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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLETILIUY MTpenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUi0 H3yueHUs
bu3MKM Ha NESITeNIbHOCTHOW OcCHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3YUYEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOIO COJEpKAHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[TporpamMmma no ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MNOMOIIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH H  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
MpeloCTaBisieT HauboJsiee SICHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MpEIINojaracT OBJIaJICHHUE
CIIEIYIOIUMH KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpeNiesieHbl B KOHIEMNIMU TMpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX opranuzamusax Poccuiickoit @enepauuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydeHust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMIICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHNE
UCCIIEIOBATENIFCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHHSIM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJjbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O PO (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHH O  BO3MOXKHBIX  cdepax  Oynaymie
po(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K
JanbHeleMy o0y4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpEeTeHUE 3HAHMM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX paCUYeTHBIX 3aJady ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCITOJIb30BAHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaIuenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON JESITSILHOCTH, CBI3aHHBIMHU
C (u3MKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hexeno), B 9 kimacce — 102 wyaca (3 yaca B HEHIEINIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYaJIbHBIX OCOOEHHOCTEH
00yyYaromuxcsi, CIUcKa 3KCIEePUMEHTAIBHBIX 33/aHUH, MpejiaraeMbIX B paMmKax
OCHOBHOT'O TOCYIaPCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
®Ou3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpenHocTs u3mMepeHnit MexryHapoiHasi cCucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPO.Y.
EcrecTBeHHOHAYy4HBIM METOJ MO3HAHMS: HAOIIOJICHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUeCKUX SIBICHUM C MTOMOIIIBbIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIUJIOBbIE, SJEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue nmpuOOPHl U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmpenesieHHE EHBI IeJICHUS IIKaIbl K3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue TeMmeparypbl HpH MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJETA
IIapuKa, MyImeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkenne yactul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumonelicTBue uacTHil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HaOmionenue — siBIeHUN,  OOBSACHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOAEHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbITel 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsAsI CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHM. Pacuer myTtu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaK NPUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0ObeMa BelIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TshKeCcTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepenune CKOpOCTH MPAMOJIUHENHOTO JIBUKECHUS.
3. HaGmionenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHSI (IIApHKa B KUIAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M Tak Jiajee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM LIapuKa 0o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (nedopMariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaByieHUe TBEPABIX TeJI, }KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemmepaTrypbl. Ilepenaua paBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriayOunbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmochepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHS
BO3MyImIHONW 000y0ukn 3emiu. OmbiT Toppuuemmu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJ0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHUE TeN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEH HA  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOLIEN HA TEJO
B JKMJKOCTH, OT MacChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpPYKEHHOM B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UIM KOHCTPYUPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro nedctBus (maiee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue yciioBuid paBHOBECHUS pblyara.
3. H3smepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KVIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOTo, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya " COBEpILIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBneHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TernoBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUSL.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teu.

W3meHenue naBieHus Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayu.

OxJ1aXkJIeHuEe TpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKECHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUS BO3JQyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

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

Habmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPrud Tella B Ppe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIHITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnekTpuzanus Teil. J[Ba poaa dJEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TEIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHiun
CYNEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOTO TOKa. JIEMCTBUS 3JIEKTPUUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimepoBaTtenlbHOE M MMApajuIeNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTPUYECKOrO ToOKa. 3akoH Jlxoyns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE ~ MarHATHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM ¥ €r0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oJe  JJIEKTpUYecKoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenne snekrpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTPOreHEPATOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUH.

Hemoncmpauuu.

DJeKTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEUCTBUE NEKTPOCKOIIA.
DnekTpocTaThyecKasi MUHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 271eKTpUIeCKOr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJII0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbI TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOITHE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBwia CIHOXKECHUS HAIPSHKEHUH IIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJiss CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeMCTBUS MarHUTHOTO TOJIL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXEHUE MO OKpY>KHOCTH. llepron u yvacrtota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akon Herorona. Tperunii 3akoH HerotoHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbee tena. M3menenne mmmyinbea. UMmynibe cuiibl. 3aKOH COXpPaHEHMS
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJIa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrUs CxKaToOW NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIHUH.

Hemoncmpauuu.

1. HaGmroneHue MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpoCTH M YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUYKEHUSI.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKuX SBICHHUMA, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIIECH Ha HETro
CHUIBI.

Hab6mronenue paBeHCTBA CHIT TIPH B3aMMOICHCTBUH TElI.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaua uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHHe UMITyJIbca MPU a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYEeCKOM SHEPTUH TIPH ABMKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUINET0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBUKEHUU TIO
HaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kod(hGUIIEeHTa TPEHUS CKOJIbKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenienre padOThl CWIBL YINPYrOCTH TMPU MOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue KoJ1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaTeMaTnuecKui U NPYyKUHHBIM MasTHUKH. [IpeBpaienue
SHEPrUM MpH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMUYECKMX BOJIH. IIpomosibHble WM
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxenue 3Byka. MHPpa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JECHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BhIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. OmpepeneHuie 4acTOThl U IEPHOJIA KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUW TIpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLME 3aBHCUMOCTh TNepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AJIIEKTPOMAarHUTHBIX BOJH. [llkana 3J€KTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETAa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeTtoBbI€ SIBJICHHS.

JlyueBass  momenp  cBera.  Mcrounuku ~— cBera.  [IpsiMonmHerHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. Ilmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. Vcronb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom nydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. biIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEWHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparorei JIMHse.

XoJ Jy4er B pacCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPa)K€HUSI CBETOBOIO Jyda OT yria
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300PAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJTOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. IlomydeHnue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes
[[BETOBBIC (DPUIIBTPHI.

KBaHToOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusa. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespainenus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPaguOAKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3IM4YHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOMINUX U3TYyUEHUN.

6. Perucrpanus uzimydeHus IpUPOIHBIX MUHEPAJIOB U POJYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: MU3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢Gu3uke I 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yueHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHWSI, TIPUMEHSS TIOJYyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIAATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasjieia pealu3yeTcs
32 CU€T TOro, YTO OOYyYaIOIIWECs BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
duznyecKre SBICHUS B OKPY KAIOIIEH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAyYHbIC METOJIbI UCCIICIOBAHMS (DU3UUECKHUX SIBIICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKHIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, MPAKTHICCKOTO HCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaysb 3aBEpIIAeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOI'O O0IIIEro 0Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus QUMK Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 0OCYKJIEHUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  J3MOLHUOHAJIBLHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO TIOBEACHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- c(opMUPOBAHHOCTb HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yeioBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOdeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
o0JlacTH OKpy>Kalolllel Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelieHus;

e 8) amanTanmum K HM3MEHSIIOIMIMMCSI YCJIOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU TMPHU BBHIMNOJHEHUM HWCCICIOBAHUN U
MPOEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
eI TEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUN;

e - OIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOLIYyIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
o01mero o6pa3oBanus y o0ydaromierocsi OyayT copMHUpPOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCATbHBIC yUCOHBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKKM OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pACCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKJIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4deOHOM (uiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATENBCKUI HMHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMALHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOn 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHpoOpMalUu W WUIIOCTPUPOBATH pellaeMble 3aJa4l  HECIIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

B XOZ€ OOCYXXIeHusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKeIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMAaTh W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpEeNeNATh POJH, OOCYXKIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHUS] HECKOIBKHUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

Pel"yJIﬂTI/IBHl)Ie YHUBEpPCAJIbHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHus (U3NUeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IHPHUHATUSA  PELICHUN
(MHOUBUYallbHOE, TPUHSATHE DEIIEHUS B TpyMIe, MNPUHATUE peIIeHUuMN
rpyIIoi);

CaMOCTOATEIBHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3a7a4ul WIIH
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHS  (HEJOCTHKEHHS)  pe3ysbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS
(Gu3MYecCKOro UMCCIEJAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI M TAKOE XK€ MIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUsS, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYeCKasl),  HEBECOMOCT,
COOOIIAIOLIUECS COCY/IbI;

paznuuath siBiaeHus (Iuddysus, TEIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAada [OaBJiCHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamud, atMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUUH B
OKpY’XalollleM MHpEe, B TOM uuclie (U3NYECKUE SBJICHUS B TPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMoc(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUECKYIO 33/1auy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEIMUYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTU, CHJIA TSXKECTH, BEC
Tella, Cuja TpEeHUs, AaBliecHHWe (TBEPAOTrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M MOTCHIMalbHAs DHEPTHsi), MPH OMHCAHWUM MPABUIHHO
TpakTOBaTh  (PUBMUECKHH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYWH, UX
0003HaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapakTepu3oBaTh CBOWCTBA Tes, (DU3WUYECKUE SBJICHUS U TPOIIECCHI,
WCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CIOBECHYIO (OPMYIUMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCIJIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJIUTH PACUYEThl, HAXOAUTh CHPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh NPU HNOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONCHHUIO (PU3MYECKUX SBJICHUM WU
buznyecKux CBOICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIC
IPEIO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYJ0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIEpaTyphl C MCHOJIb30BAHUEM aHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEpPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Teja U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPEeAo)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO TeJa, CHIa TPEHHS CKOJIBKCHHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJI0OKEHHON WHCTPYKIUH: TIPH
BBITIOJTHCHHH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYJbI, Oapomerp,
phluar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  TMpUMEpPhl  (HAXOAuUTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPCYMBON WM MOXET OBIThH
HE0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAYYIHO-TTOMYJIIPHYIO
JUTEPATypy  (U3MUECKOTO  COJEpXkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetu MHTEpHET, BiajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOPMAIMU (HU3NIECKOTO COACPKAHUS, B TOM
yucie myOJuYHO JeNaTh KpPaTKue COOOIIEHHS O pe3yJibTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HKCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pachpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATE€IbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TTOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHUI0O HUX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBJICHUU B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUST B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MOJOCOB, PO MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MPHU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHUU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BeTUUHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeIUloTa
IUIaBJICHUS, yJeNbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHAas TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPHUIIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TMpU ONHCAHMM MPaBUWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
du3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMICTBa Teiy, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH
CTPOEHHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ omnopod Ha |—2 U3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHH,
($U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCJIOBUS 3aadyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYKHO pELIUTh MpPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSIKA
IIPOBEJCHHUSI HCCIIEN0OBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAONIONCHUIO (PU3MYECKUX SIBJICHUM WU
¢bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrJIOMIAroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPbl KUIAKOCTH H
IJIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alWs TEel W B3aUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yIbTaThl U3MEPEHUN ¢ YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COECIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHHs] (PU3NUECKUX BEIUYMH (yIesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHHUSI JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH W HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeIbHbBIM U MapayljIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs1 obecriedeHnsi 6€30macHOCTH MpU OOpaIeHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWA W TyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
cComepKaHWsl, B TOM 4YHCIAE TNYOJWYHO TIPEACTABIATh PE3yJIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUW YYEOHBIX TMPOCKTOB W HWCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB paclpefenaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTh TPYIIIbBI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIMXKCHUS, Aedopmarius
(ynpyrasi, mjiacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJHBI,
IIKaJia 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIEHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE [BIKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAXKEHHE U IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBHI, ABMKEHUE MIaHEeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHW3MOB, BOCHPUSTHE 3BYKOB IKHBOTHBIMH,
3€MJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYEcKoe NIEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUNH Ha
OpraHW3M 4YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3HUECKHUE SIBJICHUS, UCIOJIb3YSI
dbu3nueckue BENUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella MpuU
HEpPaBHOMEPHOM JIBM)KECHUM, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAsS
CKOPOCTb, CHJIa TPEHHS, CWIa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUs, BEC Tela, HMIYJbC TeJla, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUHUAJIbHAS SHEPIHUsl CKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYEeCKas SHEeprus,
NEPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHbBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
000O3HAaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMUA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCA, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsA/I0BOTO U MAaCCOBOT'O YUCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM W30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nuecKkon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$u3MYECKNX METOMOB, HCIONB3YysI OMHCAHUE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3nUecKux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HploToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
o0Opy/mOBaHUS, ONHCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIMpPOBAThH BHIBOJIHI,

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpeqHee 3HAaueHHE u3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHMOCTEH (U3MUECKUX BEIHYMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTPaKEHHUs CBETa OT yIJia MaJeHUs U yrjia MpejoMJIeHUs OT yria



NajJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSITENIBHO COOUpAaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpEIHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cujia CcOOupamolield JIMH3bl, PpAAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJI€JIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOHM Ha HX OmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH OOpallleHNH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIOICHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KalolleH cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKAHUS B
HuTepHeTe, caMOCTOATENbHO (GOPMYIIUPYS MMOMCKOBBINM 3arpoc, HaXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MHTEpHET, BiIafeTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
Co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
uHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHUE TMpe3eHTalel ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o one 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 du3znyecKkne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4HBIM METOM IIO3HAHUS 2 1 bubmorexa [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) | bu6mmorexa [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOT ABIIICHHE https://m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.edsoo.ru/7416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 IT 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
5.3 Mexannyeckas SHEpIrus 4 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [HOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pazjnen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 Mexannyeckue KojiebaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 1 1
5.3 JI€PHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gpu3nku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

®dusuka — HayKa o npupoze. SBieHus
npupoabl. PU3NYECKUE SBICHUS

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchl

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC, DJICKTPHUYCCKUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

duznyeckre BETUYUHEI U UX HN3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIIepaTypbl P MOMOIIH >KUKOCTHOTO
TEPMOMETPA U AaTYMKaA TeMIepaTypsl”

Kax ¢uzuka u agpyrue ectecTBeHHbIE HAYKU
U3y4aroT npupoxay. EcrecTBeHHOHAYYHBIN
MeTo[] o3HaHusl. Onucanue GU3n4ecKux
SBJICHUH C IIOMOILBIO MOJENEN

Ypok-uccnenosanue "[IpoBepka runoTess:
JAIbHOCTH MOJIETA IapUKa, MYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

JIBMKeHHE 4acTHIl BEIIECTBA

VYpok-uccnenoBanue «OnbITH 1O
HAOJIOIEHUIO TETIOBOTO PACIIIUPEHIUS
ra3oB»

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

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

10

Al"pel"aTHBIe COCTOSAHHA BCUICCTBA




BzanmocBs3b MCXKOY CBOMCTBaMM BCIIICCTB B

11 Pa3HBIX arperaTHbIX COCTOSHUAX U UX bubnuoreka [JOK
aTOMHOMOIJIEKYJIIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI

12 Mexanunueckoe aBrkeHue. PaBHOMepHOE 1 bubnmnoreka HOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6

13 Cxopocts. Equnuiier ckopoctu bubmaorexa LIOK

P ' P https://m.edsoo.ru/ff0a079c

14 Pacuer nyTty ¥ BpeMEHHN ABMKEHUSI Bubmmorexa OK

y p https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH nHepuuu. B3anmoeicTeue
15 Tel IIZ;IK MpUYNHA I/ISMPGI;I{CHI/UI CKO OHCTI/I Bubmiorexa HOK
p p https://m.edsoo.ru/ff0a0c10
JIBUKEHUSI TEJ
[LnotHOCTH BemecTBa. Pacuer macchl u bubnuorexa [{OK

16
o0BbeMa TeJjia o ero INIOTHOCTU https://m.edsoo.ru/ff0a0fee

17 JlaGopaTtopHast pabota «OrnpeneneHue
MJIOTHOCTHU TBEPAOTO TEa»

18 Pemenue 3agau no teme "[lnoTHOCTH bubmmoreka IIOK
BemecTna" https://m.edsoo.ru/ff0al23c

19 Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue

20 3aBHCUMOCTH pacTskeHHs (1ehopmarivn)

MIPY>KUHBI OT MPUJIOKEHHON CHITBDY

21 SIBnenme TaroreHus. Cuiia TSKECTH
CBsi3b MEXAY CUJIOHN TSHKECTH M MacCOM

22 Tena. Bec Tl;ia Pemenue 3agau 1o teme bubmmorexa LJOK
W n https://m.edsoo.ru/ff0al778

Cuna TsKecTH
Cuna TspKeCcTH Ha IPYyTHUX IUIaHeTax. bubmuorexa [JOK

23
Pu3nuecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

24 Hsmepenue cuit. lunamomerp buGmuorexa [JOK

https://m.edsoo.ru/ff0al8cc




bu6nmoreka [IOK

25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al778

26 Ciio’)keHue ABYX CHUJI, HAPABJIEHHBIX 110 bubnmnoreka HOK
OJIHOM ITpsIMOM. PaBHOJEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Penrenue 3amau mo reme
"PaBHoneiicTByromas cui”

78 TpeHue CKOJIbKEHNS U TPEHUE ITOKOSI. bubnuoreka [IOK
Tpenue B mpupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKECHHS OT bubnnorexa [JOK
CUJIBI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUIIBI
Pemenue 3agau no remam: «Bec Tenay,

bub6nmoteka IHOK

31 «I"padnueckoe n300pakeHUE CHID», hm?S' | /r(1)1 : dsocl)_lﬁ J0a1de0
«Cunp», «PaBHOAEHCTBYIOIIAS CUID) — ’
KonTposabHas pabora o Temam:

3 «MexaHnuueckoe ABWKEeHHEY, «Macca,

MJIOTHOCTBY, «Bec tenay, «['padudeckoe
nu3zo0paxenue cum, «CHUIIbD

33 Jasnenue. CriocoObl yMEHbBIIICHUS U but6mmoreka [IOK
YBEIIMYEHUS TABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubnunorexa LIOK
0T 00BbEMa, TEMIIEPaTy Pl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHus TBEPABIMU TEIAMMU, but6mmoreka [IOK
JKUJIKOCTSIMH | Ta3aMu. 3akoH [lackams https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )XKMAKOCTH U ra3e, BRI3BAaHHOE but6mmorexa [IOK
JICICTBUEM CHUJIbI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad no treme «/laBienue B bubmuorexa [{OK
SKUIKOCTH U Tase. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826

38 Coo01marornmecs: CoCyabl bubmuoreka [IOK




https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 TunpapieckHi npece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBOM KUAKOCTHBIN
HacocC
Atmocdepa 3emnn. [puannel
41 CYyIIIECTBOBaHUS BO3IYIITHOM 000JOYKH bubnmnoreka HOK
3emun. 3aBUCUMOCTH aTMOC(epHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUSI OT BBICOTHI HaJl yPOBHEM MOPSI
bubnunoreka LIOK
42 Bec Boznyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdeproro garieHus. OnbiT bubmmoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCThL aTMOC(HEPHOTO JaBJICHUS OT bubnnorexa [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoun. AtmochepHoe bubnuoreka [JOK
JIABJICHHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau o teme "AtrmocdepHoe
naBieHue"
elCTBHE KUJKOCTHU U ra3a Ha
47 ﬁ[or )KGHHOGHB HUX TeN0. ApXumMea0Ba bubmorexa LIOK
Py - APXUMEN https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas pabota «Onpenenenue
48 BLITaJII)KHBI;IO eP;/“I CHJIBI efI;)C”li FolIeH Ha buGmuorexa [JOK
i > A yiom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B KUJIKOCTH)
JlaGopatopHasi paboTa 1o TeMe
«Hccnenosanue 3aBUCHMOCTH Beca Tejia B but6mmoreka [IOK
49 . .
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YacTH Tellay
bubnunoreka LIOK
50 Inasarue Ten https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas pabota "KoHCcTpyrpoBaHue




apeoMeTpa WM KOHCTPYHUPOBAHUE JOAKU U
onpejieneHue e€ rpy30noabEMHOCTH"

Pemenne 3aaa4d 110 TCMaM: «IlnaBanue

52 cynoB. Bo3ayxomnaBanuey, «/{aBnenne Bubmorexa OK
YAOB. BOAY o https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJKOCTEH U ra30B»
bubnunorexa LIOK
>3 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bubnuoreka [{OK
4 M .E

> OHIHOCTD. BAMHHIILT MOMHOCTH https://m_edsoo.ru/ff0a3f82

55 VYpok-uccnenosanue "Pacu€r MoiHoCTH, |
pa3BUBaEeMOM MpHU MOABEME IO JecTHUIlE"

56 [Ipocthie MexanusMmebl. Priuar. PaBHOBecue
CHUJI Ha pbluare
KonTponpHas padora o Teme «JlaBienue

57 TBEPABIX TEJN, KUAKOCTEH U ra3oB» /

Bcepoccuiickas mpoBepodHasi padboTa
Pesepublii ypok. Paborta ¢ Tekcramu mo

53 TeMe «/laBineHue TBEPABIX TEN, JKUIAKOCTEN U bubmmoreka IIOK
ra3oB» / Bcepoccuiickasi mpoBepouHas https://m.edsoo.ru/ffOa4ffe
pabota
Prruaru B TeXHHKE, OBITY U IPUPO/IE.

59 JlaGopaTtopHnast pabota «};Iccnpe Iz)BiHI/Ie 0.5 bubmorexa [JOK

p N p P A ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara»

60 Pemenne 3a1a4 1mo TemMe « Y CJIOBUSA bu6nunorexa LIOK
paBHOBECHS phIYara https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTBust

61 Mexanusma. Jlaboparopnasi pabora 0.5
«M3mepenne KII/[ HakIOHHOM MIIOCKOCTH»

62 Pemenue 3amau mo reme "Pabora, but6mmoreka [IOK
MoimHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

63 Mexanunueckas sHeprus. Kunernueckas n bubnmoreka [JOK

NOTCHIMAJIbHAsA SHCPIrUusi

https://m.edsoo.ru/ff0a4252




bu6nmoreka [IOK

64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1 https-//m.edsoo.ru/f0a4360
Y POK-3KCIIEPUMEHT I10 TeMe
"DKCIepUMEHTAIbHOE OIpEIETICHHUE

65 W3MEHEHUSI KHHETUYECKON 1 1 1
MOTEHIIUATBLHON SHEPTUH MPU CKaThIBAHUU
TeJla M0 HaKJIOHHOM MIOCKOCTH"

66 KonTtponpsHas pabora no teme «Pabora u 1 1
MOIIIHOCTb. DHEPTUSD»

67 PesepBuslit ypok. Paborta ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMe "MexaHn4ecKkoe JIBIKeHHE" https://m.edsoo.ru/ff0adee6
Pesepaublii ypok. Pabora ¢ Tekctamu mo

68 1
teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka
yp Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BpasoBaTeNbHbIE
padoThbI padoThI pecypebi
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
. bu6mmoreka [IOK
1 KHHETUYECKON TEOPUH U UX ONBITHBIC 1
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bubnmnoreka [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH
5 Kpucrannmueckue u amopdusie Tena 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacuIMpeHne U CKaATHE 1 bubmiorexa [IOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBH)KCHHSI YaCTHII
9 Buytpennss sneprusi. Cnocoobl H3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEHN DHEPrUu https://m.edsoo.ru/ff0a5c60
bubmmorex K
10 Bune! reruionepenaun 1 Omaorexa LIO
https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTuueckoe
11 HCIIOJIL30BaHNUE TEIUIOBBIX CBOMCTB BEIIECTB 1 1 Bubmioreka LIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTepHaJIOB B IIEJISIX YHEPTOCOCPEIKEHUS
12 KomuuectBo TeminoTel. Y aenpHas 1 bubmuoreka [JOK




TCIINIOEMKOCTbh
ypaBHeHI/IC TEII0BOro OanaHca.

https://m.edsoo.ru/ff0a6976
bubmuorexa [JOK

13
TemmooOMeH 1 TEIJI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "Hccrnenoanmne
14 ;IBJIelfI/I;I TIC)HHOCF))6MeHa npu CMIC[IHI/IBaHI/II/I buGmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U ropsiueit BOAbI
Pacuer koaudecTBa TEILIOTHI,
15 HE0OXOIUMOr0 JIJIsl HAarpeBaHUs Tela U
BBIJICJISIEMOTO MM TPU OXJIAXKICHUHU
Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
16 . "
YIEIbHON TEMJIOEMKOCTH BELIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHHE
18 KPUCTAJUTMYECKHUX lﬁn VY nenbHas TerinoTa bubmorexa [IOK
P ghda https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
YICIbHOU TETIIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas remnora
1 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHHS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenne (I)[i/HochenBIiloﬁ I])BJ'Ia}KgOCTI/I Bubmiorexa [TOK
P " https://m.edsoo.ru/ff0a7628
BO3/yXxa
23 Pemrenue 3aau Ha onpeeneHne BIaKHOCTH
BO3JIyXa
[TpuHIKTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO

CTOpaHMSI




KIIJI TermoBoro aurarens. TemnaoBbie

bubmuorexa [JOK

25 o
JIBUTaTEeIIN U 3allMTa OKPYKAIOIIEN Cpelibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU
B TEIUIOBBIX MpOIeccax
IToaroroBka Kk KOHTPOJIBHOM paboTe IO TEME

27 "TGIIL'IJIOBHG ;IBJIerg) I/I3MeHc§me Bubmiorexa LHOK

s " https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHUM BElIEeCTBa
KontpoasHas padora no teme "TemnoBbie
28 sIBJIerH;[ I/IsMé)HeHHe arperaTHbIX Eubmorexa IIOK
. " p https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BeIleCcTBa

29 DnekTpusanus Tei. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B

30 Ypoxk-uccienoBanue "DaeKTpusamus Tei
UHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3aunmopeiicTBre 3apsoKeHHBIX Tel. 3aKOH bubnmnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpudeckoe none. HampskeHHOCTD

32 JJIEKT queCKoro mouis. IT I/II)HIII/IH Bubmzorexa LIOK

P - 1P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH
33 Hocutenu snekrpuyueckux 3apsios.
DOneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [TpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6mmorexa [IOK
COXpaHEHUs IESKTPUYSCKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amau Ha mpuMeHEHNE CBOMCTB bubnmnoreka [JOK
DJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUYECKHUI TOK, YCIIOBHS €ro

36 c mecﬁBOBaHm I/IC”’F(})]‘—IHI/IKI/I bubmmorexa LJOK

Y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleCcTBHS DIIEKTPUIECKOTO TOKa Eubmorexa LOK
p https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "Jleiictere

QJICKTPHUYCCKOI'O ITOJIA Ha IIPOBOAHUKH U




JIADTICKTPUKH"
DJIEKTPUYECKUI TOK B METaJIaX,

bubmuorexa [JOK

39 JKMIKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas lielb U €€ COCTaBHbIE YaCTH
Cuna toka. JlabopaTopHas pabora bubnnoreka [HOK
41 " " 0.5
N3MepeHne u peryampoBaHue CHIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpsikeHue. Bonbtmerp.
42 Jlabo Ie)lTo Hast a6orT)a "U3mepenue u P 0.5 bubmorexa LIOK
patoptas p ,P ’ https://m.edsoo.ru/ff0a9%e14
pEryIupoBaHue HAMPSHKEHUS
43 CornpoTHBIICHHE POBOAHUKA. Y ACIBHOE bubnnoreka [JOK
COIIPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS bubnnoreka [JOK
44 1
MPOBOJIHUKA OT €r0 JJIUHBI, TLIOAAN https://m.edsoo.ru/ff0aa738
MOTNEPEYHOr0 CeYEeHUs U MaTepuana”
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHS. bubnnoreka [JOK
3akoH OMa JJ1s ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bubnmnorexa [JOK
PpE3HUCTOP, OT COIIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
48 CJIO’KEHUS HANPSLDKEHUH TTPU 1 bubnmuotexa [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUIA CEIJ'II)I IjT)OKaIrDI U I1a aﬂJP;enLEIOM P 1 bubamorexa [IOK
P p " https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npuMeHeHue 3akoHa Oma bubnnorexka [HOK

AJIA PA3JIMYHOIr0 COCAMHEHUA ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a




51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoyis-Jlenua https://m.edsoo.ru/ff0ab124
57 Jlaboparopnas pabota "Onpenencaue 1 bubnunoreka [HOK
paboOTHl M MOIITHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUUYECKHE LIEMH U ITIOTPEOUTETN
53 JJIEKT pI/I‘ICCKOf/i 31;16 THH B 6II)nIT KopoTtkoe Bubmiorexa LHOK
P P y. Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
54 ITocTosTHHBIE MAarHUTEI, KX B3aNMOJICHCTBHE
55 VYpok-uccnenoBanue "M3yuenue noueun 1 bubnnoreka [JOK
IMOCTOSSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe noje. MarautHoe noJie 3eMJH U bubnuorexa [JOK
€ro 3HadeHue g )KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
57 "DnekTpuueckue 3apsaasl. 3apsyKEHHbIE TeNa bubnuorexa [JOK
" UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUNA TOK"
KonTponbHas pabota mo teme
"DekTpuUeCcKre 3apsaabl. 3apshKeHHBIE Tella
P 1° 3ap p . bubnuotexa [JOK
58 U UX B3auMOJeHcTBU. [1oCTOSHHBIN
. " o https://m.edsoo.ru/ff0abea8
anekTpuyeckuil Tok" / Becepoccuiickas
MpoBepoyHas pabora
PesepBHsblil ypok. Pabora ¢ TekcTaMH 110
p" yP o o " bubmuorexa [JOK
59 Teme "I1oCTOSTHHBIN dTeKTpUYECKUid TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas paboTa
OmbIT OpcTena. MarHuTHOE MOJE
60 IJIEKT I/II':)IGCKI(;FO TOKa MarauTHoe moJje bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYLIKH C TOKOM
ITpnMeHeHnEe 2IIEKTPOMArdHuTOB B TEXHUKE.
61 HEGO aToOpHas a6(f)Ta "N3yyeHue qeicTBUI 0.5 Bubmiorexa HOK
PaToprai p y " ' https://m.edsoo.ru/ff0ac74a
MArHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM
62 DIEeKTpOABUTATEINb TIOCTOSIHHOTO TOKA. bubnmoreka [JOK

Hcnonb30BaHnE 2IEKTPOABUTATENICH B

https://m.edsoo.ru/ff0ac86¢




TEXHUYECKUX YCTPOHCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KonctpyupoBaHue u u3yueHue padoThl
3ieKTpoaBuraresns"

OnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOM

63 unaykuuu. [Ipasuio Jlenna 1
OnexrporerepaTop. CriocoObl MOTyYeHUS
64 AIEKTPUUYECKON IHEPTUHU. DJIECKTPOCTAHIIUU 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUH
65 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 1
"DJEKTPUYECKUE U MATHUTHBIC SIBJICHUS"
66 KonTponbhas padota no teme 1 1 bubnnorexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 Pesepaubiit ypok. Paborta ¢ Tekcramu mo 1 bubnnoreka [JOK
teme "TemnnoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
63 PezepHblil ypok. Pabota ¢ TekcTamu o 1
Teme "MarauTHeie siBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jl:;ln Tema ypoxa Beero Konrtpoabubie IIpakTuueckue gg}?;ng;:fenbnme
padoThbI padoThI pecypesr
1 Mexanundeckoe aBuKeHue. MarepuainbpHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [{OK
MEXaHHUYECKOTO ABWKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 buGnuorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE psIMOJIMHEIHOE ABHKEHUE. 1
Cpennsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKEHUs. ['papuk 1
CKOPOCTH
Jlaboparopnas pabota "Onpenenenue
7 ycxo;feﬂnfl) Tenf npu paBHOI;CiOpeHHOM 1 1 BH@HOTeKa HOK
JIB>KEHUU 110 HAKJIOHHOM MJIOCKOCTH" hutps://.cdsoo.wiitladn 8
8 CBoOomnoe nmagenne tei. OnsiTe! [ annnes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon IE ‘{aC’ll“IOTa 06pameHI/151.p J}_}I/IHeﬁHaH u 1 bubmorexa TIOK
YIJIOBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
11 [IepBe1it 3ak0oH HeroToHa. BekTop cuibl 1 Eggg}j;fg;gg};oae 612
12 Bropoit 3aKOH HeroToHa. 1 bubnuorexa [IOK
PaBHOelcTBYIOIIASA CHIIA https://m.edsoo.ru/ff0ac72a
13 Tpetuii 3akoH Herotona. Cynepno3uius cui 1 bubnuoteka [JOK




https://m.edsoo.ru/ff0ae982

14 Pemrenue 3a1au Ha npyUMEHEHUE 3aKOHOB bubmmoreka [JOK
Hprotona https://m.edsoo.ru/ffO0aebbe
bubnunorexa LIOK
15 Cua ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «Onpenenenue bubmmoreka [JOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUs» Bubmiorexa IOK
A p https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota "OmnpeneneHue bubmmoreka [JOK
20 "
KO3 (HHUIIMEHTA TPESHUS CKOJIbKCHUS https://m.edsoo.ru/ff0af8be
Pemenue 3amaq mo treme "3akonsr HeroToHA. bu6mmoreka IIOK
21 "
Cuna ynpyroctu. Cuna TpeHus https://m.edsoo.ru/ff0afb8e
2 Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO bubnnorexa [JOK
TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Tex BOKPYT
23 rpaBUTalinoHHOrO 1eHTpa (ConHeuHas
cucrema). ['amakTuku"
Pemenue 3agau nmo reme "Cuina TSHKECTH U but6mmorekxa [IOK
24 "
3aKOH BCEMUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
[lepBas kocMHuyecKasi CKOPOCTb. bubmuoreka [IOK
25
HesecoMocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprabHON TOUKHU.
26 AGcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuoteka [JOK
TBEPIOTO TeNA € 3aKPEIIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpameHusi. MoMeHT cuiibl. LIeHTp TskecTn
PaBHOBecue MaTepUaIbHOW TOUKHU.
27 AGcomoTHO TBEpIOE Teso. PaBHOBecHe

TBEPAOIO TeNA C 3aKPETVIEHHON OChIO




BpaiieHusi. MoMeHT cwibl. LleHTp TskecTn
Pemrenue 3agad mo reMe "MOMEHT CHUIIBL.

bubnunoreka LIOK

28 Lentp tsxectn” https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHON pPabOTE MO TeMe
29 "MﬂexaHI/I‘ICCKOC BI/FI)}KCHI/IC b bubmorexa LIOK
N A " ' https://m.edsoo.ru/ff0b0408
B3anmopenicTeue ten
KonTponbhas padota no teme
30 "MegHquCK(I))e BUKECHUE bubmorexa LIOK
N o " ' https://m.edsoo.ru/ff0b06ec
B3anmopeiictue ten
Nmnynbe Tena. Umnyinsc cuiibl. 3aKoH
31 coX ZHeHI/IH YMII nbza Yupyroe u bubmorexa LIOK
P y . Py https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIeCTBUE
3 Pemenue 3aga4d nmo reme "3akoH COXpaHEHUs bubnunoreka LIOK
umnysibca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHus "PeakTuBHOE IBHKEHUE
B IIPUPOJE U TEXHUKE"
bubnunorexa LIOK
34 Mexanudeckas padoTa U MOIITHOCTb https://m.edsoo.ru/fi0b0a84
35 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnnorexa [JOK
CHJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TENA [0 TOPU30HTAIBHON
MTOBEPXHOCTU»
37 Cas3b sHepruu U padoTsl. [loTeHnmanbHas
SHEprus
33 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaGopatopHnas pabora «3yueHue 3akoHa bubnuorexa [IOK
COXpaHEHUs DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKEHHE B €TO but6mmoreka [IOK




XapaKTEPUCTHKU
3aryxaromue Kojiebanus. BeiHyXIeHHbBIC

https://m.edsoo.ru/ff0b1858
bubnunoreka LIOK

42
KoJiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KMHHbBII MasiTHUKH
Vpok-uccienoBanne «3aBUCUMOCTD IIEPUOAA
44 K(I))J'Ie6aHI/II71 OT JKE€CTKOCTH IIPY>KUHBI U hrf)[accm Bubmiorexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue >HEPrun IPU MEXaHUUECKHUX
KOJIe0aHUIX
JlaGoparopnas padora «Onpeneneaue
46 ‘IaCTOI?[LI I/Ipl'Ie Ifoz[a Kone6a§m71 OPYKUHHOTO bubnnorexa [JOK
p py https://m.edsoo.ru/ffOblaec
MasgTHUKA
JlaGoparopnas padora «IIpoBepka
47 HeSaBI:/ICI/II\IZOCTI/IpHe noza I?OﬂegaHI/Iﬁ rpysa Bubmorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanundeckne BOJIHbEL. CBONMCTBA
48 MeXaHUYeCKUX BOJH. [IpogoabHbBIE U Bubmoreka HOK
- 1P https://m.edsoo.ru/ffOb2 1fe
MOTNIEPEUHbIE BOJIHBI
49 Ypok-koHpepenius "MexaHnuecKue BOJHBI
B TBEpOM Tene. CelicMuueckue BOJIHbI"
50 3Byk. PacnipocTpanenue u oTpaxeHue 3ByKa
51 VYpok-uccnenosanue "HabmroneHune
3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
53 Ypok-koupepenius "YIpTpa3ByK u bubnmnoreka [JOK
UH(Pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJIBHOM pabOTE IO TEME
54 "3aII[<OHLI coxX aHeHI/II)H Mexalfnqecxne Bubmiorexa LIOK
p . https://m.edsoo.ru/ff0b25f0
K0JIe0aHUA Y BOJIHEL
55 KonrtponsHas padora no reme "3aKoHbI

coxpaHeHus. Mexanndeckue KojiebaHus u




BOJIHEI"
DIEeKTPOMarHuTHOE T0JIE.

bubnunoreka LIOK

56
DNEeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubmmoreka [JOK
3JIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM https://m.edsoo.ru/ff0b2fe6
CBs3U"
Vpok-uccnenosanue "M3yuenne cBONCTB
59 3JIp€KT OMAarHuTHBIX BOJIHyC IIOMOII[BIO Bubmorexa HOK
P " https://m.edsoo.ru/ffOb2c6¢
MOOWIBHOTO TelleoHa
60 Pemrenue 3amau Ha onpeeneHne 4acTOTh U
JUTUHBI 3JIEKTPOMarHUuTHOM BOJIHBI
61 DneKTpoMarHuTHasi Ipupoaa CBeTa. bubmmoreka [JOK
CxkopocTts cBeTa. BomHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
WUcrounuku ceera. Ilpsimonuneiinoe
62 acIpoCTpaHEHHE CBETa 3atMmenus CoiHia Bubmoreka HOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
u JIyHbl
3aKk0oH oTpakeHHs cBeTa. 3epkaia. Pemenue
63 3agau Hali)'l NMEHEHHE 3a1<01£)a OTpaKEHUS Bubmoreka HOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS bu6muoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
ITorrHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 HCHOJ‘IL3OBZ.H13/IG I'IOJ'IH(EL BHYTPEHHETO Bubmrorexa HOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaXKEHHUS B ONMTHYECKUX CBETOBOJIAX
JlabopaTtopHas padota "HcciaenoBanue
66 3aBUCUMOCTH yTJjia MPEeTOMIIEHHS] CBETOBOTO
JIy4da OT yIJia MMaJICHHs Ha TpaHuLe "BO3AyX-
crexiao""
67 VYpoxk-konpepenuus "VcnonapzoBanue

MIOJIHOTO BHYTPEHHETO OTPAKEHUSI:




CBE€TOBOAbI, OIITUKOBOJIOKOHHAA CBS3b"

68 JIunzpl. OnTuyeckas cuiia JTUH3bI bubmaorexa LIOK
' https://m.edsoo.ru/ff0b3f2¢
. bubnunorexa LIOK
69 [Toctpoenue n300paxxeHu B TUH3aX hitps:/m.edsoo.ru/ff0bd44a
JlaGopatopHnas pabota "Onpexnenenue
70 ¢box EHOFE aCETOHHI/I}I u orr)ITII[/IquKoﬁ CHUJIBI buGnuorexa [JOK
y I?, " https://m.edsoo.ru/ff0b4206
COOMpAFOIICH JTMH3BI
7 Ypok-koHpepenmus "OnTudeckre TMH30BbIC bubmmoreka [JOK
npudopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmorexa LIOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenus "edextsl 3penus. Kak
COXPaHUTh 3peHue"
Pasnoxxenue 6enoro csera B cuektp. OMNbITHI
74 HeroTona. CnoxeHue cnekr aJ'IbHBI:X BETOB bubmorexa [JOK
) p H ' https://m.edsoo.ru/ffOcOf4c
Jucnepcus ceera
Jlaboparopnast pa6ota "ONBITHI 11O
75 pas3NoKeHuIo O6eI0ro CBeTa B CIEKTP U bubmmnoreka HOK
BOCIIPUATHIO I[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
VYpok-npakTukyMm "BoigHOBBIE CBOMCTBA
76 CBeTa: Iucrepcusi, uHTeppepeHus u
mudpakims’”
77 OmnsiTel Pe3epdopaa u mianerapHas Moienb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue v MOrIomeHne CBeTa arOMOM. bu6muoreka [JOK
KBanTh1. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpok-nipaktukyM "Habmronenre ciekTpos bubnmoreka [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PanroakTUBHOCTH U €€ BUJIBI bubmuoreka [IOK




https://m.edsoo.ru/ff0c1672

Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK

82
MOJIEIIb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHble npeBpamnienus. Mzoronst bubmorexa LIOK

A peBpatl ) https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo Teme: "PagnoakTUBHEIC bubnunoreka LIOK

84 "

MpEBpALICHUS https://m.edsoo.ru/ffOc1b4a

85 [Tepuon nmonypacnajaa

36 Ypok-koH(pepenmus "PagnoakTuBHBIC bubnnorexa [JOK
W3JIy4YEHHS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SAnepHble peakuu. 3aKOHbI COXPaHEHUS bubmmoreka [JOK
3apsiA0BOTO U MacCOBOI'0 YUCEN https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl bubnuoreka [IOK

88
U DHEPTUU https://m.edsoo.ru/ffO0c1d7a

]9 Pewenue 3anau no teme "SAnepHeie
peakuun"

90 Peakuuu cuHTe3a u aeneHusd saep. bubmmoteka IIOK
Hcrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "AnepHas sHepreTuka.

91 JlercTBUA paguOAKTUBHBIX U31y4YEHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOILHOM paboTe MO TEME

9 "DNIeKTpOMarHUTHOE TOJIE. bu6muoreka [JOK
DJIEKTpOMAarHuTHbBIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTponbHas pabota mo Teme
93 "DNeKTpOMAarHUTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
SIBIICHUSA"
[ToBTOpenue, o606menue. Jlaboparopusie bubnmoreka [JOK

94 6 n 4 " .
paboTel o Kypcy "B3anmoneicTeue el https://m.edsoo.ru/ff0c245a

95 [ToBTOpeHHE, 0000mEeH e. Pemenue bubmuoreka [IOK




pacUYeTHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME
"TernnoBsie nporecch"”

https://m.edsoo.ru/ff0c2572

[ToBTrOopenue, o6o0menue. Pemenne

bubnunorexa LIOK

96 'I‘)aCIIGTHBIX u Ka‘ICCTBCHHBIXU?'a,Ha‘l o TeMe 1 https://m.edsoo.ru/ff0c2a22
KII/I TermoBbix ABUTraTeneu

IT 0006 .P

97 a(zfe(;l:{i?; (134’ I?at?ecl:;:HH}?mxe;Z e;I:I Erzlo TEME 1 bubmorexa LIOK
,I,) " g https://m.edsoo.ru/ff0c2b30

KII/I 3nekTpoyCcTaHOBOK

08 [ToBTOpenue, 0600menue. Jlaboparopusie 1 1 bubnnorexa [JOK
paboTsl 1o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabota ¢

99 TCKCTaII:/H/I HO’TeMe 'I']éaKOHI)I COXpaHEHUs B 1 bubmorexa LLOK

" https://m.edsoo.ru/ff0c2d6a

MEXaHHUKE

100 [ToBTropenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
tekctamu 1o TeMe "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82

101 IToBTrOopenue, o6o0menue. Pabora ¢ 1 bu6mmoteka [IOK
TekcTamu 1o TeMme "CBEeTOBBIC SBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas U siaepHas 1
¢uzuka"
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INPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHHSI
OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3indaTth SABJICHHUA 10 OIMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘-IGCKO€ SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUA B
OKpYXaroIleM MUpe, B TOM 4Hclie (pU3NYECKUE SBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 33Jauy B YYEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MTpU3HAKU) GUZNYECKUX SIBICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBJIECHUS,
UCHOJNB3Ysl (pU3MUECKHE BEIUWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BEITHMYWH, HAXOIUTH (OPMYJIHI,
CBA3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH
(bU3N4EeCKUX BETUYUH

XapaKkTepu30BaTh CBOICTBa Tel, (puU3MUECKUE SIBIEHUS M MPOLECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

1.7

1.8

1.9

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qyucji€ M B KOHTEKCTE CUTyallMd IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh IMPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JIorM4yeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pemarh pacy€THbie 3a1aund B 1 — 2 JAeHCTBUS, UCIIONB3YST 3aKOHBI U
dbopMyIibl, CBSI3bIBAIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBUS 3aJladyd  3allMChIBaTh KPATKOE YCJIOBUE, MOACTAaBIATH
buznyeckre BENUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThI, HAXOAUTD
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHHUs 3a/1a4, OICHUBATh
PEATUCTUYHOCTh MOTYUYEeHHOU (PU3UUECKOM BETUUHHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMPH IOMOIIA
(UBUYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS  BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUIoTe3y),  pa3iuyarb |
WHTEPIPETHPOBATh TOJYYCHHBIM pPE3ybTaT, HAXOIWUTh OIMUOKH B
XOJI€ OMbITA, JAEJIaTh BHIBOJIBI 1O €r0 pe3yjibTaTaM

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (UINYECKUX SBICHUA WIN
(U3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC
MPENINONIOKeHNsI, CcOOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyA0BaHUs, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOIBI




1.10

BBITIOJHATE MPAMBIC HU3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOTOBBIX U
HUGPOBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUSA NMPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJIUTH  HMCCIECJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYTOM C MHCIONb30BAHMEM IIPSAMBIX H3MEPECHUI,
Y4acTBOBaTh B IUIAHUPOBAaHMU YYEOHOTO HCCIEIOBAaHUSA, COOMPATH
YCTaHOBKY W BBINOJHATh U3MEPEHMSI, CIIEAYs IPEUI0KECHHOMY IUIaHY,
(UKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH (PHU3UYECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUL U IpadMKOB, J1€J1aTh BBIBOAbBI
10 pe3yJIbTaTaM UCCIEIOBAHUS

1.12

1.13

MPOBOANTh KOCBEHHBIC H3MEpEHUs (PU3MYECKHX BEIUYHH, CIEHys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpPaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY W BBIUHUCIATH 3HAYEHHE HMCKOMOM
BEJIMYMHBI

coOmofaTh MpaBWila TEXHUKH Oe3omacHocTH mpu pabore ¢
1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

yKa3plBaTh MPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh INPUHLUIBl JEHCTBUS H3YUYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO MX ONMCaHUS,
UCIOJb3YSl 3HAaHUS O CBOMCTBAX  (PU3WYECKUX SABJIECHUH W
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOAUTH TpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUI B MTOBCEIHEBHOM
KHU3HM U1 o0ecriedeHuss 0Oe30macHOCTH MpH  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U
co0JTI0JIEHHsI HOPM 3KOJIOT'MYECKOI0 TIOBEICHUS B OKpY Kalollel cpesie

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUM C 3aJJaHHBIM TIOMCKOBBIM 3allpoCcoOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUU H HYTéM CpaBHCHHA PaA3JIMYHBIX HCTOYHHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpasa SABJISACTCA HpOTHBOpG‘H&BOﬁ nin
MOYET OBITh HCHOCTOBepHOﬁ

UCIIOJIb30BaTh pu BBITIIOJIHEHUH yueOHBIX 3a1aHUI
HAay4YHONIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMUS,
CIIpaBOYHBIE MaTEpHallbl, pecypcbl cetu VHTepHeT, BIaneTh
npruéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMAaLUU
U3 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMK (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIe MyOIUYHO JeJaTh KPaTKUe COOOIICHHS O
pe3yibpTaTax TMPOEKTOB WM Y4YEOHBIX WCCICIOBAHUM, TPH STOM
rPaMOTHO HCIOJb30BaTh WM3YyUYECHHBIM MOHSATUHHBIN anmapar Kypca
(bU3UKH, COTIPOBOXKAATH BRICTYIIJICHUE TIPE3EHTAIIUEH

1.19

MIPY BHITIOTTHEHUH yYEOHBIX MPOEKTOB U MCCIEAOBAHUN paCIpelesTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABICHHBIMH 3aJa4aMH,
CIeUTh 3a BBHIMIOJHEHHWEM IIJlaHa JEHCTBUHM, aJleKBaTHO OIICHUBATH
COOCTBEHHBIM BKJAaJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAsI MHEHUE
OKPYXKarOIIHNX




8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1
1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCII0JIB30BAaTh IIOHATHA

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HUX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘-IGCKOC SIBJICHUC

1.3

1.4

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

OINKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl U (DHU3MUECKUE SBJICHUS,
UCTIONB3Ysl (DM3MYECKHE BEIUYHMHBI, NPH ONUCAHWH IPABUIHHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICI  HCIOJB3YyeMBbIX  BEIIUYHH,
0003HaYCHHS U SUHUIIBI (PU3UICCKUX BEIIMYUH, HAXOJAUTH (POPMYIIBI,
CBS3BIBAKOIIME JAaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BEIIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBHUYECKUX BEIMYHUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBJICHUS W TIPOICCCHI,
HCIIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M  3alHMChIBATh €ro  MaTeMaTU4YecKoe
BBIPAKECHHUE

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 | — 2 H3y4YEHHBIX CBOMCTBA
bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4M 3aIIUChIBATh KPATKOE YCIOBUE, BBISBISITH HEJOCTATOK
JAHHBIX I pelIeHMs 3a7adud, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HEOoOXOoUMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HadeHUe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JAHHBIMHU

pacCrio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXKHO pPCUHINTH HIpPHU MMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCIICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa
IMPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (UINYECKUX SBICHUA WIH
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSIEMBIC
MPEIIONIOKeHNUs, CcoOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000py1I0BaHMsI, OMMUCHIBATH XOJT OTIBITA U (HOPMYJIHUPOBATH BBIBOIBI

1.10

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HMCIIOJIB30BAHUEM aHAJIOT'OBBIX
nprOOpPOB U JATUYUKOB (PM3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI
M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJICJAOBAHME  3aBUCHUMOCTH  OJHOH  (PU3HYECKOU
BEJIMYMHBI OT JPYroil C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUN:




1.12

IUTAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY W BBIMOJIHSTH
U3MEpEeHUs, CleAysd MpeANoKeHHOMY  IUIaHy, (DUKCHpOBATh
pe3yabTaThl MOJYYSHHOM 3aBHCHMOCTH B BHJE TAOIHIl U TpaduKOB,
JlenaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLMU, M BBIUUCIATH 3HAYCHUE
BEJINYUHBI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30oBaTh IPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHHMH U HEOOXOJUMbIE
¢uznyecKue 3aKOHOMEPHOCTHU

1.15

1.16

1.17

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIBHBIE
npuOOpBl IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBJISITh CXEMBbI
ANEKTPUYECKUX LENeld ¢ IOCIEAOBATEIBHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH TpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTIOIh30BaHUS (PU3NIECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacCHOCTH TpU  OOpallleHUuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U
co0JII0JIEHHsI HOPM 3KOJIOI'MYECKOI'0 TIOBECHHUS B OKpY Karollel cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATh HHGPOPMAIHIO, KOTOpas
SBJIIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJJOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBHIMOJIHEHMH YYEOHBIX 3a/JaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPaTypy (U3NYECKOrO COJAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WH(POpMALMU U3 OJHON
3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHE YCTHBIC COOOIICHMS,
00001as WHPOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (PUINYECKOTO
COJICP)KAaHUs, B TOM 4YHCJIEC NYyOJIMYHO TMPEACTABIATh PE3yIbTAThI
MPOEKTHON WM HCCIEN0BATeNbCKON JIEATENBHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BaTh H3YyYEHHBIM IOHATUHHBIN anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHUE MPE3CHTAIIUEH

MIPU BBITIOJIHEHWN YYE€OHBIX MPOEKTOB W UCCIICIOBAHMM (PU3MUECKHUX
MPOIIECCOB PaCHpeeNsTh 00s3aHHOCTU B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHM  3aJa4aMH, CJCAWTh 3a BBIMOJHEHUEM IUTaHA
JEeUCTBUM UM KOPPEKTUPOBAaThH  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCICTBUE,  MpOSBISAs  TOTOBHOCTh
paspeniaTh KOHM)IUKTHI




9 KITIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1
1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs

HCII0JIB30BATh M3YUCHHBIC ITIOHATUSA

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/IT-IGCK0€ SIBJICHUC

1.3

1.4

1.5

1.6

1.7

1.8

1.9

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUHA B
OKpYXalolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B y4eOHYIO, BBIACTATH
CYILLIECTBEHHbIE CBOICTBA (MIpU3HAKK) GUZUYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, IPH ONHCAHWU TPABHIBHO
TPaKTOBaTb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYUHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH
(bU3N4eCKUX BETUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M  3alMChIBAaTh €ro MaTeMaTU4YecKoe
BBIPAYKEHHUE

OO0BACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISATH TPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA
bu3nUecKux sBICHUH, PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH

pewmiath pacuéTHbIE 3a7auyd (OmMparolmMecs Ha cucreMy u3 2 — 3
YpaBHEHUI), HCNOIb3Ys] 3aKOHbl U  (OPMYJbI, CBSI3bIBAIOIINE
¢u3nyeckue BeNMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJlauu
3alHChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIINE WIH
U30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMbIE
JUISL pelleHusi, MPOBOAUTh PAacu€Thl M OLICHUBATh PEATTMCTHUYHOCTD
MOJIyYEHHOT0 3HaYeHUs (PU3NUYECKOI BETUUNHBI

pacno3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(l)I/ISI/ILIeCKI/IX MCTOIAO0B, MCIIOJIB3Yys OINMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUJIBHOCTL IIOPSAIKA
MMPOBCACHUA HCCIICAOBAHWA, [OC€IIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PE3yJIbTAaThL Ha6HIO,Z[eHPII>'I 1 OIIBITOB

IPOBOJUTH OMBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OpYy/OBaHHUS, ONMUCHIBATH XOJ OMNBITA U €ro
pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpseMOor BenuduHBl ((OKycHOE
paccTosiHue cobOuparomeil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba
HU3MEpPEHHs (M3MEPUTEIHHOTO MpUOopa)

1.11

IMPOBOAWUTE HMCCJICIOBAHUC 3aBHCHUMOCTECH (bI/ISI/I‘IeCKI/IX BCIIMYHUH C




1.12

1.13

WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (UKCHUPOBATH pPE3ybTAaThl
MOJTy9eHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHUJC TaOIHIH
rpaduKoB, JesaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIEIOBAHUS

MPOBOAWTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh HM3MEPEHHUs, Cleays MNPeJI0KEHHOM HHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh I1OJyYEHHBIE
pe3yabTaThl C YUETOM 33/IaHHON NOTPEITHOCTH U3MEPEHUI

coOmofaTh MpaBWia TEXHUKH Oe3omacHoCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pa3nuyaTth OCHOBHBIC TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HyKIOHHAs
MOJIEJIb aTOMHOTO AApa

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3Y4YEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble
du3nueckre 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMbl M CXEMAaTH4YHBIE PHUCYHKM H3YYCHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aj71a4, ONTUYECKHE CXEMBI ISl TOCTPOSHHS N300paKEHHI B MJIOCKOM
3epKajie ¥ coOuparoleil J1H3e

OPUBOANUTH TNpHUMEpHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOT0 UCIIOIb30BaHUs (U3NYECKUX 3HAHUHM B MOBCETHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbS U
co0JTI0JIEHHsI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Kalolllel cpesie

OCYIIECTBIISATh MOUCK HHPOPMAITUU (PU3NUECKOTO COACPkKAHUSI B CETH
WNuTtepuer, caMocCTOSTENbHO (OPMYIUPYsS TIOUCKOBBIM  3arpoc,
HAaXOAUTh NyTH  OMNpEHEIEHUs]  JTOCTOBEPHOCTH  ITOJIYYEHHOMU
uH(popManMi Ha OCHOBE WMEIOIIMXCA 3HAHWM W JIOMOJIHUTEIBHBIX
HMCTOYHUKOB

UCMOJb30BaTh MpPU  BBIMOJHEHUM YYEOHBIX 3aJ@aHUM  HaydHO-
NOMYJISIPHYIO JIUTEpaTypy (pU3MUecKoro coaep)KaHus, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeT; BiazeTre npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

cO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBEe WH(POpPMAIMU €3 HECKOIBKUX HMCTOYHHKOB (PU3UIECKOTrO
coJlepKaHusl, MyOJIMYHO HPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATEIIbCKOW  JEATEIbHOCTH, NpPU  3TOM  IPaMOTHO
WCIIOJIb30BaTh M3YUYEHHbIN MOHATUHWHBINA anmapaT u3y4aeMoro pasjaenna
GU3MKK W COMPOBOXKIATh BBICTYIUICHHE Npe3eHTalUeld ¢ Y4EToOM
0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MPOLIECCOB PACHPEENITh O0sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBINOJHEHUEM IUIaHA




JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIL  TOTOBHOCTh
pazpemniaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasaena 3JIeMeHTa
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOILETO MHUPA
®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 dusnyeckue SBICHHSA: MEXaHWYECKHE, TEIUIOBEIC,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@usnueckue BeIMYUHBL. V3MepeHune — (PpHU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts
n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL
EcTtecTBeHHOHAyuyHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
1 13 IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIJABUIKEHHUE THIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBSICHEHUE
HA0II0/IaEMOT0 SBIICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
[TpakTuyeckue pabOTHI:
N3mepenne paccTOsTHUN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.
' Onpenenenue pa3MepoB MajbIX TeEl.
W3mepenue temmepaTypbl MpPU MOMOLIM KMJIKOCTHOIO
TEPMOMETPA U JATYMKA TEMIIEPaTypPbl
I[TEPBOHAYAJIbHBIE CBEJAEHN A O CTPOEHMUA BEIIIECTBA
CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBbI.
2.1 OnbITEl,  JIOKa3bIBAIOIIME  JUCKPETHOE  CTPOEHUE
BELIECTBA
JBuxenne wactun  BemiectBa.  CBS3p  CKOPOCTH
2.2 JIBIDKEHUSI YacTHL C TeMmmepaTypou. bpoyHOBCKoe
JBIDKeHUE, T Py3us
723 B3aumoeicTBre YacTHI] BEIECTBA: IPUTSIKEHUE U
OTTaJIKMBAaHUE
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B,
2 KUAKOcTeH U TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.
24 B3auMocBsI3p MeXIy CBOMCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[TpakTuyeckue paboTHI:
Onenka nauaMeTpa aToMa METOJAOM  psiioB (¢
26 UCToNib30BaHueM GoTorpaduit).
' OnbITH 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHUSI TA30B.
OnbIThI 1o 00Hapy>KEHHIO JeNCTBUSA cui
MOJIEKYJISIPHOTO TIPUTSKEHUS
3 JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI
3.1 Mexanuueckoe JIBYDKEHUE. PaBHOMepHOE u




HEpPaBHOMEPHOE JIBUIKEHHE

3.2

33

34

Ckopoctb. CpenHsst CKOpPOCTh IIpU HEPABHOMEPHOM
JBIDKCHUH. PacuéT myTH 1 BpeMEeHH JIBH)KCHHS

SBrneHne uMHepHMHU. 3aKOH WHEpUUH. B3aumojencTBue
TeN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUXKEHHUS TeEl.
Macca kak Mepa HHEpTHOCTH Tea

IInotHOCTE BemiecTBa. CBA3b INIOTHOCTU ¢ KOJIUYECTBOM
MOJICKYJ B €IUHUIIE 00hEMA BEIIECTBA

3.5

Cuiia KaK XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MOMOIIIBIO JUHAMOMETpPA

3.7

3.8

SIBnenue tAroreHus u cuia TsokecTd. Cuia TSHKECTH Ha
Ipyrux 1iaserax. Bec tena. HeBecomocTh

Cuna tpeHusa. TpeHHE CKOJBKEHUS U TPEHHUE IOKOSL.
Tpenue B Ipupoe U TEXHUKE

3.9

3.10

3.11

CnoxxeHue cui, HaNpaBICHHBIX IO OJHOM MpPSIMOH.
PaBHOzeWCTBYIOIIAs CUII

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBMXKEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JEKTPUYECKOrO
aBTOMOOWII W Tak panee). OmnpeneneHue CcpegHen
CKOpOCTH CKOJIb)KEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IIOCKOCTH.  OrmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnpIThI, JEMOHCTPUPYIOLINE
3aBHCHUMOCTb pacTsbKeHus (JegopMmainuu) NpyXUHBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONpPUKACAIOIINXCs TOBEPXHOCTEH
®duznveckre SBICHUS B TPUPOJIE: MPUMEPHI JBIKCHUS C

pas3JIMIHBIMHA CKOPOCTSAMU B JKMBOM M HEXKHUBOM mpuponae,
HCﬁCTBHC CHUJIBI TPCHUS B ITPUPOAC U TCXHUKE

3.12

TexHuYecKre yCTpOMCTBA: IMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

Hasnenue TBEpAoro Tena. CrocoObl YMEHBIICHHS U

4.1 YBEJIMYEHUS 1aBJICHUS
49 JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUs Ta3a OT 00bEMa,
TeMIIepaTypbl
43 [lepenavya naBneHus: TBEPABIMU TENAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTn4yeckue MalmHbl
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  IJIyOWUHBI.
4.4 I'unpocraTudecknii mapagokc. CooOIIaImuecs cocy/bl.
['unpaBnnyecKkrue MEXaHU3Mbl
AtMmocdepa 3emnu u armochepHoe naBienue. [Ipuannbl
45 CYILIECTBOBaHMs BO3IYIIHON oOojouku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJ] YPOBHEM MOpsI
4.6 W3mepenne armocdepHoro mpapneHus. [lpubopsl s




U3MEpEeHus: aTMOC(EepHOro J1aBICHUs

4.7

JlefictBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnasanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
00béMa TOTrpYKEHHOH B IKHMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
TEeno,  NOrpy>k€HHOE B  JKHAKOCTb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JECHCTBYIOLICH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIKE  3aBUCHUMOCTb  BBITAJIKMBAIOLICH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TEJAa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAaHME  JIOAKM M  OmlpeAelieHHe €€
rPy30MObEMHOCTH

4.10

4.11

dusnueckue  SABICHUS B TNPUPOJC.  BIUSHHC
aTMoc(hepHOro JaBJICHHS HA JKUBOW OpPraHU3M, TUTABAHHE
pBIO

TexHuyeckue YCTPOWCTBA: COOOIIAIOIIUECS COCY/IbI,
YCTPOWCTBO BOJAOINPOBOJAA, THUJPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcOC,
apeomeTp

PABOTA, MOITHOCTbD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckas MOIIHOCTh

53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHA
10cKoCTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHne mpaBuia paBHOBECHUS pblyara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  Koadduument

5.5 II0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHtmaapHasi YHEPTUU TeJa, MOTHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

53 [Tonnass mexaHU4ecKast DHEprHi. 3aKOH W3MEHEHUs U
COXpaHEHUsI MEXaHNYECKON YHEPTUH
[TpakTiueckue paboThI:
###Par###Onpenenenue pabOThl CUJIBI TPEHUS NpHU

59 PaBHOMEpPHOM JBM)KEHMM Tella 10 TOPU3OHTAIbHOMN
nosepxHoctu. MccnenoBaHue yciIoBHII paBHOBECHS
ppuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
N3ydeHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUH

510 @dusuyeckue SBICHHUS B MPUPOJE: pblYard B TEIE
4eJI0BeKa

5.11 TexHUUecKHe YCTpOMCTBA: pblYyar, TMOJBUXHBIH U




HCHOIIBPI)KHI:Iﬁ 6JIOKI/I, HAKJIOHHAs IIOCKOCTbH, IMPOCTHIC
MCXaHU3MBI B 6BITy

8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasiena 3JIeMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJEKYJISIPHO-KUHETUYECKOM
6.1 TEOpUU CTPOCHMsI BemiecTBa. Macca U pa3Mmepbl
' Mosiekysn.  OmbITBI,  TMOATBEPXKJAIOIMIUE  OCHOBHBIC
TMOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOPUU
Mogenn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTrO
6.2 cocTOsiHMM BemiecTBa. Kpucramimyeckue u amopdHbIe
Tena
OObsicHEHHE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKOMN
TEOPHUH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemioBoe paciiupeHue u cxxatrue
6.6 Temneparypa. CBsi3b Temmeparypsl CO CKOPOCTBIO
TEIJIOBOTO JIBUKEHUSI YaCTHI]
6.7 Buytpennsst sueprus. Cnoco0bl U3BMEHEHUsI BHYTPEHHEN
) SHEPTUU: TeIIonepeaada U COBepIIeHne paboThl
6.8 Buasl Tennonepenauu: TEMIONPOBOJIHOCTh, KOHBEKIUS,
6 W3JIyYeHUe
6.9 KomnuecTtBo  TemnoTel.  YiaenbHas — TEMJIOEMKOCTh
' BEILIECTBA
6.10 TemnmooOMeH u TEmMJIOBOE paBHOBECHE. Y paBHEHHUE
TEIUIOBOTO OaaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
VY nenbHas TemioTa MIaBIeHUS
[TapooOpazoBanue u  KoHJeHcarus.  McmapeHwue.
6.12 Kunenune. VYaenbHas  Ttemiota mapooOpa3oBaHUSI.
3aBUCHMOCTh TEMIIEPATypbl KUTIEHUS OT aTMOC(EPHOTO
JIABJICHUS
6.13 BrnaxunocTe Bo3ayXxa
6.14 OHeprus ToIMBAa. Y 1ebHasl TENJI0Ta CTOPAHUS
[MpuHnuner  pabotel  TerioBbix aurarenein  KIIJ]
6.15 TEIJIOBOTO ABUTATENS. 1€IUIOBBIE ABUTATEIIM U 3alllUTa
OKPY’KaIOIIeH cpefibl
6.16 3aKOH COXpaHEHUs U MPEBPAIICHUS] SHEPTUU B TETUIOBBIX
rpoleccax
6.17 [IpakTraeckue pabOTHI:

OnbIThI o OOHapyKEHHUIO JEUCTBUSA CUJll




6.18

6.19

MOJIEKYJIIPHOTO IPUTSKEHHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAIJIOB IMOBAPEHHOM
COJI MJIU caxapa.

OnbIThI 110 HAOJIOJIEHUIO TEIJIOBOTO PACUIMPEHUS ra30B,
JKUAJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIKICHUSI.
[IpoBepka rumnore3pl JHMHEHHOW 3aBUCUMOCTH JUIMHBI
CTOJIOMKA KHUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEeMIIEPaTypPBbI.

Habmronenne u3MeHeHUs] BHYTPEHHEW PHEpPrUM Teja B
pe3ysbTare TerIonepeaadn U padoThl BHEITHUX CHIIL.
HccnenoBanue siBneHus: TeMI000MeHA MPU CMEIIMBAHUU
XOJIOAHOW U rOpsiYe BOJBI.

OnpeneneHne KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM TPH TEIUIOOOMEHE C HArpeThIM METALTUYCCKUM
HUIUHAPOM.

Omnpenenenue yneabHONU TEIIOEMKOCTH BELLIECTBA.
HccnenoBanue npolecca UCIApeHus.

OrnpezenieHre OTHOCUTEILHON BIIAXXHOCTH BO3/yXa.
OrnpenenieHue yAelIbHON TEIJIOTHI IUIABJICHUS JIbJIA.

dusnueckue SBICHHS B TPUPOJAC: IMOBEPXHOCTHOE
HaTSOKCHUC W KallWJUIAPHBIC ABJICHHUA B IIPHUPOAC,
KpUCTAILJIBI B Tipupojie, uanydenue ConHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

TexHnyeckue  ycTpoWcTBa:  KalWUIAPBL, INPUMEPHI
WCIIOJB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbBIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUSI MEXTy TeJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

7.3 nosid. [IpyHIMI cyneprno3uuuu 3JIEKTPUYECKUX IOJIEN
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

76 ONEeKTpUYEeCKUH  TOK.  YCJIOBHA  CYyIECTBOBaHMS

) ANEKTPUYECKOr0 TOKa. ICTOUHMKH OCTOSTHHOTO TOKa

HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax




Onexktpuueckasg uenb. Cuia ToOKa. ODIEKTPUUECKOE

7.8
HarpsHKeHHe

79 ConpotuieHue MPOBOJIHUKA. VYneabHOE
CONPOTHUBJICHUE BEILIECTBA

7.10 3akoH OMa 11 yyacTKa Lenu

711 [locnenoBarenbHOE M MapaJlIeIbHOE  COEAMHEHHE
MIPOBOJTHUKOB

712 PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
Jxoyia — Jlenna

713 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
sHepruu B ObITy. KOopoTKOe 3aMbIkaHue

714 [TocrossuHbIE MarHuThl. B3auMonencTBUE NOCTOSHHBIX
MarHuToB

715 MaruutHoe mone. MarHuTHoe mone 3eMiIu U €ro
3HAUEHUE NS )KU3HU Ha 3eMie

716 OmneiT Opcrena. MaruutHoe 1oJie 31eKTPUYECKOro TOKa.
[IpuMeHeHne HMeKTPOMarHuTOB B TEXHUKE
JleiicTBre MAarHUTHOTO TOJS HA MPOBOJAHUK C TOKOM.

717 SJIGKTpOI[BI/II‘aTeJH)U IIOCTOSIHHOTO TOKa. I/ICEIOJH)?,OBB,HI/IG
JNEKTPOABUTaTeNel B TEXHUYECKHX YCTPOHCTBAX U Ha
TpaHCIopTe

718 Oneitel  @apanes.  SIBneHue  3IEKTPOMArHUTHOMN
nHaykuud. [Ipasuino Jlenna
DNEeKTpOTeHEePaTop. Cnoco0mI MOJTyYEHUS

7.19 JJIEKTPUYECKON  DHEPIUM. ONEeKTpOCTaHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUMU TNl HHIYKIHEH
Y TIPU CONMPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DJIEKTPUYECKOTO TOJISA Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThl SIEKTPUUECKON Ienu
TTOCTOSTHHOTO TOKa.
N3mepenue u peryanpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTHU CUJTBI TOKA, UYIIETO Yepe3

790 PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS

Ha pE3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIIINE 3aBUCUMOCTD
3JIEKTPUYECKOIO COINPOTUBIICHUS IPOBOJHUKA OT €ro
JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEUEHUs U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HANPSOKEHUW  TIpU
MOCIEIOBATEIbHOM  COCIMHEHUU JIByX PE3UCTOPOB.
[IpoBepka mpaBuiia U1l CHJIBI TOKA IPU MApauIeIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompexaenenne  pabOThI
JJIEKTPUYECKOI0 TOKA, MAYLIETO0 4Yepe3 PE3UcCTop.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIICIIsIEMOM Ha pe3ucTtope. VcciaenoBanue 3aBUCUMOCTH




7.21

7.22

CWJIBl TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HalpsKEHUS
Ha Heil. Onpenenenue KII/] narpeBarens. MccnegoBanue
MarHMTHOTO B3aMMOJIEMCTBUS ITOCTOSHHBIX MAarHHTOB.
N3ydeHne MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB MPH
ux oOveawHeHMHM ©  pazaencHuu. lccrmenoBanue
JEHUCTBUSI JICKTPUYECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJICCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa ¥ HampaBlieHUs Toka B Karyuke. M3ydenue
JEHCTBUSI MAarHUTHOTO TOJIS Ha IMPOBOJHHK C TOKOM.

Kouncrpyuposanue u U3y4yeHue paboThI
3JIEKTPOJIBUTATEIISL. N3mepenne KITA
3JIEKTPOJIBUTATEILHONM  YCTaHOBKH. OneiTel 1O

HCCIICAOBAHUIO SABJICHUA 3HCKTpOMaFHHTHOﬁ HHAYKIOHUU:
HCCICIOBaHNEC W3MCHCHHMU 3HAYCHUS U HaIlrpaBJICHUA
HHAYKOUOHHOI'O TOKa

Ousnyeckue SBIEHUS B MPUPOJE: IIEKTPUUECKUE
SBICHUST B  aTtMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, JApeld MoICcoB,
pPOJIb MAarHUTHOTO TOJISA ISl )KU3HU Ha 3emiie, TOJISIPHOE
CUSTHUE

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIBTMETp, PEOCTAT, CYETUMK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JIEKTPOABUIATEIb
MIOCTOSIHHOTO TOKa, TeHEpPaTop MOCTOSHHOTO TOKa

9 KJIACC
Kon
paszena Kog »nemenTta [IpoBepsiemble 2I€EMEHTHI COAEPKAHMS
MEXAHWYECKUE SIBJIEHW S

31 Mexannueckoe JIBWXKEHHE. MarepuainbHas TOYKA.
Cucrema orcuéra

8.2 OTHOCUTENHHOCTh MEXaHUYECKOT'O ABIDKCHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
HepaBnomepHoe npsimonuHerHoe ABWKeHHE. CpemHss

8.4 U MTHOBEHHasi CKOpPOCTb Te€ja MpU HEPaBHOMEPHOM

8 JIBYKEHUH

35 VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHETHOE
JIBHKCHHUC

8.6 CBobOoanoe nmagenue. OneITh [anues
PaBHOMepHOE nBMXKEHHME MO OKpykHOCTU. llepuon u

8.7 yactoTa oOparieHus. JIuHelHass W yrjoBasi CKOPOCTH.
[leHTpOCTpEMUTEIIEHOE YCKOPEHUE

8.8 [TepBeriit 3akon HeroToHa




8.9

Bropoii 3akoH HeroTona

8.10

Tpernii 3akoH HproTOHA

8.11

[IpuHIHMI cynepno3unuu Cui

8.12

Cuna ynpyrocrtu. 3akoH ['yka

8.13

8.14

8.15

Cuiia TpeHMs: cuJia TPEHHs CKOJIbXKEHHUS, CHUJIa TPEHUs
MOKOsI, IPYTHE BUBI TPECHUS

Cuia TsKECTH W 3aKOH BCEMUPHOTO TSTOTEHUS.
YckopeHnue cBOOOIHOTO IMaICHUS

Jewxenne  mmaHer  Bokpyr — Cosnma.  IlepBas
KOCMHUecKasi CKopocTb. HeBecoMOCTh U neperpy3ku

8.16

8.17

PaBHOBecue marepuaibHON TOUKH. AOGCOIIOTHO TBEPIOE
TEJ0

PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OCBIO
BpaieHusi. MomeHT cuiibl. LIeHTp TskecTH

8.18

Nmnynsc Tena. M3menenne nmmyninbca. UMmyJibc CHIIbI

8.19

3aKOH COXpaHEHHUsI UMITyJIbCa

8.20
8.21

8.22

PeakTuBHOE JBMKEHUE
MexaHuueckas pa60Ta 1 MOIIHOCTb

PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPruu U paboThl

8.23
8.24
8.25
8.26

8.27

HOTGHHI/IaJH)HaSI OHCPIrus TCIIa, IoAHATOIO Hazg
ITOBCPXHOCTBIO Seman

[ToreHnuanbHast SHEPTUs C)KATONW MPY>KUHBI

Kunernueckas sHeprus. Teopema O KHHETHYECKOU
SHEPIUuu

3akoH COXpPAaHCHUA MEXaHUYECKOHN SHEPTUn

[IpakTuyeckue paboOTHI:

OrmpezienieHne CpenHe CKOPOCTH CKOJBXKEHUs Opycka
WM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Telna MpPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

WccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHH IpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HayallbHOW CKOPOCTH IYTH OTHOCSATCS
KaKk psjJg  HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanmne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CHUJIBl HOpPMalbHOrO JaBieHus. OmnpenencHue
koapduLreHTa TpeHus CcKojibkeHud. OrmnpeneneHue
KECTKOCTH TMpykuHBbL. OnpeneneHue padOThl CHIIbI
TPeHHUs] TpU PABHOMEPHOM JIBIDKEHUH Teja II0
TrOpU30HTaANBHONW TOBepXHOCTH. OrmpeneneHue padOThI
CUIBI  yOpPYyrocTH  IpU  HOABEME  Ipy3a C
HCIIOJIb30BAHUEM  HEMOABM)KHOIO M IOJBHIKHOTO
0JI0KOB

8.28

dusndyeckue sABJICHUS B Ipupoac: MPUIKWBEI U OTJIIMBEI,




8.29

JABMOKCHHUEC IIJIAHET ConHeyHoH CUCTCMBbI, PCAKTHBHOC
JABYXXCHUC )KHUBBIX OPraHU3MOB

TexHuueckue  ycTpoHCTBa:  CHUAOMETP,  JaTUYUKH
II0JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

KonebarenpHoe nBmwkenre. OCHOBHBIE XapaKTEPUCTUKU
KOJICOAHUH: IepHO/, YacTOTa, AMIUIUTY 1A

MaremaTuueckuit u NPy KUHHbBIN MasITHUKH.
[IpeBpameHue sHeprun Npu KojaedaTeTbHOM ABHKCHUN

9.3

3aryxaromue kosiebaHus. BbIHYXIeHHBIE KOJIEOaHUS.
Pe3onanc

94

9.5
9.6

9.7

Mexannueckue BoJIHBL. CBOMCTBa MEXaHMYECKHUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHHM4YEeCKHUE BOJIHbI
B TBEPJIOM TeJie, CECMUYECKUE BOJTHBI

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpaskeHHUE 3ByKa
HNudpa3Byk 1 yiabTpa3ByK

[IpakTraeckue pabOThI:

Ompeznenenne YacTOThl M MepuUoAa  KoJjieOaHUM
MaTeMaTHYeCKOTO MasTHHKA.

Ompeznenenue YacTOThl M MepuUoAa  KoJieOaHUM
NPYKUHHOT'O MasgTHUKA

HccnemoBanne 3aBUCMMOCTH  MEpUOJA  KOJICOAHMIA
IOJBEIICHHOI0 K HUTU Tpy3a OT JUIMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH  TMepuoja  KoyieOaHUA
NPY>KUHHOI'O MasTHHUKa OT Macchl rpysa. IIposepka
HE3aBHCHUMOCTU nepuoja KoneOanuii rpysa,
MIOJBELICHHOI0 K HUTH, OT MAacChl Ipy3a U KECTKOCTHU
npykuHbl. I3MepeHne ycKopeHusi CBOOOTHOTO TaJCHUS

9.8

9.9

dusnyeckue ABJICHUSA B MPUPOIE: BOCIPUATHUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
L[yHaMH, 3XO

TexHuueckue yCTpPOMCTBA: 3XOJOT, UCIOJIb30BAHUE
yJIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1
10.2
10.3

10.4

10.5

DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMArHUTHHIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

[IIkxana 37eKTPOMarHUTHHIX BOJIH

DJeKTpOMarHuTHas mnpupoga cera. CKOpOCTh CBeETa.
BonHoBbie cBOMCTBA cBETa

[IpakTudeckue pabOTHI:

N3ydyeHne CBOWCTB  3JIEGKTPOMAarHUTHBIX BOJH €
MTOMOIIBI0 MOOUITBHOTO TenedoHa

Odusnyeckue SBICHUS B MpHUpPOJE: OHOIOTHYECKOE
eCTBHE BUJIIMOTO, yABTPaPUOIETOBOTO i
PEHTIE€HOBCKOI'O U3JIy4YeHUN

10.6

TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE




OJICKTPOMATrHUTHBIX BOJIH JJIsL COTOBOM CBS3U

CBETOBBIE SIBJIEHW

11.1 JlyueBas moneinb cBera. UCTOYHHKHY CBETA

11.2 [IpsimosiMHENHOE PAaCIIPOCTPAHEHHUE CBETA

113 OTtpaxenue ceta. [1nockoe 3epkano. 3aKoH OTpaKeHUs
CBETa

114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJICHUS CBETA.

’ [TonHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5 JIunza. Xop siyuel B JIMH3E

116 OnTtuueckas cucteMa ¢oToamnmapara, MHKPOCKONa M
TEJIECKOIa

117 'maz kak ontudeckass cucrema. biauzopykocTs
JaJIbHO30PKOCTh

11.8 Paznoxxenue 6enoro ceera B criekTp. OnbiTel HeroTOHA.
CrnoxeHue CeKTpaIbHBIX I[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnegoBanue  3aBUCUMOCTH  yIjla  OTPaKE€HUS

11 CBETOBOTO Jy4a OT yIJla TaeHHS.

N3yyenne xapakTepuCTHUK H300paKeHHUsS TMpeaMeTa B
IJIOCKOM 3€pKalie.
UccnenoBanue  3aBUCUMOCTH  yIJIa  MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJa MaJieHUsl Ha TPAHULIE «BO3JIyX —

11.9 CTEKIIO».
[Tonyuenne u300pakeHUH C MOMOIIBIO cOOMparoeit
JIMH3EL.
Omnpenenenne (GOKYCHOTO PACCTOSIHHS U ONTUYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OmbITBl IO BOCHPUSTHIO I[BETA TNPEIMETOB TPH HX
HaOJII0JIEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue gBieHUs B npupoze: 3atmeHus ConHua u

11.10 JlyHsl, 11BE€Ta TEJ, ONTHUYECKHE SBJICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

1111 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOIIL,
(dboToanmapar, ONTHIECKHUE CBETOBOIBI

KBAHTOBBIE SIBJIEHU S

12.1 OnpiTel Pezepdopna u maHeTapHass MOJENb aTroMa.
Mopens aroma bopa

122 Hcnyckanne u moryiomnieHue cBera aToMoM. KBaHTHI.
JIuHeityaTele CIEKTPHI

12 12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3IyyeHHs

124 Crpoenue aromHoro sigapa. HykioHHas Mojenb
aTOMHOTO siapa. M30Tomnbl

125 PannoaktuBHbIe TpeBpamenus. [lepuwon momypacmana
ATOMHBIX SIJIEP

126 Snepuble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U

MacCCOBOI'O YHCECII




12.7

9H€pFI/I$I CBsI3U ATOMHBIX AJCP. CBs13b MacChl U OHCPTIUun

Peakuuu cuntesa u aenenus saep. Mictounuku sHepruu

12.8 N
CouHiia 1 38631
12.9 Snepnas _ DHEpreTHKa. elictBue  paJOaKTUBHBIX
U3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
Habmronenne CrjiomHbIX H JMHEHYaTBIX CIEKTPOB
12.10 U3JIy4EHUS.
HccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPIUU YaCTHUIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
N3mepenue pagnoaktuBHoro ¢poHa
®dusnueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
pPaarOaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 pPaANOAKTUBHOE W3JIyYEHUE MPUPOAHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX H3JIIyYECHUH HAa OpraHu3M
YeJI0BeKa
12.12 Texauueckue YCTpOKMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JA03UMCETpP, KaMEpa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeOoBaHus NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poiau (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAE POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIETO
MUDa, Pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BELIECTBA, O (U3MUECKOH CYIIHOCTH SIBICHUH HPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJCKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3INyaTh SBJICHUS [0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE,
YMEHHE PacIio3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3MUCCKHUX SBICHUM
B OKpYXalOIIeM MHUpe, BBIICNSAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHoBamMM MOHATUHHOIO ammapara ¥ CHMBOJHYECKOTO
s3pIKa (PU3UKK M HCIIONB30BAaHME WX ISl PEIICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHUE SBICHUS U
MPOIIECCHI, UCTIONB3Ys (YHIAMEHTAIBHBIE U SMITUPUIECKHE 3aKOHBI

YMeHne onucEBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IC BCIINYHHBI

Bnanenne ocHOBaMM METOJIOB HAy4dyHOTO IIO3HaHHUA C Y4YETOM
coOirofieHus MpaBuil 0€30MacHOro TpyzAa: HaOmoAeHHe (U3UYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMPATh HKCHEPUMEHTANIbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aIMCHIBATh €r0 PE3yIbTaThl, (HOPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3NIECKUX BEITMUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
OKCTIEPUMEHTAIBHYI0  YCTAaHOBKY 10 HMHCTPYKIMH, BBIYUCISATH
3HAYEeHUE BEJIIMYMHBI U AHAJTU3UPOBATh IOJIyYEHHBIE PE3YJIbTaThl C
Y4E€TOM 3a/IaHHOU MOTPENIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IPOBEIGHUE  HECIOXKHBIX  HKCHEPUMEHTAIbHBIX  MCCIEOBAHUM;
CaMOCTOSITENIbHO ~ COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTaBIAThH
MIOJTyYCHHBIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOJHIl H
rpaMKOB, YUUTHIBATh MOTPEIIHOCTH, IEJIATh BHIBOJIBI IO PE3yJIbTaTaM
UCCIIEI0OBAHMSI




[ToHnmaHue  XapakTepHBIX  CBOHCTB  (usmueckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHasT MOJEJIb aTOMHOIO si/ipa) U yMEHUE NPUMEHATh UX MAJI
00BsICHEHUS] (PU3UUECKUX TTPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucili€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBONCTBA (PU3NYECKUX
SBIICHUI, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH

10

Ymenue pemarth pacu€THele 3amaud (Ha 0aze 2 — 3 ypaBHeEHHil),
UCMONb3ysd 3aKOHbl U (OpPMyJIbl, CBSI3bIBAalOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHC 3aJa4yu,
BBISIBJISATh HEAOCTAIOLIME JaHHbIE, BbIOMPATh 3aKOHBI U (OPMYIIbI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIC,
OPOBOJIUTH PACUYETHI M OLEHMBATH PEATUCTHUYHOCTH IOJyYEHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIWYMHBI; YMEHUE ONPEIeIATh Pa3MEPHOCTb
(bu3M4ecKoil BETMUMHBI, 10JIy4€HHOH! NPHU pelIeHUH 3a/1a4ul

YMeHue XapakTepu3oBaTb IPUHLUIBl  JACUCTBHS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, M IMPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUA O
CBOWCTBaX (PU3MYECKUX SBICHHA ¥ HEOOXOAUMBbIE (PHU3MUECKUE
3aKOHOMEPHOCTHU

YMeHne UuCHoibp30BaTh 3HAHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM Il oOecrieyeHMss ©€30HMacHOCTH TP
oOpamieHun ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHHUYECKUMH
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
HKOJIOTMUECKOTO TOBEAEHUS B OKpY’Kalolled cpeze; MOHUMaHUE
HEOOXOMMOCTH MPUMEHEHHs JOCTHKEHMH (UMK U TEXHOJIOTHH
JUISL pallMOHAJIbHOTO MPUPOI0NIOIB30BaHUS

11

OnelT moMcKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(GU3NYECKOro CoAEp)KaHus C MCIOJIb30BaHHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHHWBATh JOCTOBEPHOCTb
NOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JUTEpaTypy
(bu3NYECKOT0 CONEep)KaHUs, CIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnaneHue 0a30BBIMM  HaBbIKAaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApPYTYIO; YMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JI€MEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannyeckoe aBukeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
OTHOCHUTEIBHOCTD ABM)KEHUS
PaBHOMepHOE U HepaBHOMepHOe JBHkeHHe. CpenHss ckopocTb. Dopmyia Juist
1.2 BBIYHCIICHHSI CpEJTHEH CKOPOCTH: V = S/t
PaBHOMEpHOE mMpsAMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU [UJIsl TMPOEKIHH CKOPOCTH, MPOCKIUU
NepeMELICHUs,, IYTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSIMOJIMHEHNHOM
JIBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl Tejla OT BPEMEHM B CiIy4yae pPABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKECHUS:
3
Sl =v,, #1+a, * ;
2
@opmyabl UIsl NPOEKUUU MNEPEMEIICHUs], MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIs MPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, NPOEKLUHU IE€PEMEIIEHUS, KOOpAMHATHl IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBHXKEHUH
CBobonHoe manenue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJ€HUE Tella IO
BEePTHKAIH (JBWDKEHHWE Tella BHHM3 WU BBEPX OTHOCUTEIHHO TOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH /s MPOEKLUUU YCKOpPEHHS,
NPOEKIIMM CKOPOCTH M KOOPAMHATBI NpPU CBOOOJHOM TMAaJeHUM Tejla 110
BEPTUKAIIN
CKopocTh pPAaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHOcTH. HampaBnenue
CKOPOCTH.
@dopmyna A8 BBIYMCIEHUS CKOPOCTH 4YEPE3 pajnyC OKPYKHOCTH M IEPUOJ
oOpareHus:
1.6 Y 2R
T

LentpoctpemurensHoe yckopenue. HampapiieHne LEHTPOCTPEMHUTEIBHOIO
yckopenus. @opmyra J1j1sl BBIYUCICHUS YCKOPEHUSI:




%R
dopmyna, CBSI3bIBAIONIAS IEPUOJT U YACTOTY OOpAICHHS:
V= 1
T
Macca. ITnorHocts Bemecrsa. @opmMyra i BBIYUCICHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cwita — BektopHas ¢uzuveckas BeanunHa. CI0oKeHHe CHl
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CHJIbI, ACHUCTBYIOIIEH Ha
TEJI0
B3aumoneiictue ten. Tperuit 3akod HeroToHa:
1.11 = =
F. 21 _P-l—}E
TpeHue mMokosi U TpeHUE CKONIbKEeHUs. DopMyria 1St BBIYUCICHUS MOIYJIST CUITBI
112 TPEHUS CKOJIbKEHUSA:
F_=u-N
- M
Hedopmarust Tema. Ynopyrue u Heynpyrue nedopMaiuu. 3aKOH YOpyroi
1.13 nedopmaruu (3akon ['yka):
F=k-Al
Bcemupnoe Tsarorenue. 3akOH BCEMHUPHOTO TATOTEHUS:
My -1,
F=G.-—L1_2
R
1.14 Cuna TspxecTu. Y cCKOpeHHe CBOOOHOTO MaeHUs.
dopMmyna J71s1 BBIYUCIECHUS CUITBI TSDKECTH BOJIM3H moBepxHOCTH 3emiu: F = mg.
JIBrxenue nnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecoMocTs u neperpy3ku
Nmritynse Tena — BekTopHas (pu3nvecKas BeTudnHa.
1.15 D=mi

Nmnynbe cuctemsl Ten. M3mMeHenne uMiyabca. IMIynbe CUiibl

1.16

3aKkoH COXpPaHCHUS UMITYyJIbCa JJIA 3aMKHYTOI\/’I CHCTEMBI TCII.
D=0+, U, =const

PeakTtuBHOE NBMXKEHUE

1.17

Mexanudeckas pabora. @opmMyra /il BEIYUCICHUS pabOThI CHITBI:

A=Fsooso

Mexannueckas MOIIIHOCTE:




n=4
I

Kunernueckas u MNOTCHIMAJIbHAsA SHCPIrUs. <DopMyJ1a JJI BBIYHMCIICHUA
KUHETHYCCKOMN OHEPIuu:

J'HUE
E =——
1.18 2 . .
Teopema o kuHeTnueckou s3Heprun. Popmysa AJig BBIYUCICHUS TOTEHIIMAIbHOU
SHEPTUU TeJa, MOJIHATOTO
Hang 3eMIIEn:
E,=mgh
MexaHuueckasi SJHEprusi:
E=E;+E »
1.19 .
3aKkoH COXpaHEHHUs MEXaHWYECKOM dHeprun. Dopmyiia Jjisl 3aKOHA COXPAHEHUS
MEXaHUYECKON 3HEPTruu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpalieHrne MEXaHMUECKOM SHEPTUH MPU HAJTUYUH CHJIBI TPESHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cuitbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 1 2
[ToaBuxHBIN 1 HeTOABWKHBIN O6510KK. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
[laBiienue TBEpIOTO TEIIA.
@opMyiia i1l BBIYMCICHUSI 1aBJICHHs TBEPIOTO Tena:
- F
5
1.21 JaBnenue raza. ATMocdepHoe aBiieHuE.
I'uapocTtaTyeckoe 1aBieHUE BHYTPH KHIKOCTH.
dopMmya 711 BBIYUCICHUSI IaBJICHUSI BHYTPU KUIKOCTH:
P=pgh+Da,
1.22 3akoH [lackans. ['mapaBnnueckuii mpecc
3akoH Apxumena. PopMmyna IS ONpPEETICHUS BBITAJKUBAIONMIECH CHIIBI,
JIEMCTBYIOILIEH Ha TEJI0, MOTPYKEHHOE B KUJIKOCTh WJIH Ta3:
1.23 -
Fape =PEV
VYcnosue iaBanus Tena. [lnaBanue cyJ10B M BO3yXOIJIaBaHUE
Mexanudeckne KoneOaHus. AMIUIMTYJa, TEPUOJ W YacToTa KoJeOaHMA.
dopmyna, CBSI3BIBAIONIAS YACTOTY U MEPHO]] KOJICOAHMIA:
1.24
v = 1
T
1.25 MaremaTuueckuii W MNpPYXUHHBIM MasTHUKU. [IpeBpalieHue >sHepruu npu




KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanusi. Pe3oHanc

1.27

1.28

Mexannueckue BOIHBI. [IpomonbHbIe M mONEpeyHbl€ BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb pacnpOCTPaHECHUS BOJHBI:

h=v-T

3Byk. ['poMkocTh U BbIcOTa 3BykKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha TpaHHIIE
IByX cpen. MH(pa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenue cpelHed IUIOTHOCTH BEUIECTBA; apXWUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHUS, CHIIBI
YyIOPYTroCTH; CPeJHEH CKOPOCTH JBHMXKEHHS OpycKa IO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka NpU JBHKEHUM II0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHWH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl U IepHoja
KoJIeOaHUH TIPY>KWHHOTO MAasiTHUKA; MOMEHTA CHJIBL, JCHCTBYIOIIETO HAa phIYar;
paboThl CWJIBI YNPYTrOCTH MpPH MOIBbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIBl YIPYTOCTH MPU NOIBEME Ipy3a C IOMOIIBIO MOJBUKHOIO
Omoka.

HccnenoBanue 3aBHCUMOCTH apXMMEIOBOW CHIIBI OT 00BEMa MOTrpYyKEHHOU
YacTU TeJla U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIBHOTO JIABJICHUS U OT
poJla IOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYXKHHE, OT CTEIEHU
negopManuu MPYKUHBI, YCKOPEHUs1 OpycKa OT yriia HaKJIOHA HAIPaBISIONICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; MEPHUOJA
Kojie0aHUM MPYKUHHOTO MasTHHKAa OT Macchl Ipy3a M KECTKOCTU TNPY>KUHBI;
UCCIIe/IOBaHNE HE3aBUCHUMOCTU TepHoja KoleOaHMH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPbl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, IEUCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIMUBBI, JBIKEHUE IUIaHET COJIHEYHON CHCTEMBI,
PEaKTUBHOE JIBUKCHHE KUBBIX OPTAaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJE€HUs Ha JKMBOM OpraHusM, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB ’KMBOTHBIMU, 3€MJIETPSCEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, IXO

1.31

2.1

2.2

Texnuueckue ycmpoiicmea: CIMJOMETpP, AATYUKHU TOJO0XKEHUS, PACCTOSHUS U
YCKOpPEHUs, NIWHAMOMETp, MOJIINIHUKHA, PAKEThl, pblYar, IOJBWXKHBIA U
HGHOI[BI/I)KHBII\/JI 6J'IOKI/I, HAaKJIOHHAasA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6I>ITy,
cooOuraromuecst cocyipl, YCTPOMCTBO BOJONPOBOJAA, TMIPABIMUYECKUIl TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACcOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHUE YIIbTPa3BYKa B OBITY U TEXHHUKE

TEIIIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOECHMS
BemlecTBa. Mojenu TBEPIOro, )KUIAKOTO M Ira3000pa3HOro COCTOSIHUN BEIECTBA.
Kpucrannuueckue u aMmopgHbIe Tena

JIBuxenne 4dyactun BemecTtBa. CBA3b  CKOPOCTH JBW)KEHHS YacTULl C
Temneparypoil. bpoynosckoe aBmxenue, 1updysus

2.3

CmaumnBaHUe U KalmWJIJIIPHBIC ABJICHUA

24
2.5

TennoBoe pacIIMpeHHE U CxKaTUE
TennoBoe paBHOBecHE

2.6

BuyTtpennsss sHeprus. Pabora um Teruionepenada Kak CHocoObl H3MEHEHUS




BHYTPEHHEHN SHEPrUU

2.7 Byl Teronepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUEHUE
Harpepanue wu oxnaxnaenue tein. KoiaumyecTBO  TEMIOTHL. Y AeibHas
2.8 TETIJIOEMKOCTb:
O=am(t,—1)
3aKOH COXpPaHEHHs SHEPruu B TEIUIOBBIX IpOLECCaxX. YPaBHEHUE TEIJIOBOTO
2.9 Oananca:
O +0, +..=0
Ucnapenne u xoHuaeHcanusa. V3meHeHHe BHYTPEHHEH SHEpPruyd B IPOLECCE
2.10 WCTapeHusi W KOHJAeHcanuu. KumneHue IKUAKOCTU. VYAenbHas TerioTa
napooOpa3zoBanusi: L = Q/m
2.11 Brnaxxnocts Bo3ayxa
IInaBnenne wu Kpucrasmsanus. I3MeHeHMe BHYTPEHHEW DOHEpPruM IIpH
IJIABJICHUU U KPUCTAIUIU3ALMU. Y 1eJIbHAS TeIUIOTA IIaBJICHHUS:
2.12
_9
A m
BHyTpeHHsI sHeprus cropaHus TOILUIMBA. Y I€JbHAs TEIJIOTa CTOPAHUS TOILJIUBA:
2.13 q=0Q/m
2.14 [Tpuntuns! padboTs! TermnoBbix apuraresneid. KITJ[ tertoBoro apurarens
IIpaxmuuecxue pabomoi
N3mepenne yaenpbHOM TEIUIOEMKOCTH METAJUIMYECKOTO IMJIMHIIPA; KOJIHMYeCTBa
TEIUIOTHI, TOJYYEeHHOTO BOJOM KOMHATHOM TeMmepaTrypbl (UKCHPOBAHHOMN
Maccbl, B KOTOPYIO OITYIIEH HAarpeThlii IWIMHAP;, KOJIMYECTBA TEIUIOTHI,
2.15 OT/JIAHHOTO HArpeThIM LMJIMHIPOM, MOCJE OMYCKaHHUsS €ro B BOJAY KOMHATHOU
TEMIIEpaTyphl; OTHOCHUTEIBHON BIAXKHOCTH BO3MyXa; VACIBHOW TEIIOTHI
MaBieHus Jbaa. lMccnenoBaHwe W3MEHEHUsS TeMIlepaTypbl BOJBI  MpHU
Pa3IMYHBIX YCIOBUSX; SIBJICHHUS TEIUIOOOMEHA MPH CMEUIMBAHWHM XOJOJIHOWU M
ropsiuei BoJbl; Mpolecca UCHapeHust
Qusuueckue A6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHUE W KalUJUIAPHBIC
2.16 SIBJICHHSI B TIPUPOJIEC, KPUCTAUIBI B Tmpupoje, uznydenue CorHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KanWUISpbl, IPUMEPHI UCTIOIb30BAHMS KPUCTAILIOB,
217 KUIKOCTHBIM TEPMOMETp, JATUYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOTUICHUSI
JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, NBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHU A
3.1 OnekTpu3anus Ten. /[Ba BUIa 3MeKTPUUYECKUX 3apsi0B
3.2 B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUsl AIEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe mnojue. Hanpsok€HHOCTh anekTpuueckoro moid. [lpuHnmn
' CYTEPITO3HUITUH JICKTPUUECKHUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IO HA
aneKTpuueckue 3apsanl. [I[pOBOAHUKY U JUAIEKTPUKU
3.6 [TocTossHHBIN 3JIeKTpUYECKUi TOK. JIeMCTBUs iekTprudeckoro Toka. Cuia Toka.




3.7

Harmpsixenue.

I=q/t,U=A/q

DIIEKTPUYECKOE COIIPOTUBIICHUE. Y ACIBHOE IJIEKTPUYECKOE COIIPOTUBIICHHUE:
R = pl/S

3.8

3akon OMa aJ1s1 yyacTka aiekrpudeckoi nenu: I = U/R

39

ITocaenoBaTreabHOE COCAUHEHHE IIPOBOAHHKOB!

1, =1, U=U,+U,. R=R,+R,
HapaJ'IJ'IeJ'II)HOC COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBIICHUA:

{{:U:;I:Iﬁf::R:%.

i

CMelaHHbIe COCAUHCHUA IMTPOBOAHHUKOB

3.10

Pabota u MoiHOCTH 51ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3.12

3akon Jxoynsa — Jlenma:
O=I"R-t

OnbiT Opcrena. MarHuTtHOE ToJie MPSMOrO MPOBOJHHUKA C TOKOM. JInHMM
MAarHUTHOW UHIYKIIMHU

3.13

3.14
3.15

MargutHoe T10jJ€ IIOCTOSHHOTO MAar"HuTa. B3auMOJIEWCTBHUE ITOCTOSHHBIX
MarHHuTOB

JlelicTBME€ MAarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM
Omnbitel @apazes. SIBnenue snekTpoMaruuTHON HHAYKIMU. [IpaBuso Jlenma

3.16

3.17

3.18

3.19
3.20

IIpaxmuueckue pabomoi

N3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTA CHUJIBI  TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HaIMPsHKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJIHUKA, IUIOMIAJNA €r0 MOMEPEYHOr0 CEUEHHUS U
YAEITBHOTO CONPOTUBIICHHUS.

[IpoBepka mpaBuiia AJig 3NEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEA0BATEIBHOM
COCIMHCHUHU TPOBOJHHUKOB; TpPABWIA JUISI CHJIBI JJIGKTPHUYECKOTO TOKa TIPH
napauieTIbHOM COETMHEHUH TTPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s6neHUs 6 npupode: DIEKTPUUECKUE SBIEHHS B arMmocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJIH, JIpeil( MOIOCoB,
POJIb MArHUTHOTO TIOJISL JUIsl )KU3HU Ha 3eMJIE, TOJIIPHOE CUSTHUE

Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTArT,
CUETYMK  DJIGKTPUYECKOM  DHEpPruu,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTeJbHbIE AJIEKTPOIIPUOOPHI (mpumepsr), INEKTPUUYECKUE
NPpECaAOXPAHUTCIN, OJICKTPOMArHUT, OJOJICKTPOABUTATCIIb IIOCTOAHHOI'O TOKa,
reHepaTop MOCTOSIHHOIO TOKa

OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 371eKTpOMarHUTHBIX BOJIH

JlydeBas monenb ceta. [IpsimosiMHEHOE paclipOCTpaHEHHUE CBETA

3.21

3akoH oTpaxeHus cBera. [lmockoe 3epkaiio




3.22

ITpenomiienue cBeTa. 3aKOH MPEIOMIIEHHS CBETA

3.23 Hucnepcus cera

3.4 JIunza. Xox nyueir B nuH3e. DokycHoe paccTosiHue JMH3BL. OnTHyeckas cuia
muH3bl: D = 1/F

3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
IIpaxmuueckue pabomoi
###Parf#Ht#l13MepeHne ONTHYECKON CWIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoiei JTMH3bI (110 CBOMCTBY paBeHCTBA pa3MepoB IMIpeIMeTa U
HU300paKeHMs, KOTJa MPEJAMET PACIOJIOKEeH B JBOMHOM (OKyce), MOKazaTess

3.26 MPEJIOMJICHUS CTEKJIA.
###Par#t#llccnenoBanue CBOWCTBA M300paKEHUS, TMOTYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bL, W3MEHEHUs (OKYCHOTO PACCTOSIHHUS JIBYX CIIONKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jyya OT yrjia MaJeHus Ha
IPaHUIE «BO3IyX — CTEKIIO»

397 Quzuueckue saenenusi 6 npupode. 3arMmeHuss ConHua u JlyHbl, nBera Teu,
ONTHYECKHUE sBJICHUS B aTMochepe (11BeT Heba, pedpakitus, paxyra, MUpax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA

41 PannoaktuBHOCTE. Asb(a-, Oera-, ramma-u3nydeHus. Peakium anbda-u Oera-
pacmaja

4.2 Omnpitel Peszepdopaa mo paccesauto anbda-yacruil. [Inanerapuas mogens aToMma

4.3 CocraB aromHoro sijipa. M3oronsl

4.4 [Tepuon nonypacnaja aTOMHBIX siAep

4.5 Snepuble peakiiuu. 3aKOHBI COXPaHEHUSI 3PS IOBOTO0 U MaCCOBOTO YHCE
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIM paJMOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3IIyYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JIEHCTBUE PaJMOAKTHBHBIX M3JIYICHUN HA OPTaHU3M YeIIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHAWBUIyaJIbHBIN 103UMETp, Kamepa

BI/IJ'ILCOHa, AACpHadA OHCPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 7-i knacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.W., AxmumonepHoe oOmectBo «M3marensctBo «IIpocBemieHuey
» dusuka: 8-i kiacc: 0a30BbI YpOBeHb: yueOHUK, 8 kiacc/ [lepbimkun .
M., UBanoB A. U., AxumonepHoe obmectBo «M3aaTensctBo «IIpocBemieHue
» Ouzuka: 9-i kiacc: 6a30BbId ypoBeHb: yueOHUK, 9 kmacc/ Ilepprmkun U.
M., I'ytauk E. M., MBanoB A. U., [letpoBa M. A., AKIIMOHEPHOE OOIECTBO
«M3parenbcTBO «lIpocBenieHne»

e ®usuka. 7-9 xnaccel. COopHuk 3amady k yudeOHukam A.B. Ilepslimikuna.

OI'OC" IMogpobuee: https://www.labirint.ru/books/802326/
METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA

e ®u3uka. 7 knacc. "B nmoMourps mkoiasHOMy yuurteno". [Toypounbie
paszpabotku k YMK A. B. Ilepoimkuna Asrop: sk Hatanus CepreeBna
e ®u3znka. 7-11 kiaccel. Mexanuka. MaTepuaisl K ypoKam, OTIOPHBIE CXEMBI U
yepTexu, pemenue 3agad. PrOC

e ®usuka. 7 knacc. YMK. Metoanueckoe nocodue k yueOHuky A. B.
[Teppimknna. ®I'OC Atop: ' pomueBa Onpra Unenanuna, M3narenscTso:
DK3amMeH

e ®usuka. YMK miist ocHoBHOM mikoubl 7 — 9 kiaccsl (PI'OC): meToauueckoe
nocobue mis yuutens ABtop(si): boponun M. H.

« Coopnuk 3ama4 no ¢usnke s 9-11 k. Coct. Crenanona I'.H.

« KonTponsabie paboThl 0 (hU3uKe 17151 OCHOBHOM IIKOJIBI. 7-9 KI1acCHhl.
['ensdrar .M. u ap.

o @uzuka. COOpHUK BOMIPOCOB U 3a7a4. 7-9 kiaccel. Mapon ALE.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/28/7

https://resh.edu.ru/subject/28/8
https://resh.edu.ru/subject/28/9
https://phys-oge.sdamgia.ru/
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