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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TIOJIOKEHUH W TpeOOBaHWA K pe3yabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yaeOHoro npeamera « Du3ukay.

Copmepxanre TporpaMMbl TI0 (U3MKE HANpaBlIeHO Ha (opMHUpOBaHHE
€CTECTBCHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPTaHU3AIHMI0 H3YYCHHUS
bu3MKN Ha NEATeTPHOCTHOW OCHOBE. B mporpamMme mo (U3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma o ¢usnke ycTaHaBIUBAET paclpeesieHne yueOHOro MaTeprana
1o rojaM o0ydeHus (Mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢Qusmke paszpaboTaHa C IENbI0 OKa3aHUS METOAMYECKOMN
MIOMOIIH YYUTENIO B CO3/IaHNU pabouell MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIOIINM I €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (U3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsAeT Haubojee SICHbIC
00pa3Iipl MPUMEHEHHs] HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna w3 THaBHBIX 337a4 (U3UYIECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHWUM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpeArojiaraeT OBJIaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS;

e OILIGHWBAThH ¥ TIOHUMATh OCOOCHHOCTH HAy4YHOTO MCCIICOBAHNUS;

e HMHTEPHPETUPOBATH JAaHHBIE W HCIOJB30BAaTh HAy4YHbIE 10KA3aTEIbCTBA
JUIS TIOJTy4€HUS BHIBOJIOB.

Ilenmn wu3ydeHuss ¢GU3NKA HA YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
ompeneneHsl B Konnenmuu mpenomaBanusi ydeOHOTo mpeamera «Dusnka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccwiickoit denmepamuu, peanu3yrOMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvyenus: puzukm:

e TpUOOpETEeHHE HHTEpeca W CTPEMJICHHS OOYydYaloIMXCAd K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e  pa3BUTHE MPEJCTABICHUIN O HAYYHOM METO/IE TO3HAHUS U (popMHUpOBaHHE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMuUpOBaHME HAYYHOI'O MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHUs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (¢opMupoBaHHE MPEACTABICHUN O poin (GU3HMKHU ISl Pa3BUTHUSL JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE TMPEACTAaBICHUH O  BO3MOXHBIX cdepax  Oymyuieit
npo(heCCUOHANIBHON  NIeATEIbHOCTH, CBSA3aHHONM C (DU3HUKOW, MOATOTOBKA K
JanbHenIeMy oOy4eHHIO B 3TOM HaIPaBJICHUH.

JlocTmkeHne ITHX IeNiel mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

e T1NpuOOpeTeHHE 3HAHUW O JUCKPETHOM CTPOCHMM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e TpUOOpETEHHE YMEHUMN OMUCHIBATh U OOBACHATH (PU3MUECKUE SIBICHUS C
UCTIOJTb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA;

e OCBOGHHE METOJOB PEIICHHS MPOCTEHIINX PACYETHBIX 3a4ad C
UCIIOJIb30BaHUEM puznyeckux MoOJIeJIeH, TBOPUYECKUX U
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e Ppa3BUTHE yMEHUU HAOIIOAATh IPUPOIHBIC SIBJICHUS U BBITIOJIHATH OIBITHI,
JabopaTtopHble pabOThl M IKCIEPUMEHTANBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHGOpMAIHEH (HU3UUECKOTO COMIECPIKAHMS,
BKIItoUass WHGOPMAIMI0O O COBPEMEHHBIX JOCTI)KCHUAX (GU3NKH, aHadu3 |
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITIH;

e 3HAaKOMCTBO co cdepamu  nOpodecCHoOHATBLHON  JEATETbHOCTH,
CBSI3AHHBIMH C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3HMUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeeINIO).

[Ipennaraemslii B mporpaMmMe mo (usmuke nepedeHp J1ab0paTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH



06yqa10m1/1xcsl, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMblx B paMKax
OCHOBHOTI'O ITOCYJAapCTBCHHOI'O 3K3aMCHa I10 CI)I/IBI/IKG.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrhe ecTEeCTBEHHbIE HAyKHM H3Y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. @uznyeckue npuOOphl U Npoueaypa NPSAMbIX U3MEPEHUN aHAIOIOBBIM U
HU(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MHOMOIIM JKHIKOCTHOTO TEPMOMETpA U
JlaTYUKA TEMIIEPATYPHI.

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

Paznen 2. IlepBoHayaibHbIe CBEICHUS O CTPOEHNH BelleCTBA.

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

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tesl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKCHHS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHU. 3aKOH HMHEPUUHU. B3aummopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKa B3auMoAeHcTBHs Tesl. Cwiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE TOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. U3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HampaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIapHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTmdeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsl TEJI: TIJIABAaHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPpYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannueckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHune mpaBusiia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe

o vk w N e

N



npasuwiio» Mexanuku. KITJI mpocteix MexanuzMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIUAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH Teja 10

TOPU30HTAJIbHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHHUYECKOU OHCPI'UH.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

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

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TeIUIoNepeauya U CoBeplieHne padoThl. Buabl Temionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnotel. YaenbpHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuuner pabotsl TemnoBbix Asurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPENBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO TBUYKEHUSI.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro pacupeHus Teml.

N3meHenue naBieHUs Ta3a MpU U3MEHEHUHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tella B pe3yibTaTe
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAJUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. BiaumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIbI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
WcTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka uend. [locnegoBaTenpHoe U apauieIbHOE COEAUHEHNUE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HAauYeHWe s *KU3HU Ha 3emiie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3apPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOTHUKH M TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M CTOYHHMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 35eKTpUIeCKOTO HANPSKEHUS! BOJIbTMETPOM.
. Peocrar n marazuH cCOnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3CICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

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

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepeHue u peryJupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUSI PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COTNPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUN
U pa3JIeJICHNH.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOThI AJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JIBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHeinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI IOKOS, APYTUe BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuWJl TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW ASHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habmoienne MexaHn4ecKux sBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus SJHEPTUU MPHU B3aUMOICHCTBUU TEJ.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIYJbca MPHU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHre MEXaHMUECKOW SHEPTUH NPU ABMKCHUHU Tea MO IEHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimaul.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK pPsij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MareMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

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

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenune BRIHY)ISHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).
HaOnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKUMN PE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpeneneHne dYacTOTbl M Tepuoja KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCHMOCTH TI€pHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBHUCHMOCTh TMepuoja  KoJjaeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO IaICHHUS.

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onvimel.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOe
pacnpoctpaHenue cseta. 3atmeHust ConHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH TMpeloMieHUss cBera. [lonHoe BHyTpEeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuen B inH3e. OnTudeckas cucrema poToarapara, MUKpOCKOIa
u Teneckomna. a3 kak ontuuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit C MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxens riia3za.

11. Paznoxenue 6eoro cBeta B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
najieHus.
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2. M3zydeHne xapakTepuUCTHK H300pakeHHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHMMOCTH yTJjia MPEJIOMIICHUS CBETOBOTO Jiyda OT YIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PAacCTOSHUSI M ONTHYECKON CHIIBI COOMpAroNIei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TIO BOCHPHUATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHUH 4Yepe3
I[BETOBBIC (DUITBTPBHI.



Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u NnoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cUHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUW HA >KUBBIE
OpraHUu3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpotorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb NIPEAHA3HAYEH JJI CUCTEMATHU3alu1
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (PU3MKH, a TaKKe IJs MOATOTOBKA K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbII TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHE
ABJICHUS, TPUMEHSS T[OJYy4YEHHBbIE 3HAHWs, pemaTbh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIIATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOIEe U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbBIE METOJIbI UCCIETOBAHMS (DU3HUUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUYECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHIIOB
SHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKyM HA YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HANPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TIOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
du3uKy;

— OCO3HAaHHME BaXHOCTHU MOPAJIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW Hayku: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMH, BAKHEMIIEH COCTaBIISIIOIIEH
KYJBTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTU O€e30MacHoro oOpa3a KWU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI 0OE€30IaCHOrO IOBEJEHUSA Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOopMUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:



— AKTUBHOE Yy4YacTHE B PEIICHUHM MPaKTUYECKUX 3ajad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldd, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIEe U (PU3UUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY M3YUCHHIO PO ECCHil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3KOJIOTH4Ye€CKOTr0 BOCIIMTAHUSA:

— OpHUEHTallUgd Ha TMpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pelleHUs 3aaad B
00JIaCTU OKpY’KalollleW cpenpl, TJIAaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOIIEN CPEIbl;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM U MyTed HX
peuieHus;

8) aganTanum K M3MEHSIIOMIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOM
cpeabl:

— MOTPEeOHOCTh BO B3aUMOJCHCTBUU TPU BBHINOJHEHUU HWCCIEAOBAaHUN U
POEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
IPYTUX;

— TIIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4KClie (POPMYIUPOBAThH
WJIeU, TIOHSTHSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAePUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 001aCTH
busuKy;

— IUIAaHUPOBAHHUE CBOEr0 PAa3BUTHUA B NPHUOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBS3U PHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JACMCTBUM C Y4E€TOM BIMAHMSA HA OKPYKAIOUIYI0 Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbTare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanust y oOyuyaromierocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbBIE ACUCTBHUS,
KOMMYHUKAaTHUBHbIE  YHUBEpCajJbHble  y4yeOHbIE  JCHCTBUS,  PEryJIATUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YyUYECHUU (PUIUUECKUX
SIBJICHUH U IIPOLIECCOB, JEJIaTh BBIBOBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoit 3aaaun
(cpaBHEHME HECKOJIBKMX BapHaHTOB pElIeHus, BbIOOp Haubonee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METOIbI, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHPOPMAIMKM WIM JAHHBIX C y4E€TOM TMPENJIOKCHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WLIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAIIASMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0JI€ OOCYyXJAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WJEU, HAIllCJICHHBIE HA pELICHUE 33JaYd U MOIAEp KaHHE
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COMOCTAaBISAITh CBOM CYXAEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEICTABISATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHON JI€ATENbHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no €€ JOCTIKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C APYTUMH YI€HAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalMsX, TPEOYIOLINX
JUISL pelieHns (PU3NUeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHAMBUAYaTbHOE, TPHUHAITHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
TpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aauu Win
IUIaHAa HMCCIIEJOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEIICHUM;
nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH ~NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
Gu3NYeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBLINXCA CUTYyallMi, YCTAaHOBIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSM,;

CTaBUTh c€0s1 HA MECTO APYroro 4ejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;



npU3HaBaTh CBOE MPABO Ha OIMMOKY MpPU PEIICHUH (PU3UUECKHX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIoOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HAOI0/IeHNE, SKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaCKTOpHUs, PaBHOAECUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN € 3aKPEIUIEHHOM OCBIO
BpalleHUsl, epeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
DHEPIUM) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOTrO JTaBJICHUS Ha KMBOM OpraHU3M, IJIaBaHUE PbIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCIOIb3Ys
duznyeckre BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Telna,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(P(GUIIMEHT TOJE3HOTO JACMCTBUS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3NYECKU CMBICT UCTIONb3YEMbIX BETUYHNH, UX 0003HAYCHUS U €TUHUIIBI
bu3MYecKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3MUECKYyl0 BEJIWYMHY C JAPYTMMH BEJIWYUMHAMHU, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS W IPOIECCHI,
UCIIOJB3Ys MpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MpaBUIO paBHOBeCHs pbluara (0yi0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PM3UYECKHUE SBICHHS, TTPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMid NPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemar) pacu€THele 3amadyd B |—2 JEWCTBUS, HCIOJB3YSd 3aKOHBI U
dbopMyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBUSI 33/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hPU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PAaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI1 PEIICHUS 3a/lay, OLCHUBATh PEATUCTUUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPH TMOMOITU
(bU3MYEeCKUX METOJIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICTSTH IPOBEPIEMOE
MPEANoIokKEHUE (TUMOTE3Y ), pa3auyaTh U UHTEPIPETUPOBATH MOTYUYECHHBIN
pe3yabTaT, HaXOJUTh ONIMOKM B XOJI€ ONbITA, JeJaTh BBIBOJBI IO €ro
pe3yabTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3YecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSEMBIE IPEATIONOKECHHUS,
coOHMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alUCHIBATh X0/
OMbITa U POPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUSI PACCTOSAHMS, BPEMEHH, MacChl Tena,
00BéMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIIMUUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHUH (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHMsI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Tel M
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAJA CONPUKOCHOBEHHMS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMa
MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE
NPEAJIOKEHHBIX TaOMUIl W TpaduKOB, AeliaTh BBIBOJBI IO pe3yibTaTaM
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHHS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIKOCTh  TeNo, KOA(D(PUIMEHT TMONEe3HOTO  JIEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJenys NPEIJIOKEHHOW HHCTPYKLUUHU: IMPH BBINOIHEHUU
U3MEpPEHU CcoOMpaTh OJKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHNHBI;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, HOABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCaHHUs (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaIoILEel Cpee;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOMU;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
IUTEPATYpy GU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIbI, PECYPChI
cetu MuTepHer, BhaAeTb NpuéMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (HU3UUYECKOTO COAEPKAHUS, B TOM



YqucIIe MyOJuYHO AeNiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX UCCIEAOBAHUN, IPU 3TOM IPAMOTHO HCIOJB30BaTh M3YUYEHHBIN
MOHATUMHBIMN anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUJICHUE
MIPE3CHTAINEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TOCTABJICHHBIMHU 3aJa4aMH,
CJICIUTh 3a BBIIIOJHEHHEM IUIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYIINbBI, BBICTPAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIONIb30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETIOBOE JIBUKCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKHUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrus, TEIIOBOM JBHUTaTElNb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HIEKTPUIECKOE TOJIe, MPOBOTHUKA
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh sABJICHUS (TEIUIOBOE pACHIMPEHHE W CKaThue, Teruionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTauIM3anus (OTBEp/ieBaHUE), KUIICHHE,
TeruIonepeaaya (TerI0MpPOBOIHOCTH, KOHBEKIIHS, U3ITy4YeHHE),
3JIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMAarHuTHAs WHAYKITHUS)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’)XalollleM Mupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE W KalWUIIpHBIC SBICHUS B MPHUPOJE,
KpUCTAIUIBI B Tipupojie, uinydeHue ConHIA, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moarcoB, poJib MATHUTHOTO MOJIS JJTsI )KM3HU Ha 3eMIie,
MOJIIPHOE CHUSHWE, TPH 3TOM TMEPEBOIUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHYTPECHHISI YHEPTHUS, KOJTUIECTBO
TEIJIOThI, yJleJbHAs TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTABJICHUS, YJENbHAs TEIUIOTa IapooOpa3oBaHus, YJIENbHAs TEIIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAIlIMHbI, OTHOCUTEIIBbHAS BIIAJKHOCTD BO3/1yXa, JEKTPUIECKUH 3apsal, CHIIa
TOKA, DJEKTPUYECKOE HAIpPsSHKEHUE, COIPOTUBIECHUE IPOBOIHUKA,
yII€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUYECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUNH CMBICT
UCIIOJIb3YEMBIX BEITUYMH, 0003HAYCHUS U €IUHUIIBI (PU3NYECKUX BEIUYUH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
($u3NYECKUX BETUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KUHETUYECKOW TEOPHUH
CTpPOEHUS BEIECTBA, NPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUS SJHEPTUH, IIPU TOM 1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKEHHE;
OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Oomnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MYECKUX SIBICHUMH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsl €€ peuieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAaHUS, BBIICIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI UCCIIEN0OBAHUs, J€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi NpU M3JIYYEHUU OT ILBETa M3JIydarolled (MOriouaromie)
ITIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAa €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJEUCTBUE
ANEKTPUYECKUX  3apsAlOB, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJI€H ITOCTOSIHHBIX MAarHUTOB, IEUCTBUA



MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHHUS], COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTIbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHMH, CPaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMEPEYHOro
CEYEHHMSI U YACIBHOIO CONMPOTHUBIICHHS BELIECTBA MPOBOJHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M INApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEMJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(UKOB, 1€TATh
BBIBOJIBI 110 pE3YyJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opyI0BaHUEM;

XapaKTEepU30BaTh MNPUHIUIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMTOPOM HA MX ONMCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIrUH, 3IJIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIE
npUOOPHI IO CXEMaM M CXEeMaTHYHbBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENel C
NOCJIEOBATEIBHBIM U NAPAJIEIbHBIM COEAUHEHUEM JIEMEHTOB, Pa3anyast
YCIJIOBHbIE 0003HAUEHHUS 3JIEMEHTOB JIEKTPUUYECKUX IETIEH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1) obecriedeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310POBbsI U COOJIIOJIEHUSI HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH Cpele;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IYyTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOUHUKOB BBIJIEATh HH()OPMALINIO, KOTOpas SIBIISETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY PU3UUECKOTO COAEPKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu VHTepHeT, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeodpazoBaHusl HHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
o0o6miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEp>KaHMsl, B TOM YMCJIE€ MYOIMYHO MPEACTABISITH PE3YJIbTAaThl TPOESKTHOM
WM UCCIIEA0BATENIbCKOM ACSITENbHOCTH, IPY 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIJICHHE NTPE3EHTALUEH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (U3HMUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NIOCTABJICHHBIMH 33/1a4aMH, CJIEANTH 3a BBIIOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKIaJX B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kiacce npeaMeTHbIE pe3yibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjgacThuyeckas), TpEHUe, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U MEPErpy3KH, LUEHTP TSHKECTH, adCONIOTHO TBEPIOE TEO,
[EHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIONIEeHU, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETHKA;

paznuuath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHue OeJIoro CBEeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, LBETa Te,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYEcKOoe NIEHCTBUE BUAMMOTIO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JYy4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUNU Ha
OpraHW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUIECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Tela MpHu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJ€HUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLIHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBI, KHHETHYECKast SHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTHsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BbICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejdb MPEJIOMJICHUS Cpeibl), NpHU ONHUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
000O3HAauEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CUJI, MNPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAaCCOBOTO YMCET



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a41 (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUUHHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS] PU3NYECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ybTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTh Mepuoia KoyieOaHWW MNPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIy4YEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMol BeIM4MHbl ((POKyCHOE paccTosiHHe
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadalbHOM CKOpPOCTH, NepuUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJicHNs): IUIAHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPAaTh



YCTaHOBKY, (DUKCHUpPOBAaTh pE3yNbTaThl TMOJYyYEHHOM 3aBUCHMOCTH
¢buznyecKkux BEIMYMH B BUAE TaOMUI] U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yabTaTam HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE TeJla IPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO TMAaJeHUs, XECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KoJe0aHUN MaTeMaTU4YeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparolmell JUH3bl, PagUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpEHHs, CcOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJIHATH
U3MEpEHHs, CIeAys MPeNoKEHHOW WHCTPYKLWU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

COOJII0/1aTh MPpaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
000opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s111pa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS M3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE:
CHHMIOMETP, OATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaXx (PU3MYECKHX SBJIEHUH U  HEOOXOAUMbIE (PU3NYECKHE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelIeHnr  y4eOHO-TIPAaKTUYECKUX  3a7]a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B MJIOCKOM 3€pKaJie U COOUpAroleH JIUH3E;
OPUBOJUTH  TMPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH Mpu oOpaIeHruu ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHSI 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOLLIEH CpEIE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HUUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJHUTEIBbHBIX UICTOYHHUKOB,



UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  HCHOJIb30BaTh  M3YYEHHBIH
NOHSATUWHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/m
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
Pa3znen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUPa
bub OK
1.1 ®du3uka - HayKa 0 IpuUpoae 2 nomoreka L
https://m.edsoo.ru/7f416194
1.2 dOu3znyeckne BeIMINHBI 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHay4YHBI METOJ1 TO3HAHUS 2
https://m.edsoo.ru/7f416194
Hroro nio pazgeny 6
Paznea 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BeIEeCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
P B https:/m.edsoo.ru/7f416194
59 JIBM>XeHuEe U B3aUMOJICHICTBUE YaCTHIL ’ bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
P B https:/m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBUe Tejl
bu6mmoreka [JOK
3.1 MexaHn4deckoe IBHXKEHHUE 3
A https://m.edsoo.ru/7f416194
b K
3.2 Nuepuusi, Macca, INIOTHOCTh 4 ubmroTexa O

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




bu6mmoreka [IOK

. .B 14
33 Crna. Buget cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KHAKOCTE U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPIAbIMU 3 bubmmoreka [JOK
' TEJIaMHU, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBrieHHE )KUIKOCTH 5 bubmmorexa LOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(HEpHOC JaBIIcHHC https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGoTa m MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
5.1 Pa6 3
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4
CXAHITHECKas SHEPTI https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




8 KVIACC

Ne 1/ HaunmeHoBaHMe pa3je/ioB U TeM Kosim4ecTBo yacoB DJleKTpoHHbIe (LM (poBbIE)
° i/
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
Pa3gen 1. TerioBbie IBJICHUS
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 7 bu6mumoteka LIOK https://m.edsoo.ru/7f4181ce
1.2 TennoBklie Mpo1ECChI 21 bu6nmoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEKTpUYECKUE 3apsaabl. 3apsHKCHHBIC
2.1 p P B p 7 bu6nmoteka LIOK https://m.edsoo.ru/7f4181ce
Tella U UX B3aHMOJICHCTBHE
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUM TOK 20 bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsIC SBICHUAS 6 bu6anoreka LIOK https://m.edsoo.ru/7f4181ce
2.4 DneKTpoOMarHuTHasi MHAYKIIHUS bu6nmoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

HaunmenoBaHmue pa3xejioB 1 TEM

KoaudecTBO 4acoB

DJleKTpoHHbIe (LM (poBbIE)

Ne ni/m
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
Pa3zgen 1. Mexanun4ueckue siBJIeHHUSA
MexaHnuecKoe IBIKEHUE U CITOCOOBI
1.1 A 10 bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHUs

1.2 BzaumoneiicTBue Ten 20 bubmnorexa IOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bubnmnoreka LHOK https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 40

Pazgen 2. Mexannueckue KoJ1e0aHusA U BOJHBI

2.1 MexaHndeckue KoiaecOaHus 7 bubmnorexa IOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBI. 3BYK 8 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6

Hroro no pasneny 15

Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 p 6 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a4a6
ANEKTPOMArHUTHBIE BOJHBI
Hroro no pazgeny 6
Paspnen 4. CBeToBbI€ SIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 bu6muoteka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 bubmuoreka L{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBera B CIEKTP 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41ad4a6

Wroro no pazmeny 15

Pa3znen 5. KBanroBble IBJIeHUSA




I/ICHYCKaHI/IC " IIOTJIOICHHUE CBETA

5.1 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHue aTOMHOTO sijipa bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
53 SnepHbie peakiuu bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IaI0IIM I MOYJIb
IT 600
6.1 OBTOPEHHE I ODODIICHHE COACPHAHIA 9 bubnunoteka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xinacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

®dusuka — Hayka o npupoje. SABieHus
npupoabl. dusznueckue sBICHUS

MeXaHI/I‘leCKI/IC, TCILIOBBIC, DJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUSA

du3nyeckre BETUYUHEI U UX HN3MCPCHUC

VYpok-uccienopanue "M3mepenue
TEMIIEpPaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIEpaTyphl"”

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU
M3y4aroT npupoay. EcrecTBeHHOHAyUHBIN
MeTo no3Hanus. Onucanue Gu3nyecKux

SIBJICHHI C TIOMOIILIO MOJACIICH

bu6mmoreka LIOK https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[IpoBepka runoTessr:
JaTbHOCTH MOJIETA [IApUKAa, TYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIEe, UeM Ooblle
BBICOTA ITycKa"

Crtpoenue BeriectBa. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

bu6nuoteka LIOK https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEICCTBa

Bbu6nuoteka LIOK https://m.edsoo.ru/ff0a013e




Ypoxk-uccienoBanue «OMnbIThI IO

9 HAOJII0JIEHUIO TEIIOBOIO PacIIuPEHMS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBsI3b MEK 1y CBOMCTBAaMU BEILLECTB
11 B PASHBIX arperatHbIx COCTOAMMAX H HX bu6mmoreka LIOK https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco00EHHOCTH arperaTHbIX COCTOSTHUN BOIbI
12 Mexariirieckoe apinieriie. Pasromeproe 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBI)KCHUE
13 Cxkopoctb. Enununel ckopoctu bubnuoreka L{OK https://m.edsoo.ru/ff0a079¢
14 Pacuer myTtu u BpEMEHHU IBUKEHUS bu6nmoteka LIOK https://m.edsoo.ru/ff0a0aed
WNuepuus. 3aKkoH UHEPLUH.
15 B3aumoaeiicTBue Ten Kak mpuyMHa bu6nmoreka LIOK https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHHUS Tell
16 HnoTHOCTE BetlecTsa. PactieT Macchl 1 bu6auoreka LIOK https://m.edsoo.ru/ff0a0fee
oObeMa Teja Mo €ro IMIOTHOCTH
17 JlabGopaTopHas pa6(3Ta «Onpenenenune
MJIOTHOCTH TBEPOTO TEJay»
18 Pemerne sazat o Ter "lxorHocte bu6nmoreka LIOK https://m.edsoo.ru/ff0al23¢c
BEIIECTBA
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBUCHUMOCTH pacTshKeHUs (AepopMariim)
MPY>KUHBI OT PUJIOKEHHON CHITBI»
21 SBnenune Taroreuus. Cruiia TSHKECTH




CBs3b MEXKY CUJION TSKECTH U MacCOM

22 tena. Bec Tena. Pemenue 3ama4 mo teme bubmuoreka I{OK https://m.edsoo.ru/ff0al778
"Cuna Tsoxect"
23 CHuIa TAKSCTH Ha APYTHX IIAHETAX. bubmuoreka [{OK https://m.edsoo.ru/ff0al502
®dusnvecKue XapaKTePUCTUKH TUTAaHET
24 N3amepenune cun. JJlunamomerp bubnuoteka [{OK https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth bubmuoreka I{OK https://m.edsoo.ru/ff0al778
26 CHO)IfeHHe 'HB}/X e HaljpaBHeHHHX o bubnnoreka L{OK https://m.edsoo.ru/ff0ala70
OJIHOI mpsiMoii. PaBHOEHCTBYIOMIAS CHIT
7 Pemenue 3amay o reme
"PaBHozelicTByrO1as cui”

28 Tpetine CROMBHEHIA H TPEHHE MIOKOA. bubnuoreka L{OK https://m.edsoo.ru/ff0alb9c

Tpenue B IpUpOE U TEXHUKE

JlabopaTtopHas paborta «3yuenue

29 SABHCHMOCTH CHIILT TPEHI CROIBACEHIL OF bubmuoreka L{OK https://m.edsoo.ru/ff0alcc8

CHUJIBI TABJICHUS U XapaKTepa

CONPUKACAIOIINXCS TOBEPXHOCTEN
30 Pemenue 3a§aq Ha onpuezleﬂeHI/Ie
PaBHOJIEHCTBYIOIIEH CHITBI
Pemenue 3amau mo remam: «Bec Temay,
31 «['papmueckoe n3obpaxxeHue cui, bu6nuoreka LIOK https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
1 «MexaHnueckoe JBIKEeHHEY, «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe

nu300paxenue cuimy, «CHUITbD)

33 Jlasnenue. CnocoOk! ymebIeH s 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0a20a6

YBCIUUYCHUA NABJICHUSA




I[aBJ'IeHI/IC rasa. 3aBUCHMOCTb JaBJICHHUA Ira3a

34 . bubmuoreka I{OK https://m.edsoo.ru/ff0a2376
0T 00BbEMa, TEMIIEpaTyphl
[Tepenava naBneHust TBEPIBIMU TEIAMH,
35 peAaia i pA bu6mmoreka LIOK https://m.edsoo.ru/ff0a25b0
JKUJIKOCTSIMH UM TazaMu. 3akoH [lackains
aBJICHUE B YKUJIKOCTH M ras3e, BbI3BAHHOC
36 A . A bu6mmoreka LIOK https://m.edsoo.ru/ff0a2718
JIEHCTBUEM CHIIBI TSHKECTH
Pemenue 3amau no reme «/laBienue B
37 A A Bu6miorexa LIOK https://m.edsoo.ru/ff0a2826
SKUIKOCTH U rase. 3akoH Ilackamsa»
38 CooOmraronuecs cocybl bu6mmoreka LIOK https://m.edsoo.ru/ff0a2970
39 ['uppaBnuyeckuii npecc bubnuoreka L{OK https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON KUIKOCTHBII
Hacoc
Atmocdepa 3emmu. [Ipuyannbl
CYIIIECTBOBaHUS BO3 HOM 000JIOUKH
41 ym Ay bu6mmorteka IIOK https://m.edsoo.ru/ff0a2b5a
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJT yPOBHEM MOPSI
42 Bec Bo3nyxa. ATMochepHoe 1aBieHue bu6nuoreka LIOK https://m.edsoo.ru/ff0a2bSa
N3mepenne armocdhepHoro napieHus. OnbIT
43 p bep & bu6mmoreka LIOK https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHCUMOCTBH aTMOC(EPHOTO JIaBICHUS OT
44 dep A bu6mmoreka IIOK https://m.edsoo.ru/ff0a2fc4
BBICOTBI HaJl YPOBHEM MOPS
Bapometp-anepouns. Atmocdeproe
45 P P poHA dep bu6mmoreka [IOK https://m.edsoo.ru/ff0a2fc4
JABJICHUE Ha Pa3JINIHBIX BBICOTAX
46 Pemenue 3amay mo Teme " AtmocdepHoe

nasieHue"




JleiicTBuE )KUIKOCTH U Ta3a Ha

47 NOTPYKEHHOE B HUX Te€JN0. ApXUMea0Ba bu6mmoreka LIOK https://m.edsoo.ru/ff0a3276
cuila
JlaGopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONICH Ha bu6mmoreka LIOK https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 <<I/ICCH6'HOBE.1_I{ ne SaBHCHMOCTIf pecateaa b bu6mmoreka LIOK https://m.edsoo.ru/ff0a3514
BOJI€ OT 00bEMa MOTPYKEHHOU B KUAKOCTh
YacTH TeJIay
50 IInaBanue ten bubmuoreka [{OK https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenne 3amau mo remam: «IlmaBanme
52 cynoB. Bo3nyxomnnaBanue», «JlaBnenue bubnuoreka [{OK https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
53 Kontponbnas padota mo Telee «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»
54 Mexanunueckas pabota bu6nuoreka LIOK https://m.edsoo.ru/ff0a3f82
55 MorHocTb. EAMHUITEI MOIITHOCTH bu6mmoreka LIOK https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacué€tr MOIIHOCTH,
pa3BUBAEMOM NP MOBEME MO JECTHUILIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHWJI Ha pbIYare
Prryaru B TexHuke, ObITY U IPUPOJIE.
58 JlaboparopHas padota «MccnenoBanue bubnmnoreka [{OK https://m.edsoo.ru/ff0ad78e

YCJIOBI/Iﬁ paBHOBECHS pblyara»




Pemrenue 3agad mo teMe «Y CI0BUSI

59 1 bubmuoreka I{OK https:/m.edsoo.ru/ff0a48a6
paBHOBECHSI pbluara

Koaddumnuent nonesnoro necTpust

60 MexaHu3ma. Jlaboparopnas pabota 1
«3mepenue KII/] HakTOHHOM TIIIOCKOCTH
61 Penrerme sazas no Teme "Pabora, 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a4c48
momHocTh, KITI"
62 Mexaireckas oneprid. Kitetiieckas i 1 BuGanorexa LIOK https://m.edsoo.ru/ff0ad252
MOTEHIIMATbHAS YHEPTUS
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUu 1 bubnuoteka L{OK https://m.edsoo.ru/ff0a4360
YPOK-3KCTIEpUMEHT I10 TeMe

"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE

64 W3MEHEHUSI KHHETUYECKON U 1
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUHI
TeJa 10 HAKJIOHHOMU TIJIOCKOCTH"
65 KonTponbHas pabota no Teme «Pabora u |
MOIIHOCTb. DHEPIHsI»
66 Peseparbiit ypok. Padora ¢ Texcramu no 1 bubmuoreka ITOK https://m.edsoo.ru/ff0adee6
TeMe "MexaHn4ecKkoe JIBIKeHHe"
Pesepaublii ypok. Pabora ¢ Tekctamu mo
67 teme "JlaBieHue TBEPABIX TEI, KUIAKOCTEH 1 1 bubmuoteka [{OK https://m.edsoo.ru/ffOadffe
ra3zos"
PesepHbIii ypok. PaboTa ¢ Tekctamu mo

68 1

teme "Pabora. MoutHocts. Dueprus”

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




8 KVIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe UG pPOBbIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE PeCypPChl
OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mozexu Taépaoro, )1(1/1sz oron 1 bubmunoreka IIOK https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3zo00pa3Horo COCTOjIHI/Iﬁ BEIIIECTBA Ha 1
OCHOBE I0JIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHble Tena 1 bu6nuoreka LIOK https:/m.edsoo.ru/ff0a5800
6 (CMa4HBAHKE U KATUIIPHOCTS. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a5530
IToBEepXHOCTHOE HATSIKEHUE
7 TenioBoe paciiupeHue u cxarue 1 bubnuoreka [{OK https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPATYpPBI CO |
CKOPOCTBIO TEIIOBOTO JIBUKEHUS YaCTHUIL
9 BryTpenns sHeprus. UC MOCOOLI M3MEHEHHS 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0a5c¢60
BHYTpPEHHEHN 3HEPTUH
10 Buasl Teruionepenaun 1 bubmuoteka [{OK https://m.edsoo.ru/ff0a6412

11

VYpok-koudepenuus "[IpakTuueckoe
HCIIOJIb30BaHUE TETJIOBBIX CBOWCTB BELIECTB
1 MaTepuasioB B LESIX dHeprocoepexeHus "

bu6mmoteka IIOK https://m.edsoo.ru/ff0a65¢0




12

KomnnuectBo TeruioTel. Y aenbpHas
TEILIOEMKOCTD

bubmuoreka I{OK https://m.edsoo.ru/ff0a6976

13

ypaBHeHI/IC TEII0BOro OanaHca.
TemnooOMeH U TEIJIOBOE paBHOBECUEC

bu6mmoreka LIOK https://m.edsoo.ru/ff0a7088

14

JlabopaTtopnast pabora "HcciaenoBanue
SIBJICHHSI TETUIOOOMEHA MPY CMENTUBAHUN
XOJIOJIHOW U ropstyeit BobI"

bu6mmoreka LIOK https://m.edsoo.ru/ff0a6a98

15

Pacuer konndecTBa TEIIOTHI,
HE00XO0UMOT0 ISl HArpeBaHUs TeNa U
BBIJICJIIEMOTO UM IIPH OXJIAKJICHUN

16

JlaboparopHast pabota "Omnpenernenue
paTopHasi p P
yEIbHON TEIJIOEMKOCTH BemiecTra"

bu6mmorteka LIOK https://m.edsoo.ru/ff0a6bb0

17

DHeprust TOIUINBA. Y IebHAs TEIUIOTa
CropaHus

bu6mmoreka LIOK https://m.edsoo.ru/ff0a7b5a

18

IInaBneHue u OTBCPJACBAHUC
KpUCTATNINYCCKUX TECJI. YaenpHas TemioTa
I1JIaBJICHUA

bu6mmoreka LIOK https://m.edsoo.ru/ff0a71d2

19

JIaGopartopHas pabota "Onpeznenenue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

bu6mmoreka LIOK https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenune

bu6mmoteka LIOK https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTD TEMIIEPaTypPhl KUIICHHUS OT
aTMOC(epHOTO TaBJICHUS

bu6mmoteka IIOK https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlaboparopHas pabota
"OnpezeneHne OTHOCUTEIHHOM BIIaXKHOCTH

BO3IyXa"

bu6mmoreka IIOK https://m.edsoo.ru/ff0a7628




Pemrenne 3a1a4 Ha onpeacICHUE BJIa)KHOCTHU

23
BO3/yXa
[TpuHUIMIIBI paOOTHI TEIJIOBLIX JBUTATENCH.
24 [TapoBas TypOuHa. JIBuraTesb BHyTPEHHETO
CropaHus
25 KT rerosoro nsurares. TeHEOBHe but6mmoreka LIOK https://m.edsoo.ru/ff0a7c7c
JBUTATEIN U 3alllMTa OKpYKatolel cpepl
26 3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUU
B TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME
27 "TertoBeie saBieHUs. M3MeHeHne bu6mmoreka LIOK https://m.edsoo.ru/ff0a83f2
arperatHbIX COCTOSIHUH BeliecTra"
KontponbHas padota nmo teme "TermnoBbie
28 sABJICHUS. MI3MeHeHne arperaTubIx bu6mmoteka LIOK https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BemiecTBa"
29 Onexrpusanus tein. /[Ba pona
NEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IneKkTpusanus Tel
30 MHIYKIHMEHW U IPU CONPUKOCHOBEHHUH"
31 B3aHMOZCHCTBHE 3apSICHHEIX Te. 3aKOH bu6mmoteka IIOK https://m.edsoo.ru/ff0a87e4
Kynona
Onektprueckoe nose. HarpsxkeHHOCTh
32 anexkTpudeckoro noss. [IpuHnmn bu6muoreka [{OK https://m.edsoo.ru/ff0a8a0a
CYNEPHO3UINH ITEKTPUUECKUX MOJIeH
Hocurenu snekTpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsaa. CTpoeHune aToma
34 TIpOBOAHHKH 1 M3TEKTPUKH. 3aKOH bu6nuoreka LIOK https://m.edsoo.ru/ff0a8ef6

COXPAHCHUS SJICKTPUICCKOI'O 3apdaa




Pemenue 3aga4 Ha IPUMEHEHUE CBOMCTB

35 bu6nuoteka LIOK https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsI0B
DIJIEKTPUYECKUI TOK, YCIOBUS €ro
36 cymiectBoBanus. MicTouHnku bubmuoreka [{OK https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
37 JlelicTBUA 2JIEKTPUYECKOTO TOKA bu6mmoreka LIOK https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AJIEKTPUYECKOTO I0JIsI Ha TPOBOJAHUKY U
JUAJIEKTPUKH"
DIIEKTPUUYECKHUI TOK B METAJLIAX,
39 P Bu6maorexa LOK hitps://m.edsoo.ru/ff0a9838
KUJKOCTSAX M razax
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YACTH
Cuna toka. JlabopatopHas pabora
41 ) PATOPHATD . Bu6miorexa LJOK https://m.edsoo.ru/ff0agbd6
W3mepenue u peryinupoBaHue CUIIbl TOKA
DneKTpuuecKoe HarpshkeHue. BonbTmeTp.
42 JlaGoparopHas padota "M3mepenue u bubnnoreka [{OK https://m.edsoo.ru/ff0a%14
perynupoBaHue HanmpspKeHus "
ConpoTHBIeHUE MPOBOAHUKA. Y JIEIBHOE
43 P POBOA A bu6mmoreka IIOK https://m.edsoo.ru/ff0aa738
COTIPOTHBIICHUE BEIIECTBA
JIaGoparopHas paboTa "3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIIEHUS
44 p p bu6nmoreka LIOK https://m.edsoo.ru/ff0aa738
MIPOBOJIHUKA OT €0 JTMHBI, TIIOMIATH
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHMOCTh CHJIBI TOKA OT HAIPSHKCHHUS.
45 P bubmuoreka ITOK https://m.edsoo.ru/ff0aad44a
3akon OMa aJig yyacTKa Lenu
JlaGopaTtopnast pabora "HcciaenoBanue
46 paTopHa p A bubmuoreka IIOK https://m.edsoo.ru/ff0aa04e

3aBUCUMOCTHU CUJIBI TOKA, UAYHICTO YCPEC3




PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47

HOCJIG,I[OB&TCJ'IBHOC " IIapaJljICIbHOC
COCAUHCHUA ITPOBOIHUKOB

48

JlabopaTtopHast pabota "I[IpoBepka npasuia
CJIOKEHHMSI HAIIPSHKEHUN TTpU
MOCJIE0BATEILHOM COEIMHEHUH IBYX
pe3uctopon”

but6mmoreka LIOK https://m.edsoo.ru/ff0aaa58

49

JlabopaTtopnast padota "I[IpoBepka npasuia
JUIS CHJIBI TOKA TPU MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

bu6nmoteka LIOK https://m.edsoo.ru/ff0aadle

50

Pemenue 3a1auy Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COCTMHEHHS TIPOBOTHUKOB

bu6nunoteka LIOK https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

bu6mmoreka IIOK https://m.edsoo.ru/ff0ab124

52

JIaGopartopHas pabota "Onpeznenenue
paboThl ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKa"

bu6nuoteka LIOK https://m.edsoo.ru/ff0ab3e0

53

DJeKTpuYecKue ey U NoTpeOuTenu
3JIeKTpHUECcKOl sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bu6mmoreka LIOK https://m.edsoo.ru/ff0ab660

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela
" uX B3aumoaeucTBus. I1ocToSHHBIN
ANEKTPUYECKU TOK"

Bbu6nuoreka LIOK https://m.edsoo.ru/ff0abd2c¢

55

KonTponbhas pabota no teme
"DneKkTpruuecKue 3apsaabl. 3apsyKCHHbBIEC Tella
" uX B3aumoaeucTBus. I1ocToSHHBIN
ANEKTPUUECKUI TOK"

bubnuoreka [{OK https://m.edsoo.ru/ff0abead




56

ITocTostHHBIC MAarHuThbl, UX BSaHMOI[efICTBPIe

57

VYpoxk-uccienosanue "M3yuenue nosnei
MOCTOSSHHBIX MAarHUTOB"

bu6mmoreka LIOK https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 1oiie. MarHuTHOE 110J1e€ 3eMITH
U €0 3HAYEHME [UTA )KU3HU Ha 3eMIiie

bu6nunoteka LIOK https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUYECKOro Toka MarauTHoe noie
KaTylIKu ¢ TOKOM

bubmuoreka IIOK https://m.edsoo.ru/ffO0ac1d2

60

[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
JlaboparopHast pabota "M3ydeHnue neiicTBus
MarHUTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM"

bubmuoreka I{OK https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOBUTATEh TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 31eKTpoABUTraTeneii B
TEXHUYECKUX YCTPOUCTBAX U HA
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue 1 u3ydeHue padboTsl
aJeKTpoBUrarTess"

bub6auoreka LIOK https://m.edsoo.ru/ff0ac86¢

62

OnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykuun. [Ipasumno Jlenna

63

OnektporeHepatop. CrocoOb! MOTyYeHUS
ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIUN
Ha BO300HOBIIEMBIX HCTOYHUKAX OHEPIrun

64

[ToarotoBka Kk KOHTPOJIKHOU paboTE MO TeEMe
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme
"DNeKTpUYeCKNe U MarHUTHHIE SIBJICHUS"

bu6mmoteka IIOK https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "TemnoBsie siBIeHUS "

bu6mmoreka IIOK https://m.edsoo.ru/ff0accSe




PesepBHbIi ypok. PaboTa ¢ Tekctamu mo

67 " . N | 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0acdc6
teMe "I1oCTOSHHBIN ATEKTPUUECKUNA TOK
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo |
TeMe "MaruuTHEIE SIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne i/m Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
1 Mexanuyeckoe IBr>xXeHrne. MarepuaiibHas |
TOYKA
2 Cuctema otcuera. OTHOCHTENLHOCTS 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0ad474
MEXaHUYCCKOT'O JIBUKCHHUS
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubnuoreka [{OK https:/m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsMOIuHEHHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH
5 HpsmonnHeiiHoe paBHOYCKOPEHHOE 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0ad8d4
JBIDKEHUE. Y CKOpEHHUE
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOpEHHOTo ABIKeHus. ['papuk 1
CKOpOCTH
JlabopaTtopHas pabota "OnpeneneHue
7 YCKOPEHHUS TeJa MPU PaBHOYCKOPEHHOM 1 bubnuoteka [{OK https://m.edsoo.ru/ff0adb18
JIBUKEHUHU 110 HAKJIOHHOM TJI0CKOCTH"
8 CBoOoauoe nmagenune tein. OnsiTe! [ annnes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 [Tepuon u yactora oOpamieHus. Jluneinas u 1 bu6mmoteka LIOK https://m.edsoo.ru/ff0ael176
yI0Basi CKOPOCTH
10 LleHTpocTpeMUTENBHOE YCKOPEHHE 1

11

[IepBe1it 3ak0oH HeroToHa. Bektop cuitbl

bu6mmoteka I1OK https://m.edsoo.ru/ff0ac612




Bropoii 3akon HeroToHa.

12 . bu6nunoteka LIOK https://m.edsoo.ru/ff0ae72a
PaBHOnelicTBYIOIIAA cHila
Tpetuii 3akon Herorona. Cynepno3uius
13 P yiep i bu6mmoreka LIOK https://m.edsoo.ru/ff0ac982
CUI
Pemenue 3a1a4 Ha MprUMEHEHUE 3aKOHOB
14 A P bu6mmoreka LIOK https://m.edsoo.ru/ff0aeb6c
Hprotona
15 Cuna ynpyroctu. 3akoH ['yka bubmmoreka LIOK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ana4 no teme «Cumna ynpyroctu»
JlabGopaTtopHas pabota «OrnpeneneHue
17 patop p el bu6nmoteka LIOK https://m.edsoo.ru/ff0ace28
HKECTKOCTHU MPYKUHBD»
18 Cuna TpeHus bubnuoreka L{OK https://m.edsoo.ru/ff0af738
19 Pemenue 3agaud no reme «Cusa TpeHUSI» bu6mmoreka LIOK https://m.edsoo.ru/ff0afa26
JIaboparopHast pabota "Omnpenernenue
20 PATOPHaA p el " bu6mmoreka LIOK https://m.edsoo.ru/ff0af8be
Kod(dUIIMEeHTa TPEHUS CKOIBKEHUS
Pemenue 3amgau o reme "3akonsl HeroToHa.
21 A " bu6mmoreka IIOK https://m.edsoo.ru/ff0afb8e
Cuna ynpyroctu. Cuiia TpeHus
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpeHue CBOOOIHOTO bubnuoreka [{OK https://m.edsoo.ru/ff0af044
TTaJICHUS
VYpok-koHpepenus "JIBuxkeHne Te1 BOKPYT
23 rpaBUTalMOHHOTO IIeHTpa (ComHeyHast
cucrema). ["amaktuxu"
Pemenue 3agau nmo teme "Cuma TsXKECTH U
24 A " bubmuoreka [{OK https://m.edsoo.ru/ff0af5f8
3aKOH BCEMUPHOTO TATOTEHUS
[TepBast kocMuyeckasi CKOPOCTb.
25 P p bu6mmoreka IIOK https://m.edsoo.ru/ff0af33c

HesecoMocTs u neperpy3ku




26

PaBHOBecHe MaTepuaaIbHOM TOUKH.
AOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

bubmuoreka [{OK https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepuaaIbHOU TOUKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LIeHTp TskxecTn

28

Pemenune 3ana4 mo teme "MOMEHT CHIIBIL.
Hentp TsixecTn"

bu6nuotexa LIOK https://m.edsoo.ru/ff0b02b4

29

[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
"MexaHn4yecKoe ABUKEHUE.
BzaumoneiictBue ten"

bu6nuoteka IIOK https://m.edsoo.ru/ff0b0408

30

KontponbHas paboTa o teme
"MexaHn4yecKoe ABVKEHHE.
BzaumoneiictBue ten"

bu6nmoreka LIOK https://m.edsoo.ru/ffOb06ec

31

Nwmnynbe Tena. Umnynbe cuiibl. 3aKoH
COXpaHEeHMsI UMITyJbca. YTIPYroe u
HEYIpyroe B3auMO/ICHCTBHUE

bu6mmoreka LIOK https://m.edsoo.ru/ffOb07fa

32

Pemenue 3amau mo Teme "3akoH coXpaHEHUS
uMmIyibsca"

bu6mmorteka IIOK https://m.edsoo.ru/ff0b096¢

33

Ypok-koHpepennus "PeakTuBHOE
JIBUJKECHHE B IPUPOJIE U TEXHUKE"

34

Mexann4geckas pa60Ta 1 MOIITHOCTb

bubmuoreka [{OK https://m.edsoo.ru/ff0b0ag84

35

PaboTa cuiibl TSXKECTH, CUJIBI YIIPYTOCTH U
CHUJIBI TPEHUS

but6mmoreka [IOK https://m.edsoo.ru/ffOb0db8

36

JlaGopaTtopHas pabota «OrnpeneneHue
paboThI CUIIBI TPEHUS IPU PAaBHOMEPHOM




JABHXXCHHMU TCJIa I10 FOpHSOHTaHBHOfI
IOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnanbHas

37
SHEprus
38 Kunteriteckas sneprits. Teopema o Bu6maorexa LIOK hitps://m.edsoo.ru/ff0b0c32
KUHETHYECKOW IHEPTUU
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 Jlabopatopnas padota «M3ytenue 3akona bu6mmoreka LIOK https://m.edsoo.ru/ffOb12fe
COXPaHEHHsI SHEPIUU»
41 Konebarenvroe aswicerme u ero bu6numoteka IIOK https://m.edsoo.ru/ff0b1858
XapaKTePUCTHKHI
42 3aTyxaioue Konebanns. BrHyKICHHbIC Bu6morexa LIOK https:/m.edsoo.ru/ff0b20f0
KoseOaHus. Pezonanc
43 MaremaThueckuil U Ipy>XKUHHBINA MasiTHUKU
VYpok-nccnenoBanue «3aBUCUMOCTh
44 nepuoza KojaeOaHuil OT KECTKOCTH bubmmoteka LIOK https:/m.edsoo.ru/ff0b197a
HPYKUHBI U MAaCChI Tpy3a»
45 IIpeBparieHre sHEPIUN IPU MEXAaHUUYECKUX
KoJIe0aHuUsIX
JlaGopaTtopHast pabota «OrnpeneneHue
46 4acTOThI U NIeproia KojaeOaHui bu6mmoreka L{OK https://m.edsoo.ru/ffOblaec
IPY>KUHHOTO MasiTHUKA»
JlabopaTtopnast pabota «I[IpoBepka
47 HE3aBHCHMOCTH INeproJia KojiebaHuii rpysa, bubnnoreka [{OK https://m.edsoo.ru/ff0b197a

MOABEIICHHOTO K HUTH, OT MacChI TPy3a»




Mexanuueckue BoaHEL. CBOMCTBA

48 MEXaHUYeCKUX BOJH. [IponosbHbIe U bubmmoreka LIOK https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHnius "MexaHHIeCKUEe BOJHBI
B TBEPAOM Telie. CeiCMUYECKUE BOTHBI"
50 3Byk. PacnipocTpaHenue u oTpaxeHue 3ByKa
51 Ypok-uccnenoranue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
57 I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
53 yK" bu6mmoreka LIOK https://m.edsoo.ru/ff0b23ca
uH(Pa3ByK B IPUPOJIC U TEXHUKE
[ToaroroBka kK KOHTPOJBLHOU paboTe MO TEME
54 "3akoHbI cOXxpaHeHUs. MexaHnueckue bubnmnoreka L{OK https://m.edsoo.ru/ff0b25f0
Kose0aHus U BOJTHBI"
Kontponbnas padota mo Teme "3akoHbI
55 coxpaHeHus. MexaHudyeckue KojJeOaHus u
BOJIHBI"
DIIeKTPOMarHuTHOE TOJIE.
56 bu6mmoteka IIOK https://m.edsoo.ru/ffO0b2abe
DNeKTPOMarHUTHBIE BOJHBI
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenmus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue
58 P . bubmuoreka [{OK https://m.edsoo.ru/ff0b2fe6
3JE€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u"
VYpok-uccnenosanue "M3ydeHue cBONCTB
59 ANEKTPOMATHUTHBIX BOJIH C IOMOLIBIO bubnmnoreka [{OK https://m.edsoo.ru/ff0b2c6¢c

MOOMIIBHOTO TenedoHa"




60

Pemenne 3aaa4 Ha OonpeaAciI€HUE 4YaCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

61

DneKTpoMarHuTHas IPUPO/Ia CBETA.
CxopocTth cBeTa. BoirHOBBIE CBOWCTBA CBETa

but6mmoreka LIOK https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. I[Ipsmonuneitnoe
pacrpocTpaHeHue cBeta. 3atmeHus CosHua
u JIlyHbl

but6mmoreka LIOK https://m.edsoo.ru/ff0b3658

63

3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHA OTPasKEHUS
cBera

bu6mmorteka LIOK https://m.edsoo.ru/ff0b38c4

64

[IpenomiieHne cBeta. 3aKOH MPETOMIICHUS
cBera

bu6nunoteka LIOK https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEeHHEE OTpa’keHUE CBETA.
Hcnonp30BaHne NOJIHOTO BHYTPEHHETO
OTpaXEHHUS B ONTHYECKUX CBETOBOAAX

bu6mmoteka LIOK https://m.edsoo.ru/ff0b3c5c

66

JlaGopatopHas pabota "HccnenoBanue
3aBUCHMOCTH YIJIa IPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MajieHus Ha rpaHule "BO3IyX-

crexio""

67

Ypok-koHpepennus "Mcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBA35"

68

JImu3el. OnTHYecKas Cuia JIMH3bI

bubmuoreka [{OK https://m.edsoo.ru/ffOb3f2¢

69

[TocTpoenne n3oOpaxeHu# B TMH3AX

bu6mmoteka IIOK https://m.edsoo.ru/ff0b444a

70

JlaGopatopHnas pabota "Onpeznenenue
(OKYCHOT'O PaCCTOSHUS U ONITUYECKOM CHITBI
cobuparomiei TuH3bI"

bubmuoreka [{OK https://m.edsoo.ru/ff0b4206




Ypok-koHpepenius "OnTudyeckue

71 SMH30BHE TPHGOPHL" bu6mmoteka L{OK https://m.edsoo.ru/ffOc0a7e
72 ['na3 kak ontuyeckas cucteMa. 3peHue bubnuoteka [{OK https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepennus "Jledexrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hprorona. CnoxeHue creKTpaabHbIX bubmuoreka [{OK https://m.edsoo.ru/ffO0cOf4c
uBeToB. Jlucrniepcus cBera
JlaboparopHas padota "OnbITHI 110
75 Egzizijf;f L?E;I::?I;:;;z:oinﬁgipni bubmnoreka I{OK https://m.edsoo.ru/ffOcOe2a
HaOJIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AHCIepcusi, HHTepPEepeHIINS U
mudpaxus”
77 Ombrrer Pesephopaa n nianerapas Moeith bubmuoreka [{OK https://m.edsoo.ru/ffOc12a8
aToma
78 IToctynatel bopa. Moneins aroma bopa
79 Henyckatie u HOFHO\,HIeHHe CBETA GTOMOM. bubnuoteka [{OK https://m.edsoo.ru/ffOc144c
KBanTsl. JInHeituaTbie CiIeKTPbI
80 ¥ POK-TIPAKTHICYM "Ha6molieHHe CHEKIPOB bubmuoreka [{OK https://m.edsoo.ru/ff0c1550
WCITYCKaHHS
81 PagnoakTUBHOCTE U €€ BUIIBI bu6mmoreka LIOK https://m.edsoo.ru/ff0c1672
82 CTpoeitne atoMHoro sipa. HykonHas bub6muoreka IIOK https://m.edsoo.ru/ffOc18ac
MOJIETh
83 PaagnoaktuBHbIE TpeBpalenus. M3otormnsl bubnnoreka [{OK https://m.edsoo.ru/ffOclal4




Pentenue 3amau mo treMe: "PannoakTUBHEIE

84 " bubnmoreka [{OK https://m.edsoo.ru/ffOc1bda
MpeBpaIieHus
85 [Tepuon nmonypacmnana
Vpoxk-koH(pepeuus "PagnoakTUBHEIE
86 P Pep " bubnmoreka [{OK https://m.edsoo.ru/ff0c2126
W3IIy4eHHS B IPUPOJIE, MEIULIMHE, TEXHUKE
SlnepHble peaKuy. 3aKOHBI COXpaHeHUs
87 P P P bubnmoreka [{OK https://m.edsoo.ru/ffOc1c58
3apsiIOBOTO U MacCOBOT'O YUCEI
DHeprus CBsI3U aTOMHEBIX sgaep. CBsA3b
88 p p bu6mmoreka LIOK https://m.edsoo.ru/ffOc1d7a
MacChl ¥ DHEPTUHU
29 Pemenue 3amau no reme "SAnepHnie
peakuun"
Peakiuu cuHTE3a U A€JIEHUS SAAED.
90 p bu6mmoreka LIOK https://m.edsoo.ru/ffOc1e88
Nctounuku sHeprun ConHua u 3837
VYpok-koHpepenus "AnepHas sHepreTuka.
91 JleficTBHs paguOaKTUBHBIX U3Ty4YEHUN Ha
YKUBBIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"JJIEKTPOMArHUTHOE MOJIE.
92 P bu6mmoteka IIOK https://m.edsoo.ru/ff0c223e
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBEIE
SIBJICHUS"
KonTponbHas pabota mo Teme
93 "DEeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
saBiaeHus"
IToBTOpenue, 06o61IeHNE. JITabopaTopHEIE
94 p patop bu6mmoreka LIOK https://m.edsoo.ru/ff0c245a

paboTsl 1o Kypey "B3aumoneiictsue Ten"




95

IToBTOpenue, 0600eHNE. Permenue
pacUeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe
"TemnoBbie mpoiecch”

bubmuoreka I{OK https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, 0600IeHNE. Pemenune
pacUeTHBIX U KAYECTBEHHBIX 3aJ1a4 110 TEME
"KII/] TermoBbIx aBUrateaen”

bu6mmoreka LIOK https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, 0600eHNE. Permenue
pacyYeTHBIX U KaYECTBEHHBIX 3a71a4 110 TEME
"KII/I anexTpoycTaHoBOK"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, 0600meHNE. JlabopaTopHbIe
paboTsl o kypcy "CBeToBbie sIBIEHUS"

bu6nmoreka LIOK https://m.edsoo.ru/ff0c2c52

99

[ToBTrOopenue, o6o0menue. Padora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B
MeXaHHUKe"

bu6mmorteka LIOK https://m.edsoo.ru/ffOc2d6a

100

[ToBTOpenue, o6o6menue. Padora ¢
TexkcTtamu 110 Teme "Konebanus 1 BOJIHbBL"

bu6mmoteka IIOK https://m.edsoo.ru/ff0c2e82

101

IToBTropenue, o6o0mmenue. Pabora ¢
TekcTamu 1o TeMe "CBEeTOBBIC SABJICHUS"

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3044

102

IToBTropenue, o6o0menue. Pabora ¢
TeKcTamu 1o Teme "KBaHTOBas U siaepHast
¢uznka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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