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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOyYarolUuXcsi M OpPraHU3alui0 U3yYeHUS
Gbu3MKKM Ha NESITeNbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yuduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY IPEIMETY .

®du3zrka sSBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
MPEeNOCTaBIsieT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHsS HAyYHOTO METOoja
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 raaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

® HAy4YHO OOBSACHSTH SIBJICHUS;

® OIICHMBATh U MIOHUMAaTh OCOOCHHOCTH HAYYHOT'O MCCJICI0BAHU;

® UHTEPNPETUPOBATH  JIaHHBIE W MCIOJB30BaTh  HAy4YHBbIE
JI0Ka3aTesIbCTBA JIJISl TOJTy4EeHHS BBIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  00II€00pa3oBaTENbHBIC MPOTPAMMBI, YTBEPKIAEHHOW pEIICHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).

Hean usyyenus pusuku:



NpHOOpeTEHNUEe HHTEpeca M CTPEeMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIC IMO3HAHUS ¥ (DOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBIICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYCeHUs
OCHOB CTPOCHHSI MaTepHH U (DyHTaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BHTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHATILHOM JICATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JTaldbHEHIIIEMy OOYYCHHUIO B 3TOM HalpaBJICHHH.

JlocTiokeHHe 3THX Iejiel mporpaMMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o01rero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIASAYIONTUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

npuoOpeTeHNE YMEHUN ONMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTECUITUX PACUYCTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COAepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHHBaHUE UH(OPMAITNH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOIN HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAENIO).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIbHBINA XapaKTep, YUUTEIb JIeTIaeT BEIOOP MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4Jaronuxcs, CHUCKa AKCIEPUMEHTATBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO I'OCY/JIapCTBEHHOTO AK3aMeHa Mo (PU3MKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoapl. OU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usmueckux BeauuuH. Puznyeckue
npuOopsl. [lorpemHocTs u3mepennii. MexxayHapogHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH HU3Yy4alOT IPUPOAY.
EcTecTBeHHOHayuyHBId METOJ| IMO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaboaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuveckne, TEIJIOBBIE, OJJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC
SIBIICHUSI.

2. Ouznyeckue mpuOOPHl M MPOIEAypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

Omnpenenenre 1EHbI AEHUS Kbl U3MEPUTEIBHOT0 Tproopa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoOB MajbIX TEI.

N3mepeHne TtemmnepaTypbl IMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBI.

6. IlpoBenenue uccieqoBaHMs O MPOBEPKE THUIIOTE3BI: NAJIHHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
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Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUH BelllecTBa.

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

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddys3us. BzaumoneicTBue dacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTATIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.



Hemoncmpayuu.

1. HaGmroneHnne OpOyHOBCKOTO JIBHKEHHUS.
2. Habmonenue nuddysun.
3. Habmonenue  siBieHUN,  OOBACHAIOMIMXCS  MPUTSDKCHUEM WK

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopnvie pabomul u onvimel.

1. Ouenka JuameTpa aromMa METOAOM PsIoOB (C  HCIOJIb30BAaHUEM
dboTtorpaduii).

2. OnbITHI 110 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHUe U B3aUMOAECTBHE TeJl.

Mexannueckoe NnBWKEHUE. PaBHOMEpPHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKCHHUSL.

SlBnenue wHepruu. 3aKOH WHEpUUH. B3anMoAeHCTBUE TeN KAk MNpUYMHA
M3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0bEMa BelecTBa.

Cuila Kak XapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3mMepeHune Cuiibl ¢ MOMOLIBIO AUHAMOMETpA. SBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepeHne cKopoCTH NPSAMOJIMHENHOTO ABUKEHHUS.
HabGntonenue siBjeHUs] HHEPLIMH.

Hab6nronenmne n3MeHeHnsi CKOPOCTH TIPU B3aUMOICHCTBUU TElL.
CpaBHEHHE Macc 0 B3aUMOJIECHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

ook wnE

Jlabopamopnsie pabomel u onvimel.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUKEHHUSA (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WIM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
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Omnpenenenne IOTHOCTU TBEPAOTO TeNa.

OnbITEI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pPACTHKEHUS (Iedopmaiun)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

OneITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJBXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIUXCSI IOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ) KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIICHUSI U YBETUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3aAylHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmatomuecs cocy/ibl.

['mapaBauyeckuit mpecc.

[IposiBienue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYciioBue miaBaHus TEN: MJIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOMIEH  CWibl, JEUCTBYIOLIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, IEMCTBYIOILIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI,
JNEUCTBYIOIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
JKUJIKOCTh YaCTH TE€Ja U OT IIOTHOCTH KUIKOCTH.



5. KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKH H
OIIpEelEIIEHUE €€ IPy30NO0ABEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. llpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. [Ipocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannyeckass 3Heprus. KuHeTnueckas W MOTEHUUAIbHAs JHEPIHUS.
[TpeBpareHre 0JHOTO BU/Ia MEXaHUYECKON SHEPTUU B Ipyroi. 3aKOH COXpaHEHUS
HHEPrUH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

HccnenoBanne yciioBU paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHH.
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Pa3znen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. BuyTpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIIHS, N3JIyUYCHHUE.

KomuuectBo TemioThl. YaelbHasd TEIUIOEMKOCTH BelecTBa. TeINIO0OMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. HMcnapenue. Kunenue. YiaenpHas TerioTa



napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOIo
JTABJICHHUS.

BrnaxxHocTts BO31yXA.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ TtemmoBoro nBurarens.
TernnoBble ABUTATENHN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPAILLEHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

o0 E
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Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

HabGmronenue siBjeHUI cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.
Habnronenue TemioBoro pacupeHus Teml.

W3meHeHne AaBieHUs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHWM WIIU
OXJIQXKICHUU.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH padOTHI.

. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUJIAMH.

10 CpaBHeHHE TEINTIOEMKOCTEH pa3IMYHBIX BEIICCTB.
11.HaOmronenye KUeHuUs.

12.HabmroaeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHUH.
13.Moienu TEeIIOBBIX ABUTATENIEN.

Jlabopamopnvie pabomel u onvimel.

A

o b

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BBIPAIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUNMOTE3bl JUHEHHOM 3aBUCUMOCTH JUITMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
TeruIonepeaaYr ¥ paboThl BHCITHUX CHJI.

HccnenoBanre SBISCHUS TEIUIOOOMEHA IIPH CMEIIMBAHWUK XOJIOTHON M
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METATUTMUECKUM LIHJITHHAPOM.

10.Omnpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.



11.UccnenoBanue mpoliiecca UCrapeHus.
12.0Onpenenenne OTHOCUTEIBHON BIAYKHOCTH BO3/1yXa.
13.Onpenenenne yaenbHON TEIUIOTHI MIABJICHUS JIbJA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

Dnektpudeckoe mosne. Hampsok€HHOCTh anekTpudeckoro moiis. I[lpuHiumn
CYHEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu saeKTpuyecKux 3apsoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpOBONHMKM W  JMRJIGKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHBIICHHE BellecTBa. 3akoH Oma
s ydactka uenu. llociienoBarenbHOe U MapalljieIbHOE  COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoymns—JleHna.
DneKTpudecKre Ny U MOTPEOUTENH IISKTPUIEeCcKor sHepruu B O0bITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHbIE ~ MarHuThl.  B3aumoaeWcTBHE  MOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Ted.

JIBa poa 3JIEKTPUUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKTpocTaTHiecKast HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsSI0B.

[IpoBOAHUKY U TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUYECKOTO MOJIS.

M cTouyHMKH TOCTOSSHHOTO TOKA.

NN



9.

JlencTBUs SIEKTPUUECKOTO TOKA.

10.2OneKkTpruYeCcKuii TOK B KUIKOCTH.

11.T"a30Bblii pa3psia.

12.VI3mepenne CUitbl TOKa aMIIEPMETPOM.

13.M3MepenHne 3IeKTPUIECKOTO HAPSDKEHHSI BOTBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anmoielicTBHE MOCTOSHHBIX MAarHUTOB.

16.MopaenupoBaHre HEBO3MOXKHOCTH pa3/iesIeHUsI MOJI0COB MarHuTa.
17.MonaenupoBaHNE MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.
18.0OmbIT DpcTena.

19.MarHuTtHoOE€ 1oJjie ToKa. DJIeKTPOMarHur.

20./leiicTBHE MArHUTHOTO TI0JISI HA TIPOBOIHUK C TOKOM.
21.9nexkTpoaBUraTesb MOCTOSHHOTO TOKA.

22 .VccnenoBanue SBICHUS ICKTPOMATHUTHON WHTYKITHH.
23.0mpiTer Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HHKHOBCHU.

25.0nekTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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9.

OnpiTel MO HAONMIONCHUIO DJCKTPU3AIMM TeA HWHAYKIUWEH U MpHU
COIIPUKOCHOBEHUM.

HccnenoBanne JEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU W
JTADJICKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OnBbITHI, J€MOHCTPUPYIOIIHNE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUW IIPU  IOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JJs CUJIbl TOKA MPU NAPAIUICIbHOM COCIUHEHUU
PE3UCTOPOB.

10.Ompenenenre paboOThI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
11.0npeneneHre MOIIHOCTH DJICKTPUUYECKOTO TOKA, BBIJACISEMOM Ha

pe3ucTope.

12.UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT

HaIpsHKEHUs Ha HEW.

13.0Omnpenenenune KIIJ[ narpeBaTens.



14.VccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.

15.3yyeHne MarHUTHOTO TOJsi TOCTOSIHHBIX ~MAarHUTOB IIPU  UX
00BbEIMHEHUH U Pa3/ICIICHUN.

16.VccnenoBanne NeHCTBHSI SIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.00bITbI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKA W HalpaBJiCHUS TOKa B
KaTyIIIKE.

18.M3yuyenue necTBUS MAarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.

19.KoHcTpyupoBaHue U u3y4eHue padoThl JJIEKTPOIBUTATENS.

20.1zmepenue KIIJI anmekTpoaBUraTeIbHOM YCTaHOBKH.

21.00bITHI TIO MCCIENOBAHUIO SIBIICHUS DSJCKTPOMArHUTHOW WHIYKIIUU:
UCCIICOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe BrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m wactora oOpalueHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpetuii 3akon HerotoHna.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Comnua. IlepBas kocmumueckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. L{eHTp TsixecTH.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbHas SHEPTUs Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou npykuHbl. Knnertnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.



o 0k w

8.

9.

Hab6nrogeHne MeXaHU4eCKOro JBMIKEHUS Tela OTHOCHTEIIBHO Pa3HBIX Tell
OTCUETA.

CpaBHEHHME TyTe W TPACKTOPHI IBWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHKEHUS.
WccnenoBanre MprU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUSI.

Hab6mronenune nBmkeHus Tea Mo OKPYKHOCTH.

HabnroaeHne MeXaHHUECKUX SIBIICHHM, TPOUCXO/ISIINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM HW YCKOPEHHOM JBMKCHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JCUCTBYIOIICH Ha HETro
CHJIBL.

HabGmronenue paBeHcTBa CUII PU B3aUMOJICHCTBUU TEIL.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

10.ITepenava ummnynbca Mpy B3aUMOCHCTBUH TE.

11.TTpeoOpa3oBaHus SHEPTUH PU B3aUMOJICUCTBUU TEIL.

12.CoxpaHeHne UMITyJIbCa TP HEYTIPYTOM B3aUMOICHCTBHUH.
13.Coxpanenne uMITyJibca Ipu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUH.

14 . HabnroeHne peakTUBHOTO ABUKEHUS.

15.CoxpaHeHre MEXaHNYECKON IHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHre MEXaHUUECKON YHEPTUH NIPH IBH)KEHUU TeJla o1 JeHCTBUEM

MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

© o N

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TEJIEKKU.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKka WM JABUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBI>KCHUHU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM JBHXKEHHH Oe3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGuIEeHTa TPEHUS CKOJTBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHUM Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10.Onpenenenne pabOThl CUJIBI  YNPYrocTH IMpU HOABEME TIpy3a C
MCITOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11.M3y4yeHue 3aKOHAa COXPaHEHHSI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHMI: Iepro,
4acToTa, aMIUINTy1a. MatemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NP KOJIEOATETbHOM JBUKECHHUH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHbIe  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJl€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHAa. OTpakeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu.

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

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BIHYKICHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

ok own

Jlabopamopnvie pabomel u onvimel.

1. Onpenenenue 4YacTOoThl M MepuUoJa KoJeOaHWNW MaTeMaTUYECKOro

MasiTHHKA.

OmnpeneneHue 4acTOThl U MEpUOAA KOJIOaHUN NPYKUHHOTO MasiTHUKA.

3. HUccrmenoBanue 3aBHCHMOCTH TIepHO/Ia KOJICOAHMIA MTOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasgTHUKA
OT Macchl rpysa.

5. IlpoBepka He3aBUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoia  KosjeOaHwuid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. N3mepeHune yckopeHus CBOOOIHOTO TaJCHUSI.

N

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. V3yyeHue CBOMCTB A3JCKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHMIIEHOTO
tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  momenr  cBera.  HMcrounmkm — cBera.  [IpsamosmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxXeHHE cBeTa. Vcronb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. OnTuyeckas cucrema (oToanmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomrydenue n300pakeHuit B INIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyeckuii CBETOBOA.

Xon myueil B cobuparomieil JnH3e.

XoJ Jiy4er B pacCErBArOIIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

. [Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10.Monenb riasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue O6enoro cBeTa Npu CI0KEHUH CBETA Pa3HbBIX I[BETOB.

wCoNOOR~LODE



Jlabopamopnwie pabomul u onvimel.

1. WccnenoBanne 3aBUCUMOCTH YIjla OTPaXXEHHUs CBETOBOrO Jyya OT yrIja

naJeHUsl.

N3yuyeHune XxapaKTepruCTUK U300paXKeHus IPEeIMETa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHMOCTH yTJia MPEJIOMIICHHS] CBETOBOTO Jy4ya OT yria

NaJ€HUS HA TPAHULE «BO3yX—CTEKIIOM.

[Toyyenue n300paxeHuit ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTUYECKON CHIIBI cCOOMparolei

JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIONCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

o b N

o

Pasznea 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue u MoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAnpa. M3orombsl.  PannoakTuBHBIE
npespaieHus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPaaMOAaKTUBHBIX H3JIYYEHUW HA JKUBBIE
OpPraHU3MBI.

Jemoncmpayuu.

CnexTppl U3Iy4EHUS U MTOTJIOIEHNS.

CnexTpsl pa3Iu4HbIX Ia30B.

CnekTp Boaopoa.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Perucrpanus usimydeHus: IpUPOAHBIX MUHEPAJIOB U IMPOAYKTOB.

ok wnhE

Jlabopamopnsie pabomel u onvimel.

=

HabmroieHue CrTomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUEHUSI.

2. UccnenoBanne TPEKOB: M3MEPEHUE HHEPTUM YACTUIBI 11O TOPMO3HOMY
nyTH (1o ¢potorpadusim).

3. HU3mepenue paanoakTuBHOTO (OHA.

I[HoBTOpHUTEIBLHO-00001IAOINMH MOAYIb.



[ToBTOpHUTENTHEHO-0000MIAIOINK MOAYJIb TIPEIHA3HAYCH JIJII CHCTEMAaTH3aIUH
u  0000IEeHWS TPEIMETHOTO  COACPKAaHWA W OMbITa  JICSITCIBHOCTH,
IPHOOPETEHHOTO TIPH U3YYCHUU BCETO Kypca (PH3MKH, a TaKXKe I TMOJTOTOBKA K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy 10 (u3uKe i1 O0O0ydJaroImxcs,
BBIOPABIIKX ATOT yUYEOHBIN MPEaMET.

[Tpr W3ydeHUH JTaHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESATSIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEAMETHBIX U
METAINPEAMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  OOydeHHUs, (GOPMHPYETCS
CCTCCTBEHHOHAYYHAass TPaMOTHOCTh. OCBOCHHEC HAyYHBIX METOIOB HCCJICIOBAHHMS
SIBJICHHMA TIPUPOABI M TEXHHUKH, OBJIAJCHUE YMCHUSIMH OOBSCHATH (DU3NYCCKUE
SIBJICHHSI, TIPUMCHSS TIOJyYCHHBIC 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMIIHATBHO ACATCIBPHOCTHBIN XapakTep JaHHOTO pasjielia peaanu3yeTcs
3a CYéT TOro, 4YTo OOyYaIONmIUEeCs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npeiaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBICHATH
bu3nyecKre ABJICHHUS B OKPYIKAIOMICH MPUPOJIC U TTOBCSTHEBHOM JKHU3HM,

UCIIOJIb30BaTh HAyYHBIC METOJIbI UCCIICTIOBAHMS (DU3UUCCKHUX SBIICHUH, B TOM
YHCIIC IS IPOBEPKHU TUITOTE3 U IMOTYICHHS TSOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAy4YHBIC OCHOBBI HAMOOJICC BaKHBIX JOCTHIKCHUH COBPEMEHHBIX
TEXHOJIOTH, HAIIPUMEP, IPAKTUICCKOTO HCITOIB30BaHUS PA3IMYHBIX HCTOYHHUKOB
SHEPruy Ha OCHOBE 3aKOHA IIPEBPAIICHHS M COXPAHCHHS BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMNSA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.
B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B

YacCTH:
1) naTpuOTHYECKOT0 BOCIIMTAHMS:

® I[POSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
duznyecKoil HayKu;

® [[EHHOCTHOE OTHOIIECHHE K JTIOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

® OCO3HAaHUE BAXKHOCTU MOPAIBHO-ITUUECKUX MPUHLUIIOB B JAESITEIbHOCTU
YYE€HOrO;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

® BOCIPHUSATHUE JCTETHUECKUX KauecTB (PU3MYECKON HaykKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

® OCO3HaHUE IIEHHOCTH (PHU3NYECKON HAyKHM KaK MOITHOTO HWHCTPyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIECH COCTABIIAIOLICH
KYJIbTYPBI;

® pa3BUTHE HAy4YHOM JIOOO03HATEIBHOCTH, HWHTEpPEca K MCCIEI0BATENbCKON
NEeSATENbHOCTH;
5) ¢opmupoBaHus  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

® OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO TMOBEJICHUS Ha
TpPaHCTIOPTE, HA JIOpOTax, C JICKTPUUECKHUM U TEIUIOBBIM 00OPYIOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

e chopMUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APyroro YeJaoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:

® AKTHBHOE€ Yy4YacTH€ B PEUICHWH NPaKTHUUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHW3alid, Topoja, Kpas) TEXHOJOTHYECKOW |
COIMAIbHON HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

® UHTEpEC K MPaKTUYECKOMY M3y4YEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;
7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:



® OpHEHTaMs Ha TpUMEHEHUE (U3MYECKUX 3HAHWHA [JIs pelieHUs 3aaad B
00JIacTH OKpY>Kalollled Cpeibl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

® O0CO3HaHHE TJI00AJBLHOIO XapakTepa JKOJIOTHYECKUX MpoOJeM U IMyTeH HX
pelieHus;

8) amanTanum K M3MEHSIIOIMIMMCS YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

® TOTPEOHOCT, BO B3aMMOJICHCTBHHM TIPH BBIMIOJIHCHUHM HCCJICIOBAHUA U
MPOEKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IPYTUX;

® T[IOBBIIICHHME YyPOBHA CBOE€M KOMIIETEHTHOCTH Yepe3  IMPAKTUUYECKYIO
JIeSITCIILHOCTD;

e MOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWUM, B TOM 4HCIIe (OPMYJIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0OJacTh
bu3uKu;

® [UIAaHMPOBAHHUE CBOETO PAa3BUTHS B IPHOOPETCHUN HOBBIX (PM3HYECCKUX 3HAHUM;

® CTPEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBS3HM IIPHUPOIbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

® OIECHKAa CBOMX JCHUCTBUM C Y4YE€TOM BIHMSHUSA HAa OKPYKAWOIIYI Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICACTBUHA.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOCHUS TpOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIIbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4YCOHBIC  JICUCTBUS,  PETYJISTHBHBIC
YHUBEpCaJIbHBIC yUCOHBIC JICHCTBHSI.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE e CTBUS

ba3zoBble JJornueckue aeicTBUA:

® BBHUIBISITH W XapaKTePU30BaTh CYIICCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BNIEHUI);

® YCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK KIaCCH(PHUKAIIMN, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

® BBHISBIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pacCMaTPHUBAaEMbIX (paKTax,
JTaHHBIX W HAOJTIOICHUAX, OTHOCAIIMXCSA K (DU3HUUECKUM SIBIICHUSIM;

® BBIIBISITH NPHUYUHHO-CJICIACTBEHHBIC CBS3M TPH HW3YyYCHUU (PU3NICCKUX
SIBIICHUH ¥ MPOIIECCOB, JIEIAaTh BBIBOJBI C HCITOJIb30BAHUEM JICTYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUCHUH, BBIIIBUTATh THIIOTE3bI O B3aWMOCBSI3SIX
(bU3UYECKUX BEIUYWH;



CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4yeOHOM (uznueckoin
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
MOJIXOJISIIIIETO C YYETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOXKHBIN
bu3nyecKuit IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMALHUIO,
MOJTyYEHHYIO B XOJI€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYIIHPOBATh 00OOIIEHHUS U BBIBOJBI IO PE3yJbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IIPUMEHATD Pa3JIMYHbIE METO/bI, UHCTPYMEHTBI U 3aIPOCHI IIpU IOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MNPEMAJIOKEHHON yueOHOM
¢duznueckoil 3a1auu;

aHAIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM IIPENCTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIOXKHBIMH
cXeMamu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 MX KOMOMHALUSIMU.

KoMMyHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIEe JeHCTBUS:

B XOA€ OOCYXXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBaTh HJEH, HALIEJICHHbIE Ha PELICHUE 3a/ayd U TNOJJEp KaHHE
OarokeIaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Janora, oOHapyKUBaTh pa3Inyue U CXOACTBO MO3UIIMIL;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJMYHO MPEJICTABISATh PE3YbTAThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITa
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUIYyaIbHOM paboThl MpU PELICHUHW KOHKPETHOM (U3MUeCcKOM
pOOJIEMBI;

OPUHUMATD L€ COBMECTHOW N1€ATEIbHOCTH, OPTraHU30BBIBATH JIEHUCTBUSA
no €€ J[OCTIKEHUIO: paclpeAensiTh poyu, oOCYXIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABIICHUI0O W KOOPAWHHPYS CBOM JEUCTBUA C JPYyTHUMHU
YJI€HaMU KOMaH/bl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJECHCTBHUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeiiCcTBUSA

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOMNX
TUTSL petieHust (GU3NIECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3IMYHBIX MOAXOAAaX TMPUHATUS  PEIICHUMN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HICSCKON 3a7a9d WA
IUTaHa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATH MIpeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Npeyiararh IjiaH €€ U3MEHEHNUS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITENBHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSAM;

CTaBUThH €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYToro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU pEelIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEPXKJICHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHust B 7 Kj1acce mpeIMeTHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

UCTIONB30BaTh  MOHATHS:  (U3MUeckne ¥ XUMHYECKHE  SIBICHHSA,
HaOMOIeHNE, DKCIIEPUMEHT, MOJENb, TUIOTe3a, €AMHMIBI (PU3UIEeCKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BemlecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MNPSAMOJIMHEHHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAs
cuJa, nedopmans (ympyras, IJlacTUyecKas), HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;



paznuuath sBiaeHUs (AuQQy3us, TEMI0BOE ABUKEHHE YaCTHUIl BELIECTBA,
PaBHOMEPHOE  JIBHOKCHHE, HEPaBHOMEPHOE  JIBHDKCHHE,  WHEpLMS,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, IMepenaya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
razamu, artMocepHoe [aBieHHE, IUIABaHME TeJl, IPEBpAIICHUS
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM M HEXUBOU
OpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PBIO, phluard B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]1a4y B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUII;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUSA, UCIIOIb3YS
¢uznyeckue BeIMYUHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWila TpeHWs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKas: M TNOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIB3YEMBIX  BEJIMYMH, HX
0003HAaYEHUsI U EIWHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEJIMYMHAMM,
CTPOUTH TpapyKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOKEHUs CW (BAOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TOE€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM [JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3aMKChIBATH €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKHX IIAaroB C OMOpOoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3ys 3aKOHBl H
dbopMyIibl, CBs3bIBarOlME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUIeHUs 3a/1ay, OLIEHUBATh PEATHCTUUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
bu3NYECKUX METOAOB, B ONTMCAHUH UCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoTesy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKA B XOJ€ OIbITa, JENaTh
BBIBO/IBI IO €T0 pe3yJIbTaTaM;

OPOBOJAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUH WU
duznyeckux CBOMCTB TeN: (dopMyupoBaTh pOBEpsieMbIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MIPENI0KEHHOTO 000PYJOBAHMUS,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tena,
00bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
nU(POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHW JIBHJKCHHS TeENa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YJUIMHEHHS NPYXKUHBI, BBITAIKUBAIOMIEH CHUJIBI OT 00bEMaA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUs TEJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOTO MCCIEIOBAaHUSA, COOUpATh YCTAaHOBKY H
BBIMOJHATh M3MEPEHUs, CileIysl MPeaoKEHHOMY IJIaHy, (UKCHUPOBATH
pe3ynbTarhl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJE
NpeJIOKEHHBIX TaONull U TpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaMm
VICCJIEIOBAHNS;

POBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JABJIEHUE  BO3AyXa, BbITAJIKMUBAIOUIAs  CHJIA, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOA(D(UIMEHT MOJE3HOTO JEHUCTBHS
NPOCTBIX MEXaHU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKIUHU: TIpH
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYEHUE HCKOMOU BEJIMUMHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh MPUHLMIBI JACHUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phluar, NOJABUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA KX ONUCAaHUA (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHHUS



O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAUMBIE (DPU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

® TPUBOAUTH MpUMepbl  (HAXoAUTh UWHPOPMANUMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 oOecriedeHusi 0€30MacHOCTH MPpHU OOpaIleHnH ¢ MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COONIIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYIKAIOILEH CpeEAE;

® OCYyIIECTBIATH OTOOp HCTOYHUKOB uHH(popmauuu B VHTEepHETE B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIHXCS
3HAHUM W TOyTEM CpPaBHEHMS pA3JIMYHBIX HCTOYHUKOB BBIIEIAThH
uHpOpMAIIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

® JCIOJb30BaTh NPH BBINOJIHEHUN Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTEpHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

e C037aBaThb COOCTBEHHbIE KpPaTKHWE MUCHbMEHHBIE U YCTHBIE COOOILIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UUECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JenaTh KpaTKUe COOOIICHHSI O PE3yJIbTaTax MPOEKTOB
WIM y4YEeOHBIX MCCIENOBAaHUNA, MpPU H3TOM T[PAMOTHO MCHOJb30BATh
W3YUYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

® IpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB U MCCIEAOBAHUN pacIpeaessiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUI, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K koHIly 00yueHus B 8 kiiacce nmpeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

® JCMOJIb30BATh MOHSATHS: Macca U pa3MePhbl MOJICKYJI, TEIJIOBOE JIBUYKECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKUE U
aMopdHbIE Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM TIap, BJIAXHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPrUs, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBINA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, MPOBOJHUKHU
Y TIUBJIEKTPUKH, IIOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TOJIE;

® pazInyuarh ABJICHUS (TEIJIOBOE pacUIMpeHHe W CKaTue, Teruionepesaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHWE, KANIWUISAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, IUIABJIEHUE, KpUCTauin3auus (OTBEpAEBaHUE), KHUIICHHE,
TeTJIonepeaaya (TeTUIONPOBOHOCT, KOHBEKI[HS, U3JIyYEHHUE),
DJIEKTPU3ALMA TEJ, B3aUMOJAECHUCTBUE 3aPSIA0B, IEUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAsI UHIYKIIUS)



[0 OIIMCAaHWI0 MX XApaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh TMPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpYy’>XKalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPHUPOIE:
IIOBEPXHOCTHOE HATKCHUE W KaWULIPHBIE SBIECHUA B IIPUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES], CHETA, SJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJIoCcOB, posib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emie, MOJISIPHOE CUSHUE, NIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOICTBA TEN U (PU3NYECKUE SIBJICHHMS, UCIOIB3YS
(du3nUecKue BETUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI SJHEPTUsl, KOJIUYECTBO
TEIUIOTHI, YJEJbHAsg TEIUIOEMKOCTh BELIECTBA, YJIEJbHAas TEIUIOTa
IUIaBJICHUS, YJ€NbHAsl TEIoTa MapooOpa3oBaHus, yJelbHas TEIMIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHUM 3apsn,
CUJIa TOKA, DJIEKTPUYECKOE HAIIPsDKECHUE, COINPOTHUBIICHUE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABHWIBHO  TPAKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEIUYHH, O003HAYEHUS U €IMHUIIBI
(GU3MYECKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTHh TIpaduKku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJisd yyacTKa LIeNH, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHHEpPrMHd, IpPU HTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalMi NPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYEeCKUux
1aroB ¢ Oomnopoi Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUIA,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBUS 3a/ladyd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsi €€ peuieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
HOJIy4YE€HHOE 3HaUEHUE (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3YysI OMHCAHHME HCCIETOBAHMS, BBIICISATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOPSJIKA
IIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

MPOBOJUTH OMBITHI 1O HAONIONEHUIO (PU3MYECKUX SIBICHUW WM
(bu3MYecKUX CBOMCTB Tell (KanWJLISIpHBIC SIBICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU MU3IYYEHUH OT LBETa H3Iydaromen (MOTIONIAroIei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUAKOCTU U
IIom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TN W B3aUMOJICHCTBHE
AIEKTPUYECKUX 3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa 3JIEKTPOJBHUIATENsl MOCTOSHHOTO TOKa):  (OPMYIUPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ IPSAMBIE  W3MEPEHHs]  TEMIEpPATypbl, OTHOCHUTEIbHOMN
BJIQXHOCTH BO3JyXa, CHJIBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpPYyroi C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHNE TOCIEAOBATENIBHOIO MW IAPAJUIEIBHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATHh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUUMH (yAesbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, ClIeysl NMPEIJIOKEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

XapaKTepU30BaTh MPUHIMUIB JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMETp,
BOJIbTMETP, CUETYMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HArpEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),



UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUW U HEOOXOIHUMBbIE
duznyecKkre 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHUCTBA M HM3MEPUTEIIbHbBIC
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUIKOCTHBIHA
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPCHHETO
CrOpaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl SJIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTeNIbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;

® TMPUBOAWTH MNpUMEPHl  (HAXOAWUTh HWH(POpPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HU 1)1 obecriedeHusi 0€30MacHOCTH TP oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY’KAIOILIEH Cpee;

® OCYIIECTBISATh MOUCK uUHGOpPMAIMU (DUIUYECKOTO COACpKAHUS B
WNuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH H MyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITH HEJIOCTOBEPHOM;

® HCITOJIH30BaTh MPHU BHIOTHCHUH yYCOHBIX 3aJaHUN HAYIHO-TIOMYJIIPHYIO
auTepatypy  (GU3MYECKOrOo  COACp)KAaHUS, CIPABOYHBIC MaTepHuallbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi THGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

® Co3/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0o000mass wHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
collepKaHWsi, B TOM 4YHCJE MYOJUYHO TPEACTABIATh PE3YJIbTAThI
MPOCKTHOM WJIM HMCCIEOBATENBCKON NIEATETLHOCTH, TP 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

® TIpU BBHINOJHEHUH YYEOHBIX TPOCKTOB W HCCIEAOBAHUN (DU3UICCKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJla4aMU, CJIETUTh 3a BHIMIOJIHEHUEM ILJIaHA JICUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKJIad B
NeSATeTbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOJIEHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHily oOyueHuss B 9 Kjacce npeaMeTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHU:
® UCTONB30BaTh TIOHATHA: CHCTEMa OTCY€Ta, MaTepHalbHas TOYKa,
TPACKTOPHS, OTHOCHUTEILHOCTh MEXaHWYECKOTO ABIMKEHUsA, MedopManus
(ynpyrasi, mjacTaueckas), TpeHHUE, ILEHTPOCTPEMHUTEIbLHOE YCKOpPEHUE,
HEBECOMOCTh M TEpETpy3KH, IIEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TETO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, JJIEKTPOMATHUTHHIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJMM30PYKOCTh U JaTbHO30PKOCTh,



CHEKTPhl UCIYCKAHUsI M TMOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIBL, IEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHKEHHE, CBOOOJIHOE
NaJIEeHUE TEJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aHUMOJICHCTBHE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIGHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXEHHE, OTpaKCHHE
3ByKa, NPSIMOJMHENHOE pacIpOCTPAaHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3loKeHUe OeJIoro CBeTa B
CIEKTp H CJOXEHUE CIHEKTPAJIbHBIX I[BETOB, [HUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HYECKOE SIBJICHHUE;

pacno3HaBaTh IPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBIECHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3JIYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MTHOBEHHas CKOPOCTh Teja IpHu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, MNOTEHLUANbHAs HHEPrus Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPY>KMHBI, KUHETHYECKas SHEPrus, IOoJHAsg MEXaHW4YecKas »>Heprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMJICHUS CPEebl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYHMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHIO3ULUH CHJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbI OTPAXKEHUS U



IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MacCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJayd  (OMHUparolIuecs Ha CcuctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATh KPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIIME MM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTH TOJYUYEHHOTO 3HA4YeHUA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3YysI OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pEe3yNbTaThl HAOMIOIEHUH U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXpaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY H3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJsbTaThl,
bopMyIHpPOBATH BHIBOIBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMol BeIMYUHbI ((POKYCHOE pacCTOSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBeTa OT yriia MaJCHUs W yria MpeIoMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3ynbTaThl MOJYyYEHHOW 3aBHCHUMOCTH



¢u3nUecKux BeNWYMH B BUAE TaOIUI U TpaduKOB, J€1aTh BHIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHHUsS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa HU
nepuosl KojeOaHM MaTeMaTHYecKOro M MPYXKMHHOTO MAasTHUKOB,
ONTHMYECKass cuja CcoOuparolme JMH3bI, PAaJUOAKTUBHBIA  (OH):
IUITAHUPOBATh HM3MEPEHHs, COOMpPATh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBITOJIHATh U3MEPEHUs, CIeays MPEATIOKEHHON MHCTPYKLNHU, BBIUYUCIATH
3Ha4YeHHE BEIMYUHBI U aHATM3UPOBATH MOJIyYEHHBIE PE3YIIbTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HM3YyYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie M COOMpAroLIel JIUH3E;
OPUBOIUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3I0pPOBbS U COOIIOACHHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KalolleH cpejie;

OCYIIECTBIISATh TOWUCK HMHPOpPMAIMK  (PU3NIECKOTO COACpKAHUSI B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH TMOJyYCHHON HHPOpMAIMH Ha OCHOBE
UMEIOINXCS 3HAHUN U TOTIOTHUTEIFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YUY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBanus HH(GOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;



® C03/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COACpIKAHMS,
myOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPU  OTOM TPAaMOTHO  MCIIOJIB30BATh  HM3yYECHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (PU3HKd U CONPOBOXKAATH
BBICTYIUICHHE IIpE3eHTale ¢ Yy4éToM OCOOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETTHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 . https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnmoreka [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nmudpoBbIe
Ne ni/m P Kontpoabnsie IlpakTuueckue (wpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubnuorexa [JOK
' ONMCaHUA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B % 20 1 3
3auMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHus U BOJIHBI
bu6nuoreka [IOK
2.1 M §) 7 3
CXQHHHCCKHE KOTEOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHMHICCKHE BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 2 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6


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

Pa3gea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHBI paclpoCTPAHEHUS CBETA 6 2 bubmmorexa [JOK
' pacipoctp https://m.eds00.ru/7f41a4a6
bu6nmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Uroro no pazueny 15
Pazgen 5. KBaHTOBLIE IBJICHUSA
bubmnoreka IIOK
A n 4 1
5 CITyCKaHHE U TOTJIONICHHE CBETa aTOMOM httos://m.edsoo.ru/7fA1a4a6
bubmnoreka IIOK
52 (TpoCHHE ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.3 A 7 1
JIEPHBIE peaKun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopTopuTtenbH0-0000IaI0IM i MOYJIb
6.1 IToBTOpenue u 06o0IIEHNE CONIEPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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