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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanusi yueOHoro npeamera «Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma o ¢u3MKe ycTaHABIUBAET paclpeaesieHne yaeOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa € IENbIO OKa3aHUS METOAUYECKOM
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OHO0oTHEN, acCTpOHOMHUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIETro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus yuyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Henan nzyuyenus Gpuankm:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEI0BATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHHSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepUH U PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON AeSTEILHOCTH, CBA3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydyenue usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETroO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



Ja00paTOPHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
9 KJTACC

Pa3nen 1. 3aKkoHbBI B3aUMOJAEeHCTBUSA U IBHKEHHUS TeJl

Mexannueckoe JBHKeHME. MarepuanbHas Touka. (Cucrema  OTCUéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBr>keHue. HepaBHOMEpHOE NpsiMONIMHENHOE NBHKEeHUE. CpelHsss U MIHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

Yckopenne. PaBHoycKopeHHOE IpssMOIMHEHHOE IBKeHHEe. CBOOO HOE acHNE.
Omnsbitel ['anunes.

PaBHOMepHOE nBMXEHUE MO OKpykHOCTH. Ilepuon u yactora oOpamieHus.
JIunerHas u yrioBast CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[TepBerii 3akoH HproTtona. Bropoit 3akoH Herotona. Tpertuit 3akon HproToHa.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHUS CKOJIbKEHUS, CUja
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cunma TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUSA. YCKOPEHHE CBOOOJIHOTO
nageHus. JIsuxenue rmianeT Bokpyr Comuia (MC). [lepBast kocMudeckas CKOpOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue MarepuanbHOM TOUYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnynec tema. U3menenne ummynbca. MMmynbe cuibl. 3aKOH COXpPaHEHMS
umiyibca. PeaktuBnoe asuxenue (MC).

Mexanuueckas paboTa ¥ MOIIHOCTh. PaboTa cui TSXKECTH, yNpyrocTy, TPEHUs
Csi3p 2Heprur W paboThl [loTeHIManbHAs SHEpPrus Teja, MOAHITOTO Hal
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus ckatou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

JdeMoHcTpanuu

1. HaGmroneHne MeXaHWYECKOTO ABUKCHHUS Tella OTHOCHUTEIHHO Pa3HBIX Tell
OTCYETa

2. CpaBHeHHE TIyTe W TPACKTOPUH MBWKCHHUS OJHOTO M TOTO K€ Tea
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA

3. 3mepenne cKOpoCTH M YCKOPEHUS TPSIMOJIMHEHHOTO JIBH>KCHHUSI

4. ViccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JIBUKCHUS

5. HaGmroneHue aBM>KEeHUS Teja MO0 OKPYKHOCTU

6. HabmoneHne MexaHUYECKUX SIBIICHUN, MPOUCXOJSIIMX B CHUCTEME OTCUYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KabuHeTa (QU3UKH

/. 3aBUCUMOCTb YCKOPEHHS Teja OT MACChl TeJla U ICUCTBYIOIIEH Ha HETO CHUJIbI

8. HabnroneHune paBeHCTBA CHII TIPU B3aMMOICHCTBUH TEJT

9. M3menenwue Beca Tena mpu YCKOPEHHOM JIBHKCHHUH



10.ITepenava nmMmyJsbca npyu B3aUMOJICUCTBUU TEI

11.ITpeobGpa3zoBanust SHEPTUU IPU B3aUMOJEHCTBUU TE

12.CoxpaHenue uMITyjibca Py HEYIPYroM B3auMOJCHCTBUU

13.CoxpaHenue uMITyjibca Ipu a0COJIOTHO YIIPYTOM B3aUMOICHCTBUU

14.HabmroneHue peakTHBHOTO JIBHDKCHUS

15.Coxpanenne MexaHUYECKOM SHEPTUU MPU CBOOOHOM MaJCHUU

16. CoxpaHeHre MEXaHUYECKON PHEPruM MpHU JBUKEHUU TEa MOJ JACHCTBHEM
PY>KUHBI

JlabopaTopHbie padoOTHI U ONBITHI

1. KoHctpyupoBaHue TpakTa JUisi pa3roHa M JalbHEHIIEro paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIHA TEIIEKKU

2. OnpeneneHue cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WK ABUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH

3. OrmpeneneHrne YCKOpEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH  I10
HAKJIOHHOU INTOCKOCTH

4. MUccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBHKEHHH 0€3 Ha4abHOM CKOPOCTH

5. IIpoBepka rumoTessl: €Ciau MpU PaBHOYCKOPEHHOM ABMKEHUM 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KakK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEXKYTKU BPEMEHU OJIMHAKOBBI

6. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUITI HOPMAJIbHOTO
JTaBJICHHS

7. Onpenenenue kKodhPUIIEHTa TPEHUS CKOJIBKEHUS

8. Ormpenenenue KECTKOCTU MPYKUHBI

9. Ompenenennie pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JIBIXKCHHUH Teja IO
TOPU30HTAIBHON OBEPXHOCTH

10.0mpenenenne pabOThl  CWIIBI  YNPYrOCTH TOpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U MTOABUYKHOIO OJIOKOB

11.M3ydyeHune 3aKkoHa COXpaHEHUS] YHEPTUU

Pa3zoen 2. Mexanuueckue Kon1eoanus u 60JiHbl

Konebarenbnoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWU: TMEPHOI,
4acToTa, aMIUIUTyAa. MaTeMaTu4ecKui U NpyKUHHbIA MasTHUKU. [IpeBpamienue
PHEPrUM TPU  KOJEOATETHHOM  JBHIKEHUHU. 3aryxaronue  KosjeOaHus.
Breiayxnennele  konebanus. Pe3onanc. Mexanuwdeckne BoiHbl. CBoMCTBa
MEXaHUYECKUX BOJH. [Ipo nonpHBIE W momepeyHble BOJHBL J[IMHA BOJIHBI H
CKOpOCTb €€ paclnpocTpaHeHus. MexaHW4yecKne BOJIHBI B TBEPAOM Tele,
cericmuueckue BoJiHbl (MC).

3Byk. ['pomMkocTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. WH(pa3Byk u
yIBTPa3BYK.

JdeMoHcTpanuu

1. Habmonenue konebaHuii Tel Mo ASMCTBUEM CUITBI TSKECTH U CUJIBI YIIPYTOCTH

2. Habmonenue xonebaHuii rpy3a Ha HUTH U Ha MPYKUHE



3. HaGmtonenue BbIHYKIEHHBIX KOJICOaHUM 1 pe3oHaHca

4. PactipocTpaHeHUE MPOJAOIbHBIX U MONEPEUYHBIX BOJH (HA MOJEIIH)

5. HabmoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6. AKyCTUYECKHI pe30HAHC

JlabopaTopHbie padoTHI U ONBITHI

1. Onpenenenre 4acTOTH M IEpHOIa KOJIeOaHU MaTeMAaTUIECKOTO MasiTHUKA

2. OmpeneneHye YacTOThI U IEpUo1a KojaeOaHui Mpy>KMHHOTO MasiTHUKA

3. MccnenoBanue 3aBUCUMOCTH MEpHO/Ia KosieOaHUi OIBEIIEHHOTO K HUTH TPy3a
OT JIJIMHBI HUTHU

4. UccnenoBanue 3aBUCUMOCTH TE€pUOIa KOJeOaHUN NPy KUHHOTO MasiTHUKA OT
Macchl rpy3a

5. IIpoBepka HE3aBUCUMOCTH MEepro/Ia KojieOaHuM Tpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl rpysa

6. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHbI

7. 3mepenne yCKOpeHHs: CBOOOTHOTO TaICHUS

Pazoen 3. InekmpomazHumuoe none u I1eKMPOMAZHUMHBLE 60IHbL

DNEeKTpOMarHuTHOE ToJIE. DNEeKTPOMarHUTHbBIE BOJIHBI. CaoiicTBa
JIEKTPOMArHUTHEIX BOJIH IlIKkama »IeKTpOMarHuTHBIX BOJIH. lcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

OnexkTpomMarauTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanumn

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

2. BonHOBBIE CBOMCTBA CBETA

JlabopaTopHbie pad0OTHI U ONBITHI

1. U3yueHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOILIBIO MOOMIBHOTO
TenedoHa

JlyueBas monens cera. Mcrounuku ceeta. [IpsMonnHeiHOe pacrpocTpaHeHue
ceera. 3atMenusi Connua u Jlynsl. Otpaxenne cera. [Inockoe 3epkano. 3akoH
OTpa)XEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpeiomiieHUs cBeTa. llosHOe BHYTpeHHEe
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B mua3ze. OnTrdeckas cucteMa (otoarnmapara, MUKpPOCKOIIA U
teneckona (MC). ['a3 kak ontTuyeckas cucteMa. baIn30pyKkocTh U 1adTbHO30PKOCTb.

Paznoxenune Oemnoro cBera B coekrp. Omnbeitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

JdeMoHcTpanuu

1. TlpsimonuHelHOE paclpoCTpaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. INonyuyenue n300pakeHUi B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. TlpenomiieHue cBera.



OnTuyeckuii CBETOBO/I.
Xon rydeit B coOuparoriei JInH3e.
XoJ Jiyuer B paCCEUBAIOIIEH JIMH3E.
[Tonyuenne n300pakeHU ¢ MOMOIIBIO JINH3.
. IlpuHuun neiictBus goroanmnapara, MUKPOCKOIA U T€JIECKOTA.

10.Mopnens riasa.

11.Paznosxxenue 0enoro cBera B CIEKTP.

12 .I1onmy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

JlabopaTopHbie padoOTHI U ONBITHI

1. WccnenoBaHue 3aBUCHUMOCTH YIJIa OTpaXeHHs CBETOBOTO Jiyda OT YyrIJja
MaJICHUs.

2. N3ydeHue xapakTEepUCTHK U300paKeHUs MpeaMeETa B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHUMOCTH YIja IPEJIOMIICHHS CBETOBOrO Jiydya OT yria
MaJICHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».

4. Ilonydenne n300paxeHHi ¢ ITOMOIIBIO COOUPAIOIIECH JIMH3BI

5. Omnpenenenue (OKYCHOTO PACCTOSHHUS W ONTHUYECKOM CHIIBI CO OHparoIiei
JIUH3BI.

6. ONBITHI IO PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OnpITl MO BOCHPUSITUIO I[BETa MPEAMETOB MPU HMX HAOIIOACHUU uepes
L[BETOBbIE (DUIIBTPBI.

© ®~N o U

Pazoen 4. Cmpoenue amoma u amomHoz2o a0pa

Omnwitel Pesepdopna m mmanerapHass Mozaenb aromMa. Mopenb aroma bopa.
HcnyckaHne u noromenne ceeta aroMoM. KBaHThl. JInHeyaTble CIEKTPHI.

PannoaktuBHOCTh. Alnb(a, 6eTa 1 raMmaunsinydeHus. CTpoeHre aTOMHOIO siipa.
HyxiionHas monens aroMHOro siapa. M30TomsL.

PannoaktuBHbIe npeBpaienus. llepnon nomypacnaga aTOMHBIX s€Ep.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun Connina u 38€31 (MC).

SnepHas osHepreruka. JleMCTBUS paAUMOAKTUBHBIX W3JIyYCHUHM HA JKUBBIC
opranusmsl (MC).

JdeMoHcTpanuu

1. CrieKTpbl U3ITyUYEHUS U MOTJIOIICHMUS.

2. CHOeKTpsbl pa3indHbIX Ta30B.

3. CnekTtp Bojopo/a.

4. HaGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka HOHU3UPYIOIIUX U3ITyYCHUH.

6. Perucrpanus uziydeHus NpupoaHbIX MUHEPAJIOB U MPOAYK TOB.

JlabopaTopHbie padoTHI U ONBITHI

1. HaGntoenue CrulonIHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyYEeHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUU YACTULBI 10 TOP MO3HOMY ITyTH
(mo dhoTtorpadusam).



3. M3amepeHue painoakTUBHOTO (oHa.
Pazoen 5. Cmpoenue u 36onoun Becenennoii

['eonienTpuyeckast u reauorieHTpUYeckass cucteMbl mupa. CoJIHEUHasi cUcTeEMa.
3emnst u Jlyna. Ilnanetsl 3emMHO#N rpynmbl. [IaHeThI-TUTAHTBI U UX CITyTHHKHU.
Mansie Tenma ConHeuHol cuctembl. @usnmyeckas mnpupona CojHIA W 3BE3NI.
["anmaktuka u BeeneHHas. DK30IIaHETHI.

Iloemopumenvno-odoouarouiuii Mooy

[ToBTOpUTENHEHO-0000IAIONIMIT MOAYJb MpEIHA3HAYEH ISl CUCTeMaTU3alluu U
00001IeHNs MPEIMETHOTO COAEPKAHUS U OMbITA JESITEIHLHOCTH, TPUOOPETEHHOTO
NpU U3YYEHUHM BCEro Kypca (U3UKH, a TakKe MJid MOAroTOBKU K (OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY Mo (pu3mke Ijis1 00ydaroIuxcs, BBIOPABIINX ITOT
y4EOHBIN MpeIMET.

[Ipy u3ydeHUM NAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, (opMupyercs
€CTECTBEHHO-HAy4YHAasl TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUN TIPUPOJLI U TEXHUKH, OBJAJCHUC YMCHHUSMH OOBSACHATH (PU3MUECKHUE
SABJICHUS, TPUMEHSA TMOJy4YEHHbIC 3HAHMS, pelaTh 3ajadyd, B TOM 4YHCIIE
KAuE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne (u3MKu Ha ypOBHE OCHOBHOIO 001ero o0pa3oBaHUs HAIPaBICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX

pE3yIbTaTOB.

B pesynbrare n3yuyenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus

y oOyuatomerocsi 0yayT cOpMHUpPOBaHbl CIEAYIOLIME JIUUYHOCTHBIE PE3yJIbTaThl B

4acTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

e — IPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3ruecKol HayKu;

e — IIECHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX JAEHUHU OOIIECTBEHHO 3HAUHMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKECHHM
busuKu;

e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHLUIIOB B AEATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

e — OCO3HAHHE IEHHOCTU (UINYECKOM HAyKH KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEHIIEH COCTABIISIOIIEH
KYJBTYPBI;

e — pa3BUTHE HAy4YHOU JIIOOO3HATETLHOCTH, MHTEpPECa K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

e — OCO3HaHHME UEHHOCTH Oe3omacHOro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE€30MaCHOTO IOBEJECHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX yCIIOBUSAX;

e —c(hopMUPOBAHHOCTb HaBbIKA pe(IEKCUU, IPU3HAHKUE CBOETO MPaBa Ha OLIMOKY
U TaKOTO K€ MpaBa y APyroro 4eloBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS



— AKTUBHO€ y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3YyUYCHHIO TPpodeccHid, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00aTBLHOTO XapakTepa IKOJIOTMYECKUX MpOoOJeM U MyTed HX
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUMH;

— OILICHKa CBOMX JCHCTBHI C Y4YETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpEeny,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanust y oOyuaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHUKAaTHBHBIE  YHUBEpCajbHble  y4eOHbIE  JCWCTBUS,  PEryJsTHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH U TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE H
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B XO0/Ie OOCYXAeHMs Yy4yeOHOro marepuala, pe3ysbTaToB Jab0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JOCTHKEHUIO: paclpelesiaTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBAaTh Ka4ye€CTBO CBOEr0 BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIs pelieHus: (U3NYeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraeMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS) pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa LICJIA U yCIOBUSM,;

CTaBUTh c€051 HA MECTO APYTOro YeJIOBeKa B X0JI€ CIIOpa UM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Aehopmarius
(ynmpyrasi, mnjacTauyeckasi), TpEHHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUUECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHATHBIC BOJHBI, IITKajIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIBHO30PKOCTD,
CHEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIyIcHHS,
U30TOIIBI, SI/ICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE
najicHUE TEJ, PABHOMEPHOE JIBIKCHHE 1O OKPYKHOCTH, B3aMMOJICHCTBHE
T€J, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE PaclpoCTpaHEHUE, OTPAKEHUE U TPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHE OEJIoTo CBETa B
CIEKTp H CJIOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SBIICHUC;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHUS B TIPHPOJIC:
MPWINBBI U OTIIUBHI, ABMXKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTHYCCKHE SIBJICHUS B TPHUPOJC, OMOJOTHYECKOE JCHCTBHE BHIMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IyUYEeHUH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UYECKHUX
SIBIICHUI;



ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
¢usznyeckue BENUYHMHBI (CpeqHSIi U MTHOBEHHas CKOPOCTh Tella TpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWa YNPYIOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, MOTEHIMANbHAS HHEPrus Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPY’KUHBI, KHHETUYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKAs SHEPTHUsL, [IEPUOJ
U 4YacToTa KoseOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb NPEJOMJICHUS CpeIbl), NpU ONHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaYEHUs1 W EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOHBbI HbIOTOHA, 3aKOH COXpaHEHWs HMMILYJIbCA, 3aKOHbl OTPAXKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKO-OPUEHTHUPOBAHHOIO XAPAKTEPa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB C ONOpod Ha 2—3 U3YYEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHHIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4u (ONUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEJIUUMHBI: HA
OCHOBE aHaJIW3a yCJIOBUA 33J]a4M 3allMChIBATh KPATKOE YCIOBUE, BHISBISATD
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBbIE JJIA PpEIICHUs, NPOBOJUTH pPACUETBl U  OLICHUBATh
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI,
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBAaTh IPAaBWIBHOCTb IOPsAJKA
IPOBEICHHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJbBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa



COXPaHEHHUsl HHEPrHH, 3aBUCHUMOCTh NEpHUoAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIPOCTPaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKalle U CBOWCTB H300pakKeHHs MpeaMeTa B coOuparouiei
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0BaHUsl, ONUCHIBATH XOJI OTIBITA U €r0 PEe3yJbTaThl, GOPMYIUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Opeaesss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIYTH OT BPEMEHH TTPH
PaBHOYCKOPEHHOM JIBIDKCHMM 0€3 HayaJlbHOM CKOPOCTHU, MEpPHOjIa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTHU
yIjla OTpaKEHUs CBETa OT yIJia MaJeHUs U yrjia MpeIoMJIeHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yabTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHS (U3MUECKUX BEJIUYUH (CpEmHss
CKOPOCTb U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBH)KEHU U, YCKOPEHHE
CBOOOMHOTO TMaJeHusl, XECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, 4acTOTa W TEPHO
KOJICOaHMI MAaTeMaTHYeCKOTO W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEeHHs, COOMpaTh DJKCIEPUMEHTANBHYIO YCTaHOBKY M BBITIOJHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKIHUU, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJTyYCHHBIE PE3YIbTAThl C YIETOM 3aJaHHOU
MOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh MpaBUiia TEXHUKN 0€30MaCHOCTH TP padoTe C 1abOpaTOPHBIM
o0opy10BaHUEM;

paziuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeil:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTAaHEeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIEITb
aTOMHOTO sIJIpa;



XapaKTepU30BaTh MPUHIUIBI JCHCTBUSA HW3YYCHHBIX MNPHOOPOB H
TEXHMYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMNONB3Yys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUM UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
pelIeHUN Y4YyeOHO--MPAKTUYECKUX 3a/ady, ONTHUYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM JJ1s1 obecrieueHust 0€30MacHOCTH Mpu oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOILIEH CpeJie;

OCYUIECTBJIATh MOUCK HHPOpMALMK (PU3HYECKOTO COJEpKaHUS B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENbHBIX UICTOYHHUKOB,

MCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUIl HAyUYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTo COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHer, Bhaaerb nNpuéMaMHU KOHCIEKTHUPOBAaHUS TEKCTa,
npeodpazoBaHusi HUHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKOM
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro pasziena (U3UKd U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 i 4 1 2
3aKOHBI B3aMMOECHCTBUS U ABUKEHUS TEN 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 M 1 1 1
€XaHUYECKUe KOJICOAHMS U BOJIHBI 5 https://m.edsoo.ru/7f41ada6
DIIEKTPOMArHUTHOE MOJIE U bubnnoreka [JOK
3 26 1 2
ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4 2 1
CTpocHHe aTOMA H ATOMHOIO A1pa 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5 C B i 7
TPOCHHE H SBOIHONIA DCeCHHoA https://m.edsoo.ru/7f41a4a6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 9 xknacce/ [lepsimkun A.B., O011ecTBO ¢ OrpaHUYeHHON

OTBCTCTBCHHOCTBIO ((HSI[&TGJ'H)CTBO «OK3aMeH»

METOANYECKHUE MATEPUAJIBI UISA YYUTEJIA

1. Jlykamuk B.M. CoopHUK BOIIpoCoOB U 3a/1a4 1o gusuke. 7-9 k1. — M.:
IIpocsemenne, 2010. —192c¢.

2. Kupuk JI.A. ®uzuka — 9. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIEC U

KOHTPOJIbHBIE pab0ThI. —5-¢ u3nanue,- M.MJIEKCA, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. Enunas komuekust udpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexum
nocryma: http://school- collection.edu.ru

2. Tpenaxep "Oo0nako 3nanuit" Pexxum mocryna: https://oblakoz.ru

3. bubnuoTteka mudpoBoro oOpa3zoBa-TeIHHOTO0 KOHTeHTA PesxkuM mocryma:

https://lesson.edu.ru/catalog
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