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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTABJICHA HAa OCHOBE IOJIOKEHUN M TPEOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENIbHOI MPOTrpamMMbl, IPEICTABICHHBIX B
dIoC 000, a Takke c ydyé€rom QenepasbHONl pabodeil HpOrpaMMel
BocnuTanus u KoHuenuuu npenoiaBanus yueoHoro npeamera «usukay.

ConepkaHue MporpaMMbl MO (U3HKE HAMpaBlIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYYaIOLIUXCA U OPraHU3alUI0 M3YUCHUS
¢u3MKN Ha JEATENIbHOCTHOM OcHOBe. B mporpamme mo ¢usmuke y4uTHIBAIOTCS
BO3MOKHOCTH yueOHOro npeamera B peanusanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yJibTaTaM OO0ydeHus, a
TaK)K€ MEXKIIPEJIMETHBIE CBA3U €CTECTBEHHOHAYUYHBIX Y4E€OHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

[IporpaMmMa 10 (QuU3MKE YyCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuajia mo rojaMm oOyyeHus (MO KjaccaM), MpeIaraeT NPHUMEPHYIO
[IOCJIEJOBATENbHOCTh HW3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN 00YYArOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C IEbI0 OKa3aHHUs METOAMYECKON
IIOMOILY YYUTEIIO B CO3/IaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3nka SBISETCA CHCTEMOOOpA3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TMOCKOJIbKY (HU3UUYECKHEe 3aKOHBI JIEKAaT B OCHOBE
IOPOIIECCOB U SIBICHUN, HM3y4YaeMbIX XUMHUEH, OHOJOTHell, acTpoOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHUHY
MHUpa, MPEJOCTaBISET HaumOojee sACHbIe 00paslbl MPUMEHEHHS HAyYHOTO
METO/1a MO3HAHHUSI, TO €CTh CIIOC00A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 rIaBHBIX 3a/1a4 GU3HUECKOr0 00pa30BaHUS B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH H
UHTepeca K HayKe y 00y4Jarouxcs.

N3yuenne ¢usukmn Ha 0a30BOM ypOBHE MpEAIoOiaracT OBJIAJICHUC
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEJOBAHUS;

e HHTEPIPETHPOBATH JAaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeJbCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

enu w3ydenuss pu3ukum Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMUS
onpeneneHsl B KoHuenuuu npenogaBaHus ydyeOHoro npeamera «Pusnkay B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoil @Pexnepannu, pearu3yoIUX
OCHOBHBIE 00I1€00pa30BaTENIbHBIE IPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn MunncrepcrBa npocsemienust Poccuiickoit denepanuu (mpoToKon
ot 3 nexabpst 2019 r. Ne [1K4BH).

Hean usyyeHus PU3UKuU:

e MpuOOpETEHUE HHTEpeca M CTPEMJICHUS OOYYaroIUXCS K HAYYHOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE MX HHTEJUIEKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE I[IO3HAHUS H
(dbopMupOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPY’KaIOLUM
SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTATbHBIX 3aKOHOB (DU3HKHU;



e (opMUpOBaHME MPEACTABICHUN O POIH (PU3UKU IS PA3BUTUSA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHIi;

e Dpa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oynmymen
npoeccCHoHaTbHON AeTENHPHOCTH, CBI3aHHON ¢ (PU3UKOH, TOATOTOBKA
K JaJbHelIeMy 0o0y4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTmkeHne 3THX LeNiel MporpaMMbl 1Mo (QU3UKEe Ha ypOBHE OCHOBHOTO

o0r1ero oOpazoBaHus 00ecreunBaeTCs PEIICHUEM CIIEAYIOMUX 3a4aY:

e TmpHOOpeTEeHHE 3HAHUM O JUCKPETHOM CTPOCHHMHM BEIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

e TpPHUOOpPETEHHE YMEHUHN OMUCHIBATh U OOBSICHATH (PU3UUECKHE SBIICHUS
C UCII0JIb30BAHUEM TOJTy4YE€HHBIX 3HAHUM;

e OCBOGHHE METOJIOB PELICHUS NPOCTEHIINX pacy€THBIX 3adad C
UCTIOJIb30BaHUEM puznyeckux MOJIETeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTHPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUH HAOMIOAATh NPUPOJHBIC SBICHUS M BBINOJIHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U IKCIIEPUMEHTAIbHbBIE UCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

e ocBoeHHE TpuéMOB paboTel ¢ wuHpoOpMmammenr  (HU3HMUECKOTrO
COJEpKaHUs, BKJIIOYass MH()OPMALMIO O COBPEMEHHBIX JOCTIKEHUSIX
(Gu3MKH, aHAIN3 U KPUTUUIECKOE OLICHUBAaHKME WH(OPMaLIUU;

e 3HAaKOMCTBO CO cdepaMu NPOPECCHOHANIBHON  JESTENbHOCTH,
CBSI3aHHBIMM C  (U3UKOH, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIXKCHUAX PUZNYECKON HAYKH.

Pabouas mnporpamMmma mno Qu3uke cBa3aHa ¢ paboueit IIporpammoii
Bocnuranus yepe3 Mmoayinb «llIKOabHBIA YPOK» Yepe3 MPUBJICYECHUE BHUMAHUS
IIKOJIBHUKOB K aCIEKTY U3Y4aeMbIX Ha ypOKaXxX IPEIMETOB, SIBJICHUN.

[leneBbie OpUEHTUPHI HAIpaBJICHbl HA (POPMUPOBAHHE TMO3HABATEIBHBIX
WHTEPECOB B PAa3HBIX MPEIAMETHBIX O0JIACTAX C YYETOM WHANBUIYAITbHBIX
WHTEPECOB, CIIOCOOHOCTEM, MOCTHKEHUM, OpUEHTAlMM B JEATCIHLHOCTH Ha
CHCTEMY HAY4YHBIX IPEJICTABICHUN O 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA,
IPUPOJIBI U OOIECTBA, B3aMMOCBS3SAX YCIOBEKAa C MPHUPOJHON M COLMAIBHOM
Cpelloi, pa3BUTHE HABBIKOB MCIIOJIb30BAHUSA PAa3JIWYHBIX CPEJACTB IO3HAHUS,
HAKOIUJIEHUS 3HAHUM 0 MUPE (SI3bIKOBAs, YUTATENIbCKAS KYJIbTYpa, AEATEIbHOCTD
B HH(OPMAITMOHHOM, ITU(POBOH cpee).

Ha u3ydenue pusuxu (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO
obOpa3zoBaHus 0TBOIUTCS 238 "yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJICNIO), B
8 kmacce — 68 yacoB (2 yaca B Hemeno), B 9 kimacce — 102 yaca (3 yaca B
HEJIENIO).



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, TENIOBBIE, JIIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKH U3YyYalOT MPUPOLY.
EcTecTBEeHHOHaYUYHBIII METOJ MO3HAHMS: HAaONIOJAEHUE, TOCTAHOBKA HAYyYHOI'O
BOIIPOCA, BBIABWKCHUE THUIIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THUIIOTES,
oObsicHeHne HaOmogaeMoro sipineHus. Omnucanue (U3NUECKUX SBICHUHA C
IIOMOIIBIO MOJENEH.

Jemoncmpayuu.
1. MexaHuuecKkue, TEeIIOBbIe, SJEKTPUUYECKHWE, MarHUTHBIE, CBETOBbBIC
SIBIICHUS.

2. ®uznyeckue MpuOOPHI U MPoLEaypa IPSIMbIX U3MEPEHHUI aHATOTOBBIM
U UPPOBBIM IPHUOOPOM.

Jlabopamopuvie pabomol u onvinot.’

Omnpenenenre UEHBI AeIEHUS MIKAIbl U3MEPUTEIHHOTO Tproopa.

N3smepenne paccTosHuM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenne teMrepaTypbl NPy MOMOIIM >KHIAKOCTHOIO TEPMOMETpPA U

JATYMKA TEMIEPATYPBHIL.

[IpoBeaeHue ucciieI0BaHus 10 MPOBEPKE THIIOTE3bI: JATbHOCTh MOJETA

[IapuKa, MYyIIEHHOTO TOPU30HTaJIbHO, TEM OoJblne, ueM OoJblie

BBICOTA ITyCKa.

Paspnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLecTBA.

CrpoeHue BellecTBAa: aTOMbl M MOJIEKYJbl, HMX pa3Mepbl. OINBITHI,
JOKa3bIBAIOIIHNE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxenue uactull BemecTBa. CBsA3b CKOPOCTH JABWIKEHUS YACTHI[ C
TemriepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. BzanmopeiicTBue gacTuiy
BELECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B, KUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOCBsA3b MEXKy CBOIICTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHMSIX M KX aTOMHOMOJEKYJISPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaOmrogenne 6poyHOBCKOTO ABM)KECHHUS.

2. Habmonenue muddysum.

3. Habmonenue  siBiIeHMl, OOBACHSIIONIMXCS  NPUTSIKEHUEM WU

OTTAJIKMBAaHUEM YACTHI] BEILIECTBA.
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[Ipemnaraemerii B mporpammMe 1o (u3Kke nepedeHb Ja00paTOPHEIX pabOT M ONBITOB HOCUT PEKOMEHAATEIbHBIH
XapakTep, YUUTeNb AelaeT BEIOOpP MPOBEAEHHS Ja0OpaTOPHEIX pabOT U OIBITOB C YYETOM HHAMBHIYaAJIbHBIX 0COOCHHOCTEI
00y4arommxcsl, CIIMCKa AKCIIEPUMEHTAIBHBIX 3a/IaHUH, IPeIaraeMbIX B pPaMKaX OCHOBHOT'O TOCYAapCTBEHHOIO 9K3aMeHa 0

¢busuxe.



Jlabopamopnuie pabomosl u onvimol.

1. OueHka JauaMmeTpa aroMa METOJOM PsIOB (C  HMCHOJb30BaAHUEM

dortorpaduii).

2. OnbITHI O HAOIIOEHUIO TETNIOBOTO PACIIUPEHHSI Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHSL.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

MexaHnudeckoe IBHKE€HHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBH)KCHHE.
Ckopoctb. CpeliHsisi CKOPOCTh MPYU HEPABHOMEPHOM ABUKEHHUU. Pacuér nmytu u
BPEMEHU JBUKECHHUS.

SBnenue vHEpUHMH. 3aKOH MHEepUMHU. B3aummonencTBue Ten Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH [BWKEHHA Tel. Macca Kak Mepa MHEPTHOCTH Telna.
[InotHOoCcTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B €IMHULIC
00BpéMa BelecTBa.

Cuna Kak XapakTepucTUKa B3auMoaecTBus Ten. Cuiia ynpyrocTd U 3aK0H
I'yxa. 3mMepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHIIA
Tsokectd. Cuia TsbKecTH Ha Jpyrux IoiaHetax. Bec tenma. HeBecomocTsb.
CrnoxeHHe CHJI, HApPABJICHHBIX MO OAHOW MpsMOM. PaBHOAEHCTByromas Cuil.
Cuna tpenusa. TpeHHe CKOJBXEHUS U TPEHUE NOKOos. TpeHue B NpHUpoOjAE U
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHn4ecKoro IBHKEHHUS TeNa.
N3mepenne cKkopoCTH NPSIMOIUHERHOTO ABUKEHUS.
HaOntonenue siBieHus1 THEPIUU.
Habnronenue n3MeHeHusi CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxeHue cuJjl, HalpaBJICHHBIX 110 OJHOM IPSIMO.
ﬂaﬁopamopubw paﬁombz u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWKEHHUs (IIapuka B
KUIKOCTH, MOJENH JEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM [IapHuKa 10
HAKJIOHHOU IIJIOCKOCTH.
3. OmnpezeneHue MIOTHOCTU TBEPAOTO TENA.
4. OmbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHus (nedopmarmn)
IPYKUHBI OT TPUJIOKEHHOU CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CUJIBI TPEHHS CKOJIbKEHUS
OT BECa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKUIKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS W yBEIUMYEHHs JaBieHus. JlaBiieHue
ra3a. 3aBHCHMMOCTb JaBJE€HHMs raza orT oObéMa, Ttemmeparypsl. llepenaua
NABJICHUS TBEPIABIMM TENaMH, XKUAKOCTIMU M Tra3amu. 3akoH [lackais.
[lHeBMaTH4ecKkie MalIMHBI. 3aBUCUMOCTH JABJICHUS >KMJIKOCTH OT TIIyOHHBI.
I'unpocratnueckuii mapanokc. CooOmiaromuecs cocyasl. [uapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe napiaeHue. [IpuunHbl cyiiecTBOBaHuUs
BO3aylIHONW 060i0uku 3emun. Onbit Toppuuenmu. M3mepenue atmocdepHOro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJ ypPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleyictBME KMAKOCTM M Ta3a Ha IIOTPYKEHHOE B HHUX  TEJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ten.
Bosngyxonnasanue.

Jemoncmpayuu.
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3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYPBHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmaronuecs CoCybl.

I'mppaBnmyeckuii mpecc.

[IposiBnenue nencTBrs aTMOC(HEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM 4YacTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.
YcenoBue nmaBaHusA TEN: IUIABAaHWE WA IIOTPY)KEHHE TeEl B
3aBUCHUMOCTH OT COOTHOILIEHUS IIJIOTHOCTEM TENA U JKUJIKOCTH.

Jlabopamopnuie padbomosl u onvimol.

1. HccnenoBaHue 3aBUCHMOCTM Beca Tela B BOAE OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YACTH TEJA.

2. OmpeneneHue BBITAIKUBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha Tello,
NOTPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBHCMMOCTH BBITAJKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha
TEJI0 B )KUIKOCTH, OT MAcChl TeJA.

4. OnbITHI, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUIAKOCTH, OT OOBEMA MOIrpYyXKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IVIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKH U
OIIPELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTble MexaHW3MBIL: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBumio
paBHOBecHsl pbluara. [IpumeHeHHe mNpaBuiIa pPaBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY Y TEXHUKE.

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

Jemoncmpayuu.

1. IIprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomosl u onvimol.

1. OnpeneneHue pabOThl CWIBI TPEHHSI MPU PABHOMEPHOM JIBH)KEHHH

T€JIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yCln0BUM PaBHOBECHS pblUara.

3. Msmepenne KIIJ[ HaK1OHHOM IIOCKOCTH.

4. V3ydeHue 3aKOHA COXPaHEHUsI MEXAHUYECKON YHEPIUH.

8 KUIACC
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Paspnes 6. TenioBbie siBJICHUA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJeKyJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenun TBEPIOro, KUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHUE CBOWCTB I'a30B, KHUAKOCTEH
Y TBEPIBIX TEI HA OCHOBE IMOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.
CMauuBaHME U KalWUISPHBIE SABJICHUS. TElIoBoe pacCuIMpEHHE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
yactull. BuyTpenussi sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEH SHEpruu:



Terjonepegaya W coBepuieHue  pabotel.  Buasl  Temonepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3JIyUYEHHE.

KonuuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BEHIECTBA. TemiooOMeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. IlnaBnenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAs TEIUIOTA ILIABJICHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas Termiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUA.

BnaxHocTts BO3myXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuuner padotel TeruoBbix asurateneid KIIJ[ temmoBoro asuratens.
TerutoBble IBUTATENN U 3aIIUTA OKPYKAOIIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHKECHHSI.

Ha6monenue nuddysun.

HaOnronenue siBieHni cMauMBaHUS U KaNWUIAPHBIX SIBICHUM.

Habnronenue TenioBoro pacuimpeHus Ted.

N3MeHenue naBiieHus raza npu U3MEHEHUU 00bEMaA U HarpeBaHUM WU

OXJIAXKJICHUH.

[IpaBuina u3mMepeHus: TemIeparypsl.

Bune! Termmonepenaun.

OxJtaxaeHue Ipu COBEPIICHUN PadOTHI.

Harpesanue npu CoBepILIeHHH pabOThI BHEIIHAMH CUJIAMH.

10 CpaBHeHHe TEINIOEMKOCTEN pa3JINYHbIX BEIICCTB.

11. HaOnmronenue KuneHusl.

12. HaOnroieHre mocTosIHCTBA TeMIEPATyPhl IPU TUIABICHUU.

13. Monenu TeIIoBBIX ABATATEICH.

Jlabopamophuie padbomosl u onvimol.

1. OmBITHI IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OmbITH TTO HAOTIOJECHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH 1

TBEPIBIX TEIL.

Omnpenenenre qaBiIeHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro

00b€Ma M HArPEeBaHUS WA OXJIKICHHUS.

6. IlpoBepka THUMNOTE3Bl JIMHEMHOW 3aBUCUMOCTH [UIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TPYOKE OT TeMIIEpaTyphl.

7. HabOmionenue uW3MEHEHUSI BHYTPEHHEH SHEPruu Tela B pe3ysbTaTe
Terionepeaay U padboThl BHEITHUX CHUJI.

8. HccnenoBaHue sIBIICHHS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOJHOM U
ropsiueu BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOrO BOJOW TIpHU
TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

10. OnpeenieHre yIeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca uCrapeHus.

12. OnpeiesieHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. OnpenieneHue yaeabHON TEII0ThI MIJIaBJICHHUS JIbJIA.

Pa3znes 7. JinekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.
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Onektpu3anus Ten. JBa poaa 3ieKTpUYecKuX 3apsiioB. BzanmoneicTeue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CWIJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEKY TE€JIaMU).

Onektpuyeckoe nojie. Hanpsx€HHocTh 3nekTpuueckoro mnois. [IpuHoun
CYNEPIIO3ULINH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »smekTpuyeckux 3apsaoB. OJEMEHTApHBIM  3JIEKTPUYECKHIA
3apsin. Ctpoenne aroma. [IpoBOAHUKM M JUANEKTPUKHU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUYECKOTO TOKa.
HNctouHuku mocTOSSHHOrOo Toka. J[eMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPHUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

OnekTpuueckas uenb. Cuna Toka. JIEKTPUUYECKOE  HAMNpsHKEHUE.
ConpoTuBiIEeHHE NPOBOJAHMKA. YJEIbHOE CONPOTHBICHUE BEIIECTBA. 3aKOH
Oma mqus ywactka penu. IlocnenoBarenbHOe M MAapauIEbHOE COEIUHEHHE
IIPOBOJHUKOB.

Pabota m MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYeCKue I[eNu U MOTPEeOUTENH SIEKTPUUECKON SHEpPruu B OBITY.
Kopotkoe 3ambikanue.

[locrossHHBIE MarHuThHl. B3auMOAEHCTBHE IOCTOSIHHBIX  MAarHUTOB.
MarnuTtHoe mone. MarHuTHoe mosie 3eMJIM M €ro 3HauyeHHe JUIsl JKA3HU Ha
3emute. OnbIT Opcerena. MarHuTHOE MoJie 3JIeKTpUUeckoro Toka. [Ipumenenue
JJIIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MAarHMTHOTO IOJISI HA NPOBOJHUK C
TOKOM. DNEeKTpOIBUTaTeb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AIIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. fIBneHue 3JIEKTPOMarHUTHOM WHAYKIUU. [IpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS 3JIEKTPUUYECKON SHEPruu.
DNEeKTPOCTaHIINK Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnekTpu3anus Tell.

2. JlBa poma 3IJIEKTPUYECKHX 3apsiOB M B3aWMMOJEUCTBUE 3aPSKEHHBIX
TEIl.

Y CTpONCTBO U AEHUCTBUE MIEKTPOCKOIIA.
DneKkTpocTaTuuecKast UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.

[IpoBOIHUKYN U AUDIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
HcTouyHrKM TOCTOSTHHOTO TOKA.

JIeHicTBUSA DIEKTPUYECKOTO TOKA.

10 3J’I€KTpI/I‘-IeCKI/II/I TOK B XXKUJKOCTH.

11. I'a30BbIM pa3psa.

12. I3MepeHne CHIIbI TOKa aMIIEPMETPOM.

13. I3MepeHne 2eKTpUIECKOT0 HAIIPS)KEHNS BOJIBTMETPOM.

14. PeocTar 1 MarasuH CONPOTUBIICHUN.

15. B3anmoeicTBrE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOI0COB MarHuTa.
17. MonenupoBaHue MarHATHBIX IIOJIEW OCTOSTHHBIX MArHUTOB.
18. OnbIT Dpcrena.

19. MarHuTHOE M0JIE TOKA. DJIEKTPOMArHHT.

20. JleicTBME€ MArHUTHOTO TIOJISI HA TIPOBOJIHHUK C TOKOM.

21. DNEeKTPOABUTaTENb NOCTOSHHOTO TOKA.

22. ccnenoBaHue ABIEHUS YJIEKTPOMAarHUTHOM MHTYKIIVH.
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23.
24.

25.

OmnebiTel Papanes.

3aBUCUMOCTh HANpPABJICHHUS WHAYKIMOHHOIO TOKAa OT YCIOBHUW €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnuie padbomosl u onvimol.

1.

OnpITel IO HAOMIOACHUIO JJIEKTPHU3aUUU TeJl MHAYKIUEH W IpHU
COIIPUKOCHOBEHUH.

2. HccnenoBanue AEHCTBUS BJIEKTPUUYECKOTO MOJIA HA MPOBOAHUKU U
JTUDJIEKTPHKHU.

3. COopka u mpoBepka pabOThI MIEKTPUIECKON SN MTOCTOSTHHOTO TOKA.

4. V3MepeHue u perympoBaHUE CUIIbI TOKA.

5. V3MepeHue U peryjJupoBaHUE HAIPSKEHHUS.

6. HMccienoBanue 3aBUCUMOCTH CHJIBI TOKA, HUIYILIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnsbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJN MOIEPEYHOro
CEUYECHMS M MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA MPU MOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JUIsi CHJIBI TOKa IPHU NapaJJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Onpenenenue padOTHl  3IEKTPUUYECKOrO TOKA, HIYIIEro 4Yepes
pe3ucTop.

11. OnpeeneHne MOIIHOCTU 3JIEKTPUYECKOr0 TOKa, BBIIEISEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JTAMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBaTens.

14. MiccnenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHue MAarHuTHOTO TMOJs [OCTOSHHBIX MAarHUTOB IIPU  UX
00BEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanne JEHCTBUSA DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

17. OnBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTyIIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKa W HAaIlpaBJEHUS TOKA B
KaTyLIKE.

18. I3y4ueHue 1elcTBUSI MarHUTHOTO I10JIs1 HA MPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3ydeHrue paboThl JIEKTPOIBUTATEIS.

20. Usmepenue KIIJl amekTpoaBUraTesIbHOM YCTaHOBKH.

21. OnbITEl 10 MCCIECJOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM WHIYKLUU:
UCCJIEIOBAHUE M3MEHEHHMI 3HAYEHHs W HANpPaBJICHHUS WHIYKIHUOHHOTO
TOKaA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe JaBrkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MpAMOIMHENHOE
nexeHue. HepaBHOMepHoe mpsiMoiMHeHOe nBHkeHue. CpengHss W
MIHOBEHHAs! CKOPOCTh Teja MPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOYyCKOpEHHOE MpsAMOJIMHENHOE IBHKeHne. CBOOOAHOE
nageHue. OnsITel ['anunes.



PaBHOMepHOE nBHKEHUE 110 OKpYyXHOCTHU. [lepuoa u yactora oOpalieHus.
JInnenHas u yriaoBas cKOpocTH. LleHTpocTpeMuTENbHOE YCKOPEHHE.

IlepBoiii 3akoH Herorona. Bropon 3akoH Herorona. Tpermit 3akoH
Herorona. [IpuHnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHS,
CUJIa TPEHUS ITOKOs, IPYTHUE BUABI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmwxenue miaHet BOoKpyr ConHua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue MmaTepuanbHOM TOYKHA. AOCOTIOTHO TBEPAOE  TENo.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpalleHus. MOMEHT CHUJIBI.
LenTp TsKecTH.

Nmnynsc Tena. WM3meHenue wummynbca. HMMmynbc  cuiabl.  3aKOH
COXpaHEHMS UMITYJIbCa. PEakTHUBHOE IBUKEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TskecTH, YNpyrocTw,
Tpenus. CBs3b 3Hepruu U padothl. [loTeHnmanbHas 3HEPrus Tena, MOIHATOTO
HaJl IIOBEPXHOCTBIO 3emud. lloTeHumanbHass JHEPIrUs CXKATOM IPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON IHEPIrUU. 3aKOH COXPAHECHUS
MEXaHUYECKOU YHEPTHH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOro JIBHKEHHS Teja OTHOCUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHHME IyT€ M TPAEKTOPUM ABMKEHHUS OJHOIO U TOTO XKE Tela
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKCHUS.

Habnronenue nBM>XEHUS Tella IO OKPYKHOCTH.

Habnronenne MexaHMYECKUX SIBICHUM, MNPOUCXOIALIMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUH

OTHOCHUTENbHO KabuHeTa (GU3HKH.

7. 3aBHCHMOCTbH YCKOPEHHS Te€Jla OT MacChl TeJla U JIEHCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3meHneHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUU.

10. [Ieperaya uMITyabca py B3auMOJEHCTBUH TE.

11. IIpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHEeHHE UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJICHCTBUH.

13. CoxpaHeHHEe UMITYJIbCa TPU aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HaOnroieHre peaKTUBHOTO JIBH)KEHHUS.

15. CoxpaHeHHE MEXaHNYECKON S3HEPrUu IPH CBOOOIHOM MAJCHUU.

16. CoXpaHeHHE MEXaHWYECKON SHEpPruv IpU JBWKEHUM Tela MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie padbomosl u onvimol.

1. KoHCTpynpoBaHue TpakTa sl pa3roHa U JAJIbHEUIIEr0 PABHOMEPHOTO
JBVWKCHUS 1IaPUKA WU TEJIEKKH.

2. OmnpeneneHue CpeIHEN CKOPOCTU CKOJBXEHUs OpyCcKa WU JBUKEHUS
HIapUKa 10 HAKJIOHHOW INTOCKOCTH.

3. OmpeneneHne yCKOpPEHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBH)KEHHH I10
HAKJIOHHOU IIJIOCKOCTH.

4. HccnenoBaHne 3aBUCHMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.
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5. IIpoBepka rumoTes3sl: €ciu MpPH PaBHOYCKOPEHHOM JBIKEHUHU Oe3
HAa4YaJIbHOM CKOPOCTH IyTH OTHOCATCA KaK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. MccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI
HOPMAJIBHOT'O JaBJIECHUS.

7. Omnpenenenue KodpuIIMeHTa TPEHHUS CKOIBKECHHUS.

8. OmnpeneneHue xECTKOCTU MPYKUHBI.

9. Omnpenenenue padOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBHUKEHUU
Teja M0 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenue padOThl CHJIBI YNPYTOCTH IPU MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11. I3yueHune 3aK0Ha COXPaHEHUS SHEPTHM.

Pasznen 9. Mexanunyeckue Ko1e0aHus U BOJIHbI.

Konebarenbnoe nBmwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHU:
IIEPUOJ, YacToTa, aMIUINTyAa. MareMaTudecKuid W IPYKUHHBIA MAasATHUKH.
[IpeBparieHue 3Heprum Npu KoaeoaTeIbHOM JBUKEHUU.

3aryxaromue kojeOanus.  BolHyxneHHesle  koneOanus.  Pe3oHanc.
Mexanuueckue BoJHBL. (CBolicTBa MeXaHMYeCKUX BOJH. I[IpononbHble U
NONepeYHble BOJHBL. [[IMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPAHEHHUS.
MexaHu4ecKue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

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

Jemoncmpayuu.

1. HaOmronenue xosie0aHuM Tel MO AECUCTBHUEM CHIIBI TSDKECTHU U CHJIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BeIHYXAEHHBIX KOJIEOAHUM U pe30HaHCA.
PacnipocTpaneHne npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Halnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHU PE30OHAHC.

ﬂaﬁopamopubw pabomul u onvimol.

1. OnpeneneHue 4YacTOTbl M NEPHOJA KOJEOAHMM MaTeMaTH4eCKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOThI U IEPUOJIA KOJIEOAHHM MPY>KMHHOTO MAasITHUKA.

3. HccnenoBaHue 3aBUCMMOCTH IEpUOJa KOJI€OaHWH MOJBEIIEHHOIO K
HUTH TPy3a OT JIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH MepHoOJia KOJIEOAHW MpPYKUHHOTO
MasiTHUKa OT Macchl rpysa.

5. IIpoBepka HE3aBHUCHUMOCTH Meproja KojaeOaHui rpy3a, MOABEIIEHHOTO
K HATH, OT MACChI Ipy3a.

6. OnbITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh NEpHOJA KojeOaHH
IPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenune yckopeHus CBOOOTHOTO MaCHHS.

Pasnen 10. DuiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbBIE BOJIHBI.

DNEeKTPOMarHuTHOE 1oJie.  ODJIEKTPOMarHuTHble BOJHBL.  CBoMcTBa
JIEKTPOMAarHuTHeIX BOJH. Illkana asnekTpoMarHuUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DnekTpoMarHuTHas npupojaa ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CBoliCTBa 3JI€KTPOMArHUTHBIX BOJIH.
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2. BOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomosl u onvimol.

1. V3yudeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmens  cBera. Mcrounuku — ceera.  [Ipsmonunernnoe
pacnipoctpaneHue cBeta. 3atmeHuss Connua u JlyHel. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomMieHus: cBera. I[logHoe BHyTpeHHee
oTpakeHue cBeTa. lcnonp30BaHME IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom nyuedr B smn3e. OnTmdeckas cucTema Qoroarnmapara,
MHUKpPOCKOINIa M TeJecKomna. a3 kak onrtuyeckas cucreMa. bau3opykocTh u
JAIbHO30PKOCTb.

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

Jlemoncmpayuu.

1. IlpsAMoIMHENHOE pacpoCTpaHEHNE CBETA.

2. OtpaxeHue cBeTa.

3. IlonmyueHune wu300pakeHHI B IUIOCKOM, BOTHYTOM M  BBIIYKJIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBOJ.

Xon mydeil B COOMpArOIeit INH3e.

XO0J Iy4der B pacCEenBarOLIEH JIMH3E.

[Tonyyenue n300pa’keHU ¢ TOMOIIBIO JINH3.

. Ilpunnun geiictBus poTtoamnmnapara, MUKPOCKOIIAa U TEIECKOTA.

10. Monens riasa.

11. PaznosxkeHue 6emoro cBeTa B CIEKTP.

12. IlomyuyeHue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX L[BETOB.

Jlabopamopnuie padbomosl u onvimol.

1. HMccnenoBaHue 3aBUCUMOCTH yrila OTPa)KE€HHs CBETOBOTO JIyda OT yria

naJeHUs.

2. M3ydeHue XapakTEPUCTHK U300pAKEHUS MIPEAMETA B IUIOCKOM 3€pKaJIe.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa IPEJIOMJIEHHS CBETOBOTO Jy4ya OT

yTiia naJeHus Ha TPaHULE «BO31YX—CTEKIIO».

4. llomydeHne n300paxeHH ¢ MOMOIIBIO COOUPAIOIIEHN JTMH3BI.

5. OmpeneneHre  (QPOKYCHOTO  pPAacCTOSHUS M ONTHYECKOM  CHIIBI

coOuparone TMH3bIL.

6. OIBITHI MO Pa3I0KEHUIO O0EJI0r0 CBETa B CHEKTP.

7. OmbITHI IO BOCIPUATHIO LIBETA MPEAMETOB MPU X HAOJIIOJACHUH YEPE3

LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mmanerapuas monenb aroma. Mojens atoma bopa.
Hcnyckanue n normouieHre ceeta arToMoM. KBaHThl. JInHeWYaTbie CIEKTPHI.

PammoaktuBHOCTh. Anbga, Oeta- u ramma-usnydenus. CrpoeHue
aTroMHOro  sanpa. HyxkimoHHas  Momens  atomHoro  sigpa.  M3ortomsl.
PannoaktuBHbIe peBpaluenus. [leproa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCEN.
DHeprus cBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTtes3a u
nenenus saep. Mcrounnku s3ueprun ConHia v 3BE31.
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Snepnas oHepreruka. JIeMCTBUS pPagMOAKTHBHBIX W3JIyYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

CrHeKTpbl U3yY€HUS U MOTJIOIIECHHS.

CHeKTpbl pa3IMYHbIX ra30B.

CnexTtp Bogopoa.

Habnronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHU .

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U IPOYKTOB.
ﬂaﬁopamopubw pabomul u onvimaol.

1. HaOmrofeHue CIUTOMIHBIX U IMHEWYAThIX CIEKTPOB U3TyUYEHHUS.

2. HccnenoBaHne TPEKOB: M3MEPEHUE DHEPIUU YACTULBI 10 TOPMO3HOMY

nyTtu (o ¢potorpadusam).

3. W3mepenue paaroakTUBHOTO GOHA.

IToBTOPHUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-006001aIOIIN I MOJYJb IpeHa3HauYeH TUIS
CUCTeMAaTHU3allud U O00OOIIEeHHs TMPEAMETHOTO COJAEpKAaHUS U  OIbITa
JeSITeIbHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOyJaromuxcsi, BHIOPaBIINX 3TOT YUEOHBII MpeaMeT.

[Ipr m3ydeHMM OAHHOTO MOJIYJS PEANM3YKOTCA U CUCTEMATU3UPYIOTCS
BUIbl JCATEIBHOCTH, HAa OCHOBE KOTOPBIX O0OECHeYnBaeTCsl JOCTHKEHHE
OPEIMETHBIX W METANpeIMETHBIX IUIAaHUPYEMBIX pPE3YJIbTaTOB OOyYEHMS,
(dopMupyeTcsl eCTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
UCCIIEJIOBAHUS SIBJICHUN MPUPOJABI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSITD
dusnyeckue sSBICHUS, MPUMEHSS MOJTYUYSHHbIC 3HAHUS, PeliaTh 3aJa4H, B TOM
YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNMAnbHO  ESITENLHOCTHBIM  XapakTep  JAHHOrO  pasjena
peanu3yeTcs 3a CUET TOro, YTO OOYHAIOIIUECS BBITOJIHSIOT 3a/1aHUSI, B KOTOPBIX
UM IIpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pAcCHO3HAaBATh M HAY4YHO OOBICHATH
duznyeckue sIBICHNUS B OKPYKAIOLIEH MPUPOE U MOBCEAHEBHOM KU3HH;

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

OOBSICHATH Hay4YHBbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAOpuMep, MPAKTUYECKOTO  MCIOJIB30BAHMS  Pa3IMYHBIX
VCTOYHUKOB JHEPrMM HAa OCHOBE 3aKOHA NPEBPAIICHUS M COXPAaHEHHUs BCEX
W3BECTHBIX BUJOB SHEPTHUU.
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INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢usnku Ha ypoOBHE OCHOBHOTO 00mero oOpa3oBaHMs
HaIpPaBJICHO Ha JOCTH)KEHHUE 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) mMaTPHMOTHYECKOr0 BOCIIUTAHUSA:

e - TIPOSIBICHHE HWHTEpECa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PU3NUECKON HAYKU;

e - IIEHHOCTHOE OTHOIIIEHNE K JJOCTIKCHHUSIM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHWU OOIIECTBEHHO
3HQUMMBIX M O3TUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKH;

e - OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIILHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHUS:

e - BOCIPHUATHEC ICTETUYECKUX KAYECTB (DU3NUECKON HAYKU: €€ TAPMOHUYIHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e - OCO3HAaHHUE IEHHOCTU (PU3UYECKOW HAYKH KAaK MOIIHOTO HWHCTPYMEHTA
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTUS  TEXHOJOTHHM,  BaXKHEHIIEH
COCTaBJISAIOIIEN KYJIbTYPBI;

e - pa3BUTHE HAYYHOW JIOOO3HATEIBLHOCTH, MHTEpPECA K HCCIEI0BATEIbCKOMN

NEATEIIbHOCTH;
e 5) (QopvupoBaHus KyJbTYPbl 3I0POBbSI H 3IMOLHMOHAJIBHOIO
OJ1aromnoJry4ms:
e - OCO3HAaHME IICHHOCTH O0€30macHoro oOpas3a XU3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH IpaBWJ OE€30IaCHOrO IOBEICHUS Ha
TpaHCIIOpPTE, HA JOPOrax, C ANMEKTPUUECKUM U TEIUIOBHIM 000PYJOBaHHUEM B
JIOMAIIHUX yCJIOBUSX;

e - cOpMUPOBAaHHOCTh HaBbIKa pe(JIEKCHMH, NMPU3HAHHUE CBOEr0O IpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

e 6) TPYZ0OBOI0 BOCIMTAHUA:

e - AKTUMBHOE yYacTH€ B PEIICHWU MNPAKTUYECKUX 3a/1ay (B paMKax CEMbH,
oOpa30oBaTeIbHON OpraHW3aliyd, TOpoJaa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIBHOM HAIPaBJIEHHOCTH, TPEOYIOIIHMX B TOM 4YHUCIE M (PU3HYECKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIUTAHUA:

e - OpUEHTAIMS Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM Ui peuieHHs 3a1ad B
o0acTh OKpY’Kalolllel cpenpl, IUIAHUPOBAHUSA TOCTYNKOB U OICHKU HX
BO3MO>KHBIX ITOCIEACTBUAN I OKPY KAIOIIEW CPEJIbI;

e - OCO3HAHHE II00AIBHOTO XapaKTepa HKOJIOTMYECKUX MPOOIeM U MyTel ux
peleHns;

e 8) ajanTanum K M3MEHAIOIUMCH YCJIOBHAM COLMAILHON U NMPHPOLHON
cpeabl:



- HOTpC6HOCTB BO BSaHMOHCﬁCTBHH IIPpHU BBINIOJIHCHUHN I/ICCJ'IGI[OBaHI/Iﬁ n
IIPOCKTOB CI)HBH‘-IGCKOIZ HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

JIPYTHUX;

e - TIOBBIIICHUWE YPOBHA CBOE€W KOMIIETEHTHOCTM Yepe3 IPAKTHYECKYIO
JIESATENBHOCTb;

e - mOTpeOHOCT, B (OPMHUPOBAHWM HOBBIX 3HAHWH, B TOM YHUCIE
bopMyIUpOBaTh HJEU, TOHATHSA, THUNOTE3bl O (U3MYecKux OOBEKTaxX u
SABJICHUSX;

e - OCO3HaHHME AehUIIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
obnactu pU3UKH;

e - I[UIAHUPOBAHUE CBOETO Pa3BUTUA B MPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUM;

e - CTPEMJICHHE AaHAIU3UPOBATH MW BBIBIATH B3aUMOCBA3U IPHUPO/IBI,
o0IIecTBa M 3KOHOMHUKH, B TOM YHUCJIE C HCIOIb30BaHUEM (U3NYECKUX
3HAHUM;

e - OLEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHHSA Ha OKPYKAIOLIYI Cpeny,
BO3MO>KHBIX TJI00ATbHBIX 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:

e BBIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKH OOBEKTOB
(s1BIEHUI);

e YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAINHA, OCHOBAHUS
1151 0000IIEHUS U CpaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paccMaTPUBAEMbIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIHUXCA K (U3HUYECKUM
SIBJICHUSIM;

e BBISBIATh MPUUYUHHO-CIEICTBEHHBIE CBS3U MPU U3YUECHUH (PUBHUECKUX
SIBICHUA U TMPOLECCOB, JieJlaThb BBIBOABI C  KCIOJIb30BAHHEM
JNEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTATh THIIOTE3bI
O B3aUMOCBSI3SIX (PU3UYECKUX BEIIMYUH;

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH Qu3mueckon
3a/a4uu (CpaBHEHUE HECKOJIBKUX BApPUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJISAIIET0 C Y4ETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUA:

e HCIOJIb30BaTh BOINPOCHI KAk HCCIEIOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH IO CaMOCTOATEIBHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (U3NYECKUN HKCIEPUMEHT, HEOONbIIOEe HCCIEAOBaHNE
(U3UYECKOTO SIBICHMUS;

e OLICHMBAaTh Ha NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(MOpPMAILIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;



CaMOCTOATENLHO  (hOpMyIUpOBaTh OOOOIIEHUS W  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, NUCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXK€ BBIIBUTATH MPEANOIOXKEHUS 00 WX pPa3BUTUU 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
UHPOpMAIMU W WUTFOCTPUPOBATH pellacMble 3aJaddl HECIOXHBIMHU
cXeMaMHU, TharpaMMaMu, HHOU TpaduKOi ¥ UX KOMOWHAITUSIMHU.

KoMMmyHHMKaTHBHBIE YHMBeEpCcaIbHbIEe YUeOHbIe 1eliCTBUA:

B X0JIe 00CyXIeHusI yueOHOT0 MaTepuaa, pe3yJbTaToB J1a0OpaTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOu
TEMbl M BBICKA3bIBaTh MWJIEH, HALEJICHHBbIE HA pELIEHUE 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  KOMaHJIHOM U
WHAMBHUIYaJIbHON pabOThl NpH PELICHUH KOHKPETHOM (U3HuecKoi
po0JieMbl;

OPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OpraHU30BbIBATh
JNEUCTBUA N0 €€ JOCTHKEHHUIO: PACHPENENsTh pOJId, OOCYXKIaTh
MPOILIECCHI 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 OOLIMK MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTFHO C(HOPMYTHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUA.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBUIBJISITH  MPOOJEMBI B JKM3HEHHBIX M  YYEOHBIX CHUTYalMsX,
TpeOYIOMIMX AJIS pelIeHUs] PU3NIECKUX 3HAHUM;

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

CaMOCTOSITETTFHO COCTaBIISATh QJITOPUTM peEIIeHUss (PU3UYECKON 3a1adu
WIM IUIaHa HCCIEAOBaHUS C Y4YETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHUN;

JieNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIBLHbIN UHTEJJIEKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyalluM M [peajiaraTb IUIaH €€
WU3MEHEHMUS;

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

BHOCUTBH KOPPEKTHUBBI B IE€ATEIBLHOCTD (B TOM YHCJIE B XOJ1 BBIIIOTHEHUS
¢u3nyecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, U3MEHHBIIUXCS CHUTyallil, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh Ce€0sl Ha MECTO JPYroro 4YesloBeKa B XOJAE CIOpa WU
JUCKYCCUM Ha HAy4yHYKl TEMy, I[OHMMAaTb 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 konmy oOydenus B 7 KJjacce mpeIMeTHbIE Pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCT y O0YHAIOIINUXCS YMEHUM:

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 (aud@ys3us, TEIIOBOE JBMKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [IBHJKEHHE, HEPAaBHOMEPHOE JIBH)KECHHE,
WUHEPLMS, B3aUMOJEWCTBUE TEJl, pPaBHOBECHUE TBEPABIX TEA C
3aKpEIUIEHHOM OCBhIO BpallleHMs, Iepefada JaBJIeHUs TBEPABIMU
TeNaMH, XHUAKOCTAMU U Ta3aMH, aTMOC(PEpHOE [AaBliCHUE, IJIaBaHUE
T€l, NPEBPAILICHUS MEXaHUYECKOM »HHEpPruy) MO OINHCAHUIO 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(epHOro JaBJICHUS HA )KMBOW OpPTaHW3M, IUIaBaHUE PbIO, phluaru
B TEJ€ YeJIOBEKa, INPU 3TOM NEPEBOJUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJIEISATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3HUECKHIX
SIBIICHHI;

ONHKCHIBAaTh HU3YyYECHHbIE CBOMCTBAa Tel M (U3UYECKUE SBIICHUS,
UCTIONB3ysl (U3NYECKUE BEIWYMHBI (Macca, OO0BbEM, IUIOTHOCTH
BEILECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSSI 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 MOJIE3HOTO
NENCTBUSA MEXaHW3MOB, KUHETUYECKAs U IOTEHLIUAIIbHAS SHEPIHsl), IpU
OINKCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCHOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYeHHs W €IUHUIBl (U3NYECKUX BEJIHYMH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C
JIPYTMMH BEIUYMHAMHU, CTPOUTH IpaUKU HM3yYEHHBIX 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 3HEpPIruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (DU3UUECKUE SIBIECHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIAT NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrMYecKuX IIaroB ¢ Onopo Ha 1—2 M3y4YeHHBIX
CBOMCTBa  (IUM3MYECKUX  SABJICHUH, (PU3MUECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aaud B 1—2 JEHCTBHS, MCIOJIB3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE 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
MHTEPHPETUPOBATH MOJYUYEHHBII pe3yabTaT, HAXOIUTh OIIUOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yibTaTaMm;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU
¢usznyeckux ~ CBOMCTB  Teln:  (OpMYyJIUpOBaTh  MpPOBEpsieMble
NPEANOIOKEHUs, CcOoOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOIO
000pyIOBaHUS, 3aIIMCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSIMbIE M3MEPEHUsl PACCTOSIHUS, BPEMEHHM, MACChl TEla,
o0BbEMa, CHUJIBI M TEMIEpaTypbl C HCIOJIB30BAHUEM AHAIOTOBBIX M
G pOBBIX NPHUOOPOB, 3aMHUCHIBATh MOKA3aHHUs MPUOOPOB C YYETOM
3aJaHHOW aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCsA TeJla OT BPEMEHHU JIBMXKEHHsS Teja, CUIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH
T€1 W HE3aBUCUMOCTH CWJIbl TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT yJIMHEHUS NPYKUHbBI, BBITAJTKABAIOLIEH 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  WU3MEPEHHs,  CIEIys
NpeIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOTYyYECHHOU
3aBUCUMOCTH (DPM3MYECKUX BEIMYMH B BUE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3HYECKUX BEJIMYUH (IJIOTHOCTh
BEILECTBA KUIKOCTU W TBEPAOrO Teja, CUia TPEHUS CKOJIbKEHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAA CHJA, JEWCTBYIOIIAs Ha
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HNOTpYyKEHHOE B JKUIKOCTh TeNO, KOI(DPHUIMEHT MOJIE3HOTO NEHCTBUS
IOPOCTBIX MEXAaHHU3MOB), CJEIysl NPEIIOKEHHOW HHCTPYKLMU: TIPU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUKCIISITH 3HAUEHNE UICKOMOW BEJIHYHHBI,

coOnoJaTe IpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
1a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIUIBI IEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JTUHAMOMETp, COOOIIAOLINECS COCYbl, OapoMeTp,
pbIYar, IOJBMKHBINA U HETIOABM>KHBIN OJI0K, HAKIIOHHAS MJI0CKOCTH;
XapaKkTepu30BaTh MPUHLUIBI JEHACTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONUCaHuA (B TOM YHCIIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOIPOBOJA, T'HAPABINYECKHNA MHpecce,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAaX (UBNYECKUX SIBICHUH U  HEOOXOIMMBIC
¢uznyeckue 3aK0OHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpUMEpHl  (HaXOAWTh HH(MOPMALUIO O MpHUMEpax)
IPAaKTHYECKOTO HCIIOIb30BaHUS (PU3MYECKUX 3HAHUU B MOBCEIHEBHOMN
KHU3HU JUIs1 oOecriedeHrsi 6e30MacHOCTH MpH oOpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOTO MTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCSA 3HAHUM M TYTEM CpaBHEHHs PA3JIUYHBIX HCTOYHHKOB
BBIICTIATh HH(POPMAIMIO, KOTOpasl SIBISETCS MPOTUBOPEUYUBON WU
MOKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh IPH  BBHIMOJHEHHH Y4YEOHBIX 3aJaHUil  HAy4YHO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpKaHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  HMHTepHer, Biaaerb NpUEMaMU
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHust WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE 2—3 MCTOYHUKOB HMH(OpMALMU PUINIECKOTO COACPIKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNiaTh KpaTKHWE COOOIIEHHUs O pe3yjbTaTax
OPOEKTOB WM y4eOHBIX HCCIEIOBaHHU, TMpPU OSTOM TPaMOTHO
UCTIONb30BaTh W3YYCHHBIH TMOHATHHHBIN ammapar Kypca (QU3MKH,
COINPOBO/1aTh BBICTYIUICHHE MIPE3ECHTALINEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHHUM paclpeaesiTh
00s13aHHOCTH B TPyNI€ B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1adyaMH,
CIIEINTh 3a BBINOJHEHUEM IIJIaHA JACWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJAJ B  JESATENbHOCTb TPYINIbL, BBICTPAaUBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.
KOHI[y oOyueHusi B 8 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCT y 00YUAIOIIUXCS YMEHUI:

WCIIONB30BaTh IOHATHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JIBWKCHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSHHs BEILECTBA,
KPUCTAJUTMYECKHUE U aMOp(HBIE Tella, HACHIIICHHbBIN U HEHACHIIICHHBIN
nap, BJIQXHOCTb BO3JyXa, TEMIEpaTypa, BHYTPEHHsS JHEPIHS,
TEIUIOBOM  JBUraTellb, JJEMEHTAPHBIA  DJJIEKTPUYECKUU  3apsih,
NEKTPUYECKOE TI0JIE, NPOBOJAHUKA U JHDJIEKTPUKH, HOCTOSHHBIN
AIEKTPUYECKUHN TOK, MArHUTHOE T10JIE;



pa3nuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATHUE, TEIUIoNepeaaya,
TEIUIOBOE  PABHOBECUE, CMAuMBAaHWE, KaNWUISAPHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCals, IJIaBJICHUE, KpUCTaJUIM3aLus
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3IyYEHUE), FJIEKTPU3aLUs TE, B3aUMOJICHCTBUE 3apsI/IOB,
NENCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aUMMOJICICTBHE MarHUTOB, J€HCTBUE MATHUTHOT'O NOJI HA MPOBOJAHUK
C TOKOM, DJJEKTPOMAarHUTHas HWHAYKUWSA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOICTB W HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SBICHUS B MPHUPOE:
NOBEPXHOCTHOE HATSDKEHHE M KallWULIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTaUIbl B mpupone, usnydeHue CoaHua, 3aMmep3aHue BOJOEMOB,
MOpcKkHe Opusbl, o0Opa3oBaHUE pOChHI, TymaHa, UHEs, CHEra,
IIEKTPUYECKUE SABJICHHS B aTMOC(eEpe, dIEKTPUYECTBO KHBBIX
OpraHM3MOB, MarHuTHOE€ 1ojie 3eMiM, Jped( TMOICOoB, pPOJb
MarHUTHOTO TOJIA JUISl KU3HHU Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEPEeBOAUTh  MPAKTUYECKYI0  3aJady B  Y4YeOHYIO,  BBLICIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHUN;
ONKCHIBAaTh HW3YyYECHHbIE CBOMCTBAa Tel M (U3NYECKUE SBIICHUS,
UCTIONB3ysl  (U3NYECKUE BEIMYMHBI (TeMIeparypa, BHYTPEHHSSA
DHEPrus, KOJMYECTBO TEIUIOTHI, yJEJIbHAas TEIUIOEMKOCTh BEILECTBA,
yJAelbHas TEIUIOTa IUIABJICHHUS, yJeJIbHas TEIUIOTa MapooOpa30BaHUs,
yaenbHas TEeIUIOTa CrOpaHusl TOIUIMBA, KOA(G(OUIMEHT MOJIE3HOTO
JNEUCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3]yXa,
NIEKTPUYECKUI 3aps], CWia TOKa, OJJIEKTPUYECKOE HAIpSKEHUE,
CONPOTUBJIEHUE TNPOBOJAHUKA, YAEJIBbHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), IPU ONMHUCAHUH NPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOTIb3YEMBIX BEIMYUH, 0003HAUCHUS
U €UHUIIBI (PU3UYECKUX BEIUYUH, HAXOAUTH (POPMYJIIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3MUECKYIO0 BEIHUMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH
rpadUK U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKUE SBIECHUS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUN
CTPOEHHUS  BELIECTBA, MPUHLMI  CYNEpIO3HIMH  monerd  (Ha
KauYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTKa 1enu, 3akoH Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, TIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh PUYMHHOCIIECICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE 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
YCIIOBHSI 33[]a4Ml 3alHChIBATh KPATKOE YCIIOBHE, BBIABIISITH HEAOCTATOK
JaHHBIX JJs pPELIeHUs 3aJauyd, BHIOMpATh 3aKOHBI M (POPMYJIBL,
HEOOXonUMbIE Ul €€ 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 TPEANOIOKEHHE, OLEHUBATh MPABIWIBHOCTh MOPSIKA
IIPOBEJICHUS UCCIIEI0BAHUS, 1€JaTh BHIBOIbI;

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,
CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMynHpoBaTh MpPOBEpPSEMbIE MPEANOIOKEHUS, COOUpPAThH
YCTaHOBKY U3 MPEUI0KEHHOTO 000pYIOBaHUSA, ONMUCHIBATH XOJI OMNbITA
U (GOpMYIUPOBATH BHIBOJIBI,

BBIMOJHATh MpsIMbIE HM3MEPEHHS TEeMIepaTypbl, OTHOCHUTEIHHOU
BJIQKHOCTH BO31yXa, CHJIBI TOKAa, HAMpPsDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUECKHUX BEIUYUH, CPABHUBATD
pe3yabTathl  HU3MEpPEHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JApPYroil ¢ HUCHOJB30BaHWEM MPSAMBIX H3MEPEHHUIl (3aBUCHUMOCTh
COIMPOTUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOHIAAX TOMEPEUHOTO
CEUCHHUSI W YJIEIbHOTO 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, CIIeAys MPEAI0KEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUIE TaOMUIl U TpadUKOB,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIUYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys MPENI0KEHHOW MHCTPYKLHH,
Y BBIYUCIIATH 3HAYECHUE BETNUHHBI;

coOnroJaTe IpaBWia TEXHUKM O€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHMsS (B TOM 4YHCIE:
cCHCTEeMa OTOIICHUS JJOMOB, THTPOMETD, MMapoBasi TypOHHA, aMIIEPMETP,
BOJIETMETP, CUETUUK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOpHI, HarpeBaTeyIbHbIE 3IIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKHE MPEeIOXPAaHUTENH, 3JICKTPOMArHUT, JIEKTPOBUTATEIh
MOCTOSTHHOTO TOKa), MCHOJb3ysl 3HAHHS O CBOMCTBaX (DHU3MUECKHUX
SBJICHUN 1 HEOOXOIUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUraTEb BHYTPEHHETO
CrOpaHusl, 3IEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JIEKTPUUECKUX
Herne C MOCeNOoBaTeNbHBIM U MapajulelIbHbIM  COEAMHEHUEM
AJIEMEHTOB,  pa3nu4yas  YCIOBHbIE  OOO3HAYCHHS  DJIEMEHTOB
ANEKTPUYECKUX LETEH;

NPUBOJIUTHL NOpUMEPHl  (HAXOAUTh HWH(POPMALMIO O HOpUMEpax)
MPAKTUYECKOTO HMCTOIB30BaHMS (PU3NYECKUX 3HAHUU B MOBCETHEBHOMN
KU3HH IS 00ecTieueHnus: O€30MaCHOCTH TIPU 0OpaIlieHnH ¢ MpUOopaMu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHECHHUSI 3[I0POBBSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYIKAIOILIEH Cpeae;
OCYLICCTBIISIT IIOMCK HMH(pOpMALuK  (QU3MICCKOro COJCPIKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM M MYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIJCTSATh HH(OpMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOI;
UCIIOIB30BaTh MPU  BBIMNOJHEHUM Y4YE€OHBIX 3aJaHUM  Hay4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO CONep KaHus, CIPAaBOYHBIC
Matepuaibl, pecypchl ceth  VHTepHeT, BiaAeTh NOpUEMaAMHU
KOHCITEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE W KPaTKUE YCTHBIE COOOIIEHUS,
00001mass uHPOPMANUIO W3 HECKOIBKUX WMCTOYHUKOB (PH3NIECKOTO
COZIEp’KaHMsl, B TOM 4YHCIE MyOJIMYHO MPEACTABIATh PE3YyJIbTAThl
MPOCKTHOW WJIM HCCIIEIOBATEIIbCKOM JIEATEIbHOCTH, MpPH 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSATUWHBIN anmapar Kypca
(bU3HKH, COMMPOBOXKIATh BHICTYIUICHHUE MTPE3CHTAIINEH;

IPY BBIIOTHEHUN YYEOHBIX TPOEKTOB W HUCCICNOBAHMNA (PH3NUIECKUX
MIPOIIECCOB PaCHIpeNesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJICJAUTh 3a BBIOJIHEHUEM IJIaHa JIEUCTBUI
U KOPPEKTHUPOBATH €r0, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JEATEIIbHOCTD TPYIIbI, BBICTpanBaTh KOMMYHUKATHBHOE
B3aMMOJICUCTBHE, MMPOSIBIISS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

KOHITy oOyueHHs B 9 KJiacce MpeAMETHBIC Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTb c(POPMHUPOBAHHOCT y 00YUAIOIINUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETA, MaTepuaibHas TOYKa,
TpPaeKTopHsl, OTHOCUTEIBHOCTb MEXaHUYECKOIr0 JBUKEHUS,
nepopmarnus (ymnpyras, IiacTuueckasi), TpeHHe, IEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTh MU IEPErpy3KH, 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, anbgpa, 6era- U raMma-u3IydeHHus, W30TOIbI, sAepHas
DHEPreTUKaA;

pa3nuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  TeJd, PAaBHOMEPHOE  JABWKEHHUE 10  OKPYXHOCTH,
B3aUMOJICHCTBUE  TEJ, PEAKTUBHOE [JBHWKEHHUE, KOJeDaTeIbHOE
JBIDKEHUE (3aTyXaroUlMe W BbIHY)KJIECHHbIE KOJ€OaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXE€HUE  3ByKa,  MPSAMOJIMHENHOE
pacnpocTpaHeHHe, OTpPaKCHHE U IPEIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEIoro CBeTa B CIEKTP U



CIIOKEHHUE CIIEKTPAJIbHBIX LBETOB, JHCIEPCUS CBETa, €CTECTBEHHAas
PaOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3IIy4YECHHS)
0 ONMCAaHUIO HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUNH B
OKpy’KaromeM Mupe (B TOM yucie (pu3nuecKkue sIBICHUS B MPUPOJE:
OPWINBBL W OTJIMBBL, JBWXKEHUE IUIaHeT CONHEYHONM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LYHAMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJAE, OMOIIOTMYECKOE NEHCTBUE
BUJUMOTO, yJIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  H3JIyYCHHIA,
€CTECTBEHHBIM  paJHOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
pPaMOaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YeEJIOBEKa), MpU 3TOM
NEPEeBOAUTh  MPAKTUYECKYI0 3aJady B  Y4YeOHYIO,  BBLICIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONKCHIBAaTh HW3YyYECHHbIE CBOMCTBAa Tel H (U3NYECKUE SBIICHUS,
UCIIOJIb3Ysl (PU3NYECKHE BEJIMYUHBI (CPEIHSASI U MIHOBEHHAsi CKOPOCTh
TeJa NpYU HEPABHOMEPHOM JIBHJKEHHUH, YCKOPEHHE, IEpEMENIEHUE, Ty Th,
yIJ0Basi CKOpPOCTb, CHJIa TPEHUS, CWIa YINPYTOCTH, CHIA TSKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJEHUs, BEC TeJld, UMITYJbC Tela, UMITYJIbC
CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTb, MOTEHIHAIbHASA SHEPTHs
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS YHEPrUs
C)KATOM NPY’KUHBI, KUHETUYECKAas SHEPrus, IOJHAas MEXaHH4YecKas
JHEpPrus, MEPUOJ W YacToTa KoJIeOAaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONMUCAHHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJIb3YEMBbIX BEJIMYHMH, OOO3HAYEHHS W E€IUHULBI (PU3NYECKHUX
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 CYNEPHO3UIUU CUJI, MPUHLUUI OTHOCHUTENIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 32aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHbl COXPAHEHUs 3apsii0BOIO M MacCOBOTO
yuceNl MpU SANEPHBIX pPeakUuusAx, IOpH 3TOM JaBaTh CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alHCBIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalUud  NPAKTUKOOPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh TPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—
3 JIOrMYECKMX IIaroB € OHNOpOod Ha 2-3 W3Y4YEHHBIX CBOIMCTBa
busnyecKkux ABIEHUHN, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;
pemarb pacy€THble 3a7aud  (ONMparolldecs Ha CHCTeMy U3 23
YpaBHEHUH), HCMONb3ys 3aKOHBI M  (OPMYJbL, CBS3BIBAIOIINE
¢usznyeckue BETMYMHBI: HA OCHOBE aHajW3a yCIOBUS 3a/Jayd
3alUCBIBATh  KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIINAE WU
M30BITOYHBIE JAHHBIEC, BBIOMPATH 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE
JUISL pELIeHMs, MPOBOJUTH PACUYETHI U OLICHUBATh PEATUCTUYHOCTH
MOJTy4YE€HHOTO 3HaueHUs (PU3NUYECKOM BETNUHHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3NYECKUX METOAOB, UCIOJb3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICIATH
IpOBEpsieMOe TPEANOIOKEHHE, OLEHUBATh MPABIWIBHOCTh MOPSIKa
NPOBEJCHUS HCCICNOBAaHUS, JieJaThb BBIBOJABI, HHTEPIPETUPOBATH
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 TPpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSMOJIUHEUHOE paclpOCTpaHEHUE
CBETa, pa3joXeHHe Oeloro cBeTa B CHEKTP, H3YYCHHE CBOICTB
U300pakeHHs B TUIOCKOM 3€pKajie U CBOICTB M300pakKeHUs MpEMETa B
cobuparomieit JuH3e, HabMI0JeHNE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB
U3TYUYEHUs): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyJOBaHUSA, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(dbopMyIUpOBaTH BHIBOJIBI,

OPOBOAUTH TMPU HEOOXOAWMOCTH CEpUI0 TPAMBIX H3MEPEHHIA,
ONpenensisi CpelHee 3HAueHHuE H3MepseMOoil BeauuuHbl ((POKyCcHOe
paccTosiHEEe CcoOuparoleil JUH3bI), OOOCHOBBIBATH BBIOOpP cCrocoba
U3MepeHus (U3MEPUTETBLHOTO Iproopa);

IPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBM)KEHHM 0€3 HayaJbHON CKOPOCTH, IMEpHOJIa
KoJIeOaHUI MaTEMaTHYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH
yria OTpaXeHHs CBETa OT YyIJia MaJCHUS U yIJia IPeJOMJICHHUS OT yria
NaJeHus): TUIAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSITENBHO COOHpATh
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 JIBUXKCHHH,
YCKOpPEHUE CBOOOHOTO MajeHUs, KECTKOCTh MPYKHUHBI, KO3)PHUIIHEHT
TPEHUS CKOJBKEHHsI, MEXaHH4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojJebaHuid MaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTMYECKass Cuia coOMparouiel JMH3bI, pPaguOAKTHBHBIA (HOH):
IUTAHUPOBATh U3MEPEHMsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMOJHATh ~ WU3MEpPEHUs, Cleays MPEVIOKEHHOM  MHCTPYKIIHH,
BBIUMCIISTh 3HAUCHHWE BEIUYMHBI M aHAJIW3UPOBATh IOJIYYCHHbBIE
pE3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOnoJaTe IpaBWia TEXHUKM 0O€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH HM3YyYEHHBIX (U3MUYECKUX MOJENECH:
MaTepuaibHas TOYKa, aOCOTIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENIb aToMa, HYKJIOHHAs
MOJIeTIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHMs (B TOM 4YHCIE:
CIHUIOMETpP, JATYUKU TOJOKEHHS, PACCTOSHUA M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, NEepUCKOm, ¢oToanmapar, ONTUYECKUE CBETOBOJIHI,
CHEKTPOCKOM, 03UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O



CBOMCTBAaX (PUWYECKUX SABICHUH M HEOOXOAUMBbIE (QHU3UUYECKHE

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

TEXHOJIOTUYECKUX IPOLECCOB IpPH PELIEHUU Y4EOHO-NPAKTHYECKHX
3a7a4, ONTUYECKHE CXEMBbI Ui TOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajie ¥ coOuparomei JTMH3e;

OPUBOJNUTH MpUMEpPbl (HAXOAUTh HWH(MOPMALMIO O MpUMeEpax)
IPAKTHYECKOTO HCIIONb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOMN
KHU3HU JUIs1 oOecriedeHnsi 0€30MacHOCTH MpH o0OpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAOIIEH Cpeae;
OCYIIECTBIISATh TMOUCK HHPOpMAMK (U3HUECKOTO COACPKAHUS B
WuTepuere, camocTosTenbHO (OPMYyIUpYys TMOMCKOBBIM  3aIpoc,
HaXOOUTh  MYTH  ONPEIEIEHUS  JOCTOBEPHOCTU  IOJYyYEHHOMU
uHbOpMAIlMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJTHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh IMpPU  BBINOJHEHUWM 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 MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UUYECKOTO COJNEpKaHus,
myOJIMYHO MIPEACTABIIATD pe3ynbTaThl IPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBIN TOHATUWHBIA ammapar H3ydyaeMoro paszjaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4E€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos
Ne HaunmenoBanue pasaenos DJIeKTpPOHHBIE (HM(pPOBbIE)
KoHTpoibHbIe IIpakTHyeckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI

Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAKOIEro MUpa

1.1 dusuka - Hayka o IIPUPOJE 2 bubmorera HOK
) Y pHpo https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 D
HBHHACCKUC BCJTHHUHBT 2 1 https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYYHBIN 5 1 bubnunoreka [JOK
' METO]T MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Pa3znen 2. IlepBonayaibHble CBeeHUS 0 CTPOEHUH BellecTBA
but6mmoreka [JOK

2.1 C
TpOcHHe Betiectsa I https://m.edsoo.ru/7f416194

JBrkeHue u

2.2 B3aUMOJIEMCTBUE YaCTHU 2 1 bubmorexa [TOK
) A H https://m.edsoo.ru/7f416194
BElIEeCTBa
)3 ArperaTHble COCTOSIHUS 5 bubnuorexa [IOK
) BEILIECTBA https://m.edsoo.ru/7f416194
Uroro no pazaeny 5

Pa3nen 3. /IBu:xeHne u B3auMoieiicTBHE TeJl



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

bubmuoreka [JOK

1 M
3 CXAHUHCCKOT ABIDKEIHC 3 https://m.edsoo.ru/7f416194
19 Wuepmusi, macca, 4 bubnuorexa [JOK
’ MJIOTHOCThH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cnia. B
. BHIR ciit 14 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH M Ta30B

Hasnenue. [lepenaua

41 JABJIEHUSI TBEPIBIMU 3 bu6mmoreka [IOK
’ TEIaMH, )KUIKOCTIMHU U https://m.edsoo.ru/7f416194
razamu
bu6mmoreka [JOK
4.2
JlaBaeHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A
T™MOCc(hepHOE JTaBICHUE 6 https:/m.edsoo.ru/7f416194
JlelicTBHE )XKUIKOCTH U rasa
4.4 Ha IOrpy:KEHHOE B HUX 7 Eubmorexa ITOK
’ py https://m.edsoo.ru/7f416194
TEN0
Uroro no pazaeny 21

Pa3nea 5. PaGora n MoIHOCTDH. JHeprus

bubmuoreka [JOK
A P
. ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 bubmorexa HOK

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



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

bubmuoreka [JOK

>3 Mexaririeckas oHeprit 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO
68 12
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https://m.edsoo.ru/7f416194

8 KUIACC

HaumenoBanue

KoauuecTBo yacoB

Ne dyeKkTpoHHbIE (LM pPOBbLIE)
pa3ieioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NpOrpamMmel padoThI padoThI
Pa3nen 1. TenioBble siBieHust
11 Crtpoenue u cBoiicTBa . bu6muoteka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
1.2 Tenosbie npouecct 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUYECKUE 3apsiibl.
2.1 3a fl;};HHHC Teﬂai IfIIX 7 1 bubmorera [IOK
) P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 IlocTostHABIH 20 i . bu6nuoreka [JOK
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2. M
3 ATHITHBIC ABICHI 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnnoreka [JOK
’ WHYKIHST https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 14.5



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

HaumeHnoBaunmue KoauuecTBO yacon
Ne dyeKkTpoHHbIE (LM pPOBbLIE)
pa3ieioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPorpamMMmsl padoThI padoTbI
Pa3nen 1. Mexannyeckue siBJeHHs
MexaHndeckoe
1.1 BIDKEHHE U CITOCOOBI 10 1 bubmmorexa LIOK
) a https://m.edsoo.ru/7f41a4a6
€ro ONnuCcaHus
bu6nmoreka [JOK
1.2 B i
SAMMOACHCTBME Tel 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHe
Hbl COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHEI
21 MexaHn4ecKkue . 3 bu6mmoreka [IOK
' KoJIcOaHUs https://m.edsoo.ru/7f41a4a6
59 MexaHH4eCKUe BOJIHBL. g i 3 bubnuoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3znen 3. DiieKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE 6 2 bubnnorexka [JOK
oJIe " https://m.edsoo.ru/7f41a4a6

OJICKTPOMArdHMuTHBIC



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

BOJIHBI

Uroro no pazaeny 6
Pa3nen 4. CBeToBbIE IBJICHUSA
41 3aKoHBI 6 bubnuorexa [JOK
’ pacIpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3bI 1 onTHYECKHE 6 bubmuoreka [JOK
' IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmuoreka [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 CtpoeHue aTOMHOTO 6 bubnnoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
33 AACPHEIE peakitan 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17

Paznea 6. [loBTOpuTE1bH0-00001AKO NI MOYJIb

6.1

[ToBTOpEeHUE U
000011eHne
coJiep;KaHus Kypca
¢uzuku 3a 7-9 knacc

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



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

Uroro no pazaeny

OBIIEE KOJIMYECTBO
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ITOYPOYHOE INTAHUPOBAHMUE

7 KIIACC

Ne

~

Tema ypoxka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3yYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

du3nka — Hayka o
npupoze. SBienus
npupoasl. Pusnueckue
SABJICHUS

MeX&HI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKHC,
MAarauTHBbIC, CBCTOBBIC,
3BYKOBBIC SIBJICHUS

dOu3nyeckue BEIUIUHBI U
HUX U3MEPCHUC

Ypok-uccienopanue
"U3mepenune Temneparypsl
MIPU TIOMOIIH KUJIKOCTHOTO
TepMOMETpPA U JTATINKA
TemMnepaTrypbl"

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAyKH
U3Y4aloT MPUPOAY.
EcTecTBeHHOHAY4YHBIN

bub6mnoreka IIOK
https://m.edsoo.ru/ff09172a



https://m.edsoo.ru/ff09f72a

METOJ, ITIO3HAHMS.
Onucanue pusnueckux
SIBIICHHUI C IOMOIIBIO
MozAeaeH

Ypok-uccnenoBaHue
"[IpoBepka rumnoTe3bl:
JalIbHOCTH IOJIETA LIApUKa,
IYIIEHHOTO
TOPU30HTAJIBHO, TEM
0omble, yeM OOnbIlIe
BBICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbITHI, TOKA3LIBAIOIIHE
JIMCKPETHOE CTPOCHHUE
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHI]
BEIleCTBa

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

ypOK—I/ICCJ'IeI[OBaHI/Ie
«OMNBITH 11O Ha6J'II-OI[eHI/IIO
TCILJIOBOI'0 paClIupCHUA
ra3oB»

10

AFpeFaTHBIe COCTOsAHHUA
BCIICCTBA

11

B3anMocBs3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHhIX
COCTOSIHHSX U UX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



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

aTOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHHI

BOJIBI
MexaHndeckoe IBIKCHHUE.

12 PasnomepHoOe u bubmorexa LIOK

p https://m.edsoo.ru/ff0a05¢6
HEPaBHOMEPHOE JIBIKECHHE

13 Cxopocts. Enunuiist bubnuoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer iyt 1 BpeMeHH bubnuoreka [IOK
IBUKEHUSI https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPIUY.

15 BzaumopeiicTBre Ten kak bubmnoreka LIOK
MPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTHU JIBUKEHUS Tl
II;moTHOCTE BemecTna.

16 PacueT Maccel 1 00beEMa bubnmorera [TOK

https://m.edsoo.ru/ff0a0fee
TeJIa 110 €ro IIIOTHOCTH
JlaGopartopnast pabota

17 «Omnpenenenue IIOTHOCTH
TBEPAOTO TEIa»

18 Pemenue 3agau o Teme bubmuoreka [{OK
"[I;motHOCTH BeniecTna" https://m.edsoo.ru/ff0al23¢c
Cuna KaKk XapakTepucTuka

19 B3anMoaencTBus Tei1. Cuia

ynpyroctd. 3akoH ['yka



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6

JlaGopartopnast pabota
«/3yueHne 3aBUCUMOCTH

20 | pacTsokeHus (aepopmarin)
MIPY>KUHBI OT MIPUIIOKEHHOMN
CHITBD

a1 SBnenue Tarorenus. Cumna
TSDKECTH
CBsi3b MEX]ly CHIION

” TSKECTH U Maccou Tena. bubmuorexa [JOK
Bec Tena. Pemenune 3amau https://m.edsoo.ru/ff0al778
o Teme "Cua TskecTn"

Cwta TsKecTH Ha TUX
23 IJIaHETaXx. (DI/I3I/I‘16I2:1:I)(}II/IC bubmorexa [OK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKU TIIaHET

24 N3mepenue cu. bubmuorexa [JOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI,

%6 HaIlpaBJIEHHBIX IO OJJHOMI bubmuorexa [JOK
IPSAMOA. https://m.edsoo.ru/ff0ala70
PaBHoOzelicTBYIOIIIAsA CUIT

7 Pemrenue 3amad mo reme
"PaBHoelicTBYIOIIAs CHIT"

28 TpeHue CKOJIbKEHUS U bubnuoreka [JOK

TpeHue nokosi. TpeHue B

https://m.edsoo.ru/ff0alb9c



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

IIPUPOJE U TEXHUKE

29

JlaGopatopHas pabota
«M3ydenue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS
OT CWJIBI IABJICHUS U
Xapakrepa
COIPUKACAIOLIUXCSA
ITOBEPXHOCTEN»

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

30

Pemenue 3agay Ha
omnpeaeeHue
PaBHOJICUCTBYIOLIEH CUJIIBI

31

Pemenue 3amay no remam:
«Bec Tenay, «I'papuueckoe
M300paKeHHEe CUIY,
«Cunby,
«PaBHOEUCTBYIOIIAS CHID»

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

32

KontposbHas padora 1mo
TeMaM: «MexaHn4ecKoe
JBWKeHUe», «Macca,
IUIOTHOCTBY», «Bec Tenay,
«['papuueckoe
H300paKeHHE CHIY,
«Cumbby

33

HaBnenne. CriocoObl
YMEHBIICHUS U
YBEJIMUYEHUS TaBIICHUS

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

34

JlaBneHnwue rasa.

bu6mmoreka [IOK



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

3aBUCUMOCTE TaBJICHUS
rasa oT o0beMa,
TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376

IIepenaua naBieHus
TBEPABIMU TEJIAMMU,

bu6mmoreka [JOK

35
JKHUIKOCTSIMH M ra3aMH. https://m.edsoo.ru/ff0a25b0
3axkoH ITackais
JlaBieHME B )KUIKOCTU U
36 rase, BLI3BAaHHOE Bubmorexa OK
. https://m.edsoo.ru/ff0a2718
NEUCTBUEM CHUIIBL TSKECTHU
Pemenue 3amayd mo teme
37 «JlaBeHrEe B KUJIKOCTH U bubmorexa TIOK
A https://m.edsoo.ru/ff0a2826
rase. 3akon Ilackaisy
bu6mmoreka [IOK
38
Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mnpaBiaudeckuil mpecce bubmnorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [Topinesoi
JKUJIKOCTHBIN HAcOC
ATtMmocdepa 3emiu.
[IpuunHbI cyliecTBOBaHUS
BO3/IYIITHOM 000JI0YKHU
bu6mmoreka [IOK
41 3emMiti. 3aBUCUMOCTD

aTMoc(hepHOTro JaBICHHUS
OT BBICOTHI HaJl YPOBHEM
MOpst

https://m.edsoo.ru/ff0a2b5a



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

Bec Bo3znyxa.

bu6mmoreka [JOK

42
ATMmoc(epHOe faBiieHUe https://m.edsoo.ru/ff0a2b5a
N3mepenne atmochepHOro
43 aBJIeIiII/I}I OmnpIT bep bubmoreia HOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCHUMOCTh
44 aTMOC(EepHOro JaBICHUS bub6nuorexa LIOK
OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepons.
45 ATI;VIOC(i): Hoep aBJICHUE Ha Bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAaX
46 Pemnrenue 3amad mo teme "
AtmocdepHoe naBieHue"
JlelicTBrE JKUJIKOCTHU U Ta3a
47 Ha MOrPYKEHHOE B HUX bubmmorexa LHOK
py https://m.edsoo.ru/ff0a3276
TeJo0. ApXUMEI0Ba CHIIa
JlaGopartopnast pabota
«Omnpenenenue
48 BLITSIKHBan el CUJIbI bubmoreia HOK
. IEI ’ https://m.edsoo.ru/ff0a33fc
JIEWCTBYIOIIIEH Ha TeJO,
MOTPY>KEHHOE B JKUKOCTB)»
49 | JlabGopatopHas paboTa Mo bubnmorexa [JOK

Teme «VccimenoBanue
3aBHCHUMOCTH Beca Teja B
Boje OT 00BEMa
TIOTPY>KEHHOM B KUJIKOCTh

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a

qacTu TCIa»

50

[InaBanue Ten

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

51

Jlaboparopnas pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHMPOBAHHE JIOJKU U
ompenesieHue eé
rpy3001016EMHOCTH"

52

Pemenue 3amau no remam:
«IInaBanue cynos.
BosnyxoriaBanuey,
«JlaBieHue TBEPABIX TEN,
KUJKOCTEH U Ta30B»

bu6mroreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrpomnbHas padora mo
Teme «/laBiaeHue TBEpAbIX
TEJ, )KUAKOCTEH U
ra3oB»/Bcepoccuiickas
IIpOBepOYHas paboTa npu
MIPOBEACHUH C
HCIIOJIb30BaHUEM
KOMIIBIOTEpA

54

Mexanudeckas pabora

bu6morexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MontHocts. EquHUIEL
MOIIHOCTH

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

56

Ypok-uccnenoBaHue



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

"PacuéT MOITHOCTH,
pa3BUBAaEMOM IIPU MOABEME
10 JiecTHHUIIE"

57

[IpocTeie MEXaHU3MBI.
Poruar. PaBHOBecue cuil Ha
ppruare

58

Prruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas
pabota «HccnenoBanue
YCJIOBUM paBHOBECHS
pbIyara»

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a478¢

59

Perienue 3aga4d no teme
«YcnoBus PaBHOBCCHUA
pbrdara»

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

60

KoaddumuenT nonesnoro
NEHCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«M13mepenune KIIJI
HAKJIOHHOM TIIOCKOCTH»

0.5

61

Penrenne 3amad mo reme
"Pabora, momuOoCTh, KITJ["

bubmnoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckas dHEpIusl.
Kunernueckas n
MOTEHIMAIbHAS YHEPTUS

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

63

3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPTrUun

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



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

YPOK-3KCIIEpUMEHT 110
TeMe "DKCIepUMEeHTalIbHOE
ompeieTICHUE N3MEHECHHUS
64 KHHETHYECKON 1
MOTEHIMAIBHON YHEPTUHU
MIPU CKaThIBAHWU TeJa MO
HAKJIOHHOM INTIOCKOCTH"

KonTponbhas padota no
Teme «PaboTa U MOIIHOCTb.
65 Oueprus»/Bceepoccuiickas
IIpoBepoYHas paboTta npu
MIPOBEJICHUH Ha OYMaKHOM

HOCHUTCECIIC

PesepsHsiii ypok. Pabora c
66 TEKCTaMU I10 TEME
"MexaHu4yeckoe

nBIKeHne"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0adee6

PezepsHslii ypok. Pabora c
67 TEKCTaMH 110 TeMe
"JlaBneHue TBEPABIX TEJl,

JKUIKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

PesepBHbIii ypok. Pabora ¢
68 TekctaMu 1o Teme "Padora.

MoutHocTs. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Ne KonuyectBo yacos
DJIEeKTPOHHbBIE
Jara uugposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTHyeckue
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
OCHOBHBIE MOJOKEHUS
MOJIEKYJIAPHO- 1 bubnuoreka [JOK
KUHETUYECKON TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOITBEPKACHUS
) Macca u pa3mep aTOMOB U i
MOJIEKY I
Mognenu TBEpIOTO,
3 ’KHMJIKOTO U Ta3000pa3HOro 1 bubmmorexa LIOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHUI BelllecTBa
OOBbscHEHUE CBOMCTB
TBEPAOIO, JKUAKOIO U
4 ra3000pa3HOr0 COCTOSTHUM 1
BElIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TEOPUH
5 Kpucrannumueckue u 1 bubnuoreka LIOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue u 1 bubmuoreka [JOK
KaluJUISIPHOCT. https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE



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

HaTAXCHUC

TennoBoe pacupeHue u

bu6mmoreka [IOK

7
c)Katue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TEMIIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO
IBHKEHUS YACTHUI]
BuyTpennsis sHeprus.
9 Crioco0ObI U3MEHEHUS bubmmorexa LIOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN 3HEpruu
10 Buner Tenmonepenaun bubmmorexa LIOK
a pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTrHueckoe
1 HCIIOJIb30BAHUE TEIUIOBBIX bubmuorexa [JOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuaioB B IEJISIX
sHeprocOepexkeHus"
12 KomndecTBO TEIIOTHI. bubmnoreka LIOK
V nenpHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO
13 Oamanca. TemmooOMeH u bubmaorexa [IOK
' https://m.edsoo.ru/ff0a7088
TEIIOBOE paBHOBECHE
14 JlaGopartopnast pabota bu6mmoreka [JOK

"UccenoBaHue SIBICHUS
Ter1000MeHa pu

https://m.edsoo.ru/ff0a6a98



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

CMEIIMBAHUH XOJIOIHOU U
ropsiuei Bojbl"

Pacuer koanu4decTBa
TEIUIOTHI, HEOOXOIUMOTO

15 JUIS HATPEBAHUS TEJa U
BBIJICJISIEMOTO UM TIPU
OXJIQXKIEHUU
JlaGoparopHasg pabora
16 "Ono Fe) GJII;HI/IG . eJILHOH bubmorexa [IOK
pea yA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
DHeprus TOIUIMBA.
17 V nenpHas TEIIoTa Bubmorexa ITOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
[ImaBienue u
OTBEp/ICBaHUE
18 KPUCTALINYECKUX TEII bubmorexa LOK
p ’ https://m.edsoo.ru/ff0a71d2
VY nenpHasd TEIIOTa
IUIABJIEHUS
JlabopartopHnas pabota
19 "Onpenenenue yaeaIbHOU bubmorexa LOK
pea yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJICHUS JIbIa
20 [TapooOpazoBanue u bubmuorexa [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y genvnas
1 TEIUI0Ta NapooOpPa30BaAHUS bubmmorexa [IOK

Y KOHJICHCAITUH.
3aBUCHUMOCTb TEMIEPATYyphl

https://m.edsoo.ru/ff0a786¢



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

KHUIIEHUS OT aTMOC(EepHOTO
JTABJICHHSI

22

Brnaxxnocts Bo3myxa.
Jlaboparopnas pabota
"Onpenenenue
OTHOCUTEIILHOW BJIAXKHOCTH
BO3IyXa"

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

23

Pemenue 3agay Ha
ONpeieTICHUE BIAKHOCTH
BO3/lyXa

24

[TpuHIMTBL pabOTHI
TEIUIOBBIX JIBUTATEIEH.
[TapoBast TypOuHa.
JlBuratens BHYTPEHHETO
CropaHus

25

KIIJI renmoBoro
nBuratens. TermioBbie
JIBUTATEIN M 3aIUTa
OKpY’KaromIeil cpe/pl

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

26

3aKOH COXpaHEHHUS U
MIpEeBpaLICHUs SHEPTUHU B
TEIUIOBBIX IMpolieccax

27

ITonroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "TernnoBbIe SIBICHUS.
N3MeHnenue arperaTHbIX
COCTOSIHM BenrecTna"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a83{2



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

28

Konrpomnbnas padora mo

Teme "TermoBbIe IBICHUS.

N3menenune arperaTHeIxX
cocTosiHUi BeecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[sa
pOJ1a BIEKTPUUECKHUX
3aps0B

30

Ypoxk-uccienopanue
"DnexTpuzanus Teln
WHIYKIUEN U TIPU
CONPUKOCHOBEHUU"

31

B3aumonelictBue
3apSKEHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNeKTpUYEeCcKoe MoJe.
HampsxkenHoCTh
AIEKTPUYECKOTO TOJIS.
[IpuHuun cynepno3unuu
ANEKTPUUECKHUX TTOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrTpudeckunx
3apsiA0B. DJIEMEHTapPHBII
3apsa. CTpoeHue aToma

34

[IpoBoHMKYN U
JIADIICKTPUKH. 3aKOH
COXpaHEHHUs
ANEKTPUUECKOTO0 3apsiaa

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6



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

Perenue 3anay Ha

35 MMPUMEHEHNE CBOMCTB bubmoreia HOK
p https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsI0B
DNEKTPUUECKUH TOK,
YCJIOBHS €T0
36 CYIIIECTBOBAHUS bubmorexa HOK
v ' https://m.edsoo.ru/ff0a95a4
HcTounuku
AIEKTPUIECKOTO TOKA
37 JlelicTBUA 2IIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue
"JlelicTBue
38 JJIEKTPUYECKOTO I0JIS Ha 1
MIPOBOJIHUKYU U
JIUDIIEKTpUKN"
DJIEKTPUYECKUI TOK B
39 MeTaJlIax, KUJIKOCTIX U bubmorexa [OK
» AU https://m.edsoo.ru/ff0a9838
raszax
40 DJIeKTpUYecKas Leb U €€
COCTaBHbBIE YaCTH
Cuna toka. JlabopaTopHas
pabora "M3mepenue u bubnmoreka [JOK
41 0.5
pETYJIMPOBAHUE CUITBI https://m.edsoo.ru/ff0a8bd6
ToKa"
42 DIIeKTpUYECKOe 0.5 bubmmoreka [{OK

HanpsbkeHue. BonbTmerp.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0a9¢14



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc

"Usmepenue u
peryiupoBaHue
HanpspkeHus"

43

ConpoTuBienue
IIPOBOJIHUKA. Y IETIbHOE
COIIPOTHUBJICHUE BELECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas pabota
"3aBUCUMOCTH
AIIEKTPUYECKOTO
COIIPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI,
TUIOINAAM TTOTIEPEYHOTO
ce4eHus u mMaTepuana”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIsl ydacTKa Lienu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTtopHnas pabota
"UccaeqoBanue
3aBHCHMOCTH CHJIBI TOKQ,
UYILIET0 Yepe3 Pe3ucTop,
OT COMPOTHUBIICHUS
pE3UCTOpa M HAIPSHKCHUS
Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnepoBaTenbHOE U
napajijieJIbHOC COCANHCHUS
IMPOBOAHUKOB

48

JlabopaTtopHnast pabota

bu6mmoreka [IOK



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

"[IpoBepka mpasuiia
CJIO’KEHHUSI HANIPS)KEHUN
IIPHU MOCIIEN0BATEIIBHOM
COEJIMHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58

Jlaboparopnas pabota
"[IpoBepka mpaBuia AJis

bu6mmorexka [JOK

49 | ¢ OKa
FIIHL TOXA TIpH https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEJIMHEHUH Pe3UCTOpOB"
Pemenue 3amau Ha
IpuMeHeHne 3akoHa Oma bub6nuoreka LIOK
50
JJT pa3JInYHOTO https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOHUKOB
Pabota u MoutHOCTH
51 AIEKTPUUECKOTO TOKA bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0ab124
3akon J[xoynsa-Jlenna
Jlaboparopnas pabota
5 "OnpezneneHue paboThl U bub6nuorexa LIOK
MOILIHOCTH 3JIEKTPUUECKOIO https://m.edsoo.ru/ff0ab3e0
TOKa"
DJeKTpUYeCcKue ey U
moTpeOuTe TN
53 SIIEKTPUYECKOU SHEPTUHU B bubmorexa [OK
p p https://m.edso0.ru/ff0ab660
obiTy. KopoTkoe
3aMbIKaHUE
54 [TogroroBka bu6mmoreka [IOK



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

KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUIECKUe
3apsabl. 3apsHKEHHBIE Tela
Y UX B3aUMO/JICHCTBUA.
[TocTrossHHBII
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c

55

KonTponbHas padota no
TeMe "DIEeKTPUUYECKUe
3apsabl. 3apsHKEHHBIE Tela
Y WX B3aUMO/JICHCTBUS.
[TocTostHHBIM
AIEKTPUYECKUN
ToK'"/Bcepoccutiickas
MpoBepoyHasi paboTa npu
MIPOBEJICHUHU C
HCIIOJIb30BaHNEM
KOMIIbIOTEpa

bubmnoreka [IOK
https://m.edsoo.ru/ff0abea&

56

ITocTossHHBIE MATHUATEI, HX
B3aNMOJICHCTBHE

57

Ypok-uccnenoBaHue
"U3yuenue noneit
HOCTOSIHHBIX MAarHuTOB"

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

58

MarauTHoOe MoJe.
MaruauTHoOE 110J1€ 3eMJIM U
ero 3Ha4eHHe JJIs JKU3HU
Ha 3emie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena.

bu6mmoreka [JOK



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

MarauTHoe 1oe
AIEKTPUYECKOTO TOKA
MaFHI/ITHOG I10J1C KaTYHIKI/I
C TOKOM

https://m.edsoo.ru/ff0ac1d2

60

IIpumeHeHne
AJIEKTPOMATrHUTOB B
texHuke. JlabopaTopHas
pabora "U3yuenune
IEUCTBUSI MAarHUTHOT'O
TOJISI Ha IPOBOIHUK C
TOKOM"

0.5

bu6mmorexka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOBUTATED
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
AJEKTPOJBUIATEIICH B
TEXHUYECKUX YCTPOMCTBAX
U Ha TpaHCHOpTE.
JlaGopartopnast pabota
"KoHcTpyupoBanue u
n3ydeHue padoThbl
AJEKTpoaBUraTess"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

Omneitel @apanest. 3akoH
AIIEKTPOMATrHUTHON
nHaykunu. [Ipasumno Jlenna

63

DIIeKTPOreHepaTop.
CrniocoOblI monyyeHus
AIEKTPUYECKON SHEPIUH.



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

DIIEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX
HNCTOYHHUKaAX BHGPFI/II/I

IToaroroBka k
64 KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpUIECcKHe 1

MAarHUTHBIE SBJIcHUA"

KonrposnbHas padora no
TeMe "DIIeKTpUIECKHE U
MarHUTHbIE

65 | sBnenus"/Bcepoccuiickas
npoBepouHas paboTa npu
NIPOBEICHUH Ha OyMa)KHOM
HOCHTENEe

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

PezepBHbliil ypok. Pabora c
66 TEKCTaMU I10 TEME
"TernoBble ABIeHUA"

bubmuoreka [{OK
https://m.edsoo.ru/ff0acc5e

PesepBHblii ypok. Pabora c
7 | TeKeTaMH mo Teme
"IlocTOsIHHBIH

ANEKTPUUECKUH TOK"

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

PesepBHbIii ypok. Pabora ¢
68 TEKCTaMH 110 TeME

"MarguTtHble aBiaeHusd"

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KVIACC

N KouunyecTBO 4acoB DJIeKTPOHHbIE
; Jara uudpoBbie
n/ Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3yqeHmust o0pa3oBaTe/bHbIE
n padoThI padoTbI
pecypchl
| MexaHn4deckoe IBHKEHHE. 1
MarepuasibHasi TOYKa
Cucrema orcuera. bu6mmnoreka [JOK
2 OTHOCHTEHHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYCCKOTO JBUKCHUS 4
bu6mmorexa [JOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJTMHEHOE JIBFDKCHUE .
HepaBnomephnoe
4 MIPSMOJIMHEHOE JIBHKEHHE. {
Cpennsisi ¥ MTHOBEHHAs
CKOPOCTh
[TpssMmonuHEeitHOE bubnmorexa [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JIBIDKCHHE. Y CKOpEHHUe 4
CKopocTh MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO 1
nerxeHus. ['padux
CKOPOCTH
7 JlaGopaTtopHnast pabota 1 1 bubnuorexa [JOK
"OnpeneneHne yCKOpeHus https://m.edsoo.ru/ff0adbl



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

TeJla IIPU PaBHOYCKOPEHHOM

I'yka

JIBUKEHUH 10 HAKJIOHHOM 8
TJIOCKOCTH"
CB00OOIHOE TIaJICHHE TEIl.
8
OmnprTel I'anunes
PaBHOMeEpHOE ABMXKEHUE IO
okpyxHocTu. [lepuon n bubnuorexa [IOK
9 4acToTa OOpaIeHHs. https://m.edsoo.ru/ff0ael7
JluneitHast ¥ yriaoBas 6
CKOpOCTHU
10 LlenTpocTpeMuTenbHOE
YCKOpEHUE
N bu6mmoreka [IOK
IIepBriit 3akoH HproToHa.
11 p https://m.edsoo.ru/ff0ac61
Bexrop cuibl )
Bropoii 3akoH HeroTOHA. bubmoreia HOK
12 . https://m.edsoo.ru/ff0ae72
PaBHoOpelicTBYIOIIAsA crita .
. bubmuoreka [JOK
Tpetuii 3akon HeroToHA.
13 P https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenwe 3agau Ha bu6mmorexa [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herotona £
bub6morexa [JOK
Cuna ynpyroctu. 3aKoH
15 https://m.edsoo.ru/ff0aeca

2



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

Perenue 3agay o teme

16
«Cuia ynpyroctum»
JlaboparopHnas pabota bubnuoreka [IOK
17 «Omnpenenenne )KeCTKOCTU https://m.edsoo.ru/ff0ace2
IPYKUHBD) 8
bu6mmnoreka [JOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
bu6mmoreka [IOK
Pemenue 3amau o reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGoparopHas pabota
" bu6mmoreka [IOK
Omnpenenenue
20 https://m.edsoo.ru/ff0af8b
K023 unreHTa TpeHus .
CKOJIbKEeHUs" B
Pemenue 3amad o reme bubmuotexa [JOK
21 "3akonsl HetoToHa. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuina tpenus" €
Cuia TSDKECTH U 3aKOH
bubmnoreka [IOK
BCEMHUPHOT'O TATOTEHUSI.
22 https://m.edsoo.ru/ff0af04
Yckopenue cBOOOTHOTO 4
MaJCHUs B
Ypok-koHpepeHus
" JIBM>KeHUE TeJl BOKPYT
23 TPaBUTAILIMOHHOTO LIEHTPA

(ConmueuHas cuctema).
lNanaktukn"



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

Perenue 3agay o teme

24 "Cuna TSHKECTH B 3aKOH bubmmorexa [JOK
" https://m.edsoo.ru/ff0af5{8
BCEMHPHOTO TATOTCHUS
[TepBas kocmuyeckas bubmmorexa [JOK
25 ckopoctb. HeBecoMocTh 1 https://m.edsoo.ru/ff0af33
neperpys3Ku Y
PaBHOBeCHE MaTepuaIbHON
TOYKH. AGCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOTO bubmorexa [TOK
26 . " https://m.edsoo.ru/ff0afe3
TeJa C 3aKperyIEHHOI 0ChbIO P
BpallleHUsi. MOMEHT CHIIBL. B
LenTp TsKECTH
PaBHOBECHE MaTepUaIbHON
TOYKH. AGCOTIOTHO TBEPAOE
27 Teso. PaBHoBecHe TBEPAOToO
TeJa C 3aKPeIIEHHOI 0ChbIO
BpalleHusi. MOMEHT CHIIBL.
LenTp TsKECTH
Pemenue 3agau mo Teme bu6mmoreka [IOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TskecTH" 4
[ToaroroBka K KOHTPOJIBHOM
paboTe Mo TeMe bubnuorexa [JOK
29 " https://m.edsoo.ru/ff0b040
MexaHn4eckoe ABIKCHHUE. 2
Bs3aumozeiictBue ten" -
30 KoHnTtponbnas padota mo bubmuotexa [JOK
TeMe "MexaHH4ecKoe https://m.edsoo.ru/ff0b06e



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

nBkenne. Bzaumonencraue
n

(e}

TeN
Nmnynsc Temma. UMmymnsc
bu6mmoreka [IOK
CUJIBL. 3aKOH COXpaHEHUS
31 https://m.edsoo.ru/ffOb07f
UMITyJIbCa. YIIPYyroe u N
HEYIPYroe B3aMOICHCTBHE -
Pemenue 3amad o reme bubmuotexa [JOK
32 "3aKOH COXpaHEHMsI https://m.edsoo.ru/ff0b096
umiyibca' c
Ypok-koHbepeHus
33 "PeakTUBHOE OBU)XEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
Mexanuyeckasi padota u
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
bub6mmorexa [JOK
PaboTa cuitbl TSKECTH, CHITBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIbI TPEHUS g
JlaGopaTtopHnas pabota
«Omnpenenenue pabOThI CUIIBI
16 TPEeHHUsI IPU PABHOMEPHOM
JBUKCHHUH TEJa IO
TOPU30HTAIBHOMN
MOBEPXHOCTU»
37 CBsi3b 2HEPTUH U PaOOTHI.
[ToTenuuanbHas SHEPTUA
38 Kunernueckas sneprus. bubnuorexa [JOK



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

TeopeMa 0 KHUHETUYECKOM
SHEPTUU

https://m.edsoo.ru/ff0b0c3
2

3aKOH COXpaHEHMsI SHEPTUU

39
B MEXaHHKE
JlaGopatopHas paboTa bubnuoreka [IOK
40 «3y4yenue 3akoHa https://m.edsoo.ru/ffOb12f
COXpaHEHUS YHEPTUN e
bu6nmmoreka [IOK
KonebarenbHoe nBMKEHUE U
41 https://m.edsoo.ru/ff0b185
ero XapaKTePUCTHKU g
3aryxaromue KoneOaHusl. bubnuorexa LIOK
42 BrinykeHHbIE KOJIeOaHMsl. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MareMatnyeckuii u
NpPY>KUHHBIA MasiTHUKA
Ypok-uccienoBaHue
bubmnoreka LJOK
«3aBUCHUMOCTb IIEpPUOJIA
44 . https://m.edsoo.ru/ff0b197
KOJIEOaHUH OT JKECTKOCTH .
HPY>KUHBI U MaCChL IPy3a» -
45 [IpeBparenue sHEPruu Npu
MEXaHUYECKUX KOJIEeOaHUIX
JlabopaTtopHnast pabota
bu6mmorexa [JOK
«OrnpeneneHye 4acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuoza Kojaebanun .
MPYXKUHHOTO MasiTHUKa N
47 JlaGopaTtopHnast pabota bubmuorexa [JOK



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

«IIpoBepka HE3aBUCHMOCTH
nepuojia KojaebaHuii rpysa,
IIOABCHICHHOI'O K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHn4uecKne BOJHEI.
CBoiicTBa MEXaHHUYECKHUX
BOJIH. [IponosibHBIE 1
MOTIEPEYHBIE BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koHpepeHuus
"MexaHH4YeCKHE BOJHEI B
TBEPIOM TeJIe.
CelicMuyeckue BOJHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccienoBanue
"HaOroneHe 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

53

VYpok-koHpepeHIus
"VbpTpa3Byk U HHGpPa3BYyK B
IIPUPOJE U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23¢
a

54

IToaroroBka K KOHTPOJIBHOMN
paborte 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue

bub6mmorexa [JOK
https://m.edsoo.ru/ff0b25f
0



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

KoJieOaHus U BOJIHbBI"

55

KonrposnbHas padora no
TeMe "3aKOHBI COXPAHEHUS.
MexaHnueckue KoineOaHus u
BOJIHBI"

56

DJIEeKTPOMarHUTHOE TOJIE.
3JICKTpOMaFHI/ITHI>Ie BOJIHBI

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b2ab
e

57

CsoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH

58

Ypok-koHpepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcmons3oBanne
AJIEKTPOMATrHUTHBIX BOJIH
JIJISI COTOBOM CBS3H"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe
6

59

Ypok-uccnenoBaHue
"N3yueHue CBOUCTB
AJIEKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIEHOTO
tenedona"

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

60

Pemenue 3amau Ha
OIPEAEIEHUE YACTOThI U
JJINHBI BHCKTPOMaFHI/ITHOfI
BOJIHBI

61

DJIeKTpOMarHuTHasi mpupoaa
cBera. CKOpOCTh CBETA.
BomnHoBEIE cBOIICTBA cBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d
0



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

62

Hcrounuku ceera.
IIpssMmonuHenHOE
pacIpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

bubmuoreka [JOK
https://m.edsoo.ru/ff0b365
8

63

3aKOH OTpaKE€HUs CBETA.
3epkana. Pemenne 3a1a4u Ha
IIPUMEHEHUE 3aKOHA
OTpPaKCHHSI CBETA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b38c
4

64

[Ipenomnenue cBera. 3aK0H
NPEJIOMIICHUS CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3ae
a

65

[TonHoe BHyTpeHHEE
OTpakeHHE CBETA.
Hcnonp30BaHue MOIHOTO
BHYTPEHHET0 OTPa)KEeHHUS B
ONTUYECKUX CBETOBOJIAX

bubmnoreka IIOK
https://m.edsoo.ru/ff0b3c5
c

66

JlaGopaTtopHnast pabota
"UccneqoBanue
3aBHCHMOCTH yTIJia
MIPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia NMajeHus Ha
rpaHuile "Bo3ayx-cTekyio""

67

VYpok-koHpepeHus

"M cnonp30BaHME IIOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"



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

JInusel. OnTrnyeckas cruia

bubmanoreka [IOK

68 https://m.edsoo.ru/ff0b3{2
JIMH3bI
[y
. bu6mmoreka [JOK
[Toctpoenune nzodpaxxeHuii B
69 https://m.edsoo.ru/ff0b444
JIMH3aX
a
JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO Bubmiorexa OK
70 . https://m.edsoo.ru/ff0b420
PACCTOSIHUS ¥ OTITHYECKOM 6
CHJIBI COOMPAFOIICH JTNH3HI" -
Ypok-koHbepeHIHs bubnmnoreka [JOK
71 "OnTHYecKue JUH30BBIE https://m.edsoo.ru/ff0c0a7
npuOopsI" €
r bubmuoreka [JOK
J1a3 KaK ONTUYeCKas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypok-koHpepeHIus
73 "IledexTsl 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro cBera B
bu6mmorexa [JOK
crektp. OnbiTel HetoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CroxeHue CeKTpaabHbIX .
uBeToB. Jlucnepcust cBeta -
75 JlaGopaTtopHnast pabota bubmuotexa [JOK
"OnBITHI IO PA3T0KEHUIO https://m.edsoo.ru/ff0cOe2

0eJI0ro CBETa B CIIEKTP U
BOCTIPHSITHIO I[BETA

a



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

IPEMETOB MPH UX
HaOJIOZICHUU Yepe3
1[BETOBBIE (PUIBHTPHI"

YPpOK-IIpaKTUKYM
"BoIHOBBIE CBOIICTBA CBETA:

76
Jycriepcust, HHTepQepeHnus
u nudpakaus”
bu6mmorexa [JOK
Omneitet Pesepdopna u
77 pdopa https://m.edsoo.ru/ff0c12a
TUTAaHEeTapHAsI MOZICITh aTOMa 2
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue 1 noriouieHue bubnuoreka [IOK
79 cBeTa aToMOM. KBaHTBI. https://m.edsoo.ru/ff0c144
JInnelyaTeie CIEKTPHI c
Ypok-npakTuKym bubnunorexa [JOK
80 "HaGmroienue criekTpoB https://m.edsoo.ru/ff0c155
ucyckanus’" 0
bu6mmorexa [JOK
81 PannoakTHBHOCTE U €€ BUIIBI https://m.edsoo.ru/ff0c167
2
bu6mmoreka [IOK
CTtpoeHue aTOMHOTO sJIpa.
&2 https://m.edsoo.ru/ff0c18a
Hyxnonnas moaens .
p bub6morexa [JOK
aJIMOAKTUBHEIC
83 https://m.edsoo.ru/ff0clal

npeBpaieHus. 30tormnsl

4



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

Perenue 3agay no teme:

bu6nmnoreka [JOK

84 "PanuoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npeBpauieHus " a

85 [lepuon nmonypacnana
Ypok-KoH(pepeHIUs
"}?azmoaKTqI)/IBF;IHe W3ILyYEHHUS bubmiorexa HOK

86 https://m.edsoo.ru/ff0c212
B [IPUPOJIE, MEAUIIUHE, 6
TexHuKe" a
SnepHbie peakiuu. 3aKOHbI bubmuotexa [JOK

87 COXpaHEHUs 3apsAI0BOro U https://m.edsoo.ru/ff0clcS
MacCOBOT'O YHCET 8
OHeprusi CBsI3u aTOMHBIX bubnmorexa [JOK

88 anep. CBsI3b Macchl U https://m.edsoo.ru/ff0c1d7
SHEPTrUn a

29 Penrenue 3amad mmo reme
"Snepuble peakuun”
Peakiinu cuHTE3a U ACIICHUA bu6mmoreka [JOK

90 anep. ctounuky sHEpruun https://m.edsoo.ru/ff0c1e8
CodHia u 3B€311 8
Ypok-koHpepeHuus
"SI nepHast SHEpreTuKa.

91 JleiicTBUS paarOaKTHBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3msI"

92 [ToaroroBka K KOHTPOJIBHOM bubnmoreka [JOK

pabote 1o Teme

https://m.edsoo.ru/ff0c223



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

"DJIeKTPOMarHuTHOE TOJIE.
DNIeKTPOMarHUTHBIE BOJTHBI.
KBauroBsie sBieaus"

[¢}

KonrtposbHas pabora mo
TeMe "DIeKTPOMarHuTHOE

93
nosie. DIIEKTPOMarHUTHBIE
BOJiHBI. KBaHTOBEIC sSIBICHUS"
[ToBTOpenue, obo0IIEHHE.
JlaGopaTopHbie pabOTHI 11O bubmorexa [IOK
94 kypey "BsamvoeiicTsue https://m.edsoo.ru/ff0c245
Ten" :
[ToBTOpenue, o6o0IIEHHE.
Perenne pacueTHbIX U bubmmorexa TIOK
95 KAHECTBEHHBIX 3A/AT 110 https://m.edsoo.ru/ff0c257
teMme "TeroBble npouecchl” 2
[ToBTOpEHME, 000OIICHHE.
Pewienue pacyeTHbIX U bubnuorexa [JOK
96 Ka4yeCTBEHHBIX 3a]1a4 MO https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TemioBbix 2
nBuraresei”
[ToBTOpeHme, 0600IICHHE.
Pemenune pacueTHbIX U bubnuorexa [JOK
97 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
ANEKTPOYCTaHOBOK"
98 [ToBTOpenwue, 0600IICHHE. bu6mmoreka [IOK
JlaGopaTtopnsie paboThI 1O https://m.edsoo.ru/ff0c2c5



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e

Kypcy "CBeToBbie siBiCHHS" 2
[ToBTOpenue, o6o0IIEHHE.
Pabora ¢ TekcTamMu 1o TemMe bubmmorexa TIOK

99 1 https://m.edsoo.ru/ff0c2d6
"3aKOHbBI COXpaHEHUS B X
MeXaHHKe" a
[ToBTOpenue, 06001IeHNE. bubnuoreka [IOK

100 Pabora ¢ TekcTamu o Teme 1 https://m.edsoo.ru/ff0c2e8
"Konebanus u BOJIHbI" 2
[ToBTOpEHME, 000OIICHHE. bubmnoreka LIOK

101 Pabora ¢ TekcTamu o Teme 1 https://m.edsoo.ru/ff0c304
"CBeToBbI¢ sIBICHUS" 4
[ToBTOpenwue, 0600IICHHE.

102 Pabora ¢ Tekctamu o Teme |
"KBanToBas u snepHas
¢duzuka"

OBIIEE KOJIMYECTBO YACOB
102 27

1O ITPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dusuka: 7-i knacc: 6a30Bblil ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun U.M.,
NBanos A.U., AkunonepHoe obmectBo «M3narensctBo «IIpocBenieHuey
®uszuka: 8-i kjacc: 6a30BbIN YpoBeHb: yueOHUK, 8 kiacc/ [leppiukun 1. M.,
NBanos A. U., Akunonepnoe o6mectBo «M3narensctBo «IIpocsenienue»
®uzuka: 9-i1 kiacc: 6a30BbIi YpoBeHb: yueOHUK, 9 knacc/ [leppiukun 1. M.,
I'yrauk E. M., IBanoB A. U., IlerpoBa M. A., AKIInoHepHOE OOLIECTBO

«3marensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJA

» CoopHuK 3a/1a4 1o pusuke Kk yueoOHukam A.B. Ilepoimikuna u ap. 7-9
knaccol/ [lepeimkua A.B., U3patenbcTBO «K3aMeH»

» COoopHUK 3a1a4 1o usuke 111 7-9 KiaccoB 0011e00pa3oBaTEIbHbBIX
yupexaennit/ Jlykamuk B.U., Banora E.B., ®I'VII «3narenbcto
«IIpocBenieHne»

» Gusuka. OCHOBHBIE MOHATHSI, 3aKOHBI, (POPMYIIBI B OJIOK-CXeMax U
tabiunax/ Tpopumosa T.U., U3gaTenbcTBO « AKBapUyM»»

* becenpr no ¢usuke/ M.U. baynos., U3natensctBo «IIpocBerienner»

* KUM no dusuxe qs 7 knacca/ coct. 3opun H.U., U3gatensctBo « BAKO»

* KUM no dusuxe qs 8 knacca/ coct. 3opun H.U., U3gaTensctBo « BAKO»

* KUM no dusuxe mis 9 knacca/ coct. 3opun H.U., U3gatensctBo «BAKO»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET

bu6mmoreka IJOK

https://m.edsoo.ru
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