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INOACHUTEJIbBHASA 3AIINCKA

ITporpaMMa 1o (Qu3MKe Ha ypOBHE OCHOBHOIO O0O0IIero o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON pabouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCSI U OPraHU3AlMI0 HU3YYEHHS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uKe y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpEeIMETHBIM pE3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma 1o (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACPKAaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € UEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHMHEH, OWoyiorued, acTpoHOMUEeH © (GU3UIECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MHpa,
IpeNoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
NO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PaAaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJACHUE
CJIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

e HAYYHO OOBSICHSITh SIBJICHUS;

e OLICHUBATh Y IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HHTEPIIPETUPOBATH JAHHBIE M UCIOJIb30BaTh HAYYHBIEC J0KA3aTEIbCTBA JJIS
MOJIY4E€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM
Kosernun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).



eau uzyyenus: pusuKu:

e MPUOOpPETEHNE WHTEpPECa M CTPEMJICHHS OOydJaloImMXCcsi K HAyIHOMY
W3YYCHUIO TPUPOJABI, PaA3BUTHE WX HHTCIUICKTyaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE MPEJICTABICHUNA O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

o popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e popMUpOBaHUE TMPEACTABICHUA O poid (U3UKU ISl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMPEACTABICHUHA O  BO3MOXHBIX  cepax  Oymymieit
poecCHOHATEHON  JeATEeILHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTikeHne 3TUX Liefied mporpamMMbl 1Mo (U3UMKE Ha YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CISAYIONTUX 3a1ay:

e MPUOOpETEHNE 3HAHWMK O  JUCKPETHOM  CTPOCHHWHM  BEMIECTBA, O
MEXaHUYECKHX, TCTIOBBIX, JICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

o MPUOOpPETEHNE YMEHUMN OINMUCHIBATH U OOBIACHATH (DU3UUYECKUE SIBIICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

¢ OCBOCHHE METOJOB pEHICHUS TMPOCTCUIINX  pacu€THBIX 3amad ¢
HCITOJIb30BAaHUEM (bu3IeCKuX MOJICIICH, TBOPYECKUX 1
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTUE YMEHHUI HaO0/aTh MPUPOJHBIC SIBJICHUS U BBINOJHSATH OIBITHI,
nJabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
HU3MEPUTEITLHBIX PUOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaLME (U3HMUECKOro COAEpKaHU,
BKJIIOYasi WHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSIX (HU3UKH, aHAlIu3 U
KPUTUYECKOE OlICHUBaHUE NH(HOPMAIIHH;

¢ 3HAKOMCTBO CO chepamu npodhecCuOHATBHOM JAESTENHHOCTH, CBI3aHHBIMU C
GU3UKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYECKO HAYKH.

Ha wu3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Henemno).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeNb JeiacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUH, MPEeJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIOJEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCcKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHMS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKa B3auMOAEeHCTBHS Ten. Cuiia ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B NpUpPOe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHOW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TE€MIOBOE paCUIMpPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPrUu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEepeaauM:
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oananca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JABJICHHS.

BrnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3ieKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIIAMH ).

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



Hocurtenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBIN AJNEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHL.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrega. MarautHoe 1moje  3JIEKTpU4eckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne u peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJSi  TIOCTOSHHBIX ~ MAarHUTOB  TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIUII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue martepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas SHeprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPTUs CKATOW NPYKUHBI. KuHetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ ow

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl Teja W JACHCTBYIOIIEH HA HETO
CUJIBL.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

Ilepenaua umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IIPA HEYIIPYTOM B3aHUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKOM IHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKECHUU Teja MO/ IeCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

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

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHbIEe  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue kosebOaHU Ten MOJA JEUCTBHUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3daBUCUMOCTHU YyTIJIa IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJid
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CHEKTP.

7. OnBITBI O BOCHPHUSTHIO LIBETA NPEAMETOB MPU UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEW4YaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnrogeHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATHU3alu1
U 000OuIeHHsT  MPEAMETHOTO  COAEpX aHUs M ONbITa  JIESITEIbHOCTH,
npUOOPETEHHOTO MIPU U3YUYEHUHU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUN JAHHOTO MOJIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CIeYynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOOB HCCIEAOBAHMS



SBICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelarh 3aJa4d, B TOM YMHCIIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelia peaau3yercs
3a CU€T TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAcClO3HaBaTh M HAYYHO OOBICHATH
(duznueckue BICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJIe€e BAXKHBIX JOCTHIKEHHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT c(popMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSA

- BOCIIPUSITUE HCTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIIOLIEH
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO TPOdeCcChid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJBLHOTO XapakTepa JKOJIOTHYECKHX MpobjieM W MyTel HX

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUN HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHA B MNPHUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM € YYETOM BIIMAHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:
e BBISABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BHIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amaun (CpaBHEHHE HECKOJIBKHUX BAapHAHTOB pEICHHUs, BHIOOP Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK HCCIIE0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOrO
SIBJICHUS,

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

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPH MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUJOB U (POPM MPENCTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYHO (OpPMY MpPEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pEUIaeMble 3aJa4dl  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIEHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMON TEMBI U
BBICKA3bIBaTh HJIEU, HAllEJICHHbIE HA pPELICHUE 33Jaud U MOAJAEp KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHHS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHsX, TPeOYIOIIUX
JUIs pelieHns (U3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpymIon);

CaMOCTOSATENIbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a1auu Uiu
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IPEAIAaraTh IIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTMKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gu3MUecCKOro UMCCIEAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KkJacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUS,
HaAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuma,  aehopmamms  (ympyras, — IUTacTUYECKasl),  HEBECOMOCT,
COOOIIAIOITNECS COCY/IbI;

paznuyath sBieHUs (Auddy3us, TEII0BOE IBM)KEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAaHHOE (PU3NUECKOE SBICHHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (HU3MUECKHX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI JIBUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEXKUBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPUPOJE U TEXHHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIuard B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OTKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
dbu3nYecKkre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTUs), MPU ONUCAHUM TPABUIHHO
TPaKTOBAaTh  (PU3WYECKUI  CMBICT  HCTIOJB3YEeMBIX  BEIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJNIb3Ysl TIpaBujIa CJIOXKEHUs Cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4YeCKOU



SHEpruM, NpPU OITOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYJBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOH (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
MOJIyYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYroll C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU [BHKEHUS TeNa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tea U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh M3MEPEHUs, Cienysl MPeajoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (UM3MYECKHUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMHIl U TPadUKOB, JENaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOMW BEJIMYMHBI,

COOJTFOIaTh MpaBUIJIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCYbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPAaBHEHMsI PA3IUYHBIX HCTOYHUKOB BBIJEIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JUTEPATYpPy (PU3MUECKOTO0  COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BageTs mpuéMaMyu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYEHHBbI TOHATUWHBIN amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIBb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUECKUX  SIBJICHUM B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MotoCOB, PO MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSIHUE, IPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHMHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYAEJNbHAs TeEIUIoTa
TUIaBJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeldbHas TEIioTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAaIlliHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TpPH  ONHCAHWM TPABUIBHO  TPAKTOBAThH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONM TEOpUHU
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAONIONCHUIO (PU3MYECKUX SABJICHUA WU
(¢u3znyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPbl KUIAKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alrs TEl W B3aWUMOJEUCTBUE
JIEKTPUYECKUX 3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIBI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpPYrol C UCHOJIb30BAaHUEM TMPSMBIX  U3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEYEHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (yesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM © CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNIbHbBIM U MapajljIeIbHbIM COCUHEHHEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh MHPOPMALMIO O  MpUMeEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ11 obecrieyeHus: 6€30MacHOCTU MPH O0pallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUSA
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEp)KaHUsl, B TOM 4YHUCIE MNYOJUYHO MPEACTABIATh PE3YJIbTaThI
MPOEKTHOM WJIM HCCIENOBATENbCKON NEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IIPOLIECCOB pacHpenensTh OOSA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 3@ BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3pemaTh KOH(PIUKTHI.

K xoHiy o0yuenus B 9 kiacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOJIHOE
NaJIecHUe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE, OTPAKECHHE W IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKWUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIC CBOMCTBA Te M (PU3MUECKHEC SIBJICHUS, UCTIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUsS, BEC Tela, HMMITYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETUYECKas DHEprus, TOJHAs MEXaHW4YecKas JHEeprus,
MIEPUOJT U YacTOTa KoJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBLHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUs W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTMMU BEITUYHHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHCE



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IMOJYYEHHOTO 3HAueHus (unueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICITSATH
IpOBEPSIEMOE  TPEATNOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUTOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomie
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylnOBaHUS, ONHCHIBATH XOJA OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUEe Uu3MepseMol BeMHYUHbI ((OKYCHOE pPacCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUHU 0€3 HayalbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia



najieHusi): TIUJIAaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, XKECTKOCTb MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

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

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPHUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M  HEoOXoauMmble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKajie M COOMpAIOLIEH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOIACHHS
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEel cpeje;

OCYIIECTBJIATh TOUCK HHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAENIEHUs] TOCTOBEPHOCTH MOJyY€HHOM HH(OpMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMPU O3TOM T'PaMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1
i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenun 1
P © petneetsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexan 3
IHCCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
i P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4
eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 2
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tena 7 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4 1
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 10




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHIKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 1 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 1
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8
RATHACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 1 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2 1
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 1
3 aXIOMEHHE OENOro CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue 1 noriomieHue CBETa aTOMOM 4 bubmmorera [TOK
’ Y H https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 6 1
CTpoetine aToMHOro spa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 #nepubie peakiH / I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41ad4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 12




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®duznka — Hayka o IpUpoJie.
SBnenus npupoipl. uzndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

01.09.2025

05.09.2025

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

duznyeckue BEINYMHBI U UX
u3MepeHue

08.09.2025

VYpok-uccnenopanue "M3mepenue
TEeMITepaTypbl IPU TTOMOIITH
KUJKOCTHOTO TEPMOMETpPA U JaTUnKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEN

VYpok-uccnenosanue "lIposepka
THUIIOTE3bI: JAILHOCTD TOJIETA
IIapuvkKa, NymeHHOTO ropu3oHTajlbHO,
TeM OOJIbIIIE, YEM OOJIBIIIE BLICOTA
mycka"

12.09.2025

15.09.2025

19.09.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOMIINE JUCKPETHOC Bubmaorexa ITOK
HHCKP 22.09.2025  https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Eubmorexa ITOK
26.09.2025  https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIIOIEHUIO TEIUIOBOIO
8 29.09.2025
paCIIUPEHHS Ta30BY
10 ArperaTHble COCTOSIHHS BEIIECTBA
03.10.2025
B3aumocBs3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. 06.10.2025  https://m.edsoo.ru/ff0a0378
OCOoOEHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHndeckoe IBIKEHHE.
12 PaBHOMEpHOE M HEPABHOMEPHOE Bubmorexa ITOK
P P P 10.10.2025 @ https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
P s t P 13.10.2025 @ https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHHN ABMKESHUS bubmaorexa [IOK
T p 17.10.2025  https://m.edsoo.ru/ff0a0ac4
Hueprust. 3aK0H HHEPIIHH.
15 B3a1/II)M0;[eI710TBHe TeJ'IpKaK IpUYHHA Eubmorexa IIOK
P 20.10.2025  https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 [InoTHOCTH BemecTBa. PacyeT macchl bubmuorexa [JOK
1 00beMa TeJla 0 €ro IIOTHOCTH 24.10.2025 @ https://m.edsoo.ru/ff0a0fee




JlabopaTtopHas pabora «OnpeneneHue

17
IJIOTHOCTHU TBEPAOTO TEJay» 03.11.2025
18 Pemenue 3amau mo teme "IIlmoTHOCTH bubmuoreka [JOK
BemecTsa" 07.11.2025  https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 5 .C
B3aumoieiicTBus Ten. Cuna 10.11.2025
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(mehopmanuu) Ipy>KUHBI OT 14.11.2025
IIPUIIOKEHHOMN CUIIBDY
21 A .C
BIICHHEC TATOoTeHUs. CHla TSKECTH 17.11.2025
CBs13b MEX]ly CHIION TSKECTH U
22 maccoi Tena. Bec Tena. Pemienue bubmmorexa HOK
e ' | 21.11.2025  https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsHKeCTH
3 Cuia TshKeCTH Ha APYTHX IJIaHeTax. bubnuoteka [JOK
OuU3NYECKUE XapAKTEPUCTUKH TUIAHET 24.11.2025 | https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 4 .
3MEpeHHe CHl. JIHaMomeTp 28.11.2025  https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B .H
> ce Tena, TIEBecoMorth 01.12.2025 @ https://m.edsoo.ru/ff0al778
CrnoskeHue IByX CHJI, HalpaBJIE€HHBIX
26 10 OJHOM TIPSMOM bubmorexa HOK
g . P i 05.12.2025  https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIAs CHIT
7 Pemrenue 3agad mo reMme
"PaBHoneiicTByroMIast crr" 08.12.2025
28 TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS. bubnmoreka [JOK




Tpenue B Ipupojiec ¥ TEXHUKE 12.12.2025 | https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yueHue
3aBUCHMOCTH CHUJIBI TPCHUS
29 CKOJIL)KEHUS OT CUJIBI JIABJICHUS U bubmorexa [IOK
. 15.12.2025 @ https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MMOBEPXHOCTEI»
Pemenue 3anau Ha onpenenenue

30 N N
PaBHOJIEVCTBYIOIIEN CHITBI 19.12.2025
Pemenue 3amau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS 22.12.2025  https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«MexaHnndeckoe TBMKEHHCY,

32 «Macca, IIIIOTHOCThY, «Bec Tenay,

HHIOTHOCTD el 26.12.2025
«I"paduueckoe n300paKeHUE CUIT»,
«Cubl»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK
YBEIIMYECHUS JABJICHUS 29.12.2025  https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD

34 aBJIEHH ra3a OT 00bEMa bubmorexa LOK
g ’ 12.01.2026  https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
Ilepenaya naBieHust TBEPALIMUA

35 TCJIIZIMI/I JKHJKOCTSIMU K fa3aMH bubmorexa HOK

> A ' 16.01.2026  https://m.edsoo.ru/ff0a25b0
3axoH ITackains

36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH 19.01.2026 = https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «Jlapnenue B bubmuorexa [JOK




JKUIKOCTH U rasze. 3akoH Ilackansa» 23.01.2026  https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo0
OODIIAIOIHEC COCY BT 26.01.2026 | https://m.edsoo.ru/ff0a2970
39 I'mapaBnuyeckui nmpecc bubnmnorera [IOK
AP P 30.01.2026 = https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKAKOCTHBIN Hacoc 02.02.2026
Atmocdepa 3emmn. [Ipuanner
CYILIECTBOBAHUS BO3 HO
41 o}(;I:nquH 3emMin 3:;3};/IHSI/IMOCTL bubmmorera [TOK
) 06.02.2026  https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOps
4 Bec Bozmyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJIeHUE 09.02.2026 | https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnnoreka [JOK
Omnert Toppuuemm 13.02.2026 = https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEpPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubnnorexa LIOK
A AYP 16.02.2026 | https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmochepHoe bubnnorexka [JOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX 20.02.2026  https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo treme
"ATMmocdepHoe naBieHue" 27.02.2026
JlelicTBUE KUIKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEIO bubnnorexa LIOK
by ' 02.03.2026 = https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
43 JlaGopatopHnas pabota «OnpezneneHue bubnnorexa [JOK
BBITAJIKUBAIOIIEH CHUIIBI, 06.03.2026  https://m.edsoo.ru/ff0a33fc




JEUCTBYIONIEH Ha TEJIO, OTPYKEHHOE
B JKUJIKOCTB)»

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBUCUMOCTH Beca

bubmuoreka [JOK

49
Teja B BOJIE OT 00bEMa MOTPYy>KEHHOM 13.03.2026 = https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacTH TEJa»
bubmuoreka [JOK
50 I1 e Te
JTABAMHC TEX 16.03.2026 = https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabora
51 "KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU U 20.03.2026
onpeeraeHue e€ rpy30mnoabLEMHOCTH"
Pemenne 3amad no remam:
«IInaBanue cynos. bubnnoreka [JOK
52
BoznyxomnaBanuey, «/laBienue 30.03.2026 = https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bu6mmoreka [JOK
53 M 0
exaaeckas pabota 03.04.2026 = https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
54 M .E
OUHOCTE. BAMHIIE! MOTHOCTH 06.04.2026  https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 7
MOHIP.I.OCTI/I, pa3BI/IBaeM"()I/I pu 10.04.2026
MoABEME TIO JICCTHUIIS
56 [Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiyare 13.04.2026
KonTponbHas pabota mo Teme
57 i
«/laBieHne TBEpPABIX TN, KUAKOCTEH 17.04.2026

u razoB» / Bcepoccuiickas




IpoBepoyHasi pabora

PesepBHsIit ypok. Pabora ¢ TekcTamu
o Teme «/laBnenue TBEpABIX TeN,

bubmuoreka [JOK

38 KUIKOCTEN U ra3oBy / 20.04.2026 = https://m.edsoo.ru/ff0adffe
Bcepoccuiickas npoBepouHas pabota
Pbruaru B TexHuke, OBITY U IPUPO/IE.

59 Jlaboparopnas pabota bubnmoreka [JOK
«MccnenoBanue yciioBUil paBHOBECHS 24.04.2026 = https://m.edsoo.ru/ff0a478e
phIyara»

60 Pemenue 3aau 1o Teme «Y clIoBuUs bubmuorexa [JOK
paBHOBECHSI pblUara 27.04.2026  https://m.edsoo.ru/ff0a48a6
Koaddumnment none3noro aecTBus

61 Mexanu3ma. Jlaboparopuas pabora
«U3mepenue KI1/] nHaknonHoM 04.05.2026
TJIOCKOCTH

2 Pemenue 3amgau mo treme "Pabora, bu6mmoreka [JOK
MomHocTh, KITI" 08.05.2026 = https://m.edsoo.ru/ff0a4c48
Mexanunyeckas SHEpIusl.

63 Kunetnueckas 1 moTeHIHaIbHAasA bubmorexa LHOK

11.05.2026 = https://m.edsoo.ru/ff0a4252
SHEpPTrus

64 3aK0OH COXpaHEHHUs MEXaHUYECKON bubnmnoreka [JOK
SHEpPruu 15.05.2026 | https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAJIBHOE OINPEACIICHHE

65 W3MEHCHUS KHHETUICCKOU 1
MOTEHLIMAJIbHON SHEPTUH NTPU 18.05.2026

CKaTbIBAHUH TCJIa I10 HaKHOHHOﬁ
mIockoctu"




KonTponbhas pabota no teme

06 «PaboTa 1 MOIIHOCTh. DHEPTHSI» ! 22.05.2026
67 PesepBHblit ypok. Pabora ¢ Tekctamu | bubmmoreka [JOK
o teMe "MexaHuueckoe ABmxkeHue" 25.05.2026 = https://m.edsoo.ru/ff0adee6d
PesepBHeIit ypok. Pabora ¢ TekcTamu
68 gc; g;r;ﬂ""Pa%Ta. MoMHOCTb. 1 70.05.2006
OBIIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KUIACC

KounuecTBo yacos DJIEeKTPOHHbIE
Ne Hara
Tema ypoka Kontpoabnubie IIpakTunyeckue uudpoBbIe
n/n Bceero U3YYeHUs
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
OcHOBHBIE TIOJIO’KEHUS
1 MOJIEKYJISIPHO-KMHETUYECKON TEOpUH 1 bubmmorexa [IOK
yp P 02.09.2025  https://m.edsoo.ru/ff0a5256
U UX OTBITHBIE MOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
PASHED Y 04.09.2025
3 Mopenu TBEPAOro, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA 09.09.2025  https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI |
BEIIECTBA HAa OCHOBE ITOJIOKEHHUH 11.09.2025
MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa [OK
P P 16.09.2025 = https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnmnoreka [JOK
[ToBepxHOCTHOE HATSKEHUE 18.09.2025 @ https://m.edsoo.ru/ff0a5530
7 TeruroBoe paclIMpeHne U ckaTue 1 bubmorexa HOK
P P 23.09.2025 @ https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS 1
P A 25.09.2025
YacTHI]
9 Buyrpennss sueprus. Crioco6sl 1 bubnnorexka [HOK
M3MEHEHUSI BHYTPEHHEN YHEPTUU 30.09.2025 = https://m.edsoo.ru/ff0a5c60
10 Buael renionepenaun 1 bubnmnoreka [JOK




02.10.2025 @ https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe

11 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubmmoreka [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX 07.10.2025  https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
KonmuecTBo TemnoTel. Y nenbpHas bubmuorexa [JOK

12
TEIIOEMKOCTb 09.10.2025  https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubnunoreka [HOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE 14.10.2025 = https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabota

14 "UccnenoBaHue sSBICHUS bubmuoreka [JOK
Ter1000MeHa IpU CMEIIMBAHUH 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOHOM U ropsiueit BOAbI"
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOIUMOTrO JIJIsl HArPEeBaHUS Tela 21.10.2025
Y BBIACIISIEMOT0 UM MPU OXJIAKIECHUU

16 Pemenue 3amau "Onpenenenue bu6mmoreka [IOK
yEIbHON TEMJIOEMKOCTH BeliecTra" 23.10.2025  https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHUs 06.11.2025  https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIEBaHNE

18 KPUCTAJUIMYECKUX ”P;ZJ'I. VY neapHas bubmmorera [TOK

11.11.2025  https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 Pemenue 3agau "Onpenenenne bu6mmorexa [IOK
yAeJIbHON TEIJIOTHI TUIaBJICHHUS Jibja" 13.11.2025 = https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHICHCALINS. bubmuoreka [IOK
Ucnapenue 18.11.2025  https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas temnora bu6mmoreka [JOK




22

23

apoo0Opa3oBaHUs U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

Bnaxuocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIHOW BJIQXKHOCTH BO31yXxa'"

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

20.11.2025

25.11.2025

27.11.2025

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBurarens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro gBurarers.
TenoBble ABUTATEIN U 3aIIUTa
OKPYKaroIE Cpeabl

3aKOH COXpaHEHMS U IIPEBpaIICHUS
JHEPIUHU B TEIJIOBBIX MpoLeccax

02.12.2025

04.12.2025

09.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "TennoBble SIBICHUS.
V3MeHeHne arperaTHbIX COCTOSTHUI
BerecTna"

11.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme
"TemnoBele ABIeHNUA. M3MeHeHne
arperaTHBIX COCTOSIHUH BeriecTra"

16.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onektpusanus Tei. [[Ba pona
AJIEKTPUIECKUX 3aPSI0B

Ypok-uccnenoBanue "OnexkTpusanus
TN UHIYKIUEW U IpU
CONPUKOCHOBEHUU"

18.12.2025

23.12.2025




B3aumoneiicTBre 3apsyKEHHBIX TEIL.

bu6mmoreka [IOK

31
3akon Kynona 25.12.2025 = https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
1 HarnpsieHHOCTB 3JIEKTPUYECKOTO bubnmoreka [JOK
nosist. [IpuHnmn cynepno3uuuu 30.12.2025  https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIeH
Hocurenu snekTpuueckux 3apsiioB.
33 Dneme i . CtpoeHue
JeMeHTapHbIN 3aps. CTpoeHu 13.01.2026
aToma
34 [IpoBOAHUKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHUS IEKTPUUECKOTO 3apsia 15.01.2026 | https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B 20.01.2026  https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €r0
36 cymiectBoBanus. MIcTouHuku bubmorexa LHOK
i . 22.01.2026 | https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa HOK
P 27.01.2026 = https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiicteue
38
AIEKTPUUECKOTO TOJI HA ) 70.01.2026
MIPOBOJIHUKH M TUDJIEKTPUKH
39 DIIEKTPUUYECKHI TOK B METAJLJIaX, bubnmnoreka [JOK
JKUJKOCTSIX U razax 03.02.2026 | https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas 1ernb U €€ COCTaBHbBIS
4acTH 05.02.2026
Cwuta Toka. JlabopaTtopHas pabora
41 "U3mepenHue u peryaupoBaHUE CHITBI bubmmorexa [IOK
P PELyIHp 10.02.2026 = https://m.edsoo.ru/ff0a8bd6

ToKa"




DJEeKTPUYECKOE HAMPSHKEHHE.
BoasTMmerp. JTaboparoprast pabota

bu6mmoreka [IOK

42 "U3mepenue u peryaupoBaHue 12.02.2026 = https://m.edsoo.ru/ff0a%14
HarnpsxeHus"

43 ConpoTuBieHUE MPOBOTHUKA. bubnunoreka [HOK
VY nenpHOE CONPOTUBIICHUE BEIIECTBA 17.02.2026 = https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COPOTUBIICHUS bubnmoreka [JOK
MPOBOJIHUKA OT €ro JJIMHBI, TLIOMAIH 19.02.2026  https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeueHus: U Marepuana”
3aBUCHUMOCTH CUJIBI TOKA OT

45 HarpsbkeHus. 3akoH Oma s bubnmorexa LHOK

24.02.2026 | https://m.edsoo.ru/ff0aa44a

y4acTKa [enu
Pemenue 3aay "3aBUCUMOCTD CUIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOP, OT bubnuorexa [JOK
CONIPOTHUBIICHUS PE3UCTOPA U 26.02.2026  https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB 03.03.2026
JlaGopatopHas pabota "IIpoBepka

43 IIPAaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU bubnuoreka [IOK
[IOCJIEIOBATEIbHOM COEIUHEHNUH JIBYX 05.03.2026 = https://m.edsoo.ru/ff0aaas58
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU bubnnorexka [HOK
MapajuieIbHOM COEAUHEHUH 10.03.2026 @ https://m.edsoo.ru/ff0aadle
pe3uctopoB”

50 Pemienue 3a1au Ha npUMEHEHUE bubmmorera [IOK

https://m.edsoo.ru/ffO0aaf8a




3akoHa Oma JJIA pa3JInd4HOro
COCAMHCHUA ITPOBOAHHUKOB

PabGoTta u MOIITHOCTB 3JICKTPUYECKOT'O

12.03.2026

bubmuoreka [JOK

51
Toka. 3akoH Jlxoynsa-Jlenua 17.03.2026 = https://m.edsoo.ru/ff0ab124
JIabGopartopHas pabota "Onpeaenenue
52 pa60TI;1 u I;/Iounfocm BJIGKTpI/I‘-IeCKOFO bubmorexa HOK
" P 19.03.2026 = https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYeCcKre ey U MOTpeduTen
53 DIIEKTPUUYECKOUN DHEPTUUA B OBIT Bubmorexa ITOK
p P Y 31.03.2026 = https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTosIHHBIE MATHUTEI, UX
B3auUMOJICHCTBUE 02.04.2026
55 VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK
MOJIEHN ITOCTOSIHHBIX MarHUTOB" 07.04.2026  https://m.edsoo.ru/ff0ac3d0
MarunTtHoe nosje. MarHuTHoOE 110JIe
56 3eMiId U €ro 3HaueHue U KU3HU Ha Bubmorexa ITOK
09.04.2026  https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPUUECKHE 3aps/bl.
57 3apsoKEeHHBIE Tela U UX Bubmorexa ITOK
p Ny . 14.04.2026 @ https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. ITocTosHHbBII
ANEKTPUIECKUIN TOK"
KonTponbHas pabota mo Teme
"DneKTpruUecKue 3apsabl.
53 3apsoKeHHBIC Tela U UX bubnmnoreka [JOK
B3auMoencTBUs. I10CTOSHHBIN 16.04.2026  https://m.edsoo.ru/ff0abea8

JeKTpUYecKuit Tok" /
Bcepoccuiickas mpoBepodHas padboTa




59

60

61

62

63

64

65

PesepBHbIii ypok. PaboTa ¢ Tekctamu
no teme "[locTostHHBIN
AIIEKTpUYECKHi TOK" /
Bcepoccuiickast mpoBepouHas pabota

OnbIT OpcTeaa. MaroHutHoe nose
AJIEKTPUUYECKOTO TOKa MarauTHoe
M0JI€ KaTYIIKH C TOKOM

[IpuMeHeHue IIeKTPOMArHuToOB B
texHuke. JJaboparopnas pabora
"N3yueHune neiCTBUS MATHUTHOIO
T10JIs1 Ha MPOBOJHUK C TOKOM"

DJIEKTPOIBUTATENH TOCTOSTHHOTO
Toka. Mcnonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AyeKTpoaBUTaTENS "

Oneitel @apazes. 3akoH
3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuio Jlenna

Onekrporenepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DNIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPruu

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPUIECKHE U
MarHHuTHBIE IBJICHUS"

21.04.2026

23.04.2026

28.04.2026

30.04.2026

05.05.2026

07.05.2026

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢




KonTponbhas pabota no teme

bu6mmoreka [IOK

66 naﬂeKTp,I:IquKHe 1 MATHITHEIC ! 14.05.2026 = https://m.edsoo.ru/ff0acb14
SIBIICHUS
67 PesepBHblii ypok. Pabora ¢ Tekctamu | bubnmoreka [JOK
o Teme ""TeroBble siBiIeHUA" 19.05.2026 = https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Pabora ¢ Tekctamu |
1o TeMe "MarHuTHbIe siBJIeHUS " 21.05.2026
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

N KonuyecTBo yacos DJIEKTPOHHbIE

[

- Hara uugpoBbie

n/n Tema ypoka Bcero Kourpoububle IIpakTHyeckue
u3yyeHuss  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 MexaHuueckoe BUKEHHE. |
MarepuanbHas TOUKa 01.09.2025
Cucrema orcuera. OTHOCUTENIBHOCTh

2 MEXaHUYECKOT 0 ABUKEHUs BxoaHoit 1 1 bubmmorexa LIOK

fl, A 04.09.2025  https://m.edsoo.ru/ff0ad474

KOHTPOJIb 3HAHUN

3 PaBHOMepHOE npsAMoOnMHEHHOE | Bu6moteka [JOK
JIBIKEHUE 05.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 BrokeHune. CpellHssl © MTHOBEHHAs 1
8 peAt 08.09.2025
CKOPOCTh

5 [TpstmonMHENHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JIBHKEHHE. Y CKOpEeHUe 11.09.2025  https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 . 1
PABHOYCKOPEHHOTO JIB)KEHUS 12.09.2025
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpeznenenue

7 YCKOPEHHUS TeJa Mpu | | bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBHXKEHHH T10 15.09.2025  https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

g CBo0Ooguoe magenne teir. OIbIT !
lamnes 18.09.2025

9 PaBHOMEpHOE 1BUKEHUE TIO | bubmuoteka [IOK
okpyxHocTH. [lepuon u yacrora 19.09.2025  https://m.edsoo.ru/ff0ae176




10

obOparmenus. JInHeitHas u yrioBas
CKOPOCTH

LleHTpOCTpEMUTENBHOE YCKOPEHHE

22.09.2025
1 IIepssiii 3axkoH Herotona. Bektop bubmuoreka [JOK
CHUJIBI 25.09.2025 | https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnmnoreka HOK
PaBHoxeiicTByrOIIast cuiia 26.09.2025  https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HproTOHA. bubmmoreka [JOK
Cynepno3uuust cui 29.09.2025  https://m.edsoo.ru/ff0ac982
14 Pemenue 3agau Ha npUMEHEHUE bubnnorexa [JOK
3akoHOB HproTOHA 02.10.2025  https://m.edsoo.ru/ff0aebbe
B G ynpyrocti. 3axoi [yxa 03.10.2025 Eﬁgggjg;gg};fo&caz
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH 06.10.2025
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnmnorexa [JOK
YKECTKOCTHU TIPYKUHBI 09.10.2025 = https://m.edsoo.ru/ff0ace28
bubnmnorexa [JOK
18 Cuna Tperis 10.10.2025 https://m.edsogru/fanﬂ 38
19 Pemenue 3amau nmo teme «Crita bu6mmoteka IIOK
TPEHUS» 13.10.2025  https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabota "Onpenenenue bubnmnoreka [JOK
Kod(puImeHTa TpeHus CKOTbKEHUS" 16.10.2025 | https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
" 17.10.2025 = https://m.edsoo.ru/ff0afb8e
TPCHHS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmuoteka [IOK




TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO 20.10.2025  https://m.edsoo.ru/ff0af044
MaJICHUs
VYpok-koHpepenius "J[BrkeHue Tel
23 e
BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA 3.10.2025
(Conneunas cucrema). ['amakTuku"
Pemenue 3agau mo teme "Cuna
24 TSKECTHU M 3aKOH BCEMUPHOI'O bubmorexa [IOK
. P 24.10.2025  https:/m.edsoo.ru/ffOafSf8
TSATOTCHHS
)5 IlepBast kKocmMuyeckasi CKOPOCTb. bu6nmorexa LIOK
HeBecomocTth u eperpysku 06.11.2025 | https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepraIbHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPOTO TENA C bubmorexa HOK
. o PA 07.11.2025 | https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpalllCHHUS.
MowmenT cuisl. LienTp TsoxecTn
PaBHOBecue MaTepuanbHOW TOUKH.
AOGComoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENa C
BHOBECHE TBEPAOTO TE] 10.11.2025
3aKpeIIEHHOW OChIO BpaIlleHHUS.
MowmeHT cunsl. LeHTp TsKECTH
)3 Pemenne 3agau mo teme "MoMeHT bu6nmorexa LIOK
cuibl. LleHTp TsxecTn" 13.11.2025  https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padoTe
29 1o TemMe "MexaHUuecKOoe NBIKCHHE bubmorexa [IOK
. " % ' 14.11.2025  https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4yecKoe IBIKEHUE bubmmorexa TIOK
' 17.11.2025 | https://m.edsoo.ru/ffO0b06ec

Bsaumonericteue Tea"




Nmnynbce Tena. Umnynbe cuibl. 3aK0H

31 COXPaHEHHUs UMITYJIbCa. YIIPYroe U bubamorexa LOK
. 20.11.2025 = https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMoJeiCTBUE
1 Pemenue 3amau mo teme "3akoH bubnunoreka LIOK
COXpaHEHHUs UMITyibca' 21.11.2025 | https://m.edsoo.ru/ff0b096¢c
Ypok-koudepenuus "PeakTuBHoe
33
JBUKEHHE B IPUPOJE U TEXHUKE" 24.11.2025
bu6nmoreka [IOK
34 Mexamiriecias paboTa i MOUIHOCTS 27.11.2025  https://m.edsoo.ru/ff0b0a84
35 PabGota cuIIBI TSODKECTH, CHIIBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUS 28.11.2025  https://m.edsoo.ru/ffO0b0db8
Pemenne 3amau «Onpenenenue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JBUKEHUU Teja M0 01.12.2025
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs13b SHEpruM U paboTHI.
[ToreHnnaneHas s3HEprus 04.12.2025
18 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPrUu 05.12.2025 = https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHKE 08.12.2025
40 Pemenue 3amau «3akoH COXpaHEHUS bubnmnorexa [JOK
SHEPrUU» 11.12.2025 | https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE B €TO bubnunorexa LIOK
XapaKTEPUCTUKH 12.12.2025  https://m.edsoo.ru/ffOb1858
4 3aryxaromye KojaeOaHusl. bubnuotexa [JOK
Breinyxnennsie koneOanus. Pezonanc 15.12.2025 | https://m.edsoo.ru/ff0b20f0
43 MaremMaTH4ecKkuil U NPy >KUHHBINA




44

MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KEeCTKOCTH
HPYKUHBI U MAacChl IPy3a»

18.12.2025

19.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUIX
Pemenue 3anau «Onpenenenue

4aCTOTHI U TIEpHOAA KoJeOaHui
IMPY>XUHHOI'O MasdTHHUKA»

JlaGopaTtopHnas padora «IIpoBepka
HE3aBHCHMOCTH MEePHO/Ia KoJeOaHmi
rpy3a, MOJBEHIEHHOTO K HUTH, OT
MacChI Tpy3a»

Mexanuyeckue BoiaHbl. CBOMCTBA
MeXaHu4YecKuX BoJH. [IporonbHbIe U
MOTIEPEYHbIE BOJTHBI

22.12.2025

25.12.2025

26.12.2025

29.12.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOIHEI"

09.01.2026

50

51

52

3ByK. PacmipocTpaneHnue u oTpakeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

12.01.2026

15.01.2026

16.01.2026

53

VYpoxk-koHpepennus "YapTpa3ByK u
uH(ppa3ByK B IpUPOJIE U TEXHUKE"

19.01.2026

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

54 1o Teme "3aKOHbI COXpPaHEHUS bubmmorexa OK
P i 22.01.2026  https://m.edsoo.ru/ff0b25f0
Mexannueckue KoineOaHusi U BOJTHBI"
KonTponbhas pabota no teme
55 "3aKkoHbI coxpaHeHUs. MexaHnuyeckue
Paneti 23.01.2026
KoJie0aHusl U BOJIHBI
56 DNIeKTPOMArHuTHOE TOJIE. bubmmoreka [JOK
DIIeKTPOMAarHUTHBIE BOJTHBI 26.01.2026 = https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
29.01.2026
Ypok-konpepenus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX 30.01.2026  https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Vpok-uccnenosanue "MU3yuenne
59 CBIZ)P'ICTB IEKT OMaFHI/ITHyE:X BOJIH C bubmorexa OK
P " 02.02.2026  https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
8 P 05.02.2026
BOJIHBI
DneKTpOMarHuTHast MPUpPO/ia CBETA.
61 CxopocTts cBeTa. BomHOBBIE CBOICTBA bubmmorera [OK
' 06.02.2026 = https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. [IpsmonuneitHoe
62 acrpocTpaHEHUe CBeTa. 3aTMEHUS bubmorexa HOK
pacripoctp ' 09.02.2026  https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
63 3aKoH OTpa)K€HUs CBeTa. 3epKaia. bubnmnoreka [JOK
Pemenue 3agau Ha npuMeHEHUE 12.02.2026 = https://m.edsoo.ru/ff0b38c4




3aKOHa OTpaXCHUA CBCTA

[Ipenomiienue cera. 3aKkoH

bubnunoreka LIOK

64 MpEJIOMJICHUS CBETa 13.02.2026 | https://m.edsoo.ru/ff0b3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHKE MOJIHOTO bubmuorexa [IOK
BHYTPEHHETO OTPAKEHUS B 16.02.2026  https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 MIPEIOMIICHUS CBGTOB'(')FO Jy4a OT yrijia 19.02.2026
NaJICHUS Ha TPaHUIE "BO3TyX-
cTexno""
Ypok-koH(pepennus "Vcnonb30Banne
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS 20.02.2026
CBsI3b"
bubnunorexa LIOK
68 Jlumspl. OnTHUCCKAs CHIA THH3BI 26.02.2026  https://m.edsoo.ru/ff0b3f2c
. bubnuoreka [JOK
69 Hoctpoerne H300paxeHHi B HH3AX 27.02.2026  https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 q)OKyEHorE pacSTosle[ u OEITHHGCKOP'I brbmmorexa [TOK
. 02.03.2026 = https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTUH3BI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmnoreka [JOK
JUH30BBIC TTPHOOPHI" 05.03.2026 |  https://m.edsoo.ru/ff0c0a7e
7 I'ma3 xak onTuyeckas cucrema. but6mmorekxa [IOK
3peHue 06.03.2026  https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs




3penusi. Kak coxpanuthb 3peHue"

Paznoxxenne 6eoro cBeTa B CIIEKT.
Onreitel Herotona. Cnoxenue

09.03.2026

bubnunorexa LIOK

74
CIIEKTpabHBIX I[BETOB. Jucnepcus 12.03.2026 | https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas pabota "OnbITH 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
75 BOCITPUSATHUIO LIBETA MPEIMETOB IIPU UX bubmmorexa [IOK
P B pel P 13.03.2026 = https://m.edsoo.ru/ff0cOe2a
HAOJI0/IEHUH Yepe3 [IBETOBLIE
buabTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBa : ,
BOICTBaA CBETa: TUCTICPCHS 16.03.2026
uHTephepeHus u qudpaxuus"
OmnwiTel Pesepdopaa u uranerapHas bubnnorexa [JOK
77
MoJieJIb aToMa 19.03.2026 = https://m.edsoo.ru/ffO0c12a8
73 IToctynatel bopa. Monens aroma
bopa 20.03.2026
Hcenyckanue v noriomeHne cBera
79 atomoM. KBanTebl. JInneliuaTeie bubmorexa HOK
‘ ' 30.03.2026  https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 VYpoxk-npaktukyMm "Habmrogenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" 02.04.2026 = https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTD U €€ BUIbI bubmorexa HOK
8 % 03.04.2026 = https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnuoteka [JOK
MOJIEJIb 06.04.2026 = https://m.edsoo.ru/ffOc18ac
23 PanuoaxkTuBHBIE TPEBpAILICHHUS. bubmuoteka [IOK
N3oTomnsl 09.04.2026 | https://m.edsoo.ru/ffOclal4




84

85

Penrenue 3amau mo treMe:
"PanuoakTuBHBIC peBpalieHus"

[Tepuon nmomypacnana

10.04.2026

13.04.2026

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc1bda

86

Ypoxk-koudepenuus "PagroakTuBHbIE
U3JIY4YEHUs B IPUPOJIC, MEIHIIMHE,
TEeXHHUKE"

16.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2126

87

88

&9

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsJ0BOIO U MacCCOBOIO
yucell

OHeprusi CBsI31 aTOMHBIX saep. CBs3b
MAacChl U YJHEPTHH

Pemenue 3amgau no reme "Snepueie
peakuun"

17.04.2026

20.04.2026

23.04.2026

bubmuoreka [{OK
https://m.edsoo.ru/ffOc1c58

bubmuoreka [{OK
https://m.edsoo.ru/ffOc1d7a

90

91

92

93

Peakuuu cunTe3a u neneHus saep.
Ucrounuku sHeprun ConHua 1 3BE311
Ypok-koHpepenus "Anepuas
JHepreruka. Jlencreus
PaAMOAKTUBHBIX U3TyYEHUN Ha KUBbIE
OpraHu3mbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.
DJIEKTPOMarHUTHBIE BOJIHBI.
KBanTosrie gBinenus"

KonTpomnpHas pabota mo Teme
"DNneKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanTtoBrie saBicHu"

24.04.2026

27.04.2026

30.04.2026

04.05.2026

bubnuoreka [IOK
https://m.edsoo.ru/ffOc1e88

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e




[ToBTOpEHME, 000OIICHUE.

bu6nmmoreka [IOK
o4 .']'_[a60paTOpiIBI€ paGOTB: 1o 1pey ! ! 07.05.2026  https://m.edsoo.ru/ff0c245a
BzauMmopelicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 ACUCTHBIX M KaUeCTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
p " " a 08.05.2026 | https://m.edsoo.ru/ff0c2572
teme "TeroBbIe poIecchl
[ToBTopenue, 0600mmenue. Pemenne
96 aCYETHBIX U KAYECTBEHHBIX 3a1a4 110 1 bubmorexa LIOK
P A o 11.05.2026 = https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBbIx gBurareici"
[ToBTropenue, 0600menue. Pemenne
97 aCUETHBIX M Ka4E€CTBEHHBIX 3aa4 I10 1 buGnuorexa [IOK
p A 14.05.2026  hitps://m.cdsoo.ru/ff0c2b30
teme "KIIJI anekTpoyctaHOBOK"
[ToBTOpenue, obobmIeHNKE.
98 JIaGopatopHsle pabOTHI 110 KyPC 1 1 Bubmiorexa OK
" patop p " ypey 15.05.2026 = https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
IToBTOopenue, o6o0mmenue. Pabora ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI 1 Bubmiorexa IOK
" 18.05.2026 | https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTOpenwue, o6o6meHue. Pabora ¢
100 TeKCTallz\)/II/I 10 TEME {'Ji{one6aHH;1 " 1 bubnmorexa OK
" 21.05.2026 @ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06061meHue. Padota ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmotexa HOK
" 22.05.2026  https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6ob6menue. Padora ¢
102 "K 1
TEKCTAMH IO Tel\/'I'e BAaHTOBAA U 75.05.2026
anepHas pusuka
OBIIEE KOJIMYECTBO HACOB I10 102 10




I[TPOT'PAMME




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SABICHUN

1.4

ONUCBHIBATh H3YYEHHBIE CBOWMCTBA Tel U (PU3MUECKUE SBICHUS,
UCHOJNB3YS (PU3MYECKHE BEIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, HX
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3alHMCHhIBaTh €ro0 MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMi IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb I[PUYUHHO-CIECACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemark pacuéTHble 3a71aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a

YCJIOBUA 3aadd  3allMCbIBAaTb KpPATKOEC YCIOBHEC, MOJACTABIATH




¢buznueckre BeIUYUHBI B GOPMYIIBI U MPOBOJUTH PACUEThl, HAXOAUTD
CIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIE JIJISl PEUICHUS 3aja4, OLICHUBATh

PEATUCTUYHOCTD MOJTYYCHHON (U3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3n4YecKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pPE3y/lbTaT, HAXOIWUTh OIIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

NPOBOJUTHh OMBITHI 10 HAOIIOACHUIO (DU3MUYECKUX SIBICHHNA WIIH
Gu3MYECKUX  CBOWCTB  Tel:  (OopMyIHpOBaTh  MPOBEPSEMBbIC
NPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHOW MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4YE€OHOI'O MCCIIEIOBaHUSA, COOMPATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUS], CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh Ppe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHU coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu  paboTte ¢

71a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb MPHUHLMIBI JCUCTBUS H3Y4YECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIBb3YSl 3HAHUSL O CBOMCTBAX  (PU3MYECKUX  SBJIEHUN U

H606XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NOPUBOANUTH TpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)

MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAaHUN B TTOBCETHEBHOM




KU3HM I oOecrieueHHs O€30MacHOCTH TMpHU  OOpallleHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBIIIOJIHEHUH YUeOHBIX 3a1aHUI
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUs,
CIIpaBOYHbIE MaTepHalibl, pecypcbl cetn VHTepHer, BianeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUK

nu3 OI[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU HTOM
rpPaMOTHO UCHOJb30BaTh M3YUEHHBIM MOHATUIHBIA ammapar Kypca

($U3HKH, CONPOBOKIATh BHICTYIJICHUE MPE3EHTaLlMEN

IIpH BBIIIOJIHCHHUHA y‘ICGHBIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisaThb
0053aHHOCTH B rpymnmnc B COOTBETCTBHUHU C IMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPANBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh IOHATHA

1.2

1.3

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, IEMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1'—1601(06 SIBJICHUC
pacro3HaBaTb MPOABIICHHEC HN3YUCHHBIX (1)I/I3I/ILIGCKI/IX SIBIICHUH B

OKpYyzKaromeM MHpe, B TOM YUCIIC (1)I/ISI/I‘-IGCKI/IC SABJICHUS B MPUPOAC,



1.4

1.5

IpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auyy B y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKN) PUZNUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TPOIIECCCHI,
HCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMCHIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO | — 2 H3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBAOIINE (PU3UUECKUE BEIUYMHbBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MpPH IOMOIIU
(U3MUEeCKUX METOJI0B, UCTOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

1.10

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3MUYECKUX SBICHUN WM
(U3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONKUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HMCIIOJIB30BAHUEM aHAJIOT'OBBIX

HpI/I60pOB U JaT4YUKOB (I)I/ISI/I‘-ICCKI/IX BCJIMYNH, CPABHUBATL PE3YJIbTATLL



M3MEPEHHH ¢ YI€TOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpEHUs, CIeAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOABI 110 PE3YyJibTaTaM UCCICAOBAHHUA

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUIAHUPOBATh U3MEPEHUs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEAJIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCIIMYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu paGOTC C

71a00paTOPHBIM 000PYTIOBAaHUEM

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTHU

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISATH CXCEMbI
SJICKTPHUICCKUX ueneﬁ C MOCICOAOBATCIIBHBIM MW IapalJICIIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIB30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU g oOecriedeHusi 0€30MacHOCTH TpH  OOpalieHuu C
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaIoIlel cpene

OCYIIECTBIISATh TOUCK MHGOpMAINHN (PU3NUECKOTO COJIEPKAHUS B CETU
NHTepHeT, HA OCHOBE HUMEIOUIMXCSA 3HAHUW M IYTEM CpPaBHEHHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOfI WJIA MOXKET OBITh HCHOCTOBCpHOﬁ

UCMOJNb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiazeTte  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHhMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
INPOCKTHON WJIM KCCJICIOBATEIIbCKON  JCSITEIBHOCTH, MPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBATH  €ro, aJcKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAS  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KIIACC

Kox
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

pa3jindaTrb SABJICHUA 10 OMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpYXarollleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIETAThH
CYILECTBEHHbIE CBOMCTBA (IpU3HAKN) PUZNUECKUX SABJICHUN

ONKCHIBaTh W3YYCHHbIE CBOMCTBA Tel MU (DU3MUECKHE SIBICHMUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUN  CMBICA  HCHOJb3YEMbIX  BEJIMYUH,
0003HaueHHsI ¥ €AUHUIIB! (PU3MYECKUX BEITHMUUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUMYMHY C JPYTMMH
BEIMYMHAMHU, CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH

XapaKTEPpHU30BaATh CBOICTBa TECII, (i)I/I3I/ILIeCKI/Ie SABJICHUSA W ITPOLCCCHI,

HUCIIOJIB3YsA H3YYCHHBIC 3dKOHBI, IIPpU S3TOM HOaBaTb CJIOBCCHYHO



1.6

1.7

1.8

1.9

1.10

GbopMynUpPOBKY 3aKOHAa U  3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKECHUE

00BSACHATh (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Y4YEHHBIX CBOMCTBa

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH

pemars pacu€THble 3ahauu (omMparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUE HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTh pPacuéThl M OLEHHBATh PEATUCTHYHOCTH

MIOJIyYEHHOTI'0 3Ha4€HUs (PU3UUECKOI BEIINYMHBI

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MUEeCKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE HCCIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE TIPEAIIOIOKEHUE, OLICHWBATh IPAaBUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCICNOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAWTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefienss CcpeAHee 3HaueHHUE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHuEe coOuparoield JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (U3MEPUTENIBHOTO Mprdopa)

1.11

IPOBOJUTHh HCCIEOBAaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3YJIbTaThl
MOJIyYUEHHOW 3aBHCUMOCTH (DHM3MUECKUX BEIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM UCCICOOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHUs  (U3UYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY

U BBIIOJIHATH U3MCPCHUSA, CICAYH Hpe[[HO)KCHHOﬁ HHCTPYKIIUH,



1.13

BBIUNCJIATh 3HAYEHHE BEIMYMHBI M AHAJIU3UPOBATH IOJIyYEHHBIC
pe3ynbTaThl ¢ YUETOM 3aJaHHOU NOTPELIHOCTH U3MEPEHUM
coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TmpH  pabore ¢

1ab0paTOPHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHbBIE INPHU3HAKM WM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJJaHETapHas MOJENb aToMa, HyKJIOHHas

MOZACIIb aTOMHOI'O AApa

XapaKTepu30BaTb MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKUX YCTpPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHX TIPOILIECCOB IMPH PEUICHUH Y4eOHO-TTPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHS N300paKEHUH B MJIOCKOM

3epkajie u coOuparoIeii T1uH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpPUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KM3HU g oOecriedeHusi 0e30MacHOCTH TIpH  OOpalieHuu C
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIISATh MOUCK MHPOpMAIUHN (PU3HUUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMYIHpys TOHMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENENCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeT; BIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHX HCTOYHHUKOB (1)I/I3I/I‘{CCKOFO

coJlep’KaHusl, MyOJIMYHO MPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

UCCIICIOBATEIBCKON  AEATEIBbHOCTH, IIPH  3TOM  TI'PAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3UKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3E€HTalUed ¢ y4€ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessiTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTbH  €ro, aJcKBAaTHO  OLECHUBAaTh
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYNIBl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOSABIAL  TOTOBHOCTH

pa3pemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTAa
®U3UKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®uszuka — Hayka O Ipupone. SBieHus npUPOABL.
1.1 dusnyeckue  SBICHUS: MEXAHWYECKHE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBbBIE

@dusnueckue BeIMUYUHBL.  V3MepeHune — (QHU3UUECKUX
1.2 BennunH.  Ousmueckue  npubopsl.  [lorpemrHocTs
U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHULL

EcrecTBeHHOHAYYHBIII METOJ TO3HaHUS: HAOJIOJICHUE,
1 13 IIOCTAaHOBKA Haquoro BOHpOC&, BBIABHUKCHHUE THUIIOTE3,
BKCHCpI/IMCHT 110 HpOBepKe THUIIOTE3, O6”I)HCH€HI/IC
Ha0I101a€EMOT0 SIBJICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIeH

[TpakTrueckue pabOTHI:
N3MepeHne paccTosiHUM.

15 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
Onpenenenue pasMepoB MajbIX TEJ.
N3mepenne Temmeparypbl NMpU MOMOIIM KUJIKOCTHOTO
TEPMOMETPA U TATYUKA TEMIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHI A O CTPOEHUU BEIIECTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYIbI, UX pa3Mephl.
2.1 OnbIThl,  J1OKa3bIBAIOIIME  JUCKPETHOE  CTPOEHHE
BEIIIECTBA

JlBwxkenne  dvactun — BemectBa. CBsA3b  CKOPOCTH
22 JBIDKEHUS 4YacTUll ¢ TeMmmepaTypod. bpoyHoBckoe
JBIDKeHUe, T Py3us

)3 B3aumo/ieiicTBIE YacTHI] BEIECTBA: IPUTSKEHHE U
2 OTTAJIKUBAHUE

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUNIMYECKUX)  Tel.
2.4 B3anmocBA3bp MeXy CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJEKYIISPHBIM
CTPOEHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

26 [TpakTuyeckue paboOTHI:
Ouenka jauaMerpa aToMa METOJOM  psiioB  (c




UCToNib30BaHueM ¢otorpaduit).

OnbITH IO HAOJIOICHUIO TETIJIOBOTO PACIIMPEHUS ra30B.
OnbITHI o 00HapYKESHHIO NeHCTBUS CHIT
MOJICKYJISIPHOTO TTPUTSKCHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

Mexanunueckoe JBUKEHHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKECHUE

Ckopocth. Cpeansisi CKOPOCTb IIPU HEPABHOMEPHOM
JIBWKEHUH. Pacu€T myTH U BpEMEHU JABUKECHUS

SlBnenue uHepiuu. 3aKOH MHepuHMH. B3aumoneinctBue
TeJ Kak MPUYMHA W3MEHEHUS CKOPOCTH ABUKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Teja

34

[T;motHOCTE BemecTBa. CBA3b IUIOTHOCTH € KOJIMYECTBOM
MOJICKYJI B €IUHUIIE 00bEMa BelecTBa

3.5

3.6

3.7

Cuna kak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl c
MIOMOUIbIO AMHAMOMETpA

SIBiIenne TATOTEHHUS U cuia TshkecTH. Crila TSHKeCTH Ha
APYrux IJiaHEeTax. Bec tena. HeBecoMocTh

3.8

3.9

3.10

Cuna tpenus. TpeHHe CKOJIb)KEHUS U TPEHUE IOKOS.
Tpenue B Ipupoae U TEXHUKE

Cio)keHue Cujl, HampaBJIEHHBIX IO OJHON MPSMOM.
PaBHOelicTBYOIIAsA CHIT

[TpakTryeckue paboOTHI:

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO  JIBHIKEHHS
(wrapuka B OKHJKOCTH, MOJENIU  3JIEKTPHUECKOrO
aBTomMoOmIs u Tak ganee). OmperneneHue cpeaHen
CKOpOCTH CKOJIbXKEHHs Opycka WIM IIapuka 1o
HAKJIOHHOM  miockocTd. OnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHPYIOIITHE
3aBHCHUMOCTb pacTsKeHus (aegopmariu) Npy>KUHbI OT
OPUIOKEHHOW Ccuibl.  OMBITBI,  JEMOHCTPHPYIOIINE
3aBUCUMOCTb CHUJIbI TPEHHS CKOJBKEHHS OT Beca Tella U
XapakTepa CONMpPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@usnyeckue SBICHUS B IPUPOJIE: NTPUMEPHI JBHKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW M HEXHMBOW IPHUPOJIE,
JIECTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEN 1 T'A30B

4.1

Hasnenune TBEpHoro tena. CrocoObl yMEHbIIECHHS U
YBEJIMYEHUS 1aBICHUS




4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a or o0béMa,
TeMnepaTypbl

4.3

4.4

4.5

Hepeﬂaqa JaBJICHHUA TBépI[LIMI/I TCJIaMHU, XXUAKOCTAMU U
razamu. 3akod Ilackans. [IHeBMaTHUECKHE MAIIMHEL

3aBUCUMOCTh  JIaBJICHUS O KHJKOCTH OT  TJIyOWHBI.
IM'uapocratnaeckuii mapagokc. CooOmaronmecs cocybl.
['uapaBnuyeckre MeXaHU3MbI

Atmocdepa 3emnu u atmocepHoe nasiaenue. [IpuauHbl
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emud. OmbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

Wsmepenne armocdepHoro naeneHus. [IpuGopsl mms
U3MEpeHUsT aTMOC(HEPHOTO IaBICHHSI

4.7

4.8

4.9

4.10

4.11

JeiictBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Teno. Breltankuparomas (apxumenoBa) cuia. 3aKOH
Apxumena

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tejla B BOJE OT
o0béMa MOTPYKEHHOM B JKUIAKOCTH 4YacTH Tela.
Omnpenenenye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEN HA
TEN0,  MNOrpyxénHoe B  Kuakoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHJAKOCTH, OT Macchl Teaa. OIBITHI,
JIEMOHCTPUPYIOILIME  3aBUCUMOCTHb  BBITAJIIKMBAIOLIEH
CHUJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00bEMa
MOrPYKEHHOW B KUIAKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJIKOCTH. KonctpynpoBanue apeomerpa WA
KOHCTPYUPOBAHME  JIOAKA W  OINpelnesieHne  eé
TPy30H0ABEMHOCTH

dusnyeckne  SBICHUWS B TPUPOJE:  BIUSIHUE
aTMOc(epHOTO JIaBICHUS Ha )KUBOW OPraHu3M, IUTaBaHHE
pBIO

TexHUueckne yCTpoicTBa: COOOIIAIOIINECS COCYIH,
YCTPOMCTBO BOJOINPOBOJA, THIPABINYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMmeTp

PABOTA, MOITHOCTDB, OHEPT U

5.1 Mexanunyeckas padora
5.2 Mexanuyeckas MOIIHOCTh
5.3 [IpocThle MEXaHM3MBI: pblYar, OJIOK, HaKIOHHAs



10ckocTh. [IpaBuio paBHOBecHs pblyara

54 [TpuMeHeHne paBuiIa PaBHOBECHS pbluara K OJIOKY
«3onoToe  mpaBwio»  MexaHukd.  Koapduument

5.5 II0JIE3HOTO JNEeUCTBUS MEXAHHU3MOB. ITpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHimanbHas SHEPrUuM TeJa, MOJHATOr0 HajJ 3eMiIEi

5.7 Kunerndeckas sHeprus

58 [TonHass MexaHW4YecKas SHEprusl. 3aKOH M3MEHEHUsS U
COXpaHECHMs MEXaHUYECKON YHEPIUH
[TpakTuyeckue pabOTHI:
Onpeznenenne paboOTHl CHIIBI TPEHHUS IPU PAaBHOMEPHOM

59 JBUKEHUM Tejla 10 TOPU3OHTAJIbHOW IIOBEPXHOCTH.
Hccenenoanue YCIIOBHM paBHOBECHS pplyara.
W3mepenne KIIJI HakmoHHO#N miockoctu. M3yduenue
3aKOHA COXPAHEHUs MEXaHUYECKON SHEPIUH

510 dusuyeckue SBICHUS B MPUPOJE: pblUard B Tele
YeJI0BEeKa
TexHHuecKkue YCTpOMCTBA: pbluar, IOJBWKHBIM U

5.11 HEIOBMKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, IIPOCTBIE
MEXaHU3MBI B OBITY

8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlCPKAHUS
pasznena JJIeMEeHTa
TETUUIOBBIE ABJIEHUA

OCHOBHBIE TOJOXEHUS  MOJIEKYJISIPHO-KNHETUYECKON

6.1 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
MoJsieKyn.  OmbITbl, MOATBEP)KIAIONIME  OCHOBHbBIE
MOJIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEpAOrO, IKUAKOIO M ra3oo0pa3zHOro

6.2 cocTosHui BemecTBa. Kpucramumdeckue u amopdHble

6 Tena

OObsicHEHHE CBOICTB ra3oB, *KHJIKOCTEH M TBEPIBIX Tel

6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
Teopun

6.4 CmauuBaHue U KanWUISPHbIE SIBICHUS

6.5 TemoBoe paclIupeHne U CKaThue

6.6 Temneparypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
TEIJIOBOTO ABM)KEHHUS YaCTHIL




6.7

Buytpennss sueprust. Cioco0bl M3MEHEHHs BHYTPEHHEH
SHEPIUu: Tersionepeaaya U CoBepIeHre padoThl

6.8

6.9

Buapl teruonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,
W3JIy4YEHHE
KomngectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTH
BellleCTBA

6.10

TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOro OanaHca

6.11

6.12

6.13

[1naBneHue U oTBEpJ€BaHKNE KPUCTATUIMUECKUX BEIIECTB.
VY nenpHas TeIu10Ta IUIaBICHUS

[TapooOpa3zoBanne u  koHjeHcauus. Mcnapenue.
Kunenue. VYnenbHas  Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(HEPHOTO
JIaBJICHUS

BnaxnHocTtb BO3yXa

6.14

6.15

6.16

3H€pFI/I$I TOIIJIMBA. YIIGJIBHaFI TCIJIOTA CTOpaHUA

[Tpunnuner  paboTel  TeroBeiX — aBurateneit  KIT/]
TCIIOBOI'O ABUTaTels. TeIUIOBBIC ABUTATEIN M 3allyTa
OKPYXKAaIOILEH Cpeabl

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEILJIOBBIX
nporeccax

6.17

[TpakTuyeckune pabOTHI:

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbITl MO BBIPAIMBAHUIO KPHUCTAJJIOB TOBAPEHHOMN
COJIA WUJIU caxapa.

OMnBITH 110 HAOJIOIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

Ornpezenienne NaBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbITE, JAEMOHCTPUPYIONIME 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUS WIN OXJIaKICHHUSI.
[IpoBepka ruUMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIUHBI
CTONOMKA XHUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEeMIIepaTyphl.

Habmioenne u3MeHeHHsI BHYTpEHHEH SHepruu Tena B
pe3ynbTaTe Temonepe ayu U paboThl BHEITHUX CHUIL.
UccnenoBanue siBieHUs TEIIOOOMEHA MTPU CMEIIMBAHUHT
XOJIOTHOW M ropsue BOJBI.

OnpeneneHne KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJZIOM TIPH TEIUIOOOMEHE C HArpeThiM METaJUTHYECKUM
HUATUHAPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.



HccnenoBanue nporecca ucrnapeHusi.
OnpeneneHrie OTHOCUTENbHOM BIAXKHOCTH BO3/yXa.
OrnpezeneHne yAeIbHON TEIJIOTH TIaBICHUS JIbJIA.

6.18

@dusnyeckue SBIECHHUA B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHME U KalWULIPHbIE SBJIEHUS B IPUPOJE,
KpUCTaJIJIbl B IpUpojie, usnydeHue ConHia, 3aMep3aHue
BOI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHudyeckue  yCTpOWCTBA:  KallWUIAPBI,  IPHUMEPHI
UCIIOJIB30BAaHUs KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUMK TEMIEPATYpbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpBI, INCHUXPOMETp, MapoBas TypOuHa,
JIBUTATEIIb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzaius Tei. JIBa poaa 3JeKTpUYECKUX 3apsI0B
B3aumopeiictBue 3apsbkeHHbIX  Tenl.  3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEIl OT
BEJIMYHMHBI 3aPS/I0B U PACCTOSHHS MEXKTY TETIaMU)
DnekTpuueckoe moje. HanpsE€HHOCTh JIEKTPUUYECKOTO

7.3 nons. [IpuHIUIT CyNeprno3uuuu 3JIEKTPUUYECKUX IOJIEH
(Ha KaUECTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuueckuit 3apsana. Ctpoenne aroma. [IpoBogHuku u
JIURICKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

76 ONEKTPUUYECKUII  TOK.  YCIOBHS  CYIIECTBOBAHMS
ANEKTPUUECKOr0 TOKa. MICTOUHHMKHN MOCTOSIHHOTO TOKa
HevictBus BJIEKTPUUECKOTO TOKa (TeruioBoe,

1.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
JKUAKOCTAX M ra3ax

78 Onektpuueckass 1enb. Cuna ToOKa. IJIEKTPUUYECKOE
HaIpsHKEHUE

79 ComnpoTuBieHne MIPOBOJIHUKA. VaensHOE
CONPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma 1S ydacTKa enu

711 [locnenoBarenbHOE ¥ MHapajUIeNIbHOE  COEIUHEHUE
MTPOBOTHUKOB

712 PaGora W MOIIHOCTH JNEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenua

7.13

DONeKTpUYecKue Lenu M MOTPEeOUTENH SIeKTPHUUECKOM




sHepruu B ObiTy. KopoTkoe 3ambikanne

ITocTosiHHEIE MarHuThl. B3anMoIelcTBUE NHOCTOSHHEIX

7.14
MAarHuToB
715 MarautHoe mnone. MarautHoe mojie 3eMlIMm H  €ro
3HAaYCHHUE JJIs )KM3HU Ha 3eMIie
716 OmneiT Opcrena. MarHUTHOE 110J1€ 3JIEKTPUUECKOTO TOKA.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJSI Ha MPOBOJHUK C TOKOM.
717 DJIeKTpOABUTATENb TOCTOSIHHOTO TOKa. Mcnonb3oBaHue
AJIEKTPOJIBUraTeei B TEXHUYECKUX YCTPOWMCTBaX W Ha
TpaHCIopTe
718 Onbitel  Dapajnes.  SBieHue  AIEKTPOMArHUTHOMH
nHaykuuu. [Ipasuno Jlenna
DIIeKTPOreHepaTop. Crioco6bl MOJTYYCHUS
7.19 AIEKTPUUECKON SHEPIruu. DJIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUU
[TpakTuyeckune pabOTHI:
OnBITH 10 HAOMIOACHUIO AIEKTPU3ALNUU TN UHAYKIEH
Y TIPU CONPUKOCHOBEHUH.
UccnenoBanue neMcTBUS SIEKTPUYECKOrO IOJS  Ha
MPOBOJHUKHU U JUBJIEKTPUKH.
COopka W TmpoBepKa pabOThI JJICKTPHUUECKOW IEIHU
IMOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u perynupoBaHue HapsHKEHUS.
WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, UYIIIETO Yepes3
PE3UCTOpP, OT CONMPOTHUBIICHUS PE3UCTOPA M HANPSHKCHUS
Ha Pe3ucTope.
OmbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
7.20

JJIIEKTPUYECKOTO COINPOTUBJICHUSA IIPOBOJHUKA OT €r0
JUIMHBI, IIJIOLIAU IIONIEPEYHOr0 CEUEHHS U MaTepHalla.

IIpoBepka TmpaBWila CIOKEHMS  HAINPSOKEHUH  IIpU
MIOCJIEIOBATEIIbHOM ~ COCAVMHEHUM [JBYX PE3UCTOPOB.
IIpoBepka mpaBuia Ui CHIIBI TOKA IPH IMApaLICIbHOM
coequHEeHUH  pe3uctopoB.  OmpexneneHue  padOTHI
JJIIEKTPUYECKOTO TOKA, MAYIIETO Yepe3  PEe3UCTOp.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIICIIIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CUJIBl TOKA, MAYILETO Yepe3 JIAMIIOYKY, OT HalpPsKEHUS
Ha Hell. Onpenenenne KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBHS INOCTOSHHBIX MArHHUTOB.
N3yuenne MarHuTHOTO MOJIS MOCTOSIHHBIX MArHUTOB IIPH
UX Oo0BbeIMHEHWH U  pa3feneHun. MccnegoBaHue




JEUCTBUSI AIIEKTPUUECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OnpIThI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBHS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjieHHs Toka B Karymke. 3ydeHue
JNEHCTBUS MarHUTHOTO MOJS Ha TMPOBOJHUK C TOKOM.

KoncTtpynposanue " U3y4EHUE paboTsl
3JIEKTPOABUTATES. N3smepenne KIIJg
AJIEKTPOIBUTaTEIbHON YCTaHOBKHU. OnbIThI 1o

HUCCICIOBAHUIO ABJICHUA I—)HGKTpOMaFHHTHOﬁ HWHAYKIHH:
HCCICIOBAaHUC W3MEHCHHMI 3HAYCHUS U HampaBJICHHUA
HHAYKOUOHHOI'O TOKa

7.21

dusnueckre SBJICHHS B MPUPOJIE: DIICKTPUUECKUE
SBIIGHUST B  arMocdepe, DICKTPUUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE T0JIe 3eMIH, JIpel( IMOIIOCOB,
POJIb MAarHUTHOTO MOJIS JJI KU3HU Ha 3emiie, MOJISIPHOE
CUSIHHE

7.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOIN, aMIIEpPMETP,
BOJIETMETp, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTHUH,
AIIEKTPOOCBETUTENBHBIE  NMPUOOPHI,  HArpeBaTeNbHBIC
AIEKTPONPUOOPHI (Tpumepsr), AJICKTPUUYCCKUE
NPEJOXPAaHUTEIHN, JJICKTPOMArHUT, 3JICKTPOJBUTATENb
MOCTOSIHHOTO TOKa, TeHEPATOP MOCTOSHHOTO TOKA

9 KIIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszena
MEXAHUWYECKUE SABJIEHUA
31 Mexannyeckoe ABWKeHME. MarepuaibHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE
HepaBHoMepHOe mnpsimonuHeniHoe IBHkeHue. CpenHss
8 8.4 U MIHOBEHHasi CKOPOCThb Tela IpU HEPABHOMEPHOM
JBUKEHUU
35 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
JBUKECHHE
8.6 Caoboanoe najgenue. OnbiTel [amunes
PaBHOMepHOE nBHKEHHME IO OKpykHOocTu. [lepmon m
8.7

yacToTta oOpamieHus. JInHeHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE



8.8

ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperwuii 3akon Herotona

8.11 [IpUHIAI CYTIEPTIO3UIMK CHUJT

8.12 Cuna yrpyroctu. 3akon I'yka

813 Cuna TpeHHs: cuja TPEHUS CKOJIbKEHUS, CUjla TPEHHUS
MIOKOS1, IPYTH€ BUAbI TPCHHS

314 Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS.
Yckopenre cBOOOAHOTO NaieHUs

815 JBuxenne  muaHer  Bokpyr  Connua.  Ilepsas
KOCMHUY€ECKasi ckopocTb. HeBecoMOCTh U eperpysku

816 PaBHOBecue marepuanbHON TOUKUA. AOCONIOTHO TBEPIOE
TEJ0

8.17 PaBHOBecue TBEPAOTO TeENa € 3aKPEIUIEHHOM OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsokecTH

8.18 Uwmnynbc Tena. M3smenenne uminyibea. IMITyJIbe CHITbI

8.19 3aKOH COXpaHEHHs UMITYIIbCa

8.20 PeakTHBHOE JIBHIKCHHE

8.21 Mexannueckasi paboTa u MOILTHOCTh

822 PabGora cun Tsxkectn, ymnpyroctu, TpeHus. CBs3b
SHEPruu U paboThI

823 [TorennuanbHass SHeprus Tena, MOAHATOIO  HaJ
MIOBEPXHOCTBIO 3eMIIN

8.24 IToTeHumanbHas YHEPTUs CKATOU MPYKUHBI

825 Kunernueckass osHeprus. Teopema O KHHETHYECKOU
SHEPIUU

8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUH
[TpakTryeckue paboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBbKEHHUs Opycka
WIA JBIKEHHsS IIapuKa 0 HAKIOHHOM IJIOCKOCTH.
OmnpeneneHne yCKOpeHHUs Tena MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.

8.27 HccnenoBanue 3aBUCHMMOCTH IIyTH OT BPEMEHH MpU

PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka THIIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psI HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.




8.28

8.29

I/ICCHGIIOBB.HI/IG 3aBUCHUMOCTHU CHUJIbI TPCHHUS CKOJIbKCHUA
OT CWIbl HOpMalbHOro JamieHus. Onpenenenue
KodpduuueHTa TpeHus ckoiabxeHus. OmnpeneneHue
KECTKOCTH MpYXHUHBL. OnpeneneHue padOThl CHUIIbI
TPEHUs TpU PABHOMEPHOM JIBXKCHMHM Tejla 110
TOPU3OHTAILHOW ToBepXHOCTU. Ompenenenue padOTHI
CUJIBl  YOPYroCTM  IpH  IOABEME  TIpy3a ¢
HUCIIO0JIBb30BaHUECM HCIIOABUKHOI'O u IIOABMXKHOI'O
0JI0KOB

dusnyeckue SBICHUSI B IIpupoac: MPUIKWBBEI U OTIIMBEI,
JABMKCHUEC IIJIAHCT ConHeyHoH CHUCTCMbI, PCAKTHBHOC
JABWIKCHUC )KUBBIX OPraHU3MOB

TexHuyeckue  yCTpPOMCTBA:  CHOUAOMETpP, JaTUUKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, paKeThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarenpHoe nBmkerne. OCHOBHBIE XapaKTEPUCTHKH
KOJICOaHUH: TIEpUO/], YaCTOTa, AMIUIUTY 1A

Matematuueckuit u IPY>KHUHHBII MasiTHUKU.
[IpeBpanienue sHepruu Npu KoJieOaTEILHOM JABUKCHUU

3aryxarmue KosneOaHusi. BbIHYXIEHHbIE KOJICOaHMUS.
Pe3zonanc

94

Mexannueckue BoJIHbI. CBOHCTBa MEXaHHMYECKHUX BOJIH.
[IponosibHBIE M TIONIEpEUYHBIE BOJIHBL. J[IMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHU4YEeCKHE BOJIHBI
B TBEPAOM TeJIe, CEICMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wn¢pa3Byk U yiabTpa3Byk

9.7

9.8

[TpakTudeckue paboThI:

Ompenenenre 4acTOoThl W TepHoja  KoseOaHUi
MaTeMaTUYeCKOr0 MasiTHUKA.

Ormpenenenre 4acTOThl W TepHoja  KoseOaHUi
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH IepuoJa  KOJeOaHHA
MOABEIIEHHOT0 K HUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TEpUOJa  KOJICOaHHIA
MPY>KUHHOTO MAasTHMKa OT Macchl rpy3a. IlpoBepka
HE3aBUCUMOCTH nepuo/ia KoseOaHui rpys3a,
MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXKuHbl. I3MepeHne yckopeHus: CBOOOTHOTO TafeHUs

du3nueckue SBJICHUS B IprUpoacC: BOCIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, ceiicMu4YecKue BOJIHBI,




IlyHAMH, 3XO0
99 TexHUUecKrne YCTpOMCTBA: 3XOJOT, HCHOIb30BaHUE
YIBTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMATHUTHBIE BOJIHBI.
CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mnpupoja cBera. CKOpOCTb CBETA.
BonHoBBIE cBOMCTBaA cBETA
10 [TpakTiueckue paboThI:
10.4 N3yueHne CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUIIBHOTO TesieoHa
@duznyeckue SBICHHUS B MpUpojie: OHOJIOTHYECKOE
10.5 JIeHiCTBHE BUJIUMOTO, yIbTPapuOIECTOBOrO u
PEHTI€HOBCKOT'O M3JIy4CHHI
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBS3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBas Mozienb cBeTa. ICTOUHUKY cBeTa
11.2 [IpsiMonuHetHOEe pacpoCTpaHEHUE CBETa
113 Otpaxenue cBera. [1nockoe 3epkaiio. 3aKOH OTpaKeHUs
cBeTa
114 [Ipenomnenne cBeTa. 3aKOH NPEJIOMJIEHUS CBETA.
[ToniHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop nydeit B iuH3e
116 OnTuueckass cucrema Qoroarnmnapara, MHUKpOCKoma M
TeJecKona
11 11.7 I'ma3 kak onrudeckas cucreMa. biau3opykocts u
JAJIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OneiTel HploToOHA.
CrnosxeHue cCieKTpajabHBIX IIBETOB. Jlucnepcus ceeTa
[TpakTHyeckue paboTHI:
HccnenoBanne  3aBUCHUMOCTM ~ yIVIa  OTPaKEHHUS
CBETOBOTI'O Jy4a OT yIJia MajeHusl.
W3ydyeHne xapaKTepUCTHK H300pa)kKeHHsl NpeaMeTa B
11.9 TIJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCHUMOCTH  yrja  IPEJIOMIICHUS
CBETOBOTI'O JIy4ya OT yIJja MaJeHus Ha TPAaHULIE «BO3IYX —
CTEKJION.
[Tony4yenne u300paxkeHUN C TOMOIIBIO coOMparoeit




JIMH3BI.
Onpenenenne (POKYCHOTO PACCTOSIHUST W ONTHYECKOU
CHUJIBI COOMPAOLIEH JINH3HI.

OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIEKTP.
OnpITHl 10 BOCHPHUATHIO LIBETAa MPEAMETOB MpU UX
HaOJI0ICHNH Yepe3 [BETOBbIC (DUIBTPHI

dusnyeckue ABJICHUS B Ipupoac: 3aTMCHUA COJ'IHHa u

11.10 JlyHsbl, 11BE€Ta TeJ, ONTHYECKUE SIBJIEHUSA B aTMocdepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OYKHU, [IEPUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBLBIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas MojeNb aTOMA.
’ Mopuenb atoma Bopa
122 Hcnyckanve W IOIVIOLICHME CBETa aToMOM. KBaHTBHI.
' JIuneituaTele CEKTPBI
12.3 PannoaxktuBHOCT. Anb(da, 6eTa- 1 raMMa-u31ydeHUs
124 Crpoenne aromHoro sapa. Hyknonnas monens
' aTOMHOTO siipa. M3oTonsl
12.5 PannoaktuBHble npespameHus. Ilepuon mnomypacnana
’ ATOMHBIX SAJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U
' MacCOBOTO YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU
12.8 Peakuuu cunresa u aenenus anep. VICTOUHUKY SHEPTUH
12 ' ConHua n 3BE311
12.9 Slnepnas  sHepretuka. [leficTBHE  pagMOAKTUBHBIX
’ U3JTy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTryeckue paboOTHI:
HaOnronenue CIUIOIIHBIX M JMHEHYATBIX CHEKTPOB
12.10 U3ITy4EHHUS.
HccnenoBaHne TPEKOB: M3MEPEHUE DHEPTUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 poTOrpadusm).
W3mepenue paaroakTUBHOTO (hoHa
@dusuyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE TyuH,
12.11 PaAMOAKTUBHOE H3JIy4eHUE IPUPOAHBIX MHHEPAJIOB,
JIEMCTBUE PATMOAKTHUBHBIX W3IYYEHUHM HA OpPraHU3M
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[ya.HBHIJﬁ AO3UMETP, KaMEpa Bunscona






IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
¢u3nUecKux 3HaAHUH W MX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH TPUPOJIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U UCIOJB30BaHME MX JUIs pelIeHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMH METOJOB HAay4yHOTO TO3HAHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYAOBAaHUS MO MHCTPYKIMH, OMHUCHIBATH XOJI
OTIBITA U 3AIMCHIBATD €0 PE3yIbTaThl, (HOPMYIHUPOBATH BBHIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEICTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOIUIl U
rpaMKOB, YYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyuci€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJOBHE 3aayM,
BBISIBIISATh HEAOCTAIOIIME JIaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], MCI0JIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUsl (PU3MUECKON BENMYMHBI; YMEHHUE OINPEIEeNATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUW W HEoOXoauMmbie (u3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpMALUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JOTIOJIHUTEIBHBIX ~ MCTOYHMKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOT0 CONep:KaHUs, CIIPaBOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUYECKHUE ABJIEHUA
1 Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. (CuctemMa  OTCUETA.
' OTHOCUTEIBHOCTD JIBHXKCHHS
15 PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna 1Jis
' BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBHXKEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO JIBUKEHUS:
13 (1) =x,+ut
I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl MPOCKIHUH CKOPOCTH, MPOSKIIMH
NepeMENIeHHs, IyTH, KOOpPAMHATBl NIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpDJAMHATHI Te€lda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKECHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl Il MPOCKUUU TMEPEMELIEHUs, MPOEKUHUHU CKOPOCTH M TMPOEKIIHH
YCKOPEHHS TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
2
1.4 -Sx(f)=vox'f+”x'j-
U_\'('f) =Up, +a, 1,
a,(f) =canst,
UI.‘(: - lez =2a,s,
['padmku 3aBUCHUMOCTH OT BPEMEHU Ml MPOCKIUU YCKOPEHUS, MPOCKINH
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHUs], KOOPJAUHATHI TIPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TMAJCHHUE Tela IO
BepTUKAIN (JABMKEHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,

IOPOEKIMH CKOPOCTH M KOOPAMHATHI TNpH CBOOOJHOM TMaJ€HUU Tela IIo

BCPTUKAIN



CkopocTh paBHOMEPHOIO JBI)KEHHS Tella IO OKpykHOcTH. HampaBnenue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOparleHus:
L= 2MR
T
1.6 LlenTpocTpemMurensHoe yckopeHue. HampapiieHne LEHTPOCTPEMUTEIBHOTO
yckopenusi. @opmyiia Jisi BEBIUUCICHUS YCKOPEHUS:
2
a. — (&
"R
dopmyia, CBSI3BIBAIONIAS IEPUOJ] M YACTOTY OOpaIeHHUS:
V= 1
T
Macca. IInotrocTs BemectBa. @opmyia A BBIYUCICHUS IIJIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. ClokeHue CHil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroTOHA
Bropoii 3akon HetoToHa:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUsI Tela U BEKTOpa CHIIbI, ICHCTBYIOIIEH Ha
TEJI0
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 _ -
Fy w=-Fi5
Tpenue Mokosi U TpeHUE CKONIBKEHHS. DopMyIna s BEIYUCICHUS MOIYJISI CUJIBI
1.12 TPEHUS CKOJIbKEHUS:

Fpo=u-N

1.13

1.14

Hedopmarust Tena. Yopyrue u Heynpyrue nedopMaidu. 3aKOH YIpyroi
nedopmaruu (3akon ['yka):
F=k-Al
BcemupHoe Trorenune. 3aKk0H BCEMUPHOTO TATOTEHHS:
My -1,

F=G-—1 2
2




1.15

1.16

Cwita TsbkecTd. Y CKOpeHUe CBOOOTHOTO TaJICHUS.
dopmyia a7 BBIYUCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTy 3emin: F = mg.
JIBmxenue maneT BOKpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Nmnynbce Tena — BekTopHast (pusnyeckasi BeIMUMHA.
D=mi
Nmnynsc cucremsl tein. M3menenue umnyibca. MMnyinbsce cumsl
3aKOH COXpPaHEHUs UMILYJIbCA JUIsl 3AMKHYTOM CUCTEMBI TEI:
p=myly +m, U, =const

PeaktuBHOE JABUXKCHUC

1.17

1.18

1.19

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fsooso

Mexanunueckas MOITHOCTD:
A
N==—
I

Kunernueckas u MMOTCHUMAJIbHAs SHCPIrus. CDOpMy.]'Ia JUIA BBIYUCIICHU A

KUHETHYCCKOU OHCPIuu:

H!UE
BTy

Teopema o knHeTHUeCKOU dHeprun. Popmyria s BBIYUCICHHUS TOTCHIMAIBHON

SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,=mgh

MexaHnueckas SJHeprus:
E=E;.+E »

3aKOH COXpaHEHMs MEXaHN4eCKOoU sHeprun. Popmyiia 1 3aKOHA COXPAHEHUS
MEXaHWYECKON IHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPIUU IIpHU HAJIUYHUU CUJIBI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peryar. Momenr cunel: M - FL.

Ycaopue PpaBHOBECHS pblyara:

M +M +..=0




[ToaBuxHBIN 1 HeTOABKHBIN O0510kH. KIT/] mpocThix MexaHHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

[laBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[OFO TCa:

_F
P= Ch
1.21 JlaBiienue ra3a. ATMOC(epHOE aBICHHE.
['mppocTtaTyeckoe 1aBjI€HNE BHYTPH KUJIKOCTH.
@opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTU:
P=pZ+ D,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. PopMyna ajig ONPENEICHUS BBITAIKUBAIOIIECH CHIIBI,
JICHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23
F_jlm_ =pgV
VYcnosue miaBanus tena. [1naBanue cy1oB u Bo3ayxoIiaBaHUe
Mexanudeckue KoneOaHus. AMIUIMTYAA, TEPUOJ W YacToTa KoJeOaHWi.
104 ®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:
v L
T
195 MaremMatnueckuii ¥ NpPYKUHHBIM MasgTHUKU. [IpeBpaiieHne OSHeprum Impu
' Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxatomue konebanusi. Beinyxnennbie konedanus. Pezonanc
Mexanuueckrue BoiHbBI. [IposonbHble UM TonepeuHble BOJHBL JIJIMHA BOJHBI U
1.27 CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
h=v-T
198 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha T'paHMIIE
. nByX cpell. IH(pa3ByK U yIbTpa3ByK
Ilpakmuueckue pabomul
N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
199 NPYXUHBL, KO3(p(UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CHUIIbI

YIOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpeHUsi OpycKa Mpu IBUKEHHH 1O HAKIOHHOW IJIOCKOCTH; YacTOTHI M

nepuosa KoJeOaHWi MaTeMaTHYeCKOro MasTHHUKA, 4YacTOThl H IEpUojaa




KoJIeOaHUH TPY)KHHHOTO MasTHHUKA, MOMEHTA CHJIBI, JICHCTBYIOIIETO HA phIYar;
paboTBl CWJIBI YHOPYTOCTH TpPU TOIBEME TIpy3a C MOMOIIBIO HEMOABIKHOTO
0J10Ka; PabOTHI CHJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOIILIO MOABHKHOTO
O70Ka.

HccrenoBanue 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT O0BEMa IOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUJAKOCTH, HC3aBUCUMOCTHU BBITaJ'IKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChI TeJa; CHJIbI TPCHUS CKOJILKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOUIEH B NPYKHUHE, OT CTEIICHHU
nedopMaIuu MPYKUHBI, YCKOPEHUsT Opycka OT yIiila HakjJOHA HarpaBJIsSIONICH;
nepuojia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOJa
KoJIcOaHUH MPYKUHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI,
UCCJICIOBAaHNE HE3aBHCHMOCTH IIEpUOJIa KOJICOAHWI HUTSHOTO MAasSTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblvara

1.30

1.31

Qusuueckue A6NeHUs 6 npupode: TIPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHHE IUIaHET COJHEYHONM CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJECHUs Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoticmea: CIAJOMETP, NAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHMS, JAMHAMOMETp, NOJAIIMWIHUKY, PAKEThl, pblYar, MOABUKHBIN H
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MNPOCTBIC MCXAaHU3MLI B 6I)ITy,
COOOIIaroIUeECs] COCY/AbI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHI IMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp, HXOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKa B 6I>ITy N TCXHHUKC

2.1

2.2

TEIIJIOBBIE ABJIEHUA

OcCHOBHEBIC ITOJIOKCHHUA MOHCKYHHpHO-KHHCTH‘{eCKOfI TCOpHUU CTPOCHUA
BCIICCTBA. MOI[CJ'II/I TBép)IOFO, KHUAKOT'O U ra3oo6pa3Hor0 COCTOSIHUU BCIICCTBA.

Kpucrannuyeckue u amopdHsie Tena

ZIBI/I)KGHI/Ie JacTull BCIICCTBA. CBi13p CKOpOCTH  ABHIXKCHUA YacTUl C

Temrneparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

24

Tenopoe paciipCHuC U C:xKaTue

2.5

TemnoBoe paBHOBecHE

2.6

BuyTpennss sneprus. PabGora u Teruionepenadya Kak CHOCOObI HM3MEHEHHS




BHYTPEHHEW YHEPTUHU

2.7

BI/I,I[BI TEILIoNEpCaauYn: TEILJIOMPOBOAHOCTh, KOHBCKI WA, U3TYUCHUC

2.8

2.9

2.10

2.11

HanGBaHI/IC n OXJIAXKACHHUEC TCII. KommuectBo TCIIJIOTHI. Y,Z[CJ'II)HaH

TEIUIOEMKOCTD:

O=am(t,—1;)
3aKkoH COXPAHCHUA SHCPIrur B TCIUIOBBIX IIPpOLECCAX. YPaBHeHI/IC TCIIJIOBOT'O

OayaHca:

O +0, +..=0

Hcnapenue u koHaeHcauus. V3MEeHEHHE BHYTPEHHEN SHEPrUd B IPOLIECCE
ucrapeHuss M KoHjaeHcauuu. KuneHwe IKUIKOCTH. YenbHas TeIioTa

napooOpa3zoBanusi: L = Q/m

BnaxnHocTb BO3yXxa

2.12

2.13

2.14

2.15

2.16

2.17

IInaBnenne wu KpucCTaJuIu3anusi. N3MmeHeHue BHYTpeHHeﬁ OHCPIrun IIpu

IJIaBJICHUU U KPpUCTAJIJIM3alluU. Y nenbHas TEII0Ta MJIaBICHMS

BHyTpeHHssI 3HEPTHS CrOpaHus TOIUIMBA. Y IeJIbHAS TEINIOTa CrOPAHUS TOIJIMBA:
q=0/m
[Tpunnumne! paboTel TeroBeix aurateneit. KI1/ remioBoro aquratesns

IIpakxmuueckue pabomoi

N3MmepeHue yAenpHOM TEIUIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCHPOBAHHOMN
Macchbl, B KOTOPYIO OIIyIIEH HarpeTbli MWINHAP; KOJWYECTBA TEIIOTHI,
OTJIaHHOTO HAarpeThiM LMUJIUHAPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATYPbl; OTHOCUTENBHON BJIAKHOCTH BO3AYyXd; YAEIbHOW TEIUIOTHI
iaBieHuss Jnpga. VccnenoBaHue UW3MEHEHHUs TeMIlepaTypbl BOJBI  MIPHU
Pa3IMYHBIX YCIIOBMSIX; SBJICHHS TEMJ00OMeHa MpU CMEIIMBAaHUM XOJIOJHOW U
ropsiueil Bobl; mpoiecca UCTIapeHust

Qusuueckue s61eHUs. 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
ABJICHUSI B IIPUPOJE, KPUCTAILIBI B NpUpoae, uiznyuenue CoiiHLa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea. KanWUISpbl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIOB,

JKUJIKOCTHBIN TCPMOMCTpP, AATHUK TCMIICPATYpPbI, TCPMOC, CUCTEMA OTOIIJICHUA



JIOMOB, TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOWHa, JBUraTellb BHYTPEHHETO

CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexkrpuzanus Teil. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
34 Onektpuueckoe mone. Hanpsoxk€HHOCTh anekTpuyeckoro mois. [IpuHiun
' CYMEPIIO3UIINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsgoB. JlelcTBHE 3JIEKTPUUECKOTrO IOJIsS Ha
' aeKTpudecKue 3apsiabl. [[pOBOTHUKY U AUDIEKTPUKHU
[TocTosiHHBIN AneKTpudeckuil ToK. JleficTBus anekTpuueckoro Toka. Cuma Toka.
3.6 Hanpsokenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AENbHOE SJIEKTPUUECKOE COTPOTUBIICHHE:
' R=pl/S
3.8 3akon OMa a1 yyacTka aiekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COETUHEHUE IPOBOTHUKOB:
I, =1,; U=U,+U,; R=R, +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U:I=I+1I, R:%.
CMmeliaHHble COETUHEHUS IPOBOIHUKOB
3.10 Pabora u moutHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenmna:
3.11 3
O=I"-R-t
310 Oneir Opcrena. MarHuTHoe Iosie NMPSAMOrO NPOBOJHHMKA C TOKOM. JImHum
' MarHUTHOH MHIYKIIUU
313 MarautHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaummozeicTBue NOCTOSHHBIX
' MarHuToB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnprter @apazes. SIBnenue snexTpoMarauTHoN HHAYKIUHU. [IpaBumno Jlenma
3.16 Ilpakmuueckue pabomol




W3mepeHne  3JEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOMIETO B MPOBOJHHUKE
(pe3ucTopHI, JIAaMITOYKa), OT HAMPSKCHHS HAa KOHIIAX MMPOBOJHHKA; 3aBUCUMOCTH
COIPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUS U
YJIEIBHOTO COTPOTUBIICHUSI.

[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUW TPOBOJAHHUKOB;, MpPAaBHJIA ISl CHJIBI JJICKTPUYECKOTO TOKAa TMPH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0J€ 3eMiTd, Ipel( MOIIOCOB,
POJIb MATHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
NPEIOXPAHUTEIH, DIEKTPOMATHHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas mognensb cBeta. [IpsiMonnHeliHoe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucniepcust cBera

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' muH3bl: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
IIpaxmuueckue pabomoi
W3mepeHue onTHUECKOW CHIIbI coOuparomieil JUH3bI, (POKYCHOIO PAaCCTOSHUS
cobuparomeid JUH3BI (IO CBOMCTBY paBEHCTBA pPa3MEpPOB TIpeIAMETa H
U300pakeHusl, KOr/la MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTens

3.26 MIPEJIOMJICHUS CTEKJIA.

HccnenoBanue cBoiicTBa n300paskeHus, MOTYYEHHOTO C MTOMOILBIO COOMparoIen
JUH3bI, HW3MEHEHHA (OKYCHOTO pACCTOSIHMSI JBYX CIIO)KEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa IPEJIOMIIEHUS CBETOBOTO Jlyda OT yIUla NMAJCHMs Ha TPaHULE

«BO3AYX — CTCKIIO»




Qusuueckue saenenusi 6 npupode. 3arMmeHuss Comxua u JlyHel, 1Berta Teu,

327 ONTUYECKUE SBJICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peaknuu anbda-u Oera-
' pacmaja
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma
4.3 CocrtaB aroMHOro sifjpa. M3orornsl
4.4 [lepuon monypacmnaaga aTOMHBIX sIAEP
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOrO U MacCOBOTO UHCEN
Qusuueckue s6leHUs 6 nNpupode. €CTECTBEHHBIM paJIMOAKTUBHBINA (OH,
4.6 KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE W3IY4YCHHE TPUPOJHBIX MHHEPAJIOB,
JeiCTBUE paAMOAKTUBHBIX U3JIyU€HUN Ha OPraHu3M YelloBeKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTukKa




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Kupuxk JI.A. Pa3HOYpOBHEBBIE CAMOCTOSITEILHBIE M KOHTPOJIbHBIC PA0OTHI.
Mocksa, UJIEKCA, 2024
METOJANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Kypnan «®usznka B mkosey, ['azera «Pusnka» U3narensckoro noma «llepsoe
ceHTa0ps» http://km.edu.tatar.ru/

BuptyanbHblii MeToAMYECKUN KaOMHET yuuTens (GU3UKUA U aCTPOHOMUU
http://www.gomulina.orc.ru/

Pu3nka B aHUMALUAX

®du3uKa BOKPYT HAC

®usuka 1 yaureneit: caut B.H.Eroposoit

®dusuka. py: calT il yJaluxcs u npenojaBaresie Gu3nku

Kpatkuii cnpaBoyHUK 110 (QU3HKE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caitt INFOUROK.RU http://infourok.ru/fizika.html?subcat=14

OTtkpeITHIN KITace .www.openclass.ru/node/55070

* Poccuiickoe oopazoBanue. @enepanpHbiii moptain http://www.edu.ru/

* MunuctepctBo oOpazoBanus u Hayku Poccuiickoit deneparuu. denepanbHoe
areHTCTBO 1o 0O0pa3oBaHuo. http://www.ed.gov.ru/

* Bce o6pasoBanue. Katanor ccputok http://catalog.alledu.ru/

* B nomomnrs yuurento. @enepaiiust uHTepHEeT-00pazoBanus http://som.fio.ru/
* Poccuiickuii oOpa3zoBarenbHbIil mopTan. Karamor cripaBo4Ho-
WH(GOPMAITMOHHBIX UCTOYHUKOB

http://www.school.edu.ru/

* DnekTpoHHbIe OecruiaTHble OnbmuoTeku http://allbest.ru/mat.htm

* EcrecTBeHHO-Hay4HBIN 00pa3oBaTeNbHbIN MOpTat (yueOHUKH, TECTHI,
OJINMIUAbI, KOHTpOJbHEIE) http://en.edu.ru/db/

* DnekTpoHHas 6ubarMoTeKa cTaTel 1Mo oOpa3oBaHUIO

http://www libnet.ru/education/lib/

* DnektpoHHas oubnuorteka «Hayka u Texuuka» http://n-t.org/

OI'BHY OUIIN https://fipi.ru
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