTth pacy€THbIE 3a/1a4 B 2 — 3 AEMCTBUS, UCTIONB3YS 3aKOHBI U PopMy

BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJlayd 3alHChIBATH KPATKOE Y
JTAHHBIX JUIS PELIeHUs 3a/1ayi, BEIOUpATh 3aKOHBI U (OPMYIIbI, HEOOXOIUM

paC‘léTBI 1 CPAaBHUBATH NOJYUYCHHOC 3HAYCHHUC (bHSH‘IGCKOFI BCJINYHHBI C U3B

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh MpH MoMoum (us

OIMMCAHUC MCCIICOOBAHUSA, BBIACIIATH MPOBEPACMOC NPCAIIOIOXKECHUC, OLC

MIPOBCACHUA NUCCIICAOBAaHNs, ACJIAaTh BBIBOIAbI

1.9

MIPOBOJIUTH OTBITHI IO HAOIIOJECHHUIO (PU3NYECKUX SBICHUN UM (PU3NYECKU

MpoBepsieMble MPEIOI0KEHUS, COOUPaTh YCTAaHOBKY W3 MPEIIOKEHHOIO

OTbITa U (POPMYIIMPOBATH BBHIBOIBI

1.10

BBITIOJIHATE MPAMBIC HU3MEPCHUA C MCIIOJIB30BAHUCM aHaJIOI'OBBIX HpI/I6




BEJIMYMH, CPAaBHUBAThH PE3YJIbTAThl U3MEPEHU € YUETOM 3aJJaHHON a0COIIOT

MIPOBOAMUTH MCCIIEI0BAaHUE 3aBHUCUMOCTH OJHOW (DU3MUECKON BEIMUMHBI

OpSIMBIX MU3MEPEHUH: TUIAHUPOBATh MCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U
NPEUIOKEHHOMY TUIaHy, (PUKCHUPOBATH PE3yJIbTAThI TIOTYUYESHHON 3aBUCUMO

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM MCCICAOBaHUA

1.12

IMPOBOJAHUTL KOCBCHHBLIC H3MCPCHHA (bI/I3I/ILIeCKI/IX BCJIMYMH: IIJIAaHUP

JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIENys IIPEMIOKECHHOW HHCTPYKIIUH, U BB

1.13

COOTIOIATh MTPaBHJIA TEXHUKH 0E30IIaCHOCTH IPH paboTe ¢ 1abopaTOPHBIM O

1.14

XapaKTepu30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX NMPUOOPOB U TEXHUYEC
ONHCAaHMs, HCHOJIb3ysd 3HAHUA O CBOWCTBaX (PU3MUECKUX SBICHUN

3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOHCTBA M U3MEPUTENIbHBIE TPHOO
PUCYHKaM, COCTABJIATh CXEMBI JJICKTPHUYECKUX LIETIEH C ITOCIEI0BATEIbHBIM

QJICMCHTOB, pa3jindasl YCJIOBHBIC 0003HaYCHHMS JIIEMECHTOB QJICKTPUYCCKUX I

1.16

MPUBOAUTH TPUMEPHI (HAXOAUTh HH(POPMAIMIO O MPUMEPAx) MPAKTUYECKO

3HaHUN B TOBCEIHEBHOM JXM3HU JyIsi oOecrieueHuss O€30MacHOCTH MpH
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHSI 3A0POBbsl M COOJIIOICHUST HOP

OKpY’Karolleu cpene

1.17

OCYIIECTBIISATh MOUCK MH(pOpMaIuu Gpuzndeckoro conaepxaHusi B cetu Uu

3HaHUN H HyTéM CpaBHCHHA HOMNOJJHUTCIIbHBIX MCTOYHUKOB BBIACIIATH U

IPOTUBOPEUUBON MIIM MOKET OBITH HEJTOCTOBEPHOM

1.18

WCIIOJIb30BaTh IPHU BBIMNOJIHEHUH YYEOHBIX 3a/laHui Hay4dHO-TIOMYJISIpH

COJACPpIKaHUsA, CIIPABOYHBIC MAaTCpUaJibl, PECYPChl CCTU I/IHTCpHCT; BJIaACTH

TeKCTa, mpeoOpa3zoBaHus HHPOPMAINH U3 OAHON 3HAKOBON CHCTEMBI B IPYT

1.19

co3aaBaTb COOCTBEHHBIC NIHUChbMEHHEIE U KpaTKUC YCTHBIC C006HIGHI/I
HCCKOJIBKUX HCTOYHHUKOB (bI/I?)I/ILIeCKOl"O COACpIKaHUA, B TOM YHUCIIC HY6J'II/I
HpOCKTHOﬁ Ui I/ICCJICI[OBaTeJILCKOfI ACATCIIBHOCTH, IIpU 3TOM TI'paMO

MOHATUMHBIN anmapaT Kypca GU3UKH, COMPOBOXKAATh BHICTYIIJICHHE ITPE3EHT

1.20

MIPY BBITIOJIHEHUHU YUEOHBIX MPOEKTOB U HCCIIeT0BaHUMN (DU3UUYECKUX MPOIIEeC
B IpylIleé B COOTBETCTBUMU C IOCTABJICHHBIMHU 3aJa4aMH, CJICAUTHb 3a Bbl
KOPPEKTUPOBATh €r0, aJIeKBATHO OIICHMBATH COOCTBEHHBIM BKJIAJ B JICSTE

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, MMPOsABJISAA TOTOBHOCTD PA3PCIIAaTh KOH




9 KUIIACC

Kona nposepsiemoro
pesyJbTara

IIpoBepsieMble MpeIMeTHBIE Pe3yJbTATHI OCBOEHHS OCHOBHOI 00pa3o
OCHOBHOTIO 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

Pas3iiniuaTh ABJICHUS MO OIMUCAHHUIO UX XapaKTCPHBIX CBOICTB U Ha OCHO

JTaHHOE (PU3MUECKOE SBJICHHUE

1.3

pacno3HaBaTh NPOSBICHHE H3YYEHHBIX (PU3UYECKHX SIBICHUH B OKpY

¢u3nueckue SABJICHUS B MPUPOJE, IIPH STOM MEPEBOAUTH MPAKTUUECKY

CYILLIECTBEHHbIE CBOMCTBA (MPU3HAKN) PU3NUECKUX SBICHUI

1.4

OIIMChIBATh M3YYCHHBLIC CBOMCTBA TEI U (bl/ISI/I‘IeCKI/Ie SABJICHUS, UCIIOJIb3

OINMMCAHUUN TIPABUJIIBHO TPAKTOBATH (I)PI3PI‘1€CKI/II>'I CMBICJI HCIIOJIB3YEM
CIUHUIIbI (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, HAXOOUTH q)OpMYJ'H)I, CBA3BIBAIOIIHEC J1a

APYIruMH BCIIMUUHAMUA, CTPOUTH Fpa(i)I/IKI/I N3YUCHHBIX 3aBUCUMOCTEH (1)1/13

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘16CKI/IC SABJICHUSA U ITPOLICCChI, UCIT

9TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €T0 MaTe

1.6

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJll, B TOM YUCJE U B

OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS
3 JOrMYECKHX IIaroB ¢ MOMOMIBIO 2 — 3 N3yYeHHBIX CBOMCTBA (PU3NUECKU

NJIM 3aKOHOMEPHOCTHU

1.7

pemath pacué€THble 3aJauyu (omuparomuecs Ha cucremMy u3 2 — 3 ypa

(hopMyIbl, CBSI3BIBarOIINE (DU3MUYECKUE BEIMYUHBI: HA OCHOBE aHAIH3
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIE TaHHBIE,
HEOOXOUMBIE IJIs PEIICHUs, TPOBOIUTEH PACUETHI U OLIEHUBATH PEATUCT

(hbU3MYECKOI BETUUMHBI

1.8

pacro3HaBaTh MpOOJIEMBI, KOTOpPbIE MOKHO PEIIUTh MpU ToMoLM (u

OIMMCAaHUC HCCIICAOBAHHA, BBIACIIATH IMPOBCPACMOC IPCATIOIOKCHHUE, OLl

IMPOBCACHUA UCCIICAOBAHNMA, ACJIaTh BBIBO/IbI, MHTCPIIPECTUPOBATL PE3YJIbTA

1.9

IMPOBOAWTL OIIBITBI 110 Ha6J'II-O)1€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUN WJIH

CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY U3 HU30BITOYHOIO Ha60pa OﬁOpy,HO

€ro pe3yNbTaThl, (HOPMYITHUPOBATH BHIBOIBI

1.10

IPOBOAUTH IIPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, ONIpeaesis

BeTMYMHBI ((DOKYCHOE PaCCTOSIHME COOMPAOIICH JUH3BI), 000CHOBHIBA




(u3mepurenabHOro mpudopa)

1.11

MMPOBOJAUTD UCCIICAOBAHNE 3aBHCHUMOCTECH (1)I/ISI/I‘ICCKI/IX BCJIIMYHH C HUCIIOJI
INIaHUPOBATh HMCCIICAOBAHUC, CaAMOCTOATCIBHO CO6I/IpaTb YCTaHOBK
HOJIy‘-IGHHOfI 3aBUCHUMOCTH (1)I/I3I/II-I€CKI/IX BCJIIMYHUH B BHIC Ta6JII/II_[I/I

pe3yiibTaTaM UCCICAOBAHUA

1.12

IMPOBOAHUTE KOCBCHHBIC HN3MCPCHUA (l)I/ISI/I‘IeCKI/IX BCJINYHH. IIJIaHU
SKCIICPUMCHTAJIbHYI0O YCTAHOBKY W BBIIIOJIHATE HU3SMCPCHUSA, CIICAYA
BBIYUCIIATE 3HAYCHUC BCJIIMYHMHBI M AHAJIMU3UPOBATH IIOJYUCHHEBIC PC

MOrpCIIHOCTH H3MepeHHI>i

1.13

co0uroIaTh MpaBuiia TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1ab0paTOpHBI

1.14

pa3nuyaTth OCHOBHBIC NMPH3HAKM M3YYEHHBIX (PU3MUECKUX MoJeneil: ma
TBEPAOE TEJIO0, TOYECUHBIM UCTOYHMK CBETA, JIyd, TOHKAs JINH34A, IUIAHETa

MOZCIIb aTOMHOTO s apa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHH
WX OINHUCAaHMS, WCIOJIb3YsS 3HAHHUS O CBOWCTBAX (U3WYECKUX SABIICHUHN

3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU U3YYEHHBIX TEXHUYECK
npuOOpPOB M TEXHOJOTMYECKHX MPOLECCOB IMPH pEIICHWH y4deOHO-Tpa

CXCMbI IJIA IMTOCTPOCHHA H306pa)KeHHﬁ B IINTIOCKOM 3€pKaJIC U co6I/Ipa}0me

1.17

OPUBOIUTH MpPUMEpPHl (HAXOMUTh HUHPOPMALMIO O MpUMEpax) I
(¢u3NYeCKUX 3HAHUI B TMOBCEIHEBHOW JKU3HU i obecrieueHus 0e3
npubopaMM ¥ TEXHHYECKHMMH YyCTPOWCTBAMH, COXPAaHEHHS 370p

IKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIEel cpeae

1.18

OCYIIECTBIISATh TOUCK WHGPOpPMAIUU (PU3UIECKOTO COJEpKaHUS B Ce
(GopMyIHpysT TIOUCKOBBIH 3alpoc, HAXOJUTh IIYyTH OIPEICICHUS

I/IH(I)OpMaI_II/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOITOJIHUTCIIbHBIX UCTOY

1.19

UCIIOJIb30BaTh TPU BBINOJHEHUHM YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISp
COJIEpKaHus, CIIPAaBOYHBIC MATEPHAJIbL, PECYPCHI ceTH MIHTEepHET; Bi1ageT

TCKCTa, Hp606pa3OBaHI/I$I I/IH(I)OpMaI_II/II/I W3 OJIHOM 3HAKOBOM CHCTEMEI B I

1.20

co3/1aBaTh COOCTBEHHbIC NMHCbMEHHBIC U YCTHBIE COOOIEHHS Ha OCHOB
WCTOYHUKOB (PU3NYECKOTO COAEp)KAaHUSA, MYyOIMYHO MPE/CTaBIATh
UCCIIEIOBATEIBCKOW IEATEIIBHOCTH, IIPU OTOM I'PAMOTHO HCIIOJIb30

anmnapar M3y4aeMoro pasjena (U3MKH U CONPOBOXKJIATh BBICTYILIE




0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IpU  BBHITIOJHEHUM YYEOHBIX TPOCKTOB U HUCCIEAOBaHUMN (u3ndec
00513aHHOCTH B T'PYIINIE B COOTBETCTBUH C MOCTABICHHBIMU 33Jla4aMH, C
NEHCTBUI M KOPPEKTHPOBATH €T0, aJeKBaTHO OIEHUBATH COOCTBEHHBIN

BBICTPAaNBaTb KOMMYHHUKATUBHOC B3aHMO,I[eI>'ICTBPIC, IMPOSABJIAA TOTOBHOCT




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

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

@duzuka — Hayka O mpupoje. SBieHus npupoabl. OUIUUECKH

H TEIJIOBBIC, AJICKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBbBIE
®dwusnveckre BeNUYHHBL. M3MmepeHue (QU3NYECKUX BEIHYU

I [Torpemnocts u3mMepenuit. MexayHapoaHasi cucTeMa eIMHUIL
EcTtecTBeHHOHAy4YHBI METOJ TMO3HAHUS: HAOIIOJIEHUE, IOCTa

1.3 BBIJIBIDKEHUE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3,

1 SABIIEHHS

14 Onucanve GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH
[TpakTuueckue paboOThI:
Hi#HPar##3mepenne pacCTOSTHUM.
###Par###3meperne o0bEMa KUIKOCTH B TBEPIOTO Tea.

1> H#H#HPar##H#Onpeenenre pa3MepoB MalbIX TEJ.
HiHPar###l3Mepenue TemnepaTypbl MpU MOMOLIM KHJIKOCTHO
TEeMIIEPaTyphl

IMEPBOHAYAJIbHBIE CBEJJEHW S O CTPOEHUU BELIECTBA

#Hi#HParfi##CTpoeHNE BEILIECTBA: aTOMBl U MOJIEKYJIBI, UX pa3Mep

= JUCKPETHOE CTPOCHUE BELIECTBA
##HPar## [ Bnkenne yacTull BemiectBa. CBs3b CKOPOCTH JIBIKE

22 BbpoyHnoBckoe nBmxenue, nuddysus

2 23 B3aumopeiicTBie YacTHI] BEIIECTBA: TPUTHKEHUE U OTTAIKUBAHU

#HHH#Parf##ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOECHUE TIa30

2.4 (KpuCTAIITMYECKUX) Tell. B3auMOCBs3h MEXIy CBONCTBAMH BEIIl
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTHyeckne paboThI:




Hi#HPar##OneHka tuaMmeTpa aToMa METOJIOM PsI0B (C MCIIONIB30
HH#HHPar###ONBITH 0 HAOIIOEHUIO TEIJIOBOTO PACIIUPEHUS ra30

HH#HPar##OnbITE 0 00HAPY)KEHUIO IEHCTBHS CHIT MOJIEKYJISIPHO

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

3.1 Mexanunueckoe qBHkeHuE. PaBHOMEpHOE M HEpAaBHOMEPHOE JIBU
39 #i#HPar###Cropoctb. CpellHsAss CKOPOCTb IpU HEPAaBHOMEPHOM
' BPEMEHHU JIBUKECHUS
33 SIBnenue nnepnuu. 3aKoH uHepuuu. B3aumoeicTBre Te Kak mp
' JBUKEeHHs Tel. Macca Kak Mepa UHEPTHOCTH Tejia
34 ###Par### InotHocThs BemniecTBa. CBs3b IJIOTHOCTU C KOJIUYE
' 00BEMa BelecTBa
3.5 Cuna kak XapakTepHCTHKa B3aUMOJIEHCTBUS Tel
3.6 Cwuia ynpyroctu 1 3akoH ['yka. MI3mepeHure Cuiibl ¢ TOMOIIBIO 11
37 H##HPar##sIBnenune TAroTeHus u cwia TsokecTd. Cuila TsKecT
' tena. HeBecomocTh
3.8 Cuna tpenus. TpeHue CKOIbKEHUS U TpeHue Nokos. TpeHue B np
3.9 #Hi#HPar##Crio’keHne CUI, HalpaBJIEHHBIX 110 OJHOW IpsiMOoi. PaB
[TpakTuueckue paboThI:
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHHS (LIapu
ANEKTPUYECKOTO aBTOMOOMIISE U Tak jaanee). OmpeneneHue cpe
3.10 Opycka WM IIapuKa N0 HAKJIOHHOW IUIOCKOCTH. OrmpeserneHue
OnbITBl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pACTSDKEHUSA (e
MPUII0KEHHOU crJibl. OTBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb C
BEca Tejla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN
T dusnyeckue SBJICHUS B IPUPOJIE: IPUMEPDHI IBMKEHUS C Pa3iInyH
' HEKUBOW NIPUPOJIE, IEHCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue yCTpocTBa: IMHAMOMETP, MOAIIUITHUKA

TABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Jasnenne tBEpaoro Tena. CriocoObl yMEHBIIEHUS U yBETUUCHUS
4.2 [laBienue raza. 3aBUCUMOCTb JJaBJI€HUs ra3za oT 00bEMa, TeMiepa
4.3

Hepez[aqa JaBJICHUA TBép,Z[BIMI/I TCIaMH, MXHUIKOCTAMH H




ITHeBMaTHUYECKIE MAIIMHBI

44

3aBUCHMOCTD JaBJICHUA KHUIKOCTH oT FJ'IY6I/IHBI . FI/II[

Coobmraromuecs cocyabl. [ uapaBmmndeckre MeXaHHU3MbI

4.5

Atmocdepa 3eman u atmochepHoe naBieHue. I[IpuumHBL C
00onouku 3emian. OnbiT Toppuuesy. 3aBUCUMOCTb aTMOC(HEPHO

YpOBHEM MOpsi

4.6

W3mepenune arMmocdepHoro aasnenus. [Ipubopsl 11 nsmepeHus

4.7

JlelicTBUE KUIAKOCTH U ra3a Ha IMOrPYKEHHOE B HUX TeEJO. Bl

cuia. 3akoH Apxumeza

4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[TpakTuueckue paboThI:

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00b&éMa Morp
tena. OrmnpeneneHue BBITAJIKUBAIOLIEH CHIIBI, JIEWCTBYIOLIEH
XKUAKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CHIIBL,
JKUAKOCTH, OT Macchl Tena. OMNbIThl, JAEMOHCTPUPYIOILUE 3aB
CHWJIBI, ICHCTBYIOIIEN Ha TEJIO B KHUJKOCTH, OT 00bEMA NOrpyKEH
U OT INIOTHOCTH XkuakocTu. KoHcTpynpoBaHue apeomerpa HUiIu

OIpeieNIeHnE €€ TPY30II0IbEMHOCTH

4.10

®dusnueckue sSBJIEHUS B MPUPOE: BIUSHUE aTMOC(HEPHOro JaB

IUIaBaHUE PbIO

4.11

TexHuueckue  yCTpOHCTBa:  COOOUIAIOIIMECS  COCYIBl, Y

TUIPABIMYECKUM MTpecc, MaHOMETP, 6apoMeTp, BEICOTOMED, MOPIII

PABOTA, MOIIHOCTbD, DHEPT U

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTE

5.3 [TpocThie MexaHU3MBI: pbIuar, 0JI0K, HAaKJIOHHAs TUIOCKOCTh. [IpaB

54 [TpumeHeHue mpaBuiia paBHOBECHS pblyara K OJI0Ky

5 s «3omotoe mpaBuio» MexaHuku. Kosadduiment monesnoro aeiic
' MEXaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUU TEJA, MOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sneprus

5.8 [Tonnas mexanuyeckasi sHEPIrUsl. 3aKOH U3MEHEHUS U COXPaHEHUS




[IpakTuueckue pabOTHI:
59 #H##Par###Onpenenenrne padOTHl CHIJIBI TPEHUS TPU PaBHOM
. TOPU30HTAJIBLHON NOBepXHOCTU. MccnenoBaHue ycClIOBUM paBH
KII/I HakIOHHOM MIIOCKOCTH. M3yueHne 3aKk0oHa COXPAHEHUS MEX
5.10 dusnyeckue SBJICHUS B IPUPOJIE: pblUaru B TeJie YeJI0BEKa
- TexHuueckue yCTpOMCTBAa: pblYyar, MOJBMXKHBIA M HENOJB
' IUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31€eMeHTHI COAEPKAHNS
pasjaena 3JIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETHUYECKOM TEOPHH C
6.1 pa3Mepsbl MOJIEKYI. OnbITHI, MOATBEPKIAOIINE
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
62 Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM Be
. amop(dHbIe Tena
63 OObsicHEHHE CBOWMCTB Ta30B, JKUIAKOCTEH U TBEPABIX TE
' MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6.4 CmauuBaHME U KalWJUISIPHBIE SIBJICHUS
6 6.5 TemnnoBoe pacHIMpeHne U CKaTHe
6.6 Temnepatypa. CBsi3b TEMIEPATypPbl CO CKOPOCTHIO TEIMIIOBOTO [
67 Buytpennss sHeprusi. CrnocoObl W3MEHEHUS BHYTPEHHEH 3
' COBEpILIEHUE PAOOTHI
6.8 Buel Teruionepenaydn: TerONpPOBOIHOCTb, KOHBEKIUS, U3/Ty4e
6.9 KonuyecTBo TemnoTsl. Y aenbHas TEIOEMKOCTD BEIlIECTBA
6.10 TerooOMeH 1 TemIoBoe paBHOBECHE. Y paBHEHHE TEIIOBOTO O
6.11 [InaBneHue u oTBEpIEBAHNE KPUCTALNINYECKHUX BEIIECTB. Y JEIIb
610 [TapooOpa3zoBanne wu  koHaeHcarus. Mcmapenue. Kume
' napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTICHHS OT aTM




6.13

Brnaxnocts Bo3myxa

6.14

DHeprus TOIUIUBA. Y JieiIbHas TeIIOTa CropaHus

6.15

[Tpuniunsr  pabotel TernoBelx asurareneit KIIJ[ Teros

JIBUTATEJIH U 3alllUTa OKPY>KAIOIIEH CpeJibl

6.16

3aKOH COXpaHEeHUsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLE

6.17

[TpakTryeckue paboTHI:

HH#HPar#H##OnBITEL 0 0OHAPY)KEHUIO IEHCTBHS CHII MOJIEKYJISIP
HH##H#Par###ONBITH IO BBIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM
H#HPar###ONbITHl IO HAOJIIOIEHUIO TEIUIOBOTO PACUIMPEHUS T
TeJl.

#HH#HPar#Ht#Onpenenenye JaBieHus BO3Ayxa B OaJUIOHe MITpHIIa.
HH##Par###ONbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHU
HarpeBaHUs WIN OXJIAXKICHHSL.

#H##Par##H IpoBepka THUNOTE3bl JUHEWMHON 3aBUCUMOCTH JJIH
TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTypHl.
###HPar###Habmonenne  U3MEHEHWsT  BHYTPEHHEH  3HepT
TEIUTOTIepeIayy U paOdOTHl BHEITHUX CHII.
###Par###lccnenoBanue sSBICHUS TETUIOOOMEHA TIPH CMEIINB
BOJIBI.

##HPar###0npeneneHre KOJIMYECTBA TEIUIOTHI, MOJyYEHHOTO
HarpeThiM METAJUTMYECKUM ITIIHHIPOM.
#H##Par##HOnpeneneHre yedIbHOU TETIOEMKOCTH BEIIECTBA.
#i#HPar###lccnenoBanue npouecca HCIapeHus.
#i#HPar###0OnpeieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

#H##Par###Onpenenenne yaenpbHOU TTIOTH TIJIaBICHUS JIbA.

6.18

dusnueckue SABICHUS B NPUPOAE: MOBEPXHOCTHOE HATSDKEHUE
IIpUpOJie, KPUCTAUIBI B INpupoae, minydenue CosHna, 3ame

Opu3bl; 00pa3oBaHME POCHl, TyMaHa, UHEes, CHeTa.

6.19

TexHuueckne  yCTpPOWMCTBA:  KaNWJUISIPbl, MPUMEPHI  HC
KHUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEPAaTypbl, TEPMOC, C

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, IBUraTelb BHY TP




OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J[Ba poaa 3JeKTpUYECKUX 3apsSI0B
75 B3aumopeiictBue 3apsbkeHHbIX Tenl. 3akoH Kysona (3aBucum
' 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsiI0B U PACCTOSTHUS MEXKITY TEI
73 Onextpuyeckoe nozie. HampskEHHOCTh 3JEKTPUYECKOIO IMOJI
. AIEKTPUYECKHUX MO0JIeH (Ha KaueCTBEHHOM YPOBHE)
- Hocurenn »snexkTpuueckux 3apsioB. OJIIEMEHTapHbBIN 3JIEKTP
. atoma. [IpoBOAHMKY U AUDIIEKTPUKHU
7.5 3aKOH COXpaHEHHS JIEKTPUUYECKOTro 3apsiia
6 DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUY
. IIOCTOSIHHOTO TOKa
e JlefcTBUSI IIEKTPUYECKOTO TOKa (TEMI0OBOE, XUMUUECKOE, MarH
' B JKUJKOCTSX M rasax
7.8 Onexrpuueckas 1nens. Cuiia Toka. DJIEKTPUUECKOe HaIPSyKEHUE
7.9 CornpoTuBiieHre MPOBOAHUKA. Y ACIIBHOE COMPOTUBIICHUE BEILIEC
7.10 3akon Oma 11 y9acTKa 1enu
7.11 [locnenoBarenbHOE M MapajieIbHOE COETMHEHUE POBOAHUKOB
7.12 PaboTa 1 MOIIHOCTH AJIEKTpHUYECKOro ToKa. 3akoH J[xoyms — Jle
DJneKTpUyYecKne Uenu M TMOTPEeOUTENN 3IIEKTPUUYECKOH HH
7.13
3aMbIKaHUE
7.14 [TocrossHHBIE MarHUTHI. B3auMoaencTBue MOCTOSHHBIX MarHUTO
7.15 MarnutHoe noje. MarautHoe nosie 3eMJIM U €ro 3HaYeHHUE JJIs
OmnbIT Opcrena. MarHuTHOe MoJie 3IEKTpUUecKoro Toka. [Ipum
7.16
TEXHUKE
717 JlelicTBME MarHUTHOT'O NOJISL HA IIPOBOJIHUK C TOKOM. DJIEKTPOJL
. Hcnonbs3oBaHue 37€KTPOABUTATENICH B TEXHUYECKUX YCTPOUCTB
7.18 OnbiTel @apazes. SABiaeHUE TEKTPOMarHUTHON HAyKIuu. [1pa
710 Onextporenepatop. CrnocoObl MOMy4YEHHs SJEKTPUUECKON 3H
' BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH
7.20 [IpakTuueckue paboThI:




OnbITHI 110 HAOJFOICHUIO DJIEKTPU3AIUHU TEJT UHIYKIIMEH U MPU C
HccnenoBanue nercTBUs 3IEKTPUUECKOTO MOJIA HA MPOBOIHUKH
COopka u mpoBepKa paboThl SJEKTPUUECKOM 1IETH MOCTOSHHOTO
N3mepenue v peryampoBaHUE CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTU CHJIbI TOKa, HAYIIETO 4epe3 pe
pe3UCTOpa M HAMPSHKEHUS Ha PE3UCTOPE.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COIT
€ro JJIMHBI, TUIOIIAIU MONIEPEYHOr0 CEYEHHs U MaTepHara.
[IpoBepka mpaBwiIa CIOKEHHS HANPSHKEHUN MPHU HOCIEI0BA
pesuctopoB. IIpoBepka mpaBuia AJis CHIBI TOKa TMIpH
pesuctopoB. OrmpeneneHue padOTHI AIEKTPUUECKOTO TOKA,
Omnpenenenre MOIIHOCTH 3JIEKTPUUECKOTIO TOKA, BBIAEISAEMON H
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT Harps
KIIJ] narpeBarens. MccrnegoBaHne MarHUTHOTO B3aUMOJEHCT
N3yueHrne MarHUTHOTO MOJISi MOCTOSTHHBIX MarHUTOB MPHU UX O
UccnenoBanue AEMCTBUS DJIEKTPUYECKOTO TOKAa HAa MAarH
JEMOHCTPUPYIOITHE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTy
CWJIBI TOKa W HampaBJeHHs TOKa B KaTyumike. M3yuenue nei
MIPOBOJAHMK ¢ TOKOM. KOHCTpyHnpoBaHue U u3yueHue padoThl 371
KIIJI osnexkrponBuratenbHOM  ycTaHOBKH. ONBITBI 1O
AJIEKTPOMArHUTHON WHIYKIIMW: WCCIEIOBAaHUE W3MEHEHUHN

HMHAYKIOUMOHHOI'O TOKa

dusznyeckue SBJICHUS B npupoac: 3JICKTPUUCCKUC SABJICHUS B

7.21 KHUBBIX OPraHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipeiid MOI0COB,
KHU3HU Ha 3emiie, OIS PHOE CUsTHUE
TexHuYecKkue YCTPOMCTBA: AJIEKTPOCKOI, aMIepMETpP, BOJ
79 ANEKTPUYECKON  DHEpruw, 3JEKTPOOCBETUTENBHBIE  TIP

AIIEKTPONpPUOOPH!  (TIpUMEpBI),  DIIEKTPHUYECKHE  TPEAOXpP

SJICKTPOABUTATCIIb IIOCTOAHHOT'O TOKA, T€HEPATOP ITOCTOAHHOI'O
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[IpoBepsieMble 1EMEHTHI COAEPKAHU
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8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
###Par###HepaBHoMepHOE TpsiMoJiMHENHOEe ABUKeHue. CpelnH
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8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akon HeroToHa

8 8.11 HHHPar###T [pUHIMI CYTIEPIIO3UIIUM CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#Par##H#Cuna TpeHMs: Cujla TPEHUS CKOJIbKEHUS, Cuja Tp

813 TpeHust

8.14 Hi#HParf##Cuia TSHKECTU M 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKO
JBuxenue mnuaHer Bokpyr Comnua. IlepBas kocMmuueckas

815 neperpy3Ku

8.16 PaBHOBecue MaTepraibHON TOUKH. AOCOIIOTHO TBEPIOE TEIO
#i#HPar###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOM OChIO
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8.22

PaGora cui TsxecTH, ynpyroctu, TpeHus. CBsi3b 3HEpruu U pado

8.23

HOTCHHI/IaJ'II)Hafl OHEPIUAd TCJia, IOAHATOr0 HaJl MIOBEPXHOCTHIO 3

8.24

[ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI

8.25

#H##Par#H#HKunernueckas sueprus. TeopeMa 0 KHHETUYECKOUN 3H

8.26

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

8.27

[TpakTHyeckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa WM JIBHXK
wiockoctu. OmnpezesieHne yCKOPEHUs Tela Py PaBHOYCKOPEHH

TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BpPEMEHH IIPH paBHOY
HayaJIbHOM CKOPOCTH.

[TpoBepka rumoTessl: €Clii NpU PAaBHOYCKOPEHHOM JBIKEHUH O€
OTHOCSTCS KakK psi HEYETHBIX UHCEN, TO COOTBETCTBYIONI
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJBKEHUS OT CHU
Onpenenenne kodpduuueHTa TpeHHUs cKoubxkeHus. Omnpenen

Omnpenenenne padoThl CHIIbI TPEHUS IPU PABHOMEPHOM JBUKEH
noBepxHoctu. OmpeneneHne pabOTBI  CHIIBI  YIIPYTOCTH

HUCIIOJB30BaHHUECM HECIIOABHIKHOT'O M ITOJABHXKXHOI'O 0JIOKOB

8.28

duznyeckue SBJICHHUSI B npupoac: IMpUIWBbBI W OTJIMBBI, ABU

CHUCTEMBI, pPCAKTUBHOC JIBUXCHUC )KMBBIX OPTaHU3MOB

8.29

Texunueckne YCTPOﬁCTBaZ CIIMAOMCTpP, AATYHUKH ITI0JOKCHUA,

paKeThbl

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenbHoe naBmxeHune. OCHOBHbIE XapaKTEPUCTUKH KOJI

9.1
aMILTUTY 12

99 MaremaTuyeckuii U NpPYKUHHBIM MasTHUKU. lIpeBpaienue 3

' JIBUKCHUH

9.3 3aryxaromue kosnebanus. BeinyxieHHble koneOanus. Pezonanc
Mexanudeckue BosiHbl. CBOMCTBAa MexaHW4YecKux BoJH. [Ipomon

94 JlnvHa BOJHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexaHudeck
CEHCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTb 1 BbIcOTa 3BYKa. OTpakeHue 3ByKa




9.6

NHudpa3Byk u ynbTpasByk

9.7

[TpakTyeckue paboTHI:

Omnpenenenne 4acToThl U epHoia KoJIeOaHni MaTeMaTu4ecKoro
Omnpenenenre 4acToThl U MepUoJia KoJieOaHU MPY>KUHHOTO MasT
HccnenoBanue 3aBUCUMOCTH Iepuoja KoieOaHUH MOABEIICHHO
HuTU. MccnenoBanne 3aBUCUMOCTH MEepUOAa KOJeOaHUN Mpyx

rpy3a. IIpoBepka He3aBUCHMMOCTH Iepuoja KoyiebaHui rpysa,

MAacChl Ipy3a U KECTKOCTHU NPYkKUHBL. VI3MepeHue yCKopeHust CBO

9.8

duznueckue SABJICHUS B nmpupoac: BOCHPUATUEC 3BYKOB K

ceiicMUJecKue BOJIHBI, HYHAMH, 3XO

9.9

Texnuueckue YCTpOﬁCTBaZ 9XO0JIOT, UCITOJIb30BAHUC YJIbTPAa3BYKa

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1 DJEKTPOMarHuTHOE I0JI€. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTB
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118 Paznoxenue G6enoro cera B cnekTp. OnbiTel HetoTona. Cioxe
' ucnepcus ceera
11.9 [TpakTrueckue paboThI:




#HiHPar###lccnenoBanie 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOB
#H#Par##l3yuenne XapakKTEPUCTHK N300pKEHUS PEeIMETa B
#i#H#Parf##lccnenoBanue 3aBUCUMOCTH yTJIa TIPEJIOMIIEHUS CBET
Ha TPaHUIIE «BO3AYX — CTEKIION.
#i#Par### lonyuenne n300pakeHHI ¢ TOMOIIBIO coOMparomen
#iHPar#t##OnpenencHre HOKyCHOTO pacCTOSHUS M ONTHYECCKON
HH##Par###ONBITHI 110 Pa3JI0KEHNIO 0EJI0T0 CBETA B CIEKTP.
H###Par###ONbITEL 10 BOCIIPUATHUIO LIBETA MPEIMETOB MPU UX H
GUIBTPHI
1110 ®dusnueckue sBiaeHUs B npupoje: 3atmenuss ConHua u Jlyn
. ABJICHUA B aTMocdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
11.11 TexHUuecKkue yCcTpoicTBa: OUYKH, IEPUCKOT, (hoToanmapar, OnTH
KBAHTOBBGIE ABJIEHUA
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12.2 Hcnyckanue u normonieHrne cera aroMoM. KBaHTsl. JInHeyaTsl
12.3 PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3I1y4eHus
12.4 Ctpoenue aToMHOTO sisipa. HykiioHHast MOJIeIb aTOMHOTO si/Ipa.
12.5 PannoaxtuBHbIe npeBpanienus. llepron norypacnana aTOMHBIX
12.6 SnepHbie peakyu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MacCOBOT
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
12.8 Peakuuu cuntesa u genenus saep. Mctounnku suepruu CosHIa
12 12.9 Snepnast sHepreTuka. JleicTBUE paguOaKTUBHBIX U3JIYUYCHUN HA
[TpakTudeckue paboThI:
Habnronenune CrjIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHHUS.
12.10 HccnenoBanue TpEeKOB: HU3MEPEHHWE HSHEPrUM YACTHIIBI 10
¢dororpadusm).
W3mepenue paaroakTuBHOTO GpoHa
®dusznueckue SIBICHUS B IPUPOJIE: ECTECTBEHHbIN paJl0aKTHBHb
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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 y
00pa3oBaTeILHO MPOrpPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA HA 0

[lonnmanue ponu GU3NKK B HAyYHOH KapTHHE MHUPA; c(HOPMHPOBAHHO
3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTH SIBJICHUH NPUPOABI, O PpOJI
cucteMooOpasyromed poiau (PU3UKU B Pa3BUTHU €CTECTBEHHBIX HAy
IBOJIONUH (PU3NUECKUX 3HAHUH W UX POJH B LEIOCTHOH €CTECTBEHHOHA
POCCHUICKHX ¥ 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICH

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUA O BUAAX MaTepuu (BELIECTBO U MOJE), O ABMKEHHH KaK CIIOCOO
aTOMHO-MOJIEKYJISIPHOW TEOpHUH CTPOEHHUS BELIeCTBA, O (PU3UUECKOM
(MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX W KBAHTOBBIX); YM
ONMCAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTP
SBJIEHUE; YMEHHUE PACIO3HABATh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX

BBIACIIIA UX CYHICCTBCHHBIC CBOMCTBA (HpI/ISHaKI/I)

Bnanenue ocHOBaMM NMOHATUHHOIO aIliapara U CUMBOJIMYECKOIO S3BIK
JUIST pelieHHsl y4eOHBIX 3aj7ad; YMEHHUE XapaKTepH30BaTh CBOMCTBA

IMpOUECCChI, UCITOJIBb3Ys Q)YHZ[aMeHTaJ'IBHHe U OSMITNPHUICCKUC 3aKOHBI

YMeHHue OmNuCHIBaTh HU3YYCHHBIC CBOMCTBA Tl U (1)I/ISI/I‘IGCKI/IG SABJI

BCJIMYHHBI

Bragenne ocHOBaMH METOJIOB HAyYHOTO IMO3HAHUS C YIETOM COOIOICH
HaOMroAeHNE (PUBHUCCKUX SBICHHM:

YMEHHE CaMOCTOSITEILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
110 MHCTPYKIIMH, OITUCHIBATH X0/ OTBITA U 3aIUCHIBATh €T0 PE3YJIbTaThI,
MPOBEJICHHE MPSMBIX U KOCBEHHBIX H3MEPEHUN (DU3HUECKUX BEIUUUH: Y
CaMOCTOSITEIILHO COOHMpaTh JKCICPUMEHTAILHYIO YCTAHOBKY I10 WHCT
BEJIMUMHBI M aHAJM3UPOBATh MOJTYYCHHBIE PE3yJbTaThl C YUETOM 3aJaH
U3MEpPEHUH;

MPOBEICHHE  HECJOXKHBIX  JKCIIEPUMEHTAJBHBIX  HCCJICIOBAHHIM;

OKCIICPUMCHTAJIbHYKO  YCTAHOBKY MW TIPOBOJMTHL HMCCJIICAOBAHUC TII0




IMMOJIYYCHHBIC 3aBUCHUMOCTHU (1)I/I3I/IIICCKI/IX BCJIMYHH B BUJIC Ta6JII/III n rpaq)

JACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHUS

[ToHnMaHue XapakTepHBIX CBOWCTB (pU3MUECKUX Mojelneil (Marepuaib
TEJI0, MOJENHU CTPOEHUS ra30B, KUIAKOCTEH M TBEPABIX Tel, IUIAHETap

MOJIeJIb AaTOMHOTO S7Jpa) U YMEHUE MPUMEHSTh UX JIJIs1 O0BICHEHUS PU3H

YMmenue oOBSCHATH (hU3MUECKHE TMPOLIECChl M CBOMCTBA Tel, B TOM U
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISBIATH IIP
CTPOUTH OOBSICHEHHE C OMOPOW Ha M3y4YEHHbIE CBOMCTBA (HU3MUECKUX

3aKOHOMCPHOCTU U MOJCIIN

Ymenue pemath pacuétHbele 3amaud (Ha Oaze 2 — 3 ypaBHEHHil), U
CBSI3BIBAIOIINE (PM3UYECKHE BEITMYMHBI, B YACTHOCTH, 3aITUCHIBATh Kpat
HeJIOCTaloIIMe JaHHbIe, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIMMbIE
CIpaBOYHBIC JaHHBIC, TMPOBOAMTH PACUYETHI W OLCHUBATH PEATUCTHY
(GU3MUECKON BEIMYHMHBL, YMEHHE ONPEACTATh Pa3MEepHOCTb (H3MYECKO

PELLICHUH 3a/1a4u

YMmenue XapaKTCPU30BaTh IMPUHIUIIBL ﬂef/'ICTBI/ISI TEXHUYCCKHUX YCTPO
HpI/I60pOB, N IIPOMBINUICHHBIX TCXHOJOIMYECKHUX IPOLUECCOB IIO HX O

CBOMCTBaX (PM3NYECKUX SBJICHUIA U HEOOXOUMbIE (PU3MUECKIE 3aKOHOME

10

YMeHne UCHOIb30BaTh 3HAHUS O (l)I/ISI/I‘-ICCKI/IX ABJICHUAX B IIOBCCIHEC
0€301acHOCTH MPU 00paIeHuH ¢ OBITOBBIMU TPHOOPAMHU M TEXHUYECKH
3I0pOBbs. M COONIOJCHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKp
HCO6XOI[I/IMOCTI/I IMPUMCHCHUA I[OCTI/I}KGHI/II\/’I (1)I/IBI/IKI/I u TEXHO.

IMPpHUPOJOIIOJIb30BAHUA

11

OnbIT noucka, mNpeoOpa3oBaHUs W MpPEJCTaBICHUS HHPOPMALUU
UCIIOJIb30BaHUEM MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIl; yM
NOJY4YeHHOM MH(POpPMALMU HAa OCHOBE MMEIOIIMXCA 3HAHUM U JIOTOJIH
UCIIOJIb30BaTh IPHU BBINIOJIHEHUU YUYEOHBIX 3aJaHUM HAy4YHO-TIOIYJIAp
COJIEp’KaHus, CIPAaBOYHBIE MaTepuaisbl, pecypcbl cetd HHTepHeT; B
npeoOpa3oBaHus MHOOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B JAPYTYIO;

MMMCEMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE HH(POPMAIIMH U3 HECKOJIh




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, TIPOBEPAEMbIX HA
OI'd 11O ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexanundeckoe aBrxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD [T

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHHUE. CpeHss CKOpOoCcTh. Popmyiia JiJisl BBIYKCICH

1.2
PaBHOMepHOE NpSIMOIMHENHOE ABM)KEHHE. 3aBUCHUMOCTh KOOpPIMHATHI Tejla OT Bpe
IPSIMOJIMHEMHOTO JBUKECHHUS:
13 () =x,+vt
I'paduxy 3aBUCUMOCTH OT BPEMEHHU JUIsI NMPOEKLUUH CKOPOCTH, HPOEKIHM IepeMell
PaBHOMEPHOM INPSMOJIMHENHOM JBUKEHUU
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B ClIydae paBHOYCKOPEHHOT'O IPSIMOJIMHENHO
3
Sy(f)=vo, *i+ay* ;
2
@opMmyabl s NPOEKIMHM TNEPEMEIIEHUs, IPOEKIUH CKOPOCTH M IPOEKLIHU YCKO
IPSIMOJIMHEWHOM JIBHKCHUU!
1.4 5. (O=vy,-t+a, i
2
Ur('f) =Upy T, 1,
a (f) =canst,
U:_.l.: - U-__.l.: =2a,s,
I'paduky 3aBHCHUMOCTH OT BpEMEHH Uil MPOCKIMHU YCKOPEHHUS, IMPOEKUIUH CKOPO
KOOpPJMHATHI IIPU PABHOYCKOPEHHOM IIPSMOJIMHENHOM JBUKCHUH
CBobOonHoe nageHue. dopMysibl, ONUCHIBAIOLINE CBOOOAHOE MajJieHHE Teja MO0 BEPTUK
1.5 BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMin). I'paduku 3aBUCUMOCTH OT BPEMEHH IS IT
CKOpPOCTH U KOOPAMHATHI IPU CBOOOAHOM MAaJICHUH Tejla 110 BEPTHKAIN
CKOpOoCTh PaBHOMEPHOIO JBMXKECHHS TENA 110 OKPYKHOCTH. HarnpasiieHue CKOpoCTH.
r dopmyia 17151 BBIYUCICHUSI CKOPOCTH Yepe3 Paguyc OKPY>KHOCTH U IEpUO]] OOpaIleHus:

2R

u:T




LenTpoctpeMurenbHoe yckopeHue. HampaBieHne LEHTPOCTPEMHUTEIBHOIO YCKOPEHU

YCKOpPEHUSI:
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
CoHarpaBiieHHOCTh BEKTOpa YCKOPEHUS TeJla U BEKTOPa CHIIBI, ICHCTBYIOIIEH Ha TEIO
B3anmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fra=—Fis
Tpenne nokost U TpeHUe CKOIbKeHUs. PopMyIta it BBIYUCICHUS MOJTYJISI CUIIBI TPEHHS C
F_=pn-N
112 w =t
JHepopmanus tena. Yrnpyrue u Heynpyrue aegopmaiun. 3aKkoH ynpyroi aegopmanu (3a
F=k-Al
1.13

1.14

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




My - 1My
1" 72
RZ
Cuna TsxecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.

F=0G-

cDOpMYJ'IEl JJIA BBIYUCIICHUA CHUJIBI TAXCCTH BOJIM3H MOBCPXHOCTHU 3emmn: F = mg.

JBuxenue rmanet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs 1 iep

1.15

Nwmmynse Tena — BekTopHas (u3nvecKas BeJInIrHa.
p=mo

Nmnynsc cucremsl ten. M3menenne umnyisca. FMITynbc cuiibt

1.16

3aKkoH COXpaHCHUS UMITYJIbCAa IJIA 3aMKHYTOI\/JI CUCTECMBI TCII:
Dp=nyUy +my U, =const

PeakTuBHOE ABMKCHUE

1.17

Mexanunueckas pabota. @opmysia A BBIYUCICHUS pPaOOThI CHIIBL:

A=Fscosc

Mexannueckas MOLTHOCTb:

1.18

Kunernueckas u moTeHIuagIbHas OHEPIuUs. CDopMyna JJIs1 BBIYMCIICHU S KUHETHYCCKOM DHE

g
L
Be=—5-

Teopema o knHeTHUeCKOU YHEpPrun. PopMyria I BBIYMCIICHHS IOTEHIMAIIBHON YHEPTUU

Hag 3eMIIEi:

E_=meh
P e

1.19

Mexannueckas OHCPIusi:
E=E,+E,

3aKOH COXpaHEHUsI MEXaHN4YeCKOM 3Heprun. @opMyiia [ 3aKOHA COXPAHEHHSI MEXAHUYE
cui TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPTUU NPU HAJTUYMU CUIIBI TPEHHUS.

1.20

[IpocThie MeXaHU3MBL. «30JI0TOE IPABUIIO» MEXAHUKH.




Peruar. MomeHT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
4/ 1 —
M, +M, +..=0
[MoxBwxHbIN 1 HenoABXKHBINA 0110ku. KIT/] mpocThIXx MeXaHH3MOB,

n= Anonesnas
‘4‘33.11‘3&11333&3

1.21

JlaBiieHne TBEPAOTO TENA.
®dopmyna 175 BEIYUCIICHUS JaBJI€HUs TBEPAOTO Tena:

bl
|

[JaBnenue raza. ATMocepHoe 1aBleHUE.

FHHpOCTaTquCKOe AaBJICHUC BHYTPH KUAKOCTHU.

CDopMyna JJI1 BBIYUCIICHUA OaBJICHUSA BHYTPH ) KUAKOCTH:

p=pgh+p,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. Dopmyna s ONPEACIICHUS] BHITAIKUBAIOMIEH CHIIBI, JEHCTBYIO

KUOKOCTH UJIU ra3s:
F_i_p.'i. = ng

Vcaosue nnaBanus tena. [lnaBanue CYI0B U BO3AYyXOILIaBaHHUEC

1.24

Mexanuueckue koneOaHusi. AMIUIUTYAa, Iepuod U yactora kosnebOanui. dopmyra, cB

KOJIEOAHUIA;

1.25

MaremaTnueckuil U Npy>KUHHBIN MagTHUKU. [IpeBpalieHre sHepruu npu KouedaTeIbHOM

1.26

3aryxatomme Konedanus. Beinyxaennsie konebanus. Pesonanc

1.27

MexaHn4decKre BOJIHBI. HpOI[OJII)HBIC " MONCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH pa

L=v-T

1.28

3ByK. ['poMKOCTH U BbICOTa 3BYKa. OTpakeHHe 3BYKOBOM BOJIHBI HA IpaHuUlle ABYX cpel. U




1.29

IIpaxmuueckue pabomul

N3mepenune cpeaHeill IJIOTHOCTU BEIIECTBA; APXUMENOBOM CHIIBL, KECTKOCTH Py
CKOJILKEHUS; paOOTHl CUIIBI TPEHHS, CHIIBI YIIPYTOCTH; CPEeIHEH CKOPOCTH JIBUKEHHUS Op
YCKOpeHHUs Opycka NpU JBWKEHUH [0 HAKJIOHHOW IUIOCKOCTH; YacTOThl M MEepHoia
MasTHHUKA; YacTOTHI M MepHoAa KojeOaHUH MPYy>KMHHOTO MasTHUKA; MOMEHTA CHIIBL, Jie
CWJIBI YIIPYTOCTH NPHU MOABEME Ipy3a € MOMOIIBIO HETIOABM)KHOTO OJI0Ka; pabOThI CHIIBI Y
MTOMOIIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYXKEHHOH YacTH Te
HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHUJIbI OT MACCHI T€Ja; CUJIbl TPEHUS CKOJIBKEHHS OT CHU
poJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT CTENEHH AedopManu
OT yrja HaKJIOHA HAMpaBJSIONIEH; mepruoAa (YacToThl) KOJIEOAHW HUTSHOTO MasiTH
KoJIeOaHUH MPY>KUHHOTO MAasgTHUKA OT MAacChl Tpy3a U >KECTKOCTU MPY>KUHBI; HCCIENO0

Kos1e0aHUI HUTSIHOIO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBUs paBHOBECHSI phlyara

1.30

Dusuueckue A61eHUS 8 npupode.‘ MMPUMCPbI ABMXXCHUA C Pa3IMYHBIMHU CKOPOCTAMH B
ILCIZCTBHC CWJIbI TPCHUS B IPUPOAC U TCXHUKE, ITPHUIIMBLI U OTJIMBBI, IBUKCHHUC TIJIAHCT Co
ABUXXCHUC JKUBBIX OPraHU3MOB, pbIYard B TECJIC YCIOBCKA, BIIMAHUC aTMOC(bepHOI‘O pit

I1aBaHUEC pI)I6, BOCIIPHUATHUEC 3BYKOB XUBOTHBIMHU, 3€EMJICTPACCHUC, celicMUYecKue BOJIHBI,

1.31

Texnuueckue ycmpoticmea: CIUIOMETP, NAaTUYUKU TOJOKEHHUS, PACCTOSHUA M YCKOPEH
pakeTbl, pblYar, MOJABMXKHBI M HEMOJBIKHBIA OJIOKM, HAKJIOHHAsl IUIOCKOCTb, IT
COOOMIAIONTUECS COCYABl, YCTPOWCTBO BOJOIPOBOJIA, THUAPABIMYECKHN IIPECC, MaHO

HOleHeBOf/'I HAaCoC, apCoOMETpP, 3XO0JIOT, UCITIOJIb30BAHUC YJIBTPA3BYKA B 6BITy 1 TCXHUKEC

TEIUUIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKCHUS MOJIeKyJIHpHO-KHHeTI/I‘ICCKOfI TCOPHUU CTPOCHUA BCHICCTBA.

ra3000pa3HOro coCTOsIHUI BeniecTBa. Kpucrammyeckue u amopdHbie Tena

2.2

JIBrm>keHue yactuil Beniecta. CBsI3b CKOPOCTH ABMKEHHS YacTHIl ¢ TeMrepaTypoi. bpoyn

23

CMaunBaHue 1 KallWJIIAPHBIC SABJICHUA

24

TemnoBoe pacIupeHUC U CKATHUC

2.5

TemmoBoe paBHOBECUC

2.6

BHYTpeHH}IH SHEpPTIUs. PabGora u TCILIOINICpCaaya KaK CIIOCOOBI H3MEHCHUS BHyTpeHHeﬁ OH

2.7

BI/I,Z[BI TCIUIONCpCaAavYu: TCIUIONPOBOJAHOCTh, KOHBCKIHA, U3JTYYCHHUC

2.8

HarpeBanue n oxnaxnenue teia. KoamyecTBo TEIUIOTHI. Y AebHas TEIIOEMKOCTD:

P 1

QO=cm\t,—1,)




3aKOH COXpaHEHUs SHEPTUU B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOTO OanaHca:

2.9 QI_QE +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHWe BHYTpPEHHEH HSHEpruu B IMpoliecce HCIape
2.10 KHUJIKOCTHU. Y IebHasl TeIIoTa napoodpazosanus: L = O/m
2.11 BnaxnocTs BO31yxa
[InaBnenue u kpucramuzauus. I3MeHeHre BHYTPEHHEN SHEPTUH NP IJIABJICHUU U KPUC
IUIaBJICHMS:
2.12
=2
iy
213 BHyTpeHHss SHEprusi CropaHus TOIUTUBA. Y IeibHasl TEIJI0Ta CTOpaHus TOIuBa: ¢ = O/m
2.14 [Ipunnume: padoTs! TeroBsix Asuratenei. KIIJ[ TermmoBoro apurarens
Ilpakmuueckue pabomol
H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LIUIMHAPA; KOJIUYECTBA TEIJIOTHI,
515 TeMIiepaTypbl (PUKCUPOBAHHON MacChl, B KOTOPYIO OIYIIEH HArpeThld IWINHAP; KO
' HarpeTbiM IIWIMHAPOM, IOCJE OMYCKaHUs €ro B BOJY KOMHATHOM TeMIlepaTyphl; OTHOC
yACIBbHON TEIJIOTHI IJIaBlieHus Jibaa. MccnenoBanue n3aMeHEHUsT TEMIIEpaTyphl BOJBI MPU
TEMI000MeHa TIPU CMEIIMBAHUHU XOJIOTHON M TOPSYEH BOJIBI; pollecca CIIapeHust
516 Dusuueckue s671eHUs 8 NpuUpoode. TIOBEPXHOCTHOE HATSHKEHUE U KAMWIIISAPHBIC SIBICHUS B
' n3nyuenue ColHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa,
Texnuueckue ycmpoticmea. KaNWUISPbl, TPUMEPHl HCIOIb30BAaHUS KPUCTAIUIOB, KU
2.17 TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, THUTPOMETPBI, IICHXPOMETD,
BHYTPEHHEIO CrOpaHuUs
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S
3.1 OnexTpusanus Tei. /[Ba Buaa 3JeKTpUUECKUX 3apsioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEeHHsI SJIEKTPUUYECKOTO 3apsiia
34

QHCKTpI/ILIeCKOC IIoJIC. HaprDKéHHOCTB QJICKTPHUYCCKOT'O II10JIA. HpI/IHI_II/Il'I CyHnepro3ull




KaueCTBEHHOM YPOBHE)

Hocurenu nsnexrpudeckux 3apsaoB. JIeHCTBHE SIEKTPUYECKOrO IOJSA HA DIIEKTpHUYE

3.5
JIURJICKTPUKHU
[TocTostHHBIN 2nekTpuyecKkuid ToK. JleiicTBusA anexkTpuueckoro Toka. Cuna Toka. Hanpsoke
I=q/t, U=A4/4
3.6
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE MNEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
3.8 3akoH OMa a5 yuacTtka snekrpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COETMHEHNE POBOIHUKOB:
. T—TT T s -
I :j'}q '[r' —'["l _'[r"}-. R_R]. _R-}
3.9 [TapannensHo€ coeIMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHHUS:
U=U,;I=1+1;R=—.
) - . 2
CwmenaHHbIe COSTMHEHUS TTPOBOJHUKOB
3.10 PaGota u moutHoCTh 3nekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — Jlenna:
3.11 2
. Q=I"-R-t
3.12 OnbIT Dpcteaa. MarHuTHOE 1oJi€ IPSMOIO MPOBOJIHUKA ¢ TOKOM. JIMHMM MarHUTHOW UH]T
3.13 MarautHoO€E moJjie HOCTOSTHHOI'O MarHuTa. B3anMoIelicTBHE ITOCTOSHHBIX MAarHUTOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 Onbitel @apanes. SABnenue snekTpoMarauTHON nHAyKuuu. [Ipasuiio Jlenua
Ipaxmuueckue pabomul
316 H3MepeHne 3JIEeKTPUYECKOr0 CONMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH SJIEKTPUUYECKOTO

TOKa.

I/ICC.HGI[OBaHI/Ie 3aBUCMMOCTH CHJIbI TOKd, BO3HUKAIOIICTO B ITPOBOAHUKC (pGSI/ICTOPBI,




KOHIIaX IPOBOJHMKA; 3aBUCUMOCTU COIPOTHUBIEHUS OT JJIUHBI IPOBOJHMKA, IUIOLIAJ
YIIEIbHOTO CONPOTUBIIEHUS.
IIpoBepka npaBuiia s dJIEKTPUUECKOTO HAMPSKEHUSI IIPU MTOCIE0BATEIbHOM COEIMHE

CHJIBI 3JIEKTPUUYECKOT0 TOKA MPH MapajyieIbHOM COETUHEHUH ITPOBOJHUKOB (PE3UCTOPHI U

Du3zuueckue A61eHUs 8 npupoode: dIEKTPUUECKUE SIBICHUS B aTMocdepe, INeKTPUIeCTBO

317 noJie 3emiu, apei¢ MoII0COB, pOJib MATHUTHOTO OIS ISl )KU3HU Ha 3eMiie, TIOJISIPHOE CH
Texnuueckue ycmpoiicmea: d>IEKTPOCKOI, aMIEPMETP, BOJBTMETP, PpEOCTaT, CYET

3.18 AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTeNbHBIE JJICKTPONPHUOOPHI (IIPUMEPHI), I
3JIEKTPOMArHUT, MJIEKTPOABUraTeNb IIOCTOSHHOTIO TOKA, FT€HEpaTOp MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOIHbI. 11Ikana 3J€eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojzens cBeta. lIpsimosinHelHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus ceta. [Tnockoe 3epkano

3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Jucnepcus cBeta

3.24 Jlunza. Xox mydeit B muH3ze. DokycHOE paccTossHUe TUH3bI. ONTHYECKas cujia JIMH3BL: D =

3.25 I'ma3 xak ontuyeckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomul
#H#HPar#Ht#l13MepeHre ONTUYECKON CHIIBI coOMparomeid JHH3bI; (DOKYCHOTO paccTos
CBOWCTBY paBEHCTBA pa3MEpOB MPEIMETa U H300paKeHHUsI, KOTa IPEMET PACIIOIOKEH B

3.26 MIPEJIOMIICHUS CTEKIIA.
#i#Par#H#H#llccnenoBanue CBOWCTBA H300pa)KEHMsI, IOJIYYEHHOTO C IIOMOIIBIO €00
(hOKYCHOTO pacCcTOSTHUS ABYX CJIO)KEHHBIX JIMH3; 3aBHCHUMOCTH YTJIa MIPEIOMIICHHUSI CBETO
IpaHMIIE «BO3YX — CTEKIIO»

327 Qusuueckue aenrenus 6 npupoode: 3atMenus Connua u JIyHbl, 11BeTa T€j, ONTHYECKUE 5B

' pedpakmus, pagyra, MUpax)
3.28 Texnuueckue ycmpoticmaa: 04KH, IEpUCKoI, (poToanmapar, ONTHIECKHAE CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA

4.1 PagunoaktuBHOCTH. Anb(a-, 6eTa-, ramma-u3nydenus. Peakunu ansga-u 6era-pacnana

4.2 OmnbiThl Pesepdopraa mo paccesnuto anbga-yactull. [InanerapHas Moaens aroma

4.3 CocraB aromHoro s1pa. M3otomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCENT




4.6

DQusuueckue s61€HUs 6 Npupooe: €CTECTBEHHBIN PaJNOAKTUBHBIN (OH, KOCMUYECKUE JI

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

4.7

Texuuueckue ycmpoticmea: CIIeKTPOCKOII, MHAUBUAYaIbHBIN 103UMETp, KamMmepa Buiibcon




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

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






