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MOSICHUTEJBbHAS 3AIIMCKA

[Mporpamma 1O (uU3NKe Ha YpPOBHE OCHOBHOIO obwero o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE IOJIOKEHMI W TpeOOBaHUHM K pe3ysbraraM OCBOEHMS Ha
6a30BOM YpOBHE OCHOBHOW 00pa3oBaTebHOW MPOTrPaMMBI, NPENCTABICHHBIX B
®I'OC 000, a Tarxxe ¢ yuéToM (emepanbHOM pabovei mporpaMMbl BOCIHTaHUS 1
KoHIenuy mpenoaasanus yqeOHoro nmpeaMera « Pusukay.

Conepxanue TIporpaMMbl IO (GM3WKe HalpaBJIeHO Ha dbopmMHUpOBaHUE
€CTECTBEHHO-HAYyYHOM T'PAMOTHOCTH OOYYarOIIUXCS ¥ OpraHu3aldio H3y4YCHUS
OU3MKE Ha JeATENbHOCTHOM OCHOBe. B mporpamme mo (U3HMKe YYHTHIBAIOTCA
BO3MOXKHOCTH yd4eGHOTo mpeimera B peaimmsamuy Tpebosamuit ®I'OC OO0 x
[UIAHUPYEMBIM JITYHOCTHBIM M METAIPEIMETHBIM pe3yJibTaTaM o0y4eHHs, a TakKe
MEXIIPeJIMETHBIE CBA3M €CTECTBEHHO-HAyYHBIX yYEeOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0O 00111er0 00pa30BaHUsl.

ITporpamMma Mo (GU3MKe YCTAHABIMBACT paclpesesieHre y4eOHOro MaTepraa
no rogaM obydenus (110 KJaccam), IIpeaaaracT IpUMEPHYIO MOCIIeI0BATEIbHOCTD
M3y4YeHHs: T€M, OCHOBAaHHYIO Ha JIOTMKE Da3BUTHS MPEAMETHOIO COACPKAHMA M
y4&Te BO3PAaCTHBIX 0COOSHHOCTEN 00y JaroIIuXCs.

[TporpamMma mo ¢usuke paspaboTaHa C LETBIO OKA3aHUs METOAMIECKOH
TIOMOIIY YYMTENIO B CO3MaHKu pabouell IpOrpaMMEI II0 y4e0HOMY MpeIMeTy.

®du3uka SBISETCS CHUCTEMOOOpA3yloOIUM Mg  €CTECTBEHHO-HAy4YHBIX
y4eOHbBIX IPEAMETOB, IIOCKONBKY (HH3MUECKUe 3aKOHBI JISKAT B OCHOBE IPOLECCOB
W SIBIEHHH, W3y4aeMBIX XHMHUeH, OHOJOrHel, acTpoHOMHeH M (QU3UYECKOi
reorpagueif, BHOCHT BKJIaJ B ECTECTBEHHO-HAy4HYI0 KapTHHy MHDa,
IpenoCTaBiisieT Hambonee sCHble 00pasubl IPHUMEHCHHS HAyYHOIO MeEToja
[IO3HAHU, TO €CTh CII0c00a MOTy4YeHHUs JOCTOBEPHEIX 3HaHUH O MHpE.

OnHa W3 IIaBHBIX 3a7a4 (PU3MYeCKOro oOpa3oBaHUS B CTPYKType OOILEro
00pa3oBaHKsi COCTOUT B (HOPMHUPOBAHMH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH H
HHTepeca K HayKe y 00ydJaroIuxcs. '

Nsyuenne ¢Gu3ukd Ha 0a30BOM YpOBHE IIpEAINONaracT OBJIAJIEHUE
CIENYIOIAMHA KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIMMHU €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSICHATH SIBICHUSI,

e OILIEHMBATh U ITIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIENOBaHMS,

e HHTEPIPETHPOBATH  J@HHBIE M  HCIIOJNL30BaTh  Hay4YHBIC
JIOKa3aTeIbCTBA JJIS IOy YeHUs] BEIBOJOB.

Ilenu w3ydyeHus O(QU3MKM Ha YpOBHE OCHOBHOTO oOWIEro o00pa3oBaHUS
ompeneneHsl B KoHienmmuu mpernonaBaHus ydeOHoro npeamera «®Pusnka» B
o0paszoBaTeNlbHBIX ~ opraHm3amusix Poccuiickod ®Denepanuu, pealn3yOUIHX
OCHOBHBIE  00Ie00pa30BaTENbHbIE IIPOrpaMMBbl, YTBEPXKIEHHOH PpCIICHUCM



Komnerun MuHnctepcTBa npocselienus Poccuiickont @enepanun (mpotokoin ot 3
nexadpst 2019 r. Ne I1K-4BH).
Henu uzyyenus GpU3NKHU:

npuoOpeTeHrne HHTepeca M CTPEMIICHUA O0y4Yaromuxcsi K Hay4HOMY
M3YYEHUIO MPHUPOJbI, Pa3BUTHE HMX WHTEJUICKTYalbHBIX M TBOPYECKHX
CII0OCOOHOCTEH;

pasBUTHE TIPEACTABICHHH O HAyYHOM METOJie MO3HAHHA 1 dbopMuUpoBaHUE
JCCIIeIOBATENILCKOr0 OTHOIIEHUS K OKPY KaIOIIKUM SBIICHUSIM;
bopMupoBaHue HAy<IHOTO MHPOBO33PEHHS KaK pesylbTaTa W3yYeHHUs
OCHOB CTPOEHHS MaTepuH U (yHIaMeHTAIbHBIX 3aKOHOB (U3UKH;
GopMupoBaHue TpeCTaBlIeHHil 0 ponu (UMK M PasBUTHS APYTHX
eCTECTBEHHBIX HAyK, TEXHUKH 1 TEXHOJIOTHUH,

pasBUTHE  TPEACTABIEHHH O  BO3MOXHBIX  cdepax Oymymiei
Npo(heCCHOHANIBHON JEesSTeIBHOCTH, CBA3AHHONW C (U3MKOM, MOATOTOBKA K
JanbHeHeMy 00y4eHUIO B 3TOM HallPaBJICHUH.

JlocTXKeHKe BTHX Iieliedl mporpaMMbl 1o (u3KMKe Ha ypoBHE OCHOBHOIO
o611ero o6pazoBanus 00ECIIEINBAETCS PELIEHHEM CIISIYIOLIHX 3a4a1:

NpuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOSHHH  BEINECTBA, O
MeXaHHIEeCKUX, TEIUIOBBIX, OJEKTPUYECKUX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSAX; '

IPHOOPETEHNE YMEHU OIUCHIBATE U OOBACHATH QU3MIECKHE SBICHHUS C
UCIIONIb30BaHMEM IOy YeHHbIX 3HAHUH;,

OCBOEHHE METONOB pEIICHHS IPOCTEHIIMX pPAacUY€THBIX 3amaq4 ¢
HCIIOJIb30BaHUEM bu3nIecKUx MoJIeNe, TBOPYECKUX u
IPaKTHKO-OPUEHTHPOBAaHHBIX 337134,

pa3sBHUTHE yMEHUI HaOMIOAATh NPUPOJHEIE SBICHUS U BBINOJHATH OIbITHL,
naGopaTopHele pPabOTBl U  BKCIEPUMEHTAJbHBIE HCCIEIOBaHUSI C
UCIIOJIB30BAaHNEM U3MEPHUTENIBHBIX IIPUOOPOB;

OCBOeHHe NPUEMOB paboThl ¢ MHpOpManued (HU3NIECKOro COmepIKaHus,
BKJIFOYasi HHPOPMALMIO O COBPEMEHHBIX NOCTIDKEHUSAX (DU3UKM, aHAIU3 U
KPUTHYECKOE OlleHUBaHKEe HH(OpMAaLUy;

3HAKOMCTBO €O chepaMu MPoPecCHOHANBHON NEATEIBHOCTH, CBI3aHHBIMU
¢ (QusuKod, W COBPEeMEHHBIMU TEXHOJOIUSAMH, OCHOBAHHBIMH Ha
IOCTIKEHUSAX (PU3MIecKoil HayKH.

Ha usyuenue ¢usmku (6a30Bblii ypOBEHb) HAa ypOBHE OCHOBHOIO OOIIErO

o6pasoBanus oTBoAMTCS 238 yacos: B 7 kiiacce — 68 uacoB (2 4aca B HEZIENO), B 8
Kacce — 68 yacos (2 4aca B Hezemo), B 9 knacce — 102 gaca (3 9aca B HeJeO).

IIpemnaraeMplii B porpamMe o (Gu3uKe MepeueHb JabopaTopHEIX paboT u
OIIBITOB HOCUT PEKOMEH/IATeIIbHBIN XapaKkTep, yUYuTelb AeIacT BHIOOp MPOBEACHMs
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1aGOpaTOPHEIX PaboT M OMNBITOB C y4ETOM HHAMBHAYQIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIHUCKa SKCIEPHMEHTAIBHBIX 3a[aHWH, IPEATaraéMblX B paMKax

OCHOBHOTO FOCYIAPCTBEHHOTO 3K3aMeHa 110 (QH3HKe.

COJIEP)XAHUE OBYYEHUS
9 KJIACC

Pa3znen 8. MexaHu4yeckue siBJIeHHsI.
Mexanndyeckoe [BIKeHHe. MatepuanbHas Touka. Cucrema oTcyéra.
OTHOCHTENFHOCTh MEXaHMYEeCKOro JBIDKEHHSA. PaBHOMEpHOE NpPAMOIMHEWHOe
nemwkeHne. HepasHoMepHOe mpsMonuHeiiHoe ABuwxeHue. CpenHsss 1 MTHOBEHHAs
CKOPOCTH TeJjIa IPH HEPaBHOMEPHOM J[BHYKEHHUH.
Vckopenre. PaBHOycKOpeHHOe IpsMonuHeiiHoe npuwkeHue. CBoboxHoe
nagenne. OnpIThl I anmies.
PaBHOMepHOE IBM)KEHHE MO OKPYXHOCTH. Ilepron M 9acToTa OOpalieHus.
JIuHeiiHas U yriioBas ckopocTu. LleHTpocTpeMUTENIbHOE YCKOPEHHE.
Ilepsslii 3akoH Hetotona. Bropoii 3akoH HeloTona. Tpetnit 3akoH HeroToHa.
[TpUHLKI CYyTIepIIO3ULIUHN CHIL
Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUs: CHjla TPEHUSA CKOJIBKEeHHUs, CHIa
TPEHHUS ITOKOSI, IPyTHe BUABI TPEHUS.
Cuna TSOKECTM M 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpEHHE CBOOOIHOIO
nafgeHus. JIpmkenue IaHeT BoKpyr ComHua. IlepBas xocMu4eckas CKOpPOCTE.
HeBecoMocTs U nieperpys3Ku.
PaBHOBecHe MaTepHalbHON TOYKH. AGCOMOTHO TBEpAOE Telo. PaBHOBecue
TBEPIOrO Tella C 3aKPETUIEHHOM OChIO BpaleHus. MoMeHT cuilbl. LIEHTp TshKecTH.
Hmmynec Tena. VsmeHenune uMnyibca. MMIynbe Cuibl. 3aKOH COXpaHEHHS
UMIIyJbca. PeakTUBHOE BHKEHHE.
Mexannueckas paboTa M MOIIHOCTh. PaboTa CHUI TSKECTH, YIPYTOCTH,
tpeHus. CBsA3b d3Hepruu U pabotel. [loTeHLIMaNbHAs SHEPTUs Tela, MOAHATOrO Haj
IIOBEPXHOCTHIO 3eMitd. [loTeHIanbpHas 3Heprus CXKaTou NpyKuHbl. KuHeTnyeckas
JQHEPrusi. TeopeMa O KHHETHUYECKOM OHCPIruu. 3aKoH COXpaHCHUA MEXaHHUYECKOH
SHEPIHH.
Hemoncmpayuu.
1. HaOmromeHne MexaHUYeCKOro JBMKECHUS Tejla OTHOCUTEIBHO Pa3sHBIX Tell
OoTCU€Ta.

2. CpaBHeHHe TyTell W TpaeKTOpUN IBUKEHHS OJHOIO M TOrO JX€ Teja
OTHOCUTEJIFHO Pa3HBIX TeJl OTCYETA.
H3MepeHne CKOPOCTH U yCKOPEHUS MPSIMOJIMHENHOIO IBUXKEHHUS.

4. HccremoBaHue IPU3HAKOB PaBHOYCKOPEHHOI'O ABIKEHUS.



—

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

HaGnronenve ABMXKEHUS Tella M0 OKPY >KHOCTH.
Hab6moienre MeXaHUYeCKUX SBJIEHHUM, IPOUCXOAMIMX B CHCTEMe OTCUETa

«Tenexka» Tmpu e€ PaBHOMEPHOM M  YCKOPEHHOM  JBIDKCHUM
OTHOCHTENILHO KaOuHeTa (QU3MUKH.

3aBHCHMOCTD YCKOPEHHMS Tella OT Macchl Tella M JEWCTBYIOIIEH Ha Hero
CHJIBL.

Ha6nroieHre paBeHCTBa CUI IIPY B3aUMOJIEHCTBUY Tell.

M3MeHeHne Beca Teja pY YCKOPEHHOM JIBYDKEHHUH.

[Nepenaua UMITYJIbCA IPU B3aMMOAEHCTBUH TEIl.

ITpeoGpa3oBaH¥isi SHEPTUM IIPY B3aUMOAEHCTBUM Tell.

CoxpaHeHMe MMITYJIbCA IIPH HEYIPYrOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbCa IIPK a0CONIOTHO yIPYTOM B3aUMOACHCTBUH.
Ha6monenrie peakTUBHOT'O JIBMIKEHUS.

CoxpaHeHNe MEXaHUIECKO SHePI UK IIpK CBOOOHOM MaJCHHHU.
CoxpaHeHHe MeXaHWYeCKOM HEPTHH IIPU JABIKEHHUH Tella MO IeHCTBUEM
Py KUHBL.

Jlabopamopmsie pabomol u OnbIMbL.

1.

10.

11.

KoHcTpyupoBaHHe TpakTa Ul pasroHa U JajJbHEWIIero paBHOMEPHOIO
IBHKCHIS IIapUKa WIHA TEJIEKKH.

OmnpefieNieHne CpefiHel CKOPOCTH CKOJBXEHMs Opycka WM IBHXKCHHUS
IIapHKa 110 HaKJIOHHOM INTOCKOCTH.

Omnpenenenne yCKOpEHHs Tela NP PaBHOYCKOPEHHOM JBIKCHHM IO
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanyue 3aBHCHUMOCTH IIyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM
IBI)KCHUU 0e3 HagallbHOM CKOPOCTH.

[IpoBepka THWIOTE3BI: €CIM IPH PAaBHOYCKOPEHHOM JBIKEHHH Ge3
HAYaJILHOW CKOPOCTH IYTH OTHOCATCA KaK pPAX HEYETHBIX YHCEN, TO
COOTBETCTBYIOLIHE TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHne 3aBHCHMOCTHA CHJIBI TPEHMsS CKOJIBKEHHS OT CHJIBI
HOPMAJIBHOTO J1aBJICHUSI.

Omnpenenenue K03 HULIIEHTa TPEHHUS CKOIBXKEHU.

OmnpezneneHue XECTKOCTU NPYKUHBL.

Omnpenenenre pabOTH CHIIBI TPEHHs NPH PABHOMEPHOM ABKKEHHHU Tella
10 TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YINPYrOCTH IIpH TOABEME TIpy3a C
HCIIOJIb30BaHMEM HEIOABUKHOTO U IIOABXKHOTO OJIOKOB.

H3y4eHne 3aKoHa COXPAHEHUs SHEPTHH.

Pasgen 9. Mexann4yeckne KojeOaHUS U BOJIHBI.
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KonebarensHoe aBmxenne. OCHOBHBIE XapaKTEPHCTHKU KOJNEOaHui: IIepuo,
YacTOTa, aMIUIMTY/d. MaTeMaTHdecKuil ¥ NPy XUHHBIA MasTHUKH. [Ipespalenue

SHEPIHH MPU KoJIe6aTeNbHOM JBIKEHUN.
3aryxafoiipie  KosnebaHus.  BBIHYXICHHBIE xonebanus.  Pe3oHaHC.
Mexanndeckre BoaHbL. CBoHcTBa MexaHuueckuX BonH. IIpofoibHBIE U
TONepeyHsle  BONHBL. JIMHA BOJHBI W CKOPOCTh €€ PacmpOCTPaHCHHUS.
MexaHU4YecKue BOJIHEI B TBEPIIOM TeJ€, CEHCMUYECKIE BOJIHBI.
3Byk. 'pOMKOCTh 3ByKa U BbIcoTa TOHA. OTpaxkeHHEe 3BYKa. HHubppa3Byk U
yIIBTPa3ByK.
JMemoncmpayuu.
1. Ha6mromenue kojeGaHMU Tea TOJ ISHCTBHEM CHIBI TSXKECTH M CHIIBI
YIPYTOCTH.
Ha6monenne koiie0aHuii rpy3a Ha HUTH U Ha TPy KIHE.
Ha6moieHre BEIHYKIEHHBIX KoleOaHuii i pe3oHaHca.
PacrpocTpaHeHHe TIPOIONBHBIX U TIONEPEYHBIX BOIH (Ha MOZIEIIH).
Ha6mrofeHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHIL.
. AKyCTHUYEeCKUI pe30HaHC.
JIa6opamopubte pabomol u ONbINILL.
1. Ompefie/leHe YacTOTBl ¥ IepHoja KoieGaHuil MaTeMaTH4ecKoro
MasTHUKA.
2. Omnpezenenre 4acTOTHI ¥ IIepHo/a KoJeOaHuii Py KUHHOTO MasTHHUKA.
3. HccnenoBaHue 3aBUCUMOCTH II€pHOJa KojeOaHui MOABEIEHHOI0 K HUTH
rpy3a OT JUITMHBI HUTH. ‘
4. ViccremoBaHue 3aBUCHMOCTH Ileproja KoneGaHui Mpy>KUHHOIO MasTHHKa
OT Macchl rpy3a.
5. IIpoBepKa HE3aBHCHMOCTH IepHoja KoleOaHuii rpysa, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipy3sa.
6. OmbBITE, JEMOHCTPHpPYIOIIME 3aBHCHMOCTh Iepuoja  KonebaHui
IPY>KHHHOTO MasTHUKA OT MAcChl Ipy3a U XECTKOCTH NPYKUHBL.
7. H3MmepeHue yckopeHus CBOGO/IHOTO ITa IeHHL.
Paznea 10. DaeKTpoMarHuTHOE MoJjie H 371eKTPOMArHUTHbIE BOJIHBI.
DIeKTPOMAarHUTHOE  TIOJie.  OJIeKTpoMarHuTHele  BonHeL.  CBoiicTBa
3JIEeKTpOMarduTHeIX BOnH. [llkanma 3neKTPOMAarHUTHBIX BOJH. lcnonb3oBaHKe
3IIEKTPOMATHUTHBIX BOJIH JUISL COTOBOM CBSA3HU. '
DJeKTpoMarHuTHas mpupoja csera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBeTA.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoHOBBIE CBOICTBaA CBETA.
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Jlabopamopusie pabomnl u ORLIMLL.
1. VI3yueHre CBOMCTB 3JI€KTPOMAarHUTHBIX BOJH C IIOMOIIBIO MOOHIIBHOTO

tenedoHa.

Pazgen 11. CBeToBbIe SIBJICHHS.

JlyueBas  Mopmenb  cBeTa.  VICTOYHMKH  CBeTa. [IpsimonuHeiiHoe
pacnpoctpanenue cgera. 3atMeHus Connua u JIynst. OTpaxenue cBeTa. [Tnockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

IIpenomyenue cBeTa. 3aKkoH mpenomieHus cBera. IlonHoe BHyTpeHHEE
oTpakeHMe cBeTa. VIcronp3oBaHME TIOJHOrO BHYTPEHHETO OTPAXEHHs B
OIITUYECKUX CBETOBOJAX.

Jlumza. Xoxm nydeii B swmHze. OnrTHdeckas CHUCTeMa (oroanmapara,
MHKpPOCKOIIA U TeJlecKoma. 1Jla3 Kak ONTHYecKas cucreMa. biam3opykocTe H
IaIbHO30PKOCTb.

Pasnoxenwe Oemoro cBera B crektp. Omnbitel HetoTona. Croxenue
CIEKTPaJIbHBIX I[BETOB. Jucmepcus cBera.

JMemoncmpayuu.

[TpssMoNIMHENHOE pacIpOCTPpaHECHUE CBETA.

OTtpaxeHue CBeTa.

[MoyueHue N300paXKeHHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomiienne cBera.

OnTudecKkuil CBETOBO.

Xon nydeii B coOuparomien 1uHse.

Xog aydel B pacCeUBAIOILEN JIMH3E.

ITory4yenne u300pa’keHUl ¢ IIOMOIIBIO JIMH3.

ITpunnun nefictust GpoToannapara, MUKPOCKOIA U TEECKOIIa.

10. Mopenp riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonmyyenwue Georo cBeTa IpY CIOKEHNUH CBETaA PA3HBIX LBETOB.

JlabopamopHusle padombl u ONLIMDL. |

1. HccnemoBaHue 3aBHCHUMOCTH YIVIa OTpPak€HHsS CBETOBOIO JIyya OT YIJa
MaJeHMUs.

2. MzydeHue xapaKTepUCTUK N300paKeHUs IIPeIMETa B INIOCKOM 3epKaiie.

3. HccrnemoBaHue 3aBUCUMOCTHU YIJIa IPEIOMIIEHUS CBETOBOIO JIy4a OT yria
HaJIeHUs Ha FPaHULIE «BO3LYyX—CTEKIION.
[Mony4yeHue W300pakeHMIA C TOMOILBIO COOMPAOLIEH JTMH3EI.

5. Omnpenenenne (pOKYCHOTO PacCTOSHHS M ONTHYECKON CHIIBI COOMparomen
JIUH3BL

6. OTIBITEI IO Pa3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.
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7. OMBITHI IO BOCIPHUATHIO I[BETA IPEIMETOB IIPH WX HAOJIOAEHUH 4epes
I[BETOBBIE (DHIIBTPHI.

Pasgen 12. KBanToBbIe sIBJICHHS.

Omnbitsl Pesepdopaa u miaHerapHas Mofenb aTroma. Mogenb atoma bopa.
HcnyckaHue ¥ moriolieHre cBera aroMoM. KeanThl. JInHeddaTble CIIEKTPBI.

PamnoakTuBHOCTE. Anb(a-, 6eTa- u raMMa-u3iaydenus. CTpoeHre aTOMHOTO
sapa. HyknmoHHas Moxenb aToMHoro sapa. Msoromsl. PajnnoakTHBHBIE
npeBpaiienus. Ilepron noypacmnaia aTOMHBIX A1ep.

SnepHble peakuuu. 3aKOHBI COXPaHEHMsS 3apsAIOBOrO M MacCOBOTO YHCE.
DHeprus CBs3W aTOMHBIX sigep. CBA3b MacChl M SHEPruy. Peakiuu CHHTE3a M
nenenus anaep. Microunuku sHepruyn ColHia u 3BE31.

SlpepHast sHepreTuka. JleWcTBHs paJMOAKTHBHBIX H3nyqum/1 Ha JKUBBIE
OpraHu3MBl.

JMemoncmpayuu.

1. CHeKTphI U3IIy4EeHUS U MOTTIOLIECHMS.

2. ChoekTpsbl pa3inu4HbIX Ia30B.

3. CrexTp BOLOpOLA.

4. HaGmoneHue TpekoB B KaMepe BuiibcoHa.

5. PaGora cyéT4yrKa MOHU3UPYIOIIUX U3ITyYECHHH.

6. Permcrpanus u3rydeHHs IpUPOIHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnsie padomol 1 ORLINILL.

1. HaGmroeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyYCHHS.

2. HccnenoBanue TpeKoB: M3MEpEHHE 3HEPIrUM YacTHIBI IO TOPMO3HOMY

nyTH (1o ¢ororpadusm).

3. H3MmepeHue paguoakTUBHOrO (hOHA.

IToBTOpPUTEJIHbHO-00001IAIOIINH MOXYJIb.

IToBTOPHUTENBHO--00001AOIINH MOLY b IIPEAHA3HAYEH VIS CHCTEMAaTH3allui
U 00O0OINeHHs NPEOMETHOTO  COJEp)KaHWs M ONbITa  JEATeIbHOCTH,
NpHOOPETEHHOTO IIPH M3y4YEeHUHU BCero Kypca (GM3MKH, a TaKKe Ui IMOArOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY 5K3aMeHy II0 (u3uke I O0O0ydaroluxcs,
BBIOPABIIHMX 3TOT y4eOHBIN IpeaMeT. .

ITpy u3ydYeHWH AaHHOTO MOIYJIS Pealu3yIOTCsA M CUCTEMATU3UPYIOTCS BHIBI
IeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECII€YMBAETCSA NOCTHIKEHUE IPEIAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEeMBIX  pe3ylbTaToB  oO0ydeHHs, (opMupyercs
€CTeCTBEHHOHAYYHass TPaMOTHOCTh: OCBOEHHME HAyYHBIX METOIOB HCCIIEIOBAHMS
ABIICHUI TPHPOIBI M TEXHUKH, OBJAJCHHE YMEHUSAMU OOBACHATH (U3UYECKHUE
SBJIEHHs, IIPUMEHSs IIOJy4YeHHBle 3HAHUSA, pellaTh 3aJayd, B TOM YHCIE
Ka4eCTBEHHBIE 1 SKCIIEPUMEHTAIbHBIE.



TIpUHIUNAATBHO AESTENbHOCTHBIA XapakTep JaHHOTO pasfiefla pean3yeTcs
32 CY4ET TOro, YTO OOydarouuecs BBIIONHAIOT 3aJaHUsi, B KOTOPBIX MM
IpeIaraeTcs:
Ha OCHOBE IIONYYEHHHIX 3HAHWH paclo3HaBaTh M HAy4HO OOBSCHATH
bHu3HYECcKye ABJIEHMS B OKPY KalOIIel Mpupo/ie U MOBCEAHEBHOM JKU3HHY;
JCIIOJNB30BaTh HAyYHbIE METOIbI UCCIIeOBaHU (QU3MIECKUX ABJICHUM, B TOM
qyclie JJIs IPOBEPKHU TUIIOTE3 U MOJIyYEHHMS TEOPETUISCKUX BEIBOJIOB;
OGBACHATh HAay4Hble OCHOBBI Hambolee BaXHBIX NOCTIXKECHUH COBPEMEHHBIX
TEXHOJIOTHH, HaIpUMep, MPAKTHUECKOTO UCIIONB30BAHMUS PA3IUYHBIX HCTOYHHUKOB
SHEprUM Ha OCHOBE 3aKOHA IPEBpAIeHUs U COXPAHEHHs BCEX M3BECTHBIX BHIOB
SHEpPrHuH.

ILIAHUPYEMBIE PE3VJBLTATHI OCBOEHHSI INPOTPAMMBI IO
®U3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHMSA

M3yuenne GU3MKH HA yPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus HaIpPaBIeHO
Ha JOCTIYKEHHE JTIMYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTeNIbHBIX
pe3yJIbTaTOB.
B pesynbraTe u3y4deHus (GU3UKU HA yPOBHE OCHOBHOI'O o011ero 06pa3oBaHus

y obyuarorerocs OyIyT chOpMHPOBaHbI CJIEMYIOIINE JTHIHOCTHBIE Pe3yIbTaThl B

YacTHU:

e 1) maTpHOTHYECKOr0 BOCIIMTAHMS:

e — MpOSBIEHHE MHTEPECa K MCTOPUH U COBPEMEHHOMY COCTOSHMIO POCCHHCKOM
bu3nIeCcKOil HayKy;

e — IIEHHOCTHOE OTHOIIEHKE K JOCTH)XEHHUAM POCCUHCKUX YIEHBIX--()DU3UKOB;

e 2) rpa’KAaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

e — FOTOBHOCTH K aKTHBHOMY YYacTHIO B OOCY>XI€HHH OOLIECTBEHHO 3HAYHMMBIX
U OTHYECKUX IpoOJieM, CBSI3aHHBIX C IPAKTHYECKMM IPUMEHEHHEM
JOCTHXKEHUH PU3uKH;

e — OCO3HAaHHE BAXHOCTH MOPAITBHO--3TUYECKUX IPUHIUIIOB B HEATEIBHOCTH
y4EHOTO; '

e 3)3CTEeTHYECKOro BOCIIUTAHMS:

e — BOCIPHATHE SCTETHYECKUX KauecTB (PU3UYECKOM HayKH: €€ rapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, IAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

e — OCO3HaHHE IEHHOCTH (U3WUECKON HayKM KaK MOILHOIO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBEI Pa3BHUTHUS TEXHOJIOTWH, Ba)KHEHIIEH COCTaBIISIOLIEH
KYJBTYPBHI;



— pasBUTHe HAYYHOM JOGO3HATENHLHOCTH, WHTEPECA K HCCIeNOBATENbCKOU
IeSaTeNbHOCTH, |

5) ¢opmupoBaHHs  KyJALTYpPbl  3J0pOBbS M 3MOIHOHAJILHOIO
6JIATONOTY Y s:

— OcO3HaHWe LIEHHOCTH Oe3omacHOro obOpas3a JXM3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHPE, Ba)XHOCTH IIpaBUI O€30MacHOro IOBEAEHMS Ha
TpaHCIIOPTe, Ha JOpOrax, ¢ SIEKTPHYECKUM M TEIUIOBBIM 000pYHOBaHHEM B
JOMAIITHUX yCIIOBUSAX;

— cOpPMHPOBAHHOCTh HaBBIKa pediekcuy, IPU3HAHHE CBOEro IpaBa Ha
OMIMOKY M TaKOT'O Xe IIpaBa y Apyroro 4eioBeKa;

6) TpyAOBOro BOCIIMTAHMS:

— aKTHBHOE ydYacTHe B pELICHWH PAKTHYECKMX 3a1a4 (B paMKaX CeMBH,
06pa3oBaTeNBHON  OpraHu3alldy, TOpOJAa, Kpas) TEXHONOTMIECKOH M
COLMANbHOM HAIpPaBIeHHOCTH, TPeOYIOIMX B TOM 4HCIE M (QU3MYSCKUX
3HAHUMH;

— WHTepec K IIPaKTUYECKOMY U3yYCHHUIO IPOhecCrii, CBA3aHHBIX C (PU3HKOM;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHHUSI

— opUeHTaUus Ha NpUMEHeHUe (QU3MYECKMX 3HAHWH 17 pelICHHA 3a7ad B
00acTH OKpYJKarollleil cpempl, IUIAHUPOBAHMS IIOCTYIKOB M OLCHKHM HX
BO3MO>KHBIX ITOCIIEICTBHH ISl OKPY KAIOLIEH CPebl,

— OCO3HaHME TII00AIBPHOTO XapakTepa JKOJOTMYECKHX NpoOJeEM U IyTei HX
pelIeHus, '

8) aganTanuMu K H3MEHSIIOIMMCS YCIOBHSIM COLHMAJLHON M NPUPOXHOI
cpenbl:

— HoTpeGHOCTh BO B3aMMONCWCTBHU IIPH BBINONHEHWH HCCIENOBAHHA H
IPOEKTOB (PU3MYECKON HANPABIEHHOCTH, OTKPHITOCTH OMNBITY W 3HAHUAM
IpYyTHX;

— MOBBIIIEHHE YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 MNPaKTHYECKYIO
IesITeTbHOCTD;

— HoTpe6HOCTH B (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM 4HCIie POPMYITUPOBATH
UZEH, IOHATHS, TUIIOTE35I 0 PU3MIECKIX O0BEKTaX U ABICHUAX,

— 0CO3HaHKe Je(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00/1aCTH
bU3UKY;

— IUIaHWPOBAaHHE CBOErO pAa3BUTHS B IPUOOPETEHHH HOBBIX (DH3MYECKHUX
3HAHM;

— CTpeMJICHHEe aHAJIU3UPOBATh U BELSIBIIATH B3aMMOCBSA3H IPHPOIbI, 001IECTBa U
SKOHOMHKH, B TOM YHCIIE C UCIIOIB30BaHNEM (PU3NIECKUX 3HAHHIA,

— OLIEHKa CBOMX JeHCTBMIl C ydYéTOM BJIMSHHS Ha OKpPYXAOIIyIo Cpemy,
BO3MOXHBIX [NI00AJIBHBIX [TOCIIEACTBUM.



METAIIPEAMETHBIE PE3YJIbTATbI

B pesynbTaTe OCBOEHHS IPOrpaMMBbI IO (U3HKe Ha ypPOBHE OCHOBHOTO
o61ero o6pazoBanus y obydarormerocst OymayT c)oOpMUPOBaHEI MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIOYAMOLIYE [I03HABATEIbHEIE YHUBEPCAIIbHBIE Y4COHbIS IeHCTBHS,
KOMMYHHKATHBHBIE  YHUBEpCAlbHBlE  y4eOHble  JCWCTBUS,  PEryJATHBHBIC
YHHUBEpCAJIbHbIE yUeOHbIE NEHCTBHS.

Io3HaBaTeIbHBIE YHUBePcaIbHbIe YUeOHbIe NeiiCTBUS

BasoBble Jloruyeckue AeicTBUA:

BBISBIATD M XapaKTepH30BaTh CYyLIECTBEHHbIE IPU3HAKH OOBEKTOB
(ssBneHUN);

yCTaHABJIMBAThH CYLIECTBCHHbIN MPH3HAK KIACCH(DUKALMK, OCHOBaHMS UL
0000IIeHNs 1 CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PacCMaTpUBAaeMBIX (haKTax,
IAHHBIX U HaOJIOJEHHSX, OTHOCAIINXCS K (DU3UIECKUM SIBIICHUSM,
BBISBIIATh NIPUYMHHO--CIIEICTBEHHBIE CBSA3M IIPH M3YYEHHH (QU3HYECKHX
SIBJIEHHI M IIPOIIECCOB, AENaTh BHIBOJBI C UCIIOIb30BaHUEM JEIyKTHBHbBIX
Y MHIYKTUBHBIX YMO3AKJIIOUCHUH, BBIABUIATh TMIIOTE3BI O B3aHMMOCBS3SIX
(GI3MUECKUX BEINYHH;

CaMOCTOSATENILHO BLIOMpATh CIOcO0 pelneHus Yy4deOHON Qusnyeckon
3a7aun (CpaBHEHHE HECKOJbKMX BapHaHTOB pelleHus, BBIOOp Hauboiee
MOAXOMASAIIErO ¢ YyYETOM CaMOCTOSTENBHO BBIIEICHHBIX KPUTEPHEB).

Ba3oBblie ucciieoBaTe/bCKHe JedcTBU:

HCIIOJIE30BaTh BOIIPOCK KaK MCCIEA0BATEIbCKAN HHCTPYMEHT IIO3HAHNUA,
IPOBOIMTH IO CAMOCTOSATENFHO COCTABIEHHOMY IIJIaHy OIIBIT, HECJIOKHBIN
Qu3MYeCcKuil OKCIIEPUMEHT, HeOONBIIOe HCCIeOBaHHEe (QU3NIECKOro
SIBJICHUS; __

OIlCHMBAaTh HA NPHUMEHHMOCTH M JOCTOBEPHOCTb HMH(GOPMALMIO,
IIOJIYYEHHYIO B XOJIl€ UCCJIEJOBAaHUS UJIU SKCIIEPUMEHTA,

CaMOCTOSATENBHO (HOPMYJIUPOBaTh 0000IIEHUS U BBIBOABI 110 PE3yIbTaTaM
IIPOBENEHHOTO HAOMIOEHH, OIIbITa, UCCIIENOBAHMS, ,
IPOrHO3MPOBAaTh BO3MOXKHOE JalbHelInee pa3BUTHE  (QU3HYECKHX
IIPOIIECCOB, a TaKXXe BBIABUIAThH IPEAIONOKEHUA 00 MX Pa3BUTHH B HOBBIX
YCIJIOBUSX M KOHTEKCTaX.

PaGora ¢ undgopmanueii:



IPUMEHSATH pa3inYHble METOMBI, HHCTPYMEHTHI U 3aIlPOCHI NP IIOUCKEe U
oT60ope MH(GOPMALMK WA AAHHBIX C Y4ETOM IIPEUIOKEHHOH y4eOHOM
¢bu3uIecKoil 3a1a4y;

aHANM3UPOBATh, CUCTEMATU3UPOBATh ¥ MHTEPIPETHPOBATh HHPOPMALIHIO
pa3IMYHBIX BUIOB B (OPM IIPe/ICTABIEHNUS,

CaMOCTOSATENILHO  BLIOMPATh ONTUMAIBbHYIO (GOpPMY IPENCTABICHHS
uHGOPMALMM W WUIOCTPHPOBATh pellaeMble 3a1aud  HEeCI0XHBIMU
cxeMaMH, JHarpaMMaMHy, HHOM rpaduKoil ¥ UX KOMOMHALMAMM.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIe yIeOHbIe IeHCTBHS:

B XOfle 0OCYXJeHHs y4eOHOro MaTepuaia, pe3ysbTaToB JabOopaTOPHBIX
paboT M IIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYXIaeMON TeMBI 1
BBICKA3bIBAThL HUIEH, HalleJeHHbIe Ha peIIeHHE 3alauyd M IOAIepKaHue
OaroXkenaTeIbHOCTH OOILEHMS;

COIIOCTABIIATh, CBOM CYXIEHHS C CYXAEHHSAMH JIpYyTdX YYaCTHHKOB
auajora, OOHapy »KMBaTh Pa3Inire U CXOACTBO IIO3MIIUH,

BEIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCEMEHHBIX TEKCTaX;

My 6IMYHO MIPEACTABISITE Pe3yIbTaThl BHIOTHEHHOTO (GU3MIECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAaHMUS, [IPOEKTA);

IOHMMAaTh M  MCIOJB30BaTh  IpENMyIlecTBA  KOMaHJHOM U
MHIVMBUAYAIbHOM pa0OThl TpPH pEIleHUH KOHKPETHOH (HM3HYECKOM
IpO0OJIEMBI;

IPUHAMATH LEJId COBMECTHOM JeATeIbHOCTH, OPraHU30BBIBATh JEHCTBUSL
0 e& IOCTH)KEHHUIO: paclpelelsiTh pOJH, OOCYyXJaTh IPOLIECCH U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKHX JIFOJIEH;
BBIIONHATB CBOIO YacTh PabOTHI, JOCTUIas Ka4eCTBEHHOIO pe3yJbTara II0
CBOEMY HANpaBJICHUI0 W KOOPAWHHPYS CBOM JEHCTBUA C IpYyTMMHU
YJIeHaMU KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI NMPOAYKT IIO KPHUTEPHUAM,
CaMOCTOSATENBHO ChOPMYTHPOBAHHBIM YYACTHUKAMH B3aHMOIEHCTBHSI.

PerynssTHBHBIE YHHBepCcaJdbHbIE y4eOHbIE AeHCTBHSA

Camoopranuszauus:

BBISBJIATH IIPOOJIEMBI B )KU3HEHHBIX M YUeOHBIX CUTYaIUsX, TPeOyrommx
IUTS pelreHus pu3ndecKux 3HaHUM;

OPHEHTHUPOBAaThCA B  PAa3UYHBIX I[OAXOJaX IPUHATHS  PpelIeHUuHR
(MHOUBUAYaAbHOE, TPUHATHE pEIleHUs B TpyIle, NPUHATHE PpeIIeHUN
IpyIIoi);



CaMOCTOSTEIBHO COCTABIATH AJITOPUTM pelIeHUs] (PU3MIEeCcKOH 3a1a4u Ui
[UIaHA HCCIENOBAHMS C YYETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATE Mpe/laraeMble BApUaHThl peLIeHUH;
JeJiaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIIECHHE.

CaMOKOHTpOJIL, SMOIIHOHAJIbHbIN HHTENJIEKT:

IaBaTh aJeKBaTHYIO OLIEHKY CUTyallly U IIpeAsararh IiaH e€ U3MEHEHHUS,
OOBACHATH IPHYUHBI  JOCTIDKCHHS (HEHNOCTHDKEHHS)  Pe3yJIbTaToOB
IEeSTEIBHOCTH, 1aBaTh OIIEHKY IIPHOOPETEHHOMY OIIBITY,

BHOCHTH KOPPEKTHBEI B JIEATENHHOCTE (B TOM YHCIE B XOJ BEINOJTHEHHUS
Gu3HMUECKOro WCCIe[OBaHMS WM IIPOEKTa) Ha OCHOBE HOBBIX
0OCTOSTENbCTB, M3MEHUBINMXCSA CHUTyaluil, yCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIIUX TPYAHOCTEM;

OLIEHHMBATh COOTBETCTBUE Pe3yJIbTaTa LICJIU U YCIOBHIM;

CTaBUTH ceOsl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIIOpa HIH JUCKYCCHH
Ha HayYHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHMS U JIOTHKY APYTOro;
IPU3HABATEH CBO& MPABO Ha OLIMOKY IIPU pellleHnH (PU3NYECKUX 3a1a4 WK
B YTBEP)KIIEHUSIX Ha HayYHBIE TEMBI M TAKOE XK€ IPaBo APyroro.

INPEAMETHBIE PE3YJIbTATbBI

K xoHIly o0ydyeHus B 9 Kjacce IpeIMeTHBIE pe3yJIbTaThl Ha 6a30BOM ypOBHE
IOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH y 00yYarOIUXCsl YMEHHM:

UCIIOJB30BaTh IOHATHSA: CHCTeMa OTC4éTa, MaTepHallbHas TOYKa,
TPaeKTOPHsI, OTHOCHTEIIFHOCTh MEXaHWYEeCKOIo ABIKEHMS, AehopManus
(ympyras, Iutactudeckas), TpeHHE, LEHTPOCTPEMHUTENBHOE YCKOPEHHE,
HEBECOMOCTh U IIeperpy3KH, LEHTP TKECTH, aOCONIOTHO TBEPHOE TElo,
IEHTP TSOKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHe KonebaHus U
BOJIHBI, 3BYK, HH(pa3sByK U YJbTPa3ByK, 3JIEKTPOMAarHWUTHBIE BOJIHBI,
IIKaJia 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AlIbHO30PKOCTb,
CIIEKTPBI UCITyCKaHUS U IIOTJIOICHHUS, albda-, 6eTa- U raMMa-u3IydeHus,
H30TOIIbI, siIepHasi HepreTHUKa,

pasnuYaTh sBJICHUA (paBHOMEPHOEC M HEPaBHOMEPHOE IIPsAMOJIMHEIHOE
IOBIDKEHHE, PaBHOYCKOPEHHOE IPSMOJMHEHHOE IBIXEHHE, CBOOOIHOE
najeHue Tejl, paBHOMEPHOe JIBMKEHUE 0 OKPYXKHOCTH, B3aUMOJIeHCTBHE
TeJ, peaKTHUBHOE MBIDKEHHUE, KoyieOaTellbHOe ABMKEHHE (3aTyxaroliue U
BBIHY>KJACHHBIE KOJeOaHus), pe30HaHC, BOJIHOBOE IBMIKEHHE, OTPakKeHUE
3ByKa, NIPSIMOJUHEIHOe paclpoCTpaHeHHe, OTpakKeHHe M IIPeIoMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTpaXKeHHe CBEeTa, pa3yiokeHue Oeyioro ceeTa B
CIHeKTp M CJOXEHHE CIeKTPaJbHBIX I[BETOB, JUCIEPCUS CBeTa,
eCTeCTBeHHasl paJrOaKTHBHOCTh, BOZHHKHOBEHHE JIMHEHYATOro CIIeKTpa



M3JTy4YeHHs) TI0 OIMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIbITOB,
JIEMOHCTPUPYIOIIHX JaHHOE (PHU3MIECKOE SBICHUE;

pacIIO3HaBaTh IIPOSBIEHME U3YYeHHBIX (M3WIECKUX SIBICHHH B
okpyXarouieM Mupe (B TOM dYucie (GU3UYECKHe SBICHHUS B IIPUPOJE:
NPWIKBEI ¥ OTJIUBBI, ABIOKeHHE ITaHeT CONHEYHON CUCTEMBI, PEaKTUBHOE
JBU)KEHUE JKMBBIX OpraHM3MOB, BOCHpHATHE 3BYKOB JKMBOTHBIMH,
3eMJIeTpsCEHHe, CeficMUYecKre BOJIHBI, LyHaMH, 05XO, IBeTa Tell,
ONITHYECKUE SIBJECHUS B INPHUPOJE, OMOJIOrMYecKoe AEHCTBHE BHIUMOTO,
yIBTPa(HOTEeTOBOr0 M  PEHTTEHOBCKOTO —M3IMy4deHHH, eCTeCTBEHHBIH
panuoakTUBHBINA ()OH, KOCMUYECKHE JIyYd, pPaJHOaKTUBHOE MH3JIyYCHHE
NPUPOAHBIX MHHEPANOB, [eHCTBHE PpaJWOAKTUBHBIX H3IyYCHHH Ha
OpraHM3M 4eJOBeKa), IPH ITOM IIEPEBOAUTH IMPAKTUYECKYIO 3ahady B
y4eGHYIO0, BBINENATH CYLIECTBEHHBIE CBOMCTBA (NMPH3HAKH) (U3UIECKUX
SIBJICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBICHHUS, UCIONb3Ys
dusnyeckre BENUYUHBI (CpelHss M MIHOBEHHAas CKOPOCTh Tela IpU
HEepaBHOMEPHOM IBIDKCHHH, YCKOPEHHE, INEPEMEIICHHe, IyTh, YIJIOBas
CKOPOCTb, CHJIa TpPEHHS, CHJa YNPYIOCTH, CHJIa TSIKECTH, YCKOpEHHE
cBOOOIHOrO MajeHHs, BeCc Tela, WMILyJIbC Tejla, KMIIyJIbC CHIIHI,
MeXaHHuecKass paboTa W MOIIHOCTh, IIOTCHLHMAbHAs JHEPrus Tena,
HOJHATOrO HaJ MMOBEPXHOCTHIO 3eMJIH, NOTEHLMANbHAS 3HEPrHs CHKATON
IPYXXMHBI, KAHETHYecKas OSHEeprus, IIOJHas MeXaHWYecKas JHeprus,
IIEpUOJ] ¥ YacTOTa KoJieOaHuii, IMHA BOJIHEI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTH CBETA, MOKa3aTelb MPETOMIICHUS CPEMbl), IPH OMUCAHHH
NPABHIBHO TPAKTOBaTh (PU3UMUECKHH CMBICI HCIIONB3YEMBIX BEJIUYHH,
0003HaueHNs] M eIVMHULLI (U3NYECKHX BENUYMH, HAXOAUTH (POpMYIEI,
CBSA3BIBAIOIIME JaHHYIO (PU3MUECKYIO BEIMYUHY C APYTMMH BEIHMYHHAMH,
CTPOHTD IPa)UKU M3yUSHHBIX 3aBUCUMOCTEN (PU3MIECKUX BEIMYHH,
XapaKTepu30BaTh CBOICTBa Tell, (U3MYECKHE SBIEHHMA M IPOLECCHI,
UCIIONIBb3YS 3aKOH COXpaHEHWs SHEPruH, 3aKOH BCEMHMPHOIO TATOTEHHS,
NPUHIMII CYMEPIIO3UIUN CHJI, TNPUHIUI OTHOCHUTENFHOCTH Il anmies,
3aKOHBI HEBIOTOHA, 3aKOH COXpaHEHHUs MMITYJIbCa, 3aKOHBI OTPAXKEHHUSA U
IpEeJIOMJIEHHSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsI0BOr0 ¥ MacCOBOIO YHCEN
IpU ANEPHBIX PEaKUUsX, IPH 3TOM JaBaTh CIOBECHYIO (OpMYIHUPOBKY
3aKOHA U 3alMCHIBATh €r0 MaTeMaTHYecKoe BEIPaKEHHUE;

OOBACHATh (PU3UUYECKUE TPOLIECCHl U CBOWCTBA TeENl, B TOM YHCIE U B
KOHTEKCTE CHUTYaIldil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABIIATE
NPUYHUHHO--CJIECTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHME U3 2-3



JIOTHYECKUX IIaroB ¢ Oomopod Ha 2—-3 HM3y4YEHHBIX CBOKMCTBA (PU3UYECKUX
ABJICHUM, (PU3UYECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3amadM (ONMHUpAlOUIFecs Ha CHCTeMy H3 2-3
ypaBHEHUi1), UCIOJB3YsI 3aKOHBI U (OPMYJIBL, CBS3BIBAIONIHE (HU3UIECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCIIOBHS 3aJa4yd 3alUChIBaTh KpaTKoe
yCJIOBHE, BBIABIATH HEIOCTAIOIINE I W30BITOYHBIE NaHHBIC, BEIOHMpATh
3aKOHBI U (hOPMYJIBI, HEOOXOIUMBIE JJISI PEIIeHUs, IIPOBOJUTh PACUETHI U
OLICHUBATh PEATHCTUYHOCTh IOJYYCHHOTO 3Ha4YeHHUs (OU3UIECKOM
BEJINYUHEI;

pacro3HaBaTh NPOOJEMBI, KOTOpPBIE MOXHO PEIIUTh IIPH ITOMOIIH
GU3NYECKNX METOIOB, HCIONB3YyS OIHCAHUE HCCIeIOBAHMS, BBIIEIATH
IpoBepsieMoe IPEAINONIOKEeHNe, OIeHWBaTh IPaBUIBHOCTh IIOPSIKA
IPOBEICHUSI HUCCIENOBaHUsS, [eJIaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJFOAEHHUM U OIIBITOB; '

IPOBOIUTH OMBITBI IO HAOMIOAEHUI0 (U3UYECKHX SBICHHHA WM
(pu3nuecKuX CBOMCTB Ten (M3ydeHHEe BTOpOro 3akoHa HpioToHa, 3akoHa
COXPaHEHHUs DHEPruM, 3aBUCHMOCTH Iepuoja KojJeOaHWU NPYXKHMHHOIO
MasTHHKa OT Macchl Ipy3a U >KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aMIUTUATY Bl MaJIBIX KosieOaHUM, IPSIMONIMHEITHOE paclpoCTpaHEH e CBETa,
pasnoxxeHue 0eloro cBera B CIIEKTp, U3yYEeHHE CBONCTB H300paKeHHS B
TIOCKOM 3€pKale ¥ CBONCTB M300pakeHMs MHpenMeTa B cobuparomeit
JMH3€, HaONIOJEHUE CIUIOUIHBIX W JIMHEWYATHIX CIIEKTPOB H3IYYECHHMS):
CaMOCTOATENBHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOro HaGopa
o0OpyZOBaHMs, OIMCHIBATH XOJ  ONbITA © €ro  pe3yJbTaThl,
(opMyIHPOBAThH BBIBOJIBL;

IPOBOJUTE NPH HEOOXOAMMOCTH CEPUIO IPSMBIX H3MEPEHHH, OIpeaess
CpemHee 3HAYEHHWE M3MepsAeMOd BeNUYUHBI ((OKyCHOE pacCTOSHHE
cobuparomieli JMH3BI), OOOCHOBBIBATH BBIOOp CIOCO0a H3MEPEHHS
(u3mepuTenpHOrO NpPHbdopa);

IPOBOJUTH HCCIIE[OBAaHUE 3aBHUCHUMOCTEM (DH3HUYECKMX BEIUYMH C
MCIIOJIE30BaHMEM MPSAMBIX H3MEpeHHi (3aBHCUMOCTh IyTH OT BPEMEHH
IpH PaBHOYCKOPEHHOM [BIDKEHHM O€3 HadalbHOW CKOPOCTH, MEepHoia
Koje6aHUl MaTeMaTHIecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBHCHMOCTHU
yIJla OTPaXEHHs CBETa OT yIyla IajJeHHs M yIJa IpeJIOMIeHHs OT yria
NajeHys): IUIaHUPOBAaTh HCCIIENOBaHHUE, CAMOCTOSATENBHO COOMPATh
YCTaHOBKY, (HUKCHUpPOBAaTh pe3yJbTaThl IONYYEHHON  3aBHCHMOCTH
(GU3MYECKUX BETUYMH B BUAE TaOJMI[ M I'padUKOB, JENaTh BBIBOABI IO
pe3yibTaTaM HUCCIIeOBaHUS;



IIPOBOJUTL KOCBEHHBIE M3MepeHHs (GH3UYECKMX BENUYIHH (CpemHss
CKOpPOCTb M YCKOpPEHHE Tella IIpM PaBHOYCKOPESHHOM JBH)KEHUH,
yCKOpeHHe CBOGOIHOIO TajeHus, XKECTKOCTb MPYXUHBI, K03(DOHIMEHT
TPEHUSI CKOJBXEHHs, MeXaHW4YecKas pabdoTa M MOIIHOCTb, 4YacToTa H
Iepron KoJieOaHWii MaTeMaTHYecKoro M IPYXHMHHOIO MasTHHUKOB,
ONTHYECKass CHJa COOMparollei JMH3bI, paXUOaKTUBHBIA  (OH):
IUIAaHKPOBATh H3MEPEHUsI, COOMpaTh S3KCIIEPHUMEHTANbHYIO YCTAaHOBKY H
BBIIIOJHATh M3MEPEHUs, Cliedys IPeAT0KEHHON MHCTPYKIMH, BEIYHCIIATh
3HAuUeHUe BEeJIUYMHBI U aHAIH3UPOBATEH MOMyUeHHbIe pe3yIbTaThl ¢ YUETOM
3aJTaHHON MOTPEIIHOCTH U3MEPEHUN;

COOJIIONATH MIPaBUiIa TEXHUKH 0E30MacHOCTH IIpU paboTe ¢ 1abopaTopHBEIM
000pyAOBaHUEM;

pa3iuYaTh OCHOBHBIC IIPU3HAKA H3YYEHHBIX (QHM3HYECKMX MOJEINEH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TENIO, TOUEUHBIM HCTOYHHK
CBEeTa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAas
MOJIeJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh [PUHLHAIGI OEHCTBHA H3YYEHHBIX IpHUOOPOB M
TEXHHYECKUX YCTPOMCTB C OIOpOM Ha HX omnMcaHus (B TOM 4HCIE:
CIIMIOMETP, AATYMKH IIOJOXKEHUS, PACCTOSIHUS M YCKOPEHHs, DaKera,
9XOJIOT, OYKH, IIepUCKON, (QoToamnmapaT, OITHYECKHE CBETOBOJIEI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuHiIbCcOHA), HCIONB3Ys 3HAHHA O
CBOMCTBaxX (U3WYECKHUX SBICHUA W HeoOXomumble (usndecKre
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBI U CXeMaTUYHbIe PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENbHBIX NPUOOPOB M TEXHOIOIMYECKHUX IIPOLECCOB
IpPH pEIIeHHH Y4eOHO--TIPaKTHUYECKUX 3a]a4, ONTHUYECKHE CXEMBI I
ITOCTPOCHMS M300pakeHU B INIOCKOM 3epKajie U coOuparolieil TuHse;
MPUBOIAUTE  IpUMepsl  (HaXxomuTh MWHGOpPMAIMIO O  IpHUMepax)
MIPAKTUYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHUA B IIOBCETHEBHOU
KU3HM I oOecreueHns 6e30IacHOCTH Py oOpallleHuH ¢ IpubopaMu U
TEXHHYECKUMH YCTPOMCTBaMH, COXpaHEHHUS 3IO0POBbS U COOJIOACHHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYXKaIOIIeH cpene;

OCYIIECTBIITh MOWCK HH(opMaruu (QU3NIECKOro COAepKaHUSA B
WHTepHETE, CAMOCTOATENBHO (POPMYJIUPYsI TIOMCKOBBIN 3aMpoc, HAXOIUTh
IIyTH OIpeJeseHHs JOCTOBEPHOCTH IMOJlyueHHOW MH(pOpMaIi Ha OCHOBE
UMEIOIINXCS 3HAaHUN U JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IIPH BBITIOJHEHUH YYeOHBIX 3aJaHUH HayYHO--IIOMYJISIPHYIO
auTepatypy (U3MUYECKOro COIEp)KaHWs, CIPaBOYHBIE MaTepHalbl,



P

pecypcel cetu VIHTepHeT, BiaieTh MpuéMaMi KOHCIIEKTUPOBaHUS TEKCTa,
npeoOpa3zoBaHus HHGOPMAIIH U3 OTHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
co3IaBaTh COOCTBEHHBIE ITMCHMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHpOpMaMM W3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOrO COJepIKaHUs,
MyOJIUYHO MPEICTABISATH Pe3yIbTATHl MPOSKTHOMN WIIN UCCIIe0BATENHCKOM
IOeSTeNbHOCTH, TPH OSTOM TIPAaMOTHO  HCIIONIB30BaTh  M3Y4EHHBIH
NOHATUHHBIA anmapaT H3ydaeMoro paszgeiia (U3UKA U COIMPOBOXKAATH
BBICTYyIUIEHHE IIpe3eHTanueld ¢ Yy4€ToM OcCOOEHHOCTeH ayIuTOpUU
CBEPCTHHKOB.
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