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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTABJICHA HAa OCHOBE IOJIOKEHUH M TpEOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHOI MPOTrpamMMbl, IPEICTABICHHBIX B
dIroC 000, a Ttakke c yu€rom (denepanpHOil paboueld MpPOrpamMmbl
BocnuTanus u KoHuenuuu npenoiaBanus yueoHoro npeamera «Ousukay.

ConepkaHue MporpaMMbl MO (U3HKE HANpaBlIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYarOIIMUXCS W OPraHu3alfi0 HW3Yy4YeHUs
¢u3MKu Ha JEATEIbHOCTHOM OCHOBe. B mporpamme mno (usmuke y4uTHIBAIOTCS
BO3MOXKHOCTH yueOHOro npeamera B peanusanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METallpeAMETHBIM pe3yJibTaTaM O0ydeHus, a
TaK)K€ MEXIIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

[IporpaMMa 10 (QuU3MKE YyCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuajlia mo rojaaM oOydyeHus (MO KjaccaM), MpeIaraeT HPHUMEPHYIO
[IOCJIEJOBATENbHOCTh HW3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN 00YYArOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C IIEJbI0 OKa3aHHUs METOIHMYECKON
IIOMOILY YYUTEIIO B CO3/IaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®duznka SBISETCA CHCTEMOOOPA3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TMOCKOJIbKY (HU3UUYECKHEe 3aKOHBI JIEKAaT B OCHOBE
IOPOIIECCOB U SIBICHUN, HM3y4YaeMbIX XUMHUEH, OHOJOTHell, acTpoOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, MPEOCTaBIseT Hambojee sCHble 0O0Opa3lbl MPUMEHEHHS HayYHOTO
METO/1a MO3HAHHUSI, TO €CTh CIIOC00A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 TIaBHBIX 3a/1a4 (GU3HUECKOro 00pa3oBaHUs B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
UHTepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usuknm Ha 0a30BOM ypOBHE MpEAIOJaracT OBJIAJICHUE
CJIEIYIOIIMMH KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

® Hay4YyHO OOBSCHSATH SIBJICHHUS,

® OIIEHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEJOBAHUS;

® UHTEpPHPETUPOBaTh JaHHbIE W  HCIOJIb30BAaThb  Hay4HbIE
JI0KAa3aTeJbCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

enun w3ydenuss Pu3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
onpeneneHsl B KoHuenuuu npenogaBaHus ydyeOHoro npeamera «Pusnkay B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoil @Pexnepannu, pearu3yoIUX
OCHOBHBIE 00I11€00pa30BaTENIbHBIE IPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn MunucrepcrBa npocsewienust Poccuiickoit denepanuu (IpoToKon
ot 3 nexabpst 2019 r. Ne [1K4BH).

Hean usyyeHus PU3UKuU:

e [pUOOPETEHUE HMHTEpPECA M CTPEMJIEHUS OOyYaromUXcsl K Hay4HOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE MX HHTEJUIEKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

® Dpa3BUTHE IMPEACTABICHHM O HAy4YHOM METOAE IIO3HAHHUS U
(dbopMupOBaHHE UCCIEIOBATENLCKOTO OTHOIICHUS K OKPY’KaIOIUM
SIBIICHUSIM;

e (GopMUPOBaHHE HAYYHOI'O MHPOBO33PEHHS KaK pe3ysbTara M3y4eHHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTATbHBIX 3aKOHOB (DU3HKHU;



dbopMupoBaHUEe MPEICTABICHUNA O pon (DU3UKHU AJIS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax  Oynmymien
npoeccCHoHaTbHON AeTENHPHOCTH, CBI3aHHON ¢ (PU3UKOH, TOATOTOBKA
K JaJbHENIIEMY OOYUYEHUIO B 3TOM HAIPABJICHHH.

JlocTrkeHne 3THX LeNiel MporpaMMbl 1Mo (QHU3UKEe Ha ypOBHE OCHOBHOTO
o0riero oopazoBaHus o0ecreunBaeTCs PelIeHUEM CIEAYIOMUX 3a4aY:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMM BEIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHUI OMUCHIBATh U OOBACHATH (DU3HUECKUE SBICHUS
C UCII0JIb30BAHUEM TOJTyUYE€HHBIX 3HAHUM;

OCBOEHHE METOJIOB pELICHUS NPOCTEHIINX pacy€THBIX 3adad C
UCTIOJb30BaHUEM (U3NYECKUX MOJENEeH, TBOPYECKHX MU TMPAKTHUKO-
OpUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAONIOAATh MPHUPOJAHBIE SBICHUS M BBIOJIHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U IKCIIEPUMEHTAIbHbBIE UCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

ocBoeHHWe TpuéMoB  paboTel ¢ wuH(popMmammenr  (HU3HMUECKOTrO
COJEpKaHUs, BKJIIOYAass MH()OPMALMIO O COBPEMEHHBIX JIOCTHIKEHUSIX
(Gu3KKH, aHAIN3 U KPUTUUIECKOE OLICHUBAaHKUE WH(OpMaLUU;
3HAaKOMCTBO cO  c¢epaMu  HpoPEecCUOHATBHOW  JESTEIbHOCTH,
CBSI3aHHBIMM C  (U3UKOH, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMH Ha JOCTI)KCHUAX PUZNYECKON HAYKH.

Ha uzyuenne ¢usuku (6a30BbIli YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpa3zoBaHus 0oTBoUTCS 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HEZEINIO), B
8 kmacce — 68 4JacoB (2 yaca B Hemenwo), B 9 kimacce — 102 yaca (3 4daca B
HEJIEITI0).

[Ipenmaraemerii B mporpaMMe 1o (131/13m<e nepedeHb J1abopaTOPHBIX paboT
U OIBITOB HOCUT PEKOMEHIATEIBHBIA XapakTep, YYHTEIb JieTaeT BBIOOD
npoBeNeHUs JTa0OPaTOPHBIX PA0OT W OMBITOB C YYETOM MH/IMBH/Ty AIIbHBIX
0COOCHHOCTEM  OOydYarolUXCs, CIHCKAa AOKCIEPUMEHTAIbHBIX  3aJIaHHi,
IpeajiaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO 9K3aMeHa 1Mo (hU3HKeE.



COJEP XAHME OBYYEHUA
7 KUIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KaIOLIEero Mupa.

®dusnka — Hayka o npupone. SAsneHns npupoasl. PU3HYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne gusnueckux BenndyuH. Ousmueckue
npubopsl. [lorpemnocts n3mepenuil. MexxayHapogHasi cicTeMa €IMHHIL.

Kak ¢usuka u jgpyrue ecTeCTBEHHbIE HAyKH U3YyYalOT MPUPOLIY.
EcTecTBEeHHOHAYUYHBIII METOJ MO3HAHUS: HAaOMIOJEHUE, NOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THIIOTE3,
o0ObpsicHeHHe HaOmonaeMoro spieHus. OnucaHue (QU3NYECKUX SIBJICHUU C
IIOMOIIIBIO MOJIETIEN.

Jemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. ®usnyeckue MpudOOPHI U MPOLEaypa NPSIMbIX U3MEPEHHUI aHaTOTOBBIM
U UPPOBBIM IPHUOOPOM.

Jlabopamophuie pabomosl u onvimol.

Omnpenenenre UEHBI AeIEHUS MIKAIbl U3MEPUTEIHHOTO Tproopa.
N3smepenne paccTosHuM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenne teMrepaTypbl NPy MOMOIIU >KHIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIEPATYPBHIL.

[IpoBenenne uccnenoBaHus MO MPOBEPKE TMIOTE3BI: JAaIbHOCTD MOJIETA
[IapuKa, MYyIIEHHOTO TOPU30HTaJIbHO, TEM OoJblne, ueM OoJblie
BBICOTA ITyCKA.

Paspnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLecTBA.

CrpoeHue BelIeCTBAa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue uactull BemecTBa. CBsA3b CKOPOCTH ABWKEHUS YACTHI[ C
Temneparypoil. bpoynosckoe nsmxenue, nuddysusa. Bzaumoneiictue yactuig
BELLECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS BEIIECTBA: CTPOCHME Ta30B, XUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOoCBsA3b MEXKy CBOIICTBaMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSIX M KX AaTOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JIBHKEHUSI.

2. Hab6monenue muddysum.

3. HaGmionenue  siBNeHUil, OOBACHSIONIMXCA  NPUTSDKCHUEM — WMITU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomosl u onvimol.

1. Ouenka nuameTpa aroMa METOJAOM PSAOB (C HCHOJIb30BAHHEM

dotorpaduii).

2. OnpITHI O HAOIIOEHUIO TETIOBOTO PACIIUPEHHSI Ta30B.

3. OnbITI 1O OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHSL.

Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
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MexaHnuueckoe IBHKE€HHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBH)KCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MPYU HEPABHOMEPHOM ABUKEHHUU. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SBnenue vHEpUMH. 3aKOH MHEpUMHU. B3aummonelcTBhe Ten Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH [BWKEHHA Tel. Macca Kak Mepa MHEPTHOCTH Tena.
[InotHoCcTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IMHULIE
00BEMa BelecTBa.

Cuna Kak XapakTepucTuKa B3auMoaecTBus Ten. Cuiia ynpyrocTu U 3aK0H
I'yxa. 3mMepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHIIA
Tsokectd. Cuia TsbKecTH Ha Jpyrux IaHetax. Bec tenma. HeBecomocTsb.
CrnoxeHue CHJl, HalpaBJICHHBIX MO OAHOW MpsAMOM. PaBHOAEHCTByromas Cuil.
Cuna tpeHusa. TpeHHe CKOJBXEHUS U TPEHUE NOKOos. TpeHue B IpHUpojAe U
TEXHUKE.

Jlemoncmpayuu.
Habnronenne MexaHn4ecKoro IBHKEHHUS TeNa.
N3mepenne cKkopoCTH NPSIMOIUHERHOTO ABUKEHUS.
HaOntonenue siBieHus1 THEPIUU.
HaOnronenue n3MeHeHusi CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxeHue cuJjl, HalpaBJICHHbBIX 110 OJHOM IPSIMO.
ﬂaﬁopamopubw paﬁombz u onvimol.
OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBWKEHHUs (IIapuka B
KUIKOCTH, MOJENH dJEKTPUUECKOTO aBTOMOOUIIS U TaK JaJee).
OmnpeneneHne cpelHel CKOPOCTU CKOJIBKEHHSI OpyCcKa WM IIapuKa 10
HAKJIOHHOU IIJIOCKOCTH.
OnpeneneHne MWIOTHOCTH TBEPIOTO TeNA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (aedopMaiiun)
IPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbXEHUS

OT BeCa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS M yBEIWMYEHHs JaBieHus. JlaBiieHue
ra3a. 3aBHCHUMOCTb JaBJI€HMs raza orT oObéMa, Ttemmeparypsl. llepenaua
NABJIEHUS TBEPIABIMM TENaMH, XKUAKOCTIMU U Tra3amu. 3akoH [lackais.
[TneBMaTH4ecKkie MalIMHBL. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TIIyOHHBI.
I'unpocratnueckuit mapanokc. CooOmiaromuecs cocyasl. [uapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe napiaeHue. [IpuunHbl cyiiecTBOBaHuUs
BO3AylIHONW 06010uku 3emun. Onbit Toppuuenmu. M3mepenue atmocdepHOro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJ yPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleicTBue KMIOKOCTM W Tra3a HAa TNOTPYKEHHOE B HUX TeJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. IlmaBanue Ten.
Bosngyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYPBHI.

[lepenayda naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmaronuecs CoCybl.

I'mppaBnmyeckunii mpecc.

[IposiBnenue nercTBus aTMOC(HEpHOTO TaBICHHUS.
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6. 3aBUCHMOCTH BBITAJIKMBAIOIIECH CHUJIBI OT 00BEMA MOTPYKEHHONW YaCTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.
7. PaBEHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcimoBue IuIaBaHusA TeN: IUIABaHWE WM IIOTPY)KEHHE Tell B
3aBUCHUMOCTH OT COOTHOILEHUS IIJIOTHOCTEM TENA U JKUIKOCTH.
Jlabopamopnuie pabomosl u onvimol.
HccnegoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YACTH TEJA.
OnpeneneHue BBITAIKUMBAIOLIECH CHIbIL, JEUCTBYIOLIEH Ha TeEoO,
NOTPYKEHHOE B KUJIKOCTbD.
[IpoBepka HE3aBUCHMOCTHM BBITAIKHUBAIOIIEW CWIIBI, JEUCTBYIOLIEH Ha
TEJI0 B )KUIKOCTH, OT MAcChl TeJA.
OneIThl, AEMOHCTPUPYIOIIME 3aBHCHMOCTb BBITAJKUBAIOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUIAKOCTH, OT OOBEMA MOIrpYyXKEHHOU B
KUJKOCTb YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHune apeoMeTpa WIH KOHCTPYUPOBAHUE JIOAKU W
OIIPELICIIEHUE €€ IPY30IOABEMHOCTH.

Pasnen S. PaGora u MOIIHOCTH. JHeprusi.

Mexannueckast pabota. MoOIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuia pPaBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusd. KuHernueckas M IOTEHUHAIBHAS DHEPIUS.
[IpeBpamienre OAHOrO BHJAA MEXAaHUYECKOM OSHEPrMM B JpYroil. 3akoH
COXPAaHEHMS YHEPTUMU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl OpOCTHIX MEXaHU3MOB.

Jlabopamophuie pabomosl u onvimol.

1. Onpenenenne pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JBHKEHUU

T€JIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yClI0BUM PaBHOBECHS pblUara.

3. Usmepenue KII/] Hak1OHHOM ITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPI M.

8 KUIACC

Sl

Paspnes 6. TenuioBble siBJICHUSA.

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU CTPOCHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJeKyd. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenun TBEPIOro, KUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIECTBA.
Kpucrannmueckue n amopdusie tena. OObsiCHEHUE CBOWCTB T'a30B, KHUAKOCTEH
Y TBEPIBIX TEI HA OCHOBE INOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
CMauuBaHME U KalWUISPHBIE ABJICHUS. TEII0BOe pacCuIMpPEHHUE U CKATHE.

Temneparypa. CBsi3b TeMIIEpAaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKEHUS
yactull. BuyTpenusst sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEH SHEpruu:
TeIionepegaya M COBEpIIeHHe  paboTel.  Buabl  Temnonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIS, U3JIyUYCHHE.

KonuyecTBo TemnoTsl. Y AeibHAs TEINIOEMKOCTh BEIECTBA. TemIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruloBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AENbHASA TEILIOTA IUIABJICHUS.



[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. YaenbHas Termiora
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y e/IbHAs TEIIOTa CTOPAHUS.

[IpuHuuner padotel TeroBblx Asuratenei KIIJ[ temmoBoro asuratens.
TernuioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbl.

3aKOH COXPAHEHMSI U MPEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

Habmonenne 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysun.

HaOnronenue siBiieHnii cMauyMBaHUs U KaWUIAPHBIX SIBIICHUM.
Halnronenue TemioBoro paciiupeHus Te.

N3meHeHue naBineHus rasa npu M3MEHEHUH 00bEMa M HarpEBAHUM WU
OXJIQXKICHHH.

[IpaBuna n3aMepeHus: TeMiepaTypsl.

Buae! Termonepenaun.

OxmnaxkieHne Ipy COBEPLICHUH PaOOTHI.

Harpesanue npu CoBepILIeHHH pabOThI BHEIIHAMH CUJIAMH.

10 CpaBHeHUE TEIIIOEMKOCTEN pa3IM4YHbIX BEIIECTB.

11.HabnroneHne KuneHusl.

12.Habmnro1eHre MoCTOSIHCTBA TEMIEPATYPBI IPH [IABJICHUU.

13.Mopnenu TEeIUIOBBIX ABUTATENEH.

Jlabopamopnuie pabomosl u onvimol.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITHI IO HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OasIoHE IIPUILIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumore3pl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
AKUIKOCTH B TEPMOMETPUUECKON TpyOKE OT TEMIIEpaTypHl.
HaOnronenue wm3MeHEHHs BHYTPEHHEW SHEpPrUM Tella B pe3yJbTaTe
TEIUIoNepeau U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIIOOOMEHA NMPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJBI.

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM MpHU

TEMJI000MEHE C HArPETHIM METAJUTMYECKUM LIUJIMHIPOM.
10.0Onpenenenue yaenbHOM TEMIIOEMKOCTH BEILIECTBRA.

11.UccnenoBanne npouecca UCIapeHusl.

12.Onpenenenre OTHOCUTENBHON BJIAXKHOCTH BO3AyXa.

13.Onpenenenue yaenbHOU TEMIOTHI IIaBICHUS JIbIA.

Pa3znen 7. DinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onektpu3anus Ten. J[Ba poaa 3ieKTpUUYecKHX 3apsiioB. Bzanmoneicteue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTh CHIJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEKY TEJIAMU).

Onektpuyeckoe nojie. Hanpsx€HHocTh 3nekTpudeckoro mnois. [IpuHoun
CYNEPIIO3ULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu »smekTpuyeckux 3apsaoB. ODJIEMEHTApHBIM 3JIEKTPUYECKHMA
3apsin. Ctpoenne aroma. IIpoBOAHMKM U AUANEKTPUKHU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKA.
HNctouHuku mocTOSTHHOro Toka. J[eMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuiaa Toka. JIEKTPUUYECKOE  HAMNpsHKEHUE.
ConpoTuBiieHHE NPOBOJAHMKA. YJEIbHOE CONPOTHBICHUE BEIIECTBA. 3aKOH
Oma jqus ywactka penu. IlocnenoBarenbHOe M MAapauIebHOE COEIUHEHHE
IIPOBOJHUKOB.

PaGora m MomHOCTh 3ieKTpuyYecKkoro Ttoka. 3akoH Jlxoyns—Jlenua.
DNeKTpUUYeCKue IeNu U MOTPEeOUTENH SIEKTPUUECKON SHEpPruu B OBITY.
Kopotkoe 3ambikanue.

[locrossHHBIE MarHuThl. B3auMOJEHCTBHE IIOCTOSIHHBIX  MAarHUTOB.
MarnuTtHoe mnone. MarHuTHoe mosie 3eMJIM M €ro 3HauyeHHe JUIsl JKU3HU Ha
3emute. OnbIT Opcerena. MarHuTHOE MoJie 3JIeKTpUUeckoro Toka. [Ipumenenue
JIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MAarHMTHOTO IOJISI HA NPOBOJHUK C
TOKOM. DNEeKTpOIBUTaTeb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AJIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. fIBneHue 3JIEKTPOMarHUTHOM WHAYKUUU. [lpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS 3JIEKTPUUYECKON SHEPruu.
DNEKTPOCTaHIINK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa pona SNEKTpUYECKUX 3apsA0B M B3aUMOACHCTBHE 3apSKEHHBIX

TEIl.

Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.

DneKkTpocTaTuuecKast UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3aPSI0B.

[IpOBOTHUKY U TUBIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcToyHrKM TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

10 BHeKTqueCKHH TOK B JKUJIKOCTHU.

11.I"a30BbIi1 pa3psn.

12.1i3mepenue cuibl TOKa aMIIepMeTpOM.

13.13mepeHune aMeKTpUYECKOro HapsiKEHNs BOJIbTMETPOM.

14.Peoctar n Mara3uH CONpOTUBIICHUH.

15.B3auMoencTBUe NOCTOSTHHBIX MATHUTOB.

16.MonenrpoBaHre HEBO3MOKHOCTH pa3/iesICHUs [TOJIKOCOB MarHuTa.

1'7.MonennpoBaHrue MarHUTHBIX MTOJIEN MMOCTOSTHHBIX MarHUTOB.

18.0mbIT Opcrena.

19.MaruuTtHO€e noje Toka. JINeKTPOMAarHurT.

20./leicTBHE MATHUTHOTO TIOJISI HA TIPOBOJIHHUK C TOKOM.

21.0OneKkTpoaBUraTelb NOCTOSHHOTO TOKA.

22.WccrnenoBaHue SIBIICHUS SJIEKTPOMAarHUTHON MHTYKIWH.

23.0mnbiTel Dapanes.

24.3aBUCHUMOCTb HAIPABIECHUS HHIYKIHMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

25.2neKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie pabomosl u onvimol.

VENAUBL



1. OnpITel 1O HAOMIOJECHUIO DJJIEKTPU3ALMU TN HHAYKIUMEH U TpHU

CONPUKOCHOBEHUH.

Uccnenoanne AeHCTBUS AIEKTPUUYECKOTO IOJSI HAa MPOBOJHUKU U

TUAIEKTPUKHU.

COopka u mpoBepKa paboThI MEKTPUIESCKOM TN TTOCTOSHHOTO TOKA.

N3MmepeHue u peryimpoBaHue CUIIbI TOKA.

N3Mmepenue u peryiupoBaHue HAPSIAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIErO Yepe3 pe3UCTOp, OT

CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUUYECKOTO

CONPOTHUBJIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IJIOMIAJA MONEPEYHOrO

CEUYECHMS M MaTepHaa.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSHXKEHUW OPU MOCIEA0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjisi CWIbl TOKA MPHU MApaJIEIbHOM COEIUHEHUHU

N bk D

PE3UCTOPOB.

10.0npenenenne pabOThI  AJIEKTPUUECKOTO TOKA, UAYIIErOo depes
pe3UCTOP.

11.0Onpenenenre MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAECISIEMOA Ha
pe3ucrope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIErO Yepe3 JaMIIOUKy, OT
HaIIpsDKEHMS Ha HEW.

13.Onpenenenne KII/] narpeBarens.

14 .VlccnenoBaHue MarHUTHOTO B3aMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15.1i3yyeHne MAarHMTHOTO TMOJsA IIOCTOSSHHBIX MAarHUTOB MPH  HX
00BEIMHEHUH U Pa3/ICIICHUN.

16.MccnenoBanue JAEUCTBUS DJIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTPEJIKY.

17.0n0bITEl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS
KATYIIKKM C TOKOM M MarHuTa OT CWJIBI TOKA W HAIIPpaBJICHUS TOKA B
KATYILKE.

18.M3ydeHnne neicTBUSI MArHUTHOTO MOJIL Ha MPOBOJIHUK C TOKOM.

19.KoncTpyupoBaHue U u3yueHue padoThl SJEKTPOABUTATENS.

20.13mepenue KIIJL 35meKTpoaBUraTeIbHOM YCTaHOBKH.

21.0m0bITEl 10 MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW HWHIYKIIVU:
VCCIIEJOBAHNE M3MEHECHHUM 3HAYEHUS W HAIPaBJICHUsS WHIYKIMOHHOTO

TOKA.
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe JaBrmkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MNpAMOIMHENHOE
nexeHue. HepaBHOMepHoe mpsiMoiMHeHOe nBHkeHue. CpengHss W
MTHOBEHHAsI CKOPOCTbh TeJa IPU HEPABHOMEPHOM JABVKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsSMOJIMHEIHOE JBHkeHHe. CBOOOJHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE nBHKEHUE 1O OKpYyXHOCTHU. [lepuoa u yactora oOpalieHus.
JInnenHas u yriaoBas cKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3akoH Herorona. Bropon 3axkoH Herotona. Tpermit 3akoH
Herorona. [IpuHnmn cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cHiia TPEHUS CKOJIbKEHHS,
CuJia TPEHUs MTOKOS, IPYTHE BUIBI TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmwxenue miaHet BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue MmaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE  TENO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIUIEHHOM OCBhIO BpamleHus. MOMEHT CHUJIBI.
LenTp TsKecTH.

Nmnynsc  Tena. WM3menenue wummynbca. HMMmynsC cuibl.  3aKOH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM)KEHHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TSKECTH, YNpPYTrocTH,
Tpenusa. CBs3b 3Hepruu U padothl. [loTeHnmanbHast 3HEPrUs Tena, MOIHATOTO
HaJ TOBEPXHOCTBbIO 3eMid. [loTeHnumanbHash SHEPrus CKaTod NPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPIrUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU YJHEPTHH.

Jemoncmpayuu.

Habnronenue MexaHM4eCKOro JIBHIKEHHs Tella OTHOCUTEIBHO Pa3HBIX

TEJI OTCUETA.

CpaBHeHHE MyTEHd U TPACKTOPUN JBUKEHUS OAHOTO M TOrO K€ Tena

OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

Habnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HaOnronenne MexaHUYECKUX SIBIEHUM, MNPOUCXOIAIIMX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KCHHU

OTHOCHUTENbHO KabuHeTa (U3HKH.

7. 3aBUCHMOCTbH YCKOPEHHS Te€la OT MaccChl Tela U IEHCTBYIOIIEH HA HETO
CHUJIBI.

8. HaOnroneHue paBeHCTBA CUII IPU B3aUMOJIEHCTBUH TEJI.

9. M3meHeHue Beca Tella PH YCKOPEHHOM JBHKCHUH.

10.ITepegaya uMiysibca Npy B3aMMOACHCTBUU TElL.

11.1IpeoOpa3oBaHus SHEPTUU IPU B3aUMOJEHCTBUN TEN.

12.CoxpaHeHue uMIyJibca Mpu HEYNPYTOM B3aUMOICUCTBUM.

13.Coxpanenue uMmysbca npu abCOIOTHO YIIPYTOM B3aUMOICHCTBHUH.

14.HaOnroieHrne peakTUBHOTO JIBUYKEHHUS.

15.CoxpaHeHne MEXaHMYECKOM SHEPTHH IPU CBOOOTHOM MaJICHHH.

16.CoxpaHeHne MEXaHMYECKOW »HHEPruyd NpH JBWKEHUU Tella 0.
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie padbomosl u onvimol.

KoncTtpynpoBanue Tpakra it pa3roHa U JaJIbHEHUIIEr0 PABHOMEPHOTO

JBVKEHUS IIAPUKA WM TEJIEKKH.

Ornpenenenue cpeHe CKOPOCTU CKOJIbKEHUSI OpyCKa WM JBUKECHUS

HIapyKa M0 HAaKJIOHHOM MIOCKOCTH.

OnpeneneHre yCKOpPEHHs Teja IPU PAaBHOYCKOPEHHOM JBUKEHUU IO

HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM

JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CiAM HpPU PABHOYCKOPEHHOM JBMXKEHHH O€3

HAa4YaJIbHOW CKOPOCTH IyTH OTHOCATCA KaK pPsii HEYETHBIX YHCEI, TO

COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.
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HccnepoBanue 3aBUCHUMOCTH CHJIbBI TPEHUS CKOJBXEHUS OT CHIIBI
HOPMAJIBHOTO JaBJIECHUS.
Onpenenenne KodpUIIUEHTa TPEHUS CKOIBKECHHS.
Onpenenenne KECTKOCTU IPYKUHBI.
Onpenenenne paOOThl CUIIBI TPEHHSI NPU PABHOMEPHOM JIBHXKEHHH
Teja M0 TOPU30HTAIBHOM MOBEPXHOCTH.

10.Onpenenenne padOThl CWJIBl YHOPYrOCTH IPU HOABEME TIpy3a C

MCIIOJIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11.13yueHne 3akOHa COXpaHEHUs DHEPTUU.

Pasznen 9. Mexanunyeckue Ko1e0aHus U BOJIHbI.

Konebarenbnoe nBwxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUM:
IIEPUOJ, YacTOoTa, aMIUINTyAa. MareMaTudecKuid W IPYKUHHBIA MAasATHUKH.
[IpeBparieHue 3HEprum Npu KoJaeoaTeIbHOM JBUKEHUU.

3aryxaromue kojeOanus.  BolHyxneHHsle  koneOanusa.  Pe3onanc.
Mexanuueckue BoJHBL. (CBolicTBa MeXaHUYeCKUX BOJH. I[IpononbHble U
NONEepeYHble BOJHBL. /[[IMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPAHEHHS.
MexaHu4ecKue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKocTh 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnroneHnne koneOaHMil Ted MOA AEHCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCA.
PacnpocTpaneHne npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHU PE30OHAHC.
ﬂaﬁopamopubw pabomul u onvimaol.
Omnpenenenre 4YacToThl W TMepuojaa KoieOaHUl MaTeMaTH4ecKOro
MasiTHUKA.
2. OmnpeneneHue 4acTOThl U IEPUOJIA KOJIEOAHUM MPY>KMHHOTO MAasITHUKA.
3. HUccnenoBaHue 3aBUCMMOCTH IEpUOJA KOJ€OaHWH MOJBEIIEHHOIO K
HUTH Tpy3a OT JIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepHofa KoJeOaHWW MPYKHHHOIO
5
6
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MasiTHUKa OT Macchl rpysa.
[IpoBepka HE3aBHCUMOCTH Mepuoia KoneOaHuil rpy3a, MOABEIIEHHOTO
K HATH, OT MACChI Ipy3a.
OnbIThl, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh IEpHoJa KoJieOaHHit
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepeHue yCKOpeHus: CBOOOTHOTO TaJCHHUS.
Pasnen 10. DuiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie.  DJIEKTPOMAarHuTHble BOJHBL.  CBoMcTBa
IIEKTPOMarHuTHeIX BOJH. Illkana asnekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.
DnekTpomMarHuTHas npupona ceeta. CKopocTh cBeTa. BoslHOBBIE CBOICTBA
CBETa.
Jemoncmpayuu.
1. CBolicTBa 31€KTPOMATrHUTHBIX BOJIH.
2. BOnHOBBIE CBOMCTBA CBETA.
Jlabopamophuie padbomosl u onvimol.



1. U3yuyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmens  cBera. Mcrounuku — cBera.  [Ipsmonunernnoe
pacnpoctpaHeHue cBeta. 3atmeHuss Connua u Jlynel. OTpakeHue cBera.
[Tnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHusi cBera. [loaHoe BHyTpeHHee
OoTpakeHue cBeTa. Vcnonap30BaHME NOJHOIO BHYTPEHHErO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom nyuwedr B smn3e. OmnTmdeckas cucTema Qoroarmapara,
MHUKpPOCKOINIa M TeJecKomna. a3 kak ontuyeckas cucreMa. bau3opykocTh u
JATbHO30PKOCTb.

Pasnoxenue Oenoro ceera B cnekTp. OmnbiTel Hbrorona. CrnoxxeHue
CHEKTpaJbHBIX IBETOB. Jlucnepcust cBeTa.

Jemoncmpayuu.

[IpssmonHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue wu300pak€HU B IUIOCKOM, BOTHYTOM W  BBIITYKIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBOJ,.

Xon mydeil B COOMpArOIIeit INH3e.

XO0J Iy4der B pacCenBarOIEH JIMH3E.

[Tonyyenue n300pa’keHUi ¢ TOMOILBIO JINH3.

. [lpuHumn neiicTBus GporoanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.
10.Mopnens rnasa.

11.Pa3noxxeHue 6e0ro cBeTa B CIEKT).

12.TTony4yenue 6em0ro cBeTa MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomosl u onvimol.

1. HWccnenoBaHne 3aBUCHMOCTH yTJIa OTPAKEHMSI CBETOBOTO JIy4ya OT yria
naJeHUs.

N3yueHune xapakTepUCTUK U300paKEHUs IPEAMETA B INIOCKOM 3€pKaJIe.
HccnegoBanue 3aBUCMMOCTH yIJIa MPEJOMIIEHHSI CBETOBOIO Jiyda OT
yTila naJeHus Ha TPaHULE «BO31YX—CTEKIIO».

[Tonyuyenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
Onpenenenve  (OKYCHOTO  pacCTOSHUS W ONTHUYECKOM  CHIIBI
coOuparone TMH3bIL.

OnbITHI 110 Pa3OKEHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITEI IO BOCHIPUATHIO LIBETA IPEIMETOB IIPU UX HAOJIOJIEHUN Yepes3
LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mianerapuas monenb aroma. Mojens atoma bopa.
Hcenyckanne u nornouenne ceeta aroMoM. KBaHThI. JIMHEN4aTsIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a, Oera- u ramma-usnydeHus. CrpoeHue
aToMHOro  sangpa. Hyxnonnas Mozens  atomHoro  sapa.  M3oromsl.
PannoaktuBHble IpeBpaluenus. [leproa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCE.
DOHeprus cBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3HEepruu. Peaknuu cuHTes3a u
nenenus saep. Mcrounnku s3ueprun ConHma v 3BE31.

Snepnas sHepreruka. JIeMCTBUSA paaMOAKTHBHBIX W3JIYYEHUU Ha YKUBBIC
OpraHU3MBbl.
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Jemoncmpayuu.

CrHeKTpbl U3Ty4YEHUS U MOTJIOIIECHHS.

CHeKTpbl pa3IMYHbIX ra30B.

CnexTp Bogopoa.

Habnronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHU .

Peructpanus nznydeHus NpupoIHbIX MUHEPAIOB U TPOYKTOB.
ﬂaﬁopamopubw pabomul u onvimol.

1. HaOmnroeHre CIUIOIIHBIX U JIMHENYATHIX CIIEKTPOB U3IIyYEHHUS.

2. HccnenoBaHne TPEKOB: U3MEPEHUE DHEPIUU YACTULBI 10 TOPMO3HOMY

nyTtu (o ¢poTorpadusam).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IToBTOPHUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-006001IaIOIIIN I MOJYJb IpeHAa3HAYECH IUIs
CUCTeMAaTHU3allud U O00OOIIEHHs MPEAMETHOTO COJACpKAaHUS U  OIbITa
JesITeIbHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOyJaromuxcsi, BHIOPaBIINX 3TOT YUEOHBII MpeaMeT.

[Ipn u3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUIbl JCATEIIBHOCTH, HAa OCHOBE KOTOPBIX O0OECHeYHMBaeTCsl JOCTHKEHUE
OPEIMETHBIX W METAlpEeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOy4YEHHs,
(dbopMupyeTcsi eCTECTBEHHOHAYUYHAsi TPAMOTHOCTh: OCBOCHHE HaYYHBIX METOJIOB
UCCIIEJIOBAHUS SIBJICHUN MPUPOJABI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSITD
dusnyeckue sSBICHUS, MPUMEHSS MOJTYYSHHbIC 3HAHUs, PeliaTh 3a/1a4H, B TOM
YHUCJIe KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHUMNMAnBPHO  ESITENBHOCTHBIM  XapakTep  JAHHOrO  pasjena
peanu3yeTcs 3a CUET TOro, YTO OOYHAIOIIUECS BBITOJIHSIOT 3a/1aHUSI, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAaHUM pAcCloO3HAaBATh M HAYYHO OOBICHATH
dusnyeckue sIBICHNUS B OKPY KAIOLIEH MPUPOE U MOBCEAHEBHOM KU3HH;

UCTIOJb30BaTh HAYYHbIE METOABI HCCIEAOBaHUSA (PU3MUECKUX SIBICHUH, B
TOM YHCJIE JJIS IPOBEPKU TUIIOTE3 U MOIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBbIE OCHOBBI HanOoJiee BaXKHBIX JTOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUWA, HAOpuMep, MPAKTUYECKOTO  MCIOJIB30BAHMS  Pa3IMYHBIX
VCTOYHHUKOB SHEPrHUHM Ha OCHOBE 3aKOHA IPEBpALICHUS U COXPAHEHHUS BCEX
U3BECTHBIX BUJOB SHEPTHUU.

SN W



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢usnkn Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs
HaIpPaBJICHO Ha JOCTHXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3YILTATOB.

B pesynmbrare w3ydeHus GU3NKA HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydaromerocs OyayT chopMmupoBaHBl — CIEAYIOLINE
JUYHOCTHBIE PE3yJIbTAThl B YACTHU:

e 1) NaTpHMOTHYECKOr0 BOCIIUTAHUSA:

e — TIpOSIBIICHHE UHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

e — IIEHHOCTHOE OTHOIIIEHHUE K JOCTHUKEHUSAM POCCUUCKUX YUEHBIX-(DU3UKOB,;
2) rpaxJIaHCKOro M JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

e — TOTOBHOCTh K QaKTUBHOMY YYacCTHUIO B OOCYXIEHUU OOIIECTBEHHO
3HQUMMBIX M O3TUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKH;

e — OCO3HAHME BAXHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B IESITEIHLHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOro BOCIIUTAHUS:

e — BOCTIPUATHE ICTETUYECKUX KaueCTB (PU3NIECKON HAYKHU: €€ TAPMOHUYIHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHMS:

e — OCO3HaHHE IIEHHOCTH (HU3UYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHWS  MHUpA, OCHOBBI  DA3BUTUS  TEXHOJOTHHM,  BaKHEHIIEH
COCTaBJISIOIIEN KYJIbTYPBI;

e — pa3BUTHE HAYYHOU JIFOOO3HATEIBLHOCTH, MHTEPECA K UCCIEAOBATEIHCKOM

NEATENbHOCTH;

e 5) (¢QopvupoBaHus KyJbTYPbl 30POBbSI H JIMOLHMOHAJIBLHOIO
OJ1aromnoJry4ms:

e — OCO3HaHME IIEHHOCTH Oe30macHoro oOpas3a >XH3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaXHOCTH MPAaBWJI OE30MaCHOr0 MOBEACHHUS Ha
TpaHCIIOpPTE, HA JOPOrax, C AMEKTPUUECKUM U TEIUIOBBIM 000PYJOBaHHUEM B
JIOMAIIIHUX yCIIOBUSX;

e — cpOpMHUPOBAHHOCTh HaBbIKa pEeQJIEKCHH, NMPU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

e 6) TPyJ0BOI0 BOCIIMTAHUA:

e — AKTUBHOE yYacTHE€ B PEUIEHUHU IMPAKTUYECKHUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHW3aliyd, TOpOoJaa, Kpas) TEXHOJOTHUYECKOW U
COLIMATbHON HANpPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (U3NYECKUX
3HAHMU;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHIA, CBA3ZAHHBIX C (DU3HUKOI;
7) 3K0JIOrH4eCKOro BOCIMTAHMS

e — OpHUEHTAIMs Ha NMpUMEHeHue (U3NYECKUX 3HAHUI AJIS pelIeHus 3a1ad B
o0acTh OKpY’Kalollel cpenbl, MIAHUPOBAHUS IMOCTYNKOB M OIIEHKH HUX
BO3MO>KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPE.IbI;

e — OCO3HAHHUE INIOOATBFHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM U MyTel ux
pELIeHHS;

e §) ajanTanuM K M3MEHAIOIIMMCH YCJIOBHAM COLUAJIBHOM M NPUPOIHOH
cpeabl:



- HOTpe6HOCTB BO B3aHMOHeﬁCTBHH IIpHU BBIITOJIHCHHUN I/ICCJ'IGILOBaHI/Iﬁ "
IIPOCKTOB CI)HBH‘-IGCKOIZ HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

JIPYTHUX;

e — TOBBIIIEHHE YPOBHSA CBOCH KOMIETEHTHOCTH 4YE€pe3 IMPAKTUUECKYIO
JIESATENBHOCTb;

e — TMOTPeOHOCTH B (POPMUPOBAHWUU HOBBIX 3HAHUN, B TOM UHCIE
bopMyIUpOBaTh WJEHU, TOHATHSA, THUNOTE3bl O (U3MYecKux OOBEKTaxX u
SABJICHUSX;

e — OCO3HaHHWE ACPUIMTOB COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH B
obnactu pU3UKH;

e — IJIJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETCHHHM HOBBIX (DU3UIECKUX
3HAHUM;

e — CTPEMJICHHE AaHAJIU3UPOBATh W BBIABIATH B3aUMOCBSI3U IPHUPOJIBI,
oOIIecTBa W IKOHOMHKH, B TOM YHCJI€ C HCIOJB30BAaHUEM (PU3MUECKHUX
3HAHUU;

e — OLECHKAa CBOMX JICCTBUM C YYETOM BIIMAHHUS HA OKPYXKAIOWIYIO CpELdy,

BO3MO>KHBIX TJI00AJTbHBIX MOCIEICTBUH.
METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHsI HporpamMMmbl MO (pu3MKe HAa ypOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocsi  OyayT  chOpMHPOBAHBI
MeTanpe/MeTHbIe pe3yJbTaThl, BKJTFOYAIOIIIE MO3HABATEJIbHbIC
yHHUBEpCcaJbHble Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATUBHBIE YHHBEpPCATbHbBIC
yueOHbIe ACUCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIE YUeOHbIE JEHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHBIE Y4eOHbIe 1eHCTBUS

ba3oBble 1ornueckue aAecTBUs:

® BBISBIATH W XaPAKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB
(s1BIEHUI);

® YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(HUKAIIMN, OCHOBAHUS
1151 0000IIEHUS U CpaBHEHUS,

® BBISIBISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHUS B PACCMATPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIHUXCA K (U3HUYECKUM
SIBJICHUSIM;

® BBISBIIATH MPUYNHHO-CIICACTBEHHBIC CBSI3U MPU U3YYCHUHN (PU3HMUECKHUX
SIBICHUA U TMPOLECCOB, JieJlaThb BBIBOABI C  KCIOJIb30BAHHEM
JNEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTATh THIIOTE3bI
O B3aUMOCBSI3SIX (PU3UUYECKHUX BEIIMYUH;

® CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus ydeOHOW (U3UYECKO
3a/a4uu (CpaBHEHUE HECKOJIBKUX BApPUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJISAIIET0 C Y4ETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUA:

® CMOJIb30BaTh  BOINPOCHI KAk  HUCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

® MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY  OIIBIT,
HECJIOKHBIN (U3NYECKUN HKCIEPUMEHT, HEOONbIIOEe HCCIEAOBaHNE
(U3UYECKOTO SIBICHMUS;

® OICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOpPMALIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;



CaMOCTOATENHLHO  (hOpMyIHUpoBaTh OOOOIEHUS W  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, NUCCIICIOBAHMS,
IPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXK€ BBIJIBUTATH MPEANOJIOKEHUS 00 WX Pa3BUTHUU B
HOBBIX yCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uHpopmanmeit:

NPUMCHSATH Pa3INIHbIC METObI, HTHCTPYMEHTBI M 3aIPOCHI P ITOUCKE
¥ 0TOOpe MHPOPMAITUH WITH JAHHBIX ¢ YIETOM MPEUIOKCHHON YUeOHOH
busndeckoit 3a1a4u;

aHAJIM3UPOBATH, CHCTEMAaTHU3HPOBATh U UHTEPIIPETHPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIOB U ()OPM IIPEICTABICHHUS;
CaMOCTOSITEJTbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBiIcHUS
WHPOpMAIIMU W WUTFOCTPUPOBATH pellacMble 3aJaddl HECIOXHBIMHU
cXeMaMHU, TuarpaMMaMi, HHOU TpaduKOi ¥ UX KOMOWHAITUSIMHU.

KoMMmyHHMKaTHBHBIE YHMBeEpCcaIbHbIEe YUeOHbIe 1eliCTBUA:

B X0JIe 00CyX/IeHusI yueOHOT0 MaTepuaa, pe3yJbTaToB J1a0OpaTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOn
TEMbl M BBICKA3bIBaTh MWJIEH, HALECICHHBbIE HA pELICHUE 3aJaud U
noJiepxaHue 01aroxxenareaIbHOCTH OOIICHHUS,

COIMOCTABIISATh CBOU CYXJIEHHS C CYXACHUSAMHU APYIMX YYaCTHHKOB
Jyanora, OOHapyXuBaTh Pa3audue U CXOJCTBO MO3ULINN;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (DHU3HUECKOTO
OMbITA (IKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

NOHMMAaTh W  MCHOJB30BaTh  MPEUMYyIIECTBA  KOMaHJIHOH U
WHAMBHUIYaIbHON pabOThl NpH PELICHUH KOHKPETHOM (u3HuecKoi
po0JieMbl;

OPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OpraHU30BbIBAThH
NEUCTBUA 1O €€ JOCTHKEHHUIO: pACHpPENeNsTh pOJId, OOCYXIaTh
MPOILIECCHl U PE3YJbTAaThl COBMECTHOW pPabOThI, 0000IIATh MHEHUS
HECKOJBbKHUX JIFOJCH;

BBITMIOJIHATH CBOIO YacTh PalOOTHI, TOCTHras KaueCTBEHHOTO pe3yJbTaTra
[0 CBOEMY HANPAaBJICHUIO U KOOPJIWHUPYSI CBOU ACHCTBUS C JIPYTUMU
YIEHAMH KOMaH/Ibl;

OLICHMBAaTh KAYECTBO CBOErO BKJIaJa B OOIIMK MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(HOPMYITHPOBAHHBIM yUYACTHUKAMU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBIIBJISITH  MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX,
TpeOYyIOMIMX AJIS pelIeHUs] PU3NIECKUX 3HAHUM;

OPUEHTUPOBATBCS B PA3JIMYHBIX MOAXOAAX MPHUHATHA PpEUICHUI
(MHIMBUAYaJIbHOE, NPUHATHE PELICHUS B IPYIIIE, NPUHATHE pEUICHUI
rpyIIoi);

CaMOCTOSITETTFHO COCTaBIISATh QJITOPUTM peIIeHUss (PU3NYECKON 3a1aduu
WIM IUIaHa HCCIEAOBaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh MpejaraeMble
BAPUAHTHI PEUICHUN;

JieNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIBLHbIN UHTEJJIEKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyalluM W [pejjiaraTb IUIaH €€
WU3MEHEHMUS;

OOBSACHATh TNPUYUHBI JTOCTHXKCHHS (HEIOCTMXKEHHS) pe3yJbTaToOB
NESATENbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B IE€ATEILHOCTH (B TOM YHCJIE B XOJ1 BBIIIOTHEHUS
¢u3nyecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENBCTB, U3MEHHUBILIUXCS CUTYyallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh Ce€0sl Ha MECTO JPYroro 4YesloBeKa B XOJAE CIOpa WU
JUCKYCCMM Ha HAy4YHYK TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY APYroro;

npu3HaBaTh CBOE MPaBO Ha OUIMOKY MPH peUICHUH (PU3NYECKUX 3aaa4
WIHM B YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JIPYroro.

NNPEJMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 7 KJjacce NPEeIMETHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(POPMHPOBAHHOCTH y 00YHAIOIINUXCS YMEHUI:

UCTIONb30BaTh MOHATUA: (U3NYECKHE UM XUMHUYECKHE SBIICHUS,
HaAOJI0IeHNE, SKCTIEPUMEHT, MOJIETb, TUIIOTE3a, SAUHUIIBI (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KHUJAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHUE (PaBHOMEpHOE,
HEPAaBHOMEPHOE, MPSAMOJIMHENHOE), TPAaeKTOpHS, PaBHOJAEHCTBYIOLIAS
cwia, nedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuaTh ABieHUs (qudQys3us, TEIUIOBOE IBUKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [BHKEHHE, HEPAaBHOMEPHOE [BHIKECHHUE,
WUHEPLMS, B3aUMOJEWCTBUE TEJl, pPAaBHOBECHME TBEPABIX TEA C
3aKpEIUIEHHOM OCBhIO BpallleHMs, Iepefada JaBJIeHUs TBEPABIMU
TeNaMH, XHUAKOCTAMU U Ta3aMH, aTMOC(PEpHOE MAaBliEeHUE, IJIaBaHUE
T€J, NPEBPAILICHUS MEXaHUYECKOM »HHEpPruyM) MO ONHCAHHIO HX
XapaKTEPHbIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
TaHHOE (PU3UUYECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SBICHUS B MPHUPOE:
IPUMEPHI JBMKEHUS C PA3IUYHBIMA CKOPOCTSIMU B KUBOW U HEXKUBOU
OpUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJICHUS HA )KMBOW OpPTraHW3M, IUIaBaHUE PbIO, phluaru
B TEJ€ YeJIOBEKa, INPU 3TOM NEPEBOJUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJIEISAThH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3HUECKHIX
SIBIICHHI;

ONKCHIBATh W3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SBICHUS,
UCTIONB3ysl (PU3NYECKHUE BEIWYMHBI (Macca, OOBEM, IUIOTHOCTh
BELLECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Teja, CHJa TPEHHWs, JaBieHue (TBEPAOro Tena,
KHUJKOCTH, Tra3a), BBITAJKMUBAIOIIAs CHJIA, MEXaHH4Yeckas padora,
MOIIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((UIHEHT MOJE3HOTO
NENCTBUSA MEXaHU3MOB, KUHETUYECKAs U IOTEHLIUANIbHAS SHEPIHs), IpU
OINKCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCTHOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYeHHs W €IUHUIBl (U3NYECKUX BEJIHYMH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C
JIPYTMMH BEIUYMHAMHU, CTPOUTH IpaUKU H3yYEHHBIX 3aBUCUMOCTEN
(bU3HYeCKNX BETNYNH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl TMpaBHUJIA CIIOKEHUS CWI (BIOJb OJHOM MPSAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUiIO PaBHOBECHs pblyara
(O7oka), «3070TOE TPaBUIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTuH, MPU 3TOM JAaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3allMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (DU3UUECKUE SIBIECHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBIIBIATH NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHEHHE U3 1—2 JIOrMYEeCcKUX IIaroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBa  (IM3MYECKUX  SABJICHUH, (PU3MUECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aaud B 1—2 JEHCTBHS, MCIOJIB3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YyCIOBHSI  33Ja4yd  3alUChIBaTh KpPAaTKOE YCIOBUE, IOJCTaBIATH
¢uznyeckue BETUYUHBI B (GOPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JTaHHbIE, HEOOXOIUMBIE JJII PEUIEHUs 3a]1ay, OLEHHUBATh
PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETNUHHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIMIMTh MpPU MOMOILU
¢u3nyecKkux METOAOB, B OMNHCAHUM HCCIENOBAaHUS  BBIICIATH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
MHTEPIPETUPOBATH MOJYUYEHHBII pe3yiabTaT, HAXOIUTh OIIUOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yibTaTaMm;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU
¢usznyeckux ~ CBOMCTB  Teln:  (OpMYyJIUpOBaTh  MpPOBEpsieMble
NPEANONOKEHNs, CcOOMpaTh  YCTAHOBKY M3  HPEIJI0KEHHOIO
000pyI0BaHUS, 3aIIMCHIBATH XOJ ONBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSMbIE MU3MEPEHUSl PACCTOSHHS, BPEMEHH, MAacChl Tea,
o0BbéMa, CHJIBI M TEMIEpaTypbl C HCIOJIb30BAHUEM AHAIOTOBBIX M
G pOBBIX NPHUOOPOB, 3aMHUCHIBATh MOKA3aHHUs MPUOOPOB C YYETOM
3aJJaHHOW aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCsA TeJla OT BPEMEHU JIBW)KEHHS Teja, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEM
T€1 W HE3aBUCUMOCTH CWJIBl TPEHHS OT IUIOIIAAU COINPUKOCHOBEHUS
T€J, CUIbl YIPYTOCTU OT yJIMHEHUS NPYKUHbBI, BBITAJTKABAKOLIEH CUIIBI
OT 00BbEMa MOrPYKEHHOM YacTH Tella U OT IJIOTHOCTH >KUAKOCTH, €€
HE3aBUCHMOCTH OT TIUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUMN IIJIABAHUS TEJl, yCIIOBUI PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO HCCIIEIOBaHUS,
coOupaTh  yCTaHOBKY W  BBIIOJHATH  U3MEPEHHs,  CIEIys
NpeIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOJIYyYECHHOU
3aBUCUMOCTH (DPM3MYECKUX BEIMYMH B BUE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3HYECKUX BEJIMYUH (IJIOTHOCTh
BEILECTBA KUIKOCTU M TBEPAOrO Teja, CUia TPEHUS CKOJIbKEHHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAs CHJA, JEWCTBYIOIIAs Ha



K

NOTPYyKEHHOE B JKUIKOCTh TENO, KOI(DPHUIIMEHT MOJIE3HOTO NEHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKUUU: IpU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUKCIISITh 3HAUEHNE UCKOMOW BEJIHYMHBI,

coOnogaTe IpaBWia TEXHUKM O€30macHOCTH Ipu  padbore ¢
1a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECBl, TEPMOMETP, JTUHAMOMETp, COOOIIAOLINECS COCYbl, OapoMeTp,
pbIYar, MOJBMKHBINA U HETIOABMXKHBIN OJI0K, HAKIIOHHAS MJI0CKOCTH;
XapaKTEepHU30BaTh MPUHUMUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHuA (B TOM YHCIIE:
NOJIIMITHAKHN, YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKHN TIIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAaX (UBNYECKUX SIBICHUH U  HEOOXOIMMBIC
¢uznyeckue 3aK0OHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpHl  (HaXoAuTh HWHGOPMALUIO O MpHUMEpax)
NPAaKTHYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HU JUIs1 oOecriedeHnsi 6e30MacHOCTH MpH o0OpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOIIEH Cpeae;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M NYTEM CpPAaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIICTIATh HH(POPMAIMIO, KOTOpasl SIBISETCS MPOTUBOPEUYUBON WU
MOKET OBITh HETOCTOBEPHOM;

UCIIOJI30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  Hay4HO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpKaHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  HMHTepHer, Biaaerb NpUEMaMU
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHust WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBbIE KpPaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLu (PU3NIECKOTO COACPKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNiaTh KpaTKhe COOOILEHHUs O pe3yjbTaTrax
IPOEKTOB WM y4YeOHBIX HCCIENOBaHHW, MpU OSTOM TIPaMOTHO
UCTIONb30BaTh W3YYCHHBIM MOHATHHHBIN ammapatr Kypca (Qu3uKHy,
COINPOBO/1aTh BBICTYIUICHHE MIPE3ECHTALINEH;

NP BBIOJIHEHUH Y4E€OHBIX MPOEKTOB M UCCIENOBAHUNA paclpeleisiTh
00s13aHHOCTH B TPYyNI€ B COOTBETCTBUHU C MOCTABICHHBIMH 33/la4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUJIaHA JACWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM BKJIAJ B  JI€ATEIbHOCTb TIPYNNbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBAS MHEHUE OKPY KAIOIINX.
KOHIly oOyueHus B 8 KJiacce NpeaMEeTHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCT y 00YHAIOIIUXCS YMEHUI:

WCIIONB30BaTh IOHATHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JIBWKCHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSHHs BEIIECTBA,
KPUCTAJUTMYECKHUE U aMOp(HBIE Tella, HACHIIICHHbBIN U HEHACHIIICHHBIN
nap, BJIAXHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHsS DJHEPIHs,
TEIUIOBOM  JIBUraTellb, JJEMEHTAPHBIA  DJJIEKTPUYECKUU  3apsih,
AIEKTPUYECKOE TI0JIE, NPOBOJAHUKA U JHDJIEKTPUKH, HOCTOSHHBIN
AIEKTPUYECKUHN TOK, MArHUTHOE T10JIE;



pa3nuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATHUE, TEIUIoNepeaaya,
TEIUIOBOE  PABHOBECHE, CMAuMBaHWE, KaNWUISAPHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCals, IJIaBJICHUE, KpUCTaJUIM3aLus
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3IyYEHUE), FJIEKTPU3aLUs TE, B3aUMOJICHCTBUE 3apsI/IOB,
NENCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aUMOJICICTBHE MarHUTOB, J€HCTBUE MArHUTHOT'O NOJI HA MPOBOJAHUK
C TOKOM, DJJEKTPOMAarHUTHas HWHAYKUWSA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOICTB W HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SBICHUS B MPHUPOE:
NOBEPXHOCTHOE HATSDKEHHE M KallWJULIPHBIE SIBIIEHUS B MPUPOJE,
KpUCTaIbl B npupone, u3inydeHue ConHila, 3aMep3aHHe BOJIOEMOB,
MOpcKkue Opusbl, o0Opa3oBaHUE pOChHI, TymaHa, UHEsS, CHera,
IIEKTPUYECKUE SABJICHHS B aTMOC(eEpe, dIEKTPUYECTBO KHBBIX
OpraHM3MOB, MarHuTHOE€ 1ojie 3eMiM, Jped( TMOICOoB, pPOJb
MarHUTHOTO TOJISA JUISl KU3HHM Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEPEBOJUTh  NPAKTUYECKYKD  3a7adyy B  y4eOHYyIO,  BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONMCHIBATh W3YYEHHBIE CBOMCTBA TeI M (PU3NYECKUE SBICHUS,
UCTIONB3ysl  (U3NYECKHWE BEIMYMHBI  (TeMIeparypa, BHYTPEHHSSA
DHEPrus, KOJMYECTBO TEIUIOTHI, yJEJIbHAas TEIUIOEMKOCTh BEILECTBA,
yJAelbHas TEIUIOTa IUIABJICHHMS, yJEJdbHas TEIUIoTa MmapooOpa3oBaHWUs,
yaenbHas TEeIUIOTa CropaHus TOIUMBA, KO3((UIMEHT MOJIe3HOrO
JNEUCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO31yXa,
IIEKTPUYECKUN 3apsl, Cuia TOKa, JJIEKTPUUECKOE HAaNpsKEHUE,
CONPOTHUBJIEHUE TNPOBOJHUKA, YAEJIBbHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTB JEKTPUUYECKOTO TOKA), IPY ONMHUCAHUH IPABUIBHO
TPAaKTOBATh (PU3UUECKUI CMBICI UCTIOTIb3YEMBIX BEIMYUH, 0003HAUCHUS
U €UHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE
JaHHY!0 (DU3UUECKYIO0 BEIMUYMHY C JAPYTMMHU BEIMYHUHAMH, CTPOUTH
rpadUK U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKUE SBICHUS U IPOLECCHI,
MICIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUN
CTPOEHHUS  BELIECTBA, MPUHLMI  CYNEpIO3HIMM  Moneld  (Ha
KauYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTKa 1enu, 3akoH Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHTyaUud  NPAKTUKOOPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 12
JIOTHYECKHX IIaroB ¢ OMOPOi Ha 1—2 M3yUeHHBIX CBOMCTBA (PU3UUECKIX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THhIE 3aJauu B 2—3 JEWCTBUS, HUCIIOIB3YyS 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCIJIOBHSI 33[]a4Ml 3alHChIBATh KPATKOE YCIIOBHE, BBIABIISITH HEAOCTATOK
JaHHBIX JJs pPELIeHUs 3aJauyd, BHIOMpATh 3aKOHBI H  (POPMYJIBL,
HEOoOXouMbIe Uil €€ pelieHus, IPOBOJUTh PACUETHI M CPaBHUBATh



NOJyYeHHOE 3HAYeHUE (PU3NYECKOW BEIMYMHBI C H3BECTHBIMHU
JAaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3NYECKUX METOAOB, UCIOJIb3Ysl OMHCAHUE MCCIETOBAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEI0BAHUS, 1€JaTh BHIBObI;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WU
¢usznyeckux CBOMCTB Ted (KamWUIApHBIC SBJICHHS, 3aBHCUMOCTb
JIaBJICHUS BO3/yXa OT €ro oobéMa, TeMIepaTypbl, CKOPOCTH Ipoliecca
OCTHIBaHMSI M HArpeBaHMs MpPU HU3IYYEHUH OT I[BETa H3JIydarouiei
(morymoniaromier) IMOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOJABI  OT
TEMIEPATypbl KUIKOCTH U IUIOMAAN €€ MOBEPXHOCTHU, AIEKTPU3ALIUS
TEN W B3aUMOJICHCTBUE OHIIEKTPUUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToOB, JACWCTBUS MArHUTHOTO MOl Ha TPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMynHpoBaTh MpPOBEpPSEMbIE MPEANOJIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHUSA, OMUCHIBATH XOJI OIbITA
U (GOpMYIUPOBATH BHIBOJIBI,

BBIMOJHATh MpPSIMBbIE HM3MEPEHHUs TEeMIIepaTypbl, OTHOCHUTEIBbHOMN
BJIQXKHOCTH BO31yXa, CHJIBI TOKAa, HAMpPsDKEHHS C HCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUECKHUX BEIUYUH, CPABHUBATD
pe3yabTathl  HU3MEpPEHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHHBI
OT JApPYroil ¢ HUCHOJIB30BAaHWEM TMPSAMBIX H3MEPEHHUIl (3aBUCHUMOCTh
COINPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOHIAAN TOMEPEUHOTOo
CEUCHHUSI W YJIETbHOTO COMPOTUBJICHHS BELIECTBA MPOBOIAHHUKA, CHUJIbI
TOKa, MIYIIEro 4epe3 MPOBOAHHUK, OT HANpsHKEHUS Ha MPOBOTHUKE,
UCCIIEJIOBAHUE TMOCIEAOBATEIBHOTO W TapauIeIbHOTO0 COEIWHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh U3MEPEHUs, CIEAys MPeaoKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUIE TaOMUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIUYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPATh
HKCMEPUMEHTATbHYIO YCTAHOBKY, CIIEAYs MPEAI0KEHHOW MHCTPYKLHH,
Y BBIYUCIIATH 3HAYECHUE BETNUHHBI;

coOnoJaTh IpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCAaHHsS (B TOM 4YHCIE:
cCHCTEeMa OTOIICHUS JJOMOB, THTPOMETp, MMapoBasi TypOHHA, aMIIEPMETP,
BOJIETMETP, CUETUUK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOpHI, HarpeBaTeIbHbIE 3IIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKHE MPEeIOXPAaHUTENH, 3JIEKTPOMArHUT, JIEKTPOBUTATETh
MOCTOSTHHOTO TOKa), HMCHOJb3ysl 3HAHUS O CBOWCTBaxX (pU3MUECKHX
SBJICHUH ¥ HEOOXOIMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M H3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KHUIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI JEKTPUUECKUX
Hened ¢ IOCHENOBATENbHBIM W MApaUIEIbHBIM  COEIUHEHUEM
3JIEMEHTOB,  pa3nuyas  YCJIOBHble  OOO3HA4YeHHs]  3JIEMEHTOB
ANEKTPUYECKUX LETEH;

OPUBOAUTh TPUMEpPHl  (HaXoAuTh WHOOpPMAIMIO O MpUMepax)
IPAaKTHYECKOTO HCIIOIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHnus: 0€30IacCHOCTH TIPU 00paIlieHu! ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOTO MTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYIIECTBIATh MOUCK HH(OpManuu (PUINYECKOTO COJEpKaHUS B
WHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUHA M IYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIJICTATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MU MOKET OBITh HEJOCTOBEPHOM;
UCIIOIB30BaTh TMPU  BBINOJHEHUM YYEOHBIX 3aJaHUM  HAy4YHO--
HOMYJSIPHYIO JTUTEpaTypy (U3HUECKOTO COACpKaHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCTIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHust WHGOPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHbIE MMCBMEHHBIE U KPaTKHUE YCTHBIE COOOLIEHUS,
0000mas wHpOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEp)KaHMs, B TOM 4YHCIE MNyOIMYHO MPEICTABIATh pPE3YJIbTATHI
IPOEKTHOW WM UCCIIENOBATEIbCKOM JESATENbHOCTH, MpPU 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSATUWHBIN anmapar Kypca
($u3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3ECHTAINEH;

IPY BBIIOTHEHUN YYEOHBIX TPOEKTOB W HUCCICNOBAHMNA (PH3NUIECKUX
IPOIIECCOB paclpeAessiTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUU C
NOCTABJICHHBIMHU 33J]a4aMH, CJIIEIUTh 3a BBIIIOJIHEHHEM IUIAHA JAEUCTBUI
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JEATEIIbHOCTD TPYIIbI, BBICTpanBaTh KOMMYHUKAaTUBHOE
B3aMMOJEICTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHIly o0OyueHus B 9 KJacce NpEeAMETHBIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHPOBAHHOCT y 00YHAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TpPaeKTopHsl, OTHOCUTEIBHOCTb MEXaHUYECKOIr0 JBUKEHUS,
nepopmarus (yrnpyras, iacTU4eckasi), TpeHHEe, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTh MU IMEPErpy3KH, LUEHTP THKECTH, aOCOJIFOTHO
TBEPAOE TENO, LEHTP TKECTH TBEPAOIO TeEJla, pPAaBHOBECHUE,
MEXaHUYECKUEe KOJIeOaHHsI U BOJIHBI, 3BYK, MH(PPaA3BYK U yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JAIbHO30PKOCTb,  CIIEKTPbl  HCIYCKAaHHS U
norjionieHus, anbpa, 6era- W ramma-u3JIy4deHHUs, WU30TOIbI, sAepHas
DHEPreTUKaA;

pa3nuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEMHOE
JBIYKEHUE, PAaBHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  TeJd, PAaBHOMEPHOE  JABWKEHHUE 10  OKPYXHOCTH,
B3aUMOJICHCTBUE  TEJ, PEAKTUBHOE JBHWKEHHUE, KOJeOaTeIbHOE
JBIKEHUE (3aTyXaroUMe W BbIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3ByKa,  MPAMOJIMHEHHOE
pacnpocTpaHeHHe, OTpaKCHHE U IPEIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIoro CBETa B CHEKTP U



CIIOKEHHUE CIIEKTPAJIbHBIX LBETOB, JHCIEPCUS CBETa, €CTECTBEHHAas
Pa0aKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3IIy4YECHHS)
0 ONHMCAaHUIO HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpy’KaroIeM Mupe (B TOM 4Hcie (U3HUECKHUe SBICHUS B MPHUPOE:
OPWINBBL W OTJIMBBL, JBWXKEHUE TIUIaHeT CONMHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LYHAMH, 3XO,
L[BETA TEJ, ONTUYECKHUE SIBJICHUS B IPHUPOJAE, OMOIIOTHUECKOE AEHCTBUE
BUJUMOTO, yJIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  H3JIy4YCHHIA,
€CTECTBEHHBIM  paJHOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
pPaMOAaKTUBHOE  W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YEJIOBEKa), MpU 3TOM
NEPEBOJUTh  NPAKTUYECKYID  3a7adyy B  y4eOHYyIO,  BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHUN;
ONHCHIBATh W3YYEHHBIE CBOMCTBA TeI M (PU3NYECKUE SBICHUS,
UCTIONB3YSl (PU3NUYECKHE BETUYMHBI (CPEIHSSE M MTHOBEHHAs CKOPOCTh
TeJa NpU HEPAaBHOMEPHOM JIBHJKEHHUH, YCKOPEHHE, IEPpEMENIEHUE, Ty Th,
yIJ0Basi CKOpPOCTb, CHJIa TPEHUS, CWIa YNPYTrOCTH, CHIA TSKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJEHUs, BEC Tella, UMITYJbC Tela, UMITYJIbC
CHJIbI, ME€XaHW4YecKas padoTa W MOIIHOCTb, MOTEHIHAIbHAA SHEPrHs
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS YHEPrUs
C)KaTOM NPY’KUHBI, KUHETUYECKAs SHEPrus, IOJHAas MEXaHH4YecKas
JHEpPrus, MEPUOJ] U YacToTa KoJieOAaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONMHCAHHM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJb3YEMBIX BEJIWYHH, OOO3HAUCHHUS U €IUHUIBI (PU3HMUECKUX
BEJIMYMH, HaXOAUTh (HOPMYIbI, CBSI3BIBAIOLINE NaHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKH H3yUYEHHBIX
3aBHCUMOCTEH (PU3NUECKHUX BEIUYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHHUS,
OPUHIUI CYNEPHO3UIUN CUJI, TPUHUUI OTHOCHUTENbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsii0BOIO M MacCOBOTO
yuceNl MpU SANEPHBIX pPeakUuusAx, IOpH 3TOM JaBaTh CIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alHMChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHTyaUud  NPAKTUKOOPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE U3 2—
3 JIOrMYECKMX IIIaroB € OHNOpod Ha 2-3 W3Y4YEHHBIX CBOMCTBa
busnyecKkux ABIEHUMN, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;
pemarb pacy€THble 3a7aud  (OmMparolldecs Ha CHCTeMy U3 23
YpaBHEHUHN), HCMONB3ys 3aKOHBI M  (OPMYJBL, CBS3BIBAIOIINE
¢usznyeckue BETUMYMHBI: HA OCHOBE aHajdu3a YCIOBUSA 3a/Ja4yu
3alMCBIBATh  KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIAE WU
U30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJBI, HEOOXOAMMBIE
JUISL pELIeHMs, MPOBOJAUTH PACUYETHI U OLICHUBATh PEATUCTUYHOCTH
MOJTy4YE€HHOTO 3HaueHUs (PU3NUYECKOM BETNUHHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3NYECKUX METOAOB, UCIOJb3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICIATH
IpOBEpsieMOe TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
NPOBEJCHUS MCCICNOBAaHUS, [ieJaThb BBIBOJABI, WHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WU
¢u3nyecKkux CBOWCTB Tel (M3yueHHe BTOpOro 3akoHa HeioToHa, 3akoHa
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTb MEeproaa KoJeOaHul MpYy>KUHHOTO
MasiTHUKa OT MACChl TPy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MNPSMOJIUHEUHOE paclpoCTpaHEHUE
CBETa, pa3joXeHHe Oeloro cBeTa B CIHEKTP, H3YYCHHE CBOICTB
U300pakeHHsl B TIIOCKOM 3€pKajie U CBOMCTB M300paKeHHsI IpeIMeTa B
cobuparomieit JuH3e, HabMI0JeHNE CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB
U3TYyUYEHHs): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 H30BITOYHOTO
Habopa 000pyJOBaHUSA, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(dbopMyIUpOBaTH BHIBOJIBI,

OPOBOAUTH TMPU HEOOXOAWMOCTH CEpUI0 TPAMBIX H3MEPEHHIA,
ONpenensisi CpelHee 3HAueHHE H3MepseMOoil BeanduHbl ((POKyCHOE
paccTosiHEEe COOHMparomieil JHH3bI), OOOCHOBBIBATH BBIOOp crocoba
U3MepeHus (U3MEPUTETBLHOTO IprOopa);

IPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCHMOCTH IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBM)KEHHM 0€3 HayaJbHON CKOPOCTH, MEpPHOJIa
KoJIeOaHUI MaTEMaTHYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH
yria OTpaXeHHs CBETa OT YyIJia MaJCHUS U yIJia IPeJOMJICHHUS OT yria
NaJeHus): IUIaHUPOBATH MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY, (UKCUpPOBAaTh pe3yJbTaThl MOJYyUYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BETUYHMH B BHUJE TaOIUI] U rpapuKOB, J€NaTh BHIBOJBI I10
pe3yJbTaTaM HCCIeI0BaHus;

IPOBOJUTH KOCBEHHbBIE HU3MEpEeHHs] (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKODEHHE Telld IIPH PAaBHOYCKOPECHHOM JIBUKCHHH,
YCKOpEHHUE CBOOOHOTO MaJeHHUs, KECTKOCTh MPYKHUHBI, KO3 PUineHt
TPEHUS CKOJBKEHHsI, MEXaHH4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojJeOaHuid MaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTMYECKass CWia coOMparouiel JMH3bI, pPagUOAKTHBHBIA (DOH):
IUTAHUPOBATh U3MEPEHHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMIOJHATh  W3MEpPEHUs, CJleays MPEeAIOKEHHOM  HMHCTPYKIHUH,
BBIUMCIISITh 3HAUEHHWE BEIUYMHBI M aHAJIW3UPOBATh IOJIYYCHHbBIE
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOnoJaTe IpaBWia TEXHUKM O€30MacHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKH HM3YYEHHBIX (U3UUYECKUX MOJENECH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJI€JIb AaTOMHOTIO SI/1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHsS (B TOM YHCIIE:
CIHUIOMETP, JATYUKU TOJOKEHHS, PACCTOSHUA M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, NEepUCKON, ¢oToanmapar, ONTUYECKUE CBETOBOJIHI,
CIEKTPOCKOM, 03UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O



CBOMCTBAaX (PUWYECKUX SABICHUH M HEOOXOAUMBbIE (QHU3UUYECKHE

3aKOHOMEPHOCTH;
UCIIOIB30BaTh CXEMBI M  CXEMaTHYHbIE PHUCYHKM M3Yy4YEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX npuOopoB 17§

TEXHOJIOTUYECKHX IPOLIECCOB MPHU PELIEHUU Y4eOHO-IPAKTUYECKUX
3a7a4, ONTUYECKHE CXEMBbI Ui TOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKaJie ¥ coOuparome JTMH3e;

OPUBOJUTH MpUMEpHl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
NPAaKTHYECKOTO HCIIOIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KHU3HU JUIs1 oOecriedeHnsi 6€30MacHOCTH MpH o0OpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 NMTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYHIECTBIISATh MOUCK HH(pOpManuu (U3NYECKOTO COJEpKaHUS B
WNuTepuere, camocTosTenbHO (OpMYyIHUpys TOMCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONPEIEIEHUS  JIOCTOBEPHOCTU  MOJYyYEHHOMU
uHpOpMAIlMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJTHHUTEIHHBIX
MCTOYHUKOB;

UCIIOJI30BaTh IPU  BBINOJHEHUM YYEOHBIX 33JaHUl  Hay4HO-
HOMYJISIPHYIO JTUTEPaTypy (U3HUECKOTO COACpKAaHMS, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMu
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHust WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MTUCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJbKUX MCTOYHUKOB (PU3UUYECKOTO COJEpKaHus,
myOJIMYHO MIPEACTABIIATD pe3ynbTaThl IPOEKTHOU WIH
UCCJIEI0BATENbCKON AESITENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBIN TOHATUWHBIA ammapar H3ydyaeMoro paszjaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos
Ne HanmeHnoBaHue pa3jeiioB DJIeKTPOHHBIE (HH(pPOBHIE)
KoHTpoJbHbIE IIpakTHyeckne
n/m | ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paszpnen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY’KAIOLEro MUpa
bubnuoreka [JOK
1.1 o -
MK = ayKa o pHpoae 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o
HBHHCCINE BEIIHHIH 2 I https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUHBI 5 | bu6muoreka [IOK
' METOJ TTO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3znen 2. IlepBonavanbHble CBeJeHUS 0 CTPOEHUU BelleCTBA
but6mmoreka [{OK
2.1 Crpoenne pelectsa I https://m.edsoo.ru/7f416194
JBmxeHue u
2.2 B3aMMO/ICUCTBUE YACTH 2 1 brbmiorexa LIOK
' g H https://m.edsoo.ru/7f416194
BEILECTBA
)3 ArperaTHble COCTOSIHUS 5 bu6mmoreka [IOK
’ BEICCTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl




bu6mmoreka [IOK

3.1 M
CXAHMACCKOC JIBIDKCHHC 3 https://m.edsoo.ru/7f416194
10 Wuepnus, macca, 4 bubmuorexa [JOK
’ IJIOTHOCTH https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
. .B
33 Crna. Bugpt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U ra30B

Hasnenue. [lepenaua

41 JABJIEHUS TBEPABIMU 3 but6mmoreka [JOK
’ TelaMH, )KUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
but6mmoreka [JOK
4.2 Jlapnerue xukocTn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A
TMOC(EpHOE JIaBICHHUE 6 https://m.edsoo.ru/7f416194
JleficTBHE )KMIKOCTH U ra3a
4.4 Ha IOTPYKEHHOE B HUX 7 Bubmorexa IJOK
’ py https://m.edsoo.ru/7f416194
TEJIO0
Uroro no pazgeny 21

Pa3nea 5. PaGora nu MomHOCTDh. JHEprus

bubmnoreka [JOK
d P
> a00Ta M MOUHOCTE 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 bubmmorexa OK

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




bu6mmoreka [IOK

>3 Mexartirieckas SHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO
68 12

YACOB IIO ITPOTPAMME




8 KUIACC

HauMeHoBaHMe KoJsun4yecTBo yacos
Ne duekTpoHHbIE (LM pPOBbLIE)
pa3ieioB U TeEM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NpOrpamMmel padoThI padoThI
Pa3nen 1. TenioBble siBiaeHUs
11 Crtpoenue u cBoiicTBa . bu6mmoteka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
1.2 T
CTIIOBLIC TPOHECOH 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
DNEeKTPpUYECKUE 3apsiibl.
2.1 3a ﬂ):(léHHI)IC TCHaII?I IfIIX 7 1 bubmorera [IOK
’ p N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocTosHHBIM 20 i . bubmuoreka [JOK
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M
3 ATHHTHRIC ABTCHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
’ UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 14.5




YACOB I10 ITPOTPAMME




9 KVIACC

HaumeHoBaHnue KosuuecTBO yacos
Ne duekTpoHHbIE (LM pPOBbLIE)
pa3ieioB U TeEM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
MPorpamMMmslI padoThI padoTbI
Pa3nen 1. Mexannueckue siBJIeHHs
MexaHn4deckoe
1.1 BIDKEHHE U CITOCOOBI 10 1 bubmiorexa LIOK
’ g https://m.edsoo.ru/7f41a4ab
€ro ONMUCaHus
bubnmoreka [JOK
1.2 B i
SAUMONCHCTBIE Te 20 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHe
Hbl COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
21 MexaHn4ecKkue . 3 bu6mmoreka [IOK
’ Kose0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHH4eCKUe BOJIHBL. g 3 bubnuoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znen 3. DileKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE 6 2 bubmuoreka [JOK
noJie u https://m.edsoo.ru/7f41a4a6

OJICKTPOMArdHMuTHBIC




BOJIHBI

Uroro no pazgeny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
41 3aKkoHBI 6 bubnuorexa [JOK
' pacIpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3bI 1 onTHYECKHE 6 bubmuoreka [JOK
' MPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmmoreka [JOK
' CBETa B CIIEKTP https:/m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen S. KBanTtoBble siBJIeHUs
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETA 4 bubmmorexa LIOK
’ m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bubanoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
33 FICPHIC peatiii 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Pa3znen 6. IloBTOpuTE1HH0-00001IAKO NI MOYJIb

6.1

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

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6




Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27




ITOYPOYHOE INTAHUPOBAHMUE

7 KIIACC
KoJunyecTBO 4acoB

Ne

o/ Tema ypoka B Kourpoabn | IpakTuuec Hcnoabsyemoe JaeKTpoHHbIe (LH(pPOBLIE)

o Cero 1 e paGoTH | KHE PaGOTHI o0opy/noBanue 00pa3zoBaTebHbIE PECYPChI
dusnka — Hayka o Hoyt6yk ICL, npusTep Bubsmorexa [IOK

! npUpoze. SABIeHIA 1 Pantum. https://m.edsoo.ru/7f416194
TIPUPOJIBI

HoyT0yk ICL, mpunTep Bubmiorexa LIOK

2 DH3MNECKHE ABICHHS I Pantum. https://m.edsoo.ru/7f416194

3 Pu3nyecKue BEJINYNHbI U 1 Hoyr6yk ICL, niputep bubnuotexa [JOK
HUX U3MEpPEHUE Pantum. https://m.edsoo.ru/7416194
Ypoxk-uccienopanue
"N3mepenne Hoyt6yk ICL, npunTep

4 TeMIIepaTypbl Ipu ! ! Pantum. JlaGoparopus bubmorexa [JOK
IIOMOIIIH KUIKOCTHOT'O Relion. https://m.edsoo.ru/7f416194
TepMOMETPA U JATUHKA
TeMmeparypbl"
Mertozbl Hay4HOTO Hoyt6yk ICL, npuHTep

5 no3Hanus. Onucanue ! Pantum. JIaGopaTopusi bubnuoreka [JOK
(U3HYECKUX SBIICHUH C Relion https://m.edsoo.ru/ff09f72a
MMOMOUIBIO MOAENEHN

6 Ypok-uccrnenoBanue 1 1 Hoyt6yk ICL, mpuHTep bubnunoreka [JOK

"[IpoBepka runoTessl:

Pantum.

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




JIaJIbHOCTH I10JIETA
IapyKa, MymeHHOTo
TOPU30HTAIILHO, TEM
0oJblIIIe, YeM 0O0JIbIIIE
BbICOTA ITycKa"

CrpoeHue BeriecTsa.

HoyTt6yk ICL, ipuHTep

7 OnbITEI, TOKA3LIBAIOIIHE bubnuoreka [JOK
JIACKPETHOE CTPOECHUE Pantum. https://m.edsoo.ru/ff09fe0a
BeIlleCTBA

g JIBr>xeHne 4yacTHIl Hoy6yx ICL, nputrep but6mmoreka [IOK
BEIIECTBA Pantum. https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue

9 «OTMBITHI TIO Hoyr6yx ICL, npuHTep bubnuoreka [JOK
HAOJIOICHUIO TETUIOBOTO Pantum. https://m.edsoo.ru/7f416194
pacCIIUpPESHHSI Ta30BY

0 ArperaTHble COCTOSHUS Hoyr6yk ICL, niputrep Bu6morexa [JOK
BEILIECTBA Pantum. https://m.edsoo.ru/7f416194
OcobenHoctu
arperaTHbIX COCTOSIHUM
BoJIbl. O600IIEHNE 1O HoyT6yk ICL, punTep BuGmiorexa LIOK

11 azne
pasiery Pantum. https://m.edsoo.ru/ff0a0378
«IIepBoHayanbHbIE
CBEICHHS O CTPOCHUU
BEILIECTBAY

12 | MexaHuueckoe Hoyt6yk ICL, npuHTep bubimmoreka [IOK

JBH>KeHUEe. PaBHOMEepHOE

Pantum.

https://m.edsoo.ru/ff0a05c6




Y HEpaBHOMEPHOE
JIBHKCHHUE

Cxopoctb. Equnutibt

HoyT0yk ICL, mpunTep

but6mmoreka [IOK

13
CKOpPOCTH Pantum. https://m.edsoo.ru/ff0a079¢

14 Pacuer mytu u BpeMeHun Hoyr6yk ICL, niputrep bubnuotexa [JOK
JBUKEHUSA Pantum. https://m.edsoo.ru/ff0a0ae4

15 Nuepuusa. Macca — mepa Hoyr6yk ICL, niputep bubnuotexa [JOK
WHEPTHOCTHU TEN Pantum. https://m.edsoo.ru/ff0a0c10
[IimoTHOCTH BemiecTBa. Hoyt6yk ICL, npunTep BuGmiorexa LIOK

16 | Pacuer maccer i 0bbema Pantum. https://m.edsoo.ru/ff0a0fee
TeJa Mo €ro MIOTHOCTH T '
JlaGopatopHas pabota

17 «Onpenenenune Hoyr6yx ICL, npunrep bubnuoreka [IOK
IIJIOTHOCTHU TBEPAOTO Pantum. https://m.edsoo.ru/7f416194
Tea

18 Pemenue 3a1a4 o Teme Hoyr6yx ICL, nputTep Bu6mmotexa [IOK
"[ImoTHOCTH BemecTBa" Pantum. https://m.edsoo.ru/ff0al23c
Cuna kak
XapaKTEePUCTHKA EO};T@K;CGL’ TIpHHTED BuGmorexa LIOK

19 o . antum. JTabopatopust
B3AUMONCHCTBILL T Relion. https://m.edsoo.ru/7f416194
Cuna ynpyroctu. 3aKkoH
I'yka

20 | Jlaboparopnas paboTa HoyTt6yk ICL, npuHTep bubnunoreka [JOK

«I/IBy‘-ICHI/IC 3aBUCHUMOCTH

Pantum. Jlabopatopust
Relion.

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




pacTsKeHus
(medopmanyn) npyKUHBI
OT MPHUJIOKEHHOW CHIIBDY

[[SIBneHME TATOTEHUS.

Hoyt0yk ICL, mpuHTep

but6mmoreka [IOK

21
Cuna TsoxecTu Pantum. https://m.edsoo.ru/7f416194
CBs13b MEXly CUIION

5, | TURECTHH Maccoii Tena. Hoyr6yx ICL, npuHTep Bbu6mmorexa 1IOK
Bec Tena. Pemenune 3agau Pantum. https://m.edsoo.ru/ff0al778
o teme "Cuna tsoxectu”

” Cuna TsyKecTH Ha JpyTrux Hoyt6yk ICL, npunTep Bu6miorexa 1{OK

aHerax. dusnyeckue
THTAHETA. TEHSHHCCRH Pantum. https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TJIAaHET

5y | Vi3vepenue cu. Hoyr6yk ICL, nputrep Bu6morexa LIOK
JunamomeTtp Pantum. https://m.edsoo.ru/ff0al8cc

’s 5 - HoyTt6yk ICL, mpuHTep Bu6morexa [[OK

ec tena. Heecomoc
et BECOMOCTE Pantum. https://m.edsoo.ru/ff0al1778
CnoxeHnue 1ByX cui,

»6 | HATPABICHHBIX 110 OJIHOM Hoytbyk ICL, purep bu6nuoreka IIOK
IIPSAMOM. Pantum. https://m.edsoo.ru/ff0ala70
PaBHozelcTBYIOIMAs CUIT

, Pemienue 3agad mmo reme HoyTt6yk ICL, npuHTep Bu6IHOTEKA 1IOK

7 | "PaBHOzmeHcTBYyOIIAS
" A yrout Pantum. https://m.edsoo.ru/7f416194
cui

28 Cuna TpeHHS U €€ BUJIBL. HoyTt0yk ICL, npuHTep but6mmoreka [JOK

Tpenue B npupoje u

Pantum.

https://m.edsoo.ru/ff0alb9c




TEXHHUKE

29

JlaGopatopHas pabota
«M3ydyenue 3aBUCUMOCTH
CHWJIbI TPEHUS
CKOJIb)KECHHS OT CHJIBI
JABJICHUS U XapaKTepa
COIIPUKACAIOIIUXCSA
ITOBEPXHOCTEW»

HoyTt6yk ICL, mpunTep
Pantum.

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

30

Pemenue 3anau Ha
oIpesie/IEHUE
PaBHOJEHCTBYIOLIEH
CHJIBI

HoyTt6yk ICL, ipunTep
Pantum.

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

31

Pemenwue 3anad no
TeMaM: «Bec tenay,
«['papuueckoe
M300paxeHue Cuim,
«Cuminy,
«PaBHOIEUCTBYIOIIAS
CHID»

HoyTt6yk ICL, puHTep
Pantum.

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

32

KonTponbhas pabota mo
TeMaM: «MexaHnuecKoe
IBUKEeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papuueckoe
M300pakeHUe CUI,
«Cump»y

HoyTt6yk ICL, puHTep
Pantum.

bubnuoreka [JOK
https://m.edsoo.ru/7f416194

33

Hasnenue. CriocoObl

HoyTt6yk ICL, mpuHTep

bubnunoreka [JOK




YMCHBIICHUA U
YBCIIMUCHUA OABJICHUSA

Pantum.

https://m.edsoo.ru/ff0a20a6

JlaBneHue rasza.

Hoyt6yxk ICL, ripuHTEp

34 3aBHUCUMOCTD JIaBJICHUS bubmmorexa [JOK
rasa oT oopéma, Pantum. https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBneHus HoyTt6yk ICL, npuHTep
35 TBEPABIMU TEJIAMHU, Pantum. JIa6opatopust bubnuorexa [JOK
JKUJIKOCTSIMU U T'a3aMH. Relion. https://m.edsoo.ru/ff0a25b0
3axoH ITackais
JlaBieHne B JKHAKOCTH U
36 rase, BbI3BaHHOE Hoyr6yk ICL, niputep bubnuorexa [JOK
JICCTBUEM CHIIBI Pantum. https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenne 3aga4d mo teme Hoy16yk ICL, npunTep Bu6miorexa [OK
37 «Jlasrenne B kuKoCTH Pantum. https://m.edsoo.ru/ff0a2826
u rase. 3akoH Ilackais» T '
Hoyt6yxk ICL, nipunTep BuGmnorexa [TOK
38 Coobmarommecs cocy bl Pantum. https://m.edsoo.ru/ff0a2970
3 Hoyt0yxk ICL, nipunTep BuGmnorexa [TOK
39 TPuppasnneckuid npece Pantum. https://m.edsoo.ru/ff0a3136
Manomerpsr. Hoyt6yk ICL, mpuHTep Bu6miorexa [TOK
40 IT (9:10)%
opHH BOHV Pantum. https://m.edsoo.ru/7f416194
JKMJIKOCTHBIN Hacoc
41 Atmocdepa 3emiu u Hoyt6yk ICL, npunTep but6mmoreka [IOK




[IPUYUHBI €€
CYILECTBOBAHMUS

Pantum.

https://m.edsoo.ru/ff0a2b5a

Bec Bo3zmyxa.

HoyT0yk ICL, mpunTep

but6mmoreka [IOK

42
ATMochepHOe 1aBIICHHE Pantum. https://m.edsoo.ru/ff0a2bSa
V3mepeHue Hoyt0yk ICL, mpuHTep

43 | arMocdepHOro AaBICHUS Pantum. JIaboparopus bubmorexa [OK

’ Relion. https://m.edsoo.ru/ff0a2da8
Omnsit Toppuuennu
3aBUCHMOCTh

4 aTMOC(EPHOTO JaBJIEHHUS Hoyr6yk ICL, niputrep Bu6morexa [JOK
OT BBICOTHI HAJl YPOBHEM Pantum. https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepony. Hoyt6yk ICL, mpuHTep Bu6morexa [OK

45 ATMOC(EPHO® 1aBICHHC Pantum. https://m.edsoo.ru/ff0a2fc4
Ha Pa3IMYHBIX BEICOTAX T '

46 Pemenue 3ana4 no Teme " Hoyr6yxk ICL, mpuHTep Bubmoreka IJOK
AtmocepHoe naBienue" Pantum. https://m.edsoo.ru/7f416194
JleicTBUE KUAKOCTH U

47 | rasamamnorpyxemsoe s Hoyr6yk ICL, mpusrep Bu6muorexa LIOK
HUX TeN0. ApXumeaoBa Pantum. https://m.edsoo.ru/ff0a3276
cuia

48 | Jlaboparopnas paboTa Hoyt6yk ICL, npunTep bubmmoreka [JOK

«Onpenenenue
BBITAJKWBAIOIIECH CHIIBI,
JNEWCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B

Pantum.

https://m.edsoo.ru/ff0a33fc




JKUIKOCTD

JlaGopaTopHnas pabora 1o
teMme «MccnenoBanue
3aBHCHUMOCTH Beca Tella B

Hoyt6yxk ICL, ripuHTEp

bubnuoreka [JOK

9 BOJIE OT 00bEMa Pantum. https://m.edsoo.ru/ff0a3514
IIOTPY>KECHHOM B
KHUIKOCTh YaCTH TEJIa»

HoyTt6yk ICL, puHTep Bu6miorexa [TOK

>0 Hnasase Ten Pantum. https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHcTpyupoBanue

s, | apeomerpa mm IPDI;rﬁ?ZK ICL, mpunTep Bu6morexa LIOK
KOHCTPYHUPOBAHHUE JIOJKU : https://m.edsoo.ru/7f416194
U ompenesneHue eé
rpy30MnoabEMHOCTH"
Pemrenue 3anau no
temaM: «IlmaBanue

5 CYyJIOB. E{frii?;m ICL, mpunTep bu6mmoreka [IOK
BosnyxormiaBanuey, : https://m.edsoo.ru/ff0a3654
«JlaBneHue TBEPABIX TE,
JKUIKOCTEN U ra3oBy
KonTponbhas pabota mo

53 TeMe «/laBaeHue Efrii?r}lm ICL, npunTep bubnuorexa [JOK
TBEPABIX TEN, )KUIAKOCTEU : https://m.edsoo.ru/7f416194
Y Ta30B»

54 Mexanuyeckasi pabota HoyT6yk ICL, mpunTep but6mmoreka [JOK




Pantum.

https://m.edsoo.ru/ff0a3f82

HoyTt6yk ICL, mpuHTep

55 MomrocTs. Enuauns! bubnuorexa [JOK
MOIIIHOCTH Pantum. https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoBanue

56 "PacuéTt MontHoCTH, 1 Hoyt6yx ICL, nputtep bubnuorexa [JOK
pa3BUBaeMOU IIpU Pantum. https://m.edsoo.ru/7f416194
nmoabEMe 10 JiecTHUIe"

[IpocTeie MEXaHU3MBIL. HoyT6yk ICL, punTep Bu6morexa LIOK

37 Prraar. Paprosecne cir . https://m.edsoo.ru/7f416194
Ha phlyare T '

Peryaru B TexHuke, ObITY
U Ipupoae. HoyTt6yk ICL, mpuHTep Bubmiorexa LIOK

>8 Jlabopatopnas padota 0.5 Pantum. https://m.edsoo.ru/ff0a478e
«HccnenoBanue yCunoBui o ]
paBHOBECHSI phIUara»

Pemenue 3ana4 mo teme Hoy16yk ICL, npunTep BuGmrorexa [OK

>9 «¥C10BHA PABHOBCCHS Pantum. https://m.edsoo.ru/ff0a48a6
phIyara» T '
Koadounuent
MOJE3HOTO IeHCTBUS

g0 | Mexamusva. 0.5 Hoyr6yx ICL, nputTep Bu6mmotexa IIOK
Jlaboparopnas pabota ) Pantum. https://m.edsoo.ru/7f416194
«3mepenune KII1/]

HAKJIOHHOM IIJIOCKOCTH)
61 Pemenue 3amay mo teme Hoyt6yk ICL, npuHTep bubmmoreka IIOK




"PaboTa, MOIIIHOCTb,
KHI["

Pantum.

https://m.edsoo.ru/ff0a4c48

MexaHuueckasi S3HEPTHUsL.

HoyTt6yk ICL, ipuHTep

bubnunoreka [JOK

62 Kimerirecka i Pantum. https://m.edsoo.ru/ff0a4252
MOTEHIMATbHAS YHEPTUS

6 3aKOH COXpaHEeHHs E;IE?EK ICL, npunrep Bu6morexa LIOK
MEXaHUYECKOW SHEPTUU : https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110
TeMe
"DKCnepUMEHTaIbHOE

64 | OUPEACICHHE H3MEHCHN E;Iizfzm ICL, npurrep bubnuoreka [IOK
KUHETHUYECKON U : https://m.edsoo.ru/7f416194
IIOTEHIMAIbHON SHEPIUU
MIPU CKaThIBAHUU TeJja 1Mo
HaKJIOHHOM TuI0CKOCTH"
KonTponbhas pabota mo HoyT6yk ICL, punTep BuGmiorexa LIOK

65 reme «Pabora n Pantum. https://m.edsoo.ru/7f416194
MOILHOCTb. DHEPTU»
PesepBHblit ypok. Pabora
C TEKCTaMHU MO TEME Hoyr6yk ICL, niputep bubnuorexa [JOK

66 "MexaHudeckoe Pantum. https://m.edsoo.ru/ff0adee6
JnBUKeHue"
PesepBHbIit ypok. PaGoTa
C TEKCTaMHU MO TEME Hoy6yx ICL, nputrep but6mmoreka [IOK

67 Pantum.

"JlaBieHue TBEPBIX TE,
SKUIKOCTEHN U ra3oB"

https://m.edsoo.ru/ff0adffe




PesepBHblii ypok. Pabora
C TCKCTaMHU I10 TEMEC

HoyTt6yk ICL, puHTep

63 | bubmuorexa [JOK
"Pabora. MOIIHOCTE. Pantum. https:/m.edsoo.ru/7f416194
Oneprus"

OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

12




8 KUIACC

KoaunuecTBo yacoB

Ne Kontpoa | IIpakTtnue
o/ Tema ypoka B P P Hcnoansyemoe JuexkTpoHHbIe (HUGpPOBbIE)
cero | bHbLIC crue obopynoBaHue o0pa3oBaTejibHbIE PECYPChI

n padoTsl | paGoTHI
OCHOBHBIE TOJIOKEHHUS
MOJICKY TIAPHO- Hoyt6yk ICL, npuntep BuGmmorexa IJOK

! KHHCTHCCKOH TeopHit H ! Pantum. https://m.edsoo.ru/ff0a5256
UX OIBITHBIE T '
MIOATBEPKICHUS

) Macca u pazmep aTOMOB U i Hoy6yx ICL, npuHTep bu6mmoreka [JOK
MOJIEKYI Pantum. https://m.edsoo.ru/7f4181ce
Mopesn Taéproro, Hoyt6yk ICL, npunep bubnuorexa IIOK

3 PKHKOTO 1 ra3000pasHoro ! Pantum. https://m.edsoo.ru/ff0a540e
COCTOSIHMI BeEIlecTBa " ]
OObsicHEeHUE CBOMCTB
TBEPAOTO, JKUAKOIO U
ra3z000pa3HOro COCTOSTHUM Hoyt6yk ICL, ipunTep BuGmorexa LOK

4 BCLECTRA T4 OCHOBE ! Pantum. https://m.edsoo.ru/7f4181ce
OJI0KEH I T '
MOJICKYJISIPHO-
KUHETUYECKON TEOpHUH
Kpucrannnueckue u Hoy6yx ICL, mpuHTep bu6muoreka [IOK

5 1 Pantum.

amopQHbIe Tena

https://m.edsoo.ru/ff0a5800




CMmauyuBaHuE U

HoyTt6yk ICL, mpuHTep

6 KalUJUIIPHOCTb. bubmuoreka [IOK
IToBepxHOCTHOE Pantum. https://m.edsoo.ru/ff0a5530
HATSDKEHUE

- TernnoBoe pacluupesue u Hoyr6yk ICL, nputTep bubmuorexa [JOK
c)KaTue Pantum. https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b

g TEeMIIEpaTypbl CO Hoyr6yx ICL, nputrep bubnuoreka LIOK
CKOPOCTBIO TETIOBOTO Pantum. https://m.edsoo.ru/7f4181ce
JBUKCHHS YaCTHII

9 BryTpennsisa aHeprus. HoyT6yk ICL, npunTep BuGmorexa LOK
Crioco0kt H3MeHeHMs Pantum. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEI SHEPTUH o '

HoyTt6yk ICL, mpuHTep Bubmiorexa [IOK

10 Bunet Tenonepenasu Pantum. https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHus
"Ilpakruyeckoe Hoyt6yk ICL, npunTep

1 HUCTIOJIb30BAHUE TETJIOBBIX Pantum. JlaGopaTopust bubnuoreka [JOK
CBOIICTB BEILIECTB U Relion. https://m.edsoo.ru/ff0a65¢c0
MaTEpUaJIoB B LIEAX
sHeprocoepexeHus"

1o | Komuuectso Temotsi. Hoyr6yk ICL, nputrep Bu6morexa LIOK
VY nenbHas TEMIOEMKOCTb Pantum. https://m.edsoo.ru/ff0a6976

13 | VYpaBHEHuUE TEMIOBOrO Hoytbyx ICL, npuxTep bubnunoreka LIOK

OanaHca. TeruiooOMeH U

Pantum.

https://m.edsoo.ru/ff0a7088




TCIIJIOBOC PAaBHOBCCHC

JlaGopatopHas pabota
"HccnenoBaHue IBIEHUS

Hoyt6yk ICL, mpuHTep
Pantum. JlabopaTopus

bu6mmoreka [JOK

14 erooOMeHa
TEIIIO0MEHA TpH o Relion. https://m.edsoo.ru/ff0a6a98
CMCIIMBAHUH XOJIOJHOU U
ropsiueit BoabI"
Pacuer koauuecTBa
TEIUIOTHI, HEOOXOIUMOTO Hoy16y« ICL, mpusTep BuGmorexa LIOK

15 JUDT HATPERATI TEa 1 Pantum. https://m.edsoo.ru/7f4181ce
BBIIEIISIEMOTO UM IIpU B ’
OXJIXKICHUU
Jla6opaTopHas paboTa Hoytbyx ICL, npunTep e HOK
" i Pantum. JIabopaTopus HOJIMOTEKA

16 Onpeaenenne yaeabHOM

pea YA " Relion. https://m.edsoo.ru/ff0a6bb0

TEIJIOEMKOCTH BEIIIECTBA
OHEprus TOIIHBA. Hoyt6yk ICL, mpuHTep Bu6mmorexa LIOK

17 ¥ ACbHAS Te0Ta Pantum. https://m.edsoo.ru/ff0a7b5a
cropanus — ’
IInaBnenue u
OTBCPICBAHNC Hoyt6yxk ICL, ipunTep Bubmiorexa 1{OK

18 KPHCTATLTIHECITN T Pantum. https://m.edsoo.ru/ff0a71d2
VY nenbHas TerioTa — :
ILUIABIICHUS
JlabopaTopHas pabora Hoyt0yx ICL, npunTep G oK
" i Pantum. JIabopaTopust HOJIMOTCKA

19 Onpeaenenue yaeabHOM

b - " Relion. https://m.edsoo.ru/ff0a72fe

TEIJIOTHI IIJIaBICHUS JIbJa

20 | IlapoobOpa3oBanue u HoyTt6yk ICL, nipunTep Bu6muorexa IIOK




KoHieHcanus. Mcnapenue

Pantum.

https://m.edsoo.ru/ff0a740c

Kunenwue. Y nenbnas

TCIJIOTa napoo6pa30BaHI/I;1

1 KOHACHCAIIUHU.

HoyTt6yk ICL, puHTep

bu6mmoreka [IOK

21 3aBUCUMOCTD Pantum. https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHUS
BrnaxnocTh Bo3myxa.
JTabopatopHas pabora E;IEZK;S; zglgH:IZP BuGmmorexa LIOK

22 "Onp eHeHeHHeV Relion. . PP https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHOU
BJIQYKHOCTH BO3ayxa"
Pemenue 3amay Ha HoyT6yk ICL, punTep BuGorexa LOK

23 OTPEACIICHHC BIDKHOCTH Pantum. https://m.edsoo.ru/7f4181ce
BO3/yXxa
[TpuHtIUTIBI paOOTHI
TETJIOBBIX JIBUTATEIICH. HoyT6yk ICL, punTep BuGorexa LOK

24 | Maposas TypOuna. Pantum. https://m.edsoo.ru/7f4181ce
JlBuraTenb BHyTPEHHETO
CropaHus
KIIJI TemoBoro

5 | ABHraTens. TeroBsie II;I;IEZK ICL, npunTep Bu6morexa IIOK
JBUTATEIH U 3alluTa ) https://m.edsoo.ru/ff0a7c7¢c
OKPY KaIoIIeH cpebl
3aKOH COXpaHEHUs U Hoyr6yx ICL, nputrep bubmuoreka [JOK

26 Pantum.

MMpeBpallCHUA DHCPIUU B

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




TCIJIOBBIX ITPOoLECCax

ITogroroska k
KOHTPOJILHOHM paboTe 1o

HoyTt6yk ICL, ipuHTep

bu6mmoreka [JOK

27 | Teme "TerioBbic IBICHUS. Pantum. hitps://m.cdsoo.ru/ff0ag3 2
M3MeHeHue arperaTHbix T '
COCTOSTHUM BerecTBa"

KonTponbhas pabota mo

)3 teme "TernoBbie sIBICHUS. Hoyr6yx ICL, mpuHTep bubnuorexa [JOK
N3meneHue arperaTHbIX Pantum. https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BerecTBa"

Onektpuzanus Tein. JlBa Hoyt6yk ICL, npuaTep Bu6muorexa LIOK

29 PO STCKTPHACCIIX Pantum. https://m.edsoo.ru/7f4181ce
3aps10B
Ypok-uccienoBanue

30 "DnexTpusanus Ten Hoyr6yk ICL, ipurrep bubnuorexa [JOK
WHIYKIUEH U NpU Pantum. https://m.edsoo.ru/7f4181ce
CONPUKOCHOBEHUU"

B3aumoneiicteue Hoy16yk ICL, npunTep BuGmrorexa LOK

31 3APAKCHHBIX TE. 3AKOH Pantum. https://m.edsoo.ru/ff0a87¢4
Kynona T '
DNeKTprUYecKoe moJie.

HanpsbkeHHOCTB Hoyt6yk ICL, npuHTep Bu6miorexa [TOK

32| DTIEKTPHHECKOrO NOTS. Pantum. https://m.edsoo.ru/ff0a8a0a
[IpUHIMII CYTIEPIO3UIIMI T '
AJIEKTPUYECKUX TOJEH

33 Hocutenu snexkrpuueckux Hoyt6yk ICL, npuxTep bubnuoreka [JOK

3apsAa0B. DieMeHTapHbIM




3apsia. CTpoeHue atoMa

Pantum.

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

[IpoBoaHUKY K
JTUAJIEKTPUKU. 3aKOH

HoyTt6yk ICL, ipuHTep

bu6mmoreka [JOK

34
COXpaHEHUS Pantum. https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsia
Pemenue 3amau Ha Hoy16yk ICL, npunTep Bu6miorexa LOK

33 MPHMCHEHHE CBOHCTS Pantum. https://m.edsoo.ru/ff0a90cc
SIEKTPUUYECKHUX 3apsI0B T '
DJIEKTPUYECKUI TOK,
YCJI0BHA €TO HoyTt6yk ICL, mpuHTep Bubmiorexa LIOK

36 | cyuiecTBOBaHUS.

yi Pantum. https://m.edsoo.ru/ff0a95a4

HcTounuku
AJIEKTPUYECKOIO TOKa

37 JleticTBus Hoyr6yx ICL, npuHTep bubmuoreka [JOK
3JIEKTPAYECKOTO TOKA Pantum. https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
"Hetictue Hoyt6yk ICL, npunTep BuGmiorexa LIOK

38 DJICKTPHHICCKOTO TOJIA Ha Pantum. https://m.edsoo.ru/7f4181ce
HPOBOJHHUKHU 1 — ]
TBJIEKTPUKH"
DNEeKTPpUYECKHUM TOK B Hoy16yk ICL, npuntep BuGmorexa LOK

39 METAILIax, HUAKOCTAX 1 Pantum. https://m.edsoo.ru/ff0a9838
rasax T '
DnexTpuuecKkas Lenb U €€ Hoyr6yx ICL, npunrep bu6nuorexa IIOK

40 Pantum.

COCTaBHBIC HaCTH

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




Cwuua Toka. JlJabopaTopHast
pabota "U3mepenue u

Hoyt6yxk ICL, ipunTep
Pantum. JlabopaTopust

bubnunorexa [IOK

41 .
peryJmpoBaHue CHUIIbI 0.5 Relion. https://m.edsoo.ru/ff0a8bd6
ToKa"
DNeKTpUYECcKoe
HanpsbkeHue. BonsTmerp. Hoyt6yk ICL, npunTep

4 Jlaboparopnas pabota 0.5 Pantum. JTaGoparopust bubnuorexa [JOK
"Usmepenue u ) Relion. https://m.edsoo.ru/ff0a%¢14
peryimpoBaHUe
HanpspkeHus"
ComnpoTusienue Hoyt6yk ICL, npuHTep Bu6miorexa [IOK

43 | mpoBomHMKa. YeNLHOE Pantum. https://m.edsoo.ru/ff0aa738
COTPOTUBIIEHHE BELIECTBA T '
JlaGopatopHas pabota
"3aBUCUMOCTD
SJIECKTPUYECKOTO HoyTt6yk ICL, npuHTep

44 COMPOTHUBIICHUS ! Pantum. JTaGoparopust bubnuorexa [JOK
MPOBOJHUKA OT €TI0 Relion. https://m.edsoo.ru/ff0aa738
JUTAHBI, TIOIAIH
MOTIEPEYHOTO CEUCHUS U
Marepuana"
3aBUCHMOCTD CHJIBI TOKA Hoyt6yk ICL, npuxTep Bu6miorexa IIOK

45 OT HANSLKEHH. 3AKOH Pantum. https://m.edsoo.ru/ff0aa44a
OmMa JuIst yyacTka [enu — ]

46 | JlabopatopHas pabota 1 Hoytbyx ICL, npuxTep bu6mmoreka ITOK

"UccaenoBanue
3aBHCHMOCTH CHJIBI TOKA,

Pantum. JlabopaTopust

https://m.edsoo.ru/ff0aa04e




WYIIETO Yepe3 pe3nucTop,
OT COITPOTUBJICHUA
pe3ucTopa v HapsHKEHUs
Ha pe3ucrope”

Relion.

ITocnenoBaTenpHOE U

HoyTt6yk ICL, puHTep

bu6mmoreka [JOK

47 apaJuieIbHOe
HapainIeIbd Pantum. https://m.edsoo.ru/7f4181ce
COEIMHEHHUSI IPOBOJHUKOB
JlaGopatopHas pabota
"Ilposepka npasua Hoyt6yk ICL, mpuHTep
43 CJIOXKEHUS HaIpsKEHUN Pantum. JlaGoparopust bubnuorexa [JOK
IIPU TIOCHEAOBATEIBHOM Relion. https://m.edsoo.ru/ff0aaa58
COCTUHEHUH JIBYX
pe3ucTopoB”
JlaGopatopHas pabota
"IIpoBepka mpaBuIIa st 1}3103’:63’1‘;(:6]4’ TIpUHTEp BuGmorexa LIOK
49 | cuibl TOKa IpH antum. J1abopatopus
P Relion. https://m.edsoo.ru/ff0aadle
napayuieTbHOM
COEIUHEHUH PE3UCTOPOB"
Pemenue 3anau Ha
50 | TPMMCHCHHE 3KOHA Oma Hoytbyk ICL, ipurep bu6nuoreka IIOK
JUTSL Pa3iIn4HOTO Pantum. https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSI IPOBOAHUKOB
PaboTa 1 MomHOCTh Hoy6yk ICL, npunTep BuGmorexa LIOK
31 DICIKIPHACCROTO TOKE. Pantum. https://m.edsoo.ru/ff0ab124
3akoH Jxoyns-JleHia — ’
52 | JlaboparopHas paboTta Hoyt6yk ICL, npunTep bu6nuoreka [IOK

"OnpeneneHue paboThl U

Pantum. JlabopaTopust

https://m.edsoo.ru/ff0ab3e0




MOIIIHOCTH
AIEKTPUYECKOTO TOKA"

Relion.

DNEeKTpUYECKUe LENU U
OTpeOUTENN

HoyTt6yk ICL, mpunTep

bu6mmoreka [JOK

33 | DTIEKTPUHCCKOH SHEPIUM B Pantum. https://m.edsoo.ru/ff0ab660
obiTy. KopoTkoe
3aMbIKaHUE
IToaroroeka x
KOHTPOJILHOHM paboTe 1o
TeMe "DIIeKTpUUECKHe Hoyt6yk ICL, nipunTep BuGmorexa LIOK

>4 3apAAIEL. 3apIKCHHbIC TENa Pantum. https://m.edsoo.ru/ff0abd2c
1 UX B3aUMOJICUCTBUS.

ITocTosiHHBIN

AIEKTPUIECKUH TOK"

KonTponbnas pabota mo

TeMe "DIIeKTpUUECKHE

3apsabl. 3apsHKEHHBIE Tela Hoyt6yk ICL, ipusrep bubnuorexa LIOK

33 U UX B3aUMOJICUCTBUSL. Pantum. https://m.edsoo.ru/ff0abea8
ITocTosiHHBIN
ANEKTPUIECKUHN TOK"

56 IToCTOSIHHBIE MATHUTHI, HX II;I;IE?;K ICL, npunrep Bu6morexa IIOK
B3aHUMOJICHCTBHE ) https://m.edsoo.ru/7f4181ce
YPOK'HCCHeﬂOBa{{He Hoyt6yk ICL, mpuHTep Bubmiorexa [IOK

>7 Hzyuenue nosei | Pantum. https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB

58 MarsuTHOE MoJie. Hoyt6yk ICL, mpuxTep bu6mmoreka [JOK




MaruautHoe noJjie 3eMiIu u
ero 3HaueHue I KU3HU
Ha 3emiie

Pantum.

https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena.
MarauTHoOe moJe
3JIEKTPUYECKOTO TOKA
MarauTHoOe ToJe
KaTYHIKI/I C TOKOM

Hoyt6yk ICL, mpuHTep
Pantum. JTabopaTopus
Relion.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

IIpumeHeHue
3JIEKTPOMArHUTOB B
texHuke. JlaboparopHas
pabota "U3yuenue
JNIEUCTBUSI MATHUTHOTO
TOJIsI Ha TIPOBOIHUK C
TOKOM"

0.5

Hoyt6yk ICL, mpuHTep
Pantum. JTabopaTopus
Relion.

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

61

DneKTpOoABUTATEL
IIOCTOSIHHOTO TOKA.
Hcnonb3oBanne
3JIEKTPOJBUIATENICH B
TEXHUYECKHUX YCTPOMCTBAX
U Ha TPAHCIOPTE.
Jlaboparopnas padota
"KoncTpyupoBanue u
n3ydeHue paboThbl
aieKTpoaBuraress'

HoyTt6yk ICL, ipuHTep
Pantum. Jlabopartopus
Relion.

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

62

Omnbitel @apazes. 3akoH
9JIEKTPOMATrHUTHOMN

Hoyt6yk ICL, mpuHTep
Pantum.

bubmoreka [JOK
https://m.edsoo.ru/7f4181ce




nHayKuuu. [Ipasuio
Jlenna

DNeKTporeHeparop.
CrniocoObI mosTyueHHs
JIEKTPUYECKON SHEPIUH.

Hoyt0yxk ICL, npunTep

but6mmoreka [JOK

63
DNEeKTPOCTaHIUU Ha Pantum. https://m.edsoo.ru/7f4181ce
BO300HOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU
IToaroroeka x

64 KOHTPOJIBHOU paboTe 1o Hoyt6yk ICL, ipusrep bu6mmoreka [JOK
TeMe "DIeKTpUYecKHe u Pantum. https://m.edsoo.ru/7f4181ce
MarHuTHBIC SBJICHUS"
KonTponbhas pabota mo Hoy16yk ICL, npunTep Bu6miorexa LOK

65 TeMe "ONCKTPUICCKHE H Pantum. https://m.edsoo.ru/ff0acb14
MarHUTHBIE ABJIeHUA" T '
PeszepBHblil ypok. Pabota Hoyt6yk ICL, npunTep BuGmorexa [IOK

66 © TCKCTaMH o TeMe Pantum. https://m.edsoo.ru/ff0accSe
"TemoBble ABIeHUA" T '
PesepBHbIii ypok. PaGoTa

g7 | € TeKcTamu o Teme Hoy6yx ICL, nputTep Bu6morexa ITOK
"ITocTossHHBIH Pantum. https://m.edsoo.ru/ff0acdc6
AJIEKTPUUECKUNA TOK"
PesepHeiii ypok. Pabora HoyT6yk ICL, npunTep Bu6morexa LIOK

68 C TEKCTaMH 110 TEME Pantum.

"MaruuTtHble aBiaeHus"

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




OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14,5




9 KVIACC

KoaunuecTBo yacoB

Ne | Tema ypoka Beer | KoHTpoIbH paxriye Hcnosb3yemoe DJIeKTPOHHbIe (LHPPOBHIE)

n/n o bie PaBoTHI cKune o0opy/10oBaHue 00pasoBaTe/bHbIE pecypchl

padoThbI

1 MexaHn4eckoe JBUKEHHUE. 1 Hoyr6yk ICL, nipurep bubmuorexa [JOK
MarepuanbHas TOUKa Pantum. https://m.edsoo.ru/7f41a4a6
Cucrema orcyera. HoyT6yk ICL, ipunTep Bu6morexa LIOK

2 OrHocHTenbHOCTS ! Pantum. https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS — ]

3 PaBHOMEpHOE ! Hoyr6yx ICL, npusxrep bubnuoreka [IOK
MPSMOJIMHEMHOE IBUKEHUE Pantum. https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe

4 MPSMOJIMHETHOE 1 Hoyr6yk ICL, npurrep bubnuotexa [JOK
nBxeHue. Cpenssis u Pantum. https://m.edsoo.ru/7f41a4a6
MT'HOBEHHAsi CKOPOCTh
IpsmornnHeiiHoe Hoyt6yk ICL, npunTep Bubmiorexa LIOK

> PABHOYCKOPCHHO® ! Pantum. https://m.edsoo.ru/ff0ad8d4
JBUKEHUE. Y CKOpEHHE — ]

CxkopocTb
NPAMOJIMHEHHOTO Hoyt6yk ICL, npunTep Bubmiorexa LIOK
6 PaBHOYCKOPEHHOIO 1 Pantum.

neuxenus. ['padux
CKOpOCTH

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




JlabopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus

HoyTt6yk ICL, mpuHTep

7 Tena Mnpu bubnuorexa [IOK
PaBHOYCKOPEHHOM Pantum. https://m.edsoo.ru/ff0adb18
JBIKEHUHU T10 HAKJIOHHOM
IJI0CKOCTH"

o CB0G0/IHOE TIaJicHUE TeTl. Hoyr6yk ICL, niputrep Bu6mnmoreka IJOK
Onbitel [Nanunes Pantum. https://m.edsoo.ru/7f41a4a6
PaBHOMEpHOE NBUXKEHUE 11O
okpyxHocTu. [Tepnon u Hoyt6yk ICL, npunTep Bubmiorexa LIOK

9 HacTOTa 00pAIEHUA, Pantum. https://m.edsoo.ru/ff0ael76
Jluneiinas u yriosas T '

CKOPOCTH

10 LlentpocTpemurenbHoOe Hoyr6yx ICL, npunrep bubnuorexa [IOK
YCKOpEHHE Pantum. https://m.edsoo.ru/7f41a4a6

1 [Iepseiit 3ax0H HproTOHA. Hoyr6yk ICL, niputrep bubnuoreka [IOK
Bexkrop cunbl Pantum. https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. Hoyr6yx ICL, npunrep bubnuorexa [IOK
PaBHOelicTBYIOIIAsA crita Pantum. https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HerotoHa. Hoyr6yk ICL, npurTep bubnuoreka [JOK
Cynepno3unus cui Pantum. https://m.edsoo.ru/ff0ae982

14 Pemenne 3anau Ha

MIPUMEHEHUE 3aKOHOB
Hrrotona

HoyTt6yk ICL, mpunTep
Pantum.

bu6moreka [JOK
https://m.edsoo.ru/ff0aeb6c




Cuia ynpyroctu. 3akoH

HoyTt6yk ICL, npunTep

bu6mmoreka [IOK

15
I'yka Pantum. https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay 1o reme Hoyt6yx ICL, mpurrep bubmuorexa [JOK
«Cuna ynpyroctum» Pantum. https://m.edsoo.ru/7f41a4a6
JTaGoparopnas paboTa EOXTWK;C;’ TIpUHTEDP BuGorexa LIOK
17 «OmnpeneneHue KECTKOC antum. J1abopaTopHs
Tpe/CTICHH TroctH Relion. https://m.edsoo.ru/ff0aee28
PYKUHBD)
s o HoyTt6yk ICL, mpuHTep Bubmiorexa LIOK
1t TperuA Pantum. https://m.edsoo.ru/ff0af738
19 Pemenue 3aa4 o Teme Hoyt6yx ICL, nputrep Bu6ianorexa [TOK
«Cuia TpeHus» Pantum. https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
20 "Onpenenenue Hoyr6yk ICL, npurTep Bu6morexa LIOK
KodpPUIIMEHTa TPEHUS Pantum. https://m.edsoo.ru/ff0af8be
CKOJIbKeHUs"
Pemenue 3ama4 mo reme Hoyt6yk ICL, npunTep Bu6miorexa IIOK
21 "3akonsl HetoToHa. Cuita Pantum. https://m.edsoo.ru/f0afb8e
ynpyroctu. Cuna tpenus" T '
Cuna TSKeCTH U 3aKOH
” BCEMUPHOTI'O TATOTEHHUS. Hoyr6yk ICL, npurrep bubnuotexa [JOK
YckopeHue cBOOOIHOTO Pantum. https://m.edsoo.ru/ff0af044
najcHUs
23 VYpok-koHhepeHIus Hoyt6yxk ICL, ipuHTep bu6mmoreka [IOK

" JIBM>KeHUE TEJT BOKPYT

Pantum.

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




IPaBHTAIMOHHOTO IIEHTPA
(Conneunas cucrema).
lanaxtukn"

Pemenue 3amay mo teme

Hoyt6yk ICL, npunTep

bu6mmoreka [JOK

24 "Cuna TsOKECTH 1 3aK0H Pantum. https://m.edsoo.ru/ff0af5{8
BCEMUPHOT'O TATOTEHUS" T ‘
[TepBas kocmuueckast HoyT6yk ICL, ipunTep Bu6morexa [IOK

25 ckopocTb. HeBecomocTh u Pantum. hits://m.edsoo ru/ffaf33c
HIEpPErpy3Ku T ’
PaBHOBecHe MaTepranbHONH
TOYKH. AOCOIIFOTHO

5 | TBEPnoe Tero. Pasnosecue Hoy16yx ICL, nprsTep Bubnunoreka LIOK
TBEPAOIO TeNA C Pantum. https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO
BpallleHus

7 MowmenT cunbl. LlenTp Hoyt6yk ICL, nputTep bubmuoreka [JOK
TSHKECTH Pantum. https://m.edsoo.ru/7f41a4a6
Pemenue 3ama4 mo reme Hoyt6yk ICL, npunTep Bu6miorexa IIOK

28 | "Mowen cunbi. Hentp Pantum. https:/m.edsoo.ru/fl0b02b4
TskecTn" T '
ITonroroska k
KOHTPOJIBHOH paboTe 1o HoyT6yx ICL, mpunTep BuGmorexa LOK

29 | Teme "Mexamueckoe Pantum. https://m.eds00.ru/fl0b0408
JTBUKCHHE. — ]
B3aumonetictue Ten"

30 KonTpoinbHas paboTa 1o Hoyt6yk ICL, npunTep bubnunoreka [IOK




TeMme "MexaHn4ecKoe
JIIBUKEHUE.
Bzanmonuerictsue Ten"

Pantum.

https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMiyssc
CUJIBL. 3aKOH COXpaHEHUS

Hoyt6yk ICL, npunTep

bu6mmoreka [JOK

3 MMITyIIbCa. YTpyroe Pantum. https://m.edsoo.ru/ff0b07fa
HEYIIPYToe T ‘
B3aUMO/ICHCTBUE
Pemenue 3ama4 mo reme Hoyt6yk ICL, npunTep BuGmorexa [{OK

32 "3aKOH coXpaHeHH Pantum. https://m.edsoo.ru/ff0b096¢
umnyJbca' T .

Y poK-KoH(bepeHIs Hoyt6yk ICL, npunTep Bu6miorexa [OK

33 "PeAKTUBHOE JIBLOKSHHE B i https://m.edsoo.ru/7f41a4a6
IPHUPOJIC U TEXHUKE" T '

34 Mexanunyeckas pabota u Hoy6yx ICL, nputrep bubnmorexa [JOK
MOIITHOCTb Pantum. https://m.edsoo.ru/ff0b0a84
Pabora cuiibl TsKECTH, HoyT6yk ICL, ipunTep Bu6morexa LIOK

35 | CHIIBI YIIPYTOCTH I CILTbI Pantum. https://m edsoo.ru/ff0b0db8
TpeHHs T '
JlaGopaTopHnas pabota
«Omnpenenenue pabOTHI

36 CHUJIbI TPEHUS IIPU Hoyr6yk ICL, npurrep bubnuotexa [JOK
PaBHOMEPHOM JIBUXKEHUU Pantum. https://m.edsoo.ru/7f41a4a6
TeNa Mo rOPU30HTAIBHON
MOBEPXHOCTH

37 CBs13b DHEPTHH U PAOOTEHI. Hoyt6yk ICL, npunTep bubnuoreka [IOK




[ToTeHanbHas SHEPrUs

Pantum.

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

Kunernueckas OHEpPIus.

Hoyt6yk ICL, npunTep

bu6mmoreka [IOK

38 Teopema 0 KUHETUYECKOU Pantum. hitos://m.cdsoo. r/f0b0C32
SHEPTUH T '

39 3aKOH COXpaHEHHs SHEPTHH Hoy6yx ICL, nputrep Bu6morexa LIOK
B MEXaHHUKE Pantum. https://m.edsoo.ru/7f41a4a6
Tlaboparopras pabora EoytT6YKJiC6L i bu6morexa [JOK

40 151 antum. JTabopaTtopust
(VI3YHCHHE 3akoHa Relion. https://m.edsoo.ru/ff0bl2fe
COXpaHEHUS SHEPTHI

41 KonebaTenpHOE TBMKEHNE Hoyr6yk ICL, niputrep bubmuorexa [JOK
U €0 XapaKTepUCTUKU Pantum. https://m.edsoo.ru/ff0b1858
3aTtyxaromye KoneOaHus. HoyT6yk ICL, npunTep Bu6miorexa {OK

42 BrinyxaeHHbie KosieOaHusl. Pantum. https://m.edso0o.ru/fOb200
Pe3onanc T '

43 MaremaTudecKuil U Hoyt6yk ICL, nputrep bubmnoreka LJOK
IIPY>KUHHBIA MassTHUKU Pantum. https://m.edsoo.ru/7f41a4a6
Ypoxk-uccienoBanue Hoyt6yk ICL, npuxTep

44 «3aBUCUMOCTH MIEpUoa Pantum. JTaGopatopust bubmuoreka [JOK
KOJIEOAaHUI OT )KECTKOCTH Relion. https://m.edsoo.ru/ff0b197a
MPY>KUHBI M MacChl TPy3a»

45 [IpeBpanienue 3Hepruu npu Hoyr6yk ICL, npurrep bubnuotexa [JOK
MEXaHHYECKHUX KOJICOaHMIX Pantum. https://m.edsoo.ru/7f41a4a6

46 JlaboparopHas paboTa Hoyt6yk ICL, mpuxTep bu6mmoreka [JOK




«Omnpenenenne 4aCTOTH U
nepuojia KoaeoaHui
MMPY>XUHHOI'O MasgTHHUKaA»

Pantum.

https://m.edsoo.ru/ffOblaec

JlaboparopHast paboTa
«IIpoBepka HE3aBHCUMOCTH

Hoyt6yk ICL, npunTep

bu6mmoreka [JOK

47 NepHOJIa KOICOAHHA rpy3a, Pantum. https://m.edsoo.ru/ff0b197a
I0JIBEIEHHOIO K HUTH, OT — ]

MaccChl Tpy3a»
MexaHW4ecKue BOJIHBI.

43 CBolicTBa MEXaHUYECKUX HoyT6yx ICL, npuHTep bubmuoreka [{OK
BOJIH. [IponosibHbIE 1 Pantum. https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
Ypok-koHbepeHIHs

49 "MexaHu4ecKue BOJTHBI B Hoyt6yx ICL, npuHTep bubnuorexa [JOK
TBEPIOM TeEJIe. Pantum. https://m.edsoo.ru/7f41a4a6
CelicMuYecKH€ BOJIHBI"

50 3Byk. PacnpocTpanenue u Hoyr6yk ICL, nputrep Bubnuoreka LIOK
OTpakeHue 3BYKA Pantum. https:/m.edsoo.ru/7f41a4a6
Ypok-uccienoBaHue Hoyt6yx ICL, mpusTep

51 "Ha6HI'OI[eHI/Ie Pantum. Ha6opaTopHg Bbubanoreka I_IOK
3aBHUCHUMOCTH BBICOTHI Relion. https://m.edsoo.ru/7f41a4a6
3ByKa OT YaCTOTHI"

['poMKOCTB 3ByKa U BHICOTA HoyT6yx ICL, mpurTep BuGmorexa LOK

52 TOHa. AKYCTHYCCKHH Pantum. https://m.edsoo.ru/7f41a4a6
pe30HaHC T '

53 Vpok-KoH(epeHIHUs Hoyt0yxk ICL, npunTep Bu6anorexa ITOK




"V1pTpa3ByK U HH(]pa3ByK
B IIPUPOJIEC U TEXHUKE"

Pantum.

https://m.edsoo.ru/ff0b23ca

[Toxroroska k
KOHTPOJIBHOH padoTe 1o

Hoyt6yk ICL, npunTep

bu6mmoreka [JOK

>4 TeM "3aKOHbI COXPAHCHHA. Pantum. https://m.edsoo.ru/ff0b2510
Mexannueckre KoyieOaHus
Y BOJTHBI"
KonTponpHas pabota mo
TeMe "3aKOHbI COXPAHEHHUS. Hoyr6yk ICL, npusTep bubnuoreka [IOK
> Mexanuueckue KoyieOaHus Pantum. https://m.edsoo.ru/7f41a4a6
Y BOJIHBI"
sg | QnextpomarnuthoE MOMC. I:;Iilfgl‘ ICL, npurTep Bubnuoreka LIOK
DJIEKTPOMArHUTHBIEC BOJIHBI ' https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa I:;ifg“‘ ICL, npurTep Bu6inorexa [TOK
3JIEKTPOMATHUTHBIX BOJH ' https://m.edsoo.ru/7f41a4a6
VYpok-koHpepeHuus
"[lxana
AJIEKTPOMATHUTHBIX BOJIH. Hoyr6yx ICL, npunrep bubnuorexa LIOK
58 Hcnonb3oBanue Pantum. https://m.edsoo.ru/ff0b2fe6
AJIIEKTPOMATHUTHBIX BOJH
JUTSL COTOBOM CBsI3H"
Ypok-uccienoBanue
"M3y4yeHune CBOWCTB Hoy0yk ICL, npuntep
59 3JIEKTPOMAarHUTHBIX BOJIH C Pantum. JIaboparopus bubmotera [JOK

[IOMOILBI0 MOOWIEHOTO
tenepona"

Relion.

https://m.edsoo.ru/ff0b2c6¢




Pemenue 3aau Ha
ONpeAEIICHUE YaCTOThI U

HoyTt6byk ICL, mpunTep

bu6mmorexa [JOK

60
JUTUHBI JIEKTPOMArHuTHOU Pantum. https://m.edsoo.ru/7f41a4a6
BOJTHBI
DJIeKTpOMarHuTHas

61 npuposa ceera. CKOpoCTh Hoyt6yx ICL, npusrep Bubnuoreka LIOK
cBera. BoinHOBBIE CBOMCTBA Pantum. https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku cBera.

6 [IpsimonuneitHOe Hoyr6yx ICL, npunrep bubnuoreka [IOK
pacnpocTpaHeHHUE CBETA. Pantum. https://m.edsoo.ru/ff0b3658
3armenust Connua u JIyHbl
3aKOH OTpaKeHHS CBETA.

63 3epkana. Pemenue 3agau Hoyt6yx ICL, mpurrep bubnuoreka [IOK
Ha IPUMEHEHHUE 3aKOHa Pantum. https://m.edsoo.ru/ff0b38c4
OTpaKCHHSI CBETA

¢4 | Tpenomnenue ceera 3akoH Hoyr6yk ICL, nputrep Bubnuoreka LIOK
MPEIOMIIEHUS CBETA Pantum. https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpeHHEE
OTpaKCHHC CBCTA. Hoyt6yk ICL, npunTep Bu6miorexa [OK

65 Hcnonb3oBanue NOJIHOTO Pantum. hitps://m_edsoo ru/f0b3cse
BHYTPECHHETO OTPaXKCHHS B T '
ONTUYECKUX CBETOBOJIAX

66 JlaGopaTopHnas pabota Hoyt6yk ICL, npunTep bubnnoreka ITOK

"UccneqoBanue
3aBHCHMOCTH YTJIa

Pantum.

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




MMPEJIOMJIICHUA CBECTOBOI'O

Jdy4a OT yIJia NaJeHusl Ha

rpanuue "Bo3yXx-cTexno""

Ypoxk-koHpepeHuus
"M cronp30BaHue IOJIHOTO

Hoyt6yk ICL, npunTep

bu6mmoreka [JOK

67 BHYTPEHHETO OTPaKEHUS:
TP p Pantum. https://m.edsoo.ru/7f41a4a6
CBETOBOJIBI,
ONTHKOBOJIOKOHHAS CBSI3h"
68 JInna3el. OnTrdeckas cuna Hoyt6yk ICL, nputrep bubmnoreka LJOK
JMH3bI Pantum. https://m.edsoo.ru/ff0b3f2c
69 [Toctpoenue nzobpaxeHuit Hoyr6yk ICL, npurrep bubnuotexa [JOK
B JIMH3aX Pantum. https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa
70 "Onpenenenue HOKyCHOTO Hoyr6yx ICL, npurep Bu6morexa LIOK
pacCTOSIHUS U ONITUYECKOMN Pantum. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMparoIIe JTUH3bI"
0 yé)OK'KOH(bePeHHHH Hoyt6yk ICL, npunTep Bu6miorexa [JOK
"OnTudecKkue JTMH30BbIC
" Pantum. https://m.edsoo.ru/ff0c0a7e
npudOpbI
7 ['11a3 KaK ONTHYecKas Hoy6yx ICL, nputrep Bu6mmorexa [IOK
cHcTema. 3penne Pantum. https:/m.edsoo.ru/fl0b4684
2 YPOK‘KOH(bepeHHH’;< Hoyt6yk ICL, npunTep Bu6miorexa [OK
"ledexTtsl 3peHust. Kak
Jled P " Pantum. https://m.edsoo.ru/7f41a4a6
COXPAaHUTD 3pEHUE
74 Pasnoxxenue Georo ceera Hoyt6yk ICL, npunTep bu6mmoreka [IOK




B cleKTp. OMbITHI
Herotona. Cnoxenue
CTHEKTPAIbHBIX IIBETOB.
Hucnepcus ceera

Pantum.

https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota
"ONBITHI O PA3JIOKEHUIO
0enoro cBeTa B CIEKTP U

Hoyt0yxk ICL, ipuHTep

bu6mmorexa [JOK

B BOCHPUATHIO LBCTA Pantum. https://m.edsoo.ru/ff0c0e2a
TIPEMETOB TIPU UX T '
HaOJIOZICHUH Yepes
1[BETOBbIE (QUILTPHI"

YPOK-IIPaKTUKYM
"BoJiHOBBIE CBOICTBA Hoyt6yk ICL, nipunTep BuGmorexa LIOK
76 CBETa: IUCIIEPC
Beta. MCHepen, Pantum. https://m.edsoo.ru/7f41a4a6
uHTEepepeHINs U
mudpaxus”

77 OmnsiTel Pesepdopaa u Hoyr6yk ICL, npurrep bubnuotexa [JOK
[UIAaHEeTapHAs MOJEIb aTOMa Pantum. https://m.edsoo.ru/ff0c12a8

73 IToctynater bopa. Moaens Hoyr6yk ICL, niputrep bubmuorexa [JOK
aroma bopa Pantum. https://m.edsoo.ru/7f41a4a6
Hcenyckanue u nornomexHue Hoyt6yk ICL, npuxTep Bu6morexa LIOK

” CBET ATOMOM. KBaHTBI. Pantum. https://m.edsoo.ru/ff0c144c¢
JInneiyaTele CIIEKTPHI T ‘
YPOK-IIPaKTHKYM Hoyt6yk ICL, npunTep Bubmiorexa LIOK

80 "HaOmtoieHue CieKTpoB Pantum.

UCIycKaHus"

https://m.edsoo.ru/ff0c1550




PagnoakTuBHOCTE U €€

HoyTt6yk ICL, npunTep

bu6mmoreka [IOK

81 BUbI Pantum. https://m.edsoo.ru/ff0c1672

%) CrtpoeHne aTOMHOTO sizipa. Hoyr6yx ICL, npunTep bubnuorexa LIOK
Hyxnonnas monens Pantum. https://m.edsoo.ru/ff0c18ac

23 PanroakTrBHBIC Hoy6yx ICL, mpurrep bubmuorexa [JOK
npespatenus. M3orormnsl Pantum. https://m.edsoo.ru/ff0clal4
Pemenne 3anaq o reme: Hoyt6yk ICL, npunTep BuGmorexa LOK

84 "PaHoaKTHBHEIE Pantum. https://m.edsoo.ru/ff0c1b4a
IIpeBpaIleHus "

HoyTt6yk ICL, npuHTep Bubmorexa [IOK

85 Hepuon nonypacmana Pantum. https://m.edsoo.ru/7f41a4a6
Ypok-koHpepeHIus

26 "PagmoakTuBHBIE Hoy6yx ICL, nputrep bubmuoreka [JOK
U3JIy4YE€HHS B IPUPOJE, Pantum. https://m.edsoo.ru/ff0c2126
MeIUIMHE, TEXHUKE"
SInepHble peakuuu. 3aKOHbI Hoyt6yk ICL, npuxTep Bu6moreka [IOK

87 COXPAHCHHA 3apAAOBOTO 1 Pantum. https://m.edsoo.ru/ff0c1¢58
MacCOBOTO YHCE
OHeprus CBA3M aTOMHBIX Hoyt6yk ICL, npunTep Bu6mioreka [IOK

88 anep. CBA3h MacChl Pantum. https://m.edsoo.ru/ff0c1d7a
SHEPTrUu

% PemeHne 3a1a4 1o Teme Hoy6yx ICL, nputrep Bu6mmorexa [IOK
"AnepHbie peakuuun" Pantum. https://m.edsoo.ru/7f41a4a6

90 Peakmun cuaTesa u Hoyt6yk ICL, npuHTep bu6mmoreka [JOK




nenenus saep. erounuku
sueprun CoJiHIIA U 3BE3]T

Pantum.

https://m.edsoo.ru/ff0c1e88

VYpoxk-koHpepeHuus
" nepHast SHEpreTUKa.

Hoyt6yk ICL, npunTep

bu6mmoreka [JOK

o1 JICHCTBH PajMOaKTHBHEIX Pantum. https://m.edsoo.ru/7f41a4a6
U3IIy4EHHI Ha )KUBEHIE T ‘
OpraHu3msl"

IToaroroBka k
KOHTPOJIBHOH paboTe 1o

9 TeMe "DIeKTPOMarHuTHOE Hoyr6yk ICL, npuTep bubnunorexa [IOK
nosie. DJIEKTPOMarHuTHbIE Pantum. https://m.edsoo.ru/ff0c223¢
BOJIHBI. KBaHTOBBIE
SIBIICHUS"

KonTponbHas pabota mo
TeMe "DIEKTPOMAarHuTHOE Hoyt6yk ICL, nputTep Bu6miorexa [JOK

93 one. JNCKTPOMArHHTHbIC Pantum. https://m.edsoo.ru/7f41a4a6
BOIHEL. KBaHTOBBIE T ’
sIBJICHUS "

[ToBTOpenue, 06061IIeHNE. Hoyt6yk ICL, npunTep

94 JlabopatopHblie pabOTHI 1O Pantum. JIa6oparopust bubmuotexa [JOK
Kypcy "B3aumopeiictBue Relion. https://m.edsoo.ru/ff0c245a
ten"

[ToBTOpEeHME, 000OIICHHE.
Penienue pacueTHbIX U Hoyt6yk ICL, npunTep Bu6miorexa IIOK

95 KaueCTBEHHBIX 3a]1a4 110 Pantum.

TeMe "TemnoBrie
npotuecch”

https://m.edsoo.ru/ff0c2572




[ToBTOpEeHnue, 06061IEeHNE.
Pemenne pacdyeTHsIX U

Hoyt6yk ICL, mpuHTep

Bbu6mmoreka [JOK

%6 KAHCCTBCHHDIX 3141 1O Pantum. https://m.edsoo.ru/ff0c2a22
teme "KIIJI TernoBbIx T '
nsurareiei"”

[ToBTOpenue, o6o0IICHNE.
Pemenne pacdyeTHsIX U Hoyt6yk ICL, npunTep BuGmiorexa LIOK

o7 KAHCCTBCHHDIX 3141 1O Pantum. https://m.edsoo.ru/ff0c2b30
teme "KIIJI T '
3JIEKTPOYCTaHOBOK"

IToBTopenue, 0600mEHN E. Hoyt6yk ICL, npunTep Bu6norexa LIOK

o8 Jlabopatopubic paboTEI 1o Pantum. https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeToBbIe siBiIeHHs" T ‘
[ToBTOpenue, o6o0IICHNE.

99 Pabota ¢ TekcTaMu 1o Teme Hoy6yx ICL, mpurrep bubmuorexa [JOK
"3aKOHBI COXpaHEHUS B Pantum. https://m.edsoo.ru/ff0c2d6a
MeXaHUKe"

IToBTOpenue, 06001IEHKE. Hoyt6yk ICL, npunTep Bu6muorexa LIOK

100 | Pabora ¢ TekcTamMu IO TEME Pantum. hits:/m.edsoo.ru/fFl0c2e8?
"Konebanus u BOaHb" - ’
[ToBTOpEHue, 06001IEHNE. HoyT6yk ICL, punTep Bu6morexa LIOK

101 PabGoTa ¢ TekcTaMHu Mo TEME Pantum. htps://m_edsoo. ru/f0c3044
"CBeToBbIE SIBICHUS" T '
[ToBTOpEeHmE, 0600IICHHE.

PaGoTa ¢ TeKCTaMH 110 TeMe Hoyt6yx ICL, nputrep Bu6inorexa [TOK

102 Pantum.

"KBanTOBas u sanepHas
buzuka"

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




OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

®dusuka (6a3oBbiid ypoBeHb) 7 knacc. [1éppimkun .M., UBanoB A.U. 3-e, nepepad. [Ipoceemenue 2023
®usuka. 9 knace. A.B. Ilepsiikun, E.M. I'ytHuk.- M.: JIpoda, 2023

®usuka: 8- kiacc:/ U.M. Ilepsiukun, A.WU. BaHOB. - 2-€ u3 1., crep. - Mocksa : [IpocBemenne 2022.

METOAUYECKHUE MATEPUAJIBI JJISA YYUTEJIA
®dusuka. Peanuzanus tpedoBanuii ®I'OC ocHOBHOTO 00111€r0 00pa3oBaHus:
Meroaunueckoe nocodue st yuutens / A. FO. Ilentun; nog pen. I'. C. Kosanepoii. M.: ®I'BHY

«MHCTUTYT cTpareruu pazsutus oopazoBanusi PAOy», 2022. 53 c.: ui.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/catalog
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