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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueil mporpaMmMbl BOCIIUTAHUS U
KoHnuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3nkay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS W OpraHMU3alfi0 HU3y4YeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4YEeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (110 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHNU paboueil IporpaMMBl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yyaeMbIX XHMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UISCKOU
reorpaduel, BHOCHUT BKJIQJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOTo O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM TPAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbh HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero ob6pa3oBaHuUs
OIlpe/ieNieHbl B KOHIENIMU TpernojaBaHus ydeOHoro mnpeamera «Du3uMKa» B
oOpa3zoBaTenbHBIX oOpranuzanusx Poccuiickoit @enepauuu, peann3yroNMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYyYaromuXcs K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE MX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POJH (DU3UKU IJS PA3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMA O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCUOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ielield mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOaTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTANIbHbIC HUCCIEIOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaImeln Gu3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu TpoPheCCHOHATIEHON IESITSIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



OO111ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNIaeT BHIOOp MPHU MPOBEICHUU
7a00paTOpPHBIX pPabOT M OMBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPXKXAHUE OBYUEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY:KaIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PUZHYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpenHocTs u3MepeHnii MexyHapoiHas cucteMa euHull.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ TMO3HAHUS: HAOIIOJCHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue Gu3NUecKuX SBICHUM C TOMOIIbIO MOJIeTei

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO Tea.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue TeMmmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIepaTyphl.
6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THIIOTE3bI: JAIBHOCThH IOJIETA
IIapuKa, MyImeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHayajibHbIE CBEJACHUS 0 CTPOCHUM BellecTBA.

Crtpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJbIX
(kpuctamnmyecknx) Teil. B3anMoCBsA3b MEXy CBOMCTBaMH BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysun.
3. HabGmonenue — sBmeHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOoB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI IO HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUMHU. 3aKOH HMHEPUUH. B3auMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BEMa BEIIeCTBA.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl C MOMOILIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHune
CWJI, HANPABJIEHHBIX II0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cruila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHme MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJIECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHON CUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTH OT riayOuHbl. ['mapocrtatudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000y0ukn 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BeITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBneHus KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCThH BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U TIIOTHOCTH KUKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B KHUJIKOCTH, OT MACCBI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPru.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBujia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Koadduument momesHoro nedctBus (mgaiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H MOTEHIMAIbHAs SHEPIHUS.
[IpeBpalieHye 0THOTO BUIa MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BellecTBa. Macca U pa3Mepbl aTOMOB M MoOJEKyd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJPHO-KUHETUUYECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrocoObl HM3MEHEHHUsS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEepeIayu:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBbix apurarencit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aLIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoOyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOroieHue sIBJICHAN CMaYMBaHKSI U KAITMJUIAPHBIX SBJICHH.
HaOmnroieHre TEeII0BOro paciiupeHus Tedl.

M3MeHeHHe AaBlieHUs ra3a MpU U3MEHCHHU O00bEMa W HArpEeBaHUM HIIH
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITePaTypHhl.

Bupl Temonepeaayu.

OxmnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBaHue npy COBEpIICHUH PA0OTHI BHEIITHUMU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEHN Pa3TMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabmroneHne mocTostHCTBA TeMIepaTyphl IIPH TUTABICHUU.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OAJTOHE HITTPUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WM OXJIAXKICHUSI.

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

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHOMN BIAXKHOCTH BO3AyXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

JJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.
OnekTtpu3anus Tel. J[Ba poaa 3JeKTpUUYecKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TE€JIaMM).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mousd. [lpuHimn
CYIIEpPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JOUANEKTPUKUA. 3aKOH  COXPaHEHUs
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass nenb. Cuna  Toka.  DJEKTPUYECKOE  HAINPSHKCHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpudecKre Ienu U MOTPEeOUTENH ISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HAY€HUE ISl KU3HU Ha 3eMIie.
Oneir  Opcrena. MarauTHoe 1MoJ€  3JIEKTpUYecKoro Toka. [IpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DneKTporeHepaTop. Croco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJIOB.
[1IpoBOAHUKY U TUDIICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. ['a30BbIM pasps.

. I3Mepenune cuibl TOKa aMIEPMETPOM.

L 0 N ok wWwN e

N O
w N = O

. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.

|_\
o
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS ITOIOCOB MATHUTA.
MoaenrpoBaHue MarHUTHBIX ITOJIEN MOCTOSTHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJs CHJIbI TOKa MPU TAPAJJICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HEW.

Omnpenenenue K111 narpeBarens.

HccneqoBannue MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00BEIMHEHUH U Pa3/ICIICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATyIILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBvkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs YHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CKATOW NpyKUHbI. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 0 OKPYKHOCTH.

Habnronenne MexaHM4eCKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJICHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU ABMKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIbBl YHOPYrOCTHM TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. 3yueHune 3aKoHa COXpaHEHUS SHEPTUU.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBLHOM JIBHKEHHH.

3aryxaomue — koneOaHus.  BpiHyxkzaeHHble — KojeOaHusa.  Pe3onasc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosbHblE M
IIOTIEpEYHbIE  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpanenune npoAoabHbIX U MTONEPEYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KoeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

o v kW N

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxkenue cBera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B usmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparorei JInH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens riia3a.

11. Paznoxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
naJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

e S A B
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYCCKON CHIIBI cCOOMparoten
JIMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes
I[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoroeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msoromsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOIO U MacCOBOTO YHCE.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacCel W PHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHS U MOIJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TyUYEHUN.

6. Perucrpanus uziydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3ITy4YEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPTrUU YaCTULBI MO TOPMO3HOMY

nytH (1o dpotorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACpKaHUS H  OMbITa  JEATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMerT.

[Ipy M3y4eHUH JAHHOTO MOJIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
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SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hU3NUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapaKTep JaHHOTO pas3fielia peaan3yeTcs
32 CU€T TOro, YTO OOYyYAIOIIUECS BBIMONHSAIOT 3aJaHMsi, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacrmo3HaBaTh W HAYYHO OOBSICHATH
dusznyecKre SBICHHS B OKPYIKAIOIEH MPUPOIC U TOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanbOOJee BaXKHBIX JOCTHKCHUU COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCITOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MJaHHOTO MOMYJS BKIIOYAET OAKCIIEPUMEHTAIBLHOE
UCCIIeIOBaHNE O00O00IIaroero xapakrepa. Moaynb 3aBEpIIaeTCsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00Opa3oBaHusl.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaK MOILHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAXKHEHMIIEN COCTaBIISIIOLIECH
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeSTENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30IacHOr0 TIOBEJIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- c(opMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M

18



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUIM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MpPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTHMYECKUX NpoOJieM W MyTel HX

pelieHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DU3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

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

e - IUIAHUPOBAHHE CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3HUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TpoTrpaMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YICOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JCHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornyeckue 1eMcTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
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yCTaHABIMBATH CYMIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMSI JIJIS
000OIIEHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPUYNHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (PUINUYECKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BHIBOJBI C MCIOIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUS, BHIOOp HamOomee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIYYEHHYIO B XOJI€ MCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUYECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMKM WIH JAHHBIX C Y4E€TOM MPEMAJIOKEHHOW Yy4yeOHOU
(bu3MYECKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pEUIaeMble 3aJladyd  HECIOKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

B XOZ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;
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BBIPA)KATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNiaTh pPOJH, OOCYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBUS C JIPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIs pelieHus (PU3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPUHATUSA  PELICHUN
(MHOUBUOYaIbHOE, TPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUs (U3HUECKON 3aa4l WIIN
IUTaHa HMCCIIEJOBAHUA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI PELICHUN;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu M NIPEJIaraTh IUIaH €€ N3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUecKOro UMCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s HA MECTO JPYroro 4eloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HaAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
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npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKHX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy o0yueHus B 7 kJacce rnpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAaCKTOpHUs, PaBHOACUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (Iuddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalleHus, IMeperaya JaBJICHUS TBEPABIMU TeElaMH, >KUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBONCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaThb INPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
IpUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIbl TPEHHUs B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJe YeJI0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJa YNPYTOCTH, CHUJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO()()HUIMEHT TOJE3HOTO [EWUCTBUS MEXaHHU3MOB,
KUHETHYECKass U TMOTEHIMalIbHAs JHEPTusi), MPH OMHUCAHWUU IPABUIBHO
TPAKTOBaTh  (PU3MYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWIIO paBHOBecHs pbiyara (610ka),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHHYECKOU
OHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluli MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHBIE, HEOOXOUMBIE JJI pEelIeHUs 3a/lay, OLIEHUBATh PEATUCTHYHOCTh
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAXOAWTh OIIMOKHM B XOAE OIbITA, JEJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznUecKux CBOMCTB Tel: dbopmMmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYroll C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PAaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAU COMPUKOCHOBEHHUS TEJI, CUITBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATh B
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IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BEITIOJTHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEAIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJABI IO pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIEUCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT MOJIE3HOTO JeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIUHU: TIPH
BBITIOJITHCHUHA HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYHHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIUar, MOABMYKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON Ha HMX oOmucaHus (B TOM YHUCIE:
MOAIIAITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOIuUTh  HWHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MYECKUX 3HAHWN B TIOBCEIHEBHOM
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHU: ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH Cpee;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTEM CpPaBHEGHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJIOCTOBEPHOMU;

WCITOJIB30BaTh MPHU BBITTOJIHCHHH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUK U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEPIKaHUS, B TOM
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qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO MCHOJb30BATh
W3YYCHHBI TOHATUHHBIN ammapaT Kypca (OUM3HMKH, COINPOBOXAAThH
BBICTYIICHUE ITPE3CHTALUECH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATEIBHOCTb  TIpPYNIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHUE OKPYKAFOIIMX.

K xonIy o0yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/IyXa, TeMIepaTypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEp/ieBaHUE), KUIICHHE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JNCUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAsI UHAYKIIHS)
M0 OINUCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUWE M KaNWJUISIPHBIC SIBIIGHUST B TPUPOJIE,
KpUCTAUIbI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJS JUISl KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHS, UCTIOIB3YS
bu3ndecKue BETUYHHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJeJIbHAas TeIJIOEMKOCTh BEIIECTBA, VYAENbHAs TeEIUIoTa
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IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHuUsl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO31yXa, AJIEKTPUYECKUU 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
bu3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYCHHUS U EAUMHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa A yJacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallluid IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
($u3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMH;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO PEHIIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromle (MOorjomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHUTOB,
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BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JE€HUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHWKA OT €ro JUIMHBI, IUIOHMAAM MOIEPEYHOTO
CEUEHUs U YAEIIbHOTO CONMPOTUBIICHUS BELIECTBA IPOBOJAHMUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COCAMHEHHUH
IPOBOJHMKOB): TUIAHUPOBATh HCCIEIOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CJlenysl MPEeAT0oKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUI U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COIMPOTUBICHHE TMPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOMpATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKLUH, U
BBIUHCIISATH 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), IAEKTPUUECKUE
IpEeIOXPaHUTEH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyecKkrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUECKHX
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HEeneil ¢ mocneI0BaTeNbHBIM U MapalljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS JIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 TOBEAEHUS B OKPY KAIOIIEH CpEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHaIbI,
pecypcsnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJICTUTh 3a BBINOJIHEHHUEM IUIaHA JCHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JIeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPy3KH, HEHTP THKECTH, a0COIIOTHO TBEPJOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCIYCKAaHUs M TOTJIONMEeHUs, ab(a, OeTa- U ramMMa-u3IydeHuUs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;
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pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BHKEHHE, CBOOOIHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBH)KEHHE 10 OKPYKHOCTH, B3aUMOJACHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBUKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jiokKeHne Oeoro cBera B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHENYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHUE HW3YYEHHBIX (U3HYECKUX SBJICHUNA B
OKpyXaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX H3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIIOJB3YS
bu3nyeckue BeIUYUHBI (CpelHsSsI MU MIHOBEHHAas CKOPOCTb Tella MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEpPrus, IMOJHAs MEXaHH4YecKas >SHeprus,
NEPUOJ U 4acToTa KoieOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb IMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
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OPUHLUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOIO M MaCCOBOTO YHCET
IpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucremy u3 2-3
YpaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (DPU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NJISl PEIICHMs], TPOBOAUTH PACUEThHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU IOMOIIU
(GuU3NYECKUX METO/OB, MCIONb3Yys OINHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WU
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0opyloBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpoBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepseMol BelduuMHbl ((POKyCHOE paccTosiHUe
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHUME 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHH
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Py PaBHOYCKOPEHHOM JBIDKCHHHM O€3 HayaabHOW CKOPOCTH, Tepuoia
KOJICOaHMI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPpaKEHUs CBETa OT yIJia TMAaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOM  3aBUCHUMOCTHU
GbU3MYeCKUX BEIWYHH B BHUAC TaONHII U TPaPUKOB, NE€JIaTh BBIBOIBI 110
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKHUHBI, KOIPPUIIUECHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWiIa COOMparoIie JIMH3bL, PAJAMOAKTHBHBIM  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIIMYMHBI M aHATM3UPOBATH MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON HAa HMX ONMUCaHuid (B TOM 4YHCIE:
CIUAOMETp, JATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoAuMble (puznueckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300pAKEHUI B IJIOCKOM 3€pKaJie U COOUparoleH JTUH3E;
NPUBOJUTh  NpUMEpPHl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUUA B TIOBCETHEBHOM
KU3HH 711 oOecrieueHnsi 6€30MacHOCTU MpU oOpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI W COOJIOJIEHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIIEH Cpejie;
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OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJICpPKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJIHUTEIbHBIX HCTOYHUKOB,;

UCITIOJI30BATh MPHU BBITIOJHEHUH Yy4E€OHBIX 3aJaHUl HAyYHO-MOMYJSPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTE€pHAIbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJMYHO MPEICTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONB30BaTh  HM3y4YEHHBIH
HNOHSTUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa [JOK
’ ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
b K
3.1 MexaHn4ecKoe ABUKEHHUE 3 nomorexa [0

https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
3.2 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEIaMU, )KUJAKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMoChepHoe AaBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHEprus
bu6nmoreka [JOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.2 IT 5 1
POCTRIE MEXQHHSMEL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 examureckat Sueprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
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9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 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 pazneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabnbsie  IlpakTuueckue
n/n Bcero p p o0pa3oBaTte/ibHbIE
a00ThI a00ThbI
P P pecypcsl
®usuka — Hayka o npupoje. SABieHus
1 K pup 1 https://m.edsoo.ru/3¢9c9366
npupobl. usndeckue sBICHUs
) Mexanuyeckue, TeIIoBbIe, MIEKTPUIECKUE, | hitps://m.edsoo.rw/df 168
MarHuTHBIE, CBETOBBIC, 3BYKOBBIE SIBJICHHS T ]
3 Du3nveCKUEe BEITUYNHBI U UX U3MEPEHUE 1 https://m.edsoo.ru/6185e41e
VYpok-uccnenosanue "M3mepenue
4 TEMIEpATyphl IIPU ITOMOIIH JKUIKOCTHOIO 1 1 https://m.edsoo.ru/2312c9d7
TEpMOMETPA U JaTYMKA TeMIiepaTypbl"”
Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH
W3y4aroT npupoay. EcrecTBeHHOHAYUYHBIN
5 i PUpORy 1 1 https://m.edsoo.ru/3842f3a4
MeToJ mo3HaHus. Onucanue PU3nYecKux
SIBJIEHUU C IIOMOIILIO MOJIeei
VYpok-uccnenosanue "lIpoBepka runoTessl:
ATBHOCTH MOJETA MIApUKa, MYIIEHHOTO
6 s pica, Ty 1 1 https://m.edsoo.ru/145e7ble
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIE
BBICOTA MMycKa"
Crpoenue BeniectBa. ONBITHI,
7 JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE 1 https://m.edsoo.ru/12a57dbb
BEIIECTBA
JIBH>KEHHME YacTHUIl BEIleCTBa 1 https://m.edsoo.ru/bcdf4162
Ypok-uccnenoBanue «OmNbITHI IO 1 1 https://m.edsoo.ru/dc28d455
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Ha6J'IIOI[eHI/IIO TEIIJIOBOI'0 paClIMPCHUA

ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA https://m.edsoo.ru/93dd87d7
B3anmocCBA3b MEXK1y CBOMCTBAMH BEILECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
11 https://m.edsoo.ru/bb22e4a5
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOIBI
MexaHndeckoe ABIDKeHUE. PaBHOMepHOE 1
12 A p https://m.edsoo.ru/43ceabl9
HEPaBHOMEPHOE JIBUKECHUE
13 CxopocTb. Equnuiibl cCKkopocTu https://m.edsoo.ru/fdd6¢394
14 Pacuer nyty 1 BpeMeHM IBUKECHUS https://m.edsoo.ru/f1164e28
WNuepuus. 3akon unepiuu. Bzaumoneiictue
15 TEJI KaK IIPUYrHA U3MEHEHUS] CKOPOCTH https://m.edsoo.ru/7b9b482¢
JIBHOKEHHUS Tel
IImotHOCTH BemmecTBa. PacyeT Macchl 1
16 https://m.edsoo.ru/4cd7ale8
o0beMa Tesa I10 €ro IMIOTHOCTH
JIaGoparopnas padora «Onpenenenne
17 patop . P pes https://m.edsoo.ru/766f1f89
MJIOTHOCTH TBEPOTO TEJay»
Pemenue 3amau mo teme "IlMoTHOCTE
18 " https://m.edsoo.ru/3f769a5a
BEIlleCTBa
Cuia KaK XapakTepPUCTHKA B3aUMOIEHCTBHUS
19 PAKTEp A hitps://m.edso0.ru/2546928¢
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydeHue
20 3aBUCUMOCTH pacTsbKeHus (nedopmarun) https://m.edsoo.ru/afbd9bdd
MPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 SIBnenue tarorenus. Cunaa THKECTH https://m.edsoo.ru/5f763ae9
22 CBs13b MEXTy CHIION TSKECTH ¥ MacCOM Tea. https://m.edsoo.ru/511ca9df
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Bec Tena. Pemenue 3amau no teme "Cuia
TsoKecTH"

Cua TsDKeCcTH Ha APYTrux IJ1aHETax.

23 https://m.edsoo.ru/384f287b
dusnyeckue XapaKTePUCTUKH TUTAHET

24 N3mepenne cuit. JluHamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tema. HeBecomocTh https://m.edsoo.ru/594bb9cd
CroxXeHHe ABYX CUJI, HAIIPaBIICHHBIX 110

26 . f’x Vp https://m.edsoo.ru/62elae35
OJTHO¥ mpsiMoii. PaBHOCHCTBYIOAS CHIT
Pemenue 3amgad mo reme

27 " . " https://m.edsoo.ru/78755da8

PaBHOpelicTBYIOIIASA CHIT

TpeHue CKOJIbXKEHHSI K TPEHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
Tpenue B mpUpoie U TEXHUKE
Jlaboparopuas padota «3yueHue
3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHUS OT

29 https://m.edsoo.ru/99easSef7
CWJIBI JaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
Pemenne 3ama4d Ha onpeaeIcHIe

30 . A . e https://m.eds00.ru/38b267b8
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3agau mo remam: «Bec Tenan,

31 «['paduueckoe n3obpaxxenue cuin», «Cumby, https://m.edsoo.ru/f2fbfbaa
«PaBHOZIEHMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHndyeckoe IBUKEHHEY, «Macca,

32 https://m.edsoo.ru/33fe531c¢
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIIbI»
JaBnenue. CriocoObl yMEHbILIEHUS U

33 https://m.edsoo.ru/e56bd875

YBCJIMYCHUA NABJICHUA
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,HaBJ'ICHI/IC raza. 3aBUCHMOCTb JaBJICHHS ra3a

34 . https://m.edsoo.ru/41e7cacb
oT 00BéMa, TeMIepaTypbl
Ilepenaya maBieHUs TBEPALIMU TEJIAMHU

35 pesata i P ’ https://m.edsoo.ru/cfb73461
SJKUOKOCTSIMHU U razaMu. 3akoH Ilackains

aBJICHHUE B JKMIKOCTH U ra3e, BEI3BAHHOE

36 Hla g hitps://m.eds00.ru/8¢8367b5
JIEACTBUEM CHIIBI TSKECTH
Pemenue 3amay o reme «JlaBieHue B

37 A A https://m.edsoo.ru/3c9f6fad
SJKAIKOCTH U ra3e. 3akoH [lackamsy

38 CooOmaromuecs cocyabl https://m.edsoo.ru/384621b8

39 I'mppasinueckwii npece https://m.edsoo.ru/f6417ca4
Maunometpsl. ITopirHeBoH KU AKOCTHERIN

40 prl- 110p g hitps://m.edsoo.ru/1£58766b
Hacoc
Atmocdepa 3emmn. [Ipuanner
CYIIECTBOBAHUA BO3 HOH 000JI0YKH

41 y Ay https://m.eds00.ru/9249b692
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl ypOBHEM MOPS

42 Bec Boznyxa. ATmMocdepHoe 1aBiieHne https://m.edsoo.ru/ccd4dads
Nsmepenune armocheproro gasineHusa. OmbIT

43 p bep a https://m.edsoo.ru/22f14fba
Toppuuennu
3aBuCUMOCTE aTMOC(HEPHOTO JABJICHUS OT

44 bep A https://m.edsoo.ru/6¢48c524
BBICOTHI HAJT YPOBHEM MODSI
Bapomerp-anepona. AtmocdhepHOe TaBiIeHIE

45 POMETP-aHEPOL. ATMOC(EPHOE S1aBICH https://m.edsoo.ru/e7a99517
Ha Pa3JInIHBIX BBICOTAX
Pemenue 3amau mo teme "ATMocdepHoe

46 " a bep https://m.edsoo.ru/c12835a8
JIaBJIICHUE

elficTBYE KUIKOCTH U ra3a Ha II0oT €HHOE
47 a a1 Py https://m.edsoo.ru/ac71c7fa

B HUX T€J0. ApXHUMe0Ba cuila
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48

49

50

JlabopaTopHas pabora «OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEN HA
TEJI0, IOTPYKCHHOE B )KUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Tella B
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
JacTH Tea

IInaBanue Texn

https://m.edsoo.ru/3749d5cc

https://m.edsoo.ru/3c11398c

https://m.edsoo.ru/cel1f25ac

51

52

53

JlaGopatopnas padora "KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKH U
onpeseraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnnaBanue», «/laBienue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

Mexanuueckasi pabota

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47

54

55

MomntHocts. EquHUIEI MONITHOCTH

VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMOM U NObEME O JiecTHULE"

https://m.edso00.ru/4395592¢

https://m.edsoo.ru/8e9f821a

56

IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CWJI HA pplyare

https://m.edsoo.ru/1283aa34

57

58

59

KonTponbhas padota no teme «JlaBnenue
TBEPABIX TEJ, )KUAKOCTEN U ra3oBy» /
Bcepoccuiickas mpoBepouHas pabota

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o

Teme «/laBinenue TBEPABIX TeN, )KUAKOCTEN U

ra3oB» / Beepoccuiickas npoepouHas
paborta

Pbruaru B TexHuke, OBITY U IPUPO/IE.

0.5

https://m.edsoo.ru/3¢391d99

https://m.edso0o.ru/76988618

https://m.edsoo.ru/85ed83cc
42




JlaboparopHas padorta «/ccnenoBanue
YCJIOBHI paBHOBECHS pblyara

Pemrenue 3agad mo teMe «Y CI0BUSI

60 1 https://m.edsoo.ru/6d1cdc72
paBHOBECHSI phluara»
KoaddutmenT mone3noro neicTBust

61 Mexanu3ma. Jlaboparopuas pabora 1 0.5 https://m.edsoo.ru/8a91d11d
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
Pemenue 3ama4d no treme "Pabora,

62 . 1 https://m.edsoo.ru/ab3c7eaf
MotHocTb, KITI"
Mexanuueckas sHeprusi. Kunernueckas u

63 1 https://m.edsoo.ru/2delcc24
MOTEeHIIUATIbHAS YHEPTUS

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUuu 1 https://m.edsoo.ru/92e9efac
YPOK-3KCIIEpPUMEHT T10 TeMe
"DKCIIEpUMEHTAIBLHOE ONPEACIICHUE

65 W3MEHEHUS KUHETUYECKON M MOTEHIIUATBbHON 1 1 https://m.edsoo.ru/fbb989ba
SHEPTHUU MMPHU CKATHIBAHUH TEJIA T10
HAaKJIOHHOM TUIOCKOCTH"
KonTponbHas pabota o Teme «Paborta u

66 1 https://m.edsoo.ru/1a4d3478
MOIIHOCTb. DHEPIHsI»
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o

67 PBHBI YP : 1 https://m.edsoo.ru/35541 Ife
TeMe "MexaHnuecKkoe JIBIKEHUE
Pesepublit ypok. Pabora ¢ Tekcramu mo

68 p" P 1 https://m.edsoo.ru/28 1b265¢
teme "Pabora. MoutHocTs. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 https://m.edsoo.ru/4b6b1523
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 https://m.edsoo.ru/51284758
Mogenu TBEpIOro, )XKUIAKOTO U

3 a PAOTO, K _ 1 https://m.edsoo.ru/7236c9f9
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsiCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA Ha

4 . 1 https://m.eds00.ru/94849842
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU

5 Kpucrannnueckue u amop¢Hble Tena 1 https://m.edsoo.ru/5d25b3dd
CmauvBaHMe U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/8bb5494b
[ToBEpXHOCTHOE HATSKEHUE

7 TemnmoBoe pacuIMpeHne U CKaTHE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TEMIIEpaTyphI CO

8 patyp patyp 1 https://m.edso0o.ru/767b611b
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHI]
Buytpennss sueprusi. CnocoObl U3BMEHEHUs

9 yTp . p 1 https://m.edsoo.ru/7al61b6d
BHYTPEHHEHN DHEPIUU

10 Bunsl Tenonepenaun 1 https://m.edsoo.ru/eSc7ce2c
VYpok-koHpepenuus "[IpakTuueckoe

11 P Pepern P 1 1 https://m.eds00.ru/47298c48

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BEIIESCTB
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12

Y MaTepHUasioB B IEJIIX dHEprocoepexeHus"

KonndecTBo TemIoThL. Y AeIbHAs
TCIINIOEMKOCTh

https://m.edsoo.ru/eb498cle

13

14

15

YpaBHEHHE TEIIOBOTO OanaHca.
TeriooOMeH 1 TEIUIOBOE paBHOBECHE

JlaGopaTtopHas pabora "VccienoBanue
SIBJIGHUS TETUI00OOMEHA MPU CMEIIMBAHUN
XOJIOAHOW U Topsiueit BoabI"

Pacuer xonuyecTBa TCIIIIOTHI, HeO6XOHI/IMOFO
AJIs1 Harpe€BaHus TCJjia U BBIACIIICMOTI'O UM
IIpHU OXJIAXKICHUHA

https://m.edsoo.ru/6aefSeca

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

16

Jlaboparopuas pabota "Onpenencaue
paTopHas p P
YACJIBHOU TEIJIOEMKOCTH BemiecTBa"

https://m.edsoo.ru/aabf9721

17

18

DHeprust TOIUINBA. Y IebHAS TEIUIOTa
CrOpaHHsI

IInaBneHue u OTBCPJACBAHUC
KpUCTAJUNINYCCKUX TCII. Y aenpHas TemiaoTa
IIJIaBJICHUA

https://m.edsoo.ru/2cf8923b

https://m.edsoo.ru/5¢93abab

19

Jlaboparopnast pabota "Onpenenenue
yIeIbHOU TEIUIOTHI TIaBlIeHuUs Jibjaa"

https://m.edsoo.ru/9cb89b68

20

21

22

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue

Kumnenue. Y nenpHas temnora
napooOpa3oBaHUs M KOHJCHCAIIHH.
3aBUCHUMOCTh TEeMIEpPaTyphl KUTICHUS OT
aTMOC(EepHOTO TaBJICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OnpeneneHnue OTHOCUTENbHOM BIaKHOCTH

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/edc6ece3f

https://m.edsoo.ru/17eeb2af

45




BO3ayXa"
Pemrenue 3aiau Ha onpeeneHne BIaKHOCTH

23 https://m.eds00.ru/9f97285d
BO3/IyXa
[TpuHIHITB pabOTHI TEIIJIOBBIX JBUTATEICH.

24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO https://m.edsoo.ru/al4f1dbc
cropanus
KIIJI TermoBoro aurarens. TemnaoBbie

25 N https://m.edsoo.ru/c1c67641
JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CpeIbl
3aK0OH COXpaHEHHUS U IIPEBPAICHU SHEPTUU

26 P perpatt p https://m.eds00.ru/89535ae3
B TEIIOBBIX MpoIieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

27 "Termnosble siBiIeHUA. M3MeHenne https://m.edsoo.ru/dfea43fc
arperaTHbBIX COCTOSIHU BeriecTra"
KontponbHas padota nmo teme "TermnoBbie

28 sBJICHUS. MI3MEeHeHne arperaTtHbIx COCTOSHAN https://m.edsoo.ru/64eb961f
BemecTsa"
Onexrpu3anus ten. JIsa pona

29 pHsatt /lBa por https://m.edsoo.ru/17ef865b
AIEKTPUUECKUX 3apsI0B
Vpok-uccinenoBanue "DIEKTpU3aIUs TSI

30 P . A pHsatt " https://m.edsoo.ru/1de2a6dc
WHJYKIWEW U MTPU COTIPUKOCHOBEHUH
B3aumogeiicTBre 3apssKeHHBIX TEl. 3aKOH

31 https://m.eds00.ru/9753c836
Kynona
Dnektpuueckoe nose. HanpsxeHHOCTh

32 aneKkTpuyeckoro nosst. [puHnun https://m.edsoo.ru/46777f42
CYTNEPIIO3UIINH JIEKTPUUECKUX MOJIeH
HocuTenu snekTpuyueckux 3apsios.

33 https://m.edsoo.ru/d5afc8eb

OnemeHTapHbIi 3apsaa. CTpoeHue aToma
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[IpoBOIHUKY W TUAAEKTPUKU. 3aKOH

34 https://m.edsoo.ru/f2d4al34
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa
Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

35 https://m.edsoo.ru/5e7ea9cc
ANEKTPUYECKUX 3apsI0B
DNEeKTPUUECKU TOK, YCIIOBUS €T0

36 cyiiecTBoBanus. Mctounuku https://m.edsoo.ru/67367ddc
AIEKTPUYECKOTO TOKA

37 JIeNCTBUA DIEKTPUYECKOTO TOKA https://m.edsoo.ru/ae1e7251
VYpok-uccnenosanue "Jleiictsue

38 3JIEKTPUUECKOTO TOJI HA IPOBOJIHUKU U 1 https://m.edsoo.ru/1b724c3e
JADTICKTPUKH"
DNEeKTPUYECKUM TOK B METAIIJIaX, JKUKOCTAX

39 https://m.edsoo.ru/23935322
U Tazax

40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YACTH https://m.edsoo.ru/e19acc53
Cuia Toka. JlaboparopHas pabora

41 ; PaTOPHAA p ) 0.5 https://m.edsoo.ru/d67176b6

N3mepenue u peryampoBaHue CUIIbI TOKa

DneKkTpuyeckoe HanpsikeHue. BonbTmerp.

42 Jlaboparopnast pabota "U3mepenune u 0.5 https://m.edsoo.ru/6a219ef8
peryaupoBaHue HaNpsHKeHUs "
ConpoTuBieHe NPOBOAHUKA. Y A€IBHOE

43 P POBOA A https://m.edso00.ru/98c 1226
COTPOTHUBIICHNE BEIIECTBA
JlaGopatopHas pabora "3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBICHUS

44 P P 1 https://m.edsoo.ru/8852b3cf
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIATN
MONEPEYHOr0 CeYeHus1 U MaTepuana"
3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS.

45 https://m.edsoo.ru/224862ac

3akoH OMa 1l yyacTKa Lenu
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JlabGopaTopHas pabora "HcciaenoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

46 https://m.edsoo.ru/8fbc7cSa
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnengoBarenbHOE U MapaieIbHOE

47 A P https://m.edsoo.ru/734d541
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmia
CJIOKEHHUSI HAIIPSHKSHUNA TTPH

48 P P https://m.edsoo.ru/9fec21e2
MOCIIEI0BATEILHOM COCTUHEHUH JIBYX
pe3uctopon”
Jlaboparopuas padota "IIpoBepka npaBmiia

49 JUISL CWJIBI TOKA IPU ITapaiieibHOM https://m.edsoo.ru/6b9fd546
COCMHEHHUH PE3UCTOPORB"
Pemrenue 3amau Ha npumeHenue 3akona Oma

50 A P https://m.edso0o.ru/24¢36972
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB
PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA.

51 . P https://m.edsoo.ru/821f4c5b
3akoH Jlxoynsa-Jlenua
Jlaboparopnast pabota "Onpenenenue

52 PaTOPHAT P ped ) https://m.edsoo.ru/dd1d4d66
PpaboThI ¥ MOIITHOCTHU ANEKTPUYECKOTO TOKA
DNeKTpUYECKHE e U MOTPeOuTeNn

53 aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/f4f1e71a
3aMBbIKaHUE

54 ITocTossHHBIE MATHUTHI, UX B3aMMOJCHCTBHE https://m.edsoo.ru/6e766¢29
Ypoxk-uccnenopanue "M3ydenue nosiei

55 P A o https://m.edsoo.ru/3ab2bdS6
MOCTOSIHHBIX MarHUTOB
MaruauTHOoe nojie. MarHuTHOE 1oJie 3eMJId U

56 https://m.edsoo.ru/34fb13d5
€ro 3HaYCHHE VIS )KU3HU Ha 3emiie

57 ITonroroBka K KOHTPOJIBHON pabOTE MO TeEMe https://m.edsoo.ru/325ebb45
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58

59

60

"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
" uXx B3aumoacucTaus. I1ocToSsHHbBIN
AIEKTPUUYECKUNA TOK"

KonTponbhas pabora no teme
"DnexkTpuuecKue 3apaabl. 3apsIKCHHBIC Tella
U UX B3auMoaencTBus. I10CTOSHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
Teme "TIOCTOSTHHBIN JIEKTPUISCKUMA TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OmnsIT DpcTena. MarHuTHoe noJie

QJICKTPHUUYCCKOI'O TOKa MarnuTHoe mosne
KaTyliKu ¢ TOKOM

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne P7EKTPOMarHuTOB B TEXHHUKE.
JlabopaTtopHas pabota "M3y4ueHue aecTBus
MarHUTHOTO TIOJISI Ha MMPOBOJTHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3IEKTPOIBUTATENECH B

TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

JIaboparopHas padota "KoHcTpynpoBanue u
u3yueHue paboThl AIeKTpogBUraTens"

https://m.edsoo.ru/9¢99a4b7

63

64

65

OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykuuun. [Ipasuno Jlenna
OnexTporerepatop. CriocoOb! moTydeHHs
AJIEKTPUUECKONW IHEPTUU. DIIEKTPOCTAHLIUI
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

https://m.edsoo.ru/2981e1db

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336
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"DNeKTpUYEeCKNEe U MarHUTHHIE SIBJICHUSA"
K 0

66 - OHTPOTILHAA pabOTa MO TeMe . 1 https:/m.edsoo.ru/fc544d96

DNeKTpUUECKUEe U MarHUTHBIC SABJICHUS

P i .P

67 €3EPBIbli YpOK. Paora ¢ Teictanit 1o 1 https:/m.edsoo.ru/7d3485e
teme "TeroBbie sIBICHUS
P i . Pab

68 eSep,]?HHH YPOK. Tabota ¢ TGKCTaMH 1o 1 https://m.edsoo.ru/46a7afas
TeMe "MartuuTHbIe SIBICHUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourposbnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Mexanuyeckoe nBuxeHrne. MarepuajibHas

1 1 https://m.edsoo.ru/54c98fca
TOYKa
Cucrema orcuera. OTHOCUTEIIBHOCTh

2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO JBUKEHUS

3 PaBHOMEpHOE NMpAMOIIMHEITHOE ABUKEHUE 1 https://m.edsoo.ru/bc342e86
HepaBHoMepHOE PSAMOJIUHENHOE ABUKECHHUE.

4 P P P A 1 https://m.edsoo.ru/9d51e741
CpenHsisi © MTHOBEHHAsI CKOPOCTh
[IpssMonnHeTHOE paBHOYCKOPEHHOE

5 P P yexop 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 https://m.edsoo.ru/2c456185
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue

7 YCKOPEHHS TeJIa IPU PABHOYCKOPEHHOM 1 1 https://m.edsoo.ru/dfd66c69
JIBUKEHUHU O HAKJIOHHOM IIJIOCKOCTH"

8 CBobonHoe nagenue tei. OneiTel [anunes 1 https://m.edsoo.ru/163cf472
PaBHOMEpHOE IBHKEHNE IO OKPYKHOCTH.

9 [lepuon u yacrora oOpamenus. Jluneitnas u 1 https://m.edsoo.ru/7a978b7a
yIJI0Basi CKOPOCTU

10 LleHTpOCTpEMUTENBLHOE YCKOPEHUE 1 https://m.edsoo.ru/21f74a13

11 IIepsbiit 3ak0oH HproTona. Bekrop cuisl 1 https://m.edsoo.ru/8776289d
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Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOelicTBYIOIIAA cHila

13 Tpetuii 3akon Hetotona. Cynepno3uius cui https://m.edsoo.ru/6155617e

14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB hitps://m.cdsoo.ru/5268393d
Hsrotona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16 Pemenue 3amgau no reme «Cuiia ynpyroctu https://m.edsoo.ru/3bf34e6c
Jla6 0 (0]

17 aboparopran pabota «IHpeACICHHC https://m.edsoo.ru/aabe6bbc3
JKECTKOCTHU MPYKUHBI»

18 Cuna tpeHus https://m.edsoo.ru/67bcdefb

19 Pemenue 3anau no teme «Cumna TpeHus» https://m.edso00.ru/97c¢5¢938
Jla6 6ota "O

20 abopatoprast pabota npe,ueneHI/I"e https://m.edsoo.ru/78{f698c
Kod(dUIIMEeHTa TPEHUS CKOJIbKCHHUS
Pemenue 3amgau no reme "3akonsl HeroToHa.

21 . " https://m.edsoo.ru/885c63el
Cwita ynpyroctu. Cuna TpeHus
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

22 P https://m.edsoo.ru/c4cba3c3
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS
Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ConHevyHas https://m.edsoo.ru/6a48e5¢3
cuctema). ['amaktuku"
Pemenue 3amau mo reme "Cuiia TsKeCcTd U

24 g " https://m.edsoo.ru/8b4d9f83
3aKOH BCEMUPHOTO TATOTCHHS
II .

25 ePBa KOCMUHABCKas CROPOCTS https://m.edsoo.ru/5f38dbas
HesecomocTs n neperpysku
PaBHOBECHE MaTepUAIbHON TOUKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBECHe https://m.edsoo.ru/a351cela

TBEPIOTO TEJIA € 3aKPEIUIEHHON OCBIO
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27

BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOconroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIrIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

https://m.edsoo.ru/6872abf4

28

Pemenue 3amau no reme "MOMEHT CHUJIEL.
Hentp TsikecTn"

https://m.edsoo.ru/77b2c6c5

29

30

31

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"MexaHn4ecKoe IBIKEHUE.
Bsaumonetictsue Ten"

KonrponbHas pabora no reme
"MexaHn4yecKoe ABUKEHUE.
Bsaumoneiicteue ten"

Nmnynsc Tena. Ummynse cuiiel. 3aKoH
COXPaHEHUsI UMITyJIbCaA. YTIPYroe U
HEYIPYroe B3auMOJACHCTBUE

https://m.edsoo.ru/2batb487

https://m.edsoo.ru/fc25194b

https://m.edsoo.ru/251e6f13

32

Pemenue 3amgau mo teme "3akoH coXpaHEHUS
uMmnyisca'

https://m.edsoo.ru/c3cceebl

33

34

VYpok-koHpepenuus "PeakTuBHOE ABMKEHHE
B IIPUPOJIE€ U TEXHUKE"

Mexann4geckas pa60Ta U MOIIHOCTb

https://m.edsoo.ru/8b5e27f1

https://m.edsoo.ru/848ba637

35

36

37

PaGora cunbl TsKECTH, CUITBI YIPYTOCTH U
CHUJIBbI TPEHUS

JlaGopatopHas pabota «Onpeznenenue
paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MOBEPXHOCTH»

CBs3b OHECPIruu U pa6OTLI. IloTenunanbHast

https://m.edsoo.ru/d7a7c555

https://m.edsoo.ru/667c837¢

https://m.edsoo.ru/84817179
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SHEeprus

Kunernueckas sneprus. Teopema o

38 . https://m.edsoo.ru/24d61ab5
KMHETUYECKOUN 3HEpruun

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE https://m.edso0.ru/24661{29

40 JlaboparopHas pabota «3ydyeHue 3akoHa hitps+/m.cdsoo.ru/48838ca3
COXPAHEHHUSI SHEPT UM
KonebarenpHoe 1BUKEHUE U €T0

41 https://m.edsoo.ru/7b9859af
XapaKTepUCTUKU

42 Satyxaioue konebaiis. BeiyxicHHbe https://m.edsoo.ru/ad17f942
Kosiebanus1. Pesonanc

43 MaremaTtuueckuil 1 IpyKUHHBIN MasiTHUKH https://m.edsoo.ru/4a6aa385
VYpok-uccnenoBanue «3aBUCUMOCTb IEPUOAA

44 KoJIe0aHUH OT )KECTKOCTHU MPYKUHBI K MACChI https://m.edsoo.ru/b1c7271b
rpysa»

45 Hlpepparnetiite SHepriit MPH MEXAHIECKIX https://m.edsoo.ru/8544337¢
KoJIe0aHUsIX
JlaGopatopHas pabota «Onpeznenenue

46 YacTOThI U IepuoJia KojaeOaHUH MPyKUHHOTO https://m.edsoo.ru/bald1d48
MasTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIepHo/ia KoebaHuii rpysa, https://m.edsoo.ru/5d34e65f
MIOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BosiHbI. CBolicTBa

48 MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/8ed367¢7
MOTIEPEYHbIE BOJIHBI

49 VYpok-koHpepenuus "MexaHn4ecKue BOJTHbBI hitps://m.cdsoo.ru/ebdSd7b6

B TBEpIoM Tene. CelicMuueckre BOJIHbI"

54



50

3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenoranue "Habmonenue

https://m.edsoo0.ru/8a594969

51 " https://m.edsoo.ru/2b95f238
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI
I'poMKOCTE 3ByKa U BEICOTA TOHA.

52 P . https:/m.eds00.ru/699¢3612
AKYCTHYECKHI pe30HaHC
Vpok-xoH(pepeHus "YIbTpa3ByK U

53 P bep p ylf‘ https://m.edsoo.ru/ffc5Scbba
WH(]pa3ByK B IPUPOJIE U TEXHUKE
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

54 "3akoHbI coxpaHeHUs. MexaHnueckue https://m.edsoo.ru/b347159%
KoJieOaHHs U BOJHEI"
KoHnTpomapHas padoTa 1o Teme "3aKoHbI

55 coxpaHeHus. MexaHndeckue Kojiebanus u https://m.edsoo.ru/e9924b5e
BOJIHBI"
DIIeKTPOMAarHuTHOE IOJIE.

56 https://m.edsoo.ru/45bbd 19b
DNEKTPOMArHUTHBIE BOJTHBI

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenmus "llxana
AJIEKTPOMArHUTHBIX BOJH. Vcmonbp30oBaHue

58 . https://m.edsoo.ru/48f68a2d
AJIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM
cBs3u"
VYpok-uccnenosanue "M3ydyeHue cBOICTB

59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO https://m.edsoo.ru/3cfae84a
MOOmMIIBHOTO TenedoHa"
Pemenue 3a1au Ha onpeieieHUe YacTOThI U

60 . https://m.edsoo.ru/ebe362a6
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIeKTpOMarduTHas IpUpPoJa CBETA.

61 P PHp https://m.edsoo.ru/ecb99257

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA
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Ucrounuku cBeta. [IpsiMonuneitHoe

62 pacnpoctpanenue ceera. 3armeHust CoiaHia u https://m.edsoo.ru/f3de5613
Jlynsl
3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue

63 3aJ1a4 Ha IPUMEHEHHUE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/45e9{872
cBeTa
[Ipenomienue cBera. 3aKOH NPEIOMIICHUS

64 https://m.edsoo.ru/3c5ff9f5
cBeTa
[lonHOE BHYTpEHHEE OTpAKEHUE CBETA.

65 Hcnonp30Banne NOJHOTO BHYTPEHHETO https://m.edsoo.ru/4e43afa2
OTpaXEHUsI B ONTHYECKUX CBETOBOAAX
JlaboparopHnas pabota "Hccienoanue

66 3aBUCHUMOCTH YIJla IPEJIOMIICHUS C]:GTOBOI‘O hitps://m.cdsoo.ru/835facd9
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
cTexno""
VYpok-koHdpepenuus "HcnonapzoBanne

67 ITOJTHOT'O BHYTPEHHETO OTPaKCHHUS: https://m.edsoo.ru/2ce8864 1
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTryeckas cuia JIMH3bI https://m.edsoo.ru/c6451cf4

69 [TocTpoenue n3o06pakeHnil B IMH3aX https://m.edsoo.ru/3b4bSe4f
JlaGopatopHas pabota "OnpezneneHue

70 (OKYCHOTO pacCTOSIHHS U ONTHYECKOM CHUITBI https://m.edsoo.ru/911a47cb
coOuparorien TUH3bI"
VYpoxk-koH(pepentus "OnTuyeckue TUH30BbIC

71 https://m.edsoo.ru/5b79227a
npubops"”

72 ['ma3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/d7aa88af

73 Ypox-ronepenuns "Jledexter sperns. Kax https://m.edsoo.ru/4dc7b213

COXPaHMTH 3peHue"
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Paznosxenue Oeyioro cBeTa B CIICKTD. OnEBITH

74 Herotona. CnoxeHue crieKTpaJIbHbIX 1{BETOB. https://m.edsoo.ru/6eb8b874
[ucniepcus ceera
JlaGopaTtopHas padota "OMbITHI 11O
pa3I0KEHUIO OEI0ro CBeTa B CHEKTP U

75 https://m.edso0.ru/b4867994
BOCIIPUATHUIO LIBETA IPEIMETOB MPHU UX
HaOJI0IeHNH Yepe3 BETOBbIe (YUIbTPHI"
VYpok-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: IucCIiepcus, uHTephepeHIus U https://m.edsoo.ru/1b4e5e94
nudpakmys"
OmneiTel Pesepdopaa v ruranerapaast MoJIeIb

77 pdopa P A https://m.edsoo.ru/c36eftb5
aToma

78 [Tocrynarter bopa. Moaens aroma bopa https://m.edsoo.ru/d5e656ba
Hcnyckanue 1 MOTJIOUIEHHE CBETa aTOMOM.

79 Y JTOTION https://m.eds00.1u/9fb5689b
KBantsbl. JIuneituarsie criekTpsbl
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB

80 P P " o A P https://m.edsoo.ru/83b9a577
UCITyCKAHHUS

81 PannoakTUBHOCTB U €€ BUIBI https://m.edsoo.ru/8e¢724769
Crtpoenue atomHoro siipa. Hyknonnas

82 P Apa. HYK https://m.edsoo.ru/2d85bef3
MOJIeTTh

83 PanuoaxTuBHbIEe peBparienus. M30Tomnbl https://m.edsoo.ru/8b56a71d
Pemenue 3amay o teme: "PagnoakTuBHBIC

84 o A https://m.edsoo.ru/f241bbdc
MPEeBpaICHUS

85 ITepuon monypacmnana https://m.edsoo.ru/523a9317
Ypok-koH(pepenuus "PaguoakTuBHbIE

86 P depenn A " https://m.edsoo.ru/4eadf6e4
U3ITy4eHUs B IPUPOJIE, METUIINHE, TEXHUKE

87 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI https://m.edsoo.ru/c4cbe7ee
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88

3apAJ0BOIro U MaCCOBOI'0O YHUCEII

DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b MacChl
Y DHEPTUU

https://m.edsoo.ru/734f11cl

&9

90

Pemenue 3anau no teme "SAnepusie peakuun’

Peakiuu cuHTe3a U AeNCHUS SAEp.
Nctounuku sueprun CosHIa v 3BE311

https://m.edsoo.ru/5efa6£52

https://m.edsoo.ru/2d7262c2

91

Ypok-koHpepenmus "SnepHas sHEpreTUKa.
JleficTBHS paquOAKTUBHBIX U3JIy4YE€HUN Ha
’KUBBIE OpraHu3Mbl"

https://m.edsoo.ru/bd4b6eSe

92

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DIeKTPOMarHuTHOE TOJIE.
DJeKTpOMarHUTHBIE BOJHBI. KBaHTOBBIC
SBJICHUS"

https://m.edsoo.ru/d9f1261a

93

94

95

KonTponbhas pabota no Teme
"DIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
sBICHUS"

[ToBTOpenue, o6ob6menue. Jlaboparopusie
paboTsl 1o kypey "B3aumoneiictsue Ten"
[ToBTrOopenue, o6o0mmenue. Pemenune

pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 110 TeMe
"TenoBsie mporecch”

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, o600meHne. Permenne
pacyYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBsIX aBurarencii”

https://m.edsoo.ru/28f67bc4

97

[ToBTOpenue, 0600meHNe. Permenne
paC‘IeTHLIX 1 KAYCCTBCHHBIX 3a1a4 I10 TEMEC
"KII/] anextpoycTaHoBOK"

https://m.edso00.ru/399f4911

58



IT enue, 00001eHue. JIab

98 OBTOPEHHE, 000 "HI i a opaTopI'{'LIe 1 1 https://m.edsoo.ru/1¢d92c¢22
pabotsl o Kypey "CBeTOBbIE SIBICHUS
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUS B 1 https://m.edsoo.ru/f7e3f69d
MexaHuke"
IToBTOpenue, 06061eHne. Padbora ¢

100 BTOpEHH f'Jl HH ! " 1 https://m.edsoo.ru/497cclc6
TekcTaMH 110 TeMe "KoaeOaHusa 1 BOIHEL
IT 600 . Pab

101 OBTOPEHHE, 000 f'HeHHe abota ¢ " 1 https://m.edsoo.ru/5986dca?
TekcTaMu 110 TeMe "CBETOBBIE SIBIICHUS
[ToBTOpenue, 0606meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBast U siiepHas 1 https://m.edsoo.ru/6d32eedf
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZHUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMs U €TUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIME JIaHHYIO (U3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allCHIBAaTh €ro0 MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHue u3 1 — 2 Joruueckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU
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1.7

1.8

1.9

pemath pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE yCJIOBHE, IOJCTaBIATh
¢u3nveckre BeITMUUHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJISl PELICHUs 3aja4, OLIEHUBAThH

PEAUTUCTUYHOCTH MOTYICHHON (PU3UYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIA
bu3NYeCKUX METOJOB, B OMNHCAHUU HCCIECIOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEIIIOI0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJbTaT, HaXOAUTb OIIMOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMynHpoBaTh  MpPOBEpsieMbIe
OPEINONIoKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMKCHIBATH NOKAa3aHUS NMPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIAEAYS MPEII0KEHHOMY IIIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIIeI0BaHUS

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: ITPU BBINIOJIHCHUN H3MepeHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJINYHHBI

1.13

1.14

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH TMpH  pabore C
1ab0paTOPHBIM 000pyTI0BaHUEM

YKa3bIBaTh IMPUHIIHIIBI )IeﬁCTBHﬂ HpI/I60pOB n TEXHUYCCKUX
YCTPOMCTB, XapaKTe€pPHU30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX
HpI/I60pOB U TEXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OIIKMCaHUI,

HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX q)HSI/I‘{eCKI/IX SIBIICHUI n
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HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

HNPUBOJUTL TMPUMEPBl  (HAXOAUTh HWHPOPMAIUI0 O IPUMEPax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH C
npruOOpaMy U TEXHUIECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_ICﬁ cpeaec

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBCPHOﬁ

1.17

UCII0JIb30BaTh pu BBITNIOJIHEHUH yueOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEp:KaHUs,
CIPaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU

u3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieNaTh KpaTKue COOOIIEHUS O
pe3yibTaTaXx MPOEKTOB WM YUYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBHUHU C IMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aCKBATHO OLICHHUBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJB30BaTh IOHATHA
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1.2

1.3

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yucie (u3nYecKue sIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUUECKUX SABICHUN

1.4

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIWYMHBI, IPH ONHCAHUU MPABUIBHO
TPAaKTOBaTb  (PU3MYECKUIl  CMBICA  MCIHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBS3bIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapUKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

XapaKTCPpHU30BaATb CBOMCTBa TCII, Q)HSI/IHGCKHC SABJICHUA W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMcCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbIO | — 2 H3y4YeHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3alauu B 2 — 3 JNEHCTBHUSI, UCIOIb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpaThb 3aKOHBI M (OPMYIIBI,
HEOoOXOoMuMBIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€éThl U CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA OMMMCAHUEC UCCIICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMs, ACJIaTh BIBOIAbI

MMPOBOAWUTH OIIBITBI I10 H&6J'IIO}IGHI/IIO (bHSI/I‘—IeCKI/IX SIBIICHUH WIIH

¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
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1.10

1.11

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

BBITIOJIHSATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTaThI

U3MEPEHUH ¢ y4ETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

OPOBOJIUTH  HMCCICJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIB30BAHUEM IMPSAMBIX H3MEpPEHHIl:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CcleAys MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TaOIUIl U TPagUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

1.12

1.13

1.14

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh MPUHLMUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX ONMCAHHS, HCIONb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKHUC YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pI)I o CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBI
QJICKTPHUICCKUX LIEIIEl C IIOCIEOOBaTEIbHBIM U MNnapauiC]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCIIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUICCKUX Lemnein

1.16

OPUBOANUTH TpHUMEPHl (HAXOAUTh HMH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BaHMsI (PU3NYECKUX 3HAHUHN B MTOBCETHEBHOM
KU3HU Juid  o0ecriedeHHs O€30macHOCTH TpU  OOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3UYECKOTO COAEPIKaHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLAEIATH HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM
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1.18

UCIIONIb30BaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUs, CIPABOYHBIC
MaTepuainbl, pecypchl ceTu HHTepHeT; BiameTts npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3UIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IYOJMYHO MPEACTABIATh PE3YJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($u3HKH, CONPOBOKIATh BHICTYIIJICHUE MTPE3EHTaLUEI

IIPU BBINOJHEHUM Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiessaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTbH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb IPYIIBbl, BBICTPAUBAaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BAaTh N3YUYCHHBIC ITOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SBJICHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY’XarollleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIAThH

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TelI M (1)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIMYMHBI, IpPU OIMUCAHUU IIPABUIIBHO
TPAKTOBATh q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYHH,

0003HAUCHHS U CAVHUIBI (I)PBPI‘ICCKI/IX BCIIMYHMH, HAXOAUTH q)OpMy'J'IBI,
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CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/I‘IGCKI/IG SABJICHUSA W IIPOLECCHI,
HCIIOJIb3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChlBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOINBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

(bU3NUECKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacu€THble 3ahauu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHBl U  (OPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE  WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUus,, IPOBOJUTH PacuéThl U OLEHMBATH PEAJTUCTHUYHOCTH

MOJTy4EHHOTO 3HaYeHUS (PU3NIECKON BETMUNHBI

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUJIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, MACJIaTb BbBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

MNPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompesieNsis CpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl (PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

MNpOBOAUTL HCCJICIOBAHUC 3aBUCUMOCTE (I)I/ISI/ILICCKI/IX BCIIMYHUH C
HCIIOJIB30BAHHUEM IIPAMBIX I/ISMepeHHI)’II IJIaHUPOBATh HUCCICAOBAHUC,

CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl
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1.12

1.13

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHUH B BUJC Ta6J'II/IHI/I

rpaduKoB, IeNaTh BBHIBOJIBI 10 PE3Y/IbTaTaM UCCIICIOBAHUS

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MpPEeIIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

71a60paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

1.17

1.19

pasinyaTh OCHOBHbBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHeTapHass MOJEIb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEoOXoIuMble

¢u3nyecKrue 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKaje u coOuparoIeii TuH3e

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHS] HOPM 3KOJIOTMUECKOr0 IOBE/IEHUS B OKpYXKatollel cpelie

OCYIIECTBIIATh MOUCK MHPOpMAIHN (PU3HUECKOTO COAECPKAHUS B CETU
WutepHer, caMocTosATeNnbHO (OpMYIHpYys IOMCKOBBIA  3arpoc,
HAaXOJUTh IYTH  ONpPENEJCHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTENBHBIX

HUCTOYHUKOB
HCIIOJIB30BaTh IIPU  BBINMOJIHCHUU y‘-Ie6HI)IX 3a)1aH1/1ﬁ HAay4YHO-

HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE

MaTtepualibl, pecypcbl cetu HVHTepHeT; BiaAeTh NpPUEMAMH
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1.20

1.21

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTyIO

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO IPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IpU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesensaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBI€HUS TNPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.4

1.5

2.1

22

2.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABWIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenune temrepaTypsl Py NOMOLIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUU BEIIECTBA

CTpOGHI/Ie BCIIECCTBA: AaTOMblI MW  MOJICKYJIBI, HX
PasMEphI. OHLITBI, AOKa3bIBAOMIUEC AUCKPECTHOC CTPOCHUC

BEIECTBA

JlBuxkenne yactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTKEHUE U

OTTAJIKNBAHHUC

69



ArperaTtHble COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B,
KUAKocTed U TBEPABIX  (KPUCTANIMYECKHUX) Tl
2.4 B3aumocBsI3b  MeXJy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTryeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 10 HAOJIOACHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnplTbl 10 OOHAapyXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacyér myTu v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUXCHHS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBnenue TAroTeHMs M cuia TskecTH. Chia TKeCTH
' Ha Jpyrux miaserax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOElCcTBYIOIIIAS CHIT
310 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IABHIKCHUSA

70



(wapuka B KMIKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBToMOOWIE W Tak pjanee). OmpereneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HaKJIOHHOM  IuIOoCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PacTsDKEeHUs (nedopMmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaroOmMnuXxcCsa HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPbI IBUXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,
JIEHCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tena. CrocoObl yYMEHBLICHHUS U

+ YBEJIMYEHHUS TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TeJlaMH, KUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yeckre MaluHbl
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs CoCybl.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emn u atMmocepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUS BO3AYITHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHHS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue atmocgepHoro nasieHus. IlpuGopsl s
' M3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBHE >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:
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4.10

4.11

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B XKUAKOCTH, OT 00BbEMa
MOrPY>KEHHON B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KounctpyupoBanue apeoMerpa WIIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeaeneHue  eé

rpy30I04bEMHOCTH

dusnueckue SIBIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusMm, IJIaBaHUue

pBIO

TexHuueckue yCTpPOHCTBA: COOOLIAIOIIUECS COCYIIBI,
YCTPOICTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie  MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [TostHass MexaHWYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHMUYECKOH dSHepTUn
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TpPEHUs  MpuU
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8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBepXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, XUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHue u cxxatue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprus. CriocoObl N3BMEHEHUS BHYTPEHHEN
' SHEPrUU: TeIionepeaada U CoBepIIeHne padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
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U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
OneiTbl 1O OOHApYXEHUIO  JEHCTBUS  CHUJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBApEHHOM
COJIM WJIU caxapa.
OneITel 1O HAOMIOJIEHUIO TEIMJIOBOTO PACHIMPEHUS
617 ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.

Ompenenenue qaBieHus BO3ayxa B OaJJIOHE MITIPHUIIA.

OmnBITHI, EMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBIICHHS
BO3/yXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIAXKICHHSL.

[IpoBepka rUMoOTE3bl JTUHEHHOW 3aBHCUMOCTH JIJTHHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
TEMIIepPaTypHhI.

Habntonenue n3MeHeHHst BHYTpEHHEH YHEpPTuu Telna B
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pe3ynbTaTe TeIIonepeaadn U padoThl BHEITHUX CHIIL.

HccnenoBanue SIBJICHUS TemiooOMeHa npu
CMEIIMBAHUH XOJIOJHOU U TOpsSYEH BOJIBI.

OnpeneneHre KOMUYECTBA TEIUIOTHI, IOJYYCHHOTO
BOJOW TIpH TEIUIOOOMEHE C HAarpeThiM METaJUIMYECKUM
AJTAHIPOM.

Omnpenenenue yaeIbHON TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue npoiecca uCapeHusl.

OnpeneneHre OTHOCUTEIILHON BIXKHOCTH BO3IyXa.

OHpCI[CJ'ICHI/IC YHCHBHOﬁ TCIJIOTHI IIJIABJICHUS JIbJA.

®dusnyueckue SBICHUS B NPHUPOAC: IOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SIBICHUS B MPHUPOJE,
6.18 KpUCTAJUIBI B NpUpojie, uziiydeHue CollHIa, 3aMmep3aHue
BOZ0EMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuyeckue  yCcTpOMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUSI KPUCTAILIOB, >KUJIKOCTHBIH TEPMOMETD,
6.19 JIAaTYUK TEMIEpaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, TMCHUXPOMETp, MapoBas TypOWHA,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tein. J[Ba poja 3JeKTpUUECKUX 3apsiioB

B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kyrnona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT

BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO
7.3 nons. IIpyHIUO Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn osnexkrpuueckux 3apsgoB. OJEMEHTapHBIN

7.4 anekTpudeckui 3apsaa. Ctpoenue aroma. [IpoBogHukn n
TUBJICKTPUKU
7.5 3aK0H COXpaHEHUs INEKTPUIECKOTO 3apsiaa
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ONEeKTpUYEeCKU  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

7o 3JEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOIO TOKa
HenctBus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
. Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HalpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon Oma JJ1 yyacTKa Lenu
[locnenoBarenpHOE W NapajUIeIbHOE  COEOUHEHUE
7.11
IIPOBOJTHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenua
213 DNeKTpUYecKue LEenu U MOTPEOUTENH DIEKTPHUUECKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarautHoe mone. MarHuTHoe moje 3eMIM U €ro
' 3HAUEHUE NI )KU3HU Ha 3eMIie
716 OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOTo TOKa.
' IIpuMeHeHNE NEKTPOMArHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 ONEeKTpOABUTaTENb NOCTOSTHHOTO TOKa. Mcnosbp3oBaHue
' JJIEKTPOABUraTeIed B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTe
Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18
nHaykiuu. [Ipasumno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIIMM ~ Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHEPrun
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7.20

[IpakTuyeckue pabOTHI:

OnbIThl 0 HAOMIOAEHUIO 3JIEKTPU3ALUM TeJl UHIYKIHEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepeHnue u peryinpoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HaPSKEHMUS.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
pPE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
NEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIIAAH MTOIIEPEYHOr0 CEYEHHs U MaTepHaa.
[IpoBepka 1mpaBwia CJHOXEHHS HaNpsOHKEHUH mpu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
IIpoBepka npaBuiia A1 CHIbl TOKA IPU MApaJLIEIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHne  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLUIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEIIIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO TMOJIsl TOCTOSIHHBIX MarHWTOB MU
ux o0beAMHEHUM U pasjeneHud. VccriempoBaHue
JEMCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHWs TOKa B KaTyllke. l3yueHue
JEICTBUSI MarHUTHOTO MOJISI HA INPOBOJHUK C TOKOM.

Koncrpynposanue u HA3y4YCHHE paboThI
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3JIEKTPOJABUIATEIIS. N3mepenne KITA
ANEKTPOABUTAaTEIbHON  YCTaHOBKH. OnpiTel 1O
WCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW HHIYKIUH:
HCCIeOBaHUE U3MEHEHUN 3HAUCHUs W HaIpaBICHUS

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUST B  arMmocdepe, DIJICKTPHUECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE Moje 3emiu, Apeld MooCcoB,
POJIb MAarHUTHOT'O TOJIA JUISl )KU3HU HA 3eMile, MOJISIPHOE

CHAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NIPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHMWYECKUE ABJIEHUA
g1 Mexanuueckoe JBWXKEHHE. MarepuanpHas TOYKa.
' Cucrema otcuéra
8.2 OTHOCUTENHEHOCTh MEXAHHYECKOT'O JIBYIKCHHS
8.3 PaBHOMEpHOE NpsSMOIMHENHOE IBUKEHUE
8 HepaBnomepHnoe MPAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
HEpPaBHOMEPHOM JIBIKCHHH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JIBHJKEHHUE
8.6 Coboanoe nagenue. OnsITel [anmnes
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PaBHOMepHOE nBMX’EHUE TIO OKpYXHOCTH. [lepron u

8.7 yactoTa oOpamieHus. JIuHeilHass M yrjaoBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akoH HeroToHa

8.11 [TpuHIIMTIT CynEepHO3ULIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cuia TpPEHUS CKOJIBXKEHMs, CHIIa
' TPEHHUs IOKOS, IPYrHe BUAbI TPEHUS

8 14 Cuna TSKECTH W 3aKOH BCEMHUPHOTO TITOTEHHUS.
' YckopeHue cBOOOIHOTO TaIeHUs

%15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh 1 meperpysku

816 PaBHOBecue  marepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO

817 PaBHOBecue TBEPAOro Teja € 3aKPEIUIEHHONW OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmnynec Tena. MIsmenenue ummynbca. UMnynbsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexannueckasi paboTa U MOILTHOCTh

899 PabGora cun TsxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl

823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 IToreHManpHas SHEPTUsL CHKATOU MPYKUHBI

Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn
[TpakTiueckue paboThI:
8.27 Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka

WM JBWKCHHA MIapuKa I10 HAKJIOHHOM IIJIOCKOCTH.
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OmnpeneneHre yCKOPEHUs Tejla MPpU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HAYaIbHOW CKOPOCTH.
[IpoBepka THUMIOTE3bl: €CAW TMPU PABHOYCKOPEHHOM
JOBUXKCHUHN 663 HaanLHOﬁ CKOpOCTI/I nyTu OTHOCATCA
Kak psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
HpOMe)KYTKI/I BpCMeHI/I OJWHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpMajbHOro JaBieHus. OmnpeneneHue
kod(duimenta TpeHUs CcKodbxkeHusa. OmnpenencHue
KECTKOCTH TpPYXHUHBL. OmnpenencHue padOThl CHIIBI
TpEHHs TpU PABHOMEPHOM JBWKCHUH Tejla IO
TOPU30HTANILHONW MOBepxHOCTH. OnpenencHue padoTh
CHUIIBI yIIPYTroCTU npu oabEMe rpysa c
HUCITIOJIB30BAHUEM HCIIOABHUXXHOT O nu IIOABHUKHOI'O

0JIOKOB

®duznyeckue SBICHUS B IpUupoAc: NPUIUBBI U OTJIMBEI,

8.28 nBrkeHue IutaHeT COJHEYHOH CUCTEMBI, PEaKTHUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
820 TexHuueckue  yCTpOHCTBAa:  CHUAOMETP, JATUUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [IpeBparieHue sHEepruu Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHYXIEeHHbIE KONIeOaHMUS.
' Pe3onanc
Mexanndeckue BOJIHbL. CBOMCTBA MEXAHUYECKUX BOJIH.
94 [IpononbHBIE U TONEpeYHbIe BOJHBL. JliMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHEeHHUs. MeXxaHHn4eCKHUe BOJHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa
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9.6

NHppa3Byk u yabpTpasByk

9.7

9.8

9.9

[TpakTyeckue paboOTHI:

Onpenenenre 4acToThl M Tepuoja  KoJjeOaHHi
MaTEMaTHYeCKOro MasiTHUKA.

Onpenenenre 4acToThl M Tepuoja  KoJjeOaHHi
HPY>KUHHOI'O MasiTHUKA

HccnenoBaHue 3aBUCHMMOCTH — IepHoAa  KosieOaHHM
NOJBEIIEHHOI0 K HUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCHMMOCTH  IepHOAa  KosieOaHMH
IOPY)KUHHOIO MasTHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU neprozaa KoseOaHui rpysa,
MOJBEIIEHHOIO0 K HHUTH, OT MAacchl Ipy3a M KECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus cBOOOIHOTO MaieHUs
duznyeckue SABJICHUS B IprUpoac: BOCIIPUATHUC 3BYKOB
KUBOTHBIMH, 3€MIJICTPSICEHHE, CEHCMHUYECKUEe BOJIHBI,
LIyHaMH, DXO

TexHudeckne yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoaa csera. CKOpPOCTh CBeTa.
' BonHoBEIE CBONCTBA CBETa
10 [TpakTrueckue paboThI:
10.4 N3yuyenue CBONCTB  JJIEKTPOMATHUTHBIX  BOJIH  C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnueckue sBIEHUS B IpHpOJE: OHUOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOIETOBOrO 51
PEHTTEHOBCKOTO U31y4eHHUN
10.6 TexHuueckue yCTpOHCTBA: HCII0JIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
" CBETOBbBIE ABJIEHUA

11.1

JlyuaeBast Mmoniens cBeta. MIcTOUHMKHM cBETa
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11.2

[IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA

Ortpaxkenue cBera. [lnockoe 3epkano. 3aKOH OTpaxeHUst

11.3
cBeTa
114 [Ipenomiienne cBeta. 3aKkOH MPEIOMIIEHHMS CBETa.
' ITostHOE BHYTpEHHEE OTpaKEHHUE CBETa
11.5 JIunza. Xop nyyel B IMH3E
116 OnTuueckass cucrema Qoroarnmnapara, MHUKpOCKONa |
' TeJecKona
117 I'maz xak onTtudeckas cucrema. bim3opykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxxenune Oenoro csera B criekTp. OnbiThl HhtoTOHA.
' CrnoxeHune CeKTpaiabHBIX LBETOB. Jlucnepcus ceerta
[TpakTyeckue paboOTHI:
HccnenoBanne  3aBUCUMOCTM  YyIVla  OTpPa)KEHHUS
CBETOBOTI'O JIy4a OT yIJIa NaJeHUs.
W3yueHne xapakTepUCTHK W300pakeHHs MpeaMeTa B
IUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTM yIVIa IPEIOMJICHUS
CBETOBOI'O Jiyya OT yIJla IaJCHHs HAa IPAHULE «BO3IYX —
11.9 CTEKIION.
[Tony4yenne n3o0paXkeHU ¢ MOMOLIbIO COOMparoIeit
JIMH3BL.
Onpenenenne GOKYCHOI'O PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnpIThl 1O BOCHPHUSATHIO IIBETa MPEIMETOB IMPU HX
HaOJII0IEHNH Yepe3 LIBETOBbIE (DUIBTPHI
dusnyeckue sABIEHUS B npupoje: 3arMeHus CosHua n
11.10 JlyHpl, 1IBeTa TEN, ONTHYECKHE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
i KBAHTOBBIE ABJIEHUA
12.1 OnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.
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Mognens aroma bopa

HCHYCKaHI/Ie N IIOIJIOICHHUE CBETa aTOMOM. KBaHTHI.

12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3IydeHHs
124 Crpoenue aromHoro szapa. HykionHas Mopenb
' aTOMHOTO siipa. M3oTonsl
198 PaguoaktuBHble npespamenus. llepuox nomypacnana
' ATOMHBIX JEP
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3aps0BOrO H
' MacCOBOT0 YHCEI
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vcrounuku sneprun
' CoJHIa ¥ 3B€37
129 Snepnas oHeprertuka. JlelicTBHE  paguOaKTHBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
W3mepenue painoakTUBHOro hoHa
@usznueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 paMOaKTUBHOE W3JIYYEHUE TMPUPOJHBIX MHUHEPAIOB,
JNEUCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (GU3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nuecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAayYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SIBJIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne OCHOBaMM MOHSATHMHOIO amnmapara M CHUMBOJUYECKOTO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX

SIBJIEHUMN:
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YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ
OIBITA U 3aMCHIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY [0 HHCTPYKIMH, BBIYHCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKLUHM,  IPEICTaBIATh
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYecKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsiICHEHUS PU3NYECKUX ITPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4Yuclie U B KOHTEKCTE CHUTYallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHH M, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONB3YSl 3aKOHBI U (OpMysbl, CBsA3BIBAIOIIKME (PU3HMUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEo0XoauMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPaBOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTE IIOJTYYCHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENesATh Pa3MEPHOCTb
¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEIIEHUH 3a1auu

YMmeHne XapaKTECPU30BaATh MIPUHOMUIIBI H@ﬁCTBI/ISI TEXHUYCCKHUX

YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOLECCOB IO NX OIMMCAHUIO, MCIIOJIb3YysA 3HAHUA O
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10

11

CBOMCTBAaX (DU3MYECKUX SBICHUH W HE0oOXoaumble (DHU3NUECKHE

3aKOHOMEPHOCTH

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ HpuOOpaMM H  TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKPYXaloIled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

OneiT TIOWCKA, TPEoOpa3oBaHUsS W MPEACTABICHUS HHPOPMAIUU
(bu3NYECKOro CcoJep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBITIOJTHEHUH y4YEOHBIX 3aJaHUil HAy4YHO-MOMYJISPHYIO JUTEpaTypy
(pUBUYECKOTO COJEp)KaHUsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpa30OBaHUS
uHpopManMM ©3 OJHOM 3HAKOBOM CHCTEMBI B [IpYryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INIEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD ABMKCHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xX(1)=x, +vut
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIIECHUs, TPOCKIIMH CKOPOCTH M IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 5. (D=0, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIWUHATHl IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JBHKEHUU
CBobOomHoe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,
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1.6

IPOEKIMH CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCICHHS YCKOPEHUSA:

®dopmyia, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/Ie IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:
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F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H noBepXxHOCTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEI:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BRIYMCIIEHUS MOTEHIIAIBLHOMN
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OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. MomenT cunsl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIit 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F

P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mapocraTnyeckoe naBleHUE BHYTPH KUIAKOCTH.

®opmyna 1151 BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC
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1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyra, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHUI:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KO3(PUIMEeHTa TPEeHHsS CKOJNbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM 110 HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KoyieOaHUl MaTeMaTHMYeCKOro MAasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NMPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO Ha phIvar;
paboThl CWJIBI YNPYrOCTH MpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
6oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO TABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaNpaBIISIONICH;
nepuoa (4acToThl) KoieOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoja
Kojie0aHUM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIIOBaHNE HE3aBHUCHUMOCTU TepHoja KoJeOaHWH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEKUBOH NPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,

91



PEAaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKA, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUTABAHHE PHIO, BOCIPUSTHE

3BYKOB JXKUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

Texnuueckue yCﬂ’lpOlZCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOSAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKON TEOpUM  CTPOEHUS

2.1 BemiecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

55 JBuxenne 4yactun BemecTtBa. CBA3b  CKOPOCTH ABW)KEHHSA 4YacTULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEPIrUn

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanne wu oxnaxnenue ten. KommdectBo  TemynoTsl.  YjaenpHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIJIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

napooOpa3oBanusi: L = Q/m
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2.11

BrnaxxHocts Bo3myxa

2.12

2.13

2.14

2.15

[InaBnenue u kpucrajummzanus. M3MeHeHHe BHYTpEHHEH OSHEpPruM MpHu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1IJ1aBJICHUA:

BHyTpeHHsIsI SHEpTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[Mpunnuns! pabots! TermoBbix apurateneit. KI1/1 reruioBoro asurarens

Ipaxmuueckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYHK) ONYIIEH HArpeTbli UIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LMJIMHIPOM, IOCJIE OIYCKAHMS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEILIOTHI
IJIaBJIeHUs Jbpja. MccinenoBaHue M3MEHEHMS TEMIIEpAaTypbl  BOABI  IPU
pPa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoHeCcCa NCIIapCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnekTpuzanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUDJICKTPUKU
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[TocTossHHBIN IEKTpUYECKU TOK. JlecTBUS 3iekTpruyeckoro Toka. Cuiia Toka.

Hanpsxenue.
3.6 I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE INEKTPUUECKOE COITPOTUBIICHHE:
3.7 R = pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =1, U=U+U,: R=R,+R,
1 1 2 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=I+I; R:%.
CMelniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTb AmekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIEeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35eKkTpoMarauTHoN nHAyKiuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
316 AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHMKAIOLIETO B IIPOBOJHUKE
(pe3ucTopsl, JaMIouka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U
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YJIEIBHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuia JUisl ANEKTPUUYECKOTO HAIPSHDKEHUS IPU IOCIIEN0BATEIbHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWJa Il CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU ITPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: SIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 3JIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl), IIEKTPUYECKUE
pEeIOXPaHUTENH, OSJEKTPOMArHuT, OJJIEKTPOJBUTATENlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJIHBL. [1Ikana 31eKTpoOMarHUTHBIX BOJIH
3.20 JlyueBast monens cBeta. [IpsmonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
. mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue npudopsI
Ipaxmuyeckue pabomul
N3mepenue ontuyeckoil cuiibl coOuparomel JIMH3bl; GOKYCHOTO PAcCTOSHUS
cobuparomiel JTUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB NperMeTa U 300pakeHus,
396 KOI'Jla IpeIMET pacloJio’KeH B ABOMHOM (OKyce), ToKa3aTess IPeJIoMIIEHHS CTEKIIa.
' HccnenoBanue cBoiicTBa  M300pakeHUs, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PAcCCTOSHUS JABYX CJIOXKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHULe
«BO3J1yX — CTEKJIO»
327 Qusuueckue saenenusi 6 npupode. 3arMmenHuss ComHua u JlyHbl, 1Beta Teu,
' ONTUYECKHE SABJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TeEpUCKOI, QoToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peakiun anbda-u Oera-
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pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [tanerapuas Mozaennb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3orornbl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, MHAUBUAYAJIbHBIN J103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKka
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

7 KIIACC

1.bubnauoteka — Bc€ mo npeamery «dusnkay. — Pexum goctyna:
http://www.proshkolu.ru

2.BuneoonsIThl Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru
3.Enunas koyuiekius nu(poBbIX 00pa3oBaTelbHbIX peCypcoB. — Pexum
noctymna: http://school- collection.edu.ru

4. lutepecHble MaTepualbl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HaIJIsIIHbIE TOCOOUS K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTeabHbIE pecypchl. — PexxuM gocTymna:
http://www.openclass.ru

6. DnekTpoHHbIE YueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KJIACC

1. bubnmoTeka — Bc€ no npeamety «dusnka». — Pexum gocryna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI 110 TeMaM;
HaIJIsIIHbIE TOCOOUS K ypokam. — Pexxum fgocryna: http://class-fizika.narod.ru
5. Mudpossie oOpazoBaTenbHbIC pecypchl. — PexxuM goctyna:
http://www.openclass.ru

6. DneKTpoHHBIE YueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIACC

1. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas kosuekuus nudpoBbIx 00pa3oBaTeIbHBIX pECypcoB. — Pexum

nocryna: http://school- collection.edu.ru
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3. NHTepecHbIe MaTepraibl K ypokaM (GU3UKH MO TeMaM; TECTHI 10 TeMaM;
HaIJIsIAHBIE TOCO0Us K ypokam. — PeskuMm noctyma: http://class-fizika.narod.ru
4. Iludposeie oOpazoBaTenbHbBIE pecypchl. — Pesxxum mocTyma:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
6.luctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHIH Ki1acc.
CeteBoe oOpazoBatenbHOE coobmiecTBo. http://www.openclass.ru/node/109715
7. Enunas komiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP UHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UntepHert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsOps» MaTepuabl o PU3MKeE.
http://archive.1september.ru/fiz

11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas puzuka: odyuaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®uszuka.ru. http:// www.fizika.ru
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