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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUM M TpeOOBaHWIl K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl 10 (DU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpPEeIMETHBIM pe3yJIbTaTaM 00Y4YeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

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

[TIporpaMma mo ¢Qu3uke paszpaboTaHa C MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUYCCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pU3MUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (mpoTokos ot 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAayK, TEXHUKH U TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCICAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJETIO).

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



7abopaTOpHBIX PabOT M OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka O mnpupone. fABneHus npuponbl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPUPOY.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHHA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabOmoaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. @uznyeckue npuOOpPsl U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHne LEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mMepeHue pacCTOSIHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4yeM OOoJblIe BbICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mnanerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHMS (LIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIaMH, >KMJIKOCTAMU W ra3amu. 3akoH I[lackans. IImeBmaTnueckue
MAaIIMHbl. 3aBUCUMOCTh JaBJIECHMS >KMJIKOCTH OT TiyOuHBL. ['mapocTaTuueckuii
napajokc. Coobarouecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIE€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIECHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBneHUs KUAKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUSL.

o Uk w NP

3aBUCHMOCTDb BBITAIKHUBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

N

8. YCJIOBHE IUIaBaHUsA TEJN: IUIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIONIIEH HaA TEJIO B KUAKOCTH, OT O00BEMa TMOTpYyKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Pasznen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.
8 KUIACC

Pa3zgeua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE T0JIOXKEHHUS MOJIEKYJIAPHO-KUHETHYECKONU TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIrIonepeaaya 151 COBEpLIEHUE paboTHI. Bunpl TEIUIONEPENAUN:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuuner pabotsl TemnoBbix ABurareneit KIIJ[ TemmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro pacuvupeHus Tem.

N3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKCHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJiIeHue Py COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DIEMEHTApHBIA AIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1e 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Onpir  Opcrena. MarauTHoe T1oOJie  JJIEKTpUYECKOro Toka. [Ipumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 37eKTpoMaraHuTHON MHAyKIMU. [IpaBumno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W N RE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne CUiTbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHie€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMArHUT.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

OneKTporeHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.

OneITel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DICKTPUUYECKOTO TMOJS HA TMPOBOJAHUKUA H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryinpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJN IONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia AJIS CHJIBI TOKAa TPH TapaUICIbHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH  3JCKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKECHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHuTHOrO TMOJs MNOCTOSHHBIX MAarHUTOB MOpPU  HX
OoOBEMHEHUH U Pa3/ICIICHUN.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOrO JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[IepBsii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.



o vk~ w

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ PpaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI TeJa OT MAacChl Teja W JACHCTBYIOIIEH Ha HEro
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOJICCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIA MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUJIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO

o v oA W

MasTHHKA.

2. OmnpenerneHue 4acTOThI U NIeproia KoieOaHull NpyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUoAa KosieOaHUil rpy3a, MOJBELIEHHOTO K
HUTH, OT Macchl rpys3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
NPY>KUHHOTO MasTHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTpOMarHuTHhIX BOAH. I[llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)KEHUSI B
ONTHYECKUXCBETOBOAAX.

Jlunza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpPOCKOIIa M Tejeckona. ['ma3 kak omnrTuhyeckas cucrema. bimM3opykocTe u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

W X N R WwN e

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJIeHus.



2. M3yuyeHune xapakTepUCTUK U300paKEHUs MPEAMETA B INIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHHS] CBETOBOIO Jy4a OT yrjia
NaJeHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JIMH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

OneIThl 1O BOCHPHUSATHIO I[BETAa MPEIMETOB MPU MX HAOIIOJEHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Peszepdopaa u manerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakrtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b MacChl M 3HEpruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHHM HA JKHBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGmroneHnue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYIIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aIuH
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe sl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METAnpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAYYHASATPAMOTHOCTh: OCBOCHUE HAy4YHBIX METOJOB HCCIIEIOBAHMS
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
(u3nYecKue BJIECHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO HCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

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

N3ydenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIpPaBIIECHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIOMIME TUIYHOCTHBIC PE3yIbTaThl B

YacTHu:

e 1) mMaTpMOTH4YECKOr0 BOCIMTAHUA:

e — IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3nuecKol HayKu;

e — IIECHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYKJI€HUU OOIICCTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuKy;

e — OCO3HAaHHE BaXXHOCTU MOPAJIBHO--3TUUYECKUX MPUHIIMIOB B JEATEIHHOCTH
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3A0POBbSI H  3MOIMOHAJIbBHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

—Cc(OpMUPOBAaHHOCTh HaBbIKa pe(eKCUu, MPU3HAHHUE CBOErO0 IIpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B pPEIICHUU MPAKTHUYECKUX 3a/ad (B paMKaxXx CEMbH,
oOpa3oBaTeNnpbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (PUINYECKUX
3HAHUI;

— UHTEPEC K MPAKTUUECKOMY U3YYEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMT;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

— OpHUEHTAallUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTH OKpY’KaIOIIeH Cpenpbl, TUIAHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

— OCO3HaHHE TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed Hx
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIMOJHEHUU WCCICIOBAaHUN U
MPOEKTOB (M3UYECKONW HAIMPaABICHHOCTU, OTKPBITOCTH OMBITY W 3HAHUSAM
IPYTUX;

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NS TENbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBJICHUSIX;

— Oco3HaHue JAe(UIIUTOB COOCTBEHHBIX 3HAHWNW M KOMIICTEHTHOCTEH B 00J1aCTH
bu3uKy;



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6pCTeHI/II/I HOBBIX (1)I/IBI/I‘{€CKI/IX

3HAHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOEL, O6IH€CTB21 )51
O9KOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BaAaHHCM (i)I/IBI/I‘IeCKI/IX 3HaHI/If/'I;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUMH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHsS TpOrpamMMbl MO (pU3MKE HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOyuatomerocss OyayT copMUpPOBaHbI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE I03HABATEIILHBIC YHUBEPCATbHBIC YUCOHbBIE ICHCTBHS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  Yy4eOHBbIC  JCWUCTBHUS,  PETyJIATUBHBIC
yYHUBEpCaJIbHbIE Y4eOHBIC ICHCTBUSL.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TMTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JTAHHBIX U HAOFOACHHUSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHUU (PU3NYECKUX
SIBJICHUM U TIPOIIECCOB, JEJaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKUX BAapUAHTOB PEIICHHs, BHIOOp Hamnbosee
MOAXOJISIIIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe J1eiicTBUS.

HCITOJIB30BaTh BOIPOCHI KaK HCCIICOBATEILCKUA HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECTIOXKHBIH
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
MTOJIYYCHHYIO B XOJI€ MCCIICIOBAHMUS WU YKCIICPUMCHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHblE METO/bI, MHCTPYMEHThI U 3alpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IPEACTABICHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMHu, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEHUSI Y4eOHOro Marepuaia, pe3yJbTaToB JIabopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Juanora, OOHapyXUBATh Pa3IMYUE U CXOACTBO MO3HIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ OCTIKCHHIO: paclpeleisTh PO, OOCYXKIaTh MPOLECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, OCTUTAasl KAUECTBEHHOIO pe3yJbTara 1o
CBOEMY HAIpPABJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPyTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENEHO C(HOPMYITHPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHns (pU3nIecKux 3HaHUil;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYAJIbHOE, NMPHUHATHE PEUIEHUS B TPYyIIE, NPUHATHE pEUICHUI
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jiennath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WIN AUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 Kjiacce mpeaMeTHBIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPAECKTOPHs, PaBHOJAEHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddysus, TErIoBOe ABMKCHHE YaCTHI] BEIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallieHus, Tepenada JaBiICHUS TBEPABIMUA TeEJIaMH, >KHUIKOCTAMH H
razamMyd, arMocGepHOe JaBli€HWE, IUIaBaHUE Tel, MpeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOe SBICHHUE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MYECKHX  SBICHUH B
OKpY’>XalollleM MHupe, B TOM 4YHclie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B KMBOM U HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBlI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;
ONMKCHIBATh U3YyUYEHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIASl CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CWbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KUHETUYECKass U MOTEHIMalIbHAs 3HEPTHusi), MpU OMNHUCAHUU IPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICI  HUCHOJIB3yEMBIX  BEJIMYMH, HX
0003HAaYeHUs1 W EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepU30BaTh CBOMICTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKHU, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU DSTOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHbBIE CBS3H, CTPOUTh 0ObACHEHUE u3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOoM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THhE 3amadud B 1—2 JEWCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUS 33/1a4y 3aIUCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYJBI U TMPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(bu3nYeCKUX METOAOB, B ONTMCAHUM UCCIIEI0BAHUS BBIICIATH IPOBEPSeMOe
OpeanojoxkeHue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOICTB TeN: bopMyIHpoBaThH poBepseMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IYyTHU
PaBHOMEPHO ABWXKYUIIErocsl Tella OT BPEMEHM [BHXKCHHUSA Teja, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEasO)KEHHOMY IUIaHy, (DUKCHPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUJKOCTH M TBEPAOrO TEja, CHJIA TPEHUS CKOJBXKEHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeENO, KOAD(UIIMEHT IOJE3HOTO eHCTBUS
MPOCTBIX MEXAHU3MOB), CJIeys TMPEIT0KEHHON HWHCTPYKIMU: TpHU
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOU BEJTUYUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIvar, MOJABMKHBIN U HETIOABUKHBIN 0JI0K, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUS (B TOM 4YHUCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TMpecc,



MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PHU3HUECKHUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
XKU3HU 1)1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HH(popmanmuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HaHUW M TYTEM CPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro - coAepXaHHs, CIPABOYHBIE MaTE€pHAIIbI,
pecypcsl cetu MHTEpHET, BIajgeTh NpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
Wi y4eOHBIX HCCIEIOBaHWN, TPH HSTOM TPaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHHUE MIPE3CHTALIUEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pachpenensiTh
0OSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJa4aMH,
CIIETUTh 32 BBHINIOJHEHWEM IUIaHA JCWCTBUIA, aJeKBATHO OIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kijiacce npeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJIb30BaTh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amMop(HbIe TeNa, HACBHIIEHHBIH W HEHACBHIIIEHHBIM Map, BIaXXHOCTb
BO3/lyXa, TEMIepaTypa, BHYTPEHHSSI HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE M0JIe, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPAaCUIMPEHHE W C)KaTHe, TeIIonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTaJUIM3auus (OTBEpAEBaHUE), KHUIICHHE,



Temonepeaaya (TerI0NnpOBOJHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3aPSAIOB, JACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
MO0 ONHCAHWIO WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B Tmpupoje, usnydenue ConHIila, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JICKTPUICCKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, IIPU 3TOM NEPEBOAUTHIIPAKTUYECKYIO 3a/1auy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBONCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YsI
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIeNIbHAsI TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IJIABJICHUSI, yJeJIbHAs TeIUIOTa MapooOpa3oBaHusl, YJelbHAs TEIioTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAalllMHbI, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTO  TOKa), TMPU  ONHCAHWUU MPABUIBLHO TPAKTOBATH
(bU3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEIWYUH, O003HAUCHUS U €IUHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUUUH;

XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpUU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsaa, 3akoH Oma JIsl yyacTKa 1IelH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CloBecHYI0 (OPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XApPAKTEPA: BBISBIISITH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHAlM3a
YCJIOBUSL 3aJladyd 3alKCBhIBATh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS  peUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIe A €€ pelieHHs, NPOBOAMTH pPacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ys ONHCAHHE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PUIMYECKUX SBICHUM WIH
(¢u3nYECKUX CBOWCTB TeN (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
JJIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUSA
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMATHHTA,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEATNONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINPSDHKEHHUS C HMCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PHU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIIOTHOM MTOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyroi C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAW IONEPEYHOTO
CEYECHUs U yIEJIBHOIO COIPOTUBIICHUs BEILECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIICOBAHUE IOCHEAOBATEIBHOTO M MAPAJUIEIBHOTO  COEAUHEHUU
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOAUTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BeTUYMUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKON HHEPTHH, SIECKTPOOCBETUTEIHHBIC
pUOOPBI, HArPEBATENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJIB3YSl 3HAHMS O CBOWMCTBax (PM3MUECKUX SIBICHUI U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HU3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTH Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE MMEKOUIMXCS 3HAHUW M NYTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOKET OBITh HEIOCTOBEPHOM;
WCTIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypchl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
ColepKaHusi, B TOM uUHKCIe MYyOJUYHO TPEACTABIATH PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALUEN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN (DU3HMUECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISSE TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepUalibHAasl TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBHKEHHS, Aedopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- U raMMa-u3Iy4eHHUs,
U30TOIIBI, SZICPHAs DHEPIETUKA,

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHEMHOE [BH)KEHHUE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE pAaCIpPOCTPAHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHUs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXamleM Mupe (B TOM uuciae (QU3MYECKHE SIBICHUS B MPUPOJE:
NPWINBBI U OTIIUBBI, ABMKEHUE MJIaHET COJTHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUecKoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKkTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaAHMOAKTHBHOE H3ITy4YECHHE
NPUPOJHBIX ~ MHUHEPAJIOB,  JIEUCTBUE  PATUOAKTUBHBIX  U3JIyYEHUU



HAOpPraHU3M YEJIOBEKAa), IPH 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

OIKCHIBaTh U3yUYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHUS, UCIIOJB3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeJla, HUMIYJbC Tela, WMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEePUOJ U YacTOoTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U EIWHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTHUMH BEIUYHHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, MNPUHUUI OTHOCUTENbHOCTH [anmmes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JOTHYECKHX ILIAaroB ¢ OMNOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pematb pacy€THbpIe 3adadd (OMUparoIIMecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OIIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBATh BBIOOp crHocoda WU3MEpPEHUs
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHHs OT yrua
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
bu3nYecKUX BEIWYUMH B BUJAE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJe€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHUSI CKOJBKCHHS, MeXaHW4eckas pabdoTa M MOIMHOCTb, YacTOTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAYs TPEIIOKCHHON WHCTPYKIIUH, BBIYUCIATH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpOM HAa WX omucaHus (B TOM 4YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  MpPUMEPHl  (HAXOOUTh  WHMOpPMAIMI0O O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJ1s1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ npudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
MyTH OTPEACIICHUS IOCTOBEPHOCTH MOJYYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

UCTIONIb30BaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHui Hay4IHO--TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATEIbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHATUUHBIM amnmapar W3y4aeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETHAMHBL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 4
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 1
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 10



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0,5 1
CXAHHMCCKNE KONCOanHA ’ https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 0,5
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4.CBeToBbIe IBJIEHUS
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 0,5 bubnnorexa [HOK



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

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

bubmuoreka [JOK
. 05
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4



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

HOYPOYHOE IVTAHUPOBAHUE 7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Jl:;-)l'[ Tema ypoka Be f::elTpo'ﬂb f::Kanec Jdara nzyyeHus :)Ig:aizzzreﬂbnme
ero padoThbI padoTbI pecypcbl
1 §1-2 dusuka — Hayka o npupoje. SABneHus 1
pupoabl. DU3ndeckue sBICHUS
2 §3 Hay4uHble METOIKbBI M3yUEHUS TIPUPOIBI 1
3 §4-5 dusnueckue BETUUYUHBI U UX U3MEPEHNE 1
4 §6 Metoabl HayyHOro no3Hanus. Onucanue 1 bu6mmoreka [IOK
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOICITICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "lIpoBepka rumnoTes3s:
5 JAbHOCTh MOJETa MIapuKa, MyIEHHOTO 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA ITycKa"
5 JlabopaTtopHas pabota Nel "Onpenenenue 1 1
MOKa3aHUN 3MEPUTENLHOTO mprudopa"
7-8 Ctpoenue BeniecTBa. OIBITHL,
7 ioxazm?alomne I[I/III(IIerTHOC CTpPOCHHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubnmoreka [JOK
8 39-11 Jlpmierue saci settectsa 1 https://m.edsogru/ff0a013e
9 JlabopaTtopHas padota Ne2 "Omnpenenenue 1 1
pa3MepoB MajbIxX Ten"
10 §11-12 ArperatHble COCTOSIHUSI BELIECTBA 1
1 §12 OcoOGeHHOCTH arperaTHbIX COCTOSTHUI 1 bubnnorexka [JOK

BoJibI. O000IIIEHHE 10 pa3eTy

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

«IlepBoHavanbHbIE CBEAECHUS O CTPOCHUU
BEIIECTBA»

12 §13-14 Mexanuueckoe JBUKEHUE. bubnnoreka [HOK
PaBHOMEpHOE 1 HEPABHOMEPHOE JBUKECHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 §15-16 Ckopocts. EnuHUIBI CKOPOCTH https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 §17-18 Pacuer myTu u BpeMEHU ABUKECHUS https://m.edsoo.ru/ff0a0aed
19 -21 Nuepuusa. Macca — mepa
15 SIHepTHOCTH F’)FICIJI. Ha60paT0pHaﬁppa60Ta Ne3 bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
«M3Mepenne Macchl Telay
§23-24 [1noTHOCTH BemiecTBa. PacueT macchl u
16 o0BbeMa Tesa 1o ero MmIOTHOCTH. bubnnoreka [JOK
Jlaboparopuas padota Ned «3mepenue https://m.edsoo.ru/ff0a0fee
o0beMa TBEpPJIOTO Telay.
17 Jlaboparopnas pabota Ne5 «Onpenenenue
TJIOTHOCTHU TBEPIOTO TEa
18 Pemenne 3amaq mo teme "[lmoTHOCTH bu6mmoreka [IOK
BemiecTa" https://m.edsoo.ru/ff0al23c
Kontponbnas padota Ne 1 mo Temam:
19 «MexaHndeckoe ABMKECHUEY, «Macca,
TIJIOTHOCTHY.
§25,27 Cuna xak XapakTepUCTUKA
20 B3aMMOJICHCTBUS Tell. SIBJICHHE TATOTEHUSI.
Cuna tsoxectu. Cuna ynpyroctd. 3akoH ['yka
§25,27 Pemenue 3aiad nmo temam: "Cuita Kak
21 XapaKTePUCTHKA B3aUMOJICUCTBUS TEI.

SBneune tarorenusn. Cuna tsoxectu. Cria
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ynpyroctu. 3akoH ['yka"

§28 CBs13b MEXKy CUIJION TSKECTU U Maccoil

bu6mmoreka [IOK

.B .H P
22 tena. Bec tena. HeBecomocTs Pemenue 3agau https://m.edsoo.ru/ff0al778
o teme "Cuia Tsxectn”
§29 Cuna TsxecTH Ha Jpyrux IJIaHeTax. bubnmoreka [JOK
23
DuU3NYECKUE XaPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
24 Pemenue 3amau o teme: "Cuiia Ts>KeCTH U bubnuorexa [JOK
Bec Tena' https://m.edsoo.ru/ff0al1778
30 Uzmepenue cui. lunamomerp.
25 J% 6opa 0p ast pabo f Ne6 « an OBaHNE bubmorexa LIOK
TOpHAast Ta No
abopatoprai b Panyvp | https://m.edsoo.ru/ff0al8cc
MPYXKUHBI U U3MEPEHHUE CHJT TUHAMOMETPOM
26 §31 CnoxeHnue AByX CUJ, HAIPABJICHHBIX 110 bubnmnoreka [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHII https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau mo teme "PaBHOeHcTBYIOIAS
cun"
§ 32-34 Cuna tpenus u e€ Buasl. TpeHue B bubnmnorexa [JOK
28
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora Ne7 «M3ydyenue
29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenwue 3ana4 Ha onpeneneHne
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3anau no temam: «Bec Tenay,
31 «" a(bnqecfoe n3zobpaxenue cuiny, «CUib» bubmmoreka LIOK
p . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHIT»
39 KonTponbnas padorta Ne 2 mo remam: «Bec

Tenay, «I'padudeckoe n300pakeHUE CHIDY,



https://m.edsoo.ru/ff0a1778
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«Cune»

33 §35 HaBnenue. CriocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 8§36 I[aBner/Ie rasza. 3aBUCUMOCTb JaBJICHUS bubmuoreka [JOK
rasa oT o0bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 §37 llepenaua napneHust TBEPIBIMHU TEIAMH, bubnmoreka [JOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 §38-39]1aByieHre B KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 340 Coobmarowpecs cocy el https://m.edsogru/ff0a2970
. bubnuoteka [JOK
39 3 45 DapapicckHi npece https://m.edsogru/ff0a3136
40 §44 Manomertpsl. [IopiiHEBOM KUIKOCTHBIN
Hacoc
41 ATtMmocdepa 3eMu ¥ IPUUUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 §41 Bec Bo3nyxa. ATMOC(hepHOE 1aBlieHHE ngg;ﬁf;igﬁ; 0a2b5a
43 §42 N3mepeHne aTMOCEPHOTO JTaBICHUSI. bubnmnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO AaBJICHHS OT bubnmuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 §43 bapomerp-anepous. ATMochepHoe bubnnorexka [JOK
JIABJICHUE Ha Pa3JINYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocdepHoe
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nasieHue"

§46-47 leticTBHE )XUIKOCTH M Ta3a Ha

bu6mmoreka [IOK

47
MOTPY>KEHHOE B HUX TEJI0. ApXUME0Ba CHiia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas padotalNe 8 «Onpezaenenue
48 BLITaJII)KI/IBEIo 5171 CHJIBI eﬁCTBp : el Ha bubmmorexa [JOK
B A yrom https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopuas padota mo Teme Ne9
49 «BplsicHeHue ycIoBHiA MJ1aBaHUS Tella B bubmmorexa LOK
y https://m.edsoo.ru/ff0a3514
KUIKOCTH»
bu6mmoreka [IOK
50 48-49 11
3 HlaBatte Tet https://m.edsoo.ru/ff0a3a96
KoHncTpynpoBanue apeomerpa win
ol KOHCTPYMPOBAHHUE JIOJIKU U ONPEIECICHUE €€
IpPy30I0AbEMHOCTH.
Pemenue 3amau mo remam: «IlnaBanue cyoB.
52 BoznyxoriaBanuey, «JlaBieHre TBEpAbIX Tel bubmorexa HOK
AXOT ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U Ta30B)»
53 KontponsHas padora Ne 3 o teme
«/laBieHue TBEpABIX TN, KUAKOCTEH U Ta30B»
bu6nmoreka [JOK
54 50 M
3 exanuHecKas padoTa https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 IM .E
3 OTHHOCTD. EAMHHIE! MOHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOU MpU MOABEME 110 JiecTHUIIE"
57 §51-54 [IpocTeie MexaHU3MBI. Peryar.
PaBHoOBecue cuin Ha peruare. MOMEHT CHUITBIL.
58 §55-57 Priuaru B TeXHHKE, OBITY U IPUPO/IC. bubnuorexa [JOK
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Jlaboparopuas padorta Nel0 «MccnenoBanue
YCJIOBUI PAaBHOBECHS phlYara

https://m.edsoo.ru/ff0a478e

59 Pemenue 3anau o teme «Y cloBuUs 1 bubmuorexa [JOK
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
§58 KoaddurmeHt nmose3Horo aecTBus
60 Mexanu3ma. Jlaboparopnas padota Nell 1 1
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3agau mo teme "Padbora, MOIIIHOCTb, 1 bu6mmoreka [IOK
KITJI" https://m.edsoo.ru/ff0a4c48
62 §59 Mexanuueckas sneprusi. Kunernueckas u 1 bubnnoreka [JOK
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
63 §60 3akoH coxpaHeHUs MEXaHUYECKOU 1 bubnmnoreka [JOK
SHEPIUu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIepUMEHTAIBHOE OIIPENETICHHE
64 U3MEHEHHUSI KHUHETHYECKON 1 MOTEHIINAIbHON 1
SHEPTUH MPU CKATHIBAHUU TeJa MO0 HAKIIOHHON
MJI0OCKOCTH"
65 KonTponbnas padorta Ne 4 o reme «Pabota u 1
MOIIHOCTb. DHEPIHsI»
[ToBTOpenue no teme "MexaHuueckoe bubmuoreka [IOK
66 1
nBIkeHne" https://m.edsoo.ru/ff0a4ee6
67 [ToBTOopenue no Teme "JlaBieHne TBEPAbIX 1 bubnmnoreka [JOK
Teq, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 [ToBTOpenue nmo Teme "Pabora. MOIIHOCT. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 11

I[TPOIT'PAMME
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
bubmuorexa [JOK
2 K 1
PHCTAILIHUCCKAE 1 aMOpPHbIC Tea https://m.edsoo.ru/ff0a5800
3 CmauvBaHME U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
4 CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS 1
YacTHIL
5 JlabopaTtopHas padota Nel M3zyuenue 1 1
YCTpOMCTBA KaJoOpuUMeETpa
6 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
7 T 1
SIIOTPOBOAHOCTE https://m.edsoo.ru/ff0a6412
bubmuorexa [JOK
K 1
8 OHBCKIIA https://m.edsoo.ru/ff0a540e
9 N3nyuenune 1
10 KomnuectBo TeIioThl. Y aenbHas 1 bu6mmoreka [IOK

TCIIJIIOEMKOCTD

https://m.edsoo.ru/ff0a6976
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Pacuer koau4decTBa TEILIOTHI,

11 HEOOXOMMOTO JIJIsI HarpeBaHUs Tena
Y BBIJICIISIEMOTO MM TIPH OXJIAKICHUN
12 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [HOK
TerooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas paborta Ne2
13 HccnenoBanue sBiIeHUA TEILIOOOMEHA bu6mmoreka [IOK
MPY CMEIIMBAHUU XOJOAHON U https://m.edsoo.ru/ff0a6a98
ropstaeil BOJbI
Pemenue 3amau Ha onpeeacHue
14 KOJIMYECTBA TEIUIOTHI MPU HarpeBaHUU bubmorexa [JOK
https://m.edsoo.ru/ff0a5a26
1 OXJIQKJICHHUU Teja
JlabopaTopnas pabora Ne3
15 Onpel;ene[l)me ylzteanoﬁ bubnmorexa LHOK
https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA
16 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
17 Pemenue 3agau no teme :"TennoBbie bubmuorexa [JOK
sIBJICHUS " https://m.edsoo.ru/ff0a65c0
18 KonrtponsHas padora Nel no reme bubnnoreka [JOK
"TennoBele sSBICHUS" https://m.edsoo.ru/ff0acc5e
19 [InaBnenue u oTBEpAECBaHUE bu6mmorexa [IOK
KPUCTAJUTMYECKUX TElL. https://m.edsoo.ru/ff0a71d2
20 V nenpHas TEI0Ta [IABICHUS bubnnorexa [IOK
https://m.edsoo.ru/ff0a72fe
21 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
22 BnaxHocTs Bo3ayxa. bubmuoreka [IOK
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23

Jlaboparopnas padota Ned
OmnpeneneHne BIaKHOCTH BO3IyXa

https://m.edsoo.ru/ff0a7628

24

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMITIEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

25

26

27

[MTpuHIMITBL paObOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TenoBrle ABUTATEIN U 3alllUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

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

28

29

30

Pemtenne 3agad o reme "M3menenue
arperatHbIX COCTOSTHUH BeliecTBa"

KonrtponsHas padora Ne2 o teme "
V3MeHeHMe arperaTHbIX COCTOSIHUM
BemecTsa"

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

31

Onekrpockorll. [IpoBogHUKYN 1
HCIIPOBOAHUKHU JJICKTPUUCCTBA

32

33

BiaumopeiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

JIeTMMOCTb 3JIEKTPHUUECKOT0 3apsiia
DnemMeHTapHbIN 3apsy

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
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bubmuorexa [JOK

34 CtpoeHnue
TPOCHHE aToMd https://m.edsoo.ru/ff0a8ef6
OOBsicCHEHNE IEKTPUICCKUX SBJICHUH.
35 3aKOH COXpaHEHHUS DIEKTPHUSCKOIO bubmorexa LHOK
P p https://m.edsoo.ru/ff0a8a0a
3apsa
Cratudeckoe dJIEKTPUIECTBO, €TO
36 €T U UCIIOJIb30BaHKE B OBITY U buGnnorexa LIOK
- Y https://m.edsoo.ru/ff0a90cc
TEXHUKE
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
37 cymiecTBoBanus. McTouHuKH bubmorexa [IOK
Y i https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
38 DneKkTpruyecKas 1enb U € COCTaBHbIS
JacTH
DNEKTPUYECKUHA TOK B
39 MeTaJ'IJI'I)aX JleficTBUS 2JIEKTPUIECKOTO bubmorexa [JOK
' P https://m.edsoo.ru/ff0a9838
TOKa
40 Cuna toka. Mi3MepeHue cuiibl TOKa
JIabopatopHas padora Ne5 Coopka
41 3J'IeKTp HHGE)CKOP'IP eIM U U3ME eII:I/Ie bubmorexa LOK
p H p https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA B €€ Pa3INIHBIX YIacTKax
42 DIEKTPUUYECKOE HAIPSKEHUE. bubnuorexa [JOK
Boasr™eTrp https://m.edsoo.ru/ff0a96b2
JlabopaTtopHas pab6ota Ne6
N3mepenne HanpspKeHHs Ha
43 a3JIUYHBIX y4acTKax bubmmorexa [TOK
P i . . https://m.edsoo.ru/ff0a9el14
MOCIIE0BATEIBHON AMEKTPUUIECKOM
LIETTH
44 CornpoTHBIICHHE MPOBOAHUKA. 3aKOH bu6mmoreka [IOK
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Oma jy1st yyacTka 1enu

https://m.edsoo.ru/ff0aa738

Pacuer COIIPOTUBJICHUS ITPOBOJHUKA.

bu6mmoreka [IOK

45
VY ienpHOE CONPOTUBIICHUE https://m.edsoo.ru/ff0aad4a
Peocrat. Pacuet conpoTtuBieHus
46 MIPOBOHUKA, CUJIBI TOKA U bubmorexa OK
POBOA ’ https://m.edsoo.ru/ff0aa738
HaIpsDKEHUS
Jlaboparopnas pabota Ne7
47 N3mepenue conpoTuBieHus bubnuorexa [JOK
MpOBOJIHUKA. M3ydyeHne npuHumna https://m.edsoo.ru/ff0aa04e
NEHUCTBUS peocTaTa
48 ITocnemoBaTenrHOE COSTMHEHIE
MIPOBOIHUKOB
49 [TapannensHOE cCoeAMHEHUE bubnnoreka [JOK
IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaa58
JIaGoparopnas padora Ne§ M3yuenne
50 na alfﬂeanoropcoe MHEHUSA a bubmorexa [JOK
P a https://m.edsoo.ru/ff0aadle
MIPOBOJIHUKOB
Pemrenne 3a1au Ha npuMeHeHne
51 3akoHa OMa ISt pasjIngHoro bubmorexa [JOK
JUIA P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IPOBOJHUKOB
59 PaboTa 1 MOIITHOCTH AIEKTPHIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoymns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora Ne9
53 «Om i enzHHeI?\/[o HOCTH U PabOTEI bubmorexa [JOK
pe B B p https://m.edsoo.ru/ff0ab3e0
TOKA B JIEKTPUUYECKOMN JTaMIIE)
DNEeKTpUUYECKHE LEMH U ITIOTPEOUTETN
P . N P bubnuotexa [JOK
54 AJIEKTPUUECKON PHEPTUU B OBITY.

KopoTtkoe 3ambikanmne

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiabl.

55 3apspKeHHbBIC Tella U UX bubmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIN
AJIEKTPUYECKUMA TOK"
KontponsHas padora Ne4 o reme
"DneKkTpudecKue 3apsbl.
56 3apsoKeHHBIC TEla U UX bubmorexa [JOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUS. [loCTOSIHHBIN
3JIEKTPUYECKUM TOK"
57 ITocTossHHBIE MATHUTHI, UX
B3anMoIelicTBHE. MarHuTHOE T10J1e
MarauTHO€ 1oJie MPOBOJHUKOB C
bubmuorexa [JOK
58 TOKOM U ITOCTOSIHHBIX MAarHUTOB.
https://m.edsoo.ru/ff0ac3d0
MarauTHbIC TUHAN
59 MarsuTHoO€ noJje KaTylIK{ ¢ TOKOM. bubnmnorexa [JOK
ONEKTPOMarHuThl U UX IPUMEHEHHE https://m.edsoo.ru/ff0acld2
bu6nmoreka [JOK
60 MarnuTtHoe 1ojie 3eMin
https://m.edsoo.ru/ff0ac74a
JleficTBE MarHUTHOT'O MOJIS Ha
61 MPOBOJHUK C TOKOM.IIPABUIIO JIEBOH bubmmorexa [TOK
p ’ Up https://m.edsoo.ru/ff0acdc6
PYKH. DIIEKTPUUECKUIl NBUTATEIH
62 NHayKknys MarHuTHOTO MOJISA. bu6mmorexa [IOK
MarHuTHbIN IOTOK https://m.edsoo.ru/ff0acOba
63 SIBneHue ANEKTPOMArHUTHON
naaykuuu. [Ipasuno Jlenna
64 JlaGopatopnas pabora Nel0 bubnuorexa [IOK

«M3ydenue sBiaeHUA

https://m.edsoo.ru/ff0ac86¢c
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BHeKTpOMaFHHTHOﬁ UHAYKOUH

Dnekrporereparop. Criocoos
MOJTYYEHUS AJICKTPUUECKOI SHEPTUH.

65 1
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX
HMCTOYHUKAX SHEPTUU
66 Pemrenue 3agad mo reMme " MargauTHbIe 1
SIBIICHUSA"
67 KonTponbnas pabota Ne4 mo teme 1 bubnuorexa [JOK
"MarauTHbIC SBJICHUS" https://m.edsoo.ru/ff0acb14
68 Hrtorosoe nmoBTopeHue no reme 1
"MaruuTHEIC IBJICHU"
OBILIEE KOJIMYECTBO YACOB I10 68 10
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https://m.edsoo.ru/ff0acb14

9 KJIACC

No Tema ypoxa KonmuecTBo yacoB Hara DneKTpOHHBIC IUPPOBHIE
/1 Bcero | KourponsHbie | I[lpakTtuueckue | M3y4eHUS 0o0pa3oBaTeNnbHBIC PECYPCHI
paboThl paboThl
1 Nucrpykrax no Th. Mexannueckoe 1
JBHKeHHe. MaTepuaabHas TOUKa
2 Cucrema orcueta. OTHOCUTECILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 [Tepememienue. OmnpeneneHne KOOPIUHATHI 1 bubnmnoreka [HOK
JIBIDKYIIETOCs Tella https://m.edsoo.ru/ff0c245a
4 PaBHOMEpHOE NPSAMOTMHENHOE IBUKEHUE 1 bubnmnoreka [HOK
https://m.edsoo.ru/ff0ad19a
5 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAst CKOPOCTb
6 [IpstmonuHEITHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
7 CKopocTh MPSAMOJIMHENHOTO 1
PaBHOYCKOPEHHOTO JBMXEHH. ['paduk
CKOpPOCTH
8 [Tepemernenue mpu MPSIMOIMHEHHOM 1
PaBHOYCKOPEHHOM JIBM>KEHUH
9 Pemenwue 3amay "[lepemernenue npu 1
PaBHOYCKOPEHHOM JIBH)KEHUU"
10 | Uucrpykrax no Th. JlaGopaTtopHas pabora 1 1 bu6muoreka [JOK
Nel "UccnenoBanue paBHOYCKOPESHHOTO https://m.edsoo.ru/ff0adb18
JBUKEHH Tena 0e3 HadallbHOU ckopocTh"
11 | CBobonnoe nagenue ten. OneiTel [anunes 1
12 | Nucrpykrax no Th. JlaGopaTopHas pabdora 1 1
Ne2 "M3mepenue yckopeHusi CBOOOIHOTO
nagenusa"
13 | PaBHOMepHOE ABIKEHHE TIO OKPYKHOCTH. 1 bubmuoreka [JOK

[Tepuon u yacrora obparienus. JIuneinas u
YTJI0Basi CKOPOCTHU

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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14

I{eHTpOCTpEMUTENBHOE YCKOPEHHE

15 | Pemenue 3amau "MexaHH4ECKOE ABMOKCHHC" bubnunoreka LIOK
https://m.edsoo.ru/ff0af8be
16 | Ilepssiii 3akoH HetoToHa. BexTop cuitbl Bu6muotexa [JOK
https://m.edsoo.ru/ff0ae612
17 | Bropoii 3akoH HeroToHa. Bu6muoteka [JOK
PaBHoIeiiCTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
18 | Tpernii 3axon Hetotona. Cynepno3unus cui Bu6muotexa [JOK
https://m.edsoo.ru/ff0ae982
19 | Pemenue 3a1a4 Ha IpUMEHEHNUE 3aKOHOB bubnmnorexka HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
20 | KonTposbHas paboTa 1o Teme bubnmnoreka [HOK
"MexaHHYECKOe JABHKCHHE. https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten"
21 | Cuna ynpyroctu. 3akoH ['yka bubnmnorexka HOK
https://m.edsoo.ru/ffO0aeca2
22 | Pemenwne 3aqa4 o Teme «CHiia ympyroctu
23 | UucrpykTax no Th. JlabopaTopHas pabora bu6muoreka [JOK
Ne3 «OmnpeneneHne )KeCTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
24 | Cuna TpeHus bu6muoreka [JOK
https://m.edsoo.ru/ff0af738
25 | Pemenue 3agau no Teme «Cuia TpeHUs» bu6muoreka [JOK
https://m.edsoo.ru/ff0afa26
26 | Pemenue 3agau no reme "3akoHbl HeroTOHA. bu6nuorexa [IOK
Cua ynpyroctu. Cuiia tpeHust” https://m.edsoo.ru/ff0afb8e
27 | Cwua TSDKECTH Y 3aKOH BCEMHPHOTO bu6muoreka [JOK
TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaJIEHUS https://m.edsoo.ru/ff0af044
28 | Pemenue 3aga4 o teme "Cuiia TSKECTH U but6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ffO0af5f8
29 | IlepBas KocMUYeCKasi CKOPOCTb. bubmuoreka [JOK
HeBecomocTs u neperpys3ku https://m.edsoo.ru/ff0af33c
30 | PaBHOBecue MaTepraNbHON TOUKH. bu6muoreka [JOK

AbcomotHO TBEpOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO

https://m.edsoo.ru/ffOafe36



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpalCHUs

31 | Mowmenrt cuibl. LleHTp TshxecTn

32 | Pemenue 3amay nmo reMe "MOMEHT CUJIBL. but6mmoreka [IOK
Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4

33 | [loaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME bubnuotexa [JOK
"MeXaHHYECKOE JBUKCHHE., https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"

34 | Ummynbce Tena. UMmynbe cuitbl. 3aKoH bubmmoreka [JOK
COXpaHEHUS UMITYNIbCa. YTIPYroe u https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOACHCTBIE

35 Pemenue 3amad no reme "3akoH COXpaHEHUS bubnuorexa [IOK
umIyibca" https://m.edsoo.ru/ff0b096¢

36 | Mexanudeckasi paboTa ¥ MOIITHOCTh bubnmoreka [JOK

https://m.edsoo.ru/ff0b0a84

37 | PaboTa cuibI TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8

38 | Cs3b oHepruu u padoTsl. [loTeHnmanpHas
DHEPrus

39 | Kunernueckas sHeprus. Teopema o bubnuotexa [JOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32

40 | 3akoH COXpaHEHHs YPHEPTUU B MEXAHHKE

41 | Pemenue 3ama4 "Mmnynbc. OHeprus”

42 | Pemenue 3aa4 "3akoHBI cOXpaHEeHUs" bubnuoreka [JOK

https://m.edsoo.ru/ffOb12fe

43 | KonebaTenbHOE IBMKCHUE U €0 bubnunorexa LIOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858

44 | 3aryxaromue konebanus. BeiHy)1eHHbBIE bubnmoreka [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0

45 | MaremMaTHueCKUil ¥ IPYKUHHBIA MasSTHUKU

46 Penrenue 3anad "MaTteMaTHUeCKUN U but6mmorekxa [IOK
NPY)KUHHBIA MasSTHUK " https://m.edsoo.ru/ff0b197a

47 | JlabopatopHnas pabota Ne4 «MccnenoBanue bubnuoteka [JOK

3aBUCUMOCTH Hepno,ua 1 4aCTOThL
CcBOOOIHBIX KOJIEOAHWIT HUTSHOI'O MasiTHUKA

https://m.edsoo.ru/ffOblaec
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OT €0 AJIMHBD)

48 | IIpeBparieHue YHEPrUU IPU MEXAHHUECKUX
KOJIe0aHUSIX
49 | Mexannueckue BoJHbI. CBOMCTBa bubnnorexa [{OK
MEXaHUYECKUX BOJIH. [IpoaoabHbIE U https://m.edsoo.ru/ff0b21fe
HOTIEPEYHBIE BOJIHEI
50 | Pemrenue 3amau "MexaHndecKkue BOJIHEI" but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a
51 | 3Byk. PacnipocTpaneHue u oTpaxxeHue 3ByKa
52 | 'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI Pe30HAHC
53 | Peurenue 3amau "MexaHudeckue KOJICOaHUs
Y BOJIHBI"
54 | [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe bubnmnoreka [HOK
"MexaHnuecKue KojaeOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 | KonrponpHas pabota o teme "3aKoHbI
coxpaHeHus. MexaHnuecKue KojaeOaHus 1
BOJIHBI. 3BYyK"
56 | AHamu3 KOHTPOJIBHON pabOThl U KOPPEKITHS bubnuotexa [JOK
3HaHUH "3aKOHBI COXpaHEHUSI. https://m.edsoo.ru/ffOb2abe
Mexanuueckre Kone0aHus 1 BOJIHBL. 3BYK"
HcTouyHukyr MarHUTHOTO 1o ['unoresa
Awmriepa.
57 | ObHapyXxeHHne MarHUTHOTO IOJIS TIO €ro bu6muoreka [JOK
nevicteuto. [IpaBuiio JieBol pyku https://m.edsoo.ru/ff0b23ca
58 | Uanykiust MarHuTHOTO mosst. JInanm bubnunorexa LIOK
MarHMUTHOW MHAYKIMHA. MarHUTHBINA TOTOK https://m.edsoo.ru/ff0b2fe6
59 | OnbiTel ®apanes. Hanpasnenue bubmuoreka [IOK
WHIYKITHOHHOTO TOKa. [IpaBuio Jlenia https://m.edsoo.ru/ffOb2c6¢
60 | SIBieHWe CAaMOWHTYKIIHH.
61 | DneKTpoMarHuTHOE MoJe.
DJIEeKTPOMAarHUTHBIE BOJIHBI
62 | CBoiicTBa 3JE€KTPOMArHUTHBIX BOJH
63 | Pemenue 3a1a4 Ha OnpeieIeHUE YaCTOTHI U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI 3J'ICKTpOMaFHI/ITHOI71 BOJIHBI

64 | DrmekTpoMarHuTHas MPUPOA CBETA. bubmmoreka [JOK
CkopocTh cBeTa. BosHoBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
65 | Ucrounukwu cBera. [Ipsmonuneiinoe bubmmoreka [JOK
pacripocTpancHue cBera. 3atmenust CoHia https://m.edsoo.ru/ff0b3658
u JIyHbI
66 | 3akoH oTpakeHUs cBeTa. 3epkaia. Pemenue bubnuorexa [JOK
3aJa4 Ha MPUMEHEHHE 3aKOHA OTPaKCHUS https://m.edsoo.ru/ff0b38c4
CBETa
67 | [IpemomiieHne cBeTa. 3aKOH MPEIOMIICHHS bubmuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
68 | [losHOE BHYTpEHHEE OTPAKCHHE CBETA. bubnmoreka [JOK
Vcronp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5c
OTPaKEHHsSI B ONITHYECKUXCBETOBOJIAX
69 | Ypok-uccnenosanue "VccienoBanue
3aBUCUMOCTH yIJIa MPEJIOMIICHHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
cTexno”
70 | JIunsel. OnTHyeckas CHJIa JTUH3EI bu6anoreka LIOK
https://m.edsoo.ru/ffOb3f2c
71 | [locTpoenue n300pakeHU B TMH3AX bubnuoreka [JOK
JlaGopatopHas pabota Ne5 «M3yueHue https://m.edsoo.ru/ffOb444a
CBOMCTB M300pakeHusl B cOOMparoen J1H3e.
M3MepeHue onTUYecKOr CUIIbI JIMH3bI»
72 | I'ma3 kak onTH4ecKasi CucTeMa. 3peHue. bu6muoreka [JOK
https://m.edsoo.ru/ff0b4684
73 | Paznoxxenue O6eroro ceera B crieKTp. OMBITHI bubnuoteka [JOK
Hrrotona. CnoxeHne CrieKTpaibHbBIX 1[BETOB. https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera
74 | Pemenue 3amau "CBeroBble sBiaecHUS" bubnunorexa LIOK
https://m.edsoo.ru/ff0c0e2a
75 | KonrponbHas pabora "CBeToBble sBICHHS"
76 | AHanM3 KOHTPOJIBHOW PabOTHI M KOPPEKLIUS bubmuotexa [IOK

sgagui "CBeToBEIe ABIcHUA". ONBITEHI

https://m.edsoo.ru/ffOc12a8
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Pesepdopna v nnanerapHas MoJeNb aToMa

77 | llocrynatel bopa. Monens aroma bopa
78 | UcnyckaHue W TOTJIONICHHE CBETa aTOMOM. but6mmoreka [IOK
KBanTbl. JIuHeHyaThie CIeKTpPhI https://m.edsoo.ru/ff0c144c
79 | Uucrpykrax no Th. JlabopaTopHas pabora bubnuotexa [JOK
Ne6 "Hab:aroeHre CILIOMIHOTO U https://m.edsoo.ru/ff0c1550
JIMHENYaThIX CIIEKTPOB UCITYCKaHUS"
80 | PagnoakTUBHOCTD U €€ BHJIbI bubnuorexa [JOK
https://m.edsoo.ru/ff0c1672
81 | Crpoenue aromHoro siapa. HykimonHas bubmuoreka [IOK
MOJICJIb https://m.edsoo.ru/ffOc18ac
82 PannoakTuBHbBIEC peBpaiieHus. M30Tomnbl bubnuorexa [IOK
https://m.edsoo.ru/ffOclald
83 | Uucrpykrax no Th. JlabopaTopHas pabora bubnmnoreka [HOK
Ne7 "M3mepeHue ecTeCTBEHHOTO https://m.edsoo.ru/ff0c2126
paaranroHHoro GoHa 103uMeTpom”
84 | Pemenue 3amay 1o teMe: "PagnoakTuBHBIE bubanoreka LIOK
npeBpanieHus” https://m.edsoo.ru/ffOclb4a
85 | Ilepmon momypacnaia
86 | SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS bubnmnoreka [HOK
3apsI0BOTO M MacCOBOT'O YHCET https://m.edsoo.ru/ffOc1c58
87 | Uuctpykrax o Th. JlaboparopHas pabora bu6muoreka [JOK
Ne8 "UM3ydenue neneHus sapa aroMa ypaHa https://m.edsoo.ru/ff0b4206
no ¢ororpadguu Tpekos"
88 | DHeprus cBs3u aTOMHBIX sep. CBsI3b MacChl bubnuoteka [JOK
Y SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenune 3amau no reme "Anepueie peakuu”
90 | Peakmuu cuHTE3a W JICTICHUS sIIEp. bubmmroreka [JOK
Wcrounuku sneprun ConHna v 3BE311 https://m.edsoo.ru/ff0c1e88
91 | Urcrpykrax no Th. JlabopaTopHas padora bubmuoreka [JOK
Ne9 "Hzyuenue TpeKoB 3apsKEHHBIX YaCTHUI] https://m.edsoo.ru/ffOcOa7e
110 TOTOBBIM (poTorpadusim”
92 | [oarotoBka K KOHTPOJILHOU pabOTE MO TeMe bubnmoreka [JOK

"KBaHTOBEIE ABIICHUA"

https://m.edsoo.ru/ff0c223e
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93 | KonTposbsHas pabota 1o teme "KBaHToBbBIE 1
siBICHUS"

94 | IloBTOpenue, 0606meHEe. Pemenne 1 but6mmoreka [IOK
pacyeTHBIX M KAUECTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TerioBbie nponecch "

95 | [NoBTOpenue, 0600meHue. Pemenue 1 bubmmoreka [JOK
pacyeTHBIX M KAYECCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraresnei"”

96 | IloBTOpeHue, 06006IeHHNE. Pemenne 1 bu6nuorexa [IOK
pacUYETHBIX U KQUECTBCHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KIIJI anextpoyctaHoBOK"

97 | [loBTOpenue, 0600meHne. Pemmenue 1 bu6nunoreka [IOK
pacueTHBIX M KAYeCTBEHHBIX 33/a4 110 TeMe https://m.edsoo.ru/ff0c2c52
"CBeTOBBIC SIBJICHUS"

98 | IloBTOpenue, 0606meHue. Pabora ¢ 1 bu6nuorexa [IOK
TEKCTaMH 10 TeMe "3aKOHbI COXpaHCHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuKe"

99 | [ToBTopenue, o6o6meHue. Pabota ¢ 1 bu6nuorexa [IOK
tekctamu 1o Teme "Konebanus u BoIHBI" https://m.edsoo.ru/ff0c2e82

100 | [ToBTOpenwue, o6ob6meHue. Padora ¢ 1 bu6nuorexa [IOK
tekcTamu 1o Teme "CBeToBbIC ABJICHUS" https://m.edsoo.ru/ff0c3044

101 | UroroBas aTTecranus rno gpusmke 3a Kypc 9 1
KJjacca

102 | IToBTOpeHue, o6o6meHune. Pabora c 1
TekcTamu 1o Teme "KBaHTOBas U siaepHas
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» duszuka: 7-i kiacc: 0a30BbIN YpPOBEHB: yUeOHHUK, 7 kiacc/ [lepbimkun
.M., UBanoB A.I., Axunonepnoe oo6mectBo «M3narensctBo «IIpocsemienuey

» ®usuka, § knace/ [epsimkun A.B., OG11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; Axinoneproe obmecTBo «M31aTenbcTBO
«IIpoceemenue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O61iecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIHOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemeHue

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

[Tpuka3z Munucrepcta npocseuienus: Poccuiickoit @eaeparuu ot 23
HOs10ps 2022 1. Ne 1014 «O06 yTBepxkaennn QenepaibHOM 00pa3oBaTeIbHON
IPOrpamMMBbl CpEAHEro o01Iero 00pa3oBaHus» (3aperucTpupoBal B MUHIOCTE
Poccum 22.12.2022, Ne 71763)
http://publication.pravo.gov.ru/Document/VView/0001202212220051

[Tpuka3 Munuctepcrsa PO ot 21.09.2022 Ne 858 «O0 yTBEpK1eHUN
(benepaibHOTO MEepevHsl Y4eOHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO MIPU
peanu3anuy UMEIOIINX TOCYIapCTBEHHYIO aKKpEAUTAIIMI0 00pa30BaTENbHbIX
IPOrpamMM Ha4aJIbHOTO OOIEr0, OCHOBHOTO OOIIET0, CPEIHEr0 0OIIEro
oOpa30oBaHUs OpPraHU3aIUSIMU, OCYIIECTBIISIONIYI0 00pa30BaTEIHLHYIO
NEATEIIbHOCTh U YCTAHOBJICHUS TTPEAEIBHOTO CPOKA UCTIOIb30BaAHUS
UCKITFOUCHHBIX YUYCOHHKOB)
http://publication.pravo.gov.ru/Document/View/0001202211010045

[Tpuka3z MunuctepctBa PO ot 21.09.2022 No 858 «O0 yTBepk1eHUN
dbeneparbHOTO MepedHs Y4eOHHKOB, IOMYIIEHHBIX K UCIIOJIb30BAHUIO MIPU
peanu3aluy UMEIOIINX TOCYIaPCTBEHHYIO aKKpEAUTAIIMIO0 00pa30BaTEIbHbBIX
IPOrpamMM Ha4aJIbHOTO OOIEr0, OCHOBHOTO OOIIET0, CPEIHEr0 0OIIEro
o0Opa3oBaHus OpraHu3alusIMy, OCYIIECTBISIONYI0 00pa30BaATENbHYIO
NeSATEIbHOCTh U YCTAHOBJICHHS MPEIEIbHOI0 CPOKA UCTIOIb30BAHUS
HCKJTFOYEHHBIX YYEOHUKOB
http://publication.pravo.gov.ru/Document/VView/0001202211010045

[Tucemo Munnpocsemenust Poccun ot 13.01.2023 N 03-49 "O
HaIpaBJICHUU METOANYECKUX peKoMeHaami'" (BMecrte ¢ "MeroauueckumMu
PEKOMEHIAIUSMU 10 CUCTEME OILICHKH JTOCTHKEHUST 00yJIaroIUMUCS
TJIAHUPYEMBIX PE3YJIHTATOB OCBOEHUS MTPOTrpaMM Ha4aJIbHOTO 00IIIero,
OCHOBHOTO OOIIIETO M CPETHETO OOIIETo
obpazosanums")https://www.consultant.ru/document/cons_doc LAW _437977/5cf
79887c976305356e003624bda43f99ab7e4dc/
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Konnenmus npenogaBanus yueonoro npenmera «duznka» B
o0pa3oBaTeNbHbIX OpraHu3anusax PO
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/downlo
ad/2676/

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH UHTEPHET

bu6mmoreka L{OK https://m.edsoo.ru

«Kacc!nas ¢usuka» ms mobdo3HaTenbHbIX: https://class-fizika.narod.ru/

Ennnas kosteknus nudpoBbIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/

Oo0pa3zoBatenbHas colpanbHas ceth https://nsportal.ru/

Poccuiickas anexTponHas mkoia https://resh.edu.ru
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