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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHOi paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢u3MKN Ha NEATeThbHOCTHOM OcHOBe. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUM;

OCBOGHHME METOJOB pEIICHHS MPOCTEUIIMX Pacy€THBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHI HAOIIOAATh IPUPOIHBIE SIBIICHUSI U BBIMOJHATH OIBITHI,
nabopaTopHble pabOTBI M JKCIEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJIIOUYask UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHOM JIeSTEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

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



JabopaTopHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4arOT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHnue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWi,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHUH. B3auMoaelcTBHE Tell KAaK MpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM IUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTB.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThI CUJIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJIa T10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/ieHue Tpy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HaueHue Ui *KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre OCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBukeHrne. HepaBHoMepHOe nmpsMoianHeHOe nBMkeHHe. CpeaHsas U MTHOBEHHAS
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNpPYTroOCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. [loTeHnanbHas 3Heprus Tea, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHue MexaHM4eCcKoro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JIBHXKECHUSL.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoO/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIHHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH IMpeloMieHUs cBera. llonHoe BHYTpeHHeEe
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nuna3e. OnTrueckas cucreMa (hoTtoarmapara, MUKpOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepreTtvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUW HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajis 00y4JaroIuxcs, BBIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKkTep JaHHOTO pa3jielia peain3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paCMoO3HABaTh M HAYYHO OOBACHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA INPEBPAILLICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OPYIOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrM4eCKOro BOCIIUTAHHUS :

e - OpHUCHTANUS HA TPUMEHEHHWE (DU3MUYCCKUX 3HAHWUU JUIsl PEIICHHUs 3a7ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPAKTHUYECKYIO
JIESITEILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUIA, B TOM YHUCJE (POPMYITHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIEePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBIABIATH B3AUMOCBSI3H MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHMS Ha OKpPYXalOIIyK Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUSI,;



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMIESCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIEJIaTh BHIBOJBI C HCIIOJIb30BAHHEM JISTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
TOAXOJISIIIETO ¢ YYETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1aro»keIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEepUMEHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHMIO: paclpeiessTh poJd, O0CYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kadye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBATBCA B  PA3JIMYHBIX IMOAXOJAX TMPHUHATHS  PEIICHHUHA
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa L€ U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce peaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHSA:  (U3MUECKME M XUMHUYECKHE  SIBJICHMS,
HAOIOIeHNE, AKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpHUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, epeava JaBjIeHus TBEPAbIMU TEIaMHU, )KUJKOCTIMHU U ra3aMu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBJICHUE HM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tea,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHUUAJIbHASl JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYEeCKON



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacrno3HaBaThb MPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UUECKUX SBICHUA WIH
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAcChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUN (3aBUCMMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKHX BEIMYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPHU BHINOJTHEHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, IMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, YCTPOWCTBO BOAOIPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PUZNUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy GU3MUECKOTo CoAepKaHus, CIIpaBOYHbIE MaTepUabl, pECypChl
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAINU (HU3UIECKOTO COACPKAHUSA, B TOM
qHCclie MyOJIMYHO JIe]aTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBaHUM, IPU ITOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;

IIPU BBIMOJTHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUHN PAaCIPECIISITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI TMap, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKLUS, U3IIy4YEHHUE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHUID WX XapaKTEPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoae, usiydeHue ConHua, 3amMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOIUTH NPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MAalIMHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/lyXa, JIEKTPUUYECKUN 3apsi, cuila
TOKa, D3JIEKTPUYECKOE HANpsHDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYHUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIEH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MATEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YMHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTrMYECKUX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peumate pacy€THbIE 3aJadyd B 2—3 JIEWCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopMyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMble il €€ pelIeHUs, MPOBOAMTH pacu€Thl W CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NUYECKON BETUUNHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE IPEANOJIOKEHNE, OLEHUBAaTh IPAaBWIBHOCTh IOPSIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB Tell (KamWJLISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl IpPU MU3JIYYEHHHM OT LBETa M3Jydarolled (Morionaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
oWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUSs, OMUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

POBONUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 IPOBOAHUK, OT HANPsKEHUS HAa IIPOBOJHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yAbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUIE€ TaOJIUI] U TPAPHUKOB, J1€/IaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIys NPEMJIOKEHHOW WHCTPYKLIHH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPOM HAa UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTaTelb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  MPUMEPAX)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh MOUCK HMHPOpMAIMK  (PU3NYECKOTO COAECpKaHUSI B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAayYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHHBaTh COOCTBEHHBIM BKJAJ B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh TMOHATUA: CHUCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIy4deHus,
M30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKeHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
NBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOrMYECKOE JEHCTBHE BUAMMOIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUIa YNPYTOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsi SHEPT U, ITOTHASI MEXaHUYECKask SHEPIHsl, IEPHO]
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HaYeHUs1 W €IUHULBl (U3UUYECKUX BEIWYUH, HAXOAUTHh (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 33aJ]aul 3alUChIBaTh KPATKOE yCIOBUE, BBIABIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh TMPU MOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

NPOBOAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WIN
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEMHOE pacIpOCTPaHEHHE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crmocoda U3MEpPEHUs
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBHCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTam HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4ecKass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENIO, TOUYEYHBIH HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUSA WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH H3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIATh TIOMCK HMH(POpPMAIMH  (PU3NIECKOTO  COACpXKaHHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUYUHBI U UX
HU3MCPCHHUC

04.09.2024

06.09.2024

11.09.2024

VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl P TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

13.09.2024

Kaxk ¢uzuka u aqpyrue ectecTBeHHbIE
HAYKU U3y4aroT IPUPO.Y.
EcTecTBEeHHOHAy4HBIN METO/
no3HaHus. Onucanue GU3NYECKuX
SBJICHUH C IIOMOILBIO MOZIENEN

18.09.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI; JaJIbHOCTH MOJIETA
apuKa, MyneHHOTO

20.09.2024



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIIIE, YeM
OoJibile BhICOTA MMycKa"

Crpoenue BemectBa. OMbITHI,

bub6nmoreka [IOK

7
AORASBIBATOTIIE MICKPETHOE 25.09.2024  https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA

8 JIBY>KeHUE YacTHUII BEIISCTBA bubmaorexa LIOK

teet 27.09.2024 | nhttps://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OnbITHI 1O

9 HAOJIFOJEHUIO TEILIOBOrO 02.10.2024
paCIIMPEHHSI Ta30BY

1 A

0 IperaTHbIE COCTOSTHUS BEIIECTBA 04.10.2024
B3aumocBs3b Mex 1y cBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX

11 COCTOSTHUSIX B MIX bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. 09.10.2024  https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBHKEHUE.

12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa [JOK

p p p 11.10.2024 @ https://m.edsoo.ru/ff0a05c6
JIBHYKEHUE
bu6nmorexa LIOK
13 CKopocTe. EMHHIB CKOPOCTH 16.10.2024 @ https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTty 1 BpeMeHH ABMKEHUA bubmorexa LIOK
T P g 18.10.2024 | https://m.edsoo.ru/ff0a0aed
Hue . 3aKo e .
15 B:apll);: ﬂeﬁchIfI{eHT};an:; npuYnHa Bubmuorexa LIOK
g p 23.10.2024 | https://m.edsoo.ru/ff0a0c10

HN3MCHCHUA CKOPOCTH ABUIKCHUSA TCII



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

ITnotHoCTh BemectBa. Pacuer

bubnunorexa LIOK

16 Macchl 1 00beMa Tea 1o ero 25.10.2024  https://m.edsoo.ru/ff0a0fee
ILIOTHOCTH
JlaboparopHas pabota
17 «Omnpenenenue MIOTHOCTH TBEPAOTO 06.11.2024
TEIA»
18 Pemenwne 3agay mo teme bubmuorexa [IOK
"ITinoTHOCTH BemecTna" 08.11.2024  https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
19 B3aumoencTsus Ten. Cuina 13.11.2024
ynpyroctu. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmariun) NpyKUHBI OT 15.11.2024
MPUIIOKEHHON CHITB»
21 SBnenne Tarorenusa. Cuia TAKECTH 90.11.2024
CBs13b M@Ky CUJION TSKECTH U
22 Maccoi tena. Bec tena. Pemenne bubnnorexa [JOK
e ' " 22.11.2024  https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TsHKecTH
Cuia TsKeCcTH Ha HUX IIAaHETaX.
23 dusnueckue xa ali[feyr HCTUKH Bubmiorexa IOK
P P 27.11.2024 | https://m.edsoo.ru/ff0a1502
ILUTAHET
but6mmorekxa [IOK
24 Msweperme e Junavomerp 29.11.2024 | https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
2 B .H
> e Tesa. HepecoMocth 04.12.2024 | https://m.edsoo.ru/ff0al778



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

26

CrnoxxeHue AByX Cull,
HaIpaBJICHHBIX 1O OJHON MPSMOM.
PaBHOpelicTBYIOIIAS CHIT

06.12.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0ala70

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoje u
TEXHUKE

JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIBI JaBIICHUS U
XapakTepa COMPHUKACAIOIINXCS
ITOBEPXHOCTEMN

Pemenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

11.12.2024

13.12.2024

18.12.2024

20.12.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [{OK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amau mo remaMm: «Bec
tenay, «I'paduueckoe n3oOpaxkeHue
cuny», «CUiIbeDy,
«PaBHOIEUCTBYIOIIAs CUIDY

25.12.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHas pabora o Temam:
«MexaHndecKkoe IBIKEHIE,
«Macca, TNIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuip»

27.12.2024

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIWYCHUA OaBJICHUA

10.01.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBrenue ra3za. 3aBUCUMOCTD

bubnunorexa LIOK

34 ¢
AABIICHNA Ta33 O 00LEMa, 15.01.2025 https://m.eds00.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBieHusa TBEPALIMU
35 TGJII;MI/I KUIKOCTSIMU U Ir)asaMI/I Bubmorexa HOK
’ ' 17.01.2025 https://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHIIBI Bubmaorexa ITOK
22.01.2025 | https://m.edsoo.ru/ff0a2718
TSDKECTHA
37 Pemenune 3amad no teme «/laBinenue bubnunoreka LIOK
B JKUIKOCTH U rase. 3axod [lackamsy 24.01.2025 | https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coo00
CODTATOIHEC COCY BT 29.01.2025 | https://m.edsoo.ru/ff0a2970
39 I'napaBnuueckuii mpecc Bubmiorexa OK
P P 31.01.2025 | https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
SKUIKOCTHBIM HacoC 05.02.2025
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBAHUS BO3 HOU
41 0}6’I(I)IJ'IOLIKI/I ZemMitn B:E;IHMOCTL bubmorexa HOK
’ 07.02.2025  https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTo JaBICHHS OT BBICOTHI
HaJ YpOBHEM MOps
4 Bec Bo3nyxa. ATmMochepHoe bubmuoreka [JOK
JaBJIICHUE 12.02.2025 @ https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bubnmnorexa [JOK
nasnenus. OneitT Toppuyerm 14.02.2025  https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTB aTMOC(EepHOTO

bubnunorexa LIOK

44 AAABIICHIA OT BLICOTEL Hax yPOBHEM 19.02.2025 @ https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnmnoreka HOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX 21.02.2025  https://m.edsoo.ru/ff0a2fc4
46 Pentenue 3amau mo teme "
AtmocdepHoe naBieHue" 26.02.2025
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [IOK
by ‘ 28.02.2025  https://m.eds0o.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabora
48 «OrnpeseneHue BbITAIKUBAOLIEH Bbu6motreka [JOK
CHWJIBI, IEHCTBYIOIIEH Ha Teo, 05.03.2025  https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH Beca
49 Tena B BOJIE OT 00bEMa bubmiorexa LOK
. 07.03.2025  https://m.edsoo.ru/ff0a3514
MOTPYXEHHON B )KHUJIKOCTh YaCTU
Tena»
bu6nmorexa LIOK
IT
50 flaparie ter 12.03.2025 @ https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHCcTpynpoBaHue apeomeTpa in
1
5 KOHCprHpOBaH"Me JIOJIKU U 14.03.2025
ornpeeNieHue eé
rpy30MOABEMHOCTH "
59 Pemienne 3agau 1mo Temam: bu6nunorexa LIOK
«IlnaBanue cynos. 19.03.2025 | https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosayxomnaBanue», «/laBienue
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»

53

KontponbHas pabora o Teme
«/laBneHue TBEpABIX TEII,
JKUAKOCTEU U
ra3oB»/Bcepoccuiickas
poBepoyHas paboTta mpu
IIPOBEICHUH C HUCIOJIb30BAHUEM
KOMIIbIOTEpA

21.03.2025

54

Mexanunueckasi pabota

02.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

56

MorHocTts. EquHuIisl MOIIHOCTH

Vpok-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MpH
MoaBEME IO JecTHUIE"

04.04.2025

09.04.2025

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

[IpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuit Ha peryare

11.04.2025

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHil
PaBHOBECHSI phIUara

0.5

16.04.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

59

60

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddunment noneznoro neicTBust
Mexanuzma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTH

0.5

18.04.2025

23.04.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

25.04.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

66

67

MexaHnyeckas dHEeprusi.
Kunerndeckas n noreHuuanbHas
SHEPIHUs

3aKOH COXpaHEHMS] MEXaHUYECKOM
SHEPIruu

Y POK-3KCIIEPUMEHT I10 TeEME
"DKCIIEPUMEHTAJILHOE OIPECIICHHUE
W3MEHEHHUs KUHETUYECKOU U
MOTEHLUATBHON PHEPTHH MTPU
CKaThIBaHUH TeJia 10 HAKJIOHHOM
IJIOCKOCTH"

KonrponbHas pabora no reme
«PaboTta 1 MOIIHOCTB.
Oueprusi»/Beepoccuiickas
npoBepouHas paboTa npu
IIPOBEJCHUH Ha OyMaXKHOM
Hocutene [LLA

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MeXxaHuuecKkoe
nBrxeHue"

PesepBHblit ypok. Pabora ¢

TekcTaMmu 1o Teme "JlaBieHue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

30.04.2025

14.05.2025

16.05.2025

21.05.2025

22.05.2025

23.05.2025

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ad4ee6

bubmmoreka IIOK
https://m.edsoo.ru/ffOa4ffe

68

PesepsHslit ypok. Pabora ¢
TekcTaMu 1o Teme "Pabora.
MoiHoCTb. DHEprus"

23.05.2025



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KMHETUYECKOM 1 bubnmnoreka HOK
TEOPUHU U UX ONBITHBIE 03.09.2024  https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 M 1
acca u pa3Mep aTOMOB U MOJIEKYJI 06.09.2024
Mogenu TBEPIOrO, KUIKOTO U
3 ra3§06 a3HoI;H0 COCTO?III{lI/If/'I 1 bubmmorexa [JOK
P 10.09.2024 = https://m.edsoo.ru/ff0a540e
BelIeCTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 i 1
COCTOSIHI/II/IUBGHIGCTBa Ha OCHOBE 13.09.2024
MTOJIOKEHUN MOJIEKYJISIPHO-
KHHETUYECKOUN Teopuu
5 Kpucranmmaeckue u amopdusie 1 bubnnorexa [JOK
Tena 17.09.2024 = https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepxHOCTHOE HATSIKEHUE 20.09.2024  https://m.edsoo.ru/ff0a5530
7 TenoBoe pacliupeHue u cxaThue 1 Bubmmorexa [IOK
P P 24.09.2024  https://m.edsoo.ru/ff0a5a26



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

Temnepatypa. CBsi3b TeMIIEpaTypbl

8
CO CKOPOCTBIO TEIIOBOTO JABHKEHUS 97 09.2024
YaCTHI]

9 Buytpennss sneprus. CriocoOsl bubnuoreka [JOK
W3MEHEHUS BHYTPEHHEH SHEpruun 01.10.2024  https://m.edsoo.ru/ff0a5c60

10 Bunel remonepegaun Bubmaorexa ITOK

P 04.10.2024  https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

1 HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnuorexa [IOK
BEILIECTB U MAaTEPHAJIOB B IEIISIX 08.10.2024  https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KomuuecTBo TEIIOTHL. Y nebHAs bubnunoreka LIOK
TEIUIOEMKOCTh 11.10.2024  https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca.

13 TemooOMeH U TeIOBOE bubmorexa HOK

15.10.2024 = https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHnas pabora

14 "HccnenoBaHue IBIEHUS bu6nmorexa LIOK
TEII000MEHA MPU CMENTUBAHUN 18.10.2024  https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuvecTBa TEIIOTHI,

15 HE00XO0IUMOTO JIJIsl HATPEeBAHUS
Te€Ja U BBIAEIAEMOr0 UM IIpU 22.10.2024
OXJIAXKICHUH
JlaGopatopHnas pabora

16 "OmnpeneneHue yaeabHOU bubmorexa [JOK

P Y 25.10.2024  https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH BellecTa"



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

DHeprus ToIMBa. Y aenbHas

bubnunorexa LIOK

17
TEIIOTa CTOPAHMS 05.11.2024  https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepAEeBaHUE
18 KPUCTAJIMUECKUX Tel. Y aenbHas bubnnorexa LHOK
P A 08.11.2024  https://m.edsoo.ru/ff0a71d2
TEIIOTA IUIABICHUS
JlaGopaTopHas pabora
19 "OnpeaeieHne yaelIbHOW TEI0ThI Bubmaorexa ITOK
Pt y"n 12.11.2024 = https://m.edsoo.ru/ff0a72fe
IUIaBJIEHUS JIbaa
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Hcnapenue 15.11.2024  https://m.edsoo.ru/ff0a740c
Kunenne. Y gensnas Temiora
mapoo0Opa3oBaHus ¥ KOHIEHCAINH.
21 3a§I/ICI/II€IOCTb TeEMIIEpPAT ; bl ) buGnuorexa [IOK
batyp 19.11.2024  https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(epHOro
aBIICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
29 pabora "Onpenenexnue bubmuoreka [JOK
OTHOCHUTEIBHOU BIAXKHOCTH 22.11.2024 | https://m.edsoo.ru/ff0a7628
BO3yxa"
23 Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3/TyXa 26.11.2024
[TpuHIHIBI paGOTHI TETIIOBBIX
24 i, 11 .
nsurareneif. [lapoBas TypOuHa 99112024
JIBurareinb BHYTPEHHETO CTOPaHHUS
KII/I TerymoBoro nBuraTess.
25 TermnoBele ABUTATENN U 3aIUATA bubnmorexa LOK
A = 03.12.2024 | https://m.edsoo.ru/ff0a7c7c

OKpY>Karolel cpeibl



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMSI U ITPEBPALLICHUS

26 SHEPTHH B TETUIOBBIX MPOIEccax 06.12.2024
[TonroroBka K KOHTPOJIBHOU paboTe
97 1o Teme ""TerioBbIe SIBICHUS. bubmuorexa [IOK
N3menenune arperaTHbIX COCTOSIHUI 10.12.2024  https://m.edsoo.ru/ff0a83f2
BeuiecTa"
KonTponbhas pabota no teme
28 "TemnnoBsie sBieHus. MzmMenenue bubmmorexa [JOK
. " 13.12.2024  https://m.edsoo.ru/ff0a86ae
arperaTHbBIX COCTOSIHUH BEIECTBA
29 DnexTpusanus ten. /[Ba poga
AICKTPUUYCCKUX 3aPsI0B 17.12.2024
Ypoxk-uccienoBanue
30 "DnexTpu3zanus Ten I/IH,'E‘IYKI_II/IGI/I u 90.12.2024
MIPU CONIPUKOCHOBEHUU
31 B3anmoneiicTBre 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3akon Kymnona 24.12.2024  https://m.edsoo.ru/ff0a87e4
DNEKTpUUYECKOE MOJIE.
39 HanpspkeHHOCTD 2JEKTPUUYECKOTO bubmuoteka [IOK
nostst. [IpuHnmnm cynepno3unuu 27.12.2024  https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX MOJEH
Hocurenu snexkTprudeckux 3apsaos.
33 OnemeHTapHbli 3apsa. CTpoeHue 10.01.2025
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bu6muoreka [JOK
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa 14.01.2025  https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHNE bubmuorexa [IOK
CBOMCTB AJICKTPUIECKUX 3aPSI0B 17.01.2025  https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €T0

bubnunorexa LIOK

36 CYIWeCTBOBAHHA. ICTOUHHKH 21.01.2025  https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA

37 JleficTBUS SJIEKTPUYECKOT0 TOKA bubmmorexa [JOK

P 24.01.2025  https://m.eds0o.ru/ff0ag6b2
VYpoxk-uccienoanue "JleiictBue

38 AIIEKTPUYECKOTO TOJIST Ha ) 1 98.01.2025
MIPOBOJHUKH M TUIJICKTPUKH

39 DNeKTpUYECKU TOK B MeTaJljIax, bubmmoreka [JOK
JKUIKOCTSIX U ra3ax 31.01.2025 | https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U e€
COCTaBHBIE YaCTH 04.02.2025
Cuna toka. JlaGopaTopHas pabora

41 "3MepeHune U peryanpoBaHue CUJIbI 0.5 bubmorexa LOK

" P PEryIHP ' 07.02.2025  https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopHas pabora 05 bubmuoteka [IOK
"U3mepeHue u peryiupoBaHue ' 11.02.2025  https://m.edsoo.ru/ff0a9el4
HarnpspKeHus"

ConpoTHBIIEHNE TPOBOIHHKA.
43 Vv eJII)LHoe comn OTIEBJICI—II[I/IG bubnmorexa IOK
g P 14.02.2025  https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTtopHas pabota
"3aBUCUMOCTB IEKTPUYECKOTO
44 COINPOTHUBJICHUS IPOBOJHHUKA OT €TI0 1 bubmmorexa TIOK
P POBOA 18.02.2025  https://m.edsoo.ru/ff0aa738

JUIMHBI, IIJIOIAAH TOIEPEYHOTO
cedeHus u marepuana”



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa ayis bubmmorexa [JOK
P ' A 21.02.2025  https://m.edsoo.ru/ff0aad4a
ydacTKa Lenu
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJIbI
46 TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT bubmmorexa [JOK
> AT pesp P, 25.02.2025  https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MApaLICIBHOE
COCJIMHEHHUS TIPOBOJHUKOB 28.02.2025
JlabGopaTopHas padora "IIpoBepka
48 MpaBuia CJIOKEHUS HANPSIYKEHUI bubnnoreka [JOK
P TIOCIIEIOBATEILHOM 04.03.2025  https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTopHas padora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU bubmuoteka [IOK
napajieIbHOM COE€IMHEHUH 07.03.2025  https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha MprUMeHEHHE
50 3akoHa OMa g pa3InyHoOro bubnmorexa HOK
P 11.03.2025  https://m.edsoo.ru/ffOaaf8a
COETMHEHUS TIPOBOIHUKOB
Pabota u MmomHOCTH
51 3NEKTPUUYECKOT0 TOKA. 3aKOH brbmmorexa LTOK
P ' 14.03.2025  https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlabopaTopHas pabota
52 "OnpeneneHre padoOTHI 1 MOITHOCTH bubmorexa [TOK
18.03.2025 = https://m.edsoo.ru/ff0ab3e0

AIEKTPUIECKOTO TOKa"



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEIN IICKTPUICCKOM

bubnunorexa LIOK

53
sHepruu B ObITy. KopoTkoe 21.03.2025  https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOU paboTe
1o Teme "DIIeKTPUUECKUE 3apsiIbl.
54 3apsoKeHHbBIE TeJII)a " UX o bubmorexa [IOK
P . . 01.04.2025  https://m.edsoo.ru/ff0abd2c
B3aumoeiictBus. [locTosHHbII
AJIEKTPUYECKUM TOK"
KonTponbhas padbora no teme
"DJIeKTpUUECKHE 3aPSIbL.
3apshKeHHBIE Tella U UX
55 B3aumoiecTBuUsl. [locTosTHHBIN bubnnorexa [IOK
AIEKTPUYECKUI 04.04.2025  https://m.edsoo.ru/ff0abea8
ToK'"/Bcepoccuiickas mpoBepovHas
paboTa mpu IpoBEACHUH C
HCIOJIb30BAaHUEM KOMIIBIOTEpA
56 [TocTosiHHBIE MAaTrHUTBI, HX
B3aUMO/ICIICTBUE 08.04.2025
57 Ypok-uccnenosanue "M3yuenue 1 bubmuoreka [IOK
TOJIEH MOCTOSTHHBIX MarHUTOB" 11.04.2025  https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie
58 3eMITi ¥ eT0 3HAYCHUE JIIS )KU3HU brbmmorexa [TOK
8 15.04.2025  https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneIT OpcTena. MarauTHoe nose
59 AIEKTPUUYECKOTO Toka MaruutHoe bubmmorexa [JOK
P 18.04.2025  https://m.edsoo.ru/ff0acld2
T0JIe KaTYIIKH C TOKOM
50 IIpuMeHeHue dIEKTPOMarHuToB B 05 bu6muoreka [JOK
TexHuke. JJaboparopHas pabora ' 22.04.2025 https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

61

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcnonp3oBanue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoncTpyupoBaHue U u3ydeHue
paboTHI AJIeKTpoaABUTATENS "

25.04.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apanest. 3akoH
AJIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

29.04.2025

63

Onexrporerepatop. CriocoObl
ITOJIYYEHUS DIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEeprun

13.05.2025

64

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MAarHuTHBIC SBJICHHS"

KontponbHas pabora no teme
"JJIeKTpUUECKUE U MAaTHUTHBIE
sBieHus"/Beepoccuiickas
MpoBepoyHas paboTta npu
MIPOBEJICHUH Ha OyMa)KHOM
HOCHUTETIE

16.05.2025

20.05.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TexkcTamu 110 TeMe "TerutoBbie
aBieHu"

21.05.2025

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepeHsiii ypok. Pabora ¢

bubnunorexa LIOK

67 TEKCTaMH o T(:'Me {IOCTO}IHHHH L 22.05.2025  https://m.edsoo.ru/ff0acdc6
ANEKTPUICCKHH TOK
PesepeHsiii ypok. Pabora ¢
68 TCKCTaMIf o TeMe "MarHuTHbIe 1 93.05.2025
SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10
. 68 14.5

[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
1 MexaHnueckoe ABHKEHHE. 1
MartepuaipHas TOUKa 03.09.2024
Cucrema orcyera.
2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubnuorexa LIOK
05.09.2024  https://m.edsoo.ru/ff0ad474
JIBYDKEHUS
3 PaBHOMEpPHOE ITPSAMOJIMHENHOE 1 bubnuorexa [IOK
JIBIKCHUE 06.09.2024  https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE
4 . 1
nBwkeHue. CpeHss 1 MTHOBEHHAs 10.09.2024
CKOPOCTh
5 IIpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBUKEHHE. Y CKOpEHUE 12.09.2024  https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
. 1
6 PaBHOYCKOPEHHOTO BM)KEHUS 13.09.2024
I'padux ckopocTu
JlaGopaTtopHnast pabota
7 "OnpeneneHre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JABM)KEHUH IO 17.09.2024  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh”
3 CBoboanoe nagenue ten. OnbITh 1

lamunes

19.09.2024



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

bubmuoreka [JOK

o oOparmeHus. JInHeitHas U yrioBas 20.09.2024  https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlentpocTpeMHuTEIbHOE YCKOPEHUE
24.09.2024
1 IlepBriii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHUJIBI 26.09.2024  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOpelicTBYIOIIAs CHIa 27.09.2024  https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cyniepnio3unust Cuit 01.10.2024  https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA 03.10.2024  https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cina ynpyrocti. Jaxoi [yka 04.10.2024  https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH 08.10.2024
JlaGoparopHas paboTa
17 «OmnpeneneHne KECTKOCTH bubmorexa HOK
10.10.2024  https://m.edsoo.ru/ffO0aee28
PYKUHBDY
bu6mmorexa [IOK
18 Cuna Tpetis 11.10.2024  https://m.edsoo.ru/ff0af738
19 Pemenne 3amgau mo teme «Cuna bu6mmorexa [IOK
TPEHUS» 15.10.2024  https://m.edsoo.ru/ff0afa26
JlaGopartopHas paboTa
20 "Onpeneneane kodpdumeHTa bubmorexa HOK
17.10.2024  https://m.edsoo.ru/ffOaf8be

TPEHHS CKOJIbKEHHS"



https://m.edsoo.ru/ff0ae176
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

Permrenne 3aga4 mo reMme "3aKOHBI

bubmuorexa [JOK
21 H .C .C
HOTOI:a A YHPYToeTH. A 18.10.2024  https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHHS. Y CKOPEHHE CBOOOTHOTO bubmorexa [IOK
- Y Crop 22.10.2024  https://m.edsoo.ru/ff0af044
MaJICHUs
Ypok-kouhepenius "J[BrkeHue Tei
23
BOKPYT IPaBUTAIMOHHOTO IIEHTPa 94.10.2024
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LIOK
" P 25.10.2024  https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IlepBas kocMHuY€ECKask CKOPOCTb. bubnuorexa [JOK
HeBecomocTs 1 eperpysku 05.11.2024  https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpHOTO TENA C bubmorexa [JOK
. o 07.11.2024 @ https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu
PaBHOBecue MmaTepraIbHOW TOUKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 P é
aBHOBefJHG Tfepnoro Tena ¢ 08.11.2024
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectn
28 Pemenne 3agau mo reme "MomeHT bubmuorexa [JOK
cuibl. Lentp Tsoxectn" 12.11.2024  https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroroBka K KOHTPOJILHOU padboTe

bubmuorexa [JOK

29 ro reme "Mexawirieckoe ABKeHIte. 14.11.2024  https://m.edsoo.ru/ff0b0408
BsaumopeiictBue ten
KonTtponbHast pabora o Teme

30 "MexaHn4eCcKoe IBUKEHUE bubnnorexa [IOK

N ) ' 15.11.2024  https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynbc Tena. UMnynbe cUibl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnoreka [HOK
VYupyroe u Heynpyroe 19.11.2024  https://m.edsoo.ru/ffOb07fa
B3aUMO/ICICTBUE

32 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHs nuMIryinca' 21.11.2024  https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepenius "PeaktuBHOe

33
JIBIDKCHHE B MPUPOJIC U TEXHUKE" 22.11.2024

bubmuorexa [JOK
4 M

3 CXAHIIECKAs! pAOOTa H MOIHOCTE 26.11.2024 https://m.edsoo.ru/ff0b0as4

35 PabGota cuIIBI TSDKECTH, CHITBI bu6nmoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS 28.11.2024  https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI

36
TPEeHHUsI IPU PaBHOMEPHOM ) 99.11.2024
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»

37 CBs13b DHEPrUM U PabOTHI.

[TorenuunanbHas sHEeprus 03.12.2024

38 Kunerndaeckas sneprus. Teopema o bubnmoreka [JOK

KHHETHYECKON SHEPTUH 05.12.2024  https://m.edsoo.ru/ff0b0c32



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
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39 MEXaHUKE 06.12.2024
40 JlaboparopHas pabota «3ydenue bubnnoreka [HOK
3aKOHA COXPAHEHUsI SHEPT UM 10.12.2024  https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €TO bubmuoreka [JOK
XapaKTEePUCTUKU 12.12.2024  https://m.edsoo.ru/ff0b1858
3aryxaroime KojueOanus.
42 BBII}-I]X K :II{HBIC KOJIeOaHUsA buGnnorexa LIOK
YA ' 13.12.2024  https://m.edso0.ru/f0b20f0
Peszonanc
43 MareMaTH4ecKuil U NPy KUHHBINA
MAasITHUKH 17.12.2024
Ypok-uccnenoBanue «3aBUCUMOCTh
44 reproaa KojaeOaHu oT KECTKOCTH Bubmorexa ITOK
pHOA 19.12.2024 @ https://m.edsoo.ru/ff0b197a
MPYKUHBI ¥ MAacChI TPY3a»
45 [IpeBparnieHue S3HEPTrUU IpH
MEXAHUYECKUX KOJIeOaHUAX 20.12.2024
JlaGopaTtopHnas pabota
46 «OmnpeneneHue 4acToTsl ¥ IEPHUOIa bubmmorexa LHOK
P N P 24.12.2024  https://m.edsoo.ru/ffOblaec
KoJIeOaHUH MPY>KUHHOTO MAasITHHKAY
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaH i bu6nmoreka [JOK
rpy3a, IOJBEHIEHHOIO K HUTH, OT 26.12.2024  https://m.edsoo.ru/ff0b197a
MaccChI Tpy3a»
Mexanunueckue BojHEL. CBOWMCTBa
48 MEXaHU4YEeCKUX BOIH. [IpononbHbIEe U bubmnorexa [IOK
- PO 27.12.2024  https://m.edsoo.ru/ff0b21fe

MOINEPCUYHBIC BOJTHEBI



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHuus
"MexaHn4ecKre BOJHBI B TBEPIOM
teie. CelicMuyecKkue BOJIHBI"

09.01.2025

50

51

52

3Byk. Pactipoctpanenue u
OTpa’KEHUE 3BYKa
Ypok-uccinenosanue "HabmroneHue

3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

10.01.2025

14.01.2025

16.01.2025

53

Ypok-koHpepenmus "YapTpa3Byk u
UHQPA3BYK B IPUPOJIC U TEXHHUKE"

17.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroToBka K KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHudeckue KoiacOaHus U
BOJIHBI"

KonTponbhas pabota mo Teme
"3aKOHBI COXPaHEHUS.
Mexanndeckue KojaeOaHus u
BOJIHEI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

21.01.2025

23.01.2025

24.01.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolICTBA 3JIEKTPOMAarHUTHBIX BOJH

28.01.2025

58

Ypoxk-koupepennus "lkama
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHnEe 3IEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

30.01.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Ypok-uccnenosanue "M3yuenue

59 CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C bubmmorexa LIOK
P 31.01.2025  https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIIEHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JUIAHBI ) 04.02.2025
AJIEKTPOMATHUTHOW BOJIHBI
DneKTpOMarHuTHast IPUPO/Ia CBETA.
61 CkopocTb cBeTa. BomHOBBIC bubmmorexa [TOK
P ' 06.02.2025  https://m.edsoo.ru/ff0b31d0
CBOICTBa CBeTa
Ucrounuku cBeta. [IpsiMonuneitHoe
62 acCIpOCTpaHEHHE CBETA. 3aTMEHUS bubmorexa HOK
pacipocIp ' 07.02.2025  https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemenue 3a1au Ha mpuMEHEHHE bubmorexa LHOK
8 P 11.02.2025 @ https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenne cBeta. 3akoH bubnnoreka [JOK
MIPEJIOMJICHUS CBETA 13.02.2025  https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHUE
65 cBeTa. Mcmonap30BaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHET0 OTPa’KE€HUs B 14.02.2025  https://m.edsoo.ru/ffOb3c5¢c
ONITHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MIPEIIOMIICHHUST CBETOBOTO n'}'nla oT 18.02.2025
yrJja IMaJieHus Ha TpaHuIie "BO3IyX-
crekino""
67 Ypok-koHpepeHIus
"Ucnonp30BaHKe MOJTHOTO 20.02.2025



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAKEHUS:
CBETOBO/bI, OIITUKOBOJIOKOHHAS

CBsI3p"
bu6mmoreka [IOK
o8 Jlasset. OTIECKas Cia Mt 21.02.2025  https://m.edsoo.ru/ffob3fac
69 [TocTpoenue n3o0paxeHUi B JIMH3AX bubmorexa [JOK
25.02.2025  https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota

70 "Onpenenenne HOKyCHOTO bu6mmoreka [IOK
PACCTOSIHUS U ONITHYECKOM CHIIBI 27.02.2025  https://m.edsoo.ru/ff0b4206
cobuparomiei JTuH3bI"

71 Ypok-koH(pepenmus "OnTuieckue bubnuorexa [JOK
JIMH30BBIC TPHOOPHI" 28.02.2025  https://m.edsoo.ru/ffOcOa7e

7 I'na3 xak onTuyeckas cucrema. bubmuorexa [JOK
3penue 04.03.2025  https://m.edsoo.ru/ff0b4684

73 VYpok-koHdpepenuus "lepexTst
3penusi. Kak coxpanuts 3penue" 06.03.2025
Paznoxxenne 6emoro cBeTa B CIEKT.

74 Omnertel HetoToHa. CroskeHue bubnuoteka [JOK
CIEKTpaJIbHBIX 11BETOB. [lucnepcus 07.03.2025  https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3I0KEHUIO OEJIOTro CBETA B CIIEKTP

75 Y BOCIIPUSATHIO 1IBETA IIPEAMETOB bubmmorexa [OK

11.03.2025  https://m.edsoo.ru/ffOcOe2a

IpU UX HaOJIIOIEHUH yepes
[[BETOBbIE (HUIBLTPHI"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ypok-npaktukym "BoaHoBble

76 CBOMCTBA CBETA: IUCIICPCHSI, 13.03.2025
uHTepdepeHIus u qudpaxuus”
77 OmneiTel Pe3epdopaa v ranerapuas bubnnoreka [HOK
MoOJIeJIb aToMa 14.03.2025  https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monenb atoma
bopa 18.03.2025
Hcnyckanue U MorJIonieHUe CBeTa
79 atomoM. KBanThbl. JInneluaToie bubmorexa LHOK
] ’ 20.03.2025  https://m.edsoo.ru/ffOc144c
CIIEKTPBI
80 VYpok-npaktukyMm "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUs" 21.03.2025  https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE M €€ BUIbI bubmorexa [JOK
8 A 01.04.2025  https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubnuorexa [JOK
Hyxnonnas monens 03.04.2025  https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IpEBpaLCHUS. bubnnorexka [JOK
Hzotombr 04.04.2025  https://m.edsoo.ru/ff0clal4
84 Pemienne 3agau mo teme: bu6nmoreka [JOK
"PagnoakTuBHBIE IpeBpalieHus” 08.04.2025  https://m.edsoo.ru/ff0clb4a
85 [Tepuon nomypacnana 10.04.2025
Ypok-koH(pepeHus
86 "Ifa HO&K]%IBI:-IBI: U3IIYYCHHS B bubmorexa [JOK
A yACHpL B 11.04.2025 https://m.eds00.ru/ff0c2126
PHUPOJIC, METUIINHE, TEXHUKE
SnepHbie peakuu. 3aKOHBI
87 coﬂx paHeHESI 3au51 OBOTO U bubmorexa HOK
P P 15.04.2025  https://m.edsoo.ru/ff0c1c58

MacCCOBOTI'O YHUCEI



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

88

OHeprus CBA3U aTOMHBIX SIJIEP.
CBs13b MaccChl U SHEPIUU

17.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0cld7a

89

90

91

Pemenue 3agau no reme "Snepubie
peakuun"

Peakuuu cuHTe3a U JeNeHUs SAEp.
Ucrounuku sueprun CosHiia u
3BE3]T

Ypok-koubepenmus "AnepHas
sHepreTuka. JleiicTBus
PaAOAKTUBHBIX U31y4YEHUN Ha
JKUBBIE OpraHu3Mbl"

18.04.2025

22.04.2025

24.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBbIC siBIEHUS"

25.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

29.04.2025

94

[ToBTOpEeHnue, 06061IEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonericraue Tea"

06.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

96

[ToBTOopenue, o6o0mmenue. Permenne
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4
o TeMe ""TermoBbie mponecchr”

[ToBropenue, 00o01eHue. Perenne
pacUeTHBIX ¥ KaYECTBEHHBIX 33J1a4

13.05.2025

15.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

no teme "KIIJ[ TermoBeix
nBurareneit”

[ToBTopenue, 0600menHue. Pemenne

97 ACUETHBIX U Ka4eCTBEHHBIX 3aJ]1a4 1 bubmmorexa [IOK
P 8 16.05.2025  https:/m.eds00.ru/ff0c2b30
no teme "KIIJI anekrpoycraHoBOK"
[ToBTOpEHME, 000OIICHUE.
98 JIaGopaTopHbIe pabOTEI ITO KyPC 1 1 bubmnorexa [IOK
" PATOPERIED " ey 20.05.2025  https://m.edsoo.ru/ff0c2c52
CBeTOBbLIE SIBIICHUS
[ToBTOpeHue, 0600meHue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmmorexa [TOK
" 21.05.2025  https://m.edsoo.ru/ff0c2d6a
COXPaHECHHS B MEXaHHKE
[ToBTropenue, 0600menune. Padora ¢
100 Texkcramu 1o teMe "Koiebanus u 1 bubmmorexa [TOK
" 22.05.2025  https://m.edsoo.ru/ffOc2e82
BOJIHBI
[ToBTropenue, 0600menune. Padora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
" 23.05.2025  https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTrOopenue, o6o0mmenHue. Padora ¢
102 "K 1
0 TEKCTAMH IO Tel\/ie BAaHTOBAsA U 93.05.2025
anepHas pusuka
OBHIEE KOJIMYECTBO YACOB I10 102 97

ITPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-# kiacce: 6a30BbIN YPOBEHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» duszuka: 9-i kiacc: 0a30BbIN YPOBEHB: yueOHHUK, 9 knacc/ [lepoimkud 1. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
1.Metoanueckoe nocodue k yueOHuky A. B. [1€primkuna /H.B. ®unonosuy. 7-9
ki1.— M.: [Ipoda, 2022

2. Coopnuk 3amay no pusuke. 7-9 kinaccol. K yueonuky Iepsimkuna A.B.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

. 1.Caiit MunuctepctBa o6pa3zoBanus 1 Hayku PO

http://www.mon.gov.ru

2. Caiit PocoGpa3zoBanus

http://www.ed.gov.ru



3. ®enepanbubiii nopran «Poccuiickoe obpa3zoBaHue)
http://www.edu.ru
4. Poccuiickuii 00pa3oBaTebHBIN TOPTaT

http://www.school.edu.ru






