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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OpraHu3alyi0 HU3yYeHUs
Gu3MKM Ha JEeATEeTbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke y4YUTHIBAIOTCA
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUA METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM JUISI  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEMETOB, MMOCKOJIBKY (pU3UYeCKre 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3ydyaeMbIX XHMHUEH, OWOJIOTHeH, acTpoHOMHUEH H (DHU3NUECKOM
reorpadguei, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 raaBHBIX 3a7a4 (U3UYECKOro oOpa3oBaHUS B CTPYKTYpPE OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIETEHTHOCTSMH, XapaKTepHU3YIOIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JIJIsl TOJTYUEHHUS BBIBOIOB.

enmu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUSA
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmux
OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPXKACHHON pelieHueM



Konnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokos ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JIEITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ATUX 1LIeJIeH InporpaMmsbl 110 (1)I/ISI/IK€ Ha YpPOBHC OCHOBHOIO
O6I_HGFO 06pa30BaHI/IH oOecrneunBaeTcs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPHUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOOpETCHHE YMEHUW OINUCHIBATh U OOBICHATH (DU3MUECKUE SIBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUN HAOII0IaTh MPUPOHBIC SIBJICHUS W BBITIOJHATH OIBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIFOYast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢pusuku (0a30Bbiii ypoBeHb) 0TBOAUTCA B 9 kinacce — 102 yaca

(3 gaca B HenenIO).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAUBUIYATBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIBbHBIX 38,,[[8,HPII>1, npejraracMblX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.

COIAEPKXAHUE OBYUYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTENBPHOCTh MEXAaHMYECKOrO0 JBUXKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHoMepHOe NpsiMOJMHEHOE ABUXKEeHUE. CpeaHssi 1 MTHOBEHHAas
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBUKCHUHU.
VYckopenue. PaBHOyckopeHHOe NpsMoiuHelHoe JBuxkeHue. CB0OOIHOE
najgenue. OnbiThl ['anumnes.
PaBHOMepHOE nBMXKEHHME TIO OKpYyx)HOCTH. [lepuon m yvactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.
[Tepsbrii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.
Cuna TSHKECTH U 3aKOH BCEMHPHOTO TIATOTEHUS. YCKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue muaHer Bokpyr ComnHpa. IlepBasi kocMuueckas CKOPOCTb.
HesecoMocTs u neperpys3ku.
PaBHOBecue matepuanibHOM TOukH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.
Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.
Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIMaNbHAs SHEPTUS TeMa, MOAHATOrO HaJ
ITOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.
Jemoncmpauuu.
1. HaGmronmenne MeXaHWYECKOTO JBUKCHUS TEIa OTHOCUTEIHHO PA3HBIX TEI
OoTCYETa.

2. CpaBHeHHME NyTEH W TPACKTOPHUM JIBUKECHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune cKopoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.



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

HaGmronenue nBuxeHus Teia no OKpy>KHOCTH.

Halmonenne MmexaHuyecKux sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBUKECHHUU
OTHOCUTENBHO KaOMHETa (PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€jla OT MacChl Tela W JCHUCTBYIOIIECH Ha HEro
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[Iepenaua ummysibca Npu B3aMMOJIECUCTBUU TEI.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOJICHCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHnue UuMMyJbca npu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUM TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWYECKOM SHEPTUM TIPHU JIBUKEHUM TEJa MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS IIapUKa I TEJIEKKU.

Onpenenenue cpegHed CKOPOCTH CKOJBXEHUs OpycKa WM JIBMOKCHHS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla TMPU PaBHOYCKOPEHHOM JBUKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIIbI TPEHUS MPU PABHOMEPHOM JBMKEHUM Tela
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI  yOPYTOCTH TMpU NOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOJIBH>)KHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUU.

Pasznen 9. Mexannueckue KojJe0aHUs U BOJHBI.



KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIECOAHUN: IEPUO/I,
4acToTa, aMIUIATyaa. MaTtemMaTu4ecKUuii U NIPpyKUHHBIA MasTHUKU. lIpeBpainenue
SHEPIUM MPU KOJICOATEIHPHOM JIBUKCHUU.

3aryxaromue — kosiebaHus.  BolHyxnennole — koneOanus.  Pe3onaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHUYECKMX BOJH. [IpoposibHblE U
[ONEepeYHble BOJIHBL. JlnMHA BOJNHBI M CKOPOCTh €€  pacnpOCTPAHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenune koneOaHuii Ten MoJ JEHCTBUEM CHIIBI TSAXKECTH WU CHIIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue YacTOThl M TepHoja KoyieOaHWil MaTeMaTHYECKOTO
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TiepHoja KOJeOaHUN TOJIBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TMEpuoaa  KoyieOaHUM
IIPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3MepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
3NEKTPOMAarHuTHoIX BOJIH. [llkama 3nexkTpoMarHUTHBIX BOJIH. lMcmosib3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DyiekTpoMaruuTHas npupojga cBeta. CkopocTh cBeTa. BoOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBICHUA.
JlyueBags  Mopmens  cBera.  McToyHMKM  cBera. IIpssmonnHeriHoe

pacnpoctpanenue cBeta. 3atMeHus ConHua u JIynsl. Otpaxkenue ceta. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lonHOe BHyTpeHHEE
OTpakeHue cBeTa. Vcnonap30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUsS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonp onayuedr B gauH3e. Onruueckas cucrtema ¢oToanmnapara,
MUKPOCKOIAa M Tejeckomna. ['ma3 kak omnruueckas cuctema. biaum3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HpetoToHa. CroxkeHue
CIIEKTPaJIbHBIX I[BETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpoCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n3zo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon mydelt B coOuparomiei JMH3e.

XoJ1 JIydeu B pacCEeHBarOIICH JTUH3E.

[TomyueHnne n300pa’keHHUI C TTOMOIIBIO JTMH3.

[TpuHuun necTBus ¢oToanmapaTa, MUKPOCKOIIA B TEJIECKOTA.

10. Monens ri1a3a.

11. Paznoskenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenne O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. UccnemoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyda OT yrijia
NaJICHUS.
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2. W3yuenume xapakTepuCTHK M300paXEHUS MIPEIMETA B INTIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCUMOCTHU yTJla MPEJIOMIJIEHUSI CBETOBOIO Jiyda OT yria
NaJICHUS Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlonmyuyenue n300pa)K€HUM C MOMOIIBIO COOUPAIONIEH JTUH3HI.
Onpenenenne POKYCHOTO PaCCTOSHHUS U ONTHYECKOM CHJIBI COOMpArOIICH
JUH3BL.

6. ONBITHI IO PA3I0KEHUIO OEJIOTr0 CBETA B CIEKTP.



7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mimanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JIuHeUaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykimoHHas Mogxens aroMHoro sapa. Msortomel. PanuoakTuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U MAacCOBOIO YHCE].
OHeprusi CBsizM aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuka. [[eWCTBUS paJlMOAKTUBHBIX H3JIYYCHUN HA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JyYEHUS U MOTJIONICHHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnekrtp Bojopoa.

4. HaOmonenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEWYATBIX CIEKTPOB U3ITYUYCHHUS.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYITH TIPEIHA3HAYEH JIJISI CUCTEMATU3AINH
u  0000mIeHHS  TPEIMETHOTO  COACpXKaHWS W ONbITa  JCSATEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUCHUHU BCEro Kypca (PU3WKH, a TaKXKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (Qu3HKe I 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu U3ydeHHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITENPHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS JOCTIKCHHUE TPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEC/IOBAHMS
SABJICHUU MPUPOALI U TEXHUKH, OBJIQJCHUE YMEHUSMH OOBICHITH (PU3HMUECKUE
SABJICHUSI, TPUMEHSAS TMOJy4YCHHbIE 3HAHUS, pelaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIE U AKCIIEPUMEHTAIBHBIE.



[IpyHIMNIHANBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
[peJaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl MCCIIeA0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSIT HAyYHbIE OCHOBBI HamOOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX MU3BECTHBIX BUJIOB
SHEPTUM.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3uku Ha ypOBHE OCHOBHOTO 001er0 00pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

— TOTOBHOCTh K aKTHBHOMY Y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MpOOJEeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHECHHEM
JTOCTHXKEHUN (DU3UKH;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI M  3MOLHMOHAJIBLHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pe(EeKCUHU, MPU3HAHUE CBOErO IpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOH U



COLIMAJIbHOM HANpaBICHHOCTH, TPEOYIOIIHUX B TOM YHCIE U (U3HUYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUUECKOMY M3yUEHHUIO MPO(pECCUid, CBI3aHHBIX C (PU3HUKOI;

e 7)3K0JOrN4eCKOr0 BOCIIUTAHMS:

e — OpUEHTAlUs Ha NMpPUMEHEHHE (PU3MYECKUX 3HAHUM NJIs pELIeHUs 3a1ady B
00JIaCTH OKpY’KaloIlleW Cpelbl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKA HX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl;

e — OCO3HaHHE TJI00ATBLHOTO XapakKTepa 3KOJIOTHYECKUX MpoOieM U MyTed ux
pelIeHus;

e 8) amanTanMu K M3MEHSIIOMIMMCH YCJIOBMSM COUMAJIBHOH M NMPHUPOIHON
cpeabl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUMU TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIOBBIIICHHWE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JESTENBHOCTD;

e — NOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHMIL, B TOM Uucie pOpMyIUpOBAThH
U/1eU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
1076370478

e — IUIAaHUPOBAHUE CBOETO pa3BUTHUA B MNPUOOPETEHHU HOBBIX (HU3MUECKUX
3HAHUM;

e — CTpEMJICHHME aHAIM3UPOBATh U BBISBIATH B3aUMOCBS3H IIPUPOABI, OOIIECTBA U
HSKOHOMUKHM, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEHCTBHM C YYETOM BIMSHUS Ha OKPYXAIOUIYK Cpeny,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKAaTHUBHbIE  yHHBEpCaJbHbIE  y4eOHble  JEHCTBUS,  PEryJISITUBHbIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MPU3HAK KJIACCU(PUKAUUA, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbBIE CBS3U NPU W3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BHIBOJBI C UCIOJb30BAHUEM JIE€IYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TMIIOTE3bl O B3aHMMOCBSI3AX
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YYETOM CaMOCTOATEIbHO BBIIEIEHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUI HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
buznyueckuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHne (HU3NIECKOTO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATh  BO3MOXKHOE  JajibHElIIee pa3BUTHE  (HUMUECKUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTH Pa3INYHbIE METOJ/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(POpPMAIUA WA NTaHHBIX C y4ETOM MPEIJIOKEHHOUW y4eOHOM
bu3nvecKoi 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSATETTLHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TPEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATH pelIaeMbie 3a7a49d  HECIOKHBIMU
CXeMaMH, JHarpaMMaMu, HHOU TpauKOi U UX KOMOUHAITUSMHU.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

B XOJe OOCYXACHHUS y4eOHOro Marepualia, Pe3ysbTaToOB J1aO0OPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJCHHBIC Ha PCIICHHE 3aJaud M TOJJICpKaHUC
0J1aroXKeaaTeIbHOCTH OOIIEHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU JAPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOT0O OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (QuU3NYecKon
npo0JIeMBlL;

OPUHUMATh LEJIM COBMECTHOM NIESITENIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHHIO: paclpeieNsTh poJiM, OO0CyXAaTb IPOLECCH HU
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpPABICHUIO MU KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
TUTSE penieHust (PU3NYecKrux 3HAHUM;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOAAaX NPHUHATHS  pelIeHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHATHE pelIeHUuMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u WU
TUTAaHA WCCJIEOBAHMS C YyUYETOM HMEIOIINXCS PECYpCOB UM COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JienaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYWHBI  JOCTWOKEHHUS  (HEJTOCTHKEHHS) PE3yJbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
(GU3UYECKOr0  UCCIENOBAaHUS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, WM3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJIEHHBIX OLIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATH CBOE MPABO Ha OIIMOKY MpHU perieHUuH GU3NYECKUX 3a]1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy oOyueHusi B 9 Kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepuajibHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIILHOCTh MEXaHHUYECKOI'0 JBIKCHUS, Jaedopmarus
(ympyrasi, TiacTU4eckas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOMIOTHO TBEpPIOE TEO,
IEHTpP TSKECTU TBEPJIOTO Telia, pABHOBECHE, MEXaHUUECKHE KoJieOaHUs U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI,
IIKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaIbHO30PKOCT,
CIIEKTPbI UCITYCKaHUS U TOTJIONIEeHUs, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIBI, sIACPHAS DHEPTETHKA;

pasnuuath SBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE IMPSMOJUHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIUMHEHHOE ABUKEHHE, CBOOOIHOE
NaJ€HUE TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJECHCTBUE
TeJ, peaKTHUBHOE IBMKEHUE, KojebaTelbHOEe NBIKEHHUE (3aTyxalolulue U
BBIHYXKJICHHBIE KOJIeOaHHUs), PE30HAHC, BOJHOBOE JBIKEHHE, OTPa’KEHUE
3ByKa, MPSAMOJIMHEIHOE PaCIpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHnue 0eoro cBeTa B
CIEKTp U CJOXXEHHME CHEKTpaJbHbIX IIBETOB, JUCIIEPCUS  CBETa,
€CTECTBEHHAs! PaJMOAKTHUBHOCTb, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3JIy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpyXaromeM Mupe (B TOM 4wuclie (U3WYECKue SBICHUS B TPUPOJIE:
IPWIKBKI U OTJIUBBI, IB>KeHUE MIaHET COJIHEUHON CHCTEMBI, PEAaKTUBHOE
JNBUKEHHE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO0, I[BE€Ta Tel,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTHYECKOE IEHCTBHE BHUIMMOTO,
yIbTPaUONETOBOTO W PEHTTCHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHBIN
pPaauoaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PATUOAKTHUBHOE H3IIyUYEHUE
MPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PANAMOAKTUBHBIX W3IY4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UUECKUX
SIBIICHUIM;



OMUCHIBATh U3YUYCHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBICHUS, UCTIOIb3Ys
dbu3ndeckue BEIUYMHBI (CPEHSS]I U MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JBWXKEHHH, YCKOpPEHHE, MEepeMelleHHUe, MyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYrOCTH, CHUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOrO TMAJEHUsl, BEC Tela, HMMIYJIbC Tejld, HMIIYJIbC CHUJIbL,
MexaHuyeckass paboTa W MOIIHOCTh, MOTCHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TMOTEHIIMAIbHASI YHEPTHS CHKATON
OPY>KUHBI, KUHETUYECKAs OJHEpPrusi, IOJIHAS MEXaHUYecKas »>Heprus,
NepUoJ U 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BhICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEJIOMIICHUSI CPEJIbl), IPH OMUCAHUU
NPaBUIBHO TPAKTOBATh (PUBMUECKUNA CMBICT HCIOJIB3YEMBIX BEIUYMH,
0003Ha4YeHUsI W €AMHUIBI (U3UYECKUX BEIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS U TPOIECCHI,
UCIIONIB3Ysl 3aKOH COXPAHEHUS JHEPrUH, 3aKOH BCEMHPHOTO TATOTCHUS,
OPUHIIMIT  CYNEPNO3UIIUKA CHUJI, TPHUHIMI OTHOCUTENbHOCTH [ammies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKECHUS U
NPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUs 3apsJOBOTO U MACCOBOT'O YHCEI
OpU AJIEPHBIX PEAKIUsAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €T0 MAaTEMaTHYECKOE BBIPAKECHHE;

OOBSACHATh (PU3NUYECKHUE TPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHWE U3 2-3
JOTUYECKUX IIAroB C OMOPO Ha 2—3 M3yUYEHHBIX CBOMCTBA (U3HYECKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmuparoniMecs Ha CcuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (hOPMYIIbI, CBS3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/laud 3aluChIBaTh KpPaTKOE
yCIIOBUE, BBISBIIATH HEJAOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIC TSI PEHICHUs, TPOBOAUTH PACUETH U
OIICHWBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAa4YeHUs (PU3NUECKOU
BEJIMYUHBI;

pacro3HaBaTh MOPOOJEMbI, KOTOPbIE MOXHO PEIIMTh MOpPH TOMOIIH
bU3NYECKUX METOJ0B, HUCIIONb3YysS OINUCAHUE HUCCIEAOBAHUS, BBIICIATDH
MpoOBEPSIEMOE  MPEINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSJIKA
MPOBEJCHUS  HUCCIEIOBAaHUS, JeJaTh  BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OIBITOB;



NPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3MUECKHX SBICHUNA WIH
(u3nueckux CBOWCTB Tell (M3yyeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHWW NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, NMPSIMOJIMHEIHOE pacpoCcCTpaHEHNE CBETA,
pasnokeHue Oenoro cCBera B CIEKTpP, MU3YUEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsl MpeaMmeTa B coOMparoen
nuH3e, HAOJIOACHHWE CIUIONIHBIX W JIMHEWYaTHIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSATEJIbHO ~ CcOOMpaTh YCTAaHOBKY U3 M30BITOYHOro Habopa
o0OpyIOBaHUS, OMNHCHIBAaTH XOJ ONBITA W  €ro  pe3yibTaThl,
(GopMyTUpPOBATH BHIBOIBL;

IPOBOJIUTH MPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHH, OMpenesss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYMHbI ((POKYCHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crmocoba U3MepeHus
(u3MepuTenbHOro Mpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHHMH (3aBUCUMOCTH NYyTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUM 0€3 HayalbHOW CKOPOCTH, IEpHojia
KoyieO0aHUi MaTEeMaTUYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)X€HUsl CBEeTa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najeHus): TUIAaHUPOBAaTh HMCCJEJIOBAHHME, CaMOCTOSATEIBLHO CcOOUpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YNbTaThl TOJYYCHHOW  3aBHCHUMOCTH
bU3MYeCKUX BEIMYUH B BHUAC TaOIUIl M IpadUKOB, J€JIaTh BBIBOABI IO
pe3ynbTaTam UCCIIEIOBAHUS;

POBOAUTh KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOpPOCTb M YCKOpPEHHE TejJa TIpU PaBHOYCKOPEHHOM JIBH)KEHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHsI, MEXaHuueckas paboTa W MOIIHOCTh, 4YacToTa U
nepuojy; KoieOaHWii MaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKAas CWJIa COOMpAIONMICH JUH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHS, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH MOJYYCHHBIC PE3YIIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

co0JI01aTh TpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DHU3UIECKUX MOJEICH:
MaTepHalbHass TOYKAa, a0CONIOTHO TBEPAOE TEJNO, TOUYCYHBIM HCTOYHUK



CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHAas
MO/IeJIb aTOMHOTO SIAPA;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XO0JIOT, OYKH, TMEpUcKom, (HoToanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaX (U3MYECKUX SIBICHUM UM  HEOOXOoAuMBbIe (pU3MYecKue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PHUCYHKU M3yYCHHBIX TEXHHUYECKHX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Opy pemieHUuN Y4eOHO--IPaAKTUYECKUX 3a/ad, ONTHYECKHUE CXEMBI s
MOCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U cOOMparomieil JInH3e;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHUS 30pOBbS M COOJIIOJEHUS
HOPM 3KOJIOTHYECKOI0 [TOBEICHUS B OKPYXKAIOIIeH cpene;

OCYILECTBJIATh TMOUCK HH(OpMalUK (U3NYECKOTO COAEpX aHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTU OINpEAeNIeHUs TOCTOBEPHOCTU MOJYUYEHHON MH(OpPMALMKU HA OCHOBE
UMEIOIIMXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

UCIOJIb30BaTh MIPU BBINOJHEHUH YUEOHBIX 33aJJaHUN HAay4YHO--IIOMYJISPHYIO
auTepatypy (U3MUECKOro COJEp)KaHus, CIpaBOYHbIE MaTepualbl,
pecypebl cetu VIHTepHET, BIageTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON UIIM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU 3TOM TIpPaMOTHO  HCIIOJIb30BATh  HU3YYEHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszaena (U3MKH M COMPOBOXKIATH
BBICTYIUICHUE TpE3EHTalell ¢ y4ETOM OCOOEHHOCTEH ayJauTOpPUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
No HaunMeHoBaHHne
(uudpossbie)
n/ | pasgenoBuTem | Beer | Konrponbn | Ilpakruueck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
Mexanuueckoe
BHKEHHE bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOBI €10
a4ab
OITHMCAHUS BE—
BzaumopeiicTeu bubmorera TTOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Tell
a4ab
34KOHEL bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHCHHUS
ad4ab
Hroro mo pazgeny 40
Pa3nena 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6moreka [IOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41
KOJIeOaHus
a4ab
M bu6mmoreka [IOK
eXaHUYECKUE
2.2 I 8 1 3 https://m.edsoo.ru/7f41
- IBYK a4ab
Utoro no pazneny 15

Pa3nes 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

DIEKTPOMAarHuT
bubmuoreka [JOK
HOE II0JIC U
3.1 6 2 https://m.edsoo.ru/7f41
AIIEKTPOMArHUTH
a4ab
bI€ BOJIHBI
Utoro mo pazneny 6
Pa3nen 4. CBeToBBIE SIBJICHHS
3aKOHBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHn 6 2 https://m.edsoo.ru/7f41
s CBETa adab
JInH3eI B bu6mmoreka [JOK
4.2 OIITUYECKHUE 6 3 https://m.edsoo.ru/7f41

puOOopHI

a4ab
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Pasnoxenne bubmuoreka [IOK
4.3 0enoro cBeTa B 3 2 https://m.edsoo.ru/7f41
CIICKTP a4ab
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
Hcnyckanue u bubnuorexa [JOK
5.1 TTOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CrpocHte bubmmoreka [{OK
5.2 6 1 https://m.edsoo.ru/7f41
aTOMHOTO si/Ipa 2436
SaepHbie bubmmoreka [{OK
5.3 KL 7 1 https://m.edsoo.ru/7f41
peakt a4ab
Hroro no pazneny 17
Pa3nen 6. IloBTopuTe/ibHO-0000 a0 M MOYJIb
[ToBTOpEHME M
0000111eH1E bu6moreka [IOK
6.1 COJIep>KaHUs 9 2 https://m.edsoo.ru/7f41
Kypca (hU3uKa 3a a4ab
7-9 kmacc
Hroro mo pazgeny 9
OBUIEE
KOJIMYECTBO
102 27
YACOB I10

[TPOTPAMME
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