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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha NEATeThbHOCTHOM OcHOBe. B mporpamme mo (u3nke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

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

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

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00ImIero o0pa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcersa npocseienus Poccuiickoin @enepanuu (MpoTOKoOJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3UKH JUISI Pa3BHTUSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBIOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTelb JIeJaeT BIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. 3Mepenune @usmueckux BenuuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE TMIIOTE3bl: JAJIBHOCTH I1OJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA ~ MPUTSIKECHUEM  WIH
OTTaJKMBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM
dboTtorpaduii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe IBWXKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHH JIBUKCHHUSL.

SlBnenne unHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
o0BbEMa BelleCTBa.

Cuita Kak XapakTEepUCTHKa B3auMoAeHCTBHs Tesl. Cuia ynpyrocTd M 3aKoH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CHJIA
TshkecTy. Cuila TSKeCcTH Ha Apyrux miaHerax. Bec rena. Hesecomocts. CnoxxeHnune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
W3mepenne CKOpOCTH NPSAMOJIMHENHOTO JBUKEHMS.
HabGmronenue siBjeHUST MHEPIIHH.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEJl.
CnoxeHue CHJl, HaIllPaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.

1
2
3
4. HabOnroneHue U3MEHEHUs] CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5
6

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
NPY>KUHBI OT PUIIOKEHHOU CHUJTBI.



5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKCHHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocrtatudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

CooOmaroruecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BRITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IJIaBaHUS TEJI: IUIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MAcCChl TeJa.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

o vk w N e
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Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.
Mexanuueckasi pabota. MOIIHOCTb.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHs pbyara. [I[pumeHeHne npaBuia paBHOBECHS pblyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KITJ[ npocteix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY U
TEXHUKE.
Mexanuueckass »Heprus. KuHeTnyeckas ¢ IMOTEHUUAIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.
Jemoncmpayuu.
1. IlpuMepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJa I10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.

8 KJIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
gactull. BuyTpeHHsissi sHeprusi. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEpIruu:
TerIonepeaya u CoBepIieHne padboThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKILIHS, U3IIyYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |eIJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsd TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHUSI.

BnaxxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpaHusl.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaoGmronenne 6poyHOBCKOTO ABHIKECHHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxyakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaOnronenne wW3MeHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIITHUX CHJI.

HccnenoBanue sBJEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOW U
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nenu. [locnenoBarenpsHoe U apayiienbHOE COEINHEHUE POBOJHUKOB.

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

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosne. MarautHoe mnosne 3eMIM M €ro 3HadyeHWe sl KU3HM Ha 3emie. OnbIT
Opcrena. MaraHuTHOE MOJI€ JIEKTPUUECKOro Toka. IIpuMeHenne aneKTpoMarHuToB
B TEXHHUKE. J[eiICTBME MATHUTHOTO MOJISl HA IPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOIO ~ TOKa. VICHONB30BaHWE  3JEKTPOJBHMrareiaeii B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pojia 2JIEeKTPUUECKUX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.

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

MonenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U AW N e



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

25.

N3mMepeHune CHitbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3anMozeiicTBUE IOCTOSSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeIeHUs IIOJIFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHOM MHAYKIIAH.

OmnbiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCIOBHHM €ro
BO3HUKHOBEHU.

DIJIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.
14.

OneITel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUS DICKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepennre u peryaupoBaHie CHIIbI TOKA.

H3mepenne u peryinpoBaHue HAMPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

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

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHCHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKa TPH TapaieIbHOM COCIWHECHUN
PE3UCTOPOB.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. 3yuenne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHUN
Y Pa3JICJICHNH.

16. MccnmenoBanre NEMCTBUS 3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICNOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMojiMHElHOe JBuUkKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetnii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUH.



Hemoncmpauyuu.

1.

o u k~ow

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKU.

3aBHUCHUMOCTb YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU TP ABUKEHUH TEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MMPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCHMOCTH  CHJIBI  TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH TPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUU TeJa T10
TOPU30HTATLHON MOBEPXHOCTH.

10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU TMOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOBUYKHOTO U TIOJIBHYKHOTO OJIOKOB.

11. I3y4eHune 3aKOoHa COXPAHEHUS YHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue  koneOaHus.  BwiHyxnenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOMCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHECHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebaHuil Ted MOA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HaHCa.

PacnipocTpaneHue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJICTIH).

Habrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpenenieHHe YacTOTHl M TMEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEpHOJia KoieOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHMOCTH TIepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.

6. OmbITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  TNEpHoJa  KoJieOaHUM
NPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.
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Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBOiCTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue ceta. [linockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH npeslomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. LICIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKCHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa nyuedt B tnH3e. OnTudeckas cucrema GpoToarnmnapara, MUKpOCKOIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim30pyKkoCTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalIbHBIX IBETOB. Jlucepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tosryuenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

L X N ok wN e

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.



1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOTO Jiydya OT YIUIa
naJeHUsl.

2. M3yuyeHue xapakTEepUCTHK U300paKEHUS MIPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa IPEJIOMIIEHHUS] CBETOBOTO Jiyya OT yrIja
NaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.

4. IlomydeHnue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (GOKYCHOTO pacCTOSIHUSL U ONTHYECKON CHJIBI COOMparonen
JIVH3BIL.

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBI O BOCHIPHUSATHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBsA3M aTOMHBIX siaep. CBsA3bp Macchl W SHEpruu. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J[eMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKHUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CnexTpbl U3y4E€HUS U TIOTJIOLICHHUS.

2. CnekTpbl pa3InyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uziydeHus: IpUPOAHBIX MUHEPAIOB U TPOJAYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaGnroneHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccienoBanne TPEKOB: U3MEPEHHE SHEPIrUM YaCTHUIBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--0000MITAONNN MOYJIh TIPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
1 00001IeHNs TTPEAMETHOTO COACPIKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY



TOCYJapCTBEHHOMY 3K3aMeHY Mo (GU3HKe M1 00ydJaromuxcsi, BRIOPABIIUX ATOT
y4€eOHBII NpeIMeET.

[Tpu u3yyeHNH NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEeMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIEIOBaHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIHATBHO AEATENLHOCTHBIN XapakTep JaHHOTO pa3jeia pealnu3yercs 3a
C4€T TOTO, YTO OOYUAIOTNECS BBIMOIHAIOT 3a/IaHuUs, B KOTOPBIX UM IpejIaraeTcs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHWN pACMO3HABaTh M HAYYHO OOBACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUpPOE U MOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEOBaHUs (PU3HUUECKUX SBICHUH, B TOM
YHClIe I IPOBEPKHU TUTIOTE3 U MOIYICHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBHI HAMOOJIE€€ BAXKHBIX TOCTIKEHUI COBPEMEHHBIX
TEXHOJIOTHI, Ha[PUMEp, MPAKTHIECKOTO UCIIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMs BCEX M3BECTHBIX BUOB
SHEPIrHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune pu3MKM Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHMs HAIPABJICHO
Ha JOCTHKCHHE JIMYHOCTHBIX, METAPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEeIIbHBIX
pe3yIbTATOB.
B pesynbTare nzydenus (pU3MKA Ha yPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMUsI
y oOydarorerocsi OyayT copMHpPOBaHbI CICAYIOIINE JTMYHOCTHBIC PE3YJIbTAThI B
YJacTH:
1) naTpHOTHYECKOT0 BOCTIMTAHMUS:
e — TPOSIBJICHHE WHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKON
bu3ruecKol HayKu;
e — IICHHOCTHOE OTHOIICHHE K JIOCTH)KEHUSIM POCCUHCKUX YUEHBIX--(DU3HKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXJIEHUHU OOIIECTBEHHO 3HAUHMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUI
bu3uKu;

e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHIUIOB B AEATEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
e — BOCIPHUATHE ICTETUYECKUX KadyecTB (pu3nueckol Hayku: €€ rapMOHUYHOTO

MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

e — OCO3HAaHHE LEHHOCTU (PU3MYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEWIIEH COCTABIISIIOIIEH
KYJbTYPBIL;

e — Ppa3BUTHE HAy4yHOH JIOOO3HATEIBHOCTH, MHTEpPECa K MCCIEN0BATENbCKON
NEeATEIIbHOCTH;

5) dopmupoBaHus  KYJbTYPbl  310pPOBbSI W  IMOUMOHAJIBLHOIO
Os1aromoJry4ust:

e — OCO3HaHME UEHHOCTH Oe3omacHOro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TIpaBWJ 0€30MacHOro TIOBEIEHHUS Ha
TPaHCIIOPTE, HA JOPOTaxX, C DJIEKTPUUYECKHM M TETUIOBBIM O0OpYyIOBaHHEM B
JOMAITHUX YCJIOBUSIX;



e —chOpPMHUPOBAHHOCTH HaBbIKa Pe(IEKCUH, IPU3HAHKE CBOETO MPaBa Ha OIIUOKY
Y TAKOI'0 e NpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIMTAHUSA:

e — AKTUBHOE YyYacTHE€ B pEUICHUH MPAKTHYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3UUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ecCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HAa MpPUMEHEHHE (PU3NUECKUX 3HAHWU Ui pElIeHus 3ajiad B
o0JIacTH OKpY’Kalolllel cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKU UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEH CpeJibl;

e — OCO3HaHHWE IJI00ALHOTO XapakTepa SKOJIOTHYECKUX IMpoOjieM M IMyTed HX
pellIeHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBHUSIM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (HPU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e — TIOBBIICGHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIeSITEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIHPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKY;

e — IUTAHUPOBAHWE CBOETO PA3BUTHUS B NPHOOPETEHUHM HOBBIX (HU3UUYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIISATH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OILICHKAa CBOMX JICHUCTBUM C YYETOM BIIMSHUS HAa OKPYXKAKOIYI0 Cpeny,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUN.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHUs MpOrpaMMBl 10 (pr3MKe Ha ypOBHE OCHOBHOT'O OOIIETO
oOpazoBanust y oOydaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLINE I03HABATEeIbHbIC YHUBEPCATbHbBIC YUeOHbIE 1eHCTBUS,



KOMMYHHUKATHBHbIE  yHUBEpCaJlbHbIE  y4eOHblE  JCWUCTBUSA, PETYISATHUBHbBIC
yHHUBEpCaJbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJIAITh W XapaKTEpHU30BaTh CYLIECTBEHHBIE TMpPHU3HAKU OOBEKTOB
(ssBIIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAeMbIX (aKTax,
JAaHHBIX U HAOJIIOJIEHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIE CBS3M MPU H3yYEHUH (PU3NIECKUX
SIBIICHUI U TIPOIIECCOB, JIENATh BHIBOABI C UCIIOJIb30BAHUEM JICTyKTUBHBIX
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelleHus: yueOHON pu3ndeckoil 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKue 1eCTBUSA.

UCITOJIB30BATh BOIPOCHI KaK HCCIIEN0OBATENBCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3MYECKU JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI MO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METOJbI, HHCTPYMEHTBI U 3alPOCHI TIPH TTOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJU3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(HOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY  TIPEACTABICHHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlaeMbie 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.



KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

B X0JIe OOCYXJCeHHs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/]aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1a€MOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHUE 3a/layd U TOJJEp KaHHe
OJ1arokenaTeIbHOCTH OOIICHNUS;

COMNOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboOThI IpH PEIIEHUN KOHKPETHOU (PU3NIECKON MPOOIEMBI;

MPUHUMATh LIEJIM COBMECTHOU JEATEIIbHOCTH, OPTaHU30BbIBATH JECUCTBUS
no e€¢ JOCTIKEHHMIO: paclpelensTh pOiH, OOCYXKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOACH;
BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTrasi KAUECTBEHHOI'0 pe3yJibTaTa Mo
CBOEMY HaITPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMU YWICHAMU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelieHus: (PU3nuecKon 3a1auul Win
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraeMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKCHHS) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEIOBaHMS WJIM T[POEKTa) Ha OCHOBE HOBBIX



OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUTh ce0s1 HA MECTO JPYrOro YeJ0BEKa B XOJI€ CIIOpa WU IUCKYCCUH Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e TpHU3HABATh CBOE MPABO Ha OIMMOKY MPU PEHICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oO0yueHus B 7 Kjacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHI:

e HCIIOJIb30BATh MOHATHS: (PU3UUECKUE U XUMUYECKHUE SIBICHMS, HAOIIOCHHE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHULIBI (PU3NYECKUX BEIIMYUH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUSI ~ BemiecTtBa  (TBEpAOE, JKUIKOE, Tra3zo00pa3Hoe),
MEXaHUYECKOE JIBIKEHUE (paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TPAeKTOpHsl, paBHOJAEUCTBYIOIIAs cuia, nedopmanus (ymnpyras, IJIacTHUECKast),
HEBECOMOCTB, COOOLIAIOIIHNECS COCYBL;

e paznuyarh siBJeHUA (IU(Py3us, TEIIIOBOE ABMKEHUE YACTHUI] BEIIECTBA,
PAaBHOMEPHOE JBMXEHUE, HEPABHOMEPHOE JABWKEHUE, HHEPLUS, B3aUMOJECHCTBHE
T€J, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhI0 BpalllEHMs, Iepeaada
JaBJ€HUs TBEPABIMHU TEJIaMH, XHIKOCTAMHU M ra3aMu, aTMOC(EpHOE NaBJECHHE,
IJIaBaHUE TeJ, TMPEBpPAlICHUS MEXaHUYECKOM DSHEpruu) MO ONUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
busndecKoe SBICHHE;

e pacro3HaBaTh MpPOSABIEHWE U3YYEHHBIX  (U3MUECKHX  SBICHUU B
OKpYXalollleM MHUpPE, B TOM 4YHciie (U3MUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JOBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEKUBOW NPUPOJE, ACHCTBHE
CWJIbl TPEHHUA B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHUS HA KMBOU
OpraHu3M, IJlaBaHUE pbIO, pblYard B Tejieé 4YEJIOBEKa, MPU 3TOM MEPEBOIUTH
IPAKTHUUECKYIO 3a7]a4y B y4eOHYI0, BBIICISATh CYIIIECTBEHHbIE CBOWCTBA (MIPU3HAKH)
bu3HYeCcKuX SBJICHUI;

e ONUCHIBaTh M3YUYEHHBIE CBOMCTBA T€ld M (DPU3UYECKUE SIBJICHMS, MCIOIb3YS
¢usznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBAa, BpeMs, IMYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJAa TSDKECTH, BEC Tela, cuia
TpeHUs, JaBieHue (TBEPAOrO Tella, KUIAKOCTH, Ta3a), BBITAIKMBAIOLIAs CuUJIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKasl M NOTEHLUANIbHAS SHEPTHS] ), IPU
OTKCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIOIb3YEMbIX BEIHUNH, UX
00O3HAUYEHHUA W €IWHUIBl (U3MYECKUX BEJIUYUH, HAXOOUTh (OpPMYIIHI,



CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,

e XapakTepH30BaThb CBOMCTBA Tel, (PU3NYECKUE SIBICHUA U TIPOIECCHI,
UCIIOJIB3Ysl NPAaBUJIA CIOXKEHMsI CUJl (BAOJIb OJHOW MHpsiMOif), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, IpaBWIO paBHOBecUs pblyara (OJoKa), «30J0TOE
IIPABUJIO» MEXAHUKH, 3aKOH COXPAHECHHS] MEXaHUYECKOW DHEPTUH, IIPA ITOM J1aBaTh
CIIOBECHYIO (OPMYIMpPOBKY 3aKOHa M 3alHChIBaTh €ro MaTeMaTHYecKOe
BBIPAKEHHUE;

e OOBACHATH (PU3MUECKUE SBIECHMS, POLIECCH] U CBOMCTBA TEJN, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallMi IPaKTUKO-OPHUEHTHPOBAHHOIO XapakKTepa: BBISABIATH
IMPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCKUX 1IaroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX ABJICHUN, PU3NYECKUX 3aKOHA
WUJIU 3aKOHOMEPHOCTH;

e pelaTh pacyETHBIE 3aa4u B 1—2 NEHCTBUS, UCOIb3YsI 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aMKCBIBATH KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUUUHBI B (DOPMYJIIBI U
IPOBOJUTH PACUYEThI, HAXOAUTh CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE AJI PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUUHBI;

e pacrosHaBaTh MpOOJEMBbI, KOTOPbIE MOJKHO PEIIUTh MPU MOMOLIH
(GU3MYECKUX METOJI0OB, B OINHMCAHUM MCCIEIOBAHUSA BBIIEIATh MPOBEPSIEMOE
peanojoxkenue (TUNoresy), pa3ivyath W UHTEPHPETUPOBATH MOJYUYECHHBIN
pe3ynbTaT, HAXOUTh OLIMOKH B XOJI€ OIbITA, IE1aTh BHIBOJBI 110 €T0 Pe3yIbTaTaM;

e TIPOBOJIUTH OMBITHI O HAOTIOJEHUIO (PU3UUECKUX SIBJICHUHN WIH (HU3UIECKUX
CBOMCTB Tei: (HopMyIHpOBaTh IPOBEPSIEMbIE TPEATIONI0KEHNS, COOUPATh YCTAHOBKY
U3 MPEAJIOKEHHOT0 00OpYyIOBaHMS, 3alUCHIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBOJIBL;

e BBINOJIHATH NPSAMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Teja, 00bEMa,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHHEM aHAJOTOBBIX U LU(POBBIX MpUOOPOB,
3aMKChIBATh TOKA3aHUs MPUOOPOB € YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEIHOCTH
U3MEpPECHU;

e MPOBOJUTH WCCIETOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIPYroi ¢ MCNOJIb30BAaHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBWKYILErOCs TeJIa OT BPEMEHU ABUYKCHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHHUSI OT Beca
Tesna, KayecTBa 00pabOTKU MOBEPXHOCTEH Tell U HE3aBUCUMOCTH CHUJIbI TPEHUS OT
IJIOIIAIA CONPUKOCHOBEHHUSI TEN, CHIbl YIPYrOCTH OT YIUIMHEHUS TNPYKUHBI,
BBITAJIKMBAIOIIEH CHWJIBI OT 00bE€Ma MOrpYyKEHHOM 4YacTH Tejda U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUs TeJl, yCIOBUN paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM y4e€OHOrO MCCIEA0BaHUs, COOMPATh YCTAHOBKY U



BBITIOJTHATH U3MEPEHHUSI, CIEAYS MPEAIOKESHHOMY TUTaHy, PUKCHPOBATH PE3YJIbTATHI
MOJTy4YEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE MPEJIOKEHHBIX TaOIUIl U
rpaduKoB, enaTh BEIBOIBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS;

e MPOBOJUTHh KOCBEHHBIE W3MEPEHUS (PUIUYECKUX BEIUYUH (IUIOTHOCTD
BEILIECTBA JKUJKOCTH M TBEPJAOTO TEJa, CHAJIA TPEHUSI CKOJBKCHHUS, HABJICHUE
BO3]1yXa, BBITAIKMBAIOILAsA CUJIa, JEHCTBYIOLIAs Ha TOTPYKEHHOE B )KHJIKOCTb TEJO,
KOA(GUITUEHT OJE3HOTO ACHCTBHS MPOCTHIX MEXaHU3MOB), CIIETYS MPEIOKEHHON
WHCTPYKIIMU: TPU BBINOJHEHUH U3MEPEHUH CcoOUpaTh IKCIEPUMEHTATBHYIO
YCTAHOBKY WM BBIYHCIISITh 3HAUEHUE UICKOMOW BEJIMYUHBIL;

e CcOOJIIO/IaTh TIPABWJIA TEXHUKU OE30IMACHOCTH IMpHU padboTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

e YKa3bIBATh NPUHIIUIIBI JEHCTBUS TIPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJI0CKOCTb;

e XapakTepU30BaTh TMPUHIMUIBI  JIEUCTBUS  HW3YUYCHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX OMHMCAHUA (B TOM YMCIIC: MOAIIUITHUKY,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUI MpPEecc, MaHOMETP, BBICOTOMED,
MOPIIHEBONM HAcOC, apeoMETp), MCIONb3ysd 3HAHUS O CBOMCTBAX (HU3MUECKUX
SIBJICHUM U He0OX0oAUMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e MPUBOAMTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUUECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJIA OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DSKOJIOTMYECKOTO IMOBEACHUS B
OKPY’KAIOIIEH CPEE;

e OCYILIECTBISAITH OTOOpP HMCTOYHUKOB HWHGpopmanuu B HMHTepHere B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIACIATH WH(MOPMAIMIO, KOTOpas
SIBJIICTCS IPOTUBOPEUNBON MITM MOKET OBITh HEJIOCTOBEPHOM;

e HCMOJIb30BaTh MPU BHINOJHEHUHU YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BiaaeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE
nyOJUMYHO JeNiaTh KpaTKhe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM T'PaMOTHO HCIIOJIb30BaTh W3YYECHHBIN MOHSITUWHBINA
amnmapar Kypca (GU3MKd, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

e TIPU BBHITIOJIHEHUH YYEOHBIX TPOEKTOB M WCCIECIOBAHUN PaCIPEACISTH
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a



BBLIIIOJIHEHUEM IIJIaHA NOEHCTBUM, aJeKBAaTHO OLEHMBAThL COOCTBEHHBIM BKJIAg B
JNESATENbHOCTh T[PYIIBL, BBICTPAMBATH KOMMYHUKATUBHOE B3aUMO/ICICTBHE,
YUUTBIBAsI MHEHUE OKPYKAIOIINX.

K koniy oOydyenus B 8 kjacce mpeamMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIIOJIB30BaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BEUIECTBA, KPUCTALIMYECKHE U
aMmopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIIMICHHBIM Iap, BIAXKHOCTh BO3/yXa,
TeMIleparypa, BHYTPCHHSII OJHEpPrus, TEIUIOBOM JIBUTaTElb, JJIEMEHTapHBIN
AJEKTPUYECKUN 3apsii, DJECKTPUUYECKOE T10Jie, IPOBOJHUKUA U JAUIJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e paziMuarh SBIEHUS (TEIUIOBOE pACIIUPEHHE M CXKaTue, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMayMBaHWE, KAWUISIPHBIC SBJICHUSA, HWCIIAPCHUE,
KOHJCHCAIUsA, IUIABJICHME, KpuUCTauim3anus  (OTBEepJEBaHUE),  KUIICHUE,
Teronepeaaya (TErIonpoOBOJHOCTh, KOHBEKIIHUS, U3JIYUEHHUE), AICKTPU3AIUS TEl,
B3aUMOJICUCTBUE 3aPsIA0B, NEHUCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aNMOJICMCTBUE MArHWTOB, JIEMCTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM,
AIICKTPOMArHMTHAsI MHIYKIIHS ) IO OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBICHUE;

e pacro3HaBaTh TMPOSBICHUE HU3YYEHHBIX  (PUBMYECKUX  SIBJICHUU B
OKPY’KaroIIeM MUPE, B TOM Unclie (GU3NIECKUE IBICHUS B MPUPOJE: TOBEPXHOCTHOE
HAaTsHKEHUE U KalTWIISIPHBIC SIBJICHUS B IPUPO/IC, KPUCTAIUIBI B IPUPOE, U3TYUCHUE
Conniia, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa,
WHEs, CHEra, JSJIEKTPHUYECKHE SBJICHUS B aTMocdepe, AICKTPUUYSCTBO IKHUBBIX
OpraHW3MOB, MAarHUTHOE MOJIe 3eMJIH, Ipei( MOTI0COB, POJIb MATHUTHOTO TTOJIS JIJIst
JKU3HU Ha 3emJle, MOJMSPHOE CUSTHUE, IPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3aJa4y
B YUcOHYIO, BBIICIISITH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKHN ) (DU3UICCKHUX SIBICHUMH;

e OIMCHIBATh WM3yYCHHBIC CBOMCTBA TeI W (PUIMYECKUE SBIICHUS, MCIIOIB3YS
(dbuznYecKke BEIMUUHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHS, KOJTUYECTBO TEIUIOTHI,
yAEeIbHAs TEIJIOEMKOCTh BEIIECTBA, YJENbHAas TEIUIOTA IUJIABJICHUA, YACIbHAS
TEIJIOTa MapooOpa3oBaHusl, y/ieJbHAs TEIUIOTa CrOpaHUsl TOIIMBA, KOA()PUIIMEHT
MOJIE3HOTO JIEMCTBUSL TEIUIOBOM MAIIWHBI, OTHOCUTENIbHASA BJIAXXHOCTh BO3/yXa,
AJICKTPUYECKUN 3apsijl, CHJIa TOKA, JICKTPUUYECKOE HaIPSKEHUE, COMPOTUBICHUE
MPOBOJAHUKA, VJACJIBHOE COMPOTUBJICHHWE BEIIeCTBA, paboTa W  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA), TPU OMKUCAHUU MTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, OOO3HAYCHUS W EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE NAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMYMHAMU, CTPOUTH TpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMYUNH;



e XapakTepH30BaThb CBOMCTBA TeJ, (PU3NYECKUE SBJICHUA U TIPOLECCHI,
UCITOJIb3YsI OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO--KUHETHYECKOW TEOPUHU CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPINO3ULIUUA MOJed (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma JiUis ydacTka Lenu, 3akoH Jxoyisa—JIeHna, 3akoH
COXPAHEHUSl SHEPTUH, NMPU ITOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

o OOBSCHATH (PU3WYECKUE TPOIECCHl M CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOrMYEeCKUX LIaroB ¢
ONopoi Ha 12 U3y4EHHBIX CBOMCTBA (PM3NUYECKUX SIBJICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pemarh pacy€THhIC 3a7a4u B 2—3 AEHCTBUSA, UCIIONb3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aIMCBIBATH KPATKOE YCIOBUE, BBISIBIISITH HEJOCTATOK TAHHBIX JJIS pELICHUS 3a1a4H,
BBIOMPATh 3aKOHbI U (OpMyJibl, HEOOXOAUMBIE ISl €€ pEIICHHs, NPOBOIUTH
pacu€Tbl W CpaBHUBATH IIOJYYEHHOE 3HAY€HUE (PU3NYECKON BETUYHMHBI C
W3BECTHBIMH JTAHHBIMU;

e pacrosHaBaTh MpOOJEMBbI, KOTOPbIE MOJKHO PEIIUTh MPU MOMOLIH
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
MIPOBEPSAEMOE TPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTh MOPSAIKA MPOBEACHUS
UCCJIEI0BAHMSI, 1€TIATh BBIBOJIbI;

e TIPOBOJIUTH OMBITHI IO HAOTIOJECHUIO (PU3MUECKUX SIBJICHUIN WIH (QU3UIECKUX
CBOMCTB Ten (KamWUISPHbIC SIBJICHMS, 3aBUCUMOCTb JAaBJICHHUS BO3/AyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpollecca OCTBbIBAaHWS M HarpeBaHUs MpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOrJIomaronieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl >KUIKOCTH M IJIOMAIUM €€ MOBEPXHOCTH,
NIEKTPU3aLUs TEN U B3aHUMOJEHCTBHE AJIEKTPUUECKUX 3apsAJI0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJU3alMsl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB,
JNENUCTBUS MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSEMbIE
NPEANoJOKEeHUs, CcOOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOro 000pyaoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBL;

e BBIIOJIHATH NPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKUX BEJIMUYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHO¥ aOCOTIOTHOM MOTPEIIHOCTH;

e TPOBOAUTH UCCIIEJOBAHHE 3aBHCUMOCTH OJHOW (PU3NYECKOW BEIUMYHUHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IIOIEPEYHOIO CEYEHUS U YJEIbHOTO



CONPOTHUBJIEHUS BEUIECTBA MPOBOAHUKA, CUJIBI TOKA, UAYIIEr0 YEpe3 MPOBOJAHUK, OT
HaIpsHKEHUS! Ha TPOBOJHUKE, UCCIIEIOBAHUE MOCIEA0BATEIBHOIO U MAPAILIEIbHOTO
COEJIMHEHU MPOBOJHHUKOB): IUIAHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATH U3MEPEHUS, CIeAYs IPEIOKEHHOMY IIJ1aHy, PUKCUPOBATH PE3YIbTAThI
NOJIyYEHHOW 3aBUCUMOCTH B BHJE TaOMUL M TpaduKOB, JA€IaThb BBIBOJBI IO
pe3ynbTaTaM HCCIIEIOBAHUS;

e TPOBOAUTH KOCBEHHBIC W3MEPEHUs (UINYECKUX BeIHUMH (yAeTabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, padoTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl MpeaO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

e COOJIIO/IaTh TPABWIJIA TEXHUKU O€30MAaCHOCTH IpHU padoTe ¢ 1adbopaTOpHBIM
o0opy10BaHUEM;

e XapaKTEepU30BaTb NPHUHLMUIIBI  JEHCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUcaHud (B TOM YHCIE: CHUCTEMaA
OTOTUICHUS IOMOB, THTPOMETP, TTapOoBasi TypOUHA, aMIIEpMETP, BOIETMETP, CUETUHK
AIEKTPUYECKOW BSHEPIHH, 3JIEKTPOOCBETUTENbHbIE NPHOOpPHI, HarpeBaTEIbHbIC
ANIEKTPONPUOOPH! (IIPUMEPBI), IIEKTPUUECKUE NPETOXPAHUTEIH, 3IEKTPOMArHuT,
AJIEKTPOJIBUraTeNlb MOCTOSIHHOIO TOKa), HCIHOJB3ysl 3HAHMS O CBOMCTBax
(bu3MUeCcKuX SBICHUN U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIbHbIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPAHUS, JJIEKTPOCKOTL,
peocTaT), COCTaBJIATh CXEMbI JJIEKTPUYECKUX IIeNed C MOoCIeA0BaTEIbHBIM U
napajyiebHbIM COEAMHEHUEM D3JIEMEHTOB, pa3jivyas yYCIOBHbIE OOO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;

e TPUBOAUTH MPUMEPHI (HAXOAUTHh MHPOPMAIIUIO O MPUMEPaX ) MPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MpPU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHMMH YCTPOWCTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEH CPELE;

e OCYIIECTBIISATH MOUCK HH(pOpMaLuu pu3nIecKoro coaepxanus B Untepuere,
Ha OCHOBE MUMEIOIIMXCSI 3HAHUN U ITYTEM CPABHEHUS TONOJHUTEIbHBIX UCTOYHUKOB
BBIICTISATE WH(GOPMAIINIO, KOTOpas SBJSICTCS MPOTUBOPEYMBON WU MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJb30BaTh IMpPH BBINOJIHEHWH YYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, NpPeoOpa3oBaHuUs
MH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;



e CO371aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpATKUE YCTHBIE COOOIICHMS,
000011as nHMOPMALIKIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NUYECKOTO COJIEPKaHuUs, B
TOM  YWCI€ MyONWMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
HCCIIeIOBATENIbCKOM IESTEILHOCTH, IIPU ATOM I'PaMOTHO HCIIOJIb30BaTh U3YUEHHbBIN
MOHSATUMHBINA anmapar Kypca (pU3HKH, COMPOBOXK/IATh BRICTYIUICHHUE MPE3ECHTAIINCH;

e TIPU BBINOJHCHUN YYEOHBIX TIPOCKTOB W WCCIEMOBAHUN (U3HMUCCKUX
MPOIIECCOB  paclpeieNaTh OO0S3aHHOCTH B Tpymnmne B COOTBETCTBUU  C
IIOCTABJICHHBIMH 3aJadyaMH, CJICIUTHh 3a BBIIOJHEHUEM IUIaHA ACUCTBUM H
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEILHOCTD
IPYIIBI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, MPOSIBIISASI TOTOBHOCTD
paspeniatb KOH(MIUKTHI.

K konimy oOydeHus B 9 kjiacce mpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIOJIb30BATh MOHATHUS: CHCTEMa OTCUETA, MaTepralibHAs TOUYKA, TPACKTOPHSI,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWKEHUWs,  jAcdopmamms  (ympyras,
IJIaCTHYECKas), TPEHUE, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U
MepPeTpy3KH, IEHTP THKECTH, a0COIOTHO TBEPAOE TENO, MEHTP THKECTH TBEPIOTO
Tella, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(pPa3ByK u
yIBTPa3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IIKajia 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OM30PYKOCTh U NTaTbHO30PKOCTh, CITIEKTPHI MCITYyCKAaHMsI W TIOTJIOMICHUS, aab(a-,
OeTa- ¥ TaMMa-u3Ty4YeHHUs, U30TOTIBI, IACPHAS] SHEPTCTHKA;

e pazIMuaTh SBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IIPSMOJIMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMajcHHUC
TeJ, PABHOMEPHOE JBIKCHHUE 10 OKPYKHOCTH, B3aMMOJICHCTBUE TEJI, pEaKTUBHOE
JIBIDKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIMe U BBIHYK/IEHHbIC KOJIEOaHus),
pPE30HAHC, BOJHOBOE  JBWIKEHWE, OTPAKEHHWE  3ByKa, MPAMOJIHHCHHOE
pacrpocTpaHeHHe, OTpPaXEHHWE U TMPEIOMJIICHHE CBETa, IIOJHOEC BHYTPEHHEE
OTpaXCHHE CBETA, PA3JIOKCHHE OCIIOr0 CBETA B CIIEKTP M CIOKCHHUE CIIEKTPATbHBIX
I[BETOB, JUCIEPCHS CBETa, CCTECTBEHHAS pPaIUOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEHYATOTO CIEKTpa M3IIYYCHHS) M0 ONMMCAHWIO MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHCE,

e pacmo3HaBaTh TMPOSBICHWE M3YyUYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYyXaroeM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIC: TMPWIUBHI U
OTJIUBEI, ABMKEHUE TIaHeT COMHEYHON CHCTEMBI, PEaKTUBHOE JBIIKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KHBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOIE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO W3ITyYCHHUH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PAJMOAKTHUBHBIX H3JIyYECHUU Ha



OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

e OIMKCHIBATh MU3YyUYEHHBbIE CBOWCTBA Teld M (PU3UYECKUE SIBICHUS, HCIOIB3YS
¢uznueckue BEJWYMHBI (CPEAHSII W MIHOBEHHas CKOpPOCTh Tejla IpHu
HEPaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IIEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaICHHUSI, BEC
TeNa, WMIIYJIbC Tela, HMIYJIbC CHIIBI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTCHIMAIbHAS ~ DHEPrus Tejla, MOMHATOIO HAJX IOBEPXHOCTBIO  3EMIIH,
NOTCHIIMAJIBHASL JHEPIUs CHKATOW IIPYKHUHBI, KHHETUYECKAas DSHEPIus, IOJHas
MEXaHUYECKasl FHEPIUsl, NEPUOJ U YaCTOTa KOoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb IMPEJIOMJIEHUS CPEJbl), MpU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOIb3YEMBIX BEJIMYUH,
000O3HaUYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (HOPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

e XapaKTEpHU30BaTh CBOMCTBAa Te€J, (PU3NYECKHE SBICHUS M TMPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, PUHIUI
CYIIEpPIIO3ULIUNA CUJI, IPUHIIUI OTHOCUTENBHOCTH ["anuiies, 3akoHbl HproTOHA, 3aK0H
COXpPaHEHUSI HMIIYJIbCA, 3aKOHBl OTPAXEHUS W IPEIOMIICHHSI CBETa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

e OOBACHATH (PU3MYECKUE MPOIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallU MPAaKTUKO-OPUEHTHPOBAHHOIO  XapakKTepa: BBIABIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JTOTMYECKUX IIaroB
C 0nopoil Ha 2—3 W3yUYEHHBIX CBOMCTBA PU3NYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

e pemath pacu€THhIC 3a/1aur (OMUPAIONIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
WCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE BEIUUYHHBI: HA OCHOBE
aHaM3a yCIOBUS 3a/layy 3allUChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIJbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJIWUTH PACYETHI W OLICHUBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

e pacrmo3HaBaTh NPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh TPH [MOMOIIU
bu3MYEeCKUX  METOJIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS, BbIJCIATH
IIPOBEPAEMOE TPEAINOIOKEHNE, OLICHUBATh MPABHIBHOCTh MOPSAAKA MPOBEACHUS
UCCJIEIOBaHMSI, JIelaTh BBIBOJABI, HMHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OIBITOB;



e TIPOBOJAUTDH OMBITHI IO HAOTIOACHUIO (PU3NUECKUX SIBICHUN WU (PU3HMUECKUX
CBOMCTB TenN (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS SHEPTUH,
3aBHCHUMOCThH TepHoa KojeOaHUW MPYKUHHOTO MasTHHKAa OT MAacChl TIpy3a U
KECTKOCTU TMPYXUHBI M HE3aBUCUMOCTb OT aMIUIMTYAbl MalbIX KOJEOaHUH,
IpSIMOJIMHEMHOE PaclpOCTpAaHEHUE CBETa, Pa3jIoKEHHE OeJIoro cBeTa B CIIEKTP,
U3y4EHHE CBOWMCTB M300pa)KC€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coouparoniei JInH3e, HaOI0ICHUE CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3IyYEHUs): CaMOCTOATEIbHO COOMpAaTh YCTaHOBKY M3 HM30BITOUHOTO Habopa
00Opy/lOBaHUs, OIHKCHIBaTh XOJ OIBITa U €ro pe3yibTaThl, (HOPMYIHPOBATH
BBIBO/IbI;

e TIPOBOAWUTH TMPH HEOOXOIWMOCTH CEPHIO MPSMBIX HW3MEPEHUH, Ompenesss
CpellHEee 3HaYeHUEe U3MEepsSEeMOM BENIMUYMHBI ((POKYCHOE paccTosiHue coOuparouieit
JIMH3BI), 000CHOBBIBAThH BHIOOD croco0a nu3mMepeHus (M3MepUTEILHOTO Mpruoopa);

e IPOBOAWUTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C
UCIIONB30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PAaBHOYCKOPEHHOM JIBMKEHUM O€3 HadaJlbHOW CKOPOCTH, Mepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHHUsS CBETa
OT yIVla TaJe€HUd M yrja MpeloMJeHHs OT yria MNajeHus): IUIaHUPOBAaTh
UCCIIEJOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATh PE3yJIbTATh
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHMS;

e IIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUUH (CPEIHAS CKOPOCTh
U YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JBM)XEHHMH, YCKOPEHHE CBOOOJHOTO
naJeHUs, )KECTKOCTh MPYKUHBI, KO3PPHUIMEHT TPEHUS CKOJIbKEHMSI, MEXaHUYeCKast
paboTa W MOIIHOCTh, YacTOTa W TEPHOA KOJECOAHW MaTeMaTH4YeCKOro U
NPYXKHHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMPAIOIIEH JTMH3bI, paiOaKTHBHBIN
¢GoH): MIaHUPOBATh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITNIOJIHATH U3MEPEHUs, CleAys PEI0KEHHON UHCTPYKIIUH, BBIYUCIISATH 3HAUEHUE
BEJIMYMHBI M aHAIM3WPOBATh TOJYyYEHHBIC pE3yNbTaThl C Y4ETOM 3aJaHHON
IIOIPETHOCTHA U3MEPEHUN;

e COOJIIO/IaTh TIPABWIJIA TEXHUKU O€30MAaCHOCTH MpHU padore ¢ 1abopaTOpHBIM
000pyZI0BaHUEM;

e pa3nUyaTh OCHOBHBIE NPU3HAKK H3YYCHHBIX (U3UYECKUX MOJENei:
MaTepuajibHas TOuka, a0COIIOTHO TBEPIOE TENO, TOUYCYHBINM UCTOUYHUK CBETA, JIyY,
TOHKAs JINH3a, TUTaHeTapHasi MOZeNb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

e XapakTepH30BaTb NPUHLHUIIBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha HUX OMHUCAHUS (B TOM 4YHCIE: CHHIOMETP,
JATYMKU TIOJIOKEHUS, PACCTOSTHUS U YCKOPEHHUs, paKeTa, 3X0JIO0T, OUKH, IEPUCKOII,
¢oToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa



Bunbscona), ucronb3ys 3HaHUS O CBOWCTBAX (PU3NUYECKUX SBICHUI U HEOOXOUMbIE
duznyeckrue 3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMbl MU CXEMATHYHbBIE PUCYHKH HM3YyYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn y4yeOHO--IPaKTUYECKUX 3a/]ay, ONTHYECKHE CXEMbl I IMOCTPOCHMUS
M300pKEHHI B TUNTIOCKOM 3€pKaJie U COOMpAroIei JTNH3E;

e TIPUBOJUTH MPUMEPHI (HAXOAUTH UHPOPMAIIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXKU3HU Ui OOecreueHus
Oe3o0macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEH CpeIE;

e OCYIIECTBISATh NOUCK MH(pOpPMAIIUU (PU3HUECKOTO coaepxkanHus B UHTepHeTe,
CaMOCTOSITENILHO (OPMYJIMPYsl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OIpPENEICHUS
JIOCTOBEPHOCTH IOJIyYEHHON HMH(OpMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

e HCIIOJI30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHBIE MAaTE€pPHAIIbl, PECYPChl CETU
WnTepHer, BnageTs Npu€MaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHuUs
uHGOpMaIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIC MHCHMEHHBIE W YCTHBIE COOOUIEHUS HA OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUSs, IMyOJIHYHO
IIPENCTABIIATH PE3YJIBTATHI IPOEKTHOM WIIA UCCIIEI0BATEIBCKOMN IESTEIIBHOCTH, ITPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YUYCHHBIM IOHSITUWHBIM ammapar M3y4yaemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/n  TeM NPOrpaMmbl KounyecTBo yacoB  o0pa3oBaresibHbIE
pecypchl
K I1
Beero OHTPOJILHbIE paKTH4YecKHne
padoThI padoThI
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubmnoreka IIOK
11 Pusnica - Hayka o npupoze 2 0 0 https://m.edsoo.ru/7f416194
bubnuorexa [IOK
12 Dusirieckue BT IHHb! 2 0 0 https://m.eds00.ru/7f416194
. bubmorexa [JOK
1.3 EcrecTBeHHOHay4HBIN METO MTO3HAHUS 2 0 1 https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuorexa [IOK
2.1 1
CTpoetine peliecTsa 0 0 https://m.eds00.ru/7f416194
99 JIBr>KeHMe U B3aMMOJICHCTBHE YaCTHI] 9 0 1 bubnunorexa LIOK
' BellleCTBA https://m.edso00.ru/7f416194
bu6nunorexa LIOK
2.3 A 2 1 1
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5

Paznen 3. /IBu:keHUe U B3auMoAeiicTBUE Te


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

3.1 MexaHH4ecKOoe OBUKEHUE
3.2 WNHueprus, Macca, TUIOTHOCTh
3.3 Cuna. Bunsl cuin

Hroro no pasneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JaBnenue. Ilepenava naBieHust TBEPABIMU

4.1
TEJaMU, JKUJIKOCTSIMHU U Ta3aMH
4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMochepHOe 1aBJICHHE
44 JlelicTBue )KUJIKOCTH M ra3a HA MOTPYKEHHOE B

HUX TEJI0
Hroro no pazneny

Pa3nea S. PaGora m MOIIHOCTB. JHEPIrus

5.1 IIpocTeie MexaHU3MBI
5.2 PaboTa 1 MOITHOCTH
5.3 MexaHnueckasi JHEpIrust

Hroro no pazneny

PesepBHOE Bpems

14

21

21

12

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

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

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

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie

Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero U3YyYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI pecypenr

duzuka — HayKa 0 IPHPOJIE.
SIBrIeHUS IPUPOIBI 01.09.2023

2 MeTo b1 HayYHOTO TO3HAHUS 1 0 0 06.09.2023

du3ndecKue BEIIMYNHBI U UX
u3mepenue. OnpeereHue eHbI
JCJICHUS TIIKAJIBI H3MEPHUTEIHLHOTO 08.09.2023
npubopa.

N3mepenne Gpuznueckoil BETUYUHBI.
JlabopaTtopHas padota Ne 1
"N3mepenue o0beMa KUAKOCTU U 13.09.2023
TBepOoro Tena"

HccnenoBanue 3aBUCUMOCTH OJTHOU

(hU3UYECKOI BEIMYUHBI OT JIPYTOi."
bubnunorexa LIOK

5 51 1 1
CCTCAOBANNE 3ABUCHMOCTH yTH 0 15.09.2023  https://m.edsoo.ru/ff09f72a

PaBHOMEPHO JIBHXKYIIETOCS TeJla OT
BpEMEHHU JIB)KEHUS Tena
O6o0maromuii ypok o teme "Uto
n3ydaet pusuka’. 20.09.2023

Crpoenue BemectBa. ONBITHI, bu6muoreka [JOK
JTIOKa3bIBAIOIINE ITUCKPETHOE 22.09.2023  https://m.edsoo.ru/ff09fe0a



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

10

11

12

13

cTpoeHue BemecTBa. OneHka
JMaMeTpa aToMa METOJIOM PSIIOB (C
HCIIOIb30BaHUEM (oTorpaduii).

JlaboparopHast pabota Ne 2
"OnpeneneHue pa3MepoB MaJIbIX
TEJI METOJIOM psI0B"

JBmxxenue vactuil Bemiectsa. CBsa3b
CKOPOCTHU JIBUKEHUSI YACTHII C
TeMreparypoi. bpoyHosckoe
neuxenue. Auddys3us

ArperaTHble COCTOSIHHS BEIIECTBA.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS
CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Oco0eHHOCTH arperaTHbIX
cocTostHUM Boabl. O000IICHUE 10
pazneny «llepBoHavanbHbIC
CBEJICHUS O CTPOCHHUH BEIIECTBAY
Kontponbnas padora Ne 1

MexaHn4ecKoe ABMKCHHE.
PaBHOMEpHOE U HEpaBHOMEPHOE
nBukeHue. OnpeneneHne CKOpocTH
PaBHOMEPHOTO JIBHKEHUS (1IapuKa
B XXUJIKOCTH, MOACIIN
AIEKTPUIECKOTO aBTOMOOMJIS U TaK
nanee).

Cxopoctb. ETMHUIIBI CKOPOCTH.
Ompenenenue cpeaHeit CKOPOCTH
CKOJIbJKEHUS OpycKa U IIapHuKa
110 HAKJIOHHOM IIJIOCKOCTH.

27.09.2023

29.09.2023

04.10.2023

06.10.2023

11.10.2023

13.10.2023

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a0378

bubnunorexa LIOK
https://m.edsoo.ru/ff0a05c6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

15

16

17

18

19

20

21

22

23

Pacuer IMyTHU XU BpCMCHU IBUKCHUA

Nuepuusa. Macca — Mmepa
MHEPTHOCTHU Teia. M3mepenue
MacCChI TCJIa Ha PbIYa’)KHBIX BECaX.

IImotHOCTE BemiectBa. Pacuer
Macchl ¥ 00bemMa Tejia 1o ero
IJTIOTHOCTH

JIaboparopHas pabota Ne 3
«OrnpeneneHue mIOTHOCTH
TBEPJIOTO TEJIa

Pemrenue 3agad mo reMe
"[TnoTHOCTE BemecTna"

Cuna xak XxapakTepuCTHKa
B3anMoeiicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

JIaGoparophas pabota Ne 4.
«M3ydyeHue 3aBUCUMOCTH
pactspkeHus (aedopmarivin)
MPY>KAHBI OT TIPUIIOKESHHOU CHITBI»
[[AIBnenue Tarorenus. Cuna
TSKECTH

CBs3b MEXKY CUIION TSKECTH U
Maccoii Tena. Bec Tena. Pemenne
3aymay o teme "Cuna tsxectn"
Cuia TsDKeCTH Ha APYTHX IJIaHeTax.
dusnuecKue XapakTepUCTUKH
IUTaHET

18.10.2023

20.10.2023

25.10.2023

27.10.2023

08.11.2023

10.11.2023

15.11.2023

17.11.2023

22.11.2023

24.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0ae4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0cl10

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bubmnoreka IIOK
https://m.edsoo.ru/ff0al23c

but6mmorekxa [IOK
https://m.edsoo.ru/ff0al778

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a1502



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
https://m.edsoo.ru/ff0a1502

24

25

26

27

28

29

30

31

32

N3mepenne cuit. JluHamomeTp

Bec Tena. HeBecomocTh

Crnosxenue IByX cui,
HAaMpaBJICHHBIX MO OJTHON MPSMOM.
PaBHOelicTBYIOIIASA CHIT

Pemrenne 3ama4d mo reme
"PaBHonelicTByrO1mas cui”

Cuna tpenus u e€ Bubl. Tpenue B
IIPUPOJIE U TEXHUKE

JlaboparopHuas pabota Ne 5.
«M3y4eHune 3aBUCUMOCTH CHITBI
TPEHUS CKOJILKCHHSI OT CHJIBI
JIABJICHUS U XapakTepa
COITPHUKACAIOLIIXCS TIOBEPXHOCTEW»

Pemenue 3anau Ha onpenenexHue
PaBHOJECUCTBYIOLIEH CUIIBI

Pemenne 3amad mo temam: «Bec
tenay, «[ paduueckoe n3oodpakeHue
cr, «CHunbly,
«PaBHOZIEWCTBYIOIIAS CUID»

KonTponbnas padora Ne 2 o
TemaMm: «MexaHn4yeckoe
IBUXKEHME», «Macca, II0THOCTbY,
«Bec Tenay, «I'padpuueckoe
n3obpakeHue cuin», «CHIIbD)

29.11.2023

01.12.2023

06.12.2023

08.12.2023

13.12.2023

15.12.2023

20.12.2023

22.12.2023

27.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

but6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [IOK
https://m.edsoo.ru/ff0alcc8

bu6anoreka LIOK
https://m.edsoo.ru/ff0alde0



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
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Hasnenne. CriocoObl yMEHbIICHHUS
Y YBEIIMUCHHS JTaBICHUS

JlaBnenue raza. 3aBUCMOCTh
IaBJIEHU Ta3a OT 00bEMa,
TeMIIepaTyphl

[Tepenava naBiacHuUsS TBEPABIMU
TeJIaMH, )KHIKOCTSIMHU U ra3aMu.
3axon [Tackansg

HaBJ’IeHI/Ie B X KMJKOCTH M rasc,

BBI3BAHHOC HeﬁCTBHGM CHJIBI
TAXKCCTU

Pemenue 3anau o teme «JlaBieHue

B JKHIKOCTH U rase. 3aKoH
ITackansa»

CooOmiaromuecs cocyabl

I'mppaBnuueckui mpecce

Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAacoc

ATMocdepa 3eMu 1 IPUYUHBI €€
CYLIECTBOBAHUS

Bec Bo3nyxa. AtmochepHoe
JIaBJICHNE

N3mepenune armocdepHOTOo
nasneHus. Onelit Toppuuennu

29.12.2023

10.01.2024

12.01.2024

17.01.2024

19.01.2024

24.01.2024

26.01.2024

31.01.2024

02.02.2024

07.02.2024

09.02.2024

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2718

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2826

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2970

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3136

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2b5a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
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

44

45

46

47

48

49

50

51

3aBHCUMOCTBH aTMOC(EPHOTO
JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mopsi

Bbapomerp-anepoua. AtmocdepHoe
JIaBJICHUE HA Pa3JIMYHBIX BHICOTAX

Pemrenue 3agaud mo reme "
AtMocdepHoe naBieHue"

JlericTBHE )KMAKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaboparopHas pabota Ne 6.
«OmnpeneneHue BEITAIKUBAIOIICH
CUJIbI, IEVCTBYIOLLEH HA TENO,
MOTPY>KEHHOE B KUJIKOCTh)

JlabopaTopHas padota Ne 7.
«HccnenoBanue 3aBUCHMOCTH Beca
Tena B BOJE OT 00béMa
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»

IlnaBanue Temn

JIaGoparophas pabota Ne 8.
"KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKHU U
OIpeJIeIIeHNE €€
Ipy30MO0ABEMHOCTH"

14.02.2024

16.02.2024

21.02.2024

28.02.2024

01.03.2024

06.03.2024

13.03.2024

15.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2fc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3276

bubmnoreka IIOK
https://m.edsoo.ru/ff0a33fc

bubanoreka LIOK
https://m.edsoo.ru/ff0a3514

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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61

Kontponsnas padora Ne 3 o teme
«JlaBiieHHE TBEpPABIX Tel,
JKUJKOCTEH U ra30B»

Pemenue 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBinenue
TBEPABIX TEJ, )KUIKOCTEH U Ta30B»

Mexannueckast pabora

MommnocTs. EquHuInb MOITHOCTH

"Pacuér momHOCTH, pa3BUBAEMOi
MpHY MOABEME IO JeCTHHUIIE"

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha ppiyare

Pbruaru B TexHHKe, OBITY U
npupoje. JlaboparopHas padota Ne
9. «(MccnenoBanue yciaoBUi
PaBHOBECHSI phIYara

Pemenue 3amay mo TemMe «Y CIOBUSA
paBHOBECHS pblUara

Koaddumnment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
Ne 10. «M3mepenne KIT{
HAKJIOHHOM TJIOCKOCTH»

Pemenue 3agau mo teme "Pabora,
MomHocTh, KIT/"

20.03.2024

22.03.2024

03.04.2024

05.04.2024

10.04.2024

12.04.2024

17.04.2024

19.04.2024

24.04.2024

26.04.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3f82

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

bu6anoreka LIOK
https://m.edsoo.ru/ff0a48a6

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

63

64

65

66

67

68

KonrtponsHas padora Ne 4. mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

Mexanuyeckas SHEprusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT 11O TEME
"DKCIIEpUMEHTAIBLHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKOW 1
MOTEHIIUATIBLHOU YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
mockoctu"

[IpomexyTouHas aTTecTanus B
(hopMe KOHTPOJIBHOM pabOTHI.

PesepBHblit ypok. Pabora ¢
TEKCTaMM 110 TeMe "MexXaHn4ecKoe
nBIKeHHe"

PesepBHblit ypok. Pabora ¢
TexcTaMu 1o Teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12

03.05.2024

08.05.2024

10.05.2024

15.05.2024

17.05.2024

22.05.2024

24.05.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4ffe

bubanoreka LIOK
https://m.edsoo.ru/ff0a4ee6



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




