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IlosicHuTe ILHAA 3aNIMCKA

[Iporpamma no pusrke Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHMs COCTABIICHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yIbTaTaM OCBOCHHMsS Ha 0a30BOM
YPOBHE OCHOBHOI 00pa3oBaTeIbHOM MporpamMMel, rpeAcTaBieHHbIXx B PI'OC
000, a Takxke ¢ yueToM ¢eaepanbHOi padoueil mporpaMMbl BOCIUTAHUS U
KOHIIEMIINH MpernogaBaHus yueoHoro npeameta «@usuka». Coaep:xanue
IpOrpaMMBbI 10 (PU3MKE HAMIPABICHO HA (POPMHUPOBAHHE €CTECTBEHHOHAYYHON
TPaMOTHOCTH O0YYaIOUINXCA U OPTaHU3AIHMIO H3yueHUs! GU3UKH Ha
NeSITEIbBHOCTHOM OCHOBE. B mporpamme no ¢pu3nke yuuThIBatOTCS BO3MOXKHOCTH
yueOHoro npeameTta B peanuzanuu Tpedoanuii ®I'OC OOO k miiaHUpyeMbIM
JUYHOCTHBIM M METAIIPEIMETHBIM pE3yJIbTaTaM O0yUueHUs, a TAKKE
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUCOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no pusrke ycraHaBIMBAET pacipeesieHne yueOHOro MmaTepuaa mo
rojaam oOydeHus (1o Kjaccam), mpejjaracT NpUMEPHYIO MOCIEI0BaTEIbHOCTh
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COICPKAHUSI U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarOITXCsl.

[Iporpamma no gusrke pa3padoTaHa ¢ LEIbI0 OKa3aHUs METOANYECKON MOMOIIH
YUHTEIIO B CO3IaHUH paboyell mporpaMmsl 1o yueOHoMy npeamery. Ousnka
SIBIISIETCSI CUCTEMOOOPA3yIOIINM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHUIH,
U3y4aeMbIX XUMUEH, OUoIoTuel, acTpoHOMHEH U pu3nuecko reorpaduei,
BHOCHT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, IPEA0CTaBIsIET Haubosee
SICHbIE 00pa3Ilbl MPUMEHEHHUS] HAYYHOT'0 METO/Ia TIO3HAHMUSI, TO €CTh CIIoc0o0a
MOJIyYEHUS JOCTOBEPHBIX 3HAHUM O MUDPE.

OpaHa u3 rinaBHBIX 32124 (HU3MUECKOTO 00Pa30BaHUs B CTPYKTYpE 0OIIEro
0o0pa3zoBaHus COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH U
UHTEepeca K Hayke y oOyuatomuxcs. OenepanbHas padoudast nporpamma | dusuka.
7-9 xnaccel (0a30BbIi ypoBeHb) 4 M3yuenue ¢pusnku Ha 6a30BOM YPOBHE
IperoJiaraeT OBIaICHUE CASAYIOIUMU KOMIETEHTHOCTSIMH, XapaKTePU3yIOIIMMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb: HAyYHO OOBACHATD SIBJICHUS, OLIEHUBATH U
MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCJIEJIOBAHUS; HHTEPIPETUPOBATH JaHHbIE U
UCIOJIb30BaTh HAYUYHBIE 10KA3aTEIbCTBA JIs MOJTYUYEHHUS BHIBOJOBY.



Ienn u3yvenus: GU3MKU Ha ypPOBHE OCHOBHOT'O 00I1I€r0 00pa3oBaHuUs
OTIpe/IeNICHbl B KOHIEMIINH MPenoJaBaHus yueoHoro npeamera « Du3nka» B
o0Opa3oBaTenbHBIX Oprann3zanusax Poccuiickoit denepannu, peaan3yonmx
OCHOBHBIE 00111e00pa3oBaTenbHbIe MporpaMMel. Llenn uzyuenus: Gpusnku:
npuoOpeTeHNe NHTEpeCca U CTPEMIIEHHUS O0YUaIOUINXCsl K HAYYHOMY U3Y4YEHHUIO
IIPUPOJIbI, PA3BUTUE X UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MMO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATEIBLCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUAM; (popMHpOBaHUE
HAYyYHOTO MHPOBO33PEHUS KaK pe3yIbTaTa U3yUeHHsI OCHOB CTPOCHUS MaTEpUU U
(byHIaMeHTaIbHBIX 3aKOHOB (DPM3UKH; (POPMUPOBAHUE MPEIACTABICHUIN O POJIH
bu3MKY 11 pa3BUTHA JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;
pa3BUTHE NPEICTaBICHUN O BO3MOXHBIX cpepax Oynyiiel npodeccnoHalibHOMI
JeSITEIIbBHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K JTaldbHENIIEMY 00YUYEHHIO B
3TOM HampaBlICHUH.

JlocTHsKeHHre ITHX 1ieJiel IPOrpaMMBbI 110 (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsI 00ECTIEYNBACTCS PEIICHUEM CIEIYIONINX 3aJau: IPUoOpeTeHne
3HAHMM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX; IPUOOPETEHHE YMEHUI
OMKCHIBATH U OOBSICHATH (PU3UUECKHUE SIBJICHUS C UCIOJIb30BAaHUEM MOJTyUYEHHbIX
3HAHM; OCBOEHHE METO0B PEUICHUS MPOCTEHIINX PACUETHBIX 3a7a4 C
UCIOJIb30BaHUEM (DU3UUECKUX MOJIEIEH, TBOPUECKUX U MPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4; Pa3BUTHE YMEHUI HAOII0AaTh IPUPOIHBIE SIBICHUS U
BBITNIOJIHSATH OIBITHI, TJAOOPATOPHBIE paOOTHI U HKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS
C UCTIOJIb30BAaHUEM U3MEPUTENBbHBIX TPUOOPOB; OCBOCHNE IPUEMOB PAOOTHI C
uH(popmauein (U3NIecKoro coaepkanusl, BKIoYas HH(HOPMAIHIO O
COBPEMEHHBIX JTOCTHKEHUAX (PU3UKH, aHAIU3 U KPUTHUECKOE OLIEHUBAHKE
uH(popMaIu; 3HaKOMCTBO cO cpepamu podheCcCUOHATIBHON JIeATEIbHOCTH,
CBSI3aHHBIMU C (PU3UKOMN, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HayKH.

OO6m1ee Ynciio 4acoB, PEKOMEHI0BAaHHBIX /ISl U3yUeHUs GU3MKHU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kinacce — 68
yacoB (2 Jaca B Hezento), B 9 knacce — 102 yaca (3 yaca B Hepento). DenepanbHas
pabouas nporpamma | duszuka. 7-9 kiaccel (6a30BbIi YPOBEHB)

5 Ilpemmaraemserit B mporpamMme o (pusuke rnepedeHsb JIabopaTopHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTEIh JeJIaeT BEIOOP TIPH MPOBEJCHUU
71a60paTOPHBIX PabOT U OMBITOB C YUYETOM HHIAUBUAYATHLHBIX OCOOCHHOCTEH



06yqa}0mnx051, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHI/IfI, npeajiaracMbiX B paMKax
OCHOBHOI'O I'OCYJapCTBCHHOT'O 3K3aMCHaA I10 (bI/IBI/IKC.

COAEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BenuuyuHbL. 3Mepenune Qusnveckux BenudyuH. DU3NYECKUE
npudopsl. [TorpentHocts u3mepenunilt. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT IPUPOLY.
EcTecTBeHHO-HAay4HbII METOJ| TO3HAHMA: HAOIIOJAECHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HabOmogaeMoro apiieHus. Onurcanne (pU3NUECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.
1. MexaHUYECKHE, TEIJIOBbIC, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUSI.

2. Dusuyeckue MpuOOPHl U MPoleypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeTEeHUs IIKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEJl.

A

N3mepenue Ttemreparypbl MpU MOMOUIM >KHAKOCTHOTO TEPMOMETpa H
JIaT4YUKA TEMIIEPATYPHI.
6. IIpoBenenue uccienoBanus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJETA
iapuka, MymeHHOTr0 TOPU30HTAILHO, TeM OO0Jiblle, YeM OOJIbIlle BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEIIECTBA: MTPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTamImyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMHM BEHIECTB B Pa3HBIX



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

Hemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBUKEHUS.

2. HaGmonenue nuddyzum.

3. Habmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuameTpa aroMa METOAOM PsIoB (C  HCIOJb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOCHUIO TEIVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HabGnronenue siBjeHUs] UHEPLIMH.

HabGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU Tell.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEll.

CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnsie pabomel u onvimel.

1. OmpenenieHre CKOPOCTH PAaBHOMEPHOIO JIBUMKEHHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

2R

3. Onpenenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

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

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHMUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcnoBue MiaBaHus TeJl: TUIABaHUE WK TIOTPY>KEHUE TN B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
KUIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

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

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

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

o gk~ wd =
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Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

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

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
IIpeBpalieHre OTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUIJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TeJa MO

TOPU30HTAJIbHOM ITOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Mzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

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

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
TerJIonepeaaya u coBepiieHue padboTsl. Buasl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

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

BnaxHocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



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

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

A

®» N o

9.

HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

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

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HaGmroieHne KumeHwus.

12. HabmroieHue mocTostHCTBA TeMIepaTyphl IPH TUIaBJICHUU.
13. Mojiesin TETUIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimel.

1.
2.
3.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

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

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

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

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

10. Onpenenenne yaeapHON TEMIIOEMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca uCrapeHus.

12. OnpeesieHne OTHOCUTEIBHOM BIAXKHOCTH BO3TyXa.
13. OnpenenieHre yAeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.
Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.



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

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

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

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

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

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

IlocrosiHHBIE MarHUTHI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUIECKOTrO TOKa. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHKWE  DIEKTPOJABMUIATeNIel B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

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

Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHS.

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

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

9. JleHcTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIIEKTPUYECKHUI TOK B AKUJKOCTH.

11. ['a30BbI1l pa3psa.

12. I3MepeHne CUIIbI TOKa aMIIEPMETPOM.
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13
14
15
16
17
18
19
20
21
22
23
24

25

. I3Mepenune 3eKTpUYECKOr0 HANPSIAKEHHUS BOJIbTMETPOM.

. Peoctar u MarasuH conpoOTHUBIICHHM.

. BzaumoelicTBHE TIOCTOSHHBIX MAarHUTOB.

. MoaenrupoBaHue HEBO3MOXXHOCTH pa3AeeHUs TOJIOCOB MarHuTa.

. MoaenvupoBaHue MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

. OneIT DOpcrena.

. MarauTHoe 1noJie Toka. IJIEKTPOMAarHur.

. JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

. DIIEKTPOJABUTATEND ITIOCTOSHHOTO TOKA.

. UcciienoBaHue sIBICHUS 3JIEKTPOMArHUTHOW MHYKITUH.

. OnbiTel Dapanes.

. 3aBUCUMOCTh HANpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HMKHOBCHMS.

. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

L S

10.
11.

12.

13
14

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3Mmepenue u peryJupoBaHue CUIIbl TOKA.

N3MmepeHune u peryJnpoBaHue HANPsKEHUSI.

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

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

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

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

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

. Onpenenenue KIIJI narpeBarens.

. UccnenoBanre MarHUTHOrO B3aUMOJEHCTBUS TOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MATHUTOB MPU UX 00bETUHEHUU
Y Pa3JICIICHNH.

16. MccnenoBanue IEUCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. I3yueHue AerCTBYSI MATHUTHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KoHCcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. 3mepenue KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

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

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

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

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

PaBHOMEpHOE ABMXKEHUE 1O OKpY>KHOCTH. llepwon u yvacrota oOparieHwus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

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

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

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

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsixecTn.

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

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

Hemoncmpayuu.
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8.

9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

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

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

HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

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

3aBHCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl T€ja M JIEWCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MmeHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUMU.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCA PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabmoieHue peakTUBHOTO ABM)KECHUS.

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

Jlabopamopnvie pabomel u onvimel.

1.

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

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

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. Ompenenenrie pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TEJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenue pabOThl CHIIBI  YIOPYTOCTH NpU  TMOABEME Tpy3a C
UCITI0JIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannuyeckue KoJie0aHMsl M BOJIHBI.

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

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

1. HaOmronenue kxosjeOaHUN Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BIHYKAECHHBIX KOJIEOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpeneneHue 4YacTOThl M Mepuoja KoJeOaHW MaTeMaTU4YeCKOro
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEpHO/ia KoieOaHuii MPY>KMHHOTO MAasgTHHUKA.
HccnenoBanre 3aBUCMMOCTH TIEpUOJa KOJIEOAHWN TTOABEIICHHOTO K HUTU
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

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

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenmne yckopeHus CBOOOIHOTO TafCHUSI.

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

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEGKTPOMarHUTHBHIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHUIIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

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

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

Jlunza. Xop nyuedt B mnH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckormna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JadTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ jiy4er B pacCEeUBaIOLIEH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

9. Ilpunnun aeiictBus poroanmapara, MUKpOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6e0ro cBeTa MpH CIOKEHUHU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaKEHUSI CBETOBOIO Jyda OT yria
naJICHUs.

2. W3yyeHue xapakTepUCTUK M300paKEHUS MpeIMETa B IIJIOCKOM 3€pKaJle.
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3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJa
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIIO».
[Tomy4yenune n300pakeHNi ¢ TOMOIIBI0 COOMPAFOIICH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaxktuBHbIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsA3UM aTOMHBIX snep. CBsA3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SAnepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHs] U TTOTJIOLICHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue Tpekos B kamepe Bunbcona.
PaboTta cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

I

. Perucrparnus uznmydeHusi mpupOIHBIX MHHEPAJIOB M MIPOAYKTOB.

JIaﬁopamopubze pabomul u onvimel.

1. HaOmrogeHue CrUIONIHBIX U IMHEWYAThIX CIEKTPOB U3ITyUCHUS.

2. HccnemoBanne TpPEKOB: M3MEPEHHE DHEPTHUU YACTHUIBI 1O TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO--0000IITAONNN MOYJTH TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
¥ 0000IIeHNS TPEIMETHOTO COJIEPKAHUS U OMBITA ICITEILHOCTH, MPUOOPETEHHOTO
Ipu M3YYEHUH BCETO Kypca (PU3MKH, a Takke s TMOJATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JIsi 00YydYaroIuXcCs, BHIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipn M3y4eHUN TAaHHOTO MOJYJISA PEATU3yIOTCA U CUCTEMATH3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaCTCsl JOCTHIKCHHUE MPEAMETHBIX U



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



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘ICHI/IG (1)I/IBI/IKI/I Ha YpPOBHC OCHOBHOI'O O6HICI‘O O6p&30BaHI/ISI HaIIpaBJICHO Ha AOOCTHKCHHC JIMYHOCTHLIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YyJIbTATOB.

B pe3ynbraTe uzyuenus (pu3MKU Ha ypOBHE OCHOBHOTO 00I11ero 00pazoBaHusl y o0yuaroerocs Oy1yT cpOpMHUpPOBAHBI

CIcaAyromuc JUIHOCTHBIC pE3YJIbTAThI B YaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTMUBHOMY YYacTHIO B OOCYXJAEHUM OOIECTBEHHO 3HAYUMMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM MPUMEHEHHUEM JTOCTHXKEHUN (PU3UKHU;

— OCO3HAHUE BaXXHOCTH MOPAJIbHO--3THYECKUX IMPUHLHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAHME HEHHOCTH (PU3UUECKOM HayKH KaK MOIITHOTO MHCTPYMEHTA O3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHIA,
BAKHEMIIEN COCTABISIOIIEN KYJIbTYPBIL;

— pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) popMupoBaHus KyJIbTYPHI 310POBbSl U IMOLMOHAJIBHOIO 0JIATONIOTYYMS

— OCO3HaHUE ILIEHHOCTH 0€30MacHOTro o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaXXHOCTU MpaBUII
0€30MMacHOr0 MOBEACHUS Ha TPAHCIOPTE, HA JOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM OOOPYJIOBAaHHEM B JOMAIIHUX
YCJOBHUSIX;

— c(hopMHpPOBAaHHOCTH HABbIKA PEQIIEKCHH, TPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TaKOIO JKe MpaBa y Ipyroro 4eaoBeKa;



e 6) TPyAOBOIO BOCIIUTAHMSA:

e — aKTMBHOE y4YacTHE B PEIICHUHU NMPAKTUUECKUX 3aj1a4 (B paMKaxX ceMbH, 00pa3oBaTeIbHON OpraHu3aluy, Topoaa, Kpas)
TEXHOJIOTHYECKOU M COLIMAIbHOM HAMpPaBICHHOCTH, TPEOYIOIIMX B TOM YKCIIC U (PU3NUESCKUX 3HAHUMH;

e — MHTEpEC K MPAKTUYECKOMY U3YUCHHIO TTPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMs Ha MpUMeHeHHEe (GU3NUECKUX 3HAHUH JIJIS peIlIeHHs 3a1a9 B 00JIaCTH OKPYIKaIOIIEH cpe/ibl, IIIaHUPOBAHUS
MIOCTYTKOB U OIIEHKH WX BO3MOKHBIX TOCJIEICTBUM SISl OKPY’KArOIIEH Cpebl;

e — OCO3HAHHUE IJI00ATILHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIeM U ITyTel UX PeIICHHUS;

e §8) amanTanum K NI3MEHSIIONIUMCS YCJIOBUSM CONUAIBLHON M MPUPOIHON Cpebl:

e — MOTPEOHOCTH BO B3aMMOJICHCTBUU TP BBHIMOJHEHUH MCCIIEIOBAaHUN M MPOEKTOB (U3UYECKOW HAMpPaBICHHOCTH,
OTKPBITOCTH OMBITY U 3HAHUSM JPYTUX;

e — IOBBIIICHNWE YPOBHS CBOECM KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO JICSITEIbHOCTD;

e —MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUI, B TOM YHCIIe (DOPMYIUPOBATH UJIEU, TOHATHUS, TUIIOTE3bI O (PU3MUECKUX
00BEKTaX M SBICHUIX;

e — OCO3HaHHUE JePHUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

e — IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUK;

e — CTpPEeMJICHHE aHAJU3UPOBATh W BBIABISATH B3aUMOCBS3M TPHUPOJBLI, OOIIECTBA W SKOHOMHUKH, B TOM YHCIE C
HCTIOJb30BaHUEM (PU3HYECKUX 3HAHUM;

e — OIICHKA CBOMX JICUCTBUM C yUETOM BIMSHUS HA OKPY>KAIOIIYIO CPEAY, BO3MOXKHBIX INI00ATBHBIX MOCIIEICTBUI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbTaTe 0cBOEHUS MPOrpaMMbl Mo (PU3KMKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y o0ydaromerocs: 0yayT
c(hOpMHpPOBaHbI MeTAaNpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUYCOHBIC NEHCTBHSI,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC YI€OHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Bba3oBnie Jjornueckue a1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUMN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMU, OCHOBAHUS JjIsl 0000IIEHUs U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B paCCMaTPUBAEMBIX (haKTaX, JAHHBIX U HAOTIOICHUSIX, OTHOCSIIIMXCS
K (U3UYECKUM SIBJICHUSIM;

BBISIBJISITh IPUUUHHO--CJICJICTBEHHBIE CBSI3U NIPHU M3YUYEHUU (PU3NYECKUX SIBJICHUHN U MPOIECCOB, JIeJIaTh BHIBOJBI C
UCIIOJIb30BAaHUEM JIEAYKTUBHBIX M WHAYKTHUBHBIX YMO3aKIIIOUEHHM, BBIJIBUTATh THUIOTE3bl O B3aUMOCBS3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCOO perieHus: yueOHON (Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKHX BapUAHTOB
peleHusi, BEBIOOp HanboJiee MOIXOSIIETO ¢ YYETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI YKCIIEPUMEHT, HEOOIBIIIOe
HCCieIoBaHne (PU3NIECKOTO SIBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYIO B XOJE WCCICIOBAHUS WM
AKCTICPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 10 pe3ysbTaTaM IPOBEAEHHOTO HAOJIOJCHUS, OIBITA,
WCCJICIOBAHNS,

MIPOTHO3WPOBATH BO3MOXKHOE JaIbHEHIIIee pa3BUTHE (PU3UICCKUX MPOIECCOB, a TAKIKE BBIABUTATH TPEIITOJIOKCHUS
00 UX Pa3BUTHHU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh PA3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE W OTOOpE MHPOpPMAIUU WM JAHHBIX C
y4ETOM IpeNIOKEHHON yueOHOM pu3nueckoil 3a1auu;

aHaJU3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IMYHBIX BHAOB U (popMm
MPECTABIICHHUS;



CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIbHYIO (HOpPMY MpeAcTaBieHUs WH(POpPMAMKU U WILTIOCTPUPOBATH peEIlllaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKoi U MX KOMOMHALIUSAMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeGHLIe IleﬁCTBHSI!

B X0/i€ 00CYyXJIeHUsI y4eOHOTO MaTepuala, pe3yJbTaToB Jab0paTOpHBIX pabOT U MPOEKTOB 33JaBaTh BOIPOCHI 110
CYLIECTBY OOCY’KIaeMOH TEMbl M BBICKA3bIBaTh MWJIEU, HALCJICHHbIE Ha pELICHUE 33Jaud M MOJJEepKaHUe
0arokenaTeaIbHOCTH OOIICHUS;

COIOCTABIISATh CBOM CYXKIEHUS C CYKICHHUSAMU JPYTUX YYACTHUKOB JIMAJora, 0OHapy>KUBaTh Pa3IMyle U CXOJCTBO
MMO3UIIMH;

BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U ITMCBMEHHBIX TEKCTAaX;

nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBHIMOJIHEHHOTO (U3WYECKOTO ONbITa (IKCHEPUMEHTa, HCCIEI0BaHus,
IIPOEKTA);

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYAJbHON pabOThI MPU PEUIEHUH KOHKPETHOM
¢$uznyeckoil npoOIeMsbl;

IIPUHUMATh LIEIM COBMECTHOM JESTEIBHOCTH, OPraHU30BbIBATh ACHCTBUS 110 €€ JOCTHKEHUIO: PACIIPEACIIATH POJIH,
00Cy>X/1aTh MPOLIECCHI U PE3YJIHTATHI COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIHOJEH;

BBITNIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasl KAUECTBEHHOTO pe3ysbTaTa [0 CBOEMY HAIpPaBICHUIO U KOOPAUHHUPYS
CBOM JIEUCTBUS C IPYTMMHU YICHAMHU KOMaHbL;

OLIEHMBaTh KAaueCTBO CBOErO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIBHO CPOPMYJIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMUX JIs pelIeHus] (PU3NYECKUX 3HAHUM;
OPUEHTUPOBATHCA B PA3JIMYHBIX MOJAX0JIaX MPUHATUS PEIICHUN (MHAUBUIYaJIbHOE, IPUHATUE PEIICHUS B TPYIIIE,
MPUHATHE PELICHUI Tpymnnoi);



CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelIeHHus (U3MUECKON 3aJayd WU IUIaHa HCCIENOBAaHUS C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBATH MPEJIAraéMble BapUaHThl PELLICHHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

J1aBaTh AJICKBATHYIO OLICHKY CUTYallMH U IIpeJiararh IIaH €€ N3MEHEHUS;

OOBSCHATH MPUYUHBI JOCTHKEHUS (HETOCTHXKEHUS) pe3yIbTaTOB AEATEIBHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YHCJIE€ B XOJ1 BHITIOJHEHUS (PU3NYECKOTO UCCIIEIOBAHUS UITU TIPOEKTA)
HAa OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBLINXCS CUTYaLU, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSAM;

CTaBUThH c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WIHM JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMATh MOTHUBBI,
HaMEpPEHMS U JIOTUKY IPYyTOro;

MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU pelIeHUU (PU3NYECKUX 3a]a4 WU B YTBEPXKICHUSIX HAa Hay4YHbIC TEMBI U
TaKo€ JK€ IPaBO IPYyToro.

HPEAMETHBIE PE3YJIBTATDBI

K koHily 00yueHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh
y 00y4Yarommxcs YMEHUM:

WCIIOJIB30BATh TOHATHUS: (PU3NUYECKHE M XMUMHYECKHUE SIBIICHUSA, HAOJIOJEHUE, HKCIIEPUMEHT, MOJEIb, TUIIOTE3a,
eAUHUIBI (U3MUECKUX BETUYHMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHMS BemiecTBa (TBEpAOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKOe JBIDKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, TMPSMOJIUHEHHOE), TPaeKTOpHs,
paBHOJIeUCTBYOMIAs cuiia, nedopmaius (yrnpyras, IacTU4eckas), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI,

pasnuyaTh sSBiacHUS (Iuddy3us, TEIUIOBOE IBMKCHUE YaCTHIT BEIIECTBA, PABHOMEPHOE IBH)KCHHE, HEPAaBHOMEPHOE
JIBIDKEHWE, MHEPITUS, B3aUMOICCTBUE TEJ, PABHOBECHE TBEPBIX TEJI C 3aKPEIIEHHON OChIO BpallleHus, Iepeaayda
JABJICHUSI TBEPABIMU TEJIaMH, XUIKOCTSIMU W Ta3aMu, atMoc(epHOoe maBieHHE, TJIaBaHWE Tel, MPEBPAIICHUS



MEXaHUYECKOI SHEPIUH) 110 ONTUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIINX TaHHOE
duznyeckoe sBICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SBICHUN B OKPYXAlOIIEM MHUpPE, B TOM 4HuCle (HU3NUYECKUE
ABJICHUS B IIPUPOJE: IIPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMU B KUBOW U HEXKUBOU NPUPOAEC, ACHCTBUE
CHWJIbI TPEHUS B IPUPOIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO 1aBJICHUS HA )KUBOM OPraHu3M, IJIaBaHUE PbIO, pbluaru
B TEJIE YEJIOBEKA, P ITOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CYLIECTBEHHBIE CBOICTBA
(mpu3HaKy) GU3HUECKUX SIBICHMUIA;

OIKCHIBaTh N3YUYEHHBIE CBOMCTBA TEI U (PU3NUYECKHUE SBJICHUS, UCIOJB3Ysl (PU3NUECKUE BETUUYMHBI (Macca, 00bEM,
IJIOTHOCTH BEILIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHAA CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CHIIA
TpEeHHUsl, JaBjeHHe (TBEPAOrO Tena, KUAKOCTH, ra3a), BhITAJIKMBAIONIAs CUjla, MEXaHUYeCKas paboTa, MOIHOCTbD,
IJIEYO CUJIbI, MOMEHT CHJIbI, KOA()(DHUIMEHT MOJIE3HOrO JAEUCTBUS MEXAHW3MOB, KHHETUYECKAs] U MOTEHIMATbHAs
SHEPIruUs), IPU ONMHUCAHUU MPABUIILHO TPAKTOBATH (DU3UUECKUIN CMBICI UCIIOIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U
€IMHULBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JaHHYIO (PU3NYECKYIO BETUUYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIEHUS M MPOLIECCHI, UCIOIb3Yys NPaBUIA CIOXKEHUS CUI (BIOJIb
OJIHOM TIpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, TpaBUJIO paBHOBECHUsI phiuara (0Ji0Ka), «30710TO€
NPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW SHEPIrHH, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (U3MYECKUE SBJICHUS, MNPOLECChl U CBONCTBA TN, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyalUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISTh MPUYUHHO--CJICICTBEHHBIE CBA3H, CTPOUTh OOBICHEHUE U3 1—
2 JIOTMYECKUX LIAaroB ¢ ONOpod Ha 1-2 M3y4YeHHBIX CBOMCTBA (PM3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 1—2 1efCTBUS, UCIIOJIB3YS 3aKOHBI U (DOPMYJIbl, CBA3BIBAIONINE (PU3UUECKHUE BEINYNHBIL:
Ha OCHOBE aHajM3a YCIOBHS 3aJaud 3alUChIBaTh KPAaTKOE YCIOBHUE, MOJCTABIATH (PU3NUYECKHE BEIMYMHBI B
(bopMyJIbl M TPOBOJIUTH PACUYETHI, HAXOAUTH CIIPABOYHbIE JIAHHBIE, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLICHUBATh
PeaTMCTUYHOCTD MOJTYYSHHOU (PU3HYECKON BETUYUHBI;



pacrno3HaBaTh MPOOIEMBI, KOTOPHIC MOYKHO PEIIUTH TP TOMOIITU (PU3NIECKUX METOOB, B ONTMCAHUN HCCIICIOBAHUS
BBIJICTISITh MIPOBEPSIEMOE MPEANOJIOKEHNUE (TUTIOTE3Y), pa3iniyaTh U UHTEPIPETUPOBATH MOJYUYCHHBIN pe3yJibTar,
HaXOJUTh OIMIMOKHU B XOJI€ OIBITA, ACJIAaTh BEIBOJBI 110 €0 pe3yJibTaTaM;

MPOBOJUTH ONBITHl MO HAOMIOJEHUIO (U3MYECKUX SIBICHUNW WM (PU3NYECKHX CBOMCTB Tel: (hopmynIupoBaTh
MpOBEpsSEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOT0 000pyI0BaHUs, 3alIMChIBATh X0/ OMbITa
1 (OpPMYITUPOBATH BHIBOIBI,

BBITIOJTHATD TMPSIMBIE HW3MEPEHUS PACCTOSIHUSA, BPEMEHHM, MaccChl Tella, O0bEMa, CUJIBI U TEMIEPaTyphl C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKAa3aHUs MPUOOPOB C yUETOM 3aJlaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DM3MYECKON BEIMYUHBI OT JIPYTOMl C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTH TMyTH PABHOMEPHO JBIKYILETOCS Tejla OT BPEMEHU JBUKCHHS Tejla, CUJIbI TPEHUS
CKOJIbXKEHUSI OT Beca TeJla, KauecTBa 0OpadOTKU MOBEPXHOCTEN TEI U HE3aBUCUMOCTU CUJIBI TPEHUS OT IUIOMIAIN
CONPUKOCHOBEHUS TE€J, CUJIBI YIOPYTOCTH OT Y/UIMHEHHUS TMPYKUHBI, BBITAIKUBAIONICH CHJIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH XHUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Telia, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJNO, YCIOBHM IJIaBaHUS TeJ, YCJIOBUI paBHOBECHs pbluara W OJIOKOB), y4aCTBOBATh B
MJIAHUPOBAHUM YU4E€OHOTO UCCIICIOBaHUS, COOMPATh YCTAHOBKY UM BBITIOJIHITH U3MEPEHUS, CIIETYs MPEII0KECHHOMY
J1aHy, GUKCUPOBATh Pe3yJIbTaThl MOTYUYCHHOU 3aBUCUMOCTH (PU3MUECKUX BEJTUYUH B BUJIC TIPEJIOKEHHBIX TaOJIUI]
U TpauKOB, 1eTaTh BEIBOBI IO pe3yJIbTaTaM UCCIICI0BaHNUS,

MPOBOJIUTH KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO Tela, CUjia
TPEHUSI CKOJIbKECHHUS, TAaBJICHUE BO3/yXa, BEITAJIKUBAIOIIAS CUJIA, ICUCTBYIOIIAS HA IOTPYKEHHOE B )KUJIKOCTh TEJIO,
KOA(PPUIIMEHT MOJIE3HOT0 IEUCTBUS TPOCTHIX MEXaHU3MOB), CIIe1ys MPEIJI0KEHHON HHCTPYKIIUU: IPU BHITIOJIHCHUH
U3MEPEHU COOMPATh IKCTIEPUMEHTAIbHYIO YCTAHOBKY M BBIUYUCIISTH 3HAYEHUE NCKOMOM BETTUYHHBL;

COOJTI0IaTh TIPaBUJIa TEXHUKH 0€30MaCHOCTH TpH padboTe ¢ 1ab0paTopHbIM 000PYI0BAaHUEM;

yKa3bIBaTh MPHUHIUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAOIINECS COCY IbI, OAPOMETP, phIUar, MOABMKHBIN U HETTOJABWKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTh;
XapaKTepru30BaATh MPUHIIUIIBI IEUCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX OMTUCAHUS
(B TOM u4mcie: MNOJAUIMIHUKUA, YCTPOMCTBO BOJOINPOBOAA, TUIIPABIUYECKUN MPECC, MAHOMETP, BBICOTOMED,



TIOPIITHEBOM HACOC, ApEOMET)), UCTIONB3YS 3HAHKS O CBOMCTBaX (PM3MUECKUX SBIICHUN M HEOOXOAMMBIC (DU3UIECCKUE
3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BaAHUS (PU3NUECKUX 3HAHUIM
B TIOBCETHEBHOW KHM3HU JUIsi oOecredeHHsi OCE30MacHOCTH TpH OOpalleHWH ¢ TpUOOpaMu U TEXHUYCCKUMHU
YCTPOMCTBaMH, COXPAHEHHUS 3I0POBbs U COOTIOICHUS HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIICH Cpe/Ie;
OCYIIECTBISTH OTOOP UCTOYHUKOB HH(popmaru B UHTEpHETE B COOTBETCTBUH C 3a/IaHHBIM MTOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIMXCS 3HAHUM M MyTEM CPAaBHEHMS Pa3UYHBIX MCTOYHHUKOB BBIACIATH MH(DOPMAIIHIO, KOTOPAs
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh IPHU BHINOJIHEHUH YUE€OHBIX 3aJaHUI Hay4YHO--TIOMYJISIPHYIO JUTEPATypy (PU3HMUECKOro coaepkaHus,
CIpaBOYHbIE MaTepuaibl, pecypcbl cetn HTepHeT, Biaaerp npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIUU
($u3nYeCKOro coaep:KaHus, B TOM 4YHCIIe MyOJMYHO J€JaTh KpaTKUE COOOILEHUs O pe3yJbTaTaxX MPOEKTOB WM
y4eOHBIX HCCIENOBAaHUM, IPU ATOM I'PaMOTHO MCIOJB30BaTh M3yUEHHBIH MOHATHUHBIN ammapar Kypca (pU3UKH,
COIPOBOXAATH BHICTYIUJICHHE MTPE3CHTAIINEIH;

IIPU BBITIOJIHEHUU YUEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaesaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33/1a4aMU, CJICTUTH 3a BHIMIOJIHEHUEM TIJIaHA JICHCTBHI, aIeKBAaTHO OIEHUBATH COOCTBEHHBIHN BKIIA
B JCSITENIbHOCTb IPYIIIbl, BEICTpAaUBaTh KOMMYHUKATHBHOE B3aUMOJAECHCTBHE, YUNTHIBAsI MHEHHUE OKPY KAIOIIHX.

K koHIy 00yueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTpaXaTh cHOPMUPOBAHHOCTh
y 00y4Yarommxcs YMEHUM:

WCIMOJIb30BaTh TMOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBMKEHUE aTOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HbIC Teja, HACBHIIEHHBI M HEHACHIIMICHHBIN Tap, BJIaKHOCTh
BO31yXa, TEMIIEpaTypa, BHYTPEHHS1 SHEpPIrus, TEIUIOBOM JIBUTATElb, 3JIEMEHTAPHBIA JJIEKTPUYECKUM 3aps,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U TUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pasznuyaTh SBJIEHUs (TEIJIOBOE pacCUIMPEHHE U CKaTue, TeIulonepenayda, TEMJOBOE€ pPaBHOBECHE, CMAYMBAHME,
KalWUISIpHBIC SIBJICHUS, HCHApeHue, KOHJEHCAIMs, IUIaBJICHUE, KpUCTauIM3anus (OTBEp/eBaHUE), KHUIICHHE,
Teronepeaaya (TEIONPOBOAHOCTb, KOHBEKIIMS, W3IYYEHHUE), DJIEKTPU3aALUs Tell, B3aUMOJIECHCTBHE 3apsoOB,



JICVCTBHS SJICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AUMOJICHCTBHE MATHUTOB, JICHCTBUE MArHUTHOTO MOJISI HA
MPOBOJAHUK C TOKOM, SJIEKTPOMArHUTHAS MHIYKIINS) 10 OMTMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (DU3MYECKUX SBJICHHUA B OKPY’KAIOIIEM MHUpE, B TOM yucie (puanyeckue
SBJICHUS B IPUPOJE: NMOBEPXHOCTHOE HATSIKECHUE W KANWJUIAPHBIC SBJICHUS B IIPUPOAE, KPUCTAUIbl B IIPUPOJE,
uznyuenne ConHia, 3amep3aHHe BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMmMaHa, HHEs, CHeTa,
AJIEKTPUUECKUE SBICHUS B aTMocdepe, dJIECKTPUUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE IOJie 3eMiu, apeid
MOJIKOCOB, POJIb MATHUTHOTO TOJS JJISl )KA3HU Ha 3eMJIE, MTOJISIPHOE CUSIHHE, TIPU 3TOM MEPEBOJIUTH MTPAKTHUECKYIO
3a/1a4y B yU4e€OHYI0, BBIJICIISITh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) PU3UUYECKUX SBIICHUN;

ONKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (U3MUECKHUE SIBJICHUS, UCTIONB3Ys (DU3NYECKUEe BETUYUHBI (TeMIeparypa,
BHYTPEHHSSI DHEPIUs, KOJIUYECTBO TEIUIOTHI, YAECIbHAA TEIVIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUS,
yJeJIbHAas TEIJIOTa MapooOpa3oBaHus, yaelbHas TEIIOTa CTOPAHUS TOIUIMBA, KO3Y(PPUIMEHT MOJE3HOro AEHCTBUS
TEIUIOBOM MAalIVHbI, OTHOCUTEJIbHAS BIJIAXXHOCTh BO3JYyXa, JJIEKTPUUYECKUM 3aps], CUJIa TOKA, DJIEKTPUYECKOE
HaIpsHKEHUE, COIMPOTHUBIICHUE TMPOBOJHUKA, YJEIbHOE CONPOTHBIIEHHWE BEIIECTBAa, paboOTa U MOIIHOCTh
AIEKTPUUYECKOTO TOKAa), MPU OMUCAHUU TPABUIBHO TPAKTOBATH (PU3MYECKUM CMBICI HCIOJIb3yeMbIX BEJIMYMH,
0003Ha4YeHUsI U CAUHUILI (PU3MUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TPaPUKHU U3YyUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHUS M TPOIECCHI, HCIOJb3YS OCHOBHBIC IOJIOXKEHUS
MOJIEKYJIIPHO--KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA, MPUHIIUI CYNEPIO3UIIMU TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa aiisd yyacTka uenu, 3akoH Jxoyns—JleHna, 3aKkoH coxpaHeHus
SHEPI'UH, MPU TOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alIUCHIBATh €T0 MaTEeMaTHYECKOE BHIPAKEHNUE;
OOBSACHATh (U3MYECKUE TPOIECChl M CBOWCTBA TN, B TOM 4YHCIE W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATH IPUUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IAaroB C OMOpOM Ha 1—2 W3yYEeHHBIX CBOWCTBA (PU3MUYECKHUX SIBJICHHUM, (U3UUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pelaTth pacu€THbBIC 3a]1a4u B 2—3 IEUCTBUS, UCII0JIb3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PM3UUECKHUE BETUYNHBI:
HAa OCHOBE aHAJIN3a YCJIIOBUS 3aJaYU 3alMCHIBATh KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK JAHHBIX IS PELICHUS



3aJa4M, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE ISl €€ pelIeHHs, TPOBOAUTH PAaCUEThl U CPABHHUBAThH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU TaHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3MUECKUX METOAOB, UCMOJB3Ys OMUCAHUE
UCCIIEIOBaHMsI, BBIACNATH IPOBEPSIEMOE IPEAIOJIOKEHNE, OLIEHUBATh MPABUIBHOCTb MOpsKAa MPOBEIACHMUS
UCCIIEJOBaHMsI, IENATh BBIBOJIBI;

IPOBOJUTD OMBITHI 110 HAOIIOACHUIO (PU3UYECKUX SIBICHUN WIH (PU3NUECKUX CBOMCTB Tell (KamuJUIIpHBIC SBICHUS,
3aBHCHMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa, TEMIIEpaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHHS U HarpeBaHUS MIPH
U3JIyYEHUH OT LBETA M3Jydarouiel (MOIVIOMAoIIel) TOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOABI OT TEMIIEpPaTypbl
KUJAKOCTH M IUIOIAAM €€ TOBEPXHOCTH, JJIEKTpU3AllMs Tl U B3aUMOJEHUCTBHE DJIEKTPUUYECKHX 3apsiioB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BU3yaJM3al[Msi MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHuTOB, JAEHCTBUS
MarHUTHOTO TIOJIA Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATENS TIOCTOSHHOTO
TOKa): (hopMyIHpoBaTh MPOBEPsEMbIE MPEIIOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO0 000pyA0BaHuS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIMOJHAThH NPSAMbIE U3MEPEHMSI TEMIIEPATYphl, OTHOCUTEIILHON BIAKHOCTH BO3/yXa, CHUJIbl TOKA, HANPSIKEHUS C
UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3NIECKUX BEITMYMH, CPABHUBATH PE3YIbTAThl H3MEPEHUN C
y4€TOM 3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBONTH MCCIIEJOBAHUE 3aBHCUMOCTH OJHON (PU3NYECKOW BEIMUYMHBI OT APYTOM C MCHOIB30BAHUEM IMPSMBIX
U3MEpEHUIl (3aBHCUMOCTh COINPOTUBJICHHS] NMPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJW TONEPEYHOT0 CEUEHUs |
YAETBHOTO CONMPOTUBJICHMS BEIIECTBA NMPOBOJHUKA, CHIIBI TOKA, MIYIIErO Yepe3 MPOBOJHUK, OT HANpsKEHUs Ha
NPOBOJHUKE, MCCIIEOBAHUE MOCIENIOBATEIBHOIO M MapajyIeIbHOTO COEAMHEHUH IMPOBOJHUKOB): IUIAHUPOBAThH
UCCIIEIOBaHNE, COOMpaTh YCTAHOBKY W BBITIOJHITH U3MEPEHHS, CIeAys MPEAIOKEHHOMY IJIaHy, (UKCHPOBAThH
pe3yNbTaThl MNOJTYYECHHON 3aBUCUMOCTH B BU/JI€ TaOJIUI U I'paUKOB, €1aTh BHIBOBI IO PE3yJIbTaTaM UCCIEA0BAHNUS;
IPOBOJUTH KOCBEHHBbIE M3MEpEHUsl (PU3MUECKUX BEIMUYUH (yAesbHas TEIUIOEMKOCTb BEIECTBA, CONPOTUBIICHUE
OpOBOJIHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOrO0 TOKAa): IUIAHUPOBAaThb M3MEPEHHUsA, CcoOUpaTh
IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CJIEAYS MPEAT0KEHHOW NHCTPYKIIUY, M BBIYUCIIATH 3HAUCHUE BEIIMUUHBL;
coOJII01aTh MIpaBUiIa TEXHUKH 0€30MaCHOCTH NpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHHUEM;



XapaKTEPU30BaTh MPUHLHUIIBI JEHCTBHS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HA UX ONUCAHUS
(B TOM 4mcne: cucTeMa OTOIUIEHUS JOMOB, TMTPOMETpP, MapoBas TypOHMHA, aMIepMETP, BOJBTMETP, CUETUMK
AIIEKTPUYECKONW JHEPIHH, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI, HArpeBaTeibHBIC SJIEKTPOIPHOOPHI (IIPUMEPHI),
JIIEKTPUYECKUE MPENOXPAHUTENH, HNEKTPOMATrHUT, IEKTPOABUraTENb MOCTOSHHOIO TOKA), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTENbHBIE MPHOOPHI MO CXeMaM M CXEMaTHYHBIM
pUCyHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, NCUXPOMETpP, TUIPOMETP, IBUraTEb BHYTPEHHErO CrOpPaHUs,
AIIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPUUECKHX LENEeHl C IOCIEeIOBAaTEIbHBIM M IapaljIeIbHBIM
COETMHEHHEM 3JIEMEHTOB, pa3iinyasli yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

IPUBOJUTH MPUMEpPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIONIb30BaHUS (PU3NYECKUX 3HAHUIM
B TOBCEAHEBHOM >KM3HM ISl oOecredeHHs Oe30MacHOCTH Mpu OOpamleHuH ¢ OpuOopaMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHUS 310POBbS U COOIIOJIEHUSI HOPM 3KOJIOTHUYECKOTO MTOBEJIEHUS B OKPYKAIOLIEH cpene;
OCYIIECTBIATh MOUCK MH(pOpManuu (pusndeckoro cogepxanus B VHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUNA U
NyTEM CpaBHEHUS JOIMOJHUTENBHBIX HCTOYHUKOB BBIIEISITh HHPOPMAIIHIO, KOTOPast IBISETCS IPOTUBOPEUUBOMN UIIH
MOKET OBITh HEIOCTOBEPHOM;

MCITIOJIb30BATh MIPH BBIMOTHEHUH YUEOHBIX 3aJJaHUI HAYUYHO--TIOMYJISIPHYIO JINTEPATYpy (PU3HUECKOrO COACPKaHNUs,
CIpPAaBOYHBIE MaTepuaibl, pecypcbl ceTd HWHTepHeT, Bianerb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCbMEHHBIE U KPATKUE YCTHBIE COOOIIeHMs, 00001as nHPOpMaIi0 U3 HECKOIbKUX
MCTOYHUKOB (DU3MUECKOr0 COJEpKaHUs, B TOM YHUCIE MyOJIMYHO MPEACTABIATH PE3yJbTaThbl MPOEKTHOM WIIU
UCCJIEI0BATENbCKON IEATEbHOCTH, MPYU 3TOM I'PaMOTHO KCIOJIb30BaTh W3YUYEHHBIA MOHATUMHBIN anmapar Kypca
(bu3MKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTALlUEH;

IPU BBIOJHEHUN YYEOHBIX MPOEKTOB U HCCIIENOBAaHUM (PU3NYECKUX IMPOLIECCOB paclpenessTh 00S3aHHOCTH B
IpyIIle B COOTBETCTBHMM C TIOCTABJICHHBIMU 33aJa4yaMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJ B JACATEIBHOCTb TPYIMIbL, BBICTpaUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.



K koHIty 00yueHus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMUPOBAHHOCTH
y 00y4YaromMXcs YMEHUM:

UCIIOJIB30BaTh MOHATHS: CUCTEMa OTCUETa, MaTepualabHasl TOUKa, TPACKTOPHUS, OTHOCUTEILHOCTh MEXAaHUYECKOTO
JIBIOKeHUS, Aedopmanus (yrnpyras, IlacTuuecKkas), TpeHue, IEHTPOCTPEMUTEILHOE YCKOPEHHEe, HEBECOMOCTh U
neperpy3Ku, [EHTP THKECTH, aOCOIIOTHO TBEPOE TEJI0, IICHTP THKECTH TBEPIOTO TeJla, pABHOBECHUE, MEXaHUYECKHE
KOJIcOaHWS U BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPA3BYK, JICKTPOMATHUTHBIE BOJIHBI, IITIKAIa AJIEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TaTbHO30PKOCTh, CIICKTPHI HCITYCKaHUS U MOTJIOMICHHUS, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFICPHAs DHEPTETHKA,

pa3nmuyarh sBIeHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE IMPSMOJMHEHMHOE JIBIDKECHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBHKEHHE, CBOOOIHOE MaICHUE TEJI, pABHOMEPHOE JIBMKCHHE 110 OKPY)KHOCTH, B3aMMOJICHCTBUE
TeJ, pEaKTUBHOE JIBUKEHUE, KOoJeOaTeabHOe JABMKEHUE (3aTyXarollue U BBIHYXKJICHHBIE KOJeOaHus1), pe30HaHC,
BOJIHOBOE JIBIDKEHUE, OTpaKE€HUE 3BYKa, MPSAMOJIUHEMHOE PACIpPOCTPAHCHUE, OTPAXKCHUE U MPEJIOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHHE OEJIOr0 CBeTa B CIIEKTP M CJIOKEHHE CIEKTPaJIbHBIX I[BETOB,
JMCTIEpCUsI CBETA, C€CTECTBEHHAs PAJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHMYATOrO CHEKTpa H3IYUYCHHUS) IIO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PM3UYECKHUX SIBJICHUIM B OKpyXarolieM Mupe (B ToM uuciie (Guanyeckue
SIBIICHHSI B TIPUPO/IC: TIPHIIMBBI M OTIUBEI, IBMKCHHUE TuTaHeT COTHEUHON CUCTEMBI, pEaKTUBHOE JIBHKCHHUE YKUBBIX
OpraHW3MOB, BOCTIPHUSITHE 3BYKOB KMBOTHBIMH, 3€MJICTPSACEHHUE, CEMCMUYECKHE BOJIHBI, ITyHAMH, 3XO, I[BETa TEl,
ONTHYECCKHUE SBJICHUS B MPHUPOJIE, OMOJIOTHYSCKOE AEHCTBUE BUIUMOIO, YIbTPA(pHOIETOBOTO U PEHTTEHOBCKOTO
W3ITyYCHUH, C€CTCCTBEHHBIM PaTNOAKTUBHBIA (POH, KOCMHUYECKHE JyUd, PAIUOAKTUBHOE W3IIYYCHHE TPHPOITHBIX
MUHEPAJIOB, ICUCTBUE PATUOAKTUBHBIX U3TyUYCHUN HA OPTaHU3M UYeJIOBEKa), IPU ITOM MEPEBOAUTH MPAKTUUECKYIO
3a/1a4y B yUeOHYIO, BBIJCIIATh CYIIICCTBCHHBIC CBOMCTBA (ITPU3HAKN) (PU3NUSCKUX SBIICHUIH;

OMHCBHIBATh M3YYCHHBIC CBOMCTBA TENl M (PU3WUYSCKHUE SBJICHUS, UCMOJB3YyS (PU3NYECKUE BEIMYHMHBI (CPEIHSS U
MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBIKEHUHU, YCKOPEHHE, TIEpEMEIIEHUE, Ty Th, YIIIOBAas CKOPOCTH,
cujia TPEHUs, CUjla YIIPYTroCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOTHOTO MaICHUs, BEC Tejla, UMITYJIbC Tejla, UMITYJIbC
CUJIbI, MEXaHUUYecKas paboTa U MOIIHOCTh, MOTEHIIMAIbHAS YHEPTUSI TeJla, TOJAHATOTO HaJ MOBEPXHOCTHIO 3€MJIH,
MOTECHIIMAIbHAST SHEPTUS CKATOU MPYKUHBI, KWHETUYECKAsi DHEPTHs, MOJTHAS MEXaHWYECKas YHEPTHs, Mepuoa u



yacToTa KoJieOaHuM, IJIMHA BOJIHBI, TPOMKOCTH 3ByKa U BHICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMUCAHUHM TPABHIBHO TPAKTOBATh (DPU3MUECKHI CMBICT HCIOIb3yEMbIX BEIMYUH, 0O003HAUYCHUS H
eIUHULBI (PU3UYECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUECKUE ABJICHUS U IPOLECCHI, UCTIOIb3Ys 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMUPHOTO TATOTEHHUs], IPUHLNIN CyNEPHO3ULNH CUJI, IPUHLIMI OTHOCUTEIBHOCTH ['anmunes, 3akoHsl HproTOHA,
3aKOH COXPAaHEHHWsI MMITYJIbCA, 3aKOHBl OTPAKEHUS WM IIPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U
MacCOBOI'0 YHCEJ IPHU AAEPHBIX PEAKIUIX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0
MaTeMaTHYECKOE BBIPAKEHHUE,

OOBSCHATh (PU3MYECKHE TMPOLIECChl M CBOMCTBA Tel, B TOM 4YHMCI€ W B KOHTEKCTE CHUTYyallHil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh IPUYUHHO--CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBICHEHUE U3 2—
3 JIOrMYECKUX IIAaroB C ONOpOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKHX SIBICHUH, (PU3NYECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEM;

pematy pacué€rHble 3a7auu (ONUparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHUM), MCIOJb3Yysl 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3a/layd 3aluChiBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITh HEJOCTAIOIIME WIIM U30BITOUHBIE TAHHBIE, BEIOMPATh 3aKOHBI U POPMYJIbl, HEOOXOIUMBIE ISl PELICHNUS,
MPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3UUECKON BEIMYUHBI;
pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3MUYECKHX METOJO0B, MCIHOJIB3Ysl OMHUCAHUE
VCCIICIOBAHUsl, BBIICIATH IIPOBEPSEMOE MPEANOI0KEHUE, OLCHUBATH IIPABWIBHOCTh IOPSAAKA IIPOBEIACHUS
UCCJIEI0BAHMUS, JIEJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOJEHUIN U OIBITOB;

MPOBOJUTH ONBITHI MO HAOMIOACHHUIO (DU3UUYECKUX SIBICHUU WU (DPU3UYECKUX CBOMCTB Ted (M3y4YEHHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHUS PHEPIHH, 3aBHUCHUMOCTh NEPHUOAA KOJEOAHWN MPYXKUHHOIO MasTHUKA OT
Macchl Tpy3a M KECTKOCTU NPYXKHUHBI M HE3aBUCHUMOCTh OT aMIUIUTYJbl MajblX KojieOaHuM, MpsIMOJUHEIHOEe
pacnpocTpaHeHHEe CBETa, pa3joXKeHHe OeJIOT0 CBETa B CIIEKTP, U3YUEHHE CBOMCTB N300pa)KeHUs B IUIOCKOM 3epKalie
U CBOWCTB M300pakeHUs MpeaMera B coOuparolled JIMH3e, HaOMI0IeHUE CIUIONIHBIX W JIMHEHYaThIX CHEKTPOB
U3ITy4YEHHUs ): CAMOCTOATENbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO0 HAOOpa 000py10BaHuUs, ONKUCHIBATH X0/ OMbITA
U €T0 pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;



MIPOBOAUTH MPU HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHUIA, ONIPEIEIISIsl CpeIHEe 3HAUCHUE U3MEPSIEMOI BETMUYHUHBI
(poxycHOE paccTossHME COOHMparomiel JUH3bI), 000CHOBBIBATH BBIOOP croco0a u3MepeHus (M3MEPUTEITHLHOTO
npudopa);

NIPOBOJNUTH HCCJICIOBAHWE 3aBUCHUMOCTEH (PH3MYECKMX BEIMYMH C HCIOJIB30BAaHUEM TIPSAMBIX HW3MEPEHHM
(3aBUCUMOCTD ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aJIbHOW CKOPOCTH, MEpHo/ia KOJIeOaHMi
MaTEeMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPaK€HHUs CBETa OT YIJIa MaJieHUS U yria
OpeNoOMIICHUS OT yrja TMajgeHus): IUIAHUPOBAaTh MCCIEIOBAHUE, CAaMOCTOSTENIbHO COOMpaTh YCTaHOBKY,
(bUKCHpOBATh PE3YJIbTATHI MOJTYYCHHON 3aBUCHMOCTH (PH3UYECKUX BEIHYMH B BHJIE TaOIUI] U TpaduKOB, JeIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS;

IPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIUYMH (CpEelHss CKOPOCTb M YCKOpPEHHE Teja IpH
PaBHOYCKOPEHHOM JBWXCHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh MPYKUHBI, KOIPPHUIMEHT TpeHUs
CKOJIb)KEHUS, MeXaHN4ecKast paboTa ¥ MOIIIHOCTh, YaCTOTa M MEPHOJ] KOJIeOaHW MaTEMaTHIECKOTO U TPY>KMHHOTO
MasTHUKOB, ONTHYECKasi CUJia COOMPAIONICH JMH3bI, PaAMOAKTUBHBIN (DOH): MIAHUPOBATh U3MEPEHHUs, COOUPAThH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIMOJHSATH M3MEPEHUs, CIeAys NPENOKEHHOW HWHCTPYKIUU, BBIYUCISATH
3HAa4YCHHNE BEIMYMHBI U aHAJTM3UPOBATH MOyUYCHHBIE PE3YIbTATHI C yUETOM 3a/IaHHOM MOTPEITHOCTH U3MEPEHUH;
coOJII01aTh MTPpaBUiIa TEXHUKH 0€30MacCHOCTH NpH padboTe ¢ 1adb0paTopHbIM 000PYI0BaHHUEM;

pasnnyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (PU3UYECKHX MOJEJei: MaTephalibHas TOUYKa, aOCOIIOTHO TBEPAOE
TEeJI0, TOYCHYHBI UCTOYHUK CBETA, Jy4, TOHKAS JIMH3A, IJIAHETApHAs MOJENIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO
AApa,

XapaKTepU30BaTh MPUHIIMIIBI JCHCTBHUS N3YYSHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOMCTB C OMIOPOIA Ha UX ONHUCAHUS
(B TOM 4MCIE: COHIOMETP, AATYUKU TOJIOKEHUS, PACCTOSIHHUSI M YCKOPEHUs, paKeTa, dXOJOT, OYKH, MEPUCKOII,
¢doroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, IO3UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O
CBOMCTBaxX (PM3NUECKUX SBJIICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMBI M CXEMATUYHBIC PUCYHKU U3YUCHHBIX TEXHUUECKUX YCTPONCTB, H3MEPUTEIHHBIX TPUOOPOB U
TEXHOJOTHYECKHUX TPOIECCOB MPH PEHICHUH y4eOHO--TIPAKTHYECKHUX 3a7ad, ONTUYECKUE CXEMBI ISl TIOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JIMH3E,



PUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMALIHMIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS (PU3NUECKUX 3HAHUIM
B TOBCETHEBHOW KHM3HU JIsi oOecredeHusi Oe30MacHOCTH TpH OOpallleHuu ¢ MpubopaMu U TEXHUUECKUMHU
YCTPONCTBaMH, COXPAHEHUS 3/I0POBbsI U COOJIIOICHHSI HOPM 3KOJIOIMUYECKOTO MOBEIEHUS B OKpYXKarollel cpere;
OCYIIECTBIATh MOUCK HMHQOpManu (U3MUECKOTO coaepxkaHus B VIHTepHETe, camMOCTOSTENbHO (HOPMYIHpYs
IOMCKOBBIM 3allpoC, HAXOAWUThb IIyTH ONPEIECNICHUS JOCTOBEPHOCTH IOJIYYEHHOM HH(POpMAlMd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIOJIb30BaTh NPHU BHIMOJHEHUH YU€OHBIX 3aJaHUI HAy4YHO--TIOMYJISPHYIO JUTEPATYpy (PU3HMUECKOro coepKaHusl,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Bianerp mnpuéMaMu KOHCHEKTUPOBAHUSA TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOLIECHHS HA OCHOBE MH(POPMAIIUU U3 HECKOIBKUX HCTOUHHUKOB
(U3MYECKOro COAEp)KaHMsl, MyOJIMYHO MPEACTaBIATh PE3YJbTAThl NPOEKTHOW WM HCCIIEI0BATEIBCKON
JEeATEIbHOCTH, ITPU 3TOM TPAMOTHO KCIIOIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapar u3y4aeMoro pasaena (pu3nku
U COIIPOBOX/IaTh BBICTYIUIEHHUE MIPE3EHTALMEN ¢ YUETOM OCOOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB.
TEMATHYECKOE IINTAHUPOBAHHUE

« TKIIACC
Konu4yecTBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnubie IIpakTnyeckue
n/n NPOrpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. @usuka u €€ poJib B NO3HAHNH OKPYKaIOLIEro MUpa
bu6nuorexa [IOK
11 o - 2 0 0
VISHIH * Hayka O TIprpoie https://m.edsoo.ru/7f416194
bubnunotexa LIOK
1.2 o 2 0 1
VISHHCCICHE BEHHIHAL https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
13 E i 2 0 1
CTECTBEHHOHAYUYHBIM METO/1 TO3HAHUS https://m.edsoo.ru/ 7416194



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

Hroro no pazneny

6

Pa3znea 2. [lepBoHayasibHbIE CBeIeHNUSI 0 CTPOCHUM BellecTBa

2.1 CtpocHue BemecTra 1 bubmmorexa [JOK
' P - https://m.eds00.ru/7f416194
59 JIBr>KeHUE U B3aUMOJICMCTBUE YaCTHI] 5 bubnuorexa [IOK
' BellleCTBA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2. A 2
3 FPETATHBIC COCTOAMMA BELIECTBA https://m.edsoo.ru/7f416194
Uroro no pazueny 5
Pazpen 3. /IBu:xeHune u B3aumMojieiicTBUe TeJl
bubnunoreka LIOK
3.1 MexaHuHeCKoe ABIIKCHIC 3 https://m.edso0.ru/7f416194
bubnunoreka LIOK
3.2 14 4
HEPIHA, Macea, HIoTHOCTS https://m.edso0.ru/7f416194
bubmuoreka [{OK
3.3 .B 14
(una. Brjger cnn https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bu6mmoteka IIOK
' TeJlaMHU, KUJKOCTSIMHU M Ta3aMH https://m.edsoo0.ru/7f416194
bubmmoreka IIOK
4.2 5
Jlapitetine KIAKOCTA https://m.edso0.ru/7f416194
bubnunotexa LIOK
4.3 A 6
TMOC(EpPHOE JaBICHNE https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 bubnuotexa [JOK

B HUX TCJIO

https://m.edsoo0.ru/7f416194



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

Hroro no pazaeny 21
Pa3znea 5. Pabora u MOITHOCTB. JHEPrust
bubnunoreka LIOK
>1 Pabora n montsocTs 3 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
52 TpocTeie MeXaHU3MEI > ! https://m.edso0.ru/7f416194
bu6nmoreka [IOK
5.3 M 4 1
CXAMIHSCRA Stfepritt https://m.edso00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

« S8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnmoreka [JOK
1.1 CtpoeHue u CBOMCTBA BELIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 0 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4 0 0
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

e 9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bubmuorexa [JOK
11 10 0 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 0 3
CXAHIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DjieKTpOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
C)
31 JIEKTPOMArHUTHOE IOJIE U 5 0 9 bubnnoreka [JOK

OJICKTPOMATrHUTHBIC BOJIHBL

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

Hroro no pazneny

Pasgea 4. CBeToBbIe ABJIEHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 2 bubmoreia HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen 5. KBanTtoBble siBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

« TKIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
New/m | Tema ypoka Kontpoabubie IIpakTuueckue i poBnIe
Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypenr

1 ®du3uka — HayKa o npupoje. SABieHus 1 0 0
TIPUPOJIBI

2 dusnueckue SABICHUS 0

3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 0
VYpok-uccnenosanue "M3mepenue

4 TEeMIIEPATyphI MPU MOMOIIH KUIAKOCTHOTO 1 0 1
TEPMOMETpA U JaTYUKa TeMIepaTypol”

5 Mertoapl Hay4HOTO Mo3HaHus. OnucaHue 1 0 0 bubnunoreka LIOK
(hUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "[IpoBepka runoTessl:

6 JTATBHOCTh MOJIETA IIapUKa, MYyIIEHHOTO 1 0 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 0 bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6nmorexa LIOK

8 JlBIDKeHHe HaCTALL BelllecTsa 1 0 https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS 1 0 1

ra3oB»



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

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHoct arperaTHbIX COCTOSTHUH BOJBI.

11 O6006menue no pazaeny «I[lepBonadanbHbie ﬁ::;i?ﬁfg;?ﬁﬁf 020378
CBEJICHHSI O CTPOCHHH BEII[ECTBA
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 CKopocTs. EAMHHLEL CKOpOCTH https://m.edsoEru/fanO?gc
14 Pacuer myT ¥ BpeMeHH BUKEHUS Bubmiorexa OK
https://m.edsoo.ru/ff0a0ae4
bubnuoreka [{OK
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell https://m.e dsog)_.[ru /F020c10
16 IInoTHOCTH BemiecTBa. Pacuer Macchl u bubnuoreka [{OK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;‘1. pabota «OnpenencHue
IJIOTHOCTU TBEPOTO TeIay
18 Pemenne 3anau mo teme "IIIIOTHOCTH bubnmorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
Jlaboparopnast pabora «M3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopMariim)
MIPY>KUHBI OT MIPUIIOKEHHOM CUITBD»
21 [[ABnenue Tarorenus. Cuia TsHKECTH
CBsi3bp MEX]Iy CUIION TSKECTH U MacCOU
22 tena. Bec Tena. Pemenne 3ana4 mo teme bubmmorexa [IOK

"Cua tsoxkecta"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha IpYyruX IUIaHEeTax.

bubnunoreka LIOK

23 du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 Hsmepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMOM. PaBHOAENCTBY OIS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoaeiicTByromias cui"
08 Cuiia TpeHus u €€ BuAbl. TpeHue B Ipupoae bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «/3yducHne
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmoreka [JOK
CHUJIBbI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLINXCS MOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CHJITBI
Pemenue 3anau mo Temam: «Bec Tenay,
31 «I"padrueckoe n300pakeHNE CHI, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CHIDY
KonTponbHas pabota mo Temam:
39 «Mexannueckoe JBIKeHuey, «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0pakeHue crn, «CUIbDy
33 JaBnenue. CriocoObl yMEHbBIIICHUS U but6mmorekxa [IOK

YBCINYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a bubmmoreka [JOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEIIAMU, bubnuoreka [JOK
KUIKOCTSIMU U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B ®KUJKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JICHCTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad mo reme «/laBnenue B bubnuorexa [{OK
YKUJIKOCTH U Ta3e. 3akoH [lackaiisi» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobwatompecs cocy sl https://m.edSO(])_.[ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
41 ATMocdepa 3eMu U IPUIHUHBI €€ bubnnorexa [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubnnorexa [JOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.e dSO(])_.[rU /#0a2b5a
43 N3mepenue atmocdepHoro aaBrneHus. OmbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubmuoreka [IOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK
JTABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3ana4 mo teme " AtmocdepHoe

nasieHue"



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2fc4

JlelicTBue ®UIKOCTH U Ta3a HA

bubnunorexa LIOK

47 IOIPY)KEHHOE B HUX TEJI0. ApXHMeEaI0Ba
124 P s https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHnas pabota «OrnpeacieHue
48 BblTaJFI)KHBI;mm:ﬁ CHIIBI ):[61711)CTB fonIe Ha buGnuorexa [IOK
’ 4 https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B )KHIKOCTh)
JlabGopaTopHas paboTa 1o Teme
49 «HccienoBanue 3aBUCHMOCTH Beca TeJia B bubnuorexa [IOK
BOJZIC OT 00BEMA MOTPYIKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubnuoreka [{OK
50 [TnaBaHue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKHU U
onpeeneHue e€ rpy30no LEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmorexa HOK
YHIOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B»
53 KonTponbHas pabota o Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bubmmoteka IIOK
54 Mexannueckas pabota
P https://m.edso0.ru/ff0a3f82
bubmmoteka IIOK
55 MoruHocTb. EMUHUITBEI MOIITHOCTH
H ML H https://m.edso0.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacy€T MOIIHOCTH,
pa3BUBaeMoOU MpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecue

CHJI Ha pblyare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Peruaru B TexHuke, OBITY U IPUPO/IE.

bubnunorexa LIOK

58 Ha6opaT0pHa${ pabora «lMccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBUI PaBHOBECHUS PblYara

59 Pemenue 3agau o teme «Y ciioBus 0 bubmuorexa [IOK
PABHOBECHS pbIUara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro necTpust

60 Mexanu3ma. Jlaboparopnas pabora 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, 0 bubnunoreka LIOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas 3Heprus. Kunernueckas u 0 Bbu6mmoteka [JOK
MOTEHIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT MO TEME
"DKCHepUMEHTaIbHOE OIPEIECICHHE

64 W3MEHEHUSI KHHETUYECKON U 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUU
TeJa 0 HAKJIOHHOM MIOCKOCTH"

65 KonTponbnas padora no teme «Pabora u 0
MOIIHOCTb. DHEPTHUSD)

66 PezepHblil ypok. Pabota ¢ TekcTamu mo 0 bubmuoteka [IOK
TeMe "MexaHUueckoe OBMKeHue" https://m.edsoo.ru/ff0adee6
Pesepublit ypok. Paborta ¢ Tekctamu mo

67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEH 1 0 bubmmorexa TIOK

" https://m.edsoo.ru/ffOa4ffe

ra3oB

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 0

teme "Pabota. MoutHocTs. DHeprus”



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

69 0 0 0
70 0 0 0
71 0 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14




8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
(]
JI:{;-II Tewa ypoxa Bcero Kontporenpie  Ipakriieckue i[:;:eﬂl/lﬂ :)I;l:)l:;z?;fenbnme
padoThI padoThI pecypeni

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubnmnoreka HOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
JKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISPHOCTD. 1 bubmmnoreka HOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHue U CkaTue 1 bubmorexa LOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIIOBOTO IBHKEHUS 1

YaCTHI]



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

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HccnenoBaHue ABICHUS bubnunoreka LIOK
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnast pabota

16 "OnpenencHue yaeabHON bubmorexa LOK

" https://m.edso0.ru/ff0a6bb0
TEMJIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "Om g):[enlc:HHe p):[eﬂbﬂoﬁ TEIUIOTHI bubmmorexa [JOK
P y" https://m.edsoo.ru/ff0a72fe
MJIaBJICHUS JIba
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teriora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢c
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
99 pabota "Onpenenenue bubnnorexa [JOK
OTHOCHUTEJIbHOU BIQXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuratens BHyTPEHHETO CTOPAHMS
KII] TenmoBOro nBuratesns.
25 TennoBbie IBUTATENH U 3aIUTA bubmmorexa [TOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



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

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 OnekTpusanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUECKOE TTOJIE.
39 HanpsokeHHOCTD 37€KTpUUECKOro Bu6motreka [JOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewienne 3anau Ha npuMeHEHUE bubmmnoreka HOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A p https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpruuecKas merb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

42 BoawsTmerp. JIabopaTopHas pabora 05 bubmmoreka [JOK
"U3mepeHue u peryjmpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BeEIllECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTHUBJIICHHS ITPOBOJIHUKA OT €T0 1 bubnmorexa HOK
p P https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPETHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, U, €ro 4epe3 pe3ucTop, OT bubmmorexa [JOK
> I Pes P P, https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpuMeHEeHHE
50 3akoHa OMa i1 pa3InyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThI U MOITHOCTH bubnmorexa HOK
P P \ https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPsJIbl.

bubnunorexa LIOK

54 3apsHKeHHBIE TeIa U UX
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. ITocToOSHHBII
3NIEKTPUYECKUM TOK"
KonTtponpHas pabora o Teme
"DneKTpuUecKue 3apsbl.
55 3apsiKeHHBIE TeIa U UX bubmorexa LIOK
p N . https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. ITocToSHHBII
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJECHCTBHUE
57 Ypok-uccnenosanue "M3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarouTHoe I10j1e
bubnuoreka [{OK
58 3eMJIM U ero 3HaueHue I )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUUECKOro TOKka MaruuTHoe bubnmorexa HOK
p https://m.edsoo.ru/ff0acld2
M0JI€ KaTYIIKU C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
60 texuuke. Jlaboparopnas pabora 05 bubmuoreka [JOK
"N3yueHue neicTBUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJIEKTPOIBUTATENIEH B TEXHUYECKUX

yYCTPOMCTBAaX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI dNIeKTpoABUTATENIS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIUH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS AIEKTPUIECKOH
63 SHEPruu. DIEKTPOCTAHIIUU HA 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUu

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DJIeKTPUUECKHUE U 1
MarHUTHBIC SIBJICHHS"

KonTponbhas pabota no Teme

65 "DIeKTpUUECKE U MarHUTHBIE 1 buGnuorexa [IOK
p” https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepsHslit ypok. Pabora ¢
66 TeKkcTaMu 110 TeMe "TeroBrie 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0acc5e
SIBJICHUS

PesepsHslil ypok. Pabota ¢
bubmmoreka IIOK

67 eKCcTa o teMe "Tlocto 7 1
TERCTAMITIO TeM TOAHHEI https://m.edsoo.ru/ff0acdc6

ANEKTPUIECKUIN TOK"

PeseprHrlit ypok. Padora ¢
68 TeKcTaMu 1o TeMe "MarHuTHbIe 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fa[:;:ennﬂ ngl?al;zi:fenbﬂue
padoThI padoThI pecypen

1 MexaHnnyeckoe JBUKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubnuorexa [IOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsiMonnHeTHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBMKCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "OnpeneneHne yCKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

8 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOIl n 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnnoreka [HOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ngs?;;?:;saogﬁlllfmaecﬂ
16 Pemenue 3agau mo reme «Crita
YOPYTOCTH
JlaboparopHas T
17 <<OHpI;?1€(J)II;HjIGF:Ife6:TI?OCTI/I bubmorexa [JOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6nmoreka [JOK
18 Cuua Tpenns https://m.edsogru/fanfYBS
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 "Oane)z[enleHe I1)<03(I)(I)I/ILII/IeHTa bubmoreka LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenue 3amay mo teme "3aKOHEI Butmmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
P A https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTuku"
Pentenue 3amau mo teme "Cuia
24 TSKECTU U 3aKOH BCEMUPHOTO bubmmorexa [TOK
. P https://m.edso0.ru/ff0af5t8
TATOTEHUS

o5 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpallleHUs

27 MowmeHnT cunsl. LleHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padoTe

29 o TeMe "MexaHnuecKkoe IBHIKEHIE bubmmorexa [TOK

N | ’ https://m.edsoo.ru/ffob0408
B3aumoneiicTBue Ten
KonTponbHas padbora no teme
30 "MexaHn4eCcKOe ABIKEHNE bubmmorexa [TOK
N .\ ) https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Ten
Nmmynsc Tena. UMITyasc CHITBL.
31 3aK0H COXpaHEHUs UMITYJIhCa. bubnmnoreka [JOK

VYrpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenne 3agau o reMme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudepenuus "PeaktuBHoe
JBUKEHUE B IIPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/F0b0agA
35 PaboTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU3OHTAIIBHOM MTOBEPXHOCTH
37 CBs13b SHEPruu U paboThI.
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnnoreka [JOK
38 .
KMHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopaTtopHnast pabora «3yuenue bubnuoteka [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBHKEHHUE U €T0 bu6nmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoneoaHus.
42 Bblzymﬂgfmble KoeO0anusl. bubmmorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MassTHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
MPYXUHBI U MacChl Ipy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOIEeOaHUIX

JlaGopaTtopHnas pabota
«OrpeniesieHue 4acToThl ¥ EPHO/Ia
KoJIe0aHUH MPYKUHHOTO MAsITHUKA)

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHU4YeCKUX BOJIH. [IpomonbpHbIe 1
MOTIEPEYHBIC BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-kordpepenuus "MexaHudeckne
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOTHEBI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenus "YapTpa3Byk u
uH(pa3ByK B IpUpOJIe U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU padboTe

bubmuorexa [JOK

>4 HO TeME "3AKOHEI COXpAHEHIL. https://m.edsoo.ru/ff0b25f0
Mexannyeckue KonedaHust 1 BOJTHbI"

KontponpHast pabora o Teme

55 "3aKOHBI COXPAHEHUS.
Mexannueckre KoeOaHusi U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
ONEKTPOMarHUTHbHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp3oBanue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBsA3U"

VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ngﬁ;&fgggﬁ; Ob2che
IOMOMLIBI MOOMIILHOTO Tenedona" T '

Pemienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHOW BOJIHBI
DJNIeKTpOMarHuTHasi Ipupoja CBeTa.

61 Cxkopoctb cBeta. BosHOBBIE bubnuorexa LIOK
CBOCTBA CBETA https://m.edso0.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe

62 pacnpocTpaHEHue cBeTa. 3aTMEHUS BH6J_IHOTeKa LOK
Couxia u JIyHb https://m.edsoo.ru/ff0b3658
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa.

63 Pemenue 3a1a4 Ha mpuMeHEHNE bubmmorexa LIOK

3aKOHa OTpaXCHUA CBETA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3aKkoH

bubmuoreka [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHUE MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IPEJIOMIJICHUS] CBETOBOTO JIy4a OT
yrJia aJeHusl Ha TPAHUIIE "BO3IYX-
cTekno""
Ypok-koHpepeHIus
"Hcnonp30BaHKEe MOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffob3f2c
. bubnuoteka [JOK
69 [TocTpoenne N300paXKeHUH B IMH3AX httos://m.edsoo.ru/ffOb44da
JlaGopaTtopHnast pabota
70 "Onpenenenne GoOKyCHOTO bubnuoteka [JOK
PAcCCTOSIHUSA U ONTUYECKOU CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparoren TUH3bI"
71 Ypoxk-koHpepennus "Ontuyeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak ontuyeckasi cucTema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koudepenmus "JlepexTo

73
3penusi. Kak coxpanuts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.
74 OmneiTel HetoToHa. CiiokeHne bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlaGopaTtopHas pabota "OMbITHI 11O
Pa3I0KEHUI0 OEJIOr0 CBETA B CIIEKTP
75 Y BOCIIPUSITHUIO I[BETA MMPEIMETOB MPHU bubmmorexa [JOK
P i pedl P https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 I[BETOBBIC
GmbTpe!"
Ypok-npaktukyMm "BoiaHOBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus’”
77 OmnbiTel Pesepdopaa u mianerapuas bubnnoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHne cBera
79 aromMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmnronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK
a A https://m.edso0.ru/ff0c1672
82 Crpoenue aToMHOTrO sipa. bubnuorexa [JOK

HYKJ'IOHHEUI MOACIb

https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

PannoakTuBHBIE PEBpaALICHUS.

bubmuoreka [JOK

83 N3otonbl https://m.edsoo.ru/ffOclal4
Pemienue 3aja4 1o teme: bubmuorexa [JOK

84 " " ;

PannoaktuBHbIE IPEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeHus

86 "lfa):u/loaxgnime W3ITyYeHUs B buGnnorexa LIOK

| https://m.edso0.ru/ff0c2126
PUPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXII;)aHeHIESI 3apsI0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 DHeprusi CBsSI3U aTOMHBIX SED. bubnnoreka [JOK
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau no reme "Snepueie
peakun"

90 Peakuuu cunTte3a u neneHus saep. bubnnoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "Anepuas

91 JHepreruka. Jlencreus
pPaauOaKTUBHBIX U3TyUYCHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe

92 10 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

03 KonTpomnpHas pabota mo Teme

"DeKTpOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNIEKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBienus"

[ToBTOpenue, obodIIeHNKE.

bu6mmoreka [IOK

94 JIaboparo e pabo 0 KypcC
" pat piIH P TB: HOKYPEY https://m.edsoo.ru/ff0c245a
BsaumopeiicTBue Ten
IToBTOpenue, 06o0eHNE. Permenue
95 AaCYETHBIX U KAYECTBEHHBIX 33124 bubmorexa [IOK
P ; . https://m.eds00.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpeHue, 0600IeHNE. Permenue
96 PaCyYETHBIX U KAYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nsurareaei"
IToBTOpeHue, 0600IeHNE. Perenue
97 ACYETHBIX U KAYECTBEHHBIX 3a1a4 bubmorexa [TOK
p A https://m.edsoo.ru/ff0c2b30
no reme "KIIJI anekrpoycranoBok"
[ToBTOpenue, obobICHNE.
98 JIaboparopHbie pabOTHI IO KypC bubmmorexa [TOK
| patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBELIE ABICHUS
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmiorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0mmenue. Padora ¢
100 texkcTaMu 1o TeMe "Koiebanusa u bubmorexa LOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubnuorexa [JOK
101 TekcTaMH 110 TeMe "CBeTOBBIE

siBiIeHus"”

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTopenue, 0600menue. Padora ¢

102 TekcTamu 110 Teme "KBanroBsas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

« O®usuka, 7 xmacc/ llepprmkua A.B., OO6mecTBo ¢ OrpaHuYeHHON
OTBETCTBEHHOCTHIO «3narenbCcTBO «IK3aMeH»
* Ousuka, 8 wiacc/ Ileppimkun A.B., OOmEecTBO ¢ OrpaHUYEHHOU
oTBeTCTBEHHOCTHIO «IPODAY»; AknmonepHoe obmectBo «M3aaTenbeTBO
«IIpocBemienue»

* dusuka, 9 kmacc/ Ilepeimkun A.B., I'ythuk E.M., OGmectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «/[PODAY»; AKIHMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemeHue

» Ousmka (B 2 yactax), 8 wmacc/ ['emmenmreitn JI.OJ., bymatoBa A.A.,
Kopuunbses U.H., Komkuna A.B.; nox penakuueii Opiosa B.A., O0uiectBo
c orpanu4yeHHoil orBeTcTBeHHOCThIO «BMHOM. Jlaboparopus 3HaHMID»;
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienne»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Jlykammk B.M. COopHUK BOIIpOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
[Ipocsemenne, 2010. —192c.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChI
CETU UHTEPHET

Enunas xomtekus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/



