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[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCIUTaHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YUYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduThIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycraHaBiIMBaeT paclpeiesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaroOuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHNU pabouell MporpaMmsl 0 y4eOHOMY IPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJIOrnel, aCTpOHOMUEN U pu3HUecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, TPEIOCTaBIsET Hanbosee SICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 riaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIIEIyIOIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHbIC
JI0Ka3aTesIbCTBA JIJISl IOJTy4EeHHS BBIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUSA
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yommx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON peLICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
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;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 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
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 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 IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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 ygaca (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.

Ha 0Gaze wmentpa «Touka pocra» oOecneunBaeTcs  peaau3alus
o0Opa3oBaTeIbHBIX TPOTPAMM €CTECTBEHHO - HAYYHOM W TEXHOJOTHYECKOUN
HaIpaBJIeHHOCTEW, pa3paOOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHOJIaTEILCTBA B chepe 00pa3oBaHUs U ¢ yUETOM pexoMeHaaruni deaepanbHOTO
orneparopa yueoHoro npeamera «duszuka». UcnonszoBanue obopynoBanus « Touka
pocCTay MpH pean3aluu JaHHON paboyelt MporpaMMBbl MO3BOJISIET CO3/IaTh YCIOBUS:

. JUISL PaCUIMPEHUS COACPHKAHMSI IIKOJIBHOTO (PU3MUECKOT0 00pa30BaHus;

. JUIs TIOBBIILICHUS IO3HABATEJIbHOM AaKTUBHOCTH OOy4YaroIIUXcs B
€CTECTBEHHO-HAYYHOM 001acTH;

. JUISL pa3BUTHUS JTUYHOCTU peOEHKa B mpouecce o0ydeHus: (pU3uKH, ero

criocoOHOoCTeM, (OopMUpPOBaHUS U  YIOBJIETBOPEHHUS COIMAIBLHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEN;

. 71t paboTHI ¢ OJJaPEHHBIMH IIKOJIbHUKAMH, OPTaHU3AIIMU UX Pa3BUTHUS
B PA3IMYHBIX 00IaCTAX 00pa30BaTEIHLHON, TBOPUECKON AEATEIHHOCTH.



1. Conep:xkanue yueOHOro npeamera «@U3nKa»
(mpakTH4Yeckasi 4YacTb Y4eOHOr0 COJEpP:KAHUSL  MpeaMera  yCWIeHA
MaTepuaJbHO-TEXHUYECKO  0a30if IeHTpa  eCTeCTBEHHO-HAYYHOH U
TEXHOJOTMYEeCKOi HampaBiaeHHOcTell «Todyka pocra», MCHOAbB3yeMOro st
peaju3anuu o0pa3oBaTeJbHBIX MPOrpaMM B paMKax MpenogaBaHust (PU3NKH).

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY KAI0IIEero Mupa.

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusnueckne BenuuyuHbL. H3Mepenne Qu3nmueckux BenuuyuH. DU3NYECKUE
npubopsl. [lorpenHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4YaloT IPUPOIY.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOJIOJCHHE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOroaeMoro sipiieHus. Onucanne GU3NUEeCKUX SBJICHUHN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue MpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO Tprdopa.

2. M3mepenue paccTOsTHUN.

3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Temmeparypbl HpH MNOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEpPaTyphl.

6. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
iapuka, MymeHHOTr0 TOPU30HTAILHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CtpoeHue BelIecTBA: aTOMbI M MOJEKYJbI, HX pa3Mepbl. OTBITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEHIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HabnroneHue u3MEHEHUs: CKOPOCTH MPU B3aUMOJIEHCTBUU TeE.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.



4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHMUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. BozayxormiaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIiioBUE IUIaBaHus Tell: IJIaBaHUE WK OTPY>KEHHE Te B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B
MKUIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KHUJKOCTH, OT MacChl Teja.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUIKOCTD
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

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

o Uk w NP
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Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHs pbldyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KIIJI mpocteix Mexann3MoB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThI CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIbHOM ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3zgeu 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHeE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwme. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSI.

BnaxHocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropstYer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TIaBJIEHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpuueckoro noiis. IlpuHnmm
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
M cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
JUIs yyacTka nend. IlocnenosarenbHoe U apauiesibHOE COEUHEHNUE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUIECKOTrO TOKa. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHKWE  DIEKTPOJABMUIATeNIel B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKuuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKIIUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpoBOHUKH W TUDIICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToOYHNKH TTOCTOSIHHOTO TOKA.

JIeiCTBHS AIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHne CUIIbl TOKA aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepeHne 37eKTPUIEeCKOro HanpsKEHHsI BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs NIOJIOCOB MarHNTA.
MonenupoBaHuEe MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccenenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW HHTyKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCJIOBHHA €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbl TOKA.

N3MmepeHune u peryJnpoBaHue HANPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTHE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. I3y4eHne MarHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX 00bEAMHEHUN
Y Pa3JICIICHNH.

16. MccrenoBanue 1€MCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3JE€KTPOABUTATETIS.

20. 3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO

TOKA.
9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMOJMHENHHOEe JBuKeHue. CBOOOIHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepron u yacrota oOparieHwus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtona. Bropon 3akon Herorona. Tperuii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHus. MOMeHT cuiibl. L{eHTp TsixecTn.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTOCTH,
TpeHusi. CBs3b dHEepruu 1 padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpayuu.
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

HabGmronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JCUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TEII.

H3mMeHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCA PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Hab6nrogeHnune peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPECHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUH TeJa T10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
UCITI0JIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyJa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM Te IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BIHYKAECHHBIX KOJIEOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJeOaHuit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Paszgea 11. CBeToBbIe SABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop nyuedt B mnH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTD.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloTona. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XO0J Dy4der B pacCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JTUH3.

[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopens rinasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.
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12. [Tomyyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUS CBETOBOTO Jiyda OT YIJia
naJICHHUs.

2. M3ydeHne xapaKTEPUCTHK U300paKECHUS MPEAMETA B TUIOCKOM 3epKaie.



3. HccnenoBanue 3aBUCHUMOCTH yIija MPEIOMIIEHUS CBETOBOTO JIyda OT yIJIa
NaJeHUS Ha TPAHULIE «BO3TYX—CTEKIIOM.

4. llonmyueHue U300pa>keHUI C MOMOILBIO COOMPAIOIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OMBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OMNBITBI TIO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u Moromenne ceeta aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaxktuBHbIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsA3UM aTOMHBIX snep. CBsA3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

AnepHas sHepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3IIy4eHHUs U HOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznmydeHust NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaOmroneHue CIIOMHBIX U IMHENYAThIX CLIEKTPOB U3TyUYEHUSI.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakKe ISl MOJATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKe JJIsi 00ydaromuXxcsi, BRIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH NAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS TIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3jena peaanu3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
bu3nuecKkue BICHUS B OKPYIKAIOIIEH NMPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbICE OCHOBBI Ham0OJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



2. llmannpyeMble pe3yabTaThl H3y4YeHHUs1 Y4eOHOro nmpeamera «Puznka»

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare n3yueHus GuU3NKU HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yayT copMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
JaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KaueCTB (PM3MUECKOW HAayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJIbTYPBI;

— Ppa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPEca K MCCIEeI0BaTEIbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

— c(opMHUPOBAHHOCTH HABBIKA peIIeKCHH, TPU3HAHKE CBOETO MIPaBa Ha OLTHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOIr0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEUICHUWU MPAKTHUYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aly, TopoAa, Kpas) TEXHOJOTMYECKOHM U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHHMIM;



e — MHTEpEC K MPAKTUYECKOMY U3YyUECHHIO MPOdeCcCHil, CBA3aHHBIX C (U3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HAa NPUMEHEHHE (PU3MUECKUX 3HAHWM Il pElIeHUsl 3a/iad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLICGHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IJ00AJILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e — TOTPEOHOCTh BO B3aUMOJICMCTBUM TPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIOBBIICHUE YPOBHSA CBOEH KOMIIETCHTHOCTH YE€pEe3 MPAKTUUYECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHUS B NPHOOPETEHUM HOBBIX (HHU3UUCCKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOUX JICUCTBHM C Y4YE€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomierocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:
e BBISBIATHP U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAINN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISBISITh TIPUYMHHO--CJICACTBEHHBIC CBSI3M MPU HM3YYCHUH (U3UUECKUX
SIBJICHHUI ¥ TIPOIIECCOB, JIEJIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIIbHO BBIOUPATH CIIOCOO PEIICHUs yUeOHOM (PU3MYECcKOl 3a1auu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
MOJIXO/ISAIIETO C YUYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PH3UYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBHUAYaIbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKoi mpoOIeMbl;

MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JCUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OOCYKIaTh TMPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU WICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CHUTYyaIUsIX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Ipejiarath jiaH €€ N3MEHECHHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro UCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHrd (U3NYECKUX 3a1ad UK
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TpPAaeKTOpHUs, paBHOACHCTBYOIIAs
cuia,  gedopmanus  (yopyras, — IUIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNH B
OKpYXalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI JIBHKCHUS C Pa3IU4YHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33Jauy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSAKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL JHEPIHsl), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCMIOJIb3YEMbIX BEJIMUHUH, UX 0003HAYEHUS U €AUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(Gu3NYECKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpapuKu
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
WCIIOJIB3YSl TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMll IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBS3H, CTPOUTh 00BACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBIICHUH, PU3NIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33Ja4yl 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABMXKYILETOCs Tela OT BPEMEHU JIBHXKEHHUSI Tea, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJ, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUJIa TEXHUKK OE30MacHOCTH TpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONTb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJJaHUI HAyUYHO--TIOMYJISIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVCTBUE, YUUTHIBAI MHEHUE OKPYKAIOIIUX;
MOJIb30BAThCS 1a60paTOPHBIM 000pyI0OBaHUEM, undposoi
Jaboparopueii no pusuke «Touka pocray.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBU)KCHHUE
aTOMOB U MOJIEKYJI, arPEraTHhIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TeNa, HACBHIIECHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUM 3apsijl, JIEKTPUUECKOE TO0JIEe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M cxkKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsA0B, NEHCTBUS IEKTPUUECKOrO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaulbl B Tmpupoe, usnydenue ConHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, AEKTPUUECKUE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
noJie 3emii, Apei @ MoIroCcoB, pojIb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/layy B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (TIpU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
duznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIJIOTHI, yJeNbHAsg TEMJIOEMKOCTh BEIECTBA, VyJAEJbHAas TeIuloTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
YAEIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOIHOCTD AIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYIAPHO--KHHETUYECKON TEOPHUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SDHEPIUH, ITPU OTOM 1aBaTh CJIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYECKUX
1IaroB C ONOpod Ha 1—2 W3y4YEeHHBIX CBOWMCTBA (PUBMYECKHUX SIBICHHI,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiateh pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTh PACUETHl M CPABHUBATh
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATYphbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATH PE3yJbTaTh
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOINEPEYHOrO
CEUEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M INApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1e/1aTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTHh KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJelibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

M0JIb30BAThCS 71a60paTOPHBIM 000pyI0BaHUEM, uuppoBoii
Jadoparopueii no ¢pusuke «Touka pocray;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKHUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENenl ¢



NOCJIEOBATEIBHBIM U NAPAJLIETbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
JKU3HU I oOecnieueHrs 0€30MacHOCTH MPpU OOpalleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBECHMS B OKPYXKAIOLLEH CPEE;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIT0JI30BAaTh MPYU BBINOJHEHUN YUEOHBIX 3aJaHUI HayYHO--MTOMYJIIPHYIO
JIUTEpaTypy (HPU3HUECKOT0 COAEepKaHUs, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu IHTEepHeT, BianeTb NpPUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIEpKaHusl, B TOM UMCJIe MyOJINYHO NPEACTABIATE PE3YJIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIbCKON AEATENBHOCTH, IPA 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NeSATEIbHOCTb TPYMIbl, BEHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIECICTBHE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOroO CIIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh IPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NpPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYI0 BEITUUMHY C JPYTMMU BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIUSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIN ),
UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMUMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a7jau 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBIC [IJISl PEIIeHUs, MPOBOAUTh pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYEHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEUIUTh TPU TOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOACHUHN U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMol BelIUYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HadalbHOW CKOpPOCTH, MeEpHOAa



KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHHUsl CBETa OT yrIia MaJeHUs W yria MpeIoMJICHHs OT yIiia
NajieHus): TIUIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpaduKoB, Je1aTh BBIBOJBI I10
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJIHOTO TMAaJeHUs, XECTKOCTb NPYXKHUHBI, KOI()PUIMEHT TpeHus
CKOJIbKEHUS, MEXaHU4eckass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KOJIeO0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cuia coOuparomiell JHWH3bI, PAJAUOAKTUBHBIM (POH): IMIAHUPOBATH
U3MEpPEHHs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH
U3MEPEHUs, CleAysl MpPeIOoKEHHOW HHCTPYKLMHU, BBIUMCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

M0JIb30BATHCS 71a00paTOPHBIM 000pyI0BaHUEM, uugpoBoii
Jabdoparopueii no ¢pusuke «Touka pocray;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUIaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAsi MOJIEIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBax (U3MYECKUX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 0€30MacHOCTH TpU oOpaIrieHnuu ¢ mpudopamMu 1



TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO IIOBENCHUS B OKPYXKAIOILIEH CPELE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHTepHeTe, caMOCTOATENbHO (OPMYIHPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TTOMYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapar HM3ydyaeMoro pasaena (U3MKM U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHHKOB.



3. TemaTnueckoe MJIaHMpPOBaHHE YUeOHOIro nmpeamera «Dusuka»
(c yueTrom pado4eii mporpaMMbl BOCIUTAHUSL M IPUMEHEHHsI 000PY/10BAHMS LIEHTA 00pa30BaHMUs eCTECTBEHHO -
HAYYHOH M TEXHOJIOTrHYecKoi HanpaBjeHHocTel «Touka pocray)

7 KIIACC
KosaunuyectBo yacos Hcnonb3oBanue DJIEeKTPOHHbBIE

HaumenoBanue

Ne 00opyAOBaHMSA LEHTPA (uudgpossbie)
pa3ziesioB U TeM Kontpoabubie IlpakTnueckue

n/n Bcero «Touka pocta» o0pa3oBaTe/bHbIE
NPOrpaMMblI padoTbI padoThI

pecypcsl

Pa3zpnen 1. Pusuka u e€ poJib B NO3HAHNH OKPY:KaI0LIero Mupa

11 ®dusnka - HayKa o 5 Hudposas naboparopust mo bubnuorexa [IOK
' pUpoJIe ¢usuke TP https://m.edsoo.ru/7f416194
12 dusznueckue 5 1 Hudposas naboparopust mo bu6nmorexa LIOK
' BCJTHYMHBI ¢usuke TP https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYUHBIN 5 1 [udposas naboparopus Mo bubnuoreka [{OK
' METOJ II03HaHUSA ¢uzuke TP https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznen 2. [lepponauyanbHble CBeleHUS 0 CTPOEHHMH BellecTBa
[Mudposas nadboparopus 1o bubmuoreka [IOK
2.1 C 1
TPOCHIE Betectsa ¢uzuxe TP https://m.edsoo.ru/7f416194
JIBukenue u [udposast maboparopusi Mo
2.2 B3aHUMOJIEUCTBHE 2 1 ¢uzuke TP bubmmorexa TIOK

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

qacTul BEICCTBA

ArperatHbie [udposas naboparopust mo but6mmorexa [IOK

2.3
COCTOSIHHS BELIECTBa ¢uzuke TP https://m.edsoo.ru/7f416194

Hroro mo pazneny 5



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

Paznen 3. /IBuskeHne U B3auMo/ieiicTBHe Tel

31 MexaHn4ecKoe 3 [udposas nabopaTopust mo bubnuorexa [JOK
' JIBUKCHHE ¢usuke TP https://m.edsoo.ru/7f416194
3. Huepnus, macca, 4 [Mudposast madboparopusi 1Mo bu6nmoreka [IOK
' IUIOTHOCTh ¢uzuxe TP https://m.eds00.ru/7f416194
Hudposas naboparopust mo bu6nmmoreka [IOK
3.3 Cuna. B 14 1
. BHARLCHI busuke TP https://m.eds00.ru/7416194
Uroro no pazneny 21

Pa3znen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[Hasnenue. Ilepenaua

[{udposast madboparopwsi 1o

41 JABJICHUS TBEPIBIMU 3 ¢usuke TP bubnuoreka [{OK
TeJIaMH, KUIKOCTIMH https://m.edsoo.ru/7f416194
U Ta3aMu

[udposas nabopaTopust Mo bubnuoreka [{OK

42 JlapIterme XHAKOCTH > @niie TP e https://m.edso:)_.[ru/7f416194

43 ATMocdepHoe 6 [udposas nadboparopus Mo bubmuoreka [IOK
JIaBJIeHHE ¢uzuke TP https://m.edsoo.ru/7f416194
JleiicTBre KuaKOCTH [Mudposas nadboparopus o

44 W Ta3a Ha 7 1 ¢uzuke TP bubmuoreka [IOK
MOTPY>KEHHOE B HUX https://m.edso0.ru/7f416194
TeJ0

Hroro mo pazaeny 21

Paznea 5. PaGora nu MoHOCTh. JHEprus

51 Pabora 1 MmomHOCTH 3

[Tudposas nadopaTopus 1o
¢uzuke TP

but6mmorexa [IOK
https://m.edsoo.ru/7f416194

5.2 [TpocThie MeXaHU3MBI 5

udposas naboparopust mo
¢uzuke TP

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194



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

Mexannueckas

[Mudposast madboparopusi 1Mo

bubnunoreka LIOK

53 SHEPrHs 4 L ¢usuke TP https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 12

YACOB 110 ITPOTPAMME



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

8 KUIACC

KouunyecTBo 4acoB HUcnonb3oBanue DJIeKTPOHHbIE
HaumenoBanmue
Ne 000py10BaHUS LIEHTPA (undposbie)
pa3aesioB U TeM Kontposbubie IIpakTnueckmne
n/n Bcero «Touka pocra» oOpa3oBaTejibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchl
Pa3nen 1. TerioBble siBjIeHUSA
11 CtpoeHue u 7 [udposas naboparopust mo bu6nmoreka LIOK
' CBOMCTBA BENIECTBA ¢usuxe TP https://m.edsoo.ru/7f4181ce
12 TermoBeie 21 1 5 udposas naboparopust mo bubnnorexa [IOK
' IPOLIECCHI ¢usuke TP https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DneKTpuuecKue [udposas naboparopus Mo
3apsbl. n3uke TP
2.1 3ap sOKCHHBIC Tesa 7 1 ’ bubmorexa HOK
' P https://m.edsoo.ru/7f4181ce
U UX
B3aNMOJICHCTBHE
99 [TocTrosiHHBIM 20 1 7 [udposas nadboparopus Mo bubnuoreka [{OK
' JJIEKTPUYECKUN TOK ¢uzuke TP https://m.edsoo.ru/7f4181ce
93 MaruauTHbIC 5 1 15 [udposas naboparopust mo but6mmorexa [IOK
' SIBIICHUS ' ¢uzuxe TP https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 4 [udposas naboparopust mo bubmuoreka [{OK
' WHYKIHS ¢usuke TP https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMs 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




9 KUIIACC

Kosun4vecTBo 4acoB HUcnonb3oBanue DJIeKTPOHHbIE
HanmeHnoBanme
Ne 000py10BaHUS LIEHTPA (undposbie)
pa3aesioB U TeM Koutpoabnbie IIpakTnuyeckue
n/n Bcero «Touka pocra» oOpa3oBaTejibHbIE
NPOrpamMMbl padoTsI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
MexaHudeckoe [udposas naboparopust mo
11 JBIOKCHUE U 10 1 ¢usuke TP bubnuoreka [{OK
' CIIOCOOBI €0 https://m.edsoo.ru/7f41a4a6
OIMCAHUS
12 BzaumoneiicTBue 20 3 [udposas naboparopust mo bu6nmoreka LIOK
' TEI ¢usuke TP https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 3 Hudposas naboparopust mo bubnnorexa [IOK
' COXpaHeHUs ¢uzuke TP https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHus U BOJIHBI
21 Mexanunueckue 7 3 [udposas nadboparopus Mo bubmuoreka [IOK
' Kose0aHus ¢uzuke TP https://m.edsoo.ru/7f41a4a6
99 MexaHn4eckne 8 3 [udposas naboparopust Mo bubmmoteka IIOK
' BOJIHBL. 3BYK ¢usuke TP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasnea 3. DiileKTpOMArHuTH

3.1

3J'IeKTpOMaFHI/ITHOC
II0JIC U
QJICKTPOMArHuTHBIC
BOJIHBI

0€ IT0JI€ H JICKTPOMAIrHUTHBIC BOJTHBI

[Tudposas nadopaTopus 1o
¢uzuke TP

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

Uroro mo pazneny 6

Pa3gea 4. CBeToBbIe ABJIEHUSA

3aKoHBI [Hudposas nabopaTopust mo
4.1 acIpOCTpaHEHUs 6 2 ¢uzuke TP bubamorexa LIOK
' Pactipoctp https://m.edso0.ru/7f41a4a6
cBeTa
JIuH3BI 1 nudposas 1a00paTOPHsI 1O
4.2 ONTHYECKHUE 6 3 I(i)lnilie TP e bubmorexa LOK
' https://m.edsoo.ru/7f41a4a6
PUOOPHI
Paznoxenue nudposas 1a00paTOPHsI MO
4.3 OeIoro cBera B 3 2 gngl)ie TP e bubmorexa [JOK
' https://m.edsoo.ru/7f41a4a6
CIIEKTP
Uroro no pazueny 15

Pasznen 5. KBantoBble iBJIeHUA

Hcnyckanue u
51 MOTJIOIIEHUE CBETA 4 1 Bubmiorexa IOK
) m https://m.edsoo.ru/7f41a4a6
aToOMOM
5.9 Crpoenue 6 1 bubmuoreka [IOK
' aTOMHOTO si7Ipa https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
53 SAnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6. [loBTopuTe1bHO-000011a1011IUIT MOAY /b

IToBTOpEeHUE U

000
0000111eHKE bubmuorexa [JOK

1 2
6 COACpKaHNA Kypca 9 https://m.edso0o.ru/7f41a4a6

¢uzuku 3a 7-9

KjaccC



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

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

102

27




4. MaTepuajibHO-TeXHU4YECKas fa3a

Hudposas nadoparopus no pusuxe TP:
becnnpoBoaHOIl MyJbTHAATYHK MO (PU3HKe ¢ 6 BCTPOCHHBIMH IaTYMKAMMU:
o [{udpoBoil naTynk TeMIEpaTypsl C JUANA30HOM U3MEPEHUS HE yKE UeM
ot -20 1o 120 °C;
o [{udporoii gaTunk aOCOTIOTHOTO JABICHUS C IUANIa30HOM U3MEpPEHUS He
yxe yem ot 0 1o 500 xIIa;
e JlaT4MK MarHUTHOTO NOJIS C IMANla30HOM M3MEpEeHHUs He yxke yeM ot -80
1o 80 mT;
e JlaTyuk HanpspKEHUS ¢ AUana3oHaMu U3MEPEHUS HE yKe 4eM: OT -2 110 +2
B; or -5 1o +5 B; ot -10 10 +10 B; ot -15 no +15 B;
e JlaTyuk TOKa C JUANa30HOM U3MEPEHUS HE yKe 4eM oT -1 1o +1A;
e JlaTuMK-aKCENEPOMETP C MOKA3aTEIAIMU HE MeHee ueM: +2 g; +4 g; 8 g .

KoMIuieKkT conyTCTBYIOUIUX 3JIEMEHTOB /ISl SKCIIEPUMEHTOB [0 MEeXaHHUKe.

B coctaB komIuiekTa BXOAT YeThIpe Habopa. PaccMoTpuM cocTaB BXOSIIETO B
HUX 000pyAOBaHMUS.

Habop Ne 1

* Becbl a5ieKTpOHHBIE YUEOHBIE;

» Msmeputenbublil unuHAp (00BEM 250 mi);

* 2 IJIACTUKOBBIX cTakaHa (00bEM 300 MIT KaXKIbIH);

» Iunamometp Ne 1 (mpenen uzmepenus 1 H);

 Iunamometp Ne 2 (npenen uzmepenus 5 H);

* I'py3 nnnmunaapuyeckuit u3z cramu: V = (25,0 £ 0,3) em3, m = (195 £2) 1, ¢
KPIOYKOM;

* 'py3 munuHApuYecKuii U3 anroMuHueBoro ciasa: V = (25,0 £ 0,7) cm3, m =
(70£2) 1

 ['py3 nunuHapuyuecKuii u3 cnenuanbHoro miactuka: V = (56,0 = 1,8) cm3, m
=(66+2)r;

* ['py3 muimmHApUYeckuit U3 amoMuHueBoro criasa: vV = (34,0 +0,7) cmM3, m =
95£2)T;

* [ToBapennas coiib B kKoHTENHEpe U3 [IBX;

* [Tanmouka asis mepeMenIuBanus, HUTh.

Ha6op Ne 2

* [lITaTB MabopaToOpHBIA ¢ AepKaTEIEM,;

» Tlunamometp Ne 1 (mpenen usmepenus 1 H);



 lunamometp Ne 2 (mpenen uzmepenus 5 H);

* 2 IpY>KKHBI HA TUTaHIIETE: )KECTKOCTh NpYkuHBI Ne 1 (50 £ 2) H/m, xxécTrocTh
npyxuHbsl Ne 2 (10 + 2) H/wm;

* 3 rpy3a maccoi (100 £ 2) r kaxablid;

* HaGop rpy3oB, o003HaueHHBIX Ne 4, No 5, No 6 1 3akpenI€HHbIX Ha KPIOUKE;

» JIuneiika muactukoBas (aauHa 300 Mm);

* TpaHCTIOPTUP METALINYECKHUN;

* bpycok aepeBsHHBIN Maccoit (50 £ 5) I ¢ KPIOYKOM U HUTHIO;

* Hanpasustiroas ¢ U3MEPUTEIIbHOW IIKAJIOMN.

HaGop Ne 3

* [lIratuB 1abopaTopHbIi ¢ MyPTOH;

* Ppiuar ¢ kperieHusiMu Jj1sl Tpy30B,;

* bl1oK TTOABUIKHBIN

* bi1oKk HEMOABUKHBIH,

* Hute (A He MeHee 1,2 m);

* 3 MWIMHAPUYECKUX Tpy3a u3 ctanu maccoit (100 £ 2) r kaxblif;

* JlunamomeTp TUTaHIIeTHBIN (peaen uamepenus S5 H);

« Jluneiika mnactukoBas (aauHa 300 mm);

* TparcopTp METAIITUNYECKHI.

Habop Ne 4

e DNEKTPOHHBIM CEKyHIOMEp C JaT4hKaMu (YKOMILIEKTOBAH 3JIEMEHTAMHU
MATaHUA);

* MarauToymnpabiisieMble TEPKOHOBBIE JAaTUYMKU CEKyHIOMepa (HaT4uKd C
KpYTOBOM 30HOI 4yBCTBUTEIBHOCTH);

* Mexannueckas ckambs (ayuHa 700 mm);

* bpycok aepeBsuHbiii: m = (50 £ 2 r);

* [lITaTuB nabopatopHslii ¢ My(TOH;

* TpancniopTup MeTaNIMYECKUM;

* Hutsh (1yinHa He MeHee 1,2 m);

« Jlenta mepnas (nmuHa 1000 Mm);

* 4 NUIMHIPUYECKUX Tpy3a U3 cTanu maccoit (100 £ 2) r KaxIbIi;

* 2 Ipy>kUHBL: )KECTKOCTH MPYKUHBI Ne 1 (50 + 2) H/Mm, :KEcTKOCTH Npy>KUHBI No
2 (20 = 2) H/wm;

* I'py3 mununapudeckuit maccoit (100 £ 2) r ¢ kproukowm;

* TpyOka anroMuHHEBas.



KoMimiekT CONMyTCTBYWOIIMX JJIEMEHTOB JJf JKCIIEPUMEHTOB 110
MOJIEKYJISIpHOH pu3uKe.

B cocTaB KOMILTEKTa BXOAAT CIEIYIOUIUE IPUOOPHI M MAaTEPHUAIIBI.

» Kanopumerp;

» Tepmomertp;

* Bechbl AIEKTPOHHEIE;

» M3mepuTenpHbIil MWIIMHAP (MEH3YpKa) ¢ nojcTtakaHHUKoM u3 [IBX (00BEM
250 mu);

* I'py3 NWIMHAPUYECKUN W3 aJIOMHUHHEBOrO CIlaBa maccoit (68 += 2) r ¢
KPIOYKOM;

* I'py3 mmimmHapuaeckuii u3 ctanu maccoi (189 £ 2) r ¢ Kproukom.

KoMIieKT CONMYTCTBYWOIIMX 3JIEMEHTOB /JIi JKCIEPUMEHTOB IO
3JIEKTPOJAUHAMUKE.

B cocTtaB koMILIeKTa BXOAAT CIEAYIONTUE TPUOOPHI M MaTEpUAIIbI.

* VCTOYHMK MHUTaHUS TOCTOSHHOTO U MEPEMEHHOT0 TOKa MO0 OaTapeiHbIi
0JIOK;

* BosbT™MeTp IBYXNpEAEIbHBIN: TIpeaeT u3MepeHud 3 B, 1ieHa AeneHus mKaibl
C =0,1 B; npenen uzmepenus 6 B, uena aenenus mkaisl C = 0,2 B;

* AMIiepmeTp ABYXIIPEACIbHBIN: TPEAET U3MEpPEeHUs 3 A, IIeHA JICJICHUS IKaJIbI
C=0,1 A; npenen usmepenus 0,6 A, uena aenenus mkaisl C = 0,02 A;

* Pesucrop R1 conporusnenuem (4,7 £ 0,5) Owm;

* Pesuctop R2 conporusnenuem (5,7 £ 0,6) Owm;

* Pesuctop R3 conporusnenuem (8,2 £+ 0,8) Owm;

* HaGop 13 3 nmpoBOJIOYHBIX PE3UCTOPOB,;

* DJIEMEHT 3JIeKTpUYeCcKoil 1ienu (peoctar) conpotuieHueM 10 Owm;

* Kimtou jy1st pa3MbIKaHUs U 3aMbIKaHUS DJIEKTPUUYECKOMN 1IETIH;

* KOMIUIEKT IpOBO/IOB;

« Jlamnouka Hanpsbkenuem 4,8 B.

KoMIuieKkT conyTcTBYIOUIHUX 3J1€MEHTOB /1JIsl IKCIIEPUMEHTOB MO ONTHKE.

B coctaB koMIieKkTa BXOJAT CIEAYIONINE MPUOOPHI U MaTepUaTbl

* HcTOYHMK mNHTaHUS TOCTOSHHOTO TOKA, BBHIMIPSAMHUTEIh C BXOJHBIM
HanpspkeHueM 36+42 B unm Oarapeiinbiii 0ok 1,5+7,5 B ¢ BO3MOXKHOCTBIO
PETrYJIUPOBKHU BBIXOHOTO HATPSKCHHUS,

» Cobupatomas nuH3a 1: dpokycHoe paccrosaue F1 = (100 + 10) mm;

» Cobupatomas nuH3a 2: pokycHoe paccrosiHue F2 = (50 £ 5) mwm;



* PacceuBaromast mun3a 3 (poxycHoe paccrosiuue F3 = —(75 £ 5) mm;

» Jluneiika mnactukoBas (aauHa 300 Mm);

* DKpaH CTaJIbHOWU;

* HanpaBnsironiasi ¢ u3MepuTenbHOM 1mKanoit (amuaa 730 mm);

« KoMmuiekT npoBOAOB;

* Kiltou NBYXIO3UIIMOHHBIN 711 pa3MBIKAHUS M 3aMBIKAHUS DJIEKTPUUYECKOU
LEIH;

* OCcBETUTEINb C HCTOYHUKOM CBETa HanpsikeHuem 3,5 B;

* [lleneBas auadparma;

 Cnaiin «Mogenb npeaMeTa) B peuTepe;

* [Honytmnuup;

e [Imanmer Ha MIOTHOM JcTE A4 C KPYTOBBIM TPAHCIIOPTHPOM.



5. YueOHO-MeTOAUYECKOE O0ecneueHne 00pa3oBaTe/IbHOTO MpoIecca
Oobs13aTesibHbIEC Y4eOHbIE MATEPHAJIBI /ISl YYeHUKA

» ®usuka, § xknacce/ [lepsimkun .M., IBanos A.U., AkiimonepHoe o0IeCTBO
«3narensctBo «IIpocBemenue»
» dusuka, 9 knacc/ [epeimkua .M., I'ytauk E.M., UBanos A.U., [Terposa

M.A., AkimonepHoe odmectBo «M3aatenscTBo «IIpocBerienne»

MeToanueckue MaTepuabl AJsl YUUTEsI
®duzuka. YMK 1715 ocHoBHOI# 111K0JIBI 7 — 9 Kiaccesl (PI'OC): meToaumdeckoe
nocobue st yuutens. boponun M.H.

COopnuk 3ana4 no gusuke s 7 - 9 kinaccos. Jlykammk B.W., iBanosa E.B.

Indposbie 00pazoBaTe/ibHbIE PECYPChI M PECYPCHI CETH MHTEPHET
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-a-
v-peryshkina-fizika-7-9/

https://educont.ru/

https://efizika.ru/



6. KanennapHo-temaTu4yeckoe JaHNPOBaHHE 10 Y4eOHOMY MpeaMeTy

«DPuzuka»
9 xmacc
Hcnoab3oBanne  DieKTPOHHbIE
Koa-
Ne Hara 000py10BaHUA uudgposbie
Tema ypoka BO
n/n ancop | EYIEHHA | HeHTpa «Touka  oOpa3oBaTe/ibHBIE
pocTay pecypcesbl
1 Mexanudeckoe NBMKECHHUE. 1 ]-Ialfg?)p ZBS;I o
TOpUS TT
MarepuanbHast TOUKa 01.00.2023 4°OPATOP
¢uzuke TP
Cucrema otcuera. udponas
2 OTHOCUTENBHOCTD 1 J];Ia6(1(;paT0 us 10 bubmmorexa [JOK
06.09.2023 PATOP https://m.edsoo.ru/ff0ad474
MEXaHUYECKOIO JIBUKEHHUS ¢uzuke TP
3 PaBHOMepHOE 1 f:gipZTBzﬂﬂﬂ o bubmmoreka [JOK
NPSAMOJIMHEHHOE ABUKEHHUE 07.09.2023 patop https://m.edsoo.ru/ff0ad19a
¢usuke TP
Hepasuomepnoe Hudposas
4 MPSIMOJIMHEIHOE IBIKEHUE. 1 naboparopus 1o
CpenHsisi 1 MTHOBEHHAs 08.09.2023 ¢wusuke TP
CKOPOCTh
[Ipsamonuneninoe ngposas
5) £3H0 CKOPEHHOE JIBI)KCHHE 1 J];Ia6%))paT0 Us 110 bubmmorexa [IOK
P yCKOP A ' 13.09.2023 patop https://m.edsoo.ru/ff0ad8d4
Yckopenne ¢uzuke TP
CkopocTb IpsIMOJIMHEHHOTO Hudposas
1
6 PaBHOYCKOPEHHOTO 14.09.2023 naboparopus 1o
neuxenus. ['paduk ckopoctu ¢uzuxe TP
JIaGoparopHas paboTa Hudposas
"OnpeneneHue yckope aboparo 0
7 rexa npu pamoyeropemon 1 puonceTp | Dumorera LIOK
pHp yerop . 15.09.2023 https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOU
IJIOCKOCTH "
3 CBobOoHOE TIaZIeHHEe Te. 1 H:g;pZTBgHM o
Omnbitel [Nanunes 20.09.2023 " paTop
¢uzuxe TP
PaBHOMEpHOE NBHKEHUE TIO Hudposas
9 okpy>kHocTH. [leproa u 1 naboparopus 1o Bubmmorexa [IOK
24 - epnon 21.09.2023 patop https://m.edsoo.ru/ff0ael76
4acToTa OOpaIieHusl. ¢uzuke TP



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

JInneiiHas u yrioBas

CKOpPOCTH
LenTpocTpemMureabHoOe Ludposas
10 CKOpEHHE 22.00.2023 *adopatopus 1o
HU .09.
yerop ¢uzuke TP
1 [IepBe1it 3akoH HproToHAa. E:gszTBzﬂHH o bubnmoreka [JOK
Bexrop cuiibt 27.09.2023 patop https://m.edsoo.ru/ff0ae612
¢usuke TP
Bropoii 3akon Herotona. Ludposas Bu6muotexa [JOK
12 . naboparopus 1Mo
PaBHOelicTBYIOIIASA CHIIa 28.09.2023 https://m.edsoo.ru/ff0ae72a
¢usuke TP
Tpertnii 3akoH HproToHA. Ludposas bubnuoreka [IOK
13 naboparopus 1Mo
Cyniepnio3unus cui 29.09.2023 https://m.edsoo.ru/ff0ae982
¢uzuke TP
Pemenue 3amay Ha
14 MPUMEHEHNE 3aKOHOB bubmmorexa [JOK
P 04.10.2023 https://m.edsoo.ru/ff0aeb6c
Hprorona
udponas
15 Cuna ynpyroctu. 3akoH ['yka Ea6¢(;paTo Us 110 bubmorexa HOK
ypy ' y 05.10.2023 patop https://m.edsoo.ru/ff0aeca?
¢usuke TP
16 Pemenue 3agau nmo reme
«Cuna ynpyroctm» 06.10.2023
JlaGoparopHas pabota oBa
17 «Om I:: Ten?:mﬂeieCTTKocm J];Ia%%))paTBoﬂm o bubmmorexa [JOK
pel 11.10.2023 patTop https://m.edsoo.ru/ff0aee28
MPYKUHBD» ¢uzuxe TP
udponas
18 Cuna TpeHus J];Ia6(£paT0 U 110 bubmmorexa [TOK
P 12.10.2023 patTop https://m.edsoo.ru/ff0af738
¢uzuxe TP
19 Pemenue 3anau mo teme bubmmoteka IIOK
«Cuna TpeHus» 13.10.2023 https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabota Hudposas
20 "Onpenenenue nabopaTopus 1Mo bubnuoteka [JOK
KO3 pUIMEeHTa TpeHUs 18.10.2023 = ¢usuxe TP https://m.edsoo.ru/ff0af8be
CKOJIb)KeHUS"
Pemrenue 3agad mo reMme
21 "3akonbl HetoToHa. Cuia bubmorexa [IOK
' y 19.10.2023 https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus
Cwuta TSKECTH M 3aKOH Hudposas
29 BCEMHPHOTO TATOTCHHUS. nabopaTopus 1Mo bubmuoreka [{OK
Y ckopenue cBOOOTHOTO 20.10.2023 = ¢wuzuxe TP https://m.edsoo.ru/ff0af044

majgeHust



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Ypok-koHbepeHIus Hudposas
" JIBH>KEHHUE TEJI BOKPYT nabopaTopus 1o
2 TP
3 IPaBUTALMOHHOIO LIEHTPa 95.10.2023 ¢busnke
(Conneunas cucrema).
lamakTukn"
Pewenne 3amad o reme
24 "Cuna TSDKeCTH U 3aKOH bubmmorexa LJOK
" 26.10.2023 https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
[lepBas kocMHuueckas udponas
25 CK(? octs. HeBecomocTh u JLIIaG(ﬁpaTO usi TI0 bubamorexa LOK
P ' 27.10.2023 patop https://m.edsoo.ru/ff0af33c
Ieperpy3Ku ¢uzuke TP
PaBHOBecue MaTepuaibHOI Hudposas
TOYKH. AOCOIIOTHO TBEPOE naboparopus 1o
26 Teno. PaBHoBecue TBEPIOTO ¢usuke TP bubmorexa HOK
' e e 08.11.2023 hitps://m.edsoo.ru/ff0afe36
TeJa ¢ 3aKPeTIEHHON OChIO
BpAaIICHUS
97 MowmeHT cunsl. LeHTp EapéqcszTBzﬂHﬂ o
THKECTH 09.11.2023 PEToP
¢usuke TP
Pemenue 3anay no teme
28 "MowmeHnT cunsbl. LleHT bubmmorexa [IOK
| ' P 10.11.2023 https://m.edsoo.ru/ffOb02b4
TSKECTH
IToaroroBka K KOHTPOJIBHON
29 paborte 1o Teme bubnuoreka [IOK
"MexaHnuecKkoe IBUKEHHE. 15.11.2023 https://m.edsoo.ru/ffOb0408
B3aunmopeiictBue ten"
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubmorexa LOK
N . ' 16.11.2023 https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynsc Tena. MMirynse Hudposas
31 CUJIBL. 3aKOH COXpaHEHUs naboparopusd no  bubmmoreka [JOK
UMITyJibca. YIpyroe u 17.11.2023 ¢wusuxe TP https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3anMOJECHCTBHE
Pemienue 3aau o teme
32 "3aKOH COXpaHEHUs bubmmorexa [IOK
"p 22.11.2023 https://m.edsoo.ru/ff0b096c
UMITYJIbCa
VYpoxk-koHpepeHuus Hudposas
33 PeakTuBHOE NBUKEHUE B 93.11.2023 naboparopus 1o
IIPUPOJE U TEXHUKE" ¢uzuke TP
34 Mexanudeckas paborta u E:gprTBaﬂHH . bubnuotexa [JOK
MOIIHOCTb 24.11.2023 Opatop © https://m.edsoo.ru/ff0b0a84

¢uzuke TP



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

Pabota cHIIBI TSIKECTH, CHIIBI

Hudposas

bu6nmoreka [IOK

35 naboparopus 1Mo .
YOPYTOCTH U CUJIbI TPEHUS 29.11.2023 (usike TP https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora Hudposas
«Ormpenenenue pabOThI CHUITBI nabopaTopus 1o
36 TPEHHUS IPU PABHOMEPHOM ¢uzuke TP
NBIDKEHHUHU TeJIa I10 30.11.2023
FOPHU30HTAIIbHOU
MTOBEPXHOCTU»
37 CBs3b 5HEprUH U pabOTHI. Ha%?)pZBzﬁ o
TOpUS T
[ToTennmanpHas sHEPTUs 01.12.2023 patop
¢uzuke TP
Kunernueckas sneprus. udponas
38 Teopema o KI/IHCTI/IzeCKOﬁ Ea6¢(;paTo us 110 bubmotexa [JOK
P 06.12.2023 . CPATOP https://m.edso0.ru/ffob0c32
SHEPTHH ¢uzuke TP
Hudposas
39 3aKOH COXpaHEHUS SHEPTUU B HABOnATONHS IO
MEXaHHUKE 07.12.2023 patop
¢uzuxe TP
JIaGoparophas paboTa udposas
40 «3 EGHI/II; 3aK(I:Ha nHa6%))paTo us 1o bubmmorexa LIOK
Y 08.12.2023 patop https://m.edsoo.ru/ff0b12fe
COXpaHEHUS DHEPTUM» ¢uzuke TP
41 KonebarenpHoe NBUKEHUE U J];Ia%(ﬁp ZTBE}IM o bubnuoreka [{OK
€ro XapakTepUCTUKU 13.12.2023 patop https://m.edsoo.ru/ff0b1858
¢uzuxe TP
3aryxaromue KoneOaHusl. udponas
42 BI)II}-,I K IG_DLII-IHBIG KoJieOaHus J];Iag)paTo U 110 bubmmorexa [IOK
YA ' 14.12.2023 patTop https://m.eds00.ru/f0b20f0
Pe3onanc ¢uzuxe TP
43 MaremaTuueckui u Ea%?;pz:zﬂm o
MPY>KUHHBIA MasTHUKU 15.12.2023 patop
¢uzuke TP
VYpok-uccnenoBanue Hudposas
44 «3aBUCUMOCTb NepUoa naboparopus 1o bubnuotexa [JOK
KoJIeOaHUH OT JKECTKOCTH 20.12.2023 ¢wusuxe TP https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChl Tpy3a»
[IpeBpamenue sHepruu npu Lupposas
45 nabopaTopus 1o
MEXaHHUYECKUX KOJICOAHMSIX 21.12.2023
¢uzuke TP
JlabopaTopHas pabota Hudposas
46 «Ornpenenenre 4acToThl U nabopaTopus 1Mo bubnuotexa [JOK
nepuoja Kojaedanui 22.12.2023 ¢wuzuke TP https://m.edsoo.ru/ffOblaec

MPYKUHHOT'O MAasITHUKA»
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JIaboparopHast pabota Hudposas
«IIpoBepka HE3aBUCHMOCTH nabopaTopus 1o
47 Iepuojia KojieOaHuii rpysa ¢usuxe TP bubmorexa [IOK
P pysa, 27.12.2023 https://m.edsoo.ru/ffob197a
MOJIBEILIEHHOTO K HUTH, OT
MAacchl Ipy3a»
MexaHu4eCKHe BOJIHBI. Hudposas
48 CBoiicTBa MEXaHMUECKHUX naboparopus 1o | Bubmuoreka [JOK
BoJIH. [IpononpHbIe 1 28.12.2023 ¢wusuke TP https://m.edsoo.ru/ff0b21fe
MOTIePEYHbIE BOJIHBI
Ypok-koHbepeHIus Hudposas
49 "MexaHUYeCKre BOJIHBI B naboparopus 1o
TBEpAOM Teie. CelicMuueckue 29.12.2023 = ¢wuszuke TP
BOJIHBI"
3Byk. Pacnipoctpanenue u Hudposas
50 naboparopus 1o
OTpa)KEHHE 3BYyKa 10.01.2024
¢uzuke TP
Ypoxk-uccienoBanue Hudposas
51 Hab6mroenre 3aBUCHMOCTH 11.01.2024 nabopaTopus 1Mo
BBICOTHI 3BYyKa OT 4aCTOTHI" ¢uzuxe TP
I'pomMKOCTB 3ByKa U BBICOTA Hudposas
52 TOHA. AKYCTUYECKHI 12.01.2024 naboparopus 1o
pe30HaHC ¢usuxe TP
Ypok-koH(pepeHIus ngposas
53 "SI;)JH)T azlib KpI/I I/IHH(b a3BYK B J];Ia6%))paT0 U 10 bubmorexa LOK
passy passy 17.01.2024 patop https://m.edsoo.ru/ff0b23ca
IIPUPOJE U TEXHUKE" ¢uzuke TP
IToaroroBka K KOHTPOJIBHON
54 paborte 1o Teme "3aKoHbI bubnnorexa [JOK
coxpaHeHus. MexaHn4eckue 18.01.2024 https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJHBI"
KonTponbHas pabota mo teme
55 "3aKOHBI COXPaHEHUS.
Mexanudeckue KoaeOaHus u 19.01.2024
BOJIHBI"
DNEKTPOMarHuTHOE MOJIE. Luposas bubmuorexa [IOK
56 nabopaTopus 1o
DNeKTPOMarHuTHbIE BOJIHBI 24.01.2024 https://m.edsoo.ru/ff0b2abe
¢uzuxe TP
N Hudposas
57 CBoiicTBa 2NIEKTPOMATHUTHBIX 1aB0DATOPIA IO
BOIH 25.01.2024 PATOP
¢uzuke TP
Ypok-koH(pepenuus "llkana ndposas
58 3J1peKT OMa(.lr)‘HrI)/ITH]i,IX BOJIH Eagﬁpam us 1o Bubmmorexa [IOK
P ' 26.01.2024 patop https://m.edsoo.ru/ffOb2fe6

HUcnonk3oBanue

¢uzuke TP
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BJIGKTpOMaI‘HI/ITHLIX BOJIH dJIs1
COTOBOI1 cBA3M"

Ypoxk-uccienoBaHue Hudposas
"N3y4yeHune cBOMCTB nabopaTopus 1Mo
59 3JIEKTPOMAarHUTHBIX BOJIH C ¢uzuke TP bubamorexa LOK
31.01.2024 https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOUIIHBHOTO
tenegpona"
Pemrenne 3agaq Ha
60 oTpezieNIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMarHUTHON 01.02.2024
BOJTHBI
DneKTpOMarHuTHas MpUpoaa udponas
61 cBeTa IZ:KO OCTh CBGTZ o Ea6¢(;paTo us 1o bubmmorexa [JOK
- RopocT! ‘ 02.02.2024 patTop https://m.eds00.ru/ff0b31d0
BonnoBsie cBONCTBA CBETa ¢usuke TP
Hcrounuku cgera. Hudposas
62 [IpssmonuHeitHOE nabopaTopus 1Mo bubnuorexa [IOK
pacrpoCcTpaHEHUE CBETA. 07.02.2024 ¢dwusuke TP https://m.edsoo.ru/ff0b3658
3armenust Connua u JIyHbl
3aKOH OTpPa)KCHUs CBETA. Hudposas
63 3epkaina. Pemienue 3ainau Ha naboparopus no  bubmmoreka [JOK
IIPUMEHEHHE 3aKOHA 08.02.2024 = pusuxe TP https://m.edsoo.ru/ff0b38c4
OTpakKeHHUS CBETa
Hudposas
[Ipenomiienue cBeta. 3aKoH bubmmnoreka HOK
64 naboparopus 1Mo
MIPEJIOMJICHUS CBETA 09.02.2024 https://m.edsoo.ru/ffOb3aea
¢uzuke TP
[TonHoe BHyTpeHHEE Hudposas
OTpa)KEHHE CBETA. naboparopus 1o
65 Hcnonb30BaHMe TTOTHOTO ¢uzuke TP bubmorexa LOK
14.02.2024 https://m.edsoo.ru/ff0b3c5c
BHYTPEHHETO OTPAKCHHUSI B
ONITUYECKUX CBETOBOJIAX
JlabopaTopHas pabota Hudposas
"HccnenoBanue 3aBUCUMOCTH nabopaTopus 1Mo
66 TP
yTJa MPeIOMIICHHSI CBETOBOTO 15.02.2024 ¢busuke
Jyda OT yIJia MajeHus Ha
rpanuue "Bo3nyx-cTekino""
Ypok-koHbepeHIus Hudposas
"Mcnonb30BaHuE MOTHOTO nabopaTopus 1Mo
67 : TP
BHYTPEHHETO OTPaKCHHUS 16.02.2024 ¢busuke

CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBI3b"
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Jlumsel. OnrTnyeckast cuiia

Hudposas

bu6nmoreka [IOK

o8 JIMH3bI 21.02.2024 Aabopatopus no https://m.edsoo.ru/ff0b3f2c
¢usuxe TP
69 [TocTpoenue n3o0paxeHuil B bubnmnoreka HOK
JIMH3aX 22.02.2024 https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabota Hudposas
70 "OnpeneneHue GOKyCHOTO naboparopus no  bubmmoreka [JOK
pPacCTOSIHUS U ONTHYECKOU 28.02.2024 ¢wusuke TP https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEH JTMH3BI"
Ypok-koH(pepeHIus ndposas
71 "Opl'ITI/I‘lng)I/IS J'II/II;I-IBOBBIC nuag)paTo us 1o bubmmorexa LIOK
29.02.2024 patop https://m.edsoo.ru/ff0cOa7e
pubopsr" ¢uzuxe TP
79 I'na3 xak onrtudeckas bubnunoreka LIOK
cucremMa. 3peHue 01.03.2024 https://m.edsoo.ru/ff0b4684
Ypok-koHbepeHIus
7 " .K
3 JledexTsl 3penus : aK 06.03.2024
COXPaHUTH 3pEHUE
Pasnoxxenue 6enoro csera B Hudposas
74 cnektp. OnbiTel HetoTOHA. naboparopus no  bubnuoreka [JOK
CnoxxeHue cneKkTpaibHbIX 07.03.2024 ¢wusuke TP https://m.edsoo.ru/ffOc0f4c
uBeToB. Jlucnepcus cBera
JIaGoparopHas paboTa Hudposas
"ONBITHI IO Pa3I0KEHUIO nabopaTopus 1o
0eJI0ro CBEeTa B CHEKTP U ¢uzuke TP
75 BOCIIPUSTHIO 1IBETA bubmmorexa [TOK
P R 13.03.2024 https://m.edsoo.ru/ff0cOe2a
MIPEIMETOB IPH UX
Ha0JII0/IEHUH Yepe3 I[BETOBbIE
¢bunabTpel"
Ypok-nipaktukym "BoaHoBbIE Hudposas
76 CBOICTBa CcBeTa: AUCIEPCHS, naboparopus 1o
uHTepPepeHus u 14.03.2024 ¢Pwusuxe TP
mudpakims"
77 Omnsite Pesepdopaa u bubmmoreka [JOK
IJIaHETapHask MOJENIb aTOMa 15.03.2024 https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens
aToMa bopa 20.03.2024
Hcnyckanue u noryionieHme
79 cBeTa aToMoM. KBaHTBI bubmmorexa [IOK
) ’ 21.03.2024 https://m.edsoo.ru/ff0c144c

JInnenyaThIe CIIEKTPHI
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YPpoK-IIpaKkTUKyM

bu6nmoreka [IOK

"H
80 a6HIOHeHIfe CHEKTPOD 22.03.2024 https://m.edso0.ru/ff0c1550
UCITyCKaHUS
81 PannoakTHBHOCTH M €€ BHJIBI bubmorexa LOK
A A 03.04.2024 https://m.edsoo.ru/ff0c1672
82 CrpoeHue aTOMHOTO siipa. bubnmoreka [JOK
Hyxknonnas Mmoaens 04.04.2024 https://m.edsoo.ru/ffOc18ac
83 PanguoakTuBHEIE bubnunorexa LIOK
npespatienus. M3oromsl 05.04.2024 https://m.edsoo.ru/ffOclal4
Pemenue 3agad mo teme:
84 "PagroakTHBHBIE bubamorexa LIOK
" 10.04.2024 https://m.edsoo.ru/ff0clb4a
MIPEBPAIICHUS
85 I1
€puoJ moJypacmnaja 11.04.2024
Ypoxk-koHpepeHuus
86 "PannoakTuBHBIC U3TyUEHUS bubnunoreka LIOK
B MPUPO/JIE, METUIIUHE, 12.04.2024 https://m.edsoo.ru/ff0c2126
TeXHUKe"
SlnepHble peakuu. 3aKOHBI
87 COX paHeHEﬂ BaHSII[OBOFO 51 bubmorexa HOK
P P 17.04.2024 https://m.edsoo.ru/ff0c1c58
MAacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX bubnnorexa [JOK
sinep. CBsi3b MacChl U DHEPTUU 18.04.2024 https://m.edsoo.ru/ff0cld7a
89 Pertenne 3aga4 mo reme
"Anepubie peakuun"” 19.04.2024
Peakiinu cuHTE3a U JEICHUS
90 sanep. UcTOYHUKY DHEPrUun bubmorexa LOK
p- . p 24.04.2024 https://m.edsoo.ru/ffOc1e88
ConHia u 3BE3]
VYpok-koHpepeHus
"SI nepHast SHEpreTuKa.
1 N
9 HGI/ICTBI/IS[UpaJII/IoaKTI/IBHI)IX 95.04.2024
W3JTyYeHUH Ha )KUBBIC
OpraHusmsl"
[ToaroToBka Kk KOHTPOJIBLHOU
pabote 1o Teme
92 "DIEeKTPOMAarHUTHOE TOJIe bubmorexa [IOK
’ 26.04.2024 https://m.edsoo.ru/ff0c223e
DNIEKTPOMArHUTHBIE BOJTHBI.
KBanToBBIE IBI1CHUS"
93 KonTponbhas pabota no teme
"DIeKTPOMAarHUTHOE TIOJIE. 30.04.2024
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DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

[ToBTOpeHME, 0000IIEHNE.

94 JlaGopaTopHbie pabOThI 11O bubmorexa LOK
N 02.05.2024 https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictue Ten"
[ToBTOpeHME, 0000IIEHNE.

95 Pewrenue pacueTHbIX 1 bubnmoreka [JOK
Ka4eCTBEHHBIX 3aJ1a4 IT0 TEME 03.05.2024 https://m.edsoo.ru/ff0c2572
"TennoBsie npouecch”

[ToBTOpenue, o0o0IEHHE.

96 Pewrenue pacueTHbIxX U bubmmoreka [JOK
Ka4YeCTBEHHBIX 3aJ1a4 II0 TEME 10.05.2024 https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX aBurarencii”

[ToBTOpenue, o6o0IEHNE.

97 Pemienue pacueTHbIx 1 bubmmoreka [JOK
Ka4YeCTBEHHBIX 3a71a4 II0 TEME 15.05.2024 https://m.edsoo.ru/ff0c2b30
"KII[ snekTpoycTaHoBOK"

[ToBTOpenue, o6o0IIEHNE.
98 JIaboparopHbie pabOTHI 0 bubmmorexa [JOK
16.05.2024 https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbl€ SIBICHUS"
[ToBTOpEeHue, 06001IEHNE.

99 PaboTa ¢ TekcTaMu 10 TeMeE bu6nmorexa LIOK
"3aKOHBI COXpPAHEHUS B 17.05.2024 https://m.edsoo.ru/ff0c2d6a
MexaHuke"

IToBTOpenue, o0o0IEeHNE.
100 Pabota ¢ TekcTaMu 1o TemMe bubmorexa HOK
22.05.2024 https://m.edsoo.ru/ff0c2e82
"Kojebanus v BOJHBI"
IToBTOpenue, o0o0IEeHNE.
101 Pabora ¢ Tekctamu o Teme bubmorexa HOK
23.05.2024 https://m.edsoo.ru/ff0c3044
"CBeToBbI¢ SBICHUS"
IToBTOpenue, o6o0IIEHNE.

102 Pabota ¢ Tekctamu 1o Teme

"KBanToBas u anepHas 24.05.2024

¢uzuka"
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7. KoppexkuuonHnasi padora

[Tpunoxenue 2
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