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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
COCTABJICHA HA OCHOBE TMOJOXXEHUW M TpeOOBaHWN K pe3ylbTaram
OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBI,
npencraBieHHbix B @I'OC OO0, a takke ¢ yd€ToM (enepaibHOM
paboueit mporpammbl BocnuTaHusd W KoHuenuuu mnpenoaaBaHus
yueOHoro npeamera « Pu3nuKay.

Conepxanue  mporpamMmbl 1o (U3MKE  HalpaBJI€HO  HA
dbopMHpOBaHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH OOYy4aloUmxcs u
OpraHM3alfio0 U3y4eHHUs (PU3MKH Ha JAEITeIbHOCTHOM oOcHOBe. B
nporpamMme Mo (PU3MKe YYUTHIBAIOTCS BO3MOKHOCTU y4E€OHOTO MpeameTa
B peasinzanuu TpedoBanuit ®I'OC OOO K mIaHUpPyEeMbIM JIUYHOCTHBIM U
METaINpeIMETHBIM pE3yJbTaTaM OOYYEHHMs, a TaKkKe MEXIpPEIMETHbIC
CBSI3M €CTECTBEHHOHAYUYHBIX yU4E€OHBIX MPEIMETOB HA YPOBHE OCHOBHOIO
oO1iero 06pa3oBaHwsL.

[Iporpamma 1o Qu3uke ycTaHaBIMBAET paclpejesieHne y4yeOHOro
Martepuajga mo rojam oOydeHus (Mo Kjiaccam), MpeajaraeT NpUMEPHYHO
MIOCJIEI0BATEIBbHOCTh M3YyYEHHSI TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHS
NPEIMETHOTO COJEp)KaHWs M Yy4€Te BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcsi.

[Iporpamma 1o ¢u3uke paszpaboTaHa C ULEIbI0 OKa3aHUS
METOIMYECKOM MOMOIIM YUYUTEI0 B CO3JaHUM paboueid mporpaMmbl MO
y4eOHOMY TIPEIMETY.

®dusuka sABIAETCS CUCTEMOOOPA3yIOIINM JIJIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE
IPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEHN, aCTpOHOMUEH 1
¢usnueckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, IPeroCTaBisieT Hanbosee sicHbIe 00pa3lbl MPUMEHEHUS
HAy4YHOT'O METOJa MO3HAaHUs, TO €CTh COCc00a MOJYyYEHUs TOCTOBEPHBIX
3HaHUU O MUDE.

Opnna w3 riaBHBIX 337a4 (PU3MYECKOro 0O0pa3oBaHUSI B CTPYKTYpE
oOmiero oOpa3oBaHUsi COCTOUT B (DOPMHUPOBAHHHM ECTECTBEHHOHAYYHOM
IPaMOTHOCTH U MHTEPEca K HayKe Yy 00yJaromuxcsl.

N3yuenue Qu3uku Ha 0a30BOM YpPOBHE MPEINOJIAracT OBJIaJCHHE
CJIeIYIOLIUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOITUMU
€CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

HAYYHO OOBACHSTD SBJICHUS;



OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HayYHOI'O UCCIEAOBAHUS;
MHTEPIPETUPOBATh JaHHBIE W HCHOJb30BaTh HAYYHBIEC JOKA3aTEIbCTBA
IUISl TIOJTYYEHHUS BBIBOJIOB.

Henun wu3ydyenuss QU3MKK HA YPOBHE OCHOBHOIO  OOIIETro
oOpazoBaHusi ompezaeneHsl B KoHuenumum mnpenogaBaHus ydueOHOTO
npenmera «Pu3nka» B 00pa3oBaTeibHBIX oOpraHuzauusax Poccuiickoit
@denepanyy,  pealM3yIOIIUX  OCHOBHbIE  0OmIeo0pa3oBaTeIbHbIC
IporpamMMbl, YTBEpPKIEHHON pemieHueM Komiernuu MuHHCcTEpCTBa
npocenienust Poccuiickoit @eneparuu (mpotokoit ot 3 aexadps 2019 r.
No [TK48H).

e usyyenus pusuku:
npuoOpeTeHUE HHTEpeca M CTPEMIICHHS OOyYaroluXCsi K HaydHOMY
U3YUYEHUIO TNPUPOIBI, Pa3BUTHUE HMX HWHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;
pa3sBUTHE MPEACTABICHUA O HAYYHOM METOAEC IIO3HAHUA W
dbopMUpOBaHHE HCCIEIOBATEILCKOIO OTHOIICHHS K OKPYXKaIOIIUM
SABJICHUSIM;

(GbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yUYeHMUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE MPEACTAaBICHUI O posin (DU3UKHU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTAaBIEHUM O  BO3MOXHBIX  cepax  Oymymien
npodeccruoHanbHON AesATENbHOCTH, CBI3AHHON ¢ (DM3UKOM, TOATOTOBKA K
JanbHeNIeMy 0Oy4eHH!IO B 3TOM HalpPaBJICHUH.

JlocTmkeHne STUX Ielied mporpaMMbl MO (PU3MKE Ha ypOBHE
OCHOBHOr0o  00miero  oOpa3oBaHusi  O0O€CNEUMBAETCS  PEIICHHEM
CIEAYIOIINX 3a4a4:
npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOCHHMH BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAHTOBBIX
ABJICHUSX;
nprUOOpEeTeHNEe YMEHUI ONMUCHIBATh U OOBSACHATh (PU3NUYECKUE SBJICHUS C
UCIIOJIb30BAHUEM IMOJTYyUYECHHBIX 3HAHU;

OCBOEHHE METOJOB pPEUIEHUs MPOCTEHMIIMX pPACUYETHBIX 3a4ad ¢
WCIIOJIb30BaHUEM buznyeckux MOJIETIEN, TBOPYECKUX 51
NPaKTUKOOPUEHTUPOBAHHBIX 3a1aY;

pa3BUTHE YMEHHI HAOII01aTh IPUPOIHBIC SIBJICHUS U BBIMIOJIHSTH OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX MPUOOPOB;



OCBOCHHE MPUEMOB paboOTHI ¢ WHMOpMaIUel HU3NIECKOTO CONIePKAHMUS,
BKJTFOYasi HH(OPMAITUIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHAIA3 U
KpUTHUYECKOE OlICHMBaHKE UH(OpMAIUY;

3HAKOMCTBO €O  cepamMu  MPOPECCUOHAIBHOM  JIESITEIbHOCTH,
CBA3aHHBIMM C  (U3HKOM, ¥  COBPEMCHHBIMU  TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIKCHUSX (DU3UICCKON HAYKH.

Ha usydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO
obmrero oopa3zoBaHusi oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B HeZlelo), B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce —
102 yaca (3 yaca B HEJIETIIO).

[IpennaraeMelii B nporpamme no (pusuke nepeveHsb J1adbopaTopHbIX
paboT U OMBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUYUTENb JeNaeT
BBIOOp MpOBEACHUS JIA0OPATOPHBIX pPabOT M ONBITOB C YYETOM
WHJIUBUY AJIbHBIX 0COOEHHOCTEH oOyJaromuxcs, CIIMCKa
AKCIEPUMEHTAIIBHBIX 3aJaHui, MpeJjaraéMbiX B paMKax OCHOBHOIO
rocyapCTBEHHOT0 3K3aMeHa 1o (U3MKe.



COILEP KXAHUE OBYYEHUSA
7 KIIACC

Pazgea 1. ®usuka 1 e€ poib B IO3HAHUU OKPY:KAKOIIEr0 MUPA.

®uszuka — Hayka O npupozne. fBneHus npuponbsl. Pusndeckue
ABJICHUS: MEXAHWYECKUE, TEIUIOBBIE, DJIEKTPUUYECKHE, MAarHUTHBIE,
CBETOBBIE, 3ByKOBBIC.

dusnueckue BenUUMHBL. M3MepeHue (PU3MUECKHX  BEIUYUH.
®uznueckue mnpubopsl. Ilorpemnocts u3MepeHuil. MexayHapoaHas
CUCTEMA €ITMHULL.

Kak ¢usuka m apyrve ecrecTBEHHblE HAyKH H3Y4alOoT MPUPOLLY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHUA: HAONIOJEHHE, TIOCTAaHOBKA
HAay4HOTO BOIIPOCA, BBIJBM)KECHUE THIIOTE3, DKCIIEPUMEHT IO ITPOBEPKE
rUnoTe3, o0ObsiCHeHHe HaOmogaemMoro siBiaeHus. Onucanne (Qpu3nyecKux
SABJIEHUH C IIOMOLIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC
SABJICHUS.

®duznueckue MpuOOPHI U MpoLEeAypa NPSMBIX U3MEPEHUN aHAJIOTOBBIM U
1(GPOBBIM MPUOOPOM.

Jlabopamopnuie padbomosl u onvimot.

OnpeneneHue UEHbI AeIEHUs IIKaIbl U3MEPUTENIBHOTO MPUOOpa.
N3mepenne paccTOsSHAMN.

N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

Onpenenenne pa3MepoB MajbIX TEI.

N3mepenne Ttemmeparypsl IpU MOMOIIU >KUIAKOCTHOIO TEPMOMETpaA H
JNAaTYUKA TEMIIEPATypPBhI.

IIpoBenenne uccienoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH NOJIETA
HIapuKa, MyneHHOro rOpU30HTAIBHO, TeM O0JIbllle, YeM OOJIbIlIe BhICOTA
mycKa.

Paznen 2. [lepBoHayajibHbIe CBEJICHUS 0 CTPOCHUM BelleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJEKYJbI, UX pa3Mmepbl. ONbITHI,
JOKAa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>xeHune yacTtul] BenectBa. CBs3b CKOPOCTH JBUKEHHS YACTHL] C
temneparypoii. bpoyHoBckoe aBwkenue, auddysus. BzaumoneiicTeue
YaCTULL BEIIECTBA: IPUTSKEHUE U OTTAIIKMBAHUE.



ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U
TBEPABIX (KPUCTAUIMYECKUX) TelI. B3auMOCBs3b MEXAYy CBOIICTBAMHU
BEILIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHrneM. OcoOEeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6nronenue OpoOyHOBCKOTO JIBIKCHHSL.

Hab6mronenue nuddysun.

HaGmiogenue  siBneHud,  OOBACHSIOUIMXCS ~ MPUTSDKEHUEM — WJIU
OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomosl u onvimol.

Ouenka JuaMmeTpa aromMa METOAOM psiioB  (C  MCIOJIb30BAHUEM
dhotorpaduii).

OnbITh IO HAOIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnpITI IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO IPUTSKCHHUSL.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JABWKEHUE. PaBHOMEpPHOE UM HEPABHOMEPHOE
neuxeHue. Ckopoctb. CpenHsAsi CKOpPOCTb MpU  HEPAaBHOMEPHOM
JIBUXKEHUU. Pacy€T myTu U BpeMeHU ABUKEHUSI.

SIBiieHne uWHepLUMU. 3aKOH HWHEPIUU. B3aumopencTBHE TeNn Kak
MpUYMHA M3MEHEHHUsSI CKOPOCTHM JBWXKEHHS Tell. Macca Kak Mepa
uHepTHOCTU Tena. IlnotHocTh BemiecTBa. CBA3b  IJIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojiercTus Tesu. Cuia ynpyrocT u
3akoH ['yka. M3MepeHue cuiibl ¢ MOMOLIBIO AWHAMOMETpA. SBiIeHUE
TATOTEHUsI U cuiia TsokecTd. Cuia TSKECTH Ha JIPYyrux IuiaHeTtax. Bec
tena. HesecomocTh. CriokeHUe CuJjl, HAPaBICHHBIX MO OAHOW MPSIMOM.
PaBHopnelicTBytomas cui. Cuiia TpeHus. TpeHHre CKOJbXKEHUS U TPEeHUe
nokos. TpeHue B IpUpoJIe U TEXHUKE.

Hemoncmpayuu.

HabGnronenue MexaHnueckoro IBM>KEHUS Tela.

N3mepenne ckopoCTH NPSIMOJIMHEHHOTO ABUKEHUSI.
HabGnronenue siBjeHUst HHEPIUH.

Hab6nronenue n3MeHeHnsI CKOPOCTH TPH B3aUMOJCHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJICUCTBUIO TEII.

CrnosxeHue CuJjl, HalpaBJICHHBIX 110 OJHOU MPSMOIA.

Jlabopamopnuie padbomost u onvimot.

OrnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBHXKEHHMS (IIapUKa B KHUIKOCTH,
MOJIEJIHU JIEKTPUYECKOr0 aBTOMOOWIIS M TaK Jlajee).



Omnpenenenue cpelHell CKOPOCTH CKOJBKEHHS OpycKa WM IIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

Ornpenenenre mIOTHOCTH TBEPAOTO TeNA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHON CUIIBL

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJBXKEHHUS OT
BECa TEJIa U XapaAKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHne TBEPABIX TeJ, dKUAKOCTEH U Ta30B.

Hasnenue. CriocoObl yMEHBIIEHUS W yBEIMYECHHS JaBJICHUS.
JlaBnenue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00bEMA, TeMIepaTypshl.
[lepenaua naBneHusi TBEPABIMU TEJIAMH, KUIAKOCTAMH M razaMu. 3aKOH
[Tackans. ITHeBMaTHueckue MalIuHbl. 3aBUCUMOCTD JAaBJIEHUS KUJIKOCTH
ot rayOunbl. ['mapoctarnueckuit napaaokc. CooOmiarouecs cocybl.
['mapaBnnyeckre MEXaHU3MBIL.

Atmochepa 3emiaum wu armochepHoe naBineHue. [lpuuunb
CYILIECTBOBaHMs BO3AymHON 000m0uku 3emin. Onwir Toppuuenim.
N3mepenne armochepHOro AaBieHHUS. 3aBUCHUMOCTb aTMOC(HEpHOTO
JaBJICHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mns uzmMepeHus
aTMOC(EpHOro aBJICHUS.

JlelicTBHE KHUJKOCTM M ra3a Ha IMOrpyKEHHOE B HUX TEJIO.
Brirankuaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.
BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a oT TeMIepaTyphl.

Ilepenaua naBieHuUs KUIAKOCTHIO U Ta30M.

Coo01aromuecst cocybl.

['mppasnuueckui mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JABIICHUS.

3aBUCMMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BbEéMa MOTPYXKEHHOW YacTh
T€Ja U IMIIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBue maBaHus TeJ: MJIABAHUE WM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHHUS MIIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomosl u onvimol.

UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEéMa MOrpyKEHHOM
B KUJIKOCTb YAaCTH TEJIA.

OnpeneneHrue  BBITAJIKMBAIONICH CWIbL, JCHCTBYIOIIEWM Ha  TeJo,
[OrpYyKEHHOE B JKUIKOCTD.



IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEW CHIIBL, JIEHCTBYIOLIEH HA
TEJIO B JKUIAKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAIIKUBAOIIEH CHIIBL,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMa IMOTrpYy>KEHHOW B
KUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa wuiIM KOHCTPYHPOBAHUE JIOAKU U
OIIpELIEJIEHUE €€ IPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTDH. DHEPrus.

MexaHnuueckas pabota. MOIIHOCTb.

[IpocThie MeXaHW3MBI: pbl¥ar, OJOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBuno paBHOBecusi pbryara. l[IpumMeneHune mnpaBwia pPaBHOBECUS
ppiuara kK Onoky. «3omotoe mpaBuio» MexaHuku. KIIJ mpocTeix
MexaHu3MOB. [IpocTbie MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas 3Heprust. Kunetnueckas 1 NOTEHUMAIbHASL SHEPT L.
[IpeBpailieHne OJHOTO BHJIa MEXAHUYECKOW SHEpPruu B JAPYroil. 3akoH
COXPAaHEHHMS SHEPTUH B MEXaHUKE.

Jemoncmpayuu.

[IprmMepbl IPOCTBHIX MEXAaHU3MOB.

Jlabopamopnuie padbomost u onvimot.

Omnpenenenre padOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU TeJa
10 TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBHil paBHOBECHS pblyara.

N3amepenune KIIJ[ HakJTIOHHOM MJIOCKOCTH.

N3yueHne 3aK0Ha COXpAHEHUSI MEXaHUYECKOW SHEPTHM.

8 KUIACC

Pa3nea 6. TenioBbIe AIBJIEHUS.

OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOH  TEOPHH
CTpoeHHus BellecTBa. Macca W pa3smepbl aTOMOB M MOJIEKyJd. OMBITHI,
HOJATBEPKAAIOUINE OCHOBHBIE ITOJIO)KEHUS MOJIEKYJISIPHOKMHETUYECKOM
TEOPUH.

Monenu TBEpAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B,
KUIKOCTEM W TBEPABIX TEJI HA OCHOBE IOJOXEHUW MOJEKYISIPHO-
KHHeTH4ecKoi Teopuu. CMauMBaHME U KaNWJUIApHBIE sBieHUs. TemnoBoe
paclIipeHHe U CxKaTHE.

Temneparypa. CBsi3pb Temmeparypbl €O CKOPOCTBIO TEIJIOBOTO
ABWOKeHMsT vacTull. BryTpennsst sHeprus. CnocoObl HM3MEHEHHS



BHYTPEHHEH SHEpruu: TeIUionepeaaya U coBeplieHue paldoTbl. Buiel
TEIJIONEPEIaUYM: TEMIONPOBOIHOCT, KOHBEKIIMS, H3TyYEHHE.

KomnuectBo TemnoTel.  YaenbHas TEIVIOEMKOCTH — BEILIECTBA.
TerooOMeH U TemIOBOe paBHOBECHE. YpPaBHEHHE TEIJIOBOro OaliaHca.
[InaBneHre W OTBEpAEBAHME KPUCTAJUIMYECKUX BELIECTB. Y JeIbHas
teriota 1uiaBneHus. [lapooOpa3zoBanme u konaeHcauus. Vcnapenue.
Kunenne. VYaenpHas Temora mapooOpa3oBaHus.  3aBUCHMOCTH
TEeMIIepaTypbl KUMIEHUS OT aTMOC(PEPHOTO JIABJICHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIIMBA. Y JeNIbHAs TEIIOTa CTOPaHUsl.

[Mpunmuner pabotel TeruoBbix naBurateneid KIIJ  TemoBoro
nBUratesis. TerIoBble ABUTATEIN U 3aIIUTA OKPYKAIOIIEH CPEbL.

3aKOH COXpaHEHHMS M TMIPEBPALICHUS DSHEPIUM B  TEIUIOBBIX
npoliieccax.

Hemoncmpayuu.
Hab6nronenue OpoyHOBCKOTO JIBIKCHHSL.
Habmtronenue nuddysun.
HabGnronenue siBjieHui cMauyMBaHus U KAMWJUISIPHBIX SIBICHUH.
HabGnroneHue TemioBoro paciuiupeHus Tei.
W3menenue naBiieHus ra3a MpU W3MEHEHHH 00bEMa W HArpEeBaHUM WITU
OXJIQXKICHHH.
[IpaBuia n3MepeHus TEMIIEPATYPBhL.
Buas! Termionepenaymn.
OxnaxkieHre Ipy COBEPLICHUH PAOOTHI.
HarpeBanue npu coBepiieHuu padOThl BHEIIIHUMU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.
Habmronenue xumnexus.
Habmtoienne nocTostHCTBa TeMIEPATyPhl MPH TUIaBJICHUH.
Mojienu TennoBbIX ABATATENEH.

Jlabopamopnvie padbomosl u onvimol.
OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO IPUTSKCHHUSL.
OnbIThI O BBIPAILIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl O HAOMIOACHHUIO TEIJIOBOTO PACIIMPEHHs Ta3oB, >KUIKOCTEH U
TBEPABIX TEIL
Onpenenenue gaBjieHus: BO3ayXa B Oa/ioHe MINPUIIA.
OnbIThl, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH AABJIEHUS BO3AyXa OT €ro
00BbEMa U HArPEBAHUS WA OXJIAXKICHUSI.



[IpoBepka rumoTe3pl JWHEHHOW 3aBUCHMOCTH JIJIMHBI  CTOJOMKaA
KHUJIKOCTU B TEPMOMETPUIECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHHs BHYTPEHHEH OSHEpruM Teila B pe3ysibTaTe
Terionepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue sBICHHUS TEIJIOOOMEHA MPH CMEIMIMBAHUM XOJOJHOM H
ropsiueu BOJBI.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOrO BOJOW IIpH
TEMI000MEHE C HArPEThIM METATUYECKUM HUIUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHHusl.

OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.

Onpenenenve yaenbHON TEMIOTHI IJIABJICHUS JIbJA.

Paznen 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onektpuzaumss Ten. JIBa  poga  AIEKTPUYECKHUX — 3apsioB.
B3aumoneiictBue 3apskeHHbIX Tell. 3akoH KyrnoHa (3aBUCUMOCTBH CHJIBI
B3aUMOJICHCTBUS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apsI0B U PACCTOSHUS
MEXy TeJIaMH).

OnekTpuueckoe mnosie. Hanpsyk€HHOCTh AJIEKTPUYECKOTO  IOJIS.
[IpuHUUN Cyneprno3uluu HJIEKTPUUYECKUX TMoJie (Ha KayeCTBEHHOM
YPOBHE).

Hocurenu anekTpuyeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUYECKHIMA
3apsa.  Crpoenue aroma. [IpoBOAHMKM W JUPIEKTPUKU. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUA TOK. YCJIOBHUS CYUIECTBOBAHHUS 3IIEKTPHUECKOTO
TOKa. VICTOYHHUKH TTOCTOAHHOTO TOKA. [[€MCTBUS JJIEKTPUUECKOrO TOKa
(TermioBOE, XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUI TOK B KUIKOCTIX
U Ta3ax.

Onextpuyeckas uenb. Cuia TOKa. DJIEKTPUYECKOE HaNpsHKEHHE.
ConpoTuBIIeHHE MPOBOJHHUKA. Y IEJIBHOE CONPOTUBJICHUE BELIECTBA.
3akoH Oma nama yvactka nenu. llocnemoBaTenbHOE M mapajuiebHOE
COEIMHEHHUE MTPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DJeKTpUUYeCKre e U MOTPEOUTENN 3IEKTPUUECKON SHEPTruu B OBITY.
Kopotkoe 3ambikanue.

ITocrosiHHBIE MarHUTHL. B3anMmonelcTBUE MOCTOSSHHBIX MarHUTOB.
MaruuTtHoe nosje. MaroHuTHoOe 1oJsie 3eMJIM U €r0 3HAYEHUE ISl )KM3HU Ha
3emsie. OnbIT Opctena. MarHuTHoOe TIOJE€  DJIEKTPUUECKOrO  TOKa.
IIprMmeHenne 3NEKTPOMAarHuTOB B TEXHUKE. /[elicTBME MarHUTHOTO MOJIA



Ha TMPOBOJHUK C TOKOM. OJEKTPOABUraTEIb IOCTOSHHOIO TOKA.
Hcnonp30BaHne dIEKTPOABUraTesIed B TEXHUYECKUX YCTPOMCTBAX M HA
TPaHCIIOPTE.

Onbitel  @apanes. SBIeHHE 3IEKTPOMArHUTHOW  MHIYKIIMH.
[IpaBuno  Jlenma.  Onektporeneparop.  CmocoObl  MOTyYEHHS
ANEKTPUYECKON DHEPruu. JIEKTPOCTAHIIMM HA  BO30OHOBIISIEMBIX
WCTOYHUKAX SHEPTUMU.

Hemoncmpayuu.

DJIeKTpU3aLus TE.

JIBa poJ1a 3NEKTPUUYECKUX 3apsA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKask MHIYKIIUSI.

3aKOH COXpPAHEHUS DJICKTPUUECKUX 3aPsJIOB.

ITpOoBOAHUKY U AUAJEKTPUKH.

MoennpoBaHu€e CUIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJISL.

M cTOYHUKM ITOCTOSIHHOTO TOKA.

JlencTBUs 3IEKTPUUECKOrO TOKA.

DJIEKTPUUECKUM TOK B JKUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne cuiibl TOKa aMIEPMETPOM.

N3MepeHnne 3meKTpuYeCcKOro HaIps)KEHUsT BOJIbTMETPOM.

Peocrtar u MarasuH conpoTUBIIEHUM.

B3aumoielicTBHUE MOCTOSHHBIX MarHUTOB.

MoenrpoBaHre HEBO3MOXKHOCTH PA3/ACICHUS MTOJOCOB MAarHUTa.
MoennpoBaHre MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoOe MoJie TOKa. DJIEKTPOMATrHUT.

JlelicTBHE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIHMH.

Onbitel @apajes.

3aBUCUMOCTh HAaIlpaBJICHUS] HWHIYKIIMOHHOTO TOKAa OT YCIJIOBUH €ro
BO3HMKHOBEHHUSI.

DJIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomosl u onvimot.

OnpITel 1O HAOIMIONCHHWIO DJEKTPU3aALMKM Tel HWHIAYKIMEH W TMpu
COINPUKOCHOBEHUH.



HUccnenoBanue AEWCTBUS JIIEKTPUYECKOrO IO HA NPOBOAHUKU U
JTVBJICKTPUKH.

COopka 1 poBepka padOThI JIEKTPUUECKON IIEMU TOCTOSHHOTO TOKA.
N3mepeHne u peryJimpoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHUE HANPSIKEHHUS.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOpP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONIPOTHUBJIEHUSI TMPOBOJHHUKA OT €ro JJIMHBL, IUIOWAAU IOIEPEYHOTO
CEYEeHUs U MaTepHaa.

[IpoBepka mnpaBWiia CIOXKEHUS HANPSIKEHUH MPU MOCIEA0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna i1 CWJIbl TOKAa IPU MNapaJUIEIbHOM COEAUHEHUH
PE3UCTOPOB.

Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTA 3JIEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, UAYILETO 4Yepe3 JaMIIOYKY, OT
HANPSOKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBanne MarHUTHOTO B3aUMOJICVCTBUS TOCTOSSHHBIX MAarHUTOB.
N3ydyenne MAarHUTHOrO TMOJNS TOCTOSAHHBIX MarHUTOB IpPU  HX
O0OBEMHEHUH U Pa3/ICIICHUN.

HccenenoBanue neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CWJIbI B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa W HANpaBJIECHUS TOKAa B
KaTyLIKE.

N3yyeHne nemcTBus MArHUTHOTO MOJISE HA MPOBOJHUK C TOKOM.
KounctpyupoBanue u nusydeHue padoThl FIEKTPOABUTATEIS.

N3amepenune KIIJ[ anekTpoaBUrareibHOM YCTAaHOBKH.

OneITel MO MCCIAEOOBAHUIO SIBJICHUSI DJEKTPOMATHUTHOW WHIYKIUU:
UCCIIENOBAHUE W3MEHCHHMI 3HAYEHUsS W HAIPaBICHUS HHAYKIHUOHHOIO

TOKA.
9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.
Mexanuyeckoe aBuxeHne. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTEIBHOCTh MEXaHNYECKOT 0 JBHKCHUS. PaBHOMepHOE



IIPSIMOJIMHENHOE IBHKeHHE. HepaBHOMEpHOE IPAMOIMHENHOE IBUKEHUE.
Cpennsisi 1 MTHOBEHHAs! CKOPOCTh Tea P HEPAaBHOMEPHOM JBUKEHUU.

Yckopenue.  PaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHUE.
CBoOoanoe nagenue. OnpITel [ anuies.

PaBHOMepHOE nBMKEHHME MO OKpyKHOCTH. Ilepmon m wacrora
oOpamienusi. JluneliHass u yrioBasi ckopocTH. LleHTpocTpemutensHOe
YCKOpEHHE.

ITepBoiii 3ak0H HbroToHa. Bropon 3akoH Herorona. Tpernit 3aKoH
Herorona. [IpuHuun cyneprno3unuu cui.

Cuna ynopyroctu. 3akoH ['yka. Cuna TpeHus: cwia TpEHUS
CKOJIbYKEHMSI, CUJIA TPEHUS TIOKOS, APYTMe BUABI TPEHUS.

Cwia TsKECTM W 3aKOH BCEMHPHOTO TATOTEHUA. Y CKOPEHHE
cBoOOgHOTO majeHud. JIBwxkenue muaHeT Bokpyr Comuua. Ilepsas
KOCMHYECKast CKOPOCThb. HEBECOMOCTH U MEeperpy3KH.

PaBHOBecue MaTepuanbHOW TOYKH. AOCONIOTHO TBEPAOE TEIIO.
PaBHOBecHe TBEPIOro Teila € 3aKPEIUIEHHON OCBhIO BpalleHUs. MOMEHT
cuibl. LleHTp TspkecTH.

Nmnynec Tenma. M3MeHeHune wummyibca. MMmynbe cuibl. 3akoH
COXpaHEHUS UMITyJIbca. PEakTUBHOE IBUKEHUE.

Mexanuveckass pabora u MOMmHOCTh. Pabota cunm TsxecTH,
ynpyrocty, Tperus. CBsi3b sHepruu u padoTsl. [loTeHnanbHas sHeprust
Tela, MOAHATOTO HaJ MOBEPXHOCTBHIO 3eMiu. lloTeHuuanbHas sHEprus
cxatoil npyxuHbl. KnHetnueckass sHeprus. Teopema O KMHETHYECKOU
SHEPrur. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

HabGnronenue MexaHU4ecKoro ABMKEHUS TeJla OTHOCUTENBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME NyTeld W TPAEKTOPUM ABWXKEHUS OJHOTO M TOrO K€ Tena
OTHOCUTEJBHO PAa3HBIX TEJI OTCYETA.

N3mepeHne ckopoCTH U YCKOPEHHUS IPSIMOJIMHERHOTO IBHKECHUSI.
HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue nBm>xeHus Tesa 1Mo OKPYKHOCTH.

Habmionenne MexaHWYeCKUX SIBICHUHM, TMPOUCXOIALUIMX B CHCTEME
orcuéra «Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHKCHUU
OTHOCUTEILHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHSI T€Ja OT MAacChl Teja U JCHCTBYIOLIEH Ha HETO
CUJIBI.

Habmroienne paBeHcTBa CUII IPH B3aUMOICHCTBUU TEll.



W3meHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenava umMIirynbca npyu B3auMOACHCTBUU TEIL.

[IpeobpazoBanus YHEPTUM NTPU B3aUMOJICUCTBUHU TEJl.

CoxpaHeHue UMIyJibca pU HEYTIPYTOM B3aUMOJACHCTBUM.

CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUU.
HabGnronenue peakTHBHOTO JBUKEHUSI.

CoxpaHeHre MEXaHMYECKON SHEPTHH ITPU CBOOOTHOM IMafICHUH.
CoxpaHeHHE MEXaHUYECKOW OJHEpPruuM TMpH JBWKEHHM Tela TMOJ
JNEWCTBUEM ITPY>KUHBI.

Jlabopamophuie padbomosl u onvimol.

KoHcTpynpoBaHue Tpakra Juisi pa3sroHa U JAJIbHEMIIEr0o paBHOMEPHOIO
JNBWKECHUS IaPUKA WA TEIEHKKHU.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIbKEHMSI OpycKa WM JIBHXKCHHS
[IapyKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHrne yYCKOpEHHUs Tella NPH PaBHOYCKOPEHHOM JIBHJKEHHH IIO
HAaKJIOHHOW INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka THUMNOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBMOKEHUH 0€3
Ha4yaJIbHOW CKOPOCTH MYTHU OTHOCATCA KaK PsAJ HEUETHBIX YHCEI, TO
COOTBETCTBYIOILIHME MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHUS CKOJBXKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKo PuIMeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Teja
10 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

Omnpenenenue paboThl CUJIBl  YIOPYTOCTH TMpU TMOABEME Tpy3a C
MCIOJIb30BaHNEM HEMOBUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHUS YJHEPTHH.

Pa3zngen 9. MexannuyecKue KoJIeOaHUA M BOJIHEI.

KonebarenbHoe nBuxenre. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHUI:
Iepuoj, 4Yacrora, aMIUIUTyAa. MaremMaTU4eCKu W NPYKUHHBIA
MasTHUKU. [IpeBpalenne sHEepTun pu KoJie0aTeNbHOM IBUKEHUH.

3aryxatomue KojeOaHusi. BwiHyxkneHHble kosieOaHus. Pe3oHaHc.
Mexannueckre BOJHbBI. CBOMCTBA MEXAHUYECKHX BOJH. [IpomonbHbiE 1
NonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJIHBI.



3Byk. I'pomkocTh 3Byka M BbIcOTa TOHAa. OTpa)x€HUE 3BYKa.
Wnudpa3Byk u yabTpas3ByK.

Hemoncmpayuu.

HaGmionenue xoneOaHuid Ten moJ ACHCTBUEM CHIIBI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6nronenue xonebanmii rpy3a Ha HUTH U HA TIPY)KUHE.

Habmtoienue BhIHYXIEHHBIX KOJIEOAHUHN U PE30HAHCA.

PacnipocTpaneHnue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
Hab6nrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUH PE30OHAHC.

Jlabopamophuie padbomoul u onvimol.

OnpeneneHve 4YacToThl M TNepuoja KoieOaHMi MaTeMaTH4ecKoro
MasTHHUKA.

OnpeneneHre 4acTOThI U NepruoAa KojieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPUOJIa KOIeOaHN MOIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnepoBanue  3aBUCUMOCTH — Tepuojia  KojieOaHU  MPYKUHHOTO
MasTHUKA OT Macchl Irpy3a.

[IpoBepka HE3aBUCUMOCTH TMEPHOJIa KOJIeOaHU Tpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipys3a.

OnbITEL, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh TMepuoja  KoJjeOaHui
IPYKMHHOTO MasgTHUKA OT MACChI I'Py3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasgen 10. DuexkrpomMarHuTHOEe MOJie M 3JIEKTPOMATHWUTHbIE
BOJIHBI.

DJIEKTPOMAarHUTHOE IOJIE€. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBa
ANEKTPOMArHWTHBIX  BOJH.  IlIkama  2JIEKTPOMArHUTHBIX  BOJIH.
Hcrnonb30BaHue 2IEKTPOMATHUTHBIX BOJH JJI COTOBOM CBSI3U.

OnekTpoMaruuTHas npupoga cera. CKOpocTh cBeTa. BosHOBBIE
CBOMCTBA CBETA.

Hemoncmpayuu.

CBOMCTBA AJEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnuie padbomosl u onvimol.

N3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUJIBLHOTO
tenedona.

Pa3nen 11. CBeToBBI€E SIBJICHHUS.



JlyueBass mopnenb cBera. Mcrounukm cBera. IIpsmonunernHoe
pacnpoctpaHenue cBera. 3atMeHust ConHua u JIlynsl. OTpakeHue cBera.
[Tmockoe 3epkano. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH nmpenomsieHusi cBera. [lomHoe
BHYTPEHHEE OTpak€HHE cBeTa. Vcronp30BaHME NOJHOTO BHYTPEHHEIO
OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B auH3e. OnTudeckas cuctema ¢oToarrapara,
MUKpPOCKOINA U TeJecKona. a3 kak ontuyeckas cucteMa. bam3opykocTh
U JAJIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B crektp. OnbiTel HetoToHa. CroskeHue
CIIEKTPAJIbHBIX LBETOB. /(ncnepcus ceera.

Jemoncmpayuu.

[IpsiMonMHEHOE PACTIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300paXkeHNi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon tyder B coOuparoliei JIMH3e.

XoJ JIydeH B paCCEeUBArOIIEH JINH3E.

[Tomydenue n300pakxeHuid ¢ TOMOILBIO JINH3.

[Tpunumn geiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
Mopens rnasa.

Paznoxenue 6e50ro cBera B CIEKTP.

[Tommydenue 6em0ro cBeTa MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padbomosl u onvimol.
HccnenoBanne 3aBUCMMOCTH yIJIa OTPA)KEHUs CBETOBOIO Jiydya OT yrJia
NaJCHUS.
N3ydenne xapakTepuCTHK H300pakeHUs IpeIMeTa B IIIOCKOM 3epKalie.
HccenenoBanue 3aBUCHMOCTH yTJla NMPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJla
NaJCHUs Ha TPAHULIE «BO3AYX—CTEKIIO».
[Tonyuenune nzo0paxeHUM ¢ TOMOIIBIO COOUPAIOIIEH JIUH3BI.
Onpenenenre GOKYCHOrO pacCTOSHUS M ONTHYECKOW CHIIbI cCOOMparonieit
JIVH3BI.
OnBITHI 110 Pa3OKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbITEl IO BOCHPUATHIO I[BETA MPEIMETOB MPU MX HAOMIOJECHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBantoBble sIBJI€HHUS.



Omnsitel Pesepdopna u mianerapHas Mozaens aroma. Mojens aroma
bopa. Ucnyckanne n normomenne ceera atomoM. KBanTel. JInHenyateie
CIIEKTPBI.

PanuoaktuBHOCTh. Ajb(a, Oeta- u ramma-uznydeHus. CtpoeHue
aToOMHOro snapa. HyxkimoHHas wMomens aromMHoro sapa. HW3oTomsbl.
PannoaktrBHbIe peBpaiuenus. [lepuoa nomypacnajga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO U MacCOBOIO
yuces. DHEPrus CBA3U aTOMHBIX szep. CBA3b Macchl U SHEepruu. Peakunn
cuHTe3a u AeneHus sanep. Mcrounuku sneprun CosiHIa U 3BE3 .

Slnepnas sHepretuka. JleWcTBUA paaMOAKTUBHBIX M3Iy4EHUM Ha
’KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpbl U3y4EHUS U MOTJIOLIEHHUS.

CnexTpbl pa3IuyHbIX ra3oB.

CuekTtp BoJOpOJIA.

Habmonenue TpekoB B kamepe Buiibcona.

Pabora cu€Tunka HOHU3UPYIOUTUX U3ITYYCHUH.

Perucrpanus uzimydeHus: NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie padbomost u onvimot.

Habintoienne CromHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3JIy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHHME SHEPIUM YACTHUIBI IO TOPMO3HOMY
nyTH (o gororpadusm).

N3mepenne pagnoakTUBHOTO (hoHa.

IHoBTOPUTEIBLHO0-00001IHAKOIIMIT MOAYTb.

[ToBTOpHTENHEHO-0000MAOMNN  MOAYIL  MNpPEIHA3HAYCH  JUIS
CUCTEMATH3AlMK U O00OIIEHUsS NPEIMETHOTO COJEpPKAHHUSI U OIbITa
NEeATENbHOCTH, TPUOOPETEHHOIO MPU M3YUYEHUU BCEro Kypca (Gpu3uku, a
TaKXe ISl TOJATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY IO
¢busuke 1151 00y4aronMXcs, BBIOPABIIUX 3TOT YU€OHBII MpeaMeET.

[Ipu W3y4YECHUHU JAHHOTO MOZYJIA peanu3yrTcs U
CUCTEMATU3UPYIOTCS BHUIBl  JEATEIIBHOCTH, Ha OCHOBE KOTOPBIX
o0OecreunBaeTcsl JOCTHKEHUE TMPEAMETHBIX M METalpeIMETHbIX
IJIaHUPYEMBIX pE3yNbTaTOB oOy4eHus, dopmupyercs
€CTECTBEHHOHAy4YHass TI'PAaMOTHOCTb. OCBOECHHE HAy4YHBIX METOJOB
UCCIIENOBAHUS SIBJICHUM TPUPOJbI M TEXHUKH, OBJIAJACHUE YMEHHSIMU
OOBSACHATh (PU3MYECKHUE SBJICHUS, MPUMEHSS MOJy4YEHHBbIE 3HaHUS,
pelmaTh 3a7a4u, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.



[IpuHUMNIMANBHO AEATEIBHOCTHBIA XapakTep MaHHOIO pas3jena
peanu3yeTcs 3a Cu€T TOTO, YTO OOYyYaIOIUeCcs BBIMOJHSIOT 3a7aHUs, B
KOTOPBIX UM MPEIIAracTcs:

Ha OCHOBE MOJIyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHSTH
(bu3uYecKue SBIECHUS B OKPYKAIOIICH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

WCIIOJIB30BaTh HAYYHBIE METOJBI HCCICIOBAaHUS (HU3UIECKUX
SBJICHUM, B TOM 4YHCIE JUIi TPOBEPKU THUIIOTE3 U IOIYyYCHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HayyHbIE OCHOBBI HaumOoJiee€ BaXKHBIX JIOCTHUIKEHUUN
COBPEMEHHBIX TEXHOJIOTHM, HAIPUMEP, MPAKTHYECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX MCTOYHUKOB DHEPrMH HA OCHOBE 3aKOHA MPEBPAILLCHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
HOo ®U3NKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

N3yuenne ¢u3nkd Ha YpPOBHE OCHOBHOTO 0O0IIero obpa3oBaHMs
HAaMpaBJICHO HA JOCTUXKEHUE JIMYHOCTHBIX, METalNpeAMETHBIX H
pPEeIMETHBIX 00Pa30BaTENIbHBIX PE3YIbTATOB.

B pesynbraTe uzyueHus (QU3MKUM HAa YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusi y oOydaronierocss OyayT chOOpPMHUpPOBaHbBI CIEIYIOIINE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA:

— MpOSIBJIIEHWE HHTEpeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHHIO
POCCUNCKON (PM3UYECKON HAYKH;

— IIEHHOCTHOE OTHOUIEHHWE K JOCTHKEHHUSIM POCCHUMCKHUX YYEHBIX-
(hU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

— TOTOBHOCTb K AKTMBHOMY Y4YacTHIO B OOCYXIEHHHM OOIIECTBEHHO
3HAYUMBIX ¥ OJTHYECKUX TMPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUN (DU3UKH;

—  OCO3HAaHME BAXHOCTU  MOPAIbHO-3TUYECKUX  MPUHIUIIOB B
NEATEIIbHOCTU YYEHOTI0;

3) 3CTETHYeCKOr0 BOCTIUTAHUS

— BOCHPHSATHE OCTETUYECKUX Ka4deCTB (PU3MUECKOW HaykKu: e€
rapMOHUYHOTO TOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAHME LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTa
NO3HAHUS MHpA, OCHOBBI PAa3BUTHUS  TEXHOJOTHM, BaKHEHILIEH
COCTABJISIOLIEN KYJIbTYPBI;

- pa3BUTHE Hay4YHOU JTr0003HATENHHOCTH, MHTEpeca K
UCCIIEN0BATENIBCKOMN NESTENBbHOCTH;

5) ¢opMupoBaHuss KyJabTYpbl 3A0POBbSI M 3MOLHOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IEHHOCTH Oe30macHoro odpas3a *XU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXHOCTHU MpaBWJI 0€30MACHOTO MOBEACHUS Ha
TpPaHCIOPTE, HA JOPOrax, C AMEKTPUUECKUM U TEIUIOBBIM 000pYy10BaHUEM
B JIOMAIIIHUX yCJIOBUSIX;



— copMHUPOBAaHHOCTHh HaBbIKA pedyieKCUU, TPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TaKOTO € MpaBa y APYyroro 4ejIoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— aKTHBHOE Y4acTHE B PELICHUHU MPAKTUUYECKUX 3ajad (B paMKaX CEMbH,
o0pa3oBaTenbHON OpraHu3aIlii, TOpoJa, Kpas) TEXHOJOTUYECKOW W
COILIMAJIbHOM HANpPaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3UUYECKUX
3HAHUM;

— HWHTEpPEC K MPaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBA3aHHBIX C
(hU3UKOI;

7) 3K0JI0THY€eCKOr0 BOCIIMTAHUS:

— OpUEHTAalLUs Ha IpUMEHEHUEe PU3NUECKUX 3HAHUM JIJIsl pelleHus 3a/1a4
B 00JIaCTH OKPY’KAIOIIEH Cpebl, IJIAHUPOBAHUS MTOCTYIKOB U OIIEHKU HX
BO3MOKHBIX ITOCJIEACTBUN JIJIs1 OKPY>KAIOLIEH CPEIbI;

— OCO3HaHHUE TJI00AIBHOIO XapakTepa 3KOJIOrMYECKUX MpoOsieM U MmyTei
UX PEILICHHUS;

8) amanTanuM K U3MEHAKWIIMMCH YCJIOBHAM COUUAJBHON H
MPUPOJTHON Cpeabl:

— NOTPEOHOCTh BO B3aUMOJICUCTBUU IMPHU BBINOJIHEHUH UCCIEIOBAHUN U
MPOEKTOB (PU3MUECKOU HAMPABIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM
IPYTHUX;

— TMOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

— moTpebHOCTh B (POPMUPOBAaHWM HOBBIX 3HAHWA, B TOM YHUCIE
bopMyIMpOBaTh HACH, TOHSTHS, TUIMOTE3bl O (PU3NYECKUX OOBEKTaX H
ABJICHUSX;

— OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B
o0nactu GU3HKHY;

— TMJJAHUPOBAHUE CBOETO PA3BUTHSA B MPUOOPETCHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

— CTPEMJICHUE AaHaJU3UPOBAaTh U BBISBIATH B3aUMOCBS3U MPUPOJbI,
oOIIIeCTBa U YKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUYECKUX
3HAHUM;

— OLICHKA CBOMX JEHUCTBUM C YYETOM BIIMSHHUSA Ha OKPYXAIOIUIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TTOCIIEICTBUN.

METAIIPEJMETHBIE PE3YJIbTATDBI



B pesymbrate OCBOGHMS TpOrpaMMbl MO (HU3MKE Ha YPOBHE
OCHOBHOro  of0miero  oOpa3oBanus y  oOydaromerocs  OyayT
cOpMUpOBaHBI ~ MeTampeIMeTHbIe  Pe3yJbTAThl,  BKIIOYAOIINC
TIO3HABATEJIbHBIC YHUBEpPCAIbHBIC yueOHbIe IeUCTBHS,
KOMMYHUKAaTUBHBIE YHUBEPCAIbHBIC yUeOHBIC NEHCTBHS, PETYJISTHBHBIC
YHHUBEpCaAIIbHbIC Y4COHBIC ICHCTBUSI.

Ilo3naBaTesbHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble 1ornueckue aecTBUA:
BBISIBIIAITH W XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKK OOBEKTOB
(sBIIEHUI);
yCTaHaBIIMBATh CYIIECTBEHHBIN NpH3HAK KiIacCU(UKAIMK, OCHOBAHHS
TUTs1 000OIIEHUS U CPABHEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBACMBIX
(dakTax, MaHHBIX W HAOJMIOJEHUAX, OTHOCAIIUXCA K (PU3HUECKUM
SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M TIPU M3YyYEHUU (PU3NIECKUX
SIBJICHUM ¥ TIPOLIECCOB, JI€TaTh BEIBOBI C HCTIOJIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOYEHUH, BBIJIBUTATh TUIIOTE3HI O B3aMMOCBSI3AX
(M3UYECKUX BEJINYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCO0 pelIeHus yuyeOHOH (u3uYecKon
3a1a4yn (CpaBHEHHE HECKOJBKUX BapHUAHTOB PEIEHUS, BHIOOP HamOojee
MOIXO/SIIETO C YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/ibCKue 1eCTBUA:

MCTIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUI HMHCTPYMEHT MO3HAHUS;
NPOBOJAUTH TI0O CaMOCTOSITEIBHO  COCTaBJICHHOMY IUIAaHY  OIIBIT,
HECJIOKHBIA  (DU3MUECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBaHUE
(U3UYECKOTO SBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIHUIO,
MIOJTyYEHHYIO B X0JI€ UCCIICIOBAHMSI WU SKCTICPUMEHTA;

CaMOCTOATENILHO  (OpPMYIUPOBaTh  OOOOMIEHWS ©  BBIBOJABI  TIO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIONCHMSI, OTIBITA, UCCIICIOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JajbHEHWIee pa3BUTHE (PU3MUECKHUX
MPOIECCOB, a TaKXE BBIABUTATh MPEANOIOKEHUS 00 WX pPa3BUTHH B
HOBBIX YCIIOBHUSX H KOHTEKCTaX.

Pabora ¢ unopmanmeii:



IPUMEHSITH Pa3InYHbIE METO/Ibl, MHCTPYMEHTBI U 3aIIPOCHI MPU MOUCKE U

otOope MH(MOPMALMKA WM JTAHHBIX C YYETOM MPEJIOKEHHON yueOHOU

(busnyeckoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh UHPOPMALIHIO

pa3IMYHbIX BUJOB U (DOPM IpeICTaBICHHUS;

CaMOCTOSITENIbHO ~BBIOMpAaTh ONTUMAIbHYIO (OpMYy MPEICTABICHUS

uHpOpMAllMM W WUIIOCTPUPOBATh pELIAEMbIe 3a/adyll HECIOKHBIMU

cXeMaMH, AruarpaMMamMu, HHOU TpaguKoi U UX KOMOMHALIUSAMHU.
KoMMyHHUKaTHBHBbIE YHUBepcaJIbHbIe YueOHbIe 1eiicTBUs:

B Xoje 00CyXJeHusi y4eOHOTO MarepHualia, pe3yibTaToB JIaOOpaTOPHBIX

paboT U MPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMbl

U BBICKA3bIBaTh WJICH, HAlleJICHHbIC HA PEIICHUE 33/1a4H U TOJAepiKaHue

0J1aroXkKeNnaTeNbHOCTH OOIIEHHUS;

COIOCTABJISITh CBOM CYXJACHHUS C CYXICHUSMHU JPYIHMX YYaCTHHKOB

auanora, oOHapyKMBaTh pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJIMYHO TIPEACTABIATh PE3YyJIbTaThl BBIIOIHEHHOTO (DHU3MYECKOTO

OTIBITA (IKCTIEPUMEHTA, UCCIICOBAHUS, TPOEKTA);

NOHUMAaTh M  HCHOJb30BaTh  NpPEUMyILIecTBa  KOMAaHJHOH U

WHAVBUAYAIbHON pabOThl MPU PEIIEHUH KOHKPETHOM (U3UUYECKOM

npo0JieMsl;

HNPUHUMATD 1€ COBMECTHOMN JIeSTebHOCTH, OPraHU30BbIBATh JEHCTBUSA

no e€ IOCTHXEHUIO: paclpelieisiTb poiH, OOCYXAaTh MpPOIECChl U

pe3yNbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBITIOJHATH CBOIO YacTh PaOOThI, JOCTUTas KAUECTBEHHOTO pe3ysbTara Io

CBOEMY HAIIPaBICHUIO M KOOPAMHUPYS CBOMU JCUCTBUS C JAPYTHMMHU

YJieHaMH1 KOMaH/Ibl;

OLICHHMBATh KAayeCTBO CBOET0 BKJIaJa B OOIMI MPOIYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YYeOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CUTYAIHsIX, TPEOYIOMUX
TSl petieHust (U3NYeCKUX 3HAHUM;

OpUEHTHUPOBAThCS B  PA3JIMYHBIX TOAXOJAX MPHUHATUA PEIICHUM
(MHIMBUAYaAJbHOE, MPUHATUE PELICHHUS B TPyNIe, NMPUHATHE PEIICHHA
rpynmoin);



CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM peIIeHUs (PU3NYECKON 3amauu
WIM IUIaHa MCCIENOBAaHMS C YYETOM HMEIOLIMXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXXHOCTEM,  apryMEHTHUpPOBaTh  Ipe/UlaracMble
BAPUAHTHI PELICHUN;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:
J1aBaTh aJ€KBaTHYIO OLEHKY CUTyallMy U Npeiararh IjaH €€ N3MEHEHHUS,
OOBSICHATh NPUYMHBI JOCTHXKEHHMS (HEAOCTMXKEHMs) PE3yJIbTaToOB
JESTEIbHOCTH, 1aBaTh OLEHKY PUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHUCII€ B XOJI BBIIIOJHEHUS
(GU3MYECKOTO UCCIIENOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIMXCS CHUTYallUld, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILIUX TPYIHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3YJbTATa LEIH U YCIOBUSM;
CTaBUTh €051 Ha MECTO JIPYroro 4elioBeKa B XOJ€ CIopa WiIH JUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY NpHU pElIeHUH (U3HYECKUX 3a]ad
WIN B YyTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE )K€ IIPaBO IPYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenuss B 7 KJjacce MpeaMETHbIE pe3yibTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpakaTb  C(OPMUPOBAHHOCTH Y
00y4aroIuXCsl yMEHHIA:

WCIIOJIB30BaTh  TOHSTHS: (U3MYECKHE W XUMHUYECKHE SBJICHUS,
HaAOJII0/ICHHE, HKCIIEPUMEHT, MOJIeb, TUIIOTE3a, CAMHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSI BellecTBa (TBEPHOE,
KHUJKOE, Ta3000pa3HOE), MEXAHUYECKOE [IBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPAaeKTOpUs, PaBHOJIEHUCTBYIOIIAS
cuna, gaepopmaunus  (ympyras, — IUIaCTHYECKasi),  HEBECOMOCT,
COOOIIAOITUECS COCYbL;

pasnuyath sBieHus (quddysus, TETUIOBOE ABMKEHUE YACTHI] BEIIECTBA,
pPaBHOMEPHOE JBIDKCHHE, HEPaBHOMEpPHOE JBWIKEHWE, HWHEPIHS,
B3aMMOJECHUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCHIO
BpalleHus, Nepenaya AaBieHUS TBEPIAbIMU TeJIaMH, S>KUIKOCTAMU H
razamy, arMocdepHoe [aBlieHHWEe, IUIaBaHUE TeJ, [pPEeBpalleHUs
MEXaHUYECKON SHEPruu) MO ONHUCAHWIO WX XAPaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;



pacrno3HaBaTh NPOSIBICHHE HM3YUYEHHBIX (PU3UYECKUX SIBICHUNA B
OKpY)KalollleM MHpE, B TOM 4YHCIe (PU3UUYECKHE SBJICHHUS B MPHUPOJE:
IIPUMEPBI JBWKEHUS C PA3JIMYHBIMU CKOPOCTSAMM B KHUBOH U HEXUBOU
OpPUPOAE, ACHUCTBUE CWIbl TPEHUS B NPUPOAEC U TEXHHUKE, BIIASHUE
aTMoc(hepHOro JaBJICHUS HA KUBOM OPraHM3M, IUIaBaHUE PHIO, pblYaru B
TeJe YeNOBeKa, IPHU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yUeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKHU) (PU3NUECKUX SBICHU,
OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUS, UCITIONIb3YS
¢u3nueckue BeIUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpEMs,
IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIA YIPYIOCTH, CUJIA TSKECTHU, BEC
Tela, CWwia TpEeHus, JAaBlieHue (TBEPIAOro Teya, KUIKOCTU, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHUYECKas paboTa, MOILIHOCTD, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()(UIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KWHETUYECKasi U TMOTEHUUAIbHAs HHEPrus), IpU ONHUCAHUU IPABUIBHO
TPakTOBaTh  (PU3NYECKUH  CMBICI  HUCIHOJB3YEMBIX  BEIUYHMH, HUX
0003HAYECHHUS W €AUHULBI (PU3UYECKUX BEIMYMH, HAXOAUTH (OPMYIIBI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMYUHY C APYTMMHU BEJIMYMHAMM,
CTPOUTH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKHUE SBICHHUS U IPOLECCHI,
WCIIOJIB3YS MpaBuiia CIOXKEHUs cuil (BJI0JIb OJTHOW MpsIMOM), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, npaBuiIo paBHOBECHs pblyara (6J10Ka),
«30JI0TOE IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, IpPU OTOM JaBaThb CIOBECHYIO (OPMYIMPOBKY 3aKOHAa MU
3aMHUCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH PU3NYECKUE SIBICHUS, TPOLIECCHI U CBOMCTBA TE€J, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud IPaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsiICHEHUE U3 1-2
JIOTUYECKHUX IIaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIC 3amayd B 1—2 JEUCTBUA, HUCIOJB3Yysl 3aKOHBI U
(GopMyJibl, CBA3BIBAIOIINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaIN3a
YCIOBHsI  3aJadyd  3allMChIBaTh  KpPaTKOE  YCJIOBHE, IIOACTaBIATh
busznueckue BeMWYUHBI B (POPMYJIBI M MPOBOJUTH Pacu€Thl, HAXOAWUTH
CIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl pEUICHUs 3aJad, OLEHUBAThH
PEATMCTUYHOCTD MOITYYEHHON (PU3UUYECKOMN BETNUNHBI;

pacrno3HaBaTh HPOOJEMBI, KOTOPbIE MOYKHO PpEUIUTh MpPU I[TOMOIIU
(¢u3NYeCKUX  METOJOB, B ONUCAHUM  HUCCIEIOBaHUS  BBIICIATH
MIPOBEPSIEMOE MPEIOT0KEHNE (rumoresy), pa3nu4aTh "



WHTEPIPETUPOBATH MOJYYCHHBIM pe3yIbTaT, HAXOJUTh OIIMOKH B XOJ€
OIbITA, JIEJIaTh BBIBOBI IO €0 pe3yJbTaTaM;

MPOBOJIUTh OMNBITHI 1O HAOIIOJEHUI0O (PU3UYECKUX SIBICHUW WJIU
buznUecKux CBONCTB TEN: bopMyIMpOBaTH IIPOBEPSEMbIC
IIPEANOI0KEHNUS, coOuparb  YCTAaHOBKY  H3  MPEAJIOKEHHOTO
000py/10BaHus, 3aITUCHIBATH X0/ OIBbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh TMPSIMbIE HM3MEPEHUS PACCTOSIHUS, BPEMEHM, MAacChl TeJa,
00bEMa, CHJIBI U TEeMIEpaTypbl C HCIOIb30BAHUEM aHAJIOIOBBIX H
u(QpPOBBIX MPUOOPOB, 3aMKUCHIBATH IMOKa3aHHUA MPUOOPOB C YUYETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOANTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEIMYHHBI
OT APYrod C MCHOJIb30BAHMEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO [BHMXKYLIErOCS TEJNa OT BPEMEHM [BUKEHUS TEJa, CHUJIbI
TPEHUSl CKOJBXEHHUSI OT Beca Teja, KauecTBa 00pabOTKHU MOBEPXHOCTEN
T€J U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJAX CONPUKOCHOBEHUS TEl,
CUJIbl YOPYTrOCTU OT YHJIMHEHUS MPY>KUHBI, BBITAJKUBAIOIICH CHIIBI OT
o0béMa TOTpYyXEHHOM dYacTH Tejla W OT IUIOTHOCTH >KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TIJIyOWHBI, Ha KOTOPYIO
NOTPYKEHO TENO, YCIOBUH IIJIABAHUS TEJl, YCIIOBUM PaBHOBECHS phluara u
OJIOKOB), y4YacTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO MCCIIECIOBAHMUS,
coOupaTh yCTAaHOBKY M BBIMIOJIHATh U3MEPEHHUSI, CIEeys MPEI0KEHHOMY
ia"Hy, (UKCUpPOBaTH  pe3yJbTaThl  MOJYYEHHOM  3aBUCUMOCTH
(¢u3MYecKuX BEIUYMH B BUJE MPEUIOKEHHBIX TaOMUIl U TpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3NUYECKUX BEIMYMH (IJIOTHOCTD
BEILIECTBA JKUJKOCTH W TBEPAOTO TEJa, CHJIA TPEHUS CKOJbXKEHUS,
JNABJICHWE  BO3[yXa, BbITAJKUBAWOIIAs Cujia, JCHUCTBYIOIIAsg Ha
NOTPYXKEHHOE B JKUIKOCTh TENO, KOA((UIMEHT MONe3HOro ACHCTBHS
IIPOCTBIX MEXAHHU3MOB), CJIEAysl NPEIJOKEHHOW WHCTPYKUUU: MpU
BBITIOJIHEHUHU W3MEPEHUI COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCJISITh 3HAUYEHNUE NCKOMOU BEJIUYUHBI;

cobmoaaTh MOpaBWia TEXHUKU OE€30MacHOCTHM TIpu  pabore ¢
71a00paTOPHBIM 000PYTIOBAaHUEM;

yYKa3bIBaTh MPHUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp,
phluar, MOJBUKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OmucaHus (B TOM YHCIE:



MNOJIIUIHUKK, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHA Mpecc,
MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HCIONIb3Ys
3HaHUS O CBOMCTBax (pU3MYECKUX SIBICHUI U HEOOXoauMble pusnueckue
3aKOHBI M 3aKOHOMEPHOCTH;
OpPUBOIUTH  MpPUMEpPHl  (HAXOAUTh HH(MOpPMALMIO O  TMPUMEPAX)
MPAKTUYECKOTO HCIOJIIb30BaHUS (PU3NYECKUX 3HAHHM B MOBCEIHEBHOM
KU3HU JUIsl o0ecriedeHnst 6€30MacHOCTH MpU OO0paleHUH ¢ TPUOOpaMu U
TEXHUYECKUMH YCTPOHUCTBAMM, COXPAHEHHS 3J0POBbSI U COONIOJEHUS
HOPM 5KOJIOTHYECKOTO TIOBEACHHUS B OKPY’KaIOLIeH cpefe;
OCYIIECTBISATh OTOOpP MCTOYHHKOB uWH(popMauuu B HHTepHere B
COOTBETCTBUM C 3aJaHHBIM [OMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAaHUM W MyTéM CpaBHEHHMA PA3IUYHBIX HMCTOYHHKOB
BBIJICJIATH UHPOPMALIHIO, KOTOPAst ABJISETCS POTUBOPEUUBOI HIIU MOXKET
OBITh HEZOCTOBEPHOIA;
MCIIOJIb30BAaTh MPH BBIMOJHEHUH YY€OHBIX 3a/laHUi HAYUYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJIEp)KaHWs, CIPaBOYHBIE MaTepUalbl,
pecypchl cetu HTEepHeT, BiIaseTs npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHYOPMAIIUH U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(POpMAIUU (PU3UUECKOTO COJAEPKAHUs, B TOM
yyciae MyOoJIMYHO JieNaTh KpaTKue COOOIIEHUs O pe3yJbTaTax IMpPOEKTOB
WIM y4eOHBIX HMCCIEOBAaHUN, MNpPU OSTOM TIPaMOTHO HCIOJIb30BATh
M3yYCHHBI TIOHATHHHBIA anmapar Kypca (QHU3UKH, COIMPOBOXKIAThH
BBICTYIUJICHHE ITPE3CHTALIAEH;
IpU BBITIOJIHEHUU YYEOHBIX IMPOEKTOB U HCCIECIOBAaHUI pacrpeneisTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/a4aMH,
CIICANTh 3a BBIOJHEHUEM IUIaHA JCHCTBUH, a/JeKBaTHO OLECHUBATDH
COOCTBEHHBIM  BKJaA B  JEATEIBHOCTh  TPYMIMbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.
K xonmy oOyueHuss B 8 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha
06a30BOM  YpOBHE  JOJDKHBI ~ OTpaxarb  C(HOpPMUPOBAHHOCTH Y
00y4aromuxcsi yMeHHUH:
UCIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSI BELIECTBA, KPUCTAIUTMUECKHE
1 aMmop(HbIe Tena, HACHIIMIEHHBIH W HEHACBHIIEHHBIM Map, BIAXKHOCTb
BO3/yXa, TeMIleparypa, BHYTPEHHSS OSHEpPrHs, TEIUIOBOW JIBUTATEINb,
DIIEMEHTAPHBIA  DJIEKTPUYECKUH  3apsii,  DJIEKTpUYECKoe  ToJe,



MPOBOJHUKN W JIUPJICKTPUKUA, TIOCTOSIHHBIA JJICKTPUYECKUN  TOK,
MAarHuTHOE MOJIE;

pasznuyaTh SBJIEHUS (TEIJIOBOE pacIIMpEeHUE W CKaThe, TeIuionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAMMJUIAPHbIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTaUIM3alus (OTBEpACBAHUE), KUIICHHE,
Temjonepenaya  (TEIIONPOBOIHOCTD, KOHBEKIINS, U3IIy4YECHHE),
ANEKTPU3aLs TEJ, B3AUMOJICHCTBUE 3apsAJIOB, NEUCTBUS IEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOJCHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO MOJIsl HAa IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKITUS)
[0 ONMCAaHUIO HUX XapakTEpPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3MYECKUX SBJICHUUA B
OKpYXaIollleM MHUpE, B TOM 4ucjie (u3nyeckue sBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KaNWUISIPHbIC SBJICHUS B MPUPO/IE,
KpUCTaulbl B mpupone, uznydenue ConHIa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, o0Opa3oBaHWe pOCHl, TyMaHa, WHEs, CHeEra,
AIIEKTPUYECKUE sBJIIGHUS B  arMmocdepe, DIEKTPUYECTBO  KUBBIX
OpraHu3MOB, MAarHMTHOE TMoJie 3eMiu, [Jpeild MOaCcoB, pOJib
MarHUTHOTO TOJIS ISl KU3HU Ha 3emliie, MOJIAPHOE CHUSIHUE, MPU HTOM
MEePEBONTh  MPAKTUYECKYI0  3aJady B y4eOHYIO,  BBIJIEIATH
CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUN;

ONKCHIBATH U3YUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIONIb3YS
¢u3nUecKue BeITUYUHbI (TeMIlepaTypa, BHYTPEHHsISI SHEPT U, KOJTUYECTBO
TEIJIOTHI, yJEeJIbHAs TEIUIOEMKOCTh BEILECTBA, YZEJNbHAas TEIUIOTa
IUIABJICHUS, yNeJbHas TeIioTa MapooOpa3oBaHUsA, yAENbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOr0 JEHCTBUS TEIIOBOM
MAalIUHbI, OTHOCHUTENIbHASI BIKHOCTb BO3AYyXa, AJIEKTPUUECKUHN 3aps,
CUJIa TOKa, 3JIEKTPUUYECKOE HANPSIKEHHE, CONPOTHBICHUE IMPOBOJIHHKA,
yAETBbHOE  CONpPOTHBIICHHE  BeUlecTBa, paboTta W MOUIIHOCTh
ANEKTPUYECKOTr0 TOKAa), TMpPU OMNHCAHWUM TMPaBUIBHO  TPAKTOBAaTh
(U3MYECKUN CMBICI KCIOJIb3YEMbIX BEIMYMH, 0003HAYEHUSI U €UHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTUMU BEIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHS U MPOILECCHI,
UCIIOJIb3YsI OCHOBHBIE MMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, IPUHIIUI CYMEPIO3UIIMH ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsa, 3akoH OMa JiJ1s ydacTKa 1eNu, 3aKOH



Jlxoyns—JleHna, 3akOH COXpaHEHUs OSHEPruUU, MPHU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMUCHIBATH €TI0 MATEeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATH (PU3UYECKHE MPOLECChl U CBONCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYallui MTPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIISITH
MPUYHHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH O0BsICHEHNE U3 1—2 TOTHYECKHUX
[IaroB ¢ OMOpod Ha 1—2 M3yYEeHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUI,
(U3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblEe 3aJayd B 2—3 JACUCTBHS, MCIOJIBb3YS 3aKOHbI H
dbopmynbl, CBA3BIBatONME (U3MUYECCKUE BEIIMYMHBI: HA OCHOBE aHAIIA3a
YCJIOBHSL 33/1a4M 3alUCBIBATH KPATKOE YCJIOBUE, BBISBIISITH HENOCTATOK
JAHHBIX JJIs1 peUIeHus 3a7add, BBIOUpPATh 3aKOHBI W (POPMYIIBI,
HeoOXonuMble JUIsi €€ pEelIeHHs,, MPOBOIAUTh pPAcu€Tbl W CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHUE (PU3NYECKON BEJIMUYMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPH MOMOIIU
(UBUYECKUX METOJOB, MCIIOJb3Ysl OMHCAHUE WCCIICIOBAHUS, BBIJCISATH
IPOBEPSEMOE NPEANOJIOKEHNE, OIEHUBATh MPABUIBHOCTh MOPSAKA
IPOBEIECHUS UCCIIEIOBAHUS, AENATh BEIBOJBI,

OPOBOJUTH OMNbBITHI MO HAOMIOACHUIO (DUIMUYECKUX SBICHUU WIH
(U3UYECKUX CBOMCTB Tel (KamWJUIAPHBIC SIBIICHHS, 3aBHUCHUMOCTH
JaBJICHUS BO3AyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpolecca
OCTBIBAaHMA W HAarpeBaHUs NPU H3IYYCHHH OT LBETA M3Iy4arolen
(mornomaroiei) MOBEPXHOCTH, CKOPOCTh HMCHApPEHUsi BOJBI  OT
TEMITIEPATYPHI KUAKOCTH U TUIOIAAN €€ IMTOBEPXHOCTH, AIICKTPU3ALUS TEI
W B3aUMOJECHUCTBUE  DICKTPUUYECKHUX  3apsigoB, B3aUMOJCHCTBHUE
NOCTOSIHHBIX MAarHUTOB, BU3yaju3allMsl MarHUTHBIX MOJIEW MOCTOSHHBIX
MAarHvTOB, JIEUCTBUS MATHUTHOTO IOJISl HA POBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJABUTATENSl TOCTOSHHOTO TOKA):
(hopMyIMpPOBaTh TPOBEPSEMBIE MPETION0KEHHSI, COOUPATh YCTAHOBKY U3
OPEAJOKEHHOTO  OOOpYyJOBaHUs,  OMUCHIBATH  XOJ  OMNbITa H
(bopMyIMpPOBaTh BHIBO/IBI,

BBIIIOJIHATh  MPSAMBIE  HM3MEPEHHUS]  TEMIIEPATypPbl, OTHOCUTEIBbHOU
BJIIAXKHOCTH BO3/lyXa, CWJIbl TOKA, HAINPSHXKEHUS C HCIOJIb30BAHUEM
AQHAJIOTOBBIX MPUOOPOB M JATYUKOB (DM3MUECKUX BEJIMYUH, CPABHUBATH
pe3ybTaThl UBMEPEHUM ¢ YUETOM 3a/IaHHON a0COIFOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OHOW (PU3NUECKOW BEIMYMHBI
OT JpPyrod ¢ HCHOJIB30BAHMEM TNPSIMBIX H3MEpPEHUI (3aBUCUMOCTD
COITPOTUBIICHUS NPOBOJHHUKA OT €ro JJIMHBL, IUIOIAJA ITONEPEYHOrO



CEYCHUS U YJIETHHOTO COMPOTUBIICHUS BEIECTBA MTPOBOIHUKA, CHIIBI TOKA,
UIYIIEr0 dYepe3 MPOBOJHWUK, OT HANPSOKCHWS Ha IPOBOJHHUKE,
WCCIICJIOBAaHUE TIOCIECOBATEIFHOTO H  IMAapAJICIIBHOTO  COCTUHEHHMA
NPOBOJHUKOB): TUIAHUPOBATh WCCIIEJIOBaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUS, CIACAYs NPEITIOKCHHOMY IUIaHy, (PUKCUpPOBATh
pe3ynbTaThl TMOJYYCHHOW 3aBUCUMOCTH B BHJIE TaOiMil U TPaPuUKOB,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

NPOBOJUTh KOCBEHHBIC HU3MEpEeHHsS (PHU3NYEeCKNX BeIWYUH (yAelbHas
TEMIOEMKOCTh  BEIIIECTBA, COMPOTHBICHHWE TMPOBOJHHUKA, paboTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CJIEYs MPEII0)KEHHON MHCTPYKIINH, U
BBIYHCIISITH 3HAYCHHUE BEJTMYHHEI,

cobmoaaTh MOpaBWia TEXHUKU OE€30MacHOCTHM Ipu  padbore ¢
J1a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OmMucaHus (B TOM YHCIIE:
CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETp,
BOJIETMETP, CUYETUMK DICKTPUUECKON DHEPTHH, 3JICKTPOOCBETHTEIHHBIC
IpUOOPHI, HarpeBaTebHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUYECKUE TMPETOXPAHUTENH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIh
MOCTOSTHHOTO TOKa), WCIOJB3ysS 3HAHUS O CBOWCTBAX (PU3UYECKHUX
SBIICHUH ¥ HEOOX0IUMBbIe (PH3UIECKIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M H3MEPUTEITHHbBIC
mpuOOpel MO CXEMaM © CXEMAaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CTOpaHHUs, IJIEKTPOCKOTN, PEOCTaT), COCTaBIATh CXEMBI JJIEKTPUUYECKUX
IeTIeH C MOCIe0BaTeIbHBIM U TTapaUIeTbHBIM COCMHEHUEM JJIEMEHTOB,
paszinyasi ycIoBHbIe 0003HAUSHHSI 3JIEMEHTOB AJIEKTPUUYECKUX IEMEH;
MPUBOANTh TNPUMEPHl  (HaXOOWTh HHPOpPMAIMIO O  TPUMEPAX)
MPaKTHYECKOTO HWCIOIb30BaHUsl (DM3MYECKHX 3HAHWW B TOBCETHEBHOM
KU3HU JIJ1s1 o0ecrieueHus: 6€30MacHOCTU IIPU O0pallieHUuU ¢ IpubopamMu u
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHECHHS 3J0POBbsI M COOIOCHUS
HOPM IKOJIOTUYECKOTO MOBEIACHHS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK WHGOpManmuu (U3UIECKOTO COACPKAHUS B
WNuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHWA W TIyTEM CpaBHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACTATh HH(DOpMaImio, KOTopas
SIBIISICTCS] IPOTUBOPEYMBON MITH MOXKET OBITh HEJTOCTOBEPHOI;



MCITOJIB30BATh MPH BHITTOJTHCHUH yUE€OHBIX 3aJaHUN HAYIHO-TIOMYIISIPHYIO
auTeparypy (pusmyeckoro cojiep)KaHus, CIPABOYHBIC MaTECPHUAIBI,
pecypcsl cetu UHTEpHET, BiaaeTh NpuéMaMi KOHCTICKTUPOBAHUS TEKCTa,
npeobOpazoBaHus HHGOPMAIIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3qaBaTh COOCTBEHHBIC NMUCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIICHWS,
0000masi wHMOpPMAIUI0O W3 HECKOIBKUX MCTOYHUKOB (HU3HUECKOTO
colepKaHusi, B TOM YHCJIE MMYOJIMYHO TMPEACTABIATh PE3YyIbTAThI
IPOCKTHON WJIM MCCIIEI0BATEIbCKOMN JACATEILHOCTH, IIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM TOHATUMHBIM ammapatr Kypca (Qu3MKu,
COTIPOBOXK/IATh BBHICTYTUICHHE MTPE3CHTAIIHECH;

MPU BBHITIOJIHCHUH YYEOHBIX MPOCKTOB U WCCICIOBAHUN (PU3UUECKHUX
MPOIIECCOB pacIpeiessaiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMH 3aJa4yaMH, CIICIUTH 32 BBHIIIOJHCHUEM IIJIaHa ACHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHHWBATh COOCTBEHHBIM BKJIAJ B
JESTEILHOCTD TPYIIIIEI, BBICTPaNBaTh KOMMYHUKATHBHOE
B3aUMOJICUCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiaTh KOH(IUKTHL.

K xonimy oOydeHus B 9 KkJjacce MpeaMETHbIC pe3ybTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI  OTpaxkaTb  C(OOPMHUPOBAHHOCTH Y
00yYarIIMXCs YMEHUM:

WCIIOJIB30BaTh TOHATHSA: CHUCTEMa OTCU€Ta, MarepuajgbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIHPHOCTh MEXaHUYECKOTO JBIDKEHUS, nedopmarus
(ynpyrasi, 1iacThyeckasi), TpeHHE, IIEHTPOCTPEMHUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, aOCOTIOTHO TBEPAOE TEIO,
IEHTP TSKECTU TBEPAOTO TeJia, PABHOBECHE, MEXaHMUECKHUE KOJICOAHHS U
BOJIHBI, 3BYK, MH(pa3ByK W YJIbTPA3BYK, IJICKTPOMATHUTHHIC BOJHBI,
IIKaJia AJIEKTPOMarHuTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTb,
CIIEKTPHI UCITYCKaHUS U TIOTJIONIEHUS, aib(da, 0eTa- U raMma-u3aydeHus,
W30TOTIBI, sI/IEpHAs DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHUE, PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBM)KEHHE, CBOOOIHOE
najieHue TeJl, pPABHOMEPHOE JBIXKCHHUE 110 OKPYKHOCTH, B3aUMOJICUCTBHE
TeJ, pEaKTUBHOE JBIDKECHHUE, KOoJieOaTeIbHOE JABMIKECHHE (3aTyXaroIllue U
BBIHYXJIEHHbIE KOJIeOaHUsI), pE30HAHC, BOJTHOBOE JABUKECHHE, OTPAKECHHE
3ByKa, MPSIMOJIMHEWHOE PACIpOCTPAaHEHHE, OTPAKECHHE W TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIoKEHUE OEIoro cBera
B CHEKTp U CJIOKEHHE CIHEKTPAJIbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTeCTBEHHasl PaJMOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEMYATOrO0 CIEKTpa



U3JIy4E€HHS) 10 OIIMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh INPOSIBIEHUE M3YUYEHHBIX (U3MYECKUX SIBICHUHA B
OKpYy)XaroleM Mupe (B TOM uuCiIe (PU3NYECKUE SIBICHUS B IPHUPOAE:
NPWIMBBL W  OTJIMBBL, JBW)KEHHE IUIaHeT COJHEYHOW CHCTEMBI,
PEAaKTUBHOE JIBMIKEHHE JKUBBIX OPIraHU3MOB, BOCIPHUATHE 3BYKOB
YKUBOTHBIMH, 3€MJICTPSACEHUE, CEUCMUYECKHUE BOJIHBI, IlyHAMH, 3X0, [IBETA
T€l, ONTUYECKHE SBJICHUS B TMpPUPOAE, OUOJOrMYECKOE JIEHCTBUE
BUJUMOIO,  yJIbTpa(uOJIETOBOTO M  PEHTIEHOBCKOIO  M3JIy4YEHMI,
€CTECTBEHHBIN PaguOaKTUBHBIN ¢oH, KOCMUYECKHUE I1y4H,
pPaIMOAKTUBHOE  M3JIy4YeHUWE  IPUPOJHBIX  MHUHEpAJOB, JCHUCTBHE
paAMOAaKTUBHBIX U3JIYyYEHUH Ha OpraHu3M 4YeloBeKa), IMpU 3TOM
NEPEBOAUTh  IPAKTUYECKYIO  3aJadyy B y4eOHyl0,  BBIIEJATH
CYLLECTBEHHBbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUII;

OTKCHIBATh U3YUEHHBIE CBOMCTBA TN U (PU3NUECKHE SIBJICHUS, UCTIONIb3YS
busznueckue BeNMUYUHBI (CPEAHSII U MTHOBEHHAs CKOpPOCTb Tella Mpu
HEPABHOMEPHOM JIBIDKCHUM, YCKOPEHHE, NEPEMEILEHUE, IyTh, YIJIOBas
CKOPOCTb, CWJIa TPEHMs], CUla YIPYIOCTH, CWJIA TSKECTH, YCKOPEHHE
CBOOOZHOTO TMAaJIeHUs, BEC TeJd, HMIIYJIbC Tela, HMIIYJIbC CHJIbI,
MeXaHu4yeckas padoTa W MOIIHOCTh, MOTEHIMAIbHAsA JHEPrus Tena,
IIOAHATOIO HaJ ITOBEPXHOCTBHIO 3€MJIM, IOTECHLIMAIBHAS JHEPIUs CKATOU
IPYXKUHBI, KHHETHYECKas DSHEPIHs, IIOJHAs MEXaHU4YecKas DSHEeprus,
IEPUOJ U YacTOTa KOJICOaHUM, UIMHA BOJIHBI, IPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, ITOKA3aTeNIb MIPEJIOMIIEHUS CPEJIbl), IPU ONUCAHUU
MPAaBWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIIOJIb3YEMbIX BEJIUYUH,
0003Ha4YeHNUs W €IMHULBI (PU3UYECKUX BEIMYMH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTMMHU BEJIUYUHAMM,
CTPOUTDH rpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJd, (U3HUECKHUE SIBJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHHs DHEPIUM, 3aKOH BCEMHMPHOIO TATOTCHMS,
OPUHLMUI CYNEPIO3ULIMA CWI, NPUHLUUII OTHOCHTEIBHOCTH ['anmmies,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXEHUSA U
IIPEJIOMJICHUSL CBETA, 3aKOHBI COXPAaHEHMS 3apsoBOrO U MacCOBOIO
yucea IpU  SACPHBIX pEakUMsIX, IPU OTOM JaBaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3aIIUChIBATh €70 MATEMAaTUYECKOE BbIPAKEHHUE;
OOBSCHATH (PU3MUECKHE IPOLECCHl M CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYalUil NPAaKTUKOOPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH
MPUYMHHO-CJIEICTBEHHBIE  CBA3M, CTPOUTh OOBsICHEHHEe U3 2-3



JIOTHYECKUX IIaroB C OMOPOM Ha 2—3 M3YYCHHBIX CBOWCTBA (DU3NUCCKHUX
SIBIICHUI, PU3NIECKUX 3aKOHOB HIIU 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3anayd (omuparomuecss Ha cucremMy u3z 2-3
ypaBHEHMIA), UCTIOJIB3YS 3aKOHBI U (hOPMYJIbL, CBSA3BIBAIOIINE (pU3HUECKUE
BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJla4d 3allUChIBATh KPaTKOE
YCIIOBHE, BBISBIISITH HEOCTAIONINE WIIA U30BITOYHBIC IAHHBIC, BHIOMPAThH
3aKOHBI U (POPMYITBI, HEOOXOAMMBIE JIJISI PEIICHHS, TPOBOIUTH PACUETHI U
OLIEHUBATh PEAJTUCTUYHOCTh IMOJYYECHHOTO 3HAueHUs (pu3nuecKoi
BEJINYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IPH TTOMOIIH
(GU3NYECKUX METOJIOB, UCIOJB3Ys OIMCAHUE HWCCIICAOBAHUS, BBIICISTH
IpOBEpsSIEMOE TPEATNONIOKEHHE, OIEHUBATh IPABHJIBHOCTh MOPSAKA
INPOBEIECHUSI UCCIENOBAaHUS, [€NaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJCHUI U OIIBITOB;

IPOBOJIUTH OMBITHl 10 HAOMIONCHUIO (DU3MYECKUX SBICHUN HIIH
¢bu3nuecKux CBOICTB Ten (M3ydeHHe BTOPOro 3akoHa HproTOHA, 3aKoHa
COXpaHEHMs SHEpPIrud, 3aBUCHUMOCTh IMEpHOAa KoJIeOaHWH HpPY>KUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a M *KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYABl MaJIbIX KOJIeOaHUil, MPSIMOJIMHEITHOE pacIpOCTpaHEHHE CBETa,
pas3ioxeHue 0eoro cBera B CHEKTp, H3yYCHHE CBOWCTB M300paKEHUS B
TUIOCKOM 3€pKaJie M CBOMCTB M300pakeHUs IMpenMeTa B COOMpAIOIIEH
JMH3e, HaOJIOJIEHUE CIUIOUIHBIX M JIMHEHYaThIX CIIEKTPOB H3JIyYEHUS):
CaMOCTOSITEJILHO ~ cOOMpaTh yCTAaHOBKY U3 H30BITOYHOrO Habopa
0o0OpyIOBaHUs, ONHCHIBATH XOJ ONbITA H €ro  Pe3yJbTaThl,
(bopMyIHpPOBATH BHIBOIBI;

IPOBOJUTH IIPU HEOOXOIUMOCTH CEPUIO0 TPAMBIX U3MEpPEHHM, Onpeaesss
CpeaHee 3HAa4YeHHE U3MepseMOil Benu4MHbl ((OKYCHOE pacCcTOsHHE
coOuparomield JTuH3bI), O0OOCHOBBIBATH BBIOOP CHOCOOA H3MEPEHUS
(M3MepUTENHHOTO MPUOOPa);

IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (U3NUYECKUX BEJIWYHH C
MCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHHUH (3aBUCHMOCTh MYTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JABM)KEHUHM 0€3 HadaJbHOM CKOPOCTH, MEpHOAa
KoJIeOaHWI MAaTeMaTHYECKOTr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHUs CBETa OT yrila MAaJCHUS M YIJa MPEIOMJICHHS OT yria
najeHus): IUIaHWPOBaTh MCCIENOBaHUE, CaMOCTOSATENBHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBaTh PpE3yJNbTaTbl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nUYecKux BETMYMH B BHJE TAaOIUI U TpadUKOB, JeNaTh BBHIBOJBI IO
pe3yabTaTaM HCCICIOBAHHUS,



IPOBOANTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIUYUH (CpEeaHsI
CKOPOCTh M YCKOpEHHE Tejla TMpU PABHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJCHHS, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSl CKOJIbKEHUS, MEXaHHueckass padoTa M MOIIHOCTb, 4acTOTa W
nepuoj; KojeOaHWid MaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cuia coOuparomieil JHMH3bI, PaJUOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh IKCIEPUMEHTAJbHYIO YCTAaHOBKY H
BBITIOJIHATD U3MEPEHUS, CIIEys MPEIJIOKEHHON UHCTPYKIIUHU, BEIYUCIISATh
3HAUYEHHUE BEJIWMYMHBI M AHAJU3UPOBATH MOJYUYEHHbIE pE3YyJbTaThl C
Y4ETOM 3aJJaHHOU ITOTPEIIHOCTH N3MEPEHUM;

coOnroaTh MpaBWia TEXHUKA Oe30macHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (PU3NYECKUX MOJeIeH:
MaTepHualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEHHBIH HMCTOUHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENlb aTroMa, HYKJIOHHas
MOJIETTb ATOMHOTO fAJIpa;

XapaKTepU30BaTh MNPUHIMIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OnucaHus (B TOM YHCIE:
CHUIOMETp, JTaTYUKHU I[OJIOKEHUS, PACCTOSHUSA W YCKOpPEHHS, pPaKeTa,
9XOJIOT, OYKH, IMepHucKom, ¢oToanmapar, ONTUYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMONb3ys 3HAHUA O
CBOMCTBax (PU3NYECKUX SBJIEHUW U HEOOXOAUMbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH U3yUYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKHX IPOILIECCOB
Opy pelieHUur Y4eOHO-MPAKTUYECKUX 3a]ad, ONTHYECKHUE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparoieH JINH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOpPMALMIO O  TMPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHHM B IMOBCEIHEBHOM
KU3HU JIJ1s1 o0ecrieueHus: 6€30MacHOCTU IIPU O0pallieHUuu ¢ IpudopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0pPOBbsi M COOIIOJEHUS
HOPM SKOJIOTUYECKOT0 TOBEACHUS B OKPY KaIOILEH Cpeie;

OCYIIECTBISITh TOHWCK HHPopManuu (U3MUECKOTO COJEp)KaHUS B
WNuTepHere, caMOCTOSTENbHO  (OpMynHpysh IOMCKOBBIA  3ampoc,
HAXOJUTh MYTU ONPEJEICHUS IOCTOBEPHOCTU MOTYyUYeHHON MHPOPMALINU
HA OCHOBE MUMEIOIINXCS 3HAHUHN U IONOJIHUTENbHBIX HCTOYHUKOB,;
UCIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3aaHUI HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro CONIEp)KaHWs, CIPaBOYHBIE MaTepUabl,



pecypcebl cetu HTEpHET, BIaaeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBanus HHGOPMALIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMMCbMEHHBIE U YCTHBIE COOOLIEHMSI HA OCHOBE
MHPOpPMAIMU U3 HECKOJBKUX HCTOYHMKOB (DPU3MUECKOIrO COAEpIKAHMUS,
myOJIMYHO IPENCTABIATh PE3YNBTATHI IIPOEKTHOU WIH
HCCIIE0BATENbCKON JESATENBHOCTH, MPU 3TOM I'PaMOTHO HMCIOJIb30BaTh
W3YYCHHBI TMOHATHUMHBIA ammapaT HW3y4aeMmoro pasjaena (Qu3ukd Hu
CONIPOBOXKJIaTh BBICTYIUICHHE IIpe3CHTAIlMe ¢ Y4€TOM OCOOEHHOCTEeH
ayJIUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanvecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM K n (uudpossbie)
n/n NMPorpamMmbl Bcero OHTpﬁom’H palc;nqeclc oOpa3oBaTe/ibHbIE
ble padoThI ue padoThl pecypebi
Pasnea 1. @usuka u e€ posib B NIO3HAHUM OKPY/KAKOIIEro MHpPa
bu6nmuorexa [JOK
- 2
L1 PusnKa - Hayka O NPUPOAC https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
2 1
12 DU3HIECKNE BETHIHHEL https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHAYUYHBIM METO. TO3HAHUS 2 1 Bubmiorexa IIOK
) ya a https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pasznea 2. [lepBoHayasbHbIE CBeJeHUsI 0 CTPOCHUM BelleCTBA
bu6nmmoreka [IOK
1
21 Crpoenme BemecTsa https://m.edsoo.ru/7f416194
29 JIBMyKeHrEe 1 B3aUMOACHCTBHUE YaCTHI] o) 1 bubmuorexa [JOK
) BelllecTBa https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
2
2.3 ArperatHble COCTOSIHUS BEIIECTBA https://m.edsoo.rw/ 7416194
Hroro mo pasuaeny 5
Paznen 3. /IBu:kenune u B3anMojieiicTBue e
Bbu6nmuorexa [JOK
3.1 MexaHH4ecKoe JBIKCHHE 3 https://m.edsoo.ru/7f416194
bu6nmuorexa [JOK
4 1
3.2 Muepuus, Macca, 110THOCTE https://m.edsoo.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 bubnnorexa IIOK




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

Hroro no pazneny 21
Pa3znea 4. /laBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus: TBEPALIMU 3 bubmuoreka [JOK
) TEJIaMH, KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nmuorexa [JOK
4.2 Hapnenue XuaKoCTH > https://m.edsoo.ru/7f416194
Bbubnmuorexa [JOK
4.3 ATmocheproe faBnenne 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTHU U Ta3a Ha 7 3 bubmuoreka [JOK
) MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea S. Pa6ora u MmomHOCTh. JHEprus
bu6nmmorexa [IOK
3 1
>.1 PaGora u MomHoCTS https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
>:2 Hpoctere mexaHn3ME! > ! https://m.edsoo.ru/7f416194
Bbu6nmuorexa [JOK
>3 Mexanmteckas SHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 63 12

ITPOTPAMME




8 KUIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/m NPOrpamMmbl Bcero KOHTpﬁom’H Hpax;nqecx o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl pecypebi
Pa3nen 1. TenoBble siBieHns
1.1 CTpoeH¥e U CBOMCTBA BENIECTBA 7 bubmorera [JOK
: https://m.edsoo.ru/7f4181ce
bu6nmmorexa [IOK
21 1 5
1.2 Tennosere mporeccat https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 28
Pasnea 2. DiiekTpu4yecKHe M MATHUTHBIE SIBJICHHUS
21 DneKTpuYecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmmoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuoreka [JOK
2 1
2.2 [TOCTOSIHHBIH SJIEKTPUIECKHIA TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
Bu6nuorexa [JOK
1 1.
2.3 MarnuTHeIe ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
4
2.4 DJICKTPOMArHHTHAs HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pasuaeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 63 3 145

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uu¢posbie)
Ne n/n MpOrpamMmmbl Bcero KOHTpﬁom’H Hpax;nqecx o0pa3oBaTe/bHbIE
ble padoThI e padoThbl pecype
Pa3znen 1. Mexanuyeckue siBJIeHUsI
11 MexaHHu4YecKoe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONVCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuoreka [IOK
20 1 3
1.2 BsanmozneiCTBrE TN https://m.edsoo.ru/7f41a4a6
Bbu6nmuorexa [JOK
10 3
1.3 3aKombI CoXpancHuA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3gen 2. MexannuecKkue Ko1e0aHus U BOJHBI
bu6nmmorexa [IOK
7 3
2.1 Mexanutieckue Koneoanm https://m.edsoo.ru/7f41a4ab
Bu6nuorexa [JOK
8 1 3
22 MexanmiecKkue BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznea 3. DiieKTPOMArHUTHOE 10JI€ M 3JIeKTPOMAarHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE TMOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIE IBJICHUS
bu6nmmoreka [IOK
6 2
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA https-//m.cdsoo.ru/7f41 ada6
4.2 JIMH3BI U ONTUYECKHE TPUOOPHI 6 3 buGnnorexa [JOK

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




Bbu6nmuorexa [JOK

4.3 Paznoxxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 15
Pasnea 5. KBanToBble siBJIeHHS
5.1 HcnyckaHue U MOIJIOMIEHHE CBETA aTOMOM 4 1 BH6J'IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
32 CTpoctHe aTOMHOTO 51pa 6 : ngs?;;?ee;siggﬁf41a4a6
53 SnepHsle peakuuu 7 I E;If;/l;l;legsigg/lé f41a4a6
Hrtoro mo pasaeny 17
Pasnea 6. IloBTopuTe1bHO-00001IAK0 M MOTYJIb
6.1 [ToBTOpenue u o6o0IIeHNE COEpKaHUS 9 ) bu6mmorexa [IOK
Kypca Qu3mKH 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME







IHHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
Koan4yecTBO 4acoB Jlata DJIEeKTPOHHbBIE
Ne Tema ypoka Konrpoms  Hpakrudec| ooy uugponeie
n/n Bcero HbIe KHe ust oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 ®du3uka — HayKa o npupoie. SBieHus |
TIPUPOIBI
2 dusnyeckue sIBJIICHUS 1
dusnyecKkre BEIIMUYNHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue
4 TeMIIEpaTyphl IPU MOMOIIN KU IKOCTHOTO 1 1
TepMOMETpA U JaTYMKA TeMIlepaTypbl”
MeTtobel HaydyHOTO MO3HaHu. OnucaHue
N Bbu6nuorexa [JOK
5 W3UYECKUX SIBJIEHUN C TOMOIILIO 1
$0ﬂeﬂeﬁ m https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIposepka
6 THUIIOTE3bI: TaJTbHOCTH MOJIETA ITIAPHKA, | |
MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OO0JIbITe BBICOTA MycKa"
Crtpoenue BeniectBa. ONbITHI,
bubnuorexa IHOK
7 JIOKA3bIBAIONINE JUCKPETHOE CTPOCHHE 1 1
BelIeCTBa https://m.edsoo.ru/ff09fe0a
bubnuorexa IHOK
8 JIBM>KEHME YAaCTHUI] BEIIECTBA 1 1
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «ONBITH IO
9 HAOJIIOIEHMIO TEILIOBOTO PACIIUPEHHS 1 1

ra3oB»




10

ArperaTHHe COCTOsAHHA BCIICCTBA

Oc00EHHOCTH arperaTHbIX COCTOSHUMN

1 Boabl. O000IIEHUE 110 pa3aeTy bubnnoreka [IOK
«IIepBoHauanbHBIE CBEACHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIIECTBA»

12 Mexanunyeckoe aBrxeHue. PaBHomepHoe bubnnoreka [IOK
1 HEPABHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. Equnuiiel ckopocTu bubmorexa IIOK

P ) p https://m.edsoo.ru/ff0a079¢

14 Pacuer myTtu 1 BpeMeHHU JBUKCHUS bubmorexa LIOK

T P a1 https://m.edsoo.ru/ff0a0ae4
Bbubnuorexa [JOK
1 Huepius. Macca — Mepa HHEPTHOCTH Tell
3 cpil ce P CpTHOC © https://m.edsoo.ru/ff0a0c10

16 [InoTHOCTH BemecTBa. PacueT Macchl u bubmuoreka [JOK
o0beMa TeJla 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlaGopatopnas pabora «OnpeneneHue
TJIOTHOCTH TBEPJIOTO TEJIa»

13 Pemenue 3amgau nmo teme "ILnoTHOCTH bubmuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23¢c
Cuna Kak XapakTepucTuKa

19 B3auMoeiicTBus Ten. Cuina ynpyroctH.
3akoH ['yka
JlaGopatopHnas pabora «/3yueHue

20 3aBHCUMOCTH pacTsoKeHHs (edopMariim)

MIPY>KUHBI OT MPUIIOKEHHOW CUITBDY

21 SBnenue TaroreHus. Cuma TSXKECTH

CBs3b MEXKy CHUJION TSKECTH U MacCoMn
Y bu6nmmorexa [IOK
22 tena. Bec Tena. Penienue 3a1a4 1o reme

"Cunna Tsokectd"

https://m.edsoo.ru/ff0al1778




23 Cua TSKeCTH Ha APYTUX IJIaHeTax. bubmmoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0a1502
Bbu6nuorexa [JOK
24 Nsmepenue cun. JJlunamomer
P A p https://m.edsoo.ru/ff0al8cc
Bbubnmuorexa [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778

2 CnoxxeHue IByX CHJI, HallpaBJIECHHBIX 110 bubmmoreka [JOK
OJIHOM npsimoii. PaBHOAEHCTBYIOIAs CUII https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau o teme
"PaBHonelicTByOmAast cu"

28 Cuna TpeHus u e€ BuAbl. TpeHue B bubmmoreka [JOK
IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlaGopatopHnas pabora «/3yueHue

29 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKECHUS bubmmoreka [JOK
OT CHUJIBI JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIIMNXCS] HOBEPXHOCTEN»

30 Pemenue 3amau Ha onpeneneHue
PaBHOJACUCTBYIOUIEN CUJIIBI
Pemenue 3agau no temam: «Bec Tenay,

bu6nuorexa [JOK
31 «I["padmueckoe n300paKEHUE CHIDY
pad vp ’ https://m.edsoo.ru/ff0alde0
«Cubly, «PaBHOACHCTBYIOIIAS CHID)
KonrponbHas padora no remam:
3 «MexaHndeckoe ABHKEeHHEY, «Macca,
IUIOTHOCTHY, «Bec Tenay, «'padudeckoe
n300pakeHue cuin», «CHIIbD)

33 Hasnenue. CriocoObl YMEHBIIICHUS U bubmuoreka [JOK
YBEJIMYCHUS JABICHHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS bubmuoreka [JOK

rasa oT 00bpEma, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376




[Iepenaua naBiieHUs: TBEPIBIMU TEJIAMH,

Bbu6nuorexa [JOK

35 JKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KMAKOCTH U Ta3€, BHI3BAHHOE bubmuoreka [JOK
JEUCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no teme «J/laBienue B bubmuoreka [JOK
MKUJKOCTH U raze. 3akoH [Tackamusiy https://m.edsoo.ru/ff0a2826
Bbu6nuorexa [JOK
38 Coobmaromyecs cocyne! https://m.edsoo.ru/ff0a2970
39 IM'mapaBanyeckuit npecc bubmorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopurHeBOM KUAKOCTHBIN
Hacoc
41 ATtmochepa 3eMiH 1 IpUIHHBI €€ bubnmorexa [IOK
CYIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5Sa
bu6nmmorexa [IOK
42 Bec Boznyxa. AtmocdepHoe naBiieHue https://m.edsoo.ru/f0a2bsa
43 N3mepenue armocepHOTo aBIeHUS. bubnnoreka [IOK
Omneit Toppruuemn https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(EPHOTO AABJICHHS OT bu6mmorexa LIOK
44 .
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepounn. Armocdeproe bubnnoreka [JOK
45
JTABJIEHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anad mo reme " AtmocdepHoe
nasiexnue"
p | BSOS o Bumorera 10K
Py - AP A https://m.edsoo.ru/ff0a3276
cuiia
48 Jlaboparopnas pabora «Onpesenenne bubnnoreka [IOK

BBITAJIKMBAIOILECH CHJIbI, JEHCTBYIONIEH HA

https://m.edsoo.ru/ff0a33fc




TCJI0, IOTPYKCHHOC B JKUIKOCTbH»

JlabopaTtopHnas pabota 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca TeJia B

bu6nmmorexa [IOK

49 . . 1
BOJIE OT 00bEMA MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
XKUJKOCTh YaCTH TEJIay
Bbu6nmuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabora "KoHcTpynupoBanue
51 apeoMeTpa UIM KOHCTPYUPOBAHUE JIOAKU 1
U onpeieieHre €€ rpy30noabEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
52 cynoB. Boznyxomnasanue», «/laBienue Etlffsj?/l;ff:;sigg/llfma} 654
TBEPJIbIX TEJ, )KUJIKOCTCH U Ta30B)» — -
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»
bu6nmmorexa [IOK
54 Mexannueckas paborta
P https://m.edsoo.ru/ff0a3{82
bu6nmuorexa [JOK
55 MomHocTh. EAMHUIBI MOITHOCTH
B a1 B B https://m.edsoo.ru/ff0a3{82
56 VYpok-uccienoBanue "Pacy€T MOIIHOCTH, 1
pa3BUBaeMOM IpU NOABEME MO JiecTHULE"
57 [Ipocteie Mexanu3Mmbl. Peruar. PaBHoBecue
CWJI Ha pplyare
Prruaru B TexHuke, OBITY U IPUPO/IE.
58 JIaboparopHasi pabota «};Iccnpeﬂlz)BiHHe 0.5 bubmorexa LIOK
. ) https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
59 Pemenue 3agau mo Teme «Y CIIOBUS Bbu6nuoreka [JOK
paBHOBECHSL pLIYAra https://m.edsoo.ru/ff0a48a6
60 Koaddurment nosnesnoro neicTeus 05

Mexanu3ma. Jlaboparopnas pabota




«M3mepenne KI1/] HaknoHHOM

TIJIOCKOCTHY
61 Pemenue 3amau o reme "Pabora, | bubmuoreka [JOK
morHocTb, KITJ1" https://m.edsoo.ru/ff0ad4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 bubmmorexa [JOK
IMOTECHIIMAJIbHAS DHEPI Ul https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKOU | bubnnoreka [IOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"DKCIepUMEHTAIbHOE ONIPEAEICHUE
64 U3MEHEHHS] KHHETHIECKOM 1 1 1
MOTEHIIMATIBLHOW YHEPTHH MIPU CKAThIBAHUU
TeJ1a IO HAKJIOHHOMW MJIOCKOCTH"
65 Kontponbnas padora mo teme «Pabora u 1
MOILHOCTb. DHEPTHUS»
PezepBHblii ypok. Pabora ¢ Tekctamu 1o bubnumorexa [IOK
66 n n 1
TeMe "MexaHnuecKoe IBUKCHUE https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabora ¢ TekcTamu o
67 TeMep”I[aanII{)He TBEPABIX TEJ, JKUIKOCTEH 1 Bubmiorexa LIOK
" P ’ https://m.edsoo.ru/ff0adffe
U Ta30B
68 PeseprubIit ypok. PaGoTa ¢ TekcTamu mo 1

teme "Pabota. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68
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8 KUIACC

KoanuecTBo 4acoB Jata DJIeKTPOHHbIE
Ne Tema ypoka Kontpoas| Tpakruyec) Lovyey uugponpie
n/n Bcero HbIe KHe ust oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUU U UX ONBITHBIC 1 bubmorexa LIOK
HOTBEpICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUJIKOTO U 1 Bbu6nuorexa [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BsicHEeHHE CBOMCTB TBEPIOTO, )KHIKOTO
4 U Ta3000pa3HOTO COCTOSIHUI BEIlleCTBA Ha 1
OCHOBE I10JIO’KEHUM MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH
5 Kpucrannuyeckue u amopdHbIie Tena 1 buGnnorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [{OK
7 TeroBoe paclIMpeHne U CokaTue 1 Oumoreka LLO
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOI'O JIBUKEHHSI YACTHUIL
9 BryTtpennss sueprusi. CriocoObl 1 bubnnoreka [IOK
VM3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bubl Terutonepeaayun 1 Bubmnorexa HOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koudepenius "IIpakTnueckoe 1 1 Bubnamnoreka IIOK




HCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BCIICCTB U MATCPUAJIOB B LCIIAX
sHeprocoOepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonnuectBo TeninoTsl. Y aeiabHast bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEMIOBOTO OanaHca. bubnnoreka [JOK
TennooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccnenoBanue
14 }IBJIeIfI/I}I TI;H.HO(I))6MCH3. npu CM§MHBaHHH bubmorexa LIOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiuer BOJIbI
Pacuer konmuecTBa TEMIOTHI,
15 HE00XO0IMMOTO JIJIsl HarpEeBaHUs Tea U
BBIJIETISIEMOTO UM IIPH OXJIAXKIEHUU
16 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
y/1eJIbHOU TEMJI0EMKOCTH BenlecTBa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomuBa. Y iejabHasl TeNjaoTa bubnumorexa [IOK
CTOpaHMUs https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIEBaHUE
18 KPUCTAJIMYECKUX IT)SJI VY enpHasg TeniaoTra Bubmiorexa LIOK
P ‘ https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
y/IeJIbHOW TEIJIOTHI TIaBJICHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUSL. bubnmorexa [IOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nennHas Teniora
71 napooOpa3oBaHMs U KOHJICHCAITUH. bubnmorexa [IOK
3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTrO AABICHHUSI
2 Brnaxnocts Bo3ayxa. Jlaboparopuas bubnnoreka [IOK

pabora "OnpeneneHne OTHOCUTEIBHON

https://m.edsoo.ru/ff0a7628




BJIQXKHOCTH Bo3ayxa'

Pemenue 3a1a4 Ha onpeielieHre

23
BJIQYKHOCTH BO3AyXa
[IpuHIWTIBI pabOTHI TETIIIOBBIX

24 nsurateneif. [lapoBast TypOuna.

JlBuraTenr BHYTPEHHETO CTOPAHMS

25 KII/] TerioBoro nBuratens. TeroBbie bubmuoreka [JOK
JIBUTATEJIM U 3aIATA OKPYXKAOUIEH Cpeibl https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHHMs U TPEBPALICHUS
SHEPTUHU B TEIUIOBBIX MpoIleccax
[ToaroroBka K KOHTPOJILHOM paboTe MO

27 TeMe "TemnoBrie HBﬁeHI/IH I/I?F))MGHGHI/IG Bubmiorexa LHOK

. " https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUM BEIIECTBA
KontponbHas padota o teme "TemioBbie
28 SIBJ'IeIfI/ISI I/ISMSHCHI/IG arperaTHbIX buGnuorexa [JOK
" " p https://m.edsoo.ru/ff0a86ae
COCTOSIHH BEIECTBa

29 Onektpusanus Ten. [IBa pona
AIIEKTPUYECKHX 3apsiI0B

30 VYpok-uccienoBanue "DIeKTpu3aius Tein
MHAYKIMENW U IPU CONPUKOCHOBEHUH"

31 B3aumopeiicTBre 3apsKEHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nosie. HanmpsokeHHOCTH

32 DJIEKT pnquKoro mons. IT I/II:)HLII/IH Bubmiorexa LIOK

P P N https://m.edsoo.ru/ff0a8a0a
CYNEpIO3UIMHU AIEKTPUUYECKUX TTOJIEH
33 Hocurenu a3nekTpuyeckux 3apsaoB.
OnemeHTapHbli 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY M TNUANEKTPUKH. 3aKOH bubnumorexa [IOK

COXpaHEHHsI MEKTPHUUECKOTO 3apsiia

https://m.edsoo.ru/ff0a8ef6




35 Peuienne 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
DJIEKTPHUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUCCKHUH TOK, YCIOBHS €0

36 c HleC"Pi"BOBaHI/IH I/ICTg‘IHI/IKI/I bubmorexa IIOK

y ' https://m.edsoo.ru/ff0a95a4
AJIIEKTPUYECKOTO TOKA
37 JleMCTBHUS DJIEKTPUYECKOTO TOKA Eubmuorexa OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 IIEKTPUYECKOTO I10JIsI HA TPOBOAHUKH U 1
JIADIICKTPUKH"

39 DNEKTPUUECKUI TOK B METAJLIaX, bubmmorexa [JOK
JKMAKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U e€ COCTaBHbIe
4acTu
Cuna toka. JlabopaTopHas paborta

41 "U3mepenue u eI; JII/Ip OBaII{)He CHUJIBI 0.5 Bubmorexa HOK

'ep Perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNIeKTpUUECKOoe HarpshkeHue. BonbTmeTp.
42 JIabo IZITO Hast a60§a "U3mepeHue u P 0.5 buGnnorexa [JOK
patopHas p ,P ' https://m.edsoo.ru/ff0a% 14
perylnupoBaHUE HAMPSHKEHHUSI

43 CornpoTHBIeHUE MPOBOAHUKA. Y ACIBHOE bubmmoreka [JOK
COIIPOTHUBIICHUE BELICCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast pabota "3aBUCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
[IPOBOJHMKA OT €0 JJIMHBI, IIJIOIIAAN https://m.edsoo.ru/ff0aa738
MOINEPEYHOr0 CEUYCHUsI U MaTteprana"
3aBUCHUMOCTD CHJIbI TOKA OT HAIPSDKEHUS. bubmmorexa [JOK

45
3akoH OMa a1 yyacTKa e https://m.edsoo.ru/ff0aa44a

46 JlaGopaTtopHast pabora "HMccnenoBanue 1 bubnnoreka [IOK

3aBUCHUMOCTH CHUJIbI TOKA, UAYIICTO YCPE3

https://m.edsoo.ru/ff0aa04e




PE3UCTOp, OT COMPOTUBIIEHUSI PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

IlocnenoBaTenbHOE U napajjicJibHOC

47
COEIMHEHUS POBOJIHUKOB
JlaGopaTtopHast padota "IIpoBepka
48 MpaBUJIa CIIOKEHHS HANIPSHKEHUN IPU bubnnoreka [JOK
MOCIJIEA0OBATEIFHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaGopaTtopHast padora "IIpoBepka
49 1| aBI/II)JIa I?m CI/II;IBI TOKa npn b bubmorexa LIOK
P A p " https://m.edsoo.ru/ff0aadle
napajuieJIbHOM CO€IMHEHUH PE3UCTOPOB
Peuienue 3agau Ha MpUMEHEHHE 3aKOHA
50 Owma nyis asﬂnnqﬂoré) COCIMHCHUS Eubmuorexa TOK
JVIA P A https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnnoreka [IOK
toka. 3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue
52 a60TpH u II:/IOHHfOCTI/I Z-)JICKTpI/II‘[IeCKOFO bubmorexa IIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUYecKue e U MoTpeOuTeNnn
53 AJEKT pﬂquKoﬁ 3HHe U B GIL),IT bubmoreka LIOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMblkaHue
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
54 TeMe "DIeKTPUUYECKUE 3apsiibl. bubnnoreka [JOK
3apsKEHHbIE TeJla U UX B3aUMOJICUCTBUS. https://m.edsoo.ru/ff0abd2¢c
[ToCTOSIHHBII 31EKTpUUECKUN TOK"
KonTtponbHas pabora o teme
55 "DeKTpuUecKue 3apsaabl. 3apsyKCHHbBIE bubmmorexa [JOK

Tena U ux B3auMonencTBua. I1ocTOIHHBIN
SJIEKTPUYECKHI TOK"

https://m.edsoo.ru/ff0abeal




56

ITocTosTHHBIE MATHUTBI, UX
B3aUMO/JIEVICTBUE

57

Ypok-uccnenosanue "M3yuenue nosnen
MOCTOSIHHBIX MAarHUTOB"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe noJjie. MarHuTHOE I10JIE
3GMJII/I 1 €ro 3HAYCHUC OJId )KU3HHU Ha
3emiie

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT Opcrena. MarouTHoe nose
ANEKTPUUYECKOTO Toka MaruuTHoe mnose
KATYIIKHA C TOKOM

bu6nmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne PIEKTPOMArHiTOB B
texHuke. Jlaboparopuas pabota
"U3ydeHue nercTBYSI MArHUTHOTO MOJI HA
MIPOBOJIHUK C TOKOM"

0.5

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOBUTATENH MTOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTATEICH B
TEXHHUYECKHUX YCTPONCTBAX U Ha
tpancmnopre. JlabopaTopHas pabora
"KoHCcTpyupoBaHue U U3y4eHHE pabOThI
3JIEKTpoIBUTaTENS "

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papanes. 3akoH
AJIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna

63

Onektporereparop. CrocoObl MoTydeHUs
AIIEKTPUYECKOU SHEPIUU.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX
VCTOYHUKAX SHEPruu

64

[ToaroroBka Kk KOHTPOILHOM paboTe MO
TeMme "DIEeKTPUIECKUE U MarHUTHbIE
SIBJICHUS"




65 KontponsHas pabora o Teme 1 bubmmoreka [IOK
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnmorexa [IOK
teMme "Tennosele siBieHAA" https://m.edsoo.ru/ff0accSe
PesepBHblit ypok. Pabora ¢ TekcTamu 1o bubmmorexa [JOK
67 ; y - 1
TeMe "[10CTOSAHHBIN IIMEKTPUYECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MarHuTHbI€ SIBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10 63 145

I[TPOTPAMME




9 KUIIACC

KoauyecTBo yacoB Jara DJIeKTPOHHBbIE
Ne Tema ypoka Komrpon| Tpaktmae | \ooyey uugposbIe
n/n Bceero HbIE cKHe st oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcnl
1 Mexanunueckoe ABUKeHne. MarepuaibHas 1
TOYKa
) Cucrema orcuera. OTHOCHTEILHOCTD 1 bubnunoreka [IOK
MEXAHUYECKOTO JBUKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSAMOJIMHENHOE NBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npAMOIUHENHOE
4 nBvxeHue. CpenHsiss U MTHOBEHHAs! 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHUS. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpenenenue
7 YCKOPEHHMS TeJIa IIPU PaBHOYCKOPEHHOM 1 1 Egggﬁgf;;gg}?ma db18
IBWKEHUHU 110 HAKJIOHHOM MI0CKOCTH" - :
8 CBoOoguoe nagenne tein. OneiTe! [ anunes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
N bubnunoreka [JOK
9 ITepuon u yactoTta oOpamenus. JlnnelHas 1
" yIr) nof;aﬂ cKOpOCTH paill https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTETBLHOE YCKOPEHUE 1
11 IIepsriit 3ak0H HproTOHA. BEKTOp CHitb 1 bubnunorexa [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Herorona. bubmuoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herotona. Cynepno3unus bu6nuoreka [IOK
CHJI https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHHNE 3aKOHOB bubmuoreka [IOK
HrroToHa https://m.edsoo.ru/ff0aebbc
bu6mmoreka [{OK
15 Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau nmo reme «Cua
YIPYTOCTH»
JlaboparopHas padota «Onpenenenue bubmmoreka [JOK
17
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmunoreka [JOK
18 Cra Tpenms https://m.edsoo.ru/ff0af738
19 Pemienne 3anau no reme «Cuiia TpeHUs» Bubmnorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bubnmoreka [JOK
Kod(hhUIIMEHTA TPEHUS CKOJbKCHHS" https://m.edsoo.ru/ff0af8be
1 Pemenue 3agad mo teme "3akoHbI bubnuotexa [JOK
Hprorona. Cuna ynpyroctu. Cuna tperus” https://m.edsoo.ru/ff0afb8e
C
| S o oo Busorsa 101
' p A https://m.edsoo.ru/ff0af044
naJIcHus
Ypoxk-koupepennus "JIBuxeHne T
23 BOKPYT I'PABUTALMOHHOTO LICHTPA
(Conneunas cucrema). ['amakTukn"
24 Pemenue 3amau no teme "Cua TSKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5{8




75 [lepBas kocMHuecKast CKOPOCTb. bubmuoreka [IOK
HesecomocTs U neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepraJbHOW TOUKHU.

26 AbcomoTHOo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPIOTO TeJIA € 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpallleHUs

27 MowmeHT cuibl. LeHTp TsKecTH

28 Pemenue 3amay no reme "MOMEHT CHITBI. bubmuorexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe MO

29 Telvf[eF "IT\/[:xaHI/Iqecl:{;(I))e H?aix?eﬁne e bubmrorexa LIOK

. ,,H ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponpHas pabota mo Teme
30 "MI;;F;HJ;IEII;C;II«E; Bil)KréH;eM bubnnorexa LIOK
N A " ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Nmnynse Tena. Ummynbe cuibl. 3aKoH
31 coX ZHGHI/IH VIMII nb}c]a Yupyroe u bubmrorexa LIOK
P y . pyr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoJeCTBUE

3 Pemienue 3agau mmo teme "3akoH bubnunoreka [JOK
COXpaHEHHUsI uMIyJnca' https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koupepennus "PeakTuBHOE
JIBU)KEHUE B MPUPOJIE U TEXHUKE"

bubnunoreka [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.edsoo.ru/fl0b0as4
35 Pabota cuiibl TSXKECTH, CUJIbl YIIPYTOCTH U bubnmoreka [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0b0dby




JlaboparopHas pabota «Onpenenenue
paboThI CHIIBI TPEHUS IPU PABHOMEPHOM

36 s
JBIDKCHHUH TeJla TI0 TOPU30HTAIBHON
MTOBEPXHOCTI
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPTHs
33 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B MEXAHUKE
JlaGopatopHas pabota «/3yueHue 3akoHa bu6nuorexa IIOK
40
COXpaHEHUs DHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOE ABUKEHNE U €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoneOanus. BeiHyKIeHHBIE bu6nuoreka [IOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U PY>KUHHBIA MAsITHUKH
Vpok-uccienoBanre «3aBUCUMOCTh
44 nep nozaa KOer6aHI/II71 OT JKECTKOCTH bubnnorexa LIOK
proa https://m.edsoo.ru/ff0b197a
IPYKUHBI M MACCHI TPY3a»
45 [IpeBpamienue sHePTUn MPU MEXAaHNIECKHIX
KOJICOaHMSIX
JlaGopaTtopHast pabota «OnpeneneHue
46 ‘-IaCTOI")be Hpne IfO a KoneGainzlgI bubmmorexa LIOK
pHoa https://m.edsoo.ru/ff0blaec
MPY)KUHHOTO MAasITHUKa)
JlaGopaTtopHast pabota «IIpoBepka
47 He3aBII)/ICH1\I/1)OCTHpne nojaa fonegaﬂnﬁ rpysa bubmmorexa LIOK
pHoa py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MAcChl TPy3a»
48 Mexanundeckue BoJiHbI. CBOKCTBA bubmuorexa [JOK

MCXAaHMYCCKHUX BOJIH. HpO,Z[O.HBHBIC u

https://m.edsoo.ru/ff0b21fe




IMOMNCPCUYHBIC BOJIHBI

49

VYpoxk-koupepennus "MexaHuIecKne
BOJIHBI B TBEpJOM Teie. CelicMuyeckue
BOJIHBI"

50

3ByK. PactipocTpaneHnue u oTpaxeHue
3BYyKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC

53

Ypok-koHpepeHIus "YIpTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "3aKoHbI COXpaHEeHUs. MexaHndyeckue
Kosie0aHusl ¥ BOJHBI"

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

55

KoHnTtponbHas pabora 1o Teme "3akoHbI
coxpaHeHHs. MexaHn4ecKue KoleOanus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
3H€KTpOMaFHHTHBI€ BOJIHBI

bubmunoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJTH

58

VYpoxk-kouhepennus "[lkana
SJICKTPOMArHUTHBIX BOJIH. Wcmnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH AJII COTOBOM
cBs3u"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3ydyeHue cBOiCTB
JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO
MOOMIBHOTO Tenedona"

but6mmoreka [{OK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3amau Ha onpeeneHnue 4acToThl U




JJITUHBI 3HCKTpOMaFHI/ITHOI>'I BOJIHBI

DneKTpOMarHuTHast MpUpo/ia CBETa.

bu6mmoreka [IOK

1 K Th cBeTa. BOJIHOBLIE CBOWMCTB
6 Cropocts caera. BonHoBLIe CBOHCTBa https://m.edsoo.ru/ff0b3 1d0
cBeTa
Hctounuknu cBeta. [IpsMonmHeiiHOE
62 acIIPOCTPAaHEHUE CBIe)Ta 3aTMeHus Bubmorexa LOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
CouHiia u JIyHbl
3aKkoH OTpakKeHHUS CBETa. 3epKaia.
63 PGH_ICHI/IGPBa,Z[a‘-I Ha I HMeHeI;me 3aKOHa Bubmorexa LOK
p https://m.edsoo.ru/ff0b38c4
OTPaKCHUSI CBETA
64 [Ipenomnenune cBera. 3aKOH NPETOMIICHUS bubnmoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aca
IlonHoe BHYTpEeHHEE OTPAKEHUE CBETA.
65 I/ICHOHBSOBZ;F{II)/IC nonHorIz) BHYTPEHHETO Bubmiorexa LIOK
yp https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHSI B ONTHYECKHUX CBETOBOAAX
JlaGoparopHas pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa MPETIOMIICHHS
CBETOBOTO JIy4a OT yTIJia MaJCHHs Ha
rpanuiie "Bo3ayx-crekiao""
VYpoxk-koudepennus "Mcronp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHUS:
CBETOBO/IBI, OIITHKOBOJOKOHHAS CBI3h"
but6mmoreka [IOK
JIunsel. Onrnyeckast cuia JIMH35L
68 351 O e ¢ 3 https://m.edsoo.ru/ff0b3f2¢
69 ITocTpoenune n300pakeHuii B TMH3AX Bubmoreka LOK
P P https://m.edsoo.ru/ff0bd44a
JIaGoparopHas padora "Onpenenenne
70 dox EHorI; aCETOSIHI/ISI u OI:'IT?/IHGCKOﬁ bubnnorexa LIOK
y paccTos ) https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JIMH3bI
71 Ypoxk-koupepennus "OnTudeckue bubmuoteka [JOK




JIMH30BbIe TPUOOpPHI"

https://m.edsoo.ru/ff0c0a7e

but6mmoreka [IOK

72 I'na3 kak ontudeckas cucreMa. 3peHue https://m.edsoo.ru/fl0b4684
73 VYpoxk-kouhepennus "JlepexTol 3peHusl.
Kak coxpanuts 3peHue"
Paznoxenue 6e10ro cBeTa B CIEKTP.
74 OHLJ,IITLI ;I{fwToi{IaranncTeHZeH b bubnnorexa LIOK
) https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX I[BETOB. Jlucnepcus cBeTa
JlaGopatopHnas pabota "OnbITh IO
75 pasIoKeHUIo 0eIoro CBeTa B CIIEKTP U bu6nuorexa IIOK
BOCHIPHUSITHIO IIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0IeHUH Yepe3 1IBETOBbIe (PUiIbTphI"
VYpok-npakTukym "BosiHOBBIE CBOKICTBA
76 CBeTa: IucIiepcus, nHTephepeHIus U
mudpakus”
77 OmneiTe Pe3epdopaa u mranetapHaas bu6nuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Mozens aroma bopa
79 Hcnyckanue v mOrJIoneHUe CBETa aTOMOM. bu6nuoreka [{IOK
KBanTbl. JInHelHyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
30 Ypok-tipaktukym "HabmtoieHue cieKTpoB bubnmoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTBHOCTH U €€ BUJIBI bubmorexa LIOK
o a https://m.edsoo.1u/ff0c1672
32 Crpoenue atomHoro siapa. Hyknonnas bu6nuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHbIe npeBpatenus. M3oromnsl bubmorexa TIOK
8 peBpalll ' https://m.edsoo.ru/ff0clal4
84 Penrenne 3amad mo treme: "PagyoakTUBHEBIE but6mmoreka [IOK




npeBpauieHus’” https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnana
VYpok-koH(pepeHuus "PaguoakTuBHbIE

86 I/ISI;I eHI/IS(Ib Bpl'I I/IIl oae MHCI[I/IHI/IHG Eubmioreka LOK

yaen PUPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakiiu. 3aKOHbI COXPaHEHUS bu6nuoreka [IOK

87
3apsJIOBOTO U MACCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b bu6muoteka [IOK

88
MaccChl U DHEPIUHA https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3amaud no treme "AnepHoie
peakiuun"

90 Peakuuu cunTe3a u neneHus saaep. bubmunoreka [JOK
Wcrounnku sHepruu CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepenuus " nepHas sHEpPreTUKA.

91 JlericTBUS paiiOaKTUBHBIX U3JIYYEHU HA
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo

9 TeMe "DIEeKTPOMArHuTHOE IOJIE. bubnmoreka [JOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
SIBICHUS"

KoHnTtponbhas pabora 1o Teme

93 "DeKTpOMarHuTHOE MOJIE.
DIIeKTpOMarHuTHeIe BOJIHbI. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, 0606menHue. JlabopatopHbie bu6nuoreka [IOK
pabotsl o Kypcy "Bzaumonericteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 00600menue. Pemenue

P H bubmuorexa [JOK

95 pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4 110 TEME

"TermioBble nponecco'”

https://m.edsoo.ru/ff0c2572




[ToBTropenue, o6o0menHue. Penenne

bubnunoreka [IOK

1
96 E)aC‘-IeTHBIX u Ka‘-IeCTBeHHbIXv?'aI[aII 10 TEME https:/m.edsoo.r/fc2a22
KIIJ] TenmoBeIX ABUTaTEICH
IToBTOpenue, 0000menue. Perrenue
97 ac]f{TeTII)ﬁ,II{)I;I 1/1’ Ka‘-IeCTB;{II:HHX 3]{: :[I;I 10 TEME 1 Bubmorexa HOK
F.) " A https://m.edsoo.ru/ff0c2b30
KIIJ] snexTpoycTaHOBOK
[ToBTOpenue, o0obenue. Jlaboparopusie bubnmoreka [JOK
98 " n 1 1
paboTsl o Kypcy "CBeToBbIE SIBICHUS https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0600menne. Padbora ¢
99 TeKBcTTaI;/Hf Eo TEME HéaII{(I({)HLI COXTaHeHI/Iﬂ B 1 Bubmroreka LOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTopenue, 0600mmenue. Padora ¢ 1 bu6nuorexa IIOK
tekcramu 1o Teme "Kosebanus u BOIHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6obmeHue. Padora ¢ 1 bubnmoreka [JOK
TekcTaMu 110 TeMe "CBeTOBELIE SIBICHUA" https://m.edsoo.ru/ff0c3044
[ToBTopenue, o600menue. Padora ¢
102 TekcTamu no Teme "KBaHToBas U siaepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET






