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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYarONIUXCS M OPTaHU3aldI0 H3yYCHHUS
bU3MKKM Ha JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBAET paclpeeieHue yueOHOro MaTepurana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3YYCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEJIbIO OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusrka SABISIETCS  CUCTEMOOOpA3yIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MIOCKOJBKY (PU3MUECKHE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, H3y4yaeMbIX XUMHUEW, Ouosoruei, acrpoHomued u ¢GU3NYECKON
reorpadueii, BHOCHUT BKJIAJ B €CTCCTBCHHO-HAyYHYIO KapTHHY MHpa,
npefocTaBisieT Haubojee sCHbIe 00paslbl MPUMEHEHUS HAaydyHOTO METojIa
MO3HAHUA, TO €CTh CII0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIICIYIONTUMH KOMIICTCHTHOCTSMH, XapaKTePU3YIOIMMHA €CTECTBEHHO-HAYIHYO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeJIbCTBA VIS TIOJTYICHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenceHsl B KoHmenmuum mpenomaBaHus ydeOHoOro mnpenMera «®Duszmka» B



oOpa3oBaTtenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gu3nKu:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4aloumxcs K HayqyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe NMO3HAHU U (HOPMUPOBAHHE
UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTara H3ydeHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupOBaHUE TPEACTABICHUNA O POMU (U3MKHU IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

I[OCTI/I}KGHHG OTHX ueneﬁ IIporpaMmsnl 110 (1)I/IBI/IKC Ha YPOBHC OCHOBHOI'O

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpuOOpEeTeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpETEHNE YMEHUW OMUCHIBATh U OOBSCHATH (PU3UUYECKUE SBICHUS C
WCITI0JIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIEro
oOpazoBanus otTBoguTca B 9 kimacce — 102 wyaca (3 dyaca B HeJemo).



COJAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexannueckoe JOBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe mpsiMosMHENHOE ABMKEHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe NpsIMOJIMHEWHOE JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron U yacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTtoHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIUII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuanibHON Touku. AOconoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOIO TeJIA € 3aKPEIIEHHON OCBIO BpalleHuss. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOLIHOCTh. PaboTa cuil TSKECTH, YNPYTroOCTH,
TpeHusi. CBA3b 3HEPruM U paboThl. [loTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [oTeHIIManbHas SHeprus CxaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHUSI MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HabnrogeHne MeXaHUYECKOro ABUKEHHUS TEla OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHUS OIHOTO M TOTO KE TeJa
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HabGnrogenue nBr>xXeHus Tejla o OKPY>KHOCTH.



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

HaOnronenne MexaHUu4eCKuX sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHMS TeJIa OT MAcChl Tejla M JACHCTBYIOLIECH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOICCTBUU TEIL.

N3MeneHune Beca Tena npu yCKOPEHHOM JIBUKEHHM.

[lepenaya umIryabca py B3aMMOJCHCTBUH TE.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOICHCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBHUH.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIH TEIIEKKHU.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HAKJIOHHOM TJIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHN 03 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHECHUS YHEPTUH.

Pa3zngena 2. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOaTEIHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoOWCTBa MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOoHA. OTpakeHue 3Byka. MHpa3Byk u

yIIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenue kosiebaHMil TeNl MOJA JEHCTBUEM CHIIBI TSAXKECTH M CHIIBI
YIPYTOCTH.
2. HaOmionenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJIEOAHU U PE30HAHCA.
4. PacnpocTpaHeHue NpoAO0JIbHbIX U MONEPEYHBIX BOJIH (Ha MOAEIIN).
5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.
1. OmpeneneHue 4YacTOThl M MEpUoJa KoJeOaHW MaTeMaTHYeCKOro
MasiTHUKA.
2. OmpeneneHue 4acTOThl U Mepruoa KojaedaHui Mpy>KMHHOTO MasTHUKA.
3. HccrnenoBaHue 3aBUCMMOCTH MEpUOJia KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHnue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.
5. IlpoBepka HE3aBUCHMMOCTU TIepHOJa KoJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Tepuoja  KoJjieOaHUi
MPY>KMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO TaJCHHUS.
Pa3zgea 3. DjeKTpOMarHuTHOE 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.



2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

tenedoHa.

Pa3znen 4. CBeToBbIE SIBJICHHS.

JlyueBas  mogmenr  cBera.  Hcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosnHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npelomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpaxkeHue cBeTa. lMcronb3oBaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpPOCKOIIa M Tejeckona. ['J1a3 kKak onTHUYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBera.

Jlemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xom ydei B coOuparoriei JIMHse.

XoJ Iy4er B pacCErBArOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.
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[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxaenb ria3za.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHUs.

2. W3yuenue xapakTepuCTUK N300paXEeHUs MIPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MIPEJIOMIICHHUSI CBETOBOIO JIyda OT yria
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue M300pakeHHI ¢ MOMOIIbIO COOUPAIOILEH JTUH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit

JINH3BI.



6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.
7. OmbITBl N0 BOCHPUATHIO L[BETA MPEIMETOB IPHU MX HAONIIONECHUU Yepes3
L[BETOBBIC (PUIIBTPBHI.

Pa3nea 5. KBanroBble siBJIeHHUS.

OmnbiTel Pezepdopaa u 1umanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens artomHoro snxpa. Msoromsl.  PannoaxkTuBHBIE
npespaiueHus. [lepuoa nomaypacnazga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOI'O YHCEIL
OHeprus CBsA3M aTOMHBIX snep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.
CreKTpbl pa3IMyYHbIX ra30B.

CnekTp BoAopo/a.

HabGnronenue TpekoB B kamMepe Buibcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

A

Peructpanus u3mydeHus MPUPOIHEIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalGnrogeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBanue TpEeKOB: U3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAIONTNH MOYJIh TIPEAHAZHAYCH U CHCTEMAaTH3aIlu!
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOpABIINX ATOT Y4EOHBII IpeAMET.

[Ipu M3y4eHNN TAaHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIIBI
NEATEILHOCTH, Ha OCHOBE KOTOPBIX 00€CIeUnBaCTCS AOCTIKEHUE MPEAMETHBIX U
METAINpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  00ydeHus, (GOpPMHPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIICTOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSAMH OOBACHITH (pusmyeckue



ABJICHUS, NIPUMEHsS IIO0JyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IprHIMIIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOIO pasjielia pealn3yeTcs
32 CY€T TOro, 4YTo OOy4YalIllHecs BBIMOJIHSIIOT 33JlaHusd, B KOTOPBIX UM
IpeuIaraeTcs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YyucIie s IPOBEPKU TUIIOTE3 U MOJIYYECHUS! TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO UCIIOIB30BaHUS PA3IMYHbIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILICHUS U COXPAHEHHs BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

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

y oOyuatoierocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— IIPOSIBJICHUE WHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— LIEHHOCTHOE OTHONIEHHUE K JOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OITHYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAJIBbHO--3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOU JHOOO3HATEIBLHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHOro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWi O€30MacHOr0 TMOBEJCHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmupoBaHHOCTh HaBbIKa pedIiekcuu, MpPU3HAHUE CBOETO TIpaBa Ha
OLIMOKY U TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AaKTHBHOE y4yacTHE€ B PCIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluk, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIC U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPOdECCHil, CBA3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYECKOT0 BOCIIMTAHUSA:

e — OpHUCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JIacTH OKpy’Kalollled cpeiabl, IIaHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHECHUU HCCICIOBAHUN U
IPOEKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTA YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPEOHOCTH B (HOPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHCiE (OPMYIUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(DUIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TporpaMMbl MO (U3MKE Ha yPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCaIbHbIC YUCOHBIC ICHCTBU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (PaKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIATh TPUYHHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEHUU (DU3UIECKUX
SIBJICHWIA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THUIIOTE3B O B3aUMOCBS3SIX
(bU3HYEeCKUX BEIUYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3a/1aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUS:

MCIIOJIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT O3HAHMUS;
MPOBOAUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMbBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HHQPOPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS TN IKCTIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHSI M BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEe pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOI0KEHHS 00 X Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

NPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HUH(POPMAIIKIO
pa3IMYHBIX BUAOB U ()OPM IMPE/ICTABICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMYy MpeAcCTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:



B X0/€ OOCYXJAeHHs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYX AAEMON TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOAJEpKaHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIMOCTABJIATh CBOM CYXKICHHS C CYXACHUSAMH JPYTHMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPEICTABIATh PE3yIbTAThl BBHIOJHEHHOTO (PU3UUYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MpU PEIIEHUU KOHKPETHOW (QU3ndYecKon
poOJIEMBI;

NPUHUMATD [IEJTH COBMECTHOW NIeATEIHHOCTH, OPTaHN30BBIBATh JCHUCTBUSA
no e€ JOCTI)KEHHMIO: pachpelensTh poiav, OO0CYyKIaTh MPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 10
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aHMMOCHCTBHSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYIOIIUX
JUTsl petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PA3JIUYHBIX MOAXOJAX MPUHATUA  peUIeHUH
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TPYMIE, NPUHATHE pEIIeHUMN
TpynIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3a1auu Win
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh MIpeiaraéMble BAPUAHTHI PEILICHUN;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEINOCTHIKEHHS) PE3yJIbTaTOB
NeSATeILHOCTH, JaBaTh OIIEHKY TPHOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, W3MEHUBLIMXCS CUTYalluld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHMKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUU (PU3UUECKUX 3a/1a4 WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IPABO APYIOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIOJIb30BaTh IOHATHSA: CHUCTEMa OTCuYéTa, MaTephalibHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHUus U
BOJIHBI, 3BYK, HMH(pa3Byk M yIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHEI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI HUCIyCKaHUs U MOIJIOIIEHHUs, alb(da-, OeTa- 1 raMma-u3Iy4eHuUs,
U30TOIIbI, JICPHAsE SHEPTETHKA;

pa3nuuaTth SIBICHUSA (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBMKCHHUE, PaBHOYCKOPEHHOE TPSMOJMHEHHOE BIKEHHE, CBOOOTHOE
najicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY)KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIB)KEHUE, KOJIeOATENbHOE ABMKEHHE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, NPSAMOJIMHEHHOE PpaclpOCTpPaHEHUE, OTPAKEHHE W IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJIOro CBeTa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LIBETOB, MJHUCIIEPCUS CBETa,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
U3ITy4YEeHUS ) TI0 OTIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE PU3UIECKOE SBICHHE,

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpyXaroImeM Mupe (B TOM uucie (QU3MUYECKHE SIBJICHUS B MPUPOJIE:
IPUIIUBBI U OTIUBBI, IBHKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEaKTUBHOE
JBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,



3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKUE SIBICHUA B IMPHUPOJE, OMOJIOrMYECKOEe AEWCTBHE BUIUMOTO,
yJIbTPaUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
pPaAMOaKTUBHBI (POH, KOCMUYECKHE JIyYd, PaJUOAKTHUBHOE H3IyUYCHHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(¢u3znyeckue BENUYMHBI (CpeHSsi W MIHOBEHHAs CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepeMEIICHUE, IMyTb, YIJOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOrO TMAJEHUs, BEC TeJa, HUMIYJIbC TeJla, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
IPYKUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXAaHWYeCKas SHEpIus,
NEPUOJ U YacTOoTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI U €IWHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TpapyKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIHMH CWJI, NPUHUUI OTHOCHUTENbHOCTH [anmnes,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEeakUusax, MPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUCBhIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3NYECKUE NPOLECChl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEpa: BBISABIIATH
MPUYUHHO--CJICJICTBEHHBIE  CBS3U, CTPOUTh OOBsACHEHHE u3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOM Ha 2—3 H3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud (omMparoIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHbIE JaHHBIC, BHIOWPAThH



3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJIsl PELICHHs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHUA (PU3HUECKOU
BEJIUYHUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
$u3MYECKUX METOMOB, MCIONb3ys OMHCAHHE HCCIECIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABWJIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOICHUH U OIIBITOB;

MPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs! HHEPTUH, 3aBUCUMOCTH Mepuoia KoyeOaHU MNPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOaHUM, MPSAMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pas3ioxeHne Oeoro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJA ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaTH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepuTENBHOTO PUOOpa);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUYECKHUX BEJIUYMH C
UCIIOJIb30BaHUEM NPSMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadajlbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUs CBETa OT yria MaJeHUs W yIia MPEIOMJICHHS OT yria
NajieHus): TIUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM  3aBUCHMOCTH
bu3MYeCKuX BETUYHH B BUAEC TaONHIlI U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yJbTaTaM MCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CPEAHS
CKOpPOCTh M YCKOpPEHHE Tella TIpU PaBHOYCKOPCHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHui MAaTeMaTUYecKoro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cujia CcoOuparoieil JIMH3bI, PAAUOAKTUBHBIN  (OH):



IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITOJIHATh U3MEPEHUs, CIeays MPEATIOKEHHON MHCTPYKLINHU, BBIUYUCIATH
3HAa4YeHHE BEJIMYUHBI U aHATM3UPOBATH MOJIyYEHHBIE PE3YJIbTATHI C YUETOM
3aJJaHHOH MMOTPEITHOCTH U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeNlb aToMma, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI7pa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS M3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HEoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU pEIICHUH Y4YEOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEH JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MPHUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKpPY Kalollel cpee;

OCYIIECTBISATh TOMCK HMH(POpPMAIMH  (PU3WIECKOTO COACpXKAHUSI B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNICeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh NMPH BHIMOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
JaUTepaTypy  (U3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypchl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
nyOIMYHO MPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NESTENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN



NOHSATUMHBIN amnmapar u3y4aemoro pasaena (U3UKd U COMpPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpaMMabl Bcero

Ne i/ Koutpoabn IIpakTH4eck

ble paboThI ue padoTbl

Pa3zgen 1. Mexanuunueckue iBJICHUA

MexaHI/IquKoe BHUXCHUC U CHOCO6BI
1.1 g 10 0 1

€ro OImMcaHus

1.2 BsaumoneiictBue ten 20 1 3
1.3 3aKOHBI COXPaHEHUs 10 0 3
Hroro no paszneny 40
Pa3nes 2. Mexannveckue KoJie0aHusi H BOJTHBI
2.1 Mexanunueckue KoneOaHus 7 0 3
2.2 Mexanndeckne BOJIHBL. 3BYK 8 1 3
Wroro no pazmeny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAarduTHLIC BOJIHBL




Uroro no pazgeny

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3
Uroro no pazueny 15
Pa3gen 5. KBanTOBLIE IBJICHUSA
5.1 Hcnyckanue v noriomeHnue cBera 4
' aToMOM
5.2 Ctpoenune aTOMHOTO sipa 6
5.3 SAnepHble peakuun 7
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
[ToBTOpenue u 0600MIIeHNE
6.1 coJepkaHus Kypca Gpusmuku 3a 7-9 9
KJ1acc
Hroro no pazneny 9
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102

27













IHOYPOYHOE IIVTAHUPOBAHUME

9 kJacc

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcer

KoHnTtpoJsb
HbIE
padoTbI

IIpakTH4eckue
padoThI

Mexanunyeckoe nBrxeHne. MarepuaiibHas
TOYKA

Cucrema orcuera. OTHOCHTEIIFHOCTE
MCXaHHUYCCKOI'o ABMKCHUA

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHNE

HepaBHOMepHOE NPAMOIUHENHOE
nBrkeHue. CpeaHss 1 MTHOBEHHaAsI
CKOPOCTh

[IpssMonMHENTHOE PaBHOYCKOPEHHOE
JIBIOKEHUE. Y CKOpEHUE

CxopocTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JBI>KeHUs. [ paduk
CKOPOCTH




JlaGopaTtopHast pabora "Ornpezenenue

7 YCKOPEHHMS TeJIa IIPU PABHOYCKOPEHHOM
IBWKEHHUHU 10 HAKJIOHHOM IIOCKOCTH"

8 CBoOopgHoe mmagenue tei. OnelTel [anumies
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.

9 [Tepuon u yacrora oOpamienus. Jluneinas
1 YIJIOBasi CKOPOCTH

10 LleHTpOCTpEMUTENIBHOE YCKOPEHHE

11 IIepssriit 3akoH HeroToHa. Bextop cuitb

12 Bropoii 3akoH HeroTOHA.
PaBHozelcTByIOIIASA cHUita

13 Tpernii 3akoH Herotona. Cynepno3nnus
cui

14 Pemenne 3a1a4 Ha NpUMEHEHUE 3aKOHOB

Herorona




15

Cuna ynpyroctu. 3akoH ['yka

Pemenne 3agau mo reme «Cuia

16
YIOPYTOCTH
17 JlaGopatopHas pabota «Onpeznenenue
KECTKOCTH MIPY>KUHBD»
18 Cuna tpeHus
19 Pemenue 3anau no teme «Cuina TpeHus»
20 JlaGopatopHas pabota "OnpezneneHue
KO3 PUILIMEHTA TPEHUS CKOJIbKEHUS"
Pemenune 3ana4 no reme "3aKoHBI
21 Herorona. Cuia ynpyroctu. Cuna
TpeHUs"
Cuna TsKecTH ¥ 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJIeHus
VYpok-koHpepenius "JIBuxeHue Ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA

(Conneunas cucrema). ['amakTukn"




Pentenue 3amaud mo teMe "Cuiia TSHKECTU U

24
3aKOH BCEMUPHOTO TAroTeHUs"

25 IIepBast KocMHUY€ECKast CKOPOCTb.
HesecomocTs 1 neperpysku
PaBHOBecue MaTepuanbHOW TOUKHU.

26 AbcomoTHO TBEpOE Teno. PaBHOBecue
TBEPOTIO TeJIA C 3aKPEIUIEHHOM OCBIO
BpallleHUs

27 MowmeHnT cuisl. LeHTp TsKECTH

73 Pemenue 3anaq no reme "MOMEHT CHUIIBI.
entp TsiKECTH"
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo

29 TeMme "MexaHndecKoe JBIKEHHUE.
B3aumopeiictBue Ten"
KonTponbhas pabota no teme

30 "Mexanndeckoe IBHKEHHE.

B3aumoneiicteue Tea"




Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXpaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYyIpYroe B3auMOJACHCTBUE

1 Pentenue 3amad mo teMe "3akoH
COXpaHeHUs ummyJibca"

13 Ypok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanndeckas padoTa U MOIITHOCTb

35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue

36 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JBIDKEHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH»

17 CBs13b SHEPrUM U PabOTHI.
[ToreHmanpHas SHEPrust

18 Kunernueckas sueprus. Teopema o

KHHETHYSCKOM OHCPIrun




39

3aKoH COXpPAaHCHUS DHEPIrU B MEXaHUKE

JlaboparopHas pabota «3ydyeHue 3akoHa

40
COXpaHEHMsI SHEPTUN»

41 KonebarenbHoe TBUKEHUE U €T0
XapaKTepUCTUKU

42 3aryxaroiue Kosuebanus. BelHyK1eHHbIE
Kosiebanus. Pesonanc

43 MarteMaTuyecKkuil U Npy>KUHHBIN
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb

44 nepuoaa KoaebaHui oT KEeCTKOCTH
MPY>KUHBI U MacChl rpy3a»

45 IIpeBpalienue 3HEpruu npu
MEXaHUYECKUX KOJIeOaHUsIX
JlaGopatopHas pabota «Onpeznenenue

46 4acTOTHI U NIEpUoa KojaebaHu

MPYKUHHOT'O MAassTHUKA»




JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJia KojaeOaHmi

47
rpy3a, MOABEIICHHOTO K HUTH, OT MaCChl
rpy3a»
Mexanunueckue BojiHbl. CBOMCTBA

48 MexaHnudeckux BoJH. [IpogonbHble 1
MOTIEPEYHbIE BOJIHBI
Ypok-kordpepenuus "MexaHu4IecKre

49 BOJIHBI B TBEPOM Tene. CelicMuueckue
BOJIHBI"

50 3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

51 VYpok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

5 I'pomMKOCTBH 3ByKa M BHICOTA TOHA.
AKyCTHUYECKUI pe30HaHC

53 VYpok-koHpepenius "YabTpazByk u

UH(Pa3BYK B IPUPOJE U TeXHHUKE"




54

[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckne KoueOaHust 1 BOIHBI"

55

KonTponbhas pabota no teme "3aKOHBI
coxpaHeHus. MexaHu4deckue KojiebaHus u
BOJIHBI"

56

SJIGKTpOMaFHI/ITHOC I10JIC.
SJIGKTpOMaFHI/ITHbIe BOJIHBI

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-konpepentus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHMe 3JEKTPOMArHUTHBIX BOJIH
JUJISL COTOBOM CBSI3H"

59

VYpok-uccnenopanue "M3yuenue CBONCTB
OJICKTPOMAriMuTHBIX BOJIH C ITIOMOIIIBIO
MOOmMIIBHOTO TenedoHa"




60

Pemenne 3ala4 Ha ONpeCACIICHUC YaCTOThLL
1 JJINHBI BJIGKTPOMaFHHTHOfI BOJIHBI

61

DNeKTpOMarHuTHas IPUPO/Ia CBETA.
Cxkopoctb cBeta. BonHoBbIe cBOMCTBa
cBeTa

62

Ucrounuku cBeta. [IpsiMonuneitHoe
pacnpocTpaHEHUe CBeTa. 3aTMEHUS
Connua u JIyHst

63

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
OTpPa)KE€HHUS CBETA

64

[Tpenomiienne cBeta. 3aKOH IPETOMIICHUS
cBeTa

65

[TorHOE BHYTpEHHEE OTPaKEHHUE CBETA.
VMcronp30BaHue MOTHOTO BHYTPEHHETO
OTpaKEHHsI B ONITUYECKUX CBETOBOJAX




JlabopaTtopnast pabora "HccnenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3ayx-crexkio""
VYpok-koHpepennus "Vcronp3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTyeckas cuia JIMH3bI

69 [TocTpoenune n3o0paxeHuii B TMH3aX
JlaGopatopHas pabota "OnpezneneHue

70 (OKYCHOTO PacCTOSIHUSI M OTITUYECKOMN
CHJIBI COOMpArOIIEH TNH3HI"

71 VYpok-koHdpeperuus "OnTuueckue
JMH30BbIe TPUOOpPH"

72 I'ma3 kak ontuyeckas cucteMa. 3peHue




Ypok-koubpepenmus "JlepexTo 3peHus.

73
Kak coxpanuts 3peHue"

Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 OmnebiTel HetoToHa. Cnoxxenue
CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus ceera
JlabopaTtopHas pa6ota "OmbITHI 11O

75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U
BOCIIPUSATHUIO LIBETA MPEIMETOB IIPU UX
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: AMcCIepcus, HHTeppepeHIIns U
mudpaxus"

77 OmneiTel Pezepdopaa u miianerapHas
MOJIEJIb aTOMa

78 ITocrynarter bopa. Moaens aroma bopa

79 Hcnyckanue U MOToeHne cBeTa
atomoM. KBaHTbI. JInHEHUaThIe CIIEKTPBI

20 VYpoxk-npaktukyMm "HabmrogeHue cCiekTpoB

UCIyCKaHUs"




81

PamnoakTHBHOCTD U €€ BUIBI

Crpoenue atomHoro siapa. Hykinonnas

82
MOJIETb

83 PannoaktuBHbIe peBpatienus. M30Tombl

84 Pemmenue 3amay no teme:
"PanuoakTuBHBIC TpeBpalieHus"

85 [lepuon nomypacnana
Ypoxk-koudepennus "PagroakTHBHbIE

86 U3ITy4eHUs B IPUPOJIE, METUIIMHE,
TexHuKe"

37 SAnepHble peakyu. 3aKOHbI COXPAHEHUS
3apsI0BOrO U MacCOBOTO YHCET

28 OHeprus cBA3U aTOMHBIX siziep. CBs3b
Macchl U DHEPTUU

29 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cunTe3a u 1eneHus saaep.

Hctounuku sHeprun ConHIa U 3BE3]




91

Ypok-koHpepenmus "Anepuas
JHEepreTuka. JlelcTBus paJuoaKTUBHBIX
U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
TeMe "DIEeKTPOMarHuTHOE IOoJIE.
DJeKTpoMarHuTHeIe BoJHbI. KBaHTOBBIE
SBJICHUS"

93

Konrponbnas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
AByeHus"

94

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

95

[ToBTOpenue, o6o0menue. Perenne
pacUeTHBIX M KAYECTBEHHBIX 3a/1a4 110
teme "TemnoBbie mpouecch”




[ToBTOpenue, o6o0mmenue. Permenune

96 pacUYeTHBIX U KaYeCTBEHHBIX 3aja4 110
teme "KIIJ] TeruioBeIxX qBUrarenein"
[ToBTOpenue, o6o0mmenue. Pemenne

97 pacUETHBIX U KQYECTBEHHBIX 33124 I10
teme "KIIJI anekTpoycTaHOBOK"

98 [ToBTOpenue, o6ob6menue. Jlaboparopusie
pabotsl o Kypey "CBeToBbie siBIeHUs"
[ToBTOpenue, o0o06meHue. Padora ¢

99 TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUs B
MexaHuke"

100 [ToBTrOopenue, o6o0mmenue. Padora ¢
TekcTamu 1o Teme "Kosnebanust u BOJHBI"

101 [ToBTOopenue, o6o0mmenue. Pabora ¢

TekcTaMu 110 TeMe "CBeToBbIe ABICHAA"




[ToBTOpenue, o6o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas U sijepHast 1
¢duznka"
OBIIEE KOJIMYECTBO YACOB I10 102 7
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