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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢gusuke Ha YpoBHE OCHOBHOTO 00OIIeEro oOpa3oBaHMs COCTABJIEHA HA OCHOBE IOJOKEHUHN U TpeOOBaHUI
K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBareiabHOU mporpammsl, npeacrasieHHbx B PI'OC OO0, a
Takke C¢ yd4€ToM (QeaepanbHOil paboueil mporpammbl BocmuTanus U KoHuenuuu mnpenogaBaHus ydeOHOTO MpenMera
«Duznkar.

CopepxaHnue TMporpaMMbl 10 (HU3UKE HAMpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
oOy4aroluxcsi 1 OPraHu3alyi0 U3ydyeHus: (U3MKU Ha JAESITEIbHOCTHON OCHOBE. B mporpamme mno (u3MKe YYUTBIBAIOTCS
BO3MOXXKHOCTH ydeOHOro mpenmera B peanmuzanuu TpeboBanuit PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM H
METaIpeAMETHBIM pe3yjibTaTaM OOy4YeHHs, a TAKKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[IporpamMma 1o (u3uKe yCTaHaBIMBAET paclpejaesieHue y4eOHOro maTepuana Mo rojaMm oOydeHus (IO Kiaccam),
IIpeJIaracT MPUMEPHYIO MOCIEA0BATEIBHOCTD U3YUEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHA MIPEAMETHOIO COACPIKAHUS
U Y4€TE BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIUXCsl.

[Iporpamma 1o ¢u3uke pa3zpadoTaHa € LEIbI0 OKa3aHHUS METOJUYECKONM MOMOIIM YYWUTENII0 B CO3JAaHUM pabodeit
MPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®duszuka SABIAETCA CUCTEMOOOPA3YIOUIUM JJIi €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEAMETOB, MOCKOJbKY (U3NUYECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHHM, N3y4aeMbIX XUMUEH, OMOJIOTHEH, acTpoHOMUEH U (HU3NIECKOM reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpa, MPEAOCTaBIsAeT HauboJiee sICHbIE 00pa3lbl MPUMEHEHHS] HAYYHOTrO
METO/1a MO3HAHMS, TO €CTh CIOCO0a MOJYyYEHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

Opna U3 rnaBHBIX 33434 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOMT B (DOPMUPOBAHHU
€CTEeCTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECca K HayKe y 00y4aroIuxcsl.

N3yuyenne ¢u3ukun Ha 0a30BOM YpOBHE MpEANoJaraeT OBJaJACHHUE CIEAYIOIMMU  KOMIIETEHTHOCTSAMH,
XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BAaTh HAYYHbIE JOKA3aTEIbCTBA ISl IOJYyYEHHUS BBIBOJOB.

enu uzyuyeHus (U3MKUA Ha YPOBHE OCHOBHOTrO 00Iero oobpa3zoBanusi ompezeneHbl B KoHIenuuu npenogaBaHus
yueOHoro mnpeamera «®dusuka» B oOpa3zoBaTenbHBIX opranuzanusx Poccuiickoit ®Denepanyu, peasu3yroldX OCHOBHbIE



o01ieo0pa3oBareyibHbIe MPOTPAMMbI, yTBEpkAEHHON pemiennem Komternu MunucTepcTBa mpocBenieHus Poccuiickoi
®enepanun (mpotokod ot 3 nexadps 2019 r. Ne [1K48H).
Heau nzyuyenuss Gpu3uKu:

OpUOOpEeTeHHEe HWHTEpeca U CTpEeMJICHHsS OOydYarolMXcs K HAy4YHOMY HW3YUYEHUIO MPHUPOJbI, PpPa3BUTHUE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K
OKPY>KAIOLIUM SIBJICHUSIM;

dbopMHupOBaHWEe HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa M3y4YCHHs] OCHOB CTPOCHHS MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHKE TIPEACTABICHUN O POIU GUBUKH JJII PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHU;
pa3BUTHE TMPEJCTABICHUI O BO3MOXHBIX cdepax Oynymied npodeccroHaIbHONW AEATENbHOCTH, CBSI3aHHOM C
(bU3UKOM, MOArOTOBKA K JIalIbHEUIIIEMYy O0yUYEHHIO B 3TOM HANpaBJICHUHU.

HOCTI/I)KCHI/IC ATUX MEJIeH IIporpaMmsbl 110 ¢)H3HK€ Ha YPOBHC OCHOBHOI'O 06IHGFO O6p2130BaHI/ISI obOecreynBaeTcs
pCIICHUEM CIICAYIOIMUX 3aaa4.

npuOOpEeTeHHe 3HAHUW O JUCKPETHOM CTPOEHUM BEHIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JJIEKTPUUECKHX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

MPUOOPETEHNUE YMEHHI OMUCHIBATH U OOBSACHATHh (PU3NUSCKUE SIBIICHUSI C UCIIOIH30BAHUEM ITOTYUCHHBIX 3HAHHM;
OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITUX PACUETHBIX 3a/1ay C MCIOJIb30BaHUEM (PU3NYECKUX MOJIENIEH, TBOPUECKHUX
U TIPAKTUKOOPUECHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMCHHMA HAOMIOJaTh TIPUPOJHBIC SBICHUS W BBHINOJHATH ONBITHI, JTA0OpaTOpHBIE pPabOTHI |
AKCIIEPUMEHTATILHBIC UCCIICIOBAHUS C UCTIOJIE30BAaHUEM U3MEPUTEILHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHPopMarel (U3NYECKOTO COJIepKaHUsl, BKIOUass UHGOPMAIIMIO O COBPEMEHHBIX
JTOCTIDKEHUSIX (DU3UKH, aHATIN3 U KPUTUIECKOE OIICHUBaHNE WH(OpPMAITUH;

3HAKOMCTBO CO cdepamu mpodecCHOHAIBHOM JSATEIbHOCTH, CBS3aHHBIMH C (H3UKON, W COBPEMEHHBIMU
TEXHOJIOTUSIMHM, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX (PU3NUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro oOpa3oBaHUs OTBOAMUTCS 238 yacoB: B 7

kiacce — 68 gacoB (2 gaca B Heneno), B 8 kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 ygaca (3 yaca B HeeIO).



[Ipennaraemeiii B mporpamme Mo (U3HWKE MEPEYCeHb JTA0OPATOPHBIX PAOOT U OIBITOB HOCUT PEKOMEHAATEIHHBIN
XapaKkTep, YUUTEIb AelIaeT BHIOOP MPOBEICHUS JTa0OPATOPHBIX PabOT M OIMBITOB C YYETOM MHIUBHUAYATHHBIX OCOOCHHOCTEH
00y4JaroIuxcsi, CIICKa SKCIEPUMEHTAIBHBIX 33JJaHUM, MPEJIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEHa 110
busuke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEr0 MUpA.

®dusuka — HayKa o npupoje. ABieHus npupojbl. OU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUYECKUE,
MarHUTHbIE, CBETOBBIC, 3BYKOBBIE.

Ouznueckre BenuuuHbL. M3Mmepenue duzndeckux BeauuuH. Dusndeckue npuOopsl. [lorpemrHoCcTs HU3MEpEHHid.
MexayHapoiHasi cucTeMa €IMHUII.

Kax ¢usuka u npyrue ecTeCTBEHHbIE HAYKU U3Yy4arOT MpUpoy. EcTecTBeHHOHAYUYHBIN METO/ MO3HAHUS: HAOIIOACHHE,
MMOCTAHOBKA HAy4YHOTO BOIPOCA, BBIABMIKEHHE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bsICHEHHE HAOJII0AaeMOT0
sBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHS.

2. ®dusznueckue mpuOOPHI U MPOIeaYypa MPSMBIX U3MEPEHUI aHAJIOTOBBIM U IU(PPOBBIM IPHUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpeneneHue 1EeHbI JeJIEHUS Kbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

OrnpeneneHue pa3MepoB MajbIX TEJ.

N3mepenue TemnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPaTypHhI.

[IpoBenenne ucciaeaoBaHus MO MPOBEPKE TMIIOTE3bL: JAIBHOCTh MOJIETA MIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIrie, yeM 0OJIbIIe BBICOTA MTyCKa.

A A

Pa3znes 2. IlepBoHayasibHbIe CBEJCHUS 0 CTPOEHNH BeleCTBA.

CtpoeHnue BenecTBa: aToMbl M MOJIEKYJIbI, X pa3Mephl. ONBIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHNE BEIIECTBA.

JIBmxeHue yactull BemiecTBa. CBA3b CKOPOCTH MABWKEHHUS YACTUI[ C TeMmepaTypoill. BpoyHOBCkoOe NBUKEHHE,
muddysus. BzanmoenicTBre YacTUIl BEIECTBA: MIPUTSKEHUE U OTTAIKUBAHHE.



AFpCFaTHBIC COCTOsHHMA BCIICCTBA: CTPOCHHUC TIa30B, )I(H,HKOCTCﬁ )41 TBép,Z[BIX (KpI/ICTaJIJII/I‘IeCKI/IX) Tea. B3auMocBsI3b

MCIKIAY CBOMCTBaMH BCHICCTB B PA3HBIX arpCraTHBIX COCTOAHUAX WM HUX ATOMHOMOJICKYJIAPHBIM CTPOCHHCM. OcobeHHOCTH
aIrpCraTHBIX COCTOSIHUU BOJBI.

Hemoncmpayuu.

1. HaGmoneHnne OpOyHOBCKOTO TBUKECHHSL.

2. Habmoaenue nuddyszuu.

3. HaOmronenue siBneHuit, 0ObICHIIONIMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUIl BEIIECTRA.

Jlabopamopnwie pabomuel u onvimol.

1. OreHka AuaMeTpa aToMa METOIO0M PSJIOB (C UCTONIb30BaHuEM doTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe paBwxkeHue. PaBHOMepHOe U HepaBHOMepHOE JABMkKeHHE. CkopocTb. CpelnHsii CKOPOCTh NP
HEPaBHOMEPHOM JIBUKEHUU. PacuéT myTu u BpeMeHU JBUKECHHUS.

SBneHne uHEpIUU. 3aKOH UHEpLMH. B3auMoaelcTBue Tea Kak MpUYMHA U3MEHEHUS! CKOPOCTU JIBUKEHUs Tell. Macca
KaK Mepa MHepTHOCTH Tena. [1noTHoCcTh BemecTBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIIECTBRA.

Cuiia Kak xapakTepucTHKa B3aumojneucTBusa Tell. Cuiia ynpyroctd U 3akoH ['yka. M3MmepeHue cuiibl ¢ MOMOIIBIO
IUHAMOMETpa. SIBleHHE TATOTeHUs W cuia TsokecTd. Cuna TsSKECTH Ha Jpyrux IuiaHetax. Bec Tema. HeBecoMocCTs.

CroxeHune ChJl, HallpaBJICHHBIX IO OJHOM npsMou. PaBHozaelcTByromas cui. Cua TpeHus. TpeHne CKOJIbKEHUS U TPEHUE
1oKosA. TpeHne B IpUpOJe U TEXHUKE.

Jlemoncmpayuu.
HaOmronenne MexaHn4ecKoro JIBYKCHHS Teia.
N3mepenne CKopoCTH MPSIMOJIMHEHHOTO ABUKCHUSI.
HaOnronenue siBieHUsI THEPIUU.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.
CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.
Jlabopamopnsie pabomel u onvimol.

1
2
3
4. HabmoneHne u3MeHEeHUs: CKOPOCTH MPU B3aMMOJICHCTBUH TEJI.
5
6



vk W

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABMXKEHHS (IIapyKa B JKUJIKOCTH, MOJIENIH JIEKTPUYECKOrO0 aBTOMOOWJIIS U
TakK Jajee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa MO HaKJIOHHOM IMIIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OMnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (IehopMaIium) npy>KHUHBI OT MPUIT0KCHHON CHUITHI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHS OT BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEM.

Pa3nen 4. /laBiaenne TBEPABIX TeJl, JKMIAKOCTEl U ra3os.

JaBnenue. CriocoObl YMEHBIICHUS U yBEIMUYEHUS NaBieHus. /[aBiaeHue ra3za. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa,
teMriepatypsl. [lepenada naBieHust TBEPABIMU TEJIaMHU, KUJIKOCTAMHM U razamu. 3akoH Ilackand. [ITHeBMaTnyeckue MaivHsbl.
3aBUCHUMOCTD JIaBJICHUS KMJKOCTH OT TiyOuHbl. ['mapocratuueckuii napanokc. CooOmaronecst cocyasl. ['napasnuueckue
MEXaHU3MBI.

Atmochepa 3emaum u armocdepHoe AaBieHue. [IpuunHBI CylIecTBOBaHUSI BO3AYIIHON 000704ky 3emin. OmbIT
Toppuuennu. U3mepenne atMochepHOro JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOrO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[TpuOops! 115 U3MEpEeHHst aTMOC(PEPHOTO 1aBJICHUSI.

JleiicTBHE KUJIKOCTU U Ta3a Ha MOTrpyKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa) cuia. 3aKoH Apxumena.

ITimaBanue Ten. Bo3ayxoruiaBanue.
Hemoncmpauuu.

O N o vk wN e

3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs ) KUIAKOCTHIO U Ia30M.

Coobmiaromuecs: COCy/Ibl.

I'mapaBnnueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U MNIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBre maBaHMs TNl IUIABAHWE WIIM IMOTPYKEHHE TENl B 3aBUCUMOCTM OT COOTHOIUEHHs IJIOTHOCTEM Tela U
KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie 0T 00bEMa MOrpyKEHHOM B KUKOCTh YACTH TeJa.



2. OmnpenesieHUE BBITAIKABAIOIIEH CHUIIBI, IEHCTBYIOLIEH HA TENO, TOTPYKEHHOE B )KUJIKOCTb.
IIpoBepka HE3ABUCHMOCTH BBITAIKUBAOLIEH CUJIBI, IEUCTBYIOLIEH HA TEJIO B KUIKOCTH, OT MAcChl TENA.

4. OmBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIbI, IEUCTBYIONIECH HAa TEJIO B MKUIKOCTH, OT 00BEMA
MOTPYKEHHOU B )KUIAKOCTh YAaCTH TEJIA U OT INIOTHOCTHU KHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONIPEAECTICHHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrus.

Mexannueckas paboTa. MOIIIHOCTD.

[IpocThie MexaHW3MBI: phIvar, OJOK, HaKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecws phiuara. [IpuMeHenwe mnpaBuia
paBHOBECHUs phluara kK 0J0Ky. «3o0si0T0€e npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. KuHeTrnueckas M NOTEeHUMalbHas sHeprus. [IpeBpailleHHE OMHOTO BHJA MEXaHMYECKOMN
SHEPIruM B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOTHI CUIIbI TPEHUS MIPU PABHOMEPHOM JIBUKEHUH TeJla MO0 TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. M3ydeHue 3aK0OHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

8 KIIACC

Pa3zneu 6. TeruioBble ABJICHUA.

OCHOBHBIEC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM CTPOEHHUS BellecTBa. Macca W pa3Mepbl aTOMOB M
MoJieKyJ1. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKECHUS MOJIEKYJISIPHOKUHETUYECKOW TEOPHH.

Mogenu TBEPAOro, JXKHAKOTO W Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraimmueckue u amMopgHbie Tena.
OObsicHEHUE CBOWCTB Ta30B, XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE TOJIOKCHHUIN MOJICKYJISPHO-KUHETUYECKOW TEOPHUH.
CmaumnBaHKe U KamWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWXEHUS dacTull. BuyTpeHHsis sHeprusi. CrnocoOsbl
M3MEHEHHSI BHYTPEHHEH SHEpPruu: TeIUIonepeaadya UM COBepIleHue paboThl. Buabl Tersonepeaauu: TEIIONPOBOJIHOCTD,
KOHBEKIIHS, U3IIyYCHHUE.



KonnyecTBO TEMIOTHI. yI[CJIbHaH TEIUIOEMKOCTD BCIIICCTBA. TennooOMEH M TEMI0BOE paBHOBCCHC. ypaBHCHI/IC
tenjoBoro ©OanaHca. IlnaBnenme w OTBCPACBAHUC KPUCTAJNIMYCCKHUX BCIICCTB. yI[QJ'II)HaSI TCINIOTa IIJIaBJICHHA.

[Tapoo6pazoBanue u kouaeHcaius. Vcnapenwe. Kunenue. VYnpenbHas Teriota napooOpa3oBaHMUs.

TEeMITepaTyphl KATICHUS OT aTMOC(EPHOTO JaBICHUSI.
BnaxHocTts Bo3myxa.
DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.
[Ipunnune padotsl Teriosbix apurateneit KIIJI termnoBoro asuratens. TemnoBble IBUraTeIn U 3alUTa OKPYKAIOIICH

Cpenpl.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCaX.
Jlemoncmpayuu.

W 0 N o u kAW R

[ S
N B, O

Ha6nronenue 6poyHOBCKOTO JIBHIKECHHUSI.

Ha6nronenue nuddysun.

HaGnronenue ssBaeHuit cMaunBaHUS U KaMWUISPHBIX SBJICHUH.
Habmoienue TermmoBoro pacumpeHust Tedl.

HM3MeHeHue HaBJICHUS I'a3a IIpU U3SMCHCHUU 00BEMa n Harp€BaHNHN UJIN OXJIAKIACHHUU.

IIpaBuna u3MepeHus: TeMIIepaTyphl.

Bunbl Tenonepenayn.

OxJtaxkieHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. Habmronenue kurneHus.

. HaGmronenue mocTossHCTBa TeMITepaTyphl MPH TIIaBJICHUH.
13.

Mojaenu TemIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.

2
3
4.
5

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSKCHHUSI.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

OmBITHI IO H3.6J'IIO)1€HI/I}O TCIIJIOBOT'O paCIIMPCHUS Ta30B, H(H)IKOCTCIZ u TBép)IBIX TCII.

Ornpenenenue qaBIeHUs BO3IyXa B OalJIOHE HITIPUIIA.

3aBHUCUMOCTH

OHBITBI, ACMOHCTPUPYIOHINEC 3aBUCUMOCTD AABJICHUA BO3/1yXa OT €TI0 00BEMa 1 HarpC€BaHUs UJIN OXJIAXKIACHU .



6. IlpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUIAKOCTH B TEPMOMETPUYECKONW TpyOKe OT
TEMIIEPATYPHI.
HaGnronenue n3aMeHenusi BHyTpEeHHEH SHEPTUU Tejla B pe3yJIbTaTe TeIuionepeaaun u padoThl BHEIIHUX CHIL

8. HccienoBaHue sIBJICHUS TEII0O0OMEHA PU CMEILIMBAHUH XOJIOAHOW U TOpSYE BOJBI.

OnpeneneHrne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpH TEINIOOOMEHE C HarpeTbiM METAIMYECKUM
UUJIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHON BIIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaenbHOM TeIUIOTHI IIABJICHUS JIbJA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

Onektpuzaums Ten. JlBa poaa dNEKTPUYECKUX 3apsaaoB. BzaumopeilcTBue 3apsbKeHHbIX Tel. 3akoH KyioHa
(3aBHCHMOCTD CHJIbI B3aUMOJCHCTBUS 3apSKEHHBIX TEJ OT BEIMYUHBI 3apAJI0B U PACCTOSHUS MEXKIY TEIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3neKTpudeckoro noss. [IpuHmun cyneprno3unuu 3J€KTPUYECKHX Mojie (Ha
Ka4yeCTBEHHOM YpPOBHE).

Hocurenu »3ieKTpHUYeCcKUX 3apsaoB. OJEMEHTapHbId snektpudyeckuid 3apsa. Crpoenme artoma. lIpoBogHuku wu
JTURJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsia.

DIJIEKTPUYECKUN TOK. YCJIOBHUSI CYIIECTBOBAHHUS DJICKTPUUECKOTO TOKa. MCTOYHMKM TOCTOSHHOTO TOKa. [lencTBus
ANEKTPUUECKOr0 TOKa (TEIJI0OBOE, XUMUYECKOE, MATHUTHOE). DINEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsibkeHue. ConpoTHUBICHUE MPOBOAHUKA. Y IECIBHOE
CONPOTHUBJIEHUE BenlecTBa. 3akoH Oma Ji1s yuactka nend. [locnenoBarenpsHoe U MapamuieabHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota u MOWHOCTh »3yEeKTpUUecKOoro TokKa. 3akoH Jxoyns—JleHma. DnekTpuyeckue Lend W MOTpeOUTENnn
ANEKTpUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIE MarHuTHl. B3anmoaeicTBUE MOCTOSIHHBIX MarHuTOB. MarHutHoe mosie. MarHutHoe mnoJie 3eMJIM U €ro
3HaYEHHE I KU3HU Ha 3emiie. OnbIT DpcTena. MarHUTHOE MOJIe 3JIEKTPUYECKOTro ToKa. [I[puMeHeHne 3IeKTpOMarHuToB B
TeXHUKE. J[eliCTBME MArHUTHOIO MOJS Ha MPOBOJHUK C TOKOM. DJIEKTPOJABUTaTENb MOCTOSHHOTO TOoKa. Mcmosib3oBaHue
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Onpbitel @apages. fABnenue nekTpoMarHuTHON nHAyKuu. [IpaBuno Jlenua. Dnexkrporenepatop. CrnocoObl MOgyUYeHUs
AJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU.



Jlemoncmpayuu.
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DnexTpu3anus Tell.

JIBa poJia JIEKTPUYECKHX 3apsAI0B U B3AUMOJCHCTBHE 3apsSyKEHHBIX TEIl.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThuecKass MHAYKIIHS.

3aKOH COXPAHEHMS DIIEKTPUYECKUX 3apsI0B.

IIpOBOTHUKY U TUDIIEKTPUKH.

MopenrpoBaHUE CUIIOBBIX JIMHUN AIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUIN TOK B KHUJIKOCTH.

. I'a30BbIM pa3zps.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUST BOJBTMETPOM.

. PeoctaTt 1 marasuH COIpOTHUBIICHUM.

. BzanmoiencTBrue MNOCTOSHHBIX MATHUTOB.

. MopaenupoBaHrE HEBO3MOKHOCTH PA3ICJICHUS TTOJFOCOB MAarHUTA.

. MonenupoBaHWe€ MAarHUTHBIX MOJIE MOCTOSTHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarsuTHoe€ 1oJie Toka. DJIEKTPOMAarHur.

. JIedicTBHE MAarHMTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiaeHUS 3IEKTPOMATHUTHON UHAYKIIHUH.

. OnbiTel Papages.

. 3aBUCUMOCTb HaIIPaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHUSI.
25.

DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomuel u onvimol.

1.
2.

OnbITel O HAOIOACHUIO JICKTPU3ALUK TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
HccnenoBanne nercTBUS JIIEKTPUUECKOTO MO HA IPOBOJAHUKHU U JUAJIEKTPUKH.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

COopka 1 npoBepka padboThI JIEKTPUYECKOMN IIEMU TOCTOSHHOIO TOKA.

N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne u perympoBaHUE HAIIPSKEHUS.

Hccenenoanue 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO YEPE3 PESUCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSDKEHUS HA
pe3ucrope.

OnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO CONMPOTUBJIECHUS MPOBOJHUKA OT €ro JJIMHBI, ILIONIaaH
NONEPEYHOr0 CEYEHUS U MaTeEpHAIIA.

IIpoBepka npaBuia CI0KEHUS HAIPSHKEHUN IPH ITOCIEA0BATEIbHOM COCIMHEHUH IBYX PE3UCTOPOB.

IIpoBepka npasuia A1 CUIIBI TOKA MPY MAPAJIIETBHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO YePE3 PE3UCTOP.

OnpeneneHre MOIHOCTY AIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYILIET0 YE€PE3 JIAMIIOUKY, OT HANPSKEHUSA HA HEH.

Onpenenenne KII/I HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MIPU UX OObEIMHEHUH U Pa3/ICIICHUN.

Hccnenoanne neMCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJEHMCTBUS KAaTyIIKH C TOKOM M MarHuTa OT CWJIbI TOKAa U
HaIIpaBJICHUS TOKA B KaTyLIKE.

N3ydenune nercTBUsI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHncTpyupoBanue u nsydenue padoThl 2JIEKTPOIBUTaTEs.

N3smepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnbeITEl IO MCCHEAOBAHUIO SIBJIICHHUSI DJIEKTPOMArHUTHOM WHIAYKLIMM: HWCCICIOBAHWE W3MEHEHWUN 3HAYEHUA H
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexannueckue siBJEHHUS.

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKECHUSI.
PaBHOMepHOE mpsiMOIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE mpsiMOJIMHETHOE ABMKeHHE. CpefHsis 1 MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.



Yckopenune. PaBHOyckopeHHOE npsiMosInHENHOe ABrkeHne. CBoOoHOe najgeHue. OnbiThl [anumes.
PaBHOMepHOE nBMKEHHME MO OKpykHOcTU. Ilepmon m wactora oOpamieHus. JIuHelHas W yrioBas CKOPOCTH.
LleHTpOoCTpEMUTEIBHOE YCKOPEHHE.
IlepBsiii 3akoH HeroToHa. Bropoy 3akon Herotona. Tpetuit 3akon Herotona. [IpuHiun cynepno3unmu cul.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHH S, CUJIa TPEHUS TIOKOS, IPYTH€ BUJIbI TPEHHUS.
Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOro naaeHus. Jpukenue mianet Bokpyr ColHua.
IlepBasg kocMHuuecKast CKOpOCTb. HeBECOMOCTB U EpErpy3KHu.
PaBHOBecue maTepuanbHOl TOUKM. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOro Teia € 3aKPEIIEHHOW OCHIO
BpaiieHusa. MomeHt cuibl. LIeHTp TsxecTu.
Nmnynece Tena. U3menenune umiynsca. FIMmynsce cuiibl. 3aK0OH COXpaHEHUS UMITYJIbCa. PEakTHBHOE IBHKEHUE.
Mexannueckass pabota M MolHOCTb. PaboTa cui TsDKecTH, ynpyroctd, TpeHus. CBs3b SHEPIMH U PadOTHI
IloreHnManbHass JHEPrUs Teja, MOAHATOTO HAJ IOBEPXHOCTBIO 3eMJIM. lloTeHnManbHas JHEPrUs CKATOW IPY>KUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SJHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.
Jemoncmpayuu.
HabitoieHne MexaHn4ecKoro JBUKEHHSI TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
CpaBHeHHME ITyTEH U TPACKTOPUIM ABUKEHUS OJTHOTO U TOTO K€ T€Jla OTHOCUTENIBHO Pa3HbIX TEJ OTCYETA.
N3mepeHne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBMKEHUS Tella M0 OKPYKHOCTH.

AN A A

Habmronerne MeXaHMYECKHUX SIBJICHUM, TMPOUCXOIANIUX B cucTeMe oTcuéra «Temexka» mpu e€ paBHOMEPHOM H
YCKOPEHHOM JIBHOKCHUH OTHOCHTEIIFHO KaOMHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMS T€JIa OT MAcChl TEJa U JIEUCTBYIOIIEH HA HETO CUJIBI.

8. HaOnroneHue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3MeHeHHe Beca Tena Npu yCKOPEHHOM JBH)KEHUH.

10. [lepenaya nmmnynbca npu B3auMOJICUCTBUU TEN.

11. [IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICHUCTBUU TEJL.

12. CoxpaHeHHME UMITYJIbCA MIPU HEYIIPYTOM B3aUMO/ICHCTBUM.

13. CoxpaHeHHE UMITYJIbCa TTPU a0COJIFOTHO YIPYTOM B3aMMOICHCTBUM.

14. HabmroneHne peakTHBHOTO JIBHXKCHHUS.

~



15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM MaJICHUU.
16. CoXxpaHEHHE MEXaHUYECKOW SHEPTUU ITPU ABUKECHHUH TEJIA O] ACHCTBUEM NIPYKUHBI.
Jlabopamopnwie pabomuel u onvimol.
1. KoncTpyupoBanue TpakTa Jyisi pa3roHa u JAIbHEHIIIEro pABHOMEPHOTO IBUKEHUS IIapUKa W TEJICKKHU.
Ornpenenenue cpeHel CKOPOCTU CKOJIBKEHUS OpyCcKa WM IBUKEHUS IIapUKa N0 HAKJIOHHOM MIIOCKOCTH.
Ornpenenenue yCKOpEHUs Tella PYU PAaBHOYCKOPEHHOM JIBH>KEHUU IO HAKJIIOHHOM TIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUHU 0€3 Ha4aJIbHON CKOPOCTH.
[TpoBepka TrUMOTE3bl: €CAU MPU PABHOYCKOPEHHOM JBMKCHHHM 0€3 HAYaJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK Psif
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJITMHAKOBHI.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAJIBHOTO JABJICHUS.
Onpenenenue kod3GhUIeHTa TPEHUS CKOJIBKCHHS.
Onpenenenne KECTKOCTU NPYKUHBI.
Onpenenenue padoThl CUITBI TPEHUS TTPU PABHOMEPHOM JBUKEHHUH TeJa 0 TOPU30HTATBLHON TOBEPXHOCTH.

10. Onpenenenne pabOThl CUIIBI YIPYTOCTU MPHU MOABEME Tpy3a C UCIOJIH30BAaHUEM HEMOABMXKHOTO U TMOJBHUKHOTO

0JIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUMN: EPUO/I, YaCTOTa, aMIIUTyAa. MaTeMaTU4eCKuii u
NpYKUHHBIN MasTHUKU. [[peBpaiiienre sHeprun npu Kojie0aTeIbHOM JIBUXKEHUU.

3aryxaromue kojebaHus. BreiHykaeHHbIe KoneOaHus. Pezonanc. Mexanmdeckue BOJIHBL. CBOHCTBA MEXaHHYECKHX
BOJH. [IpoponbHBIE M TONEpeYHbIE BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHnyecKue BOJHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOTHBI.

3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. MHGpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.

1. Habnrogenue xoneGaHui TN MO IEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HaOmronenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOGnroneHue BBIHYXKJIEHHBIX KOJeOaHUN U pe3oHaHca.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).

5. HaOmromenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHre 4acTOThI U EpUoAa KoJIeOaHUN NPYKUHHOIO MasATHHKA.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KojeOaHui MOBEIICHHOTO K HUTH IPpy3a OT JIMHBI HUTH.

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHUM MPYKMHHOTO MAasITHUKA OT MAacChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEepUOia KoJeOaHuil rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh MepHofa KojeOaHWN MpYKWHHOTO MasTHHKA OT MAacChl Tpy3a HU
KECTKOCTU NPYKUHBI.
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7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Pa3znes 10. DieKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMAarHWTHbIe  BOJHBI.  (CBOMCTBA  3JIEKTPOMAarHUTHbIX  BoJIH.  [IIkama
AJIEKTPOMArHUTHHIX BOJIH. VICTI0JIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIIBHOTO Tese(oHa.

Pa3nen 11. CBeToBbIe fIBJICHHUS.

JIlyueBass monenb cBera. Mcrounuku cBera. IIpsiMonuHeliHOe pacnpocTpaHeHue cBeta. 3aTMeHust CoisiHia U JIyHBI.
Otpaxenue cera. [Lnockoe 3epkano. 3aKOH OTPaKEHUSI CBETA.

[Ipenomiienue cBera. 3akoH mpenomiieHus cBeTa. [loHOe BHyTpeHHEEe OTpa)keHue cBeTa. Mcronab30BaHWE MOJHOIO
BHYTPEHHETO OTPAKCHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xon mydeit B nunze. Ontuueckas cucrema (poroammapara, MUKPOCKOIA M TelleCKomna. ['71a3 Kak onTuyeckas
cucrema. banM3opykocTh U JaTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CliokeHne cieKTpalibHbIX [IBETOB. Jucnepcus cera.

Jemoncmpayuu.

1. IIpsMonuHENHOE pacIpOCTPAHEHUE CBETA.



OtpaxkeHue cBeTa.
[Toyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTuyeckuil CBETOBOJ.
Xop stydeil B coOuparoniei JMH3e.
XoJ JIydeu B paCCEUBAIOIICH JIUH3E.
[Tonyyenue n300pa>keHUi ¢ TOMOIIBIO JIUH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopnesb riasa.
11. Pa3noxenue 6e10ro cBeTa B CIEKTP.
12. [lomyuyenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX 1IBETOB.
Jlabopamopnsie pabomuol u onvimol.
Hccnenoanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yTJla MaICHHUS.
N3yuyeHune xapakTepUCTUK U300paKeHUs MPeAMETa B INIOCKOM 3epKalie.
Hccnenoanue 3aBUCMMOCTH yIJIa NIPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJjla IIaJeHUs Ha TPAHULIE «BO3LYyX—CTEKIIO».
[Tonyuenune n300paxeHUi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (GOKyCHOIO PaCCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOLIeH TUH3bI.
OnBbITHI IO Pa3IOKEHUIO OENIOr0 CBETA B CHEKTP.
OnpITHl IO BOCIIPUATHIO 1IBETA MIPEIMETOB MTPU UX HAOIIOJAECHUH Yepe3 LIBETOBbIE (DUITBTPBHI.
Pa3z1e.11 12. KBaHnToBbI€ SIBJICHHUA.
Omnswitel Pezepdopaa u nnanerapuas moaenb aroma. Monens atoma bopa. Mcnyckanue u moryionieHue cBeTa aToMoM.
KBanTel. JInHelyaTsie CIEKTPHI.
PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uzinydeHus. CTpoeHue aToMHOro sigpa. HykiaoHHas MOJenb aTOMHOTO sJipa.
N3oronbl. PannoaktusHbIe npeBpaleHus. [lepron nomypacnana aToOMHBIX s€P.
SnepHble peakuuy. 3aKOHbI COXpPaHEHUS 3apsI0BOIO U MAaCCOBOI'O YHCEN. DHEPIrHUsl CBSI3U aTOMHBIX siiep. CBsA3b Macchl
v Hepruu. Peakuyu cunresa u nenenus saep. Mcrounuku sneprun CoaHua U 3BE37.
SnepHas sHepreTuka. JlelcTBrs paiuOaKTUBHBIX U3yYEHUN HA JKUBbIE OPTraHU3MBI.
Jemoncmpayuu.
1. CHexTpsl U3JIy4EeHHS U MOTJIOLIECHUS.
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CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabota cuérunka HOHU3UPYIOLIUX U3ITYYCHUH.

Perucrpanus usznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomol u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanme TPpEeKOB: M3MEPEHUE PHEPTUN YACTHIIBI IO TOPMO3HOMY Iy TH (110 (hoTorpadusam).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AKOIIUI MOAYJIb.

[ToBTOpUTENTHEHO-00001IAIOMINI MOAYIbH MPETHA3HAUCH JJII CUCTEMATH3aIllui U 0000IIEHUSI TIPEIMETHOTO COJIEP KaHUs
U ONBITa JESITEIBHOCTH, MPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca (U3MKU, a TaKXKe JUIsl MOJATOTOBKH K OCHOBHOMY
roCcyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HUKE JJIs1 00y4aroINXCcsl, BRIOPABIINX 3TOT yU€OHBIN MPEMET.

[Ipy u3ydyeHUM MAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHUIBI ACATEIBHOCTU, HA OCHOBE KOTOPBIX
oOecreuynBaeTcsl JOCTUKEHUE MPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHUs, (HOpMUPYETCs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB MCCIEAOBAaHUS SIBIICHUI NMPUPOABI U TEXHUKHU, OBJIAJCHUE
YMEHUSMH OOBSCHATH (PU3UUECKHUE SBIICHUS, IPUMEHSIS TTOJTyYEHHBIC 3HAHUS, PeIIaTh 3a/1a4d, B TOM YHCIIe KAYECTBEHHBIC U
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AKCIIEPUMEHTAJIBHBIE.
[IpyHIMNUATBEHO AESATEILHOCTHBIM XapakTep JaHHOTO paslefia peaausyercss 3a CY€T TOro, 4To oOydarouiuecs
BBINOJIHAIOT 33/1aHUsA, B KOTOPBIX UM IPEJIaraeTcs:
HA OCHOBE TIOJIYYCHHBIX 3HAHUM PACIIO3HABATh M HAYYHO OOBACHATH (PU3WUYECKUE SBICHUS B OKPYXKAIOIIEH MPUPOE U
MOBCEHEBHOM JKH3HM;
HCIIOJB30BaTh HAYYHBIE METOJbI HUCCHeAOBaHUS (U3UYECKUX SIBICHUW, B TOM 4YHUCIE JJIsi MPOBEPKH THUIOTE3 U
MOJy4YEHHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBHI HamOoJiee BAXKHBIX JOCTIDKCHHM COBPEMEHHBIX TEXHOJIOTHM, HAmpUMep, MPaKTHIECKOTO
WCMOJIb30BaHUs PA3JIMYHBIX HCTOYHUKOB SHEPIrUM HAa OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘-ICHI/IG (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O 06H16I‘0 06p330BaHI/ISI HaIIpaBJICHO Ha OOCTHKCHHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pesynbrare uzydenus Gu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOyuaromierocs OyayT chopMUpOBaHbI

cileayromue JHIYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

- POSIBJICHUE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (hU3NUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJEHHWU OOIIECTBEHHO 3HAUYUMBIX M ATUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTIOCTIKEHUN (PU3UKHY;

- 0OCO3HaHUE BAKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B JEATEIILHOCTH YUYEHOTO;

3) 3cTEeTH4eCKOro BOCIIUTAHMSA:

- BOCIPUSTHE SCTETUUYECKUX KayecTB (PU3MYECKOM Hayku: €€ TapMOHMYHOTO IOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HAHUE IIEHHOCTU (PU3UUECKON HAYKW KaK MOITHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM,
BAKHEMIIIEN COCTABIAIONIEH KyIbTYPHI;

- pa3BUTHE HAY4YHOI JIIOO03HATEILHOCTH, HHTEPECa K UCCIE0BATEIbCKOMN 1eATeIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl M IMOIIUOHAJIBHOT0 0JIATONIOIyYHSA:

- OCO3HAaHHME IIEHHOCTH 0e30macHOro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAKHOCTH TIPABUII
0e30MacHOro0 MOBEAECHUS HA TPAHCIOPTE, HA JOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM O00OpPYIOBaHHEM B JIOMAaUIHUX
YCIIOBHUSIX;

- c(OpMUPOBAaHHOCTH HAaBBIKA pe(IIEKCUU, PU3HAHUE CBOETO MpaBa Ha OLUIMOKY M TaKOTO K€ MpaBa y IPyroro 4ejioBeKa;



e 6) TPyIOBOIO BOCIIMTAHMS:

e - AKTUBHOE YYaCTHE B PCUICHUU NMPAKTUYCCKUX 3a7a4 (B paMKaX CeMbH, 00pa30BaTEeIbHON OpraHU3aIlld, TOPOa, Kpas)
TEXHOJIOTHYECKON 1 COIMAIBHON HANIPaBJICHHOCTH, TPEOYIOMNX B TOM YHCIIE M (PU3NUECKUX 3HAHMI;

e - HHTEpEC K MPAKTUYCCKOMY M3yUCHUIO Mpodeccuii, CBA3aHHBIX C PUNKOH;

e 7)3KOJOTNYECKOTO BOCTIMTAHMSA:

e - OpUEHTAIMS HA MPUMEHEHHE PU3NYCCKUX 3HAHUU IS PEUICHHs 33]1a4 B 00JIACTH OKPYKAIOIICH Cpe/Ibl, TUTAHUPOBAHUS
MTOCTYITKOB M OIEHKH WX BO3MOYKHBIX MTOCIICICTBHM JIJISI OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHHE II00aTHLHOTO XapaKTepa HKOJIOTHIECKUX MPOOIJIEM 1 ITyTeH MX PEIICHHUS,

e 8) aganTanum K U3MEHSIOIMMCS YCJIOBHUSAM CONMATBHON 1 PUPOJIHOM Cpeabl:

e - TMOTPEOHOCTh BO B3aMMOJICUCTBUM TPU BBIMOJIHEHUU HCCICIOBAHUM M TMPOEKTOB (PU3WYECKON HAMpPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

e - TIOBBINICHHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO TSI TCIIBHOCTD;

e - MOTPEOHOCTH B (HOPMUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH HICH, TIOHATHS, TUIIOTE3BI O (PU3HUECKHIX
00BEKTaX M SIBJICHHSIX

e - OCO3HaHME NePUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00acTu pu3uku;

e - IUTAHMUPOBAHHUE CBOCTO PA3BUTHS B IPUOOPETCHUHN HOBBIX (DM3MUCCKUX 3HAHUM;

e - CTPEMJICHHE AaHAJIM3WPOBATh W BBIABIATH B3aMMOCBSI3M TPUPOMBI, OOMECTBA M HDKOHOMHKH, B TOM YHCIE C
UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

e - OIICHKA CBOUX JICUCTBUI C yUETOM BIUSHHUS Ha OKPY>KAIOIIYIO CPEY, BOBMOMXHBIX TJI00AIBHBIX TOCIEACTBUM.

METAINPEAMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3zoBaHus y 00ydaromierocst OyayT
chopMHpPOBaHbI MeTamNpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE ITO3HABATEIbHBIC YHUBEpCAIbHBIC Y4COHBIC ICHCTBUA,
KOMMYHHUKATHUBHBIE YHUBEPCAJIbHBIC YICOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YI€OHbBIE TCHUCTBUSI.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiliCTBUSA

Ba3oBble Jiornyeckue 1eficTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JJIsl 0000IIEHUS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBIX (haKTaX, JaHHBIX U HAOMIOJACHUSIX, OTHOCSIIIMXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBIISITh MTPUYUHHO-CJICJACTBEHHBIE CBSI3U MPU M3YYCHUHM (PU3UUYECKHUX SIBIICHUU W TMPOIIECCOB, JENAaTh BBIBOJBI C
UCIIOJb30BAaHUEM JEAYKTUBHBIX W HWHIAYKTUBHBIX YMO3AKIIOYEHHM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYUH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus yuyeOHOM (u3umdeckoi 3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB
pelieHus, BBIOOp HauboJiee MOIXO0ISIIEr0 C YYETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUER).

Ba3oBrle ucciieqoBareLbCKue 1eCTBUSA:

HCITOJIb30BaTh BOIIPOCHI KAK MCCIIEIOBATEIIBCKUM HHCTPYMEHT TIO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJIEHHOMY TUIAHY OTIBIT, HECIOXKHBIA (PU3NYECKHUIA IKCIIEPUMEHT, HEOOIBIIOE
HCCIeI0BaHNE (PU3NUECKOTO SIBIICHHUS,

OIICHWBAaTh Ha MPHUMEHUMOCTh U JIOCTOBEPHOCTh HMH(POPMAIIMIO, TOJYYCHHYIO B XOJI€ HCCICIOBAHUS WU
AKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMynMpoBaTh 00OOIIEHWS M BBIBOJBI 1O pe3yJibTaTaM IPOBEAEHHOTO HAOJIOJACHUS, OIIbITA,
HCCJICTIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JIajbHEHINICe pa3BUTHE (DU3UICCKUX IMPOIIECCOB, a TAK)KE BBIIBHTATh MPEATIOI0KCHHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSITh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl MPHU MOUCKE U OTOOpe HH(pOpMAIMU WIM JTAHHBIX C
y4E€TOM MpeIoKEHHON yueOHOoM (pu3nueckoi 3a1auu;
aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IIPEICTABICHNUS;



CaMOCTOSTENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpeACTaBlIeHUs MHPOPMALUU U WIUTIOCTPUPOBATH pEIIacMbie
3aJ1a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIHSIMH.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XOJle 00CYXKJeHUsl y4eOHOro Marepuaia, pe3ysibTaToB J1abopaTOpHBIX padOT M MPOEKTOB 3aJlaBaTh BOIPOCHI MO
CYILIECTBY OOCYXJlaéMOM TeMbl M BBICKAa3bIBaTh MWJICH, HAIICJICHHbIE HA pEIICHUE 3aJayd W MOJJep>KaHue
0J1arokenaTeabHOCTH OOIICHHUS,

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3Inuue U CXOJCTBO
MO3HUIIUM;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TIPEJICTaBISATh PE3YJbTAaThl BBIMOJIHEHHOTO (PU3NYECKOro OmbiTa (IKCIEPUMEHTa, HCCIIeI0BAHMUS,
MIPOEKTA);

MOHUMAaTh M HWCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBHUIYyIBHOW PAaOOTBHI MPH PEIICHUH KOHKPETHOU
(duznueckor npoOIemMbl;

MPUHUMATh T COBMECTHOU JESATEIHbHOCTU, OPTaHU30BBIBATh EUCTBUS MO €€ JOCTHKEHUIO: PACTIPEICNISTh POJIH,
00CyX1aTh MPOIIECCHI U PE3YJIHTATHI COBMECTHOM pab0Thl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOIO YacTh Pa0OTHI, TOCTUTAs KAYECTBEHHOTO pe3yjIbTaTa MO CBOEMY HAIPABJICHUIO U KOOPIAUHUPYS
CBOM JICUCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI,

OIICHMBATh KA4e€CTBO CBOETO BKJAJla B OOMIMUA MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX IS peieHus] (PU3NYECKUX 3HAHUIM;
OPUEHTUPOBATHCA B PA3UYHBIX MOAXOJAX MPUHITUS pPElIeHUN (MHAUMBHAYaJbHOE, IPUHSATHUE PEUICHUS B TpYMIIE,
MIPUHATHE PEIICHUI TPYNIOoi);



e CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM peElIeHUs (U3NYECKOM 3aJauyd WM IUIaHA MCCIEAOBAHUA C YYETOM
MMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh Mpe/jiaraéMble BApUAHThI PEIICHMIA;

e Jenath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e J1aBaTh AJICKBAaTHYIO OLICHKY CUTYalll! U IIpeJIaraTh IUIaH €€ U3MECHEHMUS;

e OOBACHATH MPUYMHBI JOCTHKEHUS (HEAOCTMIKEHMSI) Pe3yIbTaTOB AESITEIBHOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

e BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3NYECKOTO MCCIEIOBAHUS WM MPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallU, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSM;

e CTaBUTh ce0s HAa MECTO JPYroro 4ejoBEKa B XOJE CIOpa WM JUCKYCCHHM Ha HayYHYHO T€MY, HIOHMMaTb MOTHUBHI,
HaMEepEeHUs U JIOTUKY JAPYToro;

e IpU3HABaTh CBOE MPaBO HA OMIMOKY MpU pelIeHUH (PU3UYECKUX 3a/lad WU B YTBEP)KICHUSAX HAa HAy4YHbBIE TEMBI U
TaKOE e MPaBo APyroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y oOyuenust B 7 kjiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JTOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCIONB30BaTh TMOHATHS: (PU3MUECKHEe M XMUMHUYECKHE SIBICHHUS, HAONIOJCHUE, JKCIEPUMEHT, MOJIelb, THUIIOTE3a,
€IMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BemiecTBa (TBEpIOE, KHIKOE,
razoo0pa3Hoe), MEXaHMYeCKOe [BIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TpaeKTopus,
paBHOJICUCTBYIOMIAs cuiia, nedopMmaius (yrnpyras, macTudeckas ), HEBECOMOCTb, COOOIIAOITUECS COCY/IbI;

e paznuuath sBICHUS (MU dy3us, TETIOBOE IBMKEHUE YACTHUI] BEIIECTBA, PAaBHOMEPHOE IBMKCHHE, HEPABHOMEPHOE
IBWKEHHE, WHEPIIMSI, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOW OChIO BpalleHUs, Mepeaaya
JaBJI€HUS TBEPABIMU TeJIaMH, XUAKOCTAMU U Ta3aMmH, aTMoc(epHoe IaBieHHe, IUIaBaHWE Tell, MpEeBpalleHus



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB MU HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE
duznyecKoe sBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUNW B OKPYXKAIOIIEM MHpE, B TOM 4YHCIEe (PU3UUECKHe
SIBJICHUS B IPUPOJIC: IPUMEPBI IBUKEHUS C PA3TIMYHBIMUA CKOPOCTSIMU B JKMBOU U HEXKMBOU IIPUPOAE, ACUCTBUE CUJIbI
TPEHUsS] B MPUPOJEC U TEXHUKE, BIMSHUE aTMOC(HEpPHOro JNaBJICHUS HA KMBOM OpraHu3M, IUIaBaHUE PbIO, phlYard B
TeJe YeJOBEKa, MPU ITOM NEPEeBOJUTH MPAKTUYECKYIO 3a7adyy B y4yeOHYIO, BBIIENSATH CYIIECTBEHHBIE CBOWCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh W3YUYEHHBIE CBOMCTBA TEN U (PU3MUECKHUE SBJICHHS, UCIONb3Ys (PU3NYECKHe BETUUYHMHBI (Macca, 00bEM,
IUJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHsS CKOPOCTh, CWJIA YIIPYIOCTH, CUJA TSKECTH, BEC TeEJa, CUIIA
TpeHUsi, JaBjeHUE (TBEPAOro Tesa, >KUJIKOCTH, ra3a), BBHITAJIKMBAIONIAS CUJIa, MEXaHW4YecKash pabdoTa, MOUTHOCTD,
IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(P(UUIHUEHT MOJE3HOro JCHCTBUS MEXaHW3MOB, KMHETHUYECKass M IMOTEHUUaTbHas
SHEPrus), MPU ONMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICH MCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€AVMHUIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH rpadMKN U3yUYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHUS M MPOLECCHI, UCIONb3Yys IpaBUJa CIOKEHUS CHUJl (BIOJb
oJHOM TIpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesna, TpaBUJIO paBHOBecUs phiuara (OJI0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOM SHEPIHH, MPU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (U3NYECKUE SIBJICHUS, MpOLIECCHl M CBOWCTBA T, B TOM YHUCIE M B KOHTEKCTE CHUTYyallUil
IPAaKTUKOOPHUEHTHPOBAHHOIO XapakKTepa: BBISIBISTh MPUUUHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH OObBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB C Omopod Ha 1—2 H3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3aa4i B 1—2 nelcTBUS, UCTIONIb3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (DU3NIECKHE BETMUNHBI:
Ha OCHOBE aHAJIM3a YCIIOBUS 33/1a4y 3aMKUCHIBATh KPATKOE YCIOBHUE, MOJICTABIATh (PU3NYECKUE BEIUYUHBI B (POPMYITBI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIAaHHbIE, HEOOXOAMMBIE [UJISl pEHIeHUs 3aJady, OIEHUBATH
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (GU3HYECKUX METOJIOB, B ONIMCAHUH HCCIIEAOBAHUS
BBIZICISITh TIPOBEPSEMOE TPEANOJIOKEeHUE (TUIOTE3y), pa3iudyaTh W WHTEPIPETUPOBATH TOJYYCHHBIA pE3yibTarT,
HaXOJIUTh OMMOKH B XOJI€ OIIBITA, IeJIaTh BEIBOJBI IO €T0 pe3yiIbTaTaMm;

NPOBOJUTH OMBITHI O HAOMIOAEHUIO (PHU3UYECKUX SIBICHUNA WU (PU3MYECKHX CBOWCTB Tel: (HOPMYIHpPOBAThH
IpoBepsieMbIe TPEATIOI0KEHHUS, COOUPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, 3alUCHIBATh XOJ[ OIBITA
(GopMyITUPOBATH BEIBOIBI,

BBITIOJIHATh TIPSAMBIC W3MEPEHHS pACCTOSHUSA, BPEMEHH, MacChl Tella, 00BbEMa, CHIBI W TEMIEPATyphl C
WCITOJIb30BAaHUEM AaHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKA3aHUS MPUOOPOB C YUIETOM 3aTaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOW BETUYMHBI OT JIPYroil C HCIOIb30BAHUEM MPSIMBIX
U3MEPCHUI (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHHM IBIDKCHUS Tea, CUJIBl TPCHHUS
CKOJILKCHHUS OT Beca Tejla, KauecTBa 0OpaOOTKM MOBEPXHOCTEH TET M HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIONIAIN
COTIPUKOCHOBEHHMSI TEJI, CUJIBI YIIPYTOCTH OT Y/UTHHEHUS MPYKUHBI, BRITATKABAIOIICH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT MNIOTHOCTH TeJia, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO
TEJO, YCIOBUM TUTABAHUS TEJ, YCIOBUNM paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B IJIAHUPOBAHHH Y4€OHOTO
HCCJICIOBAaHMS, COOMpPATh YCTAaHOBKY M BBINIONHATh HM3MEPECHHS, CIACAysS NPEIJI0KCHHOMY IIaHy, (PUKCHPOBATH
PEe3yNbTAThl MOTYYECHHON 3aBUCUMOCTH (PM3MUYECKHX BEJIIMYWH B BHUJC MPEII0KCHHBIX TaOIUI] U TpapHUKOB, IenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

IIPOBOJUTH KOCBEHHBIC M3MEPEHUsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA JKUJIKOCTA U TBEPIOTO TeJa, CUia
TPEHUS CKOJIbXKEHUS, TaBJICHUE BO3/lyXa, BHITAIIKMBAIOIIAS CUJIA, JCHCTBYIOIIAs HA TIOTPY>KEHHOE B KHUIKOCTH TEJIO,
K03 (DHUIMEHT TOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICAYS MPEII0KEHHON HHCTPYKIIUN: TIPU BBITOTHCHUH
MU3MEpPEHUN COOMPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIYMCIISATH 3HAUCHUE NCKOMOM BEJTUYHMHBL

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

yYKa3bIBaTh TPUHIMUIBI JIEUCTBUSI TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, IUHAMOMETD,
COOOIIAIOIITUECS COCYIBI, OaPOMETp, phIvar, MOABMKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;



e XapaKTepU30BaTh NIPUHLIMIIBI AEHCTBHS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMUCAHUS
(B TOM 4wWcne: MNOAIIMIHUKH, YCTPOWCTBO BOJOMNPOBOAA, THIPABIMYECKUH IPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBaX (DM3MYECKUX SBJICHUA U HEOOXOIUMEBIE (pr3nyecKkue
3aKOHBI U 3aKOHOMEPHOCTH;

e IIPUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIMIO O IPUMEPaX) MPAKTUUECKOTO UCHOIb30BaHUS (PU3MUECKUX 3HAHUH B
MOBCETHEBHOM JKM3HMU Juid oOecriedeHusi Oe30IacHOCTH MpU OOpallleHuu ¢ MNpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOI0 MMOBEJEHUS B OKPY KaIOILIEH Cpee;

e OCYIIECTBJIATh OTOOP MCTOYHUKOB MH(pOpMauuu B MIHTEpHETE B COOTBETCTBUHU C 33JJaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIUXCA 3HAHUM M MyTEM CPAaBHEHMS PA3IMYHBIX HCTOYHMKOB BBIAEIATH MH(YOpPMAILMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOro coaepiaHus,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIaJeTh NprUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpaTKHWE MUCHbMEHHBbIE U YCTHBIE COOOIEHHS HAa OCHOBE 2—3 HMCTOYHUKOB HH(poOpmanuu
(u3znyecKkoro coaepkaHus, B TOM uuciIe NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3ysbTaTaX MPOEKTOB HWIIH
y4eOHBIX HCCIEOBaHUM, MPU 3TOM TI'PAMOTHO HCIMOJIb30BATh M3YUYEHHBIM MOHATUWHBIN anmapatr Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

e TP BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUMN pACIpeAesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BHIIOJHEHUEM IUIaHA IEWCTBUMN, aIEKBATHO OILICHUBATh COOCTBEHHBIN BKJIA
B JI€SATEIBHOCTD I'PYIIIIBI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y oOydenus B 8 kiiacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCIOJB30BATh NOHATHS: Macca W pa3sMEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEIIECTBA, KpUCTAUNIMYECKHe M amMop(HBIE Teja, HACHIIICHHbI M HEHACHIIICHHBIM Map, BIaKHOCTh
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSAS SHEPIusi, TEIJOBOW JBUTaTEelb, 3JIEMEHTAPHBIA AJIEKTPUUECKUN 3apsij,
AIEKTPUUECKOE T0JI€, MPOBOJIHUKHU U TUAJIEKTPUKH, TOCTOSIHHBINA AIEKTPUUECKUN TOK, MATHUTHOE TOJIE;



paznuyaTh SBJICHUS (TEIUIOBOE pAcIIUPEHUE U CKaThe, TeIvionepenaya, TEIUIOBOE paBHOBECHE, CMaudMUBaHUE,
KaMWUISIpHBIC SIBJICHUS, HWCMApeHWe, KOHACHCAIWs, IUIaBJICHHE, KpUCTaUM3anus (OTBEpJEBaHHE), KHUIICHUE,
Teruionepenaya (TEIIONPOBOAHOCTh, KOHBEKIIHS, H3Iy4YCHHE), JJIEKTpU3alUsi TeJ, B3aWMOJCWUCTBHUE 3apsJIoB,
JEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MarHUTHOTO TOJIS Ha
IPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAS MHIYKIMSA) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YYEHHBIX (U3UYECKUX SBJICHHA B OKPYKAIOIIEM MHPE, B TOM YHCIE (PU3HUCCKHEC
SBJICHHSI B TIPUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIC SBICHHS B TMPUPOJE, KPUCTALIBI B TPHUPOJE,
uznyuenne ConHila, 3aMep3aHue BOJOEMOB, MOpCKHE Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, HHeEs, CHera,
ANIEKTPUYECKUE SIBJIICHUS B arMmocepe, HJIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE I0oJi€ 3eMiu, apend
MTOJTFOCOB, POJIb MAarHUTHOTO TIOJIS ISl KM3HU Ha 3eMJie, TIOJIAPHOE CUSHUE, IPU 3TOM MEPEBOIUTH MPAKTHUCCKYIO
3a/1a4y B y4€OHYI0, BBIJICIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SIBJICHUI;

OTHCHIBATh M3YyYCHHBIC CBOWCTBA TEI M (PU3MUCCKHE SIBJICHUS, MCIOJB3YsS (PU3NUECKHE BEIMYWHBI (TEMIIEpaTypa,
BHYTPEHHSISI DHEPIHs, KOJUYECTBO TEIUIOTHI, y/AENbHAas TEIJIOEMKOCTh BEIIECTBA, yJAelbHAas TEIJIOTa TUIABJICHMUS,
ylenbHas TeIIoTa mapooOpa3oBaHus, yAENbHAs TEIIOTa CrOpaHHs TOIUIMBA, KOAXM(PHUIIMEHT MOJE3HOTO JIEHCTBUS
TEIJIOBOW MAITWHBI, OTHOCHUTEIbHAS BJIAXHOCTH BO3MyXa, JJICKTPUUECKHH 3apsji, CHJIa TOKa, SJIEKTPUUICCKOE
HaIpsHKEHUE, COMPOTUBIICHHWE TMPOBOJHMKA, YACITBHOE CONPOTHBICHHWE BeEIIecTBa, paboTa W  MOITHOCTH
ANIEKTPUYECKOTO TOKA), MPU OINHWCAHUU TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HUCIOJIb3yeMbIX BEITUYHH,
0003HaueHUs W EAWHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (DU3UYECKYIO
BEJIMYHMHY C APYTHUMH BEJIMUYUHAMH, CTPOUTH rpadMKi U3yUYE€HHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIIMYUNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS MW TMPOIECCHl, HWCIOIb3YsSd OCHOBHBIC ITOJIOKCHHUS
MOJICKYJIIPHO-KUHETHYCCKON TCOPUU CTPOCHHUS BEIISCTBA, MPUHIIUAII CYIEPIO3UIIMU T0JIeH (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsina, 3akoH Owma nis ydacTka menu, 3akoH JIkoyms—JIeHia, 3akoH coxpaHEHUs
SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BhIPAKEHNUE;
OOBSACHATh (DU3UYECKHE TPOIIECCHI M CBOHMCTBA TEelI, B TOM 4YHCJAE W B KOHTEKCTE CHUTYyaIlHi
IPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUYMHHOCIEACTBEHHBIC CBS3H, CTPOUTH OOBSICHCHHE M3 1—2



JIOTUYECKUX IIAroB C OMopoll Ha 1—2 HM3y4EHHBIX CBOMCTBA (PU3WYECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB HWITU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHBIE 3a/1a4i B 2—3 NEUCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAIONTNE (DH3NICCKUEC BEIIMUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMCHIBATh KPAaTKOE YCIIOBHUE, BBISBISATH HEIOCTATOK JAHHBIX NJIs PELICHUS
3a/laud, BBIOMpaTh 3aKOHbI U (OPMYJIbl, HEOOXOIUMBbIE IJisi €€ pelleHUs, MPOBOAUTH PacyEThl U CPABHUBATh
MOJIYYEHHOE 3HaUYeHHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMMU;

pacro3HaBath OpOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIUA (PU3HMYECKUX METOJ0B, HCIOJb3Yys OMHCAHUE
WCCJICIOBAHUS, BBIICISTh MPOBEPAEMOE TMPEANOJIOKECHUE, OLECHUBATH MPABWIBHOCTh TNOPSAKA MPOBEACHUSA
VICCIIEIOBAHUS, 1€JIaTh BBIBOJIBI,

IPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TeN (KalWJUISIPHBIC SIBICHUSA,
3aBUCUMOCTH JaBJEHHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HArpeBaHUs MpU
M3JIy4EHUHU OT I[BETa W3JIydaroiiei (morjomiaroiieii) NOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOJABI OT TeMIIEpaTypbl
KUAJIKOCTA W IUIOMAAA €€ TIOBEPXHOCTH, OJJEKTpU3alus TEI W B3aUMOJICVCTBHE JJIECKTPUUYECKUX 3apsIoB,
B3aUMOJICMCTBUE TMOCTOSIHHBIX MArHUTOB, BU3YaJIM3allUsl MAarHUTHBIX II0JIEd IMOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHMTa, CBOMCTBA JJICKTPOABUIATENS MOCTOSHHOIO
TOKa): (hOPMYJIMPOBATH MPOBEPSIEMbIC MPEINOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000OpYA0BaHUS,
OTHUCKIBATH XOJ OMbITa U (HOPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh NPSIMBIE U3MEPEHHSI TEMIIEPATYPBI, OTHOCUTEIBHOW BIIAXKHOCTU BO3JyXa, CUJIbl TOKA, HAIPSIKEHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U ATYMKOB (DU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHHM C
y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJUThH HUCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKON BETWYUHBI OT JIPYrOod C HCIOJIB30BAaHUEM MPSIMBIX
U3MepeHui (3aBUCHMOCTh CONPOTUBIICHUSI POBOIHUKA OT €T0 JUTMHBI, IUIONIAAN OTIEPEYHOT0 CEUCHUS U yACIIBHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, HAYIIETO Ye€pe3 MPOBOJHUK, OT HANPSDKEHUSI HA MTPOBOJHHUKE,
HCCIIEIOBAHUE TOCJIENOBATENBHOTO U MapaJUIeIbHOIO0 COEIMHEHUN MPOBOJHUKOB): IUIAHUPOBATH HUCCIEAOBAHUE,
coOMpaTh YCTAaHOBKY W BBITIOJHATH HM3MEPEHUS, CIeays MPEIOKCHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl
MOJIY4YE€HHOM 3aBUCUMOCTH B BUJI€ TaOJUIl U rpadUKOB, ACJIaTh BEIBOABI 10 PE3yIbTaTaM MCCIICI0BAHUS;



IPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3MUECKUX BEIWYMH (ylelbHas TEIUIOEMKOCTh BELIECTBA, COIMPOTUBIICHUE
MPOBOHMKA, pab0Ta U MOIIHOCTh AJIEKTPUIECKOTO TOKA): INIAHUPOBATH U3MEPEHUS, COOUPATH SKCIIEPUMEHTATBHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKLNHU, U BBIYUCIIATH 3HAYCHUE BETUUUHEI;

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUS
(B TOM umMcIe: cCHCTEMa OTOIUICHUSI JIOMOB, TMIPOMETp, MapoBas TypOWHA, amMIepMeTp, BOJIBTMETpP, CUETUYHK
ANEKTPUYECKOM SHEPIruu, 3IJIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKUE TPEIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUraTeIb MOCTOSHHOIO TOKA), MCIHOJIb3Yys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTENbHbIE NPUOOpPHI MO CXEMaM M CXEMaTUYHBIM
pUCYHKaM (CKHUIKOCTHBI TEPMOMETp, TEPMOC, TCHXPOMETpP, TUTPOMETp, IBUTATEIh BHYTPEHHETO CrOpaHws,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl BJEKTPUUYECKUX LEMeld C TMOCIEHOBATEIbHBIM M HapajlIeIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUYECKUX LENEH;

OPUBOIUTH IPUMEPHI (HaXOIUTh HH(GOPMALIMIO O TPUMEpaX) MPAaKTUYECKOT0 UCHOIb30BaHUS (PU3NUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU IS oOOecnedyeHus O€30MacHOCTH TMpu OOpalieHuH C MpubopaMu U TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH Cpee;
OCYUIECTBJIATh MOUCK MH(poOpMau (pusmdyeckoro cojiep:kanus B VIHTepHeTe, HA OCHOBE MMEIOLMXCS 3HAHUU U
MyTEM CpaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIIENATh HHPOPMALUIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBON HUIIHU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJIAPHYIO JIUTEpaTypy (PU3MUECKOro CoJepKaHusl,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaJeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3zoBaHus
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC TMHCHMEHHBIE M KpPATKHUE YCTHBIE COOOIIeHUs, 00001mass uHPOPMAIMIO U3 HECKOJIBKUX
HMCTOYHUKOB (DU3MUECKOrO COJAEP)KAaHHA, B TOM 4HCIE MyOJMYHO NPEACTaBISATh PE3yNbTaThl MPOEKTHOM WK
UCCIIEIOBATEIIbCKON JEATEIIBHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIM IOHATUHHBIA armapar Kypca
(U3HKHU, COPOBOXK/IATh BHICTYIJICHUE MPE3CHTALINEH;



ITpX BBIIIOJIHCHUN y‘{€6HLIX IIPOCKTOB H I/ICCJIC,ZIOBaHI/Iﬁ @HBHHGCKHX IMpOoHCCCOB pPACIIPCACIIATD 00s13aHHOCTH B
rpymic B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJla4aMU, CJICAUTD 3a BBINIOJIHCHUCM IlJIaHa I{eﬁCTBHﬁ H KOPPCKTUPOBATH
€ro, aa€KBaTHO OICHHNBATH COOCTBEHHBIN BKJIIal B ACATCIBHOCTL TIPYIIIbI, BBICTPAWMBATb KOMMYHHKATHUBHOC
BSaHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(l)JIHKTI)I.

K xoH1iy oOyuenus B 9 kJiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y
oOy4Jaronuxcst yMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPAEKTOPHS, OTHOCHTEIbHOCTh MEXaHUYECKOIO
nBrKeHus, nedopmanus (ynpyras, IIacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HEePerpy3KH, LEHTP TAKECTHU, aOCOIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTU TBEPOTO Tella, paBHOBECHE, MEXaHUUECKUE
KoJIeOaHUS U BOJIHBL, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JIE€KTPOMarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI MCITYCKAHUS M MOTJIOIIECHHUS, anb(a, OeTa- U raMMa-u3JIy4eHus,
M30TOIBI, IIEPHAs YIHEPTEeTUKA;

paznuyaTh  SBJIIEHHA (PaBHOMEPHOE M  HEPAaBHOMEPHOE MPAMOJIMHEHHOE JBWKEHHE, PABHOYCKOPEHHOE
OpSMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MaJICHUE TEJ, pABHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TeJ, PEaKTHBHOE JBI)KCHHE, KOJieOaTeNbHOE IBIIKEHHE (3aTyXarollue W BBIHYXKIEHHBIC KOJIeOaHWs), PE30HAHC,
BOJIHOBOE JABMKEHHUE, OTPAKEHHUE 3BYKa, MPSMOJMHEMHOE pPACIPOCTPAHEHHE, OTPAXKEHUE WU TPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3lioKeHHE OeJoro CBeTa B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX ILIBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs pPAaJUOAKTHUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa HU3JIydyeHHus) Mo
OTNHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh NPOSIBICHUE W3YYEHHBIX (U3NYECKUX SIBJICHHM B OKpy’KawleM Mupe (B TOM uucie (HU3NUecKue
SIBIICHUSI B MIPUPOJIC: MPUIMBBI U OTIUBHI, NBIKEHHUE TUaHeT COTHEYHON CHUCTEMBI, PEaKTHBHOE JIBUKCHHE JKHUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMMYECKHE BOJHBI, LIyHAMH, 3XO, LIBETa Tel,
ONTUYECKUE SIBJICHUS B IMPHUPOJAE, OMOJIOTHMUECKOe ACUCTBHE BUIUMOTO, YIbTPa(pUOJIETOBOIO M PEHTIE€HOBCKOIO
U3ITyYeHUHN, €CTECTBEHHBIM paJMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE H3Iy4YEHHE MPHUPOIHBIX
MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX M3TYyYEHUN HA OPTaHU3M YEJIOBEKa), IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1ayy B Y4EOHYI0, BBIJIETISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUM;



ONUCHIBATh M3YYEHHBbIE CBOWCTBA T€I M (PU3NYECKUE SIBJICHUS, HCIONb3Yys (PU3NYECKUE BEIUYMHBI (CPEAHSAS U
MTHOBEHHAsi CKOPOCTh TeJa IIPU HEPABHOMEPHOM JBHKEHHMM, YCKOPEHUE, NEPEMEIIECHUE, IIyTh, YIJIOBAas CKOPOCTH,
CuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJEeHUs, BEC T€Ja, UMITYJIbC TEJa, UMITYJIbC
CWJIbI, MEXaHUYEeCKass paboTa U MOIIHOCTb, OTEHUUAIbHASI SHEPTUS Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTCHIMAJIBHASL DHEPIUsl CKATOW IPYKUHbI, KNHETUYECKasl DHEPrus, IOJHAs MEXaHWYECKas JHEPIUs, NEPHOI U
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCThb CBETa, MOKA3aTelb MPETOMIICHUS
cpenbl), IPH OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICH HCIOJIB3YEMbIX BEJIMYMH, O0O3HAUEHUS U
€AVHUIBI (PU3UUYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA T, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCHOJIB3YS 3aKOH COXPAHEHMsI SHEPTHH, 3aKOH
BCEMUPHOTO TATOTEHUS, NPUHUMUII CYyNEPHO3ULHUM CHJI, IPUHUMUII OTHOCUTENBHOCTH |'amuies, 3axkoHel HbroTOHa,
3aKOH COXPAHEHHsI WMITYJIbCA, 3aKOHBI OTPAXEHUS W TPEIOMIIEHUs CBETAa, 3aKOHBI COXPAaHEHUs 3apsAlI0BOTO U
MacCOBOT'O YHCEJ IPH AJIEPHBIX PEAKIUSX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTH4YECKOE BBIPAKEHNUE;

OOBSCHATh  (U3MYECKHE TMpOoLeccChl M CBOWCTBA Tel, B TOM YUCI€ M B KOHTEKCTE CHUTyaluil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUUNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHUX IIAroB C OMOpPOM Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3MYECKHUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd (ONMUpAIOIIMECs Ha CUCTEMY W3 2—3 ypaBHEHMIl), HUCIOJIb3Ys 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE AaHajlu3a YCJIOBMS 3aJaud 3alUChIBaThb KpaTKOE YCJIOBHE,
BBISIBJISITh HEJIOCTAIOLIME WM U30BITOUYHBIC JIaHHBIE, BHIOMPATHh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IJI PEIICHUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3HUECKON BEJIMYUHBI,

pacrno3HaBaTh MPOOJEeMbl, KOTOpPbIE MOKHO PELIMTh NMPU MOMOIIM (PU3MUECKHX METOJOB, HCIOJIb3Ys OMHCAHHE
WCCIIEIOBAHNS, BBIJCIATh IPOBEPAEMOE NPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IMOPAAKA NPOBEACHUS
UCCJIeIOBAHUS, JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIN U OIBITOB;



IPOBOJUTH OMBITHI IO HAOIO/ICHUIO (PU3UUYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tl (M3yuYeHHE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEepHoIa KoIeOaHnid IPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
1 KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYBI MAJIBIX KOJICOAHWMU, TPSIMOJMHEHHOE pacipoCTpaHEHUE
CBETa, pa3lio’KeHHe OeNoro CBeTa B CIEKTP, M3YYCHUE CBOMCTB HM300pa)K€HUSI B IUIOCKOM 3€pKaje U CBOMCTB
U300paKeHUs TpeaAMeTa B coOuparoiled JIMH3e, HAaOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX CHEKTPOB M3ITy4YEHUS):
CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHMS, OMHUCHIBATH XOJ[ OMNBITAa M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBO/IHI,

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPECHHM, OTIPECIIsisl CPETHEE 3HAUCHNE H3MEPSIEMOI BETHIMHBI
(bokycHOe paccTossHHE coOuparoleld JMH3bI), O00OCHOBBIBATH BBHIOOp croco0a H3MEpeHHs (M3MEPUTEIHLHOTO
npubopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBHCHUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHM 0€3 HadallbHOM CKOPOCTH, MEpHoa KoueOaHun
MaTeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yrja OTPaKCHHS CBETa OT yria MaJeHUus W yria
IPEJIOMJICHHS OT yTJiia MaJIeHus): TIAaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUIE TaOMUIl M rpadUKOB, JENaTh BBIBOJBI TI0
pe3ynbTaTam MCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIE WM3MEPEHHUS (PU3NUYECKUX BEIMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TIpH
PaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh NPYKUHBI, KOIPPUIUEHT TpeHHUs
CKOJILKCHHS, MEXaHU4YecKasi paboTa U MOIIHOCTh, YACTOTA U MEPHO]T KOJCOAHUI MaTeMaTHYEeCKOTO U MPY>KUHHOTO
MasITHUKOB, ONTHYECKash CWJIa COOMpAroIiel JMH3bI, PaJHMOAaKTHUBHBIN (OH): TIIAHUPOBATH WM3MEPEHHUs, COOMpATh
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY W BBITIOJNIHATH HM3MEPCHHS, CIEAys MPEIOKEHHON HWHCTPYKIUW, BBIYHCIISATH
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YJIBTATHI C YUYETOM 3aJaHHOM IMOTPEITHOCTH H3MEPEHUH;
coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKY M3YyUYEHHBIX (PM3MUECKUX MOJIETIei: MaTepuaibHasi To4uka, aOCOIIOTHO TBEPIOE TENO,
TOYCYHBIN HCTOYHUK CBETA, JTy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SIIpa;



XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM 4ucie: CHUIOMETP, JATYMKU TOJOKEHUS, PACCTOSHUS U YCKOPEHHUS, pPaKeTa, 3XOJOT, OYKH, MEPHUCKOII,
¢doToamnmapar, ONTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUSI O CBOMCTBAaX
(bu3HUecKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOILECCOB NMPHU PEHICHUH Yy4E€OHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI JJIsl MOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie U cOOUparoIieit JIMH3E;

MIPUBOJUTH IPUMEPHI (HAXOAUTH UHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU IS oOecredeHus O€30MacHOCTU TMpu OOpalleHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIEH Cpejie;
OCYILIECTBIIATh MOUCK HH(PopManuu (u3nyeckoro cojepkanusi B MHTepHETe, CaMOCTOATENIBHO (QOpMYIUpys
MOMCKOBBIM 3ampoc, HAXOAWTh IyTH OMNPEAEICHUs] JOCTOBEPHOCTH TMOJYyYeHHOM HWHQOpMAIMu Ha OCHOBE
MMEIOLIUXCS 3HAHUW U JIOTIOJIHUTEIbHBIX NCTOYHUKOB,

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYpy (U3HUUYECKOTO COJSP KAHMS,
CIIPaBOYHBIE MaTEpHAJIbI, pecypchl ceTu MIHTepHeT, BIajeTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIC COOOIIEHUSI HA OCHOBE MH(POPMAIUU U3 HECKOJIBKUX UCTOUHHKOB
¢u3nuecKkoro coAepXaHus, MyOJIMYHO TMPEACTaBIATh pe3yibTaThl TPOEKTHOW WJIM  HUCCIEN0BATEIhCKON
NEeSTETLHOCTH, TIPU ITOM IPAMOTHO UCIIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN anmapar u3ydyaeMoro pasneina GUu3nKy u
COTPOBOX/IaTh BHICTYIUICHHE MPE3CHTAINEH ¢ YIETOM OCOOEHHOCTEHN ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIe U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — Hayka o npupoje. SBieHus
npupoabl. Duznueckue ABICHUS

KoanuecTBo 4acoB

Bcero

Jdara nzyyeHus

Jlomamnsis
padora

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Mexannudeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenoranue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMIEpaTyphl”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

ECTCCTBGHHOH&y‘IHLIﬁ MCTO/J ITO3HAHUA.

Onucanue GpU3MUECKUX SBICHUH C
[IOMOILIBIO MOJEIIEN
Ypok-uccnenosanue "IIpoepka
TUIIOTE3bI: AaJbHOCTb MOJETA MIApHKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 BIDKEHHE YaCTHUI] BEIECTBA
A t Bett https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMU
BEILECTB B Pa3HBIX arperaTHLIX
11 COCTO?[HI/I?DI() " UX aT;\Pi[HOMOJIeK TIIPHBIM bubnmorexa [IOK
yap https://m.edsoo.ru/ff0a0378
cTpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUU BOJIBI
12 MexaHnueckoe ABMKEHHUE. PaBHOMEpHOE bubmuorexa [JOK
Y HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p FHTHLL p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubmmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Hneprns. 3aKkoH HHEPIIHH.
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK MpUYHHA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKECHHUS Tell
IInotHOCTH BemecTBa. PacueT Macchl u bu6mmorexa [IOK
16
00BEMaA Tena Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenue 3amad nmo teme "[LnoTHOCTH bubmuorexa [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapakTepucTuka

B3auMoeiicTBus Ten. Cumia ynpyrocT.



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3axoH ['yka

JlaGopaTtopHas paborta «3ydeHue

20 3aBHCUMOCTH pacTsoKeHHs (edopMariim)
MPY>KUHBI OT MPUIIOKEHHON CHITBD)

21 SIBnenue Tarorenus. Cuna TSXKECTH
CBs13bp MEX]ly CUJION TSKECTU U Maccoi

22 tena. Bec tena. Pemenue 3agad no teme bubmiorexa LIOK

https://m.edsoo.ru/ff0al778
"Cuna tsoxectn"

93 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnnoreka [JOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Msmepenne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agau no reme
"PaBHOAElCTBYIOIIAs cul”

28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnoreka [JOK
Tpenue B npUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOIBKCHUS bubnunoreka [JOK
OT CWJIBI JIaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3agau o temam: «Bec Tenay, bu6mmorexa [IOK

«['paduueckoe n3odpakeHUEe CUID»,

https://m.edsoo.ru/ff0alde0
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«Cunbl», «PaBHOACHCTBYIOIIAS CHID»)

KonTponbhas pabota no temam:
«Mexanunueckoe qBUKeHUEe», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «"padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JHanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJWYCHUS JIABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue rasa. 3aBUCUMOCTb JIABJICHHS bubnmoreka [JOK
34 i
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEIAMU, bubnuoreka [IOK
JKUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHH€E B )KHUJKOCTHU U rase, bubmuoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJILI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBienue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmatompecs cocynst https://m.edsoo.ru/ff0a2970
39 I'mppaBnuuecknii mpecc bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[lopiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBAHUS BO3IYIIIHONW 000JIOUKH bubnmnoreka [JOK
41
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bubnmoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne httos://m.e dsogru /ff0a2b5a
43 N3mepenne atmocepHOTOo TaBICHUS. bubmuotexa [JOK



https://m.edsoo.ru/ff0a20a6
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OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO JTABICHUS bubnnoreka [HOK
OT BBICOTBI HAJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo teme " AtmocdepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJ0. ApXUME0Ba bubmmorexa [JOK
Py - 4P A https://m.edsoo.ru/ff0a3276
cuiia
JIaGoparopnast padora «Onpenenenue
48 BLITaJII)KI/IBEIom:ﬁ CUJIBI ﬂeI;CTB FOLLIEHA Bubmorexa ITOK
’ 4 https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B HKHUAKOCTH)»
Jlaboparopuas padoTa 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tejla bu6mmoreka [IOK
B BOJIE OT 00bEMa OTPYKEHHOU B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TENa»
bu6mmorexa [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U ONPEIEICHNE
e€ rpy3onoabEMHOCTH"
Pemenne 3amau mo temaM: «IInaBanne
52 cynoB. Bo3nyxomnaBanue», «JlaBieHue bubmmorexa [OK
YO8 yx L https://m.edso0.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
53 KonTponbhas pabota no teme

«/laBeHue TBEpIBIX TEN, KUIKOCTEH U



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

ra3oB»/Bcepoccuiickas mpoBepoyHas
paboTa npu NPOBEICHHUH C
UCIIOJIb30BAHUEM KOMITBIOTEPA

bubmuoreka [JOK
>4 Mexatiiecicas padora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
% MomHOCTS. EAMHHLEN MOIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacyér MOIIHOCTH,
56 pa3BUBaEMOM IIPH MOIBEME TI0 1
nectauie"”
57 IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHE cui Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopuas padota «VccienoBanue 0.5 bubmmorexa [JOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bu6mmoreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunuent nonesnoro necTpust
50 Mexanusma. Jlaboparopnas pabota 05
«M3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH
61 Pemenue 3amad mo teme "Pabora, bu6mmorexa [IOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas bubnuorexa [IOK
W NOTEHIINAJIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUs MEXaHUYECKOM bubnuorexa [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
64 Y POK-IKCIIEPUMEHT I10 TeMe 1



https://m.edsoo.ru/ff0a3f82
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"DKCHepUMEHTAIbHOE OIPEIEICHHE
W3MEHEHMs KHHETUYECKON U
MOTEHIMAJIbHON SHEPTUH NIPU
CKaTbIBAaHUHM TeJIa 110 HAKJIOHHOH
IJIOCKOCTH "

KonTponpHas padora o Teme «Pabora u
MOIIHOCTh. DHeprus»/Bcepoccuiickas

65 1
IIpOBEpOYHas paboTa IpH IPOBEACHUH Ha
OyMa)KHOM HOCUTele

66 PesepBHblil ypok. Pabora ¢ Tekctamu 1o 1 bubnnorexa [HOK
TeMme "MexaHndeckoe aBuxeHue" https://m.edsoo.ru/ff0adee6
PezepBHblil ypok. PaGota ¢ Tekctamu 1o

67 teme "JlaBneHne TBEPABIX TSI 1 bubmmorexa [JOK

. "pﬂ ’ https://m.edsoo.ru/ff0a4ffe

KHUJIKOCTEH U ra30B

68 PesepHblil ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MomHocTs. DHeprus"

OBUIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME



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

8 KVIACC

Kosun4yecTBo 4acoB Jdomammnsst JJIeKTPOHHbIE
Nem/m  Tema ypoka Hara padora uudgpoBbie
Bcero K/ p H/p H3y4yeHus 06pa303aTeJlbm>le
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUHU U X ONBITHHIC 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHUEe CBOMCTB TBEPAOTO, )KHUIKOTO
4 1 Ta3000pa3HOro COCTOSIHUI BEIIeCTBa Ha 1
OCHOBE TOJIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bu6mmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 https://m.edsoo.ru/Ff0a5800
5 CmauvBaHMe M KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpenue u cxxarue 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTypbl CO 1
CKOPOCTBIO TETIIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
bu6nmoreka [JOK
10 Buget erionepean L https://m.edsoo.ru/ff0a6412
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VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmuoreka [JOK

11
BEIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEILNIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnunoreka [HOK
TernooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue
14 SIBJIGHUS TETUIOOOMEHA MPU CMEIIMBAHUU bubmmorexa LOK
. . P | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koau4decTBa TEIIOTHI,
15 HEO0OXOUMOTO JJII HarpeBaHUs Tejaa 1
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopuas padota "Onpenencaue bubnnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAIITUYECKHX TeJN. Y AeTbHas TeIoTa bubmmorexa [OK
P A https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
yACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
bu6mmorexa [IOK
21 napooOpazoBaHMsl U KOHICHCALIUH.

3aBHCHMOCTD TCMIICPATYPhbI KUIICHUA OT

https://m.edsoo.ru/ff0a786¢
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aTMoc(hepHOro JaBICHUS

22

23

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIQXKHOCTH BO3/yxa"

Pemenue 3amau Ha onpeencHue
BJI&YKHOCTH BO3/TyXa

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

24

[TpuHIHIB pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

26

27

KII/ TermoBoro asurarens. TennoBeie
JIBUTATEIIN U 3a1UTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPTUH B TEILIOBBIX Mpoleccax
[ToaroroBka K KOHTPOJILHOU paboTEe MO
teme "TeroBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no teme "Temnossie
sBiaeHUS. I3MeHeHme arperaTHbIX
COCTOsIHUI BemecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onektpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
MHIYKIMEW U IPU CONPUKOCHOBEHHUH"

31

B3anmogeiicTBre 3apsoKeHHBIX TEl. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nojie. HanpskeHHOCTD
aNeKTpru4ecKoro nois. [IpuHnmn
CYNEPHO3UIINU ANEKTPUUECKUX TTOJICH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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HocuTenu snektpuyueckux 3apsios.

33 .
DnemeHTapHbId 3apsia. CTpoeHrue atoMa
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnunoreka [IOK
COXPAHEHUS IIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cyuiectBoBanus. lcTouHuku bubmmorexa [JOK
I i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS SIEKTPUIECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
JADTICKTPUKH"
39 DNEeKTpUYECKUM TOK B MEeTaJlJIaxX, bubnnoreka [JOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopartopHas pabota
41 "N3mepeHue u peryampoBaHue CUIIbI 0.5 bubmorexa HOK
°P perymmp ' https://m.eds00.ru/ff0a8bds
TOKa
DNeKTpuUecKoe HanpshkeHue. BonbTmerp.
42 Jlabopatopnas pabota "M3mepenue u 0.5 bubmmorexa [JOK
PaTOpHai p f’ ' https://m.edsoo.ru/ff0a9e14
pETyJIMPOBaHKUE HATIPSKCHUS
43 CornpoTuBieHre TPOBOAHUKA. Y ACIBHOE bubnmoreka [JOK
COIIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHnast pabora "3aBUCUMOCTh 1 bubnnorexa [JOK

QJICKTPHUYICCKOT'O0 COIPOTUBJICHU A

https://m.edsoo.ru/ff0aa738
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MIPOBOJIHUKA OT €r0 JITMHBI, IJIOIIA 1
MOIEPEYHOI0 CEUCHUS U MaTepuaa"

3aBUCHMOCTH CUJIEI TOKA OT HAaIPsOKCHUA.

bu6mmoreka [IOK

4 3akon OMa it yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas pabora "VccienoBanue

46 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 bubmuorexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU bubnnorexa [HOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopuas padota "IIpoBepka

49 TIpaBWJIA JTSI CHITBI TOKA MTPU Et?fsj:llpllr(r)::;(sigrou/iff 0aadle
napajyuieIbHOM COEIMHEHUU PE3UCTOPOB"
Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA Bu6miorexa IOK

50 Oma 11 pa3IuyHOTO COCTUHEHHUS
HPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnast paborta "Onpenenenue

52 pabOoThI U MOLTHOCTH JIEKTPHUECKOTO bubmmorexa LIOK
Toxa" https://m.edsoo.ru/ff0ab3e0
DnexTpuyecKre Henu U NoTpeOuTenn BuGmorexa LIOK

53 AIIEKTPUUECKON PHEPTUU B OBITY.

Kopotkoe 3ambikanne

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJILHOU paboTEe MO
Teme "DIEKTPUUECKUE 3apsibl.

bubmuoreka [JOK

54 .
3apsiKEHHbIE TeJla U UX B3aUMOJICUCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosHHBIN 2JIEKTPUYECKUIN TOK"
KonrponsHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
55 Tena ¥ uX B3auMozeincTBus. [locTosHHBIN bubnmoreka [JOK
aneKTpudecKkuii Tok"/Becepoccuiickas https://m.edsoo.ru/ff0abea8
MpOBepoYHasi paboTa MpH MPOBEICHUH C
HCIOJIb30BaHUEM KOMIIBIOTEpa
56 [TocTostHHBIE MAaTHUTHI, UX
B3aNMO/ICICTBUE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnnoreka [JOK
MMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe nosie
bubmuorexa [JOK
58 3eMIIM U €r0 3HaYeHue JJIs )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneIT OpcTena. MarauTHoe nosue
59 3IEKTPUUYECKOT0 Toka MaruuTHoe nose bubmmorexa [OK
P https://m.edsoo.ru/ff0acld2
KaTYUIKHA C TOKOM
[IpuMeHeHne >EeKTPOMarHiuTOB B
60 TexHuke. JJaboparopnas pabota 05 bubnuoteka [JOK
"N3y4eHne nqeiCTBUS MAarHUTHOTO IOJIS ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DNEKTPOJIBUTATENh MIOCTOSTHHOTO TOKA.
Hcnonp3oBanue MeKTpoaBUTaTEIeH B
. bubnmuorexa [JOK
61 TEXHUYECKHUX YCTPONCTBAX U HA

Tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3y4eHue paboThl

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3ieKTpoaBUrarens"”

62

63

64

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHOM MHAyKumu. ITpasumno
Jlenna

Onekrporeneparop. CriocoObl MOTyISHHS
ANIEKTPUYECKON IHEPTHH.
DNEeKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

Teme "DIEeKTPUIECKUE U MarHUTHbIC
sBJIeHUs"

65

KonTponbhas padota no teme
"DJIeKTpUYECKUE U MAarHUTHbIE
sBieHus"/Becepoccuiickas mpoBepoyHast
paboTa npu npoBeAeHUH Ha OYMaKHOM
HOCHTEIIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

Pesepaublit ypok. Pabora ¢ Tekcramu mo
TeMe "TennoBrle siBiIeHUA"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accse

67

68

Pesepaubiit ypok. Pabora ¢ Tekcramu mo
teMe "[locTOsHHBIHN 1eKTpuyecKuil ToK"

PesepBHblit ypok. Pabora ¢ TekcTamu 1o
Teme "MaruuTHeie siBIeHUS"

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.



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

9 KJIACC

KounyecTBO 4acoB Jomammnssi padora JIeKTPOHHBbIE
ara ugposbie
Nen/m Tema ypoka A ungpp
Bcero K/ p lI/p H3y4YCeHUA oOpa3oBaTe/ibHbIE
pecypcsl
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1
TOUYKa
bubnuoreka [JOK
Cucrema orcyera. OTHOCUTENBHOCTh
2 R 1 https://m.edsoo.ru/ff0
it ad474
bubnuoreka [JOK
3 PaBHOMEpHOE NpAMOJIMHEITHOE ABUKEHUE 1 https://m.edsoo.ru/ff0
ad19a
HepaBHoMepHOe npsaMoIuHeHOe
4 nBixkeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTH
[IpssMOnMHENHOE paBHOYCKOPEHHOE bubmmorexa [JOK
5 BriKeHIe. Y CKODEHIE 1 https://m.edsoo.ru/ff0
A - 7 CKOp adgd4
CxopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTH
JlaGopaTtopHnas pabota "Onpenenenne bubnmnoreka [JOK
7 YCKOpEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0
JIBHKEHUHU 10 HAKJIOHHOM IIOCKOCTH" adb18
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
9 PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH. 1 bubnuotexa [JOK
[Tepuon u yactora oOpamieHus. JInneitnas u https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

yIJIOBasi CKOPOCTH

ael76

10 LleHTpOCTpEMUTENILHOE YCKOPEHHE
bubnunoreka LIOK
11 [Iepssiit 3ak0oH HproToHa. BekTop cuiibl https://m.edsoo.ru/ff0
ae612
. bubmunoreka LIOK
B H .
12 PTOPOH ?:aKOH PIOTONA https://m.edsoo.ru/ff0
aBHOJICHCTBYIOIIAS CUila 26793
bubnuoreka [JOK
13 Tpernii 3akon HetoTona. Cynepno3uuus cui https://m.edsoo.ru/ff0
ae982
Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubmorexa HOK
14 s P https://m.edsoo.ru/ff0
Hsrotona
aeb6e
bubnuoreka [{OK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0
aeca2
16 Pemenue 3amau mo reme «Cuiia ynpyroctu»
17 JlaGopaTtopHas pabota «OrnpeneneHue ]r?tlffsj?/l//lr?:(;(se:)(])_.[roullf{fo
KECTKOCTH TIPYKUHBDY 26628
bubnmorexa LIOK
18 Cuna TpeHus https://m.edsoo.ru/ff0
af738
but6mmoreka [IOK
19 Pemenue 3anau no teme «Cuna TpeHus» https://m.edsoo0.ru/ff0
afa26
20 JlaGopaTtopHnas pabora "Onpenenenue bubnmnorexa [JOK

Kod(puImenTa TpeHus CKOJIbKECHUS"

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pentenue 3amaud mo teMe "3axonbl HeroToHa.

af8be
bubnunoreka LIOK

21 " https://m.edsoo.ru/ff0
Cuiia ynpyroctu. Cuna TpeHus
afb8e
bubnunoreka LIOK
Cuna TsKeCcTH ¥ 3aKOH BCEMHUPHOTO
22 https://m.edsoo.ru/ff0
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
af044
Ypok-koHpepenus "J[BIKeHHE TET BOKPYT
23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cucrema). ['amaktuxu"
" bu6nmorexa LIOK
Pemenue 3amgau o reme "Cuiia TsKeCTH U
24 " https://m.edsoo.ru/ff0
3aKOH BCEMUPHOTO TATOTCHHS
af5f8
bubnuoreka [JOK
[IepBas kocMHu4eckast CKOpOCTb.
25 HeBeCOMOCTE 1 HEherpVAKH https://m.edsoo.ru/ff0
perpy af33c
PaBHOBECHE MaTepHAIBHONW TOYKH.
AbcomoTHO TBEpIOE Tenno. PaBHOBeCHe bubmorexa LHOK
26 . . https://m.edso0.ru/ff0
TBEPIOTO TeJa C 3aKPETNIEHHOW OChIO Afe36
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTu
PaBHOBECHE MaTepHAIBHONW TOYKH.
97 AbcomoTHO TBEpIOE Tenno. PaBHOBeCHe
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTn
" bubnuotexa [JOK
Pemenue 3agay mo teme "MOMEHT CHUITBIL.
28 Letrrp Tsokecti” https://m.edsoo.ru/ff0
P b02b4
29 [ToarotoBka Kk KOHTPOIBHOU paboOTE MO TeEMe bubnunorexa LIOK

"MexaHn4yecKoe ABKEHHE.

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

B3aumoneiictBue Ten"

b0408

KonTponbhas pabota no teme

bubnunoreka LIOK

30 "MexaHn4eCcKoe IBUKEHUE. https://m.edsoo.ru/ffo
Bsaumonaeiictsue ten" b06ec
Nmmynbe Tena. Miynbe critbl. 3aKoH bubnunoreka LIOK
31 COXpaHEHHUs UMITYJIbca. YIIPYroe u https://m.edsoo.ru/ff0
HEYNpyroe B3auMOJCHCTBHE bO7fa
Pemenue 3amgau o teme "3akoH coXpaHEHUS bubmorexa LHOK
32 I — https://m.edsoo.ru/ff0
b09%6c
33 VYpoxk-koudepenuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE€ U TEXHUKE"
bubnuoreka [{OK
34 Mexannueckas paboTa U MOIITHOCTh https://m.edsoo.ru/ff0
b0ag4
Pabota cuitbl TSKECTH, CHITBI YIIPYTOCTH H bubmorexa HOK
35 T — https://m.edsoo.ru/ff0
b0db8
JlaGopaTtopHas pabora «OrnpeneneHue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»
37 CBs13b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTUs
Kunernueckas sneprus. Teopema o bubmorexa HOK
38 e p— https://m.edsoo.ru/ff0
b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas paborta «3ydeHue 3akoHa bubnuotexa [JOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

COXpPAaHCHUA SHCPIrUM»

https://m.edsoo.ru/ff0
bl2fe

KomnebarenpHoe ABUXEHUE U €T0

bubmunoreka LIOK

41 XapaKTepuCTHKY https://m.edsoo.ru/ff0
b1858
3aryxarommue KoiebaHus. BelHyKIeHHBIC Brbmrorexa OK
42 coneBaris. PesoHane https://m.edsoo.ru/ff0
b20f0
43 MaremaTrueckuil U IPy>KMHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA bubnuorexa [IOK
44 KOJICOAHUH OT JKECTKOCTH MPYKUHBI U https://m.edsoo.ru/ff0
MacChl Ipy3a» b197a
45 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KOJIeOaHUSIX
JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
46 YacTOTHI U TIEpUoia KojaeOaHu MpyKUHHOTO https://m.edsoo.ru/ff0
MasATHHKa) blaec
JlabopaTtopHas pabota «IIpoBepka bubnmnorexa [JOK
47 HE3aBUCUMOCTH TIepHo/ia Koiebanuii rpysa, https://m.edsoo.ru/ff0
MOJIBELIIEHHOTO K HUTH, OT MacChl Tpy3a» b197a
Mexanndeckue BoHbI. CBOMiCTBa bubnmorexa LIOK
48 MEXaHUYeCKUX BOJIH. [IpoonbHbIEe N https://m.edsoo.ru/ff0
MOTIEPEYHBIE BOJIHBI b21fe
49 Ypok-koHpepenmus "MexaHn4ecKrue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PacmipocTpaneHnue u oTpakeHue 3ByKa
51 VYpoxk-uccnenosanue "Habnronenue

3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

I'pOMKOCTB 3ByKa M BBICOTA TOHA.

52 -
AKYCTHYECKHI pe30HaHC
b K K
Ypok-koHpepeHius "YIIbTpa3ByK U noamorexa O
53 " https://m.edsoo.ru/ff0
uH(pa3ByK B IPUPOJIC U TEXHUKE
b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME bubnuoreka [JOK
54 "3aKoHBI COXpaHEeHH. MeXaHHnIeCcKue https://m.edsoo.ru/ff0
KoJIeOaHMs U BOJIHEL" b25f0
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHus. MexaHn4ecKue KojiebaHus u
BOJIHBI"
bubnuoreka [JOK
DNEeKTPOMarHuTHOE TMOJIe.
56 https://m.edsoo.ru/ff0
DNEKTPOMArHUTHBIE BOJTHBI
b2abe
S7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-konpepentus "[lkana
but6mmoreka [{OK
9JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue
58 N https://m.edsoo.ru/ff0
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM b2fe6
cBs3u"
Ypok-uccnenosanue "M3yyeHne cBONCTB bubnmorexa [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILBIO https://m.edsoo.ru/ff0
MoOunIpHOTO TenedoHa" b2c6e
60 Pemenue 3a1au Ha onpe/ieIeHHe YacTOTHI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
DNeKTpOMarHuTHas MPUPO/Ia CBETA bubmorexa HOK
61 . https://m.edsoo.ru/ff0
CkopocTb cBeTa. BonmHOBBIE CBOMCTBA cBeTa
b31d0
62 Ucrounuku cBera. [IpsmMonuneiinoe bubnmnorexa [JOK

pacnpoctpaHeHue cBera. 3armMeHust ConaHua

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

u JlyHsl b3658
3aKkoH oTpakeHus cBeTa. 3epkana. Pemenue bubnmoreka [JOK
63 3a/1a4 Ha IPUMECHEHHUE 3aKOHA OTPAKCHHUS https://m.edsoo.ru/ff0
cBeTa b38c4
[Ipenomnenne cBera. 3aKOH NPEIOMIICHUS bubmorexa TIOK
64 P ' P https://m.edso0.ru/ff0
CBETa
b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. bu6muorexa [JOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0
OTpPaKEHUS B ONTHYECKHUX CBETOBOAAX b3cbc¢
JlabopaTtopnast pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia NaJieHus Ha TpaHuIle "BO3ayX-
crexyio""
Ypok-koHpepenmus "Vcnons3oBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnmorexa LIOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI https://m.edsoo.ru/ff0
b3f2c
bubnmorexa LIOK
69 [MocTpoenne n300paskeHM B THH3aX https://m.edsoo.ru/ff0
b444a
JlaGopaTtopHas pabora "Omnpenenenue bubnmnoreka [JOK
70 (OKYCHOT'O pacCTOSTHUS U OTITUYECKOM CHIIBI https://m.edsoo.ru/ff0
coOuparorien THH3bI" b4206
VYpoxk-koHdpeperuus "OnTuueckue TMH30BbIE bubmorexa [JOK
71 P P https://m.edsoo.ru/ff0

npubops”

cOa’7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

bubnunoreka LIOK

72 I'na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ff0
b4684
73 Ypoxk-koudepenuus "edexrsr 3penus. Kak
COXpaHMTb 3peHue"
Paznoxenue 6emnoro cBera B criekTp. OMBITHI bubnuoreka [JOK
74 HrroTona. CiioxeHue ceKkTpaibHbIX https://m.edsoo.ru/ff0
uBeToB. Jlucrniepeust cBera c0f4c
JlaboparopHas padota "OnbITHI 11O
A3JI0’KEHUI0 OENIOT0 CBEeTa B CHEKTP U bubmorexa [IOK
75 P https://m.edsoo.ru/ff0
BOCTIPUATHUIO LIBETA IPEIMETOB MPHU UX 0624
HaOJI0/IEHUU Yepe3 IIBETOBbIE (GUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: JucIiepcus, uHTephepeHIus U
nudpakmms"
OmneiTel Pesepdopaa v rmianerapHas Mojiemb bubmorera [JOK
77 PEOP P https://m.edsoo.ru/ff0
aToma
cl2a8
78 IToctrynater bopa. Moaens atoma bopa
bubnmorexa LIOK
HcmyckaHue 1 MOTIIONIEHUE CBETa aTOMOM.
79 . https://m.edsoo.ru/ff0
KBanThI. JInHEHUYaThIE CIIEKTPHI
cl44c
Ypok-npaktukym "Habntonenne cieKTpoB bubmorera [JOK
80 poie-tp | o P https://m.edso0.ru/ff0
UCITyCKaHUS 1550
but6mmoreka [IOK
81 PannoakTuBHOCTH U €€ BUBI https://m.edsoo.ru/ff0
cl672
82 Crpoenue atoMHOTO siipa. HykinonHas bubmuotexa [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672

MOACIb

https://m.edsoo.ru/ff0
cl8ac

bubmunoreka LIOK

83 PannoaktuBHbIE peBpanieHus. M30Tomnsl https://m.edsoo.ru/ff0
clal4
Pemenue 3anau no teme: "PagnoakTuBHbIE bubmorexa HOK
84 IDeBDAeHHS" ' https://m.edsoo.ru/ffo
peppatl clb4a
85 [lepuon nmomypacnana
Ypok-koHpepenius "PaguoakTuBHbIC bubmmorexa [IOK
86 " https://m.edsoo.ru/ff0
U3ITy4eHUs B IPUPOJIC, METUIIUHE, TEXHUKE
c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmorexa HOK
87 ADITOBOLO T Macc'OBorO ancen https://m.edsoo.ru/ff0
pAA c1c58
DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubmorexa HOK
88 T SHEDM ' https://m.edsoo.ru/ff0
P cld7a
89 Pemenue 3amau o reme "Snepubie
peakuun"
Peakuuu cuHTE3a M 1eneHUA saep Bubmmorexa HOK
90 . https://m.edsoo.ru/ff0
Hcrtounuku sHeprun CoaHIa U 3BE3]
cle88
Ypok-koHpepeHuus "AnepHas sHepreTUkKa.
91 JleficTBHS paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBBIEC OpPraHU3MBbI"
[ToarotoBka Kk KOHTPOJIKHOU paboOTE MO TeEMe bubnuotexa [JOK
92 "DNeKTpOMarHuTHOE MOJIE. https://m.edsoo.ru/ff0

SJ'ICKTpOMaF HUTHBIC BOIHBLI. KBaHTOBEIS

c223e



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

sBiaeHus"”

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93
DNeKTpOMAarHUTHBIE BOJHBL. KBaHTOBBIC
siBICHUS"
but6mmoreka [JOK
IT , 0000menue. JJaboparo e
94 OBTOPEHHE "m . . patop Hbf, https://m.edsoo.ru/ff0
paboThl o Kypcy "B3anmoneiictBue Ten
c245a
IToBTOpeHue, 0600IIeHNE. Permenue bubmmoreka [JOK
95 pacyeTHBIX U Ka4€CTBEHHBIX 3a/1a4 110 TeME https://m.edsoo.ru/ff0
"TerioBble npornecch” c2572
[ToBTOpenue, 0600menHue. Pemenue bu6mmorexa LIOK
96 pacyeTHBIX U Ka4€CTBEHHBIX 3a/1a4 110 TeME https://m.edsoo.ru/ff0
"KIIJI TermoBbIX aBurarencii” c2a22
[ToBTOpenue, 0600menHue. Pemenue bu6nmorexa LIOK
97 pacyYEeTHBIX M KAUECTBEHHBIX 3aJa4 110 TEME https://m.edsoo.ru/ff0
"KII/] anexTpoycTtaHoBOK" €2b30
bubnmorexa LIOK
IToBTOpenue, o0001IeHne. JTabopaTopHbIE
98 P "HI patop | https://m.edso0.ru/ff0
paboTsl o Kypcy "CBeTOBBIC SIBICHUS
€2c52
[ToBTOopenue, o6o0mmenue. Padora ¢ bubmuoreka [IOK
99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHEHHUS B https://m.edsoo.ru/ff0
MexaHuke" c2d6a
bu6mmoreka [IOK
IToBTOpeune, 0000menne. Padora ¢
100 BTOpeHH Her https://m.edsoo.ru/ff0
Tekctamu 110 Teme "KoaeOaHust 1 BOTHBI"
c2e82
but6mmoreka [IOK
IToBTopenue, 0006meHne. PaboTa ¢
101 P . https://m.edsoo.ru/ff0

TekcTaMu 110 TeMe "CBeToBEIE ABICHAA"

c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 0606menue. Pabota ¢
102 TekcTamu 1o TeMe "KBaHTOBas U siiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®usuka. 7 kinace. A.B. Ileppimkun OO11ecTBO ¢ OrpaHUYEHHOM 0TBETCTBEHHOCTHIO «/IPODA» 2023
2. ®usuka. 8 kinacc. A.B. Ilepoikun OO11ecTBO ¢ OrpaHUUEHHOM 0TBETCTBEHHOCTHIO «/J[PODA» 2018
3. ®usuka. 9 kmacc. A.B. [lepprikun; E.M. ['ytHIK O0111€CTBO ¢ OrpaHMYeHHON 0TBETCTBEHHOCTHIO «/I[PODA»2019







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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