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MOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOro npeamera «Pu3nka» Ha ypOBHE OCHOBHOTO
o011ero 06pa3oBaHus COCTaBICHa Ha OCHOBE TPeOOBaHMIA K Pe3yJIbTaTaM OCBOCHUS
dbenepaibHON 00pa30BaTEBHONM MPOTPaMMBl OCHOBHOTO OOIIETro 0Opa3oBaHUS,
npeacraBieHHbix B @I'OC OO0, B cooTBEeTCTBUM C (eAepanbHOil padboueit
nporpamMmoii mo yueoHomy npeamety «Pusnkay, a Takke Ha OCHOBE (efiepaibHON
paboueit mporpamMmbl BOCIIUTAHUS.

Conepkanre mporpamMmbl 1O (U3WKE HANPABICHO Ha YAOBICTBOPEHHUE
MOBBIIMICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIUXCS K Oojee TIIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammmxca. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no ¢u3nke ycTaHABIMBAET pachnpesereHrue yaeOHOro MaTepuaia
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YYCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COICPKAHHS W
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKAa3aHUA METOJUYECKON
MTOMOIIY YYUTEIIO B CO3/TaHNU pabodeii mporpaMMbl IO YIeOHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIIHUM ISl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB, TOCKOJBKY (PH3NUECKHE 3aKOHBI JISKAT B OCHOBE ITPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpPa, MPEIOCTaBiIsSeT Haubosiee SICHbIC
oOpasiibl MPUMEHEHUsT HAYYHOTO METOJa MO3HaHUS, TO €CTh CIoco0a MOJyYeHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIIaBHBIX 3a1a4 (PU3WYECKOro OOpa30BaHHUS B CTPYKType OOIIero
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3ukn Ha yriIyOJIE€HHOM YpOBHE TIpEAroJiaraeT yBEpPEHHOE
BJIAJICHUE CIICIYIONIMMHA KOMIICTCHTHOCTSMHM, XapaKTePU3YIOIIMMHA €CTECTBEHHO-
HAyYHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

WHTEPIPETUPOBATh JIAHHBIC W HCIIOJIh30BaTh HAy4YHBIC JOKA3aTelIbCTBA IS
MOJIYYCHUS BBIBOJIOB.

[lenn w3yueHuss (uU3MKH Ha ypOBHE OCHOBHOTO 00MmIero oOpa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Duszmka» B
oOpa3oBarenbHBIX oOpraHu3amusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa30oBaTENbHBIC MPOTPAMMBI, YTBEPKAEHHOW peIICHUEM
Kosterun MunuctepcTBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekaopst 2019 r. Ne T1IK-4BH).



[enu n3yvyenust pu3uku Ha yriryOoJIEHHOM YpOBHE:

pa3BUTHE HMHTEpeca W CTPEMJICHHsS] OOydalolMXCid K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (HOPMUpPOBAHME
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa U3yueHHsS OCHOB
CTPOEHHUS MaTepUU U PYHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHupOBaHUEe YMEHUW TPUMEHATh (PU3NUECKHE 3HAHUS W HAy4YHBIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

dbopMupoBaHUE TPEACTABICHUN O poaud (U3UKHA [JIT PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE NpeCTaBICHUN 0 BO3MOKHBIX cepax Oymymieit
poecCHOHATEHON  JEATEeTLHOCTH, CBS3aHHOW C (DU3WKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpoBaHHEe TOTOBHOCTH K JajbHEHIIEMy HW3y4YeHUIO (QU3UKU Ha
yrayOonéHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1iero oopa3oBaHuUs.

JlocTibkeHue 3THX Iesied mporpaMmbl MO (GU3MKE HA yYpOBHE OCHOBHOTO
oO1iero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONTUX 3a/1ayu:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOPETEHUE YMEHUN aHATIM3UPOBATHh U OOBSICHATH (PU3UUECKUE SIBICHUS Ha
OCHOBE M3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PEUICHHS paCYETHBIX M KAY€CTBEHHBIX 3a/1a4, TPEOYIOINX
CO3/IaHUs W WCIOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPUYECKHE U
MIPaKTUKO-OPUECHTUPOBAHHBIC 3a/a4H;

pa3BUTHE HCCIIENOBATEIbCKUX YMEHUH: HAONIONATh SIBJICHUS W W3MEPATH
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHbIC
CIOoCcOOBI MX MPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SKCTIEPUMEHTAILHBIC
WCCJICIOBAHMSI, AHATTM3UPOBATD MOYUCHHBIC TAHHBIE U JIeJIaTh BHIBOJIBI;

OCBOCHHME TPUEMOB paboThl ¢ HHPOpMaIHEH (U3UYIECKOTO COoIepKaHUs,
BKJIIOYAsi UH(POPMAIHIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKU, HHTEPIIPETAIUS U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cdepaMu MpoPeCcCUOHATILHOU JeATebHOCTU, CBSI3aHHBIMU C
GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
(bu3MUeCcKO HAyKH.

Ha uzyuenue ¢pusuku (yriyOnEHHbIA ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus oTBoaUTCA 272 yaca: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).

Peanuzanusi ecTecTBEHHO-HAYYHOW HAMpaBIEHHOCTH paboyell MmporpaMMbl
yuebHoro npeameTa «Du3nkay oCcyecTBIsSETCs ¢ UCTIOIb30BaHNEM 000pyA0BaHNUs

mkoJibHOTO KBanTopuyma.



COAEPXKXAHUE OBYUYEHUSA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wzmepenne Qusnuecknx BenuuuH. OTanoHbl. Dusuueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue eCTeCTBEHHbIE HAYKH H3y4aroT npupoy. EcrecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHHUSI.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYLIEHHOrO TOPU30HTAIBHO, TeM O0JIbllIe, YeM OO0JIbIlIEe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHune uactul BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YACTHL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYeCcKnX) Tell. B3anMOCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BETUYWH, OINMUCHIBAIOIIUX JABWXKeHHe. OO1ume
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. IlnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynmpyrocTd M 3aKoH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHUS U CHUIa
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSAMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKA B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBijienne TBEPABIX TeJl, dKMAKOCTENH U ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTU  OT  IJIIyOUHBI  TMOTPY>KEHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y cliOBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuuecknii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHne apeoMeTpa Ui KOHCTPYUPOBAHUE JOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTmueckas U TOTCHIMAbHAs SHEPTHUS.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Monenn TBEPIOTO, KHUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJUISIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBM)KEHHMsI 4acTULl. TemneparypHble MIKaJIbI.

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TEIUIONepeavya U COBEepIeHne padoThl. Buabl Terionepenadyn: TEmIONpOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUI0Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOTO
JaBiieHUs. HachlleHHBIM 1 HEHACBIIICHHBIN 1ap. BiaaxHoCTh BO3AyXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner pabotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle ABUTAaTeNM M 3allUTa OKPYXKAKOIIEW cpenapl. TemuoBble NOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHHMsI W NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGnrogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMauyMBaHusi U
KaNWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Tei.

W3MmeHeHne naBiieHUs ra3a NpU HU3MEHEHMM OOBbEMa M HarpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne xuneuus.



Habnrogenue nocTosHCcTBa TEMIEPATYPBI IPU IIJIaBICHUH.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIHA caxapa.

N3mepeHue TeMneparypsl Mpy MOMOIIIH KUJIKOCTHOTO TEPMOMETpPA U JaTUYUKA
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanne 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro o0béma u
TEMIIepaTyphl.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIIoNepeaaud U padOThl BHEITHUX CHUJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJIbI.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPH TEIII0O0OMEHE C
HArpeTbIM METAJNIMYECKUM LIMITMHIPOM.

OmnpeneneHne MOITHOCTH TEIJIOBBIX MOTEPH (3akoH HeroToHa-PuxmMana).

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. diekTpudyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpuzauus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenue aroma. IIpoBOAHMKHM, HOHMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIaX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUYECKOe HanpsiKeHue. AMIIEpMETP
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napasuiesibHOe coeJuHeHre MPoBOAHUKOB. DJ[C B 1leNu MOCTOAHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre enu U MOTPeOuTENH IEKTpUIeckoil sHeprun B 6piTy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
Cuiia Amniepa u onpejiesieHUe €€ HalpaBlIeHHs. DJIEKTPOJBUraTellb MOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SBiaeHne 31eKTpoMarHuTHOM MHAYKUWU. [IpaBumno JleHua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DneKTpu3aus Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMO/JICHCTBHUE 3aPSKEHHBIX TEIL.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3mepenune 3JeKTPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBre MOCTOSSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX OJIEW MIOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.

JlerncTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpIThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHHM W
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAHUE ATEKTPUUECKOU 1IETIH MMOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIPsDKEHUS. HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOUYHNKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeinoJIHEHUS 3aK0HAa OMa T TOJIHOM LENN.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3elICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CWJIBI M HallpaBJ€HUS TOKA B KATyUIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUs MArHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

KoHcTpynpoBanue u n3ydyenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBIIEHHUA 3JEKTPOMAarHUTHOM  MHAYKIUH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe JBwkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINU BekTOpa. Pagnyc-
BEKTOp MAaTE€pUaIbHOW TOYKHM, TEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBIKEHNE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPABHOMEPHOM JBH)KEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKEHHUE. Y CKOPEHHE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPOMACHHOTO IMyTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBHkeHHE 1O OKPYKHOCTHU. JIMHEWHAas: CKOPOCTh, YIII0BAask CKOPOCTh, IEPUO/T
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOMIAs CUJIA.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHT tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa Ha TNOABOAHBIX KpBUIbAX, AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBecOMOCTh M mEperpy3KHu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. MisMenenue umnynbsca. IMmyibe Cuiibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI U3MEHEHUS M COXpaHEHHS HUMIYJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHMYECKOW SHEPrUM. 3aKOH MU3MEHEHHUSI M COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Hemoncmpayuu.



HabnrogeHue MexaHM4ecKOro ABWKEHUS Tela OTHOCHUTEIBHO Ppa3HbIX TeEI
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabmroieHue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCA IIPU YIPYTOM B3aHMOJECHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHure SHEepruu Npu ABUKEHHUH TeJla MOJ ACHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pasroHa M JAJBbHEWIIEr0o pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHUs Tella NpPH PaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momepeuHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MHPpa3zByk u ynbTpasByk. HMcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuil Ten TOA JACHCTBUEM CHIIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThI U MEPUOJia KoJeOaHUM MaTEMaTUUEeCKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCHUMOCTH Tiepuojaa KojebaHuW Trpys3a, MOJBEIICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DineKkTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DIneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne ONBITOB O HAOIOIEHUIO HHTEP(PEPEHITNH U TUPPAKIIIH CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoeHue n3zo0paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xox mnydern B nuH3e. Popmyna TOHKOM JuH3BL IlocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpabHBIX LBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHUi C TOMOILBIO JINH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomryuenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBUCUMOCTH yTia OTPaKEHHsI CBETOBOIO Jiydya OT yIja
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MMaJeHUs CBETOBOIO
Jy4a Ha TPAHULE «BO3TyX—CTEKIIOM.

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (POKYCHOTO pacCTOSHUS M ONTHUYECKOW CHIIBI cOOUparomieit
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl 10 BOCHPUATHIO ILIBETAa NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
I[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norioueHre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mopaenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX siaep. [elicTBue paanoakTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3aIUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenust suaep. Mcrounukm sHeprum ConHua u 3BE34. SlnepHas sHeprerTuka.
DKOJIOrM4ecKHe MPOOJIEMBI SIIEPHON SHEPTeTUKH.

Hemoncmpauuu.

CrexTpbl U3ITy4YEHHUsI U TTOTJIOLICHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamMepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOIINX U3ITYyUEHUH.

Peructpanus u3inyyeHus NpupoJHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabmroieHue CITomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUYEHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI 110 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenne paaioakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOIMINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUH BCETO Kypca (U3UKH YIUIYyOJIEHHOTO YPOBHS, a TaKXKe JUIs
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTennbHON  QOpPMON OCBOCHHS MOIYJISA SIBISIETCS TPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IIAHUPOBAHUS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKke
CBUJIETEIIHCTBOBAThH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHEHHEM JIOCTHXKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPO/IBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTU TpaBUJl 0O€30MaCHOrO0 TIOBEICHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Y€pe3 MPaKTHUYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PA3BUTUS B IPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI0OAJBHBIX TOCIEICTBUMA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHUBHbIE  yHUBEpCAJbHblE  Yy4eOHblE  JCMCTBUS,  PpETyJISTHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBIICHUN),
KJIacCCU(UILIMPOBATH UX;



BBISIBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B pacCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4l HECJIOKHBIMU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI U BBICKA3bIBATH
UJey, HaleJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenaTreabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CHUTYyAIUsAX, TPEOYIONTUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIIFHO COCTABJIATh AJNTOPUTM peIieHUs (U3NUECKOW 3amadul WIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIll{ U TIpeajiaraTh IJIaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITOJIH30BATh MOHATHUSA: (PU3NYECKHE U XUMHUUYECKUE SBICHUS, HAOIIOCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHple  COCTOSIHMSI ~ BemlecTBa  (TBEpAOE, JKUIKOE, Tra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEpPEHHO pa3nu4varh sBieHus (auddy3us, TEMIOBOE IBMIKEHUE YAaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIaBJICHHE; TIJIaBaHKE TEJl, IPEBPAILCHHUS] MEXaHUYECKOW SHEPTUH) IO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (U3nUecKue SIBICHUS B MPUPOJEC: MPUMEPHI JBHKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyaru B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(U3NYECKUX SBJICHHUI;

OMKUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSIS
CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Teja, CHJIa TPEHHs, JABIICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKUBAIOIIIAS CHUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MYECKUH CMBICT HMCIHOJB3YEMbIX BEJIHMYWH, WX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, (GPU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOJIb3YsI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMMKCHIBATh €r0 MATEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATH (PU3HUESCKHUE MOJICTH JIJIs1 OOBICHEHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3NUYECKHE SBJICHHUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
busznyecKux SIBICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIICHNUE 33/1a49H, BBISBIISITH HEIOCTAIONTUE WIIA N30BITOYHBIC JaHHBIC,
O00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adyH, WCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3sMepHOCTh (U3MUECKOW BEIIMUNHBI, TOTYICHHOW MPU PEIICHUH 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh TP TOMOITH (PU3HIECKIX
METOJIOB, W TMpeJyiaraTb OPHWEHTUPOBOYHBIM CIOCOO pEIIeHHs, B OMHCAaHUH
UCCJICIOBAaHMUSI  paclo3HaBaTh  IPOBEpsieMOE  MPEANOJIoKeHHe  (THUIOoTEe3y),
UHTEPIPETUPOBATH MOJIYUCHHBINA PE3YIIbTAT;

MIPOBOJIUTH OTIBITHI 0 HAOIOACHUIO (PM3MYECKUX SIBICHUN W (PU3MICCKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHUE CKOPOCTH MPU B3aUMOJICUCTBUM TEJl, Miepeada IaBJICHUS KUIKOCTHIO U
ra3om, TMpOSIBJICHUE JEHCTBUA aTMOCHEpPHOTO JaBJCHUS, JEHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSAMbIE U KOCBEHHBIE HW3MEPEHUS (PUINYECKUX BEIUYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KOd(PPUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB) C HCIOJIH30BAHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE U3MEPSIEMON BEJIMUUHBI C
MTOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU M3MEPECHUM U OIIEHUBATH MOTPEITHOCTh
U3MEpPECHU;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
(bu3MYeCKUX BEIWYWH (3aBHCHMOCTHA TMYyTH PABHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JIBMKEHUS Tela, CUJIbI TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JIaBJICHUS, Ka4eCTBa 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHIIBI TPCHHUS



OT IUIOIIAAX CONPUKOCHOBEHHMSI TE€J, CHJIbI YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHMsI TEJ, YCIOBUI paBHOBECHUS pblyara 1 0JI0KOB):
COBMECTHO € yuuTesneM (OpMyJIMpOBaTh 3aJady M THIOTE3y HCCIIEI0BaHus,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHMEM HWHCTPYKLHH, MPEACTABIATH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaUKOB,
OLIEHUBATh NOTPEIIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIIBI IEUCTBHS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C OTIOPOIl HAa UX ONMHUCAHMS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOoOXoauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEAHEBHOM >KM3HU ISl oOecreyeHus
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAIMU (PU3UUECKOTO CONECPKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO (QOpPMYyNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHpOpMaIlMIO, KOTOpas  SIBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBbITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIu (HU3HUYECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O Pe3yJIbTaTax MPOEKTOB WIN YYCOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (U3UKH, COMPOBOXKIATh BRICTYIVICHUE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JNEATEIbHOCTh T[PYNIBI, BBICTPAWMBAaTh KOMMYHUKATUBHOE B3aWMOJICHCTBHUE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeIMETHbIE Pe3yNbTaThl HA YTITyOJIEHHOM yPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMsI BELIECTBA, KPUCTAUIMYECKUE U
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJIs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3MKHU TNPU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUISPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIABJIEHUE, KpHUCTaUIM3alMsl, KHUIIEHHE, CHOCOObI
Teruionepesaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TYyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MATHUTOB, IEHCTBUE MATHUTHOIO MOJISl HA
IPOBOJIHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh POSIBIICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUHN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJE: IOBEPXHOCTHBIE U
KaMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpUpoze, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1mose 3emid, Apei( MoJII0COB, pOJib MATHUTHOTO MMOJISA JUISl )KU3HU Ha
3emiie, TOJIIPHOE CHUSHME), TPHU STOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyecKkue BeIMYUHBI (TEMIEpATypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YAENbHAas TEIUIOTa IJIaBJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpspKeHUE, CONpoTHBIEHUE MpoBoAHUKa, D/IC B 1iemu MOCTOSHHOrO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUH TIPABIIIHBHO TPAKTOBATH (PHU3MUECKUI CMBICIT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKHE SIBICHUS U MPOIECCHI, HCTIOIB3YS
OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
nenu, npaBuia Kupxroda, 3akon Oma mist monHOW 1enw, 3akoH [[xoyms-JIerna,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IMPU STOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peliarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OIICHUBAaHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYI0 IMIEMOYKY pPacCyKJICHUM C OIOpOM Ha M3YyYEHHBbIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCMOJB30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHaIu3a
pa3MepHOCTEH, UCTOB30BaTh I'papUUECKUEe METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bU3nYECKON BEIMYHUHBI, TOTYUYCHHOU MPU PEIICHUH 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITU (PHU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINHCAHUHU
UCCIICIOBAHUSI  pAaclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar;



IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN MM (PU3NUIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MarHUTHOTO TIOJI HAa MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOpMyITupoBaTh MPOBEPSEMOE
Opearnoiokenue (THUMOTe3y) O BO3MOXHBIX — pe3ylbTarax  HaOMIOJIECHHH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIH30BAHHUEM AHAJIOTOBBIX U ITHU(PPOBBHIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh NOTPEIIHOCTh U3MEPEHUM;

POBOJNUTH IKCIIEPUMEHTAJIbHBIC MCCIIECOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHMS, UCCIIEI0OBAaHUE SIBICHUS TEIUI000MEHa IPU CMELIMBAaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMSI M YJIeIbHOIO COPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIEIbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTelneM (GOpMyIUpOBaTh 3aJadyy M THUIOTE3y HCCIEI0BaHuU,
CaMOCTOSITENIbHO  IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
OLIEHWBATh MOTPEIIHOCTH, JACJIATh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHMS,

coOoaTh MpaBwiia Oe3omacHOro Tpynaa mpu padbote ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOUHa, aMIIepMETp, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHWKE, TMPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,



AIIEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHUA O CBOMCTBax
busznyecKkux SBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKHX LIENEH, UCTIOJIb30BATh CXEMbI U CXEMATUYHBIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIBHBIX  MOPUOOPOB U
TEXHOJIOTUYECKHX MPOIIECCOB MPH PEIICHNUU Y4eOHO-TIPAKTUUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCITIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl 0OecreyeHus
0e30MacHOCTH TIPU OOpallleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYS TOMCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CpPaBHEHHUS JIONMOJHUTEIBHBIX HMCTOYHUKOB BBIJIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pPUAIIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PM3MUECKOTO COAEpKaHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEI0BATENbCKOM AESTEIbHOCTH, ITPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHbIN
MOHSATUUHBIN anmapat Kypca (pu3uKu, COMpOBOKIAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIIEIOBAHUN (PU3MUECKHX MPOLECCOB
pacnpenensaTh OOA3aHHOCTM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJEIUTh 32 BBIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/l B ACSTEIBHOCTD TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DIJIUKTBHI.

K konity oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3JIy4YEHHE, [IKaJIa 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKH CBETA, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIIYCKaHUsl M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBHKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUYKEHUE,
CBOOOIHOE MaJeHUE TeJl, IBWKEHUE [0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tell,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kose0aHus), PE30HAHC, BOJIHOBOE IBM)KEHME (PacIpOCTPAHEHHUE M OTPAKEHUE
3ByKa, HHTephepeHIrs U TUpakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAKCHHE CBETA,
pasnoxkeHue OeJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SIBICHUS B MPHUPOJAE: MPHIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEeHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHbII paguMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBJKEHHH, YCKOpPEHHUE, MEepeMElIeHHE MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJla TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHH4YeCKasi paboTa U MOILIHOCTb, MOTEHIIUATIbHAS SHEPTHUS Tea,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENb IMPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMbBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONIUE TAaHHYIO0 (DU3UYECKYIO BEJIUYHMHY C IPYTUMU BEIMYUHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOUCTBA TeJI, PU3NUCCKUE SIBJICHUS U MTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIIMH CHJI, IPUHITUI OTHOCUTENbHOCTH | anmuites, 3akoHsl HploTOHA, 3aKOH
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOHW JIUH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXPaHEHHs 3apsIOBOTO W MACCOBOTO YHUCEIN TPHU SIACPHBIX PEAKIUAX, TIPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEeMaTHIECKOE BRIPAKEHUE;

CTpOUTH (DPU3UYECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB U SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NTPUMEHATh (PU3UYECKHE MOJEIU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM WYHCIE TPEOYIOIHE YHCICHHOTO OIICHHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPAThH aJCKBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SBICHHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pelaTh pacu€THHIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBS3BIBAIONIUX (DU3MYECKUE BEJIMYMHBI, 3alHUChIBAaTh KpaTKO€ YCJIOBHE U
pa3BEPHYTOE PEIICHHUE 3a/1a49H, BRISBIISITH HSJIOCTAIOIINE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aJadd, WCIOJIb30BaTh CIPABOYHBIC
JAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a Pa3MEPHOCTEH, UCTI0JIb30BaTh rpadudecKue
METO/IbI PEIICHUS 3a/1a4, MPOBOJAUTH MAaTEMAaTHUYECKUE TIPEOOpa30BaHUs U PACUETHI,
OIICHWBATh PCATMUCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTIPENIEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh P TOMOIIU (PU3UUECKUX
METOJIOB, W TMpeJjiaraTb OPUEHTUPOBOYHBIM CIMOCOO pEIIeHHs, B OMHCAaHUHU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OIICHMBATH IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UIECKUX SBICHUU WM (PU3NUECKHUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JEUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE



NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTH IMEpHOJa KOJeOaHWN MPYKUHHOTO
MasTHHKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI 1 HE3aBUCUMOCTD OT AMIUIATYAbI
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUsT TpeAMeTa B coOuparoniel JauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JMHENYaThIX CIIEKTPOB U3IIyYEHHS): dbopMynupoBathb IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTh TPU HEOOXOAUMOCTH CEPHUI0 MPSMBIX U3MEPEHUMU, ONpeness
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSAS HOTPEIIHOCTD PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP crtoco0a U3MEpEeHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
IPYKMHHOTO MAasATHUKOB, (DOKyCHOE pacCTOsHHE coOuparonmieil JuH3bl U €€
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
1U(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI U AHAIU3UPOBATH IOJYYECHHBIC PE3YJbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKE€HUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHUJIbl TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpEJEeJICHHE YCKOPEHUsT CBOOOJHOIrO TNaJeHHUs, HCCIEJOBaHHE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXX€HUs CBETA OT YIJIa NaJeHus, YIJia IPEJOMIIEHUS OT yIiia MaJeHus CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHHUE, CAMOCTOSITEIIBHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;



XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKIX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOM, TEJIEeCKON, ONTHUYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), MUCHOJIb3ysd 3HAHUS O CBOMCTBax
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOILECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparolei JIUH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCITIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl 0OecreyeHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIN 3apOC, HaXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3UYECKOTO COAEpIKAHUs, CIIPABOUYHBIE MaTE€pPUAIIbI, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpMAIUU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO COAEpP)KaHUS, MyOJIUYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIM IOHSATUWHBIM ammapar u3y4yaemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrtposabubie IIpaktnueckne  (UH(ppoBbIe)
n/n NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY’KAIOIIEro MUpa
bubnuoreka [IOK
11 o - 2
HI3HKa - HayKa O npHpose https://m.edso0.ru/7f416194
bubnuoreka [IOK
1.2 dusnueckue Be 2 1
VHHCCICHE BEITHIHAL https://m.eds00.ru/7f416194
. bubnnorexa [JOK
1.3 EcrecTBeHHOHA €TO/JI IT03HA 2 1
TECTBEHIOHAYHHbI METOA HOSHAMIA https://m.edso0.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edso0.ru/7f416194
99 JIBH>KeHWE 1 B3aUMOICMICTBUE YaCTHI] 5 1 bubmuorexka [IOK
' BEILIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHble COCTOSTHHS BEIECTBA 2
P Heere https://m.edso0.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
but6mmorekxa [IOK
3.1 MexaHn4ecKoe ABMKCHHE 3
a https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmorexa I[JOK

https://m.edsoo0.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
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https://m.edsoo.ru/7f416194

KoauuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposabnbie Ilpaktnueckne (uuppoBbie)
n/n NMPOrpamMMbl Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypcesbl
bub6nmoreka [IOK
33 Cuna. Bupt cunt 14 1 2 https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
4.2 Hlapietine xuakocTh > https://m.eds00.ru/7f416194
bubnmorexa LIOK
4. A
3 TMOCEpHOE AaBICHHE 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
>1 Pabora n momtsocTs 3 ! https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2 IT 1
> POCTHIC MEXATHIMET > https://m.edso0.ru/7f416194
but6mmorekxa [IOK
. M 4 1 1
>3 eXanpeckas snepru https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne ni/mn (uu¢posbie)
NMPorpamMmbl Koutpoabsnbie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
CTpocHHe 1 CBOHCTRA BelIeCTB 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 4 1
CILIOBBIC HPOUECCH 3 8 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 40
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
21 DNeKTpUUYeCKHe 3apsibl. 3apsHKEHHBIE Tella 10 2 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1 11
OCTOAHHBIH STEKTPHACCIHH TOK 3 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 12 1
3 ATAHTHPIC ABJICHHA > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IMEKTPOMATHHTHAS HHAYKIHS 8 2 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 29



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SauMozencTRHe Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
bu6nmoreka [JOK
2.1 M 7 3
CXAHHMECKNE KONCOaHH https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DNEeKTPOMarHuTHOE TOJIE U 6 9 bubnuoreka [IOK
JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4. CBeToBbI€ ABJICHUS
4.1 3aKOoHBI paCIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [OK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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KoanyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabnbie Ilpakruueckue (uupposbie)
MPOrpamMMbl Bcero
paboTnI padoThI oOpasoBaTebHbIE
pecypchl
bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 A3OKCHHE GETOrO CBETA B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoetiie aTOMHOTO 5/pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 A 7 1 1
JIEPHBIE pEaKLuu https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue u 00o0IIEHHE COEPIKAHUS 9 5 bubmmoreka [IOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KIIACC
KosnuuyectBo yacos 3 N
JIEKTPOHHbIE N (ppoBbIE
Nen/m  Tema ypoka Kontpoabubie IIpakTunyeckue P P
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 ®u3nka — Hayka O IpUpoOJIE. 1 bubnuoreka [JOK
SBnenus npupobl https://m.edsoo.ru/7f416194
bubnuorexa [JOK
2 o 1
VISHTICCITE ABICHIE https://m.eds00.ru/7f416194
3 duznyecKkue BeIMYUHBI U UX 1 bubnuorexa [JOK
U3MEPEHUE https://m.eds00.ru/7f416194
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPHI IPU TOMOIIH 1 1 bubmuoreka [JOK
KUJKOCTHOTO TEPMOMETpA U AaT4nKa https://m.edso00.ru/7f416194
TeMmeparypbl"”
MeTo1b1 HayyHOT'O TTO3HAHUS.
5 OHI/Ic:HI/Ie (1})[:31/IIIGCKI/IX SIBIICHUH C 1 brbmmorexa LTOK
N https://m.edsoo.ru/ff09f72a
ITOMOUIBIO MOJIENEN
VYpoxk-uccienoanue "l[IpoBepka
5 TUTIOTE3bI: JATBHOCTH MOJIETA IIAPUKA, 1 1 bubnuotexa [JOK
IIYILIEHHOT'O TOPU30HTAJIBHO, TEM https://m.edsoo.ru/7f416194
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 Bubmmorexa [IOK
s HHe AHeKp P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
8 JIBI>KCHUE YaCTHUII BEIICCTBA 1 bubnnorexa LOK

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Ypoxk-uccienoBanue «OMnbITHI IO
9 HAOJIIOICHUIO TEILIOBOIO PACIIUPEHUS 1 1 bubmorexa LOK
a p p https://m.edsoo.ru/7f416194
rasoB»
bubmnoreka IIOK
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA 1 https://m.edsoo.ru/ff0a0378
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O0001IEHNE 110 pa3aeny 1 bubnuotexa [HOK
«IlepBoHauaabHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEILIECTBA»
[ToBTOpenue. CTpoeHue BemiecTBa bubmiorexa LIOK
12 - ' 5 ' 1 https://lesson.edu.ru/lesson/95dcc535-f1de-
POBCpOtHa paboTa 413b-be5a-a7f8a3920e60
Mexanndeckoe OBUKEHHUE.
13 PaBHOMEpPHOE U HEPABHOMEPHOE 1 bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nuoreka [IOK
14 .E 1
Cxopocts. Enuruuer cropoctu https://m.edsoo.ru/ff0a079c
but6mmoreka [IOK
15 P 1
ACHET HYTH 1 BPEMCHH JIBIKCHHA https://m.edsoo.ru/ff0a0ae4
16 HNuepuus. Macca — Mepa HHEPTHOCTH 1 bubnuotexa [JOK
Tell https://m.edsoo.ru/ff0a0c10
[InoTHOCTB BemiecTBa. PacyeT macchl bubmuorexa [JOK
17 1
1 00BbeMa Tella 0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 JlaGopatopHnas pabora «OnpeneneHue 1 1 bubnunorexa [IOK

IIJIOTHOCTHU TBEPAOTO TEIIA»

https://lesson.edu.ru/03/07



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a0378
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KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
19 Pemenue 3amau mo teme "IIlMoTHOCTH 1 bu6nuoreka [IOK
BeliecTBa" https://m.edsoo.ru/ff0al23c
IToBTOpenue. [110THOCTS. bubmmoreka [IOK
20 1
[TpoBepounas pabora https://lesson.edu.ru/03/07
Cuila Kak XapakTepucTUKa bubnuorexa [HOK
21 B3auMozeicTBus ten. Cuma 1 https://lesson.edu.ru/lesson/cd2e8afa-192d-
ynpyrocti. 3akoH ['yka 4ela-a722-bbca213114bb
JlabopaTopHnas pabora «M3yueHue
paTopHat p YA bubnuorexa [JOK
3aBUCUMOCTH PACTSDKCHUS
22 (1 ) 1 1 https://lesson.edu.ru/lesson/cd2e8afa-
e OpMaI_[I/II/\IJ TPY UL OT 192d-4ela-a722-bbca213114bb
MIPHIOKCHHOH CHITBD)
bu6nuoreka [IOK
23 A . 1
BICHHE TArOTeHHA. CILIA TShKeCTH https://m.edsoo.ru/ff0a1778
CBsi3b MEX]y CUJION TSKECTH U
24 Maccoii Tena. Bec tena. Pemenue 1 bubmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TsHKeCcTH
o5 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. 1 bu6muoreka [JOK
du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo0.ru/ff0a1502
but6mmoreka [IOK
26 14 . 1
3Mepenie Cil. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
27 B .H 1
ee Tera. TIeBecoMoTTh https://m.edsoo.ru/ff0a1778
Ciio)eHue IByX CHJI, HAPABIEHHBIX
N . but6mmoreka [IOK
28 10 OJTHOW MPSIMOIA. 1

PaBHozelicTByIOIMAs CHUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://lesson.edu.ru/03/07
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KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI

Pemenne 3agay mo teme bu6nuoreka [IOK

29 . 1
"PaBHoelicTBYIOIIAs CHIT" https://m.edsoo.ru/ff0ala70

30 Cuiia TpeHust u e€ Bubl. TpeHue B 1 bubnmoreka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
3aBUCUMOCTH CHUJIBI TPEHUS

31 CKOJIL)KCHUS OT CHUJIbI IaBJICHUS U 1 1 bubmorexa [JOK

A https://m.edsoo.ru/ff0alcc8

XapakTepa CONPUKACAIOITUXCS
MMOBEPXHOCTEI»

39 Pemrenue 3amau Ha onpeeacHue 1 bubnmnoreka [JOK
PaBHOJCHCTBYIONIEH CHUIIBI https://m.edsoo.ru/ff0alde0
Pemenue 3anau mo temam: «Bec

33 tenay, «['papudeckoe n3obpaxeHue 1 bubnmnorexka [HOK
cuny, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHUIT»
KonTponbhas padota no remam:
«MexaHnnueckoe ABMKEHHEY, «Macca, but6mmoreka [IOK

34 IUIOTHOCTHY, «Bec Temay, 1 1 https://lesson.edu.ru/lesson/b2bda4fa-f509-
«['padpuueckoe n3odpakeHUe CUID», 4e34-8fdb-5600041391b0
«Cunbi»
JaBnenue. CriocoObl yMEHbBIIICHUS U but6mmoreka [IOK

35 1
YBEIUYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrieHue ra3a. 3aBHCUMOCTD

R bubmuorexa [{OK
36 JIaBJICHHS Ta3a OT 00bEMa, 1

TEeMIIEPATyphl

https://m.edsoo.ru/ff0a2376
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KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m  Tema ypoka Kontpoabnbsie IlpakTuueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
[Tepenava naBneHus TBEPIALIMHU
37 Tenr;len )KE KOCTSIMH H faﬂsaMH 3akoH 1 bubmorexa LOK
> A ' https://m.edsoo.ru/ff0a25b0
[Tackans
38 JlaBneHue B KUAKOCTH U rase, 1 bubnuotexa [HOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
39 Pemenue 3amaa mo treme «/laBnenue B 1 bubnuorexa [JOK
JKUIKOCTH U rase. 3axkoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
4 1
0 Coobuiarommecs cocyart https://m.edsoo.ru/ff0a2970
bu6nuoreka [IOK
41 r 7 1
FAPABIIHCCKHH npece https://m.edsoo.ru/ff0a3136
42 Manomerpsl. [lopuiaeBon 1 Bubnamoteka LIOK
JKUIKOCTHELH HACOC https://m.edsoo.ru/b3041b9b
43 ATmocdepa 3eMiu U IPUYKHBL €€ 1 bubmuoreka [JOK
CYyILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
but6mmoreka [IOK
44 B LA 1
ec BO3yxa. ATMOCHEPHOE AaBACHHe https://m.edsoo.ru/ff0a2b5a
45 W3mepenue atMochepHOro JaBiIeHuUs. 1 bu6muoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
46 JIABJICHUS OT BBICOTHI HAJl yPOBHEM 1 bubmorexa TIOK
https://m.edsoo.ru/ff0a2fc4
Mops
47 Bbapomerp-anepoua. AtmocdepHoe 1 bubmumoteka [JOK

AaBJICHUEC HA PA3JIMYHBIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4
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KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m  Tema ypoka Kontpoabnbsie IlpakTuueckue
Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
18 Pemrenue 3a1a4 mo Teme " 1 Bubavnoreka LIOK
ATmocdepHoe naBrerme" https://m.edsoo.ru/d5b43793
JlelicTBue ®UIKOCTH U Ta3a HA
49 MOTPYKEHHOE B HUX TEJIO 1 bubmmorexa HOK
Py ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
50 BBITAJIKMBAIOIICH CHUIIBI, 1 1 bubmnoreka IIOK
JIEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast paboTta 1mo Teme
51 «MccnenoBanne 3aBUCHMOCTH Beca 1 1 bubmorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B XKUJAKOCTH 4aCTH TEJIa»
bu6nuoreka [IOK
52 [TnaBanue Te 1
HABAHHE el https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHncTpynpoBanue apeoMeTpa Win bubnnorexa LIOK
53 1 1 https://lesson.edu.ru/lesson/f29fbb8d-8e57-
KOHCTPYHpOBAHKE JORKE ] 4856-b7a0-f88b143b1d01
onpezeseHue € rpy30noabEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue
54 cynoB. BoznyxormnaBanue, 1 bubnmoreka [JOK

«/laBreHue TBEpABIX TEN, JKUIKOCTEH
Y Ta30B)»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoTbI

KontponbHas paboTa mo teme bubnmoreka [JOK

55 «/laBrieHue TBEpABIX TEN, KUIKOCTEH 1 1 https://lesson.edu.ru/lesson/39e618b7-
Y Ta30B» e336-4e4a-869c-c21151e5854f

bubmnoreka IIOK
56 Mexanmeckas pabora . https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
. 1

> MorHoCTS. EAHHHIEL MOMIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér bubnnorexka HOK

58 MOIITHOCTH, Pa3BUBAEMOM TIPH 1 1 https://lesson.edu.ru/lesson/6bd5aa5f-45e7-
noabéMe 1o Jiectauie"” 4ed7-a940-7479b7807116
IIpocThie MexaHu3Mbl. Peiuar bubmorexa HOK

59 p P ' ’ 1 https://lesson.edu.ru/lesson/0f3604f7-08h0-

ABHOBECHE G Ha prriare 4b67-bad6-dh724ddf7634

Peruaru B TexHuKe, OBITY U IPUPO/IE.
JlaboparopHnast pabota bubmuotexa [JOK

60 . 1 0.5
«HccnenoBanue yciioBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»
Pemenue 3aga4 mo Teme «Y CJIOBUSA bu6nuoreka [IOK

61 1
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddurmeHT mone3noro aeicTBus
MCXSP(III)/BMa JlaGopaTopHas pabora bubmorexa HOK

62 " ' KTl patop pv 1 0.5 https://lesson.edu.ru/lesson/25e3ca71-876e-
«Hsmeperme KIUL marnomroi 479f-9f7c-9307h0d05e3e
TJIOCKOCTH

63 Pemenue 3amay o reme "Pabora, 1 bubnuotexa [JOK

MomHocTh, KITI"

https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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KoaudecTBO 9acoB

JIeKTPOHHBbIE N (pPOBbIE

Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoTshI

Mexanuueckasi SHEprusl.

64 Kunerndeckas u moTeHIMaibHas 1 bubmmorexa [IOK

t https://m.edsoo.ru/ff0a4252

SHEprus

65 3aKOH COXpaHEHHUs MEXaHUYECKON 1 bubnuotexa [HOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMEeHTaIbHOE OIpeIeTICHHE
U3MEHEHUSI KHHETUUECKOU U Bubmorexa HOK

66 . 1 1 https://lesson.edu.ru/lesson/425e67a8-2b2f-
HOTCHIIATLHON SHEPTHH pH 4bd8-bd80-53f631aeba54
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJI0CKOCTH"
KonTponbHas pabota mo teme bubmorexa HOK

67 p 6p P 3 1 1 https://lesson.edu.ru/lesson/f0966b61-a6c3-
«PaboTa 1 MOIIHOCTh. DHEPTHI» 4029-ad12-96526bcdf034

bu6nuoreka [IOK
68 [ToBTOpenue no kypcy 7 kiacca 1 https://lesson.edu.ru/lesson/d74ecb4e-
66d5-42f7-8fal-341efal405b8
OBILIEE KOJIMYECTBO YACOB I10 68 3 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://lesson.edu.ru/lesson/425e67a8-2b2f-4bd8-bd80-53f631aeb454
https://lesson.edu.ru/lesson/425e67a8-2b2f-4bd8-bd80-53f631aeb454
https://lesson.edu.ru/lesson/f0966b61-a6c3-4d29-ad12-9e526bcdf034
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HOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
KoanuectBo yacoB
Ne Kontpo JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka HTpOIE IIpakTH4eckn P op
n/n Bcero HbIe o0pa3oBaTe/ibHbIE PeCYPChI
e pabdoThbI
padoThI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHUU U X OIBITHBIC 1 bubmoreia OK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYIT 1 bubmmorexa [JOK
P p Y https://m.edsoo.ru/ff0a5256
3 Mopenu TBEpIOTO, JKUAKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
Ypok-koHepeH U
4 "Kpucrtanindyeckrve u aMoppHbie 1 bubnuoteka [JOK
tesa. [padeHn. [lonyyeHne https://m.edsoo.ru/ff0a540e
VICKyCCTBEHHbIX aJIMa30B"
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo0.ru/ff0a5530
6 TennoBoe paclIMpeHne U CxKaTUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
7 Tennosoe neuxkeHue. Temmeparypa 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0a5a26
TeMneparypHble IIKAJIbI bubnmorexa [JOK
8 1 https://lesson.edu.ru/lesson/9a76a722-f7f3-
4865-8be6-f75f78e8c4le



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bcero HbIEe o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI

9 Bryrtpennss sueprus. CriocoObl 1 bubnmoreka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 B 1

HABL TeTIotepenattt https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[IpaktTuueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1 bubnmoreka [JOK
BEIIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KommaecTBo TemnoTel. Y nenbHas 1 bubmuoreka [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpoxk-uccnenosanue "IIpoepka
TUIIOTE3bI JINHENHON 3aBUCUMOCTH

13 JINHBI CTOJIOMKA KHJIKOCTH B 1 1 bubmorexa [JOK
a N g https://m.edsoo.ru/ff0a65c0
TEPMOMETPUUYECKOI TpyOKe OT
TEeMIEPATyphI"

14 VYpaBHeHHe TEII0BOro OanaHca. 1 bubmuorexa [IOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue

15 SBIIEHUS TETNIOOOMEHA TIPU 1 1 bubnmoreka [JOK
CMEIIMBAaHUM XOJOAHOU U ropsye https://m.edsoo.ru/ff0a6a98
BOJIBI"

Pacuer konuuecTBa TEMJIOTHI, bu6mmorekxa [JOK
16 HEOOXOUMOTO JJIsl HATPEBAHUS TENa U 1 https://lesson.edu.ru/lesson/ae398117-94e4-

BBIACIIEICMOI'O UM IPU OXJIAXKICHUN

4630-bb69-9cd78f4c878b



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

KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK

17 . 1 1
yAEIbHOM TEIUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
[ImaBnenue n oTBEpAECBaHUE

18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs 1 Bubmorexa LIOK

P e https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
PeuieHnue 3azsad o reme bubmuoreka [JOK

19 "[lnaBJieHHEe U OTBepJeBaHue 1 https://lesson.edu.ru/lesson/ae398117-94e4-
KpUCTa/IJINYeCcKUX Tea" 4630-bb69-9cd78f4c878b

20 JlaGopatopHas pabota "OnpezneneHue 1 1 bu6nuorexa [IOK
yAEJIbHOW TEIJIOTHI IUIaBJIEeHMS Jibja" https://m.edsoo.ru/ff0a72fe
VYpok-uccnenosanue "CpaBHeHHE

21 MIPOLECCOB IUIABJICHUS 1 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX TEIl U Pa3MATYCHUS https://m.edsoo.ru/ff0a72fe
IpY HarpeBaHuu aMop(pHbIX Ten"

29 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 1 bubnuorexa [JOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora

93 napooOpa3oBaHUs U KOHJEHCAIIUH. 1 bubmuorexa [IOK
3aBUCHUMOCTB TEMITEPATYPbI KATIEHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EepHOTO JAaBIECHUS
Pemenue 3agau no reme bubnmoreka [JOK

24 "TlapoobGpa3oBanue 1 KuneHue" 1 https://lesson.edu.ru/lesson/ae398117-94e4-

4630-bb69-9cd78f4c878b



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
Ypok-uccinenosanue "OO0bsiCHEHNE
25 3aBUCHMOCTH TEMIIEPATYPhl KUIICHUS 1 bubmorera [JOK
" Patyp https://m.edsoo.ru/ff0a72fe
OT JaBJICHUS
HacplieHHbIil 1 HeHACHIIEHHBIA map. bubmuoreka [JOK
26 1
BiaxxnocTh Bo3iyxa https://m.edsoo.ru/ff0a7628
BnaxnocTs Bo3ayxa. JlaboparopHas
27 abora "Omnpe eJi’:HI/IC OTH(I:CHTIe)JILHOﬁ 1 1 bubmorexa HOK
P ped " https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3/yXa
28 Pemenue 3anau Ha onpenenenue 1 Bubnunoteka LLOK
BJIAJKHOCTH BO31yXa https://m.edsoo.ru/5d5895d6
Pemenue 3ana4 v ananus cutyamuu,
29 CBSI3aHHBIX C SIBJICHUSIMU HCIIAPEHUS U 1 Bubnunoteka LIOK
KOHJICHCAIIUHU https://m.edsoo.ru/366979¢ea
30 JHeprus TOIJIMBA. Y iesibHasA 1 bubnuotexa [JOK
TeIJ1oTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
bubmuoreka [JOK
31 HpuHumms paboThl TEIIOBBIX 1 https://lesson.edu.ru/lesson/af05¢221-f8e0-48aa-
JBUTATENEC a850-1c7b90437f7e
39 [TapoBas TypOuHa. JIBurarenb 1 bubmuorexa [IOK
BHYTPEHHETO CrOpaHus https://m.edsoo.ru/ff0a7c7c
KII/] TermoBoro apuratens. TernaoBbie
o bubmuorexa [JOK
33 JIBUTATEIIN U 3alUTa OKPYKarolen 1

cpenbl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a72fe
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
34 Pemenue 3aga4 no teme "KII/I 1 bubmuoreka [JOK
TEeIJIOBOIo JBUraTess” https://m.edsoo.ru/ff0a7c7c
Ypok-koHpepeHnus "TenysoBrie
35 BpnraTeJIS Hpsa LlI/ITa OKpYy»Karollen 1 1 bubmorexa [JOK
A . B 124 H https://m.edsoo.ru/ff0a7c7c
cpenbl
36 TenioBble NOTEPU B TEIJIOCETAX 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a7c7c
37 3aK0H COXpaHEHUs U IIPEBPAILICHUS 1 Bubsmoteka LIOK
SHEpIHH B TETUTOBBIX MPOIIECCAX https://m.edsoo.ru/388addb0
IToaroroBka K KOHTPOJIBLHOM paboTe 1o
38 Telee "TermnoBble ;IBieHI/I;I I/IEMeHeHI/Ie 1 bubmiorexa HOK
. . https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSTHUH BeIllecTBa
KonTponbHas pabora no teme
39 "TennoBele ssBileHuA. M3Menenme 1 1 bubmmorera [TOK
N | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BeIllecTBa
40 PaboTta ¢ TekcTaMu 110 TeMe 1 https://lesson.edu.ru/lesson/86379c8b-5f57-
"TenoBele ABICHUA" 47a3-8caf-111765bdcd18
bubmuorexa [JOK
41 Onektpusanus Tein. [[Ba pona 1
SJIEKTPUYECKUX 3apsI0B https://lesson.edu.ru/lesson/80491954-2849-
4409-a187-e2171d97c4be
Vpok-uccnenoBanue "DIeKTpU3aLHs bubmorexa [IOK
42 TN HHIYKIHed 1 mpH 1 1 https://lesson.edu.ru/lesson/80491954-2849-

CONPUKOCHOBEHUU"

4409-a187-e2171d97c4be
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bcero HbIEe o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
43 B3auMozeiicTBue 3apsyKEHHBIX TEll. 1 bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojie. HampspkeHHOCTD
44 ANEKTpUYECcKOro moJs. [IpuHimn 1 bubmiorexa LIOK
p - pui . https://m.edsoo.ru/ff0a8a0a
CYTNEPHO3UINH SJICKTPUUECKUX TOJIEH
Hocurenu anekTpuueckux 3apsiioB. bubmuorexa [JOK
45 DneMeHTapHbIit 3apsia. CTpoeHue 1 https://lesson.edu.ru/lesson/f18d0f0d-afc9-
aToMa 4b70-blad-c870d67e3187
bubmuorexa [JOK
3aKOH COXpaHEHHMsI AJIEKTPUUECKOTO
46 absa 1 https://lesson.edu.ru/lesson/f18d0f0d-afc9-
3apAn 4b70-b1ad-c870d6763187
47 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH 1 bubnuorexa [JOK
COXpaHEHHUs DJIEKTPUYECKOT0 3apsa https://m.edsoo.ru/ff0a8ef6
bu6mmorexa [IOK
48 Ypok-koH(bepeHIHs "DNeKTPU3aIHs B 1 1 https://lesson.edu.ru/lesson/80491954-2849-
MOBCEHEBHOM KU3HU" 4409-a187-e2171d97c4be
49 Pemenue 3anau Ha IpUMEHEHNE 1 bubmuorexa [IOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
PaGora ¢ Texctamu o teme "
50 JieKTpUYecKre 3apsapbl. 1 bubmuorexa [JOK

3apsKeHHbIe TeJsla U UX
B3auMojencTBue "

https://m.edsoo.ru/ff0a90cc
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoTbI
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
51 cyimecTBoBaHus. MIcTOUHUKH 1 bubmorexa OK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "HccnegoBanue bubnmoreka [JOK
52 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1 1 https://lesson.edu.ru/lesson/b8ef6720-10ce-
MIPOBOJHUKH U JUAIEKTPUKHU" 469c-b6ea-05a37a3chbb5b
53 DIIEKTPUUYECKHUI TOK B METaJJIaX 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a9838
54 DIIEKTPUUECKHUI TOK B )KUJIKOCTSIX U 1 bubnmoreka [JOK
raszax https://m.edsoo.ru/ff0a9838
DneKTpuyueckas 1enb U €€ COCTaBHbIE bubmiorexa HOK
55 P 1 https://lesson.edu.ru/lesson/a2d734f7-d08c-
Hact 49cd-a109-545bacf4bc97
56 Cuna Toka. AMnepmMerp 1 Bubnvoteka LIOK
https://m.edsoo.ru/4f4c5alc
57 DIIEKTPUUECKOE HAIPSKEHUE. 1 Bubnunoteka LLOK
BosbT™meTp https://m.edsoo.ru/a5c9779d
JlaboparopHas pabota "COopka u bubnuoteka [JOK
58 WCIIBITAHUE JIEKTPUUECKOH 1ETH 1 1 https://lesson.edu.ru/lesson/a2d734f7-d08c-
MOCTOSIHHOTO TOKa" 49cd-a109-545bacf4bc97
3aBUCHMOCTH CHJIBI TOKA OT EG OK
59 HanpspkeHus. 3akoH Oma 1 ydacTka 1 nommoreka L1

LeITH

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa44a

KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
JlaGopaTtopHas pabota "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKa,
60 [IPOTEKAOLIEr0 YeEPE3 PE3UCTOP, OT 1 1 Bubmiorexa OK
P Pes p P, https://m.edsoo.ru/ff0aa04e
HANPSDKEHUS Ha PE3UCTOpPE U
COTNPOTHUBIICHUS pe3ucTopa”
61 DIIEKTPUUYECKOE COMIPOTUBIICHUE. 1 bubnmoreka [JOK
Y 1es1bHO€E CONPOTUBIIEHUE https://m.edsoo.ru/ff0aa738
JlabopaTtopnast pabora "Ornpeznenenue
62 eanor(I)) con pOTI/IBJ'IeHI/I}Ip 1 1 bubmmorexa [IOK
A | P https://m.edsoo.ru/ff0aa738
MIPOBOJHMKA
Pemenue 3agau mo teme bu6mmorexa [IOK
63 "DIEKTPUIECKOE COTPOTUBIICHHUE. 1 https://m.edsoo.ru/ff0aaf8a
VY nensHo€ conpoTuBieHue"
64 Pemenne 3agau o Teme "3akod Oma" 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a
65 IocnenoBaTenbHOE U MApAILICTBHOS 1 Bubnunoteka LLOK https://m.edsoo.ru/494c6f37
COCJTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHas padora "IIpoBepka
npaBlfna CIJ)'IO)KCIP;I/IH HaHpHI;KeHIEﬁ npu bubmmorexa [IOK
66 HOCIeTOBATEEHOM COCMITHOHIIM B 1 1 https://lesson.edu.ru/lesson/d4aac749-961a-
A A et 432d-8bc1-e85f8498125
pe3ucropon"
Pemenue 3amay mo Teme
67 "IlocnenoBarenbHOE U NapaIeIbHOE 1 bu6nuoteka [IOK https://m.edsoo.ru/ef34da7a

COEIMHEHUS TIPOBOIHUKOB"
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
JlaGopaTtopHnas padora "IIpoBepka
68 MpaBwIa Jid CUIbl TOKA MPU 1 1 bubmuoreka [JOK
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemrenne 3a1au Ha MpUMEHEHHE 3aKOHA
69 Owma 1715 pa3auvHOro COCAMHCHUS 1 bubmorexa HOK
P s https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
OJIC v BHyTpEHHEE CONPOTHUBIICHUE
70 A yIp 3 pO 1 Bubnnoteka LOK
HMCTOYHMKA TOKa. 3aKkoH Oma Jijist
. a https://m.edsoo.ru/8d1a459d
MIOJTHOM 11enu
Pemenne 3agau mo teme "DJIC,
71 BHYTPCHHEC CONIPOTUBJICHUE 1 Bubnnoteka LIOK
WCTOYHMKA TOKa. 3axoH Oma s https://m.edsoo.ru/f33304dc
MoJHOM 1enu"
JlaGopaTtopHast pabota "Onpeznenenue bubmmoreka [JOK
72 OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS 1 1 https://lesson.edu.ru/lesson/4767558f-143e-
HCTOYHHKA TOKA" 40f3-b627-7¢718a179a73
73 [IpaBuna Kupxroda 1 Bubnunoteka LIOK
https://m.edsoo.ru/4f62764b
74 JlaGopatopHas pabota "IIpoBepka 1 1 Bubnunoteka LIOK
npaBun Kupxroga" https://m.edsoo.ru/64a54d8e
Vpok-uccienoanue "M3yuenue
P i bu6mmoreka [JOK
75 BOJIbT-AMIIEPHBIX XapaKTEPUCTUK 1 1

HEJIMHEHHBIX 2JIEMEHTOB"

https://m.edsoo.ru/ff0aaf8a
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
76 Pabora anekTpudeckoro Toxa. 1 bubnmoreka [JOK
MOUIIHOCTH JAEKTPUUECKOTIO TOKA https://m.edsoo.ru/ff0ab124
JlabopaTtopHast pabora "Onpeznenenue bubmmoreka [JOK
7 PaboOThI M MOIITHOCTH JICKTPUUECKOTO 1 1 https://lesson.edu.ru/lesson/8c9ccaef-0c65-
ToKa" 4efl-bffa-e223ac4c077c
3akon JIxoynsa-Jlenna. [Torpedurenu
78 JJIEKT JIiI[qu}IiOFO TOKI; Ko TopTlcoe 1 bubmmorexa [IOK
p - 1OP https://m.edsoo.ru/ff0ab124
3aMbIKaHUE
VYpok-koHpepernus "OO0bsicHEHUE U
79 anH WM Q)GI\;IIJCTBLII/Iﬂ OMaIIHUX 1 1 bubmorexa HOK
PHHILIL A 8 | https://m.edso0.ru/ff0ab660
AIIEKTpOHArpeBaTeIbHbIX IPUOOpPOB
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIEeKTPUUYECKUE 3apsi/ibl.
80 3a }I)KeHHLIepTeJ'Ia U UX o 1 bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTOSHHBIN
3NIEKTPUYECKUM TOK"
KonTpomnpHas pabota mo Teme
81 "DnekTpuueckue 3apsaabl. 3apsyKeHHbIE 1 1 bubnmoreka [JOK
TeJla U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abea8
IToCcTOSIHHBIN 2EKTPUIECKUNA TOK"
82 Pab6oTa c TeKCTaMHM 110 TeMe 1 bubmuorexa [JOK

"[locTOSIHHBIN 3/IeKTPUUYECKUHN TOK"

https://m.edsoo.ru/ff0abd2c
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoTbI
[TocTostHHBIE MarHUTHI. MarHUTHOE bubnmoreka [JOK
83 moJie 3eMJIM M €T0 3HaYeHUE IS KU3HU 1 https://lesson.edu.ru/lesson/a3ce74b5-888a-
Ha 3emJie 4222-a2d6-fa3c82f23eba
VYpok-uccnenosanue "N3yuenue
MarHUTHOTO TIOJISI TOCTOSTHHBIX
84 MAarHMTOB IIPH UX O0OBECIUHECHUHU U 1 1 bubmoreia OK
P A https://m.edsoo.ru/ff0ac3d0
pazaenenuu. Buszyanuzanuus nons
MOCTOSIHHBIX MarHUTOB"
OnbIT DpcTeaa. MaraHuTHoe nose bubmuoreka [JOK
85 1
3JIEKTPUYECKOI0 TOKA https://m.edsoo.ru/ff0ac1d2
OneiT AMniepa. MaruutHoe nose
86 KaTyIIKu ¢ TokoM. [IpumeHeHne 1 bubmorexa HOK
yi P https://m.edsoo.ru/ff0ac74a
JJICKTPOMArHUTOB B TEXHUKE
Cuna Amnepa u onpenencHue eé bu6nuorexa [IOK
87 HAIIPaBJICHUS 1 https://lesson.edu.ru/lesson/120d8755-e216-
48ae-8e4f-6b9d3076ae2e
Pemenue 3agau no teme "Cuna bu6mmorekxa [IOK
88 AmMriepa u onpezeneHue eé 1 https://lesson.edu.ru/lesson/120d8755-e216-
HanpasyeHus" 48ae-8e4f-6b9d3076ae2e
DIEeKTPOABUTATENH ITOCTOSTHHOTO TOKA.
89 Hcnonp3oBanue 2I€KTpOABUTATENIEH B 1 bubnnorexa [JOK

TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHCIIOpTE

https://m.edsoo.ru/ff0ac86¢c
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoThI
JlaGopaTtopHas pabora "M3ydueHue
90 eﬁCTI;I/Iﬂ II:/IaFHII/:THOFO nonﬁ{a 1 1 bubmorexa HOK
8 " https://m.edsoo.ru/ff0ac74a
MIPOBOJAHHK C TOKOM
Ypok-koHpepennus "[Ipaktuueckoe bubnnoreka [JOK
91 . 1 1 .
MIPUMEHEHUE AJEKTPOoABUraTenein” https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota bubnmoreka [JOK
92 "KoHCTpyupoBaHHEe U H3y4YCHUE 1 1 https://m.edsoo.ru/ff0ac86c
paboThl AneKTpoaBUraTENs "
JlaGopaTtopHas pabora "M3mepenue
93 KIIJ] asiekTpoaBUTaTeIbHOM 1 1 bubmorexa HOK
"p A https://m.edsoo.ru/ff0ac86¢c
YCTaHOBKHU
PaGora ¢ Texctamu 1o Teme bu6mmoreka [JOK
94 "MarHuTHbI€ sIBIeHUS" 1 https://lesson.edu.ru/lesson/fdccd9b1-85d5-
4b89-bc99-132b7125f5ab
95 3JICKTPOMAarHUTHOH MHIYKIIMH. 1 https://m.edsoo.ru/c66a43d4
IIpaBuno Jlenna
VYpok-uccnenonanue "MccnenoBanue bubnuorexa [IOK
96 W3MCHEHUH 3HAYCHHS M HAIIPABIICHUS 1 1 https://lesson.edu.ru/lesson/874074f3-62d6-
WHIYKIIMOHHOTO TOKA" 449b-9f1b-9fe9a3e79f52
Pemenne 3amau mo teme "3akoH
97 EKTPOMATHUTHO HHIYKITHH. 1 Bubnunoteka LLOK https://m.edsoo.ru/daa696ca

[TpaBuno Jlenma"
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KoauuecTBO 4acoB

Ne Kounrpoun JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka [MpakTuyeckun
n/n Bceero HbIC o0pa3oBaTe/ibHbIE PeCypchbl
e padoTsl
padoTbI
Onektporereparop. CrocoOs bubmuoreka [JOK
98 T0JTy4€HHs DIIEKTPOIHEPTHH 1 https://lesson.edu.ru/lesson/89a6d494-6156-
4bbd-a65a-c0a8aa04c418
Ypok-koHpepeHus "DIeKTpoCTaHIIUN
Ha BO30OHOBJIIEMBIX HCTOYHHKA Bu6aMoTeka LIOK
99 sHepruu. [Ipo6iieMbl 2KOJIOTHH. 1 1 https://m.edsoo.ru/7e68c05e
ToIUIMBHBIC AJIEMEHTHI U
37eKTpoMOoOuIn"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO bubnuoreka [JOK
100 TeMe "DIeKTPOMArHUTHBIC SIBJICHHS" 1 https://lesson.edu.ru/lesson/6864d2d7-8203-
478e-99d2-6a945e210a5d
KonTposabnas pabora bubnuorexa [JOK
101 "JJIeKTPOMArHUTHBIE SBJICHHS" 1 1 https://lesson.edu.ru/lesson/33cd992a-cOeb-
4d03-a55d-b321f9b06c4a
Pabota c Texctamu 1o Teme bubnuoteka [JOK
102 "DIeKTpOMAarHUTHAS UHIYKIHs" 1 https://lesson.edu.ru/lesson/6864d2d7-8203-
478e-99d2-6a945e210a5d
OBILIEE KOJIMYECTBO YACOB I10
- 102 3 29

I[TPOTPAMME




HOYPOYHOE IIVIAHUPOBAHUE

9 KIIACC
KoanuectBo yacoB 3 @
JIEKTPOHHbBIE N (PpoBbIE
Nen/m = Tema ypoka Kontpoasubie IIpakrnyeckue P P
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
1 Mexanudeckoe JBMKSHUE. 1 Bubanoteka LIOK
MatepuanbHas ToaKa https://m.edsoo.ru/6b3ee820
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmmoreka [1OK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NTpsIMONIMHEIHOE 1 bubnmoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTIuHEITHOE bu6nuorexa [IOK
4 nBikeHue. CpeqHsst 1 MTHOBEHHas 1 https://lesson.edu.ru/lesson/2b2875d8-
CKOpOCTh £10b-4e89-b6c9-134c0120ec95
5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bu6nuorexa [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEINHOTO Bubnnoteka LIOK
6 PaBHOYCKOPEHHOI'O IBMIKCHUA. 1 https://m.edsoo.ru/08fe8eb8
I'padux ckopoctu
JlaGopatopHas pabota "OnpezneneHue
7 YCKOpEHHS Tena npu 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JBHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"
CBobOonHoe nageHue Tei. OnbIThl bubmorexa HOK
8 Castiie 1 https://lesson.edu.ru/lesson/377f8c52-
e 0943-4fbb-9a48-0a0d9da548c1
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThbI
PaBHOMEpHOE BUKEHUE TIO
9 okpyxHocTu. [lepron u yacrora 1 bubnmoreka [JOK
oOparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
bubmuoreka [JOK
10 LlenTpocTpeMHUTENIEHOE YCKOPEHHUE 1 https://lesson.edu.ru/lesson/977ced9c-
8616-425b-904f-812e7bdafbOd
11 [Iepsriii 3akon HetoTona. BexTop 1 bubmmorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 BTtopoii 3akon HproToHa. 1 bubnunoreka [JOK
PaBHOElicTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroTOHA. 1 bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHeHNe 1 bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocti. 3akon 'yka 1 https://m.edsoo.ru/ff0aeca2
Pemenue 3amxau o teme «Cuna bubmiorexa HOK
16 1 https://lesson.edu.ru/lesson/f211d4a0-
yrpyroct 7ec4-4cea-a78c-69b3c5d2d434
17 JlaGopatopHas pabota «Onpeznenenue 1 1 bubmuorexa [IOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
b K
18 Cuia TpeHust 1 no/morexa [0

https://m.edsoo.ru/ff0af738
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pewmenue 3anay no reme «Cuia bubnmoreka [JOK

19 1
TPEHUS» https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHast pabora "Ornpezenenue 1 1 bubnmoreka [JOK
K03 pHIIMEeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no teMe "3aKOHEBI

21 Herorona. Cuna octu. Cuna 1 bubmmorexa [JOK

. YHPYTOCTH. https://m.edsoo.ru/ff0afb8e
TPCHHUS
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO 1 bubmorexa HOK
' P A https://m.edsoo.ru/ff0af044
naeHus
Vpoxk-koupepenmnus "[IBrkeHue Tea
23 B(?K r g)BIfTa I/IOHHILOFO eHTpa 1 1 bubmorexa HOK
PyrIp 1 HEHTP https://m.edsoo.ru/ff0af044
(Conmueunas cuctema). ['amaktuku"
Pemenne 3amau mo teme "Cuna
24 TSDKECTH 1 3aKOH BCEMHUPHOTO 1 bubmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocMHU4eCcKasi CKOPOCTb. 1 bubmuorexa [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKH.

26 AOGCom0THO TBEPAOE TEIO. 1 bubnmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAILIEHUS

Bubnnoteka LLOK

27 MowmeHT cuinsl. LleHTp TsKeCTH 1

https://m.edsoo.ru/951865c0
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

08 Pewenue 3anay no reme "MomeHT 1 bubnmoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe

29 1o TeMe "MeXxaHH4eCcKOe JIBIKESHUE 1 Bubmorexa LIOK

. | ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTponpHas padboTa mo Teme
30 "MexaHH4YeCKOe IBUKECHUE 1 1 bubmmorexa [JOK
. g ) ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnyinbsce tena. Umiynsc cumsl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. 1 bubnunoreka [JOK
VYrpyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

39 Pemenue 3agau no reme "3akoH 1 bu6mmorexa [IOK
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 VYpoxk-koHpepennus "PeakTuBHOE 1 1 bubnuotexka [JOK
JBUKEHHE B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b096¢c

bu6mmorekxa [IOK
4 M 1

3 CXAHHHCCKA1 aOOTA H MOIHOCTH https://m.edsoo.ru/ffOb0Oa84
PaboTta cuitbl TSKECTH, CHITBI bubnmoreka [JOK

35 1
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «Onpenenenue

36 paboThI CUIIBI TPEHUS MTPU 1 1 bubmuorexa [IOK

PaBHOMEPHOM JIBHKCHHUH TeJla 10
TOPU30HTAJILHOM MMOBEPXHOCTH»

https://m.edsoo.ru/ffOb0db8
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI

37 CBs13b DHEPTUU U pabOTHI. 1 Bubauoreka LIOK
TloTeHIMATBHAS SHEPTHs! https://m.edsoo.ru/732ecb38
Kunernueckas sueprus. Teopema o bubnmoreka [JOK

38 . 1
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32

bubmuoreka [JOK
3aK0H COXpaHEHUS PHEPTUHU B

39 MeXAHIKe 1 https://lesson.edu.ru/lesson/d0539936-

dd29-45dc-b1f6-18c0b7a54557

40 JlaboparopHas pabota «3yuenue 1 1 bubnunoreka [JOK
3aKOHA COXPAHECHUS SHEPTUU» https://m.edsoo.ru/ffOb12fe

41 KonebarenpHoe TBMKEHHUE B €TO 1 bu6mmorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858

42 3aryxaroiye KojaeoaHusl. 1 bubnunoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
MarteMaTUYeCKUH U II WHHBIN Eubmiorexa HOK

43 N Py 1 https://lesson.edu.ru/lesson/f1d78ba8-

9c45-4171-a2f3-5cd6¢5f83b9b
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojeOaHui OT KECTKOCTH 1 1 bubmorexa HOK
pHoa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»

45 [IpeBpamienne YHEPTHH TIPH L Bubnuotexa LIOK
N Sp— https://m.edsoo.ru/cfal6576
JlabopaTopHnas pabora «OnpeneneHne

patopHai p P Hu bubnmoreka [JOK
46 YaCTOTHI ¥ TIEPHOJIa KoJIeOaHui 1 1

IMPY>XUHHOI'O MasTHUKA»

https://m.edsoo.ru/ffOblaec
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTbI padoThbI
JlaGopaTtopHnas padota «IIpoBepka
47 HE3aBHCHMOCTH MEepHO/ia KoJeOaHui 1 1 bubnmoreka [JOK
rpy3a, NOABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
Mexanuyeckue BoiHbl. CBOMCTBA
48 MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1 1 bubmmorexa [IOK
e https://m.edsoo.ru/ffob21fe
MOTIEPEYHbIE BOJTHBI
Ypok-koHpepenmus "MexaHnueckue bubnunoreka [JOK
49 BOJIHBI B TBEPJIOM TEJIE. 1 1 https://lesson.edu.ru/lesson/94b81a54-
CelicMHYECKHE BOJIHBI" d102-436d-8ch2-884984041ced
3Byk. PacmipocTpaneHnue u oTpakeHue bubmorexa HOK
50 By 2'1 pocIp P 1 https://lesson.edu.ru/lesson/a33650eb-
B 3dfc-4d65-be3a-885ce7h8731d
Ypok-uccnenoBanue "Habmronenue bubnuoteka [JOK
51 3aBUCHUMOCTH BBICOTHI 3ByKa OT 1 1 https://lesson.edu.ru/lesson/a33650eb-
4acTOTHI" 3dfc-4d65-be3a-885ce7b8731d
59 I'poMKOCTBH 3ByKa M BHICOTA TOHA. 1 Bubamoreka LIOK
AKYCTHUECKHIT Pe30HAHC https://m.edsoo.ru/5949ff63
53 VYpoxk-koHpepennus "YapTpa3ByK u 1 1 bubmuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBka K KOHTPOIBHOM paboTe
" bubmuorexa [IOK
o4 1o TeMe "3aKOHbI COXPaHEHHUS. 1

MexaHudeckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
KoHnTponbHas pabota 1o Teme bubnmoreka [JOK
55 "3aKoHBI COXpaHEHH. MeXaHnIeCKre 1 1 https://lesson.edu.ru/lesson/7317e45d-
KoJieOaHus U BOJIHBI" 5ef8-4ee3-99f0-5665c09ba895
56 DNIeKTPOMarHuTHOE TOJIE. 1 bubnmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
bubmuoreka [JOK
o7 Caoid 1
BOMCTBA 3JICKTPOMArHUTHBIX BOJTH httos://m.edsoo.ru/ffob2abe
Ypoxk-koudepennus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. 1 1 bubmmoreka [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM CBSI3U"
VYpoxk-uccnenosanue "N3yuenue
P . ! e bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C 1 1
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeeneHue
60 YacTOTHI U IJ[H/IHL.I 3JIC§THOM3FHI/ITHOI7I 1 bubmmorexa [TOK
A P https://m.edsoo.ru/ffOb2abe
BOJTHBI
DNeKTpOMarHuTHasI MPUPO/Ia CBETA.
61 Cko OI::TB cBeTa BomI{)o}s)LIil CBOMCTBa 1 bubmmorexa [OK
P ‘ https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounvku ceera. [IpsamonuneitHoe
bu6mmorekxa [OK
62 pacnpocTpaHEHHE CBeTa. 3aTMEHUS 1

Connua u Jlynst

https://m.edsoo.ru/ff0b3658
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
3aKOH OTpa)KEHUs CBETA. 3epKajia.
63 Pemenue 3amay Ha mpuMEHEHNE 1 bubmmorexa [JOK
A P https://m.edsoo.ru/ffOb38c4
3aKOHa OTpPaKeHUsI CBETa
64 [Ipenomnenne cBeta. 3akoH 1 bubmmorexa [IOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBeta. Mcronp30BaHHE MOJTHOTO 1 bubmuoreka [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH yTJia bubmuoreka [JOK
66 TIPEJIOMIICHUS] CBETOBOTO JIyda OT 1 1 https://lesson.edu.ru/lesson/b5d58aad-
yrila majeHusl Ha TPaHUIle "BO3TyX- fd9d-4582-ae93-582fbbe69989
creksio""
VYpoxk-koHdpepenuus "HcnonapzoBanne
MOJTHOTO BHYTPEHHETO OTPAXKCHHUS: bubmorexa LOK
67 yIp P ' 1 1 https://lesson.edu.ru/lesson/01b0Obb4a-
CEETOROARL, OTHIOBOTOROHHAT 5c52-4021-9d4e-eeff80d2f72a
CBSI3b
bubmuorexa [JOK
. 1
68 Jluna3el. OnTHdeckas Cuiia JIMH3BI httos://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 IT 0 7 1
OCTPOSHHE HIODPANCIHIH B JHH3ax https://m.edsoo.ru/ff0b444a
70 JlaGopaTtopHast pabota "Onpenenenue 1 1 bubnmoreka [JOK

(OKYCHOTO pacCTOSIHUS U

https://m.edsoo.ru/ff0b4206
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KoanuectBo yacon 3 N
JIEKTPOHHBIE HU(PPOBbIE
Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
ONTHYECKOM CHIIBI coOMparomei
JUH3bI"

71 Ypok-koHpepenmus "OnTudeckue 1 1 bubnmoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
I'ma3 kak onruyeckas cucteMa. bubmuoreka [JOK

72 1
3penue https://m.edsoo.ru/ff0b4684

bubmuoreka [JOK
VYpoxk-koupepenuus "Jledekts
73 . I;Hm KSK I::oxHaHHTIIE ;beHHe" 1 1 https://lesson.edu.ru/lesson/dccda2c8-
PEHIA. P P 1250-42e6-94db-8e5c2bd83chc
Paznosxenue Genoro cBeta B CEKTP.

74 Omnbrtel HetoTona. CrioskeHue 1 bubnuotexa [JOK
CIEKTPAJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ffocOf4c
cBeTa
JlabopaTtopHast pabota "OMBITHI 11O
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU 1 1 bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTper"
Ypok-npaktukym "BonaHOoBbIE BubanoTeka LIOK
uHTepdepeHms u quppaxus'

77 OmneiTer Pesepdopa u muranerapHas 1 bubnmoreka [JOK
MOJEeIb aToMa https://m.edsoo.ru/ff0c12a8
ITocrynartser bopa. Moaens aroma

78 Bopz}m T 2op AR STOM 1 bubnmoreka [JOK
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
https://lesson.edu.ru/lesson/0526d735-
b390-46a5-beal-85822b44e0f8
Hcnyckanue v noriomieHue cBera
79 aromoM. KBaHThl. JIuHeiyaTeie 1 bubmoreia OK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI
VYpoxk-npaktukym "Habmronenue bubnunoreka [JOK
80 1 1
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmuoreka [JOK
81 PajoaRTHBHOCTE ¥ &€ BHAEL . https://m.edsoo.ru/ff0c1672
82 CtpoeHune aTOMHOTO spa. 1 bubmuoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ffOc18ac
83 PaanoakTrBHBIE TpEBpAIICHHUS. 1 bubnuoteka [JOK
N3oToms https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1a4 mo Teme: 1 bu6mmoreka [JOK
"PagnoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0cib4a
bu6mmoreka [JOK
85 [Tepuon momypacnana 1 https://lesson.edu.ru/lesson/ae8a8738-
dc77-47a6-b52b-f33e€962cd08
VYpok-koHpepenius "PaaroakTuBHbIE
86 1/13131 eHI/I}(Ib Bpn I;I ojie Mle[: HIMHE 1 1 bubmorexa HOK
i | PHPOAS, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHKE
S nepHble peakiui. 3aKOHbI
AEPHRLE Podk Butmmorexa [OK
87 COXpaHEHHUs 3aps,ZIOBOTO U MacCOBOTO 1

YHUCCJI

https://m.edsoo.ru/ff0c1c58
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
OHeprusi CBs3U aTOMHBIX sep. CBs3b bubnmoreka [JOK
88 1
MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
" bubmuoreka [JOK
Pemenue 3anau o teme "AnepHeie
89 — 1 https://lesson.edu.ru/lesson/223d1989-
peaxt a62b-4f16-a147-351db9fObace
90 Peakuuu cunTtes3a u neneHus saep. 1 bubnunoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koH(pepeunus "SAnepHas
P dep . P bubmuoreka [JOK
sHepreTuka. JlercTBus
91 0K THENEL HATVIeHyi Ha 1 1 https://lesson.edu.ru/lesson/13426¢55-
pax A 2ca6-4a37-0fa3-c4ebbB5629d
JKUBBIE OPTaHU3MBI
[ToaroroBka Kk KOHTPOJIBHOU paboTe
92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. 1 bubnnorexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
KonTponbHas pabora no teme
"DneKTpOMarHuTHOE 1OJIe bubmorexa [IOK
93 A EKTDOMALHITHELE B J'IHI;I 1 1 https://lesson.edu.ru/lesson/fOba3561-
eKIpo © BOTIHEL. 847d-45ec-ab8f-04d076961f79
KBanToBsle siBnenus"
[ToBTOpeHme, 0600IICHNE.
94 JlaboparopHbie pabOTHI IO KypC 1 1 bubmorexa [JOK
| P pv P | pey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpenue, o600eHNE. Permenune
bubmuoreka [JOK
95 pacyYeTHBIX U KaYEeCTBEHHBIX 3a7a4 110 1

teme "TemnoBsie mporecch”

https://m.edsoo.ru/ff0c2572
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KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IToBTOpenue, 0600eHNE. Permenue
bubmuoreka [JOK
96 pacYeTHBIX U KaYECTBEHHBIX 3a7a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIx gBurareseci"
[ToBTopenue, 0600menue. Permenne
97 aCYETHBIX U KAYECTBEHHBIX 3aa4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoyctaHOBOK"
[ToBTOpenue, obodIeHNE.
98 JlaboparopHsie pabOTHI IO KypC 1 1 bubmnorexa [IOK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBbIE SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
99 TEKCTAMH 110 TeME "3aKOHBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTrOopenue, o6o0mmenue. Pabora ¢
100 texkcramu 1o teMe "Koiebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menue. Padota ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6ob6menue. Padora ¢ bubnnoreka [JOK
102 Texkctamu 1o Teme "KBaHTOBas 1 1 https://lesson.edu.ru/lesson/4aec69a0-
sanepHas Gpusuka' 589c-4e58-86¢1-cc82feOacceb
OBIIEE KOJIMYECTBO YACOB I10 102 3 97
[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA:

» ®usuka: 7-i knacc: 0a30BbIM ypoBeHb: yueOHHUK, 7 kiacc/ Ilepoimkun .M.,
NBanos A.H., Akumoneproe ooduiectBo «M3narensctBo «lIpocBemenne.

» ®usnka: 8-i kiacc: 0a30BbIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun M. M.,
NanoB A. U., AkiimonepHoe o6miectBo «M3maatensctBo «IIpocBemieHue.

» ®usuka: 9-i1 knacc: 0a30BbI ypOBEHb: YUeOHUK, 9 kiacc/ [leppimkun 1. M.,
I'ythuk E. M., MBanoB A. U., IlerpoBa M. A., AKIuoHepHOE OOIIECTBO
«3narensctBO «lIpocBemieHue.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

» ®usuka: 7-i knacc: Metoanueckoe nocooue k yueoOnuky A.B. [lepoikuna/
Ounonony H. B., xopmopamus "Poccuiickuii yueOHuk" «M3maTenscTBO
«JIpodar»

» ®usuka: 8-i kinacc: Metonuueckoe nmocodue k yueonuky A.B. Ilepoimkuna/
Ounonony H. B., xopmopamusi "Poccuiickuii yueOHuk" «M3maTenscTBO
«JIpodar»

» ®usuka: 9-it knacc: Metonuueckoe mocooue k yaeonuky A.B. Ilepbimkuna/
Ounonony H. B., xopnopamus "Poccuiickuii yueOHuK" «3naTenscTBO
«JIpodar»

 ®usuka: 7 knacc. Junaktuueckue wMatepuanbel: Jluans YMK A.B.
[leppimikuna. ®usuka (7-9)/ Mapon A.E., Mapon E.A., xopnopauus
"Poccutickuii yaueouuk" «M3mparensctBo «JIpodan»

 ®usuka: 8 kmnacc. Junaktuueckue wMatepuanbsl: Jluans YMK A.B.
[leppimikuna. ®usuka (7-9)/ Mapon A.E., Mapon E.A., xopnopaunus
"Poccutickuit yaueonuk" «M3garensctBo «JIpodan»

* O@uzuka: 9 knacc. unaktuueckue wmarepuansl: Jluans YMK A.B.
[Teppimkuna. ®duzuxka (7-9)/ Mapon A.E., Mapon E.A., xoprnoparus

"Poccuiickuit yueOnuk" «M3mparensctBo «podary



* @usuka: 7-u kiacc: PasHOYpOBHEBBIE CaAMOCTOSITEIIBHBIE M KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «M3narenscTBo «Mnexcan»
» dusuka: 8-i1 knacc: Pa3HOYpOBHEBBIE CaMOCTOSITENbHBIE U KOHTPOJBHBIE
pabotel/Kupuk JI. A., «M3marenscTBO «Miekcany
* @uzuka: 9-i kiacc: Pa3HOYpOBHEBBIE CaMOCTOSITEIBHBIE U KOHTPOJIBHBIC
pabotel/Kupuk JI. A., «M3marensctBO «Mimekcany

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETH
HUHTEPHET:

1. bubmuoteka I{OK https://m.edsoo.ru/




