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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa30BaHMUsI COCTABICHA HA OCHOBE
NOJIOKEHUH W TpeOoBaHMI K pe3yibTaTaM OCBOCHHUS Ha YIIyOJIEHHOM YypPOBHE OCHOBHOM
oOpazoBarenbHON IporpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BocrinTanus U Konnenmumu npenojaBanus yuyeoHoro npeamera «Pusnkay.

Copnepxanue nporpaMmsl 10 (U3MKE HAIPABICHO Ha YJOBJIETBOPEHHE MOBBIIIEHHBIX
3arpocoB OOYUAIOMIUXCS, CTPEMSIIUXCS K 0osee TIIyOOKOMY OCBOCHHIO (PM3MYECKHUX 3HAHUH, U
Ha (hOpMUPOBaHKE €CTECTBEHHO-HAYUYHOU T'PaMOTHOCTH o0yJaromuxcs. B nporpamme no ¢pusuke
YUNTBHIBAIOTCS BO3MOXKHOCTH y4ueOHOro npeamera B peanusauuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMbIM ~ JIMYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM oOOydyeHMs, a Takke
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO
o01rero oOpa3oBaHusI.

[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeesieHHe y4eOHOTO MaTepuana 1o TojaaM
oOyueHust (o Kjaccam), NpeAjsaraeT NPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEITIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
IOCKOJIbKY (pHU3HUEecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actTpoHoMHer U (u3nyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEAOCTaBIseT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOTO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa M3 IVIaBHBIX 33Ja4 (QU3MUECKOro o0pa3oBaHMs B CTPYKType oOmero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM U HHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuyenne ¢usukun Ha YriyOJ€HHOM YpOBHE MpEAIojaraeT yBEpPEHHOE BIaJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIeI0OBAHMUS;

MHTEPIPETUPOBATh JaHHbIE U MCMOJIb30BaTh HAy4YHBIE J10KA3aTEIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.

[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemenneM Komernn MunncrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoin ot 3 nexadbps 2019 r. Ne [IK-4BH).

Llenu u3ydyenus GU3MKU Ha yrIIyOJIEHHOM YpOBHE:

pa3BUTHE HMHTEpeca W CTPEMIIEHHS OOydarolMXCsl K HAaydYHOMY H3YyYEHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAy4HOM METOoA€ TMo3HaHUs U  (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBJICHUSM;

dbopMUpOBaHHE HAyYHOTO MHMPOBO33PEHUSI KaK pe3ysbTaTa M3y4yeHHS OCHOB CTPOCHUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3MKH;

dbopMupoBaHHE YMEHUN MPUMEHATh PU3NYECKUE 3HAHUS U Hay4YHbIE JI0KA3aTeIbCTBA JUIS
OOBSICHEHUS] OKPYKAIOIIUX SBICHUIA;

(opMHpOBaHUE NPEJICTABICHUH O poJIn (PU3UKH IJIs1 pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTH;

pa3BUTHE TPEJCTABIECHUA O BO3MOXHBIX cdepax Oyaymed npodeccrnoHambHOM
NESTEIIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOJArOTOBKA K JdajbHEHIIeMy OOyYeHHIO B OITOM
HaIPABJICHUY;



dbopMHpOBaHKE TOTOBHOCTH K JaTbHEHIIEMY M3YYCHHUIO (U3HKH HA YyrIyOJEHHOM YpOBHE
B paMKax COOTBETCTBYIOIIUX Mpoduiel o0ydeHns Ha ypoBHE CpeIHEero ooiero oopa3oBaHusl.

JlocTxeHne 3TUX Iieledl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIeUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:

NpUOOpeTeHNEe 3HAHUNA O JMCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHUYECKHX, TEIIOBBIX,
AIIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

NpUOOpeTeHUE YMEHUI aHaJIM3UpOBAaTh U OOBICHATH (DU3MUECKHUE SIBJICHHUS HAa OCHOBE
U3YyYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PaCYETHBIX M KaYECTBEHHBIX 3a]a4, TPEOYIOUINX CO3/1aHusl U
UCTIOJIb30BaHUST (PU3MUECKUX MOJENEH, BKIOYas TBOPYECKHME U MPAKTUKO-OPHEHTHUPOBAHHBIC
3a]a4u;

pa3BUTHE HCCIICAOBATEIBCKUX YMEHUN: HAOMIOAATh SBICHUS U U3MEPATh (hU3NYECKHE
BEJIMYMHBI, BBIBUTATh TUIOTE3bl U IpeajaraTth SKCIEPUMEHTaJIbHbIE CIIOCOOBI UX MPOBEPKH,
IUIAHUPOBaTh W TIPOBOAMTH OIBITHI, SKCIEPUMEHTAJIbHBIC HCCIEIOBAaHUS, AHAIN3UPOBATH
MOJIy4YEHHBIC JJAHHBIC U JIeTaTh BHIBOJIBI;

ocBoeHue mMpuéMoB paboTel ¢ uHPOpMaIeln (QU3MIECKOro COJCpIKAHUsS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3MKK, HHTEpHpeTanuss U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;

3HaKOMCTBO €O cpepaMu MPOPeCCHOHATBHON NESTEIbHOCTH, CBI3aHHBIMHU C (DPU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUAX (PU3NYECKON HAYKH.

Ha uzyuenue ¢pusvku (yriayOiaEHHBIN ypOBEHB) HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus
otBoautcs 340 vacon: B 7 kiacce — 102 ygaca (3 gaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B
Heneno), B 9 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUPA.

®u3nka — HayKa O Ipupojie. SBaeHus Npupoabl (3JMEMEHTBI COAEPIKAHUS, BKIHOYAIOIINE
MEXIpeAMETHbIE CBsI3U). Du3nyeckue SBICHUS: MEXaHHMYECKHE, TEIIOBbIC, JJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauuuHbl. PazmepHocTs. Epunuinbl ¢usnueckux BenuuuH. M3mepeHue
¢usnueckux BenuuuH. JTanoHbl. Pusmueckue mnpudopsl. llena npenenus. IlorpemrHocTh
u3mepenuil. IlpaBuna Oe3omacHoro Tpyna mnpu pabore ¢ JabOpaTopHbBIM 000PYAOBAHUEM.
MexnyHaposaHas cuctema enuHull. [lepeBoa BHecucTeMHBIX enuHUL B eiuHuLbl CU.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4YHBIN
METOJl NO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMNOoTe3, O0OBbsAcHeHHe HalmogaemMoro spieHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznyeckue MpUOOPHl U TMpoIenypa MPSMBIX H3MEPEHUN aHANOTOBBIM M LU(POBBIM
npubopom.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO IpUodopa.

W3mepenne pacCTOSHUM.

N3mepenne miomniaau u 06bémMa. MeTo maneTk.

W3mepeHne BpeMeHH.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasmMepoB MaibIx Tea. MeTox psiios.

[IpoBenenue wuccieqoBaHUsl IO NPOBEPKE THIOTE3bl: JANbHOCTh IMOJIETA NIApUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 0O0JIbIIIe, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL[ C TEMIIEpaTypoMu.
bpoynoBckoe nBmwxkenue. Juddysus. B3anMosneiicTBue dYacTHIl BeIIeCTBAa: MPUTHKCHUE H
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKHJAKOCTEH U TBEPABIX
(KpUCTaINIMYeCcKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBH>KEHUS.

Hab6mronenue nuddysun.

HabGmronenue sBneHuil, OOBACHSIONIMXCS MPUTSDKEHUEM WM OTTAIKMBAHUEM YaCTHUIL
BEILIECTBA.

Jlabopamopuvie pabomsl u onvimel.

OrneHka 1MaMeTpa aToMa METOJIOM PSIIOB (C UCMoIb30BaHueM (potorpaduii).

OnbITh! IO HAOJIIOAEHUIO TETIJIOBOTO PACIIMPEHUS ra30B.

OnbITI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.



Mexanndeckoe aBwkenue. Ilyts u mepemenienne. PaBHOMEpHOE W HEpPaBHOMEPHOE
nBwkenue. CBOOOAHOE MAJEHHWE KAk MPUMEpP HEPAaBHOMEPHOTO IBMKEHUs Teld. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTu U BpeMeHU JABUKECHUS.

['paduky 3aBUCHMOCTEH BEIMYHMH, OMMCHIBAIOIIMX JBWXKeHHe. OOmmue mnoHATUS 00
OTHOCHUTEJIbHOCTH ABMKEeHUS. Cl10’)KeHHE CKOPOCTEN IS TeJ, IBHXKYIIMXCS TapajuIesIbHO.

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JBWXEHUs Teld. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYNATEIbHOM JABUKEHUU.
[TnotHOCTH BemiecTBa. CBA3h MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIeCTBA.
Cwmecu u cuiaBsl. [ToBepXHOCTHASA U TMHENHAS IIJIOTHOCTb.

Cuna kak XxapakrepucTuka B3aumojeiictBus Tten. Cuia ynpyroctd u 3akoH ['yka.
W3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpPA. SIBlIeHNE TArOTEHUS U crila TshkecTH. Crila TSKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HalpaBiIeHHbIX 110 OAHOMN MPSAMOM.
PaBHonelictByromas cuii. Cunna TpeHus. TpeHue CKONbXKEHUSI U TPEHHUE MOKOsl, BI3KOE TPEHUE.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habumonenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenne ckopocTH IPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUs] UHEPIUHU.

Habmtoienue n3MeHeHns: CKOpOCTH MIPH B3aUMOJICHCTBUH TeIl.

CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomot u onvimol.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO MABMXKEHUS (IIapHKa B IKUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK JIajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WIM MIapuKa MO0 HAKIOHHOU
MJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsKeHus (aedopManuu) HPYKHHBI OT
MPUIOKEHHOMN CHIIBI.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT CHIIBI JaBICHUS U
XapakTepa COIMpPUKaCAIOUIUXCsl TOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. Cuna naBienus. CriocoObl YMEHBIICHUS W yBeNUYeHUs AaBieHus. JlaBneHue
ra3a. 3aBUCHMOCTb JIaBJIEHUS ra3a oT 00bEéMa U Temmneparypsl. [lepegaua naBieHus TBEPABIMU
TeJIaMu, )KUIKOCTSIMU U Tazamu. 3akoH [lackans. [TneBMaTnueckue MaivHsl.

3aBUCUMOCTh JaBJICHHUS KUAKOCTH OT TJIYOMHBI TOTpYyKeHUs. [ muapocrarmueckuit
napagokc. Coobmaromuecs: cocyasl. [ uapaBnudeckue MexaHu3Mbl. VICHoiabp30BaHHE BBICOKUX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIPOBOAA.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUUMHBI CyIIeCTBOBAHUS BO3IYITHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOrOo MJaBIeHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrITankuBaromias (apXxuMe10Ba)
cuia. 3akoH Apxumezna. YCIOBHE BO3HMKHOBEHHUS BBITAJIKUBAIONICH (apXUMEIOBOW) CHIIBI,
noarekanue. [1nasanue Ten. Bo3nyxomiasanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHus KUIKOCTHIO U ra30M.

CooOmarommecs COCy/Ipl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AaBICHHS.



Cudon.

3aBUCHUMOCTD BBITAJIKMBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHOW B KHJIKOCTb YAaCTH Tella U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.

VYcnoBue niuaBaHus Te: TUIABAHUE WUIIU MTOTPYKEHUE T€ B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPyKEHHON B )KUAKOCTh YaCTH
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIbL, ACHCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT
MAacchl Tea.

OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKHUBAOLIEH CUIIbI, ACHCTBYIOIIECH Ha TEJIO
B ’KHJIKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTU TEJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKM U OIpeAesieHHe e€
Ipy30I10ABEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanuueckas paboTa JIsl CUJI, HAIIPaBJIEHHbBIX BJIOJIb JIMHUU [TepeMeEIeHUsI. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, BOPOT, OJOK, TMOJKUCIACT, HAKJIOHHAs IUIOCKOCTb,
HOXXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHoBecue poruara. [IpaBuno MmomenToB. [Ipumenenue
mpaBWJia paBHOBecHsl pblyara K Onoky. «3oi1otoe mpaBwioy» Mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckas 3Heprus. Knnernueckas v noreHuuanbHas sHeprus. [Ipespaienue oqHoro
BU/Ia MEXaHUUYECKOI SHEPTUH B IpYroi. 3aKOH COXpaHEHMsI U TPEBPALLICHUS SHEPTUU B MEXAHUKE.

Hemoncmpavyuu.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

HccenenoBanue ycioBUi paBHOBECHUS phlyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

W3ydeHue mpaBuiia pbryara Jjsi HOJABUKHOTO U HEMOABUKHOTO OJIOKOB.

Onpenenenne KITJI moBUKHOTO M HEMOJBMXKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIIPYTOCTU MPU MOABEME T'PY30B MPU MOMOUIM MOJBUKHOIO
OIoxa.

N3yuenune 3aK0Ha COXpPAHEHUSI MEXaHUYECKOW SHEPTHH.

8 KUIACC

Pa3pnen 6. TenioBblie ABJIEHUA.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BenecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKY. OTMBITHI, TOATBEPKIAIONINE OCHOBHBIC TIOJIOKEHHST MOJICKYIISIPHO-
KHMHETHYECKOU TEOpHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. ['paden — HOBBIIM MaTepuan A7 HOBBIX TEXHOJOTHWHA. TeXHONIOrHH MoIydeHus
HMCKYCCTBEHHBIX aiMa30B. OOBSCHEHHE CBOWCTB Ta30B, KHAKOCTEH W TBEPABIX TEJ Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. [loBEpXHOCTHOE HATSKEHUE, CMA4YMBaHHUE,
KanWJUISIpHBIE SIBJICHUSA. TEIUIOBOE pACIIMPEHUE U C)KaThue. 3aBUCUMOCTh JAaBJEHUS Ta3za OT
00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMIepaTypbl €O CpeIHEW KHHETUYECKOW HHEpPrued TEemIoBOro
JBIKEHUS yacTull. TemneparypHble IIKaJIbI.



Brytpennsis sueprus. CrocoObl M3MEHEHHWs BHYTPEHHEH SHEpPruM: Teruionepenada M
coBeplieHre paboThl. BUbI TeIIoONepe1ayn: TeIIONpPOBOIHOCTh, KOHBEKIHS, H3JIydeHue. Bupl
TEIUIoNEepelauy B IPUPOe U TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOLIECCOB.

KonuyectBo TemnoTsl. YenbHas TEIJIOEMKOCTh BeElIeCTBA. TEMI000OMEH U TEIIOBOE
paBHOBecue. 3akoH HeroToHa-Prxmana. YpaBHeHHe TEII0BOro OanaHca.

[1naBneHue U OTBEpPACBAHUE KPUCTALTMYECKUX BEIIECTB. YJIeJIbHAs TEIUIOTA IUIABJICHHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenpHast Teriora napoodpa3oBaHus.
3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EpHOTO JaBiceHHs. HachIlIeHHbI U
HEHACBIIICHHbIN Nap. BiaaxxHocTh Bo3nyxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner padotel TernoBbix aurareneid. KIIJ[ TemmoBoro nsurarens. TermoBbie
JIBUTATEIH U 3aIUTa OKpYKaromiei cpenbl. TernoBbie moTepu B TEIIOCETAX.

3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPIUU B MEXaHUYECKUX U TEIUIOBBIX MPOLECcCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nuddy3un.

Habmionenue sBiI€HMI MMOBEPXHOCTHOTO HATSDKEHHUS, CMAUMBAaHUA W KaMWJUISIPHBIX
SIBJICHUH.

Habmroienue TemnoBoro paciuvpeHus Ted.

N3menenue gaBieHus ra3a mpu U3MEHEHUH 00bEMA U HarpeBaHUU WJTH OXJIAXKICHHH.

[TpaBuiia u3MepeHus TeMIepaTypshl.

Buae! renonepenaun.

OxnaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.

CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELIECTB.

Habmronenue kuneHusl.

Habmtoienne mocTostHCTBa TeMIIEPaTyphl MPH TTaBJICHUH.

Mogenu TeIioBEIX ABUTATEIIEH.

Jlabopamopuvie padomol u onvimel.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHMUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne Temmeparypsl MpU TOMOIIM JKMJIKOCTHOTO TEpMOMETpa M JaTdukKa
TEeMIIepaTyphl.

OMBITHI 110 HAOJTFOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIPHUIIA.

HccnenoBanue 3aBUCHMOCTH JIaBJICHUS BO3/IyXa OT €ro 00béMa U TeMITepaTyphI.

[IpoBepka rumoOTe3bl JWUHEHHOW 3aBUCUMOCTH JJUHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.

HabGmronenne u3MeHeHHMs BHYTPEHHEHW JHEPrHH Tela B pe3yibTare TeIUIonepeaadud u
pabOTHI BHEITHUX CHIL.

HccnenoBanue sBIEHUS TETIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U TOPSTUEit BOJIBI.

OrnpezenieHne KOJIMYECTBA TEIJIOTHI, TTOJIYYEHHOTO BOJOW MPHU TEIJIO0OMEHE C HarpeThiM
METaJUIMYECKUM [IUIUHAPOM.

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPh (3akoH HeroToHa-Puxmana).

Ornpenenenne yaelbHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca UCHapeHusl.

OrnpenenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

DnekTpusanud Tei. JBa poaa 3JeKTpUYeCcKuX 3apsaoB. BzanmoaencTeue 3apsyKeHHBIX TE.
3axoH KynoHna.



QnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOJHMKHM, NUAJIEKTPUKH U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHUS BJIEKTPUUYECKOTO
3apsna.

ONEKTPUUECKUI TOK. YCIIOBUS CYHIECTBOBAHMS AIIEKTPUUECKOro TOKa. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOe, MarHuTHOE).
DIIEKTPUUYECKHUI TOK B METAJJIAX, )KUJIKOCTAX U Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DIEKTPUUECKOe HANPSKEHHE. AMIIEPMETP U BOJIBTMETP
B IIENM NOCTOSTHHOTO ToKa. CONpOTUBIIEHNE POBOIHUKA. Y IEIbHOE COIIPOTUBIIEHUE BEIIECTBA.
3akoH Oma s yuactka nenu. [locinenoBarenbHoe U napajieIbHOE COEAMHEHUE TPOBOAHUKOB.
O/IC B nenu nocrosiHHOro Toka. 3akoH OMa s nonHo nenu. Ilpasuna Kupxroda. Pacuér
MPOCTHIX JIEKTPUUYECKUX Leneld. HenuHenHble 371eMeHThI.

Pabota u MOIIHOCTB 37eKTprUYECKOro Toka. 3akoH Jxoynsa-JIeHua. DnekTpudyeckue Lenu 1
MOTPEOUTENH SIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )KM3HU Ha 3emuie. OnbIT Dpcrena. MarautHoe noiie
anekTpudeckoro Toka. OnbiT Ammnepa. IlpuMeHeHne aneKTpoMarHuToB B TexHHKeE. JlelicTBue
MarHuTHOTO MOJsi Ha MPOBOJHUK ¢ TokoM. Cuiia AMiiepa U omnpenereHue e€ HalpaBiICHUS.
DNeKTpOoABUTATENIb MOCTOSIHHOTO TOKa. Vcrmosib3oBaHWE SJEKTpOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnektporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. ODIEKTPOCTAHIIMK Ha
BO300OHOBJISIEMBIX MCTOYHUKAX SHEPTHUHU. DKOJOTMUECKHE MPOOJIEMBbI DHEPTeTUKH. TOITUBHbBIC
AIIEMEHTHI U AJIEKTPOMOOHITH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.

YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DNIeKTpOCTaTUYECKAs UHTYKITHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHIIOBBIX JTUHUHN 3JIEKTPUIECKOTO MOJIS C TOMOIIBI0 OYMa)KHBIX CYJITAHOB.

[IpoBOIHUKYU U AUDIIEKTPUKH.

N cTouyHUKY TOCTOSIHHOTO TOKA.

JlelicTBUSA DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuitbl TOKa aMIepMETPOM.

N3mepenne 3eKTpUYECKOro HaIPsKEHUsT BOJIBTMETPOM.

PeocraT 1 Mara3uH conmpoTHUBIIECHUH.

B3aumopeiicTBrE MOCTOSITHHBIX MarHUTOB.

MonenrpoBaHie HEBO3MOXKHOCTH pa3/IeJIeHHsI TOJIF0OCOB MAarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.

OmnbIT OpcTena.

MarnuTtHoe nojie ToKa. JJIEeKTPOMarHmr.

JleficTBHEe MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM.

DNEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

OmnbiTel Dapajes.

DIIEKTPOreHePaToOp MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUH TEIl TIPU CONPUKOCHOBCHUH U WHIYKIIUCH.



HccnenoBanue JeNCTBUSA SJIEKTPUIECKOIO MOJI HA IPOBOJIHUKH U AUDJICKTPUKH.

COopKa 1 UCIBITAHHUE HIIEKTPUYECKOH IIETIH TTOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAOIIEr0 YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha pPe3MCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTD JIEKTPUYECKOIO CONPOTUBIICHUS NIPOBOJHHUKA
OT €ro JUIMHBI, [IJI0LIa/I1 OTIEPEYHOI0 CEUEHUS U MaTepHraa.

OnpeneneHue ynenbHOro CONPOTUBIICHUS IPOBOIHUKA.

ITpoBepka IpaBuiia CIOKEHUS HAINPSHKEHUH NPU IOCIEA0BAaTENbHOM COEIMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka npaBuiia AJ1sl CUIIBI TOKA IIPU NTapaJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenrie 3/]C 1 BHyTpEeHHETO COPOTUBIIECHUSI ICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

ITpoBepka BbeInoaHEHM 3aKkoHa OMa 11 [TOJIHOM LIETIH.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX 3JIEMEHTOB (JIaMI1bl HAKAJIMBAHUS
WX TIOJTYIPOBOJHUKOBOIO IM0JIA).

Omnpenenenue pabOThI AJIEKTPUUECKOIO TOKA, UIYLLIETO YEPE3 PESUCTOP.

OnpeneneHne MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanye MarHUTHOIO B3aMMOZEMCTBYS IIOCTOSHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOT'O TOJIsl IOCTOSIHHBIX MarHUTOB IIPU UX OObEIMHEHUH U Pa3e/ICHUU.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITbI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHSI KaTyIIKHM C TOKOM H
MarHuTa OT CWJIbl M HallpaBJIeHHs] TOKa B KaTyIIKe M OT HaJIW4Ms (OTCYTCTBHUS) CepA€YHHMKA B
KaTyIlIKe.

N3y4eHne nefcTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

KoHncTpyrnpoBanue u u3ydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBurarenbHoOl yCTaHOBKH.

OnpIThl MO UCCIEOBAHUIO SIBICHUS OJIEKTPOMArHWTHOM MHIYKIMU: MCCIEIOBAHNE
W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUS UHAYKLIIHOHHOTO TOKa.

9 KUIACC

Pa3nen 8. Mexannuyeckue siBJeHHS.

Mexanudeckoe nBrkeHne. MarepuanbHas Touka. CrocoObl OMHCaHUST MEXaHHUYECKOTO
JIBUOKEHUS: TaOMUYHBIN, Tpadudeckuil, aHanmutudeckuii. Cuctema orcuéra. OTHOCHUTENHHOCTD
MEXaHUYECKOTO JIBIKCHHS.

BekropHble BENWYMHBI, ONEpallUd C BEKTOpaMH, MPOEKIUU BekTopa. Pammyc-BekTop
MaTepUAIbHON TOYKH, NIEPEMEIICHUE Ha TJIOCKOCTH. PaBHOMEpHOE MPSMOJIUHENHOE JIBUKEHHE.
HepaBHomepHoe mnpsimosivHeiiHoe JBuWKeHHe. CpelHssi ¥ MIHOBEHHass CKOpPOCTh Tella MpHu
HEPaBHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE JBIKEHUE. YCKOpEHHE CBOOOIHOTO
nanxenans. OneITel INanmuies.

['padmyeckas MHTEpHIpETAINS YCKOPEHUS, CKOPOCTH, TPOHICHHOTO IMMYTH U TepEMEIICHUS
JUISL IPSMOJIMHEMHOTO JIBH>KEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBrm>keHre 1o OKpYKHOCTHU. JIMHEHHAasi CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ U YACTOTa
oOpaileHus: MPU PaBHOMEPHOM JIBIDKEHUH MO OKPYKHOCTH. CKOpPOCTh U YCKOpEHHE MpHU
JIBUKEHUH 110 OKPYKHOCTH.

Bexkrop cuibl. PaBHOAelCTBYOIIAs CUIIa.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpetuii 3akoH Hprorona. [IpuHimn
CyNEPNO3ULIUU CHUJL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
nokosi, 1pyrue Buabl Tpeaus. Kosaddumuent tpenus.

JIBr>KeHUE Te 0 OKPYKHOCTHU MO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymu u noabEMHas cuiia Kpbuta. COBpEMEHHBIE JIETATENbHbBIE allllapaThl, Cyaa
Ha TOJBOAHBIX KPBUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBMKeHME Mmoe3na Ha
MarHUTHOM MOJYLIKE.

Cuiia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUs. [[BUyKEHUE Tell BOKPYT IPaBUTALOHHOTO
ueHtpa (B Tom urciie mianet Bokpyr Connma). [lepas kocmuueckas ckopoctb. HeBecomocts u
Neperpy3KH.

PaBHoBecue MarepuanbHOM TOukHu. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIIEHHON OChIO BpameHus. MomeHT cuibl. L{eHTp TshkecTH.

Nmnynec Tena. M3menenwe wummnynbca. WMmnynbc cuibl. YOpyroe u HEYNpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3MEHEHUSI U COXPAHEHUS UMITyJbCca. PeakTHBHOE IBUIKEHHUE.

Mexannueckas paboTa W MOIIHOCTh. PaboTa CWI TsDKECTH, ynpyroctu, TpeHws. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TOBEPXHOCTBHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH U3MEHEHUS U COXPAaHEHUsI MEXaHUYECKOM SHEPruu.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHUS Tella OTHOCUTEIHHO Pa3HBIX TeNl OTCUETA.

CpaBHeHue MyTeil U TpaeKTOPUI IBUKEHUS OJTHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

H3mepeHune cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBHIKEHUS.

Habmonenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaGnronenne MexaHn4ecKUX SBJICHUH, TPOUCXOAALINX B CUCTEME 0TcuéTa «Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

HaGnronenue paBHOBecHs Ted, CBOOOJAHOIO TMajeHUs, KojJeOaHUS MasTHUKA B
MHEPLHAIbHBIX CUCTEMaX KaK MOJTBEPK/IEHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHMOCTb YCKOPEHHMS T€JIa OT €r0 MACCHI U JIEHCTBYIOIIEH Ha HETO CUJIBL.

Habmonenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHne Beca Tena Ipu yCKOPEHHOM JBUKECHUH.

Ilepenaya nMIrynbca Ipy B3aMMOJIEHCTBHM TEIL.

[TpeoOpa3oBaHus 3HEPTUH MTPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJIbca PH a0COIIOTHO HEYIPYTOM B3aUMOIEHCTBHH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOAECHCTBUH.

Habmroienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue SHEprHH MPpU CBOOOTHOM MaJICHHH.

CoxpaHeHue 3Hepruy npu JBUKEHUH Teja Mo JeHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoncTpyrnpoBanue Tpakrta AJis pa3roHa U JajbHEHIIero paBHOMEPHOr0 JBUKEHHUS IIaphKa
WJIU TEJIEKKH.

Omnpenenenne cpenHed CKOPOCTH CKOJIbKEHHUS Opycka WM JBWKEHHS IIapHKa II0
HAKJIOHHOM IIOCKOCTH.

OrnpeneneHne YCKOPEHHs Tella MPH PAaBHOYCKOPEHHOM JBMKEHUM 110 HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBXKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTessl: €cid IpU PaBHOYCKOPEHHOM JABIXKEHHUU 0€3 HadallbHOM CKOpOCTU
IIyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue qBUXKEHUS Tea, OPOIIEHHOTO MOl YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.



Onpenenenne ko3P huimeHTa TPCHUS CKOIbKCHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

HccnenoBanue 3aBUCHMOCTU CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B IPY)XHUHE, OT CTENEHHU
neGopMaluy NpyKUHBI.

Onpenenenue paboOThl CUJIBI  TPEHUS IPU  PABHOMEPHOM JIBUKEHHUU Tela 110
TOPU30HTAJILHOM TOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YOPYTOCTH MpU MOABEME Ipy3a C HCHOIb30BAHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

Konebarensnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
ammuTyaa. 'apmoHnueckue koneOaHus. 3aryxaronye Kosiebanus. BelHyKaeHHbIe KOeOaHMs.
Pe3onanc.

MaremaTtnueckuil U NpyXUHHbIM MasTHUKU. [IpeBpalienue sHepruu npu KonedareabHOM
JIBYOKCHUH.

Mexanunueckue BosiHbL. [IpofosibHble U monepeyHble BosHBL. CBOWMCTBA MEXaHHYECKHX
BOJIH: MHTepepeHuus U audpakuusd. [[nvHa BOJIHBI U CKOpPOCTh €€ pacHpOCTPaHEHUS.
MexaHnueckue BOJIHbI B TBEPJOM Telle, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u oTpaxeHue 3Byka. ' poMKOCTb 3ByKa U BbICOTa TOHA. Pe30oHaHC B
akyctuke. MHdpa3Byk u ynbTpa3Byk. lcnonab3oBaHue yiabTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmonenue xonebanuil Ten noJ A€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaOnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

Habmonenne nuntepdepeHnm 1 AUPpaKkiyyi BOJIH Ha TOBEPXHOCTH BOJBI.

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.

OmnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCMMOCTY NIEpHoa KojeOaHui Tpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IEproJia KojeOaHHi Npy>KUHHOTO MasgsTHUKA OT Macchl rpy3a.

[TpoBepka HE3aBUCUMOCTHU Teproia KoyiebaHui rpy3a, MOIBEIIEHHOTO K JIEHTE, OT MaccChl
rpysa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh IEPHOAA KOJIeOaHUN MPYKMHHOTO MasiTHUKA OT
Macchl rpy3a 1 KECTKOCTH MPY>KUHBI.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHUTHOE TMoJie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana snekTpoMarHuTHBIX BOJIH. VICHOIb30BaHME 3IIEKTPOMArHUTHBIX BOJIH IS COTOBOM
cBs3u. Paguonoxamus. KocMuueckas cBs3b.

OnexkTpoMarHuTHas mnpupoaa cBera. CkopocTh cBera. BoiHOBBIE CBOICTBa CBeTa:
uHTephepeHIus U TudpaKims.

Hemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

Wutepdepentys u audpaxiys cBeTa.

Jlabopamopnwvie padbomot u onvimol.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

[TpoBeneHue ONMBITOB IO HAOIOIEHNIO HHTep(PepeHINH U TU(PAKIINHN CBETA.

Pasznen 11. CBeToBbIe IBJICHHUS.



JlydeBasg Monenb cBeTa M reoMmerpuueckas ontuka. Mcrounuku csera. [Ipamonuneiinoe
pacnpoctpanenue ceeta. 3armenust Connua u Jlyasl. Otpaxenue cseta. [1mockoe 3epkano. 3akoH
otpaxkeHus ceera. [loctpoenue n3o0paxxeHuit, CGOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenune cBeta. 3akoH mnpenomieHus cBera. IlomHoe oTpaxeHue cBera.
Hcnonb30BaHue MOTHOTO OTPAXKEHUS B OITHYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS CBS3b.

Jlunza, xon mydeir B nmH3e. Dopmyna ToHKOW NWH3BL IlocTpoeHne H300paKeHUH,
chOpMUPOBAHHBIX TOHKOM JMH30M. Omntuueckas cucremMa (doToamnmnapaTta, MHKPOCKONA U
Teneckona. I'na3, kak onTuueckas cuctema. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tosryuenue n300pakxeHUil B INIOCKOM 3€pKaJie.

[Ipenomnenue caera.

OnTH4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toyuenue n300pakeHU C MOMOIIBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

Mopenn ria3sa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tony4yenue 6enoro cBera Npu CIOKEHUU CBETA PA3HBIX [[BETOB.

Jlabopamopnuvie padbomot u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyda OT yIJla IaJeHusl.

N3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJle.

HccnenoBanyve 3aBUCHMOCTH yIVIa MPEJIOMIIEHHS OT yIJIa MaJ€HUs CBETOBOIO Jy4ya Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OnBITHI 110 BOCHIPUATHIO LIBETA PEAMETOB IIPU UX HAOJIIOIEHUH YePe3 LIBETOBBIE (QUIIBTPHI.

Pa3znen 12. KBanToBble sIBJIEHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyxnonHas mognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpespamieHus. llepuon
noJypacrnaaa aToMHbIX sijep. JleHcTBHE paIMOaKTUBHBIX H3JIy4EHHI HAa YKUBBIE OpPraHU3MBI.
3amuTa OT paJuOaKTUBHOTO U3JIyYEHUS.

SnepHblie peakiyy. 3aKOHBI COXPaHEHHsI 3apsA0BOI0 M MacCOBOTO YHCEN. DHEPIUsl CBA3U
aTOMHBIX saep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenus saep. MicrouHuku sHeprun
Connua u 3B€34. SnepHas sHepreTuka. JKOJIOrHuecKre IpoosieMbl sIEpHON IHEPTeTUKH.

Hemoncmpayuu.

CHexTpsl U3JIy4eHUS ¥ TOTJIOLIEHHUS.

CrniexTphl pa3aMyHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUECHUH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnwvie padbomot u onvimol.

HabmioneHne criioniHbIX U TUHEWYaThIX CIEKTPOB U3ITyYCHHUS.



HccnenoBaHne TpPEKOB: HM3MEPEHHE SHEPrMM YacTHIBI 10 TOPMO3HOMY IyTH (1O
¢dororpadusim).

W3mepenue painoakTUBHOro (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-00001IAIOLINI MOYIIb IPEAHA3HAYEH JIJIsl CUCTEMATH3alMU U 0000IeHUsS
NPEIMETHOTO COJIEPYKAHMS U OIbITA ACATEIbHOCTH, IPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
¢Gu3uku yriayOi€HHOrO YpOBHS, a TakKe Ul HOArOTOBKM K OCHOBHOMY IOCYIapCTBEHHOMY
9K3aMeHy 10 (U3UKe.

B nporecce u3ydeHus: JaHHOTO MOJYJIsl peajlu3yrOTCs M MOIy4aroT JajlbHeiee pa3BuTue
yueOHble JeHCTBHA, OOECIEUHBAIOIINE JOCTHKEHHE NPEIMETHBIX M  METalpeIMEeTHBIX
pe3yabTaToB 00y4eHus, (GOPMHPOBAHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: OOBSICHEHUE U
OIMCAHKE SIBICHUI Ha OCHOBE NMPUMEHEHHs (PU3UUECKUX 3HAHHM, NCCIIETOBATEIBCKUE TEHCTBUS
(BBLABMIKEHHME TMIIOTE3, IIOCTAHOBKA LEJIM M IUIAHUPOBAHHE HCCIEIOBaHMS, aHAJIU3 JAHHBIX U
[I0JIy4YE€HUE BBIBOJIOB).

[TpeanoururtensHoi  (GopMOil OCBOEGHUS MOIYJS SBISETCS MPAKTUKYM, Iporpamma
KOTOPOTO BKJIIOYAET:

pelIeHHe 3a/1a4, OTHOCSIIUXCS K pa3IMYHBIM pa3JieiaM U TeMaM Kypca (GU3HMKH, B TOM YUCIIe
3a[a4, HHTETPUPYIOIIUX COJIEPKAHNE PA3HBIX PA3JIENIOB;

BBINOJIHEHHE J1a00PaTOPHBIX pabOT U OMBITOB (BKJIIOYAs paOOThI M OMBITHI U3 IEpedHel K
pas3zenam Kypca) B YCIOBHSX CaMOCTOSITEIBHOTO IUIAHUPOBAHUS IPOBEACHUS HCCIEAOBAHUA,
BbIOOpa U 000CHOBAHUS METO/A U3MEPEHUS BEJIMYHUH, COOPKU IKCIIEPUMEHTAIBHON YyCTaHOBKH;

BBITIOJIHEHHE MTPOOJIEMHBIX 33JaHUH TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa (3a1aHus 1Mo
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH), B TOM UYHUCIIE 33/IaHUI C MEXITPEIMETHBIM COJIEPKaHUEM;

paboTy Ham TPYNNOBBIMH WM HWHIUBUIYAJbHBIMH TIPOCKTaMH, CBSI3aHHBIMH C
coJiepKaHueM Kypca (PU3MKH.

N3y4yeHne moBTOPUTEIHHO-0000IAIOIIET0 MOIYIISI MOXKET 3aKaHUYMBATHCS MPOBEICHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (QU3MKU YriayOJE€HHOrO YpOBHS, BKJIIOYANOLIEH 3aaHus
pa3HOTO YpPOBHS CJIOXHOCTH. Pe3ynbTaTbl BBITIOJHEHHS IHATHOCTHYECKOW pPaOOTBI MOTYT
MOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYYAIOIIMXCSl K OCHOBHOMY T'OCYJapCTBEHHOMY 9K3aMEHY I10
¢u3uke, a TaKKe CBUACTENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

N3yuenne (U3NKKM HA YpOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHMsS HANpaBlICHO Ha
JOCTHKCHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIBTATbHI

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:
o I)nampuomuueckozo éocnumanus:

MPOSIBIICHUE WHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HaYyKH;

[IEHHOCTHOE OTHOIIIECHHUE K JIOCTHKEHUSM POCCUICKUX YIEHBIX-(DH3UKOB;
®  2)2parxcoanckozo u 0yXo06HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKICHHH OOLIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMECHEHUEM JOCTHKCHHUI (DU3HKWY;

OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;
®  3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX Ka4yecTB (pU3MUEeCKON Haykd: e€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4)yennocmu Hay4HO20 NO3ZHAHUA:

OCO3HAaHME IEHHOCTH (PU3UYECKONW HAayKW KaK MOIIHOTO WHCTPYMEHTA ITO3HAHUS MHUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

OpHEHTAIUSI B JICATEIHHOCTH HA COBPEMCHHYIO CHUCTEMY HAy4YHBIX NPEICTABICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IBI;

pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEPECA K HCCIIET0BATEIIBCKON JISATEIIBHOCTH;

e 5)popmuposanus Kyaomypul 300p06bA U IMOUUOHATLHO20 01A2ONOTYHUA:

OCO3HaHHUE IIEHHOCTH 6e30MacHoro o0pas3a )HU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
B2XHOCTH TIPAaBHJI OE30MACHOTO MOBEJICHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AJICKTPHUECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

c(hopMUPOBAHHOCTH HaBBIKA pedIICKCUN, TPU3HAHNE CBOETO MPaBa Ha OMTUOKY U TAKOTO Ke
mpaBa y APyroro 4eioBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE y4aCTHE B PEIICHHWH MPAKTHYCCKUX 3a/ad (B paMKax CEeMbH, 00pa30BaTeIbHOU
OpTraHMu3aIfy, TOPoJia, Kpasl) TEXHOJIOTHUYECKON M COIMAIbHON HANPaBICHHOCTH, TPEOYIOMUX B
TOM YHUCIICe U QPU3HUYSCKUX 3HAHH;,

MHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIMS Ha TpUMEHEHWEe (PU3UYECKMX 3HAHUK JUIsl peIIeHus 3a7ad B 00JacTh
OKpYKaroIIel CpeJbl, TUTAHUPOBAHUS MOCTYMKOB U OIEHKH WX BO3MOXHBIX IMMOCIEICTBUHU IS
OKpYKalolleu cpeibl;

OCO3HaHHUe TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;
® 8)adanmayuu K USMEHAIOUWUMCA YCIAOBUAM COUUATLHOU U NPUPOOHOIL CPEObl:

NOTPEOHOCT, BO B3aUMOJCHCTBUU MpPU BBHINOJIHEHUHM HWCCIEIOBAaHUN M IMPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;

nOoTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, YMEHUI (OPMYyITUPOBATH UICH, TOHSTHSI,
TUNOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

0co3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;



IUTAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETCHUN HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHUE aHAIM3UPOBAThH U BBISABIISATH B3aUMOCBS3H MPHPO/IbI, 00IIECTBA U SKOHOMHUKH,
B TOM YHUCJIE C UCIOJIb30BaHUEM (HU3NUYECKUX 3HAHUM;

OLICHKA CBOMX JECWCTBUM C YYETOM BIUSHHS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHMs nporpaMMbl 10 (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAOIME I103HABaTEIbHbIC YHHMBEpCAlbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHBIE YUeOHBIE ICHCTBHSA, PETYIATUBHBIC YHUBEPCAIbHBIC YIeOHbBIE ICHCTBHUS.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble oruueckue AeiicTBUs:

BBISBJISITb M XapaKTEpU30BaThb CYILIECTBEHHBbIE MPU3HAKK OOBEKTOB  (SBJICHMIA),
KJIaccu(puIupoBaTh ux;

BBISIBJISITH 3aKOHOMEPHOCTH M NPOTHBOpPEYMs] B paccMaTpuUBAaeMbIX (akTax, JaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBCHHBIE CBSI3M TP W3YYEeHUH (U3NYECKUX SIBICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
BbIIBUTaTh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NUYECKUX BEJIUUMH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCO0 pemieHust yueOHOM (Qu3nuecKoi 3agauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIEHUS, BHIOOp HauOosiee MOAXOJSIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

MCII0JIb30BaTh BONPOCHI KaK MCCIIEN0BATENBCKUI HMHCTPYMEHT MIO3HAHMS,

IIPOBOAMTDH 10 CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (DU3HUECKUN
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh HAa MPUMEHMMOCTb U JIOCTOBEPHOCTb MH(POpPMAIUIO, MOIYYEHHYIO B XOJI€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

MIPOTHO3MPOBATh BO3MOXHOE JalibHellee pa3BUTHE (U3MUYECKUX IPOILIECCOB, a TaK¥Ke
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (u3nueckoi 3a1auu;

aHaJM3UpPOBaTh, CUCTEMATH3MPOBATh M HHTEPHPETHUPOBATh HHPOPMALHUIO Pa3IUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

OLIEHUBATh HAJEKHOCTh MHPOPMALIMU O KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIeM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (OpMY TNpeAcCTaBieHUs HWHPOpMALUU U
WIITIOCTPUPOBATh PEIIaeMble 33a4l HECIOXKHBIMU CXEMaMH, AuarpaMMaMu, UHOH rpadukoil u
X KOMOWHAIUSMU.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ el CTBHUS:
B X07i¢ 00CYXXJIeHHsI y4eOHOTO MaTepuaa, pe3yabTaToB Ja0OpaTOPHBIX pabOT U MPOECKTOB
3a1aBaTh BOIIPOCHI IO CYIICCTBY OGCY)I(H&GMOﬁ TCMBI U BBICKA3bIBATh HJACH, HAIICJICHHBIC Ha
pelIeHHe 3a7aui U MoJIepIKaHue OJIarokenareIbHOCTH OOIICHNUS;



COTIOCTABJISITh CBOM CYXKIACHUS C CYKICHUSIMH APYTUX YIaCTHUKOB AUAIOTa, OOHAPYKUBATh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX;

MyOIMYHO MPEICTABIAThH PE3YJIbTATHI BEITOTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh W UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHONW pabOTHI TpH
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

MPUHUMATh UEIM COBMECTHOW [JEATEIIbHOCTH, OpPraHUW30BbIBATH JEHUCTBUSA I10 €€
JTOCTYDKCHHIO: PACTIPeNIeATh PO, 00CYXKAaTh MPOIECCHI U PE3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOJIBLKUX JIIOIEH;

BBITIOJIHSITH CBOIO YacTh paOOThI, JOCTUTAas KAauyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPABJIICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C IPYTUMH WICHAMU KOMaH/bI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIBHO
c(hopMyITUPOBAaHHBIM YYAaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIIMX AJIs pElIeHUs
(bU3UYECKUX 3HAHU;

OpUEHTUPOBATbCA B PA3IMYHBIX [IOAXO0JAX MPUHATUS pElIeHUuN (MHIMBUIYaIbHOE,
MPUHITHE PELICHUs B TPYIIe, IPUHATHE PELICHUH TPYIIIOii);

CaMOCTOSITEIILHO COCTABJISITH JITOPUTM pPEIICHUS (PU3NYECKOW 3aqadd  WIH IUTaH
UCCIIEIOBAaHMUSI € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuiaraTh IiaH €€ U3MEHEHNS,

06’135[CH$[TB HpI/I‘-II/IHI)I JOCTUXKCHUS (HCI[OCTI/I)K@HI/IS{) pe3YJ'II)TaTOB JACATCIIBHOCTH, OaBaThb
OIICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOppeKTI/IBBI B OCATCIIBHOCTH (B TOM 4YHUCJIC B XOJ BBIITOJHCHUA (1)I/I3I/I‘~IGCKOFO
UCCIICIOBAHMsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CHUTYaIlWH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

CTaBUTH ce0s1 Ha MECTO JPYTOro YEIOBEKa B XOJ€ CIIOpa WK AUCKYCCHH Ha HAYIHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro.

MpU3HABaTh CBOE MMPaBO Ha OMIMOKY MPH PEIIeHNN PU3NYECKUX 3aj]ad K B YTBEPKICHHIX
Ha Hay4YHbIE TEMBI U TaKOE K€ MPaBo JIPYyroro.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyueHust ¢ 7 Knacce npenMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHA: (PU3NYECKHE U XUMHUECKUE SABJICHHS, HAOII0IeHUe, SKCIIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, €AUHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpIOE, JKHUIAKOE, Ta3000pa3HOE), MEXaHHMYECKOe JBI)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEIHOE), TpaeKTOpHs, paBHOJCHCTBYyIOmas Cui, Jegopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

YBEPEHHO pa3iuyaTh sBiIeHUs (IudQysus, TEIIOBOE ABWKEHHME 4YaCTHUI] BEIECTBA,
pPaBHOMCPHOC ABHKXCHUC, HCPABHOMCPHOC JABWXXCHUC, HWHCPLUA, B3aHMOI[eI>'ICTBPIe TCII,
paBHOBecHE TBEPABIX TeJ C 3aKPEMJIEHHOH OChIO BpAlIEHHUsd, Nepegada JaBIeHUs TBEPIBIMU
TCJIaMH, XUAKOCTAMH M TIa3aMu, aTMOC(I)epHOG AaBJICHUC, IIJIaBAHUC TCJI, IIPCBPAIICHUA



MEXaHUYECKOM 3HEpPruM) IO OINHCAHUIO HX XapaKTEPHBIX CBOWCTB MW Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NUECKUX SBJICHHUI B OKpYKAroIIeM MUpe (B TOM
qrcie pU3nuecKue IBICHUS B IPUPO/IE: TPUMEPHI IBMXKEHUS C PA3ITMYHBIMU CKOPOCTSMU B )KUBOU
U HeXKUBOU NMPUPOJE, ACWCTBUE CUII TSHDKECTH, TPEHHS, YIIPYTOCTH B IPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EepHOTro JaBJICHUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluard B TeJIe YEJIOBEKa), MPU
9TOM TMEPEBOJUTH MPAKTHUECKYIO0 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) HU3NYECKUX SIBIICHU;

ONKCHIBATh M3YYEHHbIE CBOMCTBA TeN M (PU3MUECKHE SBJICHUS, HCIOIb3yd (U3NUECKue
BeNMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CPEAHSAS CKOpPOCTh, CHIIA
VIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CUJIa TPEHUs, JaBJIeHUE TBEPIOTO Tela, IaBleHHe cToyida
KHUJIKOCTH, BBITAJIIKABAIONIAs CHJIA, MEXaHUYecKass paboTa, MOIIHOCTb, IUICUO CHIIBI, MOMEHT
CUibl, KOA(G(OUIMEHT IMOJIE3HOTO JEWCTBUS MEXaHHW3MOB, KHUHETHYECKas M MOTEHIMaIbHas
DHEPTHs), IPH ONMKUCAHUH MPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICT MCIOJIB3YEMbIX BEIWYHH,
uX 0003HAYEHUS U eTUHUIIBI (GPU3UUYECKUX BEIIMYMH, HAXOJUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO
(GU3NUECKyI0 BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TPadUKH M3yYCHHBIX 3aBHCUMOCTEH
bu3nYECKUX BENNYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKHUE SBICHHS M IPOIECCHI, NCIOIb3Ys MpaBHiia
CIIOKEHHMsI CHJI (BIIOJIb OJJHOM MpsiMOif), 3akoH ['yka, 3akon [lackains, 3akoH Apxumenaa, npaBuio
paBHOBecHs pbruara (0J10Ka), «30J0TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUIECKOM
SHEPruu, IMpU OSTOM JaBaThb CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTeMaTHYECKOE BBIPAKCHNUE;

CTPOUTH TNPOCThIE (PU3MUECKUE MOJIENU PEAIbHBIX OOBEKTOB, HPOLECCOB U SBICHHIH,
BBIJICNIATH TP 3TOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, ITPOIIECCOB,
SBJICHUH, IPUMEHATh (PU3UUECKUE MOJENHU Ui OOBSCHEHUS (PU3MUYECKUX MPOLIECCOB U PELICHUs
y4eOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJIECHUS, MPOLECCHl U CBOMCTBA T€Jd, B TOM YHUCIIE B KOHTEKCTE
CUTyalluid TPaKTHKO-OPHEHTHPOBAHHOTO XapaKkTepa, M peniaTh KauyeCTBEHHBIC 3a/layd, B TOM
qucie TpeOyrole YMCICHHOTO OLIEHUBAHUS XapaKTePHbIX 3HAUeHUH (PU3HMUECKUX BEIUYHUH, IPU
ATOM BBIOMPATh a/IEKBATHYIO (PU3UUECKYIO MOJEIH, BBISBISATH MPUYNHHO-CIICJCTBEHHBIC CBS3H U
BBICTPAaWBaTh JIOTMYECKYIO LIEMIOYKY PpAacCyXJIE€HUI C OMopoill Ha H3yuyeHHbIE CBOWCTBA
(bu3NYeCcKuX SBICHUHN, PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

pewmath pacuéTHble 3aAaud (B 2—3 JeicTBUSA) MO H3ydyaeMbIM TeMaM Kypca (DU3HKH,
BBIOMpasi aJIeKBaTHYIO (U3HUYECKYI0 MOJeNb, C WCIONBb30BaHUEM 3aKOHOB W (QOpPMYII,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE peIICHUE
3a]lau, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIC JaHHBIE, 0OOCHOBBIBATH BBIOOP METO/a
peleHus  3aJayd, MCIOJIb30BaTh CIPABOYHBIC JaHHBIE, TMPOBOJAUTH MaTeMaTHYECKHe
npeoOpa3oBaHusl U Pacu€Thl, OIEHUBATh PEATUCTHYHOCTH MOJYYEHHOTO 3HAYeHUsT (hU3NIECKOM
BEJIMYMHBI M ONPEAETATh PasMEpHOCTh (U3UYECKON BETMUYMHBI, MOJTYYEHHOW NpPU pPELICHUU
3a]a4H;

pacrio3HaBaTth MpoOJIEeMbl, KOTOPhIE MOKHO PEIIUTH NP MOMOIIH (PU3UYECKUX METOJIOB, U
npejiaraTh OPUEHTUPOBOYHBIN CIIOCOO pElIeHUs, B ONMHCAHWHU WCCICIOBAHUS PACIO3HABATH
pOBEPsEMOE TPEANONI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH OJTYYEHHBINH Pe3yNIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBICHUIN WM (PU3NUECKUX CBOWCTB Tell
(muddy3us, TEmIoBoe pacUIMpEeHHE Ta30B, SBICHHE HWHEPIMH, H3MEHEHHE CKOPOCTH IIpHU
B3aMMOJICHCTBUM TeJ, Iepenaya MAaBJICHHSA JKUIKOCTBIO M Ta30M, IMPOSBIECHUE IEHCTBUS
aTMOC(EepHOTO JaBICHUS, IEHCTBUE MPOCTHIX MEXAaHU3MOB): (POPMYIHUPOBATH MPEIOIOKCHHUE
(TUImoTe3y) 0 BO3MOXKHBIX pe3yJbTaTax HaOJIOJACHHM, CAaMOCTOSTEIHFHO COOMPATh YCTAHOBKY W3
U30BITOYHOTO Habopa 0060pyioBaHUs U (OPMYIHPOBATH BHIBOJIBI,

NPOBOAMTH MpsIMble M KOCBEHHBbIE H3MEpeHMs (U3MUECKUX BEJIUYHH (PacCTOSIHHE,
IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Teja, Cuila, TeMIIEpaTypa, INIOTHOCTh KHUJIKOCTU H



TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, [aBJICHUE BO31yXd, BBITAIKUBAIONAS CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(MUIIUEHT MOJIE3HOTO JeHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
METOo/a M3MepeHus, (PUKCHpPOBaTh TOKa3aHUs NPUOOPOB, HAXOAWTH 3HAUYCHUE H3MEPSIEMOM
BEJIMYMHBI C IIOMOILBIO YCPEIHEHUS Pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH IOIPEIIHOCTD
U3MEPEHHU;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTAJIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABMXKYIIETOCS TEJIa OT BPEMEHU ABM)KEHHUS TeJa, CUIIbI
TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO JJaBJIEHHs], KadyecTBAa 00paObOTKHU MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHHUsS OT IUIOIAAM COINPHUKOCHOBEHHUS TEJ, CHJIbl YIPYTOCTH OT
YIUIMHEHUS! INPY)KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BbEMa MOIrpyKEHHOM 4YacTH Tena U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
HOTPY’KEHO TeJIO, YCIIOBHI MJIaBaHUs Tell, yCIOBUM paBHOBECHS pblyara U 0JIOKOB): COBMECTHO C
yauteneM (GpopMyNIupoBaTh 3aJady M TUIIOTE3Y HCCIECIOBAHUS, CAMOCTOSTENHHO TUIAHUPOBATH
UCCIIEIOBaHUE, CAMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIb30BaHUEM
MHCTPYKLUH, NPEACTABIATh NOJYyYECHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TAOJIUL U
rpauKOB, OLICHUBATh IIOTPELIHOCTH, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIE0BaHUS;

coOuoiaTh MpaBWja TEXHUKH 0€30MacHoro Ttpydaa mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECS COCY b, OapoOMeTp, pblyar, MOABUKHBIA U HEMOABMKHBINA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB C OIIOPON Ha MX ONMUCAHUS (B TOM YHCIIE: MOAIIUITHUKH, YCTPOMCTBO
BOJIONIPOBO/A, TUAPABIMYECKHM mpecc, CU(POH, MAHOMETP, BBICOTOMEp, MOPIIHEBOH HAacoc,
apeoMeTp), UCIIONB3YS 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUN M HEOOXOAUMBIC (hHU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPHU PEIIEHUH y4eOHO-TIPaKTHUECKUX
3a/1a4;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HMHPOPMALMIO O TpUMepax) MNPaKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWWM B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€301nacHOCTH
npu oOpalleHuu ¢ MNpudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3/10pOBbS H
cOOI0OICHHSI HOPM SKOJIOTMYECKOT0 TIOBEIEHUS B OKPY>KaIoIel cpene;

OCYILIECTBIISATH OTOOpP MUCTOYHMKOB MH(OpMAIK GU3NIECKOro cojepxanus B HTepHeTe,
CaMOCTOSITENIbHO (OPMYNIHUPYs TMOUCKOBBIM 3allpoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUNA U MYTEM
CpaBHEHMsS  pa3JIMYHBIX  HCTOYHUKOB  BBIACNATH  MHPOpPMALMIO, KOTOpas  sBISETCA
MIPOTUBOPEYNBOM UM MOXKET OBITh HEOCTOBEPHOIA;

UCIOJIb30BaTh MpPU BBIOJHEHWH YUYEOHBIX 3aJlaHHi HAayYHO-TIOMYJIAPHYIO JIUTepaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VIHTepHeT, BIajeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMHGOpMAIMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MHUCBMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALUU (PU3NYECKOr0 COAEpKaHMsl, B TOM 4Hcie IMyOJIMYHO JeNaTh KpaTKue
cooOmIeHnss O pe3yibTaTax IPOEKTOB MM YYEOHBIX HCCIEAOBAaHUM, NMPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIN MOHATUIHBIN anmapar Kypca (QU3UKH, CONPOBOXIATh BBICTYIUICHUE
MPE3EHTALUEM;

IpU BBINOJIHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUI pacnpenensiTh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUHU C IIOCTABJIEHHBIMHU 33/1a4aMU, CIIEIUTH 3a BBINOJIHEHUEM IJIaHA JEHCTBUIA,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAaJ B JEATENbHOCTb TIPYIIBl, BBICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOIIHX.



K xonny oOyuyenus ¢ 8 knacce npeaMeTHbIE Pe3ylbTaThl HA YIIyOJEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE ABMIKEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HbIE TeJa, HAChIIIEHHbIN
U HEHACHILEHHBIA TMap, CrIOCOObl HW3MEHEHUS BHYTPEHHEH OSHEPrHM, 3JIeMEHTapHBIN
JNEKTPUYECKUN 3apsl, IPOBOJHUKH, ITOJYIPOBOAHUKH, AUJIEKTPUKU, NCTOYHUKU MOCTOSIHHOTO
TOKa, EKTPUUECKOE U MAarHUTHOE TOJIsI, ONTUYECKAs CUCTEMA) M CUMBOJIMYECKUN SI3BIK (PU3UKU
IPY PELICHNU YYeOHBIX U IPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3jnyath sIBICHUs (TEIUIOBOE pacUIMpeHue (CkKaTue), TEII0OBOE paBHOBECHE,
IIOBEPXHOCTHOE HATSHKCHHME, CMAYMBAaHUE, KalWUIPHBIC SBJICHUS, UCIIAPCHME, KOHACHCALU,
IUTaBJIEHUE, KpUCTAUIM3allMs, KUIIEHUE, CIOCOObl Temonepeaadyn (TErIonpOBOJHOCTD,
KOHBEKIMsI, W3JydeHHE), TEIUIOBbIE IOTEpH, SJIEKTpU3aLus Tell, B3aUMOJEHCTBUE 3aps/oB,
JIEHCTBHSI DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJACHCTBUE MAarHUTOB, JACHCTBUE
MarHUTHOT'O NOJIsl Ha MPOBOJIHUK C TOKOM) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IPOSIBIECHUE N3YUYEHHBIX (DU3NYECKUX SIBIICHUI B OKpY’KaroIleM MUpE (B TOM
ymciie GU3NUecKue SBJICHUS B NMPUPOJE: MOBEPXHOCTHBIE U KalMJUIAPHBIC SBJICHUS B MPUPOJE,
KpUCTalIbl B mpupone, u3inydeHue ConHLa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl,
o0pa3oBaHUe pOCHI, TyMaHa, HHEsl, CHETa, JJIEKTPHUYECKHE SIBICHHS B aTMOc(epe, JIeKTPHIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Jpeiid MOIHCOB, POJIb MArHUTHOTO IOJIS JUIS
JKU3HHU Ha 3emJie, MOJSIPHOE CUSTHUE), TIPH STOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh W3YYEHHbIE CBOMCTBA Tel M (DU3MUECKUE SIBICHUS, MCIONb3yd (U3NUYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsl, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TEIIOEMKOCTh BEIIECTBA, y/AeIbHas TEIUIOTa IUIABJICHUS, YAelbHas TeIuloTa napooOpa3oBaHMUs,
yJlebHas TEeMJoTa CropaHus TOIUIMBA, KOA((QUIMEHT MOJIE3HOTO JeHCTBUS TEMJI0OBOM MAIlIWHBI,
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3/yXa, JJIEKTPUYECKUU 3apsj, CHJIA TOKA, DSJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIIEHUE MpoBOAHMKA, DJIC B LeMM NMOCTOSHHOTO TOKA, HJIEKTPUYECKOE
yII€IbHOE CONPOTUBIIEHUE BEIIECTBA, pad0Ta U MOUTHOCTh 3JIEKTPUYECKOI0 TOKA), IPU ONMCAHUU
NOPaBUIbHO TPAKTOBaTh (U3UUECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
eAVHULBI (PU3MYECKUX BEIMYMH, HAaXOOUTh (DOPMYJIbI, CBSI3BIBAIOIIME TAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH IpaUKU M3y4EHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIIOIb3YsI OCHOBHBIE
MTOJIOKEHUST MOJIEKYISIPHO-KUHETUYECKON TEOPHHM CTPOEHHs BEUIECTBA, YPAaBHEHHE TEIUIOBOIO
OanaHca, 3aKOH COXpPAaHEHMs 3JIEKTPUUECKOTo 3apsja, 3akoH KysnoHa, MPUHIMI CyNeprno3uLuu
AIIEKTpUYEeCKUX Mojeil, 3akoH Oma 1y yyacTka nenu, npaBuia Kupxroda, 3akon Oma s
nojsHoW uenu, 3akoH JDxoynsa-JIeHma, 3akoH COXpaHEHMsI SHEPrHMM, IPU 3TOM pa3Inydarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BBHIPAKEHUE;

CTPOUTH TNPOCThIE (PU3MUECKUE MOJENIN peabHBIX OOBEKTOB, NMPOLIECCOB M SBJICHHUH,
BBIIETISITh NPU STOM CYUIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOICTBa OOBEKTOB, IPOIIECCOB,
SIBJICHUH, TPUMEHATh (PU3UYECKUE MOJENHN [T OOBICHEHHUS (PU3MUECKUX MPOLECCOB U PELICHUS
y4eOHBIX 3a7a4;

OOBSICHATH (PU3UUECKUE SABICHHS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull INPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W pellarb KayeCTBCHHBIE 3aladd, B TOM
qucie TpeOyIoe YHUCICHHOTO OLCHUBAHUS XapaKTePHBIX 3HAYCHUN (PU3NUECKUX BEJTHMYUH, TPU
9TOM BbIOMPATh aJ€KBATHYIO (PM3UYECKYIO MOJEIb, BBIABIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H U
BBICTPAMBATh JIOTMYECKYIO LIENOYKY paCCYyKICHHM C OIIOpOM Ha M3y4EHHBIE CBOWCTBA
(Gu3n4ecKuX sIBICHUH, GU3NUECKNE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;



YBEPEHHO peliaTh pacuéTHhIC 33/1a4H (C OMOpoi Ha 2—3 ypaBHEHHS) 0 U3y4aeMbIM TeMaM
Kypca (U3UKH, BBIOMpas aaeKBaTHYIO (M3MYECKYI0 MOJENb, C HCIOJIb30BAHHEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIMX (PU3UYECKUE BEIIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE U pa3BEPHYTOE
pelIeHne 3a/laud, BBISBIISATH HEIOCTAIONIME WM M30BITOYHBIE JAaHHBIE, 0OOCHOBBIBATH BHIOOP
METO/a pELICHUs 33a/Ja4yM, UCIOJIb30BaTh CIIPABOYHBIE JAHHBIE, NMPUMEHATh METOJbl aHaIU3a
pasMepHOCTEH, HCIONB30BaTh rpadUyecKue METOJbl  peIIeHUs  3a1ad, I[POBOAMTH
MaTeMaTHYecKue mpeoOpa3oBaHus U pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH IOJIyYEHHOI'O
3HaYeHUs (PU3MUYECKOW BEIMYMHBI M OIPEENIATh PAa3MEPHOCTh (UIUUECKON BETUYMHBL,
HOJIy4EHHOU IIPU PELIeHNH 3a1a4H;

pacrio3HaBarthb MpoOJIeMbl, KOTOPHIE MOKHO PEIIUTH MPU TOMOIIH (PU3UUECKUX METOJIOB, U
IpeylaraTb OPUEHTUPOBOYHBIN CIIOCOO pelleHUs,, B ONMCAHUM MCCIEJOBAaHUS PACIO3HABATh
IPOBEPSEMOE TPEATIONIOKEHUE (TUIIOTE3Y), HHTEPIPETHPOBATH OJTYYCHHBINA PE3yIIbTaT;

IPOBOJUTDH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SABICHUN MM (PU3NYECKUX CBOMCTB Tel
(KanmWJUIApHBIE SIBJICHUS, 3aBHCUMOCTH JaBIICHUS BO3IyXa OT €ro o0béMa W TeMIleparyphl,
CKOpOCTM IIpollecca OCThIBaHUS (HArpeBaHUs) MpPH M3IyYEHUM OT I[BeTa H3Jyvarolei
(TToTIoMIAoMIe) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJBI OT TEMIIEPATyphl KHIKOCTH M
wIomaau €€ IMOBEpXHOCTH, AJIEKTpU3allUs TeJ U B3aMMOJAEHCTBHE 3JEKTPUYECKHX 3apsioB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHMWTOB, BU3yaJH3alMsi MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa,
CBOWCTBA YJIEKTPOABHUTATENS IOCTOSTHHOTO TOKA): (POPMYIIMPOBATH IPOBEPSEMOE MTPEIITOTI0KEHHE
(rumoTe3y) 0 BO3MOXKHBIX pe3yibTaTax HaOJrOJE€HUM, CaMOCTOATEIBHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO HaOOpa 000PyIOBaHMSI, OTIMCHIBATH XOJI OIBITA M (POPMYITUPOBATH BBHIBOIBL;

IPOBOJIUTH NpsSMble M KOCBEHHbIE H3MepeHHs (U3NYECKHX BEIMUYMH (TeMIeparypa,
OTHOCHTENIbHASI BJIAXHOCTh BO3/yXa, CHJIA TOKAa, HaNpsDKEHHE, YIelbHas TEeIIOEMKOCTh
BEIIIECTBA, COINPOTHBIEHUE MPOBOJHUKA, padoTa M MOIIHOCTh JJIEKTPUUYECKOIO TOKa) C
MCIIOJIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 000CHOBBIBATH BHIOOP METO/1a U3MEPEHUS,
(buKcupoBaTh MOKa3aHUs NMPUOOPOB, HAXOAUThH 3HAUEHHE U3MEPSEMOIN BEIMUYUHBI C TTOMOIIBIO
yCpEeIHEHUS Pe3yIbTaTOB CEPHH M3MEPEHUH U OIIEHUBATH IMOTPEITHOCTh H3MEPEHUN;

IPOBOJUTH HKCIEPUMEHTANIbHbIE MCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH
(3aBHCHMOCTH JaBJICHHSI BO3[IyXa OT €ro 00bEMa M HarpeBaHUs WU OXJIAXKICHUS, HCCIEIOBaHNE
SBJICHUS TEIUIOOOMEHa TMpH CMELIMBaHMM XOJOJHOW U Tropsiuell BOJBI, 3aBHCHMOCTh
COIIPOTHBJICHUS] TIPOBOJHHWKA OT €r0 JUTHHBI, IJIOMIATH TIONEPEYHOTO CEYCHUS U YAETHHOTO
COIIPOTHUBIIEHUS BELIECTBA MPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOLIEro 4epe3 MPOBOIAHMK, OT
HaIpsDKSHUS Ha MPOBOIHUKE, MCCIIeIOBAHNE TIOCIEIOBATEIEHOTO U MAPAJLIEIIbHOTO COSTMHEHUI
IPOBOJHUKOB): COBMECTHO C yuuTeneM (opMylupoBaTh 3a1adyy U THIIOTE3Yy HCCIEeIOBaHMUA,
CaMOCTOSITENILHO TUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTENILHO COOMPATh IKCIEPUMEHTATIHHYIO
YCTAaHOBKY C HCIOJb30BAHUEM MHCTPYKIMM, TPEACTaBIATh TOJTYYE€HHBIE 3aBUCHUMOCTHU
(bU3NUeCKUX BETUYMH B BUJIE TaOIHII U TPAadUKOB, OIICHUBATH TIOTPEITHOCTH, JIEJIAaTh BBIBOIBI 110
pe3yJbTaTaM UCCIEJOBAHUS;

co0Jr01aTh MpaBmiia 0€30MacCHOTO TPyAa Mpu padoTe ¢ 1adbopaTOpHBIM 000PYIO0BAHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX TPOIECCOB C OMOPOM Ha WX OMHUCAHUSA (B TOM YHCIE: CHCTEMa OTOILICHHS
JIOMOB, TUTPOMETD, apoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CYETUUK HIEKTPHUECKON SJHEPTUH,
3JICKTPOOCBETHTENIbHBIC ~ MPUOOPBI,  HarpeBaTeNbHBIC  DJIEKTPONPHOOPH  (TIpUMEpHI),
NPEOXPAaHUTEIN U UX NPUMEHEHHE B OBITY M TEXHHUKE, MPUMEHEHHUE MOCTOSHHBIX MarHUTOB,
9JIEKTPOMArHuTOB, 3JIEKTPOJBUIATENb MOCTOSHHOIO TOKA), MCIOJb3ys 3HAHHS O CBOMCTBax
bu3nUecKux sSBICHHU, HEOOX0IUMBIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh POCTbIE TEXHUYECKUE YCTPONUCTBA U M3MEPUTENbHbIE IPUOOPHI 10 CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUTPOMETD,
JIBUTaTellb BHYTPEHHEIO CrOPaHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI IEKTPHUECKUX
Hernel ¢ MOCIe0BATENbHBIM U MapayIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3finyasi YCIOBHBIE



0003HaUEHMsI PJIEMEHTOB JIEKTPUUECKUX LIENEH, NCIOIB30BATh CXEMbI U CXEMATUYHbIE PUCYHKHU
U3YYEHHBIX TEXHUYECKUX YCTPOICTB, N3MEPUTEILHBIX TPUOOPOB U TEXHOJIOTUYECKUX IPOLIECCOB
IPU PELICHNH Y4eOHO-TIPaKTHYECKUX 3a/1a4;

OPUBOANUTE TpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MNPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJHEBHOW JKU3HM AJs o0ecrneyeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3J0POBBS H
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Kalollel cpeie;

OCYWIECTBIIATh MOUCK HHpOpManuu  (Qusmueckoro coaepxanus B HMHTepHere,
CaMOCTOSTENIbHO (POPMYIUPYsI IOUCKOBBIH 3alpoc, HA OCHOBE UMEIOIMXCS 3HAaHUI U CpaBHEHUS
JIOTIOJTHUTEIIBHBIX HICTOYHUKOB BBIIEIATh HH()OPMAIIHIO, KOTOPAs SIBIISCTCS IPOTHUBOPEYMBON UITH
MOYET OBITh HEJOCTOBEPHOM;

UCTIOJIB30BaTh MPH BBINOJHEHWH YYEOHBIX 3a/laHUi HAyYHO-TIONMYJSPHYIO JIUTEpaTypy
(Gu3nM4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMyl KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HMH(OpMALMM W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYI'YIO;

co3laBaTh COOCTBEHHBIE ITMCHMEHHBIE M KpaTKHE YCTHBIE COOOImIeHus, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM 4HUCIIE MyOJINYHO
IPEJCTaBISITh PE3yJbTaThl IMPOEKTHOM WM HCCIENOBATEIbCKON JEATEIbHOCTH, NPU 3ITOM
IPaMOTHO HCHOJb30BATh HM3YUYCHHBIM MOHATUHHBINA anmapar Kypca (U3HMKH, COIPOBOXKIATb
BBICTYIUICHHE ITPE3CHTALNEM;

IPY BBIIOJHEHUN YYEOHBIX IIPOEKTOB M UCCIIEAOBAHUM (PU3NYECKUX MPOLECCOB paclpesensTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C MOCTABICHHBIMU 33Ja4aMU, CJIEAUTD 32 BBIIOJIHEHUEM
IUlaHa JEeMCTBUH M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLEHMBAaTh COOCTBEHHBIH BKIJIAJ] B
NeSTeIbHOCTh ~ TIPYMIbl, BHICTPAaUBaTh KOMMYHHKAaTHBHOE B3aUMOJEHCTBHE, MPOSBIISL
TOTOBHOCTb pa3pelath KOH(PIUKTHI.

K xoHy oOyuenus ¢ 9 knacce npeaIMeTHbIE pe3ylbTaThl HA YIIIYyOJE€HHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTENBHOCTh MEXAHHMUECKOTO JIBUKEHUS,
HEBECOMOCTh U TMEperpy3ku, LEHTP TSKECTH, MEXAaHHYECKHE BOJIHBI, 3BYK, HH(pPa3ByK U
YIBTPa3BYK, IEKTPOMarHUTHBIE BOJIHBI, PEHTTE€HOBCKOE U3IyYEHHE, KA 3JIEKTPOMarHUTHBIX
BOJIH, ICTOYHMKH CBETA, OJIM30PYKOCTh U 1aJIbHO30PKOCTbh, CIEKTPbI UCITYCKAaHHUS U MOTJIOIIEHUS,
anba-, OeTa- W TaMMa-U3JIyyeHMs, W30TONBI, SAEpHAs U TEPMOsIEpHas HHEpPreTuka) Hu
CUMBOJIMYECKUH SA3bIK (PU3UKH NPU PEUICHUH YUeOHBIX U MPAKTUYECKUX 33]1a4;

YBEPEHHO pa3nyaTh SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE IPSAMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBU)KEHUE, CBOOOIHOE MaJleHUe Tell, ABM)KEHUE
[0 OKPY)KHOCTH, B3aUMOJACHUCTBHE TEJI, PAaBHOBECHE MAaTEpUAIbHONM TOYKH, pPEAKTHBHOE
JBIDKEHUE, HEBECOMOCTb, KOJIEOATENbHOE JBMKEHHE (TapMOHMYECKHE, 3aTyXaroullue,
BBIHY)K/JICHHbIE KoJeOaHMsI), pPe30HAHC, BOJHOBOE JBHXXKEHHE (pacHpOCTpaHEHUE M OTpa)kKeHUe
3BYKa, HHTep(epeHus U AUPPaKIHs BOJH), MPIMOJIMHEHHOE PaclpOCTpaHEHNE, OTPaKEHHUE U
IpeJIOMIIEHUE CBETA, IMIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokeHue Oeoro cBera B CIEKTP
U CIOKEHHE CIHEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEWYaTOro CIEKTPa U3JIyUYEHHs ) M0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SIBICHUI B OKpYKaloIIeM MHUpE (B TOM
yuciae (U3NYECKUe SIBICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABM)KeHHE MaHeT CosHeuHoH
CUCTEMBI, DPEAKTHUBHOE JIBUKEHUE MKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9X0, I[BETA TEJI, ONITUYECKHUE SBJICHUS B IPUPOJIE,
Ouonornyeckoe JEHCTBHE BHUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO W3IIyYEHHIH,
€CTECTBEHHBIN pai0aKTUBHBIN (POH, KOCMUUYECKHUE JIyUH, PAAHOaKTUBHOE U3Ty4E€HUE IPUPOAHBIX
MUHEPAJIOB AEUCTBUE PAJUOAKTUBHBIX U3TyYEHUI HA OpraHU3M YEJIOBEKA), IPU 3TOM [IEPEBOIUTH



MPaKTUYECKYIO 3a7la4y B Y4E€OHYIO, BBIICIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PHU3NUECKHUX
SIBIICHUI;

ONKCHIBATh M3YYEHHbIE CBOMCTBA TeN U (pU3MUECKHE SBJICHUS, HCIONb3yd (U3NUECKUe
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAsl CKOPOCTb TeJla IPY HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMenieHrue MpU PaBHOYCKOPEHHOM MPSMOJUHEHHOM JIB)KEHUH, YIJIOBask CKOPOCTh,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHUJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO MaJIeHUs, BEC Tela, LIEHTP TSHKECTH TBEPAOTO Tella, UMITYJIbC Tela, UMITYJIbC CUJIbI,
MOMEHT CHJIbI, MEXaHW4eCcKasi paboTa U MOIIHOCTh, TOTEHIHATIbHAS SHEPTUS Tella, TOAHITOTO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS SHEPTUsl CXKATOM MPYXKUHBI, KUHETHUECKas SHEPTusd,
II0JIHAsl MEXaHW4YecKas 3HEprus, MEepUoJl U 4YacToTa KojeOaHui, Nepuoj MaTeMaTUYecKOro U
NPYKUHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa,
1oKa3aresb IMPETOMIICHUS CPEebl), IPH ONMUCAHUH TPABHIIBHO TPAKTOBATh (PH3MUECKUI CMBICI
UCIIONIb3YEMBIX BEJIMYUH, MX OOO3HAYEHHUS U EAUHUIBI (U3MYECKUX BEIWYUH, HAXOIUTh
(dopMyIbI, CBS3BIBAIONINE MAaHHYIO (U3NYECKYIO BEIWYHHY C JIPYITMMU BEIMYHMHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEJIIUYMH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (DM3MUYECKHE SIBJICHHUS U TPOLECCHI, UCHOJIB3YS 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIMII CYEPHO3UIUU CHJI, TPUHIUI
OoTHOcUTeNbHOCTH ['anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HMIIYJIbCA, TEOPEMY O
KMHETUYECKOW Hepruu, 3akoH ['yka, 3akoH bepHyIuim, 3aKOHbI OTpa)KEHUS U MIPEIOMIICHUS CBETA,
(dbopMylly TOHKOHM JIMH3bI, TUIAHETAPHYI0 MOJIEJb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOTIO S7pa,
3aKOHBI COXpPaHEHHUS 3apsIOBOTO0 M MAacCOBOTO YHUCEN MPH SJEPHBIX PEaKUHUAX, MPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U €T0 MAaTEMAaTUIECKOE BHIPAKEHHE;

CTPOUTH (PU3HUECKUE MOJEIN peabHBbIX 0OBEKTOB, IPOIIECCOB U ABJICHUMN, BBIIEIATh MPU
3TOM CYUIECTBEHHBIE U BTOPOCTEIICHHbIE CBOWCTBAa OOBEKTOB, MPOLIECCOB, SBJICHUMN, IPUMEHATh
buznueckne MoAeIH Uit OObSICHEHNS (PU3NUECKUX MTPOLIECCOB U PELIeHUs yYeOHBIX 3a1ay;

OOBACHATh (U3NYECKHUE SBIEHUS, MPOLIECCHl M CBOMCTBA TEJl, B TOM YHUCIIE B KOHTEKCTE
CUTyallMil NMPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W peliaTh KAa4yeCTBEHHBIE 33/Jaud, B TOM
yuclie TpeOyollre YHUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3UUECKYIO MOJEIb, BBISBIATh IPUUUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAauBaTh JIOTMUECKYIO ILIETIOYKY PAacCyXACHMH M3 2—-3 IaroB c ONOpPOl Ha H3y4eHHbIE
CBOMCTBA (PU3NUECKUX SBICHUH, PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH 1 MOJIEIIH;

YBEPEHHO pellaTh pacy€THbIE 33Jayd M0 M3ydyaeMbIM TeMaM Kypca (pu3uku, BeIOMpast
a/IeKBaTHYI0 (DM3UYECKYI0 MOJETb, C HCHOJIb30BAHHWEM 3aKOHOB U (DOpMyJ, CBS3BIBAIOIIMX
duznyeckue BEIMYUHBI, 3alUCHIBAaTh KpPAaTKOE YCJIOBHE U pa3BEPHYTOE peElUIeHHE 3a/adH,
BBISBIISIT HEIOCTAIOLIME MM M30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METOJAa PELICHUS
3aJa4yM, KCIOJb30BaTh CIPABOYHBIE JaHHBIE, MPUMEHSATH METOJAbl aHajlh3a pa3MepHOCTEH,
UCMOJb30BaTh TpaMuecKue METOJbl pelleHus 3a7ad, M[POBOAMTH MaTeMaTHYECKue
npeoOpa3oBaHus U pacuéThl, OLEHUBATh PEATUCTUYHOCTD MOJTYYEHHOIO 3HaYeHUs (U3HUECKO
BEJIMYMHBI M ONPEAETATh Pa3MEpHOCTh (U3UUECKON BETHUYMHBI, MOJTYYEHHOW NpPU pPELICHUU
3a]a4H;

pacrio3HaBarhb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PU3UUECKUX METOJIOB, U
npeyiaraTh OpUEHTHUPOBOYHBIM CIIOCOO pEILIeHUs, B OMHUCAHWUU HUCCIIEOBAHUS PACIO3HaBaTh
IpOBEpPsEMOE TPEANONIOKEeHHE (TUIIOTE3Y), OLIEHUBATh IMPABUIBHOCTH MOpPSAAKA IMPOBEICHUS
HCCJIEIOBAHMSI, UHTEPIPETUPOBATH MOJTYUCHHBIN pPe3yibTarT;

IPOBOJUTH OTIBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS DSHEPTUH, 3aKOHA COXPaHEHUs
UMITYJIbCa, JEUCTBHE 3aKOHA bepHysuIM 1 BOSHUKHOBEHUE IOABEMHOM CHIIBI KPBLIA, 3aBUCUMOCTD
nepuoAa KosiebaHMIl NPY)KMHHOTO MasTHHKA OT MacChl Tpy3a U KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYIbl MalbIX KOJeOaHUH, MPSMOJIMHEHHOE PACIpOCTpAaHEHHUE CBETA,
paszioxeHue Oenoro cBera B CIEKTpP, U3YUYEHHE CBOMCTB M300pa’keHHUs B IUIOCKOM 3€pKaie u
CBOICTB M300pakeHuUs MIpeIMeTa B COOMpArOIe JTH3e, HAOIIOACHHE CIUIONTHBIX M IMHEHYaThIX



CIIEKTPOB U3JIydeHHUs ): (POpMyIUpPOBATH POBEPSIEMOE TIPEANOI0KEHNE (TUITOTE3Y) O BO3MOMKHBIX
pesyibTrarax HaONIOJEHUH, CaMOCTOSTENHHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000py/I0BaHus, OMUCHIBATh XO/1 OMbITA U (POPMYITHPOBATH BHIBOIBL;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIPENIEIISISl CpE/IHEE 3HAUCHUE
U3MEpSeMON BEJIMYMHBI U OINpeAeNisis MOTPelIHOCTh pPe3yJlbTaTOB MPSMBIX H3MEPEHHIA,
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTEIHLHOTO MPUO0Pa);

MIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHUUH (CPEaHssi CKOPOCTh U YCKOPEHUE
TeJa IPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE CBOOOTHOTO TaIeHUsl, KECTKOCTD MPY>KUHBI,
KOA(h(UIIMEHT TPeHHsI CKOJBXKEHHUs, MeXaHudeckas paboTa MU MOIIHOCTb, YacTOTa U TEPUOJ
KOJICOAHUH MaTeMaTHYECKOrO U MPYKUHHOTO MAasATHUKOB, (DOKYCHOE PacCTOSHUE cOOMparoeit
JIMH3BI U €€ ONTUYecKas CUJIa, paJIOaKTUBHBIN ()OH) C MCIIOJIb30BAHUEM aHATOTOBBIX U IIU(PPOBBIX
nprOOPOB: 0OOCHOBHIBATH BHIOOP METOAA H3MEPEHHUSI, TUIAHUPOBATH H3MEPEHHSI, CAMOCTOSITEIIHHO
coOupaTh IKCHEPUMEHTANbHYIO YCTAHOBKY, BBIYUCIISTH 3HAYCHHE BEIMYUHBI M aHAIU3HPOBATH
MIOJIyUYEHHBIE PE3YJIbTAThl, OLIEHNUBAsSI IOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHU;

MPOBOAMUTH AKCIEPUMEHTANbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEITUYUH
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KCHUHU 0€3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAIIBHOTO JIaBJICHHS, Iepuoaa KoieOaHui
MaTeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH, OINpPENeIeHUEe YCKOPEHHS CBOOOTHOTO TaJCHHS,
WCCJIEIOBAaHNE M3MEHEHHUS BEIMUYMHBI U HAMpaBIEHUS MHIYKIMOHHOTO TOKAa, 3aBUCUMOCTb yrja
OTpaKEHMsI CBETa OT yIJla MAJEHMs, yria IMpeIOMJIEHHs OT yrjia MaJeHUs CBETOBOIO Jyua,
HCCJIEIOBAaHKUE TPEKOB: U3MEPEHUE YPHEPTUH YACTHIIBI IO TOPMO3HOMY MyTH (110 hoTorpadusim)):
COBMECTHO C yuyuTesleM (pOpMyIHpoBaTh 3aadyy M TMIIOTE3y HMCCIEA0BAaHUSA, CaMOCTOSTEIbHO
IUIAHUPOBAaTh HCCIEIOBAHUE, CAMOCTOSTENIBHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY,
NPEJICTaBIATh MOJIYYEHHbIE 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJIE TAOMUIl U TIpadUKOB,
OLIEHUBATh MOTPELIHOCTH, AEIaTh BBIBOBI M0 pe3yJIbTaTaM HCCIIEI0BaHMS;

co0Jr01aTh MpaBuiia 0€30MacHOTO TpyAa Mpu padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB C OMOPON Ha HMX OMHMCAaHMs (B TOM UHCIE: COUAOMETp, AATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJOT, OYKH, Iepuckomn, ¢doToanmapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOI, AO3UMETp, kamepa Bumbcona),
UCMONB3Yysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBIEHUM H HeoOXoauMmble (QHU3UUECKUe
3aKOHOMEPHOCTH, MCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEUIeHUH y4eOHO-
MPAKTUYECKHX 3a7a4, ONTHYECKHE CXEMBbI JUIsl TOCTPOSHUSI M300pakeHUH B IJIOCKOM 3epKaje U
coOuparoIei JTHH3E;

NPUBOJIUTH MNpHUMEpPHl  (HaXoIuTh HHGOpPMALKMIO O TMpUMEpax) MPaKTHIECKOro
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu obOpainieHuu ¢ npuOoOpaMu U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3/10pOBbI U
COOJTIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHHUS B OKpY Kalollei cpejie;

OCYIIECTBIIATh MOMCK UHpopManuu (¢u3nyeckoro cojaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (POPMYIIHPYS OUCKOBBIN 3apOC, HAXOJUTD IYTH ONpPEIEICHUS T0CTOBEPHOCTH
MOJIy4eHHOM MH(OpMAaIK Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

UCIOJIb30BaTh MPU BBINOJHEHWM YUYEOHBIX 3aJlaHMi HAayYHO-TIOMYJISAPHYIO JIUTepaTypy
buznyecKkoro coaep:KaHus, CIOpPaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BIajeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHGOpMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE MH(POPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOTO COJAEpKaHUs, MyOIMYHO MPEACTAaBISATh PE3yiIbTaThl
NPOCKTHOM WJIM MCCIEOBATEIIbCKOM JEATENbHOCTH IPH 3TOM TPAMOTHO HCIOIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjesna (U3HKH U COIPOBOXK/IATh BBICTYIJICHHE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypch
Pa3nes 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 ®du3uka — HayKa 0 IpUpoJe 2 bubsmorexa [IOK
' https://m.edsoo.ru/7f416194
bubmuoreka [IOK
12 PH3HYCCKHUC BETHHHbI 4 3 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2 1 Bubmzorexa HOK
' https://m.edsoo.ru/7f416194
Wroro mo paszneny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CtpocHue BelecTBa 2 1 bubmorexa LIOK
' p H https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 4 9 bubmuoreka [IOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBa 1 bubmmorexa [IOK
' P m https://m.edsoo.ru/7f416194
Hroro no paszneny 7
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bubnunorexa LIOK
3.1 Mexaruieckoe ABIKEHHe 10 2 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
3.2 WNuepuus, Macca, IIOTHOCTh 9 1 1 hitps://m.eds0o.ru/7f416194
3.3 Cuta. Bunsr cun 15 1 3 bubmorexa LJOK

https://m.edsoo.ru/7f416194
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Hroro no pazneny

34

Paszneu 4. /laBjieHne TBEPABIX TeJl, JKMJIKOCTEH U ra3oB
Hasnenue. [lepegaua naBneHust

4.1 TBEPABIMH TEIIAMH, KUIKOCTIMU U 5 2 bubmmorexa LIOK
' P > HHA https:/m.edso0.ru/7f416194
razaMmu
bu6nmmorexa [IOK
4.2 JlaBieHue xuKoCTH 6 https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 Atmocheproe rasrenue S 1 https://m.edso00.ru/7f416194
44 JleiicTBUE )KUIKOCTH U Ta3a Ha 12 3 bubnuoreka [{OK
' NOrpyXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Utoro no pazneny 28
Pa3znea 5. Pabora u MOIIHOCTB. JHepIrus
bubnuoreka [{OK
>1 Pa6ora u monsocts 6 . https://m.edso0.ru/7f416194
bu6nmorexa LIOK
5.2 Hpocteie mexarusmb! 8 2 https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprus > . https://m.edso0.ru/7f416194
Hroro no paszneny 19
Paznen 6. IloTopuTe/1bHO-0000 IAIOMIMIT MOAY.Tb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6 bubmmorexa LIOK
' https://m.edso00.ru/7f416194
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME
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8 KVIACC

KosnyecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CTpoeHne 1 CBOICTBA BEIECTBA 6 Bubmaorexa IOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenosbie nporecce! 33 1 6.5 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 39
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 9 1 bubnuorexa [JOK
' TeJa U UX B3aUMO/ICHCTBUS https://m.edsoo.ru/7f4181ce
2.2 TToCTOSIHHBINA DIIEKTPUYECKHUHA TOK 31 1 10 bubmaorexa LJOK
' JICKTP https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 MarnutbIe ABaCHUs 1 2 4 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DNIEKTpOMarHuTHask UHIYKIUS 7 1 1 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 58
Paspnen 3. IloBTOopuTe1bHO-00001IA01IHIT MOAY/Ib
3.1 TToBTOPUTENBEHO-0000IIAOITHA MOTYIIb 5 bubmmorexa LJOK
' p Harott oYy https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 5
OBIIEE KOJIMYECTBO YACOB I1O 102 5 295

I[TPOTPAMME
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9 KJIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €ro 30 1 4 bu6mmoreka [IOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanvonencrane Teil 18 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHBI COXPAHEHHS 15 . 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 63
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 8 3.5 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 bubnuoteka [JOK
' 9JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbIE SIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2 https://m.edso0.ru/7f41ada6
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 6 1 bubmorexa LHOK

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

4.3 Paznoxxenue 6eoro cBera B CEKTP 2 1 hitps://m.edsoo.ru/7f41ada6
Hroro no pazaeny 16
Paszgea S. KBaHTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjiomeHne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO A2pa > https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAcpHEIe peariut ! https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 16
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOTYJIb
6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3 bubnuorexa [JOK
' 0000IIarONTHi MOIYIIb) https://m.edsoo.ru/7f41a4ab
6.2 TennoBsie siBIeHUS (TOBTOPUTEIBHO- 3 bubnuotexa [JOK
' 0000MIArOIINIT MOTYJITB) https://m.edsoo.ru/7f41a4a6
6.3 ONEKTPOMAarHUTHbIE SIBICHUS 3 1 bubnuoreka [IOK
' (MOBTOPUTEITBHO-0000IIAFOIIIIA MOYIIb) https://m.edsoo.ru/7f41a4a6
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1 bubnuoteka [JOK
' 0000MIArOITHIT MOTYJITB) https://m.edsoo.ru/7f41a4a6
6.5 [ToBTOpHTENEHO-0000IIAIOINIT MOTYITH 4 bubmorexa [OK
' P HHarot w https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
OBILIEE KOJIMYECTBO YACOB I10 136 26.5

I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
undgpoBbie
Ne Tema ypoka Kontpoar IIpakTHyecku 00pazoBaTeLHbIe
n/n Bcero  Hble pecypcbl
e padoThbl
padoThI
dakTt
®u3uKa — HayKa O PUPOJIE. bubmorexa LIOK
1 1 https://m.edso0.ru/7f416
SIBneHns npupobl
194
bubmuorexa [JOK
2 dusnyeckue BICHUS 1 https://m.edsoo.ru/7f416
194
®Du3nvecKue BETUYNHBI. bubmuorexa [JOK
3 PasmepHocTh. Ou3nueckue 1 https://m.edsoo.ru/7f416
npubopsl. [TorpenrHocty npu 194
MPSIMBIX U3MEPEHUAX
Ypok-uccienoBanue bubnuotexa [JOK
4 "H3mepeHue TMHEUHBIX 1 1 https://m.edsoo.ru/7f416
pa3MepoB TeN U MPOMEKYTKOB 194
BpEMEHU"
JlaGopaTtopHnast pabota bubnmuorexa [JOK
5 "U3mepenune 00bEMa 1 1 https://m.edsoo.ru/7f416
KUAKOCTHU U TBEPOTO Tena" 194
JlaGopaTtopHnast pabota bubnmuotexa [JOK
6 "OmnpeaencHue pa3MepoB 1 1 https://m.edsoo.ru/7f416

Maisx Ten. Merox psaoB"

194
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MGTOI[BI HAay4YHOI'O ITIO3HAHUS.

Onucanne GpU3nIecKux

bubmuorexa [JOK
https://m.edso0.ru/7f416

! SIBJICHHH C TIOMOIIIBIO 194
MoJesen
Ypok-uccnenoBanue bubnmoreka [JOK
"IIpoBepKa rUIIOTE3HI: https://m.edsoo0.ru/7f416
3 JATBbHOCTH MOJIETA IIapuKa, 194
MYyIEHHOTO TOPU30HTAIIBLHO,
TeM OoJbIie, YeM OOJIbIIe
BBICOTA ITycKa"
CraproBasn bubmuoreka [JOK
9 https://m.edsoo.ru/7f416
AMATHOCTHYECKasi padoTa
194
JlaGopaTtopHnast pabota bubnuorexa [JOK
"OreHKa qUaMeTpa aToMma https://m.edsoo.ru/7f416
METO/IOM PSIOB (C 194
10 HCITOJIb30BaHUEM
dororpaduit)" Ctpoerue
BemiecTBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA
Ypok-uccnenoBasue bubnunoreka [JOK
"HaOroneHne TenaoBoro https://m.edso0.ru/7f416
1 pacmupenusi ra3oB. OTBITHI 194

1o oOHapy>KEHUIO 1eHCTBUA
CHJI MOJIEKYJISIPHOTO
NpUTSKEHUA"
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JIBM>KEHUE YacTUll BELIECTBA.

bubmuorexa [JOK

12 Huddysus. BpoyHosckoe https://m.edsoo.ru/7f416
JBUKCHHE 194
Ypok-uccnenoBanue bubnmoreka [JOK

13 "HaOxnronenue u o0bsiCHEHUE https://m.edsoo0.ru/7f416
OpOYHOBCKOTI'O ABM)KEHUS U 194
mubdy3un"

BzaumopeiicTBue yactun bubnuorexa [JOK

14 BEILIECTBA: MPUTSHKCHUE U https://m.edsoo0.ru/7f416
OTTaJIKUBAaHUE 194
ArperaTHble COCTOSTHUS bubnnoreka [JOK

15 BenrectBa. OcoOOEHHOCTH https://m.edsoo0.ru/7f416
arperaTHBIX COCTOSTHUN BOJIBI 194
Mexannueckoe IBIDKEHHUE. bu6mmoreka [IOK

16 [TyTb, Tpaekropwus, https://m.edso0.ru/7f416
nepeMenieHme 194
PaBaomepHOE 1 bubnnoreka [JOK

17 HEpaBHOMEPHOE JBHIKCHUE. https://m.edso0.ru/7f416
CkopocTb 194
Haxoxnenue ckopocTu, myTu bubnnoreka [JOK

18 Y BPEMEHH ITPU PAaBHOMEPHOM https://m.edso0.ru/7f416
NPSIMOJIMHEHHOM JTBUKCHUHT 194
JlaGopartopHas paboTa bubnuorexa [IOK

19 "OmnpeneneHne CKOpoCTH https://m.edsoo0.ru/7f416
PaBHOMEPHOTO JIBUKEHUs" 194
I'paduku npsmonarHERHOTO bubamorexa IOK

20 P P https://m.edsoo.ru/7f416

PaBHOMCPHOI'O ABUKCHUS

194
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Pemenue 3agay o reme

bubmuorexa [JOK

21 N https://m.edso0.ru/7f416
"Pacuet cpenneit ckopoctu"
194
JlaboparopHas paboTa bubnmoreka [JOK
"OnpeneneHue cpeaHen https://m.edsoo.ru/7f416
22 CKOpPOCTH CKOJILKEHUS OpycKa 194
WM [IapUKa [0 HAKIOHHOU
IJI0CKOCTH"
OTHOCUTENHHOCTD JIBHXKCHHUSI. bubnuorexa [JOK
23 CroxeHre CKOPOCTeH MpH https://m.edsoo0.ru/7f416
napajuieJIbHOM JIBHKCHUN 194
[lonyyenue u ananus bubnuoreka [IOK
24 rpaMKOB 3aBUCUMOCTH ITYTH https://m.edsoo0.ru/7f416
Y CKOPOCTH JIBHIKEHUSI OT 194
BpEMEHU
Pemenue rpadguueckux 3agau bubnnoreka [JOK
o5 no Teme "MexaHuKa. https://m.edsoo.ru/7f416
PaBHOMepHOE 194
HpsIMOJIMHEIHOE ABMKEeHue"
SIBnenue nHepuuu. 3aKOH bubmorexa IOK
26 — https://m.edsoo.ru/7f416
194
B3auMopaelicTBue Tea Kak bubmuorexa [JOK
NpUYMHA U3MEHEHUs https://m.edsoo.ru/7f416
27 ckopocTu. Macca Tena Kak 194

MEpa MHCPTHOCTHU TCJIa IPpU
MOCTYNAaTCJIbHOM ABHUXXCHUU
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Ypok-uccnenoBanue

bubmuorexa [JOK

28 "CpaBHEHHE Macc 110 https://m.edsoo.ru/7f416
B3aUMO/JICUCTBUIO TEN" 194
bubmuoreka [JOK
29 [TnoTHOCTH BemiecTBa https://m.edsoo.ru/7f416
194
JlaGopaTtopHnas pabota bubmuorexa [JOK
30 "OmnpeaenacHue IIOTHOCTH https://m.edsoo.ru/7f416
TBEPI0TO Tema" 194
Permrenue 3agad mo reme bu6mmoreka [IOK
31 "Macca tena. ITnoTHOCTB https://m.edsoo.ru/7f416
Beliecrsa” 194
CmecH U CILIaBBI. bubmuoreka [JOK
32 [ToBepXHOCTHAS M JIMHEHHAS https://m.edsoo.ru/7f416
INIOTHOCTh 194
[ToaroroBka Kk KOHTPOJIBHOMN bubnnorexka [JOK
pabote o Teme "dusznka — https://m.edsoo.ru/7f416
HayKa O IpUpOJIE. 194
33 [lepBoHavanbHbBIE CBEACHUS
00 aTOMHO-MOJIEKYISIPHOM
CTPOEHHUH BEIECTBA.
Mexanuka"
KonTposbHnasi padora no bubnuorexa [IOK
Teme ""®u3nKa — HayKa 0O https://m.edsoo.ru/7f416
34 npupone. Ilepponayanbubie 194

cBeIeHHs1 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOEHH U
Bemecrsa. Mexanuka'"
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Cuia. SIBneHue TAroTeHus.

bubmuorexa [JOK

35 https://m.edsoo.ru/7f416
Cuna TsKecTu
194
Nzobpaxenue cui. Pemenue bubnmoreka [JOK
36 3aa4 1o Teme "OrnpeneneHne https://m.edsoo.ru/7f416
CHJIBI TSKECTH" 194
bub6mmoreka [IOK
37 Cuna ynpyrocta. 3akoH ['yka https://m.edsoo.ru/7f416
194
Bec tena. Usmepenue cui. bubmmorexa LIOK
38 https://m.edsoo.ru/7f416
Junnamometp
194
Ypok-uccienoBaHue bu6mmoreka [IOK
39 "HaGnroaeHue N3MEHEHUS https://m.edso0.ru/7f416
CKOPOCTH TIpU 194
B3aUMOJICUCTBUM TeNT"
Pemenue 3agad mo reme bubmorexa [JOK
40 https://m.edsoo.ru/7f416
"Cuna ynpyroctu. Bec Tena"
194
JlaGopaTtopHnast pabota bubnuorexa [JOK
"OMNBITHI, IEMOHCTPUPYIOIIHE https://m.edsoo.ru/7f416
41 3aBHCHUMOCTH PaCTSHKEHHUS 194
(medopmarivn) MpyKUHBI OT
IIPUJIOKEHHOM CHIbI"
bu6mmorexa [IOK
42 Cua TpeHus https://m.edsoo.ru/7f416

194
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Cio)xeHue cuil.

bubmuorexa [JOK

43 . https://m.edsoo.ru/7f416
PaBHonelicTByIOIIAs cruiia
194
Pemienue 3anay 1o reme bubmuoreka [JOK
44 "CnoxeHue CHIL. https://m.edsoo.ru/7f416
PaBrOpeiicTBYIOmAs cra 194
Penrenue 3amad mo reme bub6mmoreka [IOK
45 "Bzaumopeiicteue tea. Cuib https://m.edso0.ru/7f416
B MexaHuke" 194
KonTpoasHnas pabora no bubnnoreka [JOK
46 Teme ""B3anmojeiictBue https://m.edsoo.ru/7f416
Tea" 194
JlaGopaTopHnas pabota bubnnoreka [JOK
"ONbITH, IEMOHCTPUPYIOIIHE https://m.edso0.ru/7f416
3aBUCHUMOCTH CHJIBI TPEHHS 194
47 CKOJIb)KEHUS OT CHJIbI
JABJICHUS U XapakTepa
COTIPUKACAIOIITUX CS
noBepxHocTei"”
Pemrenue 3anay o teme bubmuorexa [JOK
48 "Bzaumoneiicreue ten. Cuibl https://m.edsoo0.ru/7f416
B MeXaHUKe" 194
Pemenue 3agau no reme bubnmoreka [JOK
"Cuna tpenus". Ypok- https://m.edsoo.ru/7f416
49 HCCJICIOBAHKE 110 TEME 194

"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS OT TUTOIIIA TN
CONPUKOCHOBEHUSA"
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bubmuorexa [JOK

50 JlaBieHre TBEPABIX TEI https://m.edso0.ru/7f416
194
Y PpOK-3KCIIEpUMEHT bubnmoreka [JOK
51 "CriocoObl onpeaeneHus https://m.edsoo0.ru/7f416
JaBJICHUS TBEpAOro Tena' 194
VYpoxk-uccienopanue bub6mmoreka [IOK
52 "3aBHCUMOCThH JIaBJICHUS Ta3a https://m.edsoo.ru/7f416
OT TeMneparypsl” 194
. bu6mmoreka [IOK
53 Hlapretiie xuAKOCTEH H https://m.edsoo.ru/7f416
ra3oB. 3akoH [lackais
194
bubmuoreka [JOK
54 [THeBMaTHYECKHE YCTPOHCTBA https://m.edsoo.ru/7f416
194
3aBUCUMOCTH TaBJICHUS bubmmorexa [JOK
55 https://m.edso0.ru/7f416
KUJKOCTH OT TITyOUHBI
194
bu6mmoreka [IOK
56 I'uapocratnyeckuii mapagokc https://m.edsoo.ru/7f416
194
) " bubnuorexa [IOK
57 ¥pok-nipoext “syeite https://m.edsoo.ru/7f416
coo0IaroIuUXcst cocya0B"
194
Ypok-koHpepeHIus bubnmoreka [JOK
58 "T'unpaBnuueckue https://m.edso0.ru/7f416

MEXaHU3MBI"

194
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Hcnonp3oBaHue BLICOKUX

bubmuorexa [JOK

59 JIABIICHUI B COBPEMEHHBIX https://m.edso0.ru/7f416
TEXHOIOTHIX 194
Pemenne 3amad mo Teme Bubmorexa LIOK
60 https://m.edso0.ru/7f416
"JlaBJICHHE KUIKOCTH"
194
ATtMocdepa 3emin U Bubmiorexa LIOK
61 . https://m.edso0.ru/7f416
MIPUYUHBI €€ CYIIECCTBOBAHMS
194
Ypok-uccienoBaHue bu6mmoreka [IOK
62 "TIposiBiieHue AEHCTBHS https://m.edso0.ru/7f416
aTMoc(epHOro JTaBiIcHuUS" 194
H3mepenune atMochepHOro bubmmorexa [IOK
63 https://m.edso0.ru/7f416
nasneHus. OnbiT Toppuuem
194
3aBUCUMOCTH aTMOC(HEPHOTO bubnuorexa [JOK
JIaBJIEHUS OT BBICOTHI HaJl https://m.edso0.ru/7f416
64 ypoBHeM Mopsi. [Ipubops! amns 194
U3MepeHus aTMOC(HEpHOTO
JIaBIICHUS
bapomeTtp-anepown. bubnuoteka [JOK
65 ATMochepHOe TaBleHHE Ha https://m.edsoo.ru/7f416
pa3IMYHBIX BBICOTaX 194
BritankuBaromag cuia. 3akoH bubmorexa [JOK
66 https://m.edso0.ru/7f416

Apxumena

194
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Pemenue 3agay o reme

bubmuorexa [JOK

67 https://m.edsoo.ru/7f416
"3akon Apxumena"
194
Ypok-uccnenoBanue bubnmoreka [JOK
"DKCTIepUMEHTATBHOE https://m.edsoo.ru/7f416
68 oOHapyXeHHE NEHCTBUS 194
JKHJIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopaTtopHnast pabota bubnuorexa [JOK
"OmnpenencHue https://m.edsoo.ru/7f416
69 BBITAJIKUBAOIICH CHIIBI, 194
JEHCTBYIOLLEH Ha TeloO,
MOTPY>KEHHOE B KUJIKOCTh"
bu6mmoreka [IOK
70 [TnaBanue Te https://m.edsoo.ru/7f416
194
JlaboparopHas paboTa bubnmnorexa [JOK
"HccnemoBaHue 3aBUCUMOCTH https://m.edso0.ru/7f416
71 Beca Tejia B BOAE 0T 00beMa 194
MOTPYKEHHOU B KHJIKOCTh
gacTu Tena"
Bo3znyxomnaBanue. [linaBanue bubmorexa HOK
72 cyo8 https://m.edsoo.ru/7f416
194
Pemenue 3agau no reme bubnmoreka [JOK
73 "3akoH Apxumena. Y cloBHs https://m.edso0.ru/7f416

IaBaHus Tei"

194
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Pemenue 3agay o reme

bubmuorexa [JOK

74 "JleiCTBHE XKHUAKOCTH U Ta3a https://m.edso0.ru/7f416
Ha MOrPY>KEHHOE B HUX TEI0" 194
Ypox-mipoexT bubnmoreka [JOK
"KonctpynpoBanue https://m.edsoo0.ru/7f416
75 apeoMeTpa WM JIOAKU U 194
orpezeseHue
rpy30M0abEMHOCTH"
IToaroroBka Kk KOHTPOJIBHOU bu6mmorexa [IOK
76 pabote o Teme "JlaBnenue https://m.edsoo.ru/7f416
TBEPABIX TN, KUIAKOCTEH U 194
razoB"
KonTposbHnas padora no bubnnorexa [HOK
77 TeMe "'JlaBiieHHe TBePAbIX https://m.edsoo0.ru/7f416
TeJl, AKUJAKOCTel 1 ra3oB" 194
bu6mmoreka [JOK
78 Mexanndeckasi pabora https://m.edso0.ru/7f416
194
bu6mmoreka [JOK
79 MormHOCTh https://m.edsoo0.ru/7f416
194
Pemenue 3agau Ha bu6mmorexa [IOK
80 orpeneneHue padboTsl 1 https://m.edsoo.ru/7f416
MOIIHOCTHU 194
Pabota cuitbl TSHKECTH U CHITBI bubmmorexa LIOK
81 https://m.edso0.ru/7f416

TPEHHUS

194
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VYpoxk-uccnenoranue "Pacuér

bubmuorexa [JOK

82 MOII[HOCTH, Pa3BHBAEMOM MTPH https://m.edsoo.ru/7f416
HoanLéMe I10 JiecTHuie" 194
bubmuoreka [JOK
83 [IpocThiec MEXaHU3MBI https://m.edsoo.ru/7f416
194
MowmeHnT cuisl. [IpaBuio bubamorexa IOK
84 https://m.edso0.ru/7f416
MOMEHTOB 104
JlaGopaTtopHnas pabota bubnnoreka [JOK
85 "M3y4eHue mpaBuiia pelyara https://m.edsoo.ru/7f416
JUTSL TIOJIBUYKHOTO U 194
HETOIBIYKHOTO 0JI0KOB"
bubmuorexa [JOK
86 "3050TOE MIPaBHUIIO" MEXaHUKU https://m.edsoo.ru/7f416
194
VYpoxk-koHpepeHus bubnuorexa [JOK
g7 "TIpocThie MEXaHU3MBI B https://m.edsoo.ru/7f416
OBITY, TEXHHUKE, )KUBBIX 194
oprausmax”
Koaddunuent nonesnoro bubnuoteka [JOK
88 JCHCTBHUS TPOCTHIX https://m.edso0.ru/7f416
MEXaHU3MOB 194
Ypok-npoexT bubnuorexa [JOK
89 "TIpoekTHpOBaHUE https://m.edsoo.ru/7f416

MOJINCIIACTOB € 3aJJaHHBIMU
napamerpamu”

194
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Pemenue 3amau""3o0mo0Toe

bubmuorexa [JOK

npaBuio" https://m.edsoo.ru/7f416
90 .
MexaHuku/Bceepoccuiickas 194
poBepoyHas paborta
Pemienue 3anau 1o teme bubmuorexa [JOK
"PaboTa CHIIBI TSHKECTH | https://m.edsoo.ru/7f416
91 CHUIBI 194
Tpenus"/Bcepoccutickas
poBepoyHas paborta
JlaGopaTtopHnast pabota bubnuorexa [JOK
92 "Onpenencaue KIT https://m.edsoo.ru/7f416
[IOABVKHOTO U 194
HEIMOABWKHOTO OJIOKOB"
MexaHuueckast SHEprusl. bubnnorexa [HOK
93 Kunernueckas u https://m.edsoo.ru/7f416
MOTEHINATbHASI SHEPT S 194
3aKOH COXpaHEeHUs bubmorexa IOK
94 N https://m.edso0.ru/7f416
MEXaHHUYECKOH SHEePTHH
194
YPOK-3KCIIEpUMEHT bubnuoreka [IOK
"DKCIepUMEHTaIbHOE https://m.edsoo0.ru/7f416
OnpeAeeHue N3MEHEHUS 194
95 KHHETUICCKOU 1
MOTCHIINATBHON YHEPTHH MTPU
CKaThIBAaHHH TeJIa 110
HAaKJIOHHOM 1u1ockocTh”
IToaroToBKa K KOHTPOJIBHOMN bubnnorexa [JOK
96 pabote o Teme "Pabora u https://m.edsoo.ru/7f416

MOIIHOCTb. DHeprus"

194
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KonTpoJsbHnas pabora no

bubmuorexa [JOK

97 Teme ""PaGoTa u MOIIHOCTb. 1 https://m.edsoo.ru/7f416
OHeprus" 194
Pabora ¢ Tekctamu 1o Teme bubmnorexa LIOK
98 | .\ 1 https://m.edso0.ru/7f416
MexaHn4eckoe ABUKEHUE
194
PaGora ¢ Tekcra 0 TEME Bubmiorexa LIOK
Ta ¢ TESKCTAMHM 10 TEM
99 | \ 1 https://m.edso0.ru/7f416
Crtpoenue BelecTa
194
Pabota c Tekctamu 1o Teme bubmorexa LIOK
100 | | 1 https://m.edsoo.ru/7f416
Cuiibl B ipupoje
194
PaGora ¢ Tekctamu 1o Teme bubmuoreka [JOK
101 " JlaBicHHE TBEPIBIX TE, 1 https://m.edso0.ru/7f416
JKHIKOCTEH U ra3oB" 194
Pabota c Texctamu 1o Teme bubnuorexa [JOK
102 "Oueprus. [IpocTeie 1 https://m.edso0.ru/7f416
MeXaHU3MBbI'" 194
OBHIEE KOJIMYECTBO YACOB 102 93

[10 ITPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne
Tema ypoka Kourposbuble IIpakTHyeckue wHppoBhIe
n/m Bcero o0pa3oBaTe/bHbIE
padoThI padoThI ®
aKT pecypchl

O
Octoniic nonoertns Buamorera LIOK

1 yUp . 1 https://m.edsoo.ru/7f41
KHHETHYECKOW TEOPHU U UX 81ce
OTIBITHBIC TIOJITBEPKICHUS =
Macca u pa3mep aTOMOB 1 Bubnuorexa LIOK

2 PasMep 1 https://m.edsoo.ru/7f41
MOJIEKYI

8lce

Monenu TBEpIOTO, bu6mmoreka [IOK

3 KHJIKOTO M Ta3000pa3HOro 1 https://m.edsoo.ru/7f41
COCTOSIHUH BEIeCTBa 8lce
VYpoxk-koHpepeHus
"Kpucrannuueckue n bubnuoreka [IOK

4 amop¢usle Tena. ['paden. 1 https://m.edsoo.ru/7f41
[Tonyuyenue 8lce
HCKYCCTBEHHBIX ajIMa3oB"
CmauuBaHue u bubmuoreka [JOK

5 KAl PHOCTb. 1 https://m.edsoo.ru/7f41
IToBEepXHOCTHOE HATSKEHUE 8lce
TennoBoe pacmmpenne n Bubmiorexa LIOK

6 P P 1 https://m.edsoo.ru/7f41
cHKaThe 81ce
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TemnoBoe nBUKEHHUE.

bubmuoreka [JOK

7 Tentmeparypa https://m.edsoo.ru/7f41
8lce
bubmuoreka [JOK
8 TemmepaTypHbIC TIKATBI https://m.edsoo.ru/7f41
8lce
Bnytpennsis saneprus u bubmmorexa LIOK
9 . https://m.edsoo.ru/7f41
CrocoObl €€ N3MEHEHHUS
8lce
bubmuorexa [JOK
10 Busl Temionepeaaun https://m.edsoo.ru/7f41
8lce
Ypok-koH(bepeHus
"Hcnonp30BaHue TEILIOBBIX bubmuorexa [JOK
11 CBOJCTB BEILECTB U https://m.edsoo.ru/7f41
MaTepuasoB B LEJIX 8lce
sHeprocoepexxeHus"
KonmnyecTBO TEMmIOTHI. bubmorexa LIOK
12 https://m.edsoo.ru/7f41
VY aenpHas TEMI0EMKOCTh
8lce
Ypoxk-uccienoBanue
"Hpolaeplfa TUIIOTE3bI BuGmorexa LIOK
13 FHHCHHOM SaBHCHMOCTH https://m.edsoo.ru/7f41
JUTHHBI CTOJIOWKA JKHJIKOCTH 81ce
B TEPMOMETPUUYECKOM -
TpyOKe OT Temmeparypbl"”
YpaBHEHHE TEIIOBOTO bubmmorexa LIOK
14 https://m.edsoo.ru/7f41

OanaHca. TerurooOMeH U

8lce
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TEIJIOBOE PAaBHOBECHE.
3axoH Herorona—PuxmMaHa

Jlaboparopnas pabota
"UccnenoBanue siBIeHUs

bubmuoreka [JOK

15 TEII000MEeHa TpH https://m.edsoo.ru/7f41
CMEIINBAHUH XOJIOIHOHN 1 8lce
ropstaeit Boanl"
Pemenue 3amaq mo reme bu6mmorexa [IOK

16 "TemooOMeH U TEIJIOBOE https://m.edsoo.ru/7f41
paBHOBecHe" 8lce
JlaGoparopHnas pabota
"OmnpeneseHue KoJu4ecTBa Butnorexa LOK

17 TGHH?TBL]IOqueHHOFO https://m.edsoo.ru/7f41
BOJION MpHU TEIJI000MEeHe ¢ 81ce
HarpeThiM METATUICCKIM -
IUAIUHIPOM"
[1naBneHue u oTBEpACBaHHE BuGmiorexa [IOK

18 KPHETATITIHCCIX BEHCCTE. https://m.edsoo.ru/7f41
VY nenwbHas TemioTa
TIJIaBJICHUS 8lce
F;f:ﬁ;i;aeﬂzq 110 Teme bu6nmoreka [JOK

19 oTBEpCBANTIE https://m.edsoo.ru/7f41

" 8lce

KPUCTATUICCKHUX TeIT
JlaGopatopHnas pabora bubnuorexa [IOK

20 "OnpeneneHne yaeabHOMU https://m.edsoo.ru/7f41

TEIUIOTHI IUIaBJIEHU Jbaa"

8lce
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Ypoxk-uccienoBanue
"CpaBHEHHE TTPOIIECCOB

IUIaBJICHHS bu6mmoreka [IOK
21 KPUCTAUTHIECKUX TN U 1 https://m.edsoo.ru/7f41
pasMsTYeHUs IPU 8lce
HarpeBaHuu aMop(HBIX
Ten"
[TapoobpazoBanue u Bubmiorexa LIOK
22 https://m.edsoo.ru/7f41
KoHieHcanus. Mcrnapenne
8lce
Kunienue. Y nenbHas
TEIUIOTa apOo0Opa30BAHUSI. bubmmoreka [IOK
23 3aBHCHUMOCTh TEMIIEPATYPhI https://m.edsoo.ru/7f41
KHIIEHUS OT aTMOC(epHOro 8lce
JIaBJICHUS
Pemenue 3amad mo reme bu6mmorexa [IOK
24 "TTapooOpazoBanue u https://m.edsoo.ru/7f41
KureHue" 8lce
Ypok-uccnenoBanue
"£6T)$ICH6HI/IJ16 3aBUCUMOCTH bubmmoreia LIOK
25 1 https://m.edsoo.ru/7f41
TEMIIEPATYPHI KUTICHUS OT
) 8lce
JaBJICHUS
HacsbitieHnbIif u bu6mmorexa [IOK
26 HEHACBIIECHHBIIN map. https://m.edsoo.ru/7f41
Bnaxknocts BO31yXxa 8lce
BitaxxHocTh BO31yXa U €€ bubnuorexa [IOK
27 usMepenue. JlabopaTopHas 0.5 https://m.edsoo.ru/7f41

pabora "Onpenenenue

8lce
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OTHOCHUTEIBHON BIAXKHOCTU
BO3ayXa"

28

Pemenue 3agay no teme

bubmuorexa [JOK
https://m.edsoo.ru/7f41

Bnaxnocts 8lce
PemeHHev 3a/a4 U aHAJIU3 BuGmorexa LOK
29 CHTYALIH, CHAARERIX C https://m.edsoo.ru/7f41
SIBJICHUSIMU UCTIAPEHUS U
8lce
KOH/JICHCAIIUU
DHeprus TOILIMBA. bubnnoreka [JOK
30 VnensHas Temmiora https://m.edsoo.ru/7f41
cropaHus 8lce
[TpunHIMIBI paGOTHI Bubmiorexa LIOK
31 . https://m.edsoo.ru/7f41
TEIUIOBBIX JBUTATENEH
8lce
[TapoBas TypOuHa. bubnuoteka [JOK
32 JIBuraTess BHYTPEHHETO https://m.edsoo.ru/7f41
CTOPaHHUs 8lce
bu6mmoreka [IOK
33 KIIJ] TerutoBoro aBurareis https://m.edsoo.ru/7f41
8lce
Pemenue 3amgau no reme bubnmoreka [JOK
34 "KIIJI TermoBoro https://m.edsoo.ru/7f41
nsurareins” 8lce
Ypok-KoH(pepeHI s
"'IPCHHOBLI(S IlF])SI/Il“I;TCJII/I u bubmorexa HOK
35 https://m.edsoo.ru/7f41

3alllUTa OKPYKAOIIEeH
cpenbr"”

8lce
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TeruoBsle IOTEPH B

bubmuoreka [JOK

36 https://m.edsoo.ru/7f41
TETTIOCETSIX 81ce
3aKOH COXpaHEHUS U Butmnorexa LOK

37 HPCBPATICHILI SHEPTHH B https://m.edsoo.ru/7f41
MEXaHHYECKUX ¥ TEIIOBBIX 81ce
rporieccax
IToaroroeka k
KOHTPOJILHOHM paboTe 1o bubmmoreka [IOK

38 teme "TerioBbie ABICHHUS. https://m.edsoo.ru/7f41
V3meHeHne arperaTHbIX 8lce
COCTOSHHUH BerecTna'"
KOHT[')'OJII)HHJI pabora 1o Butmorexa LOK

39 Teme "TerIonsIe AReH. https://m.edsoo.ru/7f41
I/I3M€H€HI/\IJ6 arperaTHi.Ix 81ce
COCTOSIHHI BEIIECTBA
Onektpuzanus Ten. [[Ba bubmorexa LIOK

40 POJA FAPALOB https://m.edsoo.ru/7f41

8lce

Ypoxk-uccienoBanue
"I/Il)ccneL[OBaII{[He croco6oB bubmiorexa HOK

41 https://m.edsoo.ru/7f41
Pa3IMYHBIX BEIICCTB 81ce
Ha3JIEKTPU30BBIBATHCA" -
BzaumoneiictBue bubmuoreka [JOK

42 3apsDKEHHBIX TeJl. 3aKOH https://m.edsoo.ru/7f41
Kynona 8lce
DneKTpruYecKoe moJie. bubnuotexa [JOK

43 Hanpsx€HHocTh https://m.edsoo.ru/7f41

QJICKTPHUYCCKOTIO ITOJIA.

8lce
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[IpuHnun cyneprno3unumn
NEKTPUYECKUX MTOJIEH

Hocurenu snexkrpuyeckux

bubmuorexa [JOK

44 3aps0B. DIEMEHTAPHBIH https://m.edsoo.ru/7f41
3apsia. CTpoeHue aToma 8lce
3aKOH COXpaHEHHS Bubmiorexa LIOK

45 https://m.edsoo.ru/7f41
AIEKTPUUECKOTO 3apsiaa

8lce

[IpoBOAHMKY, TUIAEKTPUKH Bubmiorexa LIOK

46 ’ https://m.edsoo.ru/7f41
Y TIOJTYTIPOBOTHUKHU 81ce
Ypok-koHbepeHIus bubnuorexa [JOK

47 "DeKTpu3anus B https://m.edsoo.ru/7f41
HOBCEIHEBHOMN XU3HU" 8lce
Pemenue 3amaq mo reme bu6mmoreka [IOK

48 "3aKOH COXpaHEeHHUs https://m.edsoo.ru/7f41
ANEKTPUYECKOTO 3apsa’ 8lce
DNEeKTPUYECKHM TOK. bubnunoreka [JOK

49 HcroyHuku https://m.edsoo.ru/7f41
AIEKTPUIECKOTO TOKA 8lce
Ypoxk-uccienoBanue
"HccnenoBanue OelCTBUS bubmuorexa [JOK

50 AJIEKTPUUYECKOTO MOJIS Ha https://m.edsoo.ru/7f41
MTPOBOTHUKH U 8lce
JUDJIEKTPUKA"
DNEeKTpUUECKUN TOK B Bu6miorexa LIOK

51 https://m.edsoo.ru/7f41

METaJl1ax

8lce
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DNEeKTPUUYECKHI TOK B

bubmuoreka [JOK

52 https://m.edsoo.ru/7f41
KHUAKOCTAX U razax 8lce
bubmuoreka [JOK
53 DneKTpuyuecKkas 1emnb https://m.edsoo.ru/7f41
8lce
bu6mmoreka [IOK
54 Cua Toka. Ammepmerp https://m.edsoo.ru/7f41
8lce
DJIEKTPUYECKOE bubmmorexa LIOK
55 https://m.edsoo.ru/7f41
HanpsbkeHue. BonsTmeTp
8lce
JlaGoparopHnas pabota
"CGOII?KB. If I/ICHzTaHI/Ie bubamorexa IOK
56 . https://m.edsoo.ru/7f41
ANEKTPUYECKOM ueim 81ce
MOCTOSIHHOTO TOKa
3aBUCHUMOCTD CHJIBI TOKA OT bubnuotexa [JOK
57 HanpspkeHus. 3akoH Oma https://m.edsoo.ru/7f41
JUIS y4acTKa [enu 8lce
JlaboparopHnast pabota
"HccnemoBanue
3aBUCHUMOCTH CHUJIbI TOKA, bubmuorexa [JOK
58 MIPOTEKAIOIIIETO Yepe3 https://m.edsoo.ru/7f41
PE3UCTOP, OT HAIPSKEHUS 8lce
Ha Pe3ncCTope U
CONPOTHUBIIEHUA pe3ucTopa”
DneKTpruYecKoe bubnuotexa [JOK
59 COTPOTUBIIEHUE. Y IETHbHOE https://m.edsoo.ru/7f41

COIIPOTUBJICHHUC

8lce
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Jlaboparopuas pabota
"OnpenaeneHue yaeiabHOTO

bubmuorexa [JOK

60 https://m.edsoo.ru/7f41
COIIPOTUBIICHUS
" 8lce
MIPOBOJHHKA
P
Pemene s 1o ene Bumoresa LIOK
61 P https://m.edsoo.ru/7f41
COIPOTHUBIICHUE. Y IeTbHOE
" 8lce
COIPOTUBIICHUE
Pemenue 3agau no reme bubmmoreia LIOK
62 8 https://m.edsoo.ru/7f41
"3akon Oma"
8lce
TlocienoBarenpHOE U bu6mmoreka [IOK
63 napajuieIbHOE COCTMHECHUS https://m.edsoo.ru/7f41
MIPOBOTHUKOB 8lce
JlaGopatopHnas pabora
HH
A —— bimorera LIOK
64 P https://m.edsoo.ru/7f41
TP TIOCIIEIOBATEIFHOM
81lce
COCTUHEHUH JIBYX
pe3uctopon"
FﬁmeHHe 3a/1a4 10 TeMe BuGmorexa LOK
OCJIeIOBATEIHLHOE U
65 A https://m.edsoo.ru/7f41
napajuieTbHOE COCTUHECHUS
| 8lce
MTPOBOTHUKOB
JlaGopatopHnas pabora
"[IpoBepka npaBumna AJis bubnmoreka [JOK
66 CHJIBI TOKA MIPH https://m.edsoo.ru/7f41

MapajuIeIbHOM CO€IMHEHNH
pe3uctopon”

8lce
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Pemenue 3aau Ha
npuMeHeHue 3akona Oma

bubmuorexa [JOK

67 https://m.edsoo.ru/7f41
IUIS Pa3IudyHOTO 81ce
COEIMHEHUS IPOBOIHUKOB
DAL w BryTpentce bubmuorexa [JOK
68 CONPOTHBICHHE HCTOTHIIKA https://m.edsoo.ru/7f41
ToKa. 3akoH Oma 1i1d
y 8lce
TMIOJIHOM LIeTn
Pemenue 3agau no reme
"9J1C, BHyTpEHHEE bubnuorexa [JOK
69 COITPOTHBIICHUE UCTOYHHUKA https://m.edsoo.ru/7f41
TOKa. 3akoH OMa ig 8lce
noJiHou nenu"
Jlaboparopuas pabora
"Onpenenenne IC u bubnuotexa [JOK
70 BHYTPEHHETO https://m.edsoo.ru/7f41
COTMPOTUBIIEHUS UCTOYHHUKA 8lce
ToKa"
bu6mmoreka [IOK
71 [TpaBuna Kupxroda https://m.edsoo.ru/7f41
8lce
JlaboparopHnast pabota bubnuotexa [JOK
72 "ITpoBepka mpaBmi https://m.edsoo.ru/7f41
Kupxroda" 8lce
YI/II):;:;;E?:;:TH_HC bubmuoreka [JOK
73 https://m.edsoo.ru/7f41

aMIIEPHBIX XapaKTEPUCTUK
HEJIMHEHHBIX DJIEMEHTOB"

8lce
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Pabota snexTpuueckoro

bubmuoreka [JOK

74 TOKa. MOIIHOCTH https://m.edsoo.ru/7f41
ANEKTPUYECKOTO TOKa 8lce
Jlaboparopuas pabota
"Onpg):[eniﬂne ia6OTbI u bubmiorexa LIOK
75 https://m.edsoo.ru/7f41
MOIIHOCTH 3JIEKTPUYECKOTO
" 8lce
TOKa
Jowon oy s BuGamorera L1OK
76 https://m.edsoo.ru/7f41
ANEKTPUIECKOTO TOKA.
8lce
Kopotkoe 3ambikanne
Ypok-koHbepeHIus
"OOBSICHCHHE U TIPUHITUTT bubnuorexa [JOK
77 JNCHCTBHS TOMAIIHUX https://m.edsoo.ru/7f41
AJIEKTPOHArpeBaTEIbHBIX 8lce
nprdopos"
[Toxroroska k
KOHTPOJIbHON paboTe 1o
TeMe "DIeKTpUUIECKHe bubnuotexa [JOK
78 3apsizibl. 3apsuKEHHBIE Tea https://m.edsoo.ru/7f41
U UX B3aUMOJIEHCTBUS. 8lce
[TocTossHHBIM
AIEKTPUUYECKUN TOK"
KonTponbnas padota no
TeMe "DIeKTpuYECKHe BuGmorexa LOK
79 3aplbl. 3apIKCHHbIC Tea https://m.edsoo.ru/7f41

U UX B3aUMOJICHCTBHUS.
[TocrossHHBIM
AIEKTPUYECKUN TOK"

8lce
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TlocTossHHBIE MATHUTEHL.
MaruutHOE 110J1Ie 3eMIU U

bubmuorexa [JOK

80 https://m.edsoo.ru/7f41
€ro 3Ha4YeHUe i KU3HU Ha
8lce
3emuiie
Ypoxk-uccienoBanue
"N3y4yeHre MarHUTHOT'O
T0JIS1 TOCTOSTHHBIX BuGmorexa LOK
81 MATHHTOB IpH X https://m.edsoo.ru/7f41
00BEINHEHUN U 81ce
paznenenuu. Buzyanuzanus -
TIOJIsI TOCTOSIHHBIX
MarHuToB"
OnbIT Opctena. MarautHoe bubmmorexa LIOK
82 https://m.edsoo.ru/7f41
T0JI€ AJIEKTPUYECKOTO TOKA
8lce
OmneiT AMnepa. MarautHoe
I10JI€ KaTYIIKHU C TOKOM. bubnuoreka [IOK
83 [Tpumenenue https://m.edsoo.ru/7f41
3JEKTPOMAarHUTOB B 8lce
TEXHUKE
Cuna Amriepa u bubnuotexa [JOK
84 orpeJeneHue eé https://m.edsoo.ru/7f41
HaIpaBJICHUS 8lce
fg?;:fﬁj;‘;:fo Teme Bu6nmotexa LIOK
85 https://m.edsoo.ru/7f41

OIpeJIeIIeHNE €€
HanpasyeHus"

8lce
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DNEeKTpOABUTATEINb
MIOCTOSTHHOTO TOKA.

HUcnons3oBanue bubmmorexa LOK
86 " https://m.edsoo.ru/7f41
BJICKTpOI[BI/IFaTeJ'ICI/I B 81C€
TCXHHUYCCKHUX YCTpofICTBaX -
Y Ha TpaHCIIOpTE
J1ab o
f—.
87 yi a https://m.edsoo.ru/7f41
MAr"duTHOI'O IT1OJIsI Ha
" 8lce
IIPpOBOAHUK C TOKOM
Bceepoccuiickas Bubnuorexa LIOK
88 o Oze ouras paGora https://m.edsoo.ru/7f41
POBEp p 8lce
Bceepoccuiickas bubmmorexa LOK
89 0 Oge ouras pabora https://m.edsoo.ru/7f41
DPOBEp P 8lce
y -
Y porondepers buGorexa LIOK
90 p https://m.edsoo.ru/7f41
MIPUMEHEHUE
. 8lce
3J'I€KTpOI[BI/IFaTeJ'I€I/I
JI
"I?SOSaTOpHSH;a6§Ta bubnuoreka [IOK
H BAHUC U
91 TPyHp https://m.edsoo.ru/7f41
n3ydyeHue paboThbl
" 8lce
JJIEKTPOABUTATEINS
JI
"I;S;gazzi I::alil?[jfom bubmuoreka [JOK
92 p . https://m.edsoo.ru/7f41
SHGKTPO)IBI/IFaTeJ'ILHOI/I

YCTaHOBKH"

8lce
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Omnbrtel @apasest. 3akoH

bubmuoreka [JOK

93 3JIEKTPOMArHUTHOMN https://m.edsoo.ru/7f41
unaykiuu. [Ipasuno Jlenna 81ce
Ypok-uccieaoBaHue
"I/I;CCJIGI[OBafII/Ie WU3MEHEHUM bubarorexa IOK

94 https://m.edsoo.ru/7f41
3HAUYEHMsS ¥ HAMPABIICHUS 81ce
WHAYKIIMOHHOTO TOKa" .

Pemenue 3anau mo teme
"3akoH BHGK{IFpOMaFHI/ITHOf/'I Bubmotexa LIOK

95 https://m.edsoo.ru/7f41
nHaykuu. [IpaBuno 8lce
Jlenma"

DNeKTporeHeparop. bubnnoreka [JOK

96 CriocoOBbI MoJTydeHHSI https://m.edsoo.ru/7f41
3JIEKTPOIHEPTUU 8lce
KonTtponbHas pabora bubnuoreka [IOK

97 "JIeKTpOMarHUTHBIE https://m.edsoo.ru/7f41
SIBIICHUSA" 8lce
Pabora ¢ TekcTamu o Teme bu6nmoreka [JOK

98 "[TocTostHHBIH https://m.edsoo.ru/7f41
ANEKTPUYECKUH TOK" 8lce
Pabora ¢ Tekctamu o Teme bubnuorexa LIOK

99 https://m.edsoo.ru/7f41
"TermoBele IBICHUA"

8lce
Pabora ¢ Tekctamu o Teme
"DnexkTpudecKue 3apsbl. bubmmorexa LIOK
100 https://m.edsoo.ru/7f41

3apspKeHHBIC Tela | UX
B3auMojieiicTeue"

8lce
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101

102

VYpoxk-koHpepeHuus
"DNeKTpOCTaHIIUU HA
BO300HOBJIIEMBIX
HMCTOYHUKA SHEPTHH.
[Tpo6eMbI 3K0JIOTHH.
TomnuBHBIE 3IEMEHTHI U
anexTpomMoouaun"
PaboTa ¢ TekcTaMH 110 TEME
"MarHuTHbIE SIBJICHUSA U
AJICKTPOMArHUTHAS
UHIyKIUs"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

22.5

21.05.2027

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
8lce

bubmuorexa [JOK
https://m.edsoo.ru/7f41
8lce
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
MexaHuueckoe BUKEHHE.
1 MartepuanpHas Touka. CriocoOsbI 1 01.09.2026 bubmuorexa [JOK
OINMUCAHMSI MEXaHUIECKOTO https://m.edsoo.ru/7f41a4a6
JIBUKCHHUS
2 gﬁzﬁeﬁ:ﬁb 1 02.09.2026 >ommorexa LOK
R https://m.edsoo.ru/7f41a4a6
MEXaHUYECKOTO JIBHKEHUS
3 BekTopHble BEIUYNHBI, OTIEPAIIUT 1 04.09.2026 bubnnoreka [JOK
C BEKTOPaMH, MPOEKIIMH BEKTOPOB https://m.edsoo.ru/7f41a4a6
4 fjj:pfcnieiﬁ: e ETBHOPUI 1 08.00.2026 Domaorexa HOK
> TIepeMett R https://m.edsoo.ru/7f41a4a6
MJIOCKOCTH
PaBHOMEpHOE ITPAMOIMHEWHOE bubnuoreka [IOK
) 1 09.09.2026
IBUKEHUE https://m.edsoo.ru/7f41a4a6
P
6 "Si::if:?{i?nnzx)ﬁ;HeﬁHoe 1 11002026 Dromorera LIOK
I,), P R https://m.edsoo.ru/7f41a4a6
JIBUKCHHE
HepaBHOMepHOE NpsSMOIUHENHOE
7 nBwxenue. CpenHss u 1 15.09.2026 bubmuoreka [JOK
MTHOBEHHasi CKOPOCTh TeJia MpH https://m.edsoo.ru/7f41a4a6
HEpPaBHOMEPHOM JIBUIKEHUU
3 JlaGopaTtopHnast pabota 1 1 16.09.2026 bubnuotexa [JOK

"Omnpenenenne cpeHel CKOpOCTH

https://m.edsoo.ru/7f41a4a6
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CKOJIbXKEHHUS OpyCcKa WIN
JIBIDKCHHUSI IIAPUKA 110 HAKJIOHHOU
miockocty"

PaBHOyCKOpEeHHOE

bubmuorexa [JOK
i . 18.09.202
o TIPAMOJIIHCIHOE ABIDere 8.09.2026 https://m.edsoo.ru/7f41a4a6
Yckopenue
C
10 HKZ\IZSEZSZE??ZCTE;:E;? 22.00.2006 ~ Promoreia LIOK
P A ' A https://m.edsoo.ru/7f41a4a6
I'paduk ckopoctu
" 'I"(ejmeHne 3a/1a4 10 TeMe 13099006 BuGmorexa LOK
KOPOCTh PaBHOYCKOPEHHOTO .09.
P PapHoyerop \ https://m.edsoo.ru/7f41a4a6
MPSMOJIMHEHHOTO JIBHYKCHHS
IT
12 fflff ecsz::HZﬁl 25.00.2006 Prommoreia LIOK
p y pv R https://m.edsoo.ru/7f41a4a6
MPSIMOJIMHEHHOM JABM>KEHUU
JlaGopaTtopHnas pabota
13 "Omnpezenenne yCKOpeHus Tena 99.09.2026 bubnuotexa [JOK
IPY PaBHOYCKOPEHHOM JIBUKEHUH https://m.edsoo.ru/7f41a4a6
110 HAKJIOHHOM TIOCKOCTH"
Pemenue 3agad mo reme
14 "Tlepemerienue npu 30.09.2026 bubnnoreka [JOK
PaBHOYCKOPEHHOM https://m.edsoo.ru/7f41a4a6
MPSIMOJIMHEHOM JIBUKEHUH"
JlaGopaTtopHnast pabota
"HccnenoBanve 3aBUCUMOCTH
b K
15 MyTH OT BPEMEHHU NPH 02.10.2026 uonmorexa O

PaBHOYCKOPEHHOM JIBM)KEHUU 0e3
HavaJIbHOM ckopoctu"

https://m.edsoo.ru/7f41a4a6
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I'paduueckas uaTEpIIpETAIIUSL
YCKOpPEHHsI, CKOPOCTH,

& bu6mmoreka [IOK
16 HPOVACHHOTO TIyTH # 06.10.2026 https://m.edsoo.ru/7f41a4a6
nepeMeIeHus s
MPAMOJIMHEHHOTO JIBUKEHUS
Pemienue 3anay 1o reme
"I'padpuaeckas naTEpIIpETALTUS
17 yCK(ipeHHﬂ, CKOpOCTH, 07.10.2026 bubnnoreka [JOK
HPOWICHHOTO MTYTH U https://m.edsoo.ru/7f41a4ab
nepeMeIeHus s
MPSIMOJIMHEHHOTO JIBH>KCHUS"
YckopeHre cBOOOTHOTO A ICHUS. bu6mmoreka [IOK
18 09.10.2026
OnbiTel ["anunes https://m.edsoo.ru/7f41a4a6
19 P;T;: Heer;aeﬂszorg; Tﬁffo 13102026 Dnomorexa HOK
P . 8 o https://m.edsoo.ru/7f41a4a6
TTaJICHUS
20 JIBukeHue Tena, OpOIIeHHOTO O] 14.10.2026 bubmuorexa [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/7f41a4a6
P
21 ;fiiﬂz;aiaig O6m§1€ HHOT 16102026  Dromnorexa LIOK
CHHE Tend, Bpo f oro A https://m.edsoo.ru/7f41a4a6
MO/ YTJIOM K TOPU30HTY
JlaGopaTtopHnast pabota
29 HccnenoBanue ABMKEHUS Tea, 90.10.2026 bubmuorexa [JOK
OpOIIECHHOTO MO/ YIJIOM K https://m.edsoo.ru/7f41a4a6
TOpU30HTY"
Pemenue 3agad mo reme
b K
23 "JIBM>KEeHHE N0 JEHCTBHEM 21.10.2026 Honmoreka [1O

yCKOpeHUsi CBOOOHOTO NajieHus"

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

24 23.10.202
JIBIDKEHIIC 11O OKpYAKHOCTH 3.10.2026 https://m.edsoo.ru/7f41a4a6
JInneliHasa 1 yriaoBasi CKOPOCTb, bubmuoreka [IOK
25 04.11.2026
HepHOJ U YacToTa https://m.edsoo.ru/7f41a4a6
CKOpOCTh U YCKOPEHHE MPHU bubmuorexa [JOK
26 06.11.2026
JBHKEHUH 10 OKPYKHOCTH https://m.edsoo.ru/7f41a4a6
Pemienue 3anau 1o reme bubmuoreka [JOK
27 10.11.2026
"JIBUIKEHHE 110 OKPYKHOCTH" https://m.edsoo.ru/7f41a4a6
Ypoxk-koHpepeHuus
"P
28 a%HOBHZBa}(I)HeGOH caHue 11.11.2026 Bubmiorexa LIOK
npUOIMKEHHOE OITUCAHH A1
pHOJ https://m.edsoo.ru/7f41a4a6
pa3IM4YHBIX BUJIOB
MEXaHUYECKOTO JBUKEHUSA"
[ToaroroBka K KOHTPOJIBHON
paborte no Teme "MexaHnuyeckoe bubnnoreka [JOK
29 13.11.2026
IBUYKEHUE U CIIOCOOBI €r0 https://m.edsoo.ru/7f41a4a6
onucanus"
0 Memecommemen 17110005 PHOMOTeRa LIOK
g | o https://m.edsoo.ru/7f41a4a6
CIOCOOBI €ro ONMUCAHUS
Ilepssriit 3akoH Hbrorona. Bextop bubnuoreka [IOK
31 CHITBI 18.11.2026 https://m.edsoo.ru/7f41a4a6
Bropoii 3akon HeroToHa. bubnnorexka [HOK
32 20.11.2026
PaBHOp€lCTBYIOMIAS CHTa https://m.edsoo.ru/7f41a4a6
Tpernii 3akoH HproTOHA. bubnnoreka [JOK
33 24.11.2026
Cyrmepro3unus Cuil https://m.edsoo.ru/7f41a4a6
b K
34 Cuna ynpyroctu. 3akoH ['yka 25.11.2026 Homorexa LIO

https://m.edsoo.ru/7f41a4a6
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Pemenne 3agaug o reme "Cuia

bubmuoreka [JOK

35 27.11.2026
yrnpyroctu" https://m.edsoo.ru/7f41a4a6
JlaGopaTtopHnast pabota
36 ;HCCHGHOBa:f . SchZCHﬁf;He“ 01.12.2026 Domoreka HOK
WITBI TH, BO3HU i B A2.
HRLYTPYT ’ m https://m.edsoo.ru/7f41a4a6
MPYXKUHE, OT CTEIICHU
nedopMaluu IpyKUHbI"
Cuna tpenus. Koapdunuent bubnuorexa [JOK
37 02.12.2026
TPEHHUsI https://m.edsoo.ru/7f41a4a6
Jlab 0
38 uénoiaziiﬁi’é if);;;n nenTa 04122026 Dnomorexa LIOK
ped . B o https://m.edsoo.ru/7f41a4a6
TPEHUSI CKOJIbKCHUS
JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH bu6mmoreka [IOK
39 08.12.2026
CHJIBI TPEHUS CKOJIBKEHUS OT https://m.edsoo.ru/7f41a4a6
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"
40 I[BI/DKG?I/IG T€J 10 OKPY>KHOCTH 09.12.2026 bubnnorexka [JOK
MOJT IEHCTBUEM HECKOJIBKUX CHII https://m.edsoo.ru/7f41a4a6
3akoH bepHyiu u noxsEMHas bubnuotexa [JOK
41 11.12.2026
cuJia Kpbia https://m.edsoo.ru/7f41a4a6
VYpok-koHpepeHuus
"CoBpeMEHHbIE JIeTaTeNIbHbIE
amnmaparsl, Cy/ia Ha MOJIBOIHBIX
b K
42 KPBUTBSIX, aHTUKPBIIO Ha 15.12.2025 uonmorexa O

CKOPOCTHBIX aBTOMOOUJISIX.
JIBr>keHue rnoesaa Ha MarHUTHOM

noaymke"

https://m.edsoo.ru/7f41a4a6
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CuJia TSDKECTH U 3aKOH

bubmuoreka [JOK

43 16.12.2026
BCEMHPHOTO TATOTEHUS https://m.edsoo.ru/7f41a4a6
JIBr>KEeHUE Tea BOKPYT
bubmuoreka [JOK
44 rPaBUTALMOHHOTO IIEHTPA. 18.12.2026 https://m.edsoo.ru/7f41ada6
IIepBas kocMu4ecKas CKOPOCThb
bu6mmoreka [IOK
45 HeBecoMocTh u eperpy3ku 22.12.2026 https://m.edsoo.ru/7f41ada6
PaBHOBeCue MaTepualibHOM bubnnoreka [JOK
46 23.12.2026
TOYKH. AGCOIIOTHO TBEPIOE TEIO https://m.edsoo.ru/7f41a4ab
Mowmenr cuinsl. [IpaBuio bubnnorexa [JOK
4 MOMEHTOB 25.12.2026 https://m.edsoo.ru/7f41a4a6
Ypok-uccienoBaHue
Y bubnunorexa LIOK
48 Onpenenenue 'I;leHTpa TSKECTU 29.12.2026 https://m.edsoo.ru/7f41ada6
pa3IMYHBIX TeI
Nmnynsc tena. U3menenue
49 uMItysbca. IMmyibsc cumsl. 30.12.2026 bubnuoreka [IOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/7f41a4a6
B3aUMOo/IeiicTBHE
3aKOHbBI U3MEHEHUS U COXPAaHEHUS bubnnorexka [JOK
50 12.01.2027
UMITYJIbCa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1 P 13.01.2027
> CAITHBHOC ABIDREHHE 3.01.20 https://m.edsoo.ru/7f41a4a6
Pemenue 3anay no teme "3akoH
bubmuorexa [JOK
52 COXpaHEHHUs HMnynLca.” 15.01.2027 https://m.edsoo.ru/7f41adab
PeakTnBHOE OBIKEHIE
53 Mexanuueckas paboTa u 10.01.2027 bubmuorexa [IOK

MOIIIHOCTH

https://m.edsoo.ru/7f41a4a6
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PaboTa cubI TSKECTH, CHIIBI

bubmuoreka [JOK

54 20.01.2027
YIPYTrOCTH M CHIIBI TPEHUS https://m.edsoo.ru/7f41a4a6
JlaboparopHas pabota
55 TO:S; iﬂiﬂfﬁﬁf L;f)im 20012027 Dromorera LIOK
P PP P o https://m.edsoo.ru/7f41a4a6
JBUKCHHUH TeJa 10
TOPU30HTAILHOU MOBEPXHOCTH"
bu6mmorexa [IOK
26.01.2027
% CBSI3b SHEPIHH i1 paCOTHI 6.01.20 https://m.edsoo.ru/7f41a4a6
JlaGopaTtopHnas pabota
57 gnpefffpf I;H;ifogngﬁlsa ¢ 27.01.2027  Dromorexa LIOK
YIPYT PrTIOA Py o https://m.edsoo.ru/7f41a4a6
WCIIOJIb30BaHUEM HETIOBUKHOTO
M TOJABIDKHOTO OJIOKOB"
bu6nmoreka [JOK
58 [ToTeHumanbHas sHEPrUs 29.01.2027 https://m.edsoo.ru/7f41adab
Kunernueckas sneprus. Teopema bubnnorexka [JOK
59 02.02.2027
0 KHHETUYECKOW YHEPTHH https://m.edsoo.ru/7f41a4a6
3aK0H U3MEHEHHS U COXPAHCHUS bubnuotexa [JOK
60 03.02.2027
MEXaHUYIECKOW YHEPTHH https://m.edsoo.ru/7f41a4a6
61 l;e;[ e: Tniaiaq zoafﬁi;gamm 05.02.2027 Promorexa HOK
SMeHe coxpare . o https://m.edsoo.ru/7f41a4a6
MEXaHHYECKOH dHEepTUn
IToaroroBka Kk KOHTPOJIBHOU
62 pabote o Teme 09.02.2027 bubnuorexa [IOK

"B3auMonenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

https://m.edsoo.ru/7f41a4a6
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KonTtponbHast pabora o Teme

bubmuorexa [JOK

63 "B i .3 .02.
SaI/IMO,I[CI/I::TBI/Ie TeJl. 3aKOHBI 10.02.2027 https://m.edsoo.ru/7f41ada6
COXPaHCHHUS
KonebarenpHOe ABMKECHHUE.
OCHOBHbIE XapaKTEPUCTUKHU bubnmoreka [JOK
64 12.02.2027
KOJICOAHHUI: TIEPHO/I, YacTOTa, 0220 https://m.edsoo.ru/7f41a4a6
aMILTATY1a
MareMaTH4ecKuil U NPy KUHHBINA
. JIab 0
65 yﬁﬂcﬁfﬁaﬂieoff}fﬁffﬂif; o 05 16.02.2027 ~Pnomorexa LIOK
! . ' o https://m.edsoo.ru/7f41a4a6
nepuoja KojaebaHuil rpy3a Ha
HUTHU OT JJIMHEI HUTA"
JlaGopaTtopHnast pabota
"UccnenoBanre 3aBUCUMOCTH bu6mmoreka [IOK
66 1 17.02.2027
neproa KojeOaHui Py KMHHOTO https://m.edsoo.ru/7f41a4a6
MasiTHUKA OT MaccChl rpy3a”
bu6nmoreka [JOK
67 r 0 19.02.2027
APMOTITTCCITHE KOMCOAI 9.02.20 https://m.edsoo.ru/7f41a4a6
J
68 ";Shjgazl::;aﬂc§26$;a 1 23.02.2027 ~Duomorexa HOK
P YEROP .\ R https://m.edsoo.ru/7f41a4a6
CBOOOHOTO MaJACHUS
69 ﬁfﬁx icmiﬁiolfsjf:g:;m 24.02.0027 ~ Promoreia LIOK
yHA ' o https://m.edsoo.ru/7f41a4a6
Pe3onanc
IIpeBpaiienue 3HEpruu npu bubnnoreka [JOK
70 26.02.2027
K0JIe0aTEILHOM JIBUKEHUHU 6.02.20 https://m.edsoo.ru/7f41a4a6
71 Ypok-uccnenosanue "lIIposepka 1 02.03.2027 bubnuorexa [IOK

HC3aBUCUMOCTH IICpUOJa

https://m.edsoo.ru/7f41a4a6
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KoJIeOaHUH TPy3a, MOABEILICHHOTO
K JICHTE, OT MaccChl rpy3a"

Mexanuueckue BOJIHBIL:

bubmuorexa [JOK

72 03.03.2027
IPOJIOJIBHBIC U MONIEPEYHBIC https://m.edsoo.ru/7f41a4a6
73 ;ﬁiﬁﬁiﬁf?ﬁf Cng)i,Be(;nH 05032027 Dnommorexa LIOK
P R https://m.edsoo.ru/7f41a4a6
pacnpocTpaHeHHs
Ypok-uccienoBaHue
74 Hab6nronenue natepdepeHIuu u 09.03.2027 bubnnoreka [JOK
JU(PaKIUU BOJIH HA IIOBEPXHOCTH https://m.edsoo.ru/7f41a4a6
BOJLI"
Ypoxk-koHpepeHuus
"MexaHHM4YeCKHEe BOJIHBI B bubmuorexa [JOK
75 10.03.2027
tBépaOM Teie. CelicMuUecKue https://m.edsoo.ru/7f41a4a6
BOJIHBI"
3Byk. Pactipoctpanenue u bubnuoteka [JOK
76 12.03.2027
OTpa)kKeHUE 3ByKa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
77 P " " 16.03.2027
CLICHHE 3431 110 TeME "3BYK 6.03.20 https://m.edsoo.ru/7f41a4a6
Ypok-uccnenoBasue
78 iKcneiﬂr; Hiaﬁiioeqa TOTHI 17032027 ~ Promoreia LOK
OHPCACIICHIE TPAMHIL HatTo e https://m.edsoo.ru/7f41a4a6
CIIBIIIIMMBIX 3BYKOBBIX
KoJeOanmit"
79 I'pomMkOCTB 3ByKa M BBICOTA TOHA. 10.03.2027 bubnmoreka [JOK

AKyCTHYECKHUI pE30HaHC.

https://m.edsoo.ru/7f41a4a6
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Ypok-uccnenoBanue

bubmuorexa [JOK

80 HaOmronenue n 06LﬂCHeH:Ie 23.03.2027 https://m.edsoo.ru/7f41ada6
AKyCTHUYECKOI'0 pe30HaHca
Wndpas3Byk u ynpTpa3BykK.

81 Kondepennus "Mcnons3oBanue 94.03.2027 bubnmoreka [JOK
yIBTPa3ByKa B COBPEMEHHBIX https://m.edsoo.ru/7f41a4a6
TEXHOJIOTUAX"

DIIEKTPOMArHUTHOE MOJIE U bubnuorexa [JOK

82 26.03.2027
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4ab
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX bubnnoreka [JOK

83 BOJIH 06.04.2021 https://m.edsoo.ru/7f41a4a6
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanue bubmuorexa [JOK

84 07.04.2027
AJIEKTPOMArHUTHBIX BOJIH JIJIS https://m.edsoo.ru/7f41a4ab
COTOBO cBsi3u. Pagnonokanus.

Kocmuueckas cBa3p "
85 EZfelifif aiiff T 09.04.20p7 ~Dnomorexa LHOK
cTo a . T https://m.edsoo.ru/7f41a4a6
AIEKTPOMArHUTHOUW BOJTHBI
DeKTpoOMarHuTHas Ipupoaa bubnuoteka [JOK

86 13.04.2027
cera. CKOpOCTh CBeTa https://m.edsoo.ru/7f41a4a6

87 BousiHOBBIE CBOJICTBaA CBETA: 14.04.2027 bubnmnoreka [JOK
uHTepdepeHims u qudpaxuus https://m.edsoo.ru/7f41a4a6
JlyueBas MmoJienb cBeTa U

b K

88 reOMEeTpHUYECKasl ONTHKA. 16.04.2027 Homorexa O

Hcrounuku cBeTa

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

bubmuorexa [JOK
89 pacmpocTpaHeHHe CBeTa. 20.04.2027 https://m.edsoo.ru/7f41ada6
3atmenust CosHia v JIyHbl
3akoH oTpaxeHus ceera. [1nockoe bubnmoreka [JOK
90 21.04.2027
3epKajo https://m.edsoo.ru/7f41a4a6
[TocTpoenue n3o0paxeHui, bubmuoreka [JOK
91 23.04.2027
c(OPMHPOBAHHBIX 3€PKATIOM https://m.edsoo.ru/7f41a4a6
92 Ep:ﬁ;&;:::: SESTT; 1221;:; 27.04.2027 ~ Promoreia LIOK
P ' o https://m.edsoo.ru/7f41a4a6
OTpaKEHHE CBETA.
JlaGopaTtopHnast pabota
o3 "UccnenoBanue 3aBUCUMOCTH 5 01 2097 Butmorexa LOK
Y18 HPEIONIICHITA OT YT o https://m.edsoo.ru/7f41a4a6
naJIeHUs] CBETOBOTO JIydya Ha
TPAHUIIE «BO31YX-CTEKIO»"
_ "A
94 Zé)::cg;iﬂ:j:;f:cxo;aﬂm ’ 30.04.2027 ~ Dromorexa HOK
| o https://m.edsoo.ru/7f41a4a6
MUpaxa
VYpok-koHpepeHIus
95 chm;;;z:j};m fi?:ﬁio 04.04.207 ~ Dromrorexa LOK
yip P ' o https://m.edsoo.ru/7f41a4a6
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
i .05.2027
% Jlue3a, XOJL JyHeH B TR 05.05.20 https://m.edsoo.ru/7f41a4a6
b K
97 ®opMmyia TOHKOM JIMH3BI 07.05.2027 Hbmorexa LIO

https://m.edsoo.ru/7f41a4a6
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JlaGopaTtopHnast pabora
"Onpenenenre GOKyCHOTO

bu6mmoreka [IOK

98 11.05.2027
PacCTOSIHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/7f41a4a6
cobuparomiei TuH3bI"

99 E;);Zq eﬁﬁiféfim:; E ) 12.05.2027  Dromorera LIOK

B . Paiot T https://m.edsoo.ru/7f41a4a6
pacceuBarolen JIMH3
Ypoxk-koudepenuus "[IpuHumn
JEICTBUS ONTUYECKUX IPUOOPOB bubnnorexa [JOK

100 14.05.2027
(MHKPOCKOII, TEJIECKOII, https://m.edsoo.ru/7f41a4a6
¢doroanmapar)"

101 I'ma3 kak onrtuyeckas cucreMa. 18.05.2027 bubmuorexa [JOK
BiM30pyKOCTh U TAJIbHO30PKOCTh https://m.edsoo.ru/7f41a4a6
Paznoxenue 6enoro cBera B
cnektp. OnbiTel HetoTOHA. bubnmnoreka [JOK

102 19.05.2027
CnoXeHHe CIeKTPaIbHBIX IIBETOB. https://m.edsoo.ru/7f41a4ab
Hucnepcus ceera
VYpoxk-npaktukym "Habntonenue u

103 Ogjjizléifoog;ﬁi T}ieTa B 21052027 ~Promoreia LOK
P R https://m.edsoo.ru/7f41a4a6
cnektp. [Tonydenue 6enoro mnpera
IIPU CJI0KEHUH 1IBETOB"

104 OmnsiThl Pesepdopna u 95 05.2027 bubnuoreka [IOK
TUTaHeTapHast MOJENb aTOMa https://m.edsoo.ru/7f41a4a6
ITocrynatel bopa. Monens atoma

b K

105 Bbopa. Mcniyckanue 1 OTJIONICHHE 26.05.2027 uonmorexa O

CB€Ta aTOMOM.

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

106 KBanTsl. JInuneliiuatbie crieKTpsl https://m.edsoo.ru/7f41ada6
Ypoxk-npaktukym "HaGmonenue
CIUTIOIIHBIX U JIMHEUYATHIX bubmuoreka [JOK
107
CIIEKTPOB M3JIy4CHUS U https://m.edsoo.ru/7f41a4a6
UCITyCKaHus"
108 PannoaktuBHOCTh. Anb(a-, 6eTa- bu6mmoreka [IOK
U raMMa-u3JIyIeHUs https://m.edsoo.ru/7f41a4a6
CtpoeHue aTOMHOTO si/pa.
109 Hylf(J'IOHHaSI MOJEIb aTI([)I;/[Horo bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
aqpa
110 PannoakTuBHBIE IpEBpalICHUS. bubnnorexa [HOK
N3oTonbt https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1 Hepuox monypacriaa https://m.edsoo.ru/7f41a4a6
VYpok-koHdpepenuus "/lelictBue
112 PaAVOAKTUBHBIX U31y4YEHUN Ha bubnuoreka [IOK
JKUBBIC OPTaHU3MBbI. 3aIIUTa OT https://m.edsoo.ru/7f41a4a6
paauoaKTUBHOTO U3TydeHUs"
SnepHbie peakiuu. 3aKOHbBI
113 coﬂxlfaHeHIE;I 3a1:»m030r0 " Bubmorexa IOK
https://m.edsoo.ru/7f41a4a6
MacCOBOT'O YHUCEI
114 DOHeprus CBSI3U ATOMHBIX SJIEP. bubmuorexa [JOK
CBsI3b MacChl ¥ SHEPTHH https://m.edsoo.ru/7f41a4a6
Pemenue 3agad mo reme
115 "SI nepHble peakuuu. DHEPrus Bubmiorexa LIOK

cBs3n”

https://m.edsoo.ru/7f41a4a6
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Peakium cunTe3a u gelIeHUs AACP.

bubmuorexa [JOK

116 H(iTOqHHKH puepriit Corua u https://m.edsoo.ru/7f41a4a6
3BE31
VYpoxk-koupepenuus "Anepuas
117 3}feprem1<(£. gKOLJIIOFH‘I;Iz/Ie bubmorexa LIOK
. https://m.edsoo.ru/7f41a4a6
IpOOJIEMBI SIIEPHON IHEPreTUKH"
[ToaroroBka K KOHTPOJIBHOM
118 pabore no teme "Konebanus u bubnuorexa [JOK
BOJIHBI. CBETOBBIC M KBAHTOBBIC https://m.edsoo.ru/7f41a4a6
sBiCHUS"
KonTponbhas pabota no Teme
119 "KOJ‘I§6aHI/IH I/IpBOJ'IHbI. CBeToBbIC bubmorexa LIOK
. https://m.edsoo.ru/7f41a4a6
Y KBAaHTOBBIC SIBIICHUS
120 Pentenune pacueTHbIX IO TEME bubnnoreka [JOK
"MexaHndeckoe aBmxeHue" https://m.edsoo.ru/7f41a4a6
Pemenue pacueTHbIx U
121 Ka‘-IeCTBerHI)IX 3a7a4 10 TEME bubmorexa [JOK
5 https://m.edsoo.ru/7f41a4a6
"B3zaumMonencTBue Tea"
Pemenne pacueTHsIxX U
Ka4eCTBEHHBIX 3a/1a4 110 TeME bu6mmoreka [IOK
122
"3aKOHBI COXPAHCHHS YHEPTUHU U https://m.edsoo.ru/7f41a4a6
MITyJbCca"
123 JlaGopaTopHble pabOTHI IO TEME bubnuorexa [IOK
"MexaHn4eckoe aBrxeHue" https://m.edsoo.ru/7f41a4a6
124 JlaGopaTopHble pabOTHI IO TEME bubnuorexa [IOK
"B3aumonericteue Tea" https://m.edsoo.ru/7f41a4a6
125 JlaGopaTopHbie pabOTHI 11O TEME bubnuotexa [JOK

"IIpocThie MexaHU3MBI"

https://m.edsoo.ru/7f41a4a6
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Pewenne pacyeTHbIX U

bubmuorexa [JOK

126 Ka4eCTBEHHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/7f41ada6
"TertoBble npouecch”
Pemenne pacyeTHBIX U
127 KaquTBerHHx 3a7a4 [0 TEME bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
"BnaxxHOCTB"
Pemenne pacueTHBIX U
128 KaqGCTBerHHx 3a7a4 [0 TEME bubmmorexa [JOK
. https://m.edsoo.ru/7f41a4a6
"KII/] TermoBbIx aBurarenei”
Pemenue pacyeTHBIX U
129 KaquTBeHI;LIX 3a1a4 [0 TEME bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
"3aKOHBI IOCTOSHHOTO TOKa"
Pemenue pacyeTHBIX U
130 KaquTBeHI;LIX 3a1a4 [0 TEME bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
"KII/] anextpoycTaHoBOK"
131 JlaGopaTopHbie pabOTHI 110 TEME bubnuoteka [JOK
"3aKOHBI IIOCTOSTHHOTO TOKA" https://m.edsoo.ru/7f41a4a6
132 JlaGopaTopHble pabOTHI 10 TEME bubnuoreka [IOK
"CBeToBBbI€E SIBIEHHS" https://m.edsoo.ru/7f41a4a6
Pabota ¢ Tekctamu 1o Teme
133 "3aKOHBI COXpaHEHUs B Bubmorexa IOK
B https://m.edsoo.ru/7f41a4a6
MEXaHHKe
134 PaGora ¢ Tekctamu 1o Teme bu6mmorexa [IOK
"Konebanus 1 BOJIHBI" https://m.edsoo.ru/7f41a4a6
135 PaGora ¢ Tekctamu 1o Teme bu6mmorexa [IOK
"CBeToBBIE SIBIEHUS" https://m.edsoo.ru/7f41a4a6
136 Pabora ¢ TekcTamu 1o Teme bu6mmoreka [JOK

"KBanTOBas U siiepHas pusuka'

https://m.edsoo.ru/7f41a4a6
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3jindarb ABJICHHA IO OIMMCAHHMIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PM3MUYECKUX SIBICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM YHcie QU3NYECKUE SBJICHUS B MPHUPOJE, TIPU ITOM IEPEBOIUTH
NPaKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUI

14

OMHCHIBATh W3YYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBICHHS, HCIOIB3YS
(du3HYeCKre BEITWYMHBI, TPU ONMKMCAHUN MPABUIBHO TPAKTOBATH (U3WUICCKUI
CMBICTT HCIIOJIb3YEMBIX BEJUYHH, WX OOO3HAYCHUS W CAMHHIIBI (PH3UICCKUX
BEJIMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PHU3NYECKYIO BETHUUHY
C JpYrMMH BeJIMYMHAMH, CTPOUTHh TpaUKHd M3YUYEHHBIX 3aBHUCHMOCTEH
(hUBUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (1)I/ISI/I‘I€CKI/IG SABJICHUSA W TPOUECCCHI, UCITIOJIb3Y
HU3YUCHHBIC 3aKOHBI, IIPpU 3TOM HaBaThb CJIOBCCHYIO q)OpMy.]'II/IpOBKy 3aKOHa U
3alMUCBIBATH €ro MaTCMATHYCCKOC BBIPAKCHHUC

1.6

OO0BACHATH (PU3MUECKHE SIBICHUS, POLIECCHI U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh
NPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHE U3 1 — 2 JIOru4eckux
I1aroB ¢ onopoi Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, QHU3U-
YECKHMX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a1a4u B 1 — 2 1eHCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBarOIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laud
3allUCBHIBaTh KPAaTKOE YCIOBUE, TMOJACTaBIATh (DU3UYECKHE BEIMYMHBI B
(GopMynbl M IPOBOJUTH PacuéThl, HAXOIUTh CIPAaBOYHBIC JAaHHBIE, HEOOXO-
JUMBIE JUIsl pEHICHMs 3ajad, OLCHMBATh pPEAJTUMCTHUYHOCTH IOJTYYCHHON
(bu3HYECKOI BENTUINHBI

1.8

pacro3HaBaThb MpoOJIEMbI, KOTOPbIE MOXXHO PEUIMTh MIPU MOMOILIU (PU3UIECKUX
METOZ0B, B OIIMCAaHUHU UCCIIEN0BAHNS BBIIEIATH IIPOBEPAEMOE IIPEANIOI0KEHUE




Kon
NPoBePsIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

(runortesy), pasnauyaTh W HMHTEPIPETUPOBATH IIOJYYEHHBIH pE3yJbTarT,
HaXOJUTh OIIMOKH B XOJI€ OIIbITA, AEJATh BBIBOJBI [10 €0 PE3YJIbTaTaM

1.9

[POBOJUTH OMBITHI M0 HAOMIOACHUIO (DU3UYCCKUX SBICHUH WM (PU3HUICCKUX
CBOMCTB Tell: (hOPMYJIHPOBATH MPOBEPSAEMbIC MPEAMOIOKCHUSA, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHMS, 3alMChIBATH XOJ OIMbITA U
(bopMyIHpPOBATH BBEIBOJIBI

1.10

BBINOJIHATH OPSMbIE U3MEPEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
nprOOpPOB, 3aMKCHIBATh TOKA3aHUS IPUOOPOB C yUETOM 3aJaHHOH aOCOTIOTHOM
MIOTPEUIHOCTH U3MEPEHUIN

111

MPOBOJUTH HCCIIEOBaHUE 3aBHCHUMOCTH OJHOW (DU3NYECKOH BETUYMHBI OT
JIPYroH ¢ UCIIOIb30BaHUEM IIPSIMBIX U3MEPEHUH, y4aCTBOBATh B INIAHUPOBAHUN
y4eOHOro HCCIeJOBaHUs, COOMpPAaTh YCTAHOBKY U BBINOJHATH W3MEPEHUS,
clefys TpPeUIOKEHHOMY IUIaHy, (UKCHpPOBATh pE3yJIbTaThl IOJTYYCHHOU
3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJIE NPEIIOKCHHBIX TaOIHMIl |
rpaduKoB, JeJaTh BHIBO/bI IO PE3yJIbTaTaM UCCIIEA0BAaHUS

1.12

IPOBOJUTh  KOCBEHHbIE HW3MEpEeHUs (U3NYECKUX  BEIWYMH, Cleays
NPEUIOKEHHOW WHCTPYKLMU: TPU BBINOJIHEHUH UW3MEpPEHHH colOuparthb
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIUHCIIATH 3HAYEHHE HCKOMOM BEIIMYHUHBI

1.13

coOJIr0IaTh TIpaBUJIa TEXHHKH OE30MacHOCTH MPH paboTe ¢ JabopaTOPHBIM
o0opynoBaHrueM

1.14

YKa3blBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C IOMOILBK) HMX OIIMCaHUs, HUCIOJIb3ys 3HAHHUS O CBOMCTBAx
¢bu3nUecKux sSBICHUIN 1 HEOOX0UMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH MPUMEPHI (HAXOAUTh WHPOPMAIUIO O MPUMeEpax) MPaKTHUECKOTO
MCIOJIb30BaHNUs (PU3NYECKUX 3HAHUM B TOBCETHEBHOM KHU3HU U1 0OecTieueHus
0e30macHOCTH IpHU 0OpallleHUuH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOHCTBAMH,
COXpPaHEHMsI 37I0POBbS M COOJIOZCHUS HOPM 3KOJIOTMYECKOrO IOBEIEHUS B
OKpY>Kalolleu cpene

1.16

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HHpopmanuu Bcetu HWHTepHer B
COOTBETCTBUHU C 3a/1aHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCSl 3HA-
HUM U MyTéM CpaBHEHMs pa3IMYHBIX MCTOYHHMKOB BBIIENATH MH(OPMAIHIO,
KOTOpast ABIISIETCSA IPOTUBOPEUNBON
WJIA MOXET OBITh HEJJOCTOBEPHOM

1.17

UCTOJIb30BaTh NPU BBINOJHEHUH YYEOHBIX 3a/aHUi HayYHOIIOMYJISIPHYIO
aUTEpaTypy (PU3MUYECKOrO COJEp:KaHUs, CIIPABOYHBIC MaTEpUAJIbI, PECYpPCHI




Kon

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI

NpoBepseMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
cetu  UHrepuer, BuageTh nOpuUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO
co3laBaTb COOCTBEHHBIE KpaTKUE IUChbMEHHBbIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaluu (PU3MUECKOTO COJEp:KaHUs, B TOM
118 qrclie MyOJUYHO NIeaTh KpaTKUe COOOIICHUS O pPe3ysbTarax MPOEKTOB HIIN
' y4eOHBIX HCCIEAOBaHUM, MPU 3TOM T'PAMOTHO HCIOJIB30BaTh H3YYEHHBIN
NOHATUMHBIN  ammapar Kypca (U3HKH, CONPOBOXKJIATh BBICTYILUICHUE
Npe3eHTaluen
MpPU  BBIMOJHEHUU YYEOHBIX TPOEKTOB U UCCIIECIOBAHUI pacrpeaeiiarTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABJICHHBIMH 33/la4aMU, CJICIUTh
1.19 3a BBITIOJTHEHUEM ILJIaHa JIEHCTBUH, aJIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]
B J€ATENBHOCTb T'PYIIIbI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICUCTBHE,
YYHUTHIBAasE MHEHUE OKPYKAIOIIIUX
8 KIIACC
Kon .
HDOBEDSIEMOLo IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOTI'0O 00111er0 00Pa30BaHUA
pe3yjabTara
1.1 HCIIOJIb30BaTh MOHATHUSA
19 paznuyaTh SBJICHHUS IO OMHCAHWUI0O MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
' OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (U3UIECKOE SBICHUE
pacmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKUX SIBICHUN B OKpY)KarOIIEeM
13 MHUpE, B TOM 4uclie (U3NUECKUEe SBJICHHS B MPHUPOJAE, IPU STOM IMEPEBOJIUTH
' MPaKTUYECKYI0 3a/lady B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOWMCTBA
(npu3HaKy) PpU3NUECKUX SIBICHUM
OMKCHIBATh W3YYEHHBIE CBOWCTBA Tel M (U3UYECKUE SIBICHUS, HUCIOIb3YS
¢u3nuecKkre BENWYMHBI, NMPU ONMUCAHWHM TPABHIHLHO TPAKTOBATH (U3UUECKUN
14 CMBICH HCIOJb3YEMbIX BEJIWYUH, OOO3HAUCHHUS U EOUHUIBI (DU3HUECKUX

BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PH3MUYCCKYIO BEIMYNHY
C JPYT'MMHU BCIIMYMHAMH, CTPOMTHh TpadUKd W3YYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYNH




Koxa
NPoBePsIEMOro
pe3yJbTara

1.5

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIOIb3Ys
W3YYCHHBIC 3aKOHBI, TIPU STOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMaTUUYECKOE BhIpaKEHHE

1.6

OOBSACHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE M3 | — 2 JIOTMYECKUX IIaroB C
noMmouiplo 1 — 2 u3y4eHHBIX CBONCTBA (U3MUYECKUX SBICHHM, (DU3MUECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemars pacyéTHbIE 3a7a4u B 2 — 3 1eHCTBUA, UCIOJb3Ys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIONINE (DM3UYECKHE BEMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/laud
3allUCBIBaTh KPATKOE YCIIOBME, BBISBIISATh HEAOCTATOK MAHHBIX I PELLCHMS
3aJaud, BBIOMpATh 3aKOHBI U (OPMYINbI, HEOOXOOUMbIE sl €€ pelleHus,
MPOBOJUTh PAcUY€Thl M CpPAaBHUBATh IIOJYYEHHOE 3HAYeHHE (PHU3HMUECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOXHO PCIIUTD IIPU ITIOMOIIKU (bI/ISI/I‘leCKI/IX
MCTOHOB, MUCIIONB3YyS OIMMCAHUC MCCICAOBAHNUA, BBIACIITE JIIPOBCPACMOC
MPECAIOJIOXKCHHUC, OLICHUBATh MMPaBUJIBHOCTDH nopsiika MMPOBCACHUA
HUCCICIO0BaHUs, ACJIaTh BBIBOJBI

1.9

MPOBOAMTH OMBITH MO HAOMIOAEHUIO (DU3MUECKUX SBICHUN WM (PU3UIECKUX
CBOMCTB Ten: (OopMyIUpPOBATh TPOBEpSiEMbIE MPEANONIOKEHUS, COOHpaTh
YCTaHOBKY U3 TMPEAJIOKEHHOTO OOOPYJIOBAaHMS, ONMUCHIBATH XOJ[ OIBITA W
(hopMyTUpPOBaTh BHIBOJIBI

1.10

BBINOJIHATE NPSIMbIE U3MEPEHHUsI C UCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JIaTYMKOB (PM3MUECKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTAThl H3MEPEHUN C yUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH

1.11

MPOBOJIUTH HCCIICIOBAHNWE 3aBUCUMOCTH OIHOW (PU3MUYECKOW BEIMYUHBI OT
JPYroM C MCIIOJIb30BAHUEM IPAMBIX U3MEPEHUN: IJIAHUPOBATH UCCIIEIOBAHUE,
coOMpaTh YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CIeAYs MPEIJIOKEHHOMY IIJIaHy,
(bUKCUpoBaTh PpPe3yabTAaThl TIOJYUYCHHOW 3aBUCUMOCTH B BHJE TaOJUIl |
rpaduKoOB, eIaTh BBIBOJIBI O PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MNpOBOAUTL KOCBCHHBIC HN3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCPCHMU, C06HpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY, CICAY HpCHHO)KeHHOﬁ
HUHCTPYKIUHU, U BBIYHUCIIATh 3HAYCHUC BECIINMYUHBL

1.13

coOro/1aTh TpaBWIa TEXHUKHA O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM




Koxa
NPoBePsIEMOro
pe3yJbTara

1.14

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

XapaKTepU30BaTh MPHUHIIMITBI JEHCTBUS M3YYCHHBIX MPHOOPOB U TEXHUYCCKHX
YCTPOMCTB C OMOPO Ha WX OMUCAHMS, WCIOJNb3ys 3HAHUS O CBOWCTBax (hu-
3UYECKUX SIBJICHUN U HEOOXOAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH

1.15

paciio3HaBaTh IMPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pBI
o CXeMaM M CXCMATUYHBIM PHCYHKAM, COCTABJIATH CXCMbI JSJICKTPUYCCKUX
Lereil ¢ moclaeaoBaTeIbHBIM H napajijiCJIbHbIM COCAWMHCHUCM DJJICMCHTOB,
pasiimyasa yCJIOBHBIC 0003HAYEHH PJIEMEHTOB QJICKTPHUUICCKUX ueneﬁ

1.16

MPUBOJUTH MPUMEPHl (HAXOIUTH MH(POPMAIUIO O MPUMEPax) MPAKTHYECKOTO
WCTIOJIb30BaHUs (U3NIECKUX 3HAHHIA B MMOBCETHEBHON KU3HU I 00eCTieueHHsI
0€30MacHOCTH IpY OOpaIIeHuH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUS 370POBbsl U COOIIOJEHUS HOPM 3KOJOTHYECKOTO TOBEICHUS B
OKpY’Karoleu cpene

1.17

OCYIIECTBIATh TIMOUCK WH(pOpMamuu (PU3NISCKOTO COJCPKAaHUS B CETH
HNuTepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUN U NYTEM CPaBHEHUS JONOJIHUTENb-
HBIX UCTOYHUKOB BBIICNATH HH(POPMALIHMIO, KOTOPAS SIBISIETCA MPOTHUBOPEUYUBON
WJIM MOXKET OBITh HEJOCTOBEPHOI

1.18

WCIOJIb30BaTh MPU BBINOJIHEHUM Y4YEOHBIX 3aaHuil Hay4YHO-TIOMYJISIPHYIO
TuTepaTypy (PU3NUECKOro CoepxKaHus, CIPaBOYHbIE MaTepUAJIbl, PECYPCHI CETU
WuTepHer; BnaseTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS, 000011ast
MH(OPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB (DU3MUYECKOTO COJEpXaHUs, B TOM
qucie nyOJINYHO IIPEJCTaBIISTh pE3yIbTaThI IIPOEKTHOMN U
HCCIIEIOBATENBCKOM AESITENBHOCTH, IPHU 3TOM I'PaMOTHO HCIOJIb30BaTh N3Yy4EH-
HbI TOHATUHHBIM anmapaT Kypca (GU3MKH, COMNPOBOXAATHb BBICTYILICHHE
Mpe3eHTalnen

1.20

IIPU BHITIOJHEHUH YUeOHBIX MPOEKTOB U MCCIeIOBaHUN (PU3MYECKHX MPOIIECCOB
pacripenieniath 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTABJIEHHBIMHU
3aJladyaMH, CJIEUThH 32 BHIIIOJHEHHEM ILIaHa JEUCTBUN U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIPYIIIIHI,
BBICTpPAaUBaTh KOMMYHHUKAaTHBHOE B3aMMOJEHCTBHE, NPOSBIAS T'OTOBHOCTh
paspeniatb KOHQJIUKTHI

9 KVIACC




Kon
NPoBePsIEMOro
pe3yJbTara

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iniaTth SABJICHHUA 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (bHSH‘IeCKOG SABJICHUC

1.3

pacmo3HaBaTh MPOSBIICHUE MU3YYCHHBIX (DU3MUECKUX SBJICHHIA B OKPYKAIOIIEM MHpE,
B TOM 4HcClie (PU3NYECKHE SBJICHUS B MPUPOJIC, IPH ITOM MEPEBOIUTH MPAKTHICCKYIO
3aa4y B y4eOHYIO, BBIIEINSATH CYLICCTBEHHBbIE CBOMCTBa (IpHU3HAKU) (PUIUUYECKUX
SIBJICHHUI

14

OIHMCHIBATh U3YYCHHBIE CBOMCTBA TE U (PU3NUYCCKHUE SIBIICHUS, UCIIONB3Yys (PU3HUSCKUC
BEJIMYUHBI, IPU ONMMCAHUH TTPABUIILHO TPAKTOBATH (PU3NUYECKUIM CMBICI UCTIOIB3YEMBIX
BEIMYMH, 00O03HAYCHHsS W €IUHUIBI (PU3UUYECKUX BEITUYHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMYMHY C APYTMMHU BEIWYHMHAMH, CTPOUTH
rpaduKu H3y4CHHBIX 3aBUCUMOCTEH (PU3MUSCKUX BEITUIHH

1.5

XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘-IGCKI/I€ ABJICHHUA W IPOLECChI, HCIOJIb3Yysd
HU3YUCHHBIC 3aKOHBI, IIpU 3TOM HOaBaTb CJIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIUCBIBATh €TI0 MATCMATHYCCKOC BbIPAKCHHUC

1.6

OOBSACHATh (PU3UUYECKHE MPOLECChl M CBONCTBA TE€l, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  MPUUYUHHO-
CJI€/ICTBEHHBIE CBSI3HM, CTPOUTH OOBICHEHHE U3 2 — 3 IOTUYECKUX I1aroB C MOMOIIBIO 2
— 3 u3yuyeHHBIX CBOWCTBA (U3BWYECKUX SABICHUM, (QU3MUYECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemats pacdy€THble 3a4ayd (OMMparoluecss Ha CHUCTeMYy M3 2 — 3 ypaBHEHHUN),
UCMOJb3Yysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3MUECKUE BEIMYUHBL: HA OCHOBE
aHaJIM3a yCJIOBHS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTAIOIINE WU
M30bITOYHBIE JaHHbIE, BRIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMbBIE ISl PELICHMUS,
MPOBOAUTh PACYETHl M OLIEHUBATh PEATUCTUYHOCTh TMOJYYEHHOIO 3HAYEHUS
(bu3nvYecKoil BeTUUNHBI

1.8

pacrio3HaBaTb HpOGJ’ICMLI, KOTOPLIC MOKHO pPCHIMTL IIPpU IMOMOLIIN (bI/ISI/I‘-ICCKI/IX
METOJ0B, HCIIOJIB3YA OIIMCaHHEC HUCCiIcJ0BaHUsd, BBIJACIIATH IMPOBEPACMOC
MMPECANOI0XKECHUEC, OLHCHHMBATH IMPABUJIBHOCTL IMOPAAKa IPOBCACHUSA HCCICOOBAHNA,
ACJIaTh BbIBOJbI, UHTCPIIPECTUPOBATH PE3YJIbTATHI Ha6JIIO)IeHI/II71 " OIIBITOB

1.9

MIPOBOMTH OIBITHI IO HAOMIOACHUIO (PU3NIECKUX SBICHUN WM (PU3NIECKUX CBOWCTB
TEJI: CAMOCTOATEIILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 00opyaoBaHMS,
OIMCHIBATH XOJI OTBITA ¥ €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJIUTH NPU HEOOXOAWMOCTH CEPUIO NMPSAMBIX HU3MEPEHHH, ONpeAessas cpeiaHee
3Ha4YeHHUE M3MepsieMOl BelMuuHbl ((POKYCHOE PpacCTOSIHHE COOMparomield JUH3bI),
000CHOBBIBAThH BEIOOP crioco0a n3MepeHust (M3MEPUTEIBHOTO MPUOopa)




Kon
NPoBePsIEMOro
pe3yJbTara

1.11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

MPOBOJIUTHh UCCIICIOBAHUE 3aBUCHUMOCTEH (PU3HMUECKUX BEIMYMH C UCIOJIb30BAHUEM
OPSMBIX HM3MEPCHMIA: IUIAHUPOBATh HMCCIIEJOBAHUE, CAMOCTOSTEIBLHO COOHMpaTh
YCTaHOBKY, (DHKCHPOBATh pE3YJIbTAThl IOJIYYEHHOW 3aBHCHUMOCTH (DHU3UUECKUX
BEJINYUH B BUJIE TaO0JIHIL
1 TpaduKOB, JIeaTh BBIBOBI 10 PE3yJbTaTaM HCCIICIOBaAHHS

1.12

IIPOBOJIUTh KOCBEHHbIE MU3MEPEHUs (U3NYECKUX BEJIMUYUH: IJIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHATH H3MEpPEHMs, Cleays
MPEIJIOKEHHON WHCTPYKLMHU, BBIUUCISTH 3HAUEHUE BEJIMYMHBI M aHAIM3UPOBATH
MIOJIy4YE€HHBIE PE3YJIbTATHI C YUETOM 33JaHHOU MOTPEIIHOCTH U3MEPEHUI

1.13

coOMroAaTh IpaBWiIa TEXHHKH O€30MacHOCTH IIpH padoTe ¢ J1abopaTOpHBIM
00opynoBaHUEM

1.14

pastanb OCHOBHBEIC HpI/I3HaKI/I I/I3y‘I€HHI>IX (1)I/ISI/I‘~I€CKI/IX MOIIGJIGI;'II MaTCpI/IaJIBHaSI
TOYKa, aOCOJIOTHO TBEPIOE TENIO, TOYCUHBIH MCTOYHHMK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIE/Ib aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siApa

1.15

XapaKTepu30BaTh NPUHIMIBI JCHCTBUS H3YYEHHBIX HOPUOOPOB M TEXHMYECKUX
YCTPOMCTB ¢ OMOPON Ha MX ONMHCAHUs, UCIOIb3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKUX
SIBJIGHUN U HEOOXO0AUMBbIe (PU3NYECKHEe 3aKOHOMEPHOCTH

1.16

WCIIOJIB30BATh CXEMbI U CXEMaTHUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKHX IMPOIIECCOB MPHU PEIICHUH y4eOHO-
MPAKTUYCCKUX 3aaa4, OIITHYCCKUC CXEMBI JIA ITOCTPOCHUS I/I306p3)KCHHI>i B IINIOCKOM
3epKajie U COOMparoIIei JTMH3e

1.17

IPUBOANUTH TPUMEPHl (HAXOAUTh HMH(GOPMALMIO O NpUMEpax) MPaKTHYECKOTOo
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMHA B TOBCEIHEBHOW JKU3HU JUI OOecCledYeHus
0€30MacHOCTH MpH OOpalleHnH ¢ MpudopaMu M TEXHUYECKHMMM YCTPOMCTBaMH, CO-
XpaHCHUA 310POBbA U CO6J'IIOJICHI/I$[ HOPM 3KOJIOTHYCCKOr'o NMMOBEACHHN B OKPY)KaIOH_[eﬁ
cpene

1.18

OCYIIIECTBISTh TMOUCK WHGpOpMauu (U3NYECKOTO coaepkaHus B ceTu WHTepHeT,
CaMOCTOATENIbHO (POPMYNHpPYsST TOWMCKOBBIA 3alpoc, HAXOAUTh IMYTH OMpPEIeIeHUs
JIOCTOBEPHOCTH TOTYyYeHHON MH(pOpMaInu Ha OCHOBE MMEIOIIMXCS 3HAHUA U JIOTION -
HUTEJBHBIX HCTOYHUKOB

1.19

MCIOJIb30BATh MPH BHIMOJIHEHUH YUEOHBIX 3a/laHUI HAYYHO-TIONYJISIPHYIO JTUTEpATypy
(GU3MYECKOro CcoJepXaHMs, CIpaBOYHbIE MaTepualbl, pecypcbl cetn MHTepHer;
BJIaJIeTh NpUEMaMHM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMALUU W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYIYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE MH(POPMALIUU
U3 HECKOJIBKMX HCTOYHHWKOB (PU3MYECKOro COAEpKaHMsS, IMyOINYHO MPEACTaBIATH
PE3yNbTaThl MPOSKTHOM MIIM MCCIIEIOBATENLCKON ACSITENbHOCTH, TP 3TOM TPaMOTHO




Koxa
NPoBePsIEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

UCTOJIb30BaTh M3YYCHHBIM MOHATUHHBIN anmapaT H3y4aeMoro pasjaena (QpHu3uKu u
COIIPOBO’KIATh BBICTYIUICHHE Ipe3eHTaluel ¢ yuyéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3HMUECKUX MPOIIECCOB
pacrpenenars 0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH,
CIeIUTh 32 BBIIIOJHEHHEM IUIAaHA JIEUCTBHUM M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIbI, BHICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOCHCTBHUE, IPOSBIISISi TOTOBHOCTH pa3peniath KOH(DIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemblie 3JIeMeHTHI COJIePKAHUS

pasaejga 3J€eMEHTa

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIEIO MHUPA

1.1 ABJICHUA: MCXaHUYCCKHE, TCIIJIOBBIC, DJICKTPUYCCKUE, MArHUTHEIC,

®usuka — Hayka o mpupone. SBineHus mnpuponabl. Puszndeckue

CBE€TOBLIC, 3BYKOBBIC

1.2 dusnyeckue npuOOpBHI. [TorpemHocTs U3MEpEeHuil.

duznueckue BEIUYMHEL I/I3MepeHHe (bI/I3I/I‘-ICCKI/IX BCJIMYHH.

MexnyHapoaHas CUCTEMA €IUHUIL

1.3 Hay4YHOro BOIIPpOCA, BBIJABUIKCHUC THUIIOTE3, OJSKCICPUMCHT 110

EcrecTBeHHOHAay4HBIN METO]T MO3HAHUS: HAOJIOICHHE, TTIOCTAHOBKA

IIPOBEPKE THUIIOTE3, 00BSICHEHHE Ha6J'IIO,Z[aCMOFO SABJICHUA

1.4 Onucanne pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETeH

1.5

[IpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.




Kon Kon
IIpoBepsieMblie 3JIEMEHTBI COAEP/KAHUA
pasjena 3JIEeMEHTA
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeA.
Omnpenenenne pasmMepoB MaJIbIX TEIl.
W3mepenue temnepaTypsl Iy IOMOILIHU KUAKOCTHOTO TEPMOMETPA
U JaTYUKa TEMIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIECTBA
21 CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OINbITHL,
' JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA
29 JIBmxeHue yactull BeuecTBa. CBA3b CKOPOCTH JIBUKEHHS YAaCTHI] C
' Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 B3aumonencTBue 4acTHl] BEIECTBA: IPUTSIKEHUE U OTTAIKUBAHHE
ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ia30B, KUAKOCTEH U
24 TBEPABIX (KpUCTAINIMYECKHX ) TeJI. B3auMOCBsI3b MEX 1y CBOMCTBAMU
' BEIIECTB B pAa3HbIX arperarHblx COCTOSAHMSAX M MX AaTOMHO-
2 MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue paboOTHI:
OneHka auaMeTpa aroMa METOJOM pPsAIOB (C HCIOJIB30BaHUEM
dhoTorpadwuii).
2.6
OnbIThl IO HAOTIOIEHUIO TEIUIOBOTO PACLIIMPEHHS Fa30B.
OneIThl 1O OOHAPYKEHUIO JEHCTBUSL CHUJ  MOJIEKYJSIPHOTO
MPUTSKEHUS
JABWXEHUE 1 BBAUMO/JEUCTBUE TEJI
31 Mexanuyeckoe IBHKEHHE. PaBHOMEpHOE UM HEpPaBHOMEPHOE
' IBIKEHHUE
39 Cxopocte. CpelHsAsl CKOpPOCTh NPU HEPABHOMEPHOM JBUKEHUHU.
3 ' Pacuér nyt 1 BpeMEHU IBUKCHUSA
SBnenue wHepuuu. 3aKOH HHepUUU. B3aumoneicTBue Ten Kak
3.3 IIPUYMHA W3MEHEHMs CKOPOCTH JIBMKEHHS Tel. Macca kak mepa
MHEPTHOCTH Tesa
34 [InotHoCTH BeniecTBa. CBSI3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B

equHuIEe 00BEMA BELIECTBA




Kon Kon
IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
pasaesia 3JjieMeHTa
3.5 Cwuita KaK XapaKTEepPUCTHKA B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHHe CHIIBI C TIOMOIIBIO
' JUHAMOMETpa
3.7 SBnenue TAroTeHus U cuia TsbkecTH. Cuia TSHKECTH Ha APYTrHX
' mnaHerax. Bec teima. HeBecoMocTh
38 Cuna Tpenusi. TpeHue CKOJIbKEHUS W TPEHHE TOKOs. TpeHue B
' MPUPOJIE U TEXHUKE
39 CnoxxeHue  cuj,  HAOpaBJIEHHBIX IO  OAHOM  IPAMOM.
' PaBHoaelicTByIOMAs CHII
[IpakTuueckue padbOTHI:
OrmpeziesieHHe CKOPOCTH PAaBHOMEPHOTO JABWXKEHUS (IIapvKa B
KUJIKOCTH, MOJEIM  JJICKTPUYCCKOTO aBTOMOOWJIS M TaK
nanee). OnpeneneHue cpeaHel CKOPOCTH CKOJbXEHUS OpycKa WU
3.10 miapukKa IO HAaKJIOHHOM IUIOCKOCTH. OIpeneneHne IUIOTHOCTU
TBEpAOro  Tena. OmbIThl,  JEMOHCTPUPYIOIINE  3aBHCHMOCTH
pacTsbkeHus  (medbopmanuu) — TOPYKHHBI  OT  MPHIIOKEHHOM
cuibl. ONBITHL, JAEMOHCTPUPYIOIINE 3aBHUCUMOCTH CHIIBI TPEHUS
CKOJBKEHHUSI OT Beca Tella M XapakTepa COMPUKACAIOIMINXCS
MMOBEPXHOCTEN
®usnueckue SABIEHUS B MPUPOJE: IPUMEPHl  JBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMHU B KMBOM M HEXKUBOUM MPUPOJE, ACHCTBUE
CHUJIBI TPEHUS B TIPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: AMHAMOMETP, OJIMIUITHUKI
JABJIEHUE TBEP/BIX TEJL, )KUJKOCTEU U TA30B
41 Hasnenue tBEpAoro Tena. CmocoObl YMEHBIICHHS] U YBEIHUEHUS
' JIABIICHUS
42 JlaBmenne ra3za. 3aBHCHMOCTH JaBIICHHS Tra3a oOT o00béMma,
' TeMIIepaTyphl
4 43 [lepenaya naBneHus TBEPABIMH TEJIaMH, KUIAKOCTSIMH U Ta3aMHU.
' 3akon ITackaims. [THeBMaTHUeCcKre MalTnHEI
44 3aBUCHUMOCTH JIaBJICHUS )KUAKOCTH OT TNIYOHHBI. [ MapocTaTnyeckuii
' napagokc. CooOuiaroiuecs: cocyabl. [ uapaBinueckue MexaHu3Mbl
45 Atmocdepa 3emnu u  atmocdepHoe JaBieHue. [IpuyuHBI

CYIIIECTBOBAHMS BO3AYIITHOW 00onouku 3emiau. OnbiT Toppudesniu.




Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUSA
pa3jena 3JieMeHTAa
3aBHUCUMOCTh aTMOC(EpPHOro JaBJIEHUS OT BBICOTHI HAJl YPOBHEM
Mops
16 W3mepenue atmocdeprnoro masneHus. [Ipubopbl s u3MepeHHs
' aTMOC(EPHOTO JTaBJICHHS
4.7 JleiicTBre >KHMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJO.
' BritankuBaromas (apxuMeoBa) criia. 3aKkoH Apxumenaa
4.8 [lnaBanue ten. Bo3agyxoraBanue
[IpakTuueckue padbOTHI:
HccnenoBanme 3aBUCHMMOCTH Beca Tela B BOjAE€ OT 00bEMa
MOTrpy>XKEHHOM B KUJKOCTh yacTu tena. OnpeneneHue
BBITAJIKUBAIOILECHA CHUJIbI, JEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
4.9 KUAKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBL,
' NEHCTBYIONIEH Ha TENO B XKHUAKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKWBAIOIICH CHIIBI, JCHCT-
BYIOLIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B KHUAKOCTh
yacTM Tela M OT IUIOTHOCTH XKUAKOCTH. KoHCTpympoBaHue
apeoMeTpa WIM KOHCTPYMPOBAHHME JIOJKU U OIpeaeieHue e€
Irpy30N0AbEMHOCTH
410 ®dusnyeckue SBICHUS B TPHUPOJE: BIUSIHHE AaTMOC(EPHOTO
' JaBJICHUS Ha )KMBOW OPTaHM3M, IJIaBaHUE PhIO
TexHuueckue ycTpoHCTBa: COOOLIAIOIIMECS COCYAbI, YCTPOWCTBO
411 BOJIOTIPOBO/IA, THAPABIMYECKUN TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, IOPIIHEBON HAcOC, apeoOMETp
PABOTA, MOILIHOCTb, DHEPTUA
5.1 Mexanunueckasi paboTa
5.2 MexaHn4deckast MOIIHOCTD
53 [IpocTtrie MEXaHU3MBI: phIyar, 010K, HaKJIOHHAS
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5
5.4 [IpumeneHue mpaBuiia paBHOBECHUS phlyara K 0JIOKy
55 «3omoroe  mpaBwio» MexaHukd. KoadduuueHt mnonezHoro
' neicTBUs MexaHu3MOB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus




Kon Kon
IIpoBepsieMbIe 3J1eMEHTBI CO/IePKAHUS
pasaesia  3JieMeHTa
58 [Tonnas mMexaHuuyeckass SHEprus. 3aKOH U3MEHEHUSI U COXPaHEHUs
’ MEXaHUYECKON IHEPrun
[IpakTuueckue padbOTHI:
59 Omnpenenenue padOThl CHIIBI TPEHUS TIPYU PABHOMEPHOM JBUKEHHUU
' Teaa MO TOPU30HTAIbHOM MOBEPXHOCTH. MccienoBanue ycnoBuil
paBHOBECHUS ppruara. M3amepenue KIIJg HAKJIOHHOMN
IUIOCKOCTH. VM3yueHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUr
5.10 ®u3nuecKue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIe YEJIIOBEKa
511 TexHuueckue yCTpOMCTBA: pblyar, MOJBUKHBIA W HETOJBUKHBII
' OJIOKH, HAKJIIOHHAS TUIOCKOCTH, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaesia  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
6.1 CTpoeHHus BemecTBa. Macca W pasMepbl  MoJieKysl. ONbITHI,
' MOATBEPKJAIOIINE  OCHOBHBIE  TOJIOXKEHUS ~ MOJIEKYJISPHO-
KHHETUYECKOU TeOpUH
6.2 Mopenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHHI
5 ' BemiectBa. Kpucrannuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOMCTB Ta30B, )KUJIKOCTEH M TBEP/IBIX TET HA OCHOBE
' MTOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUHU
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacHIMpeHne U CKATHE
6.6 Temneparypa. CBsA3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHIL]




Kon
pasnena

Koxn
IIpoBepsieMble 3/1eMeHTBI CO/leP:KAHUS
3J1eMeHTa
6.7 Buytpennss sneprusi. CriocoObl H3MEHEHHs] BHYTPEHHEH SHEPTHH:
' TeIuIonepeiaya u coBepLIeHne paboThl
6.8 Bunel  Teruionepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLMS,
' U3JIyYEHHE
6.9 KonngecTBo TemioTsl. Y aenabHas TEMIOEMKOCTb BEIIECTBA
6.10 TennmooOMeH M TEMJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne u  OTBEpJAEBAaHUE KPUCTAIMYECKHX  BEILECTB.
' V esibHast TEIIOTa IIIABICHHSI
[Tapoobpa3zoBanue u kouzaeHcauus. Mcmapenue. Kumnenue.
6.12 VY nenpHas TemoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KUIIEHUSI OT aTMOC(HEPHOro JaBJICHUS
6.13 BraxxnocTs Bo3yxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
6.15 [Tpuniunsr pabotsl TerutoBelx jBurareneit KIIJ[ TemoBoro
' nBurarens. TenaoBble ABUTraTeNN 1 3alIUTa OKPYKaroLIe cpeibl
6.16 3aKOH COXpaHEHHMs] M MPEBpPALICHHMs] DSHEPIUU B TEIUIOBBIX
' npoieccax
[TpakTrdeckue paboThI:
OnpIThl 1O OOHApYKEHMIO JEMCTBHS CHJI MOJIEKYJISIPHOTO
IIPUTSKEHUS.
OneITHl MO BBIPALIMBAaHUIO KPHUCTAUIOB IOBAPEHHOW COJINM WM
caxapa.
6.17

OmnbITel MO  HAOMIONEHWIO TETUIOBOTO  PACHIUPEHHS Ta30B,
KUJKOCTEN U TBEPJBIX TEIIL.

OrnpesenieHne aBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OMBITEI, JEMOHCTPUPYIONTUE 3aBHCHUMOCTh JIaBJICHUS BO3ayXa OT
ero o0bEMa U HarpeBaHUs WIH OXJIAXKICHUS.




Kon
pasnena

Kon
JIeMEHTAa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

[TpoBepka rUMOTE3bl JTUHEWHOW 3aBHCUMOCTH JJIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIIEpaTyphl.

Habmroienue n3MeHeHus BHYTPEHHEW HEPTUU Tejla B pe3ylibTaTe
TeruIonepeayr U paboThl BHEITHUX CHIL

HccnenoBanue SBICHHS TETIOOOMEHA IPH CMEITUBAHUHY XOJIOTHOM
Y TOpsiYeil BOABI.

OnpeneneHHe KOJIMYECTBA TCIUIOTHI, ITOJIYYCHHOI'O BOJIOM IIpH
TEIJI000MEHE C Harp€TbiM MCTAJVIMYCCKUM HUJIUHAPOM.

Onpeznenenne yaenbHON TETITOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca NCTIapeHusl.
Onpenenenre OTHOCUTENLHON BIKHOCTH BO3TyXa.

OnpeneneHue yaelbHON TEIUIOTHI IJIABJICHHS JIbJA.

6.18

@dusnyeckue SBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHHE
U KalWUIApHBIE SBJIEHUS B MPUPOJE, KPUCTAJUIBI B HPUPOJE,
nznydeHue ConHLa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI;
0o0pa3oBaHUE POCHl, TyMaHa, HHesl, CHera.

6.19

TexHu4eckne ycTpoMCTBa: KallWJUISPHI, IPUMEPBI UCIIOIb30BAHUS
KPUCTAJUIOB, JKHUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEpPaTyphl,
TEPMOC, CUCTEMa OTOILIEHHs JOMOB, TUIPOMETPBI, IICUXPOMETP,
napoBasi TypOHMHa, JBUTAaTeIb BHYTPEHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3JI€KTpI/I3aL[I/IH TECII. I[Ba poaa 3JICKTPUICCKUX 3apa10B

7.2

BsaumopeiictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBHCUMOCTh
CUJIBl B3aUMOJCUCTBUS 3apSHKEHHBIX TEJl OT BEIUYMHBI 3apsAI0B U
paccTOsSHUS MEX]y TeJIaMH)

7.3

OnekTpuueckoe mose. HampsokEHHOCTh 3IEKTPUYECKOTO  TOJIS.
[IpyHuMn ~ cynepnosuuuu  3JIEKTPUYECKUX  mojed  (Ha
KaueCTBEHHOM YPOBHE)

7.4

Hocurenu DIEKTPUYECKUX 3aps0B. OneMeHTapHbIN
anekTpudyeckuil 3apsn. Crpoenue aroma. IlpoBogHuku U
JUDIIEKTPUKH




Kon
pasnena

Kona
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
3J1eMeHTa
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DONeKTpUYecKUil TOK. YCJIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOTO
' TOKa. VICTOYHHKY MTOCTOSTHHOTO TOKa
77 JleficTBUSL  2JEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HaPsHKEHHUE
79 ComnpoTuBjieHHEe  MPOBOJHUKA.  YJENbHOE  CONPOTHUBIICHUE
' BEILECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHUE POBOTHUKOB
712 PaGoTa ¥ MOIIHOCTH 3JEKTPUUYECKOrO TOKa. 3akoH J[Koyms —
' Jlenna
713 DJeKTpUUYeCKre LeMU U MOTPEeOUTENH IIEKTPUIECKON HEPTUU B
' osiTy. KopoTkoe 3aMbIkaHme
7.14 [ToctosiHHBIE MarHUTHI. B3anMoielicTBHE TOCTOSTHHBIX MarHUTOB
715 MarnutHoe 1nosne. MarautHoe 1mosie 3eMJIM U €ro 3HaueHue IS
' JKU3HHU Ha 3emiie
716 OneiT  Opcrena. MarHuTHoe TONE  DJIEKTPUUYECKOTO  TOKA.
' [TpuMeHEeHHE MIEKTPOMArHUTOB B TEXHUKE
JleiicTBie ~ MAarHUTHOTO TMOJSI Ha TPOBOJHHUK C  TOKOM.
7.17 DNeKTpoABUTATENh  TOCTOSIHHOTO  Toka.  Mcmonb3oBaHue
AJICKTPOJIBUTATENICH B TEXHUYECKHUX YCTPONCTBAX M HA TPAHCIIOPTE
718 Oneitel  @apazest. SIBieHHE OSIEKTPOMArHUTHOM WHAYKIHUU.
' [Mpaswio Jlenma
OnektporeHeparop. CnocoObl  MOMyYEHUS  AICKTPUIECKOM
7.19 SHEPruH. DIEKTPOCTAHIMU HAa BO30OHOBISEMBIX HMCTOYHHUKAX
SHEPTUU
[TpakTuyeckue paboOTHI:
7.20 OnbITel IO HAOTIOJACHUIO AJICKTPU3ANNU TeN WHAYKIUEH U TpU

CONPUKOCHOBEHUHU.




Kon
pasnena

Kon
JIeMEHTAa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

Uccnenopanue NelCcTBUS JIEKTPUYECKOTO MOJIS HA TPOBOAHUKH U
JIUAJICKTPUKH.

COopka 1 mpoBepka padOThl ANMEKTPUUYECKON 1[ENMU MOCTOSHHOTO
TOKa.

N3MepeHne u perynmpoBaHUe CUIIbI TOKA.
N3mepenne u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HITYIIET0 Yepe3 PE3UCTOop,
OT COIIPOTHBJICHUS PE3UCTOPA U HAIIPSDKEHHSI HA PE3UCTOPE.

OHBITLI, ACMOHCTpUPYIOIIHUE  3aBUCHUMOCTL  3JICKTPUYCCKOI'O
COIIPOTUBJICHHUA IMPOBOJHUKA oT €ro JJINHBI, IIomaanu
MOIEPCUYHOT0 CCUCHUSA U MaTCpUaia.

[IpoBepka npaBuiia CITOKEHHUS HaIpsHKEHU N npu
MOCJIEIOBATEIbHOM COEIMHEHUH JBYX pe3uctopoB. [IpoBepka
npaBuja JUisi CUJIBl TOKA TP TapaJlJIeIbHOM COCIMHEHUH PE3UC-
TopoB. Onpenenenue pabOTHl ANEKTPUYECKOTO TOKA, HIIYIIETO
yepe3 pesuctop. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKa,
BBIJICTISIEMO Ha pesucrope. MccnenoBanne 3aBUCHUMOCTH  CHUJIBI
TOKa, UAYLWEro 4Yepe3 JAMIOYKYy, OT HalpshKeHUs Ha
Heit. Onpenenenue KIIJT Harpesarend. MccnenoBanue
MarHuTHOTO B3aUMOJICMCTBUS MOCTOSIHHBIX MarHuTOB. M3ydueHue
MarHUTHOTO TOJS TMOCTOSHHBIX MarHUTOB MPU UX OOBEIWHEHUU
U pazaenenuu. MccnenoBanue AEMCTBUS IEKTPUYECKOTO TOKA HA
MarHuTHYIO CTpenKy. OMNbIThl, JEMOHCTPUPYIOUIUE 3aBHCUMOCTD
CHUJIbI BSaHMOHeﬁCTBHﬂ KaTYIHKI/I C TOKOM 1 MarHurTa OT CUJIbI TOKa
nu HaHpaBJ'IeHI/ISI TOKa B KaTYHIKe. I/I3yquI/Ie I[Gf/iCTBHS[ MAardimuTHOT O
MmoJisi Ha TPOBOJHUK € TOKOM. KoHCTpynpoBaHue M HU3ydeHHE

paboTHI anekTpoasurarens. Mamepenue KITA
ANEKTPOJIBUTAaTENbHON YCTaHOBKHU. ONBITHL 1O HMCCIIEIOBAHUIO
SBJIEHUS  DJIEKTPOMAarHUTHOW  HWHAYKLUH: HCCIIEI0BAaHUE

N3MEHEHUH 3HAaUeHU 1 HaIlpaBJICHHUA HHAYKIIUOHHOTO TOKa

7.21

@dusnyeckue SBICHUS B MPUPOJE: DICKTPUUECKUE SIBICHUS
B aTMoc(epe, SJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noJje 3eMid, ApeiQ MoaCcoB, poJIb MATHUTHOTO MOJIS JUIs KU3HU
Ha 3eMJie, TOJIIPHOE CUSIHUE




Kon Kon

TR DT IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

TexHUuecKkue yCTpoiCTBa: 3JIEKTPOCKOIl, aMIIEPMETP, BOJIBTMETP,
peocrar, CUETUHK ANEKTPUYECKOM SHEpruwy,
AIIEKTPOOCBETUTENbHbBIE npudopHl, HarpeBaTeibHbIE
ANIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHUE MPEAOXPAHUTEINH,
AIIEKTPOMArHuUT, 3JEKTPOABUTATEb IIOCTOSIHHOTO TOKA, FEHEpaTOp
IIOCTOSIHHOT'O TOKa

7.22

9 KVIACC

Kon Kon

[IpoBepsieMble IEMEHTHI COAEP)KAHUS
paszena | aimeMeHTa

MEXAHMYECKUE SIBJIEHUA
8.1 Mexanudeckoe nBrkeHune. MarepuanpHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE JIBHIKCHHE
8.4 HepaBHoMepHOoe  mpsiMosimHeiiHOe — ABokeHue. CpenHsist U
MT'HOBEHHAsI CKOPOCTh TeJia MPH HEPABHOMEPHOM JIBHIKCHHH
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE
8.6 CBobOoanHoe naaenue. OneITh [anues

PaBHOMepHOEe nBMkeHME 1O OKpyxkHOCcTH. Ilepuoxg u wyactora
8.7 oOparreHusl. JIuneiinas " yriioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTepIIO3UITNH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka




Cuna TPEHUA: CUJIa TPCHHUA CKOJBXCHHA, CHUJIa TPCHHUA I1O0KOS,

8.13
JPYTUE BUIIBI TPCHUS
8.14 Cuna TSOKECTM M 3aKOH BCEMHPHOTO TSATOTCHHUSA. Y CKOpPEHHUE
' CBOOOIHOTO MaJICHHs
8.15 JBmwxkenue ianet Bokpyr Coaia. [lepBas kocMu4eckasi CKOPOCTb.
’ HeBecomocTh 1 nieperpy3ku
8.16 PaBHOBecue MaTepuanbHOM TOUKkU. AOCOTIOTHO TBEPIOE TEJIO
817 PaBHOBecue TBEPHOro Tema C 3aKPEIUIEHHOW OCBIO BpAllCHUS.
' MowmeHT cunsl. L[eHTp TsixecTH
8.18 Nmnynsc Tena. M3mMenenue umiynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanndeckas paboTa U MOITHOCTh
8.22 Pabora cun TskecTu, ynpyroctu, TpeHus. CBs3p SHEpruu U paboTh
8.93 [ToreHnManpHast SHEPrUsl Tela, IMOJHATOTO HAJ IOBEPXHOCTHIO
' 3emin
8.24 [ToreHnnanbHas SHEPIUs CXKATON NPYKUHBI
8.25 Kunernyeckas sneprus. Teopema 0 KHHETUYECKOW YHEPTHH
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
[TpakTudeckue paboOTHI:
Onpenenenne cpenHed CKOPOCTH CKONBXEHHs Opycka WIu
JBIDKCHHUS [IapuKa 10 HAKIOHHOW IuiockocTd. OnpeseneHne
YCKOpPEHUS TeJla TIPH PaBHOYCKOPEHHOM JIBMDKCHUHW 110 HAKIIOHHOM
TJIOCKOCTH.
HccrnenoBanue  3aBHCHMOCTH ~ TyTH  OT  BpPEMEHH  IPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaYaJIbHON CKOPOCTH.
8.27

[IpoBepka runoTessl: €ciu MpU PaBHOYCKOPEHHOM ABM)KEHUU Oe3
Ha4aJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEUETHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHHSI CKOJBXKEHHSI OT CHIIbI
HOpMaibHOro JamieHus. Omnpenenenre koddduuuenta TpeHus
cKkoapxeHus. OnpeznesieHne >KECTKOCTU MNpYXUHBL. OnpeneneHue
paboOThl CHIIBI TpPEeHHs] TPH PAaBHOMEPHOM MABW)KCHHUU Telld IO
TOPU3OHTAILHON  MoBepxHOCTH. OnpeneneHue  padOThl  CHIIBI




YHOPYrocTtu 1mpu noabEMe I'py3a € UCIIOJIb30BAHUECM HCIIOJABUIKHOI'O
U IIOJBUIXXHOI'O 0J10KOB

duznyeckue SBICHUS B IprUpoAcC: NPHUIIMBBI U OTJIMBLI, JIBUKCHHUC

8.28 wiaHeT CONHEYHOH CHUCTEMBI, PEAKTUBHOE JABIDKEHHE IKHBBIX
OpraHU3MOB
8.29 TexHuueckne yCTpOMCTBA: CHUAOMETP, JATYUKH IIOJIOKEHHS,

pacCcTodHNA U YCKOPEHUS, PaKCThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe JABUKCHUC. OCHOBHEBIE XapaKTCPHUCTUKHU
KOJIEOaHHIA: nepuon, 4aCTtora, aMIiuTyaa

9.2

MareMaTnyeckuii ¥ IPyKUHHBIA MasTHUKU. [IpeBpanieHue sneprun
IIpU KOJIe0aTenbHOM JABMKEHUN

9.3

38.TYX3.IOH_II/IG KoJIe0aHusI. BBIHY)KIICHHBIG konebanus. Pe3oHanc

9.4

Mexannueckue  BoaHbl.  CBOMCTBA ~ MEXAaHMYECKHUX  BOJIH.
IIpononbHeIE U MONEpEYHBIE BOJIHBL. /[IMHA BOJHBI U CKOPOCTH €€
pacupocTpaHeHus. MexaHW4YecKHe BOJHBI B TBEPAOM TeEIlE,
CEHCMUYECKHE BOJIHBI

9.5

3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wn¢pa3Byk U yabTpa3Byk

9.7

[TpakTyeckue paboOTHI:

OnpeneHeHHe YaCTOThI U II€pHUoaa KoJIcOaHUI MaTEeMaTHYECKOIO
MassTHHKaA.

OHpeIICHCHI/IC YaCTOTbl W NCpUOLA KoJIeOaHMH IMPY>XXUHHOT'O
MassTHHKA

WccnenoBanue 3aBUCUMOCTH TepUoia KOJIeOaHid MOBEIIEHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTHU. MccienoBanne 3aBUCMMOCTH MepUoja
KoneOaHuil TPYKMHHOTO MasiTHUKa OT Macchl Tpysa. [Ipoepka
HE3aBHCHUMOCTH TIEpHo/ia KoJeOaHuil rpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Ipy3a M KECTKOCTH IPYXKHUHBIL. M3MepeHne yckopeHus
CBOOOIHOTO HMaAECHUS

9.8

@u3nuecKue sIBICHUSA B IPUPOJIE: BOCIPUATUE 3BYKOB )KUBOTHBIMH,
3eMJIETPSACEHUE, CECCMUYECKUE BOJIHBIL, IlyHAMH, DXO

9.9

TexHudeckne ycTpoiicTBa: 3X0JI0T, UCIIOIB30BaHUE yIbTPAa3BYKa B
OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMAarHUTHOE IoJie. DJEKTPOMarHuTHbIe BOJIHBL. CBOICTBA
' 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupona cera. CkopocTh cBeTa. BonHoBbIE
' CBOMCTBa CBeTa
[TpakTuyeckue pabOTHI:
10.4 .
W3yueHne CBOWCTB OJEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TelleoHa
105 dusnueckue sBIEHUA B IpHUpojJe: OHojoruyeckoe JeicTaue
' BUIMMOTO, YIbTPA(UOIETOBOTO U PEHTTE€HOBCKOTO H3ITydeHHI
106 TexHu4eckne yCTPOMHCTBA: UCIOJIB30BAHUE  AJIEKTPOMArHUTHBIX
' BOJIH /1151 COTOBOM CBSA3U
CBETOBBIE SABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHNE CBETA
11.3 Otpaxenue ceera. [Inockoe 3epkano. 3aKoH OTpaskeHHsI CBETa
114 [Tpenomnenne cBeta. 3akoH mpenomieHus cBera. [lomHoe
' BHYTPEHHEE OTPaXCHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTuueckas cuctema oTtoanmnapara, MUKpOCKOIIA U TeJIECKONa
11.7 ['na3 xak ontuyeckas cucremMa. bau3opykocTs U 1adbHO30PKOCTb
11 118 Paznoxenune 6emoro ceeta B ciektp. OnbiTel HetoToHa. CrioskeHne
' CHEKTPAIBHBIX IBETOB. [luctiepcus cBeTa
[TpakTiueckue paboThI:
HccnenoBanue 3aBUCHMOCTH yTila OTPAXXEHHS CBETOBOTO Jyda OT
yIIa najieHus..
M3yueHne XapaKTepHCTUK H300pakeHUS] TpeIMeTa B ILIOCKOM
11.9 3epKaje.
HccnenoBanue 3aBUCUMOCTH yTJIa IPEIOMIIEHHUS CBETOBOTO JIy4a OT
yIJ1a maJIeHus] Ha TPAHHILIE «BO3IYX — CTEKIION.
[Tomy4yenue n300pakeHHiA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.




Onpenenenre (OKYCHOTO pACCTOSHHUSI M ONTHYECKOW  CHIIBI
coOMparoIIel TUH3HI.

OnBITE IO Pa3JI0KCHHUIO Oejoro ceera B CIICKTP.

OmnBITHl 1O BOCHPHSTHIO IIBETa NMPEIMETOB IPH MX HAOIIOICHUU
Yyepe3 [BETOBbIE (PHIIBTPHI

®dusnyeckue sBieHus B npupoje: 3atmenus Connna u JIyHsl, nsera

11.10 TeJ, ONTHYECKUe sBJIICHHs B arMmochepe (uBer Heba, pedpakius,
paayra, MUPax)
1111 TexHuueckne yCTPOWCTBA: OYKH, IIepUCKoI, (oToammapar,
' OINTHYECKHE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
121 OmneiTel Pezepdopaa u rmmanerapHast MoJenb aroma. Mojens aroma
' bopa
122 Ucnyckanne u noryomenre ceera atomom. KBautel. JInHeivarsie
' CIEKTPBI
12.3 PaagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3myyeHHs
124 Crpoenne atoMHOro sapa. HykioHHas MoAenh aTOMHOTO sjpa.
' N3oTormst
125 PangnoakTtuBHble mnpeBpamieHus. llepuoa mosypacmaga aTOMHBIX
' anep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHHs 3apsAI0BOTO U MAacCOBOTO
12 ' qrcen
12.7 OHeprus cBs3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH
128 Peakiuu cunresa u nenenus saep. Vicrounuku snepruu ConHIA U
' 3BE3]T
129 SAnepHas sHepreTuka. JleWicTBHE paJMOAKTUBHBIX W3JIYYEHHH Ha
' YKUBBIE OPTaHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
12.10

HccnenoBanne  TpEeKOB:  M3MEPEHHE  JHEPTUM  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 (poTOTrpadusiM).

W3mepenue paanoakTuBHOTo hoHa




dusnyeckue SIBICHUSI B IIpupoac: €CTECTBEHHBIIN paI[I/IoaKTPIBHBIfI
(bOH, KOCMHUYECKHE JIYUH, PAAUMOAKTUBHOC HM3JIYUYCHUC NPUPOIHBIX

12.11 . .
MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX H3JIy4YEeHUH Ha OpPraHHU3M
YeJI0BEKa

1212 TexHudyeckue  yCTpPOMCTBA:  CIIEKTPOCKOIL,  HMHJIMBHUAYaJIbHBINA

JO3UMETP, KaMEpa Bunscona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBbBI
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Kon
NpoBePsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUSA K NMPeAMETHBIM pe3yJibTaTaM 6A30BOI0 YPOBHA
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poau GU3UKU B HAYYHOH KapTHHE MUPA; CHOPMHUPOBAHHOCTH Oa30BbIX
MIPE/ICTaBICHU O 3aKOHOMEPHOU CBS3M U MO3HABAEMOCTH SBJIEHUN MPHUPOABI, O
pOJIu SKCIIEpUMEHTa B (DU3HKE, O cUCTEMOOOpasyrolel poiau (U3UKH B pa3BUTHUU
€CTECTBEHHBIX HaYK, TEXHUKH M TEXHOJIOT Ui, 00 IBOIIOIMH (HU3NUECKUX 3HAHUHN U
UX POJI B LIEJIOCTHOW €CTECTBEHHOHAYYHOUW KapTHHE MUPA, O BKJIa/1€ POCCUNCKHUX
U 3apyOeXHBbIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB
OKPY’KaIOIlIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHUS O BHUJAX MaTepuu (BEIIECTBO M IOJIE), O ABMKEHHM Kak crocobe cy-
IIECTBOBAHUS MaTepHH, 00 ATOMHO-MOJIEKYJIIPHON TEOPUU CTPOEHUS BEILECTBA, O
(¢u3nyecKoil  CyIIHOCTH SBJIEHUH TNPUPOABl (MEXaHMYECKUX, TEIJIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SIBICHUS MO OMUCAHUIO UX
XapaKTepHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
¢usnyeckoe  SABJIECHUE; YMEHME  paclio3HaBaTh  IMPOSBICHHE  HM3YYEHHBIX
(¢u3nuecKux SBIEHUI B OKPYXKAlOIIEeM MHpE, BBLAENSAS HX CYIIECTBEHHBIE
CBOICTBa (IpU3HAKHU)

Bnanenue ocHoBaMH MOHATUHHOTO anmnapaTa i CUMBOJIMYECKOTO sI3bIKa (PU3UKH U
UCTOJb30BAaHUE HUX JUIA pelleHUs y4eOHBIX 3ajay; yMEHHE XapaKTepH30BaTh
CBOMCTBa Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCTOIb3Ys PyHIaMEHTAIbHbIE
Y SMITAPUYECKNE 3aKOHBI

YMeHHe ONUCHIBATh M3YYCHHBIC CBOMCTBA TN M (DU3MUCCKHUE SIBICHHUS, UCTIONB3YS
(u3MUecKre BETHINHBI

Brnanenne ocHOBaMH METOIOB HAYYHOTO TIO3HAHMS C YIETOM COOJIOICHHS TIPaBHIT
6e30macHoro Tpyaa: HabMoJeHne U3NIECKUX SBICHHINA:




Kona
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yabTaTaM 0a30BOI0 YPOBHS
0CBOEHMSI OCHOBHOH 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00111eT0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMEHHUE CaMOCTOSITEIbHO COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY U3 JJAHHOTO
Habopa 000pyI0BaHUS 110 UHCTPYKIMH, OMIUCHIBATH XOJ] OIBITA M 3aIMChIBATH €r0
pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI;

MIPOBEJICHUE TPSIMBIX M KOCBCHHBIX H3MEPECHHN (PU3UYECKUX BEIUYMH: YMEHUE
IUIAHUPOBATh HM3MEPEHHs, CaMOCTOSITENIbHO CcOOUpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY [0 WHCTPYKLIHH, BBIYMCIATH 3HAUEHUE BEITUYMHBI U aHAIM3UPOBATH
MOJIyYEHHBIE PE3YJIbTaThl C YYE€TOM 3aJaHHOW TMOTPEHIHOCTH PE3YJIbTaTOB
HU3MEpPEHU;

MPOBEJICHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX MCCIEHOBAHMI; CAMOCTOSITEIBLHO
coOupaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U TIPOBOJUTH HCCIIEIOBAHUE TIO
WHCTPYKLUH, MPEACTABIATh MOJy4YeHHbIE 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B
BUJe TaOMUI] | rpaHUKoOB, YYHUTHIBATh IOTPEIIHOCTH, JENaTh BBIBOJBI IO
pe3yiabpTaTaM UCCIEI0BAHNS

[ToHnMaHMe XapakTepHBIX CBOMCTB (U3NUECKUX MOJIENeH (MaTepualibHas TOYKa,
abCOJIIOTHO TBEPJIOE TEJO, MOJAEIN CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tell,
IJIaHETapHas MOJENIb aTroMa, HYKJIOHHAas MOJEIb aTOMHOIO SApa) U yMEHHE
MPUMEHSTh UX 7151 OOBSICHEHUS (PU3UUECKHUX IIPOLIECCOB

YMeHue oOBACHATh (pU3MUECKHE MPOIECCHl U CBOMCTBA T, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIATH NTPUYUHHO-CIICICTBEHHBIE CBSI3U U CTPOUTHh OOBSICHEHHE C OMOpOW Ha
U3Y4YEHHbIE  CBOMCTBa  (PU3WYECKUX  SIBICHUH,  (U3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJEIN

YMmenue pemiats pacué€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHUH ), UCTIOIB3YsI 3aKOHBI
u (hopmyIbl, CBsI3bIBatONIME (U3MUYECKUE BEIMYMHBI, B YaCTHOCTHU, 3alHCHIBATH
KpaTKO€ yCIIOBUE 3aJ1a4yH, BBISABIISITH HEIOCTAIONINE TAaHHBIC, BEIOMPATh 3aKOHBI U
hopmynel, HEOOXOAUMBIE ISl €€ PEIeHUs, UCIIOIh30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PACUYEThl U OLEHUBATH PEATUCTUYHOCTH TMOJYYEHHOIO 3HAUYECHHS
(u3MUecKoil BENUYHMHBI; YMEHHE ONpEeNeNsITh pPa3MEpHOCTh (HU3Mveckol Be-
JIUYUHBI, TIOTYYEHHOUN TPU PEIICHUH 3aa4H

VYMmenne XapaKTCPU30BaTh MPUHIUIILI HeﬁCTBHﬂ TEXHUYCCKUX YCTpOﬁCTB, B TOM
guclie OBITOBBIX MPUOOPOB, U MPOMBINIICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB IO
WX OIMCAaHUIO, HCMOJb3ys 3HAHUS O CBOMCTBAX (HU3UYECKUX SIBICHUU W
HE0OX0UMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCToNb30BaTh 3HAHUS O (U3MUYECKHUX SBICHUSIX B IOBCEIHEBHOM KN3HU
i obecrieueHusi 0€30MacHOCTH MPH OOpalieHuu ¢ ObITOBBIMU NpHOOpamMHu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3/I0pOBbsI U COOIIONEHUS HOPM
HKOJIOTMYECKOTO TIOBEICHHS B OKPYXKAIOLIEH cpejie; MOHNMaHue He0OXO0IMMOCTH




Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yabTaTaM 0a30BOI0 YPOBHS
0CBOEHMSI OCHOBHOH 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00111eT0
o0pa3zoBanusi Ha ocHoBe PI'OC

MIPUMEHECHHSI TOCTHKEHUH (DU3UKU ¥ TEXHOJOTUH ISl PAllMOHATIBHOTO MIPHPOJIO-
I10JIb30BaHUSL

11

OneIT moucka, npeoOpa3oBaHUs M MpeACTaBlieHUs HHPOpManuu (PU3NYECKOTO
colepKaHus c HCIIOJIb30BAHUEM MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI; yMEHHE OLIEHUBATh JOCTOBEPHOCTH IMOJYyYEHHOH HH(pOpMauu Ha
OCHOBE MMEIOIIMXCA 3HAaHUM W  JOMNOJHUTEIbHBIX HMCTOYHUKOB; YMEHHUE
WCIONIb30BaTh TPU BBIMOJIHEHHH Y4YEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISPHYIO
AUTEpaTypy (pU3HUECKOro comep:kKaHus, CIIPABOYHBIE MaTepUAIIbI, PECYPChI CETH
WuTepHer; Bnanenne 0a30BBIMH HaBBIKAMU TIpeoOpa3oBaHUs HH(GOpMAINH U3
OJIHOM 3HAKOBOH CHCTEMBI B [Ipyr'yl0; yMEHHE CO3[aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMAIMM U3 HECKOIbKUX
HMCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA OI'D 11O

OU3UKE

Kon

1 [ MEXAHUYECKUE ABJIEHUA

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

11

MexaHU4ecKoe IBHKEHHE. MaTepI/IaJ'ILHaH touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
JABUIKCHUA

1.2

PaBHOMepHOe W HepaBHOMepHOe maBwkeHue. Cpemnsst ckopocTb. Dopmyna s
BBIYKCIICHUS CpeHEel ckopocTu: v = Sft

PaBHOMeEpHOE npsiMONIMHENHOE IBM>KEHHE. 3aBUCUMOCTh KOOPIUHATHI TeJla OT BPEMEHU B
ClIy4yae paBHOMEPHOTO MPSAMOJIUHENHOTO JIBH)KEHUS:

13 | x(f)=x,+vt

I'paduiku 3aBUCUMOCTH OT BpEMEHH I MPOEKIIMU CKOPOCTH, MPOEKIUHU MEePEMEILECHNUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM IPSIMOJIMHEHHOM JABMXKEHUU

3aBUCHUMOCTh  KOOPJWHATBI Tela OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
1.4 | npssMOIUHEHHOTO JIBUKEHUS:




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

ta| "

Sx(f} =1'.|;|: *f_ax *

@opMyIbl A1 TPOCKLUUU NEPEMEIIECHHS], TPOEKINHA CKOPOCTH U MPOEKIUHN YCKOPEHUS
IIPY PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:

-

¢
Iy (Tj =Uyy- r_ﬂﬁ.' ' ? :

U.‘f('f) =Upy T, I,

Fpa(bI/IKI/I 3aBUCHUMOCTHU OT BPCMCHHU MUIA IPOCKLIUHU YCKOPCHUA, IMPOCKOHUU CKOPOCTH,
MpoCKOHU IMCPEMCHICHUA, KOOPAHWHATBI IIPU PABHOYCKOPCHHOM HpHMOJII/IHefIHOM
JABMOKCHUH

CBoOoanoe nagenne. @opMyIibl, ONMUCHIBAIOIINE CBOOOIHOE MaIEHNE Tea 110 BEPTUKAIN
(IBW)KEHME Tena BHM3 WM BBEPX OTHOCHUTEIBHO MOBEpXHOCTH 3emnn). ['paduxu

15
3aBUCUMOCTH OT BpEMCHU I ITPOCKIMN YCKOPCHHS, TPOCKIHUU CKOPOCTH U KOOPANHATLI
npu CBO60,I[HOM MaaACHUH TCJIa 110 BEPTUKAJIN
CKOpOCTB PaBHOMCPHOT'O ABUXKCHUA TCJIA IO OKPYKHOCTHU. HanpaBneHHe CKOPOCTH.
®opmyia 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTU U Mepuo i oOpallieHus:
L= inR

T

HCHTPOCTpeMI/ITeJ'IBHOG YCKOPCHUC. HaHpaBJ’ICHHe HEHTPOCTPCMUTCIIBHOTO YCKOPCHHA.
(DopMyna JJI1 BBIYHUCIICHUSA YCKOPCHUA:

1.6

_U;
=R

®opmyiia, CBSI3bIBAIOLIAS IEPUO U YACTOTY OOpAICHUS:

v =

N




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Macca. ITnorHocts Bemecta. @opmyia i BBIYUCICHUS IIJIOTHOCTH:

1.7 =
P=7

1.8 | Cuna — BekTopHas ¢uznyeckas BenuunHa. CIoxKeHHE CUT

1.9 | SABnenue unepumu. [lepBoiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

1.10 F=m-a
CoHarpaBie€HHOCTh BEKTOpPa YCKOPEHHUs TeJla M BEKTOpa CUJIbL, ACHCTBYIOLIEH Ha TeJl0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11 | - _
Fy y=-Fi,
Tpenue nokost U TpeHUe CKoJbkeHUs. DopMyrna 711 BEIYMCICHUS MOAYJIS CUJIbI TPEHUS
CKOJIbJKCHUS:

1.12 _ r
FIP =p-N
Hedopmarus Tena. Yopyrue u Heynpyrue aeopmanuu. 3akoH ynpyroi aedopmaruu
(3akoH ['yka):

1.13 .
F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:

1.14




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Cuiia TspkecTd. Y CKOpeHue CBOOOHOTO MaICHHS.
dopMya 711 BBIYUCICHHSI CHITBI TSHKECTH BOJIM3M TToBepXHOCTH 3emun: F = mg.

JBmxenue ranet Bokpyr Connua. [lepBas kocMudeckas ckopocts. HeBecomocTs u
Meperpys3Ku

1.15

I/IMHy.]'IBC T€J1a — BCKTOpHaA (1)I/I3I/I‘leCKaﬂ BCJINYHHA.

Nmnynsc cuctemsl ten. M3menenue umnyibsca. IMmynbsc cuisl

1.16

3akoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CUCTCMBI TCII:
D=nyU, +1m, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanunueckas padota. @opmyra st BEIYUCICHUS PaOOThI CUITBI:

A=Fsooso

Mexann4deckasi MOIIHOCTb:

1.18

Kunernueckas u noreHuanpuas sHeprusi. @opmyna /i BoIYMCIEHUS KHHETHYECKON
SHEPTUu:

Teopema o knHeTHUecKOU sHEeprun. Popmyra i BBIYUCICHUS TOTEHIIMAIBHON SHEP-
TUU TeJa, MOAHATOrO

Hag 3eMIIEH:

E,= mgh




Kon

1.19

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

MexaHnueckast OHEpPIus:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHUYeCKOM OHCPI'UU IIpU HAJITUYHUU CHUJIbI TPCHUS.

1.20

IIpocThie MeXxaHU3MBI. «30JI0TOE IIPABHUIIO» MEXAHHUKH.
Peruar. Moment cwitsr: M - FI.

YcinoBre paBHOBECHS phIvara:
M +M +..=0
[ToxasuxHbIN 1 HeOABIKHBIN O0510ku. KITJl mpocThix MexaHN3MOB,

n= Anonzsaan
JiﬂII:EHEEEaH

1.21

JlaBiieHue TBEpAOTO TETA.

@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:

JaBnenue raza. ATMocepHOe TaBieHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

CDOpMy.TIa IJId BBIYUCJIICHUA JABJICHUSA BHYTPHU JKUIAKOCTH:

P=pgh+p..,

1.22

3akoH [lackans. ['uapaBnudeckuii mpecc




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

3akoH Apxumena. @opmyiia Juist ONIpeAesieHUs] BBITAJKUBAIOIIEH CHIIBI, IEUCTBYIONIEH Ha
TEJI0, IOTPYKEHHOE B )KUJIKOCTh WJIU ra3:

1.23 -
F_l'l._I;m. - ng
Ycnosue miaBanus tena. [InaBanue cynoB U Bo3ayxoIiaBaHUe
Mexannyeckue KojeOaHus. AMIUIMTYAa, TEPHOJI W YacToTa KoJjiebanui. dopmyra,
CBSI3BIBAIOIIAS YACTOTY U MEepUOJI KoneOaHu:
1.24
v = 1
T
195 Matemaruueckuii U NpyXKUHHBINA MasTHUKU. [IpeBpalienre sHepruu mpu Koiae0aTeIbHOM
' JIBUKEHUU
1.26 | 3aryxaromue konebanus. Beinyxnennsie konebanus. Pezonanc
Mexanunyeckue BoJHBL. [IpomonbHbIe U MoniepeyHbie BOJIHBL. [[TiHA BOJHBI U CKOPOCTH
pacipocTpaHEHUS BOJHBI:
1.27
rh=v-T
108 3ByK. ['poMKOCTh U BBICOTA 3BYyKa. OTpakeHHEe 3BYKOBOM BOJHBI HA TPAHUIIC IBYX CPE.
' NudpasByk u ynpTpa3Byk
IIpaxmuueckue pabomul
W3mepenue cpefHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH MPY>KUHBI,
Kod(hduUlleHTa TPEHUSI CKOJIbKEHUS; PaOOThl CUIIBI TPEHUS, CHIIBI YIPYTOCTH; CpeIHeH
CKOPOCTH JBW)KEHHS Opycka MO HAKJIOHHOM TUIOCKOCTH, YCKOpeHus Opycka mpu
JBWKEHUH 10 HAKJIOHHOW TUIOCKOCTH; YaCTOTHI M TIEPHO/Ia KOJICOaHNI MaTeMaTHIECKOTO
MasTHUKA;, YacTOTHl M TMEpUoJia KOJeOaHU MPYKUHHOTO MasTHHKA, MOMEHTA CHIIBI,
JICHCTBYIOIIETO Ha pbluar; paboThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a ¢ MOMOIIBIO
1.29 | memoxBmwKHOTO OJIOKa; PabOTHI CHIIBI YIIPYTOCTH IPH TMOABEME TIpy3a C TOMOIIBIO

MOJABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBOM CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tena u
OT INIOTHOCTH JKUJIKOCTH, HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHJIBI OT MAcCCHI TeJla; CUJIBI
TPEHHS CKOJBXKEHHUSI OT CHJIbBl HOPMAJIBHOTO JABJICHHS M OT POJa MOBEPXHOCTH; CHJIBI
YIPYTOCTH, BOHUKAIOIICH B MPYXKUHE, OT CTETCHH JIedOpMaIliu MPYKUHBI; YCKOPEHUS
Opycka OT yrila HakJOHA HAMpaBISIONICH; mepuoja (YacTOThI) KOJIEOAHUH HUTSHOTO
MasTHHKA OT JUTMHBI HUTH; TIEPHO/1a KOJICOAHUN MPYKHHHOTO MasTHUKA OT MAacChl Tpy3a
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U KECTKOCTH IMPYXUHBI; UCCICAOBAHNEC HC3aBUCUMOCTHU IICpHUOLA KOJIEOAHHI HHUTSHOIO
MasjaTHHKaA OT MAaCChI I'py3a. HpOBepKa YCJI0BUS PaAaBHOBECHUSA pblyara

Quszuueckue s61eHUs 6 npupode: IPUMEPbl JBUKECHUS C PA3]IUYHBIMU CKOPOCTSMH B
JKUBOM U HEKUBOW IIPUPOJE, ACUCTBUE CWIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBWXKEHHE IIaHeT COJIHEYHOM CHCTEMBbl, PEAKTUBHOE [IBHKEHHUE JKHUBBIX

1.30 .
OpPraHU3MOB, pblYard B TeJlle YEIOBEKa, BIMSHHUE aTMOC(PEpPHOro JaBJIEHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE pbIO, BOCIPHUATHE 3BYKOB IKMBOTHBIMH, 3E€MIIETPSCEHUE,
ceificMMuYecKHe BOJIHBI, LIyHaMH, 3X0
Texnuueckue ycmpoticmea: CIMAOMETP, JATUUKH ITOJOKEHUS, PACCTOSHUS U YCKOPEHUS,
JUHAMOMETp, MNOJALIMIIHUKY, PAKEThl, pblYar, IOABM)KHBIM W HEMOJABMKHBIN OJIOKH,

1.31 | HaKJIOHHAsi TUIOCKOCTh, TPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOIIMECS COCYIIBI,
YCTPOICTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETP, GapoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMETP, IX0JIOT, UCIOIb30BAHUE YIIBTPA3BYKa B ObITY M TEXHUKE

2 | TEIUIOBBIE SABJIEHUA
OcHoBHbIE M10JIOXKEHHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTpOCHUS

2.1 |BemectBa. Mozenu TBEPAOro, KHUJIKOTO U ra3o00pa3HOro COCTOSHUIM BeIIEeCTBa.
Kpucrannuueckue u amopdHbie TenIa

29 JIBukeHne vacTtull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI YaCTUI[ C TEMIEpaTypoil.

' BpoyHnoBckoe nBukenue, nuddysus

2.3 | CmauMBaHUe U KallWUISPHBIE SBJICHUS

2.4 | TennoBOe pacIIUpeHUE U CHKATHE

2.5 | TermmoBoe paBHOBecHe

26 Buytpennss sneprus. Pabota u Teronepenada Kak crocoObl U3MEHEHHsI BHYTPEHHEH

" | sHeprum

2.7 | Bugsl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHHE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TeMIoThl. Y JelbHas TEIUIOEMKOCTD:

2.8 . .

O=cml\t,—1,)
3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OajaHca:

2.9
O +0, +..=0

210 Hcnapenue u koHaeHcauus. M3MeHeHne BHYTpEHHEN SHEPIUU B IIPOLIECCE UCIIAPEHUS U

KoHaeHcanuu. Kunenue sxuakoctu. Y aeapHas TemioTa napoodpasosanus: L = Q/m
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2.11 | BnaxHOCTh BO31yXa
[InaBneHne u kpucrammsanusa. M3MeHeHue BHyTpPEHHEH DHEPrMM IIPHU IUIABICHUU U
KpUCTaJINIM3aluu. Y IelbHasl TEII0Ta IUIaBJIECHUS:
2.12 0
==
m
2.13 | BHyTpeHHsIsl SHEeprHs CrOpaHus TOILIHBA. Y JIeIbHAs TEIUIOTa CropaHus Torea: ¢ = Q/m
2.14 | Ilpunnmmns! paboTs! TeruoBeix nurareneid. KI1/[ TemmoBoro nBurarens
IIpakmuyeckue pabomul
N3mepenue yaenbHON TEMT0EMKOCTH METANIMYECKOTO LIMJIMHAPA; KOJIMYECTBA TEIJIOTHI,
MOJTyYEeHHOTO BOJIOW KOMHATHOM TeMIlepaTrypbl (UKCHPOBAHHON MAacChl, B KOTOPYIO
2.15 | onmymeH HarpeTslii HUIMHAP; KOJIMYECTBA TEIUIOTHI, OTIAHHOIO HArpeThIM LIUIMHIPOM,
IIOCJIE OIYCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIIBHOM BIIAXKHOCTHU
BO3/lyXa; YAEJIbHOM TEIIOTHI MJIaBJICHUS Jbja. MccienqoBanne n3MeHeHUs TeMIepaTyphbl
BOJIbI MIPU PA3IMYHBIX YCIOBUSX; SBJIECHUS TEIJIOOOMEHA IPU CMEIIMBAHUU XOJIOTHOW U
ropsiuel BOAbI; IPOLECCA UCITAPEHMUS
Dusuueckue s61eHUA 8 NpUpooe: TOBEPXHOCTHOE HATSDKEHUE M KalUJUIPHbIE SIBICHUS B
2.16 | mpupoxe, KpucTaisl B ipupoze, nzinydenne CoiHIa, 3aMep3aHne BOJOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHETa
Texunuueckue ycmpoiicmea: KalWUIApbl, NPUMEPbl  HCIONb30BAaHUS  KPUCTAILIOB,
2.17 | )KUIKOCTHBI TEpMOMETp, JAaTYUK TEMIepaTypbl, TEPMOC, CUCTeMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBasi TypOUHA, JBUTATEIb BHYTPEHHETO CrOPaHUs
3 | DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 | Onextpuzanus ten. [{Ba BUa SIMEKTPHUECKUX 3apsiI0B
3.2 | B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 | 3ak0oH COXpaHEHUS IEKTPUICCKOTO 3apsa
3.4 OnekTpuueckoe noje. Hanpsok€HHOCTD 35eKTprudeckoro nosist. [IpuHinun cynepno3uiuu
| snexTpuueckux mosneit (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsnoB. JleHcTBUE dIEKTPUYECKOTO MOJIS Ha IEKTPUIECKUE
" | 3apsigpl. [IpOBOHHUKY M TUDICKTPUKH
[ToctosanHBIN AnekTpuueckuid TOK. JleHcTBUSL aiekTpudeckoro Toka. Cuna Toka.
Hanpsoxenue.
3.6 P

=g/t ,U=A/[
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9J'IGKTpI/I‘l€CKOG COIIPOTUBJIICHHUE. yI[e.]'IBHOG SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7
R =pl/S
3.8 | 3akon Oma mis ygactka snekrpuueckon rernu: | = U/R
ITocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I,=1; U=U,+U,; R=R,+R,
3.9 |IlapannensHoe coeqMHEHNE IPOBOAHUKOB PABHOTO COIPOTUBIICHUSL:
R
U=UsI=L+L;R=""
CMenanHbIe COeTMHEHMSI TPOBOTHUKOB
3.10 [ PaboTa n MomHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 5
Q=I"-R-t
312 OmnbIT DpcTena. MarHuTHOE 1oJie IPSMOro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
WHIYKITUH
3.13 | MarHuTHOE 10JIe TIOCTOSTHHOTO MarHuTa. B3anmo/eiicTBre MOCTOSHHBIX MAarHUTOB
3.14 | leficTBMEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM
3.15 [ OnbiTel @apajes. SBieHue 31eKTpoMarHuTHON MHYKIMU. [IpaBuiio Jlenna
IIpakmuyeckue pabomul
W3mepeHune 3IeKTPUYECKOro COMPOTHBIICHHUS PE3UCTOPA; MOIIHOCTH DJIEKTPUUYECKOTO
TOKa; pabOTHI JEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HHMKAIOIIETO B IPOBOJHHUKE (PE3UCTOPBI,

naMnqua), OT HAIIPAKCHHA HAa KOHIAX MPOBOJAHUKA; 3aBUCUMOCTU COMNPOTHUBIICHUA OT
JJIMHBI MIPOBOAHUKA, IJIOMAAN €0 HONECPCUYHOI'0 CCUCHUA U YACIIBHOTI'O COITPOTUBIICHUS.

[IpoBepka mpaBwia IUIsi SIEKTPUUYECKOTO HANPSDKEHUS TPH  TOCIEI0BATEIIEHOM
COCAMHCHHWHU ITPOBOJHUKOB; MpaBuJia JJIs1 CHJIBI SJICKTPUYCCKOI'0 TOKA IMPU IMapaJICIIbHOM
COCTMHEHHUH MPOBOIHUKOB (PE3UCTOPHI M JIAMITIOUYKA)




Kon IIpoBepsieMblii 3JIeMeHT cO/lepKAHUSA
DQusuueckue a61eHus 8 npupode. FNEKTPUUECKUE ABICHUS B aTMOC(epe, HIEKTPHIECTBO
3.17 | KMBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIU, Jpei( MOIOCOB, POJIb MArHUTHOIO TOJIS
IUIs1 )KU3HU Ha 3emJie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaTr, CUETYMK
318 JJIEKTPUUYECKOW  DHEPTHH,  JJIEKTPOOCBETUTENIbHBIE  MPHOOPBI,  HArpeBaTeIbHbIC
' UIEKTPOIIPUOOPB!  (IpUMEPBI), DIIEKTPUUYECKUE MPEAOXPAHUTENH, 3JIEKTPOMArHMT,
JIEKTPOABHUraTelNb IIOCTOSHHOIO TOKA, FEHEPATOP TOCTOSIHHOTO TOKa
3.19 | DnexTpomarauTHbie BOJMHBI. [1IKana 3eKTpOMarHUTHBIX BOJTH
3.20 | JIyueBas monens ceta. [IpsmonuHeiiHOE pacipocTpaHEHUE CBETA
3.21 | BakoH oTpakenus cBeta. [Imockoe 3epkaio
3.22 | Ilpenomienue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 | ucnepcus cBera
324 Jlunza. Xon mydeit B nun3e. @okycHOE paccTosiHue JIMH3bL. Ontuyeckas cuia auH3bl D =
' 1/F
3.25 | I'ma3 xak ontuyeckas cucrema. Onruyeckre npudopsl
IIpakmuyeckue pabomul
W3mepeHue onTUyeckodM cuibl coOuparomeil  JIMH3bl;  (POKYCHOTO  pacCTOSHHUSA
cobupartorieit TMH3BI (110 CBOMCTBY paBEHCTBA Pa3MePOB MPEAMETa U U300pakeHus, KOraa
3.26 | mpeaMeT pacroyioKeH B IBOMHOM (OKyce), OKa3aTelsl MPEeIOMIICHHS CTEKIa.
HccnenoBanue cBoicTBa 300paXKeHUs, MOJTYYEHHOTO € TIOMOIIbI0 COOMparoIeil TNH3BI;
W3MEHEHHsI (POKYCHOTO pAcCCTOSIHHSI JIBYX CIIO)KEHHBIX JIMH3; 3aBUCHMOCTH yTJja
MIPEJIOMJICHHS] CBETOBOTO JTy4a OT yIJIa Ta/IeHHs Ha TPAHUIIE «BO3AYX — CTEKIIO»
397 Qusuueckue aenrenus 6 npupooe: 3atMenuss Conmuna u JlyHbl, 11BeTa Tell, ONTHYECKUE
' ABJICHUS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpoticmea: 049KH, IEPUCKOI, (poTOANIapaT, ONTUIECKAE CBETOBOIBI
4 | KBAHTOBBIE SABJIEHUA
4.1 | PagnoaktuBHOCTB. AJb(da-, OeTa-, ramma-u3nyyeHus. Peakiun anbda-u Oera-pacnana
4.2 | Oneitel Pesepdopaa no paccessauio anbda-gactuil. [Inanerapuas Moaens aroma
4.3 | CoctaB atomHOTrO sipa. M3oTomsr
4.4 | Ilepuon momypacmajga aTOMHBIX SIIEP
4.5 | SnepHble peakiiy. 3aKOHbBI COXPAaHEHUS 3apsiI0BOT0 U MacCOBOTO YUCE




Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
DQusuueckue A61eHUs 8 Npupooe: €CTECTBEHHBIM paJMOAKTUBHBIN (POH, KOCMHUYECKHE
4.6 | nyud, paAMOAaKTUBHOE W3JIyuY€HUE MPHUPOJHBIX MHUHEPAJIOB, JCHCTBHE pPaJMOAKTHBHBIX
U3ITy4YeHUI Ha OpraHu3M YeJ0BeKa
47 Texnuueckue  ycmpoiicmea: CUEKTPOCKOI, WHIAUBUAYAJIbHBIA  JO3UMETpP, Kamepa

BuibcoHa, sinepHas sHepreTuka




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» ®uswnka, 7 xknace/ [lepeimkun .M., UBanoB A.W. ®usuka. — M.: [IpocBemienne, 2025
» ®usuka, 8§ knacc/ [lepeimkun .M., UBanoB A.W. ®usuka. — M.: I[IpocBemenue, 2025.
» ®uswka, 9 xnacce/ [lepeimkun .M., UBanoB A.U. @usuka. — M.: [Ipocsemienne, 2025.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Meroanyeckue pekomennanuu MHcTUTyTa cTpareruu pasBuTths oopasosanus «Cuctema

OIICHKH JIOCTIKEHUH TMIIAHUPYEMBIX MPEIMETHBIX PE3YIbTATOB OCBOCHHSI YIEOHOTO IMpeaMeTa
«®Pu3ukay, 2023

®usuka. 7 8 knacc. bazoBblil ypoBenb. MeToauueckoe nocobue k yueOnuky 1. M.
[Tepeimikuna, A. Y. Banoa, ®uszuka 7-9 U Jlykamuk, E.B. IBanoBa (cOopHUK 3a71a4)

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6mmoreka [IOK videouroki.net, sikmacc
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