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IHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3zoBaHUs
COCTaBJICHAa Ha OCHOBE TOJIO)KCHHWH W TPeOOBAaHHWI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30oBaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€ToM (enepanbHO pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Duzukay.

Copnepxanue mporpaMMmbl MO (U3MKE HampaBieHO Ha (OpMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAlONIUXCS M OPTaHHU3aIUI0 H3Y4YCHUS
GU3MKKM Ha ACITEIBHOCTHON OCHOBe. B mporpamMme mo ¢Gu3WKe YYUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpemMera B peanusanuu TpedoBanuii ®I'OC OO0
TUIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

[Iporpamma mo ¢u3nuKe ycTaHABIWBAET paclpeesiecHre yueOHOTO MaTepraia
o rogam oOydeHwus (Mo Kiiaccam), MpeasiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh
U3y4YeHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSA MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma 1o ¢u3mke pa3paboTaHa ¢ IEIbI0 OKa3aHUS METOIUYCCKOMN
MTOMOIIY YYUTEITIO B CO3/IaHUN PaboUeii MPOrpaMMBbl 1O Y4EOHOMY TIPEIMETY.

du3znka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
MPEAMETOB, TOCKOJBbKY (U3MUECKHE 3aKOHBI JieKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (DHU3UYECKOU
reorpaduedi, BHOCHT BKJIaJ B €CTECTBCHHOHAyYHYIO KApTHHY  MHpA,
MPEIOCTaBIIsICT HamOosiee SCHbIE O0O0pa3lbl TPUMEHEHHS HAYyYHOTO METO0/a
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUS JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 TIaBHBIX 3aj1ad (PU3UYECKOr0 00pa30BaHUSI B CTPYKType OOIIETo
oOpa3oBaHusl COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHOH TIPaMOTHOCTU H
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Quiznku Ha 0a30BOM ypOBHE TMpeJIoiaracT OBJIJICHUE
CIIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJIICHUS;

e OIICHMBATh U TOHMMATh OCOOCHHOCTH HAYYHOTO MCCIICI0OBAHNS;

e WMHTCPIPETUPOBATH  JaHHBIE W  HWCIOJB30BAaTh  HAyYHBIC
JI0Ka3aTeIbCTBA JISl TIOJYYCHHUS BHIBOJIOB.

[enn wu3yueHuss (U3UMKU HAa YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpenenensl B KoHrenmuu mnpenogaBaHus ydeOHoro mnpeamera «®Dusnkay B
oOpa3oBarenbHbIX oOpranusanusx Poccuiickoit ®enepanuu, peanu3yonmx
OCHOBHBIC  00I1e00pa30BaTeIIbHBIE POTPAMMBI, YTBEPKJACHHOW PEIICHHEM



Komnerun Munucrepctsa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadbps 2019 r. Ne [TK4BH).
ey usyvyenus pusuku:

npuoOpeTeHre WHTEpeca U CTPEMIICHHS OOydYaloluXcsi K HaydHOMY
U3YUYEHUIO TPUPOABI, PA3BUTHE WX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJ€ MO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATEIBbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHWE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HW3Y4YEHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUe MPEACTABICHUN O PO (DU3UKK ISl pa3BUTHUS JIPYTHUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHUIA;

pa3BUTHUE  MPEJACTABICHUH O  BO3MOXKHBIX  cdepax  Oymaymiei
npodeCCUOHATIBHON eI TEIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JanbHEWIeMy 00OyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTikeHre 3TUX Liened mporpamMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1mrero o0pazoBaHusi 00ECEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHre 3HAaHUM O  JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

MpUOOpPETEHNE YMEHUM OMHUCHIBATh U OOBACHITH (PU3NUYECKUE SBIICHUS C
UCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUs] TMPOCTEUIINX pacyETHBIX 3adad C
UCII0JIb30BaHUEM buznueckux MoJIeTieH, TBOPUYECKUX u
MPaKTUKOOPUCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOAATh MPUPOJIHBIE SIBJICHUS M BBIIOTHATE OIBITHI,
nabopaTopHble pabOTBI H  JKCHEPUMEHTAIbHBIC HCCIEAOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHMOpManKel (GU3NIECKOr0 COJIECpPIKAHUS,
BKJTFOYasi MHPOPMAIIMIO O COBPEMEHHBIX TOCTIKCHUSIX (DM3UKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCcCHOHATBLHON AeATEILHOCTH, CBI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha usyuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOI'O OOILErO

oOpa3oBanus oTBoUTCs 238 "acoB: B 7 Kilacce — 68 yacoB (2 yaca B HeJel0), B 8
Kiacce — 68 dacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 vaca B Henenio).

[Ipennaraemseiii B mporpamMMe o ¢GuU3HKE MepedeHb JabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb IeTaeT BEIOOD MPOBEACHMUS



7a0b0paTOpHbIX pPabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
oOy4Jaronmxcsi, CNMcKa SKCIEPUMEHTAIbHBIX 33JaHuil, MpeaIaraéMblx B paMKax
OCHOBHOI'0 TOCYJJaPCTBEHHOT'0 3K3aMeHa Mo (pU3uKe.



COJEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ posib B MO3HAHUN OKPY:KAKOUIEro MUpA.

®usnka — Hayka o mnpupoie. SABneHust npuponabl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckre BeNUYMUHBL. M3MepeHne Qu3nyeckux BelIWYuH. DPU3HUecKHue
npubopsl. [lorpemHocTs n3mMepeHuit. MexxayHapoHasi CUCTeEMa €IMHHII.

Kak ¢wu3uka u JApyrue eCTECTBEHHbICE HAyKU U3Y4YaloT MPUPOIY.
EcTecTBEeHHOHAyuYHbII METOJl MO3HaHMS: HAOJIOJIEHHWE, MOCTAHOBKAa HAYYHOI'O
BOIPOCA, BBIIBIDKCHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabmomaemMoro sBieHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. dusuveckue mpuOOPHI U MPOLIETypa MPSMBIX U3MEPEHHU aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnuie padbomut u onvimel.

1. OmpeneneHue 1IEHbI AeJICHUS IKAJIbl U3BMEPUTEIHHOTO MPUOOPA.
N3mepenue paccTosiHU.

N3mepenne 06bEMa )XUAKOCTH M TBEPIOTO Tea.

Onpenenenue pa3zMepoB MajbIX TeIl.

N3mepenne temmnepaTypbl NpU MOMOILIM KUJKOCTHOTO TEPMOMETpa U
JNaTYUKa TEMIEPaTyphI.

A

6. IlpoBeneHue ucciienOBaHUs MO MPOBEPKE THMOTE3BI: JATBHOCTH IOJETA
IIaprKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OOoJblle, YeM OOJbIle BhICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHbIE CBeIeHUS O CTPOEHUM BellecTBA.

CrpoeHue BeliecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmokeHne yactuil BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
TeMriepaTypoii. bpoyHoBckoe aBmxenue, muddysus. BzaumopeiicTBue dwacTwHil
BEIIECTBA: MIPUTSHKEHUE U OTTATIKMBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpuctammyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHHM BOJbI.

Jlemoncmpayuu.

1. HabGmrogenune 6poyHOBCKOTO IBUKEHUSI.



2. HaGmonenue nuddyszuu.
3. HaGmrogenune ~ siBneHWil,  OOBSCHSIOMUXCS  MPUTSDKEHUEM WA
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimel.

1. OneHka JuaMeTrpa aroMa METOAOM pAloB (C  UCIHOJIb30BAaHUEM

dboTorpaduii).
2. OmbITHI 11O HAOIIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITHI 10 OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHMe U B3aMOAeilicTBHE TeJl.
Mexanuueckoe JABMKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUIKCHHE.
Cxopoctb. CpellHAsl CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHU JABUKEHHUS.
SIBneHue wHepuMH. 3aKOH HMHEpUHMHU. B3aumopaeiicTBHEe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHocTe BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JIMHULIC
00BEMa BelIecTBa.
Cuiia Kak xapakTepucThKa B3auMojehcTBUs Ten. Cuina yrnpyroctd M 3aKOH
I'yka. M3mepeHune cuiibl ¢ NOMOIIBIO AUHAMOMETpA. SIBI€HUE TATOTEHUS U CUJA
TsokecTd. CHila TSDKECTH Ha IpyTux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAPABJIEHHBIX O OJHOW IpsMoW. PaBHoxencTByromas cui. Cuiia TpeHus.
TpeHue CKOJbKEHUS U TPEHHE MOKOsA. TpeHue B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. Habmrogenne MexaHU4YEeCKOTO JIBIKECHUS Tela.
2. M3MepeHune CKOpOCTH NPSMOJIUHENHOTO JBHKCHUSL.
3. HaGmronenue sBieHUs MHEPIIHH.
4. HabmroieHre n3MEHEeHHsI CKOPOCTH TIPH B3aUMOJICUCTBUH TEIL.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TEJ.
6. CnoXeHue Cul, HapaBJIEHHBIX IO OJHOM IPSIMOM.
JlabopamopHhuie padomwvt u onvimel.
1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapUKa B KUJKOCTH,
MO/IEJIH 3IEKTPUYECKOTO aBTOMOOUIIS M TaK Jlajiee).

2. OmnpeneneHue CpeaHEN CKOPOCTH CKOIBXKEHHUS OpycKa Wiu IIapuKa 1o
HAaKJIOHHOW ITIOCKOCTH.
OmnpeneneHre MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTH pacTsKeHHs (IedopMainn)
IPY>KUHBI OT IPUIIOKEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBKEHUS OT
BEcCa Tela M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. laByieHue TBEPABIX TeJl, S KUIAKOCTEH M Ira30B.



JlaBnenue. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0BbEMa, TemmepaTypsl. llepemaua paBieHus
TBEPIBIMU TEJIAMU, XUJIKOCTSIMU U Tazamu. 3akoH [lackansa. IIneBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TIyOWHBI. [ mapocraTudeckuid
napayokc. Coobmarommuecs cocyabl. [ uapaBindyeckue MEXaHU3MBbI.

AtMocdepa 3emunn u atrmocdepHoe naBieHue. [IpuumHbl CcyliecTBoBaHUS
Bo3aAylHOM oOonouku 3emun. OnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGopsr 1151 M3MepeHns aTMOC(HEPHOTO TABJICHHS.

JlelicTBHE )KUAKOCTU M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozmyxoriaBanue.

Jemoncmpauuu.
3aBUCHMOCTb JIABJICHUS ra3a OT TEMIIEPATYpHI.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmiaromuecs cocypl.

['mopaBnuyeckuii mpecc.

[IposiBnenue aeiicTBUs aTMOC(EPHOTO TaBICHUSI.

3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI OT 00BEMaA MOTPYKEHHON YACTH
T€Ja U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOILIEH CHJIBI BECY BHITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeJ: MJIaBAHUE WM MOTPY>KEHUE TE B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEMa U KUIKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. HWccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEH Ha  Telo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCUCTBYIONIEH Ha TEJIO B KHUAKOCTH, OT OOBEMa MOTPYKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKHJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU W
OIIPEJICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3znesn 5. PaboTa n MOIIHOCTH. DHeEpIruUs.

Mexannueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs ILIOCKOCTh. [IpaBumiio

paBHOBecus phiuara. l[IpuMeHeHHWe TMpaBWia pPaBHOBECUS pblyara K OJIOKY.

A



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHLHAIbHAs SHEPrUs.
[IpeBpalnieHre 0qHOTO BHIa MEXAHUYECKON SHEPTUU B APYTroid. 3aKOH COXpaHEHHUS
SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomut u onvimel.

1. Onpenenenue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

110 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue ycioBUM PaBHOBECHS pblyara.
3. Msmepenue KIIJl HaKITIOHHOM MIJIOCKOCTH.

4. H3ydyeHue 3aKOHa COXpaHEHUSI MEXaHUYECKON SHEPIUH.
8 KVIACC

Pa3gea 6. TenioBbie AIBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BemiecTBa. Macca W pa3mepbl aTOMOB U MOJIEKYJ. OTBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, JXKHAKOTO M Ta3000pa3HOTO COCTOSHHUN BEIECTBA.
Kpucrammueckue u amopdubie tena. OObSICHEHHE CBONCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUNA MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH.
CmaunBaHu€ U KanWJUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CkaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
gacturl. Buytpennss sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OJHEpPrUu:
Terionepeaaya U COBEpUICHUE paboTHI. Bunsr TEIJIONEepeaauHn:
TEIUIONPOBOJAHOCTh, KOHBEKIIMS, U3TyUCHHE.

KonuuectBo TemynoThl. YenbHas TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TeruioBoro OanaHca. [lmaBnenwe wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouaeHcausi. Mcnapenuwe. Kunenue. VYaenbHas TtermioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUSL.

BnaxunocTts BO3ayXa.

DHeprus TOIUINBA. Y IeJIbHAs TeIIOTa CTOPaHUsl.

[Tpunuuner pabotsel TernoBbix apurateneid KIIJ temmoBoro apuratens.
TertoBble JBUTATENM U 3aIATA OKPYIKAOIIEH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAIICHUS SHEPTUU B TEIMJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpoyHOBCKOTO ABHKEHUSL.
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10.
11.
12.
13.

Hab6monenue nuddysuu.

HaOmronenue sBiaeHnii CMauyuBaHUS M KaTWJUTSIPHBIX SIBJICHUH.
HaoGmronenue TermoBoro pacumpeHus Ted.

N3MmeHeHune naBiieHUs ra3a Mpu MU3MEHEHHH 00BhEMa M HArpeBaHUU WIIH
OXJIAXKJICHUH.

[IpaBuiia usmepeHus TeMnepaTyphl.

Bunbl Teruionepenaum.

OxJ1aXkieHue Mpu COBEPUIEHUHU PaOOTHI.

Harpeanue npu coBepiiieHur paboThl BHETHUMHU CHUJIaMHU.
CpaBHeHHE TEIII0EMKOCTEH pa3InyHbIX BEIIECTB.
HaOmaronenne kuneHus..

HaOmnronenue nocTosiHCTBA TeMIIEpaTyphl PU TUTABJICHUH.
Moienu TeI0BBIX ABUTaTENICH.

Jlabopamopnuie padomwt u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnBITHI 110 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSHKCHHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOJEHUIO TEIUIOBOI'O PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBIeHMs BO3ayXa B Oa/JIOHE IITPHIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JABJIEHUS BO3/IyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKJICHHS.

[IpoBepka rumoTe3sl IMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Halntonenne w3MeHeHUsT BHYTpPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaay U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMENMIMBAHUHM XOJIOTHON U
ropsiueu BOJIBI.

OnpeneneHde  KOJMWYECTBAa  TEIUIOTHI, IOJYYEHHOTO  BOJOM  IIpHU
TEMJI000MEHE C HArPEThIM METAUIMYECKUM LIUIIUHIPOM.

Ornpenenenue y1eabHON TEIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca UCIapeHus.

OrnpeneneHnue OTHOCUTENIBHOM BIIaKHOCTH BO3/TyXa.

Onpenenenue y1eIbHON TEMIOTHI IIaBICHUS JIbAA.

Pazgen 7. DiiekTpu4ecKue 1 MArHUTHBIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poaa 3ieKTpuuecKux 3apsiaoB. BzaumoneiicTBue
3apsoKeHHbIX  Tel. 3akoH KyrnoHa (3aBUCMMOCTH CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEX]TY TEJIaMH).

Onektpuueckoe mnoine. Hanpspk€HHOCTh aiekTpuueckoro nosist. IlpuHomn
CYyHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsioB. DJEMEHTAPHBIA JJIEKTPUYECKAN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKAa.
NcTtounnku mMOCTOSSHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuwia ToOka.  DIEKTPUUECKOE  HANpsHKEHUE.
ConpoTuBieHUE MPOBOJHMKA. YAEILHOE COMPOTHUBIICHHE BemiecTBa. 3akoH Oma
s ydactka uenu. llocienoBarenbHOoe W HapajuleIbHOE  COEOUHEHHE
MIPOBOJTHUKOB.

Pabota © MOIIHOCTH »3yeKTpHuYecKoro Toka. 3akoH J[xoyns—Jlenua.
DJeKTpuyecKre eNu U MOTpeOuTeNn 3eKTpruuecKkoi sHepruu B ObiTy. Kopotkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoAEHCTBHE  IMOCTOSHHBIX  MAarHUTOB.
MarnutHoe none. MarHuTHOE 1oJie 3€MIIM U €ro 3HAYEHUeE JUIsl )KU3HUA Ha 3eMIIE.
OneiT  Opcrena. MarHutHoe 1ojie  3JIeKTpuyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eficCTBME MATHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DNEKTPOJBUIaTENlb IMOCTOSSHHOIO ToOKa. Vcronb30BaHWE >3JIEKTPOJBHUraTesie B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanes. SBnenne snekTpoMarHuTHOW MHAYKUMH. [IpaBuno Jlenna.
DJIeKTpOreHeparop. Cnoco0b1 MOJTYyYEHHUS AIEKTPUIECKOM SHEPIHUH.
DNEKTPOCTAHIIMHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DIIeKTpr3anus Tedl.
JIBa poJ1a SIEKTPUYECKUX 3aPsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJ.
Y CTpOMCTBO U IEUCTBUE JIIEKTPOCKOIIA.
DnekTpocTaTuuecKasi UHIyKIIHSL.
3aKOH COXpPaHEHUS JIEKTPUUECKUX 3apsJI0B.
[TpoBOAHUKY U TUAIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUN JJIEKTPUYECKOTO TTOJISL.
M cTOUYHMKYM MOCTOSITHHOTO TOKA.
JIENCTBUS SIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. 'a30BBI1 pazps.
. I3MepeHune cuiipl TOKa aMIepMeETPOM.
. I3MepeHne 2JIeKTpUYECKOro HaNPSKEHUS BOJIBTMETPOM.
. Peoctar n marazus cOnpoOTHBIICHH.
. B3aumoeiicTBrE MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PAa3A€IEHUS IOJFOCOB MarHNTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TTOJICH MOCTOSIHHBIX MAarHUTOB.

OnbIT Opcrena.

MarsnuTtHoe 1oJie ToKa. DJIeKTPOMarHur.

JleficTBHE MAarHUTHOTO TOJISI HAa MTPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb MOCTOSIHHOTO TOKA.

UccnenoBanue sBieHUs JIEKTPOMArHUTHON WHTYKIIUH.

OnbiThl Papajes.

3aBUCHUMOCTh HAMpABJICHUS HWHIAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HUKHOBEHHSL.

DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophuie padbomot u onvimel.

1.

o UMW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO AJIEKTPU3AlMM  TEI MHAYKIMEH U TpH
COIIPUKOCHOBEHHH.

HccnenoBanue JOEeUCTBUSA DIIEKTPUYECKOIO IO HA IPOBOJHUKU U
JTUDJIEKTPUKHU.

C6opka 1 mpoBepka padOThI ANEKTPUIECKON e MOCTOSHHOTO TOKA.
W3mepeHne u perynmpoBaHue CUIIbI TOKA.

N3mepeHne u perympoBaHue HANPSKECHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneIThl, JNEMOHCTPUPYIOIINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTUBJIEHUS TPOBOJHUKA OT €ro JUIMHBIL, IUIOAAU IIONEPEYHOIrO
CEYCHMs U MaTepuaa.

IIpoBepka IpaBHila CIIOKEHUS HAINPSDKEHUN IPU  IOCIENOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia i CWIbBl TOKa IPU MAPAIIEIBHOM COCIWHEHUH
PE3UCTOPOB.

Onpenenenne pabOThI SJIEKTPUUYECKOTO TOKA, UYILIETO YEPE3 PESUCTOP.
OnpeneneHne MOIIHOCTHA — JJEKTPUYECKOTO  TOKA, BBIAEISIEMOM Ha
pe3nucrope.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue K111 HarpeBarensi.

HccenenoBanre MarHUTHOTO B3aUMOIEUCTBUS IIOCTOSIHHBIX MarHUTOB.
N3yyenre MarHMTHOrO TOJIS  IMOCTOSHHBIX ~ MarHUTOB  MpPH  HX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne qelCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aMMOJICHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HAaMpaBJICHHUS TOKa B
KaTyIIIKE.

18. I3ydeHue neicTBUS MAarHUTHOTO MOJIsI HA TIPOBOJIHHUK C TOKOM.

19. KoHncTpynpoBanue u u3yueHue padoThl JIEKTPOIBUTATEIIS.

20. 3mepenue KIIJ anekTpoaBuraTebHOM yCTaHOBKH.

21. OnBITBI IO HKCCIICIOBAHUIO SIBJICHHUSI DAJEKTPOMATHUTHOW WHIYKILIHH:
UCCIICIOBAHUE HW3MEHEHUW 3HAYEHHUS W HANpPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pa3gena 8. Mexannueckue siBJIeHHUS.

Mexanuueckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema oOTcYETa.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpPHOE MpPAMOJIUHENHOE
nBr>keHue. HepaBHOMEpHOE TpAMOJIMHEWHOE ABM>KeHUE. CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa TP HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHOyckopeHHOE mpsiMosHEHHOE aBmkeHue. CBoOomHOE
najgenue. OnbiTel ["anues.

PaBHOMepHOE ABMXEHHE MO OKpYy>KHOCTH. [lepuon m vactora oOpalleHus.
JIuneiiHas u yriioBast ckopocTh. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[Tepsoiit 3akoH HeroToHa. Bropont 3akon Herotona. Tpetuii 3akon HeroToHa.
[TpuHIMI CyTIEpIIO3ULINY CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. JlBmxenune ruiaHeT BOkpyr CoisHna. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. Mi3menenne mmmyibea. UMmynibe cuiibl. 3aKOH COXPaHEHUS
UMITyJibCa. PeakTUBHOE JIBUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TsKeCTH, YHpPYrocTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIMAbHAS YHEPTUS Tea, TIOHATOTO HaJ
IIOBEPXHOCTHIO 3eMiIH. [loTeHManbpHas 3Heprus CKaTou npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXAaHUYECKOU
SHEPIuMu.

Jlemoncmpayuu.

1. HaGnroneHnne MexaHMUECKOTO JIBIXKEHUSI T€Jla OTHOCUTEIBHO PA3HBIX TEll

OTCYETA.
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8.
9.

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

CpaBHeHMe MyTeWd M TPAECKTOPUN ABUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUSI IPSIMOJIMHENHOTO IBUKEHHUS.
HccnenoBaHue Npu3HAKOB PABHOYCKOPEHHOTO ABHKEHUSL.

Habmtoienue nBrkeHus Teia o OKpy>KHOCTH.

Habmtoienne MexaHn4eCcKUX SIBICHUN, MPOUCXOAIIUX B CHCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBM)KCHUU
OTHOCUTEJIBHO KaOMHETa (PUUKHU.

3aBUCUMOCTbh YCKOPEHMS T€Ja OT MACChl T€Ja U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabitoieHue paBeHCTBa CUIT IPU B3aUMOJAEUCTBUH TEIL.

M3MmeHeHne Beca Tesa Ipy YCKOPEHHOM JIBUKEHHH.

[lepenaua umnysnbca Npu B3aUMOJIEHCTBUM TeJl.

[IpeoOpa3oBanus 3HEPTUU IPU B3aUMOJICHCTBUY TEIL.

CoxpaHeHue UMITyJIbCa IIPU HEYNPYTOM B3aUMOACHCTBUU.

CoxpaHeHue UMITyJIbCca IIPU A0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.
HabtoieHue peakTHUBHOTO IBUXKEHHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOAHOM MaICHUH.
CoxpaHeHHEe MEXaHUYECKON SHEPIUH NIPU ABUKEHUU TeJla O JEHCTBUEM
NPY>KHHBIL.

Jlabopamophuie padbomut u onvimel.

1.

KoHcTpynpoBanue TpakTa il pa3roHa U JaJIbHEUIIIEro PaBHOMEPHOIO
JBIDKCHUS TIapUKa U TEJIEHKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WU JABUXKCHUS
IapuKa MO HAaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpEeHHsl Tella MPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM IMJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauyalbHOU CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPCHHOM JBWXKEHUU 0€3
HAYaJlbHOM CKOPOCTHM IYyTHU OTHOCSATCS KakK psiJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenencane ko3 PUIMEHTa TPEHUS CKOIbKCHUS.

Onpenenenune )XECTKOCTU NPY>KUHBI.

Onpenenenue padbOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU Teja
10 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIO0JIb30BaHUEM HETOJIBMYKHOTO U TTOABUYXKHOIO OJIOKOB.

11. I3ydeHue 3akOHa COXpaHEHUS SDHEPTUU.

Pa3zagen 9. Mexannueckue KoJie0aHUA U BOJTHBI.

KonebarenbHoe nBukenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUI: IEPHO/I,
4acToTa, aMIUINTyJa. MaremaTuyecKuil U NpyKUHHBIM MadaTHUKH. [IpeBpamenue
SHEPIUU MPH KOJIeOATEIHLHOM JABUKESHUH.

3aryxatouue  koneOanus.  BwiHyxaeHHbie — koneOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBA MEXaHMYECKMX BOJH. [IpogonbHbie WH
nonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. MubpasByk u
YIbTPa3BYK.

Jemoncmpauuu.

1. HaOmromenue xosie0aHuii TEI IMOA AEUCTBUEM CHJIIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BoIHY K ICHHBIX KOJICOAHUI U pe30HAHCA.

Pacnpoctpanenue npooJIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIHN).

Hab6nronenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlabopamophuie pabomot u onvimel.

1. OmpeneneHre dYacTOThl M TEpHoja KOJeOaHWH MaTeMaTHYEeCKOTO
MasTHHKA.

o v kM

2. OmpeneneHue 4aCTOTHI U IEPHO/Ia KOJI€OAHUN IPYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJICOAHUH TOJIBEIIEHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Teproa KojaeOaHu Mpy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTHU MepuoAa KoJeOaHuil Tpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KoyieOaHui
IPYKMHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. 3mepeHue yckopeHusi CBOOOIHOIO MaJICHUsI.
Paznen 10. DiaeKTpoMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMArHUTHOE  TOJIE.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AJEKTpOMarHuTHoIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DneKkTpoMarHuTHas npupoga csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolcTBa AIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomst u onvimel.

1. M3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBI€E SIBJICHUSA.

JlyueBas MOJEJb CBeETA. HUctounukn CBeETa. [IpssmosHeiHOE
pacrtpocTtpaHeHue ceera. 3atMeHus ConHua u JIyHel. Otpaxkenue cera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. [lonHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lcrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydet B smnH3e. Ontuueckas cucrema ¢doToamnmnapara,
MHUKpOCKONa M Teneckona. ['ma3 kak omnrTuyeckas cucteMa. biInM3opykocTh U
JNAIbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTp. Omnbitel HptoTona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssmonuHEHOE PacIpOCTPAHEHHUE CBETA.

OTpaxxeHue cBera.

[Tonyuenue n300pakeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onruyeckui CBETOBOJ,.

Xop ydeid B coOuparolei JIMH3e.

XO0[ JIyyer B pacCEMBAIOLIEH JINH3E.

[Tomyyenue n3o0paxeHuil ¢ TOMOUIBIO JIMH3.

[IpuHuun nerictBus poroanmnapara, MUKpPOCKONA U TEJIECKOIA.

10. Monens rnasa.

11. Paznoxenue 0eaoro cBeta B CIEKTP.

12. [Tonydenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophuie padomwt u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHHUsSI CBETOBOIO Jyya OT yrIJia
MaJICHUsL.
N3ydenne xapakTepUCTUK U300paKEHUsI MPeIMETa B TIJIOCKOM 3epKale.

3. HccnenoBanue 3aBUCMMOCTH yTIJla MIPEJIOMJIEHUSI CBETOBOTO JIyya OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. TlomyueHnue n3o0pa)keHU ¢ MTOMOIIBIO COOUPAFOIIIECH JIMH3HI.
Omnpenenenre HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI coOMparomiei
JINH3BI.

OnbITHI MO Pa3I0KEHUIO OEI0r0 CBETA B CIIEKTP.
OnbITHl MO BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOJEHUU 4Yepes
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBble IBJICHHA.

Omnwitel Pesepdopna u rumanerapHas mojenb aroma. Monens atoma bopa.
Hcnyckanue v noromeHue ceera atomoMm. KBaHTel. JInHevaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykinonHas wMogens aromHoro szapa. HW3ortonsl. PaamoakTuBHBIE
npeBpatienus. [lepuon nomypacnana aTOMHBIX 1Ep.

SnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO U MAacCCOBOrO YHCEIL.
DOHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. Mcrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIyYEHHU HaA >KUBBIE
OpraHU3MBI.

Jemoncmpauuu.

1. CHoekTpbl U3Ty4YEHUS U MOTJIOLIEHUS.

2. CHexTpsl pa3InyHbIX Ta30B.

3. CnekTp Bogopoaa.

4. HabGmronenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTurka HOHU3UPYIOIINX U3ITyYSHHH.

6. Peructpauus u3nydeHus MPUPOJIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamophuie padomwvt u onvimel.

1. HalnromeHue CIIONIHBIX ¥ IMHEWYATHIX CTIEKTPOB U3ITy4CHUS.

2. HccnenoBaHne TPEKOB: M3MEPEHHE DHEPTMM YACTHLBI IO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. Usmepenwue paguoaktuBHOTO (hOHA.

IHoBTOPUTEIHLHO-0000 AN MOIYJIb.

[ToBTOpUTENHEHO-0000MIIAIOIINN MOYJb MIPEAHA3HAYEH JJISI CUCTEMAaTH3allun
U 0000IIeHHsT TOPEIMETHOrO  COACp)KaHWA U OMNbITa  JICSTEIbHOCTH,
MpUOOPETEHHOTO MPU U3YYEHHUH BCEro Kypca (QU3HMKHU, a TAKKe ISl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy 10 (u3uke i o0ydaroluxcs,
BBIOPABIIINX ATOT yYEOHBIN MpEIMET.

[Ipn n3ydyeHun NTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBACTCS JOCTUKEHHUE NMPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs! IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOIOB HCCIEIOBAHUS



SBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHATH (U3UYECKHE
SABJICHHSI, TPUMEHSSA TMOJIyYCHHBbIE 3HAHUA, pelIaThb 33Ja4d, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMANBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3lielia pealnu3yercs
32 Ccu€T TOro, 4YTo OOYy4YaroUIMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IIPEIIaracTCs:
HAa OCHOBE TIOJIyYEHHBIX 3HAHUW pacrmo3HaBaTh W HAYYHO OOBICHATH
(bu3nYecKue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbl UCCIIEOBAaHUS (PU3UUECKUX SIBIICHUH, B TOM
YyyCIIe IS IPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOoJee Ba)KHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, MPAKTUUECKOTO UCIIOIb30BAHUS PA3IUUYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPI'UMu.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpaBICHO

Ha JIOCTIKEHHUE JTUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pE3yIbTaTOB.

B pesynbrare usyuenus GU3NKUA Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus

y obOyuaronierocs 0yayT copMHUpOBaHbI CICAYIOIINE JTUYHOCTHBIC PE3YJIbTATHI B

YacTH:

* 1) MaTpMOTH4YE€CKOr0 BOCIIUTAHUSA:

e - IIPOSIBJICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
buznuecKol HAyKU;

e - IIEHHOCTHOE OTHOIIEHUE K IOCTIKCHHSIM POCCUNUCKUX YUEHBIX-(DHU3HUKOB,

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - FOTOBHOCTbH K aKTUBHOMY yUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHXKEHHM
buzukuy;

e - OCO3HAaHHME BAXXHOCTU MOPAIBLHO-ITUYECKUX MPUHIIUIIOB B JACATEILHOCTU
YYEHOT0;

e 3)3CTeTHY€eCKOr0 BOCIIMTAHUA:

e - BOCTIPHUATHE ICTETHUYECKUX KA4YECTB (PH3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

* 4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAHHWE IIEHHOCTH (HU3UYECKON HAyKH KaK MOIIMHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJOTMHM, BAXKHEUILEH COCTaBISIOLIEH
KYJbTYpBI;

e - pa3BUTHE Hay4YHOW JIIOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATENbCKON
NEeSTEIbHOCTH;

e 5) dopvmupoBanusi  KYJbTYPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
Os1aronoJsy4us:

e - OCO3HaHWe ILeHHOCcTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE30IaCHOTO TOBEICHUS Ha
TPaHCIIOPTE, Ha JOpOTax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOPY/IOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMHPOBAHHOCTh HaBbIKa pPeQIICKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OIIMOKY ¥ TAaKOTO e MpaBa y APYyroro 4eIoBeKa;

e 6) TPY10BOI0 BOCIIUTAHUA:

e - AKTHMBHOE Yy4YacTHUE€ B pEIICHHM NPaKTHUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTenbHON OpraHU3allMM, TOpoja, Kpasi) TEXHOJOTUYECKOH U



COITMAJILHON HAMPAaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIe U (UBUYECKHUX
3HAHUH;

e - MHTEPEC K MPAKTUUECKOMY U3YUEHHUIO MPOodeCcCuii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4e€CKOro0 BOCIIMTAHMSI:

e - OpUCHTAIlUMS HAa MPUMEHEHHE (PU3MYECKUX 3HAHWUU Ui pelieHus 3ajad B
o0JlacTh OKpy>Kalollel cpejbl, IUIAHUPOBAHUS IIOCTYNKOB M OIIEHKH HX
BO3MOYKHBIX MOCIIEICTBUN I OKPYKAIOIIEH CPEbI;

e - OCO3HAHHWE TJIOOATBLHOTO XapakTepa IKOJOTHUECKUX MpoOIeM M MyTeH HX
pelieHus;

e 8) aganTanuu K M3MEHSIIONIUMCS YCJOBHSIM COUMAJIbLHON W NMPUPOTHOM
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCHCTBUM TMpPU BBHINOJHEHUU UCCIEAOBAHUN U
MPOEKTOB (PU3UYECKON HAIMpPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
TPYTHUX;

e - TIOBBIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIESITEIIbHOCTD;

e - IOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hciie (POPMYIUPOBATH
UJICH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHUE JePUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IUIAHMPOBAaHUE CBOETO pPa3BUTHSA B MPUOOPETEHWH HOBBIX (PUINUECKHUX
3HAHMWI;

e - CTpEMJICHUE aHAJU3UPOBATH U BBISIBIISATH B3AUMOCBSI3H MIPUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3UUECKUX 3HAHUM;

e - OIICHKAa CBOUX JIEUCTBUA C YYETOM BIMSHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOQTBHBIX ITOCICACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDHI

B pesynsTaTe OCBOEHHS TporpaMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y oOydaromierocs OyayT cdopMUpOBaHb MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIbLHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  ydeOHBICE  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YUCOHBIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jiornueckue 1eiicTBUA:
e BBUIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB

(ssBIEHUN);



yCTaHaBIMBATh CYIICCTBCHHBIN NMPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMaTPUBACMBIX (PaKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;
BBISIBIIATh TPUYMHHO-CJICICTBCHHBIC CBS3U TPU U3YYCHUH (PU3UUECKHUX
SBJICHUH M MPOIIECCOB, J€TaTh BBIBOIbI C UCIOIb30BAHUEM JIETYyKTHUBHBIX
U UHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(U3NIECKUX BEITUYHH;

CaMOCTOATENIHO BBIOMpaTh CIOCO0 pelieHus ydeOHol (u3nyeckomn
3a1aun (CpaBHEHHE HECKOJBKUX BAapPHAHTOB PEIICHUs, BHIOOpP HamOojee
MOIXOISIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabCKHe 1eHCTBUSA:

MCITI0JIb30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TIO3HAHMS,
IPOBOJIUTH [0 CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nuecKuil IKCIEPUMEHT, HEOOJbIIOe HccaeAoBaHUE (U3HUECKOTO
SIBJICHUSI,

OIICHMBATh HAa MPUMEHUMOCTh H  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ HCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH O0OOIIEHHUSI U BBIBOABI M0 pe3ysibTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaibHEHIIee pa3BUTHE (PU3NUYECKHUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pa6ora c undopmanueii:

MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TOUCKE U
orOope WHGOPMAIMK WIM JAHHBIX C Y4ETOM TMPEUIOKEHHON yueOHOI
dusngeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM MIPEACTABICHIS;

CaMOCTOSATENILHO BBIOMpATh ONTHUMAIBbHYIO (opMy MpeACTaBICHUS
uHDopMaMu ¥ WUIIOCTPUPOBATH pelIaeMble 3aJadydl  HECJIOKHBIMU
CXeMaMHu, uarpaMmmamMu, HTHOU rpaukoi U uX KOMOUHAIIMSIMHU.

KOMMyHI/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂZ

B XOJ€ 00CY>XIeHusi y4yeOHOro Marepuana, pe3yJbTaToB JIaDOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYX Aa€MOM TEMBI U
BBICKAa3bIBaTh HJIEW, HAllEJICHHbIE HA pELICHHE 33Jaud U MOJIepKaHHE
OJ1aroxenaTeaIbHOCTH OOIICHNUS;

COTMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JIPYTUX YYaCTHHUKOB
auanora, OOHapyKHBaTh Pa3IU4Ne U CXOACTBO TO3UIIHIA;



BBIPAXKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U IMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABIATH PE3yJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO ONIbITa
(3KCnIepuMeHTa, UCCIIeJOBaHUs, TPOEKTA);

[IOHUMAaTb M HCHOJB30BAaThb  IPEUMYIIECTBA  KOMAHIHOM W
UHAUBUIYAJIbHOM paboThl MpU PEIIEHUH KOHKPETHOW (dusmyeckoin
POOIJIEMBI;

IIPUHAMATh LIEJIM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATH JIEHCTBUS
no e€ JOCTHKEHHUIO: paclpeAessiTh poyid, OOCYXJIaThb IPOLECChl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O Pe3yJsbTara 1o
CBOEMY HAIIPABJICHUIO W KOOPJIWHHUPYS CBOM JEUCTBHS C JAPYTUMHU
YJI€HaMU KOMaH/bl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranm3amnus:

BBISIBIIATH MPOOJIEMBI B )KM3HCHHBIX M YYEOHBIX CHUTYaIlUSX, TPEOYIOMUX
JUTSL pelieHus] PU3NYECKUX 3HAHU;

OPUEHTHUPOBAThCS B  PA3JIMYHBIX  TMOJAXOJAX TMPUHATHA  PEIICHUM
(yHIMBUAYaTbHOE, MPUHATHE PEUICHUS B TPYIIE, NPUHITHE PEIICHHM
rpynmnomn);

CaMOCTOATENLHO COCTABJIAThH aJTOPUTM pelIeHUs (U3UIECKON 3aauu WU
IUTaHA KCCIEAOBAHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaraeMble BApHAHTHI PEIICHUI;
JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYalllH U MPEJIaraTh IUIaH €€ U3MEHEHUS,
OOBSCHATh TPHUYUHBI  JOCTIDKCHHSI  (HEHOCTHMIKEHHUS) Ppe3yIbTaToOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBHI B JICATEIBLHOCTh (B TOM YHCIIE€ B XOJI BHITTOJHEHUS
(GU3UYECKOr0  HCCIEOBaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENTHCTB, W3MEHUBIIUXCS CHUTyalllii, yCTAaHOBIICGHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro 4eioBeKa B XOJIe CIOpa WU TUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IpU3HABaTh CBOE MPABO Ha OMIMOKY MpHU peleHuH GU3NYECKUX 3a/1au Uin
B YTBEPKACHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MIPABO JIPYToro.



INPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus B 7 Kjacce rpeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIMOJB30BaTh  MOHATHUS:  (U3MYECKHME UM  XUMUYECKHE  SIBJICHUS,
HaOMIOZICHNE, SKCIEPUMEHT, MOJENb, THIOTe3a, CIUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKoe JABWKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYOIIAs
cuna, gaedopmanus  (ympyras,  IUlacTUYEcCKas), HEBECOMOCTb,
COOOIIIAFOIINECS COCY/IBL;

paznuyath siBIeHus (Auddy3us, TEMI0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TENl C 3aKPEIUVIEHHOM OCBHIO
BpalllcHUsI, Tiepefavya JAaBiCHUS TBEPABIMU TEIaMHU, >KUJIKOCTSIMU H
razamu, atMochepHOe [aBlieHWe, IUTaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKOW PHEPruu) IO OMUCAHUIO MX XaPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (PU3NUECKUX  SIBICHUU B
OKpYJKaloIeM MHpEe, B TOM 4HCIe (Pu3ndecKue SBICHHUS B TPHUPOJE:
IPUMEPHI JBIKCHHUS C Pa3UYHBIMH CKOPOCTSIMHU B JKHBOW U HEXUBOUN
OpUpoje, ACUCTBUE CHUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHUSHUE
aTMOc(EepHOro AaBJEHUS Ha KWBOM OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TE€JIE YEeJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SBJICHHM;
OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (DU3UYECKUE SBIICHUS, UCTIOIb3YS
¢dusznueckue BeTUYMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BpeEMS,
MyTh, CKOPOCTb, CPEIHSASL CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSAXKECTH, BEC
Tena, CWIAa TPEHUd, JaBlieHue (TBEPAOro Tella, KUIKOCTH, Tas3a),
BBITAIKMBAIOIIAsl CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTH, TJICYO CHUJIBI,
MOMEHT CWIbl, KO3()(UIMEHT TOJE3HOr0 JEUCTBUS MEXaHU3MOB,
KMHETUYECKasT W TOTCHIMalbHAs SHEPrus), MpU OMUCAHUM TPABUIHHO
TpakToBaTh  (U3WYECKUH  CMBICI  HCHOJIb3YEMBbIX  BEJIMYMH, HX
0003HaUeHUA W EAVHUIBI (DU3UYECKUX BEIWYUH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYI0 (PU3NYECKYI0 BEITUUMHY C JPYTMMH BEIMYMHAMH,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLIECCHI,
WCIIOJB3Ysl TIPaBUIIa CIOKEHUS CUII (BIOJIb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumea, MpaBUJIo paBHOBecHs pbiuara (070Ka),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYeCKOM
SHEPruy, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, IPOIIECCHl M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTHYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBa (PU3MUECKHX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THbIe 3a7adyd B 1—2 JEWCTBUS, HCIOJIb3YS 3aKOHBI M
dbopMyIbl, CBsi3bIBAaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a
yCIJIOBUS 3a/1a4y 3alUChIBaTh KPATKOE YCIIOBUE, MOJICTABIATh (DU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHbIE, HEOOXOAUMBIE Ui PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (DU3UYECKOI BEITMUUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pELIUTh MPU MOMOIIU
(pu3HUECKUX METOJ0B, B OIMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3nuyatb W HMHTEPHPETHUPOBATH
MOJIYYCHHBI pe3yJIbTaT, HAXOAWTh OIMUOKH B XOJAE OIMbITA, JeJaTh
BBIBOJIBI 110 €T0 pE3yJIbTaTaM;

OPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SABJICHUM WU
buznIecKux CBOWCTB Tel: dbopmMyIIUpOBaTH MIPOBEPSIEMBIEC
MPEIOIOKEHUs, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOT0 000py10BaHMUS,
3aMKChIBATh XOJ1 ONBITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MacChl Tela,
o0béMa, CUJBI M TEMIEepaTypbl C UCIHOJIb30BAHUEM aHAJIOTOBBIX H
nUu(ppOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJAHOU (PU3MUECKON BEIUYUHBI OT
JIpYrol € HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUN (3aBUCUMOCTH IYyTH
PaBHOMEPHO JABWXKYIIEroCs Telda OT BPEMEHU JBWKEHHUS TeJa, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOIIA A COTPUKOCHOBEHUS TEJ, CUJIBI
YOPYrOCTA OT Y/UIMHEHHS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YACTU TEJNA U OT INIOTHOCTHU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHS pblyara W OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAHUM  y4eOHOro HCCIEAOBaHUsA, coOUpaThb YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs], CIeAys MNPeaoKEHHOMY TIUIaHy, (UKCUPOBATH
pe3ynbTaThl MOTYYEHHOM 3aBHCUMOCTH (PU3UYECKHX BEJIMYMH B BUJE



NPeUIOKESHHBIX Ta0NUIl W TpaduKOB, JeNaTh BBIBOJBI MO pE3yJbTaTaM
UCCIIEeIOBaHUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHMsI (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tena, CUjla TPEHUS CKOJBXKCHHUS,
JaBJI€HUE  BO3/AyXa, BbITAJIKMBAIOIIAs  CHJa, JIEHCTBYIOIlAas  Ha
NOTPYXEHHOE B KHUAKOCTH TeNo, KO3()PHUIMEHT MOIe3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBIMOJIHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAUEHNE UCKOMOMW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U paboTe ¢ 1ad0paTopHbIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JAEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJABM)KHBIN OJIOK, HAKIIOHHAS! TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIMUMBI JCUCTBUA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIHE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, TMJPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPITHEBOI HACOC, APEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBICHUI U HEOOXOAMMbBIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpPUMEPHl  (HAXOOuTh  HMH(POpPMAIMIO O  MpUMepax)
IPaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IIOBCEIHEBHOM
KHU3HU JUIs obecriedeHrs 0€30macHOCTH MpU oOpalleHur ¢ npudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO MMOBEJEHUS B OKPY>KAIOIIEH Cpene;

OCYLIECTBJISATH OTOOp HMCTOYHMKOB HHpopmauuu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE HUMEIOIUXCS
3HaHUH M TYyTEM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEIATH
MHPOpPMALMIO, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOMU;

WCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3NYECKOTO COJCpXKAHUS, CIPABOYHBIC MaTepuabl,
pecypcbl cetu MHTepHeT, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl THPOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (PU3NIECKOTO COACpPKAHUS, B TOM
qycie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUS O pe3ylibTaTaX MpPOEKTOB
WIK Yy4yeOHBIX HCCIENOBAaHUM, MpPU 3TOM TIPaMOTHO HCHOIb30BaTh



U3YYeHHBIM TOHATUHHBIMA anmapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MPE3EHTALUEH;

IOpU BBINOJHEHUHM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesirh
00s3aHHOCTH B TpyNI€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJlayaMH,
CIEeIUTh 32 BBINOJIHEHUEM IJIaHA JEHCTBUM, aJl€KBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JEATEJBHOCTh  TPYNNbl,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aNMOJCICTBUE, YUUTHIBAsI MHEHHUE OKPYKAFOIIMX.

K xonIty oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAILIMYECKUE U
amMmop(Hble TeJa, HACBHIIIEHHBIM W HEHACBHIUICHHBIA Tap, BIAXKHOCTb
BO3[lyXa, TEMIEpaTypa, BHYTPEHHSS DSHEpPIus, TEIUIOBOW JBUIaTEllb,
AJIEMEHTAPHBIN IEKTPUUECKUM 3apsif, dJIEKTPUUIECKOE M0JI€, IPOBOJHUKA
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T0JIE;
pasznuyaTh SBJICHHS (TEIUIOBOE PACIIMPEHUE M CXKaTUe, TeIvionepenaya,
TEIJIOBOE PAaBHOBECUE, CMAUYMBAHUE, KAWJUIAPHBIE SIBJICHUS, HCIAPEHHUE,
KOHJIEHCAlUs, IUIaBJICHUE, KpUCTalau3auus (OTBEpJEBaHUE), KUIIEHUE,
Teruionepeaayda (TEeTIONPOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsi/iOB, ACHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJECHCTBHE MAarHUTOB, JICMCTBUE
MarHUTHOTO IOJISI Ha ITPOBOJIHUK C TOKOM, 3JI€KTPOMAarHUTHAsE WHIYKLSA)
[0 ONHMCAHMID HX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MUYECKUX SABICHHA B
OKpYy’)XalollleM MHpe, B TOM 4HCIEe (PU3NYECKUE SBICHHUS B MPUPOIE:
NOBEPXHOCTHOE HATSHKEHUE W KalWJULIPHBIE SBJICHHMS B IPUPOJE,
KpUCTalUIbl B Ipupone, wuanydeHue CoJylHLA, 3aMep3aHHe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHEra, 3JEKTPUUYECKUE
ABIIEHUSI B aTMoc(epe, AIEeKTPUYECTBO KMBBIX OPTaHM3MOB, MAarHUTHOE
nosie 3eMi, Jpeid MOII0COB, POJIb MArHUTHOTO TOJS JUIsl JKU3HMU Ha
3emiie, NOJISAPHOE CUSHUE, IPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3a1a4y B
y4eOHY10, BBIACNATH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3MUYECKHX
SIBJICHU;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA T€J U (PU3UYECKHUE SIBJICHUS, UCIIONIb3YS
¢u3nyeckue BEIMUUHBI (TEMIEPATypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTBHI, YJE€JIbHAs1 TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJIeNbHAsl TEIJoTa IapooOpa3oBaHus, yJeibHas TEIIOTa
CropaHusi TOIUIMBA, KOI(P(QUIMEHT TMOJE3HOTO JACHCTBUS TEIIOBOM



MAaIlIMHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/AYyXa, JJICKTPUUECKHUHN 3apsl,
CUJa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBJIEHHUE IPOBOIHUKA,
YACIBbHOE  CONPOTHBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTr0 TOKa), IMpPU ONHCAHUKM MPaBUIBHO  TPAKTOBATH
(Gu3MUECKUil CMBICT MCHOJIb3YEeMbIX BEIWYUH, 0003HAUECHUS U EIUHUIIBI
bU3UYECKNX BEIWYUH, HAXOAuTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U TPOIECCHI,
UCIIOJNIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHU
CTPOCHMS BEIIECTBA, MPUHIMI CYNEPHO3UIIMHU ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJid ydacTKa LENH, 3aKOH
Jxoyns—JleHna, 3akOH COXpPaHEHMS DSHEPruM, NpPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTEMaTUYECKOe
BBIPAKEHUE,

OOBSICHATH (PU3UYECKHUE MPOILIECChl M CBOWMCTBA TEJ, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallluil NMPAKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH
MPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOTUYECKHUX
IaroB ¢ omnopoi Ha 1—2 W3y4YeHHBIX CBOMCTBA (DU3UYECKUX SIBJIICHUIA,
(u3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacy€THblE 3aJadyd B 2—3 JCUCTBHS, HCIOJIB3YS 3aKOHBI H
dbopMyIbl, CBsI3BIBarONIME (DU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIINA3a
YCJIOBHS 3aJlaud 3allUChIBATh KPATKOE YCIIOBUE, BBISABIATH HENOCTATOK
JaHHBIX JUIs  peIIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYJIBI,
HeoOXonuMble isi €€ penieHusi, NPOBOAUTh PACUEThl M CpPABHHUBATh
MOJTy4YE€HHOE 3HAaUeHUE (PU3NUECKO BETUYUHBI C U3BECTHBIMU JJAHHBIMU,
pacrio3HaBath MpPOOJEMbl, KOTOPHIE MOXHO PEUIUTh NPU MOMOIIU
(¢u3HUeCKMX METOOB, HCIOJIb3ysl OMHCAHUE WCCIEIOBAHUS, BBIJCISTH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIIBHOCTh IOPAJIKA
IIPOBEJICHUS UCCIIEAOBAaHUA, AEIaTh BBIBOBI;

MPOBOAUTL ONBITHI MO HAOMIOJCHUI0 (PU3NUECKUX SBJICHUM WM
(u3HUEeCKIX CBOMCTB Tell (KaMWLISPHBIC SIBJICHUS, 3aBUCUMOCTH JTABICHUS
BO37lyXa OT €ro 00bEMa, TeMIEpaTyphl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TpPU U3IYYEHHH OT IBETa H3Jydaromied (moriomaroiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJABI OT TEMIIEPATYPhl KUJIKOCTH U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJIEKTPHU3alMsl Tel W B3aUMOACHCTBHE
AJIEKTPUYECKUX 3aps0B, B3aMMOJECUCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3alMsl MAarHUTHBIX II0JIEM IIOCTOSHHBIX MArHUTOB, JEUCTBUS
MAarHMuTHOTO IIOJI1 Ha NPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJIBUTATENIsl IOCTOSHHOTO TOKa): (opMyaupoBaTh
MpOBEPsiEMbIE MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJIONKEHHOTO
000pyI0BaHUS, OMMMCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOIBI;
BBITIOJIHATG ~ MPSMbIE  U3MEPEHUsS  TEeMIepaTrypbl, OTHOCHUTEIHHOM
BJIQXXHOCTH BO3JyXa, CHJIbl TOKa, HAMpPSOHKEHUs] C HCIOJIb30BaHUEM
AQHAJIOTOBBIX MPUOOPOB M JATUUKOB (DU3NUECKUX BEIUYUH, CPaBHHUBATH
pEe3yAbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3HUECKOM BEIUYUHBI OT
IpYrof C UCHOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUH  (3aBUCUMOCTH
COMPOTUBJICHUSI TMPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TOMEPEYHOIO
CEUYEHUS U YACIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UIyIIETO0 4Yepe3 MPOBOJHUK, OT HANPSIXKEHUST Ha MPOBOJHUKE,
UCCJIEOBAHUE IIOCJIEAOBATEIBHOIO U  MNapaJUIEIbHOIO  COEAUHEHUI
POBOJHUKOB): IUJIAHUPOBATH HCCIEIOBaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh WM3MEPEHUs, CIeays NPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOiul] U rpadukos,
JienaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHMs] (PU3NUECKHX BEIWYUH (yIenbHas
TEMI0EMKOCTh  BEIIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIITHOCTh DJJIEKTPUUECKOTO TOKA): TUIAHUPOBATh HM3MEPEHHS, COOUpaTh
AKCIEPUMEHTANIbHYIO YCTaHOBKY, CJIe/lysl MPEIJIOKEHHOW MHCTPYKIIUU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

coOmI01aTh MpaBUjia TEXHUKN 0€30MTaCHOCTH TIPH paboTe C 1ab0opaTopHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUSA H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA MX ONucaHud (B TOM 4YHUCIE:
CHUCTEeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOHWHa, aMmepMmeTp,
BOJIBTMETP, CUETUYHUK JJIEKTPUUYECKOU HHEPIHH, SIECKTPOOCBETUTEIIbHBIC
MpUOOPHI, HArPEBATENBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
PEIOXPaHUTEIH, HIEKTPOMArHUT, MJIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN M HEOOXOIUMBbIC
dbu3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHbIC
npuOoOpsl 1O CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIrO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbI JJIEKTPUUECKUX
LEeTe ¢ MoceI0BaTEeIbHBIM U MapaJlJIeIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHHS DJIEMEHTOB AJICKTPUUECKUX IIETICH;



OpPUBOAUTH  MpUMEphl  (HAXOIUTh  MH(QOpMALUMIO O  IpUMEpax)
MPAKTUYECKOI'0 HMCMOJIb30BAHUS (U3MYECKUX 3HAHUW B MOBCEIHEBHOMN
KHU3HU JJ1s1 oOecriedeHusi 0€30MacHOCTU MPH OOpaIleHHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 5KOJIOTMYECKOTO NTOBEACHUS B OKPYIKAIOILLIEH CPEACE;

OCYIIECTBISATh MOMCK HMHpopMauuu (U3NYECKOTO COJAEp)KaHUS B
NurepHere, Ha OCHOBE WMEKOLIMXCSA 3HAHUW M NYTEM CpPaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM;
UCIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO-NOIYJISPHYIO
JUTEpaTypy (PU3NYECKOTO COAEp)KaHUsS, CIPABOYHBIE MaTepuasbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKUE YCTHBIE COOOIICHMS,
0000mas uHOOpPMAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3UUECKOTO
colepkaHusi, B TOM uucle NyOJUYHO TMPEACTaBIATh PE3YJIbTAThI
MPOEKTHOM WJIM MCCIIEIOBATEIbCKON AESITENBHOCTH, IPU 3TOM TPaMOTHO
WCIIONIb30BAaTh HM3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3HKH,
CONPOBOXK/IaTh BBICTYIUICHHE ITPE3ECHTALMENH;

NP BBINOJHEHWH YYEOHBIX NPOEKTOB M HCCIEIOBAHUNA (PU3NYECKHUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TpYyMIE B COOTBETCTBUHU C
[IOCTABJICHHBIMHU 3a/1a4aMH, CJIECANTH 3a BBIIIOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJaJ B
NEeSTENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJIEHCTBUE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHiy 00yuenus B 9 kiacce npeMEeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHUS: CUCTEMa OTCYETa, MaTepualbHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMXKEHUS, nedopmanus
(ynpyrasi, ImiacTudeckas), TPEHHE, EHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh W TEPErpy3KH, LIEHTP TAKECTU, a0COIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPJOTO Teja, pABHOBECHE, MEXaHUUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, MHGPa3ByK M YIbTPa3ByK, 3JEKTPOMArHUTHBIC BOJHBI,
IIKajia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTAIbHO30PKOCTD,
CIIEKTpPbl UCITYCKAHUSI W TMOIJIOIIEHUs, alb(a, OeTa- U raMMa-u3aydeHus,
W30TOIIbI, SI/IEPHAsl SHEPIETUKA;

pazniuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JIBMKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHEWHOE JBIWKEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJ, pEaKTUBHOE ABW)KEHHE, KojeOaTelnpbHOe IBMKCHHE (3aTyXarolue |
BBIHY’KJICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE PaclpOCTpPaHEHUE, OTPAXKEHHE M MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jiokKeHHe OeIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX IIBETOB, JHUCIIEPCUSI CBETA,
€CTECTBCHHAs PaJMOaKTUBHOCTh, BOZHWKHOBEHHE JIMHEHYATOrO CIEKTpPa
M3ITy4YeHUs) TI0O ONMUCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHbIX (U3NYECKUX SBICHUM B
OKpy»KaromeM Mupe (B ToM uucie (U3HUEeCKUEe SBICHUS B MPUPO/IE:
NPUIUBBI U OTIUBHI, IBIKEHUE T1aHeT COMTHEYHON CUCTEMBI, PEaKTUBHOE
IBM)KCHHE OJKMBBIX OPraHU3MOB, BOCTPHUATHE 3BYKOB JKMBOTHBIMHU,
3eMJICTPACEHUE, CEMCMHUYECKUE BOJIHBI, I[yHaMM, 03XO, LIBETa Tell,
ONTUYECKUE SIBICHUS B INPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUJIMMOTO,
yIbTpa(UOIETOBOIO W PEHTTEHOBCKOTO H3JIyYeHUH, €CTeCTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMUYECKHE IIy4d, PaJAOAKTUBHOE H3IyUCHHE
NPUPOIHBIX MHHEpAIOB, JEHCTBUE pAAMOAKTUBHBIX U3IyYeHUH Ha
OpraHHU3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a1ady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OTHCHIBaTh U3yUYEHHBIC CBOMCTBA TN U (PU3NUYECKUE SBIICHHS, UCIIONIb3YS
¢usnyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHass CKOPOCTh Tela TMpu
HEpaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE, MepeMelleHue, MyThb, YIIoBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YHPYroCTH, CHUJIa TSKECTH, YCKOPEHHE
CBOOOMHOTO TAJCHHs, BEC Tellad, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MexXaHu4yeckas paboTa M MOIIHOCTh, MOTEHLHUAIbHAs JSHEPrUsl Tena,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS DHEPIUs CXKaTOU
NPYXXUHBI, KUHETUYECKas JHEPrus, TOJHAs MEXaHW4YecKash SHeprus,
NEepHOJ M YacToTa KoJieOaHUM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS CPEbl), IPU OMUCAHUH
MPAaBHIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJb3YEMbIX BEJIUYHH,
0003HaueHNs W eNUHMIBI (U3HUYECKUX BEIWYMH, HAXOAUTHh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO0 BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH IPa KU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS W TPOIIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHUs PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHHUS,
OPUHLUI CYNEPHO3UIMH CUJI, NPUHIUI OTHOCUTEIbHOCTU ['amumies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
NpeTOMIICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsIOBOTO M MaCCOBOTO YHUCE



OpU SJIEPHBIX PEaKUUsAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (U3MUECKHE TPOLIECCHl W CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 2—3 JTIOTMYECKHUX
[IaroB ¢ OMOpPOW Ha 2—3 W3YYEHHBIX CBOWMCTBA (PU3MUYECKUX SIBICHUH,
(pu3nyecKux 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud  (ONUpAKOIIMECs Ha CcUCTeMy U3 2-3
ypaBHEHUI), UCTIOJb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBatOIINE (pr3ndyeckue
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJlayd 3allMChIBaTh KpaTKOe
YCJIOBHE, BBISBIIATh HEIOCTAIOUIME WIM U30BITOUYHBIE JAHHBIEC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOUMBIC NIJIsl PEIICHHUSI, POBOJAUTH PACUETHI U
OLICHHWBATh PEAIUCTUYHOCTh IMOJYYEHHOTO 3HAa4eHUs  (U3NYECKOM
BEJIMYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEIIUTh [P MOMOIIU
(¢U3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IIPOBEPSEMOE  IPEANOJIOKEHHE, OLCHUBAaTh NPABUWIBHOCTH IOPSAKA
NPOBEACHUSA  HUCCIEOOBAaHUS, J€JaTh  BBIBOAbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMBITBI MO HAOMIOACHHIO (U3UYECKUX SABJICHUM WU
¢u3nuecKuX CBOWCTB Ten (M3ydeHHE BTOPOTO 3akoHa HbioTOHA, 3akoHA
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTh MEpHoAa KOJEOAHUW MPYKUHHOTO
MasATHUKAa OT MaccChl rpy3a U >KECTKOCTU MPY>KUHbI U HE3aBUCUMOCThH OT
aMILUTATYbI MAJIBIX KOJeOaHUN, MPSIMOJIMHEHHOE pacpOCTPaHEHHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)ke€HHs MpeaMera B coOuparouieit
TUH3e, HAONIOJIEHNWE CIUIONIHBIX W JIMHEWYaThIX CIEKTPOB H3JIyUYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o0OpyOoBaHUsl, ONHCHIBATH  XOJ  ONBITA W  €ro  pe3yJbTarhl,
(bopMyIHpPOBaTH BHIBOIHI,

MPOBOJUTH MPHU HEOOXOAMMOCTU CEPHI0 MPAMBIX U3MEPEHUH, ompenenss
CpellHEee 3HAa4YeHUEe u3MepseMol BeauuuHbl ((POKYCHOE paccTosiHuE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHHs
(M3MepUTENBHOTO TTPUOOpPA);

OPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUM (3aBHCHUMOCTb IyTH OT BPEMEHU
IIPM PaBHOYCKOPEHHOM JIBH)KEHMHM O€3 HaudaJbHOM CKOPOCTH, MHEepHUoja
KOoJe0aHWi MaTeMaTHUYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIjla OTPAXKEHHS CBETa OT yTIJla MaJEHUS U yIja MPEJOMJIEHUS OT yIJia



NaJeHus): IJIAaHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITEIFHO COOUpPATh
YCTaHOBKY, (HKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
¢u3nUecKX BEIMYMH B BHUAC TAOIWIl M TPaUKOB, NeJIaTh BBHIBOILI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

NPOBOJUTh KOCBEHHBIC W3MEpEHUs (U3NYECKUX BEIUYUH (CpEIHSS
CKOpPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpPEHHE CBOOOJHOIO MaJCHMs, KECTKOCTh MPYKHUHBI, KOIPPULIUEHT
TPEHUS CKOJBXEHUSA, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoJ; KoieOaHWii MaTeMaTH4ecKoro U MPYKUHHOTO MAasTHHKOB,
ONTHUYECKasi CHJIa CcOOWparolield JHMH3BL, PATAOAKTUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHHS, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHUS, CIeNysl MPEeAIoKEHHOW MHCTPYKIIUH, BBIUYUCIATH
3HAUYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOTYUYEHHBIE PE3yJIbTAThHI C YIETOM
3aJJaHHOM MTOTPEIITHOCTH U3MEPEHUH;

coOmI01aTh MpaBUiIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C 1ab0paTopHbIM
000pyI0OBaHUEM;

pa3ianyaTh OCHOBHBIE NPHU3HAKM M3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIH HMCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENh aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepU30BaTh MNPUHIMUMBI JCUCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX ONHCaHMUsS (B TOM YMHCIE:
CIHUIOMETP, NATYUKH TIOJIOKEHUsS, PACCTOSHUS M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, TMepucKom, (oToanmapar, ONTUYECKUE CBETOBOJPI,
CHEKTPOCKON, JO3MMETp, KaMmepa Bunbcona), HCHoONb3ys 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBICHUM W  HEOOXOoAMMbIE  (PHU3UUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI i CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU PELICHUH Y4eOHO-TPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paKEHMH B IMJIOCKOM 3€pKajie 1 COOMpAroLIei TNH3E;
OPUBOIUTH  MPUMEpPHl  (HAXOOuTh HMHpOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOr0 HCIOJIb30BaHUsA (PU3UUECKHX 3HAHUA B TOBCEIHEBHOM
KU3HU JIJIs1 obecrieueHust 6€30MacHOCTH MPU OOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHHSI B OKPY>KaloIIeH cpeie;

OCYIIECTBIISITh TOWCK HWHPoOpMAnuu (U3NYECKOTO COJCp)KaHUS B
HuTepHeTe, caMOCTOATENHHO (DOPMYITHPYsI TIOMCKOBBIN 3apOC, HAXOIUTh



yTH OMPEACIICHHUS JOCTOBEPHOCTH TOJy4YEHHONW MH(pOpMAIMU Ha OCHOBE
HMMEIOIINXCS 3HAHUM U JOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMIOJHEHUH y4e€OHBIX 3aJ]aHUN HAayYHO-MOMYJISPHYIO
auTepatypy  (GU3MYECKOrOo  COJEp)KaHUs, CIPaBOYHBIE MaTEepUAIbI,
pecypcebl cetu IHTEpHET, BIaaeTh MpUuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUU U3 OHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMAIIMM W3 HECKOJbKMX MCTOYHUKOB (U3MUECKOTO COJEpKaHUs,
myOJIMYHO MPEJICTABIISITh PE3YyJIbTaThl MPOEKTHON UM MCCIIEI0BaTEIbCKON
NEATENBbHOCTH, TMPHU O3TOM TPAMOTHO  HCHOJIB30BaTh  H3YyYEHHBIN
MOHATUWHBIN amnmapar u3ydaeMoro pasnuena (U3UKA U COMPOBOXKIATH
BBICTYIUICHWE TMpe3eHTalMeil ¢ y4€ToM OCOOEHHOCTEH ayAauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoabsnbie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypcnbl

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAIOLEro MUpPa

1.1 dusuka - HayKa 0 IIPUPOJIE 2 Bubmiorexa LIOK
' Y PHpO https://m.edsoo.ru/7f416194
1.2 duznueckre BEINUNHEI 2 1 bubmaorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIIT METO/I [TO3HAHUS 2 1 Bubmiorexa LIOK
| Y a https://m.edsoo.ru/7f416194
Nroro no pazneny 6

Pasznen 2. [lepBoHayaibHbIE CBeIeHHSI O CTPOEHUH BelllecTBA

bubmmorexa [JOK
2.1 CtpoeHue BeniecTBa 1
https://m.edsoo.r/7f416194
9 JIBr>keHre ¥ B3aUMO/JICHCTBHE YaCTHIL 5 1 bubmmorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
b K
23 ArperaTHbpie COCTOSIHUS BEIIECTBA 2 nomorexa [0
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3aumMoaeicTBUE Tel
b K
3.1 MexaHu4eckoe TBIKCHHE 3 nomorexa [0

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

3.2 Huepnus, macca, IIIOTHOCTh 4 1 Bbubnuoreka [JOK



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

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

bubmnoreka IIOK

. .B 14 2
33 Cruna. Bugt o https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEpPABIX TeJl, :KUAKOCTEN U ra30B
41 Hasnenue. [lepenaua naBienus TBEPAbIMU 3 bubnnoreka [IOK
' TEJIaMHU, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [OK
. 5
4.2 JlaBIIeHHE KHAKOCTH https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
. A
4.3 TMOCHEpHOE JIaBICHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha IOrpyKEHHOE 7 3 bubnnorexa [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTa m MomHoCThL. JHEprus
bu6mmoreka [IOK
. 1
> PaGora i mommoCTs 3 https://m.edsoo.ru/7f416194
bubmmorexa [IOK
52 IT 5 1
POCTRIC MEXAHIMET https://m.edsoo.ru/7f416194
bubmnoreka IIOK
. M 4 1
>3 CXAHITECkas FHCPr https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KosmuecTBo yacos JIEeKTPOHHbIE
HaunmMeHoBaHMe pa3iesioB U TeM unppoBbIe
Ne i/ P Kontpoasnbie | IIpakTnueckue (ubp )
NPOrpaMMbl Bcero o0pa3oBarejibHbIE
padoTbI padoTbI
pecypcesl
Pazgea 1. TenioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
CTpocHHe 1 CBOHCTBA BelleCTRa ! https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
1.2 T 21 1 5
CTIOBBIC HPOTIECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpuyecKkne 1 MarHUTHbIE SIBJICHUSA
71 DeKTpUYeCKue 3aps/ibl. 3apsHKCHHBIE Tea 7 1 bubmmoreka [IOK
‘ Y UX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
Bbub6nuoreka [JOK
22 II i i 20 2 7
OCTORHHBII STCITPITCCIII TOK https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
2. M 6 1 1.5
3 ATHITTHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
Bbub6nuoreka [JOK
. 4
24 DIICKTPOMArHHTHAA HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KosmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM ungpoBbie
Ne i/ P Kontpoasnbie | IIpakTnueckue (ubp )
NporpamMmbl Bcero o0pa3oBarejibHbIE
padoTbI padoTbI
pecypchbl
Pa3znea 1. Mexanuuyeckue siBJIEHHSI
11 MexaHHYeCKOe IBHKEHHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
' OIMMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.2 BzaumoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpaHEHUS 10 3 nonmorexa I
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckue Koj1e0aHUs U BOJIHbI
bu6 OK
2.1 MexaHn4ecKHe KojaecOaHus 7 3 nommotexa 1
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 MexaHn4ecKue BOJIHBL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 15
Pa3znen 3. DiiekTpOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHUTHOE OJIE U 5 ) bubmuoreka [IOK
) DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 6
Pa3znen 4. CBeToBbIE SIBJIEHUSA
4.1 3aKOHBI paCIIpOCTPaHEHHs CBETA 6 2 bubnuoteka [IOK



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

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

bubmnoreka IIOK
4.2 JIuH3BI ¥ ONITHYECKHE TPHOOPHI 6 3 httos://m.edsoo.ru/7¢41adat
bu6mmorexa [IOK
. 2
43 Pasznosxenue 6enoro cBeta B CIIEKTp 3 httos://m.edsoo.ru/7¢41adat
Wroro no pazneny 15
Pazgen S. KBanToBbIe sIBJIEHUS
Bbu6nuoreka [JOK
. 1
5.1 Hcnyckanue u norjioneHue cBeTa aToMOM 4 httos://m.edsoo.ru/7f4] adat
bubnnoreka IIOK
. 1
32 CTpoCHHE ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
53 S nepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. IloBTOpuTEILHO-0000 110U MOLYIb
6.1 [ToBTOpeHue 1 0000IIEHIE COACPIKAHUS 9 ) bu6muoreka LIOK
) Kypca ¢pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTposbHbie
padoThbI

IIpakTHyeckune
padoThbI

Jlara
U3yYeHHUs

JIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O PUPOJE.
SIBnenns npuponasl. Puznueckue
SIBJICHUS

MexaHndecKkue, TCIUIOBEIC,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3ByKOBBIC SIBJICHHS

dusnueckre BeIMYUHbI U UX
U3MEpeHne

VYpok-uccnenosanue "N3mepenue
TEMIIEPATypPhI PU TOMOIIIH
JKUJIKOCTHOTO TEPMOMETPA U JaTUHUKa
TeMreparypst"”

Kak ¢usuka u gpyrue ectecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAy4HBIN METOL
no3Hanus. Onucanue PU3NIECKuX
SIBJICHUM C IIOMOILIBIO MOJIENIEH

bu6nuoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: JAIbHOCTH MOJETA IapHKa,
MYIIEHHOT0 TOPU30HTAJIBHO, TEM
Oosbiie, yeM O0Jblle BhICOTa Mycka"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemectBa. OMBITHI,

bubmmoreka [IOK
7 JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBM>KEHHE YacTHIl BEIICCTBA bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITHI IO
9 HaOJFOZICHUIO TETNIOBOTO PACIIHPECHHUS
razoBy»
10 ArperaTHble COCTOSIHMSI BELIECTBA
B3anmocBsA3b MEXK1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX M KX bubmuoreka [{OK
aTOMHOMOIJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIbI
MexaHudeckoe ABUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
Bbu6nuoreka [JOK
13 Ckopoctb. EnuHuIIBI CKOPOCTH httos://m.edsoo.r/f0a0796
14 Pacuer mytu 1 BpeMEHHU IBUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ac4
WNuepnus. 3akoH HHEPITUH.
15 B3a1/11)1\1410neﬁCTBHe TeJIpII;IaK MIPUYMHA bubmorera [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JBUKCHUS Tl
16 ILnorHOCTH BemiecTBa. Pacuer macchl bubmmoreka [OK
1 00beMa TeJjia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabora «OnpenencHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IUIOTHOCTH TBEPAOTO TEIIA»

Pemrenue 3amay o teme "I1oTHOCTE

Bbu6nuoreka [JOK

18
BemlecTna" https://m.edsoo.ru/ff0al23c
Cuna KaKk XxapakTepucTHKa
19 B3aumoencTsus ten. Cuia
ynpyroctu. 3akoH ['yka
JlaGopartopnast padota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(redhopmaniun) Npy>KUHBI OT
IIPUJIOKEHHOMN CHJIBD)
21 SBnenue Tarorenus. Cuna TSHKECTH
CBsi3b MEX1y CUIJION TSXKECTU U
. bu6mmoreka [IOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3amay o teme "Cuiia TsHKecTu
3 Cuiia TSKeCTH Ha JAPYTUX IJIaHeTax. bubnmoreka [TOK
Pu3nyecKre XapaKTEPUCTUKH IJIAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [JOK
24 N3smepenue cuin. JlnuHamomer
P A P https://m.edsoo.ru/ff0al8cc
bub K
25 Bec Tena. HesecomocTh uommoreka O
https://m.edsoo.ru/ff0al778
CroxeHue AByX CHUJI, HAPaBJICHHBIX
N . bu6nmoreka [JOK
26 110 OJTHOM MPSMOM.
. https://m.edsoo.ru/ff0ala70
PaBHonelicTBYIOILIAS CUIT
7 Pemenue 3amau no reme
"PaBHonelicTBytOMIast cui"
73 TpeHue CKOIIbKEHUS U TPEHUE ITOKOS. bubnnorexa [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopnast pabora «M3ydyenue bubmuoteka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBXXCHUS OT CUJIBbI JaBJICHUA 1
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeierieHUE

30 PaBHOJICMCTBYIONIEH CHITBI
Pemrenue 3asau 1o temam: «Bec
31 tenay, «[paduyaeckoe n3o0pakeHue bubnuoreka [IOK
cuny, «Cuitby, « PaBHOIEHCTBYOTIIAS https://m.edsoo.ru/ff0alde0
CHI»
KonTponbHas paboTa 1o remam:
«MexaHHnUYecKoe JIBIKEHHE, «Macca,
32 IIOTHOCTRY, «Bec Temay,
«I"padmueckoe n300pakeHne CUID»,
«Cunbn»
3 Jasnenue. CiocoObl yMEHbIICHUS U bubnuoreka [IOK
YBEJIWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCHUMOCTh
34 i[IaBJICHI/IH rasa oT o0néma, brbmmorexa [OK
https://m.edsoo.ru/ff0a2376
TEeMIepaTypbl
[Tepenaua naBiaeHus TBEPABIMHU
35 TGHI;MI/I, JKUIKOCTSIMH B II‘)aSaMI/I. 3akoH bubmmorexa [OK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBieHue B )KUIKOCTH U rase, bubnmoreka [TOK
BBI3BAHHOE ICUCTBUEM CHIIEI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4 o reme «JlaBienue B bubnnoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coo01aronyecs cocyapl bubmuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmnoreka IIOK

39 r €CKHI rpecc
FAPABIMHCCIAN TP https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiaeBoit
JKMIKOCTHBINH HacoC
Atmocdepa 3emin. [puunnen
CYILIECTBOBAHMS BO3TyIITHOM
41 O}K;Icl)lnquH 3emiun 3;3};ICI/IMOCTL bubmmorexa TIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JIABJICHUS OT BBICOTHI
HaJl YpOBHEM MOpsI
bubmnoreka IIOK
42 B LA €pHOE JaBJICHUE
€C BO3/yXa. ATMOC(EpHOE N1aBICHH https://m.edsoo.ru/ff0a2bSa
43 N3mepenune atMochepHOro JaBaeHHUs. bub6numoreka LIOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 ABJICHUS OT BLICOTLinIa:.) OBHEM bubmmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoua. AtmocepHoe bubmmoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no teme
"ATtmocdepHoe naBienue"
elCTBUE JKUIKOCTH M ra3a Ha
47 A 8 bubmuoreka [IOK
TOTPYRCHHOC B HIX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «OnpeneneHue
BBITAJIKUBAIOIICH CUJIBI, bubmuoreka [IOK
48 . .
JICMCTBYIOIIIEN Ha TEJIO, IIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc

B XXUIAKOCTBH»



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

JlaGopaTopHast paboTa 1o Teme
«HMccnenoBanue 3aBHCUMOCTH Beca

bu6mmorexa [IOK

¥ Tena B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B ’KHMJIKOCTb YaCTH TeJIay
50 [1naBanue ten bubnuorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
51 "KoHcTpyupoBaHue apeomeTpa min
KOHCTPYUPOBAHUE JIOAKH U
onpeieneHue e€ rpy30noabEMHOCTH"
Pemenne 3anau no remam: «IlnaBanue
5 cynoB. Bo3ayxormnnaBanuey, bubnuoreka [IOK
«/laBiIleHHE TBEPABIX TEII, KUAKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubmnoreka IIOK
33 Mexareckas padora https://m.edsoo.ru/ff0a3{82
bubnuoreka [JOK
>4 MogocTs. EAMHALE! MOILHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenoBanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM IIPH
noabEMeE 110 JieCTHHIIE"
56 IIpoctele MexaHn3MBI. Poyar.
PaBHOBecue cui Ha peiyare
KonTponbHas paboTa 1o reme
«/laBiIeHHE TBEPABIX TEII, JKUIKOCTEH
> u Ta3oB» / Beepoccwuiickas
IpoBepoyHas padboTa
53 PesepBHblit ypok. Pabota ¢ TekcTtamu bubnuoreka [IOK

o teme «/laBnenne TBEPABIX TEII,

https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUIKOCTEH 1 ra3oB» / Bcepoccuiickas
poBepoyHas pabora

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.
JlaGopaTtopHnast pabota

bubmmorexa [IOK

59 «HccnenoBanne yciloBUNA PaBHOBECHS 05 https://m.edsoo.ru/ff0a478e
phIuara

60 Penrenue 3amayd mo teme « Y CiI0BUS bubmnoreka IIOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoadduimeHT none3noro aeicTBus

61 Mexanusma. Jlaboparopnas pabora 0.5
«M3mepenne KI1J] HakIOHHOM '
IIOCKOCTH

6 Pemenue 3amay no reme "Padora, bu6nmuoreka [JOK
MoiHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanuueckas SHEprusi.

63 Kunernueckas v moTeHIMAILHAS bubmorexa IOK

https://m.edsoo.ru/ff0a4252

SHEPTUs https://m.edsoo.ru/itla4.252

64 3aK0oH COXpaHEHUS MEXAHHUUECKOM bubmmoreka [IOK
SHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAILHOE ONPEAEIEHUE

65 W3MEHEHUSI KHHETHYECKON U 1
MOTEHIIMATBHOM SHEPTUU NPU
CKaTBHIBAaHHUH TeJIa TT0 HAKJIOHHOU
MI0CKOCTH"

66 KonTponbHas pabota o reme
«PaboTa 1 MOIIHOCTh. DHEPTUS

67 PesepHbIii ypok. PaboTa ¢ Tekcramu bubmuoreka [IOK



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

o TeMe "MexaHnueckoe ABIKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "PaboTta. MourHocCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB 10
[NPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosmuecTBo yacos JIEeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Konrpoariibie | Ipaxririeckue 5:;:%1451 Ll;l[?;l;z];:fenbnme
padoThbI padoThbI pecypest
OcHOBHbIE MOJIOYKEHUS
1 MOJIEKYJIIPHOKMHETUYECKON TEOPUU U 1 bubmorexa [OK
https://m.edsoo.ru/ff0a5256
WX OIBITHBIC TTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJ 1
3 Moaenu TBEpOTO, KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
4 YKUJKOTO ¥ Ta3000pa3HOT0 COCTOSHUMN 1
BEIL[ECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHsbie Teaa 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KaWJUTIPHOCT. 1 bubmmoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTHe 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3p TeMIEPATyphl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBHIKCHHS 1
YaCTHII
9 Baytpennss sueprusi. CriocoObt 1 bubmmnoreka [IOK
W3MEHEHUS BHYTPEHHEN SJHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buael reruionepenaun 1 bubmmnoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "l[Ipaktuueckoe

1 HCIIOJIb30BAHKE TEIJIOBBIX CBOMCTB bubmuoreka [IOK
BELLECTB U MaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEprocoepexeHus"

12 KommgecrBo TemnoTsl. Y neapHas bu6nuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIUIOBOTO OanaHca. bubnnoreka [IOK
TemooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas paboTa

14 "UccnenoBanue sBiICHUS bub6mmoreka [JOK
TeIJI000MEeHa IMPY CMETIBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstaeit BOAbI"

Pacuer konuyecTBa TEIIOTHI,

15 HEOOXO0IUMOTO IS HarpEeBaHuUs Tela
Y BBLICIIIEMOTr0 UM MPHU OXJIAXKICHUH

16 JlaGopatopHas padota "Omnpenenenue bubnumoreka [IOK
YACJIBHOU TEIJIOEMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJIbHAas TeII0Ta bubmuoteka [IOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[1naBneHue U OTBEpIEBaHKE

18 KPUCTAJUIMYECKUX Sen VY nenbHas bubmioreia LIOK

p e https://m.edsoo.ru/ff0a71d2
TETJIOTA TUIABJICHUS

19 JlaboparopHas pabota "Onpenenenue bubnuoteka [IOK
yAEJIbHOW TEIJIOTHI TUIaBJICHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue 1 KOHIEHCAIUSI. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunieane. Y nenpHas terora bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EpPHOTO JABJICHUS

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3myxa. JlabopaTopnas

22 pabota "Onpenenenue brbmmorexa HOK
o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHOM BIaKHOCTH BO3yXa
3 Pemienue 3a1a4 Ha onpeiesieHne
BJIQYKHOCTH BO3/yXa
[TpuHIHITEI paOOTHI TETLIOBBIX
24 nsurateneit. [laposas TypOuHa.
JBuraresnb BHYTPEHHETO CrOpaHus
KIIJI TenmoBoro aBurareris. BuGmorexa LIOK
25 ZEEJ;ZEE?Z;TCZT: U 3aIUTa https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUS U ITPEBPAILLICHUS
SHEPTrUHU B TEIUIOBBIX Mpolieccax
[ToaroroBka K KOHTPOJIBHOU paboTe
7 1o TeMe "TerioBbIe SBICHUS. bubmuoreka [{OK
M3menenue arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a832
BemecTna"
KoHnTtponbhas pabota mo teme BuGmorexa LOK
n
28 TennoBbie SBICHUS. IV/I?,MGHGHI/IGH httns://m.edsoo ru/f0a86ac
arperaTHbIX COCTOSIHUI BeIllecTBa
29 Onektpuzanus ten. JIBa pona
ANEKTPUIECKUX 3aPsI0B
VYpoxk-uccienopanue "IaeKTpU3aALMSL
30 TeJl UHAYKIUEH U pu

COMPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTBre 3apsoKEHHBIX TEI.

bubmnoreka IIOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87¢e4
DIIEKTPUUYECKOE TOJIE.

0 HarpsxeHHOCTB JIEKTPUYECKOTO bubanorexa [IOK
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUECKUX TTOJICH
Hocurenu 351eKTprudecKkux 3apsiioB.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToma

34 [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH bubmmorexa [IOK
COXPaHEHUs IIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1ad Ha npyUMEHEHKE bubnuoreka [IOK
CBOMCTB 3JIEKTPUYECKHX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €TI0

36 cyuiectBoBaHus. MlcTouHUKH bubmmorexa TIOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JleficTBHS 3EKTPUYECKOTO TOKA bubmmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenoanue "JlenictBue

38 AIIEKTPUYECKOTO OISl HA TPOBOAHUKHU 1
U TUBJIEKTPUKH"

39 DIIeKTPUUYECKHI TOK B METAIIJIaX, bubmmoreka [IOK
JKUAKOCTAX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyueckas elb U €€ COCTaBHbIE
YacTH
Cuna Toka. JlaboparopHnas pabota

41 "M3MepeHue u peryInpoBaHue CUIIbI 0.5 bubmmorexa LIOK

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNeKTpUUecKoe HalpsKEHHeE.
BoasT™metp. JTabopartopHas paborta

bu6mmorexa [IOK

42 "H3MepeHune U peryupoBaHue 05 https://m.edsoo.ru/ff0a9¢14
HanpspkeHus "

43 ConpoTuBI€HUE MPOBOTHUKA. bubnuoreka [IOK
VY enpHO€E CONPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast paboTa "3aBHCUMOCTb

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [IOK
MPOBOJHUKA OT €r0 JJINHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MOTNIEPEYHOr0 CeYeHUs U Marepuaa’
3aBUCUMOCTh CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa i yyacTka bubmmoreia LIOK

https://m.edsoo.ru/ff0aa44a

LEenH
JlaboparopHuas pabota
"UccnenoBanue 3aBUCUMOCTH CHJTBI

46 TOKa, UIYIIETO Yepe3 Pe3ucTop, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COINPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapalIeIbHOE
COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIpaBUJjIa CJIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexa [IOK
[IOCJIEI0BATEIILHOM COEIMHEHUHU ABYX https://m.edsoo.ru/ff0aaasS8
pe3uctopon"
JlaGopatopHas pabora "I[IpoBepka

49 IpaBuJja JJis CUJIbl TOKA MPU 1 bubmmoreka [IOK

napauieJIbHOM COCIMHEHUH
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aay Ha npUMEHEHUE

bubmmoreka [IOK
50 3akoHa Oma JJ1 pa3IugHOTO
https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS MPOBOTHUKOB
51 PabGoTa 1 MOIITHOCTB JIEKTPUUECKOTO bubmnoreka IIOK
Toka. 3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JIaGopartopnas padora "Onpenenenue
52 a0o - (0] poc NS p €CKOT'0 bubnmorexa [TOK
THI 1 MOIL[HOCTH DJIEKTPUYECKOT
P " B P https://m.edsoo.ru/ff0ab3e0
TOKA
DNEKTPUYECKHE IEeTH 1 TOTPEOUTEH
53 DJIEKTPUUYECKOI PHEPTUU B OBIT Bubmuoreia LJOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTOSIHHBIE MATHUTEL, UX
B3aUMOJEUCTBIE
55 VYpoxk-uccnenopanue "M3ydenne bubmmoreka [IOK
OJIEN TTIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MaroHuTHoe 10J1e
56 3eMIId U €T0 3HAaUYEeHHUE IS )KU3HHA Ha Bubmuoreia LJOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBka k KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsIbl.
bub6mmoreka [JOK
57 3apspKeHHbIE Tena U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMoAercTBUA. I10CTOSTHHBII
AIEKTPUYECKUMA TOK"
KonTponbhas pabota o teme
"DHEeKTPUUECKHE 3aPSIIbI.
58 3a SI)KGFI)-IHLIe Teaa Hpnx Bubmiorexa LIOK
p https://m.edsoo.ru/ff0abea8

B3auMoaencTBus. I1ocTOSIHHBIN
areKTpuUYecKuii ToK" / Beepoccuiickas



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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poBepoyHas padboTa

59

PesepBHsIit ypok. Paborta ¢ TekcTamu
no teme "[locTostHHBIIM
anekTpudeckuii Tok" / Beepoccuiickas
IIpoBepoYHas padboTa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTrena. MarauTHoe mnose
ANEKTPUYECKOTO TOKa MaruutHoe
110JI€ KaTyIIKH C TOKOM

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac1d2

61

[TpuMeHeHne JIEKTPOMArHUTOB B
texuuke. JlabopaTopnast pabora
"N3y4enue neicTBUS MAarHUTHOTO
0JIs1 Ha TPOBOJHUK C TOKOM"

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEb IOCTOSIHHOIO
Toka. Mcrons3oBanue
AIIEKTPOJBUraTEICH B TEXHHYECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHCcTpyupoBaHue U u3y4eHue
paboTHI AJIEKTpOoABUTATES "

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Onbitel @apazest. 3akoH
AJIEKTPOMATHUTHON HHIYKIIUU.
IIpaBuno Jlenna

64

Onekrporerepatop. CrocoObl
TIOJTYYCHHUS DIICKTPHUUECKOM SHEPTHH.
ONEeKTpOCTaHIUH Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJIHHOM paboTe
1o TeMe "DJIEeKTpUYECKue u



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBICHUS"

KonTponbHas paboTa 1o treme

66 "DIEeKTPUUECKHUE U MATHUTHBIE 1 Bubmaorexa LOK
Tp,, https://m.edsoo.ru/ff0acb14
SIBIICHUSA
67 Pe3epBHblii ypok. Pabora ¢ Tekctamu 1 bubmmoreka LIOK
o teme "TerioBele aBieHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. PaboTta ¢ TekcTamu 1
o Teme "MaraurtHsie SBiIeHus"
OBIIEE KOJIMYECTBO HACOB I10 68 145

[TPOIT'PAMME



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

9 KVIACC

KosmuecTBo yacos JIEeKTPOHHBIE
[1]
Jlj;-n Tema ypoka Bcero Konrpoariibie | Ipaxririeckue Jl/i[:;:eﬂl/lﬂ :)I;I[()l:ll::?)];:fenbnme
padoThbI padoTbI pecypest

1 MexaHudeckoe JBUKEHUE. 1
MarepuaiibHasi TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTD 1 bubmnoreka IIOK
MEXaHHNYEeCKOT0 ABWUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE psAMOIMHENHOE 1 bu6mmoreka [IOK
JBH)KCHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBxkeHue. CpeiHsisi © MTHOBEHHAsI 1
CKOpPOCThb

5 IIpssMonMHENHOE paBHOYCKOPEHHOE 1 bu6mmoreka LIOK
JIBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTb PSIMOJIMHENHOTO

6 PAaBHOYCKOPEHHOTO ABUKECHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpenenenue

7 YCKOpEHHUS Tena npu 1 | bubnmoreka [JOK
PaBHOYCKOPEHHOM JABUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM M1ocKoCcTH"

g CBobosHOe naienue Tei. OnbIThl |
lanmnes

9 PaBHOMEpHOE ABMKEHUE IO 1 bu6nuoreka LIOK

okpyxHoctu. Ilepuoa u yacrora

https://m.edsoo.ru/ff0ael176



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

oOparenus. JIunelinas u yriaoBas
CKOpOCTHU

10 L{eHTpOCTPEMUTENBHOE YCKOPEHHE
1 ITepBe1ii 3akoH HeroToHa. BekTop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHopelicTByOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bu6mmoreka LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1a4 Ha npUMEHEHNE bubnunorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebb6e
bu6nuoreka [JOK
15 C .3 r
18 YHPYTOCTH. SaKoH & yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia
YOPYTOCTH
17 JlaGopatopHas pabota «Omnpenenenue bubnmoreka [IOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
18 Cina tpemms bu6nmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuita bubmmorexa [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpenenenue bubnmoreka LIOK
Koa(uImeHTa TpeHMU CKOTbKECHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo reme "3aK0OHBI
21 Herotona. Cuna ynpyroctu. Cuina bubmmorexa [HOK
"y yHpy ' https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuia TSKECTH M 3aKOH BCEMUPHOTO bubnuoteka [IOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af044

HaJIeHus

Ypok-koHpepenuus "BrKeHne TEN

23 BOKPYT I'PaBUTALHOHHOTO LIEHTPA
(Conmueunas cucrema). ['anaktuku"
Pemenue 3amad mo teMe "Cuna Bu6 LIOK
HOINOTEKA
24 TSDKECTH U 3aKOH BCEMHUPHOTO
" p https://m.edsoo.ru/ff0af’5f8
TSTOTEHUS
25 IlepBas kocMu4ecKas CKOPOCTb. bu6mmoreka LIOK
HesecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOM TOUKH.
AGcomoTHO TBEPAOE TEIO.
" bubmuorexa [JOK
26 PaBHOBecue TBEpAOIO TENa C httos://m.ed E0afe36
N o ps://m.edsoo.ru/ff0afe
3aKpEIIEHHOM OChIO BpaIllCHUS.
MowmeHT cunbl. L{eHTp TsxecTH
PaBHOBecue MaTepraIbHOM TOUKH.
AGcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOTO TEna ¢
3aKpeIIEHHON OChIO BPAIIICHUS.
MowmeHnT cuinsl. LleHnTp TsxecTn
73 Pemenue 3aga4d mo reme "MoMeHT bubnuoreka [JOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo Eu6 10K
HOINOTEKA
29 TeMme "MexaHN4eCKOe IBIKEHUE.
B . " https://m.edsoo.ru/ff0b0408
3aUMOJIEIICTBUE TEI
KonrpomnbHas paboTa o teme Bu6 110K
HOINOTEKA
30 "MexaHn4ecKOe IBIKEHUE.
B . " https://m.edsoo.ru/ff0b06ec
3auMOJIEIiICTBUE TEI
31 Nmnyinsc Tena. UMOyabce cuibsl. 3aK0OH Bubmmoreka [HOK
Y. Y



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

COXPAaHEHHUS UMITyJIbCa. YIIPYTroe U
HEyIpyroe B3anMOJECICTBIE

https://m.edsoo.ru/ff0b07fa

Penrenue 3amay o teme "3akoH

bu6mmorexa [IOK

32 COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepenius "PeakTuBHOE
JIBJKECHHE B IIPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa U MOIITHOCTh bubmorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cusbl TSXKECTH, CHITBI bubnuoreka [IOK
YIOPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopnast pabota «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPH
PAaBHOMEPHOM JIBM)KEHUH TeJIa 110
TOPU30HTAIILHON TIOBEPXHOCTH
37 CBs13b 5HEpTUU U pabOTHI.
[ToreHmansHas SHEPrUst
38 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTHUH B
MEXaHHKE
40 Jlaboparopunas pabora «/3yuenue bubnuoreka [IOK
3aKOHA COXPaHECHUS YHEPTU) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBU)KEHUE U €0 bubnuoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
47 3aTyxaromue KojeOaHusl. bubmmoreka [JOK
BriHyx1eHHbIE KoJieOanus. Pe3oHaHc https://m.edsoo.ru/ff0b200
43 MareMaTnyecKkuii U Ipy>KUHHBIN

MassTHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

VYpoxk-uccnenopanue «3aBUCUMOCTb

44 nepuo/ia KojaebaHui OT KECTKOCTH bubnmorexa [TOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChI TPy3a»
45 [IpeBpareHue sHeprun Npu
MEXaHMYECKUX KOIeOaHMIX
JlaboparopHas pabota «OnpeneneHue
46 lIaCTOI’)TI)I Hpneppll)oz[a Kone6a€{;ﬁ bubmorexa [OK
https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MAsITHUKa»
Jlaboparopuas padota «I[IpoBepka
47 HE3aBHUCUMOCTH MEPHO/1a KoJieOaHU! bubmmoreka [JOK
Tpy3a, TOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexanundeckue BoiaHbI. CBOMCTBA
48 MexaHu4ecKux BOJH. [IpononsHbIie bubmiorexa LOK
https://m.edsoo.ru/ff0b2 1fe
MOTNEPEUHbIE BOJIHBI
Ypoxk-koHpepeHuus "MexaHudeckue
49 BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJIHBI"
50 3ByK. Pacnpoctpanenue u oTpaxkxeHue
3ByKa
VYpoxk-uccnenosanue "Habmonenue
51 3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
53 Ypok-koHpepeHus " Y 1bTpa3ByK U bubmuoreka [IOK
MH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroToBka Kk KOHTPOJBLHON pabOTE MO bubmmoreka [IOK



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

TeMme "3aKOHbI COXPaHEHHUS.
Mexanuueckue Koue0aHus ¥ BOIHbI"

https://m.edsoo.ru/ff0b2510

KonrpomnbHas padora o Teme

55 "3akoHbI cOXpaHeHUs. MexaHnueckue
KoJieOaHus U BOJTHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "lkana
58 AJEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnosb30BaHUE 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBS3H"
VYpok-uccnenosanue "M3yuenue
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIIbI0 MOOMIIBHOTO TesedoHa
Pewenue 3anau Ha onpeneneHue
60 Y4acTOTHI U JUTUHBI AJIEKTPOMAarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHasi IpuUpojia CBETa.
. bubmuoreka [IOK
61 CkopocTb cBeTa. BonHoBbIE cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceeta. [Ipsmonunelinoe
62 3 bubmuorexa [JOK
acIpOCTpaHEHUE CBETA. 3aTMEHUS
pactipoctp https://m.edsoo.ru/ff0b3658
Connua u JlyHst
3aKOH OTpa)KEHUS CBETA. 3epKaJa.
bubnuoreka [JOK
63 Pemenue 3a1a4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUsI CBETa
64 [Ipenominenue cera. 3aKoH bubnmnoreka [IOK



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

MMPECJIOMJIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

[ToHOE BHYTpEHHEE OTpAXKEHHE CBETA.

bubmnoreka IIOK

65 Hcnonbs30BaHKE MOJIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpaKeHHS B ONTHUYECKHUX CBETOBOAAX
JlaGopatopnas pabora "MccnenoBanue
66 3aBUCUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JIy4ya OT yIJIa MMaJICHUs Ha
rpanuiie "Bo3ayx-crexiao""
Ypoxk-konpepenuus "HcnonszoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
bubnuoreka [JOK
68 JIunzel. OnTuyeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢c
bubnuoreka [JOK
69 [Toctpoenue n300pakeHU B JIMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "OnpezneneHue
. bubnmnoreka [IOK
70 (OKYCHOTO paCCTOSIHUS U ONTHYECKON 1
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JINH3BI
71 Ypok-koHpepenmus "Onrtudeckue bubmuoreka [IOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnmnorexa [IOK
72 ['na3 kak onTuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "JledexTo
3penus. Kak coxpanuts 3penue"
PasnosxeHue Genoro cBeTa B CIIEKTP.
74 Onebitel HetoToHa. Crnoxenue bubnnoreka [IOK

CIICKTPAJIbHBIX LIBETOB. I[I/ICHCpCI/I}I
CBCTa

https://m.edsoo.ru/ff0c0fdc



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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Jlaboparopnas pabota "OnbITHI 110
pa30keHuIo 0eI0ro CBeTa B CIIEKTP U

bubmnoreka IIOK
75 BOCITPUATHIO [IBETA IPEIMETOB IPH UX
https://m.edsoo.ru/ff0c0e2a
HaOJIOZICHUU Yepe3 IIBETOBBIC
¢uibTph!"
Ypok-npaktukyMm "BosgHoBbIE
76 CBOIICTBa cBeTa: JucHepcus,
uHTephepeHus u nudpaxus"
77 OmnsiTel Pezepdopaa u mnanerapHas bubnmnoreka [IOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
HcnyckaHue 1 NoriaomeHue cBeTa
79 aTo yo Ksa T Hleu AThIE bubmuoreka [IOK
toMoM. KBauTbl. JIuHeiuarsl
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenne bubnmnoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6nmoreka [JOK
81 PagnoakTHBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue aromHoro sjpa. Hykinonnas bubmuoreka [IOK
MOJIENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLICHHUS. bubnuoreka LIOK
N3oTonbl https://m.edsoo.ru/ff0clal4
24 Pemntenue 3agad mmo teme: bu6mmoreka [IOK
"PagnoakTuBHBIE NTpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon momypacnana
VYpok-koH(pepenuus "PainoakTuBHbIe
P Peperu A bu6mmoreka [IOK
86 W3JIyYEHHS B IPUPOJIE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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Snepuble peakuuu. 3aKOHBI

87 COXpaHEHHUs 3apsJ0BOTO U MaCCOBOTO brbmmorexa HOK
https://m.edsoo.ru/ff0c1c58
YUCe

28 DHeprus cBsi3u aTOMHBIX s7ep. CBs3b bubnuoreka [IOK
MAaccChl U QHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no reme "AnepHeie
peakiuun"

90 Peakuuu cuHTe3a U AeneHus saep. bubmnoreka IIOK
Ucrounnku sueprun CosHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-konpepenmus "AnepHas

01 SHepreTuka. JlercTeus
PaINOAKTUBHBIX U3TyUYCHUI HA KUBBIE
OpraHu3MsbI"

[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo

92 TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubnnorexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KsanrtoBsie siBaeHus"

KonrpomnbHas paboTa o teme

23 "IJIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBsie sBaeHus"
IToBTOpEHME, 000OIIICHHE.

94 Ha6op§TopHHe paboThI 10 KypCy bubmioreia LIOK
" N " https://m.edsoo.ru/ff0c245a

BzaumopeiictBue Ten
[ToBTOpenue, 06o61eHue. Pemenue
95 pacquII){Hx 14, Ka'—IeCTBeHHBIX 3a/1a4 1mo bubnnorexa LIOK
" | https://m.edsoo.ru/ff0c2572
teme "TernoBbie NpoLECCHI
96 [ToBTOpenue, o6061eHHe. Pemenne bubnuoreka [IOK



https://m.edsoo.ru/ff0c1c58
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pacUYETHBIX U KQaU€CTBEHHBIX 3a]1a4 110
teme "KIIJ[ TenaoBeIxX aBuraTesnei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Pemenne

bu6mmorexa [IOK

97 pacyeTHBIX M KaU€CTBEHHBIX 3a/1a4 10 1 httos://m_edsoo.n/f0c2b30
teme "KIIJ] anekTpoycranoBOK"
IT .

o HO]gTOpGHI/Ie, 06066111eH1/1e 1 1 BuGmorexa [[OK
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MPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIEIO OFPA30OBAHUS

7 KIIACC

Kon
NMpoBePsIeMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusi

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pasiindaTtb SBJICHUSA IIO OIMCAHHWIO HX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (l)I/I3I/ILIeCKOG SABJICHHUC

1.3

pacro3HaBaTh MpOSBICHHE W3YYEHHbIX (U3MUECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHUS B MPHUPOJE,
IpU 3TOM NEPEeBOAUThH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLIENATH

CYILIECTBEHHBIE CBOWCTBA (MPU3HAKH) PUINIECKUX SBICHUN

1.4

OIMCHIBATh W3yYCHHBIE CBOWCTBA Tel W (U3MUECKHE SBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIMYUHBI, INPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHOJNB3YEMbBIX BEJIMYMH, WX
0003HaYCHHS M €AUHUIIBI (PU3HMUECKUX BETMYMH, HAXOAUTh (DOPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (U3HYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMH, CTPOMTh TpapUKH H3YYEHHBIX 3aBUCHMOCTEH

(U3UYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJs, (PU3UYECKHE SBICHHSI M MPOLECCHI,
UCIIOJIb3Ysl HW3YYEHHBbIE 3aKOHbl, IpPU 3TOM J1aBaThb CJIOBECHYIO
GopMyIHpPOBKY 3aKOHAa M 3alKChIBaTh €ro  MaTeMaTH4YecKoe

BBIPAXXCHUC

1.6

OO0BSICHATh (PU3NYECKUE SIBJIECHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM
Yhclie M B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATH INPUYUHHO-CIEACTBEHHBIE CBA3M, CTPOUTH
o0bsicHeHne u3 1 — 2 Jjoruyeckux maroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3UUECKUX SBICHUN, PU3NUECKUX 3aKOHA UIIH

3daKOHOMCEPHOCTHU

1.7

peuiaTtb paC‘léTHHC 3aJa4u B 1 -2 HeﬁCTBI/Iﬂ, HCIIOJIb3Ys 3daKOHBI U




dbopMyIIBI, CBS3BIBatONTNE (PU3NUECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBMS 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, MOACTABIAThH
¢buznyeckue BeJIWYUHBI B (POPMYJIBI U MPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JIaHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a7ad, OLIEHUBATh

PEaTUCTUIHOCTD MOTYYCHHOW (PU3NUECKON BEITMUNHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOpPbIE MOXXHO PELIUTh MPU HMOMOIIH
¢u3nueckux METOJ0B, B ONHCAHUM MCCJIEIOBAHUS  BBIJICIATH
IpoBepsieMoe  MpeAnojoXkeHue  (rumoresy),  pasnuyaTb U
UHTEPIPETUPOBATh TOJyYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKH B

XO0J¢€ OIIbITa, A€JIaTb BBIBOABI IO €ro pE3yjibTaTaM

1.9

NPOBOJIUTH OIBITHI 10 HAOMIOJACHHUIO (U3UYECKUX SBICHUH WIH
busznyeckux  CBOMCTB  Tel:  (GOpMYyIUpOBAaTH  MPOBEPSIEMBIE
IPEIIOJIOKEHNs, coOupaTb YCTAaHOBKY U3  IPEAJIOKEHHOTO

000pyA0BaHNs, 3aIIUCBIBATH X0/ OMbITa U (OPMYJIUPOBATH BBIBOIbI

1.10

BBITIOJIHATH TPSIMBIE W3MEPEHHUsSI C MCIOJIB30BAaHUEM aHAJIOTOBBIX U
UQPOBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPHOOPOB C YUETOM

3aJJaHHOI a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  HWCCJEJAOBAHWE  3aBUCUMOCTH  OJHOW  (PU3HUECKOU
BEJIIMYMHBI OT JAPYroM € MCIIOJb30BaHUEM IIPSAMBIX H3MEPEHU,
y4acTBOBaTh B IUTAHHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIIENYs NIPEIIOKEHHOMY IUIaHY,
(GUKCUPOBATh PE3YNbTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYKH B BUJIE TIPETIOKEHHBIX TaOIHIl U TPaHUKOB, 1€TaTh BBIBOIbI

0 pe3yJibTaTaM UCCIIEOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CJIICAYA
HpeﬂHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBIITOJHCHUU H3MepeHHfI CO6I/IpaTL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHHC HCKOMOM

BCIINYUHBI

1.13

coOMmoAaTe MpaBWiIa TEXHUKH O€30MacHOCTH Tpu  padore ¢

71a00paTOpPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh MPHUHIUMBI  JCUCTBUS TPUOOPOB ¥ TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh TNPUHLUINBl JEHCTBUS H3YUYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOUIBI0 HMX OMHCAHUS,
UCTONb3Yysl 3HaHMS O CBOWCTBaX (M3UYECKUX SBICHUH U

H€O6XOI[I/IMI)I€ (i)I/ISI/I‘-IeCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJUTH TNpUMEPbl (HAXOAWUTH UHGPOPMALUIO O MPUMEPAX)
MPAKTHYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HM g o0ecriedeHus: 0e30MacHOCTH Tpu  oOpamieHuu ¢
npudopaMu U TEXHUYECKUMU yCTPOMCTBAMHU, COXPAHEHHSI 37JI0POBBS U

cOOII0ICHHSI HOPM 2KOJIOTUYECKOTO MOBEACHUS B OKpYIKalollel cpeie

1.16

OCYUIECTBJISATh OTOOpP MCTOYHMKOB HMH(popmauuu B cetu MHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM W MyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJIEJIATE MH(OPMAIHIO, KOTOpasl SBJISETCS MPOTHMBOPEUMBON WIIU

MOJKET OBITh HEJJOCTOBEPHOM

1.17

UCIIOJIb30BaTh npu BBITIOJTHCHU U Y4EeOHBIX 3aIaHUI
HAYYHOTIOMYJISIPHYIO  JUTEpaTypy  (U3NYECKOTO  COAEpKaHUS,
CIpaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus UH(GOpMAIIH

U3 OHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(OpMauu (HU3NIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJUYHO JieJaTh KpaTKue COOOLIEHHS O
pe3yjbTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, HpU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YYEHHBIM NOHATHUHHBIN ammapaTr Kypca

(bu3KKH, COPOBOXKAATH BHICTYIUICHUE Mpe3eHTale

1.19

IIPU BBITIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEIOBAHUN PACIIPEAEATh
00sI3aHHOCTH B T'PYIIIE B COOTBETCTBHH C TOCTABJICHHBIMU 3aJauaMH,
CJIEIUTh 3a BBHIIOJHEHUEM IUIaHA JACWCTBUIA, aJeKBAaTHO OLEHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIbL, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3alMO/IeiiCTBHE, YUUTHIBAs MHEHHE

OKPY>KaIOIIUX

8 KVIACC

Kon
MPoBePSIeMOro
pe3yjabTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJH)H0ﬁ nmporpaMmMbl OCHOBHOT O o01ero Oﬁpﬂ?.OBaHl/lﬂ

1.1

HCII0Jb30BaTh IOHATHUA

1.2

pasiindaTth ABJCHHUA IO OIMMCAHUIO HX XaPAKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHNX TaAHHOC (i)I/ISI/I'-IeCKOC SIBJICHUEC

1.3

pacro3HaBaTh NPOSIBICHUE W3YyYEHHBIX (QHU3UUECKUX SBICHUH B
OKpY’KalolleM MHpeE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIICIATH

CYILLIECTBEHHbIE CBOWCTBA (MPU3HAKN) PUBNYECKUX SBICHUN

1.4

ONMCHIBATh H3YYCHHbIE CBOMCTBA T€l U (PU3MUECKHE SBJICHMUS,
UCTONb3ysl (U3MYECKHe BEJIMYMHBI, IMPU OINUCAHUM MPABUIBHO
TPakTOBaThb  (PU3MYECKUN  CMBICI  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaYEHHS M €AUHULIBI (PU3MUYECKUX BETUUUH, HAXOIUTh (OPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYMHY C  JIPYTHUMH
BEIMYMHAMH,  CTPOMTh TpaQUKH H3YYEHHBIX 3aBUCHMOCTEH

($U3HUYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SBICHHUSI M MPOLECCHI,
UCIIOJIb3Ysl HW3YYEHHBbIE 3aKOHbI, IpPU 3TOM [1aBaThb CJIOBECHYIO
bopMyIHpPOBKY 3aKOHAa M 3alKMChIBaTh €ro  MaTeMaTH4YecKoe

BBIPAKCHUEC

1.6

OO0BACHATH (PHU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyalUHd IPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JIOTMYECKUX IIAroB € IMOMOLIBI0 1 — 2 M3y4eHHBIX CBOMCTBa

buznyeckux ABICHUH, (PU3NUECKUX 3aKOHA UIH 3aKOHOMEPHOCTH

1.7

peluath pacuy€THbIC 3aa4u B 2 — 3 ACHCTBUS, UCIOJIb3Ys 3aKOHBI U
dbopMyIibl, CBS3BIBAIONTNE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 33/1a4¥l 3alUChIBAaTh KPATKOE yCIOBHUE, BBISIBIATH HEIOCTATOK
JAHHBIX JUI peIIeHHs 3aJa4yd, BHIOMpAaTh 3aKOHBI M (OPMYIIBI,
HEoOXouMble JUIsl €€ pelIeHHs], IPOBOJUTh PAcUEThl U CpPaBHUBATh
IMOJIYy4YCHHOC 3HAUCHUC (bPISI/ILIeCKOI\/'I BCJIIMYNHBI C U3BCCTHHBIMU

JaHHBIMH

1.8

pacno3HaBaTh NpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPH I[OMOIIU
(U3NUECKUX METOJIOB, UCTIONb3Ysl OMMCAHUE UCCIIEIOBAHUS, BBIACIATD
IIPOBEPSIEMOE IPEAINOIOKEHNE, OLICHUBATh NPABWIBHOCTh MOPSAKA

IMPOBEACHUA UCCICAOBAHUSA, 1€JIaTh BbIBOIbL

1.9

MPOBOJIUTH OMBITHl MO HAONIOACHUIO (PU3WYECKHUX SIBICHUN WIH
¢u3nuecKux  CBOMCTB  Tel:  (OpPMYyJUMpOBAaTH  IPOBEPSEMBIC

NpPEArNoNoKeHNss, CcoOupaTh  yCTAaHOBKY M3  MPEUIOKEHHOIO




000pyI0BaHNs, OMUCHIBATH XOJ OMbITA U (POPMYITHPOBATH BHIBOJIbI

1.10

BBIIIOJIHATH IPSIMBIE M3MEPEHUsI C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB M JATYMKOB (PU3HMUECKUX BEIUYHH, CPABHUBATH PE3YJIbTATHI

U3MEPEHH ¢ yIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH

1.11

IPOBOAMTH  MCCIIEJOBAHME  3aBUCUMOCTH  OJHOM  (pu3Hueckoit
BEJIMYMHBI OT JAPYroll C MHCIOJNb30BAHUEM MPSAMBIX HW3MEPEHUIL:
IUIAHUPOBATh HCCIIEJJOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHSATH
U3MEpeHus, ciexys  IpeUIoKeHHOMY  IIaHy,  (UKCHpOBaTh
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH B BHIE TaOIUI] U TpadUKOB,

ACJIaTh BBIBOJLI 11O PE3yJIbTaTaM UCCIICIOBAHUA

1.12

IMPOBOAUTH KOCBCHHBIC N3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIIMYHNH:
IJIaHUPOBATb U3MCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (18%1 HpC[UIO)KGHHOfI HHCTPYKIIMHK, W  BbIYHUCIATH 3HAYCHUC

BCJIIMYUHBI

1.13

coOMmoAaTe MpaBWiIa TEXHUKH O€30MacHOCTH TpH  pabore ¢

J1a00paTOpPHBIM 000PYIOBAHUEM

1.14

XapaKkTepu30BaTh MPHHLIUIBI JCUCTBUS M3YYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCaHUS, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PHM3MUECKUX SBICHHA M HEOOXOAMMBIE

¢duznyecKre 3aKkOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC
OpuOOpHI IO CXEMaM U CXEMAaTHYHBIM PHCYHKaM, COCTABISATh CXEMbI
NIEKTPUYECKUX LEeNed C IOCIENOBATEIbHBIM M IapaJuIeIbHbIM
COEJMHEHUEM JJIEMEHTOB, pa3iuyas YCJIOBHbIE O003HAYEHUS

AJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOJUTH MpUMEpbl (HaXoAWTh HH(POPMALMI0O O IpUMeEpax)
NPaKTUYECKOI'0 UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IMOBCEIHEBHON
KU3HM g o0ecriedeHus: O€30MacHOCTH Tpu  oOpamieHuu ¢
npubOpaMy U TEXHUYECKUMH YCTPOMCTBaMH, COXPaHEHUS 3/J0POBbS U

COOJTIOICHHSI HOPM KOJIOTHUYECKOTO MTOBEJICHUS B OKPYKaloIei cpejie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJEPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEIOLIMXCS 3HAHUW W NYTEM CpPaBHEHHS
JOTIOTHUTEIBHBIX HCTOYHHKOB BBIICTATh HH(POPMAINIO, KOTOpas

SIBIISICTCS IPOTUBOPEYMBOMN MITH MOXKET OBITh HEIOCTOBEPHOI

1.18

UCIIONIb30BATh NIPH  BBINOJHEHUHM  YYEOHBIX 3aJaHUil  Hay4HO-




HOMYJISIPHYIO JIUTEPaTypy (QHU3NYECKOTO COJIEep)KaHUs, CIPaBOUYHbBIE
Marepuainsl, pecypcbl cetu MHTepHeT; BiageTs  npUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HWH(OpPMALIUU U3 OAHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
0000mas uHGOpMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PUIUYECKOTO
COJICpP)KAaHUs, B TOM 4YHCJIEC NYOJIMYHO MPEACTABIATh PE3YJIBTATHI
MPOCKTHOW WMJIM  HWCCJIEAOBATEIIbCKOW JIEATCILHOCTH, TPU ITOM
rpaMOTHO HCHOJIb30BATh W3YyYECHHBIM MOHATUWHBIA ammapar Kypca

(bu3KKH, COPOBOXKAATH BBICTYIUIEHUE MPE3eHTAaLUEH

1.20

IPU BBIIIOJHEHUM Y4YEOHBIX IMPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
IPOILIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTUPOBAaTb  €ro,  aJeKBaTHO  OLEHUBATh
COOCTBEHHBI BKJAJ B JIEATENBHOCTh TPYNINBI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  MpPOSABIAI  TI'OTOBHOCTb

paspemiaTh KOHMIUKTHI

9 KUIACC

Kon
MPOBEPSIEMOro
pe3yJabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusi

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUA

1.2

pa3indyaThb ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB MU Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHUX JaHHOC (1)H3HLICCKOC SBJICHUC

1.3

pacro3HaBaTh TMPOSIBICHHE H3YyYCHHbIX (U3MUECKUX SBJICHUU B
OKpY’XaroIleM MUpe, B TOM uucie (pU3MUecKue SBJICHHSI B IPUPOJIE,
IpU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33jjauy B Y4eOHYIO, BBLICNATH

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKH) PUINICCKUX SIBICHUN

1.4

ONHKCHIBATh H3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (U3WYECKHE BEJIMYUHBI, TPU ONMUCAHWW TPABUIBHO
TpakToBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMbIX  BEJIHWYMH,
0003HAYECHHS U €AMHUIBI PU3MUECKUX BEITUYNH, HAXOAUTH (POPMYJIHI,

CBS3BIBANOINME JaHHYI0 (U3MYECKYI0 BEIUYMHY C JIPYTHMHU




BEIMYMHAMH,  CTPOUTh  TIpadUKU  M3YyYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BETUIUH

1.5

XapaKTepU30BaTh CBOHCTBA TeJ, (PU3UYECKHUE SBICHHS M TPOIECCHI,
UCIIONb3ysl H3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
GopMyTUPOBKY 3aKOHAa U 3alKHCBhIBATh €ro  MaTeMaTH4eCcKoe

BBIPAKEHUE

1.6

OO0BACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIAroB € IMOMOILIBI0 2 — 3 HM3YyYEHHBIX CBOMICTBa

buznyecKux BICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemath pacdy€THblE 3a7auyd (ONHUparolluecs Ha cucremMy u3 2 — 3
YpaBHEHUI1), HCIONB3ysl 3aKOHBI W  (OpMysbl, CBS3BIBAIOIIUE
¢u3nueckue BEJMYMHBI: HA OCHOBE aHalW3a YCIOBHSA 3a7a4yd
3alUChIBaTh KPaTKOE yCJOBUE, BBISBIATh HENOCTAIOIIUE  WIIN
U30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUISl peIleHHs, MPOBOAWUTH PAcU€Thl M OIEHUBATH PEATUCTHYHOCTH

MOJTy4YEHHOT0 3HaUEHUs! PU3NYECKON BETMUNHbI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOpPbIE MOXXHO PELIUTh MPU MOMOIIH
(GU3MUECKUX METOJ0B, UCIOJIb3Ys OMHCAHUE HCCIETOBAHNUS, BBIICIAThH
IIPOBEPSIEMOE TMPEIOIIOKEHNE, OLICHUBATH IPABUIBHOCTh IOPSIKA
IIPOBEICHUS MCCIICIOBAaHUs, [elaThb BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJIbTaThl HAOIOICHUI U OTIHITOB

1.9

MIPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WYSCKUX SBICHUH WIH
(bU3NYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY W3
M30BITOYHOTO HaOOpa 00OpYyAOBaHMS, OMUCHIBATH XOJ OMBITA M €T0

pe3ynbTathl, GOPMYIUPOBATH BHIBOBI

1.10

OPOBOAUTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEPEHHIA,
ompefieNisis CpeAHee 3HAuYeHHE H3MepseMOoil BennuuHbl (PoKycHOe
paccrosiHue coOuparomieil JMH3bI), 000OCHOBBIBATh BBIOOpP crocoOa

HU3MepeHust (M3MEpUTETHLHOTO IPUOopa)

IPOBOAMUTH MCCIIEJJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH C
WCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUH: INIAHUPOBATh HCCIIEIOBAaHUE,
CaMOCTOSITEJIBHO CcOOMpaTh YCTAHOBKY, (UKCHPOBATH pE3yJbTaThbl

HOqueHHOﬁ 3aBHCUMOCTH (1)I/I3I/ILI€CKI/IX BCJIIMYHUH B BHAC Ta6J'II/IHI/I




Fpa(bI/IKOB, JCJIaTh BBIBOJELI 110 pE3yJIbTaTaM UCCIICOAOBAHUA

1.12

NPOBOIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UYECKHUX  BEJHYUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBIIOJHATE M3MEPEHHUs, Cleays MNPEUIOKEHHOM WHCTPYKINH,
BBIYUCIIATh 3HAYCHHE BEJIMYMHBI M AHAJIM3UPOBATH IIOJIYYCHHBIE

pe3yJIbTaThl C YYETOM 33IaHHOM MOTPEIHOCTH U3MEPEHUI

1.13

coOMmoAaTe MpaBWiIa TEXHUKH O€30MacHOCTH TpH  pabore ¢

J1a00paTOpPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKK HM3YUYCHHBIX (U3NYECKUX MOJETICH:
MaTepHaibHasi TOuKa, aOCOIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aTOMa, HyKJIOHHAs

MOZACIIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHIUILI JIEHCTBUS W3YyYCHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HUX OIMCAaHHUS, HUCIOJIb3Ys
3HAHUS O CBOWCTBAaX (PU3MYECKUX SBICHUH ¥ HEOOXOIMMEIE

(I)I/ISI/I‘-IGCKI/IC 3dKOHOMCPHOCTHU

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IMPH PELIEHUH Y4e€OHO-IPAKTHUECKHUX
3a]1a4, ONTUYECKUE CXEMBI JIJISl TOCTPOCHUS N300paKeHUI B MJIOCKOM

3epkajie U coOuparoIeii TMH3e

1.17

OPUBOIUTH TpUMEpHl  (HaXOoAWTh WHGOPMALMI0O O TpUMepax)
NPaKTUYECKOTO UCTIOIb30BaHUS (DU3MUYECKUX 3HAHUH B IMOBCEIHEBHON
KU3HU i1 obOecriedeHuss 0€30macHOCTH Tpu  OOpalieHuud ¢
npuOOpaMu U TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJTIOICHHSI HOPM KOJIOTHUYECKOT'O MTOBEJICHUS B OKPY KaloIei cpejie

1.18

OCYIICCTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJIEPIKAHUS B CETH
WuTepHer, camocTosTeNnbHO (OpMYyNHUpYys TOUCKOBBIM  3ampoc,
HAaXOJIUTb MYTU  OMNPENCJICHUS  JOCTOBEPHOCTH  IOJTYYEHHOUH
uHGOpMallMM HAa OCHOBE HUMEIOUIMXCS 3HAHUM M JONOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOTIOMYJIIPHYIO ~ JIUTEpaTypy  (U3UUECKOTO  COJEpKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu VHTepHeT; BiageTh

npuémMamMu




KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OPMALIUUA U3 OAHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

cO31aBaThb cOOCTBEHHBIE ITMCbMEHHBIE U YCTHBIC COO6HI€HI/I${ Ha
OCHOBe WHGOpPMAIlMU M3 HECKOIBKHX HWCTOYHHKOB (PUINYECKOTO
CoJIepKaHusl, MyOJIMYHO HPEJICTaBIATh PE3yJIbTaThl MPOEKTHON WU
HCCIIEIOBATENBCKOW  JEATEJIbHOCTH, Ipyd  3TOM  TPaMOTHO
MCIIOJb30BaTh U3YUYEHHbIN MOHATUHWHBINA anapaTr u3y4yaemMoro pasziena
(GU3MKM U COMPOBOXKAATh BBICTYIJICHHE IMpE3eHTAaIel ¢ yuéToM

0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YUYEOHBIX NMPOEKTOB M UCCIEAOBAHUM (hU3MUECKHX
IPOIIECCOB paclpeaessaTh 00S3aHHOCTU B TPYIE B COOTBETCTBHU C
IIOCTABJICHHBIMU  33Ja4aMH, CJICIAWTH 34 BBIIIOJHEHUEM IIJIaHA
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLICHHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  IPOSBIsSIL  T'OTOBHOCTH

pa3pemaTs KOHPIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KJIIACC

Kon
pa3nuesa

Kon
3JIeMEHTAa

IIpoBepsiemble 31eMEHTHI COEPKAHMS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOIIIETO MUPA

1.1

dusznka — Hayka O mnpupoje. SBIEHUS TPUPOIBI.
dusnueckue SIBJICHUSA . MEXaHHYECKUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

@usnyeckne  BeMMYHMHBL  M3MepeHWe  (U3HUYECKHUX
BenmuunH.  Dusuueckue  npubopel.  [lorpemHocTsb

n3MepeHnil. MexxayHapoHas CUCTEMA €AUHULL

1.3

EcrecTBeHHOHAYYHBIM METO/ IMO3HAHMA: HAOJIIO/EHHE,
[IOCTAaHOBKA HAy4YHOI'0 BOIIPOCA, BBIABM)KCHHUE THIIOTES,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OObICHEHUE

Ha6m0;1aeM0ro SABJICHUA

1.4

Onucanne HpU3NIECKUX SABICHHUA C TOMOIIBIO MOETeH

1.5

[TpakTHdeckue paboTHI:

H#i#Par###3MepeHne pacCTOSIHUM.
#i##Par###l3meperre 00béMa KUAKOCTH U TBEPAOTO
Tena.

#HH#Par##H#OnpenesieHre pa3sMepoB MAJIbIX TETl.
HHPar###I3Mepenue  TeMriepaTypbl IpU  [TOMOIIM

KUIKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIIEPATypPhl

I[TEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHMUM BEILIECTBA

2.1

#Hi#HPar###CTpoeHNe BellecTBa: aTOMbI U MOJIEKYJIbI, UX
Ppa3MEphL. OHI)ITI)I, JOKa3bIBAIOIIINEC AUCKPETHOC

CTPOCHUC BCILICCTBA

22

HH#Par#H# ]| prokeHue YacTHI]  BCIICCTBA. CBs13b
CKOPOCTH  JIBIDKEHUS  YacTHIl C  TEMIIepaTypoOM.

bpoyHnoBckoe aBmxenue, nuddyzus

23

BzaumopeiicTBHe YaCcTHUII BEIIECTRA: MPUTAKCHUC U

OTTAJIKUBAHUEC




HiHParf## ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

24 B3anMoCBsA3bp MeXAy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJIPHBIM
CTpOEHHEM

25 OCO0EeHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI
[TpakTuyeckue paboTHI:
##HParfi##OLeHKa auaMeTpa aToMa METOJIOM PsAoB (C
UCIonb30BaHueM (pororpaduii).

2.6 H#Par##H#OneITel 1O HAaOMIOAEGHUIO  TEIUIOBOTO

pacIIMpeHus ra3os.
HHHPar###OnBITBI 10 OOHApY)KEHUIO JEUCTBUS  CUI

MOJICKYJISIPHOT'O IIPUTAXKCHUA

JIBIDKEHUME U B3AUMO/IEMCTBUE TEJI

11 Mexanuveckoe JIBUKECHUE. PaBHoMepHOE u
' HEPABHOMEPHOE JABHKEHUE
HH#HPar#H##CKopocCTb. Cpennsis CKOpPOCTb npu
32 HEPABHOMEPHOM [JBIKEHUM. Pacuér myTm u BpeMeHUu
JBUKCHUS
SIBnenne mHepuMu. 3aKOH HMHepuuM. B3aumopeiicteue
3.3 T€J KaK IIPUYMHA U3MEHEHHUS CKOPOCTH JIBHIKEHUS Tel.
Macca kak Mepa HHEPTHOCTH Tella
14 ##H#Parf### InotHocTe BemecTBa. CBA3b IIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €JUHUIIEC 00BEMA BellleCTBa
3.5 Cuna Kak XapakTepuCcTUKa B3aUMOACHCTBUS Tel
36 Cuna ympyroctd u 3akoH ['yka. M3mepeHue cuibl c
' MOMOIUIbIO AUHAMOMETpA
37 HiHPartH##SIBnenne Tiarotenust U cuna Tskectd. Cuna
' TSKECTH Ha IpyTHX IutaHerax. Bec tena. HeBecomocTs
18 Cuna TpeHus. TpeHUE CKOJBXEHHUS U TPEHUE IOKOS.
' Tpenue B npupoae U TEXHUKE
1.9 #HH##HPar###Crio)keHne CuJl, HANpaBiICHHBIX IO OJHOM
' npsiMoii. PaBHozelcTByOIas CHII
3.10 [TpakTuyeckue paboTHL:




OmnpeneneHre CKOPOCTH PaBHOMEPHOTO  JIBM)KCHUS
(mrapuka B KMJIKOCTH, MOJEIHU  BIEKTPUUYECKOTO
aBToMoOMNIE M Tak jganee). OmnpeneneHue cpemaHent
CKOpOCTU CKONBXEHUs Opycka WIM ILIapuka Io
HAaKJIOHHOM  miockocTH. OmnpeneneHue  IUIOTHOCTH
TBEPAOIO Tena. OnbIThI, JEMOHCTPUPYIOLINE
3aBHCHUMOCTh pacTsDKEHUs (IedopManuu) NpyKUHBI OT
OPUIOKEHHOM  cwibl.  ONBITHL,  JIEMOHCTPUPYIOIINE
3aBUCHMOCTb CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tejla U

XapaKTepa COIMPUKACAIOIIUXCA HOBCpXHOCTCﬁ

3.11

@duznueckue SBICHUS B IPUPOLIE: IPUMEPHI IBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXKUBOU IIPUPOJE,

HeﬁCTBHe CUJIbI TPCHUA B ITPHUPOJC U TCXHUKE

3.12 TexHuueckne yCTpoucTBa: TMHAMOMETP, MOJITUITHUKHI
JIABJIEHUE TBEP/BIX TEJI, )KUJKOCTEN U TA30B
i1 HaBnenue tBEpAoro tena. CrocoObl yMEHbIIEHUS M
' YBEITUYCHUS TaBIICHUS
42 JlaBienue raza. 3aBHCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEMITepPaTyphl
43 [lepenaua maBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MaluHbI
3aBUCUMOCTh  JIaBJICHUS  JKHJIKOCTH OT  TIyOWHBI.
44 I'unpocraTudecknii mapagokc. CooOmaroIecs: CoCybl.
['unpaBnuyecKkrue MEXaHU3MbI
ATtmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHbl
45 CYIIECTBOBaHUS BO3AYIIHON 00070uku 3emiu. OmbIT
' Toppudenu. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUS OT
BBICOTHI HaJ[ YPOBHEM MOPSI
46 N3mepenue armocdepHoro nasneHus. [Ipubopsr s
' U3MEpEHUS aTMOC(HEPHOTO TaBIICHUS
JleficTBHe KUIOKOCTU M ra3a Ha NOTIPYyKEHHOE B HHUX
4.7 Teno. BeltankuBaromas (apxumMenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxoraBanue




4.9

[IpakTnueckue paboThI:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa TOTrpYyXEHHOH B JKUIKOCTH YacTH Tena.
OmnpeneneHre BBITAIKUBAIOIICH CUIIBI, IEUCTBYIOIICH Ha
TEJO0, MOTPY’)KEHHOE B KUIKOCTD. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEUCTBYIOIIEH
Ha TEIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIIECH
CWJIBI, IEUCTBYIOIICH Ha TEJNO B KHJIKOCTH, OT 00BEMaA
MOTPYKEHHOW B XKUIKOCTh YAaCTH TE€JA M OT IUIOTHOCTH
JKUJIKOCTH. Koncrpyupoanue apeomerpa WIH
KOHCTPYHPOBAHUE  JIOAKM W  ONpeAclieHue €€

rpy30M0IBEMHOCTH

4.10

dusnyeckue SABJICHUA B IIpUupoaec: BIINAHHUC
aTMOC(i)epHOl"O JaBJICHUS Ha JKUBOM OpraHu3M, I1JIaBaHUC

pBIO

4.11

TexHu4ecKkne yCTpOWCTBA: COOOIIAIOIINECS COCY/IBI,
YCTPOWCTBO BOZOIPOBOAA, TI'MAPABINYECKHUNM IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOITHOCTDb, OHEPI' 141

5.1 Mexanuveckas pabora
52 Mexanuueckas MOITHOCTE
53 [IpocTble  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecus ppluara
54 [IpumeHneHue npaBuiia paBHOBECHUS pblyara K OJIOKY
«3onmoTtoe  mpaBuiao»  MexaHukd.  Koadpdunuenr
5.5 II0JIE3HOTO JEUCTBUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [ToTennmanpHas JHEPTUU Tea, MOAHITOTO Hall 3eMIIEH
5.7 Kunernueckas sueprus
sg ITonHas MexaHMueckas 3HEpPrus. 3aKOH HU3MEHEHHUS U
' COXpaHEHUs MEXAaHUUYECKOM dHEPTUU
59 [TpakTuyeckue paboTHIL:




#HH#HPar###Onpenienenne  pabOThl  CUJIBI TPEHUS TpU
pPaBHOMEPHOM JIBIDKEHUHM Tela 10 TOPU30HTAIbHOM
noeepxHoctu. MccnenoBanue ycinoBUM  paBHOBECHUS
peryara. M3mepenune KIIJ[ HaklIOHHOM IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOW IHEPTrUr

®du3znueckue SBJICHUS B npupoac: pbliaru B TEIIC

5.10
YeJioBeKa
TexHuueckne yCTpPOWMCTBA: pbIUar, TMOJBWXXHBIM U
5.11 HEMOJIBIKHBINM OJIOKM, HAKIIOHHAS TUIOCKOCTH, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KITIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COJIeP:KAHUS
pasaena 3J1eMeHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KUHETUYECKOU
61 TEOpUM CTPOEHHUs BemlecTBa. Macca ©  pa3mepsl
. MoyieKysl.  OmbIThI, TOJITBEPXKAAIONINE OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH
Mogenu  TBEpIOro,  KHIKOTO M  ra3000pa3HOro
6.2 COCTOSIHMH BeriecTBa. Kpucrammyeckue u aMopgHbIe
Tena
OObsicCHEHHE CBOMCTB ra3oB, KUIAKOCTEH U TBEPBIX TeIN
6 6.3 Ha OCHOBE TMOJIOKEHUH MOJEKYJISIPHOKMHETUYECKOMN
TEOpUHr
6.4 CmaunBaHuE ¥ KallUJUISIPHBIE SIBICHUS
6.5 TermmoBoe pacuIMpeHne U CKaTHe
66 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
. TEIJIOBOTO IBM)KEHUS YaCTHUIL
67 Buytpennss sueprusi. Crioco6bl N3MEHEHUs BHYTPEHHEN
. SHEPruM: TeIionepeaaya U CoOBepIIeHHE Pa0OThI
6.8 Buael Temionepenayun: TEIIONPOBOAHOCTh, KOHBEKIIHUSA,




U3JIy4eHHe

KomuuecTBo TCILIOTHI. VaenpHas TEINIOEMKOCTD

6.9
BEIIECTBA
6.10 TemnooOMeH U TEmIOBOE paBHOBECHE. Y paBHEHUE
' TeruioBoro Oananca
611 [1naBneHue 1 oTBEpAECBaHUE KPUCTATUIMUECKUX BEIIECTB.
. YV nenbHas TEMI0TA MUIABJICHUS
[TapooOpa3zoBanue ©  KoHJeHcamus.  Vcmapenwue.
6.12 Kunenne. VYapenbHas  Temiota mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPbl KUIEHHUS OT aTMOC(EpHOTro
JTABJICHUS
6.13 BraxxnocTts Bo3ayxa
6.14 DHeprusi TOIUIMBA. Y IeibHas TEII0Ta CTOPaHUs
[Mpuntunel  paboTel  TermoBbIX — aBurareneid  KIIJ]
6.15 TEIJIOBOTO JBUTraress. TeruioBble JBUTaTeau W 3alluTa
OKPYXaIOIIEH Cpebl
3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUU B TEIIOBBIX
6.16
nporeccax
[TpakTHdeckue paboThI:
HH#Par##H#OneITel 10 OOHApYXKEHUIO JEWCTBHS  CHII
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
HH#HH#Parf##ONbITBL  TIO0  BBIPAILIMBAHUIO  KPHUCTAJUIOB
IIOBAPEHHOM COJIM WX caxapa.
HHHPar###OnpITBl 1O HaONMIOJEHWIO  TEIUIOBOTO
6.17 paciIipeHusl Ta30B, )KUJIKOCTEH U TBEPIBIX TEJI.

#HPar###OnpeneneHrie naBieHUs BO3AyXa B OassioHe
HITPUIIA.

HHHPar###ONBITB,  TEMOHCTPUPYIOLIME  3aBUCUMOCTh
JABJICHUs BO3JyXa OT €ro o0béMa M HAarpeBaHUs WU
OXJIKIEHUS.

##HPar###] [poBepka runoTe3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBL  CTOJIOMKA J>KUJIKOCTH B TEPMOMETPUUECKOM




TpyOKe OT TeMIeparyphbl.

#Hi#H#Par###Habmonenue U3MEHEHUs BHYTpPEHHEN
SHEPIUU Tella B pe3yJsbTaTe TeIUlonepeaaud U paboThl
BHEIIIHUX CHIL.

#HiHPar###llccnenoBanue sBIIEHUS TEIJIOOOMEHA MpU
CMEIIMBaHUM XOJIOAHOM U ropsiyeil BOJbI.
HiHParfH##Onpenenenue KOJIMYECTBa TEIUIOTHI,
MOJYYEHHOTO BOJIOW TPH TEIIOOOMEHE C HarpeThiM
METAJUTMIECKUM ITMINHAPOM.

HHPar###Onpenenenue NP1 (1850074 TEIUIOEMKOCTH
BEILIECTBA.

#Hi#H#Par###lccnenoBanue npouecca UCIapeHusl.
#HHPart##Onpenenenue  OTHOCUTEIBHONW — BJIIAXKHOCTH
BO3lyXa.

#HH#HParf##ONpeiesieHre yIEIbHON TEIUIOTHI TUIABICHUS

JIBJIA.

6.18

dusnueckue SBICHHS B MPHUPOJE: IOBEPXHOCTHOE
HATSDKEHME W KaNWUISpPHBIE SBICHUS B MPUPOJE,
KpHUCTaJUTBl B IpUpoze, u3nyuenne CoiHIa, 3aMep3anne
BOZI0EMOB, MOpPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHEs, CHETa.

6.19

TexHuyeckue  yCTpOMCTBA:  KalmWUISIPbl, IPHUMEpPHI
MCIIOJIb30BAaHUSl KPUCTAIIOB, XHJIKOCTHBIH TEPMOMETD,
JaTYUK TeMIepaTyphl, TEPMOC, CHUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETpPHI, ICUXPOMETp, MapoBas TypOHHA,

JABUTATCJIb BHYTPCHHECTO CIrOPaHU.

DJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. J{Ba pojia 3IeKTpUYECKUX 3apsiioB
B3aumopelictBue 3apsikeHHbIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TEN OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMH)

73 Onektpuueckoe noje. HanpsEHHOCTh ANIEKTPUYECKOTO

IIOJIA. HpI/IHI_[I/IH CYIICPHIO3UIHHN JJICKTPHUUICCKUX noJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocutenun snexkTpuueckux 3apsioB. JIeMEHTapHbIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JTUDIIEKTPUKA
7.5 3aK0oH COXpaHEHUS HJIEKTPUUECKOT0 3apsiaa
76 ONEeKTpU4YeCKUid  TOK.  YCJIOBUS  CYyIIECTBOBAHUS
' AIIEKTPUYECKOT0 TOKa. VICTOUHHMKM IOCTOSHHOTO TOKA
JleicTBuUs 3JIEKTPUIECKOTO TOKa (TeruioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U ra3ax
o, Onextpuyeckasd uenb. Cuina Toka.  DJIEKTPUUYECKOE
' HanpsKEHNUE
79 ConpotusneHue IIPOBOJHMKA. VY nensHOE
' COINPOTHBIICHUE BELIECTBA
7.10 3akon OMa a1 ydacTka 1enu
[TocnenoBarenbHOE W MApajuIEIbHOE  COEIMHEHME
7.11
IIPOBOTHUKOB
PaGora M MOIIHOCTH DBIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
13 DJeKTpuYecKrue LEenu U MOTPEOUTENN 3IIEKTPUIECKON
' sHepruu B 0bITy. KopoTkoe 3ambIkaHue
[ToctosiHHBIE MarHuTHL. B3auMmonelcTBUE IMOCTOSHHBIX
7.14
MarHuTOB
iy MaruutHoe nose. MarauutHoe mnone 3eMJIM U €ro
' 3HaYEHHE JUIsl )KU3HU Ha 3emiie
16 OmneiT Opcrena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA.
' ITpyMeHeHnE IEKTPOMAarHUTOB B TEXHUKE
JleiicTBE MarHMTHOrO IOJS HA IMPOBOAHHUK C TOKOM.
17 ONeKTpoABUTaTENb MOCTOSHHOIO TOKa. lcronb3oBaHue
. AJIIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TPAHCIIOPTE
7.18 Oneitel  ®apanes.  SIBaeHME  3IIEKTPOMArHUTHOU




nHaykuuu. [Ipasuno Jlenna

DNeKTporeHepaTop. Crioco0bI MOJTyYEHUS
7.19 ANEKTPUUYECKOM SHEPTrUHu. DNEKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHU

[TpakTuyeckue paboTHI:

OnBITHI 110 HAOIIOICHUIO DJCKTPU3AIMH TEJ UHIYKIHUSH

Y MIPU CONTPUKOCHOBEHUH.

UccnenoBanve NE€UCTBUS BJIEKTPUUECKOrO TOJs  Ha

MIPOBOJTHUKH M TUAJICKTPUKH.

COopka ® TIpoBepka pabOThI JJICKTPUUECKOHW IIEMHU

MMOCTOSIHHOT'O TOKA.

W3mepeHue u peryIupoBaHUe CHITbI TOKA.

H3mepenne u peryIupoBaHue HAITPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAIPSDKCHUS

Ha PEe3UCTOpE.

OmBITHI, JIEMOHCTPHUPYIOIITUE 3aBHCUMOCTD

ANEKTPUYECKOTO COMPOTUBIICHUS TMPOBOJHHMKA OT €ro
7.20 JUTMHBI, TUIOILAIA MTOMEPEYHOT0 CEUCHUS U MaTepHraa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSKCHUH  TIpH
MOCJIEIOBATEIbHOM ~ COCIMHEHUU JIByX PE3UCTOpOB.
[IpoBepka mpaBmiia isi CUIIBI TOKA TIPHU MapaJlICIbBHOM
coemMHEeHUU  pe3ucTtopoB.  Ompexnenenue  pabOTHI
AIIEKTPUYECKOTO0  TOKA, HIYLIEr0 4Yepe3  pPe3ucTop.
OnpeneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha pe3uctope. MccienoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HaIpPsLKEHUS
Ha Hell. Onpenenenne KIIJ[ narpesarens. MccnenoBanue
MarHuTHOI'O BSaHMOHCﬁCTBHﬂ IIOCTOSITHHBIX MArHuToOB.

I/I3yquHe MAarauTHOTI'O ITOJIA MOCTOSIHHBIX MArHUTOB IIPU
ux oObenguHeHMM W pasaeneHud. lccnemoBanue
JIEUCTBUSI DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.

OneITbl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




B3aI/IMOI[eI>’ICTBPI$I KaTylIKy C TOKOM W MarHuTa OT CHJIbI
TOKa W HaAIpaBJCHUA TOKa B KaTyIIKE. I/IsyquHe

IIGfICTBHSI MAriuMTHOIrO IoOJid Ha HOPOBOAHHUK C TOKOM.

KoucrpyupoBanue u U3Yy4YCHHE paboThI
AJIIEKTPOIBUTATEIIS. H3mepenue KIT
AJIEKTPOABUTATEIbHON YCTaHOBKH. OnbITHI o

HNCCICIOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIHUK:
HCCIeOBaHUE H3MEHCHUM 3HAYCHUSI U HaITpaBJICHUA

HHAYKOXMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJAE: DIIEKTPUUYECKHE
ABIIEHUsI B  atMocepe,  AIEKTPUUECTBO  KUBBIX
OpraHW3MOB, MAarHUTHOE TMOJie 3eMJIH, APEid IMOIIIOCOB,
POJIb MArHUTHOTO TOJIS JUIsl KU3HU Ha 3emJie, MOJSIpHOe

CHUAHHEC

7.22

TexHuUYecKkrue YCTPOMCTBA: JIJIEKTPOCKOI, aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKON IHEPTHH,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HAarpeBaTeNbHBIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUUYECKHE
MpeIOXPaHUTENM, DJIEKTPOMATHUT, AJIEKTPOJABUTATEINb

MOCTOAHHOI'O TOKA, TCHCPATOP MMOCTOAHHOI'O TOKa

9 KJTACC
Kog
Kop snemenTa [IpoBepsieMble 27IEMEHTHI COAECPKAHUS
paszziena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe  ABWKEHHME. MarepuanpHas — TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKCHHUS
8.3 PaBHOMEpHOE NPAMOIUHENHOE IBUKEHUE
#H##Par##HHepaBHoMepHOE TPAMOIMHEHHOE JTBUKCHHE.
8.4 CpenHsis W MrHOBEHHass CKOpPOCTb  Tela  IpH

HEPaBHOMCPHOM JIBUKXCHUU




Yckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHENHOE

8.5
JIBIKEHUE
8.6 #i#HPar###CBoOoiHOe nagenue. OnbITel ["anunes
#Hi#HParfH##PaBHOMEpPHOE [IBUJKEHUE 110 OKPY’KHOCTH.
8.7 [leprion u yactota oOpamieHusi. JIuHeiHas u yrioBas
CKOpOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH HproTOHA
8.11 H##Par###] [puHuUn Cyneprno3uiy CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#Par##H#Cuna TpeHHs: cwia TPEHUS CKOJbXKEHUS,
513 CHJIa TPEHUs MOKOs, IPYTUE BUABI TPEHUS
#HHHPar###Cuna  TSDKECTM M 3aKOH ~ BCEMHUPHOTO
.14 TATOTEHUS. Y CKOpeHHe CBOOOHOTO MaICHHS
. Jemwxkenne  mmaHner  Bokpyr  CosHma.  IlepBas
513 KocMuydeckasi ckopocTb. HeBecoMoCTh 1 ieperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOL
8.16 oo
###Par###PaBHoBecue TBEPIOTrO Tena ¢ 3aKperIEHHOU
817 OChI0 BpatieHuss. MoMmeHT cuibl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. M3menenne nmmynsca. Mmmnybce cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar###PeakTUBHOE IBUKEHNE
8.21 Mexanunueckasi paboTa ¥ MOIIIHOCTb
PaGora cun Tsokectu, ympyroctd, TpeHus. CBs3b
522 SHEPTUH U PAOOTHI
[lorenumanpHas SHeprusi Tena, TMOTHATOTO  HaA
5.3 MOBEPXHOCTHIO 3eMJIH
8.24 [ToreHmanbHas SJHEPrUs CKATOU MIPYIKUHbI
H#H#Par###Kunernueckas SHEPTHUS. Teopema o
5.23 KMHETUYECKOU SHEPrUn
8.26 HH#Par###3aKkoH COXpaHEHUSI MEXaHUYECKOU SHEPIUH




8.27

[TpakTuueckue paboThI:

OmpeneneHne CpeaHEN CKOPOCTH CKOJIBKEHUS Opycka
WIK JBIKEHUS WIapUKa [0 HAKJIOHHOW TUIOCKOCTH.
OmnpeneneHne yCKOPEHUsI Tella TIPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPCHHOM
JIBUKEHUH 0O€3 Ha4YallbHOM CKOpPOCTU MYTH OTHOCATCS
KaKk psAa HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWIBl HOpPMaJIbHOTO nHaBieHus. OmpeaeneHue
kod(duimenta TpeHus CKoIbkeHus. OmnpenencHue
xKEcTKocTH TpykuHbL. OmnpeneneHue pabOTBI  CHITBI
TpeHHsI TpU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU3OHTAIBFHON MoBepXHOCTU. OmnpexneneHue pabOTHI
CWJIbI  YOpPYrocTH  Npu  THoabEMe  rpy3a €
UCIONIb30BAaHUEM HETOABMXKHOTO U IOJBIXKHOTO

0JIOKOB

8.28

®u3nYEeCKUe ABJICHUS B IPUPOJIC: TPUIUBBI U OTJIWBBHI,
nBwkeHne TutaHeT COJMHEYHOW CHUCTEMBI, PEaKTHBHOE

JABMKCHUC )KMBBIX OPIraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIINAOMETDP, JaTYUKH

IMOJIOKCHUA, pACCTOAHNA U YCKOPCHUA, PAKCTBI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHbI

KonebartenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU

> KOJIeOaHUI: IEPHUO/1, 4acTOTa, aMILTUTY/Ia
99 MaremaTnueckuii u IIPYKUHHBINA MasITHUKH.
' [IpeBpaleHre SHEPTUM MpHU KoJedaTeTbHOM JBHKEHUU
93 3aryxatomue KoseOanus. BoIHYXICHHBIC KOJIeOaHUS.
' Pe3onanc
Mexanndeckue BoJHBL. CBOHCTBA MEXaHUYECKHUX BOJIH.
94 [IpononpHBIE W TIOTIEpEUHBbIE BOJIHBI. J[JTMHA BOJIHBI U

CKOPOCTH €€ pacnpocTpaHeHusi. MexaHu4eCKre BOJTHEI B




TBEPAOM TeJIe, CEUCMUYECKHUE BOJIHBI

9.5 3Byk. ['poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wudpa3Byk u yapTpa3Byk
[TpakTudeckue paboOTHI:
OmnpeneneHre 4YacTOTHl W Tepuoaa  KoleOaHHiA
MaTeMaTHYE€CKOro MasTHHKA.
OmpeneneHne 4acTOThl W Tepuoja  KosieOaHMiA
MPY>KUHHOT'O MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH  TIepHoja  KoJieOaHUM

' MOABEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KoJieOaHWM
MPY>KUHHOTO MasTHHKa OT Macchl TIpy3a. IIpoBepka
HE3aBUCUMOCTH rnepuo/ia KoJieOaHMi rpy3a,
MOJBEIIEHHOTO K HUTH, OT MAacChl Irpy3a U KECTKOCTHU
MPY>KUHBI. FI3MepeHue yCKopeHus CBOOOTHOTO TaACHHUS
duznueckue SIBICHUS B MPUPOJE: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMHUUYECKHE BOJIHBI,
LlyHaMH, X0

99 TexHuueckue yCTPOMCTBA: 93XOJOT, HCIIOIb30BAHHE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 9JIEKTPOMAI'HUTHBIE BOJIHBI

ONEeKTpPOMarHUTHOE 1oJie. DJIEKTPOMArHUTHBHIE BOJIHBI.

101 CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH

10.2 [ITkana 3nEKTPOMArHUTHBIX BOJIH

103 DnekTpomMarHuTHas npupoja ceta. CKOpPOCTh CBeTa.

. BoitHOBBIE CBOICTBA CBETA

[TpakTHdeckue paboOTHI:

10.4 N3ydyeHne CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJIH  C
MTOMOIIbI0 MOOMITBHOTO TeedoHa
@dusnueckue SABICHUS B MpHpPoJE: OUOIOTHYECcKOe

10.5 JICHCTBHE BHUJIUMOTO, yIBTPadruOIETOBOTO u
PEHTI€HOBCKOTO U3Ty4YEHUI

106 TexHuueckue YCTpOWCTBA: HCIIOJIb30BaHUE

QJICKTPOMArouTHBIX BOJIH IJIA COTOBOH CBS3U




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBast mozeinb cBeta. IcTOUHMKM cBETA
11.2 IIpssMonMHENHOE pacIpOCTPaHEHUE CBETA
113 OTtpaxxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEHUs
. CBETa
114 [Ipenomnenue cBeta. 3akOH TMPEJIOMIICHUS  CBETA.
' [TonHoe BHyTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xop nyyelt B TMH3€
116 OnTuueckast cucrtema ¢oroanmnapara, MHUKPOCKONA H
' TeJecKona
17 'ma3 kak onTudeckas cucTema. bIM30opykocTh U
. JAIbHO30PKOCTh
118 Pasnoxxenue Genoro ceeta B ciekTp. OnbiTel HhtoTOHA.
. CrnosxeHue crieKTpalbHbIX 11BeTOB. Jlucnepcus csera
[TpakTrueckue pabOTHI;
#H#Par###ccnenoBanne 3aBUCUMOCTH yria
OTpa)X€HUsI CBETOBOIO JIyya OT YIJIa MaJICHHUs.
#iHPar#H##lI3yueHnue  XapaKTEPUCTHK  H300paKeHUS
MpeaMeTa B TUIOCKOM 3€pKaie.
#HH#Par###ccnenoBanne 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO JIyya OT yrja MajJeHHs Ha
119 TpaHUIE «BO3JIyX — CTEKIION.
. Hi#Par#t#H#l lonyuenne  nM300paXeHUH C  MMOMOIIBIO
coOMparoIIel JTHH3BI.
Hi#Par###Onpenenenue  (OKYCHOTO  pacCTOSHUSL |
ONTHYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.
##HHPartH#H##ONbBITEl O pa3NoKEeHUI0 Oenoro cBera B
CIIEKTP.
HHHPar###ONBITHL 110 BOCHIPUATUIO LIBETA IPEIMETOB
IIPU UX HAOJIOJIEHUU Yepe3 IIBETOBBIC (PHIIBTPHI
duznueckue sABIEHUA B npupoze: 3atMeHus: ConHua u
11.10 JlyHbl, 11BeTa TeJl, ONTHYECKHE SIBJICHHS B arMocdepe
(uBet Heba, pedpakuys, pagyra, MUPax)
11.11 Texnuueckue YCTpOMCTBa: OUKU, TIEPUCKOTI,




(doToanmapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA
. Omnpwitel Pesepdopna u minanerapHas MOAENb aroma.
' Mogens aTroma bopa
129 Hcnyckanue M NOIJIOUIEHHE CBETa aToMOM. KBaHTHI
' JInnenyaTele CIEKTPBI
12.3 PannoaktuBHOCTE. Anb(ha, 6eTa- U TaMMa-U3TydeHHUs
14 Crpoenne artoMHoro sapa. Hykimonnas Moxens
' aTOMHOTO sipa. M3oTomnbl
s PannoaktuBHbie mnpeBpamienus. llepuon momypacnana
' aTOMHBIX sIZIEp
16 SAnepHble peakuyy. 3aKOHbI COXPaHEHUs 3aps0BOr0 U
. MacCOBOI'0 YHCEN
12.7 DHeprus CBsA3M aTOMHBIX A11ep. CBsI3b MacChl U SHEPTUU
18 Peakuuu cunresa u nenenus anep. ctouHuky sHepruu
' CounHia 1 3Bé311
129 Snepnas  sHepretuka. JIelcTBHE  paguOaKTHBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHNU3MBbI
[TpakTrueckue pabOTHI:
HabGmroneHne CIUIOMIHBIX W JIMHEMYATBIX CIIEKTPOB
.10 U3ITYYEeHHUS.
HccnenoBanne TPeKOB: U3MEPEHUE DHEPTUU YACTHULIBI
110 TOPMO3HOMY Iy TH (110 (hoTOoTrpadusim).
W3mepenue paanoakTUBHOTO GoHa
@duznueckue SBIEHUS B NOPHUPOAE: ECTECTBEHHBIMN
PaIMOAKTUBHBIN ¢on, KOCMHUYECKHE Jy4H,
12.11 paJOaKTUBHOE U3JIyYE€HHUE TMPUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJMOAKTUBHBIX H3JIy4eHUHM Ha OpraHusM
YelioBeKa
10 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

VHJIUBUyabHBIN 103UMETp, Kamepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kon
NpOBEpPsSIEMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHUS K NPEJIMETHBIM pe3yJbTaTaM
0a30BOr0 yPpOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOT'0 0011ero o0pazoBaHusi Ha ocHoBe PT'OC

[Tonumanue pomu  GU3WMKA B HAYYHOM  KapTHHE  MUPAa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U
U TI03HAaBa€MOCTH SIBJICHHUH MPUPOIBI, O pOJM DSKCIEPHUMEHTa B
¢usuke, o cucremooOpasytomeid ponud (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOIMH, OO0 3BOJIIOLMHU
¢u3nUecKux 3HAHUW W UX POJHM B IIEIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKIJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHC TCXHUKHU U TEXHOJIOT U

3HaHUs O BHUJAX Marepuu (BEIIECTBO M I0JIe), O JBWXEHHU Kak
croco0e CyIIecTBOBaHHUS MaTepHUu, 00 aTOMHO-MOJICKYJISIPHON TEOpUH
CTPOCHHUSl BELIeCTBA, O (PM3NYECKOH CYLTHOCTH SIBJICHUH HPUPOJBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX);
YMEHHUE Pa3IuyaTh SBJICHUS 110 ONUCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBIICHUE;
YMEHHE pacro3HaBaTh MPOSBICHUE U3YyUCHHBIX (PU3NYECKUX SIBJICHHUH
B OKpYXalollleM MHpE, BBIACNAS MX CYLIECTBEHHbIE CBOWCTBA

(IpU3HAKK)

BHaZ[eHI/IC OCHOBAaMH MOHSITHMHOIO amnrapara " CHUMBOJIMYCCKOI'O
sA3bIKa (1)I/ISI/IKI/I MU HCIIOJIB30BAHHE UX I PCUHICHUA y‘le6HBIX 3aaa4,
YMCHHUC XapaKTCPU30BaATH CBOMCTBA TCII, (I)I/ISI/I‘-IGCKI/IG SABJICHUSA H

MIPOIECCHI, UCIIONIB3YS QyHIaMEHTAIBHEIE U OMITUPUICCKHIE 3aKOHBI

VYMeHHe OnuchiBaTh HU3YYCHHBIC CBOMCTBA TEII U (I)I/I3I/ILIGCKI/IC SABJICHUA,

HCIIOJIb3YA (1)1/1314%01(1/16 BCIIMYMHBI

BnaneHne oCHOBaMHM METOJIOB HAydHOTO TIIO3HAHUSA C Y4YETOM
coOIOZICHHSI TPaBWIJI 0€30TAaCHOTO TpyJAa: HaONIOJCHUE (U3HUECKUX
SIBJICHUI:

YMCHHEC CaMOCTOATCIIbHO CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OPYAOBAHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3aIMCHIBATH €T0 PE3YIbTAThI, (HOPMYIUPOBATH BBIBOIbI;
IIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BETUUHH:
yMEHHE IUIAaHUPOBaTh  HW3MEPEHHUs, CaMOCTOSTENbHO  COOMpaTh
SKCINEPUMEHTAJIBHYI0  YCTAHOBKY 10 HHCTPYKIHMH, BBIYHCIATH
3HAUEHUE BEJIMYMHBI M aHAIU3UPOBATH MOJIYUYEHHBIE PE3YJIbTATHI C
Y4E€TOM 3a/JaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAJIBHBIX  MCCIIEI0BaHMM;
CaMOCTOSITEJIBHO ~ COOMpPATh  JKCIEPUMEHTAIbHYI0  YCTaHOBKY U
IPOBOIUTH  MCCIECNOBAHWE [0  MHCTPYKLIMH,  IPEACTaBIIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TaOIUIL] U
rpauKOB, yYUTHIBATh IOTPELIHOCTH, JI€7aTh BBIBO/BI 10 PE3yJIbTaTaM

HCCIICAOBAHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojejei
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPJOE TENO, MOIEITH CTPOCHHS
ra3oB, XHJAKOCTEH W TBEPIBIX TeN, IJIAHETapHAas MOJENb aToMa,
HYKJIOHHAasi MOJIETIb aTOMHOTO Spa) U YMEHHE MPUMEHSITh UX JUIS

00BACHEHUS (bHSH‘leCKI/IX IpouecCoB

VYMeHne OOBSICHATh (U3MUYECKHE MPOLECCHl M CBOMCTBA TEl, B TOM
yuciae W B KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISTH MPUIMHHO-CIIC/ICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yUEHHbIE CBOMCTBA (PH3MUYECKUX

ABJIEHUH, (PU3NUECKIE 3aKOHbI, 3aKOHOMEPHOCTH U MOJAEITIH

YMenne pemath pacuéTHple 3amaun (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHbl W (OpPMYJIbl, CBSI3bIBAIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIlMCHIBATh KpPaTKOE YCIOBHE 3aJlavH,
BBISBIISATH HEAOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (HOPMYJIHI,
HEOOXOIUMBIE ISl €€ PEelICHHs], UCIIOJIb30BaTh CIPAaBOYHbBIE JaHHBIC,
MMPpOBOAUTD paC‘-IéTBI U OLCHUBATH PCAIUCTUYHOCTb IOJIYYCHHOI'O
3Ha4YeHUs] (PU3NYECKON BEIMUYMHBI; YMEHHUE ONPEIENATh pa3MEPHOCTh

buznyecKoil BETUYUHBI, TOTYYEHHOM MPH PEeIIeHUH 3a1a4l

YMeHue XapakTepu3oBaTb IPUHLUIBl  ACUCTBUS TEXHUUYECKUX
YCTPOWCTB, B TOM YHUCIIE OBITOBBIX NPUOOPOB, M TPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX IMTPOLIECCOB 10 UX OMUCAHUIO, UCIIOJIb3Ysl 3HAHUS O

CBOMCTBaxX (bI/ISI/I‘leCKI/IX SBJICHUH U HGO6XO,[[I/IMBIC (1)H3I/I‘leCKI/IC




3aKOHOMEPHOCTH

10

YMeHne HWCHoib30BaTh 3HAHUS O (PHU3MYECKUX SBICHHAX B
NOBCEHEBHOM KM3HM 11 oOecrieyeHHss O€30MaCHOCTH  NpHU
oOpamieHUd ¢  OBITOBBIMM  NpPUOOpPaMM U TEXHUYECKUMU
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbsi U  COOJIOACHUS HOPM
HKOJIOTUYECKOTO TOBEJEHUS B OKpY)KaloILeH cpeae; MOHUMaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKEHUH (PU3MKHM U TEXHOJIOTHil

JUISl paliiOHaIbHOIO IPUPOAOIOIb30BAHUS

11

OnelT moucka, MpeoOpa3oBaHUS U MPEACTABICHUS WHPOpPMaALUU
(¢u3MUecKoro cojepKaHus C HUCIHOJb30BAaHUEM HH(DOPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATH JOCTOBEPHOCTh
NOJY4YeHHOM MH(pOpMAlMM Ha OCHOBE MMEIOUIMXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHMKOB,  YMEHHE  MCHOJb30BaTh  IMpU
BBIMOJIHEHUM Y4eOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3NYECKOro cojaepKaHMsl, CIPAaBOYHbIE MaTepHallbl, PECypChl CETH
WutepHer; BiajgeHue 0a30BbIMM  HaBbIKAaMM  IpeoOpa3oBaHus
uHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JpPYIyl0; YyMEHHUE
CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKUX NCTOYHHUKOB




IHEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D
O ®U3UKE

Kon

IIpoBepsieMblii 3JIeMeHT CO/Iep:KaHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe  aBwkeHue. MarepruanbHas —Touka. Cucrema  oTcuéra.

OTHOCHUTENHLHOCTD JABUMXKCHUA

PaBHOMepHOE 1 HEpaBHOMEpHOE IBMXKEHHE. CpeqHss cKkopocTh. PopMmyna ais

1.2 BBIYUCIICHUSI CpelHEl cKopocTH: V = S/t
PaBHOMepHOG HpﬂMOHHHCﬁHOG JABHXXCHUC. 3aBUCUMOCTH KOOpAWHATHI TCJIa OT
BPEMEHH B CIIy4ae paBHOMEPHOTI'O IIPSIMOJIMHEWHOIO IBUKECHHUS:
13 (1) =x,+u 1
I'padyiku 3aBHCHUMOCTH OT BPEMEHH JUIS HPOEKIMU CKOPOCTH, IPOEKIHU
IepeMEIIeHUs], IIyTH, KOOPAMHATBl TIPU PABHOMEPHOM INPSIMOJIUHEITHOM
JBIKCHUU
3aBHCHMOCTh KOOPJAMHATHI Tela OT BPEMEHH B ClIlydae PaBHOYCKOPEHHOTO
HpﬂMOJ’IHHefIHOFO JABMOKCHUA:
Sx()=vo, *t+ay= ;
Dopmynbl Uil TPOCKUHUH MEPEMENIEHHUS, IPOEKUUNA CKOPOCTH U MPOEKIUU
YCKOPEHUsI IPU PABHOYCKOPEHHOM MPSAMOJIMHEHHOM JBH)KCHUU:
2
1.4 s, D=y, -t+a,- rT .
v, () =v,, +a,-t,
a,(f) =canst,
vy, - vy’ =2a,5,
I'padmkn 3aBHCUMOCTH OT BpPEMEHH ISl MPOEKIMH YCKOPEHHMS, MPOCKIUH
CKOPOCTH, MPOEKIMH TepeMeIleHHs], KOOPAUHATHI IPU PABHOYCKOPEHHOM
HpSIMOHPIHefIHOM JABMOKCHUN
CBoOoanoe manenne. @opMyIbl, ONMUCHIBAIONINE CBOOOIHOE IMAJCHHE Tela IO
1.5 BEPTHKAIN (JIBIDKEHHE Tella BHU3 WJIM BBEPX OTHOCHTEIBHO ITOBEPXHOCTH

3emnun). I'paduku 3aBUCUMOCTH OT BpEMEHHU [JIsl TPOEKIUU YCKOPEHUS,




IPOEKIIUM CKOPOCTH M KOOpJAWMHATHI MpU CBOOOJAHOM TaJE€HHUU Tela Io

BEPTUKAIN

1.6

CKopocTh PaBHOMEPHOI'O JBMKEHHUSI Teja IO OKpyKHocTU. HampaBienue
CKOPOCTH.

®opmyna A BBIUKACICHUS CKOPOCTU YEPE3 PaguyC OKPYKHOCTH U TEPUOL

oOparteHws:
2nR
L=
r

LlenTpocTpemurenbHoe yckopeHue. HampaBneHue LEHTPOCTPEMHUTEIBLHOTO

yckopeHus. @opMyiia 1151 BHIYUCIEHUS YCKOPEHUS:

(DopMyna, CBA3bIBAOMIAA MIEPHUOA U HACTOTY O6paLI_[eHI/IHZ

.y 3
SR

1.7

Macca. ITnoTHOCTE BCIICCTBA. (DOpMy.TIa JJIA BBIYHMCIICHUA ITIJIOTHOCTH:

1.8

Cunna — BCKTOpHAas1 (bl/ISI/I‘ICCKaH BennunHa. CII0KeHHE CHIT

1.9

Asnenne unepiuu. [lepBoiii 3akon HeroToHa

1.10

Bropoii 3akon HeroroHa:

F=m-a
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHUS TeJla M BEKTOPa CUJIBI, JCHCTBYIOIEH Ha

TCJIO

I.11

Bzaumopericteue ten. Tpernii 3akoH HeroToHa:

ﬁz—a =‘ﬁ'1—;z-

1.12

TpeHI/IC IMOKOsA U TPCHHUE CKOJIbLKCHHUA. d)opMyna AJI1 BBIYUCIICHUS MOOYJIsA CHUJIbI

TPEHUSA CKOJILXKCHUA:




1.13

Hedbopmarust Tema. Yopyrue w Heynpyrue aeopmanuu. 3aKOH YIPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTEHHE. 3aKOH BCEMUPHOT'O TATOTCHHUSA:

My - M4
R
Cuia TsxecTu. Y CKOpeHHE CBOOOTHOTO TIAJCHMS.
®dopmyia 171sl BBIYMCIIEHUS CUIIBI TSKECTH BOJIM3H IoBepxHOCTH 3eMin: F = mg.
JBwxenue manet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTts 1 neperpysku

1.15

Nmmynbse Tena — BeKkTopHas puznyeckasi BeIMIrHa.
p=mi

Nmnynbe cuctemsl Ten. M3Menenne umiyiasca. UMmynbe CHITb

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJIA SaMKHYTOI\/’I CHCTCEMBI TCII:
D=0y +m, U, =const

PeaxTnBHOE OBMKEHNE

1.17

Mexanunueckas pabota. @opmyra 15l BBIYUCICHUS PAOOTHI CUJIBI:

A=F300s01

Mexannyeckast MOIITHOCTb:

1.18

Kunernueckas n NMOoTCHIUAJIbHAA SHEPT . d)opMyna JUIA BBIYUCJIICHU A

KUHETUYECKON SHEPIUU:

mu~

=

Teopema o kuHeTn4eckoi s3Heprun. @opmyJia i BBIYUCICHUS TOTEHIMAIBHON




SHEPTrUHU TCjia, IOAHATOrO

HaJ 3eMIIEH:

L
EP =mgh

1.19

Mexanndeckas JHEpIust:

E=E; +E,

3aKOH COXpaHeHus1 MexaHndeckoi sHeprun. opmya i 3aKOHA COXpaHEHUS

MEXaHUYECKOH 3HEpPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

IIpeBpanieHne MEXaHUYECKOW YHEPTUH ITPU HAJTMYUU CUIIBI TPEHUSI.

1.20

[TpocThie MEXaHU3MEI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Pergar. Momenr cuisl: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M;+.=0
[TonBrkHBIN U HenTOABYKHBIHN Ooku. KITJ] mpocThix MexaHU3MOB,

n= Anonesmaz

‘iﬂrmqenﬂa A

1.21

[aBnenue TBEpIOTO TENA.

dopmyina 1l BBIYUCIECHUS 1aBI€HUS TBEPIOTO TeNa:

sl
P= Ch

Hasnenue raza. AtmocdepHoe aBlieHue.

FH,Z[pOCTaTI/I'IeCKOC HAABJICHUC BHYTPH KUAKOCTHU.

dopmyna U1 BBIYUCIICHUS 1aBJICHHS BHYTPH KUIKOCTH:

p=pgh+p,,

1.22

3akoH [Tackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. QPopMmyna s ONpPENENCHUS  BbITAJIKUBAIOLIEH

JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WJIH ra3:
F Am. T pgv

Ycnopue miaBanus Tena. IlmaBanme CYJO0B 1 BO3AYXOILIaBaHUC

CHJIBL,




1.24

Mexannueckue KoyieOaHus. AMIUTUTYJa, TEPHOJ W YacTOoTa KOJICOAHHIA.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPHOJ KOJIECOaHUI:

1.25

MaremMaTtnueckuii W TPYXKHHHBIA MasTHUKHU. [IpeBpamieHue >sHepruu npu

K01€0aTeIbHOM ABHKEHUH

1.26

3aryxatomue kojeOanus. BeiHyxneHHbIe konebanus. Pesonanc

1.27

Mexanunueckue BosHBL. [IpogonbHbIE W mONEpedYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTh paclpoOCTPaHCHUS BOJIHBI:

L=v-1

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TPAHULE

nByX cpenl. MH(ppa3ByK U yabTpa3ByK

1.29

Ipaxmuueckue pabomoi

N3MepeHne cpenHell MUIOTHOCTH BEMIECTBA; APXMMEIOBOW CHIIBL, KECTKOCTH
NPYXKUHBL; KOI(PPUIMEHTa TPEHUS CKOJBXKEHUS; PaOOThbl CHUJIbI TPEHUS, CHJIBI
YIOPYTOCTH; CpeAHEN CKOPOCTH JBMKEHUSI OpycKa IO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka NpU JBIKEHUU IO HAKJIOHHOM IUIOCKOCTH; YacTOThl H
nepuojia KoJeOaHWl MaTeMaTH4eCKOro MasTHUKA; 4YacTOThl W TMepuoja
KoJie0aHuM MPYKUHHOTO MasATHHKA; MOMEHTAa CHJIbI, JEMCTBYIOLIETO Ha pblYar;
paboThl CHJIBI YNPYTOCTH TPH MOABEME Tpy3a C IMOMOIIBI0 HEMOJIBHKHOTO
0510Ka; pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O110Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOMN
YaCTu TCJia U OT IIJIOTHOCTH KHUIAKOCTH, HC3aBUCHUMOCTH BBITaHKHBaIOIL[eﬁ CHJIbI
OT MAaccChl TeJla; CUJIbl TPEHHSI CKOJIBKEHUS OT CUIIBI HOPMAJIBHOTO IaBJICHUS U OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOWIEH B MPYKUHE, OT CTEIICHU
nedopManuu Mpy>KUHBI, yCKOpeHusi Opycka OT yrja HakJIOHAa HalpaBIISIOLICH;
nepuojia (4acToThl) KONeOaHUH HUTSHOTO MasTHUKA OT JUTMHBI HUTH; MEPHOAA
KoJIe0aHU MPYKUHHOTO MasTHHKA OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCJICIOBAaHNE HE3aBUCMMOCTH TEpUOaa KOJNeOAHWN HHUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara

1.30

Quszuueckue AGNeHUA 6 Npupooe. TIPUMEPbl ABWXKEHUS C pa3IUYHbIMU
CKOPOCTSIMH B ’KMBOH M HEXKMBOW NMPUPOJIE, AEUCTBUE CUIIbI TPEHUS B IIPUPOIE U

TEXHUKEC, MPHUINBBI W OTJIMUBBI, ABMXCHUC IIJIAHET ComHeuHOM CUCTEMBI,




PEaKTUBHOE IBM)KEHHE J)KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EpHOTO JaBIIEHUS Ha JKMBOM OpraHuW3M, IJIaBaHWE PHIO, BOCIIPHATHE

3BYKOB JXUBOTHBIMHU, 3CMJICTPACCHUC, celicMHUeCcKHe BOJIHBI, IYHAMH, 5X0O

1.31

Texnuueckue ycmpoticmea: CIUIAOMETpP, NAaTYMKU TOJIOKEHUS, PAcCCTOSHUS U
YCKOpEHUs, NWHAMOMETp, TMOIIIUIHUKHA, PAKEeThl, pbluar, MOJABWKHBIA U
HGHOI[BI/I)KHLII\/JI 6J'IOKI/I, HAKJIOHHAsA ITIJIOCKOCTb, MNPOCTBIC MCXAHHU3MbI B 6I)ITy,
COOOIIAOIINECs] COCYbl, YCTPOMCTBO BOJOMPOBOJA, TUAPABIMYECKUI mpecc,
MaHOMETp, OapomeTp, BBICOTOMEpP, TMOPIIHEBONH HACOC, apeoMETp, 3XOJOT,

HCIIOJIb30BaHNUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOXKEHHUS  MOJEKYJISPHO-KMHETUUECKOM  TEOpUM  CTPOCHUs
2.1 BeriecTBa. Mopenu TBEPAOTo, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUIN BEIIECTBA.
Kpucrannuueckue u amopgHblie Tena
29 JlBwkenue yactuy BemiectBa. CBsi3b  CKOPOCTH  JBMKEHUS YacTHI C
' Temneparypoil. bpoyHoBckoe nBuxkeHue, TupPy3ust
23 CMauuBaHue U KalWJUIAPHBIE SIBICHUS
24 TemnoBoe paclIupeHHe U CKaTHE
2.5 TermmoBoe paBHOBECHE
6 Buytpennsist sHeprus. Pabora m Temonepenada Kak crnocoObl M3MEHEHUS
' BHYTPEHHEHN SHEPIruu
2.7 Bunel Teruionepenaun: TEMIONPOBOAHOCTD, KOHBEKLUS, U3ITyUEHHE
HarpeBanne wu oxmaxnaenue Ten.  KonuuectBo  TemnoTel. Y enbHas
TEIII0EMKOCTB!
2.8 , .
O=cm(t,—1,)
3aKOH COXPAaHEHHs HHEPrUM B TEIUIOBBIX IpoLEccax. YpaBHEHHUE TEIJIOBOIO
OanaHca:
29
0,+0, +..=0
HcnapeHnne m koHaecHcauus. V3MeHeHHMe BHYTPEHHEH SHEPruu B IIpoLEcce
510 UClapeHuss M KOoHAeHcaluu. KumeHwe KUAKOCTH. YJIelbHas TeIuloTa

napoooOpazoBanus: L = O/m

2.11

BnaxnocTtn BO3yXa




IInaBnenne w kpucraumsanus. V3MeHeHHWe BHYTPEHHEW SHEpruu Ipu

IJIaBJICHUU U KpUCTAJIJIU3allH. YV aenpHas TEIOTa MJIaBICHUS

2.12 .0
gt
m
BHyTpeHHss sHeprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs TOILIMBA:
2.13 q=0/m
2.14 [Tpunuummne! padote! TemioBsix apurateneit. KI1J[ TeruioBoro nurarens
IIpakmuueckue pabomwl
W3mepenune yaenbHON TEMI0EMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHON TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii LWIMHApP;, KOJHWYECTBA TEIUIOTHI,
2.15 OTJJaHHOTO HAarpeThiM LMIUHAPOM, MOCJE OIyCKaHUs €ro B BOJY KOMHAaTHOMN
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa; YAEIbHOW TEIJIOTHI
iaBieHus Jpga. MccnenoBaHue HW3MEHEHHMs TEMIEpaTypbl BOABI  IIpU
Pa3IUYHBIX YCJIOBHUSX; SIBJICHUS TEIUIOOOMEHAa NpPU CMELIMBAHUU XOJOJHOU U
ropsiueil Bojbl; mpolecca ucnapeHust
Qusuueckue AeneHUss 8 npupooe. NMOBEPXHOCTHOE HATSKEHHE U KalWJUIIPHbIE
2.16 SBJICHUSI B MPUPOJE, KPUCTAUIBI B MpHUpoae, nznyueHue CollHLa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpU3bl; 00pa3oBaHKe pOCHl, TyMaHa, UHEs, CHETa
Texnuueckue ycmpoticmea: KalWUISAPbI, IPUMEPbI UCIIOJIb30BaHUS KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
. JIOMOB, TUTPOMETpBI, IICUXPOMETp, NapoBasi TypOuHa, JBUTraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHWA
3.1 DnekTpusanus Tei. J{Ba Buia 3JeKTpUUECKUX 3apsS0B
32 BsaumopeiictBue 3apskeHHBIX Teq. 3akoH Kynona
33 3aKOH COXpaHEHHUs AIEKTPUUECKOTO 3apsiia
14 OnexTtpuueckoe mnone. Hanpspk€HHocTh  anekTpuueckoro mnossd.  [IpuHumn
' CYNEPIO3ULIMH MIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn onexrpuueckux 3apsaoB. JICHMCTBHE DIIEKTPUYECKOrO IIOJIL HA
' AIIeKTpudecKue 3apsaasl. [[pOBOAHUKYN U AUANEKTPUKU
3.6 [TocTostHHBIN 351eKTpUYecKHil TOK. JlecTBUS 3neKTpruyeckoro Toka. Cuia Toka.




Hampsokenne.
I=q/t,U=A4/4

DNEeKTpUUecKOoe CONPOTUBIICHUE. Y IETbHOE 3JIEKTPHUUECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma st ygacTtka snekrpudeckoi nenu: [ = U/R
IlocnenoBarenbHOE COEMHEHNE POBOIHUKOB:
- I—F7 aF7 - = 1
3.9 [TapannensHOE COEIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS :
U=U;I=I+1;R=—".
- -~ a - 2
CwmenranHbie COSTMHEHUS IPOBOTHUKOB
1.10 PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — JleHua:
11 :
3. O=I"-R-t
312 OmnbiT OpcTena. MarHuTHoe ToJie MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHuTHOM MHIYKIUU
MarnutHoe TmMOJ€ TMOCTOSIHHOTO MarHuTa. B3auMoaencTBhe MOCTOSHHBIX
3.13
MaruToB
3.14 JelicTBre MarHUTHOTO NOJII HA IPOBOJHUK C TOKOM
3.15 OnpiTel @apajnes. SIBneHue anekrpomaruuTHOW HHAYKUMU. [IpaBuio Jlenna
Ipaxmuueckue pabomoi
N3MepeHne  AIEKTPUYECKOrO  COMPOTUBIICHHS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnegoBanne 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH
CONPOTHUBIICHUS OT JJIUHBI MPOBOJHUKA, TIOLIAIN €TI0 MONEPEYHOTO CEUCHUS U

YACJIBHOT'O COITPOTUBJIICHUA.




HpOBepKa mpaBujia IJId SJICKTPUUCCKOTO HAIPSKCHUA IPU MOCICA0BATCIIBHOM
COCAMHCHUHN IMPOBOJHUKOB; IMpaBHJia AJId CHIIBI 3JICKTPUYCCKOTO TOKa IIpU

NapajuIeJIbHOM COEIMHEHUH TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s61eHUs 8 Npupode: SICKTPUYECKUE SBICHHS B atMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE TI0JI€ 3eMJIH, Apeiid MotocoB,
POJIb MATHUTHOTO TIOJIS AJIsI )KM3HU Ha 3eMJIe, MOJIIPHOE CUSTHHE
Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIepMETp, BOJBTMETP, pPEOCTarT,
CUETUYMK  DJIEKTPUYECKOM  DHEPTruu,  DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTeNbHbIE  AJIEKTPONPUOOPHI (mpumepsr), JJIEKTPUUYECKHE
MPEIOXPAHUTENH, JIIEKTPOMATHUT, OJJIEKTPOJBUTraTellb TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIC BOIHBIL. [Ikana 31eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas moznenb cBeta. [IpsmonuHeiiHoe paciipocTpaHEeHHE CBETa
3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkaino
3.22 [Ipenomiuenue cBera. 3aKOH MPEIOMIICHUS CBETa
3.23 Jucnepcus cBeta
394 Jlunza. Xon nmydeid B nuH3e. POKycHOE paccTosiHUE JHH3BL. OnTHYecKas cuia
. auH3el: D = 1/F
3.25 I'ma3 kak onTudeckas cucremMa. OnTHYecKue MpuOOPsI
IIpakxmuueckue pabomul
###Par###I3MepeHne  ONTHUYECKON CHJIBI CcOOWparomel JUH3BI;, (POKYCHOTO
paccTosiHusl cOOUparoIeit JIMH3HI (0 CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa U
M300paKeHMs, KOTJa MPEAMET PACIOIOKEH B JIBOMHOM (POKyCe), MOKa3aTels
3.26 IIPEJIOMIIEHUS CTEKJIA.
###Par###lccienoBanne CBOWCTBA M300pa)KEHHUsS, IMOJTYYEHHOTO C ITOMOIIBIO
coOMparonield JIMH3bI, W3MEHEHHsI (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa IMPEJIOMIJICHHS CBETOBOTO Jyya OT yIJia MajeHHs Ha
TPaHULIE «BO3IIyX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atMmenus Connua u JlyHbl, 1Bera Ted,
. ONTHYECKHUE SBJICHUS B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPaK)
303 Texnuueckue ycmpoticméa: OYKH, TIEPUCKOMN, (QoOToanmapar, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHU S
4.1 PannoaktuBHOCTh. Anb(a-, 6eTta-, ramma-usnydenus. Peakiuu anbha-u Oera-




pacmana

4.2 OmnsiThl Pesepdopaa no paccessauro anbda-vactum. [InanerapHast Moaens aroma

43 CocraB atoMHoOro0 s1pa. M3oTo1s!

44 ITepuon nosnypacnajga aTOMHBIX SIEP

4.5 SnepHble peaky. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOI'O YHCEI
Qusuueckue s6NeHUs 6 npupooe: E€CTECTBEHHBIH PaJIMOAKTUBHBIA  (OH,

4.6 KOCMHMUYECKUE JIydd, PAJUOAKTUBHOE H3JIydYEHHE NPUPOIAHBIX MHUHEPAJIOB,
JEeNCTBUE PAaAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, NHANBUAYAIbHBIN 103UMETpP, KaMepa

BI/IJ'IBCOHa, AACpHad SOHECPIrCTUKaA




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






