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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yabTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxke ¢ yuétoM (enepanbHOl pabouel mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHWUW, U Ha (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydawmumxca. B mnporpamme mno (Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJACP)KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusrka sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpA, MPEIOCTABISIET HauboJee sSCHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa MO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CIIETYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;

WHTEPIIPETUPOBATh JaHHBIE M HCIIOJH30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPXKIEHHOM peHIeHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHUS OOyYaIOMMXCA K HAYIHOMY H3YyYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATHh (U3NYECKUE 3HAHUS U Hay4yHbIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JIs pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOa€HHOM YPOBHE B paMKaX COOTBETCTBYIOIINX Mpoduiielt 00ydeHUs Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTikeHue 3TUX LieNed mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

pUOOpETEHNE YMEHUM aHATM3UPOBATh U OOBSICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHMSI W WCIIOJIB30BAHUS (PU3MUECKMX MOJCNCH, BKJIIOYas TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIIEIOBATEILCKAX YMEHMI: HAOIIOJATh SIBICHUS U H3MEPSTh
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OMBITHI, SKCIIEPHUMEHTAIBHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(epamu npodhecCHOHAIBHOU ACSATEIbHOCTH, CB3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha uzyuenue ¢usuku (yriayOaéHHBIM ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus orBoautcs 340 gacos: B 7 kinacce — 102 yaca (3 yaca B Hezelnw), B 8
kiacce — 102 yaca (3 yaca B Heeno), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

dusnka — Hayka O npupoje. SBiaeHus TPUPOIbI (3JIEMEHTHI COJIEpIKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
U3mepenne @uanueckux BeauduH. OTanoHbl. PDusmueckue npubopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6ezonacHoro Tpyaa npu padoTe ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢u3nka u 1pyrue ecTeCTBEHHbIE HAYKH U3y4atoT npupoy. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHUS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SBJICHUN ¢ TOMOILBIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHnnueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue TPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EHbI eJICHUS IIKaIbl U3MEPUTEILHOTO MPUOOpa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBS3b CKOPOCTH ABWIKEHHMS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe newxkeHue. I[lyte u  nepememenue. PaBHOMepHOe H
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHssl CKOPOCTh IPH HEPABHOMEPHOM JBHKEHUU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['padukn 3aBUCHMMOCTEl BEJIMYMH, ONMCHIBAOIIMX JBWXeHHE. OOmue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBMKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeapHOM JBWKeHUU. [lmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuiia TpeHUs.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnust CKOPOCTH TPU B3aUMOJICHCTBUU TEJL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OmnpeneneHue cpelHed CKOPOCTH CKOJIBKEHHsSI Opycka WM IIapuKa IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnBbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CHIIbI
JIABJICHMS M XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. Cuna naBieHusi. CrnocoObl yMEHbIIECHUS U YBETUUCHUS JaBICHUSI.
JlaBneHue ras3a. 3aBUCUMOCTb J1aBJIEHUs raza oT o0béma u Temnepatypsl. Ilepenaua
JABJIEHUSl TBEPIABIMU TENaMH, SKUAKOCTSIMU UM ra3amu. 3akoH Ilackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JABJIEHHMS  KUJAKOCTH  OT  [JIYyOMHBI  IMOTPY>KEHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aylmHOW oOosouku 3emin. OnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro J1aBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKUBAIOIIECH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JABJICHUS T'a3a OT TEMIIEPATYpPhI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YacTH TeJIa U IIIOTHOCTH YKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOIIICHHMSI TNIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEHCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B )KUIAKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTa Jyisi CUJI, HallPaBJICHHBIX BJOJIb JIMHUHU MTEPEMEILICHHUS.
MonHoCTb.

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsI phluara K OJOKy. «30510TOe
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAJIbBHAS  DHEPTHS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHHS SHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenne paboThl CHIIBI YIPYTOCTH MPU TOIABEME TPY30B MPU TTOMOIIIH
MOJIBM)KHOTO OJI0Ka.

N3ydenune 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUI. TEeXHOJOTHM TOJYyYeHHUS HCKYCCTBEHHBIX anMa3oB. OObsACHEHHE
CBOMCTB T'a30B, KXUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KMHETUYECKOW Teopur. [I0BEpXHOCTHOE HATsKEHUE, CMAadMBaHUE, KAIWUIIPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEAHEH KHUHETHYECKOW H3Hepruei
TEIUIOBOTO JIBUKEHHS YacTHUlLl. TeMIepaTypHbIe IIKAJIbL.

Brayrpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEprUM:
TerUIonepeaya u CoBeplieHre padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKLHMS, U3JIydyeHHEe. Buael Ttemionepenaun B HNPUPOJAEC U TEXHHUKE.
HeoOpaTuMoCTh TEMIOBBIX MPOLECCOB.

KonuuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHre U OTBEpAECBAHUE KPUCTAIUIMYECKUX BEILECTB. Y I€JIbHAs TEIJIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIJI0Ta NapooOpa3oBaHMsl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHHS OT aTMOC(EPHOTO
naBiieHus. HachleHHbIN 1 HEHACKIIIECHHBIN ap. BaaxHoCTs BO3MyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarers.
TennoBple ABUTATENM M 3alIUTa OKPYXKAOLIEHW cpeabl. TennoBele MOTEpU B
TEIUTOCETSX.

3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTrUU B MEXAHUYECKHX U TEIIOBBIX
IIpoLECCax.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUSI.

HaGmonenune nuddysuu.

HaGmronenne sBICHUI TMOBEPXHOCTHOTO HATSDKCHMS, CMauydMBaHUS W
KAWUISIPHBIX SIBIICHUM.

Habmro1eHue TenaoBoro paciimupeHust Tedl.

W3meHeHue AaBieHHs] ra3a NpU U3MEHEHHH 00bEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEHTHUMU CUJIaMHU.

CpaBHEHME TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Hab6nronenue xurenus.



HabGnrogenue nocTossHCTBa TeMITepaTyphl MPH TIIaBICHHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepeHne TeMneparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIEPATYPHI.

OnpITel 1O HAOJIOJACHHUIO TEIUIOBOTO pPACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBlIEeHUS BO3IyXa B OAJTOHE HITTPUILA.

HccnenoBanure 3aBUCHMMOCTH JaBJIEHUST BO3JyXa OT e€ro oo0béma #
TEeMIEPaTypPHI.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEeIIoNnepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue sBIICHUS TEIUIOOOMEHA MTPU CMEIIUBAHUH XOJIOJHON U ropsuei
BOJIbI.

OnpeneneHue KOJIMYECTBA TEMJIOTHI, MOTYYEHHOTO BOJIOM MPH TEIIIO0OMEHE C
HarpeThiM METAJUIMYECKUM LIWUIMHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca UCapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUYeCKHX 3apsaoB. Bi3aumonenicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOoAHMKM, IUAJEKTPUKA U TOJYINPOBOJAHUKHU. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsijia.

DONEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U raszax.

OnekTpuyeckas nenb. Cuia ToKa. DIEKTPUUECKOE HAIMPSIKEHUE. AMIIEPMETP
Y BOJIbTMETP B LIEMH MOCTOSIHHOTO TOKa. CONMpOTUBIIEHNE MPOBOAHUKA. Y IeIbHOE
CONpOTHUBJIEHUE BemiecTBa. 3akoH OMa juist yyactka nenu. [locienoBarenbHoe U



napasuielIbHOe coequHEHUE MPOoBOAHUKOB. J/]C B lenM MOCTOSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota W MOIIHOCTH DJEKTPUUYECKOTO TOKa. 3akoH JIxoyns-JleHa.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MaruutHoe mosie 3eMJIM U €ro 3HaueHwe sl ku3Hu Ha 3emie. OmnbIT
Opcrena. MarautHoe mnoje 3ieKkTpuueckoro Toka. Omnbit Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
Cuita Amniepa U onpe/iesieHUE €€ HalpaBJICHHs. DJIEKTPOJABUIaTellb MOCTOSHHOTO
ToKa. Mcmnosib30BaHUE 3SIIEKTPOABUTATENEH B TEXHUYECKUX YCTPOWCTBAX U Ha
TPaHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. Cnioco6bl MIOJTy4EHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0IeMbl SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aLUs TEIL.

JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJIOB.

MopaenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMaKHBIX CYJITaHOB.

[TpOoBOJHUKH M TUDIICKTPUKHU.

M cToYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuilbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBanrue HEBO3MOXKHOCTH Pa3AECICHUS MTOJI0COB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHUT.

JlelicTBrE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.



DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiThl Dapajnes.

DIIEKTPOTreHEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
VHIAYKIEH.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH U
JUDJIEKTPUKH.

COopka 1 HCcHbITaHUE AIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS HAa PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MTONIEPEYHOTO CEYEHUS U MaTepuara.

OmnpeneneHue yeabHOr0 CONPOTUBIEHUS IPOBOJHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOKEHUM TP MOCIEI0BATEIIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKO0HA OMa JI MOJTHOM 1EMu.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBAHMS WM MOJYITPOBOJHUKOBOIO TMO/A).

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.

Omnpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ziereHu .

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HamlpaBJi€HUsS TOKA B KaTylIKe W OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHne neiicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

OmnbITBI  TIO  WCCICIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HaIllPaBJIEHUSI UHAYKIMOHHOTO TOKA.

9 KIIACC



Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmutuaeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOP MATEPUAIBHOW TOYKHM, IMEPEMENICHHE Ha IUIOCKOCTH. PaBHOMepHOe
psIMOJIMHEWHOE IBKeHre. HepaBHOMepHOE psMOJIMHEHOE JIBH>KeHHE. CpenHsist
Y MTHOBEHHAs1 CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJMHENHOE JABUKEHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padmyeckas MHTEpHpETaLlsl YCKOPEHUS, CKOPOCTU, MPONUACHHOTO MyTH U
MEPEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBHKeHHE 110 OKPYKHOCTU. JIMHENHAas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
¥ 4acToTa OOpallieHus Mpyu paBHOMEPHOM JBHXKEHUU MO OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOMIAs Cra.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUSI CKOJIbXKECHUS, CHIIA
TpPEHUsI MOKOs, Apyrue Bubl TpeHus. KoauuneHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
amraparel, CyJa HAa M[OABOAHBIX KpPbUIbSAX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJIsX. [[BHKeHHE Mmoe31a HAa MarHUTHOW MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHWE TEN BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTh U EpErpy3KH.

PaBHOBecue matepuanbHOM TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. M3menenune ummnysnbca. UMIyabe CAIIbl. YIPYTroe U HEYIPyroe
B3aMMO/JICHCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHUs HMITyJibca. PeakTuBHOE
JIBUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKON SHEPIHH. 3aKOH W3MEHEHUS M COXPaHEHUs
MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.



HaOmronenne MexaHMYeCKOTO JIBM)KEHHUsS TeJla OTHOCHUTENIBHO Pa3HBbIX Tell
OTCUETAa.

CpaBHeHUE TyTed W TpaeKTOpPUM JBIKEHHMS OJIHOTO M TOTO JKe Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanre Npru3HaKkoB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

HaOmronenue aBuKeHUsI Tejia Mo OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUM, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUH OTHOCHUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBeCHS TeJl, CBOOOTHOTO MaJACHUs, KOJeOaHUs MasTHHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CHUJIBI.

HaOmronenue paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEIL.

M3meHeHne Beca Tela Mpyu YCKOPEHHOM JBHKECHUH.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJbca Mpu a0COTIOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.

CoxpaHeHne UMITYyJIbCa IPH YIIPYTOM B3aWUMOJICHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHue SHEePruu Mpu ABUKEHUH Tella MOJ| ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEUIIEro pPaBHOMEPHOIO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa W JBUKEHUS IIIapruKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TUNOTE3bI: €CU MPU PABHOYCKOPEHHOM JBUKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanne NBIKEHUS Tella, OPOIIEHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHHUS OT  CHIIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIeHTa TPEHUS CKOJIBXEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUHU Tella MO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCIT0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIumTyna. ['apMoHmyeckune KojeOaHus. 3aTyXaromue KoJeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremaTU4eCKUd U TMPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJIH: UHTepdepeHuus u nudpakuus. JiruHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmonenne koneGaHuii Ten MOJA JAEUCTBUEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenne 4acTOThI U MEPUOIa KoJIeOaHU MAaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUHN NPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuojia KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMNBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.



Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CcBA3U. Pagmonokanus. Kocmuueckast CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
cBeTa: uHTephepeHIus U TUPpaKus.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepenmus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHMJIBHOTO
TenedoHa.

[IpoBeneHre ONBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINHN U TU(PPAKIIMHU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlydeBass MOJenb CBETa W TeOMETpUYECKas onThKa. VICTOYHHMKM CBETa.
[IpssmonnHeliHOE pacnpocTpaHeHue cBeTa. 3artMeHns CosHua u JIysel. OTpaxenue
ceeta. Ilnockoe 3epkano. 3akoH oTpaxeHust cBera. [loctpoeHne n300pakeHUH,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcronb30BaHue MOJHOIO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nyderr B nuH3e. Popmyna TOHKOM JmH3BL llocTpoeHue
U300pakeHnd, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim3opyKocTh ¥ 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. J{Mcnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aevictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Monenb riasa.

PasnosxeHnue 6enoro cBeTa B CIEKTP.



[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
naJICHUs.

N3ydeHnne cBONCTB M300paskeHHUs B TUIOCKOM 3€pKaie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yeHmne n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPaCCTOSHUS M ONTHYECCKOW CHIIBI COOMPAOIICH
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
LIBETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
HcnyckaHue U norioiieHne cBera aroMoM. KBaHThl. JIMHEHYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MBbI. 3alMTa OT PAAUOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuuu cuHTe3a U
nenenust sapep. Mcrounumku sHeprum ConHua W 3BE3M. SnepHast >HEpreTHka.
DKOJIOTMYECKHUE NPOOJIEMbl SAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp BoAopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTta cuéTtunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIAYKTOB.

Jlabopamopuwie pabomel u onvimel.

HaOmnronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOIIUN MOY/Ih TIPEHA3HAYEH JIsI CUCTEMATU3alUU
1 00001IeHNs TTPEAMETHOTO COACPIKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO



OpU M3YyYEHUH BCEro Kypca (QU3MKH YIUIyOJEHHOTO YPOBHS, a TaKkKe s
HOJIFOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B nmponecce wu3ydeHHs JaHHOTO MOAYJS PEAIM3YIOTCS U IOIY4aroT
JajbHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalpeJIMETHBIX pe3yJbTaToB O0y4YeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUIM Ha OCHOBE
IPUMEHEHUsI (U3NYECKUX 3HAHWUM, HCCIEAOBATEIbCKUE JIEHCTBUS (BBIABUKECHHE
TUIIOTE3, MMOCTAHOBKA LEIM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4EHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
IIporpamMma KOTOpOTo BKJIFOUYAET:

peuieHne 3a1ad, OTHOCSIIMXCA K PasjMYHBIM pa3fesnaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOTHI U OMBITHI U3
nepeyHell K paszaenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpAa 1 000CHOBAaHUS METOAa U3MEPEHUSI BEJIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rpyNIIOBBIMU WM UHIUBUIAYaIbHBIMU IPOEKTAMU, CBSI3AHHBIMHU C
cojJiep>KaHueM Kypca (pU3UKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHdsl PAa3HOTO YPOBHS CJIOYKHOCTH. Pe3yibpTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



I[NIAHNPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMEBI I10 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatomerocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3NYeCcKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIECHUH OOILIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUUN
busuKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HHCTPYMEHTa
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJbTYPBHI;

OpUEHTalMs B JIEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbL;

pa3BUTHE HAy4YHOM JIFOOO3HATEIBHOCTH, MHTEpeca K MCCIeA0BATEIbCKOM
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pe(IIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OUTUOKY
Y TaKOT'O € MpaBa y APYyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTHe B pCIICHWHM IPaKTHYECKUX 3aj1ad (B paMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha MpPUMEHEHHE (U3NYECKUX 3HAHUU I pelieHUs 3a7ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YC1O0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCTD;

NOTPEOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHU (HOpMYIUpOBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

IJJAHUPOBAHUE CBOETO PAa3BUTHSI B NPUOOPETEHUM HOBBIX (DU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JICHCTBUN C Y4Y€TOM BJHUAHHUS Ha OKPYXKaIOIIyI Cpeny,
BO3MOKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBoeHUS MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YUeOHbBIC EHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKUA OOHEKTOB (SIBJICHUI),
KJIacCU(UIIMPOBATH UX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€NaTh BBIBOJAbI C HCIOJIb30BAHUEM JIEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IIPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIEE Pa3BUTHE (PU3HUECKUX MPOLIECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

IPUMEHATH PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TIOHCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHGOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B X0/JI¢ 00CYKJIeHHs y4eOHOT0 MaTepuaa, pe3yJibTaToB JabopaTOPHBIX paboT
U TIPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaEMOM TeMBbl M BBICKA3bIBATh
WJICH, HAICJIICHHBIE Ha pEIICHWE 3a/Jayd W TOoJJep)KaHHue OJaroenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HAaNpaBICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISIBJISITH ITPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN IPpyIIon);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelIeHHs (PU3MUECKON 3aladyu WIH
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipeyiararh IJiaH €€ U3MEHEHHS,

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(Gu3MYECKOTO HCCIEeIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIHM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHUKY JPYTOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €TMHUIIBI (PU3UYECKUX BEIIMYUH, AaTOM, MOJICKYJIa,
arperaTHble  COCTOSIHMsSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3z000pa3Hoe),
MEXaHMUYECKOE [IBIDKCHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSAMOJUHEUHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JBUXKEHUE, WHEPLUs,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepeaada JaBleHUs TBEPABIMU TeEJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoC(epHOe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH) TTO OMKUCAHUIO X
XapaKTepHbIX CBOMCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKPYKAIOIIEM
Mupe (B TOM 4ucie (PU3NYECKHe SBJICHUS B MPUPOJIC: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEKUBOUM MPHUPOJE, NEUCTBUE CUI TSHKECTH,
TpPEHUS, YIPYrOCTH B MPHUPOJEC U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHUS Ha
YKWBOU OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YeI0BeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYI0, BBIJICNIAThH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )
bu3NYECKUX SBICHUIM;

ONKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
(dbuznyecKke BEIMUUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MY Th, CPEAHSIS
CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSDKECTH, BEC Tejla, CHJla TPEHUs, JaBJCHHE
TBEPIOTrO TeJa, JaBJIECHUE CTON0A )KUAKOCTH, BEITAIKMBAIOIIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(D(HUIMEHT IOJIE3HOTO
JIEUCTBUSI MEXAaHU3MOB, KHHETUYECKas M MOTCHITMAIbHAS SHEPTHU), IPU OMUCAHUN
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HaueHusT W eAUHULbB (QU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YS
npaBuia CJI0KEeHUs cuJl (BI0JIb OHOM NpsIMOi), 3aKkoH ['yka, 3akoH Ilackains, 3akoH
ApxuMena, IpaBUIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUS MEXAHUYECKOW DSHEPruu, MpPHU HTOM J1aBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUYECKOE BHIPAKECHHE,

CTPOUTH TMPOCThIC (HU3NUECKUE MOJICTH peallbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPH OTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, MPUMEHATH (PU3NUECKHE MOJICTN JIJIsi OOBSICHEHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1a4;



OOBSACHATH (PU3NYECKUE SIBICHMS, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCIEHHOTO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUH (PU3NYECKUX BEIWYUH, MPU STOM BBIOMPATH aJCKBATHYIO
($u3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICCTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU ¢ Omopod Ha U3y4YEHHBbIE CBOMCTBa
bu3nUecKux sBICHUM, (PU3nyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTh pacdy€THbIC 3ajauu (B 2—3 ACMCTBUSI) MO M3y4yaeMbIM TeMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (popMyJI, CBA3BIBAIONINX (DU3HUECKHUE BETMUUHBI, 3aIUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEIICHHUE 3a/1a4H, BBISIBISATH HEIOCTAIOIINE WIIM N30bITOYHBIE JAHHBIE,
O00OCHOBBIBaTh BBIOOp METO/JA pEIICHHs 3aJayd, HCIOJIb30BaTh CIPABOYHbBIC
JTaHHBbIE, TPOBOJUTh MAaT€MAaTHYECKHE MpeoOpa3oBaHHs M Pacy€Tbl, OLEHUBATH
PEANMCTUYHOCTD TOJIYYEHHOTO 3HA4eHHsS (PU3NYECKON BEIIMYUHBI U ONPENEISATh
pa3MepHOCTh (PU3UYECKOMN BEIMYMHBI, OTYYCHHON IPU PELICHUH 331a4H;

pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOXHO PELIUTH IPU OMOIIH (PU3HYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OINUCAHUU
UCCJIEIOBAHMSI  pPAclO3HaBaTh  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THUIOTE3Y),
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (PU3NUECKUX
cBocTB Ten (Auddys3us, TEIUVIOBOE pACUIMPEHUE Ta30B, SBJICHUE HWHEPLUH,
WU3MEHEHUE CKOPOCTH MPU B3aUMOJICUCTBUM TEJl, Mepeada aBJICHUS KUIKOCTHIO U
ra3oM, IMpOSIBICHUE JEHCTBUS aTMOC(PEPHOro MAaBJICHMS, ACHCTBUE MPOCTHIX
MEXaHU3MOB): (OpMYyJIHUpPOBaTh MPEANOT0KEHUE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

OPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIlepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CUJa TPEHHUS CKOJBXKEHUsS, IaBJICHHUE
BO3]lyXa, BEITAIKUBAIOIIAS CUJja, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO,
KOA(D(PHUIIMEHT MOJE3HOTO JEHCTBUS TMPOCTHIX MEXAHU3MOB) C HMCIOJb30BaHUEM
aHAJOrOBBIX M LHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHUS,
(buKCUpOBATH NMOKAa3aHUs MPUOOPOB, HAXOJUThH 3HAUECHUE U3MEPSIEMON BEJIMUMHBI C
MOMOILBIO YCPEAHEHUS PE3YJIBTATOB CEPUU U3MEPEHHUI U OLIEHNUBATH MOTPEIIHOCTh
U3MEpPECHUN;

MPOBOJIUTH HECIIOKHBIE AKCIIEPUMEHTAIbHBIE MCCIEAOBaHUS 3aBUCUMOCTEN
(bu3MYecKuX BEIWYUH (3aBUCHUMOCTH MYTH PAaBHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHJIbI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa 00paOOTKH MOBEPXHOCTEH T€ U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUJIOIIAQJU COMPUKOCHOBEHHUS TeJl, CHJIbI YIPYTrOCTU OT YAJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBAHUS TEJ, YCIOBUN paBHOBECHS pblyara u 0JIOKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHpoOBaTh 3aJady M THIOTE3y HCCIeI0BaHus,
CaMOCTOATENILHO  IUIAHUPOBAaTh  HMCCIENOBAHUE, CaMOCTOSITENIbBHO  COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY C MCHOJB30BAHHEM HHCTPYKIIMH, MPEIACTaBIAThH
MOJTyYEHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BUJE TaONHIl U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTh TpaBWJIa TEXHUKA O€30MacHOro Tpyna mnpu pabore ¢
Ja00paTOPHBIM 000PYI0BAaHUEM;

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phlUar, MOABUKHBIN
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTMUECKHX MPOLIECCOB C ONOPOM HAa UX ONUCAHUS (B TOM YHUCIIE:
HNOJUIMITHUKY, YCTPOIMCTBO BOAONPOBOAA, THAPABIMYECKUNA Impecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HUCHOJIb3ysd 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKM H3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pElIeHUH Y4eOHO-TTPaKTUYECKHUX 3a]1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHHHd C TMPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOIO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYHIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITU (PU3UIECKOTO CONECPKAHUS B
WuTepHere, caMOCTOSTENbHO (OPMYNHpYsl TOMCKOBBIM 3ampoc, HAa OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHbIX HCTOYHUKOB BBIIEIATH
uH(popMaIuIoo, KOTOopas SBISETCA MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUEecKOro coaep)kaHus, CIPaBOYHBbIE MaTepUaibl, PECYpChbl CETH
WuTepHeT, BianeTb nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE KpAaTKHE€ MUCHbMEHHBIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3HUECKOTO COJEp’KaHUs, B TOM 4YHCIIe



nyOJMUYHO JeNlaTh KpaTKhe COOOIIEHMS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh HW3YUYEHHBIM TMOHSTUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN pacHpeeisTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJauaMu, CICIUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
NEeATEIbHOCTh TPYMIBI, BBICTPAUBATh KOMMYHUKATHUBHOE B3aUMOICHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOIIUX.

K koHity oOyuenus ¢ 8 knacce npeMeTHbIE Pe3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U
amop(HbIe Tena, HACHIIMIEHHBIA W HEHACBHIINICHHBIA Map, CHOCOOBI M3MEHEHHUS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE MOJIf, ONTHYECKas CHUCTeMa) M CHUMBOJIMUECKUN S3bIK (DU3UKU TpHU
pelIeHrnH YYeOHBIX U MTPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (CKaTue), TEIIoBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAHUE, KAWUISIPHBIC SBIICHUS,
UCIIApEHUE, KOHJICHCAIMS, IUIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHUE, CIIOCOObI
Teronepeaayu (TErIonpOBOIHOCTb, KOHBEKIIUS, U3TyUYCHHE), TEIIOBBIE TOTEPH,
AJIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsioB, JACHUCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO TOJIS Ha
MPOBOJAHUK C TOKOM) IO ONHCAHUIO UX XapAKTEPHBIX CBOMCTB K HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE NU3YYEHHBIX (PU3HUECKUX SIBIICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBICHUS B MPUPOJIC: TOBEPXHOCTHBIE U
KalWUISIPHBIC SIBIEHUSI B MPUPOJAE, KPUCTAIUIbI B Npupone, uznyduenue CouHIila,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMJIH, APeid MoIH0COB, POJib MArHUTHOTO MOJIS IS KU3HU Ha
3emiie, MOJAPHOE CHUSHHE), MPU HTOM NEPEBOAUTH MPAKTHUUECKYIO 3ajady B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (U3UUECKUX SBJICHHUIA,

OMHUCHIBATh MU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIONIB3YS
dbuznYecKke BEIMUYUHBI (TEMIIepaTypa, BHYTPEHHSIS SJHEPT U, KOJTUYECTBO TEIIOTHI,
pabota raza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YIEIbHAs TEIUIOTA IUIABJICHMS,
yaelbHas TeIJIoTa MapooO0pa3oBaHUsA, yJeldbHAas TEIUIOTa CTrOpaHusl TOILIUBA,
KOO PUIIMEHT TONE3HOTO JEHUCTBHsI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIQXHOCTh BO3AyXa, DJEKTPUYECKUM 3apsii, Ccuja TOKa, DJIEKTPUUYECKOE



HaIpsHKeHUE, COMpOTHBIEHHE NpoBoAHMKa, DJ[C B LlenM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE YENbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
WCITOJIB3YEMBIX BEJIMUMH, WX OOO3HAYCHUS W CIUHUIBI (DU3NUECKHX BEIUYHH,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONIUE MAaHHYIO (U3UYECKYIO BEIMYUHY C JAPYTHMHU
BEJIMYMHAMU, CTPOUTH IpaKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUMH;

XapaKTepru30BaTh CBOMCTBA Tell, (HPU3NUYECKUE SBJICHUS U ITPOLIECCHI, UCTIOJIb3YSI
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXPaHEHUSI JJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, mpuHIMI CYNEPHO3UIUU SJIEKTPUUECKUX MoJiel, 3akoH Oma 1Sl yyacTka
uenu, npasuia Kupxroda, 3akon Oma s monHou uenu, 3akoH [[xoyns-Jlenia,
3aKOH COXpAaHEHUs SHEPIruH, MPU TOM pa3linyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NUYECKUE MOJIECTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIAECIATh IPU HSTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUH, MPUMEHITh (U3UUECKUE MOJICIHN JJIs1 OOBSICHEHHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTrh
KaueCTBCHHbIC 3a7aud, B TOM 4YHCIE TPEOYIOIIUE YHCICHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTUYECKYI0 I1EMOYKY PpACCYKIAECHUM C ONOpOM Ha H3YyYEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pelaTh pacy€THbIe 3adauu (C omopod Ha 2-3 ypaBHEHHs) TIO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UYECKYIO MOJECIb, C
UCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBSI3bIBAIOIUX (DU3NYECKUE BEJIMYUHBI,
3aMUChIBaTh KPaTKOE YCJIOBHME U Pa3BEPHYTOE PEIICHUE 3a/1aud, BBISBIATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTAaHHBIE, 00OCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1a4ud, HWCMOJb30BaTh CIPABOYHBIE JAHHbBIE, NPUMEHATb METOAbl aHAIIN3a
pa3MepHOCTEH, UCIIONB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj]lad, MPOBOJIUTH
MaTeMaTH4YecKhe TMpeoOpa3oBaHusi U Pacy€Thl, OIEHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO0 3HA4YC€HHUS (PU3NUECKON BEJIWYMHBI U OMNpEeaesTh Pa3MEepPHOCTh
(bU3UYECKON BEIMYNHBI, TOTYYECHHOU MPU PEIICHUH 33/1a4K;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METOJI0OB, M TMpeajaraTb OPUEHTUPOBOUHBIA CIIOCOO peIlIeHHs, B OINHCAaHUU
WCCIICJIOBAHUSI  pacrlo3HaBaTh  IPOBEpseMOEe  MPEAINoJIoKeHUe  (THUIIOTE3Y),
WHTEPIIPETUPOBATH MOTYyUCHHBIN pe3yJIbTar;



MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (QU3MUECKUX
CBOMCTB TeJ (KanWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEéMa W TeMmIeparypbl, CKOPOCTH IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3Jy4EHHH OT LBETa H3JIydarouledl (MOIJIOMIAroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
AIEKTPU3AIUs TEJT U B3aUMOJIEHCTBUE IIEKTPUUECKUX 3aps0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBHAS MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (OpMYyIUPOBATH MPOBEPSEMOE
NpeanojokeHne (rumoredy) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOIECHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3JyXa, CUJa TOKa, HAIpPSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA U3MEPEHUs, (PUKCUPOBATH IOKAa3aHUS
puOOPOB, HAXOAUTh 3HAYEHHUE M3MEPSAEMON BEIIMYMHBI C TOMOILIBIO YCPEIHEHUS
PE3YyIBTATOB CEPUH U3MEPEHUM U OLICHUBATH MOTPELTHOCTh U3MEPEHUM;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WUIIU
OXJIQXKJIEHHUS, UCCIEA0OBaHUE SIBJICHUS TEIJI000MEHA IPH CMEIIUBAHUU XOJIOJHON U
ropsiueii BoJibl, 3aBUCUMOCTh COITPOTHUBIICHHS POBOJIHUKA OT €r0 JJIMHBI, IJI0IAI1
MONEPEYHOT0 CEYEHUS U YJEIbHOIO CONPOTUBIIEHUS BEIIECTBA TPOBOIHUKA, CHIIBI
TOKa, IPOTEKAIOLIEr0 4Yepe3 IPOBOJHHUK, OT HANpSIKEHWS Ha NPOBOIAHUKE,
UCCJIEJOBAaHKUE TIOCIIEI0BATENBHOIO U MapajieIbHOIO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO € yuutTeneM (OpMYIUpOBaTh 3aJadyy M TUIOTE3y HCCIEIOBaHUS,
CaMOCTOATENIbHO  IUIAHUPOBATh  HMCCIEIOBAHUE, CaMOCTOSITENIbBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJb30BAHMEM HWHCTPYKIMH, MPEICTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOBI IO pE3yJIbTaTaM UCCIIEI0BAHNS;

coOoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHLUIBI TEHCTBUS M3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C ONIOPOM HA UX ONMHUCAHUS (B TOM YHCIIE:
CUCTEMA OTOIUICHHS JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIbTMETP,
CUETUMK  DJIEKTPUYECKOM  DSHEPrUuM,  DIEKTPOOCBETUTENbHbIE  MIPHUOOPHI,
HarpeBaTeIbHbIE JIEKTPOIPUOOPHI (TPUMEPHI), TPEAOXPAHUTENN U UX TPUMEHEHUE
B OBITY M TEXHUKE, NMPUMEHEHHE IMOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



AJIEKTPOJBUTATENb IOCTOSIHHOTO TOKA), WCIOJb3Yys 3HAaHUA O CBOMCTBAx
bu3MYecKuX SIBICHUM, HEOOXOAUMBbIE (PUZNYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U UBMEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTHYHBIM pUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTarT), COCTaBISATh CXEMbl DJIEKTPUUYECKHUX IIeNell ¢ MociaeoBaTeIbHbIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYCHUS
AJIIEMEHTOB 3JIEKTPUYECKHX LIETIEH, NCIOIb30BATh CXEMbI H CXEMATHYHBIE PUCYHKH
W3YYCHHBIX ~ TEXHUYECKMX  YCTPOWCTB, HW3MEPUTEIHHBIX  NPHOOPOB U
TEXHOJIOTHYECKHX MTPOLIECCOB MPHU PEIIEHUN YY€OHO-TIPAKTUYECKUX 3a]a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HHU JJIA OOecriedeHUs
0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 3I0pOBbS M COONIOACHUS HOPM 3KOJOTHYECKOIO TOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYUIECTBJIAThH MOUCK MH(MOpMaIuu Guanyeckoro cojepxkanus B UutepHere,
CaMOCTOATENHHO (OPMYIIUPYS TOMCKOBBIH 3aMpoc, HA OCHOBE UMEIOIINXCS 3HAHUI
W CpPaBHCHHUS JOIMOJHUTEIHHBIX HCTOYHUKOB BBIICIATh WH(MOpPMAIHIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON MUIIM MOKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBINMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPAaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001as nHMGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpKaHUS, B
TOM  YWCle MyOJNMYHO  MPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WU
UCCJIEI0BATENbCKON AEATEIbHOCTH, TPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yUYEHHbIN
MOHATUMHBINA anmapar Kypca pU3uKu, COMPOBOXKIATh BRICTYIICHUE MPE3ECHTAILINECH;

MIPY BBITIOJIHEHUH y4E€OHBIX MPOEKTOB M HMCCIIEOBAHUN (PU3MUYECKHUX MPOIECCOB
pacnpenensiaTh OOf3aHHOCTM B TPYyINIE B COOTBETCTBUM C TIOCTABJICHHBIMH
3aJlayaMu, CJICIUTh 32 BBITIOJIHEHHEM IUTaHA JCUCTBUI U KOPPEKTUPOBATH €TO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B ICATEIIbHOCTh TPYIIIIbI, BHICTPAUBaTh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TPOSABISIL TOTOBHOCTh  pa3peliaTrh
KOH(DIUKTHI.

K xoHIty 00yuenus 6 9 knacce npeIMeTHbIC PE3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHITUS (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBH>KCHUSI, HEBECOMOCTh U TMEPErpy3KH, LEHTP TKECTH, MEXAHUYECKHE BOJIHBI,
3BYK, HMH(QPa3ByK U YJIbTPA3BYK, D3JIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE



U3Iy4eHHe, MIKajla IEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUsl M TOTJIONIeHUs, anb(pa-, 6eta- u ramma-
U3ITy4YeHUs, U30TOIBI, SiACpHAs U TEPMOSACpHAs YHEPreTUKA) U CUMBOJINYCCKUN
S3BIK (DU3WKHU TIPH PEIICHUH YUYSOHBIX U IPAKTUICCKUX 3a71aY,

YBEPEHHO  pa3jauyarh SBJICHUS (pPaBHOMEpPHOE H  HEPaBHOMEPHOE
NPSIMOJIMHEHOE JIBFDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHUE,
CcBOOO/JIHOE TMaJleHUE TeJ, NBIDKEHUE IO OKPY)KHOCTH, B3aUMOJICHCTBUE Tel,
paBHOBECHE MAaTEpPHAIBHOW TOUYKH, PEAKTUBHOE JBUKCHUE, HEBECOMOCTb,
KojeOaTenbHOe JABMKCHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYKICHHbBIC
KoJie0aHus), PE30HAHC, BOJHOBOE ABM)KEHHE (PacIpOCTpaHEHHUE M OTpaKEHHUE
3ByKa, HHTepQEpEeHIUS U TUPPAKIISI BOJIH), MPSIMOJIUHEHHOE pacipoCTpaHeHHE,
OTpaXE€HUE | TMpPEJIOMJICHWE CBETa, IMOJHOE BHYTPEHHEE OTpaKCHUE CBETAa,
pa3joxeHne Oenoro cBeTa B CIEKTP U CIOKEHHE CHEKTPaIbHBIX IIBETOB,
CCTECTBEHHAs  PAJUOAKTUBHOCTh, BO3HHKHOBEHHWE JIMHEHYATOrO0  CIEKTpa
U3ITy4YeHUs) TI0 OINHUCAHMIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYKAIOIIEM
Mupe (B TOM uwnciie (U3UYECKUE SBIICHUS B TPHUPOJEC: TPUIUBBEI M OTIIHUBHI,
newkeHrne 1iaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBIDKCHHE >KHBBIX
OpraHU3MOB, BOCHPUITHE 3BYKOB >KHUBOTHBIMU, 3E€MJICTPSICEHUE, CEUCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYCHHH,
CCTECTBEHHBIN PAJIMOAKTHBHBIA (OH, KOCMHUYECKHE JIy4d, PaTHOAKTUBHOC
U3ITydCHUE TPHUPOJHBIX MHUHEPAJIOB JECUCTBHEC DPAJIMOAKTHBHBIX H3JIYYCHHH Ha
OpraHU3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKMCHIBATh M3yYEHHBIC CBOWCTBA TeNl W (U3MYCCKUE SBICHUS, WCIOJB3YSI
bu3nYecKkue BENMYMHBI (CpeHSAsI W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TMepeMelIeHHe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKCHHH,  yIJoBasi  CKOPOCTh,  IIEHTPOCTPEMUTEIHLHOE
YCKOPEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
NajICHUs, BEC Tella, IEHTP TSHKECTH TBEPIOTO TENa, MMITYJILC TeJla, UMITYJIbC CHUTHI,
MOMEHT CHJIbI, MEXaHW4YecKasi paboTa W MOITHOCTh, TIOTCHIIMAJIbHAS YHEPTHUS Tea,
MOTHSITOTO HAJl TOBEPXHOCTHIO 36MJIH, TTOTEHITUATBHAS YHEPTHUS CKATOU MPYKUHBI,
KWHETHYECKasi DHEPrus, TMOJIHAs MEXaHW4YecKas JHEprusi, MEepHoJ W YacToTa
KOJICOaHMM, IMepruoI MaTEeMaTHUECKOTO U MPY>KMHHOT'O MAasTHHKOB, JIJTMHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, IMOKa3aTeNIb IMPEIOMIICHUS
CpeIibl), IPH ONMCAHNUU TTPABUIILHO TPAKTOBATh (DU3UUYECKUI CMBICIT UCITOIB3YEMBbIX
BEITUYMH, X 0003HAYCHUS U SUHUIIBI PU3NUECKUX BEITMYNH, HAXOAUTH (POPMYIIHI,



CBSI3bIBAIOLIME TAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMH BEJIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKUE SBJICHUS U IPOLIECCHI, UCIIONIb3YS
3aKOH COXpaHEHUS SHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUI
CYIIEpPIIO3ULIUU CUJI, TPUHIIUI OTHOCUTENBbHOCTH ["anuiies, 3akonbl HproToHA, 3aK0H
COXPAaHEHHUsl UMITYJIbCA, TEOPEMY O KMHETHMUECKOM SHEepruu, 3akoH ['yka, 3akoH
bepHysun, 3aKOHBI OTpa)K€HUSI M MPEIOMIICHUs CBeTa, (POPMYJly TOHKOM JIMH3BL,
IUIAHETapHYI0 MOJEIb aTOMa, HYKJIOHHYIO MOJENb AaTOMHOIO s1pa, 3aKOHbI
COXpaHEHMs 3apsI0BOIO0 U MAaCCOBOIO YHMCEN IPH SAEPHBIX PEAKLUAX, IPH ITOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKEHUE;

CTPOUTHh (PU3UYECKHE MOJENN PEATBHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHWH, NPUMEHATh (QU3NYECKHE MOJEIU [l OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTYyallMii MpPaKkTHUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIOIIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUU (PU3UYECKHX BEJIUYHUH, IIPU STOM BBIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MIPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAMBATh
JIOTUYECKYIO LENOYKY PpACCYXKACHUU K3 2—3 IIaroB C ONOpPOM Ha HW3y4YCHHBIC
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peIIaTh Pacy€THBIE 3a/layd MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpas aIcKBaTHYIO (PU3HUYECKYIO MOJIENb, C HCIIOIb30BAaHUEM 3aKOHOB U (POPMY!IL,
CBSA3BIBAIOIIMX (DU3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOEe YyCIOBUE H
pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOILIUE WU U30bITOYHBIE TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3a/Jayd, HUCIOJIb30BaTh CIPABOYHbBIC
JaHHBIE, TPUMEHSATh METOJIbI aHAJIM3a Pa3MEPHOCTEM, UCIIOJIb30BaTh rpaduyecKue
METO/Ibl PELICHHUS 3a/1a4, POBOJAUTh MATEMATUYECKHE MPE0OPa30BAHMS U PACUETHI,
OLICHUBATh PEAIMCTUYHOCTh MOJYYEHHOrO 3HaueHus (PU3MUEeCKOM BEIMYMHBI U
OTIpPENENATh Pa3MEpPHOCTh (PU3UUECKOW BEJIIMYMHBI, MOJYYEHHON MpH pPELIECHUU
3aJ1a4u;

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIINTh IPHU NOMOIIU (PU3UYECKHUX
METO/IOB, M TMpeJyiaraTb OPUEHTHUPOBOYHBIM C€MOCO0 peIlIeHUs, B OMNHCAHUU
WCCJIEIOBAHMS  pPAcloO3HaBaTh  IPOBEPSIEMOE  MPEANOJNOXKEHHE  (THIOTE3Y),
OLICHMBATh NMPABWJIBHOCTH MOPSAKA IPOBEIEHUS UCCIIEI0BAHNS, UHTEPIIPETUPOBATH
MOJIyYeHHBIN PE3yNbTarT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXPaHEHWs MMITyJIbCa, JIEMCTBUE 3aKOHAa BepHYIIM M BO3HUKHOBEHUE



NOoAbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IEpUoAa KoJIeOaHUN NPYKUHHOTO
MasTHUKA OT MAaCChl Ipy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTH OT aMILTUTY bl
MaJibIX KoJieOaHui, IpsIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paXEHUS B TUIOCKOM 3€pKajieé U CBOWCTB
W300pKCHHUST TIpeIMeTa B COOMpArOIIe JMH3e, HAOIIOJECHUE CIUIONIHBIX |
JMHENYaThIX CIIEKTPOB U3ITyYEHHUS): dbopmynupoBaTh poBepseMoe
npeanosjoxkeHue (TUMOTe3y) O  BO3MOXKHBIX — Pe3ysibTaTax  HaOJIIOJCHUH,
CaMOCTOATEIILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymIOBaHWS,
OIMHMCHIBATH XOJI OIBITA U (DOPMYITHUPOBATH BHIBOIHI;

MPOBOJUTH TIPH HEOOXOJAMMOCTHA CEPHUI0 TPSIMBIX H3MEPEHUH, OIpEaeIIss
CpellHee 3HaYCHUE U3MEPSIEMOU BETMYMHBI U OTIPEJIETIsisl HOTPEIIHOCTh PE3yIbTaTOB
MPSIMBIX U3MEpPEHUI, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEpUTETHLHOTO
npudopa);

MIPOBOJIUTH KOCBEHHBIC U3MEPCHUS (PM3UUECCKUX BETUINH (CPEIHSSI CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHE CBOOOHOTO
najieHus, >KECTKOCTh IPYKUHBI, KOADPUITMEHT TPEHUS CKOIBKEHHS, MEXaHUYeCKas
paboTa W MOIMHOCTh, YacTOTa W TNEPHOJ KOJeOaHUH MaTEeMaTUYECKOTO U
INPYKUHHOTO MAasTHUKOB, (POKYCHOE paccTOsiHME coOMparomeid JMH3bl U €€
ONTHYECKAas CHWJIA, PAJAVMOAKTHUBHBIN (DOH) C HCIOIH30BAHUEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOJa M3MEPEHUSs, TUIAHHUPOBATH
U3MEPEHUsI, CaMOCTOSITEIbHO  COOMpAaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BEIYHCIIATh 3HAYCHHWE BEJIMYHMHBI M aHAJIM3UPOBATH IOJYYEHHBIC PE3YNIbTATHI,
OIICHHMBAS TIOTPEITHOCTh PE3YIhTATOB KOCBEHHBIX U3MEPCHHIA,

MIPOBOJIUTH DKCIIEPUMEHTATIBLHBIC HCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEJTMYMH (3aBUCHUMOCTh MYTHU OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUSI OT CHIIBI
HOPMAJIGHOTO JaBJICHUS, MepruoAa KoJIeOaHWH MaTEeMaTHYSCKOTO MasTHHUKA OT
JUTMHBI HUTH, OMPEICICHHE YCKOPEHHUS CBOOOJHOTO TAJCHUS, HCCIICIOBAHUC
W3MEHEHUS] BEJIMYMHBI M HAMpaBJIeHUs WHIAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXEHUS CBETA OT YIJIa MaJIeHUs, yIJia IPEeJIOMJICHHS OT YIJia aJeHUsI CBETOBOTO
Jy4a, UCCJIEIOBAHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHIIHI 10 TOPMO3ZHOMY MYyTH
(o ¢otorpadusam)): COBMECTHO ¢ yuuTenaeM (GpOopMyIUpOBaTh 3a1a4y U THIIOTE3Y
WCCJICIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIECIOBAHUE, CAMOCTOSITCIIEHO
coOupaTh  JIKCIEPUMEHTAIBHYID  YCTAHOBKY, TMPEACTABIATH  IOJTy4YEHHBIC
3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BHJE TAaOMUI] U TpaduUKOB, OICHUBATH
MOTPENTHOCTH, JCNIAaTh BBIBOJIBI IT0 PE3yJIbTaTaM UCCIICIOBAHMS;

cobOmoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
000py1I0BaHUEM;



XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHUX MPOIECCOB C OMOPOI HA UX ONMUCAaHUS (B TOM YHCIIE:
CIIUJIOMETP, NaTUYMUKH MOJIOKEHUS, PACCTOSHUSI U YCKOPEHUSI, PAKeTa, 3XO0JIOT, OUKH,
nepuckorn, (oToanmnapar, MHUKpPOCKOM, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), UCHoyb3ys 3HAHUS O CBOMCTBax
buznueckux ABJICHMM W HeoOXoauMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
peleHny y4eOHO-TIPAKTUYECKUX 3a/]a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300pKEHHI B TNIOCKOM 3€pKaJie U coOOMparomeit JTMH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui oOecreueHus
0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 3I0pOBbSI U COONIOACHUS HOPM 3SKOJOTMYECKOrO TOBEACHHS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIIATh MOUCK UH(pOpMaMu puU3NYecKoro cojaepxkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIMPYsl MOUCKOBBIN 3allpoc, HaXOAUTh MYTH OIpPENEICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(POPMALMM HAa OCHOBE HMMEIOLIUXCA 3HAHUM H
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JAUTepaTypy (pU3MUEcKOro coaep)KaHus, CIPaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHeT, BiaaeTh NpUE€MaMH KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IIPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH IIPU
OTOM TPAMOTHO HCIMOJb30BAaTh HM3YYEHHBIM NOHATUWHBIA anmapar H3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTALMEe C y4E€ToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne ni/m Konrposbnsie  IIpaxkrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
1.1 ®u3nKa — HayKa O PUpPOJE 2 https://lesson.edu.ru/03/07
1.2 ®dus3nyeckne BeINYNHbBI 4 3 https://lesson.edu.ru/03/07
1.3 EcTtecTBeHHO-HAyUHBIN METO/1 TO3HAHUS 2 1 https://lesson.edu.ru/03/07

Hroro no paszneny 8

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
21 Crpoenne BemecTsa 2 1 https://lesson.edu.ru/03/07
99 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII 4 5 https://lesson.edu.ru/03/07

' BEIIECTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBa 1 https://lesson.edu.ru/03/07

Hroro no pazneny 7

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
3.1 MexaHndeckoe IBUKEHNE 10 2 https://lesson.edu.ru/03/07
3.2 Huepuus, macca, II0THOCTh 9 1 1 https://lesson.edu.ru/03/07




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

3.3 Cuna. Buasl cun 15 3
Hroro no pazaeny 34
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaya gqaBnenus TBEPALIMU 5 5 https://lesson.edu.ru/03/07
' TeJIaMH, KHUAKOCTIMHU U Ta3aMU
4.2 JlaBICHIE KHKOCTH 6 https://lesson.edu.ru/03/07
43 ATmochepHoe faBiene 5 1 https://lesson.edu.ru/03/07
44 JleicTBUE )KUIKOCTH U raza Ha 12 3 https://lesson.edu.ru/03/07
' HOTPYKEHHOE B HUX TEJIO
Hroro no paszneny 28
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
5.1 Pa6oTa U MOIIHOCTH 6 1 https://lesson.edu.ru/03/07
5.2 TTpoCThie MeXaHH3MBbI 8 2 https://lesson.edu.ru/03/07
53 MexaHnueckas SHeprus 5 1 https://lesson.edu.ru/03/07
Hroro mo pazneny 19
Pa3nea 6. [loBTopuTe1bHO-0000IaI0IM I MOYJIb
6.1 ‘ [ToBTOpUTENTEHO-0000IIAIOIIHI MOTYITH 6 ‘ https://lesson.edu.ru/03/08
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 93

I[TPOTPAMME



https://lesson.edu.ru/03/08

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uudpoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TerioBble AiBJIeHUSA
1.1 CTpoeHHe U CBOMCTBA BEIIECTBA 6 https://lesson.edu.ru/03/08
1.2 TennmoBbie Iporecchl 33 1 6.5 https://lesson.edu.ru/03/08
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 9 1 https://lesson.edu.ru/03/08
' W UX B3aUMOJICUCTBHUS
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 31 1 10 https://lesson.edu.ru/03/08
2.3 MaruuTHbIe IBJICHUS 11 4 https://lesson.edu.ru/03/08
2.4 DneKTpoMarHuTHasi MHIYKIUS 7 1 1 https://lesson.edu.ru/03/08
Hroro mo pazneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 110N MOYJIb
3.1 ‘ [ToBTOpHUTENEHO-0000IIAOIIINIT MOTYITb 5 https://lesson.edu.ru/03/08
Hroro no paszneny 5
OBHIEE KOJIMYECTBO YACOB I10 102 3 225 https://lesson.edu.ru/03/08

I[TPOTPAMME



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
11 A 30 1 4 https://lesson.edu.ru/03/09
OTIMICAHUS
1.2 B3aumoneiictBue Ten 18 4 https://lesson.edu.ru/03/09
1.3 3aKOHBI COXPAHECHUS 15 1 2 https://lesson.edu.ru/03/09
Hroro no paszneny 63
Paznen 2. Mexanuveckne KoJie0aHus U BOJIHBI
2.1 MexaHn4yeckue KoJieOaHus 8 3.5 https://lesson.edu.ru/03/09
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3 https://lesson.edu.ru/03/09
Hroro no paszneny 18
Pa3nea 3. DiiekTpoMarHuTHoeE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHbI
DNIEeKTPOMarHUTHOE TIOJIE U
3.1 P 6 https://lesson.edu.ru/03/09
AIIEKTPOMArHUTHBIC BOJIHBI
Hroro mo pazneny 6
Pasnen 4. CBeToBble IBJICHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 8 2 hitps://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 1

4.3 Paznoxenue 6eoro cBera B CIIEKTP 2 1 hitps://lesson.edu.ru/03/09
Uroro mo pazneny 16
Pa3pen 5. KBanToBbIe IBJICHUSA

5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://lesson.edu.ru/03/09

5.2 CTpoeHie ATOMHOTO Spa 5 https://lesson.edu.ru/03/09

5.3 SnepHble peaiu 7 https://lesson.edu.ru/03/09
Wroro mo paszneny 16
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IM I MOYJIb

6.1 Mexanuueckue siBJI€HUS (IOBTOPUTEIBHO- 5 3 https://lesson.edu.ru/03/09
' 00600IIAOIINI MOTYITH)

6.2 TemuoBbie siBIEHUS (TIOBTOPUTEIBHO- 3 https://lesson.edu.ru/03/09
' 0000MIAOIIUI MOITYJIb)

6.3 ONEKTPOMAarHUTHbIE SIBICHUS 3 1 https://lesson.edu.ru/03/09
' (MTOBTOPUTEIBHO-00001IIAIOINI MOIYIIb)

6.4 CaetoBble sBJIeHUS (TOBTOPUTEIHHO- 1 1 https://lesson.edu.ru/03/09
' 0000IIAOIINI MOTYITH)

6.5 [ToBTOPHTENEHO-0600 AN MOTYITh 4 https://lesson.edu.ru/03/09
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10

- 136 26.5

I[TPOTPAMME



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero p P u3ydeHust oOpa3zoBaTe/bHbIE
adoThI adoThI
P P pecypcsbl
®duszuka — HayKa o MPHUPOJIE.
1 K PHpoL 1 https://lesson.edu.ru/03/07
SIBiieHus pupoabl
2 ROy —— 1 https://lesson.edu.ru/03/07
DOU3NYECKUE BEITUYUHBI. https://lesson.edu.ru/03/07
PazmepnocTh. @usnueckue
3 P 1
npubopsl. [lorpenHoctu npu
MPSMBIX U3MEPECHUSIX
Ypok-uccnenosanue "HM3mepenue https://lesson.edu.ru/03/07
4 JINHEMHBIX pa3MepOB Te U 1 1
MPOMEXKYTKOB BpeMEHH"
5 JlaGopatopHnas pabora "N3mepenue 1 1 https://lesson.edu.ru/03/07
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
JlaboparopHnast pabota https://lesson.edu.ru/03/07
6 "OnpeneraeHue pa3MepoB MaTbIX 1 1
ten. Meton psiaoB"
MeTo/1bl Hay4HOTO TTO3HAHUS. https://lesson.edu.ru/03/07
7 Onucanue GpU3NUECKHUX SBICHUM C 1
IIOMOIIBIO MOJIETIEN
VYpok-uccnenosanue "lIpoBepka https://lesson.edu.ru/03/07
8 TUIIOTE3BI: JAIILHOCTE IOJIETa 1 1

1IapuKa, mymeHHOro



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

TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJipIIIe BhICOTA ITycKa"

10

11

12

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEILIeCTBA

Jlabopartophnast pabora "OrneHnka
JMaMeTpa aToMa METOJIOM PSIIOB (C
UCTOJIb30BaHuEM (oTorpaduii)”

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO PACIIUPEHUS T'a30B.
OnbIThI 10 OOHAPYKEHUIO TEHCTBUS
CHJI MOJIEKYJISIPHOTO TPUTSKEHHS"

Z[BI/I)KGHI/IC qaCTull BCIICCTBA.

Huddyszus. bpoyHosckoe
JIBYDKEHUE

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

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

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

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

13

VYpok-uccnenosanue "Habmogenue
1 00bsICHEHHE OPOYHOBCKOTO
ABKeHUs U 1udPy3un"

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

14

15

16

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC
ArperatHble COCTOSIHMSI BEIIECTBA.

OcoOeHHOCTH arperaTHbIX
COCTOSIHUU BOJBI

Mexanunueckoe asuxeHue. [1yTs,
TPaeKTOPHUS, IEPEMEILLICHUE

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

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

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

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
nBrkeHue. CKopocTh

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



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

18

Haxoxnenue ckopoctu, IyTH 1
BPEMEHU IIPH PABHOMEPHOM
IPSIMOJINHENHOM JIBUXKEHUN

https://lesson.edu.

ru/03/07

19

Jlaboparopnas pabota
"OnpeneneHre CKOpocTu
PaBHOMEPHOTO JABUXKEHUs"

https://lesson.edu.

ru/03/07

20

21

I'paduku npsmonuHeitHOTO
PaBHOMEPHOTO JIBUKECHUS

Permrenue 3agaud mo teme "Pacuer
cpeaHei ckopoctu"

https://lesson.edu.

ru/03/07

https://lesson.edu.

ru/03/07

22

Jlaboparopnas pabora
"OnpeneneHue cpeHen CKOpoCTH
CKOJILKECHUS OpYCKa WITU IapuKa 1o
HAaKJIOHHOM TI0CKOCTH"

https://lesson.edu.

ru/03/07

23

OTHOCHUTEILHOCTD JBHXKXCHUA.
CrnosxeHue ckopocTei Ipu
napajjiCJIbHOM JABUKCHUN

https://lesson.edu.

ru/03/07

24

25

26

[Tonmyyenue u ananu3 rpaukoB
3aBUCHUMOCTH IMYTH U CKOPOCTHU
JBUKEHUS OT BpPEMEHU

Pemenwne rpaduueckux 3amay mo
teme "Mexanuka. PaBHomepHOe
NpSIMOJIMHEIHOE JIBUKEeHUE"

SBnenue uHepu. 3aKOH UHEPITUU

https://lesson.edu.

ru/03/07

https://lesson.edu.

ru/03/07

https://lesson.edu.

ru/03/07

27

B3anmoneincTeue Ten Kak npuyMHa
U3MEHEeHus ckopocTtu. Macca Tena
Kak Mepa HHEPTHOCTH Teja IpHu
MOCTYNATEIbHOM JIBUKEHUH

https://lesson.edu.

ru/03/07



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

28

VYpok-uccnenosanue "CpaBHeHUE
Macc II0 B3aUMOJIEUCTBHUIO Tea"

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

29

30

IlnoTHOCTE BeliecTBa

Jlaboparopnas pabota
"OmnpenaesneHue mI0THOCTH TBEPIOTO
Tema"

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

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

31

Pemrenne 3agau o reme "Macca
Tena. [morHOCTE BerecTa"

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

32

33

34

35

Cwmecu u cruiaBsl. [loBepxHOCTHAs U
JIMHENHAS TUIOTHOCTD

ITonroToBka Kk KOHTPOJBHOU paboTe
1o teme "®Pu3nka — HayKa o
npupoae. IlepBoHavanbHble
CBeJleHHUs! 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU
BemlecTBa. Mexanuka"

KonTponbHas pabota mo Teme
"®u3uka — Hayka 0 IpUPOJE.
[lepBoHayanbHbIe cBeeHUs 00
ATOMHO-MOJICKYJISIPHOM CTPOCHHH
BemiecTBa. MexaHuka'

Cuna. SBnenue tarorenus. Cuia
TAKECTHU

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

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

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

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

36

Nzobpaxkenue cui. Pemenue 3amaq
o Teme "OnpeneneHne CUIbl
TsKecTn"

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

37

Cuna ynpyroctu. 3akoH ['yka

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



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

38

Bec Tena. 3mepenue cuit.
JunamomeTtp

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

39

40

41

Ypoxk-uccnenoanue "Habmonenue
W3MEHEHUS CKOPOCTH TPH
B3auMOIecTBUM Ten"

Pemrenue 3agad mo teme "Cuia
ynpyroctu. Bec Tena"

Jlaboparopnas pabota "OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aedopmariim)
MPYKUHBI OT MPUIIOKEHHON CUIIBI"

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

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

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

42

43

44

Cuna tpenus

CrnoxxeHue cuil.
PaBHOpelicTBYIOIIAs cHita

Pemenue 3anau mo teme "CroxxeHue
cwl. PaBHOzelcTBYOIIas cuma"

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

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

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

45

46

Pemrenue 3agad mo reMme
"B3anmopencreue teir. CHiisl B
Mmexanuke"

Pemenne 3aga4d no teme "Cuna
TpeHus". YpOoK-ucclieJOBaHHUE IO
Teme "HccieqoBadye 3aBUCUMOCTH
CHUJIBI TPEHUS OT TLIOIIA TN
COTMPUKOCHOBEHUS"

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

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

47

JlaGopatopnas pabora "OnbIThI,
JIEMOHCTPHUPYIOIINE 3aBHCUMOCTD
CHJIBI TPEHUS CKOJIBKEHUS OT CHUIBI

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



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

JaBJICHUS U XapaKrepa
CONpUKAacaroIMXcsi HoOBepXHOCTEN"

Pemenue 3agay no reme

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

48 "B3aumoneiicteue Ten. Cuibl B
MexaHuke"

49 KontponbHas paboTa mo teme https://lesson.edu.ru/03/07
"B3aumopeiictBue ten"

50 JlaBrieHye TBEPIBIX Tel https://lesson.edu.ru/03/07
Ypok-3kcnepumenT "CrnocoObl https://lesson.edu.ru/03/07

o1 OIIpe/ieNICHUS 1aBJIEHUS TBEPJOTO
Tena"

59 VYpok-uccnenoBanue "3aBUCUMOCTh https://lesson.edu.ru/03/07
JIaBJIEHU ra3a OT TeMIepaTypsl”

53 JlaBieHue KuJIKOCTEeW U Tra3oB. https://lesson.edu.ru/03/07
3akoHn [lackans

54 [THeBMaTHYECKHE YCTPOICTBA https://lesson.edu.ru/03/07

55 3aBUCUMOCTB TaBJICHUS KUIKOCTHA https://lesson.edu.ru/03/07
OT TIIyOMHBI

56 I'uppocTaTHyeckuii mapagokc https://lesson.edu.ru/03/07

57 VYpok-nipoekt "U3yuenue https://lesson.edu.ru/03/07
COOOIIAOIUXCS COCYTOB"

58 VYpok-koHpepeHus https://lesson.edu.ru/03/07
"T'mapaBnuueckre MEXaHU3MBbI"

59 Hcnonb30BaHne BHICOKUX J1aBICHUMN https://lesson.edu.ru/03/07

B COBPECMCHHBLIX TCXHOJIOTHUAX



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

60

Pemenue 3agau mo reme "JlaBneHue
JKuaKoctu"

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

61

62

ATmochepa 3eMiIH U IPUIKHBL €
CYILIECTBOBAHHUS

Ypoxk-uccienoanue "l[IposiBnenne
nerctBus arMmochepHoro gaBiaeHus"

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

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

63

N3mepenue atMochepHOTro
nasnenusi. OnsiT Toppuueu

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

64

3aBHCUMOCTH aTMOC(EPHOTO
AAaBJICHUSA OT BBICOTBI HAJl YPOBHCM
Mopst. [Ipubopsl 11t U3MEpeHUst
aTMoc(hepHOro JaBJICHUS

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

65

66

Bbapomerp-anepoun. AtmochepHoe
JABJICHUE Ha PA3JTMYHBIX BBICOTAX

Brrrankusatonias cuina. 3akoH
Apxumena

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

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

67

68

69

70

Pemenue 3ana4 no teme "3akoH
Apxumena"

Ypok-uccneroBanue
"DKcnepruMeHTalIbHOe
oOHapyKXeHHE IeHCTBHS KUIKOCTH
Y Ta3a Ha MOTrpyXKeHHOe B HUX Teno"

JlaGopatopHnas pabora
"OnpeneneHne BHITATKUBAOIIEH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCTD"

IInaBanue Ten

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

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

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

https://lesson.edu.ru/03/07
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Jlaboparopuas pabota
"HccnenqoBaHue 3aBUCUMOCTH Beca

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

71 Tejia B BOAE OT 00beMa

MOTPY>KCHHOU B JKUJIKOCTh YacCTH

Tena'
72 Bosnyxomnnapanue. [I1apanue cya0B https://lesson.edu.ru/03/07
73 Pemenue 3amau nmo teme "3akoH https://lesson.edu.ru/03/07

Apxumena. YcioBus miaBaHus Tea"

Pemenwne 3agau o teme "JlelicTBue https://lesson.edu.ru/03/07
74 KHUJIKOCTHU U Tra3a Ha TOTPY>KEHHOE B

HHUX TeI0"

VYpok-nipoekt "KoHCcTpynpoBaHue https://lesson.edu.ru/03/07
75 apeoMeTpa WIH JIOAKU U

onpeereHue rpy30no bEMHOCTH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe https://lesson.edu.ru/03/07
76 o TeMe "JlaBieHue TBEpAbIX Te,

JKUIKOCTEN U Ta30B"

KonrtponbHas pabora o Teme https://lesson.edu.ru/03/07
77 "JlaBJeHHE TBEPIBIX TEII,

JKUIKOCTEN U Ta3oB"
78 Mexanuueckas pabota https://lesson.edu.ru/03/07
79 MOLIHOCTB https://lesson.edu.ru/03/07
80 Pemenue 3agad Ha onpeneneHne https://lesson.edu.ru/03/07

paboThI U MOIITHOCTH
81 PabGoTa CHIIBI TSDKECTH M CHITBI https://lesson.edu.ru/03/07

TpEeHUS
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https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/07
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Peuenue 3amay no treme "Pabora

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

82 CUJIBI TSYKECTH U CUJIbI TPEHUS"

VYpok-uccnenosanue "Pacuér https://lesson.edu.ru/03/07
83 MOIITHOCTH, Pa3BUBAEMOIl IpH

noabséMe 1o jectHuue"
84 ITIpocThIe MEXaHU3MBI https://lesson.edu.ru/03/07
85 MowmeHT cuibl. [IpaBuIo MOMEHTOB https://lesson.edu.ru/03/07

Jlaboparopnas pabota "HN3yuenue https://lesson.edu.ru/03/07
86 MpaBmJIa pblyara JAjsi OJBUKHOTO U

HENOJABMXHOTO OJIOKOB"
87 "30710TO€ NPaBUIIO" MEXAHUKHU https://lesson.edu.ru/03/07

VYpoxk-nipoekt "lIpoexTupoBanue https://lesson.edu.ru/03/07
88 IIOJINCITACTOB C 3aJaHHBIMU

napamerpamu”

VYpoxk-koHpepenuus "[Ipoctsie https://lesson.edu.ru/03/07
89 MEXaHHU3MBI B OBITY, TEXHHUKE,

KUBBIX OpraHusmax”
90 Koaddumment nonesnoro necTpust https://lesson.edu.ru/03/07

MPOCTBIX MEXaHU3MOB

JlaboparopHnast pabota https://lesson.edu.ru/03/07
91 "Onpenenerne KI1J] moaBmwKHOTO U

HEMOABMXHOTO OJIOKOB"

Mexanuyeckas dHeprusl. https://lesson.edu.ru/03/07
92 Kunernueckas u moreHuaibHas

SHEprus



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

93

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

94

YPOK-3KCIIEPUMEHT
"DKCIepUMEHTAIbHOE OIPEIEICHHE
N3MEHEHHS KHHETHUECKOU U
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHWUM TeJIa 110 HaKJIOHHOM
IIocKocTH"

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

95

[ToaroroBka K KOHTPOJILHOU paboTe
o Teme "PaboTa 1 MOIIHOCTB.
Ouneprus"

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

96

97

KonrponsHas pabora o reme
"Paborta u MomrHOCTh. DHEpTHS"

PaGora ¢ Tekctamu o TeMe
"MexaHnueckoe IBUKeHue"

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

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

98

Pabota ¢ TekcTraMu o TeEMe
"Ctpoenue BemecTBa"

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

99

100

Pa6oTa ¢ Texcramu o teMe "CHIIbl
B npupoe"”

PaboTta ¢ TeEKkCTaMH 110 TEME
"JlaBneHue TBEPABIX TE,
JKUJIKOCTEI U ra3oB"

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

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

101

Pabora ¢ Tekcramu o TeMe
"Oneprus"

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

102

Pabota c Tekctamu o Teme
"[IpocThie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

23

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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH 1 https://lesson.edu.ru/03/08
Y WX OTBITHBIC OTBEPKIACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://lesson.edu.ru/03/08
3 Mopaenu TBEpAOTO, KUAKOTO U 1 https://lesson.edu.ru/03/08
ra3000pa3HOro COCTOSTHUM BEIECTBA
Ypok-koHbepeHIus https://lesson.edu.ru/03/08
4 "Kpucrannuueckue 1 aMoppHbIe 1
tena. I'paden. [Tonyuenue
HCKYCCTBEHHBIX ajMa3oB"
5 CMaumnBaHue U KaWUISIPHOCTbD. 1 https://lesson.edu.ru/03/08
[ToBepXHOCTHOE HATSKEHUE
6 TemnmoBOE pacIIMPeHNe U CHKATHE 1 https://lesson.edu.ru/03/08
7 TennoBoe aBuxkenue. Temneparypa 1 hitps://lesson.edu.ru/03/08
8 TeMmepaTypHbIe MKATBI 1 https://lesson.edu.ru/03/08
9 BHyTpeHnHss sHeprus u cnocoObl eé 1 https://lesson.edu.ru/03/08
W3MEHEHUS
10 BHTp1 TerUIONEpeatm 1 https://lesson.edu.ru/03/08



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
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https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08

11

VYpox-koHpepeHuus

"Mcnoip30BaHNEe TEIUIOBBIX CBOMCTB

BEIIECTB ¥ MAaTEPUAJIOB B IIEJISIX
sHeprocoepekeHus "

https://lesson.edu.ru/03/08

12

KonndecTBo TemIoThI. Y aelbHas
TCIIJIIOEMKOCTD

https://lesson.edu.ru/03/08

13

VYpok-uccnenosanue "l[Iposepka

THUIIOTE3bI JUHENHON 3aBUCUMOCTH

JUIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUECKOH TpyOKe OT
TeMmeparypbl”

https://lesson.edu.ru/03/08

14

15

16

17

YpaBHEHHE TEIJIOBOTO OajlaHca.
TemnooOMeH U TEII0BOE
paBHOBecue. 3akoH HproToHa—
Puxmana

JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
TEII000MEHa PU CMEUIMBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

Pemenne 3ama4d mo reme
"Temio00MeH U TEILIOBOE
paBHOBecue"

JlaGopatopHnas pabora

"OnpeneneHue KOJIM4eCTBa TeIIOTHI,

MOJIYYEHHOTO BOJIOW MPHU
TEIJI000MEHE C HarpeThiM
METAUTUYECKUM [IIUHIAPOM"

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
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https://lesson.edu.ru/03/08
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https://lesson.edu.ru/03/08

18

IInaBnenue u oTBepEBaHUE
KPHUCTAJNINYECKUX BELIECTB.
VY nenpHas TEmI0Ta IUIABIEHUS

https://lesson.edu.

ru/03/08

19

Pemtenne 3agaud o reme "llinaBnenne

" OTBCPACBAHUEC KPHUCTATINIMYCCKUX

Ter"

https://lesson.edu.

ru/03/08

20

21

22

JlaGoparopHnas pabora
"OnpeneneHue yaenbHON TeIIOThI
TJIaBJICHUS JIbaa"

VYpok-uccnenosanue "CpaBHeHHE
MIPOLIECCOB IJIABICHUS
KPUCTAITTNYECKUX Tell U
pa3MsTrueHus NMpy HarpeBaHUU
amop¢HbIX Ten"

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

https://lesson.edu.

ru/03/08

https://lesson.edu.

ru/03/08

https://lesson.edu.

ru/03/08

23

Kunienne. Y nenpHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb
TeMIepaTypsbl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

https://lesson.edu.

ru/03/08

24

Pemrenue 3agad mo reMme
"[TapooOpa3zoBanue u kuneHue"

https://lesson.edu.

ru/03/08

25

26

Ypok-uccnenoanue "OObsIcHeHNE

3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS

OT naBieHus"

HacpmieHHbpIif 1 HeHACBIIIEHHBINA
nap. BnaxxHocts Bo3nyxa

https://lesson.edu.

ru/03/08

https://lesson.edu.

ru/03/08



https://lesson.edu.ru/03/08
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BrnaxxHocTs Bo3nyxa u e€ u3MepeHue.
JlaboparopHnas pabota

https://lesson.edu.ru/03/08

27 " . 0.5
OrnpenenieHne OTHOCUTENIBHON
BJIAYKHOCTH BO31yxa"
28 Pemrenue 3agad mo reme https://lesson.edu.ru/03/08
"Bnaxxnocts"
Pewrenue 3anau u ananu3 cuTyanuii, https://lesson.edu.ru/03/08
29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPCHUS
Y KOHJICHCAIIUU
30 DHeprus TorMBa. Y aeabHast https://lesson.edu.ru/03/08
TEIJI0Ta CTOPAHUS
31 [IpuHIMIBI pabOTHI TETJIOBBIX https://lesson.edu.ru/03/08
JIBUTATENIEH
32 [TapoBast TypOuHa. JIBurarens https://lesson.edu.ru/03/08
BHYTPEHHETO CTrOpaHus
33 KIIJT TerIoBoro ABUraTeis https://lesson.edu.ru/03/08
34 Pemenue 3amau mo reme "KIIJ{ https://lesson.edu.ru/03/08
TEIUIOBOIO ABUrarensa"
Ypok-koHpepenus "TermnoBsie https://lesson.edu.ru/03/08
35 JBUTATEIIH U 3allluTa OKpYyKaroLen
cpenpr"”
36 TenioBele MOTEPH B TEIIOCETAX hitps://lesson.edu.ru/03/08
3aKOH COXpaHEHMS U ITPEBPALLICHUS https://lesson.edu.ru/03/08
37 SHEPTUH B MEXaHUYECKHUX U
TEIUIOBBIX ITpoleccax
38 [TonroroBka K KOHTPOJIBHOU paboTe https://lesson.edu.ru/03/08

0 TeMme "TermIoBbIe IBICHUS.
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N3menenune arperaTHbIX COCTOSIHUI
BelecTna"

39

40

41

KonrponsHas pabora o teme
"TemnoBele aBieuud. M3smenenune
arperaTHbIX COCTOSTHUI BemecTa"

DnekTpusanus tei. [[Ba pona
3apsJI0B
VYpoxk-uccienoanue "Hccienopanue

CIOCO0OB Pa3IUYHBIX BEIICCTB
Ha3JIEKTPU30BBIBATHCA"

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

42

B3anmMopeicTBre 3apsyKeHHBIX TEIl.
3akon Kymnona

https://lesson.edu.ru/03/08

43

44

45

DNEeKTpUYECKOE MOoJeE.
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

Hocurenu anexkTpudeckux 3apsioB.
OnemeHTapHbli 3apsag. CTpoeHue
aToMa

3aKOH COXpaHEHMS DIEKTPUUECKOTO
3apsaa

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

46

[IpoBOIHMKH, AUBIIEKTPUKHU U
ITOJTYITPOBOTHUKH

https://lesson.edu.ru/03/08

47

48

Ypok-koHpepeHIHs "IaeKTpU3aIusl
B IIOBCEIHEBHON KU3HU"

Pemenue 3amau mo treme "3akoH
COXPAaHEHHUs EKTPUUYECKOro 3apsaaa’

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08
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Dnekrpuueckuil Tok. Uctounuku

https://lesson.edu.ru/03/08

49 ANEKTPUYECKOTO TOKa

VYpok-uccnenosanue "McciaenoBanue https://lesson.edu.ru/03/08
50 NEUCTBUS SJIEKTPUUYECKOTO TOJISI HA

IIPOBOJHUKY U TUAIEKTPUKH"
51 DJIeKTPUUECKUI TOK B METAILIAX https://lesson.edu.ru/03/08
52 DNEeKTPUUYECKHUMN TOK B JKUJIKOCTAX U https://lesson.edu.ru/03/08

raszax
53 DlleKTpHYECKAs TIETh https://lesson.edu.ru/03/08
54 Ciia Toka. AMmepmerp https://lesson.edu.ru/03/08
55 DIEeKTPUYECKOE HaAIIPSKEHUE. https://lesson.edu.ru/03/08

BonbsTmerp

Jlaboparopnast pa6ota "CoOopka u https://lesson.edu.ru/03/08
56 WCIIBITAaHUE AIIEKTPUUECKON LIeTH

MTOCTOSIHHOTO TOKa"

3aBUCHUMOCTD CHJIBI TOKA OT https://lesson.edu.ru/03/08
S7 HanpspkeHus. 3akon Oma ayis

y4acTKa 1enu

JlaGopatopHnas pabora https://lesson.edu.ru/03/08

"HccnenoBadne 3aBUCUMOCTH CUJIBI
58 TOKa, MMPOTEKAIOIIETO Yepe3

PE3UCTOP, OT HATIPSIKEHUS Ha

PE3UCTOPE U COMPOTUBIICHUS

pe3uctopa"
59 DJIEKTPUYECKOE CONTPOTUBIICHHUE. https://lesson.edu.ru/03/08

VY enbHO€E CONPOTUBIICHUE
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60

Jlaboparopnas pabota
"OnpenaeneHue yaeiabHOTO
CONPOTUBIICHUS TPOBOAHUKA"

https://lesson.edu.ru/03/08

61

Pewenue 3amad o reme
"DeKTpUUECKOEe COIIPOTUBIICHUE.
VY nenbHOE conpoTuBiieHue"

https://lesson.edu.ru/03/08

62

63

Pemenue 3amau nmo teme "3akoH
Oma"

ITocnenoBaTenbHOE U mapajjyiCJibHOC
COCAMHCHUA ITPOBOJHHUKOB

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

64

Jlaboparopuas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSOIKEHUN IIPU
MOCJICIOBATEIIBHOM COCTMHCHUN
JBYX pE3UCTOpPOB"

https://lesson.edu.ru/03/08

65

Pemenue 3agau no reme
"[TocnenoBarenbHOE U TApAIIETHHOE
COEJIMHEHUS IPOBOTHUKOB"

https://lesson.edu.ru/03/08

66

67

68

JlaGopatopnas pabora "IIpoBepka
MpaBHJIa JUIS CHITBI TOKA TIPH
napajuieIbHOM COCMHEHUHN
pe3uctopon”

Pemenue 3aga4d Ha MIPHUMCHCHUC
3akoHa Oma JJId pas3;IndIHOro
COCAUHCHUA ITPOBOAHUKOB

O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE
UCTOYHHUKA TOKA. 3akoH Oma i
MOJIHOU enu

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08
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69

Pemenue 3agau mo reme "D]1C,
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa 11
noJjiHou nenu"

https://lesson.edu.ru/03/08

70

Jlaboparopnas pabota
"Onpenenenue 3/1C u BHyTpeHHETO
COIIPOTHBIICHHUS UCTOYHHMKA TOKA"

https://lesson.edu.ru/03/08

71

72

[TpaBuna Kupxroda

Jlaboparopnas padota "IIpoBepka
npaBui Kupxrogda"

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

73

VYpok-uccnenonanue "M3yuenue
BOJIBT-aMIIEPHBIX XapaKTePUCTHK
HEJIMHEWHBIX JJIEMEHTOB"

https://lesson.edu.ru/03/08

74

75

PaGora snekTpruyeckoro Toka.
MOIIHOCTB 3JIEKTPUYECKOTO TOKA

JlaGopatopHnas pabora
"Onpenenenre paboThl U MOITHOCTH
3IEKTPUYECKOTO TOKa"

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

76

3axon /xoynsa-Jlenua. [Torpedburenu
aneKTpudecKkoro Toka. Koporkoe
3aMbIKaHHe

https://lesson.edu.ru/03/08

77

VYpok-koudepennus "O0bsicHEHNE U
MPUHIMI AEHCTBUS JOMAITHUX
AJIEKTpOHArpeBaTebHbIX TpHOopoB"

https://lesson.edu.ru/03/08

78

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiabl.
3apsiKEHHbIE TeJla U UX

https://lesson.edu.ru/03/08
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B3aumoercTBus. [loCcTOSIHHBIN
AJIEKTPUYECKUMA TOK"

79

KonrponsHas pabora o teme
"DnexTpruuecKkue 3apsbl.
3apspKeHHBIE Tela U UX
B3aumoercTBus. [locTOsIHHBIN
AJIEKTPUYECKUM TOK"

https://lesson

.edu.

ru/03/08

80

81

82

83

TlocTostHHBIE MArHUTHL. MarHuTHOE
oJjie 3EMIIM U €70 3HAa4YEHHUE I
JKU3HHU Ha 3emiie

Ypok-uccnenosanue "M3yuenue
MarHUTHOTI'O MOJIS ITOCTOSHHBIX
MarHiTOB MIPH UX OOBCTUHECHUU H
pazaenenuu. Buzyanusanus nosus
MOCTOSIHHBIX MarHuTOB"

OmneIT OpcTena. MarauTHoe nosne
NEKTPUYECKOTO TOKA
OmneiT AMniepa. MarauTtHoe nose

KaTylIKHU C TOKOM. HpI/IMCHCHI/Ie
QJICKTPOMArHuTOB B TCXHHUKE

https://lesson

.edu.

ru/03/08

https://lesson

.edu.

ru/03/08

https://lesson

.edu.

ru/03/08

https://lesson

.edu.

ru/03/08

84

Cunia AMriepa u onpeienieHue eé
HaIpaBJICHUS

https://lesson

.edu.

ru/03/08

85

86

Pemenne 3agau no teme "Cuna
Awmmnepa u onpeseneHue eé
HarpaBjeHus"
DNEeKTpOABUTATEIb TOCTOSIHHOTO
Toka. Mcionp3oBaHue

https://lesson

.edu.

ru/03/08

https://lesson

.edu.

ru/03/08



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08

3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE

87

88

89

Jlaboparopuas pabota "M3ydeHue
JCHCTBYSI MATHUTHOTO TIOJISL Ha
MIPOBOJIHUK C TOKOM"
Ypok-koudepennus "[Ipaktuueckoe
MPUMEHEHHUE JICKTPOIBUTaTeIei"
JlaGoparopHnas pabora

"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoABUTATENS "

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

90

Jlaboparopuas padota "U3mepenue
KII anexTpoaBurartesbHON
yCTaHOBKHU"

https://lesson.edu.ru/03/08

91

92

93

OmnbrTel @apases. 3akoH
3J'IeKTpOMaFHI/ITHOI7I HUHAYKIUU.
[IpaBuio Jlenna

VYpok-uccnenosanue "McciaenoBanue
W3MEHEHUI 3HAUYEHHUSI U HATIPABIICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau mo teme "3akoH
3JEKTPOMArHUTHON MHIYKIUH.
[IpaBuno Jlenna"

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

https://lesson.edu.ru/03/08

94

Onektporereparop. Criocoos
MOJTY4EHUS DIIEKTPOIHEPTUU

https://lesson.edu.ru/03/08

95

VYpok-koHpepeHus
"DJIeKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHHKA
sHeprur. [IpodieMbl 3K0IOTHH.

https://lesson.edu.ru/03/08



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08

TonnMBHBIC AIEMEHTHI U
aneKTpomMoouIn"

[ToaroroBka K KOHTPOJILHOU paboTe

https://lesson.edu.ru/03/08

96 1o Teme "DJIeKTpOMarHuTHbIE 1
SIBJICHUSA"

97 KontponpHas padota 1 https://lesson.edu.ru/03/08
"DJIeKTpOMAarHuTHbIE SIBJIECHUSA"

98 Pabora ¢ Tekctamu o Teme 1 https://lesson.edu.ru/03/08
"TennoBele sBICHUS"
Pabota ¢ TekcTaMu 110 TeMe https://lesson.edu.ru/03/08

99 "DnexkTpruuecKkue 3apsbl. 1
3apspKeHHBIC Tea U UX
B3auMoercTBue"

100 Pabora ¢ Tekctamu o Teme 1 https://lesson.edu.ru/03/08
"TTocTOSIHHBIN 3IEKTpUUYECKUI TOK"

101 Pabora ¢ Tekctamu o Teme 1 https://lesson.edu.ru/03/08
"MaruuTHbIe IBICHHS"

102 Pabora ¢ Tekctamu o Teme 1 https://lesson.edu.ru/03/08
"JJIeKTpOMarHuTHas UHIYKIUA"

OBHIEE KOJIMYECTBO YACOB I10 102 995

I[MTPOT'PAMME



https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/08

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl

MexaHnueckoe OBUKEHUE.
MarepuaiibHas Touka. CriocoObl

1 p 1 https://lesson.edu.ru/03/09
OITMCAHUS MEXAHNYECKOTO
IBIOKEHUSA
CucremMa oTcuera.

2 OTHOCHUTENBHOCTHL MEXAHUUYECKOTO 1 https://lesson.edu.ru/03/09
JIBUKCHUSA
BexTopHEbIE BEIMUMHEL, OIIEPALINT C

3 p » OTiep 1 https://lesson.edu.ru/03/09
BEKTOpPaMHU, MTPOEKIIUU BEKTOPOB
Pagnyc-BekTOp MaTepHaAILHOU

4 y p p 1 https://lesson.edu.ru/03/09
TOYKH, IEPEMENIEHHUE HA TIIOCKOCTH
PaBHOMEpHOE IPAMOIUHENHOE

5 p p 1 https://lesson.edu.ru/03/09
NIIBHOKEHHE
Pemrenue 3agad mo reMme

6 "PaBHOMEpPHOE NPSAMOJIMHENHOE 1 https://lesson.edu.ru/03/09
nBIOKeHHue"
HepasHoMepHOE npsiMOIMHENHOE
nBrokenne. CpenHsas 1 MTHOBEHHAS

7 p 1 https://lesson.edu.ru/03/09
CKOpOCTb TeJla NP HEPABHOMEPHOM
NIBIOKEHUU
JlabopaTopnas paborta

8 patop p 1 1 https://lesson.edu.ru/03/09

"OmnpeneneHue cpeaHen CKOpoCTH



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

CKOJIb)KEHUSI OpyCKa UITU JIBFKCHUS
IapuKa o HaKJIOHHOM TJIOCKOCTH"

10

11

PaBHOYCKOpEHHOE NPAMOIMHENHOE
JBH>KEHUE. Y CKOpEHUE

CKOpOCTh PaBHOYCKOPEHHOT'O
MPSIMOJIMHEHHOTO IBUKCHUSI.
I'paduk ckopoctu

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO IBUKEHUA"

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

12

[Iepemenienue npu
PaBHOYCKOPEHHOM MPAMOJUHETHOM
JBUKEHUU

https://lesson.edu.

ru/03/09

13

JlaboparopHnast pabota
"OnpeneneHue yCKOpeHus Teja npu
PaBHOYCKOPEHHOM JABUXEHUMU 110
HaKJIOHHOM TUIOCKOCTH"

https://lesson.edu.

ru/03/09

14

15

16

Pemenue 3agau o reme
"[lepemenienue npu
PaBHOYCKOPEHHOM MPAMOJUHETHOM
JBHKCHUN"

JlaGopatopHnast paboTa
"UccnenoBanue 3aBUCUMOCTH MyTH
OT BPEMEHH IPH PaBHOYCKOPESHHOM
IBIKEHUN 0€3 HavaILHON
ckopoctu"

I'paduueckas MHTEpIIpETAIIS
YCKOPEHHUS, CKOPOCTH, TPOHAEHHOTO

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

IMyTHU 1 NICPEMCIICHUA IJIsA
pr[MOJ’IHHCﬁHOFO JBWKCHUA

17

Pemenune 3amad mo teme
"I'paduueckast MHTEPIIPETAIUS
YCKOPEHUSI, CKOPOCTH, TPOMIEHHOTO
MyTH U TIEPEMEILICHUs] IS
MPAMOJIMHEHHOTO IBUKEHUA"

https://lesson.edu.ru/03/09

18

19

YckopeHrne CBOOOIHOTO TIAICHHMSL.
Omnpitel [Nanmmes

Pemrenne 3ama4d mo reme
"V ckopeHnue cBOOOHOTO majieHus"

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

20

JIBr>keHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://lesson.edu.ru/03/09

21

22

23

24

Pewmrenne 3amau o reme
"JIBU>KEeHHE Tena, OpOILIEHHOTO MO/
YTJIOM K TOPU30HTY"

JlaGopatopHnas pabora
"UccnenoBanue ABMKEHHS TEIIa,
OpOILIEHHOTO MO YIJIOM K
TrOpU30HTY"

Pemenne 3ama4d mo teme
" JIBU>keHUE MO JeHCTBUEM
YCKOpEHUSI CBOOOIHOTO MaieHus"

JIBr>KEHUE 110 OKPYKHOCTH

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

25

26

JInHeliHas u yrimoBas CKOPOCTb,
MEPUOJT ¥ YaCTOTa

CKopocTb U yCKOpPEHHE ITPU
ABHUIKCHUU 11O OKPYKHOCTHU

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

27

Pemenue 3agau no reme
" JIBU>keHHE MO OKPYXKHOCTH"

https://lesson.edu.ru/03/09

28

VYpoxk-koHpepeHuus
"Pacnio3HaBaHue U NIpUOIMKEHHOE
OIMCaHME PA3TUYHBIX BHJIOB
MEXaHUUYECKOT' O JIBHKEHUs"

https://lesson.edu.ru/03/09

29

30

31

IToaroroBka K KOHTPOJILHOH paboTe
o Teme "MexXaHUYeCKOE IBIKEHUE
¥ cIOCOOEBI ero onucanusa"

KontponbHas paboTa mo teme
"MexaHHnUYeCKOe IBIKEHUE U
coco0x! ero onucanusa”

[Tepssiii 3akoH HptoToHa. BexTop
CHJIBI

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

32

33

34

Bropoii 3akoH HeroToHa.
PaBHOpelicTBYIOIIAs cHita

Tpernii 3akoH HproTOHA.
Cynepno3uuus cui

Cuna ynpyroctu. 3akoH ['yka

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

35

36

37

Pemenne 3aga4d no teme "Cuia

ynpyrocta"

JlaGopatopHnas pabora
"HccnenoBaHue 3aBUCUMOCTH CUJIBI
YIPYTOCTH, BO3HUKAIOLICH B
MpYXHHE, OT CTETNIeHN AedopMaIim
MPpYy>KUHBI"

Cuna tpenus. Koapduument
TpeHus

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

38

Jlaboparopuas pabota
"Onpenenenue ko3 dumreHTa
TPEHUS CKOJIbKEHUS"

https://lesson.edu.ru/03/09

39

Jlaboparopnas pabota
"WccnenoBanyue 3aBUCUMOCTH CHUIBI
TPEHUS CKOJILKCHHSI OT CHIIBI
HOPMaJILHOTO AaBJeHus "

https://lesson.edu.ru/03/09

40

41

JIBH>KEHUME TEJ IO OKPYKHOCTH MO
JIEACTBUEM HECKOJIBKUX CUJI

3akoH bepHyinu u nogbEéMHas cuia
KpbLia

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

42

43

Ypoxk-koupepenuus "CoBpeMeHHbIE
JieTaTeNbHBIE aniapaTkl, CyAa Ha
MOABOJIHBIX KPBUIbAX, aHTUKPBLIO
Ha CKOPOCTHBIX aBTOMOOUIISIX.
JIB>KEHME MOe37a Ha MarHUTHOM
noayuke"

Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
TSATOTEHHUS

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

44

JIBrKeHue Ten BOKPYT
rpaBUTAIMOHHOTO LIeHTpa. [lepBas
KOCMHUYecKasi CKOPOCTb

https://lesson.edu.ru/03/09

45

46

HesecomocTs 1 neperpysku

PaBHOBECHE MaTeprabHONM TOUYKH.
AOGComOTHO TBEPOE TEIO

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

47

48

MowmenT cuinsl. [IpaBuino MOMEHTOB

VYpok-uccnenosanue "OnpeneneHue
LIEHTPA TAKECTU Pa3IMUHBIX Ten"

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

Nmnynsc Tena. U3menenue
uMIynbca. IMITynbc Cuibl.

49 https://lesson.edu.ru/03/09
VYnpyroe u Heynpyroe
B3aHMOJIECICTBUE

50 3aKOHbI U3MEHEHUS U COXPAHECHUS htts://lesson.edu.ru/03/09
HMITYJIbCa

51 PeaxkTtuBHOE nBUKEHUE https://lesson.edu.ru/03/09
Pemenue 3amau nmo teme "3akoH

52 COXpaHEHUs UMIyJibca. PeaktuBHoe https://lesson.edu.ru/03/09
JBUXKeHue"

53 Mexannueckasi paboTa U MOIIIHOCTh https://lesson.edu.ru/03/09

54 PaboTa CHIILL TIKECTH, CHIEI https://lesson.edu.ru/03/09
YOPYTOCTH U CUJIBI TPEHUS
JlaboparopHnast pabota
"OnpeneneHue paboThl CUIIbI

55 TPEHUS P PABHOMEPHOM https://lesson.edu.ru/03/09
JBUKEHUH TeJa MO TOPU30HTAIbHON
MOBEPXHOCTH"

56 CBs13b HEPTUH U pabOTHI https://lesson.edu.ru/03/09
JlaboparopHnast pabota
"Onpenenenne paboThl CHUITBI

57 YIPYTOCTH MPHU MOABEME Tpy3a C https://lesson.edu.ru/03/09
WCTIOIH30BaHUEM HETIOJIBUYKHOTO U
MOJIBH>KHOTO OJIOKOB"

58 [ToreHmmanpHas 3Heprust https://lesson.edu.ru/03/09

59 Kunernueckas sneprus. Teopema o htts://lesson.edu.ru/03/09

KMHETUYECKOU SHEPrUu



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
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60

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKOH YHEPTUH

https://lesson.edu.

ru/03/09

61

62

63

Pemtenue 3amay mo treme ""3aKOHEI
W3MEHEHUS U COXPaHEHUS
MeXaHUuecKoi 3ueprun"

[ToaroroBka K KOHTPOJILHOM paboTe
o teMme "B3auMoneiicTBue Ten.
3aKoHbI COXpaHeHus"

KonTponbnas pabota mo teme

"B3anMoaercTBHUE TEI. 3aKOHBI
coxpaHeHus"

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

64

KomnebaTennHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJeOaHui: Iepuo, 4acToTa,
aMILTUTY/1a

https://lesson.edu.

ru/03/09

65

MareMaTnyecKkuil ¥ Npy>KUHHBIA
MasaTHuKU. JlabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH
nepuoja koiebaHuii rpy3a Ha HUTH
OT JUUIMHBI HUTH"

0.5

https://lesson.edu.

ru/03/09

66

JlaboparopHnast pabota
"UccnemoBanue 3aBUCUMOCTH
nepuo/ia KojuebaHuil mpy KMHHOTO
MasiTHUKA OT Maccel rpysa”

https://lesson.edu.

ru/03/09

67

68

IMapmonuueckue koeOaHus

JlaGopatopunas pabora "HM3mepenue
YCKOpEHHUs: CBOOOHOTO NaieHus"

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09



https://lesson.edu.ru/03/09
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69

3aryxaromue KoieOaHusl.
BeiHyX1eHHBIE KOJICOaHUSI.
Pe3onanc

https://lesson.edu.ru/03/09

70

71

72

IIpeBpalienue 3Hepruu npu
K0J1e0aTeIbHOM JIBHKCHUU
Ypoxk-uccienoanue "l[IpoBepka
HE3aBHCHMOCTH Mepro/ia
KoJieOaHu# Tpy3a, MOJIBEIIEHHOTO K
JIEHTE, OT Macchl rpy3a”

MexaHU4YeCKHe BOJHBI:
IIpOJOJBbHBIC H ITIOIICPCYHBIC

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

73

CBoiicTBa MEXAHNYECKMUX BOJIH.
JImHa BOJIHBI 1 CKOPOCTH €€
pacrpocTpaHeHUs

https://lesson.edu.ru/03/09

74

VYpok-uccnenosanue "HabmogeHue
uHTepPepeHI U TupaKuu BOJH
Ha MTOBEPXHOCTH BOJBI"

https://lesson.edu.ru/03/09

75

76

VYpoxk-koHpepeHuus
"MexaHnuyecKue BOJIHbI B TBEPAOM
tene. CelicMuyecKue BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYKa

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

77

Pemenue 3amau mo reme "3ByK"

https://lesson.edu.ru/03/09

78

Ypoxk-uccienoBanue
"DKcnepuMeHTalIbHOE OIpeieJIeHHEe
rpaHull 4aCTOThI CIIBINIUMBIX
3BYKOBBIX KoJieOaHui"

https://lesson.edu.ru/03/09
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79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUH PE30HAHC.

https://lesson.edu.

ru/03/09

80

81

82

Ypoxk-uccnenoanue "Habmonenue
1 00BSACHEHHE aKyCTUYECKOTO
pe3oHanca”

WNndpasByk u yabTpa3BykK.
Kondepenmus "Mcnonas3oBanue
VIIBTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHX"

BHGKTPOMEIFHI/ITHOG I1I0JIC 1
QJICKTPOMAriuTHBLIC BOJIHBI

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

83

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

https://lesson.edu.

ru/03/09

84

Ypok-koupepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanue 3I€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBSI3H.
Panuonokamus. Kocmuueckas cBsizb

https://lesson.edu.

ru/03/09

85

86

87

Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JJTMHBI
3JIEKTPOMATHUTHOMN BOJIHBI

DneKTpoMarHuTHasi IpUpoia CBETa.
CxopocThb cBeTa

BosiHOBBIE CBOlICTBaA CBETA:
uHTephepeHus U AudpaKus

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

88

JlydyeBast Mmozenb cBeTa U
reoMeTpHuYecKas ONTHKa.
Hcrounuku cBeta

https://lesson.edu.

ru/03/09
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89

[IpsimosnHENHOE pacpOCTpaHEHHE
ceera. 3armenus ConHua u JIyHsl

https://lesson.edu.ru/03/09

90

91

3akoH oTpaxxeHus cera. [lnockoe
3epKajio

[TocTpoenue n3o0paxeHH,
c(OpPMHUPOBAHHBIX 3€PKAJIOM

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

92

[Ipenomnenue cBera. 3aKoH
npesomieHus ceera. [lonHoe
OTpa)KEHHE CBETA.

https://lesson.edu.ru/03/09

93

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH YIJia
MIPEIIOMIICHUS OT yIJia MaaeHUs
CBETOBOTO JIy4ya Ha IpaHulLIe
«BO3IYyX-CTEKIIO»"

https://lesson.edu.ru/03/09

94

95

96

VYpok-uccnenosanue "AHanus u
00BSCHEHHE ONTUYECKOT0 MHUpaxa'
VYpoxk-koHpepeHuus
"Mcnonp30BaHue MOJHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBS3B"

JIuH3a, Xox mydyel B TUH3E

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

97

dopmyiia TOHKOH JTMH3BI

https://lesson.edu.ru/03/09

98

JlaGopatopHnas pabora
"Onpenenenue GOKyCHOTO
PacCTOSIHUS ¥ ONTHYECKOW CHITBI
cobuparomei TUH3b1"

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

99

[Tonmy4yenne n300pakeHuiA ¢
HOMOIIBIO coOHparoreii u
pacceuBaroLIei JIHH3

https://lesson.edu.ru/03/09

100

VYpoxk-koupepenuus "[IpuHuun
JEHCTBHS ONITUYECKUX TIPUOOPOB
(MUKpOCKOI, TEJIECKOTI,
dbortoanmapar)"

https://lesson.edu.ru/03/09

101

102

103

104

I'na3 kak onrnyeckast cucremMa.
Bin30pyKOCTh U 1aTbHO30PKOCTh

Paznosxenue 6emoro cBera B CIEKTP.
Omnpitel HetoTona. Ciioskenue
CHEKTpaJIbHBIX 1IBETOB. [{ucnepcus
cBeTa

VYpoxk-npaktuky™m "Habntonenue u
00BsICHEHUE ONBITOB IO
pasioxeHuto 6e10ro ceera B
crektp. [Tonyuenue 6enoro 1Beta
TP CJIOKEHUU 1[BETOB"

OmnbiThl Pesepdopna u mianerapHas
MOJIENb aTOMa

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

105

[Toctrynatel bopa. Moaens atoma
bopa. Ucniyckanue u noriomenne
CBETa aTOMOM.

https://lesson.edu.ru/03/09

106

107

KBanTe1. JInHElHuaThIe CIEKTPHI

VYpoxk-npaktuky™m "Habmtonenue
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

108

PagnoaktuBHOCTH. Anb(da-, 6eta- u
ramMMa-Hu3JIyueHus

https://lesson.edu.ru/03/09

109

110

CrtpoeHue aTOMHOTIO sijipa.
Hyxnonnas Mozienib aTOMHOTO sipa

PannoakTuBHBIC TpEeBpaICHUSI.
M3oTonsl

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

111

[Iepnon nonypacnana

https://lesson.edu.ru/03/09

112

113

114

Ypok-koudepennus "JleiicTBue
PaZMOaKTUBHBIX U3ITy4YEHUI Ha
YKUBBIE OpraHU3MBbl. 3alUTa OT
PaaMOaKTUBHOIO U3IyYeHHs "

SnepHble peakuu. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOT'0O YHCET

3Hepr1/1;1 CBs3H ATOMHBIX SAJICP.
CBs13b Macchl U OHCPIrun

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

115

116

117

118

Pemenue 3amau o reme "Snepueie
peakuuu. JHeprus cBszu”

Peakuuu cuHTe3a U neneHus saep.
Ucrounnku sueprun ConHia u
3BE3]T

VYpoxk-koHpepenuus "AnepHas
SHEPTeTUKA. DKOJOTUUECKHE
poOIeMBI sIIepHOI SHepreTuku"
[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "KoieOaHus U BOJIHEL.
CBeETOBEIC U KBAaHTOBBIC SBICHUS"

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

119

KonrtponsHas pabora o Teme
"Konebanus u BoHbl. CBETOBEIE U
KBAHTOBBIE IBIcHUA"

https://lesson.edu.

ru/03/09

120

121

122

123

Pemrenne pac4eTHsIX 110 TEME
"MexaHuueckoe BUKeHue"

Pemenue pacueTHBIX U
KAa4eCTBEHHBIX 3a/1a4 110 TEME
"Bzaumoneiicteue Ten"

Pemenue pacueTHbIX U
KaueCTBEHHBIX 3aa4 110 TeMe
"3aKOHBI COXpaHEHUS IHEPTUU U
uMmIyinbca'

JlaGopaTopnble pabOTHI 11O TEME
"MexaHnueckoe ABuxeHue"

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

124

125

126

JlabopaTopnbie pabOTHI 11O TEME
"B3aumopeiictBue ten"

JlaGopaTopHble pabOThI 110 TeMe
"IIpocTeie MeEXaHU3MBI"
Pemenne pacueTHsIX U

KaueCTBEHHBIX 3a/1a4 10 TEME
"TemnnoBsie Mpoecchl”

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

https://lesson.edu.

ru/03/09

127

Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"BnaxHocTs"

https://lesson.edu.

ru/03/09

128

Pemrenne pacueTHbIX U
KadeCTBeHHBIX 3a/1a4 1o Teme "KI1J]
TEIUIOBLIX ABUTraTeien"

https://lesson.edu.

ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
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https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

Pemenne pacueTHsIX U

129 Ka4eCTBEHHBIX 3a1a4 I10 TEME 1 https://lesson.edu.ru/03/09
"3aKOHBI HOCTOSIHHOI'O TOKA"
Pemenne pacueTHsIX U

130 KauecTBEHHBIX 3a1a4 1o teme "KI1J] 1 https://lesson.edu.ru/03/09
3JEKTPOYCTaHOBOK"

131 Jlabopatopurie paboTk 0 Teme 1 https://lesson.edu.ru/03/09
"3aK0HEBI IOCTOSHHOTO TOKA"

132 Jlabopatopusie paboTh 0 Teme 1 https://lesson.edu.ru/03/09
"CBeToBbI€ ABiIcHUA"
Pabora ¢ TekcTamu o Teme

133 1 https://lesson.edu.ru/03/09
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"
Pabora ¢ Tekcramu o TeMe

134 1 https://lesson.edu.ru/03/09
"Konebanus u BOJTHBL"
Pabora ¢ TekcTamu o Teme

135 " | 1 https://lesson.edu.ru/03/09

CBETOBLIE SIBIIEHUS

Pabota ¢ TekcTraMu o TeMe

136 1 https://lesson.edu.ru/03/09
"KBanTtoBas u saepHas ¢puzuxa"

OBHIEE KOJIMYECTBO YACOB I10 136 245

I[MTPOT'PAMME



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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