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MNOACHUTEJBHASA 3AIINCKA

Conepxanue IIPOTrpaMMBbl HaIIpaBJICHO Ha dbopmupoBaHue
€CTECTBEHHO-HAYYHOM TPaMOTHOCTHM OOYYalOIIMXCS U OPraHU3aLMI0 H3YYEHUS
(bu3MKHN Ha JEesITeIbHOCTHON OCHOBE.

duszuka ABISETCA  CHUCTEMOOOPa3yloIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJIICHUM, M3ydYaeMbIX XUMHEH, Ouoioruei, acrpoHomued u GU3UIECKOU
reorpadued, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa,
npenocTaBisieT HauOosiee sCHble OOpas3lbl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAaHMSI, TO €CTh CIIOCO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa W3 TJaBHBIX 3a/lady (PU3MYECKOro 0O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

N3yuenne kypca «@Pu3znka BOKPYI Hacy» MPEAINOJIaraeT OBJIAJECHUE
CIENYIOIUMH KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PAMOTHOCTB:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPOPETUPOBATH  JIAHHBIE U  HUCIOJB30BaTh  HAy4YHbIC
JI0OKa3aTeIbCTBA JIS MOJy4YEHUS! BBIBOJIOB.

Heau nzyyenus: kypca «@u3uKka BOKPYI HAC»:

e IMpuOOpEeTEeHHWE HHTEepeca U CTPEeMJICHUS OOYydYalIIUXCid K HayYHOMY
U3YUYCHHUIO TPUPOABI, PA3BUTHE HX MHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJi€ MO3HAHUSA U (POPMUPOBAHUE
UCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTra H3YYCHUS
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHue TpenCTaBICHUNA O POIM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

e pa3BUTHE  TMpEACTaBICHUH O  BO3MOXHBIX  chepax  Oyayiuei
npoecCHOHaNBbHON AeATENHPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
nanpHeneMy o0y4eHHI0 B 3TOM HaIlpaBJICHUH.

JocTmxeHne >TUX 1Lenell mporpaMMmbl Kypca «@Pu3znka BOKpPYI Hac» Ha

o0ecreurBaeTcsl pelIeHUEM CIIEIYIOIUX 3a4a4:

e IMpuoOpeTeHHWe 3HAaHUU O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPUUYECKHUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX;



e TMpUOOpPETEHNE YMEHHA OMHUCHIBATH U OOBACHITH (PU3NUECKUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

e OCBOCHME METOJOB pEIICHHS MPOCTEUIINX pPacyETHBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nuecKux MoOZENe, TBOPYECKHX U
MIPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCIEPUMEHTANBHBIC HCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOpMALMEH PU3NYECKOTO COAEpKaAHUS,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX AOCTHXKEHUAX (DU3UKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUH;

e 3HAKOMCTBO CO cepamu MpopheCCHOHATBHON NESITEIIBHOCTH, CBSI3aHHBIMU
¢ (u3MKOM, W COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3NYECKON HayKH.

Ha usyuenue kypca «®usnka BOKPYr HAac» OTBOJUTHCS B 6 kiacce — 12
yacoB. JlomaniHee 3aJjaHW€ U BBICTABICHUE OTMETOK B KypHaJl MPU U3YUYECHHUU
JAHHOT'O Kypca HE MPEAYCMOTPEHO.



COIAEPKXAHUE OBYYEHUA

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAK0IIEro Mupa.

®dusnka — Hayka O npupone. SIBimeHus npupoxasl. Pu3MUECKUe SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. M3mepenune ¢usndyeckux BenuyuH. Dusznueckue
npuOopsl. [lorpemuocTs u3mepennii. MexxayHapoHasi cucTeMa €AMHHLL.

Kak ¢usnka u Jpyrue €cTeCTBEHHblE HAayKd H3Y4arOT IPUPOLY.
EcTecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HabmogaemMoro spieHus. Onucanue GU3NIeCKUX SIBICHUM ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUS.
2. @uznyeckue mpuOOPHI U MpOLEAypa NPSIMbIX U3MEPEHUN aHaJIOTOBBIM U
(G pPOBBIM IPUOOPOM.

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(kpuctammyeckux) Tesl. B3anMoCBs3b MEXKIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JIBUYKEHHUSI.

2. Habmonenue nuddysum.

3. HabGmionenue  siBmeHuil,  OOBSACHAIOMIMXCS  MPUTSKEHUEM  WIH

OTTAJIKMBAaHUEM YaCTHUI] BELIECTBA.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexanuueckoe pABrmkeHue. PaBHOMEpHOE M HEPABHOMEPHOE [BHKCHHUE.
Ckopoctb. Cpenusisi CKOPOCTh IIPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBnenue uHepuMH. 3aKOH WHEpUMU. B3anmonelicTBHe Ten Kak NPUYHMHA
W3MEHEHMsI CKOPOCTM JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.



[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IMHHULIE
00bEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoJeicTBUsA Ted. Cuila ynpyroctd M 3aKOH
I'yka. M3mepenne cuibl ¢ OMOLIBIO AMHAMOMETpA. SIBJIEHHE TATOTEHHS U CHIIA
TspkecTy. Cuila TshKeCTH Ha Ipyrux miaHerax. Bec rena. Hesecomocts. Cnoxenune
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHopeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IpUPOJE U TEXHUKE.

Hemoncmpauyuu.

Habnronenne MexaHn4ecKkoro JBUKEHHs Tea.

N3mepenne CKOpOCTH NPSAMOJIUHENHOTO ABUKECHUS.
Habmronenue siBneHus: HHEPIUH.

Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TEll.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEJL.

CrnoxeHue CHJl, HaIPaBJICHHBIX 110 OJHOM IIPSIMOMA.
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Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKMIKOCTEH 1 ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS U YBETUUeHUS AaBieHus. JlapneHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oTr o0b&Ma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU M razamu. 3akoH [lackamsa. IIHeBmaTmueckue
MAaIIMHbI. 3aBUCHUMOCTh JAaBJICHHS JKHJIKOCTH OT TIyOuHbI. ['mapoctaTuueckuit
napajokc. Coobmaroiuecs cocynsl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emnun u atmochepHoe napieHue. [IpuyuHbl CyliecTBOBaHUSA
BO3yIIHONM o0onoukn 3emin. OnbiT Toppuuemnu. M3mepenue armochepHoro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U3MEPEHHs AaTMOC(PEPHOTO J1aBICHUSI.

JlelicTBue KUIAKOCTH M rasa Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTb JABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.

CooOmatormuecs CoCyibl.

['mapaBarueckuy nmpecc.

[IposiBineHue nerlcTBrst aTMOCHEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIOLICH CHJIBI OT 00BEMA MOTPYKEHHOW 4YACTU
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TCJ1a U INIOTHOCTH KUIKOCTH.

PaBenctBO BI)ITEU'IKPIB&IOH.I@ﬁ CHJIbI BECY BBITECHCHHOM KUIAKOCTH.

8. YcCioBHE NJIaBaHUS TEJl: IJaBaHUE WU MOrpy>XC€HHUEC TCJI B 3aBUCHUMOCTHU
OT COOTHOIICHUS IIIOTHOCTEH Tela U KHNIKOCTH.

N



Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas padoTa. MomHOCTb.

[TpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. IIpaBuio
paBHOBecusl pblyara. [lpumeHeHue mnpaBuiaa paBHOBECUS pblyara K OJIOKY.
«3osnoroe mpaBwno» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas odHeprua. KuHetnueckas M IMOTEHUWAJbHAs JHEPrUS.
IIpeBpalieHre 0OTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYTrOi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Pa3nea 6. TenyioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHHM MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHu€e U KamWUISIpHBIE siBJICHUSI. TemIoBoe pacliupeHnue U CKaTHe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUYKECHHS
yactull. Buytpenusas sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW HHEPruu:
TeIIonepeaaya U COBEpULICHUE paboThI. Bunsl TEIIONEepEaaAUn:
TEIUIONPOBOJHOCTh, KOHBEKIU S, U3JIyUYCHHUE.

KonnuectBo Temnotel. [lnaBneHue u OTBeplieBaHUE KPUCTAJUIMUECKUX
BemecTB. [lapooOpazoBanue u xouaeHcarus. Mcnapenne. Kunenue. BrakHocTb
BO3/yXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Mpunuumner padotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asurartess.
TerutoBple ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpauyuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysum.

3. HaOmionenue siBneHn CMauyuBaHUS U KANWILISIPHBIX SBIICHUN.

4. HaOmrosieHre TeraoBoro pacuupeHus Tel.

5. M3MeHeHue naBieHusi rasza Mnpu M3MEHEHUM OObEMa U HarpeBaHUU WM

OXJIaXKJICHUH.
6. IlpaBuna usmepeHus TeMnepaTypsbl.



7. Buasel Termonepenayu.

8. OxJaxJeHHe MPU COBEPIICHUN PAOOTHI.

9. Harpeanue nipu coBepiiieHur pabOThI BHEIITHAMH CHJIAMHU.
10. CpaBHEHME TEIUIOEMKOCTEM Pa3IMUYHBIX BEIIECTB.

11. HaOmroienue KUIIEHUS.

12. HaGnrogeHme mocTosTHCTBA TeMITepaTyphl IPH TJIABJICHUH.
13. Moenn TEIIOBBIX ABUTATEIICH.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BsaummopeiicTBue
3apSIKEHHBIX TEJL.

ONEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS SJIEKTPUUYECKOIO TOKA.
HcTouHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE).

Onektpuueckass 1enb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE  MPOBOJHUKA. Y nenbHOE CONIPOTUBIICHUE  BELIECTBA.
[TocnenoBaTenbHOE U apaUIEIbHOE COCTUHEHNE IPOBOJHUKOB.

PaGota u MomHOCTh »3yeKTpuueckoro Toka. 3akoH Jxoyns—JleHua.
DNEKTPUYECKUE LEMU U MOTPEOUTENU dIEKTPUUYECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUME  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MarauTHoe nojie 3eMJIM U €ro 3Ha4€HUe ISl )KU3HU Ha 3emII€.
OneiT  Opcrena. MarHuTHoe T1oOJie  JJIEKTpUyeckoro Toka. [IpumeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJISI HA TPOBOJIHHUK C TOKOM.
DNEeKTpOoJIBUraTesib MOCTOSIHHOTO ToKa. lcnonb3oBaHue >IEKTpOJBUraTesiel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Oneitel  ®Dapanes. SBneHue 3JEKTPOMAarHUTHOM HWHAYKIUU. CrocoOsl
NOJIyYEHHUS] DJIEKTPUYECKOW SHEPruu. JIEKTPOCTAHIUMU Ha BO30OHOBIISIEMBIX
VMCTOYHHUKAX SHEPTHM.

Jlemoncmpayuu.

DnekTpu3aius Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U NEHUCTBUE AJIEKTPOCKOIIA.

DneKTpocTaTuiecKast HHAYKIHS.

3aKOH COXpAaHEHUS FIEKTPUUECKUX 3aPsI0B.

[IpOBOAHUKH U AUDIIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIA.

M cTOYHMKYN TOCTOSIHHOTO TOKA.

JlelcTBUS DIEKTPUUYECKOTO TOKA.
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10. I3mepeHue cuiibl TOKa aMIIEpMETPOM.

11. I3mMepeHue aNeKTpUIEeCKOr0 HanpsiKEHUST BOJIbTMETPOM.
12. PeoctaT 1 MarasuH CONpOTUBIICHUM.

13. B3aumoeiicTBHE NOCTOSHHBIX MariuTOB.

14. MarHuTHOE MoJi€ TOKa. DJIEKTPOMArHuT.

15. JleicTBME MarHMTHOTO MOJISI HA MMPOBOJHUK C TOKOM.

16. DNEKTPOABUTATENh TOCTOSIHHOTO TOKA.

17. MccnenoBanue sIBICHUS JEKTPOMArHUTHOW UHYKIIUH.
18. OnbiThl Dapajes.

19. DIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanndeckoe pasrxkeHue. CpelHsiss M MIHOBEHHash CKOpPOCTh Teja IpH
HEPAaBHOMEPHOM JIBU)KCHUU.

CBobognoe nagenue. OneiTel [anumnes.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JlBwxkenue rura”er Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HeBecoMoCTh 1 eperpysKHu.

PaBHoBecue MarepumanmbHONM TO4YkM. PaBHOBecne TBEpHOro Tema C
3aKpEIUIEHHOM OChIO BpaieHus. MomeHT cuibl. LieHTp TshkecTn.

Mexannueckas paboTa U MOIIHOCTb.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4ecKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MyTed M TPACKTOPUWA ABMKEHHS OJHOTO W TOrO K€ Teja
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

3. HaOuroneHue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUY TEJL.

4. V3meHeHHe Beca Tena Ipu YCKOPEHHOM JABUKEHHH.

5. Ilepemada umiryabca Ipu B3aUMOJICHCTBUU TEJL.

6. I[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOJCHCTBUH TEJ.

7. CoxpaHEHHE UMITyJIbCA IIPU HEYNIPYTOM B3aUMOJCHCTBUMU.

8. CoxpaHeHue UMIyJjbca pu adCOJIIOTHO YIIPYTOM B3aUMOJEHCTBUM.

9. Habmonenue peakTUBHOTO JBUKECHHUS.

10. CoxpaHeHHe MEXaHMYECKON IHEPIHH MTPU CBOOOTHOM IMaICHUH.

11. CoxpaHeHHe MEXAHUYECKOW SHEPIUM PH JBUKECHUHU TeJla IO JEHCTBUEM

IIPYKHHBI.



Pa3nen 9. Mexanuueckue KojaeO0aHHusl M BOJIHDI.

KonebarensHoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHHI: TIEPHOT,
4acToTa, aMIUINTy1a. MaTeMaTHndeCKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPIUM MPH KOJIeOATEITHHOM JIBUKESHUH.

3aryxaronme  kosieOaHus.  BbIHyk7eHHbIe — KoJjieOaHus.  Pe3onaHc.
Mexannueckue BoJiHbl. (CBoiicTBa MexaHuueckux BoOJH. [IpomonbHbie WU
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbICOTa TOHAa. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koneOaHWi TEN IMOA AEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIIPYTOCTH.

HalGmronenne koinebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmronenue BeIHY X I€HHBIX KOJeOaHU U pe3oHaHca.
Pacnpoctpanenue npo10abHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
Hal6mronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKHI PE30HAHC.
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Pasznen 10. DnekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
NIEKTPOMArHUTHEIX BOJH. Illkama snexkrpomMarHWTHBIX BOJIH. Mcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.

OnekTpoMarsuTHas npupoga csera. CKOpocTh cBeTa. BOiHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu.

1. CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Pa3gen 11. CBeToBLI€e SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounukm ~— cBera.  IIpsamonunenHoe
pacnpoctpanenue cseta. 3atmenus ComnHua u JIynsl. Otpaxenue csera. Ilnockoe
3epKasio. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesnoMieHUs cBeTa. llosiHOe BHyTpeHHee
OTpakeHHe cBera. lcnmonp30BaHWE IIOMHOTO BHYTPEHHEIO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox usyued B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MUKpPOCKOIIa M Teneckona. I'ya3 kak onrtuyeckas cucrema. bim3opykocTes u
JAJIbHO30PKOCTb.



Paznoxxenne Oemoro cBera B cmekTp. Ombitel HptoTona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucniepcus cBera.
Jlemoncmpayuu.
[TpsiMosIMHETHOE PACTIPOCTPAHEHUE CBETA.
OTpaxkeHue cBeTa.
[Tomy4yenune n300pakeHNi B MIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnrTryeckuii CBETOBO/I.
Xop nyuyei B coOuparoliei JImH3e.
Xox yder B pacCEUBArONIEH JIMH3E.
[Tomydenue n300paxeHnii ¢ TOMOIIIBIO JIUH3.
[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
10. Mopens riasa.
11. Paznoxenue 6e10ro cBeTa B CIEKTP.
12. [TosmyyeHue 6e10ro cBETa MpHU CI0KEHUU CBETA PA3HBIX IIBETOB.

W X N U A WD E

Pa3nen 12. KBanToBble siBJIeHHS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U nornioiieHre cBera atroMoM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. MHWs3oromsl. PaauoaxTtrnBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX IEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIyYCHHM Ha JKUBBIC
OpraHU3MBbl.

Hemoncmpauyuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CreKTpbl pa3IMyYHbIX Fa30B.

CnexTtp Bogopoa.

HabGmronenue TpexoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOIIUX U3ITYUEHUH.

Perucrpanus nsnydeHus npupoIHbIX MUHEPATIOB U MPOTYKTOB.

o vk w N e



IInanupyembie pe3yabTaTbl OCBOCHHSI NMPOrpaMMmbl MO Kypcy «®Pu3nka
BOKPYI HAC»

N3yuenne kypca «®u3nka BOKPYI HAC» HANpaBiI€HO HA JIOCTHIKEHUE
JMYHOCTHBIX, METAIPEIMETHBIX U NIPEAMETHBIX 00pa30BaTENIbHbBIX PE3YJIbTATOB.

B pesynbrare usyueHus kypca «®dusmka BOKPYr Hac» y o0Oydarolierocs
OyayT chOpMHUPOBAHBI CIEAYIONINE INYHOCTHBIE PE3YIbTAThI B YACTH:
1) naTpHOTHYECKOro BOCIIMTAHUS:
— NIPOSIBJICHWE WHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bU3MYeCcKOl HAYKU;
— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;
2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
— FOTOBHOCTh K aKTHMBHOMY YYacCTHIO B OOCYXXJACHHH OOIIECTBEHHO 3HAYMMBIX U
ATHUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
buzukwy;
— OCO3HAHHME BAXXHOCTH MOPAIBHO--3TUYECKUX MPHUHILMIIOB B JI€ATEIBHOCTH
YYEHOT0;
3) 3¢TeTHYeCKOro BOCIIUTAHUS
— BOCHPUATUE ICTETUYECKUX KauyecTB (PU3MUECKON HAyKH: €€ TapMOHHMYHOTO
IIOCTPOEHUS1, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 MO3HAHUS
— OCO3HaHME LIECHHOCTH (PU3NYECKOM HAYKHM KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBbI pa3BUTHS TEXHOJIOIMI, BayKHEHMIIEH COCTABIISAIOLIEH KYJIbTYpHI;
— pa3BUTHE HAyYHOW J0OOO3HATEIBHOCTH, HHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOLIMOHAJIBHOIO 0JIATONOJIYYHS:
— OCO3HaHME IIEHHOCTH Oe3omacHoro o0pa3a JKM3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BaXKHOCTH MpaBWJI OE€30MacCHOrO IOBEAEHHS Ha
TpaHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM WU TEIUVIOBBIM OOOpYyIOBAaHUEM B
JOMAIIHUX yCJIOBUSAX;
— c¢(OpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO NPaBa Ha OMIHUOKY U
TaKoro K€ MpaBa y Ipyroro 4ejioBeKa;
6) Tpya10BOr0 BOCIIUTAHUS:
— AaKTUBHOE Yy4YacTU€ B pELICHMHM MPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa30BaTebHON OpraHMU3aly, TOpojaa, Kpas) TEXHOJOTHYECKOW U COLMAIBbHOU
HAIPABIEHHOCTH, TPEOYIOIMKX B TOM YHCIE U (PU3MUECKUX 3HAHUMH;
— UHTEPEC K IPAKTUUECKOMY U3YUEHHIO PO eCcCcuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOTNYECKOr0 BOCTIMTAHMSA:



— OpHUEHTalusi Ha TNpUMEHEHHE (GU3MYECKUX 3HAHUW Ui pElIeHMs 3ajad B
0o0JlaCT  OKpY’KaroIiedl cpeiapl, IUIAHWPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLLIEH CPEeJIbl;

— OCO3HAHME TIJIOOATFHOTO XapakTepa SKOJOTHYECKHX MpoOieM U MyTed ux
pelieHus;

8) aganTauMu K HM3MEHAKIIUMCH YCJIOBUSIM COLMAJIBLHOM W NPUPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aWMOJICHCTBUY MPHU BHITIOJTHEHUN MCCIICIOBAHUN M TTPOCKTOB
(hM3UYECKON HAMPABIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSIM JIPYTHX;

— TOBBIIEHHWE YPOBHSA CBOE€AW KOMIIETEHTHOCTH 4YE€pPe3 MPAKTUYECKYIO
NEATENIbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4uCie (HOPMYJIUPOBAThH
U], TIOHSTHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSX;

— OCO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUII M KOMIETEHTHOCTEW B 00JacTU
buzukwy;

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3UUECKUX 3HAHUM;
— CTPEMJICHHE aHAJM3UPOBATh M BBISBIISITH B3aUMOCBSI3U TIPHUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECCKUX 3HAHUM;

— OLEHKa CBOMX JEHUCTBUM C Y4YE€TOM BIIMSHUS Ha OKPYXAIIYIO Cpelny,
BO3MOYHBIX TJI00QIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHusi mporpamMmbl Kypca «®PusznMka BOKPYr Hac» Yy
oOyugarorierocss  OynyT  cOpMHUpPOBaHBI ~ MeTamnpeAMeTHbIe  Pe3yJbTaThl,
BKJIFOYAIOIINE  TI03HABATENbHBIE  YHHBEPCAJIbHBICE  y4eOHbIE  JEHCTBUA,
KOMMYHUKATHUBHbIE  yHUBEpCaJbHble  yueOHblE  JCHCTBUSA,  PETYJISATUBHBIC
yHUBEpCalbHbIe yUeOHbIE 1EUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficCTBUS

ba3oBble Jornyeckue JeMCTBUSA:

e BBIABIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);

e YCTAaHABJIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHHS ¥ CPaBHEHUS;

e BBISABIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTPUBAEMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (DU3NIECKUM SIBICHHUSIM;

e BBISBIATh MPUUYUHHO--CJIEJCTBEHHBIC CBS3U IPU U3YUYECHUHM (PU3HMUYECKUX
SABJIEHUN U MPOLIECCOB, AETIATh BBIBOJIBI C UCIIOJIb30BAHUEM JE€TyKTUBHBIX



U WHIYKTHBHBIX YMO3aKJIIOUE€HUH, BBIIBUTATh TUIOTE3bl O B3aMMOCBS3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO peuieHus: ydeOHOW (PHu3ndecKon
3amaun (CpaBHEHUE HECKOJBKUX BApUAHTOB PELICHMS, BHIOOp Haubojee
HOJXOSIIETO ¢ Y4ETOM CAaMOCTOSTENILHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTe/bLCKHeE JeCTBUA:

UCITI0JI30BaTh BONPOCHI KaK HCCIIE0BATENbCKUN HHCTPYMEHT ITO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3nUecKuil 3KCIEPUMEHT, HEOOJbIIOE HCCIAeA0BaHUEe (PU3UUECKOrO
SBJICHUS;

OLICHWBAThb Ha NPUMEHUMOCTh U  JOCTOBEPHOCTh HH(pOpMaIHIo,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIUPOBATH OOOOIIEHHS U BBIBOJBI MO pe3yjIbTaTaM
POBEAEHHOTO HAOIIOJICHUS, OMbITA, UCCIIEIOBAHNUS;

IPOrHO3MPOBATh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

OPUMEHSTh pa3iIMyHble METO/AbI, HHCTPYMEHTHI U 3allPOCHI MIPU MOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4ETOM MPEIOKEHHONW ydeOHOU
dbu3ndecKoil 3a1a4u;

aHAJM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3IUYHBIX BUIOB U (OPM IMpEICTABICHUS;

CaMOCTOSAITEIbHO ~ BBIOMpPATh ONTUMANbHYI0 (OpMy TNpeAcTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpauKoi U MX KOMOMHALIUSIMH.

KoMMmyHMKaTHBHBIE YHUBepPCcaJIbHbIE YueOHbIe 1eiCTBHA:

B XOJC¢ OOCYXKICHHUS Y4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJIICHHBIE HAa PEIICHHWE 33Ja4d U TOAJCpPKAHUE
0J1aroxeIaTeIbHOCTH OOIICHUS,

COTIOCTABIIATh CBOM CYXJCHHUS C CYXICHUSAMH JPYTHX YYaCTHHKOB
Jauasora, OOHapy)KHMBaTh Pa3InYUe U CXOACTBO ITO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJMYHO TPEICTABIIATH PE3yJIbTAaThl BBHITIOJHEHHOTO (PU3UYECKOTO OIhITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMATh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUIyaIbHOH pa0OThl TIPH PEIICHWH KOHKPETHOH (pu3ndeckomn
po0JIeMBl;



IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeneNiaTh poiH, O0OCYXIaTh MPOIECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaY€CTBEHHOIO Pe3yJbTara Mo
CBOEMY HAIMpABJICHUIO M KOOPAUHHUPYS CBOU JACHUCTBUSA C APYTUMHU
YIEeHAMH KOMaH/bL;

OLICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe NeiCTBHUA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMNX
TUTsl petieHust (GU3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX MOJXOJaX TMPUHATHS  PEIICHUN
(MHOWBUIYalbHOE, TPUHSATUE PEIICHUS B TPYyNIe, NPUHATHE pEIICHUN
IPYIIION);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM PEIIeHUS (PU3NIECKON 3a1aun Uit
IIaHa WCCIEJOBAaHUS C YYETOM HUMEIOMIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraéMble BApUaHThI PEIICHUN;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallUu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH TPUYUHBI  JOCTIKEHUS  (HEIOCTHKEHUS) pPEe3yJbTaTOB
NESTEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
($u3MYECKOro  HUCCIEOBaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENTLCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO;
npU3HaBaTh CBOE MPaBO Ha OMMOKY MPU pelIeHUH PU3NUECKUX 33434 WIH
B YTBEP)KJICHUSAX HA HAYy4YHBIE TEMBI U TAKOE K€ PABO APYIOro.



TEMATHYECKOE IINTAHUPOBAHHUE

HaunmeHoBaHMe pa3/iesioB U TeM Koanvecrso yacos
nporpaMmmaol Bceero

Ne i/m IIpumeyanue

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa

1.1 ®dusuka - HayKa 0 IpUpoJIe 1

Hroro no pazneny 1

Pa3znen 2. IlepBoHayaibHbIe CBEJEeHUSI 0 CTPOCHUH BellleCTBA

21 Crtpoenue BeniecTBa. JBrmxeHue u 1
' B3aMMOJICHCTBUE YaCTHUI] BEIIECTBA
Nroro no pazaeny 1

Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl

31 Mexanunueckoe nsrxenue, Maepuus, |
' Macca, INIOTHOCTh
Nroro no pazaeny 1

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B

41 JaBnenwne. JlaBmeHue >XKUIKOCTH. |
’ ATMocdepHOe naBieHue
Hroro no pazneny 1

Paznen S. Pabora 1 MOIIHOCTH. JHEPrUst

51 Pa6ora u momtHOCTE. [IpocThie

MCXaHU3MBI

Nroro no pazaeny 1




Pa3pen 6. TensioBblie IBJICHUS

6.1 CrpoeHue u cBOWCTBa BELIECTBA

Nroro no pazgeny

Pa3nes 7. DiiekTpu4ecKue H MATHUTHBIC SIBJICHHSA

DJIeKTpUYECKUE 3apsiibl. MarHuTHbIE
SIBJICHUS

7.1

Hroro no pazneny

Pa3zgea 8. Mexaunueckue siBJICHUA

BsaunmonelicTBue Ten. 3aKOHEI
COXpaHEHUs

8.1

Hroro no pazneny

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI

9.1 MexaHu4ecKue KoacOaHus.
) MexaHuuecKue BOJIHBL. 3BYK

Nroro no pazaeny

Pa3nea 10. JeKTpoMarHuTHoOE 10JIe M 3JIEKTPOMATHUTHbIE BOJTHBI

101 DJIEKTPOMArHuTHOE TOJIE U

QJICKTPOMArHUTHBIC BOJIHEBL

Hroro no pazaeny

Pa3gen 11. CBeToBbI€e ABJIEHUSA

3aKOHBI pacpoCTpaHEHHS cBeTa. JIMH3BI

11.1
1 ONITHYECKUE TTPUOOPHI




Hroro no pazneny

Pa3nen 12. KBaHTOBLIE SIBJICHUS

12.1 CrpoeHune aTOMHOTO siipa

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12




IHOYPOYHOE IIVTAHUPOBAHUE

Ne mi/nm

Tema ypoka

KoanuyecTBo yacoB

Bcero

®usuka — Hayka o npupoje. JABieHus Ipupoabl

Crpoenue BeecTBa. JIBUKEHHE U B3aUMOJICHCTBUE YaCTHUIL BEIIECTBA

Mexannueckoe arxxenue, Muepuus, macca, IioTHOCTD

JNlaBnenue. JlaBnenne xuakoctu. ATMochepHOe 1aBlIeHHE

Pabota u momHOCTb. [IpocThie MEeXaHU3MBI

CtpoeHue U CBOWCTBA BEIIECTBA

DJIEKTpUYECKUE 3apsiibl. MarHUTHBIE SIBJICHUS

B3aumonelicTBue Ten. 3aKOHbI COXpaHEHUS

O 0 3 &N L BWIND -

Mexanudeckue kojebanusi. MexaHn4eckue BOHBI. 3BYK

[a—
S

QHGKTpOMaFHI/ITHOe MOJIC U 3JICKTPOMArHUTHBIC BOJIHBI

11

3aKoHbI paclpocTpaHeHus cBeTa. JIMH3bI U onTHYecKUe MPUOOpPHI

12

CrpoeHne aTOMHOTO siipa
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OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

—
N




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

YMK no ®uzuke A.B. [1éppikuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






