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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTaBIE€HA Ha OCHOBE
NOJIOKEHUH ¢ TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON porpaMmbl, ipeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuétoM deaeparbHon
paboueii nporpammbl Bociutanus U Konnenuuu npenogaBanust yueOHoro npeamera «Dusukar.

[Iporpamma 1o ¢u3uKe Ha ypoOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTaBJI€HA HA OCHOBE
NOJIOKEHUH ¢ TpeOOBaHMM K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHON porpaMmbl, ipeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuetoM deaeparbHOn
paboyeii mporpaMMbl BOCIIUTAHUS U KOHIIETIIIMU MIpenoAaBaHus yueOHoro npeamera «Dusukay.

Copneprkanue IporpaMMsl 0 (pu3KKe HampaBiIeHO Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYAIOLINXCS M OPTaHU3aLUI0 U3ydeHUs: (U3MKU Ha JesITeIbHOCTHOM ocHOBE. B
nporpaMMe Mo (U3MKE YYUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOTrO NpeaMeTa B pealu3aluu
tpeboBanniit ®I'OC OO0 k mIaHUPYEMBIM JUYHOCTHBIM M METalpPEAMETHBIM pe3yJbTaTaMm
0o0y4YeHHs, a TaK)K€ MEXKIIPEJIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMS.

[TporpamMma no ¢u3nkKe ycTaHaBIMBAaeT paclpelesieHne y4yeOHOro maTepuajia 1o rojam
o0ydeHust (1Mo Kiaccam), NpemaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTHUKE Pa3BUTHs IPEIMETHOTO COJICPKAHUS M yUeTe BO3PACTHBIX 0COOEHHOCTEH
00yJaromuxcs.

[Tporpamma o ¢gu3uke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOAUYECKONH MOMOIIN YUUTEIIO
B CO3/IaHUU paboueii MPOrpamMMBbl IO y4eOHOMY MPEIMETY.

dusnKa SBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (pU3HUEcKre 3aKOHBI JIS)KAT B OCHOBE INPOLIECCOB M SIBJICHUH, N3y4aeMbIX XUMHUEH,
Ouosiorueii, acTpoHOMHeH u (pu3nueckor reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO
KapTUHY MHUpA, MPEeIoCTaBisieT HauOojee siCHble OOpas3lbl MPUMEHEHHs] HAy4HOIO MeTojia
MO3HAHUS, TO €CTh CII0C00a MOMYyYeHUs JOCTOBEPHBIX 3HAHUH O MHpe.

OpHa u3 IIaBHBIX 3a71a4 (U3NUECKOro o0Opa3oBaHUs B CTPYKType oOmero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH M HHTEpeca K Hayke Yy
oOydJaronuxcs.

Wzydenne ¢usukum Ha 0a30BOM YpOBHE MPEAINOJIATaeT OBJIAJACHHE CIEAYIOUIMMHU
KOMITIETEHTHOCTSIMH, XapaKTEPH3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAYYHO OOBACHATH SIBICHUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEI0BAHUS;

® HHTEPHPETUPOBATH JAaHHBIEC U UCIIOJIB30BATh HAYYHbIE I0KA3aTEIbCTBA AJIS MTOJTyUYEHUs

BBIBOJIOB.
Hemn wm3yueHuss pu3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OINpEAeTCHBI B
KOHIIENIMK TpenojaBanus yueOHoro nmpenmera «Dusmka» B 00pa3zoBaTebHBIX OpPraHU3AlMIX
Poccutickoit ®denepariu, peaau3yomnux OCHOBHBIC 00111e00pa30BaTEIbHBIC MPOTPAMMBI.
Henu uzyuenust pusnxu:
e npuoOpeTeHHe HHTepeca W CTPEMJICHUS OOydarolMXCsi K HAYyYHOMY H3YUEHUIO
NPUPOIBI, pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTaBIEHUI O HAYYHOM METOAE TMO3HaHHA U (OPMUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY>KAIOLIUM SBIICHHSM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOCHUS
MaTepuH U pyHAAMEHTAIBHBIX 3aKOHOB (DH3HUKH;



e (opmupoBaHUE MpEACTABICHUN O POIU (PU3UKH I PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUI;
® pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymer mnpodeccuoHaIbHON
JeSATeTLHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JAJIbHEHIIIEMY O0OyUYEHHUIO B 3TOM
HaTPaBIICHUH.
JlocTrkeHne STUX Ielield mporpaMMbl 1Mo (U3WKE HA YpPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHus 00eCIIeYnBaeTCs PEIICHUEM CIICIYIOIINX 3a/1ay:
e nmnpuoOpeTeHHe 3HAHW O JAUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [puOOpeTeHHME YMEHHH ONHCHIBaTh M OOBACHATH (PU3MYECKUE SBJICHUS C
MCIIOJIb30BaHNEM TOJyYEHHBIX 3HAHUM;
® OCBOCHHME METOJOB PELICHHUS MPOCTEHIINX pacueTHBIX 3a/lad C HUCIHOJIb30BAHHUEM
buznyecKkux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;
® pa3BUTHE YMEHUN HaOMIOAAaTh TPUPOJIHBIE SIBICHHUS M  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIbHBIE MCCIEAOBAaHUSA C HUCIOJIb30BaHHUEM
U3MEPUTENbHBIX TPHOOPOB;
® OCBOCHHME TPHUEMOB paboOThl ¢ WHpOpMaIuendn (GU3NIECKOro COJEpIKaHMs, BKIIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JIOCTIKEHUSX (HU3MKM, aHalu3 W KPUTHYECKOE
OIICHUBaHMUE UH(OpMAIINH;
® 3HAKOMCTBO cO cpepamu nmpodeccrnoHaIbHON AeITeNFHOCTH, CBI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTI)KEHUAX (PU3NUECKON HAyKH.
OO611ee 9KrCII0 4acoB, peKOMEHI0BAaHHBIX JIJIs1 H3ydeHHsI Pu3nuku Ha 6a30BOM ypoBHE, — 238
4yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZlel0), B 8 kitacce — 68 yacoB (2 yaca B HeJen), B 9
Kjacce - 102 yaca 3 yaca B HEJIEITI0).

[Ipennmaraemeiii B mporpamme 1o (¢u3MKe MepeueHb JIa0OpaTOpPHBIX pabOT W OIBITOB
SIBIISICTCS PEKOMEH/IaTEIbHBIM, YUUTEIb JeJIaeT BHIOOD MPH MPOBEICHUH JTa00paTOPHBIX paboT u
OINBITOB C YYCTOM MHAWBUAYAJIbHBIX OCOGCHHOCTCﬁ 06yqa10mnx051, CIIMCKA SKCIICPUMCHTAJIbHBIX
3a/laHu#, peJiIaraeMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1Mo (hU3HKE.



COJEPKAHUE OBYYEHUA

7 KIIACC
®Du3uKa v eé poJib B MO3HAHUY OKPYKAKIEr0 MUPA.

®dusuka — Hayka o mpupoze. SABneHust npupoasl. PU3NUECKUE SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennuMHBL M3Mepenue ¢usudeckux BenuuuH. Pusnyeckue MPHOOPHI.
[TorpemHoCTh U3MEpeHNd MexayHapoHas CUCTEMA €IMHUIL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH HM3y4dalOT MPHUPOIy. EcTecTBeHHOHAy4YHBII
METOJ] TIO3HaHWs: HaOIIOJCHHME, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABI)KCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUMOTe3, O0OBsicHeHue Habmogaemoro siBneHus. Omnucanue
(bU3UYECKUX SBJICHUHN C ITOMOIIBIO MOJIEIICH

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, FJEKTPUUECKIE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusuyeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHH aHAIOTOBBIM U ITU(POBBIM

npuOOpoM.

Jlabopamopuwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEIEHUS HIKaIbl U3MEPUTEIHLHOTO MPUOOpa.

H3mepenue paccTosHUMN.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPIOTO TETA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. M3mepeHne temmepaTypsl NpH TMOMOIIHM >KHIKOCTHOIO TEPMOMETpa M JAaT4UKa

TEMIIEPaTypBhl.
6. IlpoBeneHue wuccieqoBaHUS MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapHKa,
MYIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIE BHICOTA MTyCKa.
IlepBoHauya/ibHBbIE CBeICHHS O CTPOEHMHU BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. ONBITH, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JBwxenue uactuil BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YACTULl C TEeMIEpaTypou.
BpoynoBckoe nBmwkenue, nuddysus. B3aummoaeicTBHe YacTHIl BEIIECTBA: MPUTSIKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BELIECTBA: CTPOCHHE Ta30B, JKUIKOCTEM M  TBEPIBIX
(kpucTalIMyecKux) Tela. B3auMoCBsA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaOmonenne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmonenue nuddys3un.

3. HaGmronenue siBIeHUIA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WA OTTAIKHBAHHEM YaCTHUIL

BEILIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. OreHka AuamMerpa aToMa METOAOM PSIIOB (C UCToNIb3oBaHueM (hoTorpaduii).

2. OmbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHUS.

JIBH:KeHMe M B3auUMOo/ielicTBHE TeJl.



Mexanndeckoe JaBHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHUE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. PacyeT myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumoneicTBue Tesl Kak NPUYMHA HU3MEHEHUS
CKOpOCTH JIBMKEHHUs Tesl. Macca kak Mepa MHEpTHOCTH Tena. I[lnotHocts BemectBa. CBsizb
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00beMa BEIIeCTBa.

Cuwia Kak XapakTepucThka B3aumoneuctBusi Teil. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cusibl ¢ MOMOILBIO TUHAMOMETpa. SIBJIIEHHE TATOTEHUS U cuJja TskecTH. Cuiia TSKECTH
Ha Apyrux mia"etax. Bec tena. HeBecomocTs. CiioxkeHue Cuil, HalpaBJICHHBIX MO0 OJHON MPSIMOIA.
PaBHopelictByromas cui. Cuna tpenus. TpeHue CKobKeHUs U TpeHue nokosi. Tpenue B nmpupoje
U TEXHUKE.

Hemoncmpayuu.

Habmionenne MexaHn4eckoro IBHKEHUS Tefa.

N3MepeHnne CKOpOCTH MPSMOJIUHENHOTO JBUKECHHUS.
HaGmronenue siBICHUSI HHEPITUH.

Habmtonenne u3MeHeHus: CKOPOCTH MPH B3aMMOICHCTBHH Tell.

uihwnNe

CpaBHeHHE Macc MO B3aUMOCHCTBUIO TEJL.
Clio’keHue CuJl, HallpaBJICHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuwvie pabomot u onvimel.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (LIapuKa B HKUJIKOCTH, MOJEIH
AIIEKTPUIECKOTO aBTOMOOWIIS M TaK Jjaee).
2. OmnpeneneHue cpenHell CKOPOCTH CKOJIBXEHHS OpycKa WIM IIapuKa M0 HAKIOHHOMN
IJIOCKOCTH.
3. Omnpenenenne WIOTHOCTH TBEPIOTO Tea.
4. OnbITEl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh PACTSDKCHUS (IedopMaiiuu) NpyKHUHBI OT
IIPWIOKEHHOMN CUIIBL.
5. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaByieHne TBEPABIX TeJ, ) KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl yMEHBIIICHUS U YBETWUCHUS IaBleHus. [[aBinenue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OT 00beMa, Temreparypsl. [lepenaya qaBiaeHus TBEPABIME TEIAMH, )KUTKOCTIMH U
razamu. 3akoH Ilackansa. IIHeBMaTMyeckne MamMHbL. 3aBUCHUMOCTH JABICHHS KUIAKOCTH OT
rnyounbl.  ['mapocratudeckuit  mapagokc. CooOmiaronuecss cocynsl.  ['mapaBnuyeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYIIHON
o6onoukn 3emiu. Omwir Toppuuennu. M3mepenue atmochepHOro naBiIeHHs. 3aBUCHUMOCTH
aTMoc(epHOrOo JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(EepHOTrO AaBICHHUS.

JleiicTBHE )XUIKOCTH U ra3a Ha NOTrPY>KEHHOE B HUX TeJ0. BrliTankuparomas (apxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JABJICHUSA ra3a OT TEMIIEPATYPHI.

[lepenaua naBieHuUs )KUIKOCTBIO U Ta30M.

3. Coobmaronmecs CoCy/Ibl.
4. T'mapaBinuyecKui mpecc.
5. TlposBrienue nelcTBUs aTMOC(HEPHOTO TaBIICHUS.



6. 3aBHCUMOCTh BBITAJKHBAIONICH CHJIBI OT O0OO0BEMa TOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUAKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KUIKOCTH.

8. VYcnoBue 1uIaBaHMs TeN: IUIABAHUE WIM IOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TENA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejlla B BOJE OT 00bEMa MOTpyKEHHOH B JKUIKOCTh
YacTH TeJa.

2. OmnpenenieHWE BBITATKMBAIONIECH CWIbL, JIEUCTBYIOIIEH Ha Telo, MOrpy:KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLLEH CUJIBI, AEMCTBYIOIIEN HA TEJIO B )KUJIKOCTH,
OT Macchl Tena.

4. OmnbIThl, IEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHJIBI, TEUCTBYIOIECH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyXKEHHON B JKUJIKOCTh YACTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOJKM U ONpeleeHue e&
IPY30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrUs.

Mexanuveckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIyar, OJI0K, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phIyara.
[IpumeHeHne mpaBWiIa paBHOBECHs pblyara K OJIOKY. «30JI0TO€ TIPAaBHIIO» MEXAHUKH.
Koaddumnuent monesnoro aeicreus (nanee — KI1JI) mpocteix Mmexanu3MoB. [IpocTeie MeXaHU3MBI
B OBITY U TEXHHKE.

Mexanunueckast sueprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiienue oJIHOro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1. Omnpenenenue paOOTHI CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKCHUHM Tela II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. Uccnenosanue ycioBui paBHOBECHSA pblyara.

3. Usmepenne KIIJl HakJIOHHOM MIIOCKOCTH.

4. W3ydyeHue 3aKOHA COXPAHECHUSI MEXAaHUYECKOW SHEPTUU.

8 KIIACC

TermnoBble sIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOEHUS BelecTBa. Macca u
pa3smepbl aTOMOB W MoJIeKyJl. OmNBITBI, MOATBEPKAAIONIME OCHOBHBIE  MOJIOXKECHUS
MOJIEKYJIIPHOKUHETHUECKON TEOpHUH.

Mopnenu TBEPIOTO, )KHUIIKOTO B Ta3000pa3HOT0 COCTOSIHUI BellecTBa. Kpucrammmaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauuMBaHWE M KaOWUIAPHbBIE SBJICHHS. TeruioBoe
pacuIMpeHue 1 ckaTue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHKEHUS YaCTHLI.
BuyTtpennsis sneprus. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TEIUIoNepeadya U COBEpIlIeHue
paboTel. Buasl Teronepenayn: TeMIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHE.



KoymuectBo Temnorel. YaeinpHasd TEIIOEMKOCTH BelIECTBA. 1€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOro Oamanca. [InaBieHune u OTBEpAECBaHHME KPHUCTAJUTMYECKUX
BEIIECTB. YeibHasg TerwloTa IulaBieHus. [lapooOpa3oBanue M KoHAeHcanus. Mcmapenue.
Kunenune. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIUBA. Y IeNIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro psuratens. TemmoBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHUs SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JIBHIKEHUS.

Ha6monenue nuddysun.

HaGmroieHue siBeHu cMaurBaHUS ¥ KAaWIIISIPHBIX SBICHUH.

HaGroieHne TemnoBoro pacimpeHust Tedl.

W3menenue naBieHus ra3a npu U3MEHEHUH 00bEMa U HAaTPEBaHUU WIIH OXJIKICHUH.
[IpaBuiia u3amMepeHus: TeMnepaTyphbl.

Buasl Terionepenayun.

OxnaxxieHre Mpu COBEPIICHUU PaOOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHEIIHUMU CHJIAMHU.

Lo Nk owNE

. CpaBHEHHE TEMIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

N
= O

. HabOmronenue kuneHus.

. HaGmronenue mocTossHCTBa TEMIIEpATyphI TP TUTABICHHUH.

13. Mojenu TEeIIOBLIX ABUTaTEICH.

Jlabopamopuwvie pabomot u onvimel.

1. OnbITHI MO OOHAPYKEHHIO ICUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSHKEHUSI.

=
N

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM UJTU caxapa.

OMBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACHTUPEHUS T'a30B, )KUIKOCTEH W TBEPBIX TEJ.
Ornpenenenne naBieHUs BO3ayXa B OJIJIOHE MITIPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JaBJICHHUS BO3ayXa OT e€ro o0béMa u
HarpeBaHUs WM OXJIaXKICHHUS.
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6. IlpoBepka THUIOTE3bl JTUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUYECKOHN TPyOKe OT TeMIIepaTyphl.
7. HaOmionenue u3MeHEHHs] BHYTPEHHEH SHEpruM Tella B pe3yjbTaTe Teryionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccrnenoBanue sBieHHs TEIUIOOOMEHA IPU CMEUIMBAHUN XOJIOJHOM U rOpsiueid BOJIBI.
9. OmpeneneHue KOMUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOW TPH TEIUIOOOMEHE ¢
HarpeThiM METANIMYECKUM IIUIUHAPOM.
10. Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoliecca uCapeHus.
12. OnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.
13. OnpeneneHue yaeabHON TEIUIOTHI IJIABJICHUS JIbA.
DyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.
DnekTpu3anus Tei. J[Ba poaa 3JeKTpuYecKuX 3apsaaoB. BzauMmoaencTBue 3apsskeHHBIX TEIT.
3akon KynoHna (3aBUCUMOCTbH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEIMYMHBI 3aps0B U
PacCTOSIHUS MEXY TeJIaMu).



OnekTpuyeckoe noje. Hanpssk€HHOCTh anekTpuyeckoro noiist. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTApHBIM 3iieKTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsaa.

DJIEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAHUS DSJIEKTPUYECKOrO TOKa. M CTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUJIKOCTSIX U ra3ax.

Onektpuyeckass 1nenb. Cuna Toka. OJeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydacTKa IIEMH.
[TocnenoBarenbHOE U MapaJJIEIbHOE COEAMHEHUE TPOBOIHUKOB.

PaboTta 1 MOIIHOCTP AIIEKTPUIECKOr0 TOKA. 3akoH Ikoyns—JIeHa. DnekTpudeckue Memnu
U IOTpeOUTENH IEKTPUIECKOoi SHepruu B ObITy. KopoTkoe 3aMbIkaHHE.

[TocTostHHBIE MarHuThl. B3amMopaeilcTBHE NOCTOSHHBIX MarHUTOB. MarmuTHoe IIoJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3HaYeHHE A7 *KU3HU Ha 3emiie. OnbiT Dpcrena. MaruHuTHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareilb IOCTOSHHOTO ToKa. lcmosib3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SIBneHue  neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenua.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW DSHEPTrud. ODJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JBa pojia aIEeKTPUUECKUX 3aps0B U B3aUMOJIEHCTBUE 3apsKCHHBIX TEl.
YCTpOUCTBO U JEHUCTBHE IIIEKTPOCKOIIA.
DIIEKTpOCTAaTUYECKAst HHTYKLIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY M AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHUHI IEKTPUUECKOTO MOJIA.
HcTounrkH MOCTOSIHHOTO TOKA.
JleicTBUA 3JIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUHN TOK B )KUIKOCTH.

. "'a30BBbIi1 pazps.

. U3mepeHue cuiibl TOKa aMIepPMETPOM.
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. I3MepeHue 31eKTpUUECKOT0 HapsKEHUS! BOJIBTMETPOM.
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. PeocraTt 1 MarasuH cOnpOTUBIICHUN.

. BzanMmoelicTBHe MOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs TIOJIFOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.
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. MarauTHoe mnoJje Toka. DJIeKTPOMAarHur.
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. JlelicTBME MarHUTHOTO IOJIS1 HA MPOBOJHUK C TOKOM.

. DJIEKTPOABUTATENb MMOCTOSHHOTO TOKA.

. UccnenoBanue ABieHUs IEKTPOMAarHiTHON WHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJCHUsI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
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. DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamopmuwvie pabomot u onvimel.

OnBITHI 1O HAOTIOEHUIO JIEKTPU3ALUHU TNl MHAYKIIUEH U TIPU CONTPUKOCHOBEHUH.

HccnenoBanue neicTBUS JIEKTPUIESCKOTO OIS HA TIPOBOJTHUKH M TUDJICKTPUKU.

CoOopka u mpoBepka pabOThI ATEKTPUICCKOM SN MOCTOSTHHOTO TOKA.

H3mepenne u perylinpoBaHue CUIIbI TOKA.

W3mepenne u peryIupoBaHie HaPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYILLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa U HaNpsKEHHsI Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  3JEKTPHUYECKOIO  COMPOTHUBIICHUS
MPOBOJHMKA OT €r0 JJIMHBI, IUIOIIAIN MONEPEYHOr0 CEYSHHsI U MaTepuara.

8. IlpoBepka npaBuia CI0KEHUSI HAPSHKEHUH MPU TOCTIEI0BATEIbHOM COSIMHEHUH IBYX
PE3UCTOPOB.

9. Ilpomepka mpaBuia s CHIBI TOKA IPU MapaJIeIbHOM COSAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UcTop.

11. OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIECTISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HYILIETO Yepe3 JaMIOUKY, OT HalpsKEHUs Ha
HEW.

13. Onpenenenne KIIJ] HarpeBaTens.

14. VccrnienoBaHue MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MarHATOB.

15. 3y4yeHre MAarHuTHOTO TIOJISI TMOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccrnenoBanue IEHCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

oukwnNRE

17. OnpIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAEUCTBHS KaTyIIKU C TOKOM U
MarauTa OT CHUJIbI TOKA 1 HAlIPABJICHUSA TOKA B KATYIIIKC.

18. M3yueHue AeiicTBHSI MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue paboThl AIEKTPOABUTATENS.

20. U3mepenne KIIJ[ anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OneITEl 1O HCCIICAO0OBAHUIO SIBJICHUA BHGKTpOMaFHPITHOfI HHAYKIOHUU: HUCCICAOBAHUC
W3MCHEHUH 3HAUCHUS U HaIpaBJICHUA UHAYKIIHUOHHOI'O TOKaA.

9 KJIACC

Mexannuyeckue siBJIeHHS.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. CuctemMa orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO0 JABWKECHHUS. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKEeHHE. HepaBHOMeEpHOE
NpsIMOJIMHENHOE JBM>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejla IpPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOycKkopeHHOE TIpsIMOJIHHEHHOE nBrkeHne. CBoOoaHOE maneHne. OnbIThI
lanunes.

PaBHOMEpHOE ABMXEHHE MO OKPYKHOCTH. [lepuon m ywacrora oOpamenus. Jluneinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuit 3akon Herorona. IIpuHuun
CYNEPNO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIBKEHHUS, CUJa TPEHHS
MIOKOS1, APYTHE BUJBI TPEHUS.

Cuna TsOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOTO TMajeHWS.
JBwxenue mianet Bokpyr Comnuua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpy3Kku.



PaBHOBecue MaTepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKPEINIEHHON OCBIO BpameHuss. MomeHT cuibl. L{eHTp TskecTu.

Nmnynse tena. M3menenune mMmmynbca. Minynbe cuibl. 3aKOH COXpaHEHHsS] UMITYJIbCa.
PeakTuBHOE IBHKEHUE.
Mexanudeckass paboTa U MOIIHOCTh. Pabota cuil TsDKeCTH, yNnpyroctd, TpeHus. CBs3b

SHEPrUu

u paGOTBI. HOTGHLII/IaJIBHaSI OHECpTrUd TCJIa, MOAHATOrO HaJd MNOBCPXHOCTHIO 3CMIIM.

[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetndeckast sHeprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HaOGmoneHne MeXaHn4ecKoTo IBUKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H W TPAaGKTOPUH IBMKEHMSI OJHOIO M TOIO XK€ TeJa OTHOCHUTEIBHO
Pa3HBIX TEJ OTCYETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBHXKEHHUS.

5. HabmroneHue IBHKEHUS Tella 10 OKPYKHOCTH.

6. HaOmronenne MexaHMUECKUX SBICHHN, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenmexkarn
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTENBHO KaOuHeTa (PU3UKH.

7. 3aBHCUMOCTbH YCKOPEHHMS TeJla OT MACChl T€Ja U JEUCTBYIONIECH HA HETO CHUJIBI.

8. HalGmrogenue paBeHCTBA CHJI P B3aUMOJICHCTBUU TEJI.

9. H3MeHeHue Beca Teja IpU YCKOPEHHOM JABM)KEHHUU.

10. IIepenaya ummyibca pu B3aUMOJECUCTBUU TEIL.

11. IlpeoOpa3zoBaHust SHEPTHU NIPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aMMOACHCTBUMU.

13. CoxpaHeHue UMITyJbca MpH a0CONIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JIBHYKCHHUS.

15. CoxpaHeHre MEXaHU4YEeCKOI SHEPTHH MTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHnEe MEXaHUYECKOW SHEPTUU NPHU JABMKEHUU TeJla MO AEUCTBUEM NIPYKHUHBI.

Jlabopamopusie pabomul u onvimel.

1. KoncTpyupoBaHue TpakTa JUisl pasrOHa U JAIbHEHIIEr0 PaBHOMEPHOTO JBUKEHUS
HIapHUKa WM TEJIEKKH.

2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJBXKEHUS OpycKa WM JABIKCHHS HIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOPEHHsS Tella IPU PABHOYCKOPEHHOM JIBM)KEHMM I0 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TIpoBepka rumoTe3bl: €CIIM MPU PABHOYCKOPEHHOM JIBHKEHUU 0€3 HauaJIbHOW CKOPOCTH
IIYTH OTHOCATCS KAK PsIJL HEYETHBIX YNCENT, TO COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBl TPEHHUS CKOJIBXKEHHUS OT CHUJIbl HOPMAJIbHOIO
JIABJICHUS.

7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKECHUSL.

8. OmnpeneneHune KECTKOCTH MPY>KUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JBM)KCHMHU Tela IO

TOPU30HTAILHOM MMOBEPXHOCTH.



10. OnpeneneHue pabOThl CWIBI YOPYTOCTH TPH TOIBEME Tpy3a C HCIOJB30BAHUEM
HEIIOIBHYKHOTO U ITOBMIKHOTO OJIOKOB.
11. M3ydeHune 3aKk0OHA COXPAHEHUs DHEPIUM.
MexaHnnuyeckue K0J1e0aHus U BOJIHBI.

KonebartenbHoe nBmkeHne. OCHOBHBIE XapaKTEPHCTHKW KoOJeOaHWM: MEPHOJ, 4acToTa,
aMIMTyna. MareMaTudecKuil M NPYKUHHBIM MasTHUKU. [IpeBpamienue »sHEprum 1mpu
KO0JIEOATEILHOM JIBIIKEHHH.

3aryxatomue konebanus. BeiHyxneHHble konebanus. Pezonanc. MexaHn4eckrue BOJIHBI.
CgolicTBa MexaHW4YecKuX BOJIH. [IpoosibHBIE M MONIEpEeYHbIEe BOIHBI. [[JTMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

HaGmronenue konebanuii e Mo ISHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
HaGmronenue konebanmii rpy3a Ha HUTH M Ha PY>KUHE.

HaGmroieHne BBIHY X /ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnpocTpanenue npoobHbIX U MOMEPEYHBIX BOJIH (HA MOJCIIN).

uihwnNe

HaGmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHMYECKHI1 pE30HAHC.
Jlabopamopuwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHl U MeprUoIa KoiaeOaHUH MAaTeMAaTUYECKOTO MAasITHHUKA.
2. OmpexneneHue 4acTOTHI U MEPHOJIA KOJICOAHHIA MIPYKUHHOTO MasTHUKA.
3. HccnemoBanue 3aBUCHUMOCTH TEpHOJa KOJeOaHWHN IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH MEpHOa KOJeOaHWN MPYKMHHOTO MAasTHHUKA OT MaccChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH TEpHOAAa KoJeOaHW Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb IIepro/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHHsl CBOOOIHOTO MaICHUsI.
DJIeKTPOMArHUTHOE M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJIHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BouH. llIkana s1eKTpOMarHuTHBIX BOJH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH IS COTOBOM
CBSI3HU.
DneKkTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BoJHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBONMCTBA CBETA.
Jlabopamopusie pabomul u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TenedoHa.
CeeToBbI€ SIBJICHHS.
JlyueBasg moxenb cBera. Mcrounuku cpeta. [IpsMonvMHEHOE pacnpoCTpaHEHHUE CBETA.
3atmenus CosHia u JIynsl. OTpaxenue cBeta. [1mockoe 3epkaiio. 3akKOH OTpaXKEHHUsI CBETA.
[Ipenominenue cBera. 3aKoH mpesomiieHus cBeTa. [lomHoe BHYTpEeHHEE OTpaKeHUE CBETA.
Hcnonbs3oBaHue NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B ymn3e. OnTuyeckas cucrema (oroammapara, MHUKPOCKOMA H
Teneckona. ['ma3 kak onTudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OmbiTel HetoToHa. ClloKEeHHE CIIEKTPAIbHBIX 1[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonuHENHOE paclpOCTPAHEHHE CBETA.

OTtpaxxeHue cBeTa.

[Tony4yenne n300pa’keHU B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

ONTHYECKUN CBETOBOJI.

Xon styueit B cobuparomeii TuH3e.

Xox JIydeil B pacceuBarolel JIUH3E.

[Momyuenne n300paskeHMii ¢ TOMOIIBIO JINH3.

[Tpuntun nevictBus GoroanmapaTa, MUKPOCKOTIA M TEJIECKOIIA.

10. Mogaens riasa.

11. Pa3noxxenue 0enoro cBeTa B CIEKTP.

12. Tlomydenue Genoro cBeTa MpH CIOKEHUN CBETA PAa3HbBIX I[BETOB.
Jlabopamopusie pabomul u onvimel.

1.
2.
3.

Nowu s

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.
W3yueHne XxapaKTepUCTHK H300paXeHUs TIPEAMETA B IMJIOCKOM 3epKaJe.

HccnenoBanue 3aBUCMMOCTH YTJIa MPEIOMIICHHUSI CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIIE «BO3IYX—CTEKIIO».

[Tonydenne n300paxeHuii ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JTNH3HI.
OMNBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CHIEKT.

OnpITEl IO BOCIPHUATHIO I[BETA MPEIMETOB TPU WX HAOIIOJCHUHM Yepe3 IBETOBHIC
(GUIBTPHIL.

KBanTOBbIE IBICHNS.

OmnsiThl Pe3epdopna u nnanerapuas moaens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIuHeyaThie CIIEKTPBI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uzmydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mogmens aromHoro sigpa. HM3oromsl. PaamoaktuBHble mpeBpamienus. Ilepuon
noJiypacnajaa aTOMHBIX sIZIep.

SnepHbie peakunu. 3aKOHbBI COXPAHEHHUS 3apsS0BOI0 U MAaCCOBOTO YKCEN. DHEPIUs CBS3U
aTOMHBIX si7ep. CBsA3b MacChl M 3HEpruu. Peakuuu cuHTes3a u nenenus saaep. IctouHuky sHeprun
ConHua u 3B€37.

Snepnas sHepretuka. JIeHCTBUA paJuOAKTUBHBIX U3J1y4YE€HUN HA KUBBIE OpPraHU3MBI.

Hemoncmpayuu.
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CrexTpsl U3JIy4eHHs ¥ TOTJIOLIEHUS.

CrieKTpbl pa3IMYHbIX ra3oB.

CrnexTp BomopoJa.

Habmionenue TpexoB B kamepe BusbcoHa.

PaboTa cuéTrunka HOHU3UPYIOMIUX U3TyICHUN.

Peructpanus nznydeHus: pUpOAHBIX MUHEPAIOB U IPOYKTOB.

Jlabopamopmuwvie pabomot u onvimel.
1. HaOmroeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3ITYYCHUS.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE DHEPIMM YacTHUIIBI 1O TOPMO3HOMY NyTH (MO

¢dororpadusim).

3. HMsmepeHue pagnoakTuBHOTO (hoHA.

IHoBTOPHUTEIBbHO-00001IAKOIIUIE MOTYJIb.

[ToBTOpHUTENEHO-0000IIAOIIHI MOTYJIb MIPEIHA3HAYECH ISl CHCTEMAaTH3aIluu U 0000IIeHUS
MPEIMETHOTO COACPKAHUS M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
Gbu3MKY, a TakkKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY M0 (U3MKe s
00ydJaronuxcs, BEBIOPABIINX 3TOT yU4eOHBIN MpeIMeT.

[Tpu n3y4yeHur TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI €S TEIIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTKEHUE TPEAMETHBIX M METallpeIMETHBIX
IUTAHUPYEMBIX PEe3YyJbTaTOB OOYy4YeHHs, (POPMHUPYETCSI E€CTECTBEHHOHAY4YHAsh T'PaMOTHOCTE:
OCBOEHHE HayYHBIX METOJIOB UCCIIEIOBAHMS ABJICHUI MPUPOIbI U TEXHUKU, OBJIaICHUE YMEHUSIMU
OOBACHATH PU3NUECKHE SBICHUS, TPUMEHSSI IOJyYEeHHbIE 3HAHUS, PEelIaTh 3a/1a4, B TOM YHUCIIE
KaueCTBEHHBIE U IKCTICPUMEHTAIbHBIC.

[IpuHIMNHATEHO AEITENTFHOCTHBIN XapaKkTep JaHHOTO pasjieia peaan3yercs 3a cuéT Toro,
4yTO 00yUaromIrecs BhIMOIHSIOT 3aaHusl, B KOTOPbIX UM IpeJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUECKUE SBIICHUS
B OKPYKaroUIeH MPUPOJAE U NOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJBI MCCIIEAOBAHUS (U3UUYECKUX SBICHUM, B TOM YHCIE JUIS
MIPOBEPKHU THIIOTE3 U MOJIYYESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATH HAY4YHbIE OCHOBBI Han0OJIee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPAKTUUECKOr0 HCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB YHEPIHMH HAa OCHOBE 3aKOHA
MPEBpAICHHS U COXPAaHEHHSI BCEX M3BECTHBIX BUIOB YHEPTHUU.

Kaxmas w3 Tem [aHHOTO MOAYJSl BKJIIOYAET OKCIEPUMEHTAIBHOE HCCIICOBAHHE
0b6o6maromero xapakrepa. Moynb 3aBepIiacTcsi MPOBEACHUEM JUATHOCTUYECKON U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOTO OOIIIET0 00pa3oBaHMs.



INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nKd Ha ypOBHE OCHOBHOTO o0OmIEro oOpa3oBaHUsS HaMpaBiIeHO Ha

AOCTHIXKCHUC IMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMETHBIX 06p330BaT€J'II)HBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Y

oOyudaromerocst 0yayT chOpMHUPOBAHBI CIICTYIONINAE TMYHOCTHBIE PE3YIIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE WHTEpPEca K UCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (hU3HUECKOU
HAyKH;

- IEHHOCTHOE OTHOIICHUE K TOCTHKECHUSM POCCUHCKUX YUEHBIX-(PU3HUKOB;

2) rpamJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY Y4acTHIO B 00CY)KJI€HUU OOIIECTBEHHO 3HAUMMBbIX U 3THYECKUX
po6JeM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JTOCTHKEHUN (PU3UKH;

- OCO3HaHME Ba)XKHOCTU MOPAJIbHO-ITHUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

- BOCIIPUATHE ACTETHUECKUX KayecTB (PU3NYECKOH HayKH: €€ TrapMOHMYHOTO MOCTPOCHHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HaHHWE IICHHOCTH (M3NYECKOM HAyKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHA TEXHOJOTHH, BaXKHEHIIEH COCTABIAIONIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEPECa K UCCIIEI0BATENIbCKOM NeATETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLHMOHAJIBHOIO 0JIArONOTYYHs:

- OCO3HAHME [IEHHOCTH 06€301acHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH IPaBHJI 0€30IIaCHOTO MOBEACHHUS Ha TPAHCIIOPTE, HA AOPOTaX, C AEKTPUUECKUM U
TEIJIOBBIM 000pYIOBaHUEM B IOMAILIHUX YCIOBHUSAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA Pe(PICKCUH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTO K€
IpaBa y Apyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTHBHOE YYacTHE B PEUICHWU MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aIuu, ropoja, Kpas) TEXHOJIOTHYECKOM U COIMAIbHOMN HAIIPaBICHHOCTH, TPEOYIONINX
B TOM 4ucCJIe U GU3NUECKUX 3HAHUI;

- UHTEpEeC K MPAKTUYECKOMY H3YyUEHHUIO NMpodeccuid, CBA3aHHbBIX ¢ (U3UKOM;

7) 3K0J10TMYECKOr0 BOCTIMTAHUSA

- OpHEHTalMs Ha NpUMEHEHHE (U3NYECKMX 3HAaHUM A peuieHus 3azad B 001acTu
OKpY>Karollen cpe/ipl, INIaHUPOBAHUSI TOCTYIIKOB U OLEHKU MX BO3MOXKHBIX MOCIEACTBHM IS
OKpY>Kalolleu Cpeibl;

- OCO3HaHHeE II00ATLHOTO XapaKTepa HIKOJIOTMYECKUX MPOOIeM U MyTel UX perieHus;

8) aganTanuu K M3MEHSIOIMIMMCH YCJIOBUSIM CONMATBHON U NPUPOJHOI Cpeabl:

- TOTPeOHOCTh BO B3aMMOJACHCTBUHM TIPU BBINOJHEHHUHM MCCIEOBAHUNH U TPOCKTOB
(bu3nyecKoil HaNpaBJICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM IPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO 1€ATEIbHOCTD;

- MOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIHPOBATH WJEH,
MOHSITHSL, TUTIOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;



¢ - [IJJAHWPOBAHUE CBOETO Pa3BUTH B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BLIABJIATH B3aUMOCBA3U IPUPOAHI, 06H.[€CTB8. N 3KOHOMHMKHU,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHPII>'I;

® - OLEHKA CBOMX JCHUCTBUU C YYETOM BIMSHUSA HA OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEICTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrate oOcCBOCHHsS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBaHusi y oOyuaromerocss OyayT chOpMHPOBAaHBI MeTampeaMeTHbIe pe3yJabTaThl,
BKJIIOYAOMIUC TIO3HABATCIBHLBIC YHHBCPCAJILHBIC y‘leGHBIe HeﬁCTBHH, KOMMYHHUKATHUBHBIC
YHUBEpCaJIbHbIC YUeOHbIE ICHCTBHSI, PETYISTUBHbBIC YHUBEPCATIbHBIC YUeOHbIC 1eHCTBHS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

Ba3oBble JJornueckue geiicTBud:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAINU, OCHOBAHHUS I 0000IIeHHS
Y CPAaBHCHHS;

BBISBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHUS B pacCMaTpHBaeMbIX (pakTaX, NaHHBIX H
HaOJIOICHUSAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISBJIATh NMPUYMHHO-CJIEJCTBEHHBIC CBSA3M NPU HM3YyYCHUH (QHU3WYECKUX SBICHUH H
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJNBb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYECHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEINYMH;
CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 perieHus yueOHoi puzndyeckoit 3a1a4un (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peIIeHHs, BbIOOp Haubojee MOIXOAIMIEI0o C Y4ETOM
CaMOCTOSATEIIFHO BBIACICHHBIX KPUTEPUER).

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

MMPOBOAUTD IO CAMOCTOATCIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘-IGCKI/Il>’I
AKCIEPUMEHT, HEOOIIBIIIOE UCCIIE0OBaHIE (PU3HMUECKOTO SBIICHUS;

OILICHUBATh HA MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIMIO, TOJYYCHHYIO B XOJI€
UCCIICIOBAaHHS WITH SKCTICPUMEHTA;

CaMOCTOSATENIbHO  (opMynupoBaTh 0000IIEHUST ©  BBIBOABI IO  pe3yJbTaTaMm
POBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICTOBAHMS,

NPOTHO3UPOBATH BO3MOXHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHUX TPOIIECCOB, a TAKXKE
BBIIBUT'aTb NPCAIOJIOKCHUSA 06 HX PA3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ naopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTBI M 3alpochl MpH IOHCKE M OTOOpe
UH(OPMALIMU WU TaHHBIX C YIETOM MPEUIOKEHHON yueOHoM (hru3ndeckoi 3aaaun;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WHPOPMALMIO PA3TUUYHBIX
BUOB U (POPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (DOpMYy NpeicTaBieHus HHpOpManuu u
WUTIOCTPUPOBATh pelIaeMble 3a7add HECJIOKHBIMH CXEMaMH, IuarpaMMaMH, HHOH
rpaduKoi U UX KOMOMHAITUSIMH.



KomMMyHuKaTUBHBIE YHUBEpPCcaJIbHbIe yUeOHbIe 1eliCTBHS:

B XO0/€¢ OOCYXIEHHUS Yy4eOHOro MaTepHalia, pe3yibTaTOB JIAOOPATOPHBIX padOT H
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIlICHUE 33/1a4U U MOAIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COMNOCTABJIATh CBOM CYXJIEHHUS C CYXKICHHUSIMH JPYIMX YYaCTHUKOB JHAJIOra,
00HapYXUBATh Pa3INYNe U CXOJCTBO MO3UIHUI;

BBIPAXXATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

NyOJUYHO  TIPEACTABIATh  PE3yJAbTAaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, POCKTA);

MOHUMATH ¥ UCTIOJIL30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ HHANBUAYAIBHON pabOThI IpU
pelIeHNH KOHKPETHOM (pu3nyecKoii mpoOIeMsrl;

MPUHUMATh LEJIM COBMECTHOM JESITENBHOCTH, OPraHU30BbIBATH JEHUCTBUS MO €€
JTOCTHKEHUIO: PACIPENeNATh POJIH, 00CYXIaTh MPOLECCH U PEe3yabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

BBHITIOJHATh CBOIO YacTh PabOTHI, AOCTUTAss KAYeCTBEHHOTO pe3yJbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JACHCTBUS C APYTUMHU WICHAMH KOMaH/IbI;
OIICHUBATh Ka4e€CTBO CBOETO BKJIAA B OOIIHMI MPOIYKT IO KPUTEPUSIM, CAMOCTOSI TEIHHO
c(hopMyTUPOBAaHHBIM YUYaCTHUKAMHU B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIONUX JUIsl peIICHUs
(bU3NYEeCKUX 3HAHU;

OpUEHTUPOBATLCSA B Pa3IMYHBIX MOAXOAAX NPUHATUSA pELICHUH (MHIUMBUIYaIbHOE,
NPUHSATHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUI TPYIIIOii);

CaMOCTOSITENIFHO COCTABJIATh QITOPUTM pEIICHUS (PU3MYECKOW 3aJaud WM TUTaHa
UCCIIC/IOBAaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEAIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IB, IMOIMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U MTpeIaraTh IuiaH e€ N3MEHEeHNS;

OOBSACHITH IPUYNHBI JOCTIKEHUS (HEAOCTHIKEHUS) pE3yIbTATOB JICSITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHBEI B JICATEIBHOCTh (B TOM YHCIIE B XOJ BHIOJHEHUS (PU3NIECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUi, yCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM;

CTaBHUThH Ce0sl Ha MECTO APYroro 4ejaoBeKa B XOJE CHOopa WM JAUCKYCCHU HAa HAYYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpHU pelmeHnd (U3NYEeCKUX 3aJady WiId B
YTBEP)KICHHUAX HAa HAYYHBIC TEMBI 1 TAKOE XK€ MPaBo APYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K xonHmy oOyudenust B 7 Kjacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

UCIOJb30BaTh TOHATHS: (U3MYECKUE M XUMHUYECKHE SBJICHUS, HaONIOJCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3UUECKUX BEJIUYHMH, aTOM, MOJIEKYJa,
arperaTHbIC COCTOSIHMS BeIeCTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHMIECKOE
JIBUKEHHE  (DaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJMHENHOE),  TpPAaEKTOpHS,
paBHOZeHcTBYyIOmAs cwia, aegopmanus (ympyras, IUIacTHYEcKas), HEBECOMOCTb,
COOOIIAIOITUECS COCY/IBI;

pasnuyath sBieHus (auddys3us, TemIoBoe ABMKEHHE YaCTHIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPLHS, B3aUMOJICHCTBUE TEINl, paBHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAILEHUs, IIepeiada JaBJICHNS TBEPABIMU TEIAMM,
KHUIKOCTSIMM M Ta3aMu, aTMoc(epHOe MAaBleHHE, IUJIaBaHUE TeJ, NPEBPALICHUs
MEXAHUYECKOM 3HEPTUN) MO ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SBJICHUN B OKpPYXKAIOIIEM MUDE, B
TOM 4ucie (PU3NYECKHE SIBICHUS B TMPUPOJIE: MPUMEPHI ABIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOM IPUPOJIE, NEHUCTBHE CUJIbI TPEHUS B IPUPOLE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO JABJIICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO,
ppluaru B TeJie YeJlOoBeKa, MPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 3a/ady B y4deOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HYECKUX SIBICHHI;

ONMCHIBATh U3yYCHHbIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIONB3Ys (hrU3HUecKue
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTHh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIa YIPYTOCTH, CHUJIa TSYKECTH, BEC TEJIa, CUJIA TPEHUS, 1aBlIeHUE (TBEPAOTO
Tena, XKUAKOCTH, Ta3a), BBITAJKWBAOIIAS CHJIA, MEXaHWYecKas padoTa, MOIIHOCTD,
IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(QUIMEHT TOJIE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYecKass W MOTEHLMaJIbHas YHEprusi), MpH ONHCAHWUU MPAaBWIBHO TPAKTOBATH
($u3nUeCKnit CMBICIT UCTIOIB3YEMBIX BEJTMUMH, UX 0003HAYECHUS M €AMHUIIBI (PU3UYECKIX
BEJIMUMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIOIINE IAaHHYIO (PU3UYECKYI0 BEIUYUHY C
OPYTMMH BEJIMYMHAMH, CTPOUTH TIpaUKM H3YUYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE IBICHUS U MPOLIECChI, UCIIOIB3Ys MpaBuiIa
CJIO’KEHHUS CWII (BIOJIb OAHOM TMpsiMoii), 3aKkoH ['yka, 3akon Ilackans, 3akon Apxumena,
NpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE TMPABHIIO» MEXAaHUKH, 3aKOH
COXpaHEHHMs MEXaHMYECKOW SHEPTHH, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €M0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSICHATD (pU3HUECKUE SBICHUS, IPOLIECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  MPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHNE U3 1—2 JTOTMYECKHUX IIaroB ¢ OMopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1—2 ACWCTBHS, WCMONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHSI 3a]Ja41 3aITUCHIBATh
KpaTKOe YCJIOBME, MOJACTABIATh (hU3MUECKHE BEIWYUHBI B (OPMYIBl M IPOBOAUTH



pacuéThl, HAXOOUTh CHPABOYHBIC JaHHbIE, HEOOXOAMMBbIE [UJIs pEeLIeHHs 3ajad,
OIICHUBATh PEATMCTUIHOCTH MOTYYCHHON (PU3MUECKON BEITNINHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOLIH (PU3UUECKHUX METOJIOB,
B ONHCAaHUU HCCIECIOBAHUS BBIACIATH MPOBEPSEMOE MPEANOJIOKEHUE (TUIOTE3Y),
pasznuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM PE3yJabTaT, HAXOJUTh OMIMOKH B XOJ€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yNbTaTaM;

MPOBOAMUTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten: (opMynHpoBaTh TMPOBEpSEMbIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHNS, 3aMUCHIBATh XO/I OMBITa U (POPMYITHPOBATH BHIBOBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUIIbl U
TEMIEPATYPhl C UCHOIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTA U3MEPEHU;
NPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (DPM3NYECKON BETUYMHBI OT JIPYroi ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PABHOMEPHO JIBIIKYILETOCS
Tela OT BPEMEHU JIBHKEHUS Tella, CUJIbI TPEHUSI CKOJIbKEHHUSI OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH TEI MW HE3aBUCHUMOCTH CUJIBl TPEHUS OT IUIOMAAH
COMPUKOCHOBEHHSI TEJ, CHIIbI YIPYTOCTH OT YAJWUHEHHS TMPYKUHBI, BHITAIKUBAIOIICH
CHIBl OT OOBEMA TMOTPYXKEHHON YacTH Tela W OT IUIOTHOCTH IKHUAKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUY TMJIaBaHUS TEJ, YCJIOBHI pPAaBHOBECHS pbhluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUHM Y4€OHOTO HCCICIOBAaHUS, COOMpAaTh YCTAaHOBKY H  BBIMIOJHATH
U3MEpEHUs, CIeAysl MPEUIOKEHHOMY IUIaHy, (PUKCHpPOBATH Pe3ylbTaThl MOTYyYSCHHOU
3aBHCUMOCTH (DU3MUECKUX BEJMYMH B BUJIE IPEATIOKEHHBIX TaOIULl ¥ TpaduKOB, e1aTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEHUsS (U3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPAOTO TeJa, CHJIA TPEHHS CKOJBKCHHS, MaBJICHHE BO3yXa,
BBITAJIKMBAIONIAS CHJIA, JCWCTBYIOIIas Ha TMOTPYKEHHOE B KHUAKOCTh TEJoO,
KOA((PUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEIIOKCHHOM
MHCTPYKIUU: MIPH BBINOJIHEHUN U3MEPEHUI cOOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISTH 3HAUEHUE NCKOMOU BEIIMYUHBI,

coOmoaTh TpaBWIa TEXHUKH OE30MAacCHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlYyar, MOJBHKHBIA U
HETIOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOHCTB C ONOPOM HA WX OMHCAHUS (B TOM YHCIE: TOMIIUITHUKH, YCTPONCTBO
BOJIONIPOBO/IA, THAPABIMYECKHN Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MUCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SBICHHUA U HEOOXOIUMBIC
¢dusznyecKre 3aKOHBI U 3aKOHOMEPHOCTH,

NPUBOANTH TPUMEPH (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTrOo
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHWM B TOBCEAHEBHOW KW3HU I OOECIeUeHUs
0e30macHOCTH TPU OOpaIllleHHH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHsS 370pPOBbsi U COOJIOACHHUS HOPM DJKOJOTUYECKOTO TIOBEJIECHUS B
OKpY>Karollel cpele;



OCYILECTBIISITh OTOOp HMCTOYHHUKOB HH(opManuu B VHTepHETe B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIllpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUN U ITyTEM CPAaBHEHUS
pa3IMYHBIX UCTOUYHUKOB BBIJICIATH HH(OPMAIHIO, KOTOpAs SBJSIETCS MPOTUBOPEUUBOI
WA MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUIl HayYHO-IOMYJSIPHYIO JIUTEpaTypy
(GU3UIECKOro coepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu MIHTepHeT, BiIaleTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3 OIHOU
3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KPAaTKHE MHCbMEHHbIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(OpMauu (Gpu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuYHO AenaTh
KpaTKe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MIIM YUEOHBIX MCCIIEOBAHUM, IIPU 3TOM
IpPaMOTHO HCHOJb30BAaTh MW3YYCHHBI TMOHATUHHBIA ammapar Kypca (QHU3HKH,
COIPOBOKIATh BBICTYIIJICHUE NPE3CHTALNEN;

IPY BBIMOJHEHUH YYE€OHBIX NMPOEKTOB U HCCIEIOBAHUM pacrnpeaessiTh 00S3aHHOCTH B
IPYyNIE B COOTBETCTBUH C ITIOCTABJICHHBIMH 3aJa4aMU, CICAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeCTBUHM, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAJd B JEATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aMMOIECUCTBUE, YUUTHIBASI MHEHUE OKPYKAOLIHUX.

K xonmy oOyueHust B 8 Kjacce mpeaMeTHBIE pe3y/IbTaThl HA 0a30BOM ypPOBHE JTOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

MCIIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKCHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMSI BELIECTBA, KPUCTANIMYECKUE U aMOop(HbIe Tena,
HaCBILIECHHBIN ¥ HEHACBILIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHA
DHEPIHUs, TEILUIOBOM JABUIATEllb, HIEMEHTAPHBINA IEKTPUUYECCKUN 3apsll, HIEKTPUIECKOE
110J1€, POBOJHUKY U IUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;
pasznuyath SBJICHUS (TEIUIOBOE paCUIMpEHUE M C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMa4MBAHWE, KallWUIAPHBIC SBJICHMs, HCIApEHHE, KOHJIEHCAlus,
IUIABJICHUE, KpucTalu3auuss  (OTBepAeBaHME),  KUIIEHHWE,  TeIulonepenayda
(TETUIONPOBOAHOCT, KOHBEKIMS, M3IyYeHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsA0B, ACMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToOB, ACUCTBHE MAarHUTHOIO IIOJISI HA NMPOBOJHUK C TOKOM, DJEKTPOMAarHUTHAas
UHAYKIMSA) 10 ONMCAHUIO MX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3MUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIECHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKpPYXAIOIEM MUDE, B
TOM 4uucie (U3NYECKUE SBICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTALUIbl B mpupone, uznyuenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIEKTPUUECKUE ABJICHUS B aTMOC(EpPE, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nojie 3emiu, apeid moarocoB, poiab MArHUTHOTO TOJIS AJIS )KU3HU Ha 3eMiie, TOJISIpHOE
CHUSIHME, TPH OSTOM MEPEBOAMTH TNPAKTUYECKYIO 3ajady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBIICHUI;

OTMCHIBATh M3YYECHHBIE CBOMCTBA TEN U (PU3UUECKUE SBICHUS, UCIIONB3Ys (PU3NUECKHE
BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSAsS HHEPIus, KOJIMYECTBO TEIUIOTHI, YyJelbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJelbHAs TEIUIOTa IUIABJICHHUA, YACIbHAs TEILIOTa
napooOpa3zoBaHMs, yAEIbHAs TEIUIOTa CrOPaHHs TOIUIMBA, KOA(QHUIMEHT IMOJIE3HOTO
JEUCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIIAJKHOCTH BO31yXa, DIEKTPUYECKUN
3aps, CWJIa TOKA, dJIEKTPUYECKOE HAIPSYKEHUE, COPOTHUBIICHUE ITPOBOJHMKA, YIEIbHOE



COIPOTUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUUYECKOI0 TOKa), IPU ONMHCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUYECKUN CMBICT UCIOJIB3YEMbIX BEIWYHH, 0003HAUYCHHS U
eIMHUIBl  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIKE JaHHYIO
¢u3nYecKyl0 BEIMYMHY C JAPYTMMH BEIMYWHAMHU, CTPOUTH IpadUKH H3y4YEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOICTBa Tes, (U3MYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YA
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA,
NPUHIHI CYTIEPIIO3UIMH TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHU 3apsa,
3akoH Oma 714 y4yacTka 1enu, 3aKoH Jxoyns—JIeHua, 3akoH coOXpaHEHUs SHEPTUH, TTPU
9TOM /1aBaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA M 3alHUCHIBATh €0 MAaT€MaTHYECKOe
BBIPaXCHMUE;

OOBSACHATH (PpU3MUECKHE MPOIeCChl W CBOMCTBA TEd, B TOM YHUCIE U B KOHTEKCTE
CUTyallui NPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUMHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH O0BACHEHHE U3 |—2 JOrMYECKHX IIaroB ¢ OMOpod Ha 1—-2 M3y4eHHBIX
CBOMCTBA (PU3NUYECKUX SBIICHUM, (PU3NIECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3agaud B 2—3 JEHCTBHS, MCIONB3ySd 3aKOHBI U (OPMYIIHI,
CBs3bIBaIONIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHSI 3a]Ja41 3aITUCHIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK AAHHBIX JUISl PEIIeHUs 3a7add, BHIOUpPATH
3aKOHBI ¥ (POPMYIIBI, HEOOXOIUMBIE IS €€ pelIeH s, TPOBOAUTH PACU€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaYeHHE (PU3NUECKOIN BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh Ipo0IEMbl, KOTOPHIE MOKHO PEIIUTH MTPH IOMOIIH (PU3NUECKUX METO/IOB,
UCIIOJIb3YSl OINHCAHUE HCCIIECJOBAHMsS, BBIACIATH IPOBEPSEMOE IPEANIOIOKEHHE,
OLICHUBATH MMPABUIIBHOCTh NOPs/IKA IPOBEICHUS UCCIEA0BaHUs, AEJIaTh BBIBO/BL,
NPOBOJIUTH OMNBITHI MO0 HAOIIOJCHUIO (PM3MUECKUX SBICHUNA WM (PU3MUECKUX CBOMCTB
Ten (KamwuIspHbIEe SIBJICHUS, 3aBUCUMOCTh JIaBJIEHUS BO3JlyXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarpeBaHUS MPU U3JyUYEHUU OT LIBETA
U3Iy4yaroulel (Morjiomaronei) MOBEpXHOCTH, CKOPOCTh MCIAPEHUS BOABI  OT
TEMIIEpAaTypbl JKUAKOCTH M IUIONAAX €€ TMOBEPXHOCTH, »JJIEKTPU3alMs Tel U
B3aUMOJICVICTBUE JJIEKTPUUYECKUX 3apSAI0B, B3aUMOJEHCTBUE IMOCTOSHHBIX MAarHuTOB,
BU3YyalM3alysl MAarHUTHBIX T0JI€ OCTOSTHHBIX MAarHUTOB, JEMCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBMUIATEINS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIe MPEANOIOKECHHUsI, COOUPAThH
YCTAaHOBKY M3 TPEUVIOKEHHOTO O0OpYyIOBaHUS, ONUCHIBATH XOJ ONbITA H
(GbopMyIHpOBaTH BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE U3MEPEHHUSI TEMIIEPATYpPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1yXa,
CHJIBI TOKa, HANpPSHKEHUS C HCIOJIb30BAHHMEM AaHAJIOTOBBIX NPHOOPOB U JATYMKOB
¢u3MUeCKuX BEIMYMH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Yy4ETOM 3aJaHHOMN
a0COJTIOTHOM TOTPEITHOCTH;

NPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BETUYMHBI OT JIPYroi ¢
HCIIOJIb30BaHUEM MPSMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOMAAN MONEPEYHOTO CEYEHUs M YJEIbHOTIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, HIYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHUS HA IIPOBOIHUKE,
UCCJIEJIOBAHUE TOCJIEI0BAaTEIbBHOIO U MApaJUIeIbBHOTO COEIMHEHUIH IPOBOJAHMUKOB):
IUIAHUPOBATh UCCIE0OBaHNE, COOMpaTh YCTAaHOBKY U BBIMOJIHATH U3MEpPEHUs, CIedys
MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabIuI U TpaUKOB, AETaTh BEIBOABI 110 Pe3yJibTaTaM UCCIIEI0BaHMS;



MPOBOJNTH KOCBEHHBIC M3MEpeHUs (M3MUECKUX BENWYUH (yIeTbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pabd0Ta U MOUIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHS, COOMpaTh OKCICPUMEHTAIBHYI) YCTaHOBKY, CIEAys
MPEJIOKEHHOM HHCTPYKIIUH, ¥ BBIYUCIISATh 3HAYCHUE BEITUIHHBL;

coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyoBaHueM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HAa WX ONMHUCAHHS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOM
SHEPTuH, JJIEKTPOOCBETUTENIbHbIE MPHUOOPHI, HArpeBaTEeNbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEIOXPAHUTEIH, SIECKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKA), WCIONB3ys 3HAHUA O CBOWCTBAaX (HU3UYECKHX SIBICHUH U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CTOPAaHHS, DJIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI 3JIEKTPUYECKHUX IIeTIe C TMOCIEeI0BATEIbHBIM U MapalljIeIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB ANEKTPUUYECKUX LIETICH;
OPUBOJIUTH TMPUMEPHl (HAXOMUTh WHPOPMAIMIO O TMpHUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUI B TOBCEAHEBHOW MKU3HU s oOecredeHus
0€30macHOCTH TPHU OOpalleHHd C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUS 370pPOBbsi U COONIOACHHUS HOPM JKOJOTHYECKOTO TIOBEICHUS B
OKpY>Karollel cpele;

OCYIIECTBIISATH MOUCK HHPOPMAITUU PU3UIECKOTO cofiepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MYTEM CpaBHEHHS JIOTOJHUTEIBHBIX HCTOYHHKOB BBIACISATH
nH(OpMalINIO, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh TIPH BBITIONTHEHUH YYEOHBIX 3a/IaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
bu3nYecKOro coep KkaHusl, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu HTepHeT, Bi1aieTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, mpeoOpa3oBaHus WHGOPMAlUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpAaTKHWE YCTHBIE COOOIICHHS, 0000mas
UHPOPMAIIMI0 U3 HECKOTBKMX UCTOYHHKOB (DPU3UYECKOTO COJICpPIKAHUSA, B TOM YHUCIIE
nyOIMYHO  TPEJICTaBIATh  PE3yabTaThl MPOEKTHOW WM  HCCIEI0BATENIbCKON
NEeSITeIbHOCTH, TPU 3TOM T'PAaMOTHO HCIOJb30BaTh M3yUYCHHbIN MOHATHIHBIN ammapar
Kypca (PU3UKH, COMTPOBOXK/IATh BHICTYIICHUE TIPE3CHTAIINCH;

IpU BBIMIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN (PU3MYECKUX MPOILIECCOB
pacnpenensTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBICHHBIMHU 3aJauaMu,
CIeUTh 32 BBHINOJHCHHEM IUJIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJIeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJIaJd B  JEATENbHOCTb  TPYIIBI, BBICTPAaUBaTh
KOMMYHHUKATHBHOE B3aMOJEHCTBHE, TPOSBIISAL TOTOBHOCTh pa3peiiaTb KOH(IUKTHI.

K xonmy oOyuenus B 9 kjacce npeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YJAIOLTHXCS YMEHHIA:

UCIIOJIb30BaTh IMOHATHUS: CHCTEMa OTCuU€Ta, MaTepualbHas TOYKa, TPAEKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHHUUECKOTO IBMKEHUS, nedopmanus (ynpyras, IiacTHIecKas),
TpeHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh W MEPErpy3KH, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOrO Tella, paBHOBECHE,



MEeXaHWYecKue KoyiebaHusi U  BOJIHBI, 3BYK, UH(GpPa3ByK ©  YJIbTPa3BYK,
SJICKTPOMArHUTHBIC BOJIHBI, IIKAJId 3JICKTPOMArHUTHLIX BOJIH, CBCT, 6HI/I30pyKOCTB u
JaTbHO30PKOCTh, CHEKTPhl HCITyCKaHWs U TMOTJOIIeHus, anbda, Oeta- U Tramma-
U3ITy4eHUs], U30TOIBL, SiZiepHasi JHEPreTHKa;

pasznuyarh SABICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHENHOE JBUIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE BUKEHHE, CBOOOIHOE Ma/IeHUe Tel, pABHOMEPHOE
JOBHUKCHHUC 10 OKPYKHOCTH, B3aI/IMOIICI>'ICTBHe TCII, PCAKTUBHOC JABMOKCHUC,
KoJiebaTenbHOe JBW)KEHUE (3aTyXarollue W BBIHYKICHHBIE KOJICOAaHUs), PE30HaHC,
BOJIHOBOE JBIDKEHHE, OTpaXXEHHE 3BYKa, MPSAMOJIMHEWHOE pPacIpOCTpaHEHUE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE
6CHOFO CB€Ta B CIICKTP M CJOXCHHUC CIICKTPAJIbHBIX IBCTOB, AUCICPCUA CBCTA,
CCTCCTBCHHAA paIUOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHEWYaTOro CIICKTpPa I/I3J'Iy‘-IeHI/I$I) o
OIMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3nYecKoe SBICHHUE;

pacno3HaBaTh MPOSBIECHUE W3YUCHHBIX (QU3NYECKUX SBJICHHUM B OKpYXKaloleM Mupe (B
TOM uHcie (HU3NYecKue SBICHUS B IMPUPOJIE: MPUINUBHI U OTJIUBBI, JBI)KEHUE TUIAHET
ConHeuHOM cUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, CeCMHUYECKHE BOJIHBI, ILYHAMH, 3XO0, NIBCTa TCII,
ONTUYECKHUE  SBJIEHUS B  MpHUPOAE, OHOJIOTMYECKOE  JIeHCTBUE  BUIUMOTO,
yIbTpauOIETOBOIO M PEHTTEHOBCKOTO M3JIYyY€HUH, €CTECTBEHHBIN paJnOaKTUBHBIM
¢$OH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE W3IIyUCHHE NPUPOAHBIX MHUHEPAJIOB,
JENCTBUE PaJiMOAaKTUBHBIX U3y4EHUM HAa OPraHu3M YeJIOBEKA), IPU 3TOM IEPEBOAUTH
MPaKTUUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOWCTBa (MIPU3HAKH)
(bU3HYECKUX SBICHUI;

ONMCHIBATh U3yYCHHbIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIONB3Ys (hrU3HUEcKue
BEJIMUMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IMPH HEPaBHOMEPHOM IBUKEHHH,
YCKOpEHUE, MepeMeIleHre, MyTh, YIIIOBas CKOPOCTh, CHJa TPEHHsI, CHJIa YIPYTOCTH,
CuJia TAKCCTH, YCKOPCHUC CBOGOIIHOFO naacHus, BEC TCja, UMITYJILC TCJid, UMITYJIBC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTCHIIUANIbHAS SHEPIHsl Teja, MOAHITOrO
HaJl IOBEPXHOCTHIO 3€MJIM, TIOTEHIIMAIbHAS SHEPTHsI CXKATOM MPYKUHBI, KHHETHYECKas
SHEPTIUs, IOJIHAd MCXaHUYCCKad SHCPIrus, IICpUOAd U 4aCTOTa KOHGGaHHﬁ, JJINHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEIOMIICHHS CPEIbI),
IIpYU ONMKCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCHOJIb3YEMbIX BEITUYMH,
0003HaYeHHsI U €AUMHUIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BETUUNHAMH, CTPOUTH I'padHKH N3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTCPHU30BaATh CBOHICTBa TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHHUA W IMPOLICCChI, UCIIOJIb3Ys 3aKOH
COXpaHCHUA SHCPruM, 3aKOH BCCMHUPHOTO TATOTCHHA, MPUHIUIT CYIICPIIO3UIINU CHUII,
INPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPaXEHHS U TMPEIIOMIICHHS CBETa, 3aKOHbI COXPAHEHHUS 3apsAJ0BOr0 HU
MacCcOBOTO YUCEJ IIPHU SIIEPHBIX PEAKIHSIX, IPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBATh €T0 MATEMATHUECKOE BBIPAKCHHICE;

OOBSICHATh (pU3MYECKHe MPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE M B KOHTEKCTE
CUTyallUil  INPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  [IPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHUX IIIaroB ¢ OMOPOi Ha 2—



3 W3YyY4ECHHBIX CBOWCTBAa (U3MYECKUX SBJICHUN, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTth pacu€THBIE 3a/1a4u (OMHUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHIN ), UCTIOIb3YS
3aKOHBI M (OPMYJBI, CBS3BIBAIONINE (PU3UYECKUE BEIWYUHBI: HA OCHOBE aHAIU3a
yCIIOBUSL 3a/laydl 3alliChIBaThb KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOLIUE WIH
n30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
NPOBOAWTH pAacu€Thl W OLEHWUBATh PEATHCTHYHOCTH TMOJYYEHHOTO 3HAYCHUS
bu3UYECKOI BEIMYNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPHU MOMOIIH (PU3HUUECKUX METOJIOB,
UCTIONIb3YSl ONMUCAaHWE WCCICIOBAHMS, BBIACIATH IPOBEPSEMOE MPEANOIOKECHHE,
OLICHUBATh MPaBWIBHOCTh TMOPSIKA IPOBEIEHUS MCCIEIOBAHUSA, IeNIaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OIBITOB;

MPOBOAMUTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HproToHa, 3akOHa COXpaHEHHs SHEPTUHU, 3aBUCUMOCTD
nepuoa KoJeOaHuii MPyKUHHOTO MAasITHUKA OT MAcChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTH OT aMILTUTY bl MAJIBIX KOJICOAHH, MPSIMOJIMHEHHOE PacIIPOCTPAHECHUE
CBeTa, pa3oKeHne Oeoro cBeTa B CIEKTP, U3yUYeHHE CBOMCTB M300pakeHuUs B IJIOCKOM
3epKaJie U CBOMCTB HM300pakeHHUs TpeaAMeTa B coOuparomiedl JMH3e, HaOJIOJICHHE
CIUIONIHBIX W JMHEHYaThIX CIEKTPOB W3JIYUCHHUS): CAMOCTOATEIHHO COOMpATh
YCTAHOBKY U3 W30BITOYHOTO Habopa 00OpyNOBaHMSA, OMUCHIBATH XOJ OIBITa M €ro
pe3ynbTathl, GOpPMYIUPOBATH BHIBObL;

MPOBOJAUTH TPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMIA, OIpeaenss CpeaHee
3HaUYCHHE H3MepsieMoll BeaM4HHBI ((HOKYCHOE pPACCTOSIHHME COOWparomeld JIUH3bI),
000CHOBBIBATH BBIOOP Crioco0a u3MepeHust (M3MEPUTEITHHOTO MPUO0Pa);

MPOBOJMUTH HCCJIEOBAaHUE 3aBUCUMOCTEN (DM3MYECKUX BEIWYUH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHKECHUU
0e3 Ha4alIbHOI CKOPOCTH, Meproia KoJIeOaHni MaTeMaTHIeCKOT0 MAsITHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)XEHHUs CBETa OT YyIJia MaJCHUS U yIJia MPeOMIIEHHUS OT
yria majieHus1): TUIaHUPOBaTh HCCJEI0OBAaHUE, CAMOCTOATEIHLHO COOMpaTh YCTaHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
TaONIuUIl U TpaduKOB, AETATh BHIBOJIBI M0 PE3yJIbTaTaM UCCIICIOBAHUS;

MPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3MUECKUX BEIUYHMH (CpPEemHsE CKOPOCTh H
YCKOpEHUE Tella MPU PaBHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE CBOOOTHOTO TMaeHHUS,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOIBKEHHUS, MEXaHWuyeckas padbora u
MOIIIHOCTb, YaCTOTA U MEPHO/] KoIeOaHUI MAaTEMaTUYECKOTO U MPYKUHHOT'O MAATHUKOB,
OomnTHYEeCKas Cwia coOuparonmiel JWH3bI, pPaJAUOAKTUBHBIN (OH): TIIAaHUPOBATH
U3MEpEHUs, COOMpAaTh ASKCIEPUMEHTAIBHYIO) YCTAaHOBKY M BBINOJHITH H3MEPEHUS,
cleys IpeI0KEHHOW HHCTPYKITNH, BEIUUCIISITh 3HaUEHHE BETMUMHBI U aHATU3UPOBATh
MOJTy4YEHHBIE PE3YJbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOmoaTh TpaBWIa TEXHUKH OE€30MAacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIE NPU3HAKK M3YYCHHBIX (PU3MUECKHX MOJeNel: MmaTepuanbHast
TOUYKa, aOCONIOTHO TBEPIOE TEJIO0, TOYEUHBbIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHAasi MOZEIIb aTOMa, HYKJIOHHAS MOJIENIb AaTOMHOTO SIpa;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM YUCIE: CIUAOMETP, JATUUKH MTOJTOKEHHUS,



PacCTOSIHUS U YCKOPEHHUsI, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUH U HEOOX0IUMbIE PU3UUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BAaTh CXEMbl U CXEMAaTHUHBIE PUCYHKH M3YyYCHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPHU PEUICHHH Y4eOHO-
MPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMbI JJISl MOCTPOCHUS M300paKeHUH B IMJIOCKOM
3epKalie ¥ cCOOMparomIeii TuH3E;

NPUBOANTH TPUMEPH (HAXOAUTh HWH(OOpPMAIMIO O TMpUMEpax) MPaKTUUECKOTrO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HHM Uil OOECIeYeHHUs
0€30MacCHOCTH TNpH OOpaIleHud ¢ [pudbopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsS 370pPOBbsi U COOJIOACHHUS HOPM DKOJOTUYECKOTO TIOBEJIECHUS B
OKpY>Kalolleu cpene;

OCYIIECTBIISATh TMOUCK HHGopManuu Qusndeckoro cojepxkanuss B VIHTepHeTe,
CaMOCTOSITENIbHO (POPMYTIUpPYsl TMOUCKOBBIM 3arpoc, HAXOAWUTh IYTH ONpEIEICHUS
JIOCTOBEPHOCTH TOJY4YEHHOW HH(GOpMAIlMM Ha OCHOBE HWMEIOMIMXCS 3HAHUA H
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BATh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUIl HayYHO-IOMYJSIPHYIO JIUTEPaTypy
bu3nYeCcKOTo colep KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHeT, Bi1aieTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, mpeoOpa3zoBaHus WHGOPMAlUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIICHNS HAa OCHOBE HH(OpMAaINK U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEpIKAHUS, MyOIMYHO TMPEACTaBIATH
pe3yabTaThl MPOSKTHON WIIM HCCIIEAOBATENBCKOM EATEIbHOCTH, IPU 3TOM I'PaMOTHO
WCIIOJIh30BaTh M3YYCHHBIH TOHATUHHBIN armapaT u3ydaemMoro paszaena (U3UKA |
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ y4y€ToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
Koutpoabubie IIpakTuueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchl
Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
1.1 ®dusuka - HayKa o one 2 brbmorexa LIOK
. 31 -H IIpu
K pHpo https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 O 2 1
FISHHCCIHE BEMITHHDL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/T TO3HAHUSA 2 1 bubnmorexa LOK
’ v A https://m.edsoo.ru/7f416194
Uroro no pazneny 6

Pa3znea 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUHU BellecTBa

21 CpocHie BellecTBa | bubmuorexa [JOK
. T HHUC B TB
p m https://m.edsoo.ru/7f416194
9 JIBMyKeHHEe B B3aMOACHCTBHE YaCTHII ) 1 bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
2.3 Arpera € COCTO elecTBa 2 bubmorexa [IOK
. T'aTHBI TOAHUS B TB
P t https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBe TeJl
buo OK
3.1 Mexannueckoe OBUXKEHUE 3 nomorexa [

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




Bbubnmuoreka [IOK

2 " 4
3 HEPIIAL, Macca, TIOTHOCTR https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
. .B 14
33 Crura. Buaer https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Hasnenue. [lepenaya napieHus: TBEPIbIMU 3 bu6mmoreka [IOK
’ TeJIaMH, JXKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
47 Tlannene KuwKoC 5 bubmuorexa [JOK
. BJICHH U TH
A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocpeproe nasnerme 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KMAKOCTH U raza Ha 7 bu6mmoreka [IOK
’ MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
bu6mmoreka [IOK
.1 P
> a60Ta u MONIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 TpocThie MeXaHH3MEI > https://m.edsoo.ru/7f416194
5.3 Mexanudeckas sHe 4 brbmorexa LIOK
. XadHNY S ODOHCPI'Uui
p https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12




8 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabusie IIpakruueckue
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3pen 1. TenioBble iBJIeHUSA
1.1 CrpoeHnue u CBOMCTBa BEIECTBA 7 Bubmnorexa LIOK
. TPOCHHUE U CBOMCTBA B TB
p = https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
CIVIOBHIE MPOUCCChl https://m.edsoo.ru/7f4181ce
Htoro no pasneny 28
Paznen 2. DiiekTpuyecKkue 1 MArHUTHbBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsibl. 3apssKeHHbIE 7 ) bubmmoreka [JOK
' TEJIa U X B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 IToCTOsTHHBIN 2JIEKTPUYECKHUNA TOK 20 2 7 htI/tIp::I;I/(;:.eeIilasci.ru 764181 ce
but6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHDIC ABTICHI https://m.edsoo.ru/7f4181ce
24 S EKTPOMA . 4 bubmuorexa [{OK
. JEKTPOMArHUTHAs UH, ust
p AYKIL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 14.5

I[TPOTPAMME




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabusie IIpakruueckue
NPOrpaMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pa3zgen 1. Mexanunyeckue siBJIeHUS
11 MexaHn4ecKOoe JBUKCHUE U CIIOCOOBI €TI0 10 | bubnuorexa [IOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SanMoAeHcTEHIE TEX https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3 10 3
AKOHBL coXpaneiua https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazjnen 2. MexaHuveckne K0JieOaHUS U BOJHbI
but6mmoreka [IOK
2.1 M 0 7 3
CXAITICCIHE KOICOaHHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAFIACCKHE BOTHH. JBYX https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Pa3znen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3pea 4.

CBeTOBBIC AIBJICHUS




bubnunorexa [IOK

4.1 2
3aKOHBI pacIIPOCTPAHEHUS CBETa 6 hits://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
4.2 JI
MHSBL H ONTHYCCKHE MPHOOPEL 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Pasznosxenue 6enoro cBeTa B CIIEKTP 3 2 https-//m.edsoo.ru/7f41 ada6
Htoro no pasneny 15
Pa3zpen 5. KBanToBbIe iBJICHUSA
51 " N 4 ) bubmuorexa [{OK
. CITyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htps://m.cdsoo.ru/7 41 ada6
but6mmoreka [IOK
52 (-TpoeHHe ATOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 Fnepbie peaxiuii / 1 https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 17
Pa3nea 6. IloBTopuTebHO-00001AI0IIM I MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE CONEePKAHUS 9 ) bubnuoTexa [{OK
’ Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHns

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOJE.
SIBnenus npuponsl. Gusnyeckue
SIBIICHUSA

https://m.edso00.ru/3¢9¢9366

Mexanndeckue, TeIIOBEIE,
AJICKTPUYECKHE, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

https://m.edsoo.ru/df1{6fb8

du3nueckue BEeTUINHBI U HX
U3MEpEHUE

https://m.edsoo.ru/6185¢e41e

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IIPU IIOMOIIU
KUJKOCTHOTO TEPMOMETPA U
JlaT4yrKa TeMneparyper"

https://m.edsoo.ru/2312¢9d7

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3y4aloT
npupoay. EctecTBeHHOHay4HbIN
MeToJ mo3Hanus. Onucanue
(bu3NYECKUX SIBICHUN C TTOMOILBIO
MoJeJen

https://m.edsoo.ru/384213a4

VYpok-uccnenosanue "[Iposepka
THUIIOTE3bI: JAaJbHOCTH nojéra
HIapuKa, MymeHHOTO
TOPH30HTAIILHO, TEM OOJIBIIE, YeM
OoJbIIie BhICOTA MmycKa'"

https://m.edsoo.ru/145e7ble




Crpoenue BemectBa. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KEHME YacTull BENIECTBA

https://m.edsoo.ru/bcdf4162

JIBY>KEHUE YacTHII BEISCTBa

https://m.edsoo.ru/dc28d455

10

ArperaTHbl€ COCTOSIHMSI BEILIECTBA

https://m.edsoo.ru/93dd87d7

11

B3anMocBs3b MeKy CBOMCTBAaMU
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI

https://m.edsoo.ru/bb22e4a5

12

Mexanudeckoe JBHKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBHOKCHHC

https://m.edsoo.ru/43ceab19

13

Cxopocts. Equnuiibl ckopoctu

https://m.edsoo.ru/fdd6¢394

14

Pacuer mytu 1 BpemMeHun
JIBUKCHHUSI

https://m.edsoo.ru/f1164e28

15

WNuepuus. 3akoH HHEPLUH.
B3anmoperictBue e Kak
IPUYMHA U3MEHEHUS] CKOPOCTH
JIBYDKEHUS Te

https://m.edsoo.ru/7b9b482¢

16

ITInotHoCTE BemecTBa. Pacuer
Macchel 1 00beMa Teja Mo ero
IIJIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaGopaTtopHnast pabota
«Ornpenenenue WIOTHOCTU
TBEPAOIO TEJIA»

https://m.edsoo0.ru/76611{89




18

Pemrenue 3agad mo reme
"ITnoTHOCTHE BelecTna"

https://m.edsoo.ru/3f769a5a

19

Cuiia Kak XapakTepHuCTHKa
B3auMoaercTBus Tei. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo0.ru/2546928c¢

20

JlaGopaTtopHnas pabora «/3yueHnue
3aBHCUMOCTH PaCTSIKEHUS
(medopmarnym) IpyKUHBI OT
IIPWIOKEHHON CUIIBD»

https://m.edsoo.ru/atbd9bdd

21

SBneuune tarorenusa. Cria
TKECTU

https://m.edsoo.ru/5f763ae9

22

CBs13b MEXly CUJION TSKECTH U
Maccoii Tena. Bec tema. Pemenue
3aga4 o reMme "Cuna Ttsoxkectr"”

https://m.edsoo.ru/511ca9df

23

Cuna TspKecTH Ha Ipyrux
manerax. Gusnueckue
XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/3841287b

24

N3mepenue cui. nnamometp

https://m.edsoo.ru/f663912d

25

Bec Tena. HeBecomocTtn

https://m.edso00.ru/594bb9cd

26

CrnosxxeHue AByX cull,
HAIIPaBJICHHBIX 10 OJHON MPSIMOM.
PaBHozelicTByrOImAas cuil

https://m.edsoo.ru/62elae35

27

Pemenue 3agad mo reme
"PaBHonelicTByromas cui"

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

28

TpeHue ckoNIbXEHUS U TPEHHUE
nokosi. Tpenue B npupone u
TEXHHUKE

https://m.edsoo.ru/8481b4bd




29

JlaboparopHas pabota «3ydenune
3aBUCUMOCTH CHJIBI TPCHUS
CKOJIBYKCHUS OT CHITBI JJABJICHUS U
XapakTepa COMPUKACAIOIIHXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/99ea5ef7

30

Pewienue 3agau Ha onpeneneHue
PaBHOJACHCTBYIONIEH CUIIBI

https://m.edsoo.ru/38b267b8

31

Pemenne 3amad mo Temam: «Bec
tenay, «['papudeckoe
nu300paxeHue cuny, «CHIIb,
«PaBHOIEUCTBYIOIIAs CHAID)

https://m.edsoo.ru/f2tbfbaa

32

KoHTposbHas paboTa mo TeMam:
«MexaHnuecKoe IBKCHHUE,
«Macca, II0THOCTEY, «Bec Temay,
«['paduueckoe n3obpaxeHue
cuny, «Cuiab»

https://m.edsoo.ru/33fe531c

33

JaBnerune. CriocoObl
YMCHBIICHUSA U YBCIIMYCHUA
JaBJICHUA

https://m.edsoo.ru/e56bd875

34

JlaBieHue raza. 3aBUCUMOCTD
JIaBJICHHMS ra3a oT 00bEMa,
TEMIIEPATYPHI

https://m.edsoo.ru/41e7cacb

35

[Tepenava naBneHus TBEPIBIMHU
TeJIaMH, JXUIKOCTSAMH U ra3aMu.
3akoH ITackana

https://m.edsoo.ru/ctb73461

36

JlaBiieHUE B )KUJIKOCTH U rase,
BBI3BAHHOE JICICTBUEM CHUJIbI
TSKECTU

https://m.edsoo.ru/8e8367b5




37

Pemenue 3amau mo teme
«JlaBeHre B )KUJIKOCTH U Ta3e.
3akoH ITackansa»

https://m.edsoo.ru/3c9f6fad

38

Coobmarommecs: cocysl

https://m.edsoo.ru/384621b8

39

I'mapaBamyeckuit mpecc

https://m.edsoo.ru/f6417ca4

40

Manomertpsl. IlopuiaeBoi
SKAUIKOCTHBII Hacoc

https://m.edsoo.ru/1£58766b

41

AtMmocdepa 3emu. [Ipuannbl
CyILLIECTBOBAHUS BO3YILIHON
000104KH 3eMiH. 3aBUCUMOCTh
aTMoc(epHOro JaBICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.eds00.ru/9249b692

42

Bec Bozmyxa. AtmochepHoe
JIaBJICHHUEC

https://m.edsoo.ru/ccd4dad5

43

N3mepenne armocdepHOro
napienus. OnsiT Toppuuenau

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTB aTMOC(epHOTO
JaBJICHHS OT BBICOTHI HAJT
YPOBHEM MOPsI

https://m.edsoo0.ru/6c48c524

45

bapomerp-anepoun.
ATMmocdepHoe TaBieHne Ha
pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemenue 3agad mo reme
"ATtmocdepHoe naneHue"”

https://m.edsoo.ru/c12835a8

47

JleficTBUE KMAKOCTH U raza Ha
MOTPY’KEHHOE B HUX TEJIO.
Apxumenona cuia

https://m.edsoo.ru/ac71c7fa




48

JlaboparopHnas pabota
«OrnpeneneHre BhITAIKABAOIICH
CHUJIbI, ICMCTBYIOIIECH Ha TEO,
MOTPYKEHHOE B KUIKOCTbHY

https://m.edsoo0.ru/3749d5¢cc

49

JlaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
BEca Teja B BOJIE OT 00BEMa
NIOTPY>KEHHOH B )KUAKOCTh YaCTH
Tena»

https://m.edsoo.ru/3c11398¢

50

IInaBanue Texn

https://m.edsoo.ru/celf25ac

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomerpa
WA KOHCTPYUPOBAHHUE JTOAKHU U
onpeaeneHue eé
Ipy30M0AbEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3agad mo remMam:
«IInaBanue cynos.
Bo3znyxomiaBanuey, «JlaBienue
TBEPABIX TEJ, )KUIAKOCTEU U
ra3oB»

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

53

Mexannueckas pabota

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

54

Momuocts. EquHuNEl MOITHOCTH

https://m.eds00.ru/4395592¢

55

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpH
noabEMe 1o JecTHure"

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

56

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha peruare

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




57

KontponsHas padora o teme
«/laBneHue TBepABIX TEN,
SJKUIKOCTEN U ra3oBy /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edso0o0.ru/3¢391d99

58

PesepBHblit ypok. Pabora ¢
TEKCTaMH 1o TeMe «/laBieHne
TBEPIBIX T, KHUIKOCTEH H
razoBy» / Becepoccuiickas
nmpoBepovHas paboTa

https://m.eds00.ru/76988618

59

Pbruaru B TexHuKe, OBITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBui
paBHOBECHSI pplUara

0.5

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

60

Pemenue 3amau mo teme
«Y Ccl0BUs paBHOBECHSI pblUara

https://m.edsoo.ru/6d1cdc72

61

Koaddumuent nonesnoro
JIEUCTBUS MEXaHU3MaA.
JlaboparopHnas paboTa
«M3mepenne KII/[ HakinoHHOI
TUTOCKOCTHY

0.5

https://m.edsoo.ru/8a91d11d

62

Pemrenne 3agau mo teme "Padora,
MotHocTh, KITJT"

https://m.edsoo.ru/ab3c7eaf

63

Mexanuveckasi SHEpPIUsl.
Kunetnyeckas u noteHuaibHas
SHEprus

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHUsI MEXaHUYECKOM

SHEPTUu

https://m.edsoo.ru/92e9efac




65

YPpOK-3KCIIEPUMEHT IO TEME
"DKcnepUMEHTAIbHOE
ompeieJICHuE U3MCHEHUS
KUHETUYECKON U ITOTEHIIHAILHOU
SHEPTHH MPHU CKATHIBAHUH TEJIa TI0
HAKJIOHHOM IIJIOCKOCTH"

https://m.edsoo.ru/fbb989ba

66

KoHnTposnbHast pabota mo teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

https://m.edsoo.ru/1a4d3478

67

PesepBHblit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MexaHn4eckoe aBmxeHue"

https://m.edsoo.ru/355411fe

68

Peseprubrit ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MomnHocTts. DHeprus"

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoxa Kontposabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYCHUSA
padoTsI padoThbI pecypchl

OCHOBHBIE TIOJIOKEHUS

1 MOICKYIAPHO-KIHETHACCIOM 1 https://m.edsoo.ru/4b6b1523
TCOPHU U UX OINBITHLIC
MOATBEPKIACHUS
M

2 acca 11 pasMep aToMoE 1 1 https:/m.edsoo.ru/5 1284758
MOJICKYJT
Mopaenu TBEpIOro, JKUAKOTO U

3 raz000pa3HOro COCTOSTHUMN 1 https://m.edsoo.ru/7236c919
BEIIECTBA
OOBbsicHeHHEe CBOHCTB TBEPOTO,
KUJKOTO B Ta3000pa3HOTO

4 COCTOSTHUH BEIIEeCTBAa HA OCHOBE 1 https://m.eds00.ru/94849842
MOJI0KEHUH MOJIEKYJIIPHO-
KMHETUYECKON TEOpHH
K

5 PHCTAILIIHNCCKHC H AMOPHHEIC 1 https://m.edsoo.ru/5d25b3dd
Tena
C .

6 MATHBAIE M KATIUHIPHOCTE 1 https://m.edsoo.ru/8bb5494b
IToBepXHOCTHOE HATSKEHUE

7 TennoBoe pacMpeHnue U CKATUE 1 https://m.edsoo.ru/42dc6eaf
Temmneparypa. CBs3b

8 TEMIIEpPaTypbl CO CKOPOCTHIO 1 https://m.edsoo.ru/767b611b

TCIIJIOBOT'O IBMIXXCHMSA YaCTHI]




Buytpennss sneprus. Criocoobt
V3MEHCHUS BHYTPCHHEW SHEPTUH

https://m.edsoo.ru/7al61b6d

10

Bunael renonepenaun

https://m.edsoo.ru/e5c7ce2c

11

Ypok-koH(pepeHus
"[IpakTHUECKOE UCIIOIB30BAHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHaJioB B LENAX
sHeprocoepexeHus"

https://m.edso00.ru/47298c48

12

KonnuecTBO TEIUIOTHL. Y aenbHas
TEIIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEeHHE TEIUIOBOTO OanaHca.
TemnooOMeH 1 TEII0BOE
paBHOBecHe

https://m.edsoo.ru/6aef5eca

14

JlaboparopHas paboTa
"UccnenoBaHue IBIEHUS
TEII000MEHA MPU CMEIIMBAHUU
XOJIOAHOM U ropsiueit BobI"

https://m.edsoo.ru/b1634a45

15

Pacuer konmmuecTBa TEIUIOTHI,
HE00XO0IMMOTO JJIsl HArpeBaHUs
Tella U BBIACTISIEMOTO UM TIPU
OXJIAKICHUH

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHou
TEIJIOEMKOCTH BelecTBa"

https://m.edsoo.ru/aabf9721

17

DOHeprus TornBa. Y 1enbHas
TEIJIOTa CTOPAHUSI

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




18

[LnaBnenue u oTBEpICBaHUE
KPUCTAJUIMYECKUX TEJl. Y IeJIbHAs
TEIJIOTA IUIABJICHUS

https://m.edsoo.ru/5¢93abab

19

JlaboparopHas paboTa
"Onpenenenue yaeabHou
TEIUIOTHI IIIaBJIeHus abaa"

https://m.edso00.ru/9cb89b68

20

[Tapoo6pa3zoBanue u
KoHzeHcauus. Mcnapenune

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

21

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U
KOH/ICHCALlUU. 3aBUCUMOCTb
TEMIEPATypPbl KHIIEHUS OT
aTMoc(hepHOro naBiIeHUS

https://m.edsoo.ru/e4c6ee3f

22

BrnaxnocTs Bo3myxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIbHOU
BJI&KHOCTH BO311yxa"

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

23

Pemenue 3a1a4y Ha onpe/ieieHue
BJIQXKHOCTH BO3]IyXa

https://m.edso00.ru/9197285d

24

[TpuHIMTIBI PaGOTHI TETIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CrOpaHus

https://m.edsoo.ru/al4fldbc

25

KII/I remioBoro aBUraTens.
TennoBbie ABUTATENH U 3aIIUTA
OKpYKarollel cpeabl

https://m.edsoo.ru/c1c67641




26

3aKOH COXpaHEHMsI U
HpEeBpaIleHNs YHEPTUH B
TETIJIOBBIX MTPOIIEccax

https://m.edso00.ru/89535ae3

27

IToaroroBka Kk KOHTPOJIBHOMN
pabote o Teme "TerioBbie
siBIIeHUs. 1I3MeHeHune arperaTHbIx
COCTOSIHUU BenrecTna"

https://m.edsoo.ru/dfea43fc

28

KontponsHas pabora o teme
"TemnnoBblie sBneHus. MI3MeHeHue
arperaTHbIX COCTOSHUMI
BelecTna”

https://m.edsoo.ru/64eb961f

29

OnekTpusanus tei. [[Ba pona
3JIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccienoBanue
"OnexTpuzauus Tea UHAYKIUEH 1
MIPU COMTPUKOCHOBEHUH"

https://m.edsoo.ru/1de2abdc

31

B3anmopeiictBre 3apsoKeHHBIX
ten. 3akoH Kynona

https://m.edso00.ru/9753¢836

32

DNEKTPUUECKOE MOJIE.
Hanpsi>keHHOCTB JIEKTPUYECKOTO
noJs. [IpuHnun cynepno3unuu
3JIEKTPUYECKUX TI0JIEH

https://m.edsoo.ru/46777142

33

Hocutenu snexktpruyueckux
3aps0B. DJIEMEHTapHBIN 3apsl.
Crpoenue atoma

https://m.edsoo.ru/d5afc8eb

34

[TpoBOAHMKY U TUAIIEKTPUKH.
3aKOH COXpaHEHHUS
IIEKTPUUYECKOTO 3apsiia

https://m.edsoo.ru/f2d4al34




35

Pemenue 3ana4u Ha npuMeHEHUE
CBOMCTB 3JIEKTPUUYECKUX 3aPsII0B

https://m.edsoo.ru/5e7ea9cc

36

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyuiecTBoBanusA. Mictounnku
INEKTPUUYECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

JlelicTBUA 3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "Jleiicteue
AJICKTPUUYECKOTO TTOJISI Ha
MPOBOJHUKH U JUAIEKTPUKHU"

https://m.edsoo.ru/1b724c3e

39

DNEeKTpUYECKU TOK B METa/LIaX,
KUAKOCTAX M razax

https://m.edso0.ru/23935322

40

DJIeKTpuyecKas 1enb U eé
COCTaBHEBIE YaCTH

https://m.edsoo.ru/el9acc53

41

Cwuita Toka. JlabopaTopHas pabora
"NU3MepeHne u peryaupoBaHue
CUJIbI TOKa"

0.5

https://m.edsoo.ru/d67176b6

42

DNeKTprYecKoe HampsHKEHUE.
Boast™merp. JTabopaTopHast
pabora "M3mepenue u
peryiupoBaHue HanpsHKeHUs "

0.5

https://m.edsoo.ru/6a219ef8

43

ConpoTusieHne NPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edso00.ru/98c11226

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTB 3JIEKTPUYECKOTO
COIIPOTHUBJICHUS IPOBOJAHUKA OT
€ro JUTMHBI, TUTOIIA N

https://m.edsoo.ru/8852b3cf




MOTNIEPEUHOT0 CEYEHUS U
Marepuaia"

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma ais
y4acTka 1enu

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

46

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO uepe3
PE3UCTOp, OT COTMPOTUBIICHUS
pe3ucropa 1 HalpsDKEHUS Ha
pe3uctope"

https://m.edsoo.ru/8tbc7c5a

47

ITocaenoBaTensrHOE U
napajuieIbHOE COSIUHEHUS
MPOBOJHUKOB

https://m.edsoo.ru/731f4d541

48

JlaGopaTtopHnas pabota "IIpoBepka
IpaBUJIa CJI0KEHUS HAIPSHKEHUN
IIPU MIOCJIEIOBATEEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopHnas padota "IIpoBepka
MpaBuJIa JJisl CUJIBI TOKA MPH
napajyuieIbHOM COEIMHEHUN
pe3ucTopos"

https://m.edsoo.ru/6b9{d546

50

Pemenue 3aga4 Ha IpUMEHEHUE
3akoHa Oma JJ1s1 pa3IudHOTO
COCTMHEHHS TIPOBOTHUKOB

https://m.edsoo.ru/24e36972

51

PaboTa 1 MOUTHOCTB
INEKTPUUYECKOTO TOKA. 3aKOH
xoyns-Jlenna

https://m.edsoo.ru/821{4c5b




52

JlaboparopHnas pabota
"Onpenenenue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66

53

DNeKTpUYECKHe LEenu U
HOTPEOUTENH FIMEKTPUIECKON
sHepruu B O6bITYy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIE MAarHUTHI, UX
B3aMOJIENCTBUE

https://m.edsoo0.ru/6e766¢29

55

VYpok-uccienoanue "M3yuenne
MOJIEH ITIOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe nosie. MarautHoe
oJie 3eMJIM ¥ €ro 3HaYEeHUE IS
’KA3HU Ha 3eMiie

https://m.edsoo.ru/34fb13d5

57

IToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "DIeKTpHUECKHEe
3apsiibl. 3apsyKEHHBIE TeJla U UX
B3auMonencTBus. I10CTOSHHBIN
AIEKTPUYECKUM TOK"

https://m.edsoo.ru/325ebb45

58

KonTtponsHas pabora o teme
"DnexkTpuueckue 3apsabl.
3apspKEeHHbIE Tela U UX
B3auMoaencTBus. I1oCTOSHHBIN
AJIEKTPUIECKUN TOK" /
Bceepoccuiickas npoBepoyHast
pabota

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

59

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TemMe "l[locTosHHBIIM
AJIEKTPUIECKUN TOK" /

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




Bcepoccuiickas npoBepoyHas
pabota

60

OmneIT OpcTena. MaruuTHoe 1mose
JNEKTPUUYECKOT0 TOKa MaruutHoe
110JI€ KaTyIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[TpruMeHeHne 31eKTPOMarHuToB B
texHuke. JJaboparopnas padora
"N3y4yeHue neicTBUsI MarHUTHOTO
10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DIIEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp3oBanue
3JIEKTPOJIBUTaTENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tparcnopre. JlabopaTopHas
pabota "KonctpyupoBanue u
u3ydeHre padoThI
3neKTpoaBuraress"

https://m.edso00.ru/9¢99a4b7

63

Onbitel @apazes. 3akoH
3JIEKTPOMAarHUTHOM MHIYKIIUU.
IIpaBuio Jlenna

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

64

Dnektporereparop. CrocoOs
MIOJIYYECHUS DIIEKTPUIECKOU
SHEPruu. DNEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPruu

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOJIBHOM
pabote no Teme "DIeKTpHUECKHEe
U MarHUTHBIE IBIeHUA"

https://m.edsoo.ru/e35¢6336




66

KonTtponsHas padora o teme
"DNeKTpUYECKUE U MATHUTHBIE
ABJICHUS"

https://m.edsoo.ru/fc544d96

67

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBrie
ABJIEHUS"

https://m.edsoo.ru/7d3485¢1

68

Peseprubrit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarHuTHble
ABJIEHUS"

https://m.edsoo.ru/46a7afas

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcsl

MexaHuueckoe OBUKEHUE.
MarepuanbHast TOUKa

https://m.edsoo.ru/54c98fca

CucreMa otcueTa.
OTHOCUTEBEHOCTE MEXAaHUUECKOTO
TIBUOKEHUSA

https://m.edsoo.ru/5¢869dc5

PaBHOMEpHOE IIPSMOJIMHEWHOE
JBUYKEHUE

https://m.edsoo.ru/bc342e86

HepaBHOMepHOE NpsIMOIUHENHOE
neukenue. Cpenusisa u
MIHOBEHHAas1 CKOPOCTh

https://m.edsoo.ru/9d51e741

[Ipsmonunelinoe
PaBHOYCKOPEHHOE JIBUKEHHUE.
Yckopenue

https://m.edsoo.ru/cbb4116b

CKopoCTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOT'O JABMKEHHUSI.
I'paduk ckopocT

https://m.edsoo.ru/2c456185

Jlaboparopnas pabota
"OnpeneneHne yCKOpeHus Tena
MIPU PABHOYCKOPEHHOM JIBIKECHUH
10 HAKJIOHHOW IJIOCKOCTH"

https://m.edsoo.ru/dfd66c69

CBoOonHoe nagenue teir. OnbITh
Tanmunes

https://m.edsoo.ru/163cf472




PaBHOMEpHOE ABUKEHUE 110
okpyxxHocTH. [lepnos u yactora

9 . https://m.edsoo.ru/7a978b7a
oOpanienus. JInHeiHas 1 yrioBas
CKOpPOCTH

10 LleHTpOCTpPEMUTENBEHOE YCKOPEHUE https://m.edsoo.ru/21f74al3

11 Hepeaiit saxor Heiotora. Bexrop https:/m.edsoo.ru/8776289d
CHJIbI
Bropoii 3akon HerotoHna.

12 5 https://m.edso00.ru/6b639d94
PaBHOpelicTBYIOIIAsA cHiia
T i H .

13 PETHIL SAKOH HIbIoTOHa https://m.edsoo.ru/6155617¢
Cynepno3uuus cui

14 Pewtertne 3a1a1 Ha npuMeHeHie https://m.edsoo.ru/52e¢8393d
3ak0HOB HproTOHA

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

16 CLLICHHC 3731 110 Teme «( i https://m.edsoo.ru/3bf34e6¢
YIIPYTOCTH
JlaboparopHnas pabora

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/aabe6bbc3
MIPYXAHBD»

18 Cuna TpeHus https://m.edsoo.ru/67bcdetb
P

19 CLLICHHC 3731 10 TeMe «( i https://m.eds00.ru/97¢5¢938
TPEHUS
JlaboparopHnast pabora

20 "Onpenenenue ko3 duimeHTa https://m.edsoo.ru/78ff698c
TPEHUsl CKOJIbXKEHUs"
Pemrenue 3agad mo teMe "3aKOHBI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885¢c63el

Tpenus"




22

Cua TSKeCTH U 3aKOH
BCEMHPHOTO TATOTCHHUSI.
YckopeHnre cBOOOTHOTO TMaICHUS

https://m.edsoo.ru/c4cba3c3

23

VYpoxk-koHpepenuus "JIBrxenue
TeJ BOKPYI I'PaBUTAllHOHHOTO
nenrpa (CosHevHasi cucTeMa).
INanaxtukn"

https://m.edsoo.ru/6a48e5¢c3

24

Permrenne 3agau mo reme "Cuia
TSOKECTH U 3aKOH BCEMUPHOTO
TaroreHus"

https://m.edsoo.ru/8b4d9183

25

[lepBas kocMHuyecKas CKOPOCTb.
HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBeCcHEe MaTepruabHOM TOUKH.

AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAIlICHUS.
MowmenT cuibl. LleHTp TskecTn

https://m.edsoo.ru/a351cela

27

PaBHOBeCcHEe MaTepruanbHOM TOUKH.

AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAIICHUS.
MowmeHT cuinsl. LleHTp TsKECTH

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

28

Pemrenne 3agad mo reMe "MOMEHT
cunsl. Llentp Tsxectn"

https://m.edsoo.ru/77b2c6¢c5

29

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme "MexaHu4ecKoe
nBkeHue. Bzaumopeiicteue ten"

https://m.edsoo.ru/2bafb487




30

KonrponsHast pabora o Teme
"MexaHn4YeCcKO€e IBUKEHUE.
BsaumopetictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tena. UMIyasc CUisl.
3aKOH COXpaHEHUS UMITYJIbCA.
Yipyroe u Heynpyroe
B3alMOJIECICTBUE

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

32

Pemenue 3agau mo teme "3akoH
COXpaHEHHUs uMmIyinca'

https://m.edsoo.ru/c3cceebl

33

Ypok-koupepenius "PeakTuBHOE
JBH)KEHUE B MPUPO/JIE U TEXHUKE"

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

34

Mexannueckas pabora u
MOIIHOCTh

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

35

PabGota CHIIBI TSHKECTH, CHITBI
YIIPYTrOCTH W CUJIBI TPCHUS

https://m.edsoo.ru/d7a7c¢555

36

JlaboparopHnas pabora
«Omnpenenenrie pabOTHI CHITBI
TPEHUS IPU PaBHOMEPHOM
ABHUKCHUHU TCJ1a 110
TOPU30HTAIBLHOU MOBEPXHOCTH

https://m.edso00.ru/667c837¢

37

CBs13b DHEPTUU U pabOTHI.
[ToreHmansHas 3HEprust

https://m.edso0o0.ru/84817179

38

Kunernueckas sneprus. Teopema
0 KHHETUYECKOW SHEPTUU

https://m.edsoo.ru/24d61ab5s

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe

https://m.edsoo0.ru/24661129

40

Jlaboparopnast padota «3yuenue
3aKOHA COXPAHEHUS SHEPTHI»

https://m.edsoo.ru/48838ca3




41

KonebarenbHoE IBUXKEHUE U €T0
XapaKTePUCTHKU

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

42

3aryxaromue KoneOaHusl.
BrinyxieHHbIe KoJeOaHusl.
Pe3onanc

https://m.edsoo.ru/ad17{942

43

MaremaTuuecKuil U NPy KUHHBIA
MasiTHUKU

https://m.edsoo.ru/4a6aa385

44

Ypoxk-uccienoBanue
«3aBUCUMOCTB TIEpUOAa
KoJIeOaHMH OT JKECTKOCTH
MIPY>KUHBI U MACChI TPy3a»

https://m.edsoo.ru/b1c7271b

45

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

https://m.edsoo.ru/8544337¢

46

Jlaboparopnas pabota
«OmnpeneneHue 4acToThl U
nepuo/ia KojaebaHuil npyXMHHOTO
MasiTHUKa»

https://m.edsoo.ru/bald1d48

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH MEPUOJIA
Kosie0aHUi TPy3a, MOABEIICHHOTO
K HUTH, OT MaccChl Ipy3a»

https://m.edsoo.ru/5d34e65f

48

Mexanuueckue BOIHEL. CBOMCTBA
MexaHn4decKkux BoJH. [IpogoasHbIe
nu HOHepe‘{HLIC BOJIHBI

https://m.edsoo.ru/8ed367¢7

49

VYpok-koHhepeHIus
"MexaHn4eckre BOJIHBI B TBEPIOM
Teire. CelicMuYecKue BOJTHEBL"

https://m.edsoo.ru/ebd8d7b6




50

3ByK. Pacnipoctpanenue u
OTpa)KCHHE 3BYKa

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

51

Ypoxk-uccnenoBanue
"HabnroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edsoo.ru/2b951238

52

I'poMKOCTb 3ByKa M BHICOTA TOHA.

AKYCTUYECKUI PE30HAHC

https://m.eds00.ru/699¢3612

53

Ypok-koupepenius "YIpTpa3zByK

1 nH(Dpa3ByK B IPUPOJE U
TeXHUKe"

https://m.edsoo.ru/ffc5cbba

54

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHudyeckue
Kosie0aHusl U BOJHBI"

https://m.edsoo.ru/b347159¢

55

KonrponsHast pabora o Teme
"3aKOHBI COXPAHEHHUS.
Mexannueckue KojaebaHus u
BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DNEeKTPOMarHuTHOE MOJIeE.
DNEKTPOMarHUTHHIE BOJIHbI

https://m.edsoo.ru/45bbd19b

57

CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

VYpoxk-koHpepenuus "kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanme
AJIEKTPOMArHUTHBIX BOJIH TSI
COTOBOH CB3H"

https://m.edsoo.ru/48f68a2d




59

VYpok-uccienosanue "Mzyuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJH
C TIOMOILIbI0O MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3ama4d Ha OMMpCACIICHUC
YaCTOThI U OJIMHBI
BHGKTPOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHasl Ipupoaa
cBera. CkopocTh cBeTa. BonHoBBIE
CBOMCTBA CBETA

https://m.edsoo.ru/ecb99257

62

Hcrounnku cBera.
[Ipsmonunelinoe
pacnpoCcTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)KEHHsI CBETA. 3epKaia.
Pemienue 3aga4 Ha npUMEHEHUE
3aKOHA OTPaXKCHUSI CBETa

https://m.edsoo.ru/45e9f872

64

[Ipenomnenue cBera. 3aKoH
MPEIOMIICHUS CBETa

https://m.edsoo.ru/3c5ff9f5

65

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcnoap30BaHuEe IOJIHOTO
BHYTPEHHETO OTPaKECHUS B
OINITHYECKUX CBETOBOJIAX

https://m.edsoo.ru/4e43afa2

66

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
yIJIa OpeJIOMIIEHUS. CBETOBOTO
JIy4da OT yrjia maJICHUsd Ha I'paHULC

"BO3yX-CTEKJIO

https://m.edsoo.ru/835faed9




67

VYpoxk-koH(pepeHuus
"Mcnonp30BaHNE MOJHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/2ce88641

68

JInnzel. OnTuyeckast cuia JIMH3EI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenne nzodpakeHuii B
JIMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaboparopHnas pabora
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOW CHITBI
coOuparomien THH3bI"

https://m.edsoo.ru/911a47cb

71

Ypok-koupepenius "OnTudeckue
JIUH30BBIC TIPHOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 xak ontnyeckast CUCTEMA.
3penue

https://m.edsoo.ru/d7aa88af

73

Ypok-koudepennus "JlehekTs
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/4dc7b213

74

Paznosxenune Genoro ceeta B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaJbHBIX I[BETOB.
Hucnepcus cBera

https://m.edsoo.ru/6eb8b874

75

Jlaboparopnas pabota "OnbITHI 11O
pasoKeHUIO 0eI0ro CBeTa B
CIEKTpP U BOCHPHUATHUIO L[BETA
MIPEeIMETOB MPHU UX HAOIIOIEHUU
4yepe3 I[BETOBbIe GUIbTPHI"

https://m.edsoo.ru/b4867994




VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: TUCIIEPCHUS, https://m.edsoo.ru/1b4e5e94

uHTepdepentus u qudpakmms"
P

77 Ombrret Pesephopaa n https://m.edsoo.ru/c36eftb5
IUTaHEeTapHas MOJIENIb aTOMa

78 Moctynatst bopa. Mozens atoma https://m.edsoo.ru/d5e656ba
bopa
HcnyckaHue 1 OTJIONIEHUE CBETa

79 atromoM. KBantel. JIuneiiuaroie https://m.edsoo0.ru/9tb5689b
CICKTPBI
VYpoxk-npaktukym "Habmonenue

80 | https://m.edsoo.ru/83b9a577
CHEKTPOB UCITyCKaHUS

81 PammoakTBHOCTE U €€ BUIBI https://m.edsoo0.ru/8e724769

82 CTPOCHHE ATOMHOTO A1pa. https://m.edsoo.ru/2d85bef3
Hyknonnas Mmogens
P )

83 AAHOAKTHBHRIC MPCBPATICHIT https://m.edsoo.ru/8b56a71d
M3oTonsl

84 'I"emeHHe ST TIO TEMe: " https://m.edsoo.ru/f241bbdc

PannoakTrBHBIC IPEBpAIICHHS

85 [Tepuona moypacnana https://m.edsoo.ru/523a9317
VYpoxk-koHpepeHuus

86 "PamnoakTHBHBIC U3TyYEHUS B https://m.edsoo.ru/4eadf6ed
IIPUPOJE, MEAULIMHE, TEXHUKE"
S nepHbie peakunu. 3aKOHBI

87 COXPaHEHUS 3apsI0BOTO U https://m.edsoo.ru/c4cbe7ee
MacCOBOT'O YHCEIT
6] )

88 HEPIHA CBASH ATOMHBIX SAEp https://m.edsoo.ru/734f11cl

CBs3p MacChl U SHEPTUHU




&9

Pemrenue 3agad mo reMme
"AnepHbie peakuun"

https://m.edsoo.ru/5efa6f52

90

PeaKI_II/II/I CHUHTC3a U JCJICHUA AACP.

Ncrounuku sHeprun ConHua u
3BE3

https://m.edsoo.ru/2d7262¢2

91

VYpok-koudepennus "SAnepHas
sHepreTuka. JleincTus
palMOaKTUBHBIX U3Ty4YEeHUH Ha
JKUBbIE OPraHU3MBbI"

https://m.edsoo.ru/bd4bbese

92

[ToaroToBka Kk KOHTPOJIBLHOU
pabore 1o Teme
"DNEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBnIe sBIeHUS"

https://m.edsoo.ru/d9f1261a

93

KontponbHas padoTa mo teme
"DNEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

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

94

[ToBTOpeHme, 0600IIEHNE.
JlaGopaTopnbie paboThI 1O KypCy
"BzaumonerictBue ten"

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

95

[ToBTOopenue, o6o0ICHNE.
Pemenue pacueTHbIX 1
KauecTBEHHBIX 3aj[ay 10 TeMe
"TemnoBbie mpouecch”

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, o6o0ICHNE.
Pemrenne pacueTHsIX U
Ka4eCTBEHHBIX 3a]1a4 10 TEME
"KIIJI TermoBsIX aBurarencii'”

https://m.edsoo.ru/28{67bc4




97

[ToBTOpenue, o6o0ICHNE.
Pemenue pacyeTHbIX 1
KauecTBEHHBIX 3a7[ay 10 TeMe
"KII/ snexkrpoycTaHOBOK"

https://m.edso00.ru/3994911

98

[ToBTOpenue, o6o0ICHNE.
JlaboparopHbie pabOTHI 1O KypCy
"CBeToBbI€ SIBICHUS "

https://m.edsoo.ru/1¢d92c¢22

99

[ToBTOopenue, 0600menue. Pabora
C TEKCTaMH 110 TeMe ""3aKOHBI
COXPAaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/f7e3{69d

100

[ToBTOpenue, o600menue. Pabora
¢ Texkctamu 110 Teme "Konebanus u
BOJTHBI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 1o TeMme "CBeTOBBIE
sBiIeHus"

https://m.edsoo.ru/5986dca?

102

[ToBTOopenue, 0600menue. Pabora
¢ Tekctamu 1o Teme "KBaHToBas n
snepHas pusuka"

https://m.edsoo.ru/6d32eedf

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHON NPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMSI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

pasinyaTth ABJIICHHUSA IO OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-IGCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4Hciie GU3NYECKUE SIBICHUS B IPUPOE,
IIPU 3TOM HEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yU4eOHYIO, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3UUIECCKUX SIBJICHUI

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBIICHHS,
UCHOJb3ysd (PU3MUECKHE BEIUYMHBI, MpPHU ONMCAHUU IPABUIBHO
TPAaKTOBaTh (U3NYECKUH CMBICT UCIOJIb3YyEeMBIX BEIMYUH, HX
00O3HAueHUs M €IUHHULBl (U3NYECKUX BEJIMYUH, HAaXOIUTh
(dbopMynbl, CBS3BIBAIOUINE JaHHYIO (U3UYECKYI0 BEIUUYHMHY C
APYTUMH BEIMYUHAMHU, CTPOUTH IPa)UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKHE SIBICHUS U MPOLIECCHI,
UCIIOJIb3YSl M3Y4YCHHbIE 3aKOHbBI, MPHU 3TOM JaBaTh CIIOBECHYIO
(GOpMyIUPOBKY 3aKOHAa H 3alHChIBaTh €ro MaTeMaTHYeCKOe

BBIpaKCHHE

1.6

OOBSICHATh (PU3MUECKUE SBICHUS, IPOLIECCHl U CBOWCTBA TEJ, B TOM
4lyclie M B KOHTEKCTE CHUTyalMil IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh INPUUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 | — 2 Jorm4eckux mIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3UYECKUX SIBICHHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

peuiaTh pacy€THbie 3a7auu B 1 — 2 EeWCTBUS, UCTIONB3YS 3aKOHBI U

dbopMynbl, cBsi3bIBatOLIME (U3MUECKHE BEIMYMHBI: HA OCHOBE




aHaJIM3a  yCJIIOBUS  3aJa4d  3alMChIBaTh  KPaTKOE  YCIIOBHE,
MOJCTABIATh (PU3UUECKUE BEIMYMHBI B (DOPMYNIBl U TPOBOIUTH
pacu€Tbl, HAXOIUTh CIPABOYHBIC JaHHbIE, HEOOXOAMMBIE IS
pelieHns  3afad, OLCHMBAThb PEATUMCTUYHOCTh  IOJY4YEHHOU

(hM3UYECKON BETMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH TTOMOIIH
(bI/ISI/I‘-ICCKI/IX METOOAOB, B OIIHMCAHUM HCCICOOBAaHHUA BbIACIATH
MpOBEpsiIeMOE  MpEAnoyioKeHue  (TUmoresy),  pasiaudarb |
MHTEPIPETUPOBATh MOJTYyYEHHBI pe3yabTaT, HaXOJUTh OUIMOKU B

XOJ¢€ oIibITa, ACJIAaTh BEIBOJBI 110 €I'0 pE3yJIbTaTaM

1.9

NPOBOANUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUH WIN
¢u3nueckux  CBOMCTB  Tem:  (GopMyIuMpoBaTh  MPOBEPSIEMBIC
NPEANONIOKEHUS,, COOMpaTh YCTAaHOBKY W3  IPEIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJHATDH IMPAMBIC U3MCPCHUS C UCIOJB30BAHUEM AHAJIOTOBBIX U
nu(poBbIX TPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C yU4ETOM

3aJJaHHO} a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTH  MCCJICIOBAHWE 3aBHUCHMOCTH OJHOW  (DHU3HMYECKOM
BEJIMYUHBI OT JIPYroil C HCIONb30BAHUEM TNPSMBIX H3MEpEHUi,
y4acTBOBATh B IUIAHMPOBAHWU Y4EOHOTO HMCCIIEIOBaHUSA, COOMPATh
YCTAaHOBKY W BBINOJHATH WM3MEPEHUS, CIeAys MPeIoKEHHOMY
wiaHy, (UKCHpOBAaTh pPE3yAbTAaThl MOJTYYEHHOH 3aBHCHMOCTH
($u3NYEeCKUX BEMUYMH B BUJE NPEIOKEHHBIX TAOIUIl U TpadHUKOB,

ACJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBaHUA

1.12

MPOBOANTHh KOCBEHHBbIE M3MEpEHHUsI (U3UYECKUX BEIMYUH, CIEays
MPEIJIOKEHHON HMHCTPYKLMHU: TPU  BBIIOJHEHUM M3MEPEHUN
coOupaTh IKCHEPUMEHTANbHYIO YCTAaHOBKY M BBIYMCISATH 3HAUECHUE

HCKOMOM BEJIMYUHEI

1.13

coOyogaTh MpaBWia TEXHUKHM O€30MacHOCTH IMpu  paboTe ¢

abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh IMPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOWCTB, XapaKTepU30BaTh IMPUHLMIILI JEHUCTBUS HW3Y4YCHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX OIMCAHUS,
UCTOJb3ys 3HAaHUS O CBOWCTBAaX (M3MYECKHX SBICHUH W

HEe0OXouMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOIAUTL TIPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TIPUMEpPAX)
NPAaKTUYECKOTO  HCIIONIb30BAaHUS  (PU3MYECKUX  3HAHUM B
MMOBCETHEBHON KW3HM i1 oOecrieueHuss Oe30MacHOCTH TP
oOpameHuu ¢ TpuOOpaMU U TEXHUYECKUMHU yCTPOWCTBAMHU,
COXpaHEHHS 370pPOBbS M COOJIOACHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MH(popManuu B ceth MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIMXCA 3HAHUU U IIYTEM CPABHEHUs Pa3iIU4HBIX MCTOYHUKOB
BBIJIEJIATE MHPOPMALUIO, KOTOpask SIBJISAETCS MPOTUBOPEUYHUBOM MM

MOJKET OBITh HETOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a1aHUI
HAy4YHOTIOMYJIAPHYIO  JIUTEpaTypy (PHU3MYECKOro  colepiKaHus,
CIpaBOYHbIE MaTepHallbl, pecypcbl ceTu VHTepHET, BiIaxeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMALIUY U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKUE MTMCbMEHHBIE  YCTHBIE COOOIICHNUS
Ha OCHOBe 2 — 3 WuCTOYHMKOB wuHpopManuu ¢(U3HIECKOTO
coJZiep>KaHusl, B TOM YHUCIIe MyOIMYHO Jes1aTh KPaTKhe COOOIIEHUS O
pe3yabTatax MPOEKTOB WIM Y4YEOHBIX MCCIEJOBAHUM, MPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IOHATUHHBIM ammapar Kypca

(bU3KKH, CONPOBOXKIATH BHICTYIIJICHUE MPE3eHTaue

1.19

OpU  BBIMOJHEHHMM  yYEOHBIX TNPOEKTOB M HCCIICAOBAHHIMA
pacmipenenaTb OO0S3aHHOCTH B TpPyIIEe B COOTBETCTBUH C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTb 3a BBIIIOJHCHUECM IIJIaHaA
JNEHCTBUI, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIad B
ACATCIIBHOCTH I pyHHBI, BI:ICTpaI/IBaTB KOMMYHI/IKaTI/IBHOC

B3aMMO/ICIICTBHE, YUNTHIBAsI MHEHHE OKPYXKAIOIINX

8 KVIACC

Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.1

HUCIIOJIB30BAaTh IIOHATUA




1.2

pasinyaTth ABJIICHHUS IO OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-I€CKOC SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SIBICHUNA B
OKpY’KaloIlleM MHUpE, B TOM 4Hciie GU3NYECKUE SIBICHUS B IPUPOE,
IIPU 3TOM HEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECCKUX SIBJICHUI

1.4

OMUCHIBATh HM3yUEHHBIE CBOICTBAa Tel M (PHU3MUECKHE SBIICHUS,
UCTOJB3ysd (PU3MUYECKHe BENUYMHBI, MPHU OMHCAHUU IPABUIBHO
TpakToBaThb  (PU3MYECKUI  CMBICT  HCIOJB3YEMbIX  BEIUYHH,
0o0O3HaueHUs ¥ eIWHHUIBI (U3NYECKHX BEJIMYUH, HAXOJUTh
(bopMyIbl, CBS3bIBAIOLINE JAaHHYIO (U3MYECKYI0 BEIUYHMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKK N3y4EHHBIX 3aBUCUMOCTEH

(hUBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKHE SBJICHUS U MPOLIECCHI,
WCIIONb3Yysl M3YUYEHHbIE 3aKOHBI, MPU 3TOM [IaBaTh CJIOBECHYIO
GOopMyNUpOBKY 3aKOHa M 3alHChIBaTh €ro MaTeMaTH4YecKoe

BBIPAKECHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCH] M CBOMCTBA TE€J, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3
1 — 2 normyeckux 1IAroB ¢ NMOMOLIBI0 1 — 2 M3yyEeHHBIX CBOMCTBA

bu3nyecKkux sSBICHUN, GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pelartb pacy€THbIC 3aa4 B 2 — 3 IEUCTBUS, UCIIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3MUECKHE BEIUYUHBI: HA OCHOBE
aHaJIM3a YCJOBHS 3aJ]auM 3aMUChIBATh KPATKOE YCJIOBUE, BBISBIATH
HCAOCTATOK JAaHHBIX JIA PCHICHUA 3adadvu, BI:I6I/IpaTB 3aKOHBbI U
dbopMy1bl, HeoOXOIUMBIE AJis €€ pelleHus, MPOBOAUTH PacuéThl U
CpaBHUBATL IIOJTYYCHHOC 3HAUYCHUC (1)H3H‘-I€CKOI7I BCIIMYHNHBI C

N3BCCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh IMpPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(U3MYECKUX METOJIOB, HCHOJb3ysl OINHUCAHWE HCCIICIOBAHUS,
BBIICTISITH IPOBEPSEMOE MIPEATNONIOKEHHUE, OLICHUBATh MPAaBUILHOCTh

nopsiaka nmpoBCACHUA UCCICAOBAHUA, NCIIATh BBIBO/bI

1.9

MNpOBOAWUTL OIBITHEI II0 Ha6JIIO,Z[eHI/IIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUN WA

(bU3UYECKUX  CBOMCTB  Telm:  (opMymupoBaTh  MpOBEpsieMbIC




MPENIONIOKEeHNU, COOUpaTh yCTAaHOBKY M3  MPEUIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0/ ONBbITA U (POPMYTUPOBATH BBIBOIBI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHUA C HCIIOJIB30BAHHUCM aHAJIOT'OBBIX
npuOOpoB M  JaTYMKOB (U3MYECKUX BEJIMYMH, CpPaBHUBATh
pe3yNbTaThl U3MEpPEeHUuH ¢ yu€ToM 3aJaHHOW  aOCOJIOTHOM

MOTPENTHOCTH

MPOBOJIUTH  MCCJICIOBAHWE 3aBHUCHMOCTH OJHOW  (DU3HYECKOM
BCIIMYUHBI OT ,Z[pyl"Oﬁ C HCIIOJIB30BAaHUEM Hp)IMBIX HBMGPCHHﬁZ
MJIAaHUPOBATh HCCIICIOBAaHUE, COOMpPATh YCTAHOBKY M BBITIOJHSITH
U3MEpEHUs, Cileaysd TPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl OJYYCHHOW 3aBUCUMOCTH B BUJIE TaOJIHUIl B TPaPHUKOB,

ACJIaTh BbIBOJBI IO PE3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE U3MEpPEHHS  (PU3UYECKHX  BEIHYHUH:
IUTAHUPOBATh ~ WU3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys TMPEIJI0KEHHOM HWHCTPYKIUU, U BBIYUCIATH

3HAYCHHUEC BCIINYUHBI

1.13

coOyogaTh MpaBWia TEXHUKHM O€30MacHOCTH IpH paboTe ¢

abopaTOpHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JIEHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMHCAHUS, HCIONb3YS
3HaHHA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTLIC TCXHUYCCKUC yCTpOﬁCTB& 1 U3MCPUTCIIbHBIC
HpI/I60pBI 10 CX€MaM MU CXEMaTUYHbIM PUCYHKaM, COCTABJISATh CXEMBbI
SJICKTPHUYCCKUX Lereil C IocliegoBaTeIbHBIM U napajijiCJIbHbIM
COCIUHCHUEM JJICMCHTOB, pasjikndyasd YCJIOBHBIC 0003HaYEHHS

9JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOAUTH TpUMEpPHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEpax)
NPaKTHYECKOTO  WCIOJNIb30BaHUS  (PU3MUYECKUX  3HAHUH B
MOBCEHEBHON KM3HM Il oOecrieyeHus: Oe30MacHOCTH IpH
oOpamieHuM ¢ TpubOpaMH ¥ TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHMs 370pOBbS M COONIOACHHUS HOPM 3KOJOTHMYECKOTO

MOBE/ICHUS B OKPYKAIOUIEH cpenie

1.17

OCYILIECTBIIATh MOUCK HMH(OpManuu (U3NYECKOTr0 COJIEpKaHUSA B

cetd IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U IIyTEM CPaBHEHUS




JOIIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(l)OpMaHI/IIO, KOTOpas

SBIISICTCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIONIb30BaTh TMPHU BBHINOJHEHUHM Y4YeOHBIX 3aJaHWii Hay4dHO-
MOMYJSIPHYIO JINTEPATYPy (PU3UYECKOTO CONEPKAaHUS, CIPABOYHbBIC
Marepuaybl, pecypcbl cetd MHTepHeT; BiaAeTh NPUEMAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(pOpMaLUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHbIE IHUCBMEHHbIE W  KpaTKHe YCTHBIE
coolOmieHusi, 0000mas nHpOpMaIMIO W3 HECKOIBKUX HCTOYHHUKOB
(bu3nUeCcKOro Ccolep)KaHus, B TOM YUCIIE MyOIUYHO MPEACTaBIATh
pe3yJIbTaThl IPOEKTHOM MM UCCIIEN0BATEIbCKOMN IEATEIBHOCTH, IIPH
9TOM TPaMOTHO MCIIOJb30BaThb W3YYCHHBIM ITOHATUWHBIN ammapar

Kypca (PU3MKHU, COMTPOBOXK/IATH BBICTYIUICHHUE MTPEe3eHTaleH

1.20

MIPY BBIMOJHEHUH YY€OHBIX MTPOEKTOB U MCCIEA0BAaHUN (PU3HMUECKUX
MPOLIECCOB pacTpeAeisaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
MOCTaBJICHHBIMHM 3aJa4aMM, CJIEIUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OLICHUBAaTh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBI, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJICWCTBUE, MPOSBISAL  T'OTOBHOCTh

paspeniaTh KOH()IUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasinyaTth ABJIICHHUSA IO OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-I€CKOC SABJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (QU3UUYECKUX SBICHUA B
OKpY’KaloIlleM MHUpE, B TOM 4Hciie (U3NIEeCKUe SIBICHHS B IPUPO/IE,
IIPU 3TOM TEPEBOAUTDH NMPAKTUUECKYIO 337auy B yUEOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUIN

1.4

OIMUCBIBATH H3YYCHHBIC CBOMCTBA TEl U (1)H3H‘-I€CKI/IC SABJICHUA,

HCIIOJIB3YA (1)I/ISI/IIIGCKI/IC BCJIIMYHHBI, IPU OIIHCAHUKU IIPABUIBHO




TPakTOBaThb  (PU3MYECKUI  CMBICT  HCIOJb3YEMbIX  BEJIUYHH,
0o0O3HaueHHs ¥ eIUWHHUIBl (U3NYECKHX BEJIMYUH, HAXOJUTh
(GbopMyIbl, CBS3bIBAIOIINE JAaHHYIO (DU3MYECKYI0 BEIUYHMHY C
APYTUMH BEIMYUHAMHU, CTPOUTH IPaUKU N3yUYEHHBIX 3aBUCUMOCTEH

(hUBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBJICHUS U MPOLIECCHI,
WCIIONb3Yysl M3YUYEHHbIE 3aKOHBI, MPU 3TOM J1aBaTh CJIOBECHYIO
GbopMyNUpOBKY 3aKOHa M 3alHiChIBaTh €ro MaTeMaTH4YecKoe

BBIPAKECHHE

1.6

OGT;SICHSITB (1)H3H‘-ICCKI/I€ Hpoueccm 158 CBOﬁCTBa TCJ, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluii MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISABJIATH HpI/I‘-II/IHHO-CJIeI[CTBeHHLIe CBA3U, CTpOI/ITI: OGLHCHGHI/IG n3
2 — 3 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBA

(bu3NUECKUX SIBICHUH, PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3aAauu (ONMparolIvecss Ha CUCTeMYy U3 2 — 3
YpaBHEHMI), MCIONb3Ysl 3aKOHBI M (DOPMyJbl, CBSI3BIBAIOLIHUE
¢u3nueckre BENUYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/auyd
3allUChIBaTh KPATKOE YCIOBHME, BBIABIATh HEAOCTAIOIIUE WIIH
M30BITOYHBIC TAHHBIE, BEIOMPATh 3aKOHBI ¥ (HOPMYITbI, HEOOXOJMBbIE
IUI PELIeHus, MPOBOAUTh PACUYETHl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYCHHOT' O 3HAUCHU A (1)I/I3I/I‘-ICCKOI7I BCJINYHHBI

1.8

pacro3HaBarh MPOOJEMBbI, KOTOPhlE MOXKHO PEHIUTh IMPU TOMOIIH
(U3NIECKUX METO/IOB, UCTIONB3YsI OTIMCAHKE UCCIICIOBAHUS, BBIJICISATh
MIpOBEpsieMOE MPENOI0KEHUE, OICHWBAaTh MPABWILHOCTH MOpSIKa
MPOBEJICHUS] KCCIEIOBAaHMs, JelIaTh BBIBOJbL, HHTEPIPETUPOBATH

pe3ybTaThl HAOMIOIEHHUI 1 OMBITOB

1.9

MPOBOJUTH OTBITHl 10 HAONIONCHHUIO (DU3MUYECKUX SIBICHUN WM
(U3MYECKUX CBOMCTB TEIl: CAMOCTOATEIHLHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO HabOpa 00OpYAOBaHMS, ONMKUCHIBATH XOJ OIBITA U €T0

pe3yabTaThl, GOPMYIUPOBATH BEIBOIBI

1.10

IPOBOJIUTH TIPU HEOOXOIMMOCTH CEpUI0 NPSIMBIX H3MEpEHUi,
OIIpEAeTsisl CpeaHee 3HAUYEeHHE H3MepseMOi BenuuuHbl ((PoKycHOe
paccrosiHue coOMparoleil JIMH3bI), 000CHOBBIBaTh BHIOOp criocoda

U3MepeHus (M3MEpPUTEIHLHOTO prodopa)




MPOBOJIUTH HWCCJICAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIWYHH C
WCIIO0Ib30BAaHUEM MPSIMBIX U3MEPEHU: TUIAHUPOBATH HCCIIEJOBAHUE,
CaMOCTOATENIbHO COOMpAaTh YCTaHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIYYEHHOUM 3aBUCUMOCTU (DM3MUECKUX BEIWYUH B BHUJE TAOIUIU

rpaduKoB, JeNaTh BIBOBI [0 pe3yJIbTaTaM HCCIIECIOBAHUS

1.12

MPOBOAWTh  KOCBEHHbIE  U3MEPEHHS  (PU3UUYECKHX  BEJIMYHUH:
IUIAHUPOBaTh ~ U3MEpPEHHUs,  CcOOMpaTh  AKCIEPHUMEHTAIBHYIO
YCTAHOBKY U BBINOJHATH H3MEPEHMS, CIEAys MNPeII0KEHHON
WHCTPYKIMU, BBIYHUCIATH 3HAYEHUE BEIMYHMHBI W aHAIU3UPOBATh
MOJIyYEHHBIE PE3yNbTaTbl C YYETOM 3aJaHHOM IOrPEIIHOCTH

U3MEPEHUIN

1.13

coOyogaTh MpaBWia TEXHUKHM O€30MacHOCTH Ipu  paboTe ¢

abopaTOpHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MYECKUX MOJEINEH:
MaTepualibHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO0, TOUCUHBIH
WCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHag MOACJIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh MPUHIUIIBI JIEHCTBUS H3YUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMHCAHUS, HCIONb3YS
3HaHHA O CBOWCTBAaXx (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPUTENbHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX TMPOLIECCOB MPU PEUICHUH Y4eOHO-PAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBbI JJIs IIOCTPOEHUS M300pakeHU B IIIOCKOM

3epKajie ¥ coouparomeii TmH3e

1.17

NPUBOAUTH TpUMEpPHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEpax)
NPAaKTHYECKOTO  WCIONb30BaHUS  (PU3MUYECKUX  3HAHUH B
MOBCEHEBHON KM3HM Ui oOecrieyeHus: Oe30MacHOCTH  IpH
oOpamieHuM ¢ TpubOpaMH ¥ TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHMs 370pOBbS M COONIOACHHUS HOPM 3KOJOTHMYECKOTO

MOBEICHUS B OKPYKAIOUIEH cpenie

1.18

OCYILIECTBIATh MOUCK HMH(MOPMAIMKM (PU3NYECKOTO COAEPIKAaHUS B
cetu VIHTepHET, CaMOCTOATENBHO (DOPMYIHPYsI TOMCKOBBIN 3ampoc,

HAaXOOUTh IYTH ONpeAENeHUS JIOCTOBEPHOCTH  MOJYyYEHHOU




I/IH(l)OpMaI_II/II/I Ha OCHOBE MMCIOIIMXCS 3HAHUU U JOITOJIHUTCIIBHBIX

HUCTOYHHUKOB

1.19

WCIIONIb30BaTh TMPHU BBHINOJHEHUHM Y4YeOHBIX 3aJaHWii Hay4dHO-
MOMYJSIPHYIO JINTEPATYPy (PU3UYECKOTO CONEPKAaHUS, CIPABOYHbBIC
Marepuaybl, pecypcbl cetd MHTepHeT; BiaAeTh NPUEMAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(pOpMaLUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HMH(pOpMAlMM M3 HECKOIBKMX HCTOYHUKOB (PU3MUECKOTrO
coZiep KaHusl, MyOJIMYHO MPEACTABIATh PEe3YyIbTaThl IPOSKTHON WM
UCCIIEIOBATEIILCKOM  NIEATENBHOCTH, IPU  OTOM  I'PaMOTHO
UCIIOIBb30BaTh W3YYCHHBIM IOHATUMHBIMA ammapar HU3y4aeMoro
pasznena GU3MKU U CONPOBOXK/JIATh BBICTYIJICHHE INPE3CHTALUEH C

yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

NIPY BBITIOJTHEHUH y4EOHBIX MPOEKTOB U UCCIICAOBAHUM (PU3UUECKUX
MIPOLIECCOB pacmpeAeaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBHUH C
IIOCTAaBJICHHBIMHM 3aJadaMH, CJICIUTb 3a BBIIIOJHCHUEM IIJIaHA
JNEUCTBUA UM KOPPEKTHUPOBATh €ro, aJeKBAaTHO  OILICHUBAaTh
COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTb TPYIIBI, BBICTPAMBAThH
KOMMYHHMKAaTUBHOE  B3aMMOJCICTBHE, TMPOSBISAS  TOTOBHOCTh

pa3pemiats KOHQIUKTHI




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3iena

Kon
JJIEMEHTA

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

@uszuka — HayKa O MNpUpoAE. SIBiIeHUs NpPUPOIBIL.
OusnyecKkue SBICHHUA: MEXAaHUYECKHE, TEIIOBBIE,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

dusnueckre BeIWYWHBL. 3MmepeHnue QuznuecKkux
BennunH. Duswmueckue npubopsl. I[lorpenrHocTs

n3MepeHnii. MexayHapoiHasi cucTeMa eIMHUIL

1.3

EcrecTBeHHOHAy4HBI METOJ MMO3HAHUS: HAOIIOACHHE,
IIOCTAHOBKA Hay‘-IHOI‘O Bonpoca, BBIABHUXXCHHUC TUIIOTEC3,
OKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHECHHE

HAOJIIOJAEMOTO SBJICHUSA

1.4

Onucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOIEIEH

1.5

[TpakTuyeckue pabOTHI:
N3MepeHne paccTosTHUM.
W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pasmMepoB MaJbIX TEl.
N3mepenue TEMIEPATYPhI npu IIOMOIIH

AKHUJIKOCTHOTO TEPMOMETpPA U JaTUUKa TEMIIEpPaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUN BEILIECTBA

2.1

CtpoeHue BemiecTBa: aToMbl M MOJEKYJbI, HX
pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE

BEIIECTBA

2.2

JIBrxenune wyacTul] BemectBa. CBs3b CKOPOCTH
JNBIDKEHUS 4YacTUL C TeMieparypod. bpoyHoBckoe

nBrkeHue, 1uddysus

23

B3anmopaeincTere 4acTUI BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUEC




ArpCFaTHBIC COCTOSAHUA BEIIECCTBA: CTPOCHUC Ia30B,

KHUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHUX) Tl

24 B3anmocBA3b MeEXIy CBOMCTBAMHM BEHIECTB B Pa3HbBIX
arperaTHeIX COCTOSHHUSX M HX aTOMHO-MOJICKYJISIPHBIM
CTpOEHHEM

2.5 Oc00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTrueckue pabOTHI:
Ouenka paMameTpa aromMa METOJIOM psioB  (c
WCIIOJIb30BaHUEM (GoTorpaduii).
2.6 OnbITel IO HAOJIOJCHUIO TEIUIOBOTO PACIIMPEHHS

rasos.
OnmpITBl 1O OOHApPYXKEHHIO  JIEHCTBHA  CHUI

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

11 Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBH)KECHHE
32 Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM
' JNBH>KEHUU. Pacu€r myTu 1 BpEMEHU JABUKECHUS
SIBnenue nHepuuu. 3aKOH MHEpUUH. B3zanMonelicTue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa MHEPTHOCTH Teja
34 [InotHocTs  BemiectBa. CBsA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuita KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIIbIO JUHAMOMETPA
37 SBneHue TAroTeHus u cuia Tskectu. Cuna TAKECTH
' Ha Jpyrux mianerax. Bec Tena. HeBecomocTh
33 Cuna tpenusi. TpeHHE CKOJNbXKEHUS U TPEHHUE MOKOSI.
' Tpenue B mpupoie U TEXHUKE
39 CroxeHne Ccui, HanmpaBJICHHBIX MO OJHON MPSIMOM.
. PaBHOelicTBYIOIIAs CHUIT
3.10 [TpakTuyeckue pabOTHI:




OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBHYKCHUS
(mapuka B KHJIKOCTH, MOJETH DJICKTPUUECKOTO
apromoOmis W Tak pganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJIbKEHUsI Opycka WM IIapuKa [0
HAaKJIOHHOM IUIocKOoCcTH. OmpeaesieHue IUIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTH pacTsikeHus (nedopmariuu) Ipy>KUHbI OT
MPUWIOKEHHON cuibl. OMNbITHI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTD CHJIBI TPEHHS CKOJIBKEHHS OT Beca Teja 1

XapakTepa COIPHUKaCarOIINXCsl IOBEPXHOCTEN

3.11

@u3nyecKue ABICHUS B IIPUPOLE: IPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOM M HEXKUBOU MPUPOJIE,

JEUCTBUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHruuyeckue yCTpoucTBa: TUMHAMOMETP, MOAIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUIKOCTEN U TA30B

4.1

Hasnenue TBEpHoro tema. CrnocoObl YMEHBIICHHS M

YBCIIMUCHUA JaBJICHUSA

4.2

HaBHGHI/IC raza. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BéMa, TeMIIepaTyphl

43

[Tepenava naBneHust TBEPABIMU TEIAMH, KUIAKOCTIMHU 1

razamu. 3axkoH [lackansd. [TaeBMaTHyeckre MaIInHbI

44

3aBI/ICI/IMOCTB HAaBJICHUA JKHUAKOCTU OT FJIy6HHBI.
I'mapocraTnyeckuit napajokc. CooOmaromnuecs

cocynabl. [' mapaBanyeckue MEXaHUu3Mbl

4.5

Atmoctepa 3emnmum u  arMocepHOE JIaBJICHHE.
[IpyumHBl  CymIeCTBOBaHHUS BO3AYIIHOW  00OJOYKH
3emun. OnpiT Toppuuemnu. 3aBUCUMOCTh
aTMOC(EpHOr0 MAABJIEHHUsS OT BBICOTHl HaJ YpPOBHEM

Mops

4.6

Nsmepenne armocdeprnoro nasneHus. [Ipubopsr s

MU3MepeHus: aTMOC(HEpPHOTO JaBJICHUS

4.7

JleicTBrE JKUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
Tenmo. BrlTankuBaromiasi (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

[TpakTrdeckue pabOTHI:

HccnegoBaHne 3aBHCHMMOCTH Beca Te€jla B BOJE OT
00béMa MOrpY)KEHHOHW B JKHAKOCTH 4YacTH TeJja.
OrnpezenieHne BBITAIKUBAIOIIEH CUIIBI, JEWCTBYIONICH
Ha TeNo, MNOrpyXEHHOE B KUIAKOCTh. I[IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUIIBL, JEHCTBYIOLIEH
Ha TEJI0 B JKUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAJIIKUBAIOLIEH
CHWJIBI, ICHCTBYIOIICH Ha TEJO B KUIKOCTH, OT 00bEMa
MOrPYKEHHOM B JKUJIKOCTh YAaCTH TeJa U OT INIOTHOCTH
Kuakoctu.  KoHcTpyupoBaHHME — apeoMeTpa  WIH
KOHCTPYUPOBAHUE  JIOAKA U  OIpeleieHue e

TPy30MObEMHOCTH

4.10

dusuyeckue  ABJIECHUSA B INPUPOAC:  BIUSHUE
aTMOC(EpHOTO JaBJICHUS HAa JKUBOM OpraHuswm,

TJIaBaHUE PBIO

4.11

TexHU4eckrne yCTpOWCTBA: COOOIIAIOIIMECS COCY/IBI,
YCTPOMCTBO BOJOINPOBOAA, T'MAPABINYECKHN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEP, MOPITHEBON HACOC,

apeomerp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanundeckas padorta

5.2 MexaHuueckass MOIITHOCTE

53 [IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs

' MI0CKOCTh. [IpaBuiio paBHOBeCHs pbluara

54 [TpumeHeHne paBuiIa paBHOBECHS pblUara K OJIOKy
«3omoroe  mpaBuio»  MexaHukd. KoaddummeHt

5.5 MIOJIE3HOTO  JEUCTBUA ~ MexaHu3MoB.  IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHimanpHast 3HEPTUM TeJa, MOJAHATOTO Hall 3eMIIEN

5.7 Kunernueckas sneprust

53 [Tonnas mexaHudeckass SHEprus. 3aKOH U3MEHEHUS U

COXPAaHCHUA MeXaHH4YeCKOM OHCPIrun




5.9

[TpakTrueckue pabOTHI:

Omnpenenenue  pabOThl  CHIBI  TPEHUS  IIPH
PAaBHOMEPHOM [IBIDKEHMM Tejla 10 TOPHU30HTAIBHOU
nopepxHoctu.  HMccienoBanue  yclIOBHM ~ paBHOBECHS
peryara. M3mepenue KIIJI HakJIOHHON  IJIOCKOCTH.

N3ydeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON IHEPTUU

5.10

duznueckue SBICHUS B nopupoac: pblHaru B TCIIC

YCI0BCKAa

5.11

TexHuueckre YCTpPOMCTBA: pblUar, MNOABWKHBIA U
HGHOHBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAs IJIOCKOCTh, IIPOCTHIC

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3neia

Kon
3JIeMEeHTA

IIpoBepsieMble 1€MEHTHI COAePKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOM
TEOpUU CTpOEHUs BewiecTBa. Macca U pa3Mepsl
MOJICKYJIL. OHBITI:I, MOATBCPIKAAOIINC OCHOBHBIC

MOJIO’KEHU S MOJIEKYJISIPHOKUHETHYECKON TEOPUH

6.2

Mogenu  TBEPAOro, IKUAKOIO U Ta3000pa3HOro
cocTossiHU# BemecTBa. Kpucramimueckue u amopdHbie

TCIa

6.3

OOBsicHEeHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE TIOJIO)KEHHH MOJICKYISIPHOKHHETUYECKOU

TEOPHUH

6.4

CMaunBanue u KallWJIJIAPHBIC SAIBJICHUA

6.5

TemioBoe paciIupeHue U cxKaTue

6.6

Temneparypa. CBsa3b TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOT'O IBMIXXCHMA YaCTHI]




BnytpeHHss JHEPIHUsl. CriocoOsr HU3MEHEHUs

6.7 BHYTPEHHEH SHEpPruu: TEIionepeaaya U COBEPUICHUE
paboThl
63 Bunbr TEIJIONEepeIauu: TEIJIONPOBOJHOCTb,
. KOHBEKLIHUS, NU3JTy4EeHUE
KomuuectBo  TemnoTel. YaenbHas — TEIIOEMKOCTb
6.9
BEILIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne W  OTBEpJEBAHHE  KPUCTATTMUECKUX
' BEILECTB. Y JeNbHAs TEIUIOTA IIJIaBICHUS
[MapooOpazoBanue u KoHAcHcanus. McnapeHue.
612 Kunenne. VYpenpHas TermioTa mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS! OT aTMOCHEPHOTO
JTABJICHUS
6.13 BrnaxxHocts BO3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOpaHust
[Tpuntuner  paGotel  TerioBbix aurarenen  KIIJI
6.15 TEIJIOBOTO JBUratess. TeraoBble ABUTATENN U 3allUTa
OKpYKaroIle Cpeasbl
6.16 3aKOH COXpaHEHUS M TPEBPAICHUS DHEPrUU B
' TEIJIOBBIX MpoIIeccax
[IpakTuueckue pabOTHI:
OneITbl MO OOHAPYKCHHUIO  JIEHCTBUS  CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.
OnbITHl IO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOMN
COJIA WJIU caxapa.
6.17

OneITEl IO HAOIOEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, )KMJAKOCTEHW U TBEPABIX TEIL.

Omnpenenenue 1aBaeHUs BO3yXa B OaJUIOHE MIPHULIA.

OnBbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JABJICHUS

BO31yXa OT €T0 00béMa 1 HarpeBaHusd UK OXJIAXKJACHUA.




IIpoBepka runoressl IMHEHHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUUYECKOW TpPyOKe OT
TEMIIEPaTypBbl.

Habmionenne u3MeHeHus] BHyTPEHHEH SHEPTUM Tela
B pe3yJbTaTe TeIUIonepeaaul U paboThl BHEITHUX CHIL.

HccrnenoBanne  siBJIeHHUs ~ TeIlooOMeHa  Mpu
CMEILIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

OrnpezenieHne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJIOM TpH TEIIOOOMEHE C HArpeThiM METALTUYECKUM
HUIUHIPOM.

Onpenenenne yeabHON TEIUIOEMKOCTH BEIIECTBA.

UccnenoBanue nmpoliiecca ucnapeHus.

OrnpezeneHre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Onpenenenne yaeIbHON TEIJIOTHI TIIaBICHUS JIbA.

6.18

Ou3nyeckue SBICHHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HATAXKCHUC W KaAIWJUUIAPHBIC ABJICHUA B IIPUPOJIL,
KPHUCTAaJTBI B IPUPO/Ie, M3mydeHue CoiHIla, 3aMep3aHme
BOJOEMOB, MOpCKHE Opu3bl; 00pa3OBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckne yCTpOMCTBA: KANWJUISAPBL, TMPUMEPHI
HCIIOJIb30BaHUA KPpHUCTAJIIIOB, )KHI[KOCTHBIP'I TCPMOMCTD,
JaTYUK TCEMIICPATYpPbl, TCPMOC, CHUCTCMa OTOIIJICHUSA
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

JBUTATENh BHYTPEHHETO CrOPaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tel. J[Ba poaa 3JeKTpUUECKHX 3apsiioB
B3aumogeiictBue 3apspkeHHBIX Tell. 3akoH Kyrona

7.2 (3aBUCHMOCTB CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKAY TEIaMu)
DIIEKTPUYECKOE noJe. Hanpspoxkénnocts

7.3 anekTpudeckoro mnois. IlpuHnun — cymepnosunuun

ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenu »nexTpuyeckux 3apsiioB. OJIEMEHTapHBIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHukmn
U AUDIIEKTPUKU
7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTrOo 3apsiaa
76 ONEeKTpUYECKUH  TOK. YCIOBUS  CYLIECTBOBaHMS
' ANEKTPUUECKOTO TOKa. ICTOUHMKHM MOCTOSIHHOTO TOKA
[HenictBust 3JIEKTPUYECKOIO TOKa (Temyosoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSAX U razax
- Onekrpuueckas uenb. Cuwia ToKa. OIEKTPUUECKOE
' HaIpsDKEHUE
79 CornpoTuBieHue MIPOBOJHHUKA. VY nensHoE
' COINPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 yyacTKa Lenu
_— [locnenoBarenbHOE MW MApaJUIEIbHOE COEIWHEHHE
. IIPOBOJTHUKOB
Pabota w MOUIHOCTH D3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hoxoyns — Jlenna
13 DIIEKTPUYECKHUE METH W MOTPEOUTENN AICKTPUICCKOM
. sHepruu B ObITy. KopoTkoe 3ambikaHMe
ITocTrosHHbIE MarHuTHl. B3anMoneicTBrE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe none. MarHutHoe mosie 3eMJIM U €ro
' 3HAYEHHUE IS )KU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOE TMOJE€ 3IEKTPUUECKOTO
' ToKa. [I[ppuMeHeHne 37IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO IOJs HA MPOBOJHHUK C TOKOM.
17 DIEeKTpOABUTATENb TOCTOSTHHOTO TOKA. Mcronp30Banue
. AJIEKTPOJIBUTATENC B TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIOpTe
718 OnbiTel  Dapanes. SIBiaeHUE  SJIEKTPOMArHUTHOU

uanykuu. [Ipasuno Jlenma




DIIEKTPOreHepaTop. CriocoOsr MOJTy4YEHUSs

7.19 SJIEKTPUYECKOW  SHEPruM.  DJEKTPOCTAHIMU  HA
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue pabOTHI:
OnbITHI O HAOTIOACHUIO SJIEKTPU3ALUH TEJ MHYKIIEH
Y TIPU CONPUKOCHOBEHUH.
HccnenoBanue nEUCTBHS BIEKTPUYECKOrO TOJS HA
MPOBOJAHUKH U TUDJIEKTPUKU.
COopka W mpoBepka pabOTHl JJICKTPUUECKOW IETH
MOCTOSIHHOTO TOKa.
N3mepenue u peryiupoBaHue CUJIbI TOKA.
H3mepenne u peryIupoBaHKie HaIPsKEHHUS.
HccrnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYLIETO
yepe3 pe3UucTop, OT COMNPOTHUBIEHUS pE3UCTOpa U
HaIPSKEHUS Ha PE3UCTOPE.
OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JNEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
720 JUTMHBI, TTOIIAAN MTONEPEYHOro CeUeHUs U MaTepuaa.

IIpoBepka mpaBuiia CIOKEHMS HAIPSOKCHUH IIPU
MOCJENOBATEIbHOM COEIMHEHUU JBYX PE3UCTOPOB.
IIpoBepka npaBuiia JJ1si CUIJIbI TOKA IIPU MapaJIEIbHOM
COeMHEHUH  pe3ucTopoB. OmnpeneneHue pabOTHI
ANEKTPUYECKOTO TOKA, MAYIIEr0 Yepe3 pe3ucTop.
Ormpeznenenre MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BBIICIISIEMON Ha pe3ucTope. Uccaenosanue
3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
UccnenoBanue MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHWe MarHUTHOTrO MOJIA
MOCTOSTHHBIX MAarHUTOB TIpU WX OOBEIUHEHUU W
pasnenenuu. MccnenoBanue NeUCTBUS JIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbIThI,

JEMOHCTPUpPYIOIINE 3aBUCHUMOCTH CUJIBI




B3aMMOJEHCTBHS KaTyIIKN C TOKOM U MarHuTa OT CHJIbI
TOKAa W HamnpaBleHUs TOKa B KaTymke. l3ydeHue
NENCTBUSL MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM.
KoHncTpynpoBanue " U3y4EHUE paboTbI
JIEKTPOABUTaTEIIA. N3mepenue KILJ
BJIEKTPOJIBUTATEIbHON ~ YCTaHOBKH.  OmNbBITBI 1O
HCCJIETOBAaHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
WUHAYKLIAH: HUCCIEJOBAHME HW3MEHEHUN 3HA4YeHus U

HaIlTpaBJICHUA UHAYKIIMOHHOT'O TOKa

7.21

dusnyueckue SBICHHUS B MPHUPOJE: BICKTPUUYECKUE
SABIEHUSI B atMocdepe, DICKTPUYECTBO  KUBBIX
OpraHW3MOB, MATHUTHOE TI0JIe 3eMITH, Ipeiid MOIFOCOB,
POJIb MArHUTHOTO TOJISA /1J1S1 )KU3HU Ha 3emJie, MOJIIPHOE

CHSHHC

7.22

TexHuuecKkrue yCTpPOMCTBA: SJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTaT, CYETUMK IIEKTPUUECKOI SHEPTHUH,
3IIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
NPEeIOXPaHUTENH, AIEKTPOMArHUT, SJIEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rEHEPATOP MOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenrta [IpoBepsiemble 3JIEMEHTHI COACPKAHUS
paznena
MEXAHUWUYECKUE ABJIEHUA
81 Mexanudeckoe aBwkeHUE. MaTtepuaibHas TOYKA.
' Cuctema orcuéra
g 8.2 OTHOCUTENBLHOCTE MEXAHUUECKOTO ABYKECHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
HepaBHOMEpHOE  MPSIMOJMHEWHOE  JBH)KCHHE.
8.4 Cpenssis ¥ MIHOBEHHass CKOPOCTb  Tejla  IIpH
HEPaBHOMEPHOM JABMXKEHUU




Yckopenue.  PaBHOYCKOpPEHHOE  MPSIMOJIMHEWHOE

8.5
JBUKEHUE
8.6 CBobOoaHoe nagenue. OneiThl [anunes
PaBHOMEpHOE nBUKEHUE O OKPYKHOCTH. [lepron u
8.7 yacTota oOpamieHus. JluHeliHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpetuii 3akon HeroToHa

8.11 [IpyHIMT Cynepno3UIuu CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHusi: cuia TPEHHUS CKOJIbKEHUS, CHiia
' TPEHUS MTOKOs1, APYTUE BUBI TPEHUS

g 14 Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHnre cBOOOTHOTO TaIeHHUs

215 Jewxenue mianer Bokpyr Conuua. [lepas
' KOCMHU4ecKasi ckopocTb. HeBecoMocTs 1 meperpysku

216 PaBHOBecne MarepuanbHONW  TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO

217 PaBHOBecue TBEPAOrO Tena C 3aKpEIIEHHON OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nmnynec Tena. U3menenue ummnynsca. UMmynibc cuiibl

8.19 3aKOH COXPaHEHHS UMITYJIbCA

8.20 PeakTnBHOE NBIKEHNE

8.21 Mexanudeckasi paboTa 1 MOLUTHOCTb

222 Pabora cun TspKecTH, ynpyroctd, TpeHusa. CBsi3b
' SHEPTUU U paboThI

$23 [loreHuuanbHast »SHeprusi Tena, MOJHATOTO HaJ
. MOBEPXHOCTHIO 3eMJTU

8.24 [ToTenumanpHas SHEPTUsl CKATON PYKUHBI

Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON
8.25
SHEPTUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH




8.27

[TpakTuueckue pabOTHI:

Onpenenenue cpeaHe CKOPOCTH CKOIBKEHHs OpycKa
WIA JBWKEHUS IIApHKa 10 HAKIOHHOW IUIOCKOCTH.
Onpenenenue yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHU IIPU
PaBHOYCKOPEHHOM  JBW)KCHWH  0Oe3  HadaJlbHOU
CKOpOCTH.

[lpoBepka THUNOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JABHUKCHUN 663 HavaJbHOU CKOPOCTH IIYTU OTHOCATCHA
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MMPOMCIKYTKHU BPCMCHU OJJTMHAKOBBEI.

HccnenoBanue 3aBHCUMOCTH CHITBI TpEHUs
CKOJIB’)KCHHUA OT CWJIbI HOPMAJIBHOI'O0  JaBJICHUS.
Onpenenenne kKod(huIMEHTa TPEHUS CKOJIBXKECHUS.
Omnpenenenne KECTKOCTU NpPYXHUHBL. OrnpeneneHue
paboTHI CHIIBI TPEHUSI TIPU PABHOMEPHOM JBM)KCHUH
TeNa 1Mo TOPU30HTATBHON oBepxHOCTH. OmpeneneHue
paboThl CWIIBI YIPYrOCTH TIPU TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABMXXHOIO W  INOABHUXHOI'O

0JIOKOB

8.28

dusnueckue IBICHUA B npupoac: MPUIMNBEI U OTIIUBEIL,
JABMXKCHUC IINIAHCT ConHeyHOH CUCTCMBbI, PCAKTUBHOC

JABVXXCHUC )KMBBIX OPIraHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHUIOMETP, JaTYUKHU

MI0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYEC

KHUE KOJIEGAHUMA 1 BOJIHBI

9.1

KosnebarensHoe IBYDKEHUE. OcHOBHEBIE
XapaKTepUCTUKU  KOJIeOaHWI: Tepuoj, 4YacToTa,

aMIIIMTyaa

9.2

MaremaTuueckui W TOPYKUHHBIA ~ MasTHUKH.
[IpeBpamenue  sHepruM  Tpu  KojeOaTeITbHOM

JBHMKXCHUU

9.3

3aryxatomue koynebanus. BeiHyX)IeHHBIE KOJIeOaHMs.

Pes3onanc
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Mexannyeckne BoOaHBL. (CBONCTBA MEXaHMYECKHX
BoiH. [IponosbHBIE M mOmEpedHblE BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  pacHpOCTPaHEHHUS.
MexaHn4yeckue BOIHBI B TBEPAOM TeEJIE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3BYyKa

9.6

NHuppa3Byk u yabpTpasByk

9.7

[IpakTuueckue pabOTHI:

OnpeneneHue dYacToThl M IMepHofa  KoJjeOaHMi
MaTeMaTHIeCKOr0 MasTHHKA.

OnpeneneHue dYacToThl M IMepHoAa  KoJjeOaHHi
NPYXHHHOTO MasTHUKA

HccnenoBanne 3aBUCUMOCTH TEpuUoja KoJeOaHMi
NOABEUICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH TEpUoja KoJeOaHMi
NPYXKHHHOTO MasTHHKAa OT Macchl rpysa. [Ipomepka
HE3aBUCHUMOCTH  Tlepuoja  KojeOaHM  rpysa,
HOJABEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyXuHbl. M3MepeHne  ycKOpeHHs CBOOOTHOTO

mageHus

9.8

®dusnyuecKue IBJICHHUS B IPUPOJE: BOCIPUATHUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMUYECKHE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHGKTPOMaFHI/ITHOC II0JIC. BHGKTIJOM&FHI/ITHBIC BOJIHBEI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 31€KTPOMAarHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas npupoja cera. CKOpOCTh CBETaA.
' BonHOBEIE CBOICTBA CBETA
[IpaxkTuyeckue paboOTHI:
10.4 N3ydyeHne CBOWCTB HJIEKTPOMATHUTHBIX BOJIH C

MOMOIIIbI0 MOOMIIBHOTO TesedoHa




Oduznyeckue SBICHHUS B MpUpOJe: OHOIOrHYecKoe

11

10.5 neiicTBue  BUAMMOTO,  YJIbTpa(uOIETOBOTO U
PEHTT€HOBCKOTO U3JIYYEHUI
10.6 TexHuueckue YCTpOICTBA: HCMOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSA3H
CBETOBBIE SBJIEHUA

11.1

JIyueBast monens cBera. MicTouHMKY cBETa

11.2

[IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA

11.3

Otpaxenne cBera. Ilmockoe 3epkano. 3aKoH

OTpAXXCHUSA CBCTA

11.4

Hpe.]IOMJIeHI/Ie cBeTa. 3akoH MMpCJIOMJICHUA CBCTA.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA

11.5

JInnza. Xop nyyel B IMH3E

11.6

Onrtrueckas cucrtema (poroarnmapata, MUKPOCKOTIA H

TCIICCKOIIa

11.7

I'masz xak onrtudeckas cucrema. biau3opykocTs u

JaJIbHO30PKOCTH

11.8

Paznoxxenne ©Oenoro cBeta B chekTp. OIBITHI
HrerotoHa. Clio)keHHe  CIEKTpaJbHBIX  IIBETOB.

Hucniepcus ceera

11.9

[IpaxkTuyeckue paboOTHI:

HccrnenoBanve 3aBUCUMOCTH  yIja OTPAYKEHUS
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.

N3yuenune XxapakTepuUCTUK M300pa)KeHUs MpeaMeTa
B IUIOCKOM 3€pKaJe.

HccnenoBanve 3aBUCUMOCTH yIjla IPEJIOMIICHUS
CBETOBOI'O Jy4ya OT yIJja IaJeHUs Ha I'PaHULE «BO31YX —
CTEKJIO».

ITonyuenue U300pakeHH i c IIOMOLBIO
coOuparoIe TUH3HI.

Omnpenenenue ¢dokycHOro paccTosiHus u
OTNITHYECKOM CHIIBI COOMpAIOIEH JTMH3HI.

OMnBITH IO PA3TI0KEHHUIO OEJIOTO CBETA B CHEKTP.




OnBITHI IO BOCHPUATHIO IBETa MPEIMETOB IPU HX

HaOJII0ICHUH Yepe3 LBETOBbIC (PUIIBTPHI

®dusnyeckue sBICHUS B pupoje: 3aTmenust CosHua u

11.10 JlyHbl, 11BETA TEJ, ONTHYECKHE SBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
11.11 TexHudyeckue  yCTpOMCTBA:  OYKH,  IIEPUCKOII,
' doroanmapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
11 Onbiter Pezepdopaa u 1uranerapHass MOJAEIb aTOMa.
' Mogens aroma bopa
192 Hcnyckanue u mOTJolIeHne cBeta aroMoM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- 1 raMMa-u3ITydeHHs
174 Crpoenue aroMmHoro sapa. HykioHHas Mopenb
' aTOMHOrO siapa. M3oromnel
15 PannoaktuBHbIe npeBpaimieHus. [lepuon nomypacnana
' ATOMHBIX sJIEp
126 Snepuble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
' MacCOBOI'0 YUCEI
197 OHeprusi CBsA3M aTOMHbIX siep. CBsi3b MacChl U
12 ' SHEPIrumn
18 Peakuyu cuHTe3a u nenenus auaep. VcTouHuMKH
' sHeprun CosHIA U 3BE3]
129 Snepnas osHepretuka. JlelicTBHUEe paaMOAKTHUBHBIX
' M3JIy4EHUI Ha )KMBBIE OPraHU3MBbI
[IpakTuueckue pabOTHI:
HabmiogeHne CIUIOMIHBIX W JIMHEHYaTBIX CIEKTPOB
1210 U3ITy4EHHUS.

HccnenoBanue TpeKkoB: U3MEPEHUE YHEPTHH YACTHIIHI
10 TOPMO3HOMY ITyTH (TI0 poTorpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11

dusnueckue SBICHHUS B IPUPOLIE: €CTECTBCHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,

PaauOAaKTUBHOE H3JIyYEHUE IPUPOIHBIX MHHEPAIIOB,




JICUCTBUE PATMOAKTUBHBIX M3JYYCHUH HA OpPraHu3M

YCJIOBCKa

12.12

TexHudeckue YCTPOMCTBA: CIIEKTPOCKOIL,

WHJIUBUYAJIbHBIN JO3UMETpP, Kamepa Bubcona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON IMPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

[Tonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MHPa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [I0O3HABAEMOCTH SIBJIEHUI NPUPOJBI, O PO IKCIIEPUMEHTA B
¢buzuKe, O CHCTEMOOOpa3yrIIeii poidu (PU3NKKH B Pa3BUTHH
€CTeCTBCHHBIX HAayK, TEXHHUKM U TEXHOJIOTUH, 00 3BOJIIOIHUH
(bMBUYECKUX 3HAHUW U UX POJIH B IIEIOCTHOM €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJIAJie POCCHMCKHX M 3apyOeKHBIX YUEHBIX-
(hM3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOIIECCOB OKPYIKAIOIIETO

MHpa, pPa3sBUTHE TEXHUKH U TEXHOJIOIUI

3HaHMsS O BHUJAX MaTepuu (BELIECTBO U MOJE), O JIBHKEHUHM Kak
crocobe CyIIEeCTBOBaHHS MaTepu, 00 aTOMHO-MOJICKYJISIPHOMN
TEOPUH CTPOCHHS BEIIECTBA, O (PU3MYECKOW CYIIHOCTU SIBJICHUUN
pupoabl (MexaHI/I‘-IeCKI/IX, TCIIJIOBBIX, OJICKTPOMAruuTHBIX U
KBaHTOBBIX); yMEHHME pa3iuyaTh SBICHUS IO OMNHCAHHUIO HX
XapaKTCPHBIX CBOICTB M Ha OCHOBE ONBITOB, ACMOHCTPUPYIOIIHUX
naHHOe (pu3MYecKoe sBIIEHUE; YMEHHE pPaclo3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (PU3UYECKUX SIBJICHUH B OKPYXAIOIIEM MHUPE, BBIACISI

WX CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)

Bnagenue ocHoBaMM TOHSTUITHOTO ammapata U CHMBOJIHYECKOTO
sI3bIKa (PM3UKU U WCIIONB30BAHKUE UX JUJIS PEIICHUs YUeOHBIX 3a1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U

MpoNHeCCChI, UCIOJB3Ys (bYH,Z[aMCHTaJIBHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHue ONHCHIBaTh HM3y4YCHHbIE CBOMCTBA Tel W (pu3nyecKue

SABJICHUSA, UCIIOJIB3YA q)HSH‘IeCKI/IC BCJIIMYHUHBI

Brnanenne ocHOBaMHM METOZOB HAYYHOTO MO3HAHUS C Y4ETOM
co0uroIeHHs MTpaBUiI 0€30MaCHOTO TpyAa: HabroAeHne (PU3UUECKUX

SIBJICHUU :




YMEHHUE CAMOCTOSITENILHO COOMPATh SIKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBaHMS MO WHCTPYKIIMHU, ONUCHIBATH XOJ
OIIbITA U 3alUCHIBATh €0 PE3YIbTAThI, (POPMYIUPOBATH BBIBOABI;
NPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHHUIl (HU3NUECKUX
BEIMYMH: YMEHHE IUIAHHPOBATh W3MEPEHHS, CaMOCTOSTEIBHO
coOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY II0 HHCTPYKIUH,
BBIYHCIIATh 3HAYCHHE BEIMYMHBI M aHAJIM3UPOBATh IIOJYy4YCHHBIE
pe3yiabTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH Pe3yJIbTaTOB
W3MEpEHHUI;

IIPOBEACHUE HECIIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIEAOBAHMM;
CaMOCTOSITEJIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
IIPOBOJUTH  MCCIEJOBAHUE II0 HWHCTPYKLUH, IPEACTABIATH
MOJIy4EHHBIE 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, JIEJNaTh BBIBOJABI IO

pe3yibTaTaM UCCICIO0BaAHUA

[TonnmManne  XapakTepHBIX  CBOWCTB  (PU3MUECKUX  MOJeseH
(MarepuasibHasE TOYKa, aOCONIOTHO TBEPAOE TEIO, MOJICTH CTPOCHHS
ra3oB, JKUJIKOCTeH M TBEPABIX TeJ, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHAsi MOZENIb aTOMHOTO $iipa) U YMEHHUE NMPUMEHATh UX AJIS

00BsACHEHUS (HU3HUECKUX MPOIECCOB

YMmeHue oObACHATh (PU3MYECKHE MPOLECCH U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUYMHHO-CIICCTBCHHBIE CBA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha W3YYCHHBIE CBOICTBa
bu3n4eckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENHN

YMeHne pemath pacuéTHble 3amaud (Ha 6a3e 2 — 3 ypaBHEHHUN),
UCTOJB3ys 3aKOHBl M (opMynbl, CBs3bIBaIOIIME (hU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPATKOE YCIIOBHE 3ajayH,
BBISIBIISIT HEJIOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC TSI €€ PEIICHHS, HCIIOJIb30BaTh CIIPABOYHBIC TaHHBIE,
MMpOBOIUTH paC‘-IéTBI U OLCHHUBATL PCAIUCTUYHOCTL ITOJIYYCHHOI'O
3Ha4YeHUs1 PU3HMUECKON BETMYNHBI, YMEHHE ONIPEACIISTh PA3MEPHOCTh

¢u3nUecKoil BEMUUNHBI, IOJYYEHHON PU PELICHUH 33/1a4H




VYMeHHe XapaKkTepu3oBaTh NPUHLOUIBI JIEHCTBUS TEXHUYECKHX
YCTPOHCTB, B TOM YHUCIJIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX OMUCAHUIO, HCIIOIb3Ys 3HAHUS O
CBOMCTBaX (PM3MYECKUX SBICHUA U HEOOXOIMMble (hU3UUYECKHE

3aKOHOMCPHOCTH

10

YMeHHe WCIONb30BaTh 3HAaHWS O (U3WYECKHX SBICHHSX B
MOBCEJHEBHON KM3HM Uil oOecrieyeHus: Oe30MacHOCTH IpH
oOpamieHUM ¢  OBITOBBIMH  NPUOOpPAaMH M TEXHUYECKHUMH
YCTPONCTBAMH, COXPAHEHUs 370pPOBbS M COOJIIOJCHHUS HOPM
HKOJIOTUYECKOTO TOBEICHHSI B OKpPYKAIOIIeW Cpeie; MOHWMaHHE
HEOO0XOAUMOCTH TPHUMEHEHHS JOCTHKEHUH (DU3UKKU M TEXHOJOTHMA

AJIg palfMOHAaJIBHOT'O IMPUPOA0IIOJIb30BaAHUSA

11

OnpIT moucKa, MpeoOpa3oBaHUsA W TPEACTaBICHUS HHGOpPMALUU
(U3NUECKOTO COMIEp)KAaHUSI C HCIOJb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHOW WH(GOPMAlMM HAa OCHOBE HMEIOMIMXCS 3HAHUA U
JOTIOJHUTENBHBIX ~ MCTOYHHUKOB; YMEHHE HCIIOJIb30BAaTh  IIPU
BBITIOJIHEHUH YYEOHBIX 33aJaHUN HAYYHO-TIOMYJISAPHYIO JHUTEPATYpy
(bu3NYECKOTO Ccoep KaHMsl, CIIPAaBOYHBIE MaTEPHAIIbl, PECYPChI CETH
WutepHer; BnajgeHue 0a30BBIMHM HaBBIKAMHU  NPEOOpa3OBaHHSA
nHpopManuu W3 OAHOM 3HAKOBOM CHUCTEMBI B JPYTIyH0; YMCHHE
co3/laBaThb COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBC€ I/IH(bOpMaI_II/II/I N3 HECKOJIbKUX HCTOYHUKOB




IHHEPEYEHbB 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUNA
1 MEXAHUWYECKUE SABJIEHUA
1 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. (CucreMa OTCuéTa.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMEpHOE U HEpaBHOMEpHOE ABMkEHUE. CpenHss ckopocTsb. PopMyiia i
1.2 BBIUMCIICHUS CpeAHeH ckopocTu: v = S/t
PaBHOMEpPHOE MPAMOIMHENTHOE IBUKEHUE. 3aBUCUMOCTh KOOPIMHATHI T€IA OT
BPEMEHHU B CITy4yae paBHOMEPHOT'O MPSIMOJIMHENHOTO IBMKEHUS
13 x()=x,+uf
I'paduky 3aBUCHMOCTH OT BPEMEHHU MJISi MPOEKLIHMU CKOPOCTH, MPOEKLIUH
nepeMenieHus, MyTH, KOOPAMHATHI NpPU PaBHOMEPHOM MPSMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOpPJMHATHI Te€Jla OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIUHEHHOTO JIBUKECHHUS:
Sx()=Vo, *t+ax* 't-,;
@opmynbl A OPOEKUUU NEPEMENICHMs], MPOEKIMH CKOPOCTH U IPOEKLUU
YCKOpPEHUS MPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 sx(r)=uo_\.~r+a.‘,-r7‘
U.\'(r) =Upy T4 1,
a.(f)=canst,
uz_\.: - ul_\.2 =2a.s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIS MPOEKLIUU YCKOPEHHs, MPOEKLIUU
CKOPOCTH, MPOEKLUUHU TIEepeMEelIeHusl, KOOPAWHAThl MPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBH>KCHUH
CBobonnoe nanenue. opMyiibl, ONKMCHIBAIOIIME CBOOOAHOE MaleHUE Tela Mo
1.5 BEPTUKAIM (JIBWKEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTU
3emmn). ['paduku 3aBHCHMOCTH OT BPEMEHH MJIsi MPOEKLUUH YCKOPEHHS,




MPOCKIIUA CKOPOCTH W KOOPAWHATHI TMPH CBOOOJHOM TAJACHUU Tejia IO

BEPTUKAIN

CKopocTh paBHOMEpPHOTO JBHKEHHUS Tejla IO OKpyKHocTH. HampasieHue
CKOPOCTH.

@dopmyna A BBIUUCIEHHUSI CKOPOCTH 4epe3 pajnyC OKPYKHOCTH W INEPUOJ

oOparieHus:
2mR
=
T

LentpoctpemurenbHoe yckopenue. HampaBineHue UEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyra sl BBIYUCIEHUS YCKOPEHUS:

1.6
2
a. = v
“ R
dopmyiia, CBSI3bIBAIONIAS IEPHO U YACTOTY OOpAIlCHHS:
V= 1
/ i
Macca. I1notHocts Bemecta. @opmyiia i BBIYUCICHUS IITIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas ¢pusnueckas Benuunna. CliokeHue Cui
1.9 SBnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHna:
F=m-a
1.10

CoHanpaBiIe€HHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIOIICH

Ha TCJIO0

1.11

B3aumopencrtue ten. Tperuit 3akoH Hprorona:

FZ—)I = _Fi—>2




Tpenue nokos u TpeHue ckoibxkeHus. Dopmyrna 1715 BBIYUCICHUS MOYJISL CUIIBI

TPCHUS CKOJIbIKCHUA:

F_=u-N
1.12 wp =}
Hedbopmarus Tema. Ympyrue u Heynpyrue nedopmaruu. 3aKoH YIpyroi
nedopmaruu (3axoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
my - M4
F=G-—L—2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.
1.14
dopmyna A BRIYUCICHUS CHIIBI TSHKECTH BOJMU3M MOBepxHOCTH 3emu: F =
mg.
JBuxenue nianet Bokpyr Cousnua. IlepBas kocMudeckast CKOpOCTb.
HeBecoMocTh 1 neperpysku
Nmmynbe Tena — BeKTOopHas pu3ndeckasi BeIMYnHa.
1.15 p=mo
Nmmnynsc cucremsl tei. M3menenue umnyibsca. Mmynsce cuisl
3aKOH COXpaHEHUsl UMITYJIbCa JJI 3aMKHYTOM CUCTEMBI TEJI:
1.16 D=my, +m,, =const
PeaktuBHOE NBHXKEHUE
Mexannueckas pabora. @opmysa Al BEIYUCICHUS paOOThI CUIIBI:
A=Fsoosa.
MexaHndeckass MOITHOCTb:
1.17
N=4
4
18 Kunernueckast u noteHmanbHas sHeprus. @opmyina st BBIYUCICHUS

KUHETHUYECKON YHEPIUu:




.
mu-
E.=
= 2

TeopeMa 0 kuHETHYECKOM YHEPTUU. DPOopMyJia sl BBIYUCICHUS
HOTGHHH&HBHOﬁ OHCPIuU TCJia, MOAHATOIO

Hag 3eMIIeH:

E,=mgh

Mexanuveckasi SHEpPIUs:

E=E;,+E ?

119 3aK0oH COXpaHEHUsl MEXaHWYeCKOM sHepruu. PopMya Jijis 3aKoHa
COXpAHEHUS MEXaHUYECKOW SHEPTUM B OTCYTCTBUE CHJI TpEeHUS: E = const.
[IpeBpanieHne MexaHMYECKON SHEPTUU IPU HAIUYUU CUJIBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Prruar. MomeHT cuitel: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0

1.20 <

[TonBwxHBIN 1 HenoABWKHBIN Ooku. KIT/] mpocThix MexaHH3MOB,
n= Anonesm
Amrpaqezmax
JlaBrienue TBEPIOTO TeNa.
®opMya 7151 BBIYMCIICHUS I1aBJICHHS TBEPAOIO Tea:
F

pP= G

JlaBnenue raza. ATMochepHOe TaBleHUE.

121 I'mapocraTnyeckoe naBieHUE BHYTPU KUJIKOCTH.

dopMya 17151 BBIYUCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Py,
1.22 3akoH [lackans. ['unpaBnudeckuii mpecc
123 3akoH Apxumena. Dopmyna Uil ONPEACIICHUS BBITAJIKUBAIOIIECH CHIIBI,

JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTD WM ras:




Fpx =P8V

VYcaoBue nnapanus teia. [lnapanue CYAO0B 1 BO3AYXOIUIAaBAHUC

1.24

Mexanndeckue KoJsieOaHWs. AMIUIATY/AA, TEPUOA M 4YacToTa KoJeOaHWH.

dopmyna, CBA3BIBAIOLIAS YACTOTY M NIEPUOJI KOJICOaHUIA:

1
vV=—

T

1.25

MaremaTuueckuii M TPYKUHHBIA MasSTHUKHU. [IpeBpailieHue SHEprum mpu

KOJIE0AaTEIIbHOM ABUKECHUU

1.26

3aryxatomue konebanus. Bernyxnennsie konedanus. Pesonanc

1.27

Mexanunueckue BoHBI. [IpoonapHbIEe U MONepedHble BOJAHBI. JlJIMHA BOJIHBI U

CKOPOCTB PacIpOCTPAHEHUS BOJHBI:

r=v-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpaskeHUE 3BYKOBOI BOJIHBI Ha IPaHMIIE

nByx cpen. MHdpa3Byk U ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

N3mepeHne cpenHed IIIOTHOCTH BEIIECTBA; APXHUMEIOBOM CHUIIBI; KECTKOCTH
MPYXHUHBL, KOd((PULIMEeHTa TPEHUS CKOJBKEHUS; paOOThl CUJIbI TPEHUS, CHUIIBI
VIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHS OpycKa MO HAKIIOHHOW TUIOCKOCTH;
yCKOpeHus: Opycka IMpH JABM)KEHHUU [0 HAKJIOHHOM IIOCKOCTH; YacTOTHI U
neproja KoJeOaHWi MaTEeMaTHYeCKOTO MAasSTHHKA; YacTOThl W Iepuoja
Kosie0aHui NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ACMCTBYIOIIETO HA phIYar;
paboOThl CWIIBI YOPYTOCTH MPHU MOABEME Tpy3a C MOMOIINBIO HEMOJBHIKHOTO
6J10Ka; pabOThI CHJIBI YIIPYTOCTH MPHU MOIbEME IPy3a C OMOIIBIO MOABHKHOTO
OIoKa.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00BEMa MOTPYKEHHON
YacTH TeJa U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILIEH CUITBI
OT MAcChl TeJa; CUIIbl TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO JIaBJICHUS U
OT pojia TOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTETICHH
nedopMauy MpyKUHbBI; YCKOPEHUs: Opycka OT yria HakJIOHA HalpaBIISIOIIEH;
neproja (4acToThl) KOJICOaHW HUTSHOTO MasATHUKA OT JJIMHBI HUTH; TIEpHUO/Ia
Koje0aHui MPYKUHHOTO MasgTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
WCCJICIOBAaHNE HE3aBUCUMOCTU TEpHoJa KoleOaHWN HUTIHOTO MAsTHHKA OT

Macchl rpy3a. [IpoBepka yciioBUsl paBHOBECHS phluara




1.30

Qusuueckue aeneHUs 6 npupooe: TPUMEPHl ABIKEHHUS C pPa3IUYHBIMU
CKOPOCTSIMH B )KUBOM U HEKUBOU IIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE
U TEXHHKE, NMPWINBBI U OTJIMBBI, ABWKECHHE IUIaHET CONHEYHOM CHCTEMBI,
PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, PbIYary B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EpHOIO JABJICHUS HA YXUBOW OpPraHU3M, IUIaBaHUE PbIO, BOCHPUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUuUYecKue BOJIHBI, HYHaAMH, 3X0O

1.31

Texuuueckue ycmpoticmea.: CUUAOMETpP, NATYUKU TIOJOKEHUS, PACCTOSHUS U
YCKOpEHUs, IUHAMOMETp, TOAIIUIHUKYA, PaKeThl, pblYar, MOJIBWKHBIA H
HEMOJIBIKHBIA OJIOKU, HAKIIOHHAS TUIOCKOCTh, MPOCTHIE MEXAaHU3MEI B OBITY,
COOOIIAIOITNECS] COCYAbI, YCTPOMCTBO BOAONPOBOJA, THIPABINYECKUI Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoOMETp, IXOJOT,

UCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHbBIE TOJIOXKEHHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUS
BeliecTBa. Mojenu TBEPAOTO, JKUAKOTO U ra3000pa3HOr0 COCTOSIHUN BELIECTBA.

Kpucrannuueckue u amopHble Tena

2.2

ILBI/I)KGHI/IG qacTull BCIICCTBA. CBs13b CKOpPOCTH IOBWIKCHHUA YaCTULl C

TeMreparypoil. bpoyHoBckoe nBkenue, muddy3us

23

CMmauuBaHue U KalmUJIJIAPHBIC ABJICHHUA

24

TermoBoe pacmmpeHue U cxaThe

2.5

TermnoBoe paBHOBECHE

2.6

Buytpennss sueprus. PaGorta u Temnonepenada Kak cHocoObl W3MEHEHHUS

BHYTPEHHEH SHEPruu

2.7

BI/IIH:I TCILIONICpCaavun: TCIIJIOMPOBOJHOCTh, KOHBCKIM A, N3JTYUYCHUC

2.8

HarpeBanune wu oxnaxnenne Tten. KommdecTBO TemaoThl. Y enbHas

TEIUIOEMKOCTD:

O=cm(t,—t,)

2.9

3aKkoH COXpaHCHHUA SHCPTHUU B TCIUIOBBIX ITPOLICCCAX. YPaBHeHI/Ie TCIIJIOBOT'O

OasaHca:

Q+0, +..=0




Ucnapenune u konaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPruM B MPOLIECCE

UCHapCHUSA U KOHIACHCAIUU. Kunenne KUIKOCTH. VI[CHBHaSI TCILIOTa

210 napoo6pasopanus: L = O/m
2.11 Bnaxxnocts Bo3nyxa
IInaBnenue u Kpucramsauus. l3MeHeHHWE BHYTPEHHEH DHEpPruUu IIpU
IUTABJICHUU U KPUCTAJUIM3ALMH. Y IeNIbHAS TEIUIOTA IIJIaBJICHHUSA:
2.12 0
7\.=;
m
BHyTpeHHsIT »HEprus cropaHusi TOIUIMBA. YJAENbHAas TEIUIOTa CrOpaHUsA
2.13 TOmJuBa: ¢ = O/m
2.14 [MpunnmB padoTh! TemoBbix npurateneid. KI1/1 rermmoBoro asurarens
IIpakmuyeckue pabomul
W3mepenue yaenbHON TEMIIOEMKOCTH METAIUIMYECKOI0 HUIMHPA; KOJTUYECTBA
TEIUIOTHI, IMOJyYEHHOTO BOJOW KOMHATHOW TeMIleparypbl (hPUKCHPOBAHHOMN
MacChl, B KOTOPYIO OIIyIIEH HarpeTbli LUIMHIP; KOJWYECTBA TEIUIOTHI,
2.15 OTJAHHOT'O HAarpeThIM ILMJIMHIAPOM, IOCJE OIYCKaHUs €ro B BOAY KOMHAaTHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOW BJIAXKHOCTH BO3JyXa; YICIBHOM TEIIOTHI
IUIaBJIeHUsl JbAa. MccnenoBaHue W3MEHEHHMS TEMIIEpaTypsl BOABI IIpU
pa3UYHBIX YCIOBMSAX; SIBIECHUS TEIJIOOOMEHA MPHU CMEUIMBAHUU XOJIOAHOW U
ropsiuei BoAbl; IpoLecca HCITapeHUs
Dusuueckue a61eHUs 6 npupooe. TOBEPXHOCTHOE HATSXKEHUE M KallMILISIPHbIE
2.16 SBJICHUS B IIPUPOJIE, KPUCTAJLIbI B MpUpOJE, n3nydeHue CoiHLa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera
Texunuueckue  ycmpoucmeqa:  KallWUIAPBL,  IPUMEPBl  HCIIOJIb30BaHM
517 KPHUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETP, NaTYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA
' OTOIICHUs JIOMOB, THUIPOMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTraTElb
BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Teil. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona
33 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsiaa




DnekTpuyeckoe mosie. Hanpspk€HHOCTH 3nekTpuyeckoro modsd. [IpuHumn

3.4
CYTIEPIO3UIINH JICKTPUUECKUX MOJIEeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocurenu »smexkrpuueckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha
JNeKTpUUecKue 3apaabl. [I[pOBOAHUKH U TUANEKTPUKH
[TocTossHHBIN AeKTpUYECKU TOK. JleCTBUS AieKkTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t, U=A4/4
DIEeKTpUYECKOEe CONMPOTUBIIEHUE. Y AEIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
3akon Oma aiis yyactka snekrpuueckot nenu: [ = U/R
3.8
[TocnenoBarenpbHOE COETMHEHNE IPOBOAHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COeIMHEHNE TPOBOJAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+I; R=§.
CwMmeliaHHble COeTMHEHUS TPOBOIHUKOB
PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>oyns — Jlenna:
2
3. 1 1 Q — I . R . r
312 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOro MPOBOAHUKA C TOKOM. JIuHuM
MarHuTHON MHAYKIIMHU
313 MaruuTHOE MOJIE MOCTOSHHOTO MarHuta. B3auMoAENCTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel @apages. fABiaeHue 37eKTpoMarouTHOM nHAyKuu. [Ipasuiio Jlenma
3.16 Ipaxmuueckue pabomul




W3mepenue  SIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOILHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, IaMIIO4YKa), OT HAPSHKEHUS HA KOHIaX MPOBOTHUKA; 3aBUCUMOCTH
COTIPOTHUBIICHUS OT JAJUHBI IPOBOIHUKA, TUIOIA/IU €T0 MONEPEYHOro CEYCHUS U
YAETHEHOTO COMPOTUBIICHHS.

[IpoBepka mpaBuiia Jyist 3JEKTPUUECKOTO HAMPSHKEHUS TIPU MOCIIEI0BATEIbHOM
COCIMHEHUH TPOBOJHUKOB; TMpaBWIA ISl CHIBI 3JEKTPUYECKOTO TOKa TpPHU

napajuieIbHOM CO€AMHEHUU MTPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TT0JIe 3eMJIH, Ipei( MOTI0COoB,
POJIb MArHUTHOTO MOJIS VTSl )KU3HU Ha 3eMile, MOJIAPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PeocTar,
CUETUMK  DJCKTPUYECKON DHEPTUH, DIIEKTPOOCBETHTEIbHBIE MPUOOPSI,
3.18 HarpeBaTeJIbHbIC AIEKTPOPUOOPHI (mpumepsr), AIEKTPUICCKUE
IIPEIOXPAHUTENN, JJIEKTPOMAarHuT, 3JIEKTPOABUIaTENb IIOCTOSTHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKA
3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKkasna 31eKTpOMarHUTHBIX BOJIH
3.20 JIydeBas monens ceera. [IpsMonrHENHOE paclIpOCTPaHEHHUE CBETA
3.21 3akoH oTpaxkeHus cBeTa. [1nockoe 3epkano
3.22 IIpenomiienue cBeTa. 3aKOH MPEIOMIIEHHSI CBETA
3.23 JHucnepcus cBeta
394 JInnza. Xox nyueit B muH3e. @oKycHOE paccTOssHUE JUH3bI. OnTHYecKas cuiia
' muH3bl: D = 1/F
3.25 I'ma3 xak onrtrueckas cucrema. OnTudeckue IpUOOPHI
IIpakmuyeckue pabomul
N3mepenne onTuyeckoi CHITb COOMparomiei JINH3bI, (POKYCHOTO PACCTOSTHUS
coOuparorieit TMH3HI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa U U300parkeHHs,
KOrJa IpeIMeT paclojoKeH B JBOWHOM (hoKyce), MoKa3aTelsl NpeIOMICHHS
3.26 | crexna.

HccnenoBanue CBOWCTBA HM300paKEHHUS, TMOJYYCHHOTO C  ITOMOIIBIO
coOuparolel TUH3bI; U3MEHEHUsI OKYCHOTO PAaCCTOSIHHS JIBYX CIOXKCHHBIX JIHH3;
3aBUCHMOCTH YIJIa TIPEJIOMJICHUS CBETOBOTO JIyda OT yIJIa TaJeHUs Ha TPaHUIIS

«BO3AYyX — CTCKIIO»




Qusuueckue senenuss 6 npupooe: 3atmenus ConnHua u JlyHbl, 1BeTa Ted,

327 OINITHYECKHUE sIBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, ¢oToanmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBLIE ABJIEHUA
41 PannoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3inydenus. Peakiuu anbda-u Oera-
' pacnaza
42 Omnbitel Pesepdopna mo paccesHuio anbga-yactun. [lnanerapnas mopenb
' aToma
4.3 CocraB aromHoro s1pa. M3oromnsl
4.4 [Tepuon nmonypacnaaa aTOMHBIX SIAEP
4.5 SAnepHble peaku. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOT'0 YHUCET
DQusuueckue sA61eHUsA 8 Npupode. ECTECTBEHHBIM paJMOAaKTUBHBIA (OH,
4.6 KOCMHMYECKHE JIy4d, PaJUOAKTHBHOE MW3Iy4YeHHE HPHUPOJHBIX MUHEPANOB,
JEUCTBHE PAAMOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4YE€JI0BEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOII, UHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunscona, sinepHas sHepreTHka




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka: 7-i knacce: 6a30BbIN ypPOBEHB: YUeOHUK; 3-¢ U3AaHue, iepepaboTaHHOe
[Meppikun .M., UBanos A.W. AxuunonepHoe obmectBo «M3narensctBo «IIpocemienue»
» Ouszuka: 8-i kinacc: 0a30BbIN YpOBEHb: YUEOHHK; 3-€ U3/1aHHe, epepadoTaHHOE
[Meppikun .M., BanoB A.M. AxuunonepHoe obmectBo «M3narensctBo «IIpocemienue»
» ®usnka: 9-i xnacc: 0a30BbI YPOBEHB: YUCOHHK; 3-€ U3aHue, epepadoTaHHOe
[eppikun .M., I'ytauk E.M., IBanoB A.W. u np. AkiionepHoe 0011ecTBO

«M3narenscTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

®wuzuka. Peanuzanus tpedoanuii @I"OC ocHOBHOTO 00111€T0 00pa30BaHUs: METOIUIECKOE
nocobue s yuutens / A. YO. Ilentun; nox pexn. I'. C. Kopanepoii. M.: ®I'BHY

«MHCTHTYT cTpaTerun pa3BuTus oopazoanus PAOy, 2022.

MeTtoauueckue pekoMeHaauuu no GopMupoBaHUio (HyHKIIMOHATIBHOU IPaMOTHOCTH
oOyJaronuxcs 5-9 KJIaccoB ¢ UCIOIL30BaHUEM OTKPHITOTO OaHKa 3alaHuii Ha U POBOIH
maTdhopMe 1o MIECTH HaNpaBJICHUSIM (QYHKIIMOHATBLHON TPaMOTHOCTH B Y4EOHOM TpOIIecce
U JJIs IPOBECHUS BHYTPHUILKOJILHOTO MOHUTOPHHTA (OPMUPOBAaHUS (DYHKIIMOHAIBHOM
rpamotHocTH oOy4varomuxcs / mox pen. I'. C. Kosaneroit. M: ®I'BHY «MucTUTyT

cTpareruu pa3BuTHs oopa3zoBanus PAOy, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/ff09f72a
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