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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUSA
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanust yueOHoro npeamMera «Ousnkay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIHI0 H3YYCHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeaMmera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uke ycTaHaBIMBAET pacrpesesieHue yueOHOro MmaTepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[Iporpamma mo ¢Qusuke paspaboTaHa ¢ LEIbIO OKa3aHUS METOAUYECKOM
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

dusnka gBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHbIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OU0Ioruel, acTpoHOMUEH U (U3UUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAyYHYIO0 KapTHHY MHUpa, NPEJOoCTaBiIseT HauOoJiee sSCHbIE
0o0pasipl MPUMEHEHUs] HAyYHOIO0 METOJA MO3HaHMsI, TO €CTh Crocoda MOIydYeHHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OpHa M3 rIaBHBIX 33734 (PU3MUECKOro 00pa3oBaHUs B CTPYKType OOILero
0o0pa30BaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMU, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSATH SIBICHHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konnenmum mnpemnogaBanust ydeOHoro mpeamera «Dusmka» B
oOpa3oBareibHbIX oOpraHuzanusx Poccuiickoii  @epepauuu, pean3yrOMHUX

1okAEHOBHRESH :n0QBIE0RA3RBATEIbHBIE  IPOIPAMMBI,  YTBEPXKAEHHOM  pelIeHUEM
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Koserun MunuctepcTa npocsenieHusi Poccuiickoit @enepanuu (IpoToKos oT 3
nekadbps 2019 r. Ne [TIK4BH).

Heaun uzyyenus Gpusuku:

e TMpUOOpETEHHWE HHTEepPeca U CTPEMJICHUS OOYYaIOIUXCS K Hay4dHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (POpMUpPOBaHUE
UCCJIeI0BATEIBCKOTO OTHOIIIEHHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opmMupoBaHHEe HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHue MNpeACTaBICHUN O pOJIM (PUMKHU I Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHC TMPEACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodeccroHanbHON AESTENbHOCTH, CBSI3aHHON C (DU3MKOM, MOArOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3TUX Iejed MmporpaMMmbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

e TMpuOOpeTeHHWE 3HAHWUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJICKTPUYECKHX, MAarHUTHBIX W KBaHTOBBIX
SIBJIICHHSIX

e MPUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBSCHATH (PU3HUECKUE SBJICHUS C
WCITOJTh30BAaHUEM TTOJTYYCHHBIX 3HAHUA;

e OCBOCHHE METOJOB PEIICHHWS TMPOCTEHINMX pacuéTHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecknx MoJIeTIeH, TBOPUYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOJFOAATh MPUPOTHBIC SBJICHHS W BBITIOJHSATH OIBITHI,
nabopaTopHble pabOTBI M OKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

e OCBOEHHE TIPUEMOB pabOTHI ¢ MHPOPMANHEH (PUINIECKOTO COACPKAHUSA,
BKJIFOYasi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (DU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO CO cepamu MPoPecCHOHATEHON NeATeTLHOCTH, CBSI3aHHBIMU
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIl ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
obpazoBanus otBoautcs 306 gacos: B 7 kimacce — 102 yaca (3 gaca B Hezemio),
BKJTIOYAs JIaOopaTOpHBINA MpakTHKYM 34 daca; B 8 kimacce — 102 gaca (3 gaca B
HEJIEITI0), BKJIF0Yas JJabopaTopHbIN MpakTukyM 34 yaca; B 9 kimacce — 102 gaca (3
yaca B HEJIEII0).
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Conmepxxanne wmonynsa «llpaktukym 1o (¢u3MKe» HampaBlIe€HO Ha
(GopMUpOBaHUE  €CTECTBEHHO-HAyYHOM  IPaMOTHOCTH  OOydYaloIIHUXCS |
OpraHM3aluio H3y4yeHUs (U3MKU Ha JACITEIbHOCTHOW OCHOBE, (POPMHpPOBAHUS
UHTEpECca K MPEeAMETY, MPaKTUYECKUX HaBBIKOB pabOThl ¢ mpubopamu. B moayne
«IIpakTHKyM 1O (QU3MKE» YUUTHIBAIOTCA BO3MOXHOCTH Y4e€OHOro IpeaMeTa B
peanuzauuu TpedoBanuit OI'OC OOO k 1IAaHUPYEMBIM JUYHOCTHBIM U
METanpeJIMETHbBIM pe3yJbTaTaM OOyuYeHHMs, a TaKXKe MEXKIPEIMETHbIE CBA3U
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETOo
o0pa3zoBaHUs.
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COJEPKAHUE OBYUYEHUA
9 KIIACC

Pa3zpnen 8. Mexannuyeckue siBJIeHHSI.

Mexannueckoe JBWKEHME. MarepuanbHas Touka. (Cucrtema oOTCUéra.
OTHOCUTENBPHOCTh MEXAHHYECKOTO JABWKEHHS. PaBHOMEpHOE NpPSMOIMHEWHOE
nBrkeHne. HepaBHOMepHOE mpsmosinHETHOE ABMkeHHe. CpeqHsis 1 MTHOBEHHAs
CKOpOCTb TeJa TP HEPAaBHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHelHOe JBKeHue. CBOOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTU. [lepumon u dactota oOpamieHus.
JIuneliHas u yriaoBas cKOpocTu. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

[Iepsoiii 3ak0H HeroToHa. Bropout 3akon HeroTtoHa. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyneprO3UIUKU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHUs: cujia TPEHUS! CKOJIbKEHU, CUjla
TPEHUS MOKOSI, IPYTUE BUIbI TPEHUS.

Cuiia TSKeCTU M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJIHOIO
nageHud. J[Bmxkenue mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HesecomMocTts u neperpysku.

PaBHOBecue maTepuaibHOM TOYKH. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHOM OChIO BpauieHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tena. 3menenne mMmiynbsca. UMmynbe chibl. 3aKOH COXPaHEHHUs
UMITyJIbCa. PeakTHBHOE IBUKEHUE.

Mexanudeckas paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsi3b 3HEpPTruM U padoThl. [loTeHIManbHas 3HEprus Tela, NOJHATOTO HaJl
IIOBEPXHOCTBIO 3eMiM. [loTeHIManbpHas sHeprus cxaTou npyXuHbl. Kunetnueckas
sHeprus. Teopema 0O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPI'Uu.

Hemoncmpavuu.

1. HaOmioneHne MEXaHMYECKOTO JBMXKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.

2. CpaBHEHHME IyT€ll W TPACKTOPUU JBHKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne cKopoCTH U YCKOPEHHUsI IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IBUKCHUS.

Habmronenue nBukeHus Tena no OKpyKHOCTH.

Habmronenne MexaHM4eCKUX SIBJICHHUM, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUHU OTHOCUTEIILHO

o v MW
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7. 3aBUCUMOCTb YCKOPEHHUS Tella OT MaccChl Tejla U JACHCTBYIOIIEH Ha HEro
CHJIBL.

8. HaOmronenue paBeHCTBA CUII PY B3aUMOJICHCTBUH TETI.

9. H3meHeHue Beca Tesa NpU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya nmnynbca npyu B3auMOJICUCTBUU TEI.

11. [IpeoOpazoBaHus SHEPTUH NTPU B3AUMOICHCTBUH TEII.

12. CoxpaHEHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJIEHCTBUHU.

13. CoxpaHeHHe UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aWMOJICHCTBUU.

14. HaGnroieHre peakTUBHOTO JABM>KCHHUS.

15. CoxpaHeHre MEXaHUYeCKON PHEPTUU MPU CBOOOIHOM MaJICHUU.

16. CoxpaHEeHHE MEXaHUYECKOW YHEPTUH NIPU ABUKEHUU TeJIa MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Ojsi pa3roHa W JajJbHEHUIIEr0 paBHOMEPHOTO
JIBIDKCHUS TIApUKA U TEJICHKKH.

2. OmnpeneneHne cpeHEe CKOPOCTH CKOJBXEHUsI OpycKa WIM JIBH)KCHUS
1IapyKa 10 HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHue yCKOpEeHUs Tejla NPU PABHOYCKOPEHHOM JIBUKECHHUHU T10
HAaKJIOHHOM IIJIOCKOCTH.

4. HccnepoBaHne 3aBUCHUMOCTH IMYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBKEHUH 0€3 HayaJlbHOM CKOPOCTH.

5. IlpoBepka ruUMoOTE3bl: €CIM TMPU PABHOYCKOPEHHOM [IBIDKEHUU 0O€3
Ha4yaJdbHOMW CKOPOCTH IYTH OTHOCSTCA KaK Ppsii HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIUHAKOBHI.

6. HccienoBanve 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.

7. Omnpenenenve KO3pHUIMEHTA TPEHUS CKOTbKCHHS.

8. Omnpenenenue )xECTKOCTU MPYKUHBI.

Ornpenenenue padbOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JBUKEHHUU TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. Ompenenienne  pabOTHl  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a ¢
WCITIOJIb30BAaHUEM HETOIBIKHOTO U TTOJIBIKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! SHEPTUU.

Paznen 9. Mexannveckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUIA: TIEPHUO]I,
4acToTa, aMIUIATYy1a. MaremMaTu4ecKuil U NPy KUHHBIN MasTHUKH. [IpeBpanieHue
SHEPTUHU TP KOJIeOATETHHOM JIBUYKCHUU.

3aryxaromue — kosneOaHusa.  BeiHykneHHele — koieOanus.  Pe3onanc.
Mexannueckue BodHBI. (CBOHCTBA MEXaHWYECKHMX BOJIH. [IpomonbHbie U
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nonepeyHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnuecKre BOJIHBI B TBEPJOM TeEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKoCTh 3Byka M BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Jlemoncmpayuu.

1. HaGmogenune koneGaHuii Ten TOJ JNEWCTBHEM CHIBI TSDKECTH M CHIIBI
YIPYTOCTH.
Hab6monenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenue BIHYXIEHHBIX KOJIEOaHUI U pEe30HaHCA.
PacnpocTtpanenue npoaoIbHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIN).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
ﬂaﬁopamopubw pabomul u onvimeol.
1. OmpexneneHue 4YacTOoThl M Tepuoja KoyieOaHWi MaTeMaTHYecKOro

MasTHHKA.

o v oA W

2. OmpezeneHne 4acTOThl U IEPHOJA KOJIeOaHU M MPYKUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU TEpUOJIa KOJIEOAHUN MOJABEIIEHHOTO K HUTU
rpy3a OT JUIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTHU MEPHOJIa KOJ€OaHUN MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHMOCTH IMEpUOJAa KOJICOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  MepHoja  KojeOaHui
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a M )KECTKOCTU MPYKUHBI.
7. V3MepeHue ycKOpeHUsi CBOOOHOTO MaJICHHUS.
Paznxen 10. D1eKTpOMArHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHuTHOE  ToJie.  OJIEKTpOMAarHuTHble  BOJHBL.  CBolicTBa
ANEKTpOMarHuTHeIX BodH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmosib3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoga cBeta. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETA.
Jlemoncmpayuu.
1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopmuwie pabomel u onvimel.
1. M3yyeHue CBOWCTB AJEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHIBHOTO
TenedoHa.
Pa3gen 11. CBeToBLI€ SIBJIEHHUS.
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JlyueBass  mogmenp  cBera.  Mcrounukm — ceera.  IIpsAmonmHEerHOe
pacnpoctpaHeHue cBeta. 3atMenust ConHna u Jlynsl. Otpaxkenue ceera. [lmockoe
3epKajo. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MpeaomiieHUs cBeTa. llonHOe BHYTpeHHee
OTpakeHHne cBera. VIcronp30BaHME IIOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop mydeit B mun3e. OnTudeckas cucrema goToarapara, MUKpOCKOIa
u Teneckorna. ['11a3 kak onTuyeckas cuctema. bam3opyKkocTs U JadbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Onbitel HeioToHa. CnoxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcus cBera.

Hemoncmpauyuu.

[IpssMonHEHOE pacTIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyyenue n300paxeHuit B MIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuuecknii CBETOBO/I.

Xop jtydeit B coOuparoliei JInH3e.

X0 1y4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyuenue n3o0paxeHU ¢ MOMOIIBIO JIUH3.

W X N Uk W DN RE

[Ipunuun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mogmens rinasa.
11. PaznoxeHnue 6enoro cBera B CEKT).
12. [lonydenue 6ey0ro cBeTa MpH CIOKEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuwvie padbomul u onvimol.
1. Hccnenoanue 3aBUCHMOCTH yTJIa OTPAXKECHUS CBETOBOIO Jiydya OT yrja
MaJICHUSL.
2. M3ydeHue xapakTepuUCTUK N300pakKeHUs MPeIMETa B IIIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCMMOCTH yTJIa NMPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJa
MaJICHUSI HA TPAHULE «BO3LyX—CTEKIIO».
4. TlomydyeHnne n300paxxeHH ¢ MOMOIIbIO COOMPAIOIIEH JTUH3BI.
Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI coOMparomen
JIUH3BI.
6. OMBITHI 110 Pa3TI0KEHUIO OEJIOTO CBETAa B CIIEKTP.
7. OnbITBl MO BOCHPUSTUIO LIBETA MPEAMETOB MPHU UX HAOIIOJCHUHM YEpe3
I[BETOBBIE (PHIIBTPHI.
Pa3gen 12. KBaHTOBLIE SIBJICHHUS.
Onwitel Peszepdopna u 1uraneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornoiieHne ceera atoMoM. KBaHThl. JInHEHYaThie CIEKTPBHI.
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PanuoaktuBHOCTh. Anbda, OeTa- U ramma-usiaydeHus. CTpoeHne aToMHOTO
saapa. HykimonHas wmoxaens aromHoro sapa. HW3orombel.  PagmoakTuBHBIE
npeBpauieHusd. [lepuoa nomypacnajga aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHbI COXPAaHEHHMs 3apsJ0BOTO M MAacCCOBOI'O YHCEIL.
DHeprusi CBA3M aTOMHBIX siaep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoiHIa U 3BE3I.

Anepnas sHepreTuka. JeWCTBUS pPaAUMOAKTUBHBIX HW3JIYYEHUN Ha KUBBIE
OpraHU3MBl.

Hemoncmpavyuu.

1. CHekTpbl U3JIyYEHHUS U MOTJIOIICHUS.

2. CreKTpsl pa3InYHbIX I'a30B.

3. Cnekrtp Bojopoja.

4. Habmronenue TpekoB B kamepe BuuibcoHa.

5. Pabota cuéTurka MOHU3UPYIOIIUX U3JTYYECHUH.

6. Perucrtpanus usnydeHust IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimeol.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTYUYEHHUS.

2. HccnenoBaHue TpEeKOB: M3MEPEHHE DHEPIMU YacCTHULBI MO TOPMO3HOMY

nytu (mo gororpadusim).

3. M3mepeHue paguoakTUBHOTO (hOHA.

IHoBTOpPHUTEILHO-00001AXO LM MOLYJIB.

[ToBTOpHTENHEHO-0000IAKOMINK MOAYJb MIPEAHA3HAYEH JJI CUCTEMATHU3aLUU
1 00001IEHUS TIPEIMETHOIO COIEPKAHUS U OIbITA IEATETbHOCTH, IPUOOPETEHHOTO
Opy U3YYEHHHM BCEro Kypca (pU3uMKH, a Takxke JUIsi NOATOTOBKM K OCHOBHOMY
rOCYJJapCTBEHHOMY JK3aMEHY MO (U3uKe aJis 00y4aroluxcsi, BHIOPABIIUX 3TOT
yueOHBII npeaMerT.

[Ipy n3ydyeHUn NAHHOTO MOXYJS PEaTU3yIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCA JIOCTUKEHUE MPEIMETHBIX U
METaNpEeAMETHbIX  IUIAHUPYEMBIX  pE3yNbTaTOB  OOy4deHHs, (POpMHUpPYETCS
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHMS
SBJICHUA TIPUPOIBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHHS, TPUMEHSAS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMINATBHO JEATEIbHOCTHBIN XapaKTep JaHHOTO pa3jielia peaiu3yercs 3a
CU€T TOrO, 4TO OOyUaIOUINeCs BBITOJIHAIOT 3a/IaHuUs, B KOTOPBIX UM IpeiaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHWUN pacrno3HaBaTh M HAYyYHO OOBSICHSTH
¢u3nyeckue sIBICHUS B OKPY>KAIOIIEH MpUpPOJIe U MOBCEAHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUHN, B TOM
YKCIIE JUIsl HPOBEPKH FMIIOTE3 U MOJYYEHHS TEOPETUUYECKUX BBIBOJIOB;
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O0OBSACHATH HaY4YHBIC OCHOBBLI HanOosiee BaXKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIIpUMCP, IIPAKTHYCCKOI'O UCITIOJIb30BaHU PA3JIMYHBIX HCTOYHHUKOB
OHCPIrur Ha OCHOBC 3aKOHA IIPCBpAIICHUA U COXPAHCHUA BCCX M3BCCTHBIX BHIOB

SHEPTUHU.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKu HA ypOBHE OCHOBHOrO OOLIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METAIIPEAMETHBIX M MPEMETHBIX 00pa30BaTeIbHBIX

pe3yabTaToB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B

JacTH:

e 1) MaTpUOTHYECKOr0 BOCIUTAHUS:

e - IIPOSIBJIICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

e - [IGHHOCTHOE OTHOIIEHHUE K JOCTHKCHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e -TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUHU OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
busnky;

e - OCO3HaHHE BAXKHOCTH MOPAJIbHO-3TUUYECKUX MPHUHILUIIOB B JACSITEIbHOCTU
YYEHOTI0;

e 3)3CTeTHYECKOr0 BOCIIUTAHUSA:

e - BOCIPUSTHE ICTETUUYECKUX KAueCTB (PU3NUYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

e - OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHI, Ba)KHEWINEH COCTABIISIIOLIEH
KYJbTYPHI;

e - pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, HMHTEpPECAa K HCCIEI0BATEIbCKON
NEeSITENbHOCTH;

e 5) dopMupoBaHus  KYJbTYPbl  3A0pPOBbSI W  JIMOUMOHAJBLHOIO
0J1aronmoyumsi:

e - OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBW 0O€30IaCHOTO TOBEACHHUS Ha
TpaHCHOpPTE, HA JOPOrax, C DJIEKTPUUECKHUM U TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - c(hOpMUPOBAHHOCTH HaBbIKA peIEKCUH, IPU3HAHUE CBOETO MPaBa Ha OIMIHUOKY
Y TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

e 6) TPYIOBOIO BOCIIMTAHUA:

e - AKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTHUUECKUX 3ahad (B pamMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U

nokyMeH GO ARBRQMoH AN PEBASHHOCTH, TPEOYIOIIHUX B TOM YUCIE U (PU3NUECKUX 3HAHUN;
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e - MHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO MPOECcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JOrHYE€CKOr0 BOCIIUTAHUA:

e - OpUEHTAIlMA Ha MpPUMEHEHHE (U3MYECKUX 3HAHUN JUIsl PElIeHUs 3aaad B
00JacTH OKpPY’KaIOIIEeH Cpellbl, TUIAHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJICICTBUM JIJIs1 OKPY’KAIOILIEN CPEbI;

e - OCO3HAaHHME TIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTed HX

pelieHus;

e 8) aganTanMu K M3MEHSAIOIIUMCS YCJOBHUSM CONMAJIBLHOW M NPHUPOIHON
cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICUCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U
MPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
ApYTHX,

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
JESITENHHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HcCIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUTIOTE3bI O PU3MUECKUX 00OBEKTaX U SABJICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
buzuky;

e - [JJAHUPOBAHUE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUN;

e - CTPEMIICHHME aHAJIM3UPOBATh U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HPKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUU;

e - OIICHKA CBOMX JACHCTBHM C YYETOM BIMSHHMS Ha OKPYKAIOWIYIO Cpexdy,
BO3MOXHBIX TJI00AJIBHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHMS PpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocs OyayT c(GOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOUINE T03HABATEIbHbIE YHUBEPCATbHBIC yUCOHbIC IEHCTBUS,
KOMMYHUKATUBHBIE  yHHBEpCajdbHblE  y4deOHblEe  JCWUCTBUS,  PETYJIATHBHbBIE
YHHUBEpCaJbHbIE YdeOHbIE ICHCTBUSI.

Ilo3naBaTe/IbHbIE YHHUBEPCAJIbHbIE Yy4eOHbIe 1eiicTBUS

ba3oBble JJjoruueckue AeMcTBUS:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IPHU3HAKH OOBEKTOB
(ssBNIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MpPH3HAK KiacCU(BUKAIIUHA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,
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e BBISBIISTh 3aKOHOMEPHOCTU U MPOTHUBOPEYUS B pacCCMAaTPUBAaEMbIX (haKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;

e BBIABIATh MPUYMHHO-CJICACTBEHHBIC CBSA3M TMPU H3YYCHUH (DU3UYECKUX
SIBJIEHUH U TPOLIECCOB, JIETATh BBIBOJIbI C CIIOJIb30BAHUEM JIETYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIFOUEHUMN, BBIJABUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bu3MUECKNX BEITNYHNH;

e CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHus yueOHon (hu3nueckoil 3a1auu
(cpaBHeHME HECKOJIBKMX BapHAaHTOB pElIeHHs, BbHIOOp Hauboiee
MOJIXOJIAIIETO ¢ YYETOM CAMOCTOATENLHO BIJACIIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarebcKue 1eiiCcTBUA !

e HCIIOJb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT MTO3HAHMUS;

e TIPOBOJUTH MO CAMOCTOSITEJILHO COCTABJICHHOMY ITIJIaHY OMBIT, HECIOKHBIM
bU3MYECKU DKCIIEPUMEHT, HEOOJbIIOe HCCiIe0BaHuEe (PU3UUECKOTO
SBJICHUS;

e OIICHMBATh Ha TMPUMEHUMOCTh U  JOCTOBEPHOCTh HHGPOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WJIU SKCIIEPUMEHTA;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHHUS], OTIbITA, UCCIICIOBAHMUS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajbHEWIEee pa3BUTHE  (PU3HUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e TMPUMEHATHh PA3TUYHBIE METOAbI, HHCTPYMEHTBI U 3aMpPOCHI MPHU MOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YY4ETOM IMPEUIOKEHHON ydeOHOM
dbuznyeckoi 3aaauu;

e AHAJIU3HUPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UHGOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CaMOCTOSITEIPHO BHIOWPATh ONTHUMAIBHYIO (QopMy MpeACTaBICHUS
uHDOpMAIIMM W WUTIOCTPUPOBATH peEIIacMble 3aJa4d  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 MX KOMOWHAIIASMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

e B XOJIe¢ OOCYXIeHHUs y4eOHOrO0 Marepuana, pe3ysbTaToB JIA0OPATOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX)AAEMOUN TEMBI U
BBICKA3bIBaTh WUJEHW, HAIICJICHHbIC HA PEIICHUE 3a/laud U MOJJIepKaHUE
Onaro)keyIaTeIbHOCTH OOIIEHUS

e COINOCTABJISITh CBOM CYXACHHUS C CYXKICHUSMU JPYIHMX YYaCTHUKOB
Jraora, OOHapy>KMBaTh Pa3jINdMe U CXOJICTBO MO3UITUN;

e BBIPAXKATh CBOIO TOUYKY 3pEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
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e IMyOJWYHO MPEACTABIIATH PE3YJIbTATHI BHITTOJHEHHOTO (PU3HMUECKOTO OIbITa
(3KcrepuMeHTa, UCCIeA0BaHUs, TPOEKTA);

e TIOHMMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW U WHINBUYaTbHON
paboThI MPU PEIICHUH KOHKPETHON (PU3ndeckoi mpoOIembl;

e TPUHUMATH IEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATH JCUCTBUS
no e€ JOCTIKEHHMIO: pPaclpelesiTh PO, OO0CYXIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

e BBINOJHATH CBOIO YaCTh PabOTHI, JOCTUTAsl KaY€CTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU WiCHAMU
KOMAaH/Ibl;

e OIICHMBATh KAa4yeCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

PerynsiTuBHbIC YHHBepcaibHbIe Y4eOHbIe NeliCTBUA

Camoopranuszanus:

e BBISBIATH MPOOJIEMbl B )KU3HEHHBIX U YYEOHBIX CHUTYaIUSIX, TPEOYIOIINX
JUTsl petieHus: (U3NYECKUX 3HAHUM;

e OpHUEHTHPOBATHCS B PA3JIMUHBIX TOAXOJAX MPUHATUS  PELICHUM
(MHOUBUyabHOE, MPUHSITUE PEIICHUS B TPYyMIE, NPUHSATHE pPEIICHUN
rpynmnom);

e CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pELIeHUs (PU3NYECKOH 3a1auu UIn
IJlaHa MCCIIEOBAaHUSI C YYETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh NIPeIjaraéMble BApUAHThI PEILICHUN;

e JlenaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PELLICHUE.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBII HHTEJVICKT:

e JIaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npeajararh IU1aH €€ U3MEHEHMUS;

e OOBSACHATH, NPUYMHBI  JOCTHXKEHUS  (HEJOCTHXKEHUSI)  pPE3yJIbTaToOB
JESTENbHOCTH, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nueckoro WMCCIENOBaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyalllid, YCTAHOBJICHHBIX OIIHMOOK,
BO3HUKIINX TPYAHOCTEW;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

e CTaBHUTH ce0s HA MECTO JPYTrOro YeJOBeKa B XO/IE CTIIOpa WA JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e TMPHU3HABATH CBOE MPABO HA ONMIMOKY MPHU pelIeHnH PU3NYECKUX 3a7a9 WIIN
B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE € MPABO APYroro.

HTHPHEFITMETHRLRIT P2V ITILHLTA T[I

N DJ/AVIDTIIDIL Y LOoOJJIDIATD
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K xoHny o0yuenus B 9 kiacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

e HCHOJIb30BAaTh TOHATHUS: CHUCTEMa OTCuéra, MaTepuajbHas TOYKa,
TPAeKTOpHs, OTHOCUTEIHbHOCTh MEXAHWYECKOTO JIBIXKECHUS, aepopmarius
(ynpyrasi, miacThyeckasi), TpEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSAKECTU TBEPAOIrO Tejla, pABHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, FJICKTPOMArHUTHBIC BOJIHBI, IITKAJIA
AJEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh M JaJIbHO30PKOCTb,
CIEKTPBI UCITyCKAHUS W TIOTJIONICHUS, anbda, OeTa- U raMMa-u3JIydeHHs,
M30TOIIbI, SI/IEPHAsl SHEPreTHKA;

e pa3nuyaTh SBICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIUHEHHOE
NBUKEHHE, PABHOYCKOPEHHOE MPSMOJUHENHOE JABUKEHUE, CBOOOTHOE
MaJICHUE TeJl, PABHOMEPHOE JIBUXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHUBHOE IBUKEHHUE, KOJeOaTelbHOE NBIKEHUE (3aTyxarolue U
BBIHY)KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JBI)KCHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEeHHUE OeI0ro CBeTa B
CIIEKTp U CJOXKEHHE CHEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTEeCTBEHHasl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHENYATOrO0 CIEKTpa
U3JIy4YECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOe SIBICHNUE;

e pacro3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SBICHUU B
OKpyXaroleM Mupe (B TOM 4YHucie (QU3NYecKHe SIBICHHUS B MPHUPOJIE:
IPWINBBI U OTJIUBBI, IBHKEHUE TIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
NBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO, IBETa Tell,
ONTHUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOe JeHCTBHUE BHUJIUMOTO,
yIbTpauoNIeTOBOIO W PEHTICHOBCKOTO U3MyYEHUM, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE M3ITyUYEHUE
OPUPOJHBIX MHUHEPAJIOB, JEHCTBUE PANAUOAKTUBHBIX M3IYYECHUH Ha
OpraHu3M YeJIOBeKa), MpU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICNISATH CYIICCTBEHHBIC CBOMCTBa (NMPU3HAKH) (PU3MUECKUX
SIBJICHUM;

e OIKCHIBATh M3YUYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIOIb3YSI
dbu3udeckre BEIMYUHBI (CPEAHSs W MIHOBEHHas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBW)KCHHH, YCKOpPEHHUE, TEepeMeIleHHUEe, MyTh, YIJIoBas
CKOpPOCTh, CWJIa TpPEHUS, CHJIa YNPYTrOCTHU, CHUJA TIKECTH, YCKOpPEHUE
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MeXaHW4yeckass paboTa M MOIIHOCTb, NOTEHIUAIbHAs HHEPrusl Tena,
NOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPrus CKaToON
NPYKUHBI, KHHETUYECKast JHEPT U, [I0JIHASI MEXaHUYECKasl SHEPIHUsl, IEPHO
M 4YacToTa KoyieOaHMi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeiab IPEJIOMIIEHUS Cpelbl), NP ONUCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUN CMBICT HCIHOJb3YEMBIX BEJINYMH,
0003HaUYEHUs U €IUHUIBl (U3NYECKUX BEJIUYMH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMHU BEIMYHMHAMU,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJINYMH;

e XapaKTepu3oBaTb CBOMCTBa Tel, (PU3MUECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs JHEPIHUH, 3aKOH BCEMHUPHOI'O TATOTEHHS,
OPUHIMI  CYNEPHO3ULIUA CHJI, MPUHIUI OTHOCUTEIbHOCTH ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHMsI 3apsI0BOT0 U MACCOBOIO YMCEI
OpU SIIEPHBIX PEaKUUAX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

e OOBICHATH (PU3MYECKUE MPOILIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
NPUYUHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopo Ha 2—3 H3Y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peliath pacyE€THBIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 YypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHUE BEJIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUSA 33Jja4M 3alHChIBATh KPATKOE yCIOBUE, BBISBISATh
HEJIOCTAIOIINE UM U30BITOYHBIE JTAHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIBI,
HEOOXOAMMbIE NIl pELIeHUs, MNPOBOAUTh pacy€éTbl M OLEHUBATH
PEATMCTUYHOCTD NOJYYEHHOI'O 3HAY€HHS (PU3HUECKON BEJINYUHBI;

e pacmo3HaBaTb MPOOJIEMBI, KOTOpPbIE MOXXHO pEWIUTh MpPU MTOMOIIU
($U3NYECKUX METOJIOB, HCIIONb3YysS OMHCAHHME HWCCIEIOBAHMS, BBLACIATH
MIPOBEPAEMOE MPEANOIOKEHNE, OLICHUBAaTh MPABWIBHOCTh MOPSIKa
IIPOBEJICHUSI  UCCJENOBAaHUs, JI€JaTh  BBIBOJABL, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUI U OTIBITOB;

e TMPOBOAMUTH OMBITHl MO HAOMIOACHUIO (PUIUUYECKUX SBICHUN WM
¢u3nyecKkux CBOMCTB Tenl (M3ydyeHHe BTOpOro 3akoHa HerloToHa, 3akoHa
COXPAaHEHHUs HHEPruM, 3aBUCUMOCTh NepuoAa KojeOaHUN MpYKHMHHOTO
MasiTHUKA OT MAacChl Tpy3a M JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY Il MAJIBIX KOJIEOaHUM, MPSAMOIMHENHOE PacIIpOCTPAHEHHUE CBETA,
pa3jioxeHue Oeloro CBeTa B CIEKTp, U3YUCHHE CBOMCTB HM300pa)K€HUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomiei
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TUH3e, HAOMIO/IEHNWE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB H3IIYYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY M3 HK30BITOYHOTO Habopa
000pyI0BaHMsl, ONMUCHIBATH XOJI OTIBITA U €r0 PE3YNIbTaThl, HOPMYIUPOBATH
BBIBO/JIBI;

e TMPOBOJUTH NPU HEOOXOJAMMOCTU CEPUIO MPIAMBIX U3MEPECHHM, Ompeaess
CpenHee 3HAa4YeHUE u3MepseMoil BeauuuHbl ((POKycHOEe paccTosHHE
cobuparomieil JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a HM3MEPECHUS
(M3MepuTeNbHOTO Ipudopa);

e TMPOBOJUTH HCCIEIOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBWKEHHMU O€3 HadaJIbHOW CKOpPOCTH, Tepuoja
KOJIcOaHWI MaTEeMaTUYECKOTO0 MasTHHUKA OT JIJIMHBI HHUTH, 3aBHCHMOCTH
yriia OTpaXEHUsl CBETa OT yrja MaJeHUs W yIiia MPeIOMIICHUs OT yriia
najeHus): IJIaHUPOBAaTh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTaHOBKY, (DUKCHUPOBATh pPe3yibTaThl IOJYYCHHOW 3aBUCUMOCTH
bu3MYEeCKUX BEIWYUH B BHUJEC TAaOIUIl M TpadUKOB, JeJaTh BBIBOJBI IO
pe3yabpTaTaM HCCIeI0BaHuUs;

e TMPOBOJUTH KOCBEHHBIC H3MEPCHHUS (U3MYCCKUX BEIMYMH (CpETHSISA
CKOPOCTh U YCKOPEHUE TeJla IPH PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPESHUE
CBOOOJHOTO TMAJCHUS, KECTKOCTh TPYXKHUHBI, KOIDPHUIMEHT TpeHUsS
CKOJIBKCHUS, MEXaHW4deckass paboTa M MOIIHOCTh, YAaCTOTa W TICPUO]T
KOJICOaHMI MaTeMaTHYeCKOrO0 W TMPYKHHHOTO MASTHHKOB, ONTHYECKAs
cuia coOuparomied JUH3bL, PaAJUOAKTUBHBIM  (POH): TUIAHUPOBATh
U3MEpPCHHUSI, COOMpAaTh SKCICPUMCHTAIBHYIO YCTAHOBKY U BBITIOJNHATH
WU3MEpPCHHUS, CIEeAys MPEIOKEHHON WHCTPYKIMH, BBIYUCIATH 3HAYCHHEC
BEJTMYMHBI U AaHATM3UPOBATH MOJTYyYEHHBIC PE3yIbTAThI C YUYETOM 3aJaHHOM
IIOTPEIIHOCTHA U3MEPEHN;

e coOmrofaTh mpaBuiIa TEXHUKU O€30MaCHOCTH IpH padboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM;

e pasznuyaTh OCHOBHBIE TPHU3HAKM W3YyYEHHBIX (DU3NYECKUX MOJIETeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCUHBIM HMCTOYHHK
CBETa, Ty4, TOHKAas JIMH34, TUTAaHETapHAasi MOJIC)Ib aTOMa, HyKJIOHHAsI MOJICITb
aTOMHOTO SJIpa;

e XapaKTEepU30BaTh TMPHUHIUIBI JIEWCTBUS HM3YyUYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa HUX ONUCaHHUS (B TOM YHCIIE:
CIIUJOMETpP, JATYMKH TIOJOKECHMSI, PACCTOSIHUS M YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckom, (oToammapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETpP, Kamepa BuibcoHa), HCHONMB3ys 3HAHUSA O
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CBOHMCTBaX (pu3MYeCKUx SBICHUH ©  HEOOXOauMbIe (Pu3MUYecKue
3aKOHOMEPHOCTH;

e HCIOJb30BAaTh CXEMbI M CXEMATHUYHBIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHUX
YCTPONCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOIMUECKUX MTPOLIECCOB IIPU
pelieHnr  y4eOHO-TIPaKTUYECKUX 3aay, ONTHYECKHE CXEMbl JUIs
MOCTPOCHUS U300paKEHUM B IJIOCKOM 3€pKajie M COOMparomiei JIMH3E;

e TMPUBOAUTH MpUMEpPHl  (HAXOAUTh HMHPOpPMALMIO O  MpUMEpax)
NPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HU JUIsl obecriedeHus 0€30MacHOCTH MPU OOpallleHUHU ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBBS U COOIOACHUS HOPM
AKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIEH Cpelie;

e OCYHIICCTBIISATh TMOWCK HWH(MOpManuu (PHU3MYECKOTO COACpPKAHHS B
WuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MOUCKOBBINA 3aMpoc, HAXOIAUTh
NyTU ONpeNeNeHUsl JOCTOBEPHOCTH MOJy4YeHHON MH(OpPMAIIMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U JTOTIOJTHUTENBHBIX HCTOYHUKOB,;

e HCIOJIb30BaTh MPHU BBHIMOJHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYISIPHYIO
JIUTEepaTypy GU3MUECKOTO COJCPKAHUS, CIIPABOYHBIE MaTepUabl, PECypChI
cetu MHTepHeT, BuaaeTh NpuéMaMud KOHCIIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE
uH(POpPMAIIMU W3 HECKOJbKUX HCTOYHHKOB (DM3MUECKOTO COJEp:KaHUsA,
MyOIMYHO TPEACTABIATH PE3yNbTaThl IPOSKTHON MIIM UCCIIEI0BATEIbCKON
ACSITENPHOCTH, TPH OSTOM TPaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
MOHATUUHBIN anmapar HM3y4yaeMoro pasaena (U3UKA U CONpPOBOXKIAThH
BBICTYIUICHUE TMpe3eHTaled ¢ y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3iesioB U TeM undpoBbIe
Ne ni/m P Kourpoasbnbie | IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexann4yeckue siBJ1eHUS
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 B i 20 1 3
SAnMoAcHCTEHE TeT https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHBL COXpATIEHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexannuyeckue KoJe0aHUs U BOJHbI
bu6mmoreka [JOK
2.1 M o 7 3
exAmeCie Korehatmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHITCCIHE BOJHL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. Di1eKTPOMArHMTHOE OJI€ U JJIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHuTHOE TOJIE U bubnuoreka [IOK
3.1 6 2
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbBIE ABJIEHUS
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41 3aKOHBI pacIPOCTPaHEHUs CBETa 6 2 Pubmsorera [{OK
: pacipocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4, P 2
3 a3JI0’KeHUE OENIoro CBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznena 5. KpanroBble ABJIeHUA

51 Hcnyckanue U MOriomeHue CBeETa aTOMOM 4 1 bubmorexa LHOK
' y B https://m.edsoo.ru/7f41a4a6
bu6munoreka [JOK
5.2 CTpocHHe aTOMHOTO 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 Fnepubie peaxiun ! 1 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Pasnen 6. [loBTopuTe/ibHO-00001a01IIMIT MOY.Ib

[ToBTOpEHME 1 0000IICHUE COlePKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHHUE

9 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
(]
Jl:;-ﬂ Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fl[:;:ennﬂ :gizzE:Tenbﬂme
padoThI padoThI pecypeni

1 MexaHnnueckoe IBUKEHHE. 1
MarepuanbHas TOYKa

2 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnuoreka [JOK
MEXAHNYECKOI'0 IBHKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsIMONTMHEWHOE 1 bubnnoreka LIOK
JIBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHERHOE

4 nBukeHue. CpeqHsis 1 MrTHOBEHHAas 1
CKOPOCTh
[IpsimonuHETHOE paBHOYCKOPEHHOE bubnnoreka [IOK

5 1
JIBUKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOITMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUSI. 1
I'paduk ckopoctu
JlaboparopHas pabora

7 "Omnpenenenre ycKOpeHus Tena npu 1 1 bubmmoreka IIOK
PaBHOYCKOPEHHOM JBHKCHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThl 1
lanunes
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PaBHOMEpHOE IBHYKEHHE 110
9 OoKpykHOCTH. [lepuoa u yacrora 1 bubnuoreka LHOK
oOpamienus. JInHeitHas u yriioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
1 [Iepsriii 3akoH HetoToHa. Bekrop 1 bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 bub6nuoreka [IOK
PaBHOnelcTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
Tpetuii 3akon HeroToHa. bubnunoreka [IOK
13 1
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHHE 1 bubnnoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
Bubnuorexa [JOK
15 Cuna ynpyroctu. axon I'yxa ! https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau no reme «Cuna 1
YIIPYTOCTH»
JlaGopaTopHas pabora
17 «Om IZ: Z:JII:I{{HZIZKGCTTKOCTH 1 1 bubmmorera LIOK
pes https://m.edsoo.ru/ff0aee28
MPYKUHBD)
Bbubnuoreka [JOK
18 Cua Tpenus . https://m.edsoo.ru/ff0af738
19 Pemrenne 3amayg mo reme «Cuita 1 bu6nmoreka [JOK
TPEHHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora
20 "On z ZJ‘II;I}-III/IZ rI)coa(I)Tq)I/I HEHTa 1 1 bubmmorexa LIOK
pe . H https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKEHUS
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Pertenne 3agau mo teme "3aKOHEI

bu6mmoreka [JOK
21 Hrerorona. Cuina octu. Crita 1
" yipyr https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuia TSHKECTH M 3aKOH BCEMHUPHOT0
22 TATOTEHUS. Y CKOpEHHE CBOOOIHOr0 1 bubmorexa HOK
) P a https://m.edsoo.ru/ff0af044
aJeHus
Ypok-koHpepenuus "J[BrkeHue Ten
23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA 1 1
(Conneunas cucrema). ['amaktuku"
Pemenue 3aga4 mo teme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOT'O 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSTOTEHUS
o5 [IepBast kocMHUecKasi CKOPOCTb. 1 bubnunoreka [IOK
HesecomocTs u neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHaIbHON TOYKH.
AOGCOTIOTHO TBEPOE TEIO.
26 PasHOBecue TBEpIOrO TENA C 1 Buémorexa OK
. % p https://m.edsoo.ru/ff0afe36
3aKPETUIEHHONW OCBIO BPAIIEHUS.
MowmenTt cuibl. LleHTp TskecTn
PaBHOBecue maTepHaIbHON TOYKH.
AOGCONIOTHO TBEPAOE TENO.
27 PaBHoOBecue TBEpOTO TEMA C 1
3aKPEIUIEHHON OCBIO BPAILCHUS.
MowmeHT cuibl. LleHTp TskecTn
28 Pemenue 3agau no teme "MoMeHT 1 Bbubnuorexa [JOK

cunbl. Llentp Tsxectn"

https://m.edsoo.ru/ff0b02b4
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[ToaroroBka Kk KOHTPOJIBHOU paboTe
29 o TeMe "MexaHUUeCKoe IBIKEHNE 1 bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
BsaunmoneiicrBue Ten"
KonTponbhas padota no teme
30 "MexaHn4ecKoe IBUKEHUE 1 bubmmorera LIOK
N A ) ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
HNmnynsc Tena. IMITynsc CUibL.
3aKOH COXpaHEHHUS UMITYJIbCA. bubnuoreka IIOK
31 1
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/JIECTBHE
32 Pemenue 3agau mo Teme "3akoH 1 Bbubnuoreka [JOK
COXpaHEHUs umImyJbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHius "PeakTuBHOE 1
JIBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 M 0 1
CXatHeciad pabota 1 MOHOCTE https://m.edsoo.ru/ffob0a84
PabGoTa CHIIBI TSXKECTH, CHIIBI Bubnuoreka [JOK
35 1
YOPYTrOCTU U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora
36 «Omnpenenenue pabOThI CUITBI TPEHUS 1
MIpU PAaBHOMEPHOM JBUKEHUU Tea
M0 TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI. 1
[ToreHumanpHas 3HEprust
Kunernueckas sueprusi. Teopema o bubnuoreka [JOK
38 . 1
KUHETUYECKON SHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUU B 1
MEXaHUKe

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:59 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

40 JlaGoparopHas pabota «/3ydeHue bubmumoreka IIOK
3aKOHA COXPaHEHUs SHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOe TBMKEHUE U €r0 bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaroiue KoneoaHus.
42 BBIZX :;HHG KoeOaHus bubmmorexa [IOK
M ’ https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MareMaTH4ecKuil U Py KUHHBII
MasiTHUKU
Ypok-uccnenopanue «3aBUCUMOCTb
44 repuojia KojaebaHui oT KECTKOCTH bubmmorexa LIOK
pHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MacChl Tpy3a»
45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsIX
JlaboparopHas pabora
46 «OmpeneneHne 4acTOThl U TIEproIa bubmmorera LIOK
pea . pHo https://m.edsoo.ru/ff0blaec
KOJICOAHUH MPYKUHHOTO MAsITHUKA
JlabopaTtophas pabora «IIpoBepka
47 HE3aBUCUMOCTHU Iieprojia KojaeOaHmit bubmmoreka [IOK
rpy3a, HOABEHIEHHOr0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
Mexannyeckue BoHbIL. CBOMCTBA
48 MEeXaHUYeCKUX BOJH. [IpomonbHbIe 1 bubmmorexa [IOK
poa https://m.edsoo.ru/ffob21fe
MOTepeYHbIe BOJTHBI
VYpok-koHpepenus "MexaHnuecKue
49 BOJIHBI B TBEPJIOM TEJIE.

CelicMuyecKue BOJIHBI"
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50

3BykK. Pactipoctpanenue u
OTpaXKCHHE 3BYKa

51

VYpok-uccrnenoranue "HabmroneHune
3aBUCHMOCTH BBICOTHI 3BYKa OT 1 1
qaCcTOTHL"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pE30HAHC

53

Ypok-koHpepenmus "YIIbTpa3ByK u
WH(PA3BYK B IPUPOJIE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o TeMe "3aKOHbI COXPAHEHUS. 1
Mexanuueckue KoneOanus 1 BOJIHbBI"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas padora no reme
"3aKOHBI COXpaHEHHUS. 1 1
Mexannyeckue KoiaeOanus 1 BOJHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
9JI€KTpOMaFHI/ITHBIe BOJIHBI

bu6nmorekxa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJH 1

58

VYpok-koudepenmus "lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHue 3IEKTPOMArHUTHBIX
BOJIH JUIL COTOBOIA cBs13H"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenonanue "M3yuenue
CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C 1 1
HOMOIIbI0 MOOMITBHOTO TenedoHa"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha onpenenexue
YaCTOTHI U IJTUHBI 1
3JIEKTPOMATHUTHOW BOJIHBI
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DNeKTpOMarHuTHas MPUPOJIA CBETA.
61 CxopocTh cBeTa. BoHOBEIE 1 bubmmorexa [OK
P ) https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBeTa
Hcrounuku ceera. [Ipsmonuneitnoe
62 acIIpPOCTpaHEHHUE CBETA. 3aTMEHUS 1 bubmorexa [OK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connna u JlyHsl
3aKOH OTpakeHHUs CBeTa. 3epKaja.
63 PemeHI/Iep3a21aq Ha I HMeHeIime 1 bubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHUS CBETa
[Ipenomnenue cBeta. 3aKoH bubnnoreka LIOK
64 1
IIPEIOMIICHUS] CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHUE
65 cBerta. Mcnonb3oBaHue MOJIHOTO 1 bubnuoreka [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTHYECKUX CBETOBOLAX
JlaboparopHas pabora
"UccneqoBaHue 3aBUCUMOCTH yTJia
66 MIPETIOMJICHHSI CBETOBOT'O JIy4a OT 1 1
yriia najieHusl Ha TpaHulie "BO3ayX-
crexiao""
VYpok-koHpepeHus
"Ucmonp30BaHMeE ITOIHOTO
67 BHYTPEHHETO OTPAKCHUS: 1 1
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3B"
bu6nuoreka [JOK
68 JInazel. OnTudeckast cujia JIUH3EI 1
https://m.edsoo.ru/ff0b3f2c
. bubmnoreka [IOK
69 [TocTpoeHre N300paKeHHH B IMH3AX 1 : 1
[OKYMEHT NOAMMUCAH S/EKTPOHHOM MOAMMCHIO https://m.edsoo.ru/ffOb444a
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JlaGoparopHas paboTa
"Onpenenenue GpokycHOro

bu6numoreka [JOK

70 pacCTOAHUS U ONTUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
coOuparomeit JTUH3bI"

71 Ypok-koHpepernus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onTuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 VYpok-koudepenius "JlepexTor
3penusi. Kak coxpanuts 3penue"

Pasnoxxenue 6enoro ceera B CHEKTP.

72 OneiTel HhtoToHa. ClioxkeHne bubmuoreka [JOK
CIIEKTpaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopHas pabora "OnbITH IO
pa3NoKeHuIo OeIoro cBeTa B CIIEKTP

75 U BOCIIPUATHIO I[BETa MPEAMETOB MpHU bubmorexa [JOK

https://m.edsoo.ru/ff0cOe2a
WX HAOJIIOJICHUH Yepe3 1BETOBHIE
¢bunbTpel"
Ypok-npakTukym "BonHoBble

76 CBOICTBa CBETA: AUCIIEPCHS,
uaTepdepentus u qudpakmus"

77 OmneiTel Pe3epdopa u mranerapHas bubnnoreka [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Monens atoma

bopa
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I/ICHYCKaHI/Ie " MOTJIOICHUE CBCTA

bu6mmoreka [JOK
79 aromoM. KBanTtel. JIuneiiuarnie 1
https://m.edsoo.ru/ff0c144c
CHEKTPHI
VYpok-npaktukym "Habmronenue bubmuorexa [JOK
80 1 1
CIIEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
Bubnuorexa [JOK
81 PanroakTUBHOCTE U €€ BUIBI 1
s A https://m.edsoo.ru/ff0c1672
Crpoenne aTOMHOT O si7ipa. bubnunoreka [IOK
82 1
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TPEBpaIICHUS. 1 bubnnoreka LIOK
M3oTtonsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3aga4 mo teme: 1 bubmuoreka IJOK
"PanuoakTuBHbBIE MTpeBpalieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana 1
Ypok-koH(pEepeHITHI
86 "Ppa HoaKngF:-IbIe HU3IIYUYEHUS B 1 1 bubmorexa [OK
5 1 " https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEAUIIMHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 ccf[x paHeHEH 3apsAI0BOro U 1 bubmnorexa [OK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCET
OHeprusl CBsI3U aTOMHBIX SIZIEP. bubmmoreka IIOK
88 1
CB43b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amgau o treme "AnepHsbie 1
peakun"
90 Peakuuu cuHTe3a u neneHus saep. 1 bub6nmoreka [JOK
Ucrounnku sueprun ColHia u 3BE371 https://m.edsoo.ru/ff0c1e88
o1 Ypok-koupepenmus "SnepHas 1 1
JHepreruka. Jlencreus -
HORYMERT TIOANVICAR JJTER TPORRUVT TTOATNTVICBRY)
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PaaMOAKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OPTraHU3MBbI"

[ToaroroBka k KOHTPOJIBHOM padoTe

1o TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubnnoreka LIOK
92 1
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
KonTponbnas pabota mo Teme
"DNeKTpOMarHuTHOE TOoJIe.
03 P 1 1
DNEKTPOMArHUTHEIC BOJHEI.
KBanToBsie siBieHus"
IToBTOpEHne, 0000IIEHHE.
94 Jlabo ETO HbIE paOOoTHI TTO KypC 1 1 bubmorexa [JOK
| P pv P pey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten"
[ToBTOpenue, o6o61eHue. Pemenue
95 ACYETHBIX M Ka4YeCTBEHHBIX 3aj1a4 1 bubmorexa [JOK
P | | https://m.edsoo.ru/ff0c2572
1o Teme "TernnoBbie MPOoIEeCChl
[ToBTOpenue, 06061meHue. Pemenue
96 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 1 bubnuoreka IIOK
o Teme "KIIJI TenmoBbIx https://m.edsoo.ru/ff0c2a22
nBurareaei"
IToBTOpenue, o0o01eHue. Permenue
97 ACYETHBIX U KAYECTBEHHBIX 3a7a4 1 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2b30
o teme "KIIJI anexTpoycTraHoBOK
[ToBTOpenue, 06001IeHNE.
bubmuoreka [JOK
98 JlaGopatopHbie pabOThI IO KypCy 1 1

"CBeTroBEbI€ ABICHUA"

https://m.edsoo.ru/ff0c2c52
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IToBTOpenue, o600mmenue. Padora ¢

99 TEKCTAMHU 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
[ToBTOpenue, o6obmenue. Padora ¢
100 tekcramu 1o teMe "Koiiebanus u 1 Bubmaorexa OK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o0menue. Padora ¢
101 TeKCTaI;/II/I 10 TEME {-'LéBeTOBHe 1 Brbmaorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBaHToBas u 1

sanepHas ¢pusnka'

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102 3 27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

9 KIIACC

Kon

IIpoBepsieMble nMpeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHSI OCHOBHOM
NpOBEPsSIEMOro

o0pa3oBaTe/IbHOIT MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus
pe3yabTarTa

1.1 HCIIO0JIB30BAaTh N3YUCHHBIC ITOHATHA

12 pas3nuuaTh SBJICHUS IO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBJICHHE

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DHU3UYECKUX SIBICHWHA B
13 OKpY’KalollleM MHpE, B TOM 4uciie pU3ndecKue BJICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIICISTh

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) PUINUECKUX SIBICHUI

ONMKCHIBATh HM3YYCHHBIC CBOMCTBA Tel W (DHU3WYECKUE SBIICHUS,
UCTIONB3Ysl (M3MUECKHWE BEIUYMHBI, MPH OMUCAHUU MPABUIBHO
TPaKTOBaTh  (DM3MYECKUN CMBICA  HCIOJIB3yeMbIX  BEIUYHH,
1.4 0003HAUEHUSI U EOUHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTh
GbopMyInbI, CBS3BIBAOIIME JaHHYIO (U3UYECKYI0 BEIHMYHHY C
JIPYTUMU BETMYUHAMU, CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BETUIHH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBICHUS U MPOLECCHI,
L5 WCIIONb3Yysl WM3YYEHHBIE 3aKOHbI, NPU 3TOM JaBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa M 3alldChIBaTh €ro MaTeMaTU4YeCcKoe

BbIpaXXCHHE

00BACHATH (PM3NYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTYallMii IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
1.6 BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYEeCKHX IIaroB C MOMOUIbIO 2 — 3 M3yYEHHBIX CBOMCTBA

du3nvecKkux SABICHUNA, GPU3NIECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

pewmiath pacuéTHble 3a7a4M (ONMparoIluecss Ha cUcTeMy u3 2 — 3
1.7 YpaBHEHHMIi), HCIOIB3Ys 3aKOHBI W (OPMYIBI, CBS3BIBAIOLINE

q)HSI/I‘ICCKI/Ie BCJIMYMHBI: HAa OCHOBC aHalIM3a YCJIOBUA 3aJadu
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3allUChIBaTh KPAaTKOE YCIOBME, BBIABIATH HEIOCTAIOLINE WM
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U ()OPMYIIbI, HEOOXOIUMbBIE
JUISL PEIICHUs, TIPOBOANUTE PACUYEThI U OLEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUYCHUA (bHSH‘ICCKOﬁ BCIINYHNHBI

pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh NpU IOMOIIU
(bU3MYECKUX METOOB, UCIIOJIb3Ys ONMCAHUE UCCIIEIOBAHNUS, BBIIETIATh
1.8 IIPOBEPSIEMOE IIPEAIOJIOKEHUE, OLICHUBATh IPABWIBHOCTD IMOPSAKA
IIPOBEACHUS HCCIIECIOBAHUS, JENaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yIbTaThl HAOIOICHHUI U OITBITOB

HOPOBOJUTH OMBITHI MO HAOMIOJACHUIO (U3NYECKUX SIBICHUH WM
L9 (U3MUECKUX CBOMCTB TEJ: CAMOCTOATENILHO COOMPATh YCTAHOBKY U3
n30BITOUHOTrO Habopa 00OpyAOBaHHUS, ONMUCHIBATh X0/ OMNbITA U €r0

pe3yapTaThl, HOPMYIUPOBATH BHIBOBI

MPOBOJUTH TPHU HEOOXOJUMOCTH CEpPHI0 MPSMBIX H3MEpPEHUH,
110 OIIpeIeIisisi CpelHee 3HAUCHHE H3MepsieMON BeTHYWHBI ((hOKYCHOE
paccTosiHUE coOMparolieii JMH3bI), 000CHOBBIBATh BHIOOp criocoba

U3MepeHus (M3MEPUTEIBHOrO Iprodopa)

IPOBOJUTH HCCIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C
MCII0JIb30BaHUEM NPAMBIX U3MEPEHUN: TUIAHUPOBATh UCCIIEI0BaHUE,
111 CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH PE3YIbTAThI
MOJTyYEHHOW 3aBHUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJAE TaOIUIN

Fpa(bI/IKOB, ACJIaThb BBIBOALI 110 pE3YyJIbTaTaM UCCIICIOBAaHUA

MPOBOJIUTH  KOCBEHHBIE  W3MEPEHHS  (U3MYECKUX  BEJIHYUH:
IUIAHUPOBATh ~ U3MEPEHHs,  coOUparb  HKCIEPUMEHTAJIbHYIO
119 YCTAHOBKY M BBINOJHATH HM3MEPEHHUs, CIeAys MpelIoOKEHHOU
' WHCTPYKIIUHU, BBIUUCIATH 3HAUYEHHE BEJIIMYMHBI M aHAJU3UPOBATH
MOJIYYCHHBIC PE3yJbTaThl € Yy4ETOM 3aJaHHOM TMOTPENTHOCTH

M3MEpPEHUI

113 coOMroaTh TMpaBWia TEXHUKH Oe30MacHOCTH Tmpu  padore ¢
nabopaTopHbIM 000pyI0BaHUEM

pas3nyaTth OCHOBHBIC NMPHU3HAKH M3YyYEHHBIX (U3UUYECKUX MOJEIICH:
114 MaTepuanbHas TOYKa, aOCOMIOTHO TBEPJOE TENO, TOYEUHBIH
VCTOYHMK CBETa, Jy4, TOHKas JIMH34a, IUIAHETapHas MOJEIb aToMa,

HYKJIOHHast MOJECJIb aTOMHOI'O Apa
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XapakTepu30BaTh MPUHLHUIBI JEUCTBUS HM3YYEHHBIX NPUOOPOB H
115 TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIUCAHMs, UCIOJIb3Ys

3HaHMSI O CBOWCTBaX (U3MUECKUX SBJICHUH M HEOOXOAUMBbIE

(1)H31/I‘ICCKI/IC 3aKOHOMCPHOCTHU

UCIIONB30BaTh CXEMbl M CXEMATHYHBIC PHUCYHKH H3y4CHHBIX
TEXHUYECKUX  YCTPOMCTB,  W3MEPUTENBHBIX  NPUOOPOB |
1.16 TEXHOJIOTMYECKHUX IPOIIECCOB MPH PEHICHUN y4eOHO-TIPAKTHIECCKUX
3a/1a4, ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS H300pakeHUI B TUIOCKOM

3epKajie U COOMpAroIIeH JTMH3e

OPUBOIUTH TNpPUMEPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
NPAaKTUYECKOTO  WCHOJBb30BaHUS  (U3MYECKUX  3HAHUH B
117 MOBCETHEBHOM JKM3HM i1 oOecredeHus Oe30MacHOCTH MpH
' oOpaileHuu C mnpudopaMH ¥ TEXHHUYECKHUMU YCTpPOICTBaMH,
COXpAHEHMs 370pOBbS U COOJIOJACHUS HOPM 3KOJIOTHYECKOro

MOBEJICHHS B OKPYXKAIOLIEH cpene

OCYILLIECTBIIATh NOUCK HH(pOpManMU (PU3HUECKOr0 COAEp’KaHUS B
cetu MHTEpHET, caMOCTOATENBHO (HOPMYIHPYs MOUCKOBBINA 3ampoc,
1.18 HaxOQUThb IIyTHM OIpPENENICHHWs JOCTOBEPHOCTH  IOJYyYECHHOMU
UHGOPMallMU Ha OCHOBE MMEIOLIMXCS 3HAHUN M JONOJHUTEIbHBIX

HCTOYHUKOB

UCTIOJIb30BaTh TIPW BHINMONHEHWH YYEOHBIX 3allaHUil HaydHO-
HONYJISIPHYIO JINTEpaTypy (GHU3HMUECKOrOo COJEp KaHUs, CIIPaBOYHbBIC
1.19 marepuaibl, pecypchl cetu HTepHer; BiaxeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(GOPMALIUU U3 OJJHON

3HAKOBOW CHCTEMBI B IPYT'YIO

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBEe HMH(pOpPMAIMK U3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOTO
coJiep>KaHusl, MyOJIIMYHO MPEJICTABISATh PE3yJIbTaThl IPOEKTHON WU
1.20 UCCIEIOBATELCKOM  NIEATEIBbHOCTH, MPU  3TOM  TPaMOTHO
WCIIOJb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar HM3y4aemMoro
pasnena (U3NKH U COMPOBOXIATH BBICTYIUICHHUE TPE3CHTAIMEH ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

IIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIETOBAHUN (PH3MUYECKUX
1.21 IIPOLIECCOB paCIpeAeNsiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUH C

IOCTAaBJICHHBIMHU 3aJa4YaMM, CICIHUTh 3a BbIIIOJIHCHHUCM IIJIaHA
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JEUCTBUM U KOPPEKTUPOBATh

pazpemaTh KOHQJIUKTHI

COOCTBEHHBIM BKJIad B [JACATCIBHOCTbL TPYHIIbI, BBICTPANBATH

KOMMYHUKATUBHOC BSaI/IMOI[eI\/JICTBI/IC, MMPOABJIAA TOTOBHOCTH

€ro, aJICKBATHO OLCHHUBATH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KUIIACC
Kon Kon
[TpoBepsieMbIe AIIEMEHTHI COICPKAHMS
pazznena JJIeMEHTa
MEXAHUWUYECKUE SABJIEHUA
Mexannueckoe [BWXKEHHE. MarepualibHasi TOYKa.
5.1 Cucrema orcuéra
8.2 OTHOCHUTETBPHOCTh MEXaHUYECKOTO JTBUKCHHS
8.3 PaBHOMepHOE MPSAMONUHENHHOE TBUKCHHE
###Par###HepaBHOMEpHOE MPSMOTMHEIHOE
8.4 nBuxkenne. CpeHss U MTHOBEHHAsI CKOPOCTh Tejla Mpu
HEPABHOMEPHOM JIBH)KEHUU
VYckopenne.  PaBHOYCKOpEHHOE  MPAMOJUHEIHOE
8.5 TBUKCHHE
8.6 #H#Par###CBo0oHO0e magenne. OneITh [ anuies
#HH##Par###PaBHoOMEpHOE JBUKEHUE TIO OKPYXKHOCTH.
8.7 [lepuoxn u yactora oOpamieHus. JIuneliHas u yrioBas
8 ckopocTd. LleHTpocTpeMuTenbHOe YCKOPEHHE
8.8 [Tepsriii 3akoH HeroTona
8.9 Bropoii 3akon HeioToHa
8.10 Tperwnii 3akon HproToHa
8.11 HiHPar##H## [puHIMT CYITepIIO3UITNH CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
#H#Par###Cuna TpeHUS: cUja TPEHUS CKOJBKEHUS,
8.13 CHUJIa TPEHHUS MOKOSI, APYTHUe BUBI TPEHUS
8.14 #H##Par###Cuna TSDKECTH HW  3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUS
Jwxenue tmaner Bokpyr Comnua.  Ilepas
815 KOCMHYecKasi CkopocTh. HeBecoMoCTh 1 meperpys3ku
8.16 PaBHOBecne MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIO
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8.17 H###Par####PaBHoBecre TBEPIOro Teja ¢ 3aKPEIUIEHHOM
' ocblo BpauieHuss. MomeHT cuibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3meHeHne umiyinbsca. IMmynbe cuisl

8.19 3aK0H COXpaHEHHS UMITYJIbCa

8.20 HHHPar###PeakTUBHOE IBUKECHUE

8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTh

8.9 PabGora cun Tsaxkectu, ynpyroctd, TpeHus. CBs3b
SHEpPIruu 1 padoThl

8 23 HOTGHHI/I&J’IBH&SI OHCpPrusg TCja, IMOAHATOr0 HaA
MOBEPXHOCTHIO 3eMITH

8.24 [ToreHunanbHast SHEPTUSL CHKATON NPYKUHbI

8.95 #Hi#Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOW SHEPTUU

8.26 HHHPar###3aKkoH coXpaHeHHs MEXaHUYECKOM SHeprun

[TpakTrueckue paboThI:

Ormpenenenue cpeHeil CKOPOCTH CKOJbKEHUs: Opycka
WIA JIBWKEHUS IIapuKa [0 HAKIOHHOW IIOCKOCTH.
Omnpeznenenne yCKOpEeHUs Tela Mpu PaBHOYCKOPEHHOM
JIIBMYKEHUH 110 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU MpH
PaBHOYCKOPEHHOM  JBM)KEHHMH  0e3  HavyalbHOU
CKOPOCTH.

[TpoBepka TUMOTE3bI: €CITU TPH PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HaualbHOW CKOPOCTH MYTH OTHOCSTCS
8.27 KaK psJ HEYETHBIX YMCEI, TO COOTBETCTBYIOILHE
MIPOMEKYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUTBI TpEHUs
CKOJIb)KEHUS OT CHJIBI HOPMAaJbHOTO JIaBJICHMS.
Ompenenenne KOIPPUIIMEHTa TPEHUS CKOIBKCHHUS.
Omnpenenenne XECTKOCTU MpyxkuHbl. OrnpeneneHue
paboThl CHJIBI TPEHUSI MPH PAaBHOMEPHOM JIBIIKEHUH
TeJla 0 TOPU3OHTAIBHOM MOBEepXHOCTU. OTnpeesieHne
paboThl CHJIBI YOPYTOCTH TpU MOIBbEME TIpy3a C

HUCIIOJIB30BAHUEM  HCIIOABMIXKHOI'O MW IMOABHIXKHOI'O

OJIOKOB
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dusnueckue sSBICHUS B IPUPOJIE: MPUINBI U OTIUBHI,
8.28 JaBuKeHHe Iu1aHeT COJIHEUHOM CUCTEMBI, PEAaKTUBHOE

JABVKCHUC )KUBBIX OPraHU3MOB

8.29 TexHuueckue yCTpPOWCTBA: CHHIOMETP, JATYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETBI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

KomnebarenbpHoe NBUDKCHHUE. OCHOBHEIE
9.1 XapaKTepUCTUKU  KoJeOaHMU: Tepuoj, 4acroTa,
aMILTUTyAa

MareMaTH4ecKui n HPY)KI/IHHbIﬁ MasiTHHUKH.

9.2 [IpeBpamienre  »HepruM  Npu  KojebaTeIbHOM
JBUKECHUHU
93 3aryxaromue kKonebanus. BoiHyxkaeHHbIE KOoneOaHuUs.
' Pe3onanc
Mexannueckue BoOaHBL. (CBOHCTBA MEXaHUYECKUX
BOJMH. I[IpononbHble M monepedHble BOJHBL. JlnuHa
9.4 BOJIHBI W CKOpOCTb €€  pacnpoCTpaHEHHUS.
MexaHn4ecKre BOJHbBI B TBEPAOM TeJle, CEUCMUYECKUE
BOJIHBI
9 9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3BYKa
9.6 Wubpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboOThI:
Onpenenenue 4YacToTbl W Iepuoja KoiiebaHui
MaTeMaTUYeCKOro MasiTHUKA.
OmnpeneneHne 4YacTOThl H  IEepUoAa  KoJjeOaHUU
IIPYKMHHOI'O MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TEpUOAa KolleOaHU
9.7 MOJBEUIEHHOIO0 K HHUTH TIpy3a OT JJIMHbI HUTH.

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KoJeOaHUM
NPYKHHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuoja KoJIeOaHni rpy3a,
noABCHICHHOI'O K HUTHU, OT MAaCChl rpy3a 158 )KéCTKOCTI/I
npyKuHbl.  VI3MepeHue  yCKOpeHHs CBOOOIHOTO

naacHus
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dusnueckue SBICHUS B IPUPOIE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSCEHHE, CEHCMUYECKHE BOJHBI,
IyHAMH, DXO
9.9 TexHu4ecKkue yCTpOMCTBA: DXOJIOT, HCIOJI30BAaHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxaia 37€KTpOMarHUTHBIX BOJIH
s DnekTpoMarauTHas npupoaa csera. CKOpPOCTh CBeETa.
' BonHoBeI€ cBOMCTBa CBETA
10 [TpakTuyeckue paboThI:
10.4 N3yyenne CBONCTB JJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0O MOOUITLHOTO TenedoHa
®dusnueckre SBICHHUS B TPUPONE: OMOIOTHYECKOe
10.5 JNIEUCTBUE  BUIAUMOrO,  yIbTpadHOJIETOBOTO  H
PEHTT€HOBCKOT'O U3JIy4eHUN
106 Texanueckue YCTpOWCTBA: UCIIOJIb30BAHUE
' AJIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. Mcrounnku cBeta
11.2 [IpsiMonuHEtHOE pacpOoCTpaHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkao.  3akoH
' OTpa’KeHUsI CBETa
114 [Ipenomnenue cBeTa. 3aKOH THPEIOMIIEHMSI CBETA.
' [TonHOE BHYTpEHHEE OTpakEHUE CBETa
11 11.5 Jlunza. Xoj aydei B IMH3e
116 OnTuyeckast cucrema QoroarnmapaTa, MUKPOCKOIa H
' TEJIECKOIIa
117 I'ma3 kak onTuueckas cuctema. bIM30pykocTh H
' JATIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B cniektp. OnbITel HptoTOHA.
' CrnoxeHue crieKTpalibHbIX LBETOB. Jlucnepcus ceera
[JIOKYMEHT NMOAMWCAH SNEKTPOHHOW no%%/'l?bro HpaKTMLIeCKHe PaboTBL-
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#H#Par### A ccnenoBanne 3aBUCHUMOCTU yria
OTpaXXEHHUS CBETOBOI'O JIyya OT YIJIa MaJICHUS.
###Par#Ht#113yuenie  XapakTepUCTUK H300pakeHus
IpeaMeTa B IIIOCKOM 3epKalle.
#H#Par###ccnenosanne 3aBUCHUMOCTU yria
MIPEJIOMJIEHUSI CBETOBOIO Jiyya OT YyIJia MaJeHusi Ha
TPAHHULIE «BO3YX — CTEKIION.

###Par### lonyuenne M300paKEHUH C TOMOIIIBIO
coOuparoIei JIUH3BL.

###HPar##Onpenenene (OKYCHOrO pAcCTOSHUS H
ONTHYECKOU CHUJIBI COOMpPAIOIIEH JTMH3HI.
H#HHAPar###O0nBITEI IO pa3IOXKEHUI0 OENoro cBeTa B
CIIEKTP.

H#AH#Par##OnbITEl IO BOCIIPUATHIO LIBETA IIPEIMETOB

npU UX HAOJIOICHUH Yepe3 IIBETOBbIC (DMIIBTPHI

®duznueckue sBIEHUs B mpupoze: 3arMenust ConHia u
11.10 JlyHBI, TIBETa TEN, ONTUYECKHUE SBJICHHS B aTMocdepe

(uBet Heba, pepakuus, paayra, MUPax)

111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' ¢otoarnrmapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
191 Omneitel Pesepdopna u mmanerapHas Mojeiab aroma.
' Mopens atoma bopa
129 Hcnyckanue u MOrJolmEeHne cBeTa aToMOM. KBaHTHI.
' JIuHenyaTeie CIIEKTPHI
12.3 PannoaktuBHOCTE. Ab(ha, OeTa- U raMMa-U3ITyICHUS
Crpoenue aromHoro szapa. HykinoHHas Mozenb
12 12.4
aTOMHOr 0 sapa. M3oronsl
125 PannoaktuBHble npeBpaieHus. Ilepuon nomypacnana
' ATOMHBIX SITIEP
126 S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3PS A0BOrO U
' MaccOBOI'0 YHCET
197 OHeprus cBsi3u aTOMHbIX siAep. CBs3b Maccel U

SHEPrUu
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128 Peakuuu cuHTe3a u geneHus sjaep. McrouHuku
sHeprun CoJHIA U 3BE3]T

199 SnepHas o»Hepretuka. JlelicTBUE paaMOaKTUBHBIX

I/I3JIY‘-IGHI/H>'I Ha JXUBBIC OPTaHU3MbI

[TpakTuyeckue pabOTHI:

HabmroieHne CHJIOMIHBIX U JIMHEWYaTBhIX CIIEKTPOB
U3ITydeHUSI.

12.10
HccnenoBanne TPEKOB: U3MEPEHHUE YHEPTHH YaCTHUIIBI
0 TOPMO3HOMY TTyTH (110 hoTorpadusm).

W3mepenue painoakTuBHOro (hoHa

dusznyeckre SBICHHUS B TMPUPOJAE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
12.11 PaaMOAaKTUBHOE H3JIy4€HUE IPUPOJHBIX MUHEPAJIOB,
JICMCTBHE PAJMOAKTUBHBIX M3IYy4CHUH HA OpPraHU3M

YCIO0BCKa

1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,
VHIUBUIyJIbHBIN JO03UMETp, Kamepa Buiibcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUSA K NMPEIMETHBIM pe3yabTaTaM
NPoBepsIeMOro 0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
TpedoBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[lonumanue pomu GU3MKM B HAYYHOHM  KapTHHE  MHUPa;
c(OpMHUPOBAHHOCTh 0a30BBIX TNPEICTABICHUNA O 3aKOHOMEPHOMH
CBSI3U M TI03HABAEMOCTH SIBJICHUIN MPUPOJIBI, O POJIH IKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeil ponu (GUIUKM B Pa3BUTHU
1 €CTECTBEHHbIX HayK, TEXHUKHM U TEXHOJOIMi, 00 3BOIIOLUU
(bu3nyecKkux 3HaHUN U UX POJIU B LIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIA/J€ POCCUHCKUX M 3apyOEIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPY>KAIOIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOIOT I

3HaHus O BUJAX MaTepuu (BEHIECTBO W TOJIE), O ABUKEHUU KakK
crioco0e CyIIeCTBOBAaHHMS MAaTepHH, 00 AaTOMHO-MOJEKYJISIPHON
TEOPUM CTPOEHHUS BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHHUI
npupoabl (MEXaHUYECKHX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX H
2 KBaHTOBBIX); YMEHHUE pa3nuyaTh SBJICHUS IO ONUCAHUIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
naHHoe (u3MyYecKkoe sBIIEHUE; YMEHHME pPaclo3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (PU3WYECKHX SBJICHHUM B OKPYXKAIOIIEM MHUPE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH )

BJ'IaI[CHI/Ie OCHOBaMH TIOHATHHHOI'O arrIapara U1 CUMBOJMYCCKOI'O

sA3bIKa (bI/ISI/IKI/I H UCIOJIB30BAHUC HUX JIS1 PCLICHUA y‘le6HLIX 3a1aa4,

3 YMCHHE XapaKTepPU30BaTh CBOWMCTBA TeN, (U3HUECKUE SIBICHUS U
MPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHbIE U SMITUPUIECKHUE 3aKOHBI
4 YMeHHe onHchIBaTh HM3Y4YCHHBIE CBOMCTBA Tel W (hU3HYECKHE
SABJICHUS, UCITIOJIb3YA (1)I/I3I/I‘~IGCKI/I€ BCJIINMYUHBI
Brnagenne ocHOBaMH METOJOB HAyYHOT'O TIO3HAHHS C Y4ETOM
5 coOTI0IeHUs MPaBUII 0€30MaCHOTO TPy/Ia: HaOMIoAeHUE PU3UIECKUX

SIBJICHU
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YMEHHE CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY
U3 JaHHOT'0 Habopa 000PYAOBAaHUS 110 UHCTPYKIIUHU, ONUCHIBATH XOJ]
OIIBITA U 3aMHUCHIBATH €0 PE3YJIbTaThl, (POPMYIHPOBATH BBHIBOJIBI,
NPOBENECHHE TMPSAMBIX M KOCBEHHBIX W3MEpPEHHH (PHU3HUECKuX
BCIMYMH: YMEHHE IUIAHUPOBATh WM3MEPEHHS, CaMOCTOSTEIbHO
coOMpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY TI0 HWHCTPYKIIHH,
BBIYHCIIATh 3HAYCHUE BEIMYMHBI W aHAIU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl ¢ YY€TOM 3aJaHHOM MOTPEUTHOCTH PEe3yJIbTaTOB
U3MEPEHUN;

NPOBEJCHUE HECIOKHBIX HAKCIEPHUMEHTAIBHBIX HCCIICOBAHUN;
CaMOCTOSITENIHO COOMpaTh OSKCHCPUMEHTAIbHYIO YCTAaHOBKY H
NPOBOJUTH  WCCIECNOBAHWE TI0 HWHCTPYKIMH, TPEACTABIATH
MOJTYYCHHBIC 3aBUCUMOCTH (PM3UYCCKUX BEIHYUH B BHUJIC TaOJUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JEJaTh BBIBOJABI IO

pe3ysbTaTaM MCCeq0BAHUS

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojeneit
(MaTtepuanbHas TOYKa, aOCOIIOTHO TBEPOE TEJIO, MO/ CTPOCHUS
6 rasoB, KUIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7ipa) ¥ yMEHHE MPUMEHSTh HX JUIs

00BbsCHEHUS (PU3NUECKUX MPOLIECCOB

VYMeHne o0bACHATh (U3NYECKUEe IPOLIECChl U CBOMCTBA TEJ, B TOM
YuClI€ U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTh OOBSCHEHHWE C ONOPOH Ha M3yYEHHbIE CBOWMCTBA
Gu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH U

MOACIN

YMeHnne pemath pacu€THble 3amayu (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONIB3Ysl 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE (PU3UUCCKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATHL KPATKOC YCJIOBUC 3alavu,
BBISIBIISITh HEJIOCTAIOIINE JTAHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOIMMBIE JIJIS €€ pelICHHs, UCTIOIb30BaTh CIIPABOYHBIC JaHHEIC,
NPOBOJUTH PACYEThl U OIEHHUBATH PEATUCTUYHOCTH TOJY4ECHHOTO
3Ha4YeHUs (PU3UUECKON BETMUMHBI; YMEHUE ONPEACIISATh Pa3MEPHOCTh

(¢u3nYeCKOi BETMYHUHBI, IOTYYEHHOH NpU PELIEHUH 331a4U
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YMeHHE XapaKTepu3OBaTb IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJE OBITOBBIX NMPHUOOPOB, M MPOMBIIIICHHBIX
9 TEXHOJIOTMYECKHX IIPOLIECCOB 10 UX ONUCAHUIO, HCIIONb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH U HeoO0Xonumble (GU3NYECKUe

3aKOHOMCPHOCTHU

VYMenue WuCHONB30BaTh 3HAHUS O (U3NYECKUX SIBICHHUAX B
NOBCETHEBHOW JKM3HM JUIS OOecredyeHus: Oe30MacHOCTH IIpH
oOpamieHun ¢ OBITOBBIMH  NpHOOpaMM ¥ TEXHUYECKUMHU
10 YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COOJIOJICHUS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpPYKAIOUICH Cpeie; MOHWMaHHE
HEoOXOMMOCTH TPUMEHEHHUsI TOCTHKCHUH (DU3UKU U TEXHOJIOTH

AJIg palflMOHAJIBHOI'O TPpHUPOAOITIOJIb30BAHUSA

OneIT moMCKa, TpeoOpa3oBaHUs M TMPEACTaBICHUS HHQPOPMALUU
(bu3MYECKOro copepkaHus C HMCMOJIb30BaHHEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIECHUBATH IOCTOBEPHOCTh
MOJIy4YeHHOW WH(OpMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUN |
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh IIPHU
11 BBHITIOJTHEHUH Y4eOHBIX 3aJaHUI Hay4YHO-TIONMYISPHYIO JTUTEpaTypy
(U3HYECKOT0 CONIEepKaHNs, CIIPABOYHBIC MAaTEPUANIBI, PECYPCHI CETH
WUutepuer; BnageHue 0a30BbIMM HaBBIKAMHU  IpeoOpa3OBaHUs
uH(pOpMaMU M3 OJHOM 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE

CcO31aBaTb COOCTBEHHBIC MHUCHMEHHBIC H YCTHBIC COO6IJ.I€HI/I$I Ha

OCHOBE MH(OPMAITUHU 13 HECKOIbKUX UCTOYHHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe JBuKeHHe. MarepuanbHass Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBMKeHUE. CpenHsis ckopocTs. Dopmyrna s
1.2 BBIUMCIIEHHUS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOTMHEWHOE TBUKECHNE. 3aBUCUMOCTh KOOPIMHATHI Tella OT
BpPEMEHH B CIIy4yae paBHOMEPHOTO MPSMOJIUHEHHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padvkn 3aBUCUMOCTH OT BpPEMEHHU I MPOCKIMH CKOPOCTH, TMPOCKIIUU
MepeMenieHusi, MyTH, KOOpJIWHAThl TMPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBUKECHUH
3aBHCHMOCTh KOOpPJIMHATHI TEJNa OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOT O ABM)KECHHUS :
2
S(fi=vy s+ ay= %
DopMysBl I TPOSKIIUU TICPEMEIICHUS, TPOCKIIUA CKOPOCTH W IPOCKITUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIUHEIHOM BUKCHHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a,(f)=canst,
szz - le: =la.s,
I'padvikn 3aBUCUMOCTH OT BPEMEHH JUIsl TPOEKIIMH YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIMU TePEMEIICHUs, KOOpIUHATH TpPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBHKEHUU
CBoOoanoe naaenue. @opMyIIbl, OMUCHIBAIOIINE CBOOOHOE MAJCHUE TeJa MO
1.5 BEpTUKAIN (IBM)KCHHE Tela BHHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHHU ISl MPOEKIMH YCKOpPEHHUS,
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MNPOCKIUU CKOPOCTH U KOOpPAWHATHI IIPpH CBO60)1HOM nmaacHuu TCjaa II0

BEPTUKAIH

CkopocTh PaBHOMEPHOI'O JBM)KEHHS Tella IO OKpYXHOCTH. Hampasienue
CKOpPOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTH 4Y€pe3 paauyC OKPY>KHOCTH U TEPHOJ

oOparieHus:
2mR
L=
T

LenTpocTpemutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

1.6 yckopenus. @opmysa Juist BBIYUCIEHUS YCKOPEHHUS:
2
a. - L
" R
®opmyiia, cBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlleHus:
v = L
T
Macca. IInorHocTs Benjectsa. @opMyiia sl BBIYMCIECHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BekTtopHas ¢pusnueckas BenrnurnHa. CloxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
ConamnpaBjeHHOCTh BEKTOPa YCKOPEHUS TeJla ¥ BEKTOPA CHJIBI, IeHCTBYIONIEH
Ha TeJo
Bzaumoneiictue tein. Tperuii 3akoH HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenne nokos u TpeHue cKoapxkeHus1. Popmyna Juisi BBIMUCICHHS MOIYJIS CUJIbI

’T‘pPHI/I‘}I CKOIOBXXCHU4A.

[IOKYM

PSRESEC PN TPy
CAT TTOANVICA]

TN TS SOV -V W P T TPV
IJTIERTPOURAOVT TToArviCoro
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Hedopmamnus Tema. Ympyrue u Heynpyrue aegopMmanuu. 3aKoH YIPYrou
nedopmariu (3akoH ['yka):

1.13 F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHPHOI'O TATOTCHUSA:

m, -,
F=Gg.—L1 2

R -
Cuna TsKecTH. Y CKOpEHHE CBOOOIHOTO TTaICHHUS.

1.14
(DOpMyJ'Ia JJIs1 BBIYHUCJIICHHSA CHJIBI TAXKCCTHU BONIH3H MMOBCPXHOCTHU Bemin: F =

mg.
JBmwxenue manet Bokpyr Comnnia. [lepas kocMudeckas CKOpOCTb.

HeBecoMocTs u neperpy3ku

NMmynse Tena — BeKTopHas pu3ndeckasi BeIMYMHA.
1.15 p=mo

Nmnynbe cuctemsl Ten. M3menenne umiynbsca. UMIynbe cuiisl

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOI\/JI CHUCTCMBI TCJI:
1.16 p=mmU, +in,U, =const

PeakTtuBHOE IBUXKEHIE

Mexanunueckas padora. @opmMyna 11t BHIYUCIEHUS PaOOTHI CHIIBI:

A=Fscosc

Mexannueckast MOIITHOCTD:

1.17
A
N==
I
Kunernueckas u noreHuuanbHas 3Heprus. @opmyiia sl BBIYUCICHUS
KUHETHUYECKON IHEPTUU:
1.18
H!U'E
AN
AOKYMEHT NOANWUCAH SNEKTPOHHOM NMOANMUCHIO
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TeopeMa 0 KUHETUYECKOH OHCPIUH. d)opMyna JUISA BBIYHMCIICHUA
HOTCHI.[I/IEUILHOﬁ OHCPIruu TCj1a, IOAHATOr 0

HaJ 3eMIIEH:

E,= mgh

Mexanu4deckas SHEpIruAi:

E:Ek+Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHUUeCKOH 3Heprun. Gopmyia Juis 3aKoHa

COXpaHEHHUsI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE Ul TpeHus: E = const.

HpeBpameHI/Ie MEXaHHYECKOMN QHEPTUM IIPHU HAIINYNU CUJIBI TPCHUS.

[TpocTeie MeXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKH.
Ppruar. Momenrt cunsr: M - Fl.

YcnoBue paBHOBCCHS pblyara:
M +M,+..=0

[MoaBuxHbIM 1 HEMOABMXKHBIN O0510Ku. KITJ[ mpocThix MexaHU3MOB,

1.20

n= Anonesnas
A—a&rpaq:::

JlaBiienue TBEpIOrO TENA.
®opMyita 1Sl BBIYUCIECHUS TaBJIEHUs TBEPIOro Tela:

- £
p_S'

191 JaBnenue raza. ATMocepHoe TaBiIeHHUE.
l'unpocratnueckoe naBIeHUE BHYTPH KUAKOCTH.

CDopMlea JJIsL BBIYHUCJIICHUS OAaBJICHUA BHYTPH KUAKOCTHU!

p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBaudeckuii mpecc

3akon Apxumena. dopmyna ans onpeneneHus BbITAJIKABAIOUIEH CHIIBI,

123 JNENCTBYIOLIEH Ha TEJIO, IOrPYKEHHOE B KUAKOCTh WIIM T'a3:

F_&m. =pgv
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YcaoBue mnaBanus tena. IlnaBanue CYAOB U BO3YXOIIJIAaBAHUEC

1.24

Mexanudeckue KojeOaHWs. AMIUIUTYA, TEPUOJ M YacToTa KoJeOaHMi.

q)OpMy.]'Ia, CBA3bIBAOMIAA YaCTOTY U ICPUOJ KOJIEOaHMIA:

1.25

MareMaTtnyeckuii M IPYKUHHBIA MasTHUKH. lIpeBpaienue sHepruu npu

KOJIEOATEIFHOM JIBUKECHUH

1.26

3aryxatomue Konebanusi. BernyxaeHusie konedanus. Pesonanc

1.27

MexaHU4ecKrue BOJIHBI. HpOI[OJ'IBHBIe " IMOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTh PacpOCTPAHEHUS BOJHBI:

L=v-T

1.28

3Byk. ['poMKOCTB U BhIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI HA TpaHUIIE

nByx cpen. UHdpa3Byk U yapTpa3ByK

1.29

Ilpakmuueckue pabomul

N3mepenne cpenHeil MIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPYXHUHBL;, KOd(h(UIIMEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUIIBI TPEHUS, CHUIIBI
YIIPYrOCTH; CPEAHEN CKOPOCTH JBIIKEHUS OpyCKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEHHsI Opycka MpH JBMKCHUH 10 HAKJIOHHOM TUIOCKOCTH; YacTOTHl U
HepI/IO)Ia KOJ'Ie6aHI/II7I MaTeMaTH4YE€CKOIo MasTHHKA, 4YaCTOThl H Hepnogla
Kosie0aHUI MPY>KUHHOTO MAasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YIIPYTOCTH TpPH MOABEME Tpy3a C MOMOIIBI HEMOABUKHOIO
0J10Ka; pabOoThI CUJIBI YIIPYTOCTH MPHU MOABEME TPy3a C IOMOIIBIO TTOIBHIKHOTO
OnoKa.

HccnenoBanre 3aBUCHUMOCTH apXUMEIOBOM CHJIBI OT 00bEMa MOrpyXEHHOM
YacTH TeJIa ¥ OT INTOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CHIIBI
OT MacCcChI T€Jla, CHUJIbI TpCHI/IH CKOJIBKCHUS OT CUJIBI HOpMaJII)HOFO JOABJICHUS U
OT pOJia MOBEPXHOCTH; CUJIBI YIPYTOCTH, BOZHUKAIOIIEH B IPYKUHE, OT CTEIICHU
neopMaIuu MpyKUHbBI; YCKOPEHHUsS OpycKa OT yIiia HaKjIOHa HalpaBIIsIOLICH;
neprozaa (4acToThl) KoJeOaHWi HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUO/Ia
KoJleOaHU# MPYKMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBL;
HCCTIEIOBAaHUE HE3aBUCUMOCTH TIEPHOJia KoJeOaHUW HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara

1.30

Qusuueckue sA6IeHUA 6 Npupooe: TPUMEPHl ABUKEHHUS C Pa3IMUYHBIMU

CKOpPOCTSIMH B )KMBOM W HEXHUBOW MPUPOJE, ACUCTBUE CUJIbI TPEHUS B PUPOJIE
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U TEXHUKE, MPUIUBbI U OTJIMUBBI, JABWXKEHHE TuIaHeT COJIHEYHOH CHUCTEMBI,
PEaKTUBHOE ABUKEHUE )KUBBIX OPIraHU3MOB, PblYaru B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EpHOr0 JaBJICHUS Ha >KUBOW OpraHu3M, IJIaBaHHWE PbHIO, BOCIIPUATHE
3BYKOB KMBOTHBIMHU, 36 MJICTPSICCHHE, CEHCMUUYECKHE BOJIHBI, IlyHAMH, 9XO
Texnuueckue ycmpotiicmea: CUUAOMETD, NATYUKU TOJOXKECHHS, PACCTOSHUS U
YCKOpPEHHS, TUHAMOMETp, IOIIIMITHUKKN, PAKEThl, pblYar, IOABMXHBIA |
131 HETIOBMKHBIA OJIOKHM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHWU3MbI B OBITY,
' COOOIIAIONINECS] COCY/IBI, YCTPOUCTBO BOJOMPOBO/IA, THAPABIUYECCKUIA TpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC, apeOMETp, IXOJOT,
HCIIOJIB30BAaHUE YIIBTPA3ByKa B OBITY U TEXHHUKE
2 TEIIJIOBBIE SBJIEHU A
OCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU CTPOEHUS
21 BelecTBa. Mozenu TBEPIOT o, )KUIKOTO U Ta3000pa3HOr0 COCTOSTHUIA BEIIECTRA.
Kpucraimuaeckue u amopdHbIC Tena
25 JIBxeHue dactuil BemiecTBa. CBA3b CKOPOCTHU JIBMIKEHHUS YacCTHUI[ C
' Temnepatypoii. bBpoyHoBckoe nBmkenue, muddysus
2.3 CmaurBaHMe ¥ KalWJUISIPHbBIE SIBJICHUS
2.4 TerutoBoe pacmpeHue u cxatue
2.5 TerioBoe paBHOBECHE
25 Buytpennss sueprus. PaGora u Teronepenaya Kak crocoObl M3MEHEHUS
' BHYTPEHHEN SHEPrUun
2.7 Bune! Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKITUS, H3TyUCHUE
HarpeBanne wu oxmaxaeHue ten. KomuuecTBO TemmoTsl. Y aenbHas
TEILIOEMKOCTD:
2.8
O=an(t,—1)
3aKOH COXpaHEHUsl YHEPTrUU B TEIUIOBBIX MpoOIleccax. YpaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenune m koHueHcausa. MI3MeHeHUE BHYTPEHHEH SHEPruu B MPOIECCe
210 WCIapeHuss M KoHJeHcauuu. Kumenwe KUAKOCTU. YJenbHas TemaoTa
' napoo6pazoBanus: L = Q/m
OOKYMEHT NOAMNUCAH SNEKTPOHHOM NOANUCKI
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211 Bnaxuocts Bo3ayxa

[lnaBnenne wu kpucrtamuzanus. 3MeHeHWEe BHYTPEHHEH JHEpPruu MpHu

IUIABJICHUU U KPUCTAJUIW3alluu. VY aenpHas TEenjaoTa IJIaBJICHUS:

2.12
2=2

BHyTpeHHs11 dSHeprus CropaHus TOIUIMBA. Y JEIbHAs TEILIOTa CrOpPaHUs

2.13 toruBa: = Q/m

2.14 [Ipunmns! padots! TernoBbix asurareneil. KITJ[ teroBoro nurarens

IIpaxmuuecxue pabomoi

N3mepenne yaenbHOU TeMI0EMKOCTH METAUINYECKOT0 LIMJIMHIPA; KOJIMYECTBA
TEIUJIOTHI, TOJIYYCHHOTO BOJOM KOMHATHOW TeMIMepaTypbl (DUKCUPOBAHHOU
Macchl, B KOTOPYIO ONYIIEH HarpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAaHHOTI'0 HAarpeThIM LWJINHIPOM, IOCJIE ONYCKaHUs €ro B BOJYy KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEJIBHON BIJIAXXHOCTU BO3/yXa; YJEIbHON TEIJIOThI
IJlaBieHud JbAa. MccnenoBaHue W3MEHEHHs TeMIeparypbl BOIBI  MPHU
Pa3IMYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA NMPHU CMEUIMBAHUU XOJOAHON U

l"OpSI‘-ICfI BOIBI; IIponecCa UCIIapCHUSA

Qusuueckue a61eHUs 8 Npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KalMUJUISIPHBIE
2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B MpUpoae, uznydeHue CoiHIla, 3aMep3aHue

BOJIOEMOB, MOpCKUE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

Texnuueckue ycmpoﬁcmea: KallWJIIAPHI, IIPUMCEPHI HCIIOJIb30BAaHUA

KpHUCTAJJIOB, JKUJIKOCTHBIN TCPMOMETP, AATYHUK TEMIICPATYPhI, TCPMOC, CUCTEMA

247 OTOIUICHHSI JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, JABHUIraTellb
BHYTPEHHETO CrOpaHHsI

3 SJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Onekrpuzanus Tel. [[Ba Buaa 3JIeKTpHYECKUX 3apsI0B

3.2 B3aumoneiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUIECKOro 3apsaa

34 Onekrpudeckoe mone. Hanpsok€HHOCTH ayekTpuyeckoro mons. [IpuHium
' CYIEPIIO3UIIMHU JICKTPHYECKUX MOJIEH (Ha KAYEeCTBEHHOM YPOBHE)

35 Hocurenn »snexkrpuyeckux 3apsfoB. JlelicTBHE SJEKTPHYECKOTO MO Ha

QJICKTPHUYICCKUC 3aps/bl. HpOBO)IHI/IKI/I " JUDJICKTPHUKU
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[TocTostHHBIN 35eKTpUUecKuil TOK. JleficTBUS nekTpuueckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I =g/t,U=A

DJIEKTPUYECKOE COMPOTHBIICHHE. Y JICTBHOE DIICKTPHIECKOE COMPOTHBIICHHUE:
3.7 R =pl/S

38 3akon Oma as yuactka snekrpudeckoit menu: | = U/R

[TocnenoBarenbHOE COETMHEHUE IMPOBOAHUKOB!
1, =1, U=U,+U,. R=R +R,
3.9 HapaHHeJILHOG COCAMHCHHUC IIPOBOJHHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UgI=I+I;R=2.
- - 2

i

CMeniaHHBIC COCANHCHUS ITPOBOAHHUKOB

3.10 Pabota u momtHOCTSH 51ekTpruueckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenna:

3.11 O=I"-R-t

OneiT Opcrena. MarHuTHOE Moje MPSAMOro MPOBOJHUKA € TOKOM. JIMHHMM

3.12 .
MarHUTHOW UHIYKIIUH
313 MaruuTHoe T1OJ¢ IIOCTOSHHOIO MarHuTa. B3ammojeiicTBHE MTOCTOSHHBIX
' MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIL HA IPOBOJAHUK C TOKOM
3.15 Omnebitel @apanes. SBiaeHue snmekTpoMariuTHON HHAYKUMK. [TpaBumno Jlenua
Ilpakxmuueckue pabomol
HN3mepenne  2JIEKTPUYECKOTO  CONPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 ANEKTPUYECKOTO TOKA; PAa0OTHI SJIEKTPHUUECKOT0 TOKA.

HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HHUKAOUICTO B IIPOBOJHUKEC

(pe3ucTOopHI, JIAaMITIOYKA), OT HANTPSKEHUS Ha KOHIIaX IPOBOJHUKA; 3aBHCUMOCTH
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COIIPOTHUBJICHUA OT IUIMHBI IPOBOJHUKA, IIJIOMIAAN €ro MMOIICPEUYHOT0 CCUCHUA U
YACIBbHOI'O COITPOTHUBIICHUS.

HpOBepKa npaBujia JJisd SJICKTPUICCKOr O HAIIPAKCHUA ITPU ITOCIIC0BATCIIBHOM
COCAMHCHUU IIPOBOJHUKOB,; IIpaBUJia JId CHJIbI JJICKTPUYCCKOI'O TOKa IIPpH

napaJisieJIbHOM COCIUHCHUHN ITPOBOAHNKOB (pCSI/ICTOpLI u naMnoqxa)

Qusuueckue s6neHUs 6 Npupode. DIEKTPUUYECKHE SBJICHHUS B aTMmocdepe,
3.17 AIEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE T10JIe 3eMJIH, Jpeiid MoocoB,

POJIb MAarHuTHOI'O MMOJIA JJIA JKU3HU Ha 3€MJIG, MOJISIPHOC CUSHUC

Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CUéTUMK  3JIEKTPUYECKOM DSHEPruu, HIEKTPOOCBETHTENbHbIE MPUOOPHI,
3.18 HarpeBaTebHbIE AJIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MPEIOXPAHUTEIH, DSJICKTPOMArHUT, JIIEKTPOJBHTATeNh IOCTOSHHOTO TOKa,

T'CHEPATOP MOCTOSAHHOI'O TOKA

3.19 DrekTpoMarHuTHBIC BOTHBL. 11IKasa 31eKTpOMarHuTHBIX BOJIH

3.20 JlyaeBast Mmonenb ceta. [IpsmonnHeliHoe pacpocTpaHEeHHe CBEeTa

3.21 3akoH oTpakeHHs cBeTa. [lmockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cera

3.94 JIunza. Xona nydei B nuH3ze. okycHOe paccTosiHue JUH3bI. ONTHYECKAs CHIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTudecKre TPUOOPHI
Ipakmuyeckue pabomol
#HH##Par#H##lI3MepeHne ONTUYECKON CHIIBI COOMparomeld JIMH3BI, (HOKYCHOTO
paccTosiHus coOMparoleit TMH3HI (110 CBOMCTBY PaBEHCTBA pa3MepoOB IIpeIMeTa
1 U300pakeHus1, KOT/1a IPeIMET PacoNOkKeH B ABOMHOM (oKyce), oKa3aTes

3.26 MIPEIOMJICHUS CTEKIIA.
#H##Par###lccnenopanue CBOMCTBA M300paKEHUS, TTOJYYCHHOTO C TTOMOIIBIO
coOuparomiei JUH3bI;, U3MEHEHHUS! (OKYCHOTO PACCTOSHUS ABYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJla MPeJOMJICHHUs CBETOBOrO JIyya OT yIJla MaJCHUs Ha
IpaHMIIE «BO3AYX — CTEKIIO»

3.97 Qusuueckue serenus 6 npupoode: 3arMmenus Connua u JlyHbl, 1Bera Ted,

' ONITHYECKHE ABIEHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
328 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOI, QoToanmapar, ONTHYECKUE

CBE€TOBObI
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4 KBAHTOBBGIE SIBJIEHUA
41 PannoaktuBHOCTE. Anbda-, 6eTa-, ramMmma-u3nydeHus. Peakuun anbda-u Oera-
' pacmajia
49 Oneitel Pesepdopna mo paccesnuro anbda-dactuil. IlnanerapHas Mojenb
' aToma
4.3 CocraB aromHOro siipa. M3otomnst
4.4 [Tepuox momypacmajia aTOMHBIX SAEP
4.5 SlnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOr0 M MACCOBOTO YHCEI
Qusuueckue s61eHUs 6 npupode. €CTECTBEHHBINM pPaTUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4H, DPaTdOaKTUBHOE W3JIy4YCHHWE NPUPOIHBIX MHHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX U3TyYEHHUI Ha OpraHU3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CIIEKTPOCKOI, HHIMBUIYaJIbHBIN JO3UMETP, KaMepa
' Bunbcona, siiepHast SHepreTuka
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka. 9 knacc. YueOnuk. [lepoimkun A.B.

METOANYECKHUE MATEPUAJIBI J1JISI YUUTEJIA
®duznka. 9 knacce. Yueonuk. [lepoimkua A.B.

®dwusuka. 9 knacc. Metoaudeckoe nocodue k yueOnuky A.B. [lepoimkuna

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
https://resh.edu.ru/

https://uchebnik.mos.ru/
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