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MNOSACHUTEJIbHAS 3AITNCKA

CoxepkaHue MpOrpaMMbl HalpaBlieHO Ha (QOPMUPOBAHUE E€CTE-CTBEHHO-HAYYHOH TIPaMOTHOCTH
yyaluxcsi W OpraHu3alvio u3y-deHus (U3MKA Ha JEATeNHbHOCTHOW OCHOBe. B Hel ydHThIBaroTCS
BO3MOXKHOCTH mipenMeTra B peanmzanun  Tpeboanmii PI'OC OOO k miaHHpPyeMbIM JAYHOCTHBIM H
METANpPeIMETHBIM pe3yabTaTaM OOYUYCHHS, a TAKKE MEXKIPEIMETHBIC CBSI3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.

OBIIAS XAPAKTEPUCTHUKA YUYEBHOI'O ITPEIMETA «®U3UKA»

Kypc ¢umsukn — cucremMoo0pa3yrommii st €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBbKY
(dbu3mdeckre 3aKOHBI JIEKAaT B OCHO-BE IIPOIECCOB M SIBJICHHM, W3YYaeMBIX XWMHEH, OHMOIOTHEH,
acTpoHO-MHeH W Qusnueckoi reorpadueii. dusmka — 3TO MPEIMET, KOTOPHIH HE TOIHKO BHOCUT
OCHOBHOH BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTUHY MUpPa, HO U MIPEIOCTaBIsET Hanbosee iCHbIe 00pa3Iibl
MIPUMEHEHUs HAyYHOrO0 METOoJa MO3HaHH, T.e. Croco0a MONyYeHHs JOCTOBEPHBIX 3HAHHH O MHpE.
Hakonen, ¢u3uka — 3T0 mpeaMeT, KOTOPBIA HAPSAY C JPYTUMHU €CTECTBEHHO-HAYYHBIMU MpEIMETaMHu
JIOJDKEH JIaTh IMKOJILHUKAM MpPEICTaBleHHEe 00 YBICKATEILHOCTH HAYYHOI'O HMCCIE-IOBAaHUS U PaJOCTH
CaMOCTOSITENILHOI'O OTKPBITHS HOBOI'O 3HAHUSL.

OpHa w3 THaBHBIX 3amad (pu3mdeckoro obpa3oBaHUS B CTPYKType oOImIero oOpa3oBaHUS COCTOMT B
(OpMHPOBAaHNH E€CTECTBEHHO-HAY4Y-HOM TPAMOTHOCTH W HHTEpeca K HayKe y OCHOBHOHW Macchl
o0yJaro-Iuxcsi, KOTOpble B JalbHeilneM OyayT 3aHATHI B CaMblX pa3HO- 00pasHBIX cdepax
nesrenpHOocTH. HO He MeHee BaKHOW 3ajayell SIB-JISICTCS BBISBICHHE W IMOJATOTOBKA TaJIAHTJIMBBIX
MOJIOABIX JIIOJICH Ul MPONOJDKEHUS] 00pa3oBaHUs M JalibHEHIIeH NpodecCHOHalb-HOW JeATebHOCTH B
0051aCTH €CTeCTBEHHO-HAYYHBIX HCCIICIOBAHUN U CO3aHUH HOBBIX TeXHOJIOrni. COrinacHo MpUHSATOMY B
MEXIyHa-pOAHOM COOOIECTBE ONpeaeneHuto, EcrecTBeHHO-HaydHasi TPaMOTHOCTh — 3TO CITOCOOHOCTb
YCIOBCKa 3aHUMATb AKTUBHYIO TIpPaXX-JaHCKYHO ITO3UIUIO II10 O6H_ICCTBCHHO 3HAa4YUMBIM BOIIpOCaM,
CBA3aH-HBIM C €CTCCTBCHHBIMH HAayKaMH, U €TI0 I'OTOBHOCTb HMHTCPECOBATHCA C€CTCCTBCHHO-HAYyYHBIMH
uaesmMu. HaydHO rpaMOTHBINA YENOBEK CTPEMHTCS Y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYKJICHUU
po-0JieM, OTHOCSIIUXCSA K €CTECTBCHHBIM HAayKaM U TEXHOJOTHSM, YTO TPEOYET OT HETo CIEAYIOIINX
KOMITETCHTHOCTEH:

HAy4YHO OOBSICHATH SIBJICHHUS,

OLICHMBAThH ¥ MIOHUMATh OCOOCHHOCTH HAyYHOT O UCCIEAOBAHHUS,

WHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3ATEIbCTBA IS ITOIYYEHUS BBIBOJIOB.
Uzyuenne (M3MKH CHOCOOHO BHECTH pEINAIOMIMK BKIaJ B (HOPMH-POBaHHE €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH O0YJarOITHUXCSL.

HEJIN U3YUEHUA YYEBHOT' O ITPEIMETA «®U31KA»

Ienu wsyueHus (GU3MKK Ha YpPOBHE OCHOBHOro o0Iero oOpasoBa-HUs omnpeneneHbl B Konmeniun
nperofaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoit
Odenepa-1uu, peanu3yoNMX OCHOBHBIC 00Ie00pa30BaTelIbHEIC TPOrPaMMBbl, YTBEPKASHHON pelICHUEeM
Komnernn MunucrepctBa npocBemienus Poccuiickoit @eneparyu, nporokon ot 3 aekadps 2019 r. Ne
IIK--4BH.

emn nzyuenus pusuku:

pHOOpETeHNEe HHTEPEca M CTPEMIICHHS O0YJAIOIIUXCs K HAy4-HOMY U3YYEHHUIO TIPUPOJIBI, Pa3BUTHE WX
VHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

pa3BUTUEC TPEACTABICHUA O HAYYHOM METOJC IMO3HaHUS M (QOPMHU-POBAHUE HCCIIEI0BATEIBCKOTO
OTHOIIICHHS K OKPYXAIOUTUM SIBJIC-HUSIM;

dhopMupoBaHWEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yinbTaTa H3y-UCHHS OCHOB CTPOCHHS MaTepUd U
(hyHIaMEHTAILHBIX 3aKOHOB (DH3UKH;

(hopMupoBaHUE MPENCTABICHUN O PO (GU3WKHU TS PAa3BUTHSA IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH W
TEXHOJIOTUH;

pa3BUTHE TPEACTABIEHUI O BO3MOXHBIX cdepax Oyaymeld mpo-hecCHoHaIbHON esITeIhbHOCTH,
CBSI3aHHOW C (PU3UKOM, MOJITOTOBKA K NAJbHEUIIIEMY 00yUEHHIO B 3TOM HAIIPABIICHUM.

JlocTimkeHue 3TUX IIeNiel Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBa-HHsI OOECIECUMBACTCS DEIICHHEM

CIEAYIOIIIX 3a0ad:
JOKYMEHT MOAMVCAH 3MEKTPOHHO MOZMUCHIO
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NpUOOpETeHHE 3HAHWH O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O ME-XaHHUYECKUX, TEIUIOBBIX,
ANEKTPHUYECKNX, MATHUTHBIX M KBAHTO-BBIX SIBIICHUSX;

prOOpETeHNe YMEHHH OMHCHIBATh M OOBACHITH (PU3NYECKHE SIB-JICHUS C MCIIONF30BAHUEM MOTYyYCHHBIX
3HAHWH;

OCBOEHHME METOJIOB PEIIeHUs MPOCTEHINNX PACYETHBIX 3a]]ad C UC-TIOJIb30BAaHUEM (PU3NIECKUX MOJIEIICH,
TBOPYECKHUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33124,

pa3BUTHE YMEHMI HAOIOJaTh MPUPOHBIC SIBJICHUS M BBINONHSITH OIBITHI, JJAOOpaTOpPHBIE PabOTHI U
3KCIIEPUMEHTAJIbHBIC UCCIICA0-BaHUS C UCIIOJIb30BAHUEM U3MEPUTEIIBLHBIX TIPUOOPOB;

OCBOEHHE MPHUEMOB pabOThl ¢ MHpOpMaNKMEHd (DU3MUECKOro COAEp-KaHMS, BKIOUYas HHPOPMAIHMIO O
COBPEMEHHBIX JOCTHIKCHUAX (DU3MKH; aHAJIN3 U KPUTHUECKOE OIICHUBaHUE WH(POPMAIIHH;

3HaKOMCTBO c0 cpepamu ipopeccnoHanT HON NesITeThHOCTH, CBSI-3aHHBIMHE C (PU3HUKOM, 1 COBpeMEHHBIMU
TEXHOJIOTUSMU, OCHOBAHHBIMHY Ha JIOCTHKEHHSIX (PU3NUECKON HAYKH.

MECTO YYEBEHOI'O [IPEAMETA «®U31UKA» B YYEBHOM IIJIAHE

B cootBerctBuu ¢ ®I'OC OO0 ¢dusuka sBusiercs 00S3aTSIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOI'O
obirero oopazoBanus. JlaHHas mporpaMma IpeaycMaTpuBaeT u3ydeHue Gpu3nuku Ha 0a30BOM ypoB-HE B 9
kiacce B 00béme 102 waca mo 3 yaca B HEJIEIIO.

COIEPXAHHWE YYEBHOI'O ITPEAMETA
Pasznen 1. MexaHu4ueckue IBICHUS

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema or-cuéra. OTHOCUTENBHOCTE MEXAHUUYECKOT O
nBukeHusa. PaBHOMepHOe mnpsiMonuHeENHoe JBuXxeHue. HepaBHOMEpHOE NpPAMOIMHEHHOE ABU-KEHHE.
CpenHsis 1 MTHOBEHHAsI CKOPOCTb TeJla TP HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHelHoe ABmkenne. CBo-00H0e nagenue. Onbithl [anues.
PaBHOMepHOE nBMXKEHHE 1O OKpyKHOCTH. [lepwom um wacrora o0-pamieHus. JluHeitHas W yrioBas
CKOpocTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITeproiii 3akon HproTona. Bropoit 3akon HetoToHa. Tpetuit 3a-koH HetoToHa. [IpuHIUN cyneprno3unuu
CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHs: cUjia TPEHUS CKOJb-)KEHHUsSI, CHJIa TPEHUSI MOKOS, Jpyrue
BUJIBI TPEHUSL.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsS. YCKOpPEHHE CBO-OOJHOrO majeHus. J[BHKEeHUE TMIIaHeT
Bokpyr Comnnua (MC). [lepBas kocmuueckasi ckopocTs. HeBecoMocTs 1 meperpy3KH.

PaBHOBecme MarepmasibHON TOYKK. AOcomioTHO TBEpHoe Teno. PaBHOBecme TBEpPHOrO Tema
3aKpeIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsokecTH.

Nvmynee Tema. M3meHenme umiynbca. MMITynbe CHIBI. 3aKOH COXpaHEHWS HWMITyJibca. PeakTmBHOE
nmerkerue (MC).

MexaHnndeckast paboTa u MOITHOCTE. PaboTa cui TsbkecTH, yrnpy-roctd, TpeHus CBsi3b SJHEPTUU U PabOTHI
[loreHumanbHast 3HEprus Tena, HOJHATOrO HaJl MOBEPXHOCTHIO 3eMiM. [loTeHInanbpHas S3HEp-THs CKaTOH
npyxusbl. Kunernueckass osHeprus. Teopema 0 KHHETHMUECKOW »JHEPruM. 3aKOH COXPaHEHHS
MEXaHUYECKOW SHEPIUH.

HemoHcTpanun

1. HabmroneHrne MexaHN9IeCKOro IBUKSHHS TeJla OTHOCHTEIHHO Pa3HBIX TNl 0TCUYETA

2. CpaBHEHHE NyTEH U TPACKTOPUN IBHXKEHUSA OJHOIO U TOTO K€ Teda OTHOCUTEIBHO Pa3HBIX TENl
oTcuéTa

3. U3mepenue CKOPOCTH U YCKOPEHUS IPIMOIUHEHHOTO IBIKE-HUS

4. UccnenoBanue MPU3HAKOB PaBHOYCKOPEHHOT'O IBUKEHUS

5. HaGumroneHue IBUKEHUS Tella M0 OKPY>KHOCTH

6. HaOmroneHme MexXaHWYECKHX SIBICHUN, TPOMCXOAAIIUX B CH-cTeMe orcuéra «Temexka» mpu e
PaBHOMEPHOM W YCKOPEHHOM JIBIDKCHUU OTHOCUTEIIBHO KabuHeTa (GU3UKH

7. 3aBUCHMOCTb YCKOPEHHS T€Jla OT MACChl TeJla U ACUCTBYIOLIECH HA HETO CHUJIBI

8. HabnromeHue paBeHCTBA CHIT TIPH B3aMMOACHCTBUH Tell

9. U3menenue Beca Tena Mpu yCKOPEHHOM JABHKCHUU

10.ITepenaya ummynbca Ipu B3aUMOACHCTBUU TEJ

1111 COO'I_I)aSOBaHI/ISI SHEPTUU TIPH B3aUMOACUCTBUN TEJ
JOKYMEHT NMOAMCAH SNEKTPOHHOW MOAMUCHIO
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12.CoxpaHeHue UMITyJIbCa IPH HEYIPYTrOM B3aMMOJICHCTBHH

13.CoxpaHeHre UMITYJIbca TP aOCONFOTHO YIPYTOM B3anMMOIeH-CTBUH

14. HaGnroaeHune peakTHBHOTO ABMKCHIS

15.CoxpaHeHne MeXaHUYECKOH SYHEPrUH MPH CBOOOIHOM TTaIeHUU

16. CoxpaHeHue MEXaHUYECKON SHEPrUuu MPU JBUKEHUU Tejla NoJ ACHUCTBUEM MPY>KUHbI

JlaGopaTopHbIe paOOTHI U OIBITHI

1. KoncTtpynpoBanue TpakTa Uil pa3rOHa M JAJIbHEHIErO PaBHO-MEPHOTO IBM)KEHHUS MIApPUKA WIH
TEJIeHKKHU

2. OmnpeneneHue cpeiHEW CKOPOCTH CKOJNBKEHHMA Opycka WIM IBH-KEHUS IIAapUKa 10 HAKJIOHHOU
IUIOCKOCTH

3. OmpezneneHne yCKOPEHUs Tea NPy paBHOYCKOPEHHOM JIBH)KE-HHUU 110 HAKJIOHHOM IIOCKOCTH

4. HccnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHH MpPU PaBHOYCKO-PEHHOM JIBIDKEHHH O€3 HavyaJbHOU
CKOpOCTH

5. TlpoBepka THIIOTE3bl: €CIH TPU PABHOYCKOPEHHOM JABHXKCHHM Oe3 HadalbHOW CKOPOCTH ITyTH
OTHOCSITCS KaK PsJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJIMHA-KOBBI

6. HccnenoBaHnue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CH-JIBI HOPMAJIBHOTO TaBJICHHUS

7. Ompenencaue k03P GUITHEHTA TPSHUS CKOIBKCHIS

8. Omnpenenenue ;KkECTKOCTU MPYKUHBI

9. Omnpenenenne pabOTbl CHIBI TPEHUS INPH PAaBHOMEPHOM IBMKE-HUM Tella MO0 TOPU3OHTAILHOM
MTOBEPXHOCTH

10.0mpenenenne pabOTHl CHIIBI YOPYTOCTH HpPH MOABEME TIpy3a ¢ UCIOIb30BAHWEM HENOABHKHOTO H
MOJBMKHOTO OJIOKOB

11.13yuyenne 3aKoHa COXpaHEHUS SHEPTHH

Paznen 2. Mexanuueckue KoiaeOaHHs U BOJIHBI

KonebartensHoe nBmwkeHne. OCHOBHBIE XapaKTEPHCTUKH Koleba-HUH: MEpUoi, YacToTa, aMIUIATY/A.
Marematryeckuii 1 TpYyKWH-HBIA MasTHUKHU. [IpeBpaimeHue sHepruu npu KoieOaTeNbHOM JBH-KCHHH.
3aryxaromue koneOanus. BreiHyxkneHHble KoneOaHus. Pesonanc. Mexanuueckue BoiHbBI. (CBoiicTBa
MexaHW4yeckux BoJH. [Ipo- monbHBIE W TomepeuHble BOMHBL. JlMMHA BOMHBI M CKOPOCTH €&
pacrpocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPAOM Tene, ceiicmuyeckue BonHbl (MC).

3ByK. ' pOMKOCTP 3BYKa U BbICOTa ToHA. OTpakeHHe 3ByKa. MTH-Qpa3ByK U yIbTPa3BYK.
HdemoHcTpanuu

1. HaOmronenue xoneGaHuii Te moJ ISHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYT'OCTH
2. Habnronenue xonebanuii Tpy3a Ha HUTH U Ha MIPY>KUHE

3. HaGmrofieHne BBIHYKIICHHBIX KOJIEOaHUI M pe30HaHca

4. PacipocTpaHeHue MPOAONbHBIX U TIONIEPEYHBIX BOJIH (Ha MOJIE-JIN)

5. HabmroneHvie 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKyCTHUYECKAN PE30HAHC

JlabopaTopHbIe paOOTHI U OIBITHI

1. OnpeneneHue 4acTOTHI U IEpHojia KojaeOaHU MaTeMaTHYECKO-T0 MasTHUKA

2. Omnpe/eneHue 4acToThI U TIeprojia KoJaeOaHu MpyKUHHOT'O Ma-SITHUKA

3. UccnenoBanue 3aBUCUMOCTH TeproJia KoeOaHui TTOABEHIEHHO-TO K HUTH TPy3a OT JUIMHBI HUTH

4. UccnenoBanne 3aBUCUMOCTH ITepHoa KoineOaHui Mpy>KUHHOTO MasTHHKA OT Macchl Tpy3a

5. TIpoBepka HE3aBUCUMOCTH TeproJia KolledaHui rpy3a, oABe-IIEHHOr0 K HUTH, OT MaccChl rpys3a

6. OTBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCThH TEpPHOAa KOJMeOaHW MPYKHUHHOTO MasTHHKa OT MacChl
rpy3a u KECTKOCTH MPY->KUHBI

7. 3aMepeHune ycKopeHust CBOOOTHOTO MaJCHUS

Pa3I[eJ'I 3. SHCKTPOMEII‘HI/ITHOC I1OJIC U 3JICKTPOMATrHUTHBIC BOJIHBL

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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ONEeKTPOMAarHUTHOE TMoNe. DJIeKTPOMarHuWTHbIe BOJHBI. CBoOWCTBa 3yeKTpoMarHUTHBIX BoiH Illkama
3JIEKTPOMAarHUTHBIX BOJIH. VICIIONIb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
OnekrpomMarHuTHas npupoza ceera. CKopocTs cBeTa. BoaHoBBIE cBOMCTBa CBeETA.

HemoHcTpanuu

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJH
2. BonHoBBIE CBOMCTBA CBETa
JlaGopaTopHbie paOOTHI U OIBITHI

1. V3yuenne cBOMCTB 3JEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO Tene(oHa

Pasnen 4. CBeToBLIE IBIEHUS

JlyueBas Mmomenp cBera. Mcrounuku cBera. [IpsmMonuHEiHOE pac-IpOCTpaHEHHWE CBETa. 3aTMEHHS
Comnana u JIynel. Orpaxenue cBe-ta. [1mockoe 3epkano. 3aKOH OTpaXKeHUS CBETA.

IIpenomnenue cBera. 3akoH TMpenoMJeHUS cBeTa. [lomHOEe BHY-TpEHHEE OTpakKCHHE CBETa.
Hcnonp3oBanne mOIHOTO BHYTPCHHETO OTPAXKCHUSA B OITUYCCKHUX CBETOBOJAAX.

Jlunza. Xox aydeit B tun3ze. OnTudeckas cucreMa (oToarnapa-ta, MUKpockona u Teiaeckomna (MC). I'nas
KaK ONTHYECKas CHcTeMa. bIn30pyKoCTh U TaTbHO30PKOCTD.

Pasznoxenne 6eioro cBera B criekTp. OnbiTel HetoToHa. Croe-HUE CHEKTPaNBHBIX IIBETOB. Jlucnepcns
CBeTa.

HemoHcTpanuu

IIpsimonuHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tomyuenne n300paxeHnid B MIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaax.
IIpenomnenue ceera.

ONnTUYECKUH CBETOBOI.

Xon ydeli B coOMparotei InH3e.

Xon nydeil B paccerBarOLIeN JTMH3E.

[ony4yenue n3o0pakeHNH C MOMOIIBIO JIMH3.

[punnun gevicTBust poroanmnapaTa, MUKPOCKOIIA M TEIECKO-TIa.
10.Mogens riasa.

11.Pa3noxxenne 0eioro cBeTa B CIIEKT.

12.ITomy4aenue Oenoro cBeTa MpH CI0KCHUH CBETA Pa3HBIX IIBETOB.

A e A e

JlabopaTopHbIe paOOTHI U OIBITHI

1. UccnenoBanre 3aBUCUMOCTH yTila OTPaXKCHUS CBETOBOT'O JIyya OT yIJia MaJCHUs.

2. N3y4yeHne xapakTepUCTHK N300 paKeHUs IpeMEeTa B IIIIOCKOM 3epKaJie.

3. HccnenoBanue 3aBHCUMOCTH YIila TNPEJIOMJICHHSI CBETOBOTO JIy-4a OT yIyia MaJeHHs Ha TpaHHIe
«BO3TYX—CTEKIIO».

4. Ilomyuenue n300pakeHUH C ITOMOIIBI0 COOMPATOIICH JTUH3HI

5. Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHJIBI CO- OUpPAIOIIeH JTNH3BIL.

6. OnBITHI IO PA3TIOKEHHUIO OCIIOro CBETA B CIIEKTP.

7. OUBITHI 11O BOCHPUSATHIO IIBETA MIPESIMETOB TP WX HAOIIOJICHUH Yepe3 IBETOBbIC (PUIIBTPEHI.

Pasnen 5. KBaHTOBEIE ABIIEHUSA

OmnbiThl Pesepdopna u mmanerapuas Mmonens aroma. Mogenb ato-ma bopa. Ucnyckanue u mornomienne
cBera aToMoM. KBaHTHI. JInHEHUYaThIe CIEKTPBI.

PagnoaxtuBHoOCTh. Anba-, 6eta- U ramma-usnydenus. Ctpoe-Hue atoMHoro siapa. Hyknonnas mozens
aTOMHOrO sapa. M3oTomsl.

PannoaktuBHbIe MpeBpamenus. [lepuos momypacnaga aTOMHBIX SAEP.
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Snepubie peakiuu. 3aKOHBI COXPAHEHHS 3apsSIOBOTO W MAaCCOBO-TO YHCEI. DHEPrHsl CBSI3U aTOMHBIX
snep. CBsI3p Macchl w1 dHepruu. Peaknmu cuHTe3a U Aenenus saep. Mcrounuku sHeprun ConHIa U 3BE31
(MCQC).

Slnepuas sHepreTuka. JIeHCTBUSA paIi0aKTHBHBIX H3IYUeHUH Ha kuBbIe opranu3Mel (MC).

JemoHcTpanun

1. CexTphl U3MyYeHUs U TOTJIOLICHUSI.

2. CeKTpBl pa3IuYHbIX Ta30B.

3. CuexTp Bogopoaa.

4. HaGmoienne TpekoB B kamepe Bumibcona.

5. PaboTa cu€Turka NOHU3UPYIONINX H3TYICHUH.

6. Perucrpanus uzny4eHus IpUPOTHBIX MUHEPAIIOB U TPOAYK- TOB.
JlaGopaTopHbIe paOOTHI U OIBITHI

1. HabmroieHre CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4e-HHsL.
2. UccnenoBanue TpeKOB: N3MEPEHUE SHEPTUHU YACTUIIBI TI0 TOP- MO3HOMY IYTH (110 oTorpadusim).
3. 3mepeHune paanoakTUBHOTO (hoOHA.

[ToBTOpHUTETHHO-0000MIAOIIINH MOTYITH

[ToBTOpUTENEHO--0000MAONMKA  MOMYJIb TpEeIHAa3HA4YeH Ui CH-CTeMaTH3alud ¥ 0000mIeHHS
MPEAMETHOIO COACP)KaHWsI M ONbITa JEATEIbHOCTH, MPUOOPETEHHOrO IpU H3YYEHHH BCEro Kypca
¢u3n-xku, a TaKKe Il NOArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMeHy IO (u3uKe s
o0y4Jaromuxcsi, BEIOpaBIIMX 3TOT YUeOHBIH MPeAMET.

[Ipu m3ydeHNn AaHHOTO MOXYJSl PEATHU3YIOTCS M CHCTEMAaTU3U-PYIOTCS BHIbI ACATEIBHOCTH, HA OCHOBE
KOTOPBIX O0ECIeurBaeTCsl JOCTHIKEHUE MPEMETHBIX U METalpeJIMETHBIX TUIAHHPYEMBIX pe-3yJIbTaTOB
oOyueHns, QOpMHpYEeTCsS ECTECTBCHHO--HAy4YHAs T'PaMOTHOCTb: OCBOGHHE HAYYHBIX METONOB
WCCIIEZIOBAHUS SIBJICHUH MPUPO-IBI M TEXHUKH, OBJIQJICHHE YMEHUSIMH OOBSICHATH (DPU3MUCCKUE SIBIICHUS,
MIPUMEHSISI OTyYeHHBIE 3HAHHS, PEIIaTh 33/1a41, B TOM YHCIIC Ka9YeCTBEHHBIE M SKCIIEPUMEHTAIbHBIE.
[TpuHIMTIHATEHO ESITEFHOCTHBIN XapakTep JaHHOTO pas3zelia peaqn3yercs 3a CY4ET TOro, 4To ydariuecs
BBITIOJIHSAIOT 3aJaHHsI, B KOTOPBIX UM IpeAiaraeTcs:

HAa OCHOBE TMOJIYYCHHBIX 3HAaHWI pACMoO3HaBaTb M HAYYHO OOBIC-HATH (U3UUECKHE SBICHHUS B
OKPY KaroIeH MPUPO/IE U MOBCEIHEBHON JKU3HMU;

WCIOJIb30BaTh HAaydHbIE METOJBl HMCCIICAOBaHMs (DU3WUECKHX SIB-JICHWH, B TOM YHCIE IS ITPOBEPKU
THIIOTE3 U MTOTYYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayYHBIC OCHOBBI HamOoJiee Ba)KHBIX JOCTHIKEHHH CO-BPEMEHHBIX TEXHOJOTHWil, Hampumep,
MIPaKTUYECKOT0 HCIIOIb30BAHHS PAa3IMYHBIX MCTOYHHKOB SHEPrHHM HAa OCHOBE 3aKOHA Npe-BpaIleHUS M
COXPaHEeHUS BCEX M3BECTHBIX BUIOB DHEPIHU.

Kaxnmas w3 TeM naHHOro paszena BKIIOYAeT S3KCIEPUMEHTAIBHOE HCCIeI0BaHHEe O000IIAoIEero
xapakTepa. Pasnmen 3aBepiuaercs NpoBeACHHWEM JAWATHOCTHYECKOW W OLEHOYHOW paboThl 3a Kypc
OC-HOBHOM IIKOJIBI.

IIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATEI
M3yyenne ¢u3mkn B 9 Kiacce HAmNpaBIIeHO HA JOCTIDKCHHWE OOYYAIOIIMMUCS JHIHOCTHBIX,
METAaIPeIMETHBIX U MPEIMETHBIX PE3yIbTATOB OCBOCHUS YUEOHOrO MPeMETa.

JIMYHOCTHBIE PE3VYJIBTATBI
ITatpuoTuyeckoe BOCIIUTAHUE:

NPOSIBIICHE HHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOI (pr3nveckoi HayKH;
LIEHHOCTHOE OTHOIIEHHE K IOCTH)KEHUAM POCCHICKHUX y4&€-HBIX -(DU3HUKOB.

I'pask 1aHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:!

TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKIECHHUHM OOIIECTBEHHO--3HAUYMMBIX M 3THYECKHX MpoOIieM,
CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN (DU3UKY;

OCO3HAHUE BaXXHOCTU MOPAJIIBHO--3TUYECKUX [TPUHIIUIIOB B 1E-TEIIBHOCTU YYEHOTO.

OcreTHueckoe BOCIUTAHUE:
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BOCIIPUSITHE 3CTETUYECKUX KadecTB (PH3MUECKOM HAyKH: €€ Tap-MOHUYHOI'O TOCTPOSHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUIHOCTH.

LlenHOCTH Hay4YHOTO ITO3HAHUS:

OCO3HAaHWE IEHHOCTH (HM3MYECKOM HAyKW KaK MOIIMHOTO HWHCTPY-MEHTa IO3HAaHUS MHpPA, OCHOBBI
Pa3BUTUS TEXHOJIOIHM, BAXKHEH-1IEH COCTaBIISIOUIEH KyIbTYpbI;

pa3BUTHUE HAYYHOW JTFO003HATENLHOCTH, HHTEPECa K UCCIIEI0BA-TEIIbCKOM IEATEIIEHOCTH.

dopMHUPOBAHKE KYJIbTYPBI 3I0POBbS K YMOIMOHAILHOTO 0JIArOMOyYHs:

OCO3HAaHHE [EHHOCTH 0e30macHoro odpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE, BaXKHOCTH
npaBWiI OE30MacHOrO MOBEAE-HUS Ha TPaHCIOpTEe, Ha J0porax, C OJJEKTPUYECKUM U  TEIJIOBBIM
000py10BaHNEM B JOMAIIHHUX YCIOBUSX;

cOpMHUPOBAHHOCTh HABBIKA pedIeKCHH, MPU3HAHNWE CBOETO IMpa-Ba Ha OMMOKY W TaKoro K€ IpaBa y
JIPYTOTO YeIIOBEKa.

TpynoBoe BociuTaHue:

AKTUBHOE Yy4YaCTHE B pEIICHWH NPAKTHYECKHX 3amad (B paMKaX CEeMbH, IIKOJbI, TOpojaa, Kpas)
TEXHOJIOTUYCCKON ¥ COIMANILHOW HAPABICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYCCKUX 3HA-HMUIA,
MHTEPEC K MPAKTUUYCCKOMY HM3Yy4CHUIO Mpodeccuii, CBA3aHHBIX C (PU3UKOM.

OKoJIornyeckoe BOCIUTaHUE:

OpHEHTAIMs Ha MPUMEHEHHE GU3NYECKIX 3HAHMHN JUIS PElICHUs 3a]ad B 00JIaCTH OKPYKAIOIIeH Cpelibl,
TUTAHUPOBAHMUS ITIOCTYITKOB U OIICHKU UX BO3MOJKHBIX ITOCJICJICTBUN TSI OKPY KAOIIEH CPEIbI;

OCO3HaHHUE TIIO0ATPHOTO XapaKTepa IKOJOTHYECKHX IMPOOJIEM U MyTeH UX pelIeHus.

Apanranus o0y4aronierocss K U3BMEHSIONIMMCS YCIIOBHSIM COITHAIBHOM U TIPUPOTHON CpeJIb:

MOTPEOHOCTh BO B3aWMOJCHCTBUU IIPH BBHIMOJIHEHUM WCCIIECAOBAa-HUM W TMPOEKTOB (DH3MYECKON
HAIIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTUX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUE-CKYIO JeSTENbHOCTE;

MOTPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUN, B TOM 4HCIE (OP-MYJIUPOBATH HWJCH, TOHSITHS,
TUTIOTE3bl 0 (HU3MYECKUX OOBEKTaxX U SBICHUSX;

Ooco3HaHME Ne(hUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1acTH (DH3UKH;

IIJIAHUPOBAHWE CBOETO PAa3BUTHS B TPHOOPETEHUH HOBBIX (DH3M-UECKIX 3HAHUM;

CTpEMIICHHE aHAJIN3UPOBATh U BBISBIATH B3AMMOCBSI3U IIPHPO-IBI, OOIIECTBA U SKOHOMHKH, B TOM UYHCIIC
C HCIIONTb30BaHNEM (PH-3MUECKIX 3HAHUH;

OLICHKA CBOWX JCHCTBHI C Yy4ETOM BIHSHUAS Ha OKPYKAIOUIYI CpPeay, BO3MOXHBIX TJ00AIBHBIX
IIOCJIEICTBUM.

METAIIPEAMETHBIE PE3VYJIbTATHI

YHuBepcanbHbIE TO3HABATENbHbIE JEHCTBUS

ba3zoBrie noruueckue AeHCTBUS:

BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKNA 00BEK-TOB (SIBICHUH);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKaIUY, OCHO-BaHUS sl 0OOOIIEHMS U CpaBHEHMUS;
BBISIBJIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHSI B pacCMaTpUBac-MbIX (DaKTaxX, MAaHHBIX U HAOMIOACHUSX,
OTHOCAIIUXCA K q)HSI/I‘leCKI/IM SIBJICHUAM;

BBIABJIATE HPUYUHHO--CIICACTBCHHLIC CBA3U IMPU U3YYCHHUU q)HSI/I-‘{CCKI/IX SIBJICHUHN U IMPOLECCOB; NCJIaThb
BbIBO/IbI C HUCIIOJIB30BaHU-EM ACAYKTUBHBIX WU WHAYKTUBHBIX YMOSaKHIO‘IeHI/II‘/'I, BbIAIBUI'aTh T'UIIOTE3bI O
B3aNMOCBA35X (1)I/I3I/I‘-ICCKI/IX BCIIMYHH,

CaMOCTOSITCIIFHO BBIOMpATH CITOCO0 perieHust y4eOHOH (u3nde-CKoW 3amadu (CpaBHEHHE HECKOIBKUX
BAapHAHTOB pEIIECHHUs, BBHIOOpP Hambolee IOAXOMAMIET0 C YYETOM CaMOCTOATEIHHO BBIJENEH-HBIX
KpUTEPHUEB).

BbazoBeie nccnenoBatenbcKue EHCTBUS:

HCIOIB30BaTh BOIPOCH! KaK UCCIIEIOBATENbCKUIM HHCTPYMEHT MTO3HAHMUS;

MIPOBOJIUTH TIO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIBIT, HE-CIOXKHBIN (hU3MUECKUil IKCTIEPUMEHT,
HeOOoMbIIoe UccIeIoBaHne (PH3UMUECKOTO SBICHUS;

OLICHMBATh HAa IPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMALIMIO, IOIYYEHHYIO B XOA€ MCCIEI0BaHUS HIIH
JKCIEPHUMEHTA,

CaMOCTOSITENBHO (hOPMYIIMPOBATh 00OOIICHNUS U BBIBOABI IO pe-3yJbTaTaM MPOBEAEHHOTO HaOIIOICHHUS,
OIIBITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajlibHEHIIee pa3BUTHE (U3WYECKUX MPOIECCOB, a TakkKe BBIIBUTATH

IIPCIITIO0 HI nx BUTHHN B HOBBIX YCIIOBUSIX U HT Tax.
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PaGora ¢ nnpopmariueii:

TIPUMEHATh PA3TUIHBIE METOBI, WHCTPYMEHTHI W 3aIllpOChl MPH TOMCKEe M OTOOpe WHQOPMAITUU WIIN
JMaHHBIX ¢ YYETOM MPENIOKEHHON yaeOHON (hM3MIeCcKOi 3a/1a4H;

aHAM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATh MH-(POPMAIIMIO Pa3IMYHBIX BHIOB U (OpM
MpeICTaBIICHNUS,

CaMOCTOSATEIBHO BBIOMpATh ONTHUMAILHYI (DOpMY IpejacTaBie-HUsS HWHPOPMAIMM U WIUTFOCTPUPOBATH
pelIaeMbie 3a71a91 HECJIOKHBIMH CXEMaMU, TMarpaMMaMu, HHOU TPaQUKOi U UX KOM-OWHAIUSMH.
YHuBepcanbHbIE KOMMYHUKATUBHBIE IEUCTBUSA

Oo01enue:

B XO/i¢ 00CYXJeHHs yueOHOro MaTepualia, pe3ysbTaToB JIabOpa-TOPHBIX paboT U TPOEKTOB 3a/1aBaTh
BOMPOCHI 110 CYIIECTBY 00CYXIaeMOW TeMbI U BBICKA3bIBaTh UJICH, HAIICJICHHBIC HAa peIle-HUe 3a1a4d U
oI pKaHUE OJIar0XKeIaTeIbHOCTH OOIIECHUS;

COIOCTABIISITH CBOM CY)KJICHHS C CY>KACHUSIMH JIPYTUX YYaCTHH-KOB JUAJIOra, OOHAPYKUBATh pa3jiniue U
CX0ACTBO HO3I/IHHI>'I; BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX W HNHCBMCHHBIX TCKCTaX; HY6J'II/I‘-IHO
NpEeACTaBIATE PE3YJIbTAThl BBIIIOJIHECHHOI'O (1)I/I3PI‘ICCKO-FO OIIbITa (BKCHepI/IMeHTa, HUCCICIOBaHUA,
MIPOEKTA).

CoBMmecTHas AESITETFHOCTh (COTPYIHUYECTBO):

[IOHMMAaTh WM HWCIOJb30BATh IMPEUMYIIECTBA KOMAHAHON W WHAWU-BUAYyaJIbHOW paOOTHl MPH pPENICHUU
KOHKPETHOM (PU3NYECKOI MPOOIIeMbI;

MPUHUMATh [T COBMECTHOM JIEATEILHOCTH, OpPraHU30BBIBATH JIEHCTBHS MO €€ JIOCTHIKCHHIO:
pacnpeaensTh poiH, O0CYXIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOW pa0OThI; 0000INATh MHEHUS
HECKOJIBKUX JIIOAEH;

BBITIONHSATh CBOIO 4YacTh paboThHI, MOCTUTas KadyeCTBEHHOTO pe-3yJbTaTa MO CBOEMY HAIpaBICHUIO U
KOOPAWHHPYS CBOH JEUCTBHS C APYTUMH YWICHAMHA KOMaH]IBI,

OLIEHWBAaTh KadecTBO CBOETO0 BKJIaJa B OOMUH TPOAYKT IO KPHUTE-PUAM, CaAMOCTOSTEIHHO
chOopMyITHPOBAHHBIM YIaCTHUKAMHU B3a-UMOJICHCTBU.

YHuUBepcanbHbIE PETYJIATUBHBIE JEUCTBUSA
CamoopraHu3amnmsi:

BBISIBJISITH TPOOJIEMBI B XM3HEHHBIX M y4eOHBIX CUTYyalUsX, TPe-OYIOUIMX AJISl peIieHHs] (PU3MUECKUX
3HAHWI;

OPHEHTHPOBATHCS B PA3TUYHBIX NOAXOAAX MPUHATHS pelleHUH (MHANBUAYaJIbHOE, IPUHSATHE PEICHUS B
rpymIe, IpUHATHE pelIeHUI TPpyIIok);

CaMOCTOSITENIBHO COCTABIISITh aJITOPUTM peEHIeHUs (PU3MYECKOW 3a/Ja4d WM TUTaHA HCCIIEIOBAHUS C
y4€TOM HUMCIONINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH Ipejylara-eMole
BApUAHTHI PELICHU;

JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CamoxoHTpOIb (pediexcus):

JaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U IIPEAIaraTh IUIaH €€ N3-MEHEHHS,

OOBSCHATD TPUYUHBI JOCTIDKCHHSA (HEOOCTHKEHHsI) pe3yibTaTOB MACATEIbHOCTH, OaBaTh OLEHKY
MPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOI-HEHHS (UIUUECKOrO MCCICIOBAHUS
WIN TIPOEKTa) Ha OCHOBE HO-BBIX OOCTOSITENBCTB, M3MCHUBIIMXCS CUTYAIMH, YCTAHOBICHHBIX OMIMOOK,
BO3ZHHUKIIMX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIBTATA LIETH U YCIOBHSAM.

OMOUMOHAIBHBIA UHTEIJIEKT:

CTaBUTh cebs Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JUC-KyCCHH Ha HAay4YHYIO T€MY, IOHUMAaTb
MOTHBBI, HAMEPEHUS U JIO-TUKY JPYroro.

[punsiTue ceds u Apyrux:
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NpU3HaBaTh CBOE MMPaBO Ha OMIMOKY MpH pelieHnH (pU3MIECKUX 3a/1a4 W B YTBEPXKICHHIX HA HAyYHBIC
TEMBI U TaKOe K€ TIPaBO JAPYTroOro.

[NPEAMETHBIE PE3VYJIBTAThHI

[IpenmeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(OPMHUPOBAHHOCTH y OOYYaOIIUXCS
YMEHUI:

HCHONB30BaTh TMOHATHSA: CUCTEMa OTCUéTa, MaTepuajbHas TOUYKa, TpPAEKTOpUs, OTHOCUTEIBHOCTb
MEXaHUYECKOro NIBWXKeHUs, ne-(popmanus (ympyras, IUIACTUYEcKas), TpeHHE, ICHTPOCTPEMHU-TENbHOE
YCKOpEHHE, HEBECOMOCTb M IEpPEerpy3KH; LEHTP TSKECTH; aOCOMIOTHO TBEPLOE TENO, LEHTP THKECTU
TBEPAOro Teja, paBHOBECHE, MEXaHMYECKHE KoleOaHUsi W BOJHBI, 3BYK, MH(Pa3BYK H YIbTPa3BYK;
3JIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JIEKTPO-MAarHUTHBIX BOJH, CBET, OJM30PYKOCTh W JTATbHO30PKOCTH,
CIIEKTPbl HCIIyCKaHHMS M IIOIVIOICHMA; aibda-, OeTa- M TraMMa--U3JIyde-HUs, H30TOIBI, sCpHAs
SHEPreTHKa;

pasnuyaTth SBIECHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MNPSIMOJIM-HEHHOE ABHKCHUE, PaBHOYCKOPEHHOE
NpsSMOJIMHEHHOE [BIKEHHE, CBOOOOHOE MaZeHWE TeJl, PAaBHOMEPHOE JABHMIKCHHE IO OKPYX-HOCTH,
B3aMMOJICHICTBHE TeJl, pEaKTHUBHOE ABMIKEHHUE, KOneOa-TeNbHOE ABMKEHHUE (3aTyXaloNIie U BBIHYKICHHbIC
KoNeOaHus), pe30HAHC, BOJIHOBOE IBU)KEHHE, OTPaKEHHE 3BYKa, IPSAMOJIMHEH-HOE paclpoCTpaHEHUE,
OTpaKEHUE U IPEIOMIICEHUE CBETA, [10JI-HOE BHYTPEHHEE OTPakEHHE CBETA, Pa3loKeHUE OENIoro CBera B
CIEeKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, NIWCIEPCHS CBETa, €CTECTBEHHAs paJlOaKTHBHOCTH,
BO3HMKHOBEHUE JINHEHYATOr0 CIIEKTPa U3IYUIEeHHs ) 110 ONUCAHUIO X XapaKTePHBIX CBOMCTB U HA OCHOBE
OIIBITOB, AEMOHCTPUPYIOLINX JaHHOE (YU3UYECKOE SB-JICHHE;

pacro3HaBaTh TNPOSBICHUE M3YUYEHHBIX (DU3WYECKUX SABJICHUH B OKPY)KalolIeM MHUpE (B TOM 4HUCIE
¢usnueckue SBIEHUS B IPU-POJE: NPUIMBBI U OTJIMBBI, ABMKeHHE IU1aHeT CONHEYHOW CHCTE-MBI,
pEaKkTUBHOE JBW)KEHHE JKHUBBIX OpPraHM3MOB, BOCHPHATHE 3BYKOB JKMBOTHBIMM, 3EMIIETPSICEHUE,
CeliCMHUECKHE BOJHBI, IIy-HAMH, 9XO0, I[BETA TEJN, ONTHYECCKUE SBICHHS B TPUPOIE, OUOIO-THYECKOEe
JNCUCTBHE  BHUIUMOTO,  YJIbTPaHONETOBOrO W PEHT-TEHOBCKOI'O  M3IyYCHWUH;  ©CTECTBEHHBIH
panuoakTUBHBIA (DOH, KOCMHMYECKHE JIy4H, PAJUOAKTHBHOE MW3IYyUCHHUE IPUPOAHBIX MH-HEPAJIOB;
JEeUCTBHE palOAKTUBHBIX M3JIyYEHHUH Ha OPraHU3M 4e-JIOBEKa), MPH 3TOM IEPEeBOIUTH IIPAKTUYECKYIO
3ajauy B y4e0-Hy10, BBIACISITH CYIIECTBEHHbBIE CBONCTBA/TIPU3HAKN (DU3HUE-CKUX SIBICHUI;

OINUCHIBATh HM3YYCHHBIC CBOWCTBA TeNl W (pU3MUECKUE SBICHUS, UC-TIONB3YSd (QHU3MUYECKHE BETHMYUHBI
(cpenHsAs M MTHOBEHHas CKOPOCTh TeNla MPH HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHE, IepeMe-IIeHNE,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHSI, CHJIa YIIPYT'OCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOAHOTO N eHHS,
BEC Tella, UM-TIYJIbC Tella, UMITYJILC CHIIbI, MEXaHH4YecKasl paboTa ¥ MOLIHOCTh, MOTEHIIMAIbHAS SHEPIUs
Tela, MOTHATOTO Ha/l TOBEPXHOCTHIO 3eMJTH, OTEHIIMAIbHASI DHEPTUS CKATOM NMPYKUHBI, KWHETHYEe-CKast
9HEpPrusi, NoJHasi MEXaHU4eCKasi SHEpIus, IIEPHOA U 4acTOTa KoseOaHUH, JUIHMHA BOJIHBL, TPOMKOCTh 3BYKa
U BBICOTa TOHA, CKO-POCTh CBETa, IIOKAa3aTelb IPEJIOMJICHUS Cpelbl); IPU OIUCAHUU IIPABUIBHO
TPaKkTOBaTh (U3UYECKHH CMBICT MCIIOIb3YEMBIX BEIU-YMH, OOO3HAYEHUS W EIUHHULBLI (PU3NYECKUX
BEJIMYMH, HAXOIUTH ()OPMYJIBI, CBSA3BIBAIOLINE JAHHYIO (PU3MYECKYIO BETUUUHY C IPY-TUMH BEIMUMHAMH,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCHMOCTEN (PU3NUYECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA Teld, (pU3MUYECKWE SIBICHHUS W IPOLEC-CHI, MCIONb3ys 3aKOH COXpaHCHUS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIUI CYNEPHO3UIMH CHUJI, MPUHIMI OTHOCHTENb-HOCTU
l'anunesd, 3akonbl HploTOHA, 3aKOH COXpaHEHHsI MMITYJIbCa, 3aKOHBI OTPaKEHUS W INPEOMIICHHUS CBETA,
3aKOHBI COXpaHEe-HHS 3aps0BOTO M MAacCOBOTO YHCEN IMPH AAEPHBIX pPEaKUuAX; MPH ITOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMChI-BaTh €0 MaTEMaTHUECKOE BBIPA)KEHHE;

00BSCHATH (pU3HUECKUE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIEC M B KOHTEKCTE CUTYAL[MH NMPaKTHKO--
OPHEHTHPOBAHHOI'O XapaKTe-pa: BBISABIATH MPUYUHHO--CIICACTBEHHBIE CBSI3M, CTPOUTH OOBAC-HEHUE U3
2—3 JOTMYECKUX IIAaroB C ONOpPOM Ha 2—3 HM3YyYEHHBIX CBOWMCTBA (DPU3NYECKUX SIBICHHUN, (PU3NUECKUX
3aKOHOB MJIM 3aKO-HOMEPHOCTEH;

pemate pacyéTHbIE 3a7jaud (ONMHparoIIMecss Ha CUCTeMy M3 2— 3 ypaBHEHMi), MCHOIB3ys 3aKOHBI U
(dhopMmynbl, cBs3bIBarOIME (PU3MYECKHWE BETHMYMHBI: HA OCHOBE aHajlM3a YCJIOBHA 3aJadd 3a-TIHCHIBATh
KpaTKOE YCIIOBHE, BBISBIIATH HEJOCTAIONINE WM W30BI-TOYHBIE JIAHHBIE, BHIOMPATh 3aKOHBI H (OPMYIIHI,
HEOOXOJUMBbIE [UIsl PELICHHUS, IPOBOAUTH Pacu€Thl U OLEHUBATh PEATUCTUYHOCTh IOIY4YE€HHOTO 3HAYECHUS
(u3n4eCKOl BETMUNHBL;

pacro3HaBaTh MPOOIEMbI, KOTOPhIE MOXXHO PEIIUTh NMPH HNOMOLIM (PU3NYECKUX METOIOB; HCIIONb3YS
OIMCaHUE UCCIIEAOBAHUS, BBI-IEIATh IPOBEPAEMOE IPEAIIOI0KEHNE, OLIECHUBATh TPABUIBHOCTD MOPSKA
MIPOBEICHHS UCCIICIOBAHNUS, IENIaTh BHIBO/IBI, HHTEPIIPE-THPOBAThH Pe3yIbTaThl HAOMIOJEHUH 1 OIBITOB;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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IIPOBOAUTE ONBITHI 10 HAONMIOJACHUIO (DU3MYECKUX SIBICHUN WM (U3UYECKHX CBOMCTB Ten (M3ydeHHE
BTOpOro 3aKkoHa HpI0TOHA, 3aKOHA COXPaHEHUS IHEPTUH; 3aBICUMOCTh NEepro/ia KoineOaHui mpy>KUHHOTO
MasfTHHKa OT MacChl TIpy3a M JKECTKOCTH IIPY)KHHBl MU HE3aBUCHUMOCTb OT aMIUIUTYIbl MajbIX
KoneOaHuil; IpsAMONM-HEHHOE pacIpoCTpaHEHHWE CBETa, pas3jioKeHue OeJIoro CBeTa B CIHEKTD;
HU3y4eHHE CBOMCTB M300pakeHMS B IUIOCKOM 3€pKaje M CBOMCTB H300pa’keHHs INpeaMera B
cobuparoliell JuH3e; Ha-0MI0JeHre CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB M3IYYEHHS): Ca-MOCTOATEIBHO
coOMpaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 000-pyJOBaHNUs; ONUCHIBATE X0/ ONBITA U €T0 PE3yJIbTATHI,
(hopMyITu-pOBaTH BHIBOJIBL;

MIPOBOJIUTH IIPU HEOOXOJUMOCTH CEpHIO MPSIMBIX U3MEPEHUH, OIpeensis cpelHee 3HaUeHne U3MepSIeMOit
BennunHbl  (PoKycHOe paccrossHMe —coOuparomiedl  JMH3bI); O00OCHOBBIBATH  BBEIOOp  CIOCO0a
M3MEpEeHHs/ U3MEPUTETHHOr0 TPUOopa;

MIPOBOJMTH HCCIEJOBAHUE  3aBUCHUMOCTEH  (hU3MYeCKuX  BEJIWYMH C HCIONB30BAaHUEM IHPSIMBIX
HU3MEpeHUH (3aBUCHMOCTh IYTH OT BpPEMEHHM NpPU PABHOYCKOPEHHOM JBIKEHMHM 0€3 HayaJbHOI
CKO-pPOCTH; Tepuofa KojaeOaHHi MaTeMaTH4ecKoro MasTHHKAa OT JIU-Hbl HHUTH; 3aBUCHMOCTH YIJa
OTpPaXKCHUsl CBeTa OT YyIVIa MaJeHus M yrja M[peJOMJICHUs OT yIia MNaAeHUus): IJIaHuPOBaTh
HCCIIeIo-BaHUE, CaMOCTOSTENILHO COOMpaTh YCTaHOBKY, (PHKCHpOBaTh pe-3ydbTaThl MOTY4YEHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHU-JI€ TAOJHIl M TIpadUKOB, NENaThb BBIBOABI IO pe3ylbTaTaM
WCCIIEZI0-BaHUS;

MIPOBO/INTH KOCBEHHBIE M3MEpPEHMs (PU3NUECKUX BEIUYHMH (Cpea-HAsS CKOPOCTh M YCKOPEHHE Tena Ipu
PaBHOYCKOPEHHOM [BIDKEHHH, YCKOPEHHE CBOOOIHOIO MaAeHUs, XKECTKOCTh NMPYXHUHbI, Ko3dduuument
TpEHUs CKOJIBKEHUS, MeXaHH4YecKas paboTa M MOIIHOCTb, YacTOTa M HEPHOA KoiieOaHui
MaTEeMAaTHYECKOTr0 U MPY>KUHHOTO MasiTHUKOB, ONTHYECKasl CHla COOMparoiell JINH-3b1, paJliOaKTHBHBIHI
(oH): MIaHMPOBATh M3MEPEHUS; COOUPATh IKCIEPUMEHTAJILHYIO YCTAHOBKY M BBHINOIHATH U3MEPEHHS,
clie-1ysl IpeJUI0KEHHOW MHCTPYKLMHY; BBIYMCIATh 3HAUEHHE BEIUYH-HBI U aHAIM3HPOBATH MOJyUYEeHHBIE
pe3yAbTaThl C YUETOM 3aJaH-HOM MOTPEUTHOCTH U3MEPEHUN;

COOJII0/IaTh MpaBHIIa TEXHUKK O€30MIaCHOCTH TIPH PadoTe ¢ 1ab0-paTOpPHBIM 000PYJOBAHUEM;

pas3inyaTh OCHOBHBIC IPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJe-JeH: MaTepuanbHas TO4Ka, aOCOIIOTHO
TBEPIOE TENO, TOUEUHBIH HCTOUYHHUK CBETA, Iy, TOHKAas JIMH3A, IUIaHETapHasl MOZIEIb aT0-Ma, HYKJIOHHAs
MOJIeIb AaTOMHOT'O SI1pa;

XapaKTepU30BaTh MPUHIMIBEI JCHCTBUS H3YYEHHBIX NPHOOPOB M TEXHHUYECKHX YCTPOMCTB C OMOPOW Ha
X omnucaHus (B TOM 4YHC-JIE: CIUAOMETP, AATYMKUA MOJIOKEHHUS, PACCTOSHHUS M YCKOPEHHs, pakKerTa,
9XOJIOT, OYKH, TMEPHUCKOMN, (oToanmnapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, IO3MMETpP, KaMmepa
Busbcona), uc-monb3ys 3HaHHS O CBOWCTBaX (U3MYECKHX SBICHUH M HEOOXOAU-MbIE (DU3NYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YyYEHHBIX TEX-HMYECKUX YCTPOWCTB, U3MEPHTEIBHBIX
puOOPOB M TEXHOJOIMYECKUX IIPOLIECCOB NPH PEIICHUH Y4eOHO--IPaKTHYECKUX 3a7ad; ONTHYECKHUE
CXEMBI JUTS IOCTPOCHUS M300paskeHUH B INIOCKOM 3€pKajie U COOMPArOLIeH JINH3E;

MIPUBOIUTD PUMEPBI/HAXOANTh HH)OPMALIHIO O IPUMEPAX MPAK-TUYECKOr'0 UCTIONB30BaHUS (PU3UIECKIX
3HaHUH B TOBCEAHEBHOW >KM3HM Al oOecredeHus: 0e30MacHOCTH MpH OOpalleHUH ¢ NpUOO-pamMH U
TEXHUYECKMMU  YCTPOHCTBaMH, COXPaHEHHUS  3[J0pPOBbS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpEAE;

OCYIIECTBJISITh TOUCK WH(pOpMauu (QU3MYECKOTO colepXkaHus B ceTH HHTEpHEeT, caMOCTOSTENbHO
(dhopMynHpysi TIOMCKOBBIA 3alpoc, HAXOAWTh IYTH ONPEOEIICHUS JOCTOBEPHOCTH IMONyYEHHON
nH(pOpPMaIMU Ha OCHOBE UMEIOLIUXCS 3HAHUH U JOMOIHUTENb-HbIX HCTOYHUKOB;

WCIOJIb30BAaTh NPH BBIOJHEHUH YYEOHBIX 3aJaHUN HAayIHO--TIO-IIYJIPHYIO JIUTEPAaTypy (QHU3HUECKOTro
COZAEPKaHUs, CIPaBOYHBIC MaTEPUAIIbl, pecypchbl ceTH MHTepHeT; BlaaeTh NpuéMaMi KOHCIIEKTHPOBaHUS
TEKCTa, MpeoOpa3oBaHus MHPOPMALIUHN U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIMH W3 HECKOIBKUX
HUCTOYHUKOB (DU3UYECKOr0 COACpKaHMs, MYONHMYHO MPEACTABISATh pE3YyNbTaThl TMPOSKTHOH WM
HCCIIEA0BATEIbCKOW JIEATENIbHOCTH; IPU ITOM T[PAMOTHO MCHOJIb30BATh HW3YYEHHBIM TOHSITUIHBIN
anmapaT H3y4aeMoro pas-iena (HU3MKM M CONMPOBOXKAATH BBICTYIJIGHHE NIPE3CHTAllMed C Y4ETOM
0COOCHHOCTEH ayUTOPUN CBEPCTHUKOB.

@®opMbI OpPraHU3anNu 00yYeHUust

Baxnyo poip B yuyeOHOM mporecce HrparoT ¢GopMbl opranuzanuu o0ydeHus. OCHOBHOM

nokyMERHORNOIAR PIAHEBABINTHD Y HEQS 0-BOCIIMTATEILHOM pa0OThl ¢ YJaIlMMHUCS B IIKOJIE SBJISETCS YPOK
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(YpOK 03HaKOMJIEHHUSI C HOBBIM MaTepuajioM, YPOK 3aKperieHUsl U3y4eHHOI 0, YPOK MPUMEHEHUS
3HAaHWUH U YMEHUH, YpOK 00OOIIEHUS U CUCTEMAaTH3allMU 3HAHUHN, YPOK MPOBEPKH U KOPPEKIIHH
3HAHWI U YMEHU, KOMOMHHPOBAHHBIN YPOK) OTHAKO, B 9 KJ1acce, MOT'YT OBITh MCIIOIb30BAHEBI U
npyrue ¢opMmbl o0ydenus. [IpumeHeHue pa3HOOOpa3HbIX, HECTAHAAPTHBIX (opM OOyudeHus
JOJPKHO B TEPBYIO O4Yepelb COOTBETCTBOBATH WHTEJUIEKTYaJbHOMY VYPOBHIO pa3BUTHUS
00yYaroNUXCcs U UX MCUXOTOTHIECKUM OCOOCHHOCTSIM.

K necranmaptHeiM ¢dopMaM o00ydeHus (U3UKH B IIKOJIE OTHOCATCA: JIEKLHUH, CEMHUHapBhI,
KOHCYJIbTAIlNH, TPAKTUKYMBI, TUJTAKTUYECKHE UTPbI, YPOKH-3a4€Thl, paboTa B rpyIax.

Buabl yueOHO¥ 1esiTeJIbHOCTH

Buovl desmenvnocmu co cnosecHotl 0cHo8ol:

CaMocrosiTenbHas paboTa ¢ yaeOHUKOM, SJIEKTPOHHBIMU 00pa3oBaTenbHbIMU pecypcamu (DOP)
[ToxroroBka u mpeaCTaBICHUE TyOJIMYHOT 0 BBICTYILICHUS B BUJIE IIPE3CHTAIIUN

[Tonck mHbOpMaUU B 3JIEKTPOHHBIX CHPABOYHBIX H3JAHHSIX: 3JEKTPOHHOM SHIIMKIIONEIUH,
CIIOBapsX, B ceTd IHTepHEeT, 2JIEKTPOHHBIX 0a3ax U OaHKaX JaHHBIX.

Otb6op ¥ cpaBHEHHE MaTepuaia M3 HECKOJIbKHX HUCTOYHHKOB (00pa3oBaTENBbHBIN pecypc CeTH
Hurepuer, DOP, TekcT yueOHMKA, TEKCT HAYYHO-TIOMYJISIPHOMN JINTEPATyPHI)

CocraBiieHHE C TMOMOIIBI0 PA3TUYHBIX KOMIBIOTEPHBIX CPEACTB OOydeHHUs IUIaHA, TE3UCOB,
pe3roMe, aHHOTAIMK, AHHOTHPOBAHHOT'O 0030pa muTeparypsl U ap. [1oAroToBKa BHICTYIUICHUN H
JIOKJIAZIOB C UCIOJIb30BaHUEM Pa3HOOOPA3HbIX HCTOYHUKOB HH(popManuu. Pemenue 3aiay.
Boimonnenune TectoBbix 3amanuii. [lowick uHpOpManuu B CETH HHTEPHET U COCTaBIICHUE
CpaBHHTENbHOU TaOmuIlbl (0OpazoBarenbHbI pecypc cetn UHTepHer, DOP, TekcT y4ueOHMKa,
TEKCT HAYIHO-TIOMYJISIPHOM JINTEPATYPHI)

Buouvl desmenvnocmu na ochose gocnpusmus oopasa:

IIpocmoTp u oOcyxnaeHue y4eOHBIX (UIBMOB, Npe3eHTaluid, ponukoB. Habmogenue 3a
JEMOHCTpanusMu tipernoaasareliss. OObsICHCHHE W UHTEPIIPETAIHS HAOF0IaeMbIX SBICHHM
Amnanus rpadukoB, Tabnuil, cxeM. M3ydeHne ycTpoiicTBa MEXaHU3MOB U MPUHIINIIA UX JEHCTBUS
AHanu3 MPOU3BOJICTBEHHBIX CUTYyaIlMl, CUTYaTUBHBIX 3aday. V3yueHue MoclienoBaTeIbHOCTH
BBITIOJTHCHHS OTIepanuii. AHaIIN3 MPOOIEMHBIX YIeOHBIX CUTYaIUH.

Buowl desmenvnocmu ¢ npakmuyeckoii 0cHo80U:

[TocTaHOBKa OMBITOB TSl IEMOHCTPAIUU TPYIITIE

[TonroroBka u odopmiIeHHE C IOMOIIBI0 MPUKIAJHBIX TPOrpaMM OOIIET0 Ha3HAYCHUS
pe3yNbTaTOB CaMOCTOSITEIBHOW- paboThl B XOJe Yy4eOHOM © HAyYHO-TIO3HABATEIHHOU
JesTenbHOCTU. BbpimonHenue — mabopaTopHbix pabot. IIpoBeaeHue ucciIenoBaTENbCKOrO
JKCIIepruMeHTa. MoienupoBaHue U KOHCTPYHpOBaHue. PeleHne SKCepuMeHTaTbHBIX 331249

Pacnipenenenne yacoB 1Mo TeMaM IOJHOCTBIO COOTBETCTBYET NMPUMEPHOM mporpamme. T.K. B
KajeHaapHblil yueOHbl rpapux MBOVY «bpoakosckas COILl» npexycmarpuBaer 34
yueOHBIX HeJenu i1 ypokoB pusuku 9 kiacca, 3 yaca B Henento uroro 102 gaca.
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TemaTnyeckoe NJIaHUPOBAHUE

n/n

HaumeHoBaHue pa3ieioB U TeM

Bceero | 20p
4acoB

o0opyaoBaHue

Pa3zgen8 «Mexanunueckue siBJICHU

40

MexaHu4yecKkoe ABHMKEHHE M CIIOCOOBI €ro
ONMUCAHNSA

10

WMHCTpyKTaXX MO TEXHHKE O€30MacHOCTH B
kabuHeTre GU3NKKA. MeXaHHYecKoe JBHKCHHE
MarepuanpHass Touka. Cucrema orcuerta.
[Tepememenue.

OmnpeneneHne  KOOPIMHATHI
Tena. Ckopoctb
PaBHOMEPHOT'O IBUKEHHUSL.

JBUKYLIET OCS
IIPSAMOJIMHENHOT O

[Tepemenicnue pu pPaBHOMEPHOM
IIPSIMOJINHEUHOM JBUKCHUH. I'paduku
3aBUCHMOCTH KHHEMAaTHYECKHX BEIUYHH OT
BPEMEHU.

I'padpuxu
3aBUCHMOCTH
KHHEMAaTHIEeCKUX
BCIIMYNH oT
BpPEMCHHU.

CpenHsdAss MW MIHOBEHHAas CKOPOCTb Tella IIPH
HEPaBHOMEPHOM JBMKEHMU. [IpsAmonunenHoe
PaBHOYCKOPEHHOE IBHKEHUS. Y CKOPCHHE.

CkopocTh NPSIMOIMHEMHOTO PaBHOYCKOPEHHOTO
nBwkeHus. ['paduk ckopocTH.

Ilepemernienune npu
PaBHOYCKOPEHHOM JBUKECHUM.

MPSMOJIMHEHOM

Jadoparopnasi padora Nel « HccnenoBanue
3aBUCUMOCTH  IIYTH  OT  BPEMCHH  IpHU
PaBHOYCKOPEHHOM JBWXEHUU 0€3 HavyalIbHOU
CKOpPOCTH.»

TaOJINIIBI

PaBHOMEpHOE  JOBMKEHME 110  OKPY)KHOCTH.
[lepuon m uacrora oOpamienus JluneitHas u
yriaoeas  CKopocTH.  LleHTpocTtpemuTenbHoe
YCKOpEHHUE.

acc" Ha
YouTube

"BUIEOYPOKMH:
dusuka 9 ki

Pemenue rpaduyeckux M aHAINTUYECKUX 3a]ad
Ha MIPSIMOJIMHEMHOE PaBHOYCKOPEHHOE
JBUKCHHUE.

10

KonTtpoabnas padora Nel «IIpsamosiuHeiinoe
PAaBHOYCKOpPEHHOE JIBUKEHHU e

dusuka.
Aunpaktnyeckmne

maTtepuanbl. 9  Knacc

m
prd
ey
[«3)

JOKYMEHT NOAMNCAH 3NEKTPOHHOW MOANNCHIO
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E. A. MapoH
11 | B3ammoaeiicTBHE TeJ 20
OTHOCHUTEIBHOCTD JBH)KECHUSI. 1 http://class-
fizik.ru/v9.htm
I
12 | UnepumanbHble cucteMbl orcuera. [lepssnid | 1
3aKkoH HproTOHA.
13 | Bropoii 3akon HproToHa. 1
14 | Pemenue 3aga4 Ha BTOpoi 3akoH HeroToHA. 1
15 | Tpernii 3axon HeroToHAa. 1
16 | Pemenne 3amau Ha 3axoHbI HproTOHA 1
17 | CBoOoaHOE najeHue TeIl. 1 [TnacTukoBBIi 1mIap
18 | JIsmkeHue Tena, OpOIICHHOrO BEPTHKAIBHO | 1 http://class-
BBepx. HeBecomocts. [Teperpyski. fizik.ru/v9.htm
I
19 | 3akoH BCEeMHPHOIO TATOTEHUS 1
20 | Pemenwe 3amay Ha 3akOH  BcemupHoro | 1
TATOTCHUS.
21 | YckopeHnue cBoOogHOrO majeHus Ten Ha 3emute | 1
U IpYyruX HEOECHBIX TeJax.
22 | Cuna ynpyroctu. 3akoH ['yk 1 BUJIEOYPOKM:
dusuka 9 KJia
cc" Ha
YouTube
23 | Pemenuwe 3aja4 Ha CWIJIy YNPYrocTH W 3akoH | 1
I'yka.
24 | Cuna TpeHus. 1 1op JlepeBsHHBIN
OpYCOK, Habop
Ipy3o0s,
MEXaHUYEeCKast
CKaMbsl,
JTITHAMOMET]
25 | Pemenue 3aa4d Ha CHITY TPCHUS. 1
26 | IlpsmonuHeliHOe W KpUBOJIMHEHHOE ABMXKeHME | 1 BUJIEOYPOKM:
TeJla 0 OKPY>KHOCTH, C MOCTOSHHOM MO MOJYJIIO dusnka 9 KJia
CKOPOCTBIO cc" Ha
YouTube
27 | Pemenue 3ama4 Ha KpUBOJIMHEWHOE nBIKeHue | 1
OOKYMEHT MOAMNNCAH 3IEKTPOHHOWM NMOAMNMMNCHIO
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TCia.

28 | UckyccTBeHHBIC CIYTHUKH 3eMITH 1
29 | Jswxenwue mianeT Bokpyr ComHIa 1 BUJEOYPOKM:
dusuka 9 KJia
cc" Ha
YouTube
30 | Llentp TsxecTH Ten. YcaoBus paBHOBecHs Ten. | 1
3aKOHBI COXpaHEeHUs 10
31 | Ummynec Tena. 3aKOH COXpaHEHUS UMITYJIbCa. 1 ITpubop L
HaOJI0ICHUS
nepeaayn UMIysbca
32 | Pemenue 3a1a4 Ha 3aKOH COXpaHEHUs uMITyinbca | 1
33 | PeaktuBHOE nBuxenue. Pakersl. 1 BoznymHsii mapuk
34 | Mexanundeckas paboTa ¥ MOITHOCTb. 1
35 | Pabora cuit TSDKECTH, YIPYTOCTH, TPEHHS 1
36 | [loreHnmanpHas dHeprus Tena, momHsAToro Ham | 1
MOBEPXHOCTHIO 3emiu. [loTeHnanbpHast SHEPTUs
CKaTOW MPYKHUHBI.
37 | Kunernueckas SHEprusl. Teopema ol
KAHETHYECKON SHEPTHUH.
38 | 3akoH coxpaHEHHS MEXaHMYECKOW YHEPTHH. 1 MasiTHUK
39 | Pemenue 3a1a4 Ha 3aKOHBI COXPAHCHHUSI. 1
40 | Kontpoabnasi padoraNe2 mo teme «3akoHbl | 1 ®usmka.
COXpPaHEHHS B MEXaHHUKE) Aupaktuueckue

maTtepumanbsl. 9 Knacc
(aBTOpbI:A. E. MapoH,

E. A. MapoH
Paznen 9 «Mexannueckue kKoJedauusa u | 15
BOJHBD»
Mexannyeckue KoJie0anus 7
OOKYMEHT NMOANMCAH S/TIEKTPOHHOW noanncbo
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41 | KoneOarenpHOE IBUKEHUE 1 KOMITBIOTED, JTaTYUK
YCKOPEHHs, PKpaH ¢
MIPOEKTOPOM ILITATHB
C KperexoM, Habop
NPY>XKUH pazHoit
JKECTKOCTH,  HabOp
rpy3oB 1o 100 r rpy3
C KpIOYKOM, JErKas
u HepacTsHKIMast
HUTB, pyneTKa
(KonebarenpHoe
newxkenue. Ilepuon
KoJieOaHmi )

42 | CobOoxHbIE KoneOanusl. Komnebarennusie | 1 BUJIEOYPOKH:
cucrtembl. MasiTHUK. dusuka 9 KJia

cc" Ha
YouTube

43 | BenuuuHsbl, XapakTepusytomue KonebatenbHoe | 1
JBUKCHHE: TIEPHOJ], YACTOTA, AMILTUTY/IA.

44 | «MccaenoBaHue 3aBHCMMOCTH  mepuoaa u |1 JATYUK  YCKOPCHUS,
YacToThl CBOOOJHBIX KOJe0aHUI HHUTAHOIO LITAaTUB C KPETIEKOM,
MasiTHUKA OT ero MJIuHbD. JlaGopatopHas Ha0Op rpy30B, HUTH.
padora Ne2 Uncrpykrax no T.b

45 | MaremaTuueckuii M TNPYXKUHHBIA MasTHUKU. | 1 [ratuBc mydToii U
[IpeBpamienue »HepruM TMpU  KOJIEOATEIHHOM JIATIKOM, HUTb,
JBUKCHHH. MpYKHHA, TPY3BL.

46 | 3aryxaromue KoJIeOaHusl. Benyxnennsie | 1
KoJeOaHusl.

47 | Pe3onanc. 1 http://class-

fizik.ru/v9.htm
|
MexaHu4yeckue BOJHbI. 3BYK. 8

48 | PacnipoctpaneHue konebanuii B cpeje. Bomubl. | 1 http://class-

fizik.ru/v9.htm
I

49 | Jlnuna BoaHBl. CKOpOCTh pacmpocTtpanenus | 1
BOJTH.

50 | Ucrounuku 3ByKka. 3ByKoBble KoneOaHwus. | 1 KOMIIBIOTED,
Bricora, TeMOp U IpOMKOCTb 3BYKa. IpHCTaBKa

ocruorpag,
WHTEPAKTHBHAS
LOKYMEHT NOANMCAH SMEKTPOHHOV MOAMNCHIO A0CKa WJIH 3KpaH C
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IPOCKTOPOM VTS
JIEMOHCTpAIIUN

rpaduKoB, 3BYKOBOM
reHepaTop, JUHAMHK
HU3KOYACTOTHBIM Ha

MOJICTaBKE,
MHUKPOGOH,
KaMepTOH Ha
PE30HATOPHOM
SIUKE
51 | Beicorta, TeMOp M TPOMKOCTH 3BYKa. 1 KamepToHsl,
PE3UHOBBIN
MOJIOTOYEK.
52 | PacnipocTpaHeHue 3ByKa. 3BYKOBbIE BOJIHBL. 1
53 | Orpaxkenue 3ByKa. DXo. 3ByKoBoW pe3oHaHc . | 1 http://class-
NudpasByk U yabTpasByK. fizik.ru/v9.htm
I
54 | Pemenue 3agay Ha MexaHuueckue konedanus u | 1
BOJIHBI.
55 | Konutpoabnasi paboraNe 3 «Mexannueckue | 1 dusmka.
KoJIe0aHusI U BOJHBI. 3BYK» Annaktnyeckune
maTtepmanbl. 9 Knacc
(aBTopbI:A. E. MapoH,
E. A. MapoH
Pazgen 10 «DiekTpoMarHuTHoe Tojde M |6
3J1eKTPOMATHUTHBIE BOJIHbD)
56 | DaeKTpoMarHUTHOE TOJIe. 1
57 | DneKTpoMarHUTHbHIC BOJIHBI. [xama | 1 [xama
AJIEKTPOMATHUTHBIX BOJH. AIEKTPOMArHUTHBIX
BOJTH.
58 | KonebatenbHblii KOHTYP. [Monyuenwue | 1 http://class-
9JIEKTPOMArHUTHBIX KOJICOAHUT. fizik.ru/v9.htm
I
59 | ITpunaIMn PaaroCBs3U u Tenesuaenus | 1 BUJIEOYPOKH:
.Mcnonb3oBaHue 3NEKTPOMArHUTHBIX BOJH JUIS dusuka 9 KJia
COTOBOM CBSI3U. cc" Ha
YouTube
60 | DiekTpoMarHUTHAs MPUPOJIA CBETA. 1
61 | Cxopoctb cBeTa. BomHOBBIE CBOWCTBA CBETA. 1
Pa3znen 11. «CBeTOBLIE IBJICHUS» 15
AOKYMEHT MOAMVCAH 3NEKTPOHHON NOAMMCHIO
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3aKoHBI pacpocTPpaHeHHusI CBeTa 6
62 | McrouyHnuku cBeTa. paclpoCTpaHEHUE CBETa 1 Hcrounux cBeTa
Ha3,5B, ucTOYHMK
MMATAHUS, KOMIUIEKT
MPOBOJIOB, IIIEJIEeBAs
nuadparma
63 | 3armenus Conaina u JIyHBI 1 BUJIEOYPOKU:
Pdusuka 8 Kia
cc" Ha
YouTube
64 | OrpaxkeHue cBeTa. 3aKOH OTPAKCHHS CBETA. 1 OcBeTuTenn c
HCTOYHUKOM  CBETa
Ha 3,5 B, ucrounmk
[MATAHUS, KOMIUIEKT
MIPOBOJIOB, IIEJIEBast
nuagdparma,
MONYLUTUHP,
[JIAHIIIET Ha
IJIOTHOM JIUCTE C
KPYrOBBIM
TPAHCIIOPTUPOM
65 | Ilmockoe 3epkano 1 ITnockoe 3epkaino
66 | IIpemomiieHue cBeTa. 3akoH mpenoMieHus ceera | 1 OcBeTuTenn c
HCTOYHUKOM CBE- Ta
Ha 3,5 B, ucrounmk
MMATAHUS, KOMILIEKT
MPOBOJIOB, IIIEJIEBast
nuadparma,
MONYLUIUHJP,
IIJIAHIIIET Ha
IUIOTHOM JIUCTE C
KPYrOBBIM
TPAHCIIOPTHUPOM,
KOMIUICKT IPOBOJIOB
iesaeBast
nuagparma,
MONYLUUTUHP,
IJIAHIIIET Ha
IUIOTHOM JIUCTE C
KPYrOBBIM
TPAHCIIOPTUPOM
67 | IlomHoe  BHYTpeHHee  OTpaxkeHWe  cBerta. | 1
CBETOBOJBI.
JIMH3bI M ONTHYECKUE PUOOPBI 6

AOKYMEHT-FHOAFHCAH-SAEKFROHHOR-ROARME
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68 | JIunza,. OnTuveckas cuiia JUH3HI. 1 JIMH3BI BBIMYKIIBIE U
BOTHYTHIE
69 | U3oOpaxxeHus, naBacMbie JIMH30M. 1
70 | Pemmenne 3amau. Iloctpoenue wuzoOpakenwuid, | 1
MOJTYYEHHBIX C TOMOIIBIO JIMH3HI.
71 | « Iloaydyenue wu3o0paxkeHumii ¢ mnomombio | 1 Jlunza cobupatomas,
coOuparomei TuH3b». JIabopaTopHas padora JKpaH , JlaMIIOuKa,
Ne 3 Uuctpykrax o T.b JINHEKa
72 | «Onpenejienne ¢(okycHoro paccrosnusa u |1 Jlunza cobupatomias,
ONTHYECKON CHJIBI coOMpalomieil JHH3bLY 9KpaH , JlaMIOYKa,
JladopaTopnasi padora Ne 4 HucTpykTax mo JTUHEWKa
T.b
73 | OnTryeckas cucreMa dotoamnmapara, | 1 BUJIEOYPOKMU:
MHKpPOCKOIIa U TeJeckomna. [ a3 Kak ontuveckas ®du3uka 8 Kjia
cuctema. bInM3opyKocTh U JalbHO30PKOCTb. cc" Ha
YouTube
PaziioxkeHue 6e10ro cBeTa B CieKTP 3
74 | Hucnepcus csera. L{Bera tei. 1
75 | Tunel ONTUYECKUX CIIEKTPOB 1
76 | «HaGaronenue cmjomiHoro u JuHeiuaroro | 1 HUctounuk TOKa,
CIIEKTPOB ucnyckanusp»»  Jlaboparopuas ra3opaspsiHble
padotaNeS Uncrpykrax no Th. TpyOKH C Trazom |,
MIPU3MBI
Pasznen 12 «KBaHTOBBIE SIBJICHUS» 17
HcnyckaHue U MOTJIOIIEHNEe CBETa AaTOMOM 4
77 | Ilornomenne M HcIyckaHue cBeTa aromamiu. | 1
[TpoucxoxaeHre TMHEWHYaThIX CIIEKTPOB.
78 | PamnoaxtuBHOCTE .MOJIEIM aTOMOB 1
79 | DKcnepuMeHTalbHbIE MeETONbl  uccienoBanus | 1
YaCTHII
80 | «HccaenoBanue TpexkoB : U3mepenue 3vepruu | 1 ¢dororpadpus
YaCTHIbI no TOPMO3HOMY nyTu(mno
¢ororpapusim)» JlabopaTtopHasi paGora Ne6
HNucrpykrax no T.b.
CTpoeHne aTOMHOrO siipa 6
81 | OtkpeiTue mporona wu  HeuTpona.Cocras | 1
aTOMHOT O si/ipa. SIepHbIe CUITBL.
82— PaanoaxruBHbie —HpeBpaEeHII —aTOMHbIX—sHAep—1
PeBP P
[AOKYMEHT NOAMUCAH 3IEKTPOHHOW MOANMUCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE
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N3otomnbl.
83 | buonoruueckoe JeicTBUe paauanuu. 3akoH | 1
pPaZIMOaKTUBHOTO pacmajia.
84 | Pemenue 3a1a4 Ha IepHOJ MOTypacaa. 1
85 | DOueprus cBsa3u. edekt macc 1
86 | Pemenue 3amau Ha nedexkt macc u sHepruiwo | 1
CBSI3M.
SinepHble peakuuu 7
87 | Henmenue snmep ypana. llemnas snmepnas | 1 dororpadus
pEaKIIus.
88 | TepmosimepHBIE peakuu 1
89 | Snepnsrii peaxkTop. [IpeobpazoBanme | 1
BHYTPEHHEHl  JHEPrMH aTOMHBIX sAep B
AIIEKTPUUYECKYIO YHEPTHIO..
90 | AtromHas SHEpreTuKa. AnbrepHaTuBHBIE | 1 BUJIEOYPOKH:
HCTOYHHUKYU DHEPTUH ®du3uka 9 KJia
cc" Ha
YouTube
91 | Peakuuu cunTe3a u aeneHus saep. Mcrounukwm | 1 nop
sHepruu ConHua u 3BE3]
92 | Pemenue 3amau mo teme «CtpoeHuwe aroma u | 1
ATOMHOT O SIIpa
93 | KontponbHas pabora Ne4 «Ctpoenmne atoma u | 1 dusnka.
atoMHoro siapa. MHMcnoJsib30BaHHe ?HEPrUH Aunpaktnueckue
ATOMHBIX fAJep» maTtepunanbl. 9 Knacc
(aBTOpbI:A. E. MapoH,
E. A. MapoH
IToBTOpHTEILHO-0000 AN MOAYJIB 9
94, | [oBTOpeHUE M 00OOIICHHUE CONECPKAHUS pasiena | 2
95 | kypca pU3MKHU: «<MEXAaHUYECKHUE SIBIICHUS
96, | [ToBTOpenue u oboOIIeHNE cofepKaHus pazaena | 2
97 | kypca (PUBUKHU: «TETIOBHIC SIBJICHUSDY
98, | [loBTOpeHue u 0000IICHNE COIepKaHUS paziena | 2
99 | kypca GUBUKH: «3JCKTPOMArHUTHBIC SIBICHUSDY
10 | [ToBTOpeHmEe U 00OOIICHHE copepxkanus pazaena | 1
0 Kypca (U3HKHU: KKBAaHTOBBIC SIBJICHHSD)
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10 | UToroBasi KOHTpPOJIbHAs1 padoTa 1 dusmka.

1 Avaaktnyeckune
maTepuanbl. 9  Knacc
(aBTOpbI:A. E. MapoH,
E. A. MapoH

10 | Ananmu3 ommOOK AONYHICHHBIX NpW perieHuu | 1

2 KOHTPOJIBLHOMN paOOoTHI.

BCETO 102

Onucanue MaTepHaJIbHO-TeXHHYECKOro U y4eO0HO-MeTOAHYeCKOr 0
oOecnieyenusi Padoueit mporpammsl
Y4eOHO-MeTOoANYEeCKN I KOMIIEKT
1. IlpumepHas pabovas mporpaMma Juist 001meo0pa3oBaTeNbHBIX yupexaeHui. dusmka. 7-9 Ki.
k muann Y MK A.B. [1éperkuna, M.B. I'yrauk, M., poda, 2017
2. ®usuka. Meronudeckoe mocodme. 9 kmacc (aBtopel E.M.I'yrHuk,0.A. UepHukoa), M.,
Hpoda, 2018
3.®dusuka. 9 xnacc. Yuebnuk (aBrop E.M.I'yrauk), M., Ipoda, 2010
4.®u3uka. Junaktuuyeckue marepuansl. 9 kmacc (aBtopsl: A. E. Mapon, E. A. Mapon), M.,
Hpoda, 2018

Texnuveckue cpeacrsa 00y4eHust
1. Kommbrorep.
2. MynpTuMeananpoeKkTop.
3. dKpaH
4 mudposas nmaboparopust Releon
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Jlner u3MeHeHu i U 10MoJTHeHu

Jara Conep:xanue PexBuU3NTHI MMopnuck

BHECEHHUA AOKYMEHTA JHIa

U3MeHEeHHH (mata u Ne BHecCIlIero
NpHUKa3a) 3anuch
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