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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanve mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKHE 3aKOHbI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOTr0 HAIPSHKEHUST BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.

W o N U kAW
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTrona. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec tena. M3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ' poMKkoCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO TaeHUS.

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xox ydeit B coOuparorieit JInHse.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTH yIJia IPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHWA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JI1 CUCTEMATU3aluU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (u3uke a1 o0yvaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

IIpy M3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘ICHI/IG (1)I/IBI/IKI/I Ha YpPOBHC OCHOBHOI'O O6HICI‘O O6p&30BaHI/ISI HaIIpaBJICHO Ha AOOCTHKCHHC JIMYHOCTHLIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB.

B pesynbrare w3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHHMs Yy OOydYaromierocs OyayT

C(l)OpMI/IpOBaHBI CICAyromue JUIHOCTHBIC PC3YyJIbTAThI B HaCTH!

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PU3MUECKON HAYKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKAaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKICHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
MIPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3uKu;

- OCO3HaHUE BAXXHOCTH MOPAJIbHO-ITUYECKHUX ITPUHILIUIOB B AEATEIBHOCTA YUYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSATHE 3CTETHUECKUX KAa4YeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO MOCTPOEHMS, CTPOrOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHME IIEHHOCTH (PU3NYECKOM HAayKH KakK MOIIHOTO HHCTPYMEHTAa IMO3HAHUS MHpPA, OCHOBBI Pa3BUTHSA
TEXHOJIOTUH, BAXKHEUILIEN COCTABIISIONICH KYJIBTYPHI;

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIILCKOMN IeITeIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSl M IMOIIUOHAJIBHOT0 0JIATONOIy YU

- OCO3HAHME LEHHOCTU 0e30MacHOro o0pa3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BAXKHOCTU MpPaBHII
0e30macHOro MOBEJACHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JAOMAIIHUX
YCIIOBUSIX;

- c¢(OpMHUPOBAHHOCTh HaBbIKAa pedIieKCHM, MPU3HAHME CBOETO IpaBa Ha OIIMOKY U TaKOTO K€ MpaBa y IPyroro
YEJI0BEKA,



6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4JacTHE B PEIICHUHU MPAKTUICCKUX 3a7a4 (B paMKaX CEeMbH, 00pa30BaTEIHLHON OpTraHU3aIlii, TOpPoa, Kpas)
TEXHOJIOTHYECKON U COIMATBHON HAMIPABICHHOCTH, TPEOYIOMNX B TOM YHCIIE U (PU3NUECKUX 3HAHHM;

- UHTEPEC K MPAKTHIECKOMY U3YUEHUIO TPOdeCcCrid, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4e€CKOro BOCIUTAHUS

- OpHUeHTalusg Ha TpUMEHEeHHWE (U3NYECKUX 3HAHWUW I pEIIeHHWS 3aaad B O0OJIAaCTH OKpYKAroIeH cpempl,
TJIAHUPOBAHMS TIOCTYIKOB U OIEHKH UX BO3MOXHBIX MOCIIEICTBUH JJISI OKPY>KaIOIIEH Cpeibl;

- 0CO3HaHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIeM U IyTeH UX PEIICHUS;

8) aganTanuu K H3MEHSIOIUMCS YCJIOBUSIM CONMAJIBLHOM ¥ IPUPOIHOM Cpebl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU TPU BBIMOJHEHUH HCCICAOBAHUNA M TMPOEKTOB (DHU3UYECKOW HAMPaBICHHOCTH,
OTKPBITOCTH OMBITY U 3HAHUSM JPYTHUX;

- MIOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JIEITeIIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIe (OPMYJIMPOBATH HJIEH, IOHATHS, THIOTE3BI O
(bu3uYECKHX 00BEKTAX U SIBICHUSX;

- 0co3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKY;

- INTAHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHWE AaHAJIU3UPOBaTh U BBISBISATH B3aUMOCBS3M MPUPOJABI, OOIIECTBA W DKOHOMHUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUH;

- OIIEHKA CBOUX JICUCTBUH C YUETOM BIIUSIHHS Ha OKPYKAIOITYIO CPEy, BO3SMOKHBIX TIT00ATBHBIX TTOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe 0cBOEHUS MPOrpaMMbl Mo (PU3KMKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y o0ydaromerocs: 0yayT

chopMUpOBaHbl MeTaNpeAMeETHbIEe Pe3yJbTAThl, BKIIOYAIOIINE MO3HABaTEbHbIC YHUBEpCAJIbHbIE y4eOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS



Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUMN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIIMU, OCHOBaHUS [l 0000IEHNS U CPAaBHEHUS,

BBEISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYMsI B paccMaTpuBaeMblx (akTax, AaHHBIX U HAOIIOICHUSIX,
OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBIISATH NIPUYMHHO-CJICJCTBEHHBIC CBSI3U MPHU U3YYCHUH (PU3NYECKUX SIBIICHUU W TIPOLIECCOB, J€NIaTh BBHIBOBI C
WCIIOJIb30BAaHUEM JICNYKTUBHBIX W HWHAYKTUBHBIX YMO3aKJIIOUCHHI, BBIJBUIaThb THIOTE3bl O B3aWMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCOO perieHus: yueOHON (Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKHX BapUAHTOB
peleHusi, BEBIOOp HanboJiee MOIXOSIIETO ¢ YYETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUN HHCTPYMEHT TIO3HAHHS;

TIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI IKCIIEPUMEHT, HEOOIBIIIOE
UCCIIeTOBaHNEe (PHU3NIECKOTO SIBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYIO B XOJE WCCICIOBAHUS WM
AKCTICPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 10 pe3ysbTaTaM IPOBEAEHHOTO HAOJIOJCHUS, OIBITA,
WCCJICTIOBAHNS,

MPOTHO3UPOBATh BO3MOXKHOE JajdbHEHINee pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKXKE BBIIBUTATH
MIPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pa6ora c nundopmanueii:

MPUMEHSTh PA3JTMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPHU MOUCKE W OTOOpE MH(POpPMAIUU WM JAHHBIX C
y4ETOM IpeNIOKEHHON yueOHOM pu3nueckoil 3a1auu;

aHaJU3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IMYHBIX BHAOB U (popMm
MPECTABIICHHUS;



CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIbHYIO (HOpPMY MpeAcTaBieHUs WH(POpPMAMKU U WILTIOCTPUPOBATH peEIlllaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKoi U MX KOMOMHALIUSAMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeGHLIe IleﬁCTBHSI!

B XOJIe 00CYKJIeHHs y4eOHOTO MaTepuala, pe3yabTaToB JJa0OPAaTOPHBIX PadbOT U MPOEKTOB 3aJaBaTh BOMPOCHI 110
CYILIECTBY OOCYKJIJaéMOM TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha peIIeHUE 3a7aud U MOJJepKaHUE
0arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXACHUSA C CYKICHUSIMHU JPYTUX YYaCTHUKOB JAHAJIOra, 00OHAPYKUBATh Pa3IMUM€ U CXOJICTBO
MO3UILINH;

BBIPaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTABIATh PE3YJbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTa, HUCCIIEeI0BaHUS,
IIPOEKTA);

MOHMMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIAHOW W WMHAMBUYATHLHON paOOThI MPU PEIICHUU KOHKPETHOU
bu3ndeckoi mpoOIeMblI;

MPUHUMATh LEIU COBMECTHOM NESTEIbHOCTH, OPraHW30BbIBATH JECHCTBUS MO €€ JOCTHKEHHUIO: PACIPEEIATh
posH, 00CyKaaTh IPOLIECCHI U PE3YJIbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHSATH CBOIO YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO pe3ysibTaTa MO0 CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS
CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeliCTBUSA

Camoopranusanus:

BBISIBJISATH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIIMX JJIs PelIeHUs] PU3NYECKUX 3HAHU;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JaX NMPUHATHS PEIICHUN (MHANBUAYAJIBHOE, IPUHATUE PEIIEHUS B TPYMIIE,
NPUHATUE PELIEHUI TPYIIION );



CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelIeHHus (U3MUECKON 3aJayd WU IUIaHa HCCIENOBAaHUS C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBATH MPEJIAraéMble BapUaHThl PELLICHHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,

OOBSCHATHh MPUUYNHBI JOCTKEHUS (HEOCTIKEHHSI) PE3YIbTATOB JACATEIHLHOCTH, IaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENHLHOCTh (B TOM YKCIIE B XOJ BBINOJHEHHUS (U3UUECKOTO HCCICAOBAHUS WITU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIMOOK, BO3ZHUKIIHUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJIN U YCIOBUSIM;

CTaBUThH c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WIHM JUCKYCCUU HA HAYYHYIO TEMY, IOHUMATh MOTHUBBI,
HaMEpPEHUS U JIOTUKY JIPyToro;

MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU perIeHUU PU3NYECKUX 3a7a4 WU B YTBEPXKICHUSIX HAa HayYHbIC TEMBI U
TaKO€ ke MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIily 00yueHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh
y 00y4aroumxcsi yMeHUM:

UCIOJIb30BaTh MOHSATHSA: (PU3NYECKUE M XUMUYECKUE SIBJICHUs, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
eIUHULBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJla, arperatHble COCTOSHUS BemiecTBa (TBEpIOE, KUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKO€ [BIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEMHOE), TpaeKTOpus,
paBHOJICHCTBYOMIAs cuila, nedopmanus (yrnpyras, acTUdeckas), HEBECOMOCTb, COOOIIAIOIITUECS COCY/IbI;

paznuuath sABIeHUS (Iuddy3us, TemioBoe ABMXKEHHWE YAacTHUIl BEIECTBA, PAaBHOMEPHOE JBHXKEHUE,
HEPaBHOMEPHOE JBIKEHHE, MHEPIUs, B3aUMOJICHCTBUE TEJ, PaBHOBECHE TBEPMABIX TeN C 3aKPEIUIEHHON OCHIO
BpallleHus, Mepeaada JaBiIeHus] TBEPABIMU TEJIaMH, KHJIKOCTAMHU M Ta3aMH, aTMoc(epHOe HaBiieHUE, MIaBaHUE



TE€J, MPEBPALICHUS MEXaHUYECKON 3HEpPruM) MO ONHMCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SBICHUN B OKPYXAlOIIEM MHUpPE, B TOM 4HuCle (HU3NUYECKUE
ABJICHUSI B MIPUPOJIC: IPUMEPHI IBUKEHHUS C PA3JIMUYHBIMU CKOPOCTSIMU B KMBOW M HEXUBOW MPUPOAE, ACHCTBHE
CWIbl TPEHUS B MPHUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOro NaBJICHUS HA >KUBOW OpraHu3M, IUIaBaHHUE PbIO,
pbIYard B TeJe YelIOBeKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBIACIATH CYLICCTBECHHbBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OIKCHIBaTh N3YUYEHHBIE CBOMCTBA TEI U (PU3NUYECKHUE SBJICHUS, UCIOJB3Ysl (PU3NYECKUE BETUUYHUHBI (Macca, 00bEM,
IJIOTHOCTH BEILIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHAA CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CHIIA
TpEeHHUsl, JaBjeHHe (TBEPAOrO Tela, XKUAKOCTHU, ra3a), BHITAIKUBAIOLIAs CHJIa, MEXaHU4YecKas paboTa, MOILIHOCTb,
IJIEYO CUJIbI, MOMEHT CHJIbI, KOA()(DHUIMEHT MOJIE3HOrO JAEUCTBUS MEXAHW3MOB, KHHETUYECKAs] U MOTEHIMATbHAs
SHEPIruUs), IPU ONMHUCAHUU MPABUIILHO TPAKTOBATH (DU3UUECKUIN CMBICI UCIIOIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U
SAUHUIIBI (PU3MUECKUX BEIUYUH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUYHHY C APYTHUMHU
BEITUYMHAMU, CTPOUTH IpadUKi U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIECHUS M MPOLIECCHI, UCMOb3Ysl NMpPaBWIA CIOXKEHUs CUI (BIOJIb
OJIHOM TIpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, TpaBUJIO paBHOBECHUsI phiuara (0Ji0Ka), «30710TO€
NPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW SHEPIrHH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (U3UYECKUE SBJICHUS, NPOLECChl U CBOMCTBA TN, B TOM YHCIE€ U B KOHTEKCTE CHUTYyalHil
MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BhISBIATh NPUUMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH O0OBIACHEHHE U3 1—2
JIOTUYECKUX IIIaroB C OMNOpod Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUN, (PU3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7aud B 1—2 AeicTBUSA, MCHOJB3YS 3aKOHBI U (DOPMYJbI, CBSI3BIBAIOIIUE (PU3NUYECKUE
BEJMUYMHBI: Ha OCHOBE aHajdu3a YCIOBHUS 3aJaud 3alMChbIBaTh KPaTKOE YCJIOBUE, MOJCTAaBIATh (PU3UUYECKHE
BEJTMYUHBI B (OPMYJIBI U IPOBOJUTH PACUEThl, HAXOJUTh CIPABOYHBIE JIAHHBIE, HEOOXOAMMBIC ISl PELICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUNHBL;



pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MpPU TOMOIIM (PU3UYECKHX METOJIOB, B OINHUCAHUU
VCCJIEIOBAHMS  BBIACIATH IPOBEPSIEMOE IMPEANONOKEHUE (TUIOTE3y), pa3inyaTh M HHTEPHPETUPOBATH
MOJIyYEHHBIA PE3YJIbTAT, HAXOIUTh OIIMOKHU B XOJIE OIBITA, I€JaTh BBIBOJIBI IO €0 pe3yibTaTaMm;

MPOBOJUTH ONBITHl MO HAOMIOJEHUIO (U3MYECKUX SIBICHUNW WM (PU3NYECKHX CBOMCTB Tel: (hopmynIupoBaTh
MpOBEpsSEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOT0 000pyI0BaHUs, 3alIMChIBATh X0/ OMbITa
U GOpMYIIMPOBATH BHIBOJIBI;

BBIIIOJIHATh TMPSMBbIE H3MEPEHHSI PACCTOSIHUS, BPEMEHHM, MaccChl Teja, O0bEMa, CWJIBI M TEMIIEpaTypbl C
UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB € YyUETOM 3a/laHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIEJOBAHUE 3aBHUCHMOCTH OJHOHN (PU3MUECKON BEIWYUHBI OT JAPYTroMl C MCIONb30BAHUEM HPSIMBIX
U3MEpPEHU (3aBUCUMOCTUA NMYTH PaBHOMEPHO NBIXKYLIETOCS Tela OT BPEMEHHU JBM)KCHHS Tea, CHJIbI TPEHUS
CKOJIBKEHHS OT Beca Tella, KayecTBa 00padOTKU MOBEPXHOCTEW T€A U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAIU
CONPUKOCHOBEHHUSI TeJ, CUJIbl YNPYrocTH OT YJUIMHEHUS NPYKHUHBI, BBITAIKUBAIONIEH CHJIBI OT 00BbEMa
NOrpyXEHHOM YacTH Tejla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Telsa, OT INIyOWHBI, Ha
KOTOPYIO TOTPY’KEHO TEJO, YCJIOBUHM IJaBaHUS TeEJ, YCIOBUH paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
TJIAHUPOBAHUM YYEOHOIO HCCIEN0BaHUS, COOUPATh YCTAHOBKY M BBIMOJHATH U3MEPEHMUS, CIIETYs IPEITI0KEHHOMY
iaHy, (UKCUPOBATh PE3yJIbTAThl MOJYYEHHOM 3aBHCHUMOCTU (DU3MYECKUX BEJIMYUH B BUJAE MPEIJIOKEHHBIX
TaOJIUI ¥ TpaUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEMYHH (IIJIOTHOCTH BEIIECTBA KUAKOCTU U TBEPAOTO Tea, cuja
TPEHUS] CKOJBXKEHUS, JaBJICHUE BO3/yXa, BBHITAJKHUBAIOLIAS CUJa, JEUCTBYIOIIAs HAa MOTPYKEHHOE B JKHUJIKOCTb
TEI0, KOI(PPUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEIys MPEMJIOKEHHOW HMHCTPYKUMU: TPHU
BBITMIOJTHEHUH U3MEPEHUI cOOMpPaTh IKCIIEPUMEHTANIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHHE HCKOMOM BEJIMYHMHBI;
COOJTI0IaTh TIPaBUIIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

yKa3bIBaTh MPHUHILMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETp, JAUHAMOMETP,
COOOMIAIOIINECS COCYIbI, 0APOMETP, pbluar, MOJBUKHBIN U HEMOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPUHLIMIBI JCUCTBUS H3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX
onucaHuss (B TOM 4YHCIIE: MOAIIMIHUKK, YCTPOWCTBO BOAOINPOBOJAA, THAPABIMYECKUNA IPECC, MAHOMETP,



BBICOTOMEp, TMOPIUIHEBOW HACOC, apeoMeTp), HCMHOJb3ys 3HAHHUA O CBOMCTBAaX (UBWYECKUX SBICHUA H
HE0O0X0uMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BaAHUS (PU3NUECKUX 3HAHUIM
B TIOBCEAHEBHOM >KM3HM [JIsi oOecriedeHus Oe30MacHOCTH MpU OOpalieHuH ¢ OpudopamMu U TEXHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIIEH CpeJie;
OCYIIECTBISITh OTOOP MCTOYHHUKOB HWH(popManuu B VIHTepHETEe B COOTBETCTBUM C 33JaHHBIM TTOMCKOBBIM
3aIpOCOM, HA OCHOBE UMEIOLUXCS 3HAHUI U MMyTEM CPABHEHHUSI PA3IMYHBIX UICTOYHUKOB BBIIEISATh HH(POPMALIUIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

UCIOJIb30BaTh MPH BINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy GU3NYECKOTO COJIEpIKaHus,
CIPABOYHBIE MaTepuasbl, pecypcsl ceTu VHTepHeT, BiaxeTb MNpUEMAMU KOHCIEKTHPOBAaHUSA TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KpaTKWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu
($u3nyecCKOro coaep:KaHus, B TOM 4YHCIE MyOJMYHO JeJaTh KpaTKUE COOOILEHHUs O pe3yJbTaTaxX MPOEKTOB WM
y4eOHBIX MCCIIEIOBAHUM, TTPU 3TOM IPaMOTHO HCIOJIB30BAaTh W3YUYEHHBIN MOHSATUWHBIN ammapar Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

IIPU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M MCCIIEOBAHUN pachpelessiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMUA 3a/layaMU, CIIEIUTh 3a BBINOJHEHUEM IUIaHa JIEWCTBHM, aJ€KBAaTHO OLIECHHMBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh TPYMNIbI, BBICTPAaNBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBUE, YUYUTHIBas MHEHUE
OKPYXKaIOIHUX.

K koHiry 00yueHusi B 8 Kjiacce nmpeiMEeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4Jarommxcs YMEHUM:

WCIMOJIb30BaTh MOHATHUS: MAacca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBMIKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE W aMOp(dHBIE Tela, HACHIIEHHBIM M HEHACHIIICHHBINA Tap, BIAKHOCThH
BO31yXa, TEMIIEpaTypa, BHYTPCHHSI SHEPIrus, TEIUIOBOM [IBUTATElNb, 3JIEMEHTAPHBIA JJIEKTPUUYECKHM 3aps,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U JUDJICKTPUKU, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

pasznuyaTh SIBJIEHUs (TEIJIOBOE pacCUIMPEHHE U CKaTue, TeIulonepenayda, TEIJOBOE€ pPaBHOBECHE, CMAayMBAaHME,
KaWUISIPHBIE SIBJICHUS, HCHApeHue, KOHJICHCAIMs, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJeBaHUE), KHUIICHHUE,



Teronepeaaya (TEMIONPOBOAHOCTh, KOHBEKIIUS, WU3IYUYCHHE), AJICKTpU3alus TeJl, B3aUMOJICHCTBHE 3apsijoB,
JIEUCTBHS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE MAarHUTOB, JEMCTBUE MAarHUTHOTO IOJIA
Ha MPOBOJAHUK C TOKOM, DJICKTPOMArHUTHAs MHAYKIUS) MO OMMCAHUIO UX XApPAaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DPU3UYECKUX SBJICHHUA B OKPY’KAIOIIEM MHUpE, B TOM yucie (pu3nyeckue
ABJICHHS] B MPUPOJIE: MOBEPXHOCTHOE HATSIKECHUE W KANWJUISIPHBIC SBJICHUS B MPUPOAE, KPUCTAUIBI B IIPUPOJE,
uznydyenne ConHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE pOCHI, TyMaHa, HHEs, CHEra,
AIIEKTPUUECKUE SIBICHUSI B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Iojie 3eMiu, Jpeid
MOJIKOCOB, POJIb MATHUTHOTO TOJS JIJISl )KU3HU Ha 3eMJIE, MTOJISIPHOE CUSIHHE, TIPU ATOM MEPEBOJIUTh MTPAKTHUECKYIO
3a/1auy B y4e€OHYI0, BBIICISTh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3UUYECKUX SBIICHUN;

OMUCHIBATh W3YyUCHHBIC CBOMCTBA TeNl U (PU3UUYECKHUE SIBJICHUSI, UCTIOJIb3Ys (hU3UUYECKHUE BEIUUYUHBI (TeMIepaTypa,
BHYTPEHHSSI SHEPTHS, KOJIUYECTBO TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yAEIbHAS TEIUIOTA ILUIABJICHUS,
yJAeNbHAs TEIJIOTa MapooOpa3oBaHus, yJelabHas TEIIOTa CTOPAHUs TOTUTMBA, KOA(PPHUITUEHT MOJIE3HOTO ACUCTBUS
TEIUIOBOM MAallVHbI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/YyXa, JJIEKTPUUYECKUM 3apsl, CUJIa TOKA, DJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTHBIICHUE TMPOBOJHMKA, VYEIBHOE COMNPOTHUBJIICHUE BEIIECTBA, paboTa M  MOIIHOCTH
ANIEKTPUUYECKOTO TOKA), MPU OMHCAHWU TMPABUIBHO TPAKTOBATH (PUBMYECKUM CMBICI HCMOJb3yEMBbIX BEJIMYMH,
0003Ha4YeHUsI U CAUHUIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO
BEITUYUHY C JPYTUMHU BEIMYUMHAMH, CTPOUTH rpadMKN U3yUYECHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIMUNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SBICHUS W TIPOIECCHI, HCIOJb3YS OCHOBHBIC IOJOXKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUM CTPOCHHUS BEIIECTBA, MPUHIUI CYMNEPHNO3UIMU TOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa i yyacTka uenu, 3akoH Jxoyns—JleHna, 3aKkoH coxpaHeHuUs
OHEPTUH, TIPH 3TOM JaBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMAaTUYECKOE BhIPAKEHNUE;
OOBSACHATh (UBMYECKHE TPOIECChI M CBOWCTBA TE&JI, B TOM UYHCIE W B KOHTEKCTE CHUTyaIui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKUX IIAroB C OMopod Ha 1—2 HM3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHM, (PU3MUECKUMX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;



pemarh pacu€THhIC 3aaud B 2—3 JEWCTBUS, HMCHOJB3YS 3aKOHBI M (OPMYJIbI, CBS3BIBAIONMINE (DU3UICCKUC
BEJTMYMHBI: HA OCHOBE aHAJIN3a yCJIOBHS 3a7a9d 3aITUChIBATh KPATKOE YCIOBUE, BEISBISATH HEJOCTATOK TAHHBIX JIJIS
pemieHus 3a7add, BbIOMpATh 3aKOHBI W (DOPMYIIBI, HEOOXOAMMBIC ISl €€ pEIICHHs, MPOBOIUTH PACUETHI U
CpPaBHUBATH MOJYYECHHOE 3HAUCHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIHU (PU3UYECKUX METOJIOB, UCIOJIb3Ys ONHCAHUE
WCCJICIOBAHMSI, BBIICIATH TIPOBEPSEMOE MPEATNON0KECHHIE, OIICHUBATh MPABUIBLHOCTh TMOPSIIKA TPOBEACHUS
WCCJICIOBAHMSI, IETIaTh BHIBOJIBI;

MPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3MUYECKHUX SABJICHUM WM (PU3NIECKUX CBOMCTB TN (KamUJUIAPHBIC SIBJICHUS,
3aBUCUMOCTb JaBJICHUS BO3yXa OT €ro 00bEMa, TeMIiepaTypbl, CKOPOCTH IPOLiecca OCThIBAaHUS U HArPEBaHUS MPU
U3ITyYeHUH OT I[IBETa M3ydarollen (MOrJIonaronieil) MToBepXHOCTH, CKOPOCTh UCIIAPEHUs BOJIBI OT TEMIIEpaTyphbl
KUIKOCTH M TUIOMIAAA ©€ TOBEPXHOCTH, OJICKTPU3ANMs TEl W B3aWMOJICHCTBHE JJICKTPUYCCKUX 3apsIoOB,
B3aMMOJICUCTBHE TMOCTOSSHHBIX MAarHWTOB, BH3yaJIM3allisl MATHUTHBIX TOJIEH TIOCTOSHHBIX MAarHWTOB, JCUCTBUS
MarHUTHOTO TIOJIsI HA MPOBOJAHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOJABUTATEIS TTOCTOSSHHOTO
TOKa): (OpMYIMPOBATH MTPOBEPSIEMbIC TIPEATIOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEMIOKEHHOTO0 000pYI0BaHNU,
OIMHMCHIBATH XOJI OIBITA U (DOPMYJIUPOBATH BHIBOIHI;

BEITIOJTHATH TPSIMBIC U3MEPEHUST TEMITepaTyphbl, OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa, CHIIBI TOKA, HAIMPSHKEHUS C
WCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (U3MUCCKUX BETUYHMH, CPABHUBATH PE3yJIBTAThl H3MEPEHUI
C yu€TOM 3aJ]aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIWYUHBI OT JPYTOM C MCIOJIb30BAHUEM MPSIMBIX
U3MEPCHUI (3aBUCUMOCTH COINPOTHBIICHUS TPOBOJHWUKA OT €r0 JJIMHBI, TUIOIIAJHA ITONEPEYHOTO CEUYCHUS U
YACIBHOTO COMPOTHBIICHHSI BEIIECTBA MPOBOJIHMUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HAINPSHKCHHUS Ha
MIPOBOJIHUKE, WCCIEAOBAHHUE IMOCIEAOBATEILHOTO U MAapajUIeIbHOTO COCAMHEHHWM MPOBOJHUKOB): TUIAHUPOBATH
UCCJIEIOBaHNE, COOMpPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIeAys MPEIIOKCHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BUAE TaOMUI[] W TpauKOB, JAeNaTh BBIBOJABI IO pe3yJbTaTaM
UCCJIeI0BAHNUS;



IPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTb BEIECTBA, CONMPOTHUBICHHUE
NpOBOJHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOrO TOKAa): IUIAHUPOBATh HM3MEPEHHUs, CcoOUpaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS MPEAT0KEHHOW WHCTPYKINHU, U BBIYUCIATH 3HAYCHUE BETUYUHBI;
cOOJII0/IaTh MIpaBUiIa TEXHUKH 0€30M1aCHOCTH IpU padboTe ¢ 1ab0paTopHbIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHILMIBI JCUCTBUS H3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX
ornucaHusi (B TOM 4YHCIIE: CHCTeMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOHHA, aMIIepMETp, BOJIBTMETP,
CUETYMK DJIEKTPUYECKOM DHEPTUHU, OJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEeIbHBIC 3SJICKTPONPHUOOPHI
(mpuMepsbl), INEKTPUUECKUE IPETOXPAHUTEIH, SJIEKTPOMArHUT, JIEKTPOIBUTATEb TIOCTOSHHOTO TOKA), UCIIOIb3YsI
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HM3MEpPUTENbHbIE MPHUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, IMCHUXPOMETP, TUTPOMETp, IBHUTraTellb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUYECKUX IENeH C IMOCIeN0BaTeIbHBIM M TapaljieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETICH;

IPUBOJUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIONIb30BaHUS (PU3NUYECKUX 3HAHUM
B TOBCEAHEBHOM >KM3HM Il oOecriedeHus Oe30MacHOCTU Mpu OOpalieHuH ¢ npudopamMu U TEXHHUYECKUMU
yCTPOMCTBaMH, COXPAHEHHUS 3I0POBbsS U COOIOICHUS HOPM DKOJIOTUYECKOTO MMOBEICHHS B OKPY KaloIeH cpee;
OCYIIECTBISATh MOUCK MH(pOpManuu pusudeckoro cogepxanus B HTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUNA H
NyTEéM CpaBHEHHUS JOIMOJHUTEIBHBIX UCTOYHUKOB BBIACNATH MHPOPMAILUIO, KOTOpas SBJISETCS MPOTUBOPEUUBOM
WM MOYKET OBITh HEJIOCTOBEPHOI;

WCTIOJIb30BAaTh MPH BBIMIOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO TUTEpaTypy GU3NUECKOTO CONIEpIKaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl cetn HTepHeT, BiaaeTh mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKUE YCTHBIE COOOIICHMS, 00001mas nHGopMaIuio u3 HECKOIbKUX
UCTOYHUKOB (DPM3MYECKOTO COJEp>KaHUS, B TOM YHUCJIE MyOJUYHO NPEACTAaBISTh PE3YJNbTaThl MPOCKTHOW WM
UCCJIEI0BATENBCKON JIEATENIbHOCTH, MPU 3TOM T'PAaMOTHO MCIMOJIb30BaTh MU3yUYEHHbIN MOHATUHHBIN anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHHE MPE3CHTALINEH;



e TIPU BBIMIOJHEHUU YUYEOHBIX MPOEKTOB U HCCIENOBAHUI (PU3NYECKUX IMPOLIECCOB pacCIpenessTh O00sS3aHHOCTH B
Irpynmne B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH, CJIEAUTH 3a BBINOJHEHWEM IUIaHA JECUCTBUU H
KOpPpPEKTUPOBAaTh €ro, aJeKBATHO OICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTb KOH(DIUKTHI.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kourpoubnbie IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKILEr0 MUPa
bu6mmoreka [JOK
11 o - 2
M3HEa - Hayka o fipupose https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 1
VISHHCCIHE BEHHHHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOCHNH BelllecTBa
bu6mmorexa [IOK
2.1 C 1
TpoCHHE Betllectra https://m.edso0.ru/7f416194
99 JBr>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL 5 1 bu6mmorexa [IOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPEraTHLIC COCTOANMA BEMecTBa https://m.edsoo.ru/7f416194
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Hroro no pazgeny )
Pa3nen 3. /IBu:xeHHe U B3auMo/ielicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHMHCCKOE ABHACIHC https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.2 nu 4 1
HEPHHA, MAcea, IIOTHOCTS https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 .B 14 1 2
Crna. Bujtet cin https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
' TeJlaMHU, KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Jlarerite XuAKocTA https://m.edso00.ru/7f416194
bu6nmoreka [JOK
4.3 A 6
TMOC(EpPHOE JaBICHNE https://m.edsoo.ru/7f416194
JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE bubnuotexa [JOK
4.4 7 1 3
B HUX T€JIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHeprus
bu6mmorexa [IOK
>1 Pabora i momEoCTS 3 . https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.2 I1 5 1
POCTHIE MEXATHIMEL https://m.edso00.ru/7f416194
5.3 MexaHnuecKasi S3Heprust 4 1 1 bubmmorexa [JOK

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

Pe3epBHOE Bpemst
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Koutpoapnbie  Ipakruieckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®duszuka — Hayka o npupoje. SBieHus 1 7A,b-03.09
npuposl. Duzndeckue SBICHUS 7B- 04.09
MexaHn4ecKkue, TEIIOBEIE, 7A,b-06.09
2 AJICKTPUIYCCKHEC, MAarHUTHBIC, CBETOBHIE, 1 7B-05.09
3BYKOBBIE SIBJICHUS
7A,b-
3 du3ndecKue BEITMINHBI U HX 1 10.09
U3MepeHue 7B -11.09
VYpok-uccnenosanue "M3mepenue 7A,b-13.09
4 TEMIIEPATYPHI IIPU OMOIIH 1 1 7B-12.09
KHUJKOCTHOTO TEPMOMETpPA U JaTuHKa
TeMIepaTypbl"
Kak ¢usuka u apyrue ectecTBeHHbIE 7A, b-
HayKH U3y4aloT MPUPOTY. 17.09
5 ECZCCTBeiHOHay‘{I:{LII)ﬁ Jllvf]eTo;[ 1 bubmmorexa [TOK
7B- 18.09 https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NIECKUX
SIBIIGHUH C TIOMOIIIBIO MOAeTei
VYpok-uccnenosanue "[Ipoepka 7A,b-20.09
6 TUIOTE3bI: JAJbHOCTD NOJIETA IApHKa, 1 1 7B-19.09

MYICEHHOI'0 TOPU30HTAJIBHO, TEM



https://m.edsoo.ru/ff09f72a

0oJbIIe, YeM OOJIbIIIe BRICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOINE JUCKPETHOE CTPOECHHE 7A.5-24.09 " Bu6miorexa LIOK
7B-25.09  https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBMOKEHHE YacTHI] BEIICCTBA 7A,b-21.09 - Bubimorexa [I0K
7B-26.09  https://m.edsoo.ru/ff0a013e
] VYpok-uccnenoanue «OMNbITHI 11O 7A.5-01.10
HAOJII0ICHUIO TEIUIOBOTO PACIIIUPSHUS 7B- 02.10
ra3oB»
10 ArperatHsie COCTOSIHUS BEIIECTBA 74,5-04.10
7B- 03.10
B3anMocBsI3b MKy CBOHCTBAMU
BEIICCTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHMSIX U X 7A.6-08.10  Bubnuoreka IJOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. 7B-09.10  https://m.edsoo.ru/ff0a0378
Oco00EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHH4YeCKOe TBUKCHHE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC 7Ab-11.10° " Bu6miorexa LIOK
7B-10.10  https://m.edsoo.ru/ff0a05c6
JIBIDKEHTE
13 Ckopocth. EMuHHITBI CKOPOCTH 74,6-15.10 | Bubmaorexa IIOK
7B-16.10  https://m.edsoo.ru/ff0a079c
14 Pacuer IyTH U BpEMEHH JIBHKEHMSI 74,5-18.10 | BuGmuorexa [IOK
7B-17.10  https://m.edsoo.ru/ff0a0ae4
Hnepnys. 3aKoH UHEPIUH.
15 BSaPII)hI;IIOJIefICTBHe Tenp:aK NpUYrHA 74,5-22.10 | BuGmorexa IIOK
7B-23.10  https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHYKEHUS TEIl
16 [InoTHOCTH BemecTBa. PacueT Macchl u 7A,6-25.10  bubmauoteka [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

o0BeMa Tena 1Mo ero MIOTHOCTH 7B-24.10  https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue 7A,b6-08.11
IJIOTHOCTU TBEPIOTO TEJIa» 7B- 06.11
18 Pemenue 3agau no teme "II1OTHOCTB 7A,b-12.11  Bubmuoreka [JOK
BemiecTna" 7B- 07.11 https://m.edsoo.ru/ff0al23c
Cuna xak fapaKTepHcha 7A.5-15.11
19 B3aumMojeiicTBus Ten. Cuia ynpyrocTH.
7B- 13.11
3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCUMOCTH PACTSKCHUS 7A,5-19.11
(mehopmanum) Ipy>KUHBI OT 7B-14.11
IIPUIIOKEHHOM CUIIBI»
7A,b-22.11
21 SBnenune Tarorenus. Cuia TSHKECTH 7B- 20 11
CBs3b MEXKy CUJION TSXKECTH M MacCou
22 Tena. Bec Tneia. Pemenue 3agau nmo 7A,5-26.11 " Bubmorexa 10K
7B-21.11  https://m.edsoo.ru/ff0al778
teme "Cuna tsoxect"
23 Cuna TSDKeCTH Ha IPYTHX TUIaHeTax. 7A,b-29.11 = Bubnuoreka ITOK
OuU3NYECKUE XapaKTEPUCTUKH TUIAHET 7B-27.11  https://m.edsoo.ru/ff0a1502
7A,b-3.12 bubmuorexa [JOK
24 Hsmepettite ciu. JluamoMeTp 7B-28.11  https://m.edsoo.ru/ff0al8cc
7A,b-6.12 bu6mmorexa [IOK
25 Bec rena. Hesecomocts 7B-04.12  https://m.edsoo.ru/ff0al778
26 gg‘:;‘;‘;ﬁeni‘x;;““ HANpABIICHHbIX 7A,5-10.12  BuGmorexa LIOK
. 7B- 05.12 https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAS CHIT
97 Pemtenue 3amay mo reme 7A,b-13.12
"PaBHoxeiicTByrOMIIas cr" 7B-11.12



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHHe CKOJIBKCHUSA U TPCHUEC ITOKOA.

7A,b-17.12

bubmuoreka [JOK

28
Tpenue B npUpoie U TEXHUKE 7B-12.12  https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «3ydeHne
3aBHCUMOCTH CHUJIBI TPEHUS
29 CKOJIbJKEHUS OT CHJIE) aBJICHUS U 74,5-20.12 | BuGmtorexa [IOK
A 7B-18.12 https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIIHXCS
MTOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeneneHue 7A,b-24.12
PaBHOJICHCTBYIOIIEH CHITBI 7B-19.12
Pemenue 3amau mo remam: «Bec Tenay,
31 « a(bI/IquIfoe N300paKCHHUE CHIDY 7Ab-27.12 " Bu6miorexa LIOK
P vp ’ 7B-25.12  https://m.edsoo.ru/ff0alde0
«Cwtb», «PaBHOACHUCTBYIOIIAS CHID»
KonTponbHas padoTa 1o Temam:
M M
«MexaHndeckoe IBIKeHne», «Macca, 7A.5-10.01
32 IUIOTHOCTHY, «Bec Temay, 7B- 26.12
«I"'paduueckoe n3o0paxkeHne CHID, '
«CHabDy
33 Hasnenue. CriocoObl yMEHbIICHUS U 7A,5-14.01  BuGaumoreka [IOK
YBEJIUYEHHUS TABICHUS 7B- 09.01 https://m.edsoo.ru/ff0a20a6
aBJIeHHE Ta3a. 3aBUCUMOCThH
34 21aBJIeHI/Iﬂ rasa ot o0béma 74,5-17.01 | Bubmorexa LIOK
g ’ 7B-15.01  https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenadga naBieHust TBEPALIMU
35 TenI)al\i[H mg KOCTSIMH 1 I;aﬂ3aMH 3akoH 74,5-21.01 | BuGmorexa IIOK
> A ' 7B-16.01 https://m.edsoo.ru/ff0a25h0
ITackams
36 JlaBlIeHHME B KUJKOCTH U Ta3e, 7A,b-24.01  Bubmuoreka [JOK
BBI3BAHHOE JE€HCTBUEM CUIILI TSKECTH 7B- 22.01 https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «/laBieHue B 7A,b-28.01  bubmuoteka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

KHUJKOCTHU U Taze. 3akoH [lackamns» 7B-23.01  https://m.edsoo.ru/ff0a2826
38 CooBIAIOMIecs COCVIEL 7A,b-31.01  Bubmuoreka [JOK
HHAOH e 7B-29.01 https://m.edsoo.ru/ff0a2970
39 P aBIIeCKI TDece 7A,6-04.02  Bubmmoreka [JOK
P P 7B-30.01  https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmineBoit 7A,b-07.02
KHUJIKOCTHBIN HAcOC 7B-05.02
Atmocdepa 3emmu. [Ipudannbl
i 00
o | T e
' P 7B-06.02 https://m edsoo.ru/ff0a2bsa
JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst
7A,b-14.02  Bubnuoreka [JOK
42 Bec Bosayxa. Atmoceproe rapachne 7B-12.02  https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo AaBJICHUS. 7A,b-18.02  Bubmuoreka [JOK
OmneiT Toppuuennu 7B-13.02  https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JTABICHHS 7A,6-21.02  Bubmmnoreka [IOK
OT BBICOTHI HaJ] YDOBHEM MOPS 7B-19.02  https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmochepHoe 7A,b-25.02  Bubnumoreka [TOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX 7B-20.02 = https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo teme " 7A,b-28.02
AtmoctepHoe naBieHue" 7B- 26.02
eicTBHE ocC a3a Ha
| et mmmoom w rwn & TAB0403  BuGmotexa LIOK
Py ' 7B-27.02  https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BLITaJF:KI/IBEIo epﬁ CHJIBI efII)C”i To1ei 7A.5-07.03 - BuGmuorexa [IOK
R A . 7B- 05.03  https://m.edsoo.ru/ff0a33fc

Ha TEJI0, MOI'PY>KEHHOC B X KUAKOCTD»



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

Jlaboparopnas paboTa 1mo Teme

49 «HcenenoBanue 3aBUCUMOCTH Beca 1 7A,b-11.03  Bubmmoreka [JOK
Teja B BOJE OT 00bEMa MOTPY>KEHHOM B 7B-06.03  https://m.edsoo.ru/ff0a3514
KHJIKOCTh YaCTH TeJa»
50 [iapamie e 7A,5-14.03  Bubamnoreka LIOK
7B-12.03  https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabora
51 "KoHcTpynpoBaHue apeomMeTpa Uiu 1 7A,b-18.03
KOHCTPYHUPOBAHHE JOAKH U 7B-13.03
onpeeneHue e€ rpy30no LEMHOCTH"
Pemrenue 3anau o remam: «IlnaBanue
52 cynoB. Bo3 8 XOIUTaBaHUey, «JlaBicHue 7A.5-2103 - BuGnnorexa LIOK
YAOB: BOIY o 7B-19.03 https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, KHUJIKOCTEH U Ta30B»
KonrtponbHas pabora no Teme
«/laBrienue TBepz[vHx TeJ, )KUJKOCTEH U 7A.5-04.04
53 ra3oB»/Bcepoccuiickas mpoBepoyHas
7B- 20.03
paboTa npu NpoBeIEHUH C
MCTIOJIH30BAaHUEM KOMITBIOTEpA
7A,6-08.04  Bubmuoreka I[JOK
54 M
exanieckas pabora 7B- 02.04  https://m.edsoo.ru/ff0a3f82
55 MorHocTh. EQuHHIBI MOIIHOCTH 7A.5-11.04 - BuGnuorexa LIOK
B - AT - 7B- 03.04  https://m.edsoo.ru/ff0a3f82
S5 wonmoomn, passsacol A T0NC  7ABIS0s
MOIITHOCTH BHUBAEMOM TPH MOABEM
HHHOCTHL, P prox 7B- 09.04
IO JIECTHUIIE
57 IIpocTeie MexaHU3MBI. Ppruar. 7A,b-18.04
PaBHOBecue cui Ha peluare 7B-10.04
58 Prryaru B TexHuke, OBITY U IPUPOJIE. 0.5 7A,b-22.04  bubmuoteka [JOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

JIaGoparopnas pabora «HccinenoBanue 7B-16.04  https://m.edsoo.ru/ff0a478e
YCIIOBHIA PABHOBECHS PhIYara

59 Pemenue 3amau mo teme «Y CIoBUs 7A,b-25.04  Bubnuoreka [JOK
paBHOBECHSI pplUara» 7B-17.04  https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro necTpust

60 Mexanu3ma. Jlaboparopnas pabora 05 7A,b-29.04
«3mepenne KIIJ] HakmoHHOMN 7B- 23.04
TJIOCKOCTH

61 Pemenue 3amay nmo teme "Pabora, 7A,6-06.05  Bubmuoreka [JOK
motHocTh, KITI" 7B-24.04 https://m.edsoo.ru/ff0a4c48
MexaHuueckasi 3HEPTHUsl.

62 Kunernueckas u HopTeHuI/Iaanaﬂ 74,5-13.05 | BuGmtorexa [IOK

7B-30.04  https://m.edsoo.ru/ff0a4252

SHEPrus

63 3aK0H COXpaHCHHS MEXaHUIECKON 7A,b-16.05  BuGaunoreka LIOK
SHEPrUu 7B- 07.05  https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"ODKCIEpUMEHTAIBHOE OIIPENEICHHE

64 W3MCHCHHUS KUHETUYCCKOU B 1 7A,b5-20.05
MTOTEHIMATIbHON SHEPTUU IIPH 7B- 14.05
CKaThIBAaHWH TeJIa 110 HAKIIOHHOM
IIJIOCKOCTH"
KonTponbnas pabota mo Teme «Pabora
Y MOIITHOCTb. ) 7A.5-23.05

65 DHueprus»/Bceepoccuiickas

7B-15.05

MIPOBEpOYHasi paboTa IMPH MPOBEICHUU
Ha OyMa)XHOM HOCHUTEJe

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 7B-21.05 bubmuoreka [IOK

o TeMe "MexaHnyecKkoe IBIKeHUue"

https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ TekcTamu

67 1o Teme "JlaBiieHue TBEPIBIX TEI 1 /B- Bubmorexa ITOK
B " PA ’ 22.05. https://m.edsoo.ru/ff0a4ffe
JKHUJKOCTEH U ra30B
OBIIEE KOJIMYECTBO YACOB I10 67 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX O;ILITEHe 1 8A-5.09 bubmmorexa [JOK
P 8b,B-2.09  https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJICKYJT 1 8A-6.09
PASHEP Y 85,B-5.09
3 Monenu TBEPAOTO, KUIKOTO U 1 8A-12.09  BubGmmoreka ITOK
ra3000pa3HOro COCTOSTHUM BEIECTBA 8b5,B-9.09  https://m.edsoo.ru/ff0a540e
OObscHeHue CBOI(/ISCTB TBEPJOTO, ) RA-13.09
4 KHUJKOTO U Ta3000pa3HOTo COCT(jSIHI/II/I 1 $5.B-
BEIIIECTBA Ha OCHOBE TOJIOKECHU I 12.09
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH '
8A-19.09 Eub 1OK
nonnoTexa
5 K 1 8b,B-
PHCTAIIHHECKAC H aMOpPHbIC Tea ’ https://m.edsoo.ru/ff0a5800
16.09
8A-20.09
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 %E.B- bubnnorexka [HOK
[ToBepXHOCTHOE HATSIKEHUE 19 ’ 09 https://m.edsoo.ru/ff0a5530
8A-26.09 Eub OK
7 TenoBoe paciiupeHue u cxxarue 1 8b,B- nonmoreka L1
https://m.edsoo.ru/ff0a5a26
23.09
3 Temneparypa. CBsi3b TeMIiepaTypbl CO 1 8A-27.09
CKOPOCTBIO TEIJIOBOTO IBUKEHUS 8b,B-



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

YaCTHII 26.09
8A-3.10
9 Buytpennss sneprus. CriocoOsl %E.B- bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPrUuu 3 O.’ 09 https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 8A-4.10 bubmmorexa [JOK
8b,B-3.10  https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTryeckoe
1 HCII0JIb30BaHUE TEIIOBBIX CBOKCTB 8A-10.10 bubmmoreka [JOK
BENIECTB U MAaTEPUAIOB B LENSAX 8b,B-7.10 https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "
8A-11.10
12 KomnuecTBo Temnorsl. Y aenbHas %E.B- bubnnorexa [JOK
TETIIOEMKOCTh ’ https://m.edso0.ru/ff0a6976
10.10
8A-17.10
13 VYpaBHeHuUE TEIJIOBOTO OaaHca. 2E.B- bubnmnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE 1 4.’ 10 https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue 8A-18.10
14 SIBJIGHUS TETIIOOOMEHA TPU 2E.B- bubnmnoreka [JOK
CMEIIMBAaHWUH XOJOJIHOU U ropsiuei 17.’ 10 https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer xonnyecTBa TEIIOTHI, 8A-24.10
15 HE0OXOIUMOT0 JIJIsl HATPEBAHUS Tea U 8b,B-
BBIJIEJISIEMOTO UM MPU OXJIAKIECHUU 21.10
16 JlaGopatopHnas pabota "Onpexnenenue 2?;_510 bubnnorexka [JOK
yAEIbHON TEMI0EMKOCTH BellecTBa" 2 4.’ 10 https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBA. Y IejbHas TeIIoTa 8A-7.11 bubnurorexa [JOK
CropaHus 8b,B-7.11  https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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IInaBnenue u oTBepIEBaHUE

8A-8.11

bubmuorexa [JOK

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs 8b,B- httos://m.edsoo.ru/ff0a71d2
TEeII0Ta IUIaBJICHUS 11.11
8A-14.11
19 Jlaboparopuas pabota "Onpenencaue %E.B- bubnmoreka [JOK
YAEIbHOU TEIJIOTHI TIJIaBICHUS Jibaa" 1 4’ 11 https://m.edsoo.ru/ff0a72fe
8A-15.11
20 [TapooOpa3zoBanue U KOHACHCAIHSL. %E.B- bubnuorexa [IOK
Hcnapenue ’ https://m.edsoo.ru/ff0a740c
18.11
Kunienue. Y nenbHas Temiora SA-21 11
21 napooOpa3oBaHMsI U KOHJICHCAIIUY. RE.B- bubnnoreka [JOK
3aBUCHMOCTb TEMIIEPATyPbl KUIICHUS 5 1’ 11 https://m.edsoo.ru/ff0a786c
0T aTMoc(epHOTo JTaBICHUS '
Brnaxxnocts Bo3ayxa. JlabopaTopHas 8A-22.11
22 abota "OmpeneneHre OTHOCUTENBHON 8b,B- bubmmorexa [OK
P pea | ’ https://m.edsoo.ru/ff0a7628
BJIAYKHOCTH BO3/1yXa 25.11
Penrenue 3a/1a4 Ha ONpeJielieHIEe 8A-28.11
[IICHU 9 Ha oIl HU
23 A benct 85,B-
BIIQXKHOCTH BO3/1yXa 8.1
HpI/IHI_[I/IHBi pabOThI TEILTOBBIX 8A-29 11
24 nsurareneif. [laposas TypOuHa. SE.B-2.12
JIBUTaTENb BHYTPEHHETO CTOPAHHUS T
KIIJl remoBoro asurarens. TenaoBeie
25 BpfaTeJm U 3a fITa OKpY’Karomen 8A-5.12 bubmmorexa LIOK
. - 24 - 85,B-5.12 | https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aKOH COXpaHEHMS U ITPEBPALLICHUS 8A-6.12
SHEPTUH B TEIJIOBBIX MpoIieccax 8b,B-9.12
27 [TonroToBka Kk KOHTPOJIBHON paboOTE MO 8A-12.12  bubmmoreka [IOK
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teme "TeruioBble siBiieHus. MI3Menenue 8B,B- https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHH BeriecTa" 12.12
KonTponbHas pabota mo Teme 8A-13.12
" bubnnoreka [HOK
28 TernoBele siBneHus. I3Menenue 8b,B-
N https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BeriecTa" 16.12
DnexTpusanus ten. /[Ba poga 8A-19.12
29 DIIEKT quefKHx 3a .s{ OBp " 8b,B-
P e 19.12
VYpok-uccnenoBanue "InekTpuzanus 8A-20.12
30 TeJ UHIYKIUEH U IIpH 8b,B-
COMPUKOCHOBCHHUH " 23.12
. 8A-26.12
B3aumopeiicTBue 3apsyKeHHBIX TEIL. bubnuorexa [JOK
31 8b,B-
3akoH Kynona https://m.edsoo.ru/ff0a87e4
26.12
DnekTpuyeckoe mose. HampsixkeHHOCTh 8A-27.12
bu6nmoreka [JOK
32 ANeKTpUdecKoro mosst. [TpuHImm 8b,B-
. https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJICH 30.12
Hocwurenu snexTpudeckux 3apsioB.
33 DnemeHTapHbIit 3apsia. CtpoeHue 8A-9.01
PHEI 3apat T1P 85,B-9.01
aTroma
8A-10.01
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH RE.B bubmuoreka [IOK
COXpaHEHUS JIEKTPUUYECKOIO 3apsia 1 3’0 1 https://m.edsoo.ru/ff0a8ef6
8A-16.01
35 Pewrenue 3a1ad Ha npuMeHeHUe RE.B bubnnorexka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps0B 1 6’0 1 https://m.edsoo.ru/ff0a90cc
36 DJICKTPUUECKUN TOK, YCIIOBHUS €r0 8A-17.01 bubnurorexa [JOK
cyuiecTBoBaHus. McTouHnkmn 8b,B- https://m.edsoo.ru/ff0a95a4
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QJICKTPHUYCCKOI'0 TOKa

20.01

8A-23.01 Eu6 10K
. noInoTeKa
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA 8b,B- https://m.edsoo.ru/ff0ag6h2
23.01
. 8A-24.01
VYpoxk-uccienoanue "JleiictBre SE.B-
38 AIEKTPUYECKOTO TI0JISI Ha TPOBOIHUKHU 1 27’0 1
U JUDJIEKTPUKH" '
. 8A-30.01
39 DNEeKTpUUYECKUH TOK B MeTaJlIax, 2E.B- bubnnorexa [HOK
JKUOKOCTSIX U razax ’ https://m.edsoo.ru/ff0a9838
30.01
DneKkTpruyecKas 1enb U €€ COCTaBHbIE 8A-31.01
40
YacTu 8b,B-3.02
Cuna toka. JlabopaTopHas pabora 8A-6.02
41 "U3mepeHue u peryMpOBaHIE CHITBI 0.5 8b,B-6.02 bubmmorexa LIOK
. P pery:p ' T https://m.edsoo.ru/ff0a8bd6
TOKa
DJEeKTpUUECcKOe HalpsKeHHE.
8A-7.02
4 Bonbr™merp. JlabopaTopnas pabora 05 2E.B- bubnuoreka [IOK
"W3MepeHue U peryIupoBaHie ' 1 0’0 5 https://m.edsoo.ru/ff0a9e14
HanpsokeHus" '
8A-13.02
43 CornpoTuBieHNE TPOBOJHUKA. %E.B- bubnmnoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA 1 3’0 5 https://m.edsoo.ru/ff0aa738
JlaGopatopHnast pabora "3aBUCHMOCTh RA-14.02
JJIEKTPUYECKOTO CONPOTUBIICHUS bubnnorexka [JOK
44 1 8b,B-
MPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAN 17.02 https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHUs U MaTepuana” '
45 3aBHCUMOCTD CHIIBI TOKA OT 8A-20.02 bu6mmoreka [IOK
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HarnpspkeHus. 3akoH OMa i ydacTka 8B,B- https://m.edsoo.ru/ff0aad4a
Henu 20.02
Jlaboparopuas pabota "Hccrnenoanue
3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 8A-21.02
46 yepes pe3ucTop, OT CONPOTUBIICHUS 8b,B- bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0aa04e
pe3ucropa u 24.02
HanpspKEHUs Ha pe3ucrope”
[Tocn 8A-27.02
47 €/10BaTeJIbHOE U MapajielbHOe 8b,B-
COCJIMHEHHUS TIPOBOJHUKOB 27.02
Jlaboparopnas pabdota "IIpoBepka
48 MIPaBUJIA CIIOKCHHSI HAIIPSHKCHUH TTPH 8A-28.02 bubarorexa [JOK
MOCJIeI0BATEILHOM COCIMHEHHUH JIBYX 85,B-3.03 | https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas pabora "IIpoBepka
49 MpaBuJIa JJIs CHIIBI TOKA MPU 8A-6.03 bu6nmoreka [JOK
napajieIbHOM COE€IMHEHUH 8b,B-6.03 | https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3ana4 Ha IpUMEHEHNE 8A-7.03
bu6mmorexa [IOK
50 3akoHa OMa /17151 pa3InyHOro 8b,B-
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS IPOBOJHUKOB 10.03
8A-13.03
51 PaboTta u MOITHOCTH ANIEKTPUYECKOTO RE.B bubnnorexka [JOK
ToKa. 3akoH Jlxoyns-Jlenna 13 ’ 03 https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue 8A-14.03
bu6mmorexa [IOK
52 PaboOTHI M MOIITHOCTH JIEKTPUUECKOTO 8b,B-
https://m.edsoo.ru/ff0ab3e0
ToKa" 17.03
53 DNEeKTpUYECKHE IETH U MTOTpeOuTenn 8A-20.03 bubmorexa [JOK

https://m.edsoo.ru/ff0ab660
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AJIEKTPUUECKON PHEPTUU B OBITY. 8b,B-
KopoTkoe 3ambikanmne 20.03
[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "DIeKTpUUYECKUe 3apsiibl.
54 3a H)KGHHBIGpTeJIa U UX i 8A-21.03 bubmorexa OK
P . . 85,B-3.04  https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locTOSHHBII
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DnekTpudeckue 3apsapl. 3apsHKEHHbIE
TeJla U UX B3aUMOJICHCTBUS.
55 [TocTostHHBIIM 3ne£T WYeCKUi 8A-3.04 bubmorera [JOK
. P 8b,B-7.04  https://m.edsoo.ru/ff0abea8
ToK"/Bcepoccuiickas mpoBepoyHas
paboTa npu npoBeACHUU C
HCIOJIb30BaHUEM KOMIIBIOTEpa
octo e v 8A-4.04
TOSTHHBIC MAarHHUTHI, UX
56 B3aMMO/ICHCTBHE ’ 8b,B-
8 10.04
. 8A-10.04
57 Ypok-uccnenosanue "M3yuenue nonen 1 SE.B bubnmnorexa [JOK
MMOCTOSTHHBIX MarHUTOB" 1 4’0 4 https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe noje. MaruutHoe mnose 8A-11.04
bubmuorexa [JOK
58 3eMiId U €ro 3HaYeHue JUIs )KA3HU Ha 8b6,B-
https://m.edsoo.ru/ff0acOba
3emite 17.04
OmneIT OpcTena. MarauTHoe nosne 8A-17.04
bu6mmorexa [IOK
59 JJIEKTPUYECKOT0 TOKa Maruurnoe 8b,B-
https://m.edsoo.ru/ff0acld2
I10JI€ KaTyIIKH C TOKOM 21.04
[IpuMeHeHne >EKTPOMArHiuTOB B 8A-18.04 Eub OK
60 texHuke. JJaboparopuas pabota 0.5 8b,B- noamoreka L1
. https://m.edsoo.ru/ffO0ac74a
"N3yuyeHue neiicTBUS MarHUTHOTO 24.04
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TI0JIsl Ha MPOBOJAHUK C TOKOM"

DNeKTpoABUTaTENb HOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3IEKTPOIABUTATENCH B

. 8A-24.04
TEXHUYECKHUX YCTPOMCTBAX U HA bubnuoreka [IOK
61 1 8b,B-
tpa"cnopte. JlaboparopHas pabota 98.04 https://m.edsoo.ru/ff0ac86c
"KoHcTpynpoBanue u usyueHue '
paboTHI AJIeKTpoaABUTATENS "
OmnbrTel @apapest. ?aKOH RA-25.04
62 AJIEKTPOMArHUTHON MHYKIIWH. 1
8b,B-5.05
[IpaBuio Jlenna
—— 8A-1505
63 Y P P 1 85,B-
DNEeKTPOCTAaHIIMK Ha BO3OOHOBIISIEMBIX 12.05
HUCTOYHUKAX SHEPTHH '
[ToaroroBka Kk KOHTPOJILHOU paboTe MO 8A-16.05
64 TeMe "DJIEKTPUYECKUE U MarHUTHBIE 1 8b,B-
SIBJICHUS " 15.05
KonrtponbHas pabora no Teme
"DNeKTpUUECKre U MarHUTHBIE 8A-22.05
" . bubnuoteka [JOK
65 apneHus"/Beepoccuiickas 1 8b,B-
https://m.edsoo.ru/ff0acb14
poBepoyHasi paboTa MpH MPOBEACHUU 19.05
Ha OyMa)XHOM HOCHTEIe
. 8A-23.05
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 %E.B- bubnnorexka [HOK
o reMe "TenoBble siBIeHNAA" 5 2’05 https://m.edsoo.ru/ff0accse
OBUIEE KOJIMYECTBO YACOB I10
- 66 145

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



