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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTH OOYYAIOIIMXCS U OpraHu3aluio H3ydyeHUs (U3HKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[IporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro martepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOLINM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IPENoCTaBisieT HaumOojee siCHble OOpa3ipl NMPUMEHEHHMsI HAy4dHOIOo MeEToja
MO3HAHUS, TO €CTh CII0C00a MOTYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMIPENAIOJIaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTbD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHBIE W MCIOJIb30BaThb HAy4yHBIE JOKA3aTeNbCTBA s
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepxkI€HHON pemeHneM Koimernn MunucteperBa npocsemenuss Poccuiickonn @enepannu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMIPEJICTaBICHUH O HAyyHOM MeETOAe TMO3HaHUS U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTiwkeHnne STHX Iefeil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUW ONUCBIBATH UM  OOBSACHATH (U3MUYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cepaMu podheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
otBoauTcs B 9 kitacce — 102 vaca (3 yaca B HeJenio).

[Ipennaraemsriii B mporpamMme o (pusmke nepedeHs J1ab0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBI XapakTep, y4UTENlb JelaeT BbIOOp IMpoBeneHUs J1adOopaTOPHBIX PadoT U
OTIBITOB C YUETOM UHIUBUIYaTbHBIX 0COOCHHOCTEN 00yUaIOIUXCs, CIUCKA DKCIIEPUMEHTaTbHbIX
3aJJaHMi, TIpe/yIaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa o (hH3HKe.



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Pa3zgen 1. Mexann4ueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHoOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe npsMostuHeiiHoe aBrkeHne. CBoOoHoe nageHne. OmnbIThI
[Nanunes.

PaBHomepHOe ABMxkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hetorona. Tpetuii 3akon Hetorona. [lpunnmn
CYNEPIIO3ULUHN CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOIO TMaJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckass ckopocTh. HeecomocTh u
HIEepPErpy3KHu.

PaBHOBecue maTtepuanbHON ToOukH. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsbxecTu.

Umnynec Tena. M3meHenue umnyibca. MMmnynbe cunbl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, TpeHusi. Cs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroil npyxxuHsl. Kunertnueckas sHeprus. TeopemMa 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HalmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHME IyTe€H U TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

H3mepeHune ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHHUSI.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.
HaOGnronenue 1BUXKEHUs Tea 1Mo OKPYKHOCTH.

ousWw

Habmroienne MexaHU4ecKuX sIBJICHUN, TPOUCXOSIINX B cucTeMe oTcuéra «Tenmexkar
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa (QU3HKH.
3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH HAa HETO CUJIBI.

o

Habmronenne paBeHCTBa CHIT IPY B3aUMOJICHCTBUU TeJl.

9. Hs3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [lepenavya nMIysibca Ipyu B3aUMOJIEHCTBUH TEI.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJl.

12. CoxpaHeHue UMITYJIbCA IIPY HEYIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.
14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHre MEXaHU4eCKOM SHEPIUU IPU CBOOOJHOM A ICHUH.



16. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pasroHa M JalbHEHMIIEro paBHOMEPHOTO JBMIKCHUS
HIapUKa WK TEIEKKH.

2. OmpezneneHue cpeAHe CKOPOCTU CKOJIBKEHUS Opycka WM ABWKCHUS LIapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue YCKOpEHHUS Tela NPU PABHOYCKOPEHHOM JBIKEHHHM IO HAKJIOHHOM
TUIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIM TPH PABHOYCKOPEHHOM [JBW)KCHUH 0€3 HaudyaIbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBl TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOTO
JTABJICHHUSL.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

Omnpenenenue KECTKOCTU IPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JBIKEHUH TeNa IO
TOPU30HTAILHOM MOBEPXHOCTH.

®

10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU HOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yuyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJHEIL.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,
aMImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpoponbpHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeJE, CEICMUYECKNE BOTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkeHue 3Byka. MIHGpa3Byk 1 yiIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xonebaHuii Tel Mo JSHCTBUEM CHUITBI TSXKECTH U CHITBI YIIPYTOCTH.
2. HaGmropenue koneOaHui Tpy3a Ha HUTH U HA TIPYXKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHCca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEINN).

5. HaGnroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTHYeCKUI pPE30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue 4aCTOTHI M NEPHOA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U MepHoOJa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KosieOaHUI MOJBELMIEHHOTO0 K HUTH Ipy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEPHUO/A KOJEOAHUM MPYKUHHOTO MAasgTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBHUCHUMOCTH TepHoJa KOJICOAHHWI Tpy3a, MOABEIHICHHOTO K HUTH, OT
Macchl Tpy3a.



6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TIEpHOJa KOJeOaHWW MPYKUHHOTO
MasATHUKA OT MACChI I'py3a U KECTKOCTHU MMPY>XUHBIL.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3zgen 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJIEKTPOMarHuTHble BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoxaH. [lIxana SJICKTPOMArHUTHBIX BOJIH. Hcnoap3oBanne SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoOBbIe cBOHCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 4. CBeToBbIe IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeEiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nydedr B nmmze. OmnrTmyeckas cucrema (oroamnmapara, MHUKPOCKONA |
Teneckorna. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.
Pasnosxxenue 6enoro csera B ciekTp. OmnbiThl HptoToHA. CriojkeHHE CIEKTPaTbHBIX I[BETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.
Xox myueil B cobuparoiiei JuH3e.
Xox JIydeil B paccenBarole JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

© PNV A WN R

. Ilpuniun neiictBus ¢oToanmnapara, MUKPOCKOIA M TEJIECKOTA.

10. Mopaens riasa.

11. PaznokeHue 6emoro cBeTa B CIEKT).

12. Ionyuenue Georo cBeTa Mpu CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIy4a OT yrila NaJeHusl.

2. H3yueHue XxapaKTEpUCTUK U300paKEHH MPEAMETA B TUIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO JIyda OT yrjla MaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenue n300pakeHUIA ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAOIIOJCHUU Yepe3 IBETOBBIC
(GUIBTPBIL.

Paszgen S. KBanToBble siBJIeHUS.

Nowus



Oneiter Pesepdopna u mianerapuas mozaenb aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE CBETAa aTOMOM. KBanrtel. JIunetiuatoie CIICKTPHI.

PagunoaktuBHOCTE. Anbda-, Oeta- W ramma-usnydeHus. CTpOCHHE aTOMHOTrO sjpa.
Hyxnonnas wmopgens atomHoro sjapa. W3oromsl. PanumoaktuBHble mpeBpamieHus. I[lepuon
MoJIypacnaaa aTOMHBIX siJiep.

Snepuble peakuu. 3aKOHBI COXPAHEHUS 3aps0BOT0 U MAaCCOBOTO UMCEN. DHEPrus CBSI3U
ATOMHBIX AOCP. CBs3b Macchl U SHCPIHUH. PeaKHI/II/I CHUHTC3a WU JACJICHUA ANCP. HUcrounukn
sHepruu ConHua U 3BE3 1.

SAnepnas snepretuka. JleiicTBUs palMOAKTUBHBIX U3JTy4E€HUHN HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnexTpsbl U3J1y4€HUs U MOIJIOIIEHNUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. Cnextp Bogopoza.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLUIUX U3Ty4YEHUH.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HaOGmoeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4EHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHILBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IToBTOpHTENIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpeAHAa3HAYeH M CUCTeMaTH3aluu U
0000111eHUs TPEAMETHOTO COJIEPKAHUS U OIbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCETO Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buzuke U1 00ydarommxcs, BBIOPABIINUX 3TOT Y4€OHBIN Mpeamer.

[Ipy wW3ydyeHUM [AaHHOTO MOJYJS PpEAIU3YIOTCS U CHCTEMAaTU3UPYIOTCS  BUJbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneuumBaeTcs JAOCTHXKEHME NPEIMETHBIX U
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yJbTaTOB 00ydeHMs], (OPMUPYETCS E€CTECTBEHHOHAY4YHast
rPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBaHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pelaThb 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIIATBEHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3Zesa pean3yercs 3a CYET TOro,
4yTO 00yUaroluecs BHIMOIHIIOT 33aHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN PACMo3HAaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBJICHHS
B OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKNU3HH;

MCIIOJIb30BaTh HAayYHbIE€ METOJbl MCCIEAOBaHUS (PU3NYECKUX SIBJICHHUH, B TOM YHCIE IS
MPOBEPKHU TMIIOTE3 U MOJIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayuHblE€ OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO MCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DSHEPrUM HAa OCHOBE
3aKOHa MPEBPAIEHHs U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6paBOBaTeJ'IBHI>IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOILECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHUECKUX KauyecTB (PU3UUECKON HAyKU: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE€30MacHOrO TMOBEACHHMS HAa TpaHCIOPTE, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUS:

— aKTHBHOE y4yacTHE€ B PEIICHUU MPaKTHYECKHX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY H3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHWM [ pelleHus 3agad B o0jacTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TTI00aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTell UX peleHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aUMOJAECWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO NeSTEIbHOCTb;

— MOoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uHcie (OPMYIUPOBATH HUIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [JJAaHHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,

® — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMUX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX
rJ100abHBIX MOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIE PU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKALINU, OCHOBAHHUS Ui 0000IIeHHS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISBJIATH NPHYMHHO--CJIECJCTBEHHBIC CBSI3M NPU W3YYCHWU (DU3NYECKUX SIBICHUH U
nmponeccoB, JAcjaTb BbIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YM038,KJHO‘~IGHI/H>'I, BbIABUI'aTh I'UIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘-IGCKI/IX BCJIMYMH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocod pemieHus ydeOHOW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEUICHUs, BHIOOp Hamboyiee IMOAXOJIIEro ¢
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpoBOAWUTL IO CAMOCTOATCIBHO COCTAaBJICHHOMY IUIaHY  OIIBIT, HECJIOKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOOoIbIIIoe HUCCICIOBAHUC q)HSH‘ICCKOFO SABJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH PIH(l)OpMaI_II/IIO, INOJTYYCHHYIO B XOIC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB O606H_I6HI/IH U BbBIBOJABI II0 PpC3yJibTaTaM
HpOBeI[éHHOFO Ha6JHOZ[eHI/IH, OIIbITA, UCCICOOBAHUA,

IMPOTrHO3UPOBATH BO3MOXKHOC JanbHeHnIee Pa3sBUTHC (I)I/I3I/I‘-IGCKI/IX IponeccoB, a TaKKC
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TOUCKE U OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM IpeAIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, HHOW
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4 U MMOIepKaHue 01aroKenaTeIbHOCTH OOIICHHS,
COIIOCTAaBJIAITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB Auajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThI BBITIOJIHEHHOI'O (1)I/I3I/I‘-IGCKOI‘ (¢} OonbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MU HCIIOJIB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBI/IZ[yaJIBHOI\/JI paGOTbI
NIPU PEUICHUU KOHKPETHOM (pu3ruecKoi mpoOIeMsl,

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTrMMHU YJICHAMHU KOMaH/bI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranmu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUINX /sl PEeLICHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTM)KEHUS (HEAOCTM)KEHMS) pe3yJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pemeHud ¢GU3NYecKuX 3ajad Wid B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IOHATHUS: CHUCTEMa OTCYETa, MaTepualbHash TOYKa, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHUYeCKWe KoJleOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EeHHUS], U30TOIIbI, SFICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTaICHHE T, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kojie0aTeIbHOE JIBIDKEHUE (3aTyXarlllue M BBIHY)KIEHHBIE KOeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4Hcle (PU3HYSCKHUE SBJICHUS B MPUPOJIC: MPHIIMBBI U OTJIMBEI, JBMKCHUE TIIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTHUYECKOE  JICUCTBHE  BUIAUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOAKTUBHBIN
¢dboH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyY€HHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJICISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CUJIa TPEHHUs, CUja YIPYroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MAaJCHHsS, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, OTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHATBHAS SHEPTHS CKATOW MPY>KUHBI, KHHETHYECKast
DHEprus, TOJHas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W €IUHMIBI (DU3UYCCKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIMYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TITOTEHMSI, MPUHIUI CYNEPHO3ULUN CHUIL,
IPUHLIMII OTHOCUTENbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHHUsS M IIPEIIOMIICHHS CBETA, 3aKOHbl COXPAHEHUs 3apsJOBOIO U
MacCOBOIO 4YHCEN TMpHU SJIEPHBIX pPEaKIHsIX, NP 3TOM JaBaThb CJIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MATEMATHUYECKOE BhIPAXKEHHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalumn MPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHUECKUX LIaroB ¢
OTOpOi Ha 2—3 M3yYECHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONIb3YsI
3aKOHbI U (DOpMyIbI, CBs3bIBalOIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaThb KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUIME MU
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC MJISI PEIICHUS,
IPOBOAMTH pPAacy€Tbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOI'O 3HAYCHUS
bu3nYeCcKOil BETUYMHBL;

pacno3HaBaTh IpOOJEMbI, KOTOpPbIE MOXKHO pEIIUTh MpU MOMOIIM (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IOPSAKAa IPOBEIACHUS MCCIEAO0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;

MPOBOAMTH OMBITHI MO HAONIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKHX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT Macchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJIEOaHUM, MPSIMOIMHEHHOE PacIpOCTPaHEHHE
CBETa, pa3JIO’KEHHUE Oelloro cBeTa B CIEKTpP, U3YUYEHHE CBOICTB H300pakeHUsS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO Habopa 000PYAOBaHUS, OMHUCHIBATH X0 OMbITAa U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI;

OPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpenenss cpelnHee
3Hau€HUEe H3MepsieMoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparole JIMH3bI),
000CHOBBIBATH BHIOOP CrIocO0a U3MEpeHHs! (M3MEPUTENHHOTO MPUO0pa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTb IYTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHUS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pE3yibTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeJIaTh BBIBOABI IO pe3ybTaTaM
HCCIIEIOBAHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOOPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckass paboTa u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTHUYecKOro U NPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):



IUIAHUPOBaTh W3MEPEHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUS, CIeNysl NMPEIJIOKEHHON MHCTPYKIMH, BBIUMCIATH 3HAYEHUE BEJIUYMHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YJNbTaTbl € Y4YETOM 3aJaHHOW IOTPEIIHOCTH
W3MEPEHHUI;

coOioaTh TpaBWia TEXHUKH Oe3omacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJEeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUYHbI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHAasi MOJIEIb aTOMAa, HYKJIOHHAsI MOZEJIb aTOMHOTO S11pa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, AATUYUKHU [10JIOKEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOAnmapaT, ONTUIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX TPOLECCOB NMPH PEHICHUH y4eOHO--
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUIsl OCTPOEHUSI U300paK€HUN B IIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(DOpPMAIMI0 O TMPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TNpH OOpalleHud ¢ NpuOOpaMu U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

OCYIIECTBIISITh MOMCK HMH(pOpManuu (u3ndeckoro coaepxkanus B HHTEepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOOUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH YUEOHBIX 3aJaHUH Hay4yHO--TIONYJISPHYIO JIUTEPATYPy
(GU3MUEeCKOro Ccojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJaJIeTh NpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOIIEHHsI Ha OCHOBE MH(pOpManuu
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOro COJAEpKaHMs, MyOIMYHO MpPEeaCTaBIATH
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKH M
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEH ayJuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoibu IpakTHyeck
oOpa3oBaTejibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. Mexannueckue siBJeHHUS
Mexanuueckoe
JE—— bu6mmoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OIIMCaHUs T
BzaumoneiicTBue bubnnorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tl
a6
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Utoro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHusi H BOJHBI
MexaHuveckue bubmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
MexaHuveckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG MmoJIe M1 3JICKTPOMArHUTHBIC BOJIHBI

DIIeKTPOMarHuTH
e Toe I bubmuoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH a6
bI€ BOJIHBI T
Hroro no paszneny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
3aKOHBI bubmuoreka [JOK
4.1 pacrpocTpaHeHHsI 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
4.9 JIvH3BI 1 5 3 bubmuorexa [JOK
' OITHYECKHE https://m.edsoo.ru/7f41a4



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

I[TPOTPAMME

IpUOOPEI a6
Paznoxenue bubmuoreka [JOK
4.3 0eJoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTp ab
Hroro mo pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUSA
Hcnyckanue n bubmmoreka [JOK
51 MIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CTDoCHIE bubmuoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO Spa
a6
SrepHLIe bubmuoreka [JOK
53 AP 7 1 https://m.edsoo.ru/7f41a4
peaKIuu
a6
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpEHUE U
000011IeHNE bubmuoreka [JOK
6.1 CoJepKaHUs 9 2 https://m.edsoo.ru/7f41a4
Kypca pu3uku 3a a6
7-9 xnacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOBIIO 0



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

KanennapHo-remaTnueckoe mianuposanue 9 kiaacc (102 v)

Ne KoauyecTBO 9acoB DJIeKTPOHHbIE
Tema ypoka Bee Konrpoas  IIpakruuye i[:;:eﬂ uudposbie
n/ HbIe CKHe o0pa3oBaTe/bHbIE
I ro padoThbI padoThbI i pecypcbl
Mexanuyeckoe
JIBIKECHHUE. 1
MarepuanbHas
TOYKa
Cucrema
oTCUeTa. bubmuorexa [JOK
OTHOCHTEIBHOCT 1 https://m.edsoo.ru/ff
b MEXaHHYECKOTO Qad474
JIBIDKCHUSI
PaBHoMepHOe bubnmnoreka HOK
IPSMOJIMHEHHOE 1 https://m.edsoo.ru/ff
JIBIKCHHE 0ad19a
HepasnomepHoe
MPSMOJIMHEITHOE
JBUKECHHUE. 1
Cpenusis u
MTHOBEHHas
CKOPOCTH
IIpsamonnHenHOE Butmiorexa LIOK
PABHOYCKOPEHHO 1 https://m.edsoo.ru/ff
€ JIBUKECHUE. 0adsdd
VYckopenune I
CkopocTb
IIPSAMOJIMHEMHOTO
PaBHOYCKOPEHHO 1
TO JIBHKCHHS.
I'paduk
CKOPOCTH
JlaGopatopHas
fgi‘;aﬂeneme Bubnmotexa LIOK
1 1 https://m.edsoo.ru/ff

YCKOPEHHUS Tela
npu
PaBHOYCKOPEHHO

0adb18



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

M ABHXCHHMU I10

«Omnpenenenue

HaKJIOHHOM
TJIOCKOCTH"
CBobOoHOE
8 MaJICHUE TEI.
Omnpitel I'anunes
PaBHomMepHoOe
JIBIDKCHUE T10
OKPY>KHOCTH.
[Tepuon u bubnmoreka [JOK
9 4acToTa https://m.edsoo.ru/ff
oOpareHusl. 0ael76
Jlunelinas u
yriioBas
CKOPOCTH
10 lentpocTpemure
JBHOE YCKOpPEHUE
IlepBblii 3ak0H bubnmnoreka HOK
11 Herorona. https://m.edsoo.ru/ff
BexTop cuiter 0ae612
EIE)(I:TO:HZ?KOH bubmuorexa [JOK
12 PasHoeiicTByIo https://m.edsoo.ru/ff
Oae72a
mas Cuiia
Illi:f:H?KOH bubmuorexa [JOK
13 Cyneprosumms https://m.edsoo.ru/ff
0ae982
CUI
Pemteriie aza bubmuorexa [JOK
14 18 TIPUMCHCHHE https://m.edsoo.ru/ff
3aKOHOB 0aebbe
HrrotoHa
Cuna ynpyrocry. bu6mmoreka [IOK
15 3axon T'ya https://m.edsoo.ru/ff
Oaeca?
Pemenue 3agau
16 o Teme «Cua
YIPYTOCTH
JlaGopatopHas bubmuoreka [JOK
17 pabora https://m.edsoo.ru/ff

Oaee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

KECTKOCTHU

PYKUHBDY
bu6nmoreka [IOK
18 Cuia TpeHust https://m.edsoo.ru/ff
0af738
Penrtenue 3amau bu6nmoreka [IOK
19 o Teme «Cria https://m.edsoo.ru/ff
TPEHUS Oafa26
JlaGopatopHas
ggi(;Tei[eneHHe bubmmoreka LIOK
20 S — https://m.edsoo.ru/ff
Oaf8be
TpEHUs
CKOJIb)KCHUS"
Pemenue 3amau
1o TeMe "3aKOoHbI bubmuorexa [JOK
21 Herotona. Cuia https://m.edsoo.ru/ff
ynpyroct. Cuia Oafb8e
TpeHus"
Cuna TsoKecTH U
3aKOH
BCEMUPHOTO bubnmnoreka HOK
22 TATOTEHHUSL. https://m.edsoo.ru/ff
Yckopenue 0af044
¢BOOOIHOTO
naJeHUs
Ypok-
KOH(epeHIIUs
"JIBMoKEeHUE TeN
BOKPYT
23 IPaBUTALMOHHOT
0 IIEHTpa
(ConnreuHas
CUCTEMA).
lanakTukn"
Pemenue 3agau
o Teme "Cuta but6mmoreka [IOK
24 TSDKECTH U 3aKOH https://m.edsoo.ru/ff
BCEMUPHOTO 0af5f8
TATOTECHHS"
o5 [TepBas bu6muoreka [JOK
KOCMUYECKast https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

CKOpOCTb.
HeBecomocTs u
neperpy3ku

0af33c

26

27

PaBHoBecue
MaTepHAIbHONW
TOYKH.
AOCOIIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPJIOTO Tea C
3aKpEIIEHHON
OCBIO BpaleHUs

MOMEHT CHJIBL.
LlenTp TsKECTH

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oafe36

28

Pemenne 3amau
10 TEME
"MOMEHT CUJIBI.
Hentp TsxecTn"

bubnnoreka IIOK
https://m.edsoo.ru/ff
0b02bh4

29

ITonroroBka K
KOHTPOJIbHOU
pabore 1o Teme
"MexaHn4ecKoe
JIBIDKCHHE.
BsaumoneiictBue

TCJI

bubnnoreka IIOK
https://m.edsoo.ru/ff
0b0408

30

31

32

Kontponbnas
pabora 1o Teme
"MexaHn4ecKoe
JIBIDKCHUE.
BzaumopeticTBue

TCII

HNmnynsc Tena.
HMI1ynbC CUIIBL.
3akoH
COXpaHEHUs
MMITyJIbCA.
Yupyroe n
HEyIpyroe
B3aNMOJICHCTBHE
Pemenue 3amau
mo Teme "3aKoH
COXpaHEHUs

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b06ec

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b07fa

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b096¢



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

umnyisca'

33

VYpok-
KoH(pepeHImst
"PeakTuBHOC
JBUKCHHE B
pupoie U
TexHuKe"

34

35

36

Mexanuueckas
paborta u
MOIIHOCTD

PaGoTa cuibl
TSHKECTH, CUIIBI
YIIPYTOCTH U
CHWJIBI TPEHUS

JlaGopaTopHas
pabora
«Omnpenenenue
paboOTHI CHITBI
TPECHHSI IPU
PaBHOMEPHOM
JIBUKCHUH Tea
1o
TOPU30HTAJILHOM
MOBEPXHOCTH»

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0a84

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0db8

37

CBs13b SHEPrUu U
paboTHL.
ITorennmansHas
SHEPrus

38

Kunernueckas
SHEPTHUsl.
Teopema o
KHHETHIECKOMN
SHEPruun

bubmmoteka [IOK
https://m.edsoo.ru/ff
0b0c32

39

3akoH
COXpaHCHHUS
DHEPIUHU B
MCXAaHHKEC

40

JlaGopaTopHas
pabota
«3yuenne
3aKOHa
COXpaHCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ob12fe



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

SHEPTUM»

41

42

43

KoinebarensHoe
NIBIJKEHUE U €r0
XapaKTePUCTUKU

3aTyxaroiue
KoJIeOaHHSI.
BoinyxieHHbBIC
KoJIeOaHHS.
Pe3onanc
MartemMaTHdecKku

1 Y IpYKUHHBIN
MasiTHUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b1858

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b20f0

44

45

46

Ypok-
HCCIICAOBAHHUE
«3aBUCUMOCTh
nepuojia
KoJieOaHHi OT
JKECTKOCTHU
PYKUHBI U
MaccChl Tpy3a»
[IpeBpaiienue
SHEPTHH NPU
MeXaHUYECKUX
KOJIEOaHMSIX

JlaGopatopHas
pabota
«Onpenenenne
Y4acTOTHI U
neprozaa
Kosie0aHui
PY>KHHHOTO
MasiITHUKa»

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b197a

bu6nuoreka [IOK
https://m.edsoo.ru/ff
Oblaec

47

JlaGopatopHas
paborta
«ITpoBepka
HE3aBUCHMOCTH
nepuosa
Kose0aHuit
Ipysa,
MOJIBEIIEHHOTO K
HUTH, OT MaCChI
rpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b197a



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48

49

50

51

52

53

Mexanuueckue
BOJIHEL.
CBolicTBa
MEXaHUYECKUX
BOJIH.
[IpononbHBIE U
MOTIEPEYHBIE
BOJIHBI

Ypok-
KoH(pepeHImst
"MexaHnJecKue
BOJIHBI B
TBEPIOM TeJIe.
CelicMudeckue
BOJIHBI"

3BYK.
PacnipocTpanenun
€ ¥ OTpaXeHue
3BYyKa

Ypok-
HCCIIEN0BaHUE
"Habmoneune
3aBHCHMOCTH
BBICOTHI 3ByKa OT
9acTOThI"

I'poMKOCTB 3ByKa
U BbICOTA TOHA.
AKycTudeckuit
pe30HaHC

Ypok-
KOH(pepeHIHs
"VnbpTpa3Byk u
nH(ppa3ByK B
pupoJie u
TeXHHUKe"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b21fe

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b23ca

54

IToaroroska k
KOHTPOJIbHON
pabore 1o Teme
"3aKOHEI
COXpaHEHHS.
Mexanuueckue
KOJIEOAHMS U

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b25f0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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BOJIHBI"

55

KonTponbHas
pabora 1o Teme
"3aKOHBI
COXPaHCHHS.
Mexann4deckue
KoJIeOaHMs U
BOJIHBI"

56

DIIeKTPOMarHuTH
o€ ToJe.
DIIeKTPOMarHuTH
bI€ BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b2abe

57

58

CBolicTBa
AJIIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(pepeHIus
"xana
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanne
AJIEKTPOMArHUTH
BIX BOJIH IS
COTOBOM CBsI3U"

bubnnoreka IIOK
https://m.edsoo.ru/ff
0b2fe6

59

60

61

VYpok-
HCCJIeIOBAaHNE
"U3yuenue
CBOWCTB
3JIEKTPOMAarHuTH
BIX BOJIH C
MTOMOILIBIO
MOOMJIBHOTO
tenedona"

Pemenue 3amau
Ha onpeJelIeHue
YacTOTHI
JUINHBI
AJIEKTPOMArHUTH
OH BOJTHBI

ONEeKTPOMarHuTH
as mpupoa
ceera. CKOpoCTh

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b2c6ec

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b31d0



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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cBeTa. BoiHOBEIE
CBOMCTBA CBETA

62

Hcrounukn
CBeETA.
[IpssmonunenHoe
pacrpocTpaHeHu
€ CBeTa.
3arMeHus
Counia u JIyHsl

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b3658

63

3aKkoH
OTpaKCHHUS
cBeTa. 3epkana.
Penrtenue 3anau
Ha IPUMEHEHNE
3aKOHa
OTpaKEHHUS CBETA

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b38c4

64

[Ipenomiienne
cBeTa. 3aKOH
TIPEIIOMIICHUS
cBeTa

bubnnoreka IIOK
https://m.edsoo.ru/ff
0b3aea

65

ITonHOC
BHYTPEHHEE
OTpakeHHUe
CBeTAa.
Hcnonb3oBanue
MMOJIHOTO
BHYTPEHHETO
OTpaXeHUs B
ONTHYECKUX
CBETOBOJIaX

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b3c5c

66

67

JlaGopatopHas
paborta
"Uccnenoanue
3aBHCUMOCTH
yria
MPETOMIICHUS
CBETOBOTO JTy4a
OT yTJia maJieHus
Ha TPaHHUIIe
"BO3IyX-
crexyo""

Ypok-



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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68

KOH(epeHIIUS
"Ucnonp30BaHuE
IIOJIHOT'O
BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHH
ast cBsI3b"
JIMH3EL
OnTtuueckas
CHJIA JIMH3EI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b3f2c

69

[TocTpoenue
HN300pakeHHI B
JIMH3aX

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b444a

70

71

72

73

74

JlaboparopHas
paborta
"Onpenenenue
doxycHorO
paccTosHUs U
ONTHUYECKOMN
CHJIBI
cobuparoiei
JTUH3BL"

Ypok-
KOH(pepeHIust
"Onruueckue
JTUH30BBIC
npuOopsr"
I'ma3 kak
ONTHYECKas
cucreMa. 3peHue
VYpok-
KOH(epeHIIUs
"leheKTh
3penus. Kak
COXPaHHTh
3penue"

Paznoxenue
Oenoro ceera B
crekTp. OnbIThI
HreroTona.
Cnosxxenue

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b4206

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcOa7e

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0b4684

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0cOf4c



https://m.edsoo.ru/ff0b3f2c
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CIICKTPAJIBHBIX
IIBETOB.
Hucnepcus cera

Jlaboparopuas
pabota "OnbITh
10 PA3JIOKEHUIO
Oeoro cBera B

CIIEKTp U bubmuorexa [JOK
75 BOCIIPHSTHIO https://m.edsoo.ru/ff
[IBETa MPEAMETOB OcOe2a
IpH UX
HaAOJIFOICHUH
yepes [IBETOBBIC
bunbTph"
YPpOK-IpaKTUKYyM
"BoaHoBbie
76 CBOICTBA CBETAa:
JUCTIepCHs,
UHTEpEpEHIHS
u qudpakous”
l?er::;gopﬂa . bubmuorexa [JOK
77 nnaseTapHas https://m.edsoo.ru/ff
0c12a8
MOJIEIb aTOMa
IToctynarel
78 bopa. Mogenb
aroma bopa
Hcnyckanue u
TTOTITOHEHRHE bu6nuoreka [IOK
79 cBeTa ATOMOM. https://m.edsoo.ru/ff
KBanTHI.
N 0cl44c
Jluneiivyarsie B
CIIEKTPhI
3’}1;2;;1:;;;;:)’1\4 bubnnorexa [IOK
80 crteKTpoB https://m.edsoo.ru/ff
" 0c1550
WCITYCKaHUS
PangnoakTuBHOCT bubmiorexa LIOK
81 R https://m.edsoo.ru/ff
0cl672
82 Crtpoenue bubnuoteka [JOK

aTOMHOTO si7ipa.

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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Hyxnonnas Ocl18ac
MOJIeTTb
PagnoakTuBHEBIE bu6nmoreka [IOK
83 IpeBpaICHHUS. https://m.edsoo.ru/ff
H3otomnnl Oclal4
PeH_IeHI/I.C Janat bu6nmoreka [IOK
84 ?gaTeMe' https://m.edsoo.ru/ff
z[HoaKTI/IBH"LIe 0clbda
MIpeBpallCHUs -
85 ITepuon
noJrypacmasa
Ypok-
KOH(epeHIIUS
"PagnoakTUBHBIE bubnnoreka IIOK
86 U3JTy4CHHS B https://m.edsoo.ru/ff
MIPUPOJIE, 0c2126
MEJIUIUHE,
TexHuKe"
S nepHblie
peakiuu. 3aKOHbI bu6nuoreka [IOK
87 COXpaHCHHS https://m.edsoo.ru/ff
3apsIIOBOTO U 0clc58
MacCOBOT'0 YHCE
JHepris CaAsH bubmuorexa [JOK
88 ?:T;h:i);:ifi https://m.edsoo.ru/ff
Ocld7a
SHEPruun
Pemenue 3agau
89 10 TeMeE
" nepuble
peakuun"
Peakiiuu cuHTE3a
U JIeJICHUS sep. bubnmnorexka HOK
90 Hcrounnku https://m.edsoo.ru/ff
sHepruu CosHIa Ocle88
1 3BE3]1
Ypok-
KoH(epeHIms
o1 "SAnepHas
SHEpreTUKa.
JlericTBus

paaArnOaKTUBHBIX



https://m.edsoo.ru/ff0c1a14
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U3JIy4CHHUU Ha
JKUBBIE
OpraHu3msl"

92

93

94

ITonroroska k
KOHTPOJIBHON
pabore 1o Teme
"OneKTpOMarHuT
HOE T0JIE.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
KBanrtoBbie
sBeHUS"

KonTponbhas
pabora 1o Teme
"DJIeKTpOMarHuT
HOE TO0JIE.
DNeKTpOMarHuTH
bI€ BOJIHBI.
KBanToBbie
siBICHUS"

[ToBTOpEHHE,
00o0meHue.
JlaGopaTopHbie
paboTHI 110 KypCy
"B3aumopeiicTeu
e Ten"

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c223e

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c245a

95

[ToBTOpEHue,
00o011IeHHE.
Pemenne
pacyeTHBIX U
Ka4eCTBCHHBIX
3aJa4 10 TeMe
"TennoBeie
npoiecch”

bubmmoteka [IOK
https://m.edsoo.ru/ff
0c2572

96

[ToBTOpEHwUe,
00001IeHHE.
Pemienne
pacyeTHBIX U
Ka4eCTBEHHBIX
3aJa4 10 TeMe
"KIIJI TenmoBbIX
nBuraresuei”

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c2a22
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97

98

99

IToBTOpeHwue,
000011IeHHE.
Pemenne
pacyeTHbBIX U
KauyeCTBEHHBIX
3aJ1a4 110 TeMeE
"KIIJ,
ANEKTPOYCTAHOBO

n

K

[ToBTOpEHME,
00o0011IEHHE.
JlaGopaTopHbie
paboTHI 110 Kypcy
"CBeToBbIE
siBICHUS"

[ToBTOpEHHE,
00o0011IEHHE.
Pabora ¢
TEKCTaMH 110
Teme "3aKOHEI
COXpaHEHHUS B
MexaHuke"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c2b30

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c2c52

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c2d6a

100

[ToBTOpEHwue,
00001IEeHHE.
Pabora ¢
TEKCTaMH T10
TeMe
"Konebanusa u
BOJIHBI"

bubnnoreka IIOK
https://m.edsoo.ru/ff
0c2e82

101

102

[ToBTOpEHwME,
00001IeHHE.
PaGora ¢
TEKCTaMH 110
Teme "CBETOBEIC
SIBJICHHS "

IToBTOpEHME,
000011IeHHE.
PaGora ¢
TEKCTAMH 110
teMe "KBanToBas
U sjiepHas
¢uzuka"

bu6nuoreka [IOK
https://m.edsoo.ru/ff
0c3044
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