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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
COCTaBJICHa HAa OCHOBE MOJIOKEHUN M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOW OOpa30BaTENbHOW MPOrpPaMMBbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takke HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanbubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepamuny ot 29
nexabps 2012 romga Ne 273-D3 (¢ u3MEHEHUSIMHU U JTOTIOJTHEHHUSIMU )

2. ®enepanbHbIl TOCYJAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
oOuiero o0Opa3oBaHusA, YTBEPKAEHHBIA NpukKazoM MwuHoOpHayku PO ot
31.05.2021 Ne 287 (pen. ot 22.01.2024).

3. denepanbHas pabodas IporpaMma OCHOBHOIO 00ImIero oOpa3oBaHUs
«Dusuka» (0a3oBbIi ypoBeHb) (mms 7-9 KmaccoB 00pa3oBaTENBHBIX
opranuzanuii).  Muctutyr  ctparerun  oOpa3oBanus  ((peaepasnibHOE
rocyJapcTBeHHOE OIOHKETHOE HaydYHOe yupexaeHue). Mocksa 2023r.

4. TlocranoBnenue ['maBHOroO rocygapcTBEHHOro caHutapHoro Bpada P® ot 28
ceHnta0ps 2020 r. Ne 28 «O0 yrBepxkaeHun canutapusix npasui CII 2.4.3648-
20 «CaHuTapHO-ANUAEMHUOJIIOTHYECKHE TpeOOBaHHUS K  OpraHU3alMsIM
BOCITUTAHUS U 00YUYEHUS, OTJbIXa U 03I0POBJICHUS JIETEH U MOJIOAEKI» .

5. Yueonsiii miuan MbOY BMO «KypkuHCKHIA IEHTp 00pa30BaHUs.

6. Pabouas mporpamma Bocnutanus MBOY BMO «KypkuHCKUE TEHTp
00pa3oBaHUs.

[Iporpamma 1o ¢u3Kke Ha YpPOBHE OCHOBHOIo oOIIEro oOpa3oBaHUs
BKJIFOYAET TIOSCHUTENbHYIO 3alliCKy, COJEp)KaHUEe OOYy4YeHHSs, IJIaHUPYEeMbIe
pe3ynbTaThl OCBOCHUSI MPOTpPaMMbl MO (PU3WKE, TEeMAaTHYECKOE IJIaHWPOBAHUE,
poBepsieMble TPEOOBAHUS K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHON
IpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs M DJIEMEHTOB COJCpP)KaHUS 10
busznke, a TaKKe MpoBepseMble TPeOOBaHUS K TPEIMETHBIM pe3yibTaTaM
6a30BOro ypoBHSI OCBOCHHsI OCHOBHOM 00pa30BaTeIbHONW MpOrpaMMbl OCHOBHOTO
oO1rero oopazoBanust Ha ocHoBe PI'OC.

Copepxanue mporpaMmbl 10 (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYAIONIMXCS W OPTaHU3AIMI0 HW3YYCHHS
bU3MKM Ha JIEATEIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe y4HUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuud tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPETIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeeieHrue yueOHOro Marepuania
1o rojgaMm o0yueHus (Mo Kiaccam), MpeayiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh



U3Y4YEHHUs] T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCA.

[Iporpamma mo ¢usmke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOM
HOMOLIY YYUTENIO B CO3JaHUU pabodeil mporpaMMbl O y4eOHOMY MPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIOIIUM JIJII €CTECTBEHHOHAYUHBIX YUEOHBIX
NPEIMETOB, TOCKOJIbKY (HU3NYECKHE 3aKOHBI JIEKAT B OCHOBE TMPOIIECCOB H
SBJICHUN, W3yYaeMbIX XHMHEH, OHOJOrHeHd, acTpoHOMHEH U  (PU3HYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAyUYHYI) KapTUHY MHpAa,
NpeaoCTaBIsieT HauOoyiee SCHbIe O0Opa3lbl NPUMEHEHHS HAy4YHOTO MeToja
MO3HAHUS, TO €CTh CIOC00a MOyYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUSA B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU ECTECTBEHHOHAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne Qusukum Ha 0a30BOM ypOBHE TMpeEAIoiiaracT OBJIaJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

e UHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJb30BaTh  HAy4dHbIE
JTIOKa3aTeIbCTBA JJIs MOJTYyUYEeHHS BHIBOIOB.

lenn wusyueHus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
omnpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBaTeibHBIX oOpraHuzanmsx Poccuiickoii ®Denepauuu, pealn3yrOMIMX
OCHOBHBIE  00111€00pa3oBaTelIbHbIe MPOrPAMMBbI, YTBEPKIAEHHON pelIeHHEM
Konnerun MunuctepctBa npocsetienus Poccuiickoit deaeparuu (mpoToKoa OT 3
nexadbps 2019 r. Ne [1IK4BH).

eaun uzyyenus GU3NKU:

e TMpuUOOpETEeHHE HHTEepeca M CTpPEeMJICHHS OOYYaloImMXCs K HaydYHOMY
M3YYEHUIO TPUPOMABI, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CcIIocoOHOCTE;

e Ppa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (HOPMUPOBAHUE
MCCIIEN0BATEIBCKOrO OTHOLIEHUS K OKPYKAOIINM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK peE3ylbTara H3y4CHHUs
OCHOB CTPOCHWMsI MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHUE TPEACTABICHUN O poiu (U3UKHU IJIsI Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;

e pa3BUTHE  TPEACTABICHUA O  BO3MOXHBIX  chepax  Oymymiei
po¢eCCHOHATILHON JIEITSIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTrOTOBKA K
JajgbHeleMy 00y4eHHUIO B 3TOM HaIlpPaBJICHUH.



JlocTkeHue 3TUX 1enedl mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o011ero oopazoBaHusl 00E€CIIEUNBAETCS PEIICHUEM CIIEAYIONINX 3244

npuoOpeTeHre 3HaHWM O JAUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKNX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSX

NpUOOpETeHHE YMEHUN OMUCHIBATh U OOBSICHATH (DU3MUECKHUE SIBICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TNPOCTEUITUX PACUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM br3nIecKuX MOJICTICH, TBOPYECKUX u
MIPAKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOII0ATh MPUPOHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble pabOTBl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM HU3MEPUTEIHHBIX MPHUOOPOB;

OoCBOeHHE MPUEMOB paboOThl ¢ MHPOpMaIe (HU3MIecKoro coaepKaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (U3HUKHU, aHAIIU3 U
KPUTUIECKOE OIICHUBaHUE NH(POPMAIIHH;

3HaKOMCTBO €O chepamu podheCCHOHATLHON AESITeIbHOCTH, CBSI3aHHBIMU
C ¢u3MKON, W COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JTOCTIKECHUAX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus orBoauTtcs 238 dacoB: B 7 ki1acce — 68 yacoB (2 yaca B He/IeN0), B 8
KJacce — 68 vacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Helemo).

[Ipennaraemslii B mporpaMMe no (u3Mke nepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHATENbHBIN XapaKTep, YIUTENb JeIaeT BHIOOP MPOBEACHHUS
7a00paTOpHBIX PAOOT M OMNBITOB C YYETOM HWHAMBUIAYAIbHBIX OCOOEHHOCTEN
o0y4Jarommxcs, CUcKa AKCIEPUMEHTAIbHBIX 3a/laHU, MPEJIaraéMbIX B paMKax
OCHOBHOT'O T'OCYAapCTBEHHOI'0 dK3aMeHa 10 (pU3UKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. SABieHus npupoibl. PUNYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuyuHbL. M3mepenune Qusnyeckux BenudyuH. Dusznueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BOTMPOCA, BBIIBIYKEHUE THIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHNE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue npubOpsI U MPOIEaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
I (QPOBBIM MMPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temreparypsl NpU MOMOIIH >KMIKOCTHOTO TEPMOMETpa MU
JNaTYuKa TEMIEPaTyphbl.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. OTbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumoneicTBue yacTHil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE Ia30B, KUAKOCTEH M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OCcoOEeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYXKEHUIO AECHUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SBneHne wHepuMH. 3aKOH HWHEpUUHU. B3aumopencTBHe Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BEIECTBA.
Cwiia kak XxapakTepucTuka B3aumoAeucTBus Ten. Cuja ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOMIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHHS U TPEHUE NOKOsA. TpeHue B MPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHue Cul, HaIPaBJIECHHBIX MO0 OJHOM MPSMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOrO JABUKEHUS (IIApUKA B )KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHHS (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTEN M ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUS U yBEIUYEHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbI. 3aBUCUMOCTb JAaBJICHUSI KUJIKOCTH OT riayOuHbl. ['mapocrarnueckuit
napajgokc. Coobmiatomuecs cocybl. [ 'nipaBinueckue MexaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh

TeJa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKMBAOIIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IJIOTHOCTEHN TeNa U )KUIKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B

A T o
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JKMJIKOCTh YaCTH TEJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B ’KMIKOCTH, OT MaccChl Teja.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEHCTBYIONIEH Ha TeJlo B JKUAKOCTH, OT OOBEMA MOrpyKEHHOW B
J)KMJIKOCTh YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcrpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKH W
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOU. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OINBITHI, NOATBEPKAAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNW MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIIonepenayda u COBEpILICHUE paboTHI. Bu bl TEIUIoNepeaaym:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaeHncamus. Mcnapenwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TerioBbix aurarenedt KIIJ[ temmoBoro nBuratens.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
HabmroneHne TemioBoro pacumpeHus Ted.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUNOTE3bl TUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuei BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIIOTHI MIaBJICHUS JIbJA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIIAMH).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaMpshKEHUE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE LIETTH U TTOTPEOUTENH 3IEKTPUUECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OneiT  Opcrena. MarautHoe 1osne  dJIEKTpUdeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA MPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3J1eKTpUUEeCKOro Hanps>KeHUsI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.

[ S
o n



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIWHBI, IUIOMAAU HONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSHHBIX MarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HANpaBJICHUS TOKa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHoMepHOe npsMosnHENHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHEWHOe nBrkeHHe. (CBOOOmHOE
najgenue. OnbiTel ['anumnes.

PaBHomMepHOe nBIKEHHE 1O OKpy)HOCTH. [lepuon u dactora oOpareHus.
JluHeriHas u yriioBas CKOpocTH. LleHTpocTpeMuTebHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOIO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cunbl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBsi3b dHEpruu U padoThl. [loTeHnanbHas SHeprus Tena, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus coxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TyTE€d W TPACKTOPUN ABMKEHUS OAHOTO U TOr0 K€ Teja
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

N3MeHeHne Beca Tella Npu YCKOPEHHOM JIBUYKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cCpeaHed CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBKEHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEMOABMKHOI'O Y MOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPI'HH IPH KOJICOATSIIBHOM JIBUKCHHH.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicOoTa ToHA. OTpaxkeHue 3Byka. MHpa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KojieOaHMM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmpeneneHue 4acTOTHl U TIepuo/Ia KoJieOaHui MPY>KMHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHo/Ia KojaeOaHui MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJie.  DJIeKTpOMarHuTHeie  BOdHBL.  CBOICTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenus Connna u Jlynsl. Otpaxkenue cBera. [Linockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonp nayueid B gauHze. OnrTuueckas cuctema Qoroamnmnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yria
NaJCHUS.

2. M3yuenue xapakTepuUCTUK U300paKEHUs MIPEAMETA B TNIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 0 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

Omneitel Peseppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPBI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sanep. CBsA3p Macchl M AHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. ChekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnemoBanue TpEKOB: M3MEpPEHHE JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOYJIb TPEIHA3HAYEH IJI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO IPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaK¥Ke JIJIsl TTOJITOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSAS T[OJy4YEHHbIE 3HAHMs, pelaTh 3aJa4yd, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWM pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoJee BaXXHBIX JOCTIKCHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BHUIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi OynyT copMupoBaHbl CIEAYIOUIME JUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
buznuecKol HayKu;

- IEGHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B 00CYKJI€HUN OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHEM JOCTHXKEHHIM
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIBHO-ITHUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS :

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (pU3MUeCKON HayKu: €€ TapMOHHYHOIO
IIOCTPOEHMS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HaHWE IIEHHOCTH (U3NYECKOM HAyKM Kak MOIIHOI'O HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTHUS TEXHOJIOIMM, BAKHEHMIIEH COCTAaBISAIOLIECH
KYJIbTYpBHI;

- pa3BUTHE Hay4YHOU J0OO03HATEIBHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATENbHOCTH;

S5) ¢opmupoBaHusT  KYJBTYPbl  3A0POBbSI U  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHWE IIeHHOCTH Oe3omacHOro ooOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TMpaBUJ O€30IaCHOr0 TIOBEJIEHHUS Ha
TpaHCIOPTE, Ha J0porax, ¢ 3JIEKTPUYECKHMM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAIIHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa pedUIeKCHUU, TMPU3HAHHE CBOEro IpaBa Ha
OHIMOKY M TaKOro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE y4yacTH€ B pEIIeHUH NPaKTUYECKUX 3a7ad (B paMKaxX CEMbH,
0o0pa3oBaTeIbHOW  OpraHu3alluM, Topoja, Kpas) TEXHOJOTHYECKOW U



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPOQECCUil, CBI3aHHBIX C (PU3UKOI;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpUEHTalUs Ha NpUMEHEHHE (UBUYECKUX 3HAHUW U1 pelieHus 3ajad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOIO XapakTepa AKOJOTMYECKUX MpoOJeM W MyTell HX
pelieHus;

e 8) ajanTanum K M3MEHSIOUIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHUPOIHOM

cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICHCTBUM TIPH BBITIOJIHCHUHM WCCIICIOBAHUNA U
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM uucie HopMyaupoBaTh
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PUIMUECKUX
3HAHWM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, 00IECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JEUCTBUM C YYETOM BIUSHHUS HA OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHMsSI TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocsi Oyayt chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIIUE TT03HABATEIbHBIC YHUBEPCATIbHBIC YICOHBIC ICHCTBUSA,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJIbHbIC  Yy4YeOHBIC  JICUCTBUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATD U XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS IS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBJISITh TIPHYMHHO-CIICJICTBCHHBIC CBSI3M TPU HM3YYCHUH (HU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JENaTh BBIBOJbI C UCIOJIb30BAHUEM JIEYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 pemieHus y4eOHOM (Qu3anyeckon
3alauu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB peEIIeHUus, BHIOOp Hamboiee
HOJIXOSIIEr0 ¢ Y4ETOM CaMOCTOSITEIHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil SKCIEPUMEHT, HEOONBIIOe HCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa NPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaluIo,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBEIEHHOIO HAOIIOAEHHUS, OIbITa, UCCIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3INYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH MMOUCKE U
orOope WHpOPMAIIMM WIH JTAHHBIX C y4€TOM MPENIOKEHHOW Yy4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMAIIM W WUTFOCTPUPOBATh peIlacMbie 3aJadll  HECIOXHBIMHU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT U TIPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOMN TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIC HAa pEIICHHWE 3a/Jauyd M TOJAJIep KaHHe
0J1ar0oXKeIaTeIbHOCTH OOIIEHUS ;

COTIOCTABIISATh CBOU CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPECTABISATh PE3yIbTAaThl BBIIOIHEHHOIO (PU3NUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOW JAESITENIbHOCTH, OPTaHU30BBIBATH JIEHCTBHUS
no e€ JOCTIKEHHIO: pAacHpelensTh pPOiau, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJICHUIO W KOOPIWHHUPYS CBOM JEWUCTBHS C JAPYTHMH
YJIeHaMHU KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX CUuTyalnusiax, Tpe6y}OHII/IX
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3INYHbIX moaxoagax MMPUHATUA peHIeHI/Iﬁ
(MHAMBUyaIbHOE, MPUHITHE PEIICHHS B TPYyIIe, NPUHATHE pEIIeHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)1/131/1‘1601(0171 3a1a4u UJiIn
IJIaHa HCCIICOOBAHUA C yqéTOM HMCIOIMUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUM U TIpeyiaraTh Iiad €€ U3MECHECHU S;
OOBSCHATh TPUYMHBI  JOCTMDKCHHUS  (HEHOCTHDIKEHHUS)  PE3yJIbTaTOB
NeATeNIbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBHITOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, M3MCHMBIIUXCS CHUTYyalldi, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTaTa LICJIM U YCIOBUSAM;

CTaBHUTh c€0s Ha MECTO APYroro 4yejoBeKa B XOE CIopa WM JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPU PErIeHUN (PU3UIECKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ TIPaBO JPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 KJjiacce IpeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONB30BaTh  TOHATHA: (PU3MYECKHUE U  XUMHYECKUE  SBJICHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIMHMIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPHAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOACUCTBYIONIAS
cwia,  gepopmanus  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOINECS COCYIBL;

paznuuath siBiaeHus (nuddysus, TEIoBOe IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMocdepHOoe JaBlICHWE, IUIaBaHWE TeJ, MpPEeBpallcHUs
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOKMCTB W Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PHU3NIECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JIBIOKCHHSI C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW U HEXKHUBOU
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMOCc(EepHOr0 JaBJCHUS Ha *KUBOW OpPraHU3M, IJIaBaHHE PbIO, pblyaru B
TeJe YeJIoBeKa, MPU 3TOM MEPEBOUTh MPAKTUYECKYIO 3a]ja4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tella, Ccuila TPEHUs, MAaBjieHHEe (TBEPAOro Tela, KUJKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IMJIEYO CHJIbI,
MOMEHT CWIbl, KO3(Q(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAsl JHEPrus), MPU OMHUCAHUM MPABUIBHO
TpakTOBaTh  (PU3UYECKHH  CMBICT  HMCIHOJIB3YyEeMBIX  BEIUYWH, UX
00O3HAaYEHUS W EIUHUIBI (U3NUECKUX BEITUYMH, HAXOIHUTH (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (DU3WUYECKYIO0 BEIMYUHY C JIPYTUMHU BEITUYHMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SBJICHHUS U TIPOIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBWJIO paBHOBecHs pbryara (OJoka),



«30JI0TO€ TPABWIJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYeCKOu
DHEPruu, MpPU HSTOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa W
3alUCBHIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PM3HUECKHUE SBJICHUSI, TPOLECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Y4EHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMOIb3YysSd 3aKOHBI U
dbopmybl, CBs3bIBarONIME (U3UUYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3a/1a4y 3alMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUESCKUE
BEJIMYMHBI B (DOPMYJIBI M TMPOBOAUTH PACU€Thl, HaXOAUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsi PEIICHUs 3aJ/lay, OLIEHUBATh PEATUCTHYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOA0B, B OMMCAHUM UCCIIEI0BAHUS BBIEIAThH IPOBEPIEMOE
Npeanonoxkenue  (TUMOTE3y),  pa3iMyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKM B XOJE OIbITa, Je1aTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHMUS,
3aMUCHIBATh XOJ1 OMbITa U (HOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATD MpSMble W3MEPEHMsI PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CHJIBl M TEMIEpaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH TOKA3aHHUs MPUOOPOB € YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUYUHBI OT
JIPYrol C HCHOJNb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBHXKYLIEroCs Tejla OT BPEMEHU [BHKEHHUS TeENa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHMS TEJ, CHUIIbI
YOPYrOoCTA OT YMJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa
NOrpY>KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
IUIaBaHUsl TEJ, YCIOBUM paBHOBECHS pblyara U OJOKOB), Y4acCTBOBAaTh B
IUTAHUPOBAHUM Y4EOHOrO0 HCCIIEIOBAaHUSA, COOMpAaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEII0KEHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOTYYEHHOH 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH B BHUJE



NPEAJIOKEHHBIX Ta0MuI W TpaduKoB, AeNaTh BBIBOJLI IO pe3yibTaTam
UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPIOrO TEla, CHJIA TPEHHUS CKOJIbXEHMUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyXKEHHOE B JKMJKOCTh TeNO, KOA(p(UUMEHT MOJE3HOTO JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysS NPEUIOKEHHON HWHCTPYKUUHU: TpU
BBINIOJIHEHUM H3MEPEHHUI COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHSI MPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapoMmeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONOpPOM HA HX ONucaHud (B TOM YHUCJE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SIBJICHUM M HEOOXOAUMBbIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTHL  MpuUMepbl  (HAXOAuUTh  HH(DOpMaAIUMIO O  TIpHUMEpax)
NPAaKTUYECKOI0 HUCIOJb30BaHUS (DU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTMYECKOr0 MOBEACHUS B OKPY>KaIoILeH cpejie;

OCYILIECTBJISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHere B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MUMEIOILIUXCS
3HaHUH © TYyTEM CpPAaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHU HayYHO-TIOMYJISIPHYIO
IUTepaTypy (QU3MYECKOro COAEp)KaHUs, CIPABOYHBIE MaTepHaIbl,
pecypchl cetu MuTepHer, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HPU3UUECKOTO COACPKAHUS, B TOM
yuciae MyOJaMYHO JAeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NpPU OSTOM TPaMOTHO HCIOJIB30BAThH



U3YYCHHBIM TOHATUHHBIMN anmapaT Kypca (QU3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEJOBAHHMN paclpeaensithb
00s13aHHOCTH B TpyNNe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEINTh 3a BBINOJHEHWEM IUIaHA JEWCTBUW, AaJEKBATHO OIIEHUBATh
COOCTBEHHBI  BKJIAJ B  JCATENBHOCTb  TIPYMIbI,  BbICTpPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xon1y oOyuenus B 8 kiacce npeamMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsil, JIEKTPUUECKOE OJIE, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauin3auus (OTBEpAEBAHUE), KUIICHUE,
Teronepeaaya (TErI0NpPOBOAHOCTb, KOHBEKIIHS, U3JIy4EHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JEHWCTBUE
MarHUTHOTO TOJSl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsE UHAYKIIHS)
M0 ONUCAHWID MX XApPAaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE U KAaNWUIAPHBIE SBICHHUS B TMPUPOJE,
KpUCTAJIBI B mpuponae, uziaydeHue CoJiHIIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOI0COB, pOJIb MAarHUTHOT'O MOJS IJis KU3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
busnyueckne BEIUMUYMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPrHusi, KOJIUYECTBO
TEIJIOThI, yJEJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsg TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BJAXHOCTh BO31yXa, JJIEKTPUUYECKUHN 3apsi,
CWJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHHME  BellecTBa, pabora W MOLIHOCTH
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYIBI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu3oBaTh CBOWCTBA TeN, (U3UUECKUE SABJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOM TEOPUHU
CTPOEHUS BEIECTBA, NMPUHLMUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE TMPOLECCHl M CBOWCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Onopoid Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUIA,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiarb pacy€THblE 3aJadyd B 2-3 JEHCTBUA, MCIOJIb3YS 3aKOHBI M
dopMyIbl, cBs3bIBarOLME (PU3MUECKUE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelleHus 3a7adyd, BBHIOUpATh 3aKOHBI U  (QOPMYIIbI,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPABHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PEMUTh NpH MNOMOLIU
(bu3MUeCKUX METOAOB, HCIONb3YS OMHCAHUE MCCIEIOBAaHUSA, BBIACIATDH
IIPOBEPAEMOE  NPEAINIOIOKEHNE, OLECHUBATh IPABWIBHOCTh IIOpsJKa
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU H3IYYEHHH OT I[BETa U3JIydarollel (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJbI OT TEMIEPATYPbl KUIAKOCTH H
wion@aau €€ IOBEPXHOCTH, DJIEKTpHU3alus Tel U B3aUMOJIEUCTBHUE
NIEKTPUYECKUX 3apsAJl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MpOBEpsAEMbIC MPEANON0KEHH, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMBbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPUOOPOB M AATYUKOB (PU3MUECKUX BEIUYUH, CPAaBHUBATH
PE3YIbTATHl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COIOTHOM ITOTPEIIHOCTH;
MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
Ipyrol ¢  HMCHOJb30BaHUEM MPSMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeIbHOTO CONPOTHUBJICHHUSI BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIAEAOBATEIbHOIO M  NapajyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHUs, CIenys NPEII0KCHHOMY IUIaHy, (puKcHpoBaTh
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3ndecKkux BeIUMuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATH M3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEIOKEHHON UHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOII0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHILMINBI  ACHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HATPEBATENIbHBIE ANEKTPOIPUOOPHI (MIPUMEPHI), IEKTPUUECKUE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M HW3MEPUTEIbHbIE
npuOOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBbI JJIEKTPUUYECKHUX
LENEe C MOCIeA0oBaTEIbHbIM U MapasuIeIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAUYCHHMSI DJIEMEHTOB JICKTPUUECKUX IICTICH;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI W COOJIFOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh HMH(POPMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPECUYNBOI WITH MOYKET OBITh HEJIOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTEpaTypy  (PU3NYECKOro COJEp)KaHUs, CIPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIECHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
CONCp)KaHMs, B TOM YHCJIE IYOJIHMYHO TIPEICTABIATh PE3YIbTAThI
MPOEKTHOW WJIM UCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3Y4YEHHBIM TOHATUIHBIA amnmapar Kypca (Qusukw,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (HU3UICCKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 3a BBITIOJTHEHUEM IUTaHA JIEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OICHWBATh COOCTBEHHBIH BKJIAa B
JEeSTeNHHOCTD TPYIIHI, BRICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K o1y oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOUINXCS YMEHHIMA:

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTb M NEPETPY3KH, LEHTP TAKECTH, a0COIIOTHO TBEPIOE TEIIO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHU, anb(pa, OeTa- U raMma-u3aydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pasznuyarh SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJIeOaTeIbHOE IBIKECHHE (3aTyXalollue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKCHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JIUCIEPCHUsl CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIY4YEHUS1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3UYECKUX  SIBJICHUU B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBICHHS B TMPUPOJIE:
MPWINBKI U OTIIMBBI, IBUKEeHUE TUIaHEeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMHUYECKHE BOJIHBI, LIYHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIIOrMYECKOe IEHCTBHUE BHIIUMOTIO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, JEWCTBUE PANMOAKTUBHBIX M3JIyYEHUH Ha
OpraHW3M YEeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBWKEHHH, YCKOpPEHHE, TepeMelleHHue, MyTh, YIrjioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TAJEeHusi, BeC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIBIL,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS SHEPIUsl CXKaTOU
NPY>KUHBI, KUHETUYECKasl DSHEPrus, IIOJIHAs MEXaHWYecKas JHEprus,
MEepHoJ U YacToTa KojieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MPaBUJIbHO TPAKTOBATh (PU3UYECKUI CMBICI HCMOJIB3yEMbIX BEIWYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMU,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHUS U TPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPNO3ULIMUA CWJI, HOPUHIUI OTHOCUTEIbHOCTH [‘anmues,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiIOBOTO U MaCCOBOTO UUCEI



NP SIEPHBIX PEAKUUAX, MNPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYHUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB ¢ OMopoi Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUI,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3amayd  (OMHMparolIiecss Ha CUcTeMy u3 2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOUHBIC JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaY€HUs (U3UUECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOAOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAHUS, BBIIEIATH
NpOBEpPAEMOE TMPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
IIPOBEICHHUS  MCCIIEOBAaHMsA, JI€JIaThb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl PHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM MpYKMHHOIO
MasiTHHKa OT MAaccChl Ipy3a M KECTKOCTU NPYNKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MaJIBIX KOJICOaHUH, MPSIMOINHEMHOE pacIPOCTPAHEHHUE CBETA,
pasyiokeHre Oenoro CBeTa B CHEKTP, U3yYEHUE CBOMCTB HM300pakKeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJII0JEHUE CIUIOIIHBIX M JMHEMYaThIX CHEKTPOB HW3JIYUYEHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 U30BITOYHOTO Habopa
o0opyaOBaHMs, OINUCHIBAaTH  XOJI ONbITAa W  €ro  pe3yibTaThl,
(OpMyIHpPOBaTh BHIBOABL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HAueHHEe U3MepsAEeMOM BeJIUYUHBI ((POKYCHOE pacCTOsSHHUE
coOuparomieit JMH3bI), OOOCHOBBIBATH BBHIOOpP crHoco0a HM3MEPEHUS
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PAaBHOYCKOPEHHOM JBIKEHHHM O€3 HadyaJbHOM CKOpPOCTH, Iepuoja
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETa OT yrIjla MaJeHus W yria MpeloMJIEHUs OT yria



najcHus): IUIAHUPOBAaTh HCCIAEAOBAHHE, CaMOCTOSATEILHO COOMpAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIWYUH B BHUAE TAaOMWIl M rpadUKOB, JI€JaTh BBIBOIBI I10
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOpEHHE CBOOOJHOTO TMAaJIeHUs, KECTKOCTh MPYKUHBI, KOAIDPHUITUEHT
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATDh U3MEPEHUs, CIICAYs MPEAIOKEHHON UHCTPYKIIMH, BBIYHCIIATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOYUYCHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

COOMIOIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH TpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (DU3UYECKUX MOJIEIICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JMH3a, IUTAHETapHAs MOJAEIb aTroMa, HYKJIOHHAs
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONucaHus (B TOM 4YHUCIE:
CIUJIOMETpP, IATYMKH TIIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, IEPUCKOI, (HOTOoAaMmapaT, ONTHYECKUE CBETOBO/IHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SBIEHUA W  HEOOXOAUMBbIE (PU3MUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUN B IJIOCKOM 3€pKajie U COOMpArOLIE JTUH3E;
OPUBOAUTH  TMpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  MIpHUMEpax)
MPAaKTHYECKOTO HCIOIb30BaHUsI (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MPU OOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 3I0POBbSI W COOJIFOICHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HHPOpMANUU (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh



MyTU OMNPEIeJICHHs JOCTOBEPHOCTH MOJYYECHHON MH(OpMaIK Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JOMOJHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro COJAEpKaHMs, CIPABOYHBIE MaTepHuabl,
pecypchl cet HTEpHET, BiIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus MH(DOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYT'YIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIEHUS HAa OCHOBE
uHpOpMaIIMM U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOrO COJepKaHUs,
MyOJIMYHO MPEJICTABIATH PE3YyAbTaThl MPOESKTHOW WU UCCIIEI0BATEIbCKON
JNEATENbHOCTH, IPHU OTOM TPaMOTHO  HMCHOJIb30BATh  W3YYEHHBIN
MOHATUUHBIN amnmapaT Hu3ydyaeMoro pasnena (U3NKA U COMPOBOXKIATh
BBICTYIUICHUE Tpe3eHTalell ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBiaeHus TBEPIABIMH 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN AIIEKTPUUECKUI TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DJIeKTPOMATHHTHAS MHAYKIH 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pasznen 5. KBaHTOBBIE IBJIEHUA
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBToOpuTE IbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27



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

IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJICHUA IO OINHMCAHHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOG SBJICHHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3a]auy B y4EOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3ysl (U3MYECKHE BEIUYMHBI, TPU OMUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YEMbIX BEIHYMH, HX
0003HaueHUs U €AUHUIBI (PU3NYECKUX BEITMYUH, HAXOIUTHh (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIMYUHY C JPYIrMMHU
BEIMYMHAMHU,  CTPOUTh TIpadUKH  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBJICHUS M IPOIECCHI,
WCMOJNBb3ysl HW3YyYEHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUCHIBATh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OOBSCHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyycji€ MU B KOHTEKCTE CHUTyallUd NPaKTHUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIIBISITb IPUUMHHO-CJIECACTBEHHBIE CBS3H, CTPOMTH
oOBsicHeHne u3 1 — 2 JorMyeckux maroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIU

3aKOHOMCEPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 1 — 2 AeiicTBUsI, UCHONB3YS 3aKOHBI U

(bopMyIIBI, CBSA3BIBAIONINE (PU3UIECKHE BEIMUMHBI: HA OCHOBE aHAIIN3a




YCIOBHSI 3aJayd  3alUChIBaTh KpaTKOE YyCIOBUE, TOJICTABIATH
buznyeckre BeIUYUHBI B (POPMYIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHbBIC JaHHbIC, HEOOXOAMMBIE IJIsl PELICHUs 3a]ay, OIlCHUBATh

PEATUCTUIHOCTD MOTYYCHHOU (PU3NUECKON BETUIMHBI

1.8

pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IpPHU I[OMOIIU
(1)I/I3I/I‘I€CKI/IX METOJA0B, B OIIMCaHHUMW HCCICIOBAaHUSA  BbIACIATH
MpOBEPAEMOE MPEAIIOI0KEHUE (ruroTesy),  pa3aUYaTh "
UHTEPIPETHPOBATh MOJYYCHHBIH pe3ylbTaT, HaXOAWUTh OLIMOKH B

XO0J€ OIbITa, ACJIATh BBIBOABLI 11O €T'0 pE3yJibTaTaM

1.9

OPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUM WU
¢u3myeckux  CBOMCTB  Tel:  (OpMYJIMpPOBAaTH  IpPOBEpsSEMBbIE
OPEANoNoKEeHUs,, CcoOupaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITa 1 (bOpMy.]'IPIpOBaTb BBIBO/JbI

1.10

BBINOJIHATH NPSIMBbIE M3MEPEHUs C HCIOJIb30BAHMEM AaHAJIOIOBBIX M
uGpoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUYETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJUTH  MCCIENOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C MCIHOJB30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEIOBAaHHUS, COOMpPATH
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIENYS MPEITI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TpaUKOB, J1€1aTh BbIBOIbI

110 pE3yjibTaTaM HUCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYUH, CIENYs
MPEJIOKEHHOW MHCTPYKIUU: IIPU BBIOJIHEHUN U3MEPEHHUM coOupaTh
OKCIEPUMEHTAIIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOM

BCJIMYHHBI

1.13

coOmonaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  padoTe ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaATb MMPUHIUIIBL JEHUCTBUSA HpI/I60pOB n  TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPpHU30BaTh IMPUHIUATIBL JEHUCTBUSA HU3YUYCHHBIX
HpI/I60p0B Hn TCXHHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHHuA,
HCIIOJIb3Ys 3HaHUA (6] CBOMCTBaxX (1)I/I3I/I‘leCKI/IX SIBIICHUMN n

HCO6XO,I[I/IMI)IC (bI/ISI/I‘IeCKI/IC 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

IPUBOJUTH TPUMEPHl (HAXOIUTh HWHPOpPMALUIO O MPUMEPAX)




MPAKTHYECKOTO MCIIONb30BaHMsI (PU3MUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1A oOecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npruOOpaMU M TEXHUICCKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3JI0POBbS U

cOOJTI0ICHHUS] HOPM 9KOJIOTMYECKOIo MOBE/IEHUS B OKPYKaIOIIel cpene

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(OpManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJIaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M IIYTEM CpPAaBHEHMS Pa3JIMYHBIX MCTOYHUKOB
BBIJICNATh MH()OPMALMIO, KOTOpasl SBISETCS MPOTHBOPEUYMBON MU

MOJKET OBITh HEJTOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITTOJIHEHUU y4eOHBIX 3aJaHu’
HAyYHONIONYJSIPHYIO ~ JMTEpaTypy  (U3MYECKOro  COJepiKaHus,
CIIpaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT, BIaJeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOpMAIIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB WHPOPMAIMH (PU3UIECKOTO
COJICp)KaHMsA, B TOM YHCIIE MyOJIMYHO JeNIaTh KpaTKHe COOOIICHUS O
pe3yibTraTax MPOEKTOB MM YYEOHBIX HCCIEJOBAHUH, TPU HTOM
rPpaMOTHO HCIIOJIb30BaTh H3YyYCHHBINM ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71

1.19

IIPpU BBINIOJIHCHUHA y‘Ie6HbIX IMPOCKTOB N HCCIIeTOBaHUM pacpeacisaTb
00513aHHOCTHU B rpymmie B COOTBECTCTBHUU C MTOCTABJICHHBIMU 3a/1a4aMU,
CJICAUTh 3a BBIIIOJHCHHCM IIJIaHaA HeﬁCTBHﬁ, aJCKBATHO OILICHUBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTHL TI'PYIIIBI, BBICTpAaWBATh
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTEIBas MHCHHUEC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIIOJB30BaTh IMOHATHA

1.2

pas3jindaTtb ABJICHHA IO OIMMCAHHUIO HMX XaPaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOG SIBJICHUC




1.3

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SBJICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYMHBI, TPH OMUCAHWW TPABUIHHO
TPaKTOBaTh  (DU3MYECKHA  CMBICT  HCIOJB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIIB (PU3NYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUINH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MUECKHE SIBICHHUS M IPOIECCHI,
UCIIONB3YSl M3YyYEHHBbIE 3aKOHBI, MPU ATOM JaBaThb CIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTH4ecKoe

BbIpaXXCHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ moMomipl0 1 — 2 W3y4eHHBIX CBOWCTBA

(I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, (pI/ISI/I‘-ICCKI/IX 3dKOHa WJIA 3aKOHOMCPHOCTH

1.7

pemath pacuéTHble 3a7aud B 2 — 3 AeCTBHSI, UCIONB3YS 3aKOHBI U
dbopMyIbl, cBsI3bIBaIONIE (PU3NUSCKUE BETUYMHBI: HA OCHOBE aHAIHN3a
YCIIOBUS 3a/1a4¥l 3alUChIBAaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJI1 pelIeHHs 3a7add, BHIOMpATh 3aKOHbI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh Pacd€Thl U CPAaBHUBATH
MOJIYy4YCHHOE 3HAadeHHE (U3UYECKOW BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPU HNOMOIIH
(U3NIECKUX METOIOB, UCTIOJB3Ysl OMIMCAHUE HCCIICOBAHMS, BBIICIISATh
IIPOBEPSIEMOE IIPEIIIOIIOKEHUE, OLICHUBATh IPABUIIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WIH
busznueckux  CBOMCTB  Tem:  (GopMynHpoBaTh — IpOBEpsieMbIe
MPENIOIIOKEeHNUs, coOupaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

000py/I0BaHus, ONUCHIBAThH XO/1 OMbITa U (POPMYITHPOBATH BHIBOABI




1.10

BBITIOJIHATE MPAMBIC H3MCPEHUSA C HUCIOJB30BAHUECM aHAJIOTOBBIX
HpI/I60pOB Hn JaT4YHUKOB (I)I/I3I/I‘IGCKI/IX BCJIMYHMH, CPABHHUBATb PE3YJIbTAThI

U3MepeHuil ¢ yuéToM 3a/1aHHOM a0COIFOTHOM MOrPEeNIHOCTH

1.11

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIIMYUHBI OT JPYrOM C HCMOJb30BAHUEM TMPSIMBIX HW3MEPEHUN:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAaHOBKY U BBIMOJIHATH
U3MEPEHHs, Cleays  MNpeIoKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3yabTaThl MOMYYEHHOW 3aBUCUMOCTH B BUE TaOIHI] U TPadUKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/I3I/ILI€CKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHU, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
({14 HpeHHO)KCHHOﬁ HHCTPYKIHMH, W BbIYUCIIATH 3HAUYCHHC

BCINYHHBI

1.13

coOJIoaTh MpaBWiIa TEXHUKH OE30IacCHOCTH TpHU padbore ¢

71a00paTOpHBIM 000pYTIOBaHUEM

1.14

XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.15

pacrio3HaBaTh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXCMATHYHBIM PpUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHYCCKUX ueneﬁ C IIOCJICAOBATCIbHBIM H II4paJlJICIIbHBIM
COCINMHCHHUEM 9JICMCHTOB, pasinydas YCIOBHEBIC 0003HaYEHUS

SJICMCHTOB JJICKTPUYCCKHUX ueneﬁ

1.16

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIh30BaHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM A o0ecriedeHus: 0Oe30MacHOCTH TpH  OOpalieHuu ¢
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

coOIOCHNSI HOPM 9KOJIOTMUECKOT0 MOBEICHUS B OKPYKAOIIEH cpelie

1.17

1.18

OCYHICCTBJIATDH ITOUCK I/IH(I)OpMaLII/II/I (1)I/I3I/ILIGCK01"O COJACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIOIINXCA 3HAHUH H l'Iy'TeM CpaBHCHUS
JOIIOJIHHUTCIIbHBIX HMCTOYHHKOB BBIICIATH HHQ)OpMaHHIO, KOTOpas

SABJIACTCA HpOTHBOpe‘{HBOﬁ WM MOXET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BAaTh IIPpHW  BBIIIOJIHCHUH y‘-Ie6HI)IX Sa)IaHI/Iﬁ HAay4YHO-

MOMYNSPHYIO JIUTEpaTypy (PU3MUECKOro COJAEpKaHMS, CIPaBOYHBIE




MaTepuainbl, pecypchl ceTh VHTepHeT; Bnaxere IpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALUU U3 OJHOU

3HAKOBOM CHCTEMBI B IPYT'YIO

1.19

co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpPAaTKHE YCTHBIE COOOIICHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (DH3MUECKOTO
COJlepKaHUsA, B TOM YHUCJIE NYOJIWYHO MPEJICTaBISATh PE3yIbTaThl
IIPOEKTHOM WM HCCIEN0BAaTENbCKOW JI€ATEIbHOCTH, IIPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYEHHBINM ITOHSATUWHBIM amnmapar Kypca

(u3MKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUEH

1.20

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIPpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/ILICCKI/IX
MMponecCOB pacrupeacIiaThb 00513aHHOCTH B rpyane B COOTBETCTBUHU C
NOCTAaBJICHHBIMM  3aJadYaMM, CJICAUTb 3a BBIIIOJIHCHHCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHEIH BKJIaa B  JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHHUKAaTHBHOC B3aHMO,Hef/’ICTBPIe, IMPOABJIAA T'OTOBHOCTbH

paspemaTh KOH(IUKTHI

IIpoBepsiemble nNpeMeTHbIE Pe3yIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JJEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

1.3

pacro3HaBaTh IPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4HClIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOICTBAa TelI H (1)I/I3I/I‘-IGCKI/IG SABJICHUA,
HCIIOJIb3YA (bI/ISI/IquKI/Ie BCJIMYMHBI, HPHU OIKMCAHUN [IPABUIIBHO
TPAKTOBATH (bPI3PI‘{eCKI/II>'I CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaUCHUS U CANHUIIBI (I)I/ISI/I‘-IGCKI/IX BCJINYHNH, HAXOJUTH (I)OpMyJ'ILI,
CBA3BIBAIOIIUC  JAHHYIO (1)I/I3I/I‘ICCKYIO BCJIMYMHY C JIpYruMu

BEJIMYMHAMHU, CTPOUTH  TIpaQUKd  M3YYEHHBIX  3aBUCHMOCTEH




1.5

(bu3NYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOILECCHI,
WCTOJNIb3ysl HW3YYEHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
GOpMYyTMPOBKY 3aKOHa M 3alHChIBaTh €ro  MaTeMaTHYECKOe

BBIPAKECHHE

1.6

O00BACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISABIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux IIaroB C MOMOUIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

(I)I/I3I/ILI€CKI/IX HBJ'IeHHfI, (I)I/IBI/I‘-ICCKI/IX 3aKOHa WJIKN 3aKOHOMCPHOCTHU

1.7

pemaTh pacuéTHble 3a7aud (OmHMparolMecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
¢du3nyeckue BEIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJadd
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIBIATH HEJOCTAIOLIME MU
M30BbITOYHbIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pellleHus, MPOBOAUTH PAcu€Thl M OIEHUBATh PEATUCTHUYHOCTD

MOJTy9eHHOTO 3HaYCHUS (PU3NIECKON BETUUNHBI

1.8

pacno3HaBaTh MpPOOJIEMBI, KOTOpbIE MOXHO PEUIUTh MpPU TOMOIIU
(bHU3MYeCKUX METOIOB, MCIIONb3Ys ONMCAHUE HCCIIET0BAHUS, BBIIEIATH
NPOBEPSAEMOE TIPEIION0KEHNE, OLEHUBATH IMPABWIBHOCTh MOpPSAKA
NPOBEICHUSI HUCCIEOBaHMSA, JeNlaTh BBIBOJbI, HMHTEPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHI/II71 1 OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TEJNI: CAMOCTOSITEILHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOIUTH TpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
OIpelieNsisl CpelHee 3HaueHHe u3MepsieMo BenuuuHbl ((PoKycHOe
paccrosiHMe coOuparomeil JUH3bI), 000CHOBBIBaTH BBHIOOP crioco0a

U3MEpeHus (U3MEPUTEIBHOTO PHOopa)

1.11

IPOBOJUTH HCCJEIOBaHME 3aBHUCUMOCTEH (M3NYECKMX BEIMYUH C
UCIIOJIb30BaHUEM NPSMBIX HM3MEPEHUIl: IIAHUPOBATh MCCIEOBAHUE,
CaMOCTOATEJIbHO COOHMpaTh YCTaHOBKY, (UKCUPOBATh Ppe3yJIbTAThI
HOJYYEHHOW 3aBUCHUMOCTH (U3MYECKHUX BEJIMYMH B BUAE TaOIMLU

l"pa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOJAWTH  KOCBEHHbIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATH HW3MEpPEHUs, Cieays MpPeaoKeHHOW HHCTPYKIHH,
BBIYHCIIATh 3HAYEHHWE BEJIMYWHBI M aHAJIM3UPOBATH TMOJYYCHHBIC

pEe3yAbTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPOE TEJN0, TOUSUHBIH UCTOYHUK
CBETa, JIyd4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOTI'O gApa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHMS, HCIOJIB3YS
3HaHHA O CBOMCTBaX (UBMYECKUX SBICHUM U HEO0OXOIUMBbIe

¢uznyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOLECCOB NPH PEUICHUH Yy4eOHO-TIPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJISl TOCTPOEHHs N300pakeHUI B MIOCKOM

3epKajie U cobuparolei JuH3e

1.17

NPUBOJIUTh TNPHUMEPHl  (HAXOAWTh HMH(OpPMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTIOIh30BaHUs (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM I8 oOecnedyeHus: O€30IacHOCTH TMpU  OOpaIleHHH ¢
npudOpaMH M TEXHHYECKUMH YCTPOHUCTBAMH, COXPAHECHHUS 3I0POBbS U

cOOJII0ZICHHS] HOPM 3KOJIOIMUECKOI0 MOBE/ICHUS B OKPYKAIOIIEH cpenie

1.18

OCYIIECTBIISAThH MOUCK HHPOpMAIK (GU3HIECKOTO COACPKAHUS B CETH
WNuTepHer, caMocTosTENbHO (OPMYIHPYS TOUCKOBBIA  3aIpoc,
HAaXOAUTh TYTH  ONPEICICHHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
uH(POpMAllMM Ha OCHOBE HUMEIONIUXCS 3HAHUM M JOIMOJHUTEIHHBIX

HUCTOYHHKOB

1.19

UCMOJNb30BaTh TPU  BBIOJHEHUHM YUEOHBIX 3aJaHUi  Hay4dHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COAEpIKaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHer; BnageTh NpuUEMaMu
KOHCIIEKTUPOBAHMsI TEKCTa, IPpeoOpa3oBaHusl MHPOPMALUU U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBbIE NUCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha
OocHOBe HUHGPOpPMAlUU M3 HECKOJIbKUX HCTOYHHUKOB (DU3MUECKOrO
coJiepKaHUs, MYOJIIMYHO MPEJCTABIATh PE3YIbTaThl MPOCKTHOW WM
UCCIIEIOBATENIbCKOM  JESITENbHOCTH, TpU  ATOM  IPaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKM U CONpPOBOXKIATh BBICTYIUIGHHE Ipe3eHTalueld ¢ y4éTom

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IpY BBIOJHEHUN Y4YeOHBIX MPOEKTOB U MCCIIEAOBAHMHA (PU3HYECKHX
NPOIIECCOB pacrpeiessaTh 003aHHOCTH B T'PYIINE B COOTBETCTBUH C
[IOCTaBJICHHBIMM  3aJa4aMH, CJICAUTh 3a BBIIOJHECHUEM IUIAHA
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLEHHUBATHb
COOCTBEHHBIM BKJaJ B JAEATENBHOCTh TIPYMIbL, BBICTPAUBATh
KOMMYHHUKATHBHOE  B3aUMOJEHCTBUE,  MpPOABIAS  T'OTOBHOCTH

pazpematb KOHGIUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon
JIEMEHTA

HpOBepﬂeMble JIEMEHTHI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uznka — HaykKa O TMpuUpoae. SBICHUS TPUPOJIBIL.
Ddusnueckue SIBJICHUA . MEXaHHNYCCKHEC, TCIIJIOBBIC,

QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUUHBL.  V3MepeHne — (QuU3MUECKUX
BenuuuH.  Ousnueckue  npuOopsl.  [lorpemHocTs

U3MepeHuil. MexayHapoaHas cucteMa e IMHUL

13

14

ECTeCTBeHHOHaquBIﬁ MCETOJ ITO3HAHUA: Ha6J'IIO,I[eHI/Ie,
IMOCTAHOBKa HAY4YHOI'0 BOIIPOCA, BBIABUKCHHUC T'HUIIOTEC3,
OKCIICPUMEHT II0 HPOBCPKE THUIIOTE3, 00BsACHEHHE

Ha6n}oz[aeMoro SABJIICHUS

Onucanne PU3NIECKUX SIBJICHUH C TIOMOIIBIO MOJIETICH

1.5

[IpakTrueckue padbOTHI:

N3mepenue paccTosHMM.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO TeTA.
Onpenenenne pasMepoB MaibIX TEIN.

N3mepenune TtemmepaTypbl NpPU NOMOIIM KUJKOCTHOI'O

TCPMOMCTpPaA U AaTYUKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHNM O CTPOEHMU BEHIECTBA

2.1

CTpOGHI/Ie BC€HICCTBA: ATOMbI 1 MOJICKYJIbI, UX Pa3MCPLI.
OHI)ITI)I, JOKa3bIBarOIIHe JAUCKPETHOC CTPOCHUC

BCIICCTBa

2.2

JBwxenue yactuil BemecTtBa. CBs3b  CKOPOCTH
JIBW)KEHUS YaCTUL C TemmepaTypod. bpoyHoBckoe

IBWOKEHUE, TuQPy3us

2.3

BzaumogelicTBue YacTHI BEIIECTBRA: NPUTSXKCHUC U

OTTAJIKNBAHHC




2.4

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta3o0B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tel.
B3aumocBsi3b MexIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJCKYJISIPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOBI

2.6

[pakTuyeckue pabOTHI:

Onenka guaMerpa aToMa  METOJOM  pAloB  (C
Ucroib30BaHueM ¢dotorpaduii).

OnbITHI 10 HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS I'a30B.
OnbIThI o O0OHapPYKEHHIO neicTBus cu

MOJICKYJIPHOTI'O ITPUTAKCHUS

JIBIDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUKCHUE. PaBHOMepHOE u
' HEpaBHOMEPHOE JBUKECHUE
32 Ckopoctb. CpenHssi CKOpPOCTh TpU HEPABHOMEPHOM
' JBH>KEHUU. Pacu€T myTu U BpEMEHH IBUKEHHUS
SBnenne uHepuuM. 3akoH MHEpUMU. B3aumopeiicTBue
3.3 TEJ KaK IIPUYMHA M3MEHEHMsI CKOPOCTU JBHKCHMS TeEll.
Macca kak Mepa HHEPTHOCTH Tejla
34 IInotHOCTH BemecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJI B €JUHMIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOJIEUCTBUS Tell
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl c
' MIOMOIIBI0 JUHAMOMETpPA
3.7 SIBnenue TAroreHus u cwia TsokecTH. Cuia TSKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna tpenusa. TpeHHE CKOJNBXKEHUS W TPEHHE IOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 Cllo’)keHHe CWI, HampaBi€HHBIX [0 OJHOW MPSIMOM.
' PaBHOEelicTBYIOIIAs CHIT
[IpakTrueckue padbOTHI:
3.10 OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JABIDKEHHS

(H_IapI/IKa B KHUIKOCTH, MOACIIN QJICKTPUYICCKOTO




aBToMOOWIs M Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka IO
HAaKJIOHHOM  IuIocKOoCTH. OmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTbh pacTshDKeHUs (IedopManuu) MpyKUHBI OT
MPUWIOKEHHON Cuibl.  OMBITBL, JEMOHCTPHUPYIOIINE
3aBUCHMOCTD CHJIBI TPEHHUSI CKOJIKEHHUS OT Beca Tela U

XapaKTepa COIMPUKACAIOLINXCS TOBEPXHOCTEN

dusnyeckue SIBICHUSA B IPUPOJE: NIPUMEPHI JIBHKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMH B KMBOW M HEXXHUBOW HPHPOJIE,
JICUCTBUE CUJIBI TPEHUS! B IPUPOIEC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: TMHAMOMETP, MOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 T'A30B
41 HaBnenune TBEpHoro tena. CrocoObl yMEHBIIEHUS U
' YBEITMYEHUS JIaBICHUS
42 JlaBnenue rasza. 3aBUCUMOCTbH JaBJICHUS raza oT o0bEMa,
' TEMIIepPaTyphI
43 [lepenaya maBrneHus TBEPABIMU TENAMHU, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHE MAIIUHBI
3aBUCHUMOCTh  JABJICHUA OSKUAKOCTHU OT TJIyOUHBI
4.4 lMunpocratudeckuii napagokc. CooOuarmuecs cocysl.
l'unpaBnnueckre MEXaHU3MBbI
Atmocdepa 3eminu u atMmocepHoe aasienue. [puarnst
45 CYILIECTBOBAHUS BO3AYIIHOW 000y0ukH 3emiu. OmbIT
' Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JaBICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3mepenue artmocdepHoro namienus. I[lpubopsr s
' M3MEPEHHUs1 aTMOC(EPHOTO JTaBICHHS
JleiicTBre KHMIKOCTH W raza Ha NHOTPYXEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
48 [InaBanue ten. Bo3ayxomnnaBanue
49 [pakTuyeckue pabOTHI:

Hccnegopanue 3aBHCHMOCTH Beca Tejlda B BOAE OT




o0béMa TOTpYKEHHOW B IKUAKOCTh YacTH Tela.
OrnpenesieHre BHITAJIKUBAOUIEH CUJIbI, JEHCTBYIONICH HA
TENO,  TMOrPYy:KEHHOE B  KHUIKOCTD. IIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIONIEH CHWJIbI, JACHCTBYIOIIEH
Ha TEII0O B JKUJIKOCTH, OT Macchl Teaa. OTBITHI,
JEMOHCTPHUPYIOIIHE  3aBUCUMOCTh  BBITAJIKUBAIOLIEH
CHJIBI, JICUCTBYIOIIEH HA TEJNO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH TeJla U OT IIOTHOCTH
JKHIKOCTH. Konctpyuposanue apeomerpa HUIIN

KOHCTPYMPOBAaHUE  JIOJAKM W  ONpeJeneHue  eé

IPYy30I0AbEMHOCTH

Ousnyeckue  SBICHHUS B TOPUPOJE:  BIUSHHE
4.10 aTMOC(EpHOTO JTaBJICHHS Ha )KUBOW OPTraHU3M, TUIaBaHUE

pBIO

TexHu4ecKne yCTPOMCTBA: COOOIIAIOIMINUECS COCYIHI,
a1l YCTPOMCTBO BOJOMPOBOAA, THAPABINYECKHNA Ipecc,

MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT A

5.1 Mexanunueckasi pabota
5.2 MexaHnueckas MOIHOCTh
53 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' 10cKOCTh. [IpaBuiio paBHOBeCHs pblyara
5.4 [Ipumenenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoToe  mpaBwio»  MexaHukn.  Kosddumument
9.5 II0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocTsie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTenuumanbHast SJHEPTUH TeJa, TOJHATOrO HaJ 3eMIIEN
5.7 Kunetnueckas sHeprus
58 Ilomnas MexaHudecKass JHEprus. 3aKOH M3MEHEHUs U
' COXPaHEHHsI MEXaHUYECKOH SHEPrux
[IpakTrueckue padbOTHI:
5.9 Onpenenenue padoThl CUIbI TPEHUS NP PABHOMEPHOM

ABMOKCHUM TCJIa II0 FOpI/ISOHTaHBHOﬁ IMOBCPXHOCTH.




UccnenoBanue YCIIOBUM paBHOBECHS phluara.
M3mepenne KIIJ[ nHakioHHOW 1mockoctH. W3ydenue

3aKOHAa COXpPaHCHUA MEXaHHYeCKOM OHEPruu

duznyeckue SBICHUS B npupoac: pblHaru B TCJIC

5.10
YeJI0BeKa
TexHuYecKkne YCTpPOMCTBA: pblyar, TMOJABMXKHBIA U
511 HEMOJIBIKHBIA OJIOKM, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHThI COAePKAHMS
pasaeJa 3JIeMEHTAa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJOKEHUS  MOJEKYISIPHO-KMHETHUECKOM
5.1 TEOpUM CTPOEHUs BemecTBa. Macca u  pa3Mmepbl
' Mosiekyl.  OmnbIThl, TOATBEPKAAIOLIUE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKMHETHUECKON TEOPUH
Mopnenun  TBEPIOro, IJKUOKOTO W Ta3000pa3HOTo
6.2 coctosiHuil BemecTBa. Kpucramnmuyeckue u amopdHbie
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TET
6.3 Ha OCHOBE TIOJOXEHUH MOJIEKYIIPHOKUHETHYECKON
6
TEOPUH
6.4 CmaunBaHUE M KallWUISIPHBIE SIBICHUS
6.5 TennoBoe pacuMpeHue U cxxaTue
5.6 Temmnepatypa. CBsi3b TeMmImepaTtypbl CO CKOPOCTBIO
' TEIJIOBOTO ABMYKEHUS YaCTHI]
57 Bayrtpennsisa sneprus. CriocoObl U3BMEHEHHUST BHYTPEHHEH
. SHEPTHH: TEIUIOTIEpe1ada U COBEPIICHUE paOOThHI
5.8 Bunbl Teruonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS,
' U3IIy4eHHE
6.9 KonwgectBo  TewioTel.  YjaenbHas  TEIIOEMKOCTh




BEIIlECTBA

TemmooOMeH W TeEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIJIOBOTO Oaianca
6.11 [InaBneHue U OTBEp/IeBaHNE KPUCTAITMYECKIX BEIIECTB.
' VY aenbHas TEIUIOTA IJIABICHUS
[lapooGpazoBanne u  koHaeHcanus.  Vcmapenwue.
5.12 Kumenne. VYnaenpHas  Temora  mapooOpa3OBaHMS.
' 3aBHCHMOCTh TEMIIEPATyphl KHIIEHHUS OT aTMOC(EpPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y iejabHasl TEII0Ta CrOpaHus
[Tpuntuner  paboTel  TeroBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JBUTATENs. TeruioBble JBUTATENIM M 3allUTa
OKpYKarollei cpeaspl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TETUIOBBIX
6.16
mporeccax
[IpakTrueckue padbOTHI:
OnbITHI 1o OOHAPYKEHUIO JIeHCTBUSA cuiI
MOJIEKYJISIPHOTO TPUTSKECHHUS.
OnpITel TIO BBIPAIIMBAHUIO KPUCTAJIOB IMOBapEHHOMN
COJI WJTU caxapa.
OnpIThl 1O HAOJIIOACHUIO TETUIOBOT'O PACIIUPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.
Omnpenenenuie JaBieHHs BO3IyXa B OaJUIOHE IIIPHIIA.
6.17 OnbITBl, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTDH JIABJICHUS

BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIaKICHUS.
[IpoBepka rumnore3pl JHMHEHHONW 3aBUCUMOCTH JUJIMHBI
CTONOMKA XHUIKOCTH B TEPMOMETPHUYECKON TPYOKe OT
TEMIIEPATYPBHI.

HaGmronenvne m3MeHeHUs BHYTPEHHEW SHEPTHH Tela B
pe3ynbTaTe Teronepeaadn U paboThl BHEITHUX CHIL.
HccnenoBanue sBIeHUs TEMJI000OMEHA TIPU CMEIIMBAHUU

XOJIOJTHOW U TOpsTYE BOJIBI.




OnpeneneHye KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO
BOJIOW TIpH TEIJIOOOMEHE C HarpeThiM METaUTHYECKUM
HAJTUHAPOM.

Ornpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca UCapeHus.

Onpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

OmnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJIA.

6.18

Odusuveckue SBICHUS B MPUPOAE: IMOBEPXHOCTHOE
HATSDKEHUE W KallWULIPHBIC SIBIICHUS B IPHPOJIE,
KpHUCTaJUTBI B TIpupoe, m3nydeHne ColHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuyeckue  ycTpoiicTBa: KamWUISIphl, TMPUMEPHI
UCIIOJIb30BAHUS KPUCTAIJIOB, HUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THTPOMETPBI, NCHXPOMETp, IMapoBas TypOUHAa,

ABUT'ATCJIb BHYTPCHHCTO CIrOpaHUs.

SJIEKTPUYECKHUE U MAI'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
B3anmoneiictBue 3apspkeHHBIX Teln. 3akoH  Kyiona

7.2 (3aBUCUMOCTB CHJTBI B3aUMOJACUCTBHSI 3apSXKEHHBIX TEN OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKAY TEJIaMu)
Onexrpuueckoe nose. Hanpsyk€HHOCTD 31EKTPUUECKOTO

7.3 nosid. IlpuHIMI cynepno3suuuu 3J€KTPUYECKUX IOJIeH
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anexkTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aK0H COXpaHEHHUS IECKTPUICCKOTO 3aps/ia

- DONeKTpUYeckuid  TOK.  YCJIOBHUS  CYyILIECTBOBaHHS

' AJEKTPUYECKOr0 TOKA. VICTOYHUKY MOCTOSIHHOI'O TOKa
7.7 JlevicTBus AJIEKTPUIECKOTO TOKa (TerutoBoe,




XUMHUYECKOE, MAarHuTHOE). ODJEKTPUYECKUH TOK B

KHUIOKOCTAX U Ira3ax

Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8

HaIpsKeHue

ConpoTuBiieHne MPOBOJHUKA. VneapHOE
7.9

COTIPOTUBIICHNE BEIIECTBA
7.10 3akoH OMa Jy1s ydacTKa Lenu

[TocnenoBarenbHOe W MapalIeIbHOE  COEAUHEHHUE
7.11

MIPOBOTHUKOB

PaGora W MOIIHOCTH SJCKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DJIeKTPUYECKUE IENH M IOTPEOUTENN DICKTPUICCKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanme

IlocTtostHHBIE MarHuThel. B3aumMoaelcTBUE HOCTOSIHHBIX
7.14

MAariuToB

MarautHoe mone. MarHuTHoe moie 3eMIM U €ro
7.15

3HaYEHHUE IS KU3HU Ha 3eMiie

OmneiT Dpcrena. MarHuTHOE TMOJIE SJIEKTPUUYECKOTO TOKA.
7.16

[IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE

JlelicTBME MAarHUTHOTO TOJISI HA TMPOBOAHUK C TOKOM.

DNEeKTpOABUTATENh TTOCTOSHHOIO TOKa. Vcmonp3oBaHue
7.17

JJIEKTPOJABUIaTelIcd B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHCTIOpPTE

Onbitel  @apages.  SBieHUE  BIEKTPOMArHUTHOU
7.18

naaykuun. [Ipasuno Jlenna

DIIEKTpOreHepaTop. CriocoOsr MOJIyYeHUSs
7.19 IJCKTPUYECKON  DHEPrum. DJIEKTPOCTAHIIMA ~ Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITEl 110 HAOTIOACHUIO YIEKTPU3ALUU TN HHIYKIIUEH
7.20

" IIpU COIMMPUKOCHOBCHUH.

UccnenoBanne AEUCTBUS DJIEKTPUUYECKOrO IO  Ha




MIPOBOJAHUKH U TUIICKTPUKHU.
COopka ® TIpoBepkKa pabOTHl DJIEKTPUUECKOM IENH
MOCTOSTHHOTO TOKA.

W3mepenue U peryaupoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO Yepe3
PE3UCTOP, OT COTMPOTUBIICHUS PE3UCTOpPA M HAPSKEHHUS
Ha pe3UucTope.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH
ANEKTPUYECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOMIA/I TIONEPEYHOTO CEYCHUS M MaTepraia.
[IpoBepka mnpaBuia CIOXKEHHS HANPSHDKEHUNA  TIPU
MOCTIEI0BAaTEIbHOM ~ COEIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKA MPHU MapaieIbHOM
coeMHEHUU  pe3ucTopoB.  OmpeneneHne  padOTHI
AJNIEKTPUUYECKOTO TOKA, WAYIIETO 4Yepe3 pPEe3HcTop.
OmnpeneneHrie  MOILIHOCTH  3JIEKTPHUUECKOTO  TOKa,
BbIZIENIsIEMOi Ha pesucTope. MccnenoBanne 3aBUCIMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMITOUKY, OT HApPsOKCHHUS
Ha Heil. Onpenenenue KITJ[ narpesarens. MccnenoBanue
MAarHmTHOI o B3aHMO[[eI>'ICTBHH IIOCTOSIHHBIX MAarHUTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB IIPH
ux oObeAMHEHMH U  paszjaeneHuu. McciemoBanue
JEUCTBUA JIEKTPUUYECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B38.PIMOI[€I>1CTBH$I KaTyllKyu ¢ TOKOM U MarHvTa OT CHJIbI
TOKa W HampaBleHHMs Toka B Karymke. l3yuenue

,I[eﬁCTBHSI MArfuMTHOI'O IIOJI1 Ha IPOBOJAHHUK C TOKOM.

KoHncTpynpoBanue u U3y4YeHUE paboThI
3JIEKTPOABUIATEIIA. N3mepenue KILJ
JJIEKTPOABUIaTEIbHON  YCTaHOBKH. Oneitel 1O

HUCCIICAOBAHHUIO ABJICHUA SHCKTPOMaFHHTHOﬁ HHAYKIWHA:

HUCCIICIOBAaHUC W3MCHCHHI 3HAYCHUS H HaIpaBJICHUA




HMHAYKOUOHHOI'O TOKa

7.21

@dusuyeckue SBIEHUS B MPUPOJE: IIIEKTPUUYECKUE
ABIEHUST B  aTMocdepe, DIEKTPUYECTBO  KHUBBIX
OpPraHuM3MOB, MarHUTHOE ToJje 3eMIH, JApeid MOIICOB,
POJIb MATHUTHOTO IOJIS JJIS JKU3HU Ha 3eMJle, MOJIIPHOE

CHSHUC

7.22

TexHuueckue YCTPOWCTBA: 3JIEKTPOCKOI, aMIIEpMETp,
BOJITMETp, PEOCTAT, CUETUYUK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTeNbHbIE
AIEKTPOIPUOOPHI (mpumepsr), AJIEKTPUICCKUC
MIPEIOXPAHUTENN, AJIEKTPOMArHUT, 3JIEKTPOJBUTATEND

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Konx snementa IIpoBepsieMble 2JIEMEHTBI COAEPIKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
81 MexaHnnueckoe JABMXKEHHME. MarepuanbHasi — TOUKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIILHOCTH MEXAHUYECKOTO ABIKEHUSI

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE ABIKCHHE
HepaBanoMepHoe npsimonuHeiiHoe nBukeHue. CpenHss

8.4 U MTHOBEHHas CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBYKEHUH

8
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSAMOJIMHENHOE
' JIBYDKEHUE

8.6 CBoOomHoe magenne. OneITel ['annnes
PaBHOMepHOE nBMKEeHHME 1O OKpykHOcTH. [lepmon m

8.7 gacToTta oOpameHus. JIuHeiHas W yrioBas CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHUE

8.8 IlepBsiii 3axkoH HeloToHa

8.9 Bropoii 3akoH HeroToHa




8.10

Tperuii 3akoH HeroTOHA

8.11 [TpuHIUTT CyNIEPIIO3UITUN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CWia TPEHUS CKOJNBXCHHS, CHUIa TPEHHUS
' TIOKOSI, TPYTHUE BUJIBI TPCHUS
8.14 Cuna TSKECTH H 3aKOH BCEMHUPHOTO TSTOTCHHS.
' YckopeHue cBOOOIHOTrO MaJACHUS
815 IBmwxkenue  mnaHer  Bokpyr  Comupma.  Ilepsas
' KOCMUYecKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3ku
PaBHOBecue MaTepuanbHOU TOUKU. AOCOTIOTHO TBEPIOE
8.16
TEJ0
8.17 PaBHOBecue TBEpPHOro Tena € 3aKPEIVIEHHOW OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynec Tena. 3menenue ummynbsca. IMIynbc cuiib
8.19 3aKOH COXpaHEHUS UMITYJIbCA
8.20 PeakTtuBHOE NBUKEHUE
8.21 Mexanndeckasi paboTa 1 MOIITHOCTh
8.99 PabGora cun TskectH, ympyroct, TpeHHs. CBs3b
' SHEpPIruu M paboThI
8.9 [loreHnmanpHas dSHEpPrus Tela, TOAHATOrO  HAJ
' MTOBEPXHOCTHIO 3eMIIU
8.24 [loTeHunanbHas 3HEPIUsI CKATON NPY>KUHBI
Kunetnueckas sHeprusi. Teopema O KHHETUYECKOU
8.25
SHEPTUu
8.26 3aK0H COXpaHEHUS MEXaHUYECKOW dHEPTUU
[IpakTrueckue paboTHI:
OrmpezenieHre CpenHEe CKOPOCTH CKOJBKEHHS Opycka
WIN JIBIDKEHUS IWIApUKa [0 HAKIOHHOW IJIOCKOCTH.
OmnpeneneHre yCKOpeHUs! Teja MPH PaBHOYCKOPEHHOM
8.27 JIBIOKEHHUHU 10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTM OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HayaJIbHOW CKOPOCTH.
IIpoBepka TUMIOTE3BI: €CIAM IPU PABHOYCKOPEHHOM

JABUKCHHUN 0e3 HavaIbHOU CKOPOCTHU TIYTH OTHOCATCA




KaKk psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHHSI CKOJIBKEHUS
OT CWIBl HOPMaJbHOTO JaBieHus. OrmnpeneneHue
kod(duimenta TpeHus CronbkeHus. OnpeaeneHue
KECTKOCTU TMpYyXkuHbL. OnpeneneHue padOThl CHIIBI
TPEHUST TPU PAaBHOMEPHOM JIBIDKCHHH Tella II0
TOPU30HTANIBHON MOBepXHOCTU. OnpeneneHne padoThl
CUIBl  yOPYrOCTM  IIpu  IOABEME  Ipy3a  C
UCTIOJB30BAHUEM  HETOABIKHOTO U TOJBHKHOTO

0JIOKOB

dusnyeckue SBICHUS B npupoze: NpujinBbl U OTJIIHNBBI,

8.28 nBukeHre maHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  COMAOMETP, JATUYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe amwkenne. OCHOBHbBIE XapaKTEPUCTUKU

- KoJIeOaHMIA: TIepHO/, YacTOTa, aMITUTY 1A
9.9 Marematnueckui u MIPY>KUHHBIN MasITHUKHU.
' [IpeBpartrenue sHepruu Npu KoiuedaTeIbHOM JIBHKEHUU
93 3aryxaromue KosneOaHusi. BbIHYXIEHHBIE KOJIEOaHMS.
' Pe3onanc
Mexanndeckue BoJaHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
04 [IpoonbHBIE M MONEpeYHbIE BOJIHBL. [[JIMHA BOJIHBI U
' CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHUYEeCKHUE BOJIHBI
B TBEPAOM TeJ€, CEUCMUYECKHUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpa)keHUe 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[IpaxkTryeckue paboThI:
Ompenenenrie  4acTOTBl M Mepuoja  KoJieOaHWM
97 MaTeMaTHYECKOro MasiTHUKA.

OmnpeneneHue 4acToThl M Iepuoja  KojeOaHui
NPY>KHHHOTO MasiTHUKA

HccrenoBanne  3aBUCHMOCTH  IIepUoAa  KoJeOaHUi




MOJBEIIEHHOTO K HUTH Tpy3a OT JANUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuoja  KoyiebaHUit
MPYXUHHOTO MasTHHKAa OT Macchl rpy3a. I[IpoBepka
HE3aBUCUMOCTH neproa KOJIeOaHU rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Tpy3a M >KECTKOCTH
npyXuHbL. M3Mepenne yckopeHust CBOOOTHOTO TaICHUS
@dusnueckue SIBICHUS B MPUPOJE: BOCIPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IyHaAMH, 9XO
99 TexHuueckue ycTpoilcTBa: 3XOJOT, HCIOIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE TIOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI
101 DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbBIE BOJIHBI.
' CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
10.2 [IIxaa 3MeKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mnpupoaa cera. CKOpOCTb CBeTa.
' BonHoBEIE cBOMICTBA CBETA
10 [IpakTryeckue paboThI:
10.4 W3ydyeHne CBOWMCTB ANEKTPOMATHUTHBIX BOJH C
MTOMOIUIbI0 MOOMIBHOTO TesedoHa
Odusnyeckue SABICHHS B NpUpOJE: OHOIOTHYECKOE
10.5 NEeHCTBHE BUJIUMOTO, yIbTpadHuOIETOBOTO "
PEHTI€HOBCKOI'O U3JIy4€HHI
106 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIygeBas monensb ceta. McTtounuku cBeta
11.2 [IpssMonrHEITHOE pacpoCTpaHEHHUE CBETa
113 Otpaxenue cBera. [lnockoe 3epkano. 3akKOH OTpaKEHUs
11 ' CBETa
114 [lpenomnenne cBera. 3akOH TPEJIOMIICHHS CBETA.
' [lonHOE BHYTpEeHHEE OTpakKeHUE CBETa
11.5 JIunza. Xop nyyen B JIMH3E
11.6 OnTrnueckast cuctema ¢oroanmnapata, MHKPOCKONa U




TCIICCKOIIa

I'maz kak onTudeckas CHCTEMA. BJ'II/ISOpyKOCTB n

11.7
TaITbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HhtoTOHA.
' CroxeHne CrieKTpalIbHBIX IBETOB. Jlucnepceus cBeTa
[IpakTudeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIila  OTpPaK€HUS
CBETOBOTI'O JTy4a OT YIJia MaJCHHUS.
N3ydeHne XapaKTepUCTHK W300pakeHHsl MpeaMeTa B
TUIOCKOM 3€pKaJie.
HccnenoBanne  3aBUCUMOCTH  YIila  MPEIOMIICHHS
CBETOBOTO JIy4a OT yTJja MaJCHUsI Ha TPAHUIIE «BO3IYX —
11.9 CTEKJION.
[Tomyyenne m300pa’keHUl C TOMOIIBIO CoOMparoen
JIUH3BI.
Omnpenenenre (QOKYCHOTO PACCTOSIHHS M ONTHYECKOM
CHJIBI COOMPAIOIIICH JIMH3HI.
OMnBITHI 110 Pa3I0KEHUIO OEIOro CBETa B CHEKTP.
OnpITEI TI0O BOCHPUATHIO I1[BETA TMPEAMETOB TPU HX
HAOJIIO/ICHUH Yepe3 [[BETOBbIC (DUITBTPHI
dusnueckue sBICHUS B mpupoje: 3atMmeHuss CoHIA |
11.10 JlyHbI, 11BE€Ta TejN, ONTHYECKUE sIBIECHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue YCTPOMCTBA: OYKH, TIEPUCKOII,
' (dboToanmapar, ONTHIECKHUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Omnbitel Pesepdopna u mimaHeTapHas MOJENb aTOMA.
' Mopens aroma bopa
122 Hcnyckanwe W morjouieHHe cBeTa aToMOoM. KBaHTEHI
12 ' JInneiuaThle CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHus
124 Ctpoenne artomHoro sapa. Hykionnas Mopjens
' aTOMHOTrO sapa. M3oTonsl
12.5 PagnoaktuBubie npespamenusa. [lepuon momypacnana




ATOMHBIX AACP

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsIOBOTO U

12.6
MacCOBOI'0 YUCEI
12.7 DHeprus cBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
19.8 Peakiuu cunresa u nenenus saep. VICTOYHUKH SHEPruu
' ConHua u 3B€311
12.9 Snepnas osHepretuka. JleMcTBHE  PaIMOAKTUBHBIX
' M3IIY4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTryeckue paboThI:
HaGmronenue CrulomHbIX W JIMHEWYAThIX CIEKTPOB
12.10 W3JIy4CHHUS.
HccnenoBanue TPEKOB: MU3MEPEHUE SHEPIMU YaCTHUIbI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
N3mepenne pagnoakTuBHOTO (poHA
@uszpueckue SABJICHUS B IPUPOJE: €CTECTBECHHBIN
paanoaKTUBHBIN ¢on, KOCMHUYECKHE Jy4H,
12.11 pPalMOAKTUBHOE M3JIyYEHUE MPHUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PATMOAKTUBHBIX H3JIYYEHHH Ha OpraHu3M
YeJoBeKa
1912 Texnuueckue YCTpPOMCTBA: CIIEKTPOCKOII,

WHANBUAYaAIbHBIN 103UMETp, Kamepa Buinbcona




MPOBEPSIEMBIE HA OI'3 I1IO ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NPOrpamMMbl OCHOBHOI0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu QUMK B HAY4YHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(GUBUYECKUX 3HAHWK M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOILIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHH

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3nyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE paclo3HaBaTh MPOSABICHUE U3yYCHHBIX (PU3NUECKHUX SBICHUIM
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSITHUHHOTO amnmapara ¥ CHUMBOJIHYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 3ajad;
YMECHHE XapaKTepU30BaTh CBOMCTBA Tei, (U3MUYECKUE SIBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA Tell U (I)I/IBI/I"ICCKI/IC SBJICHHA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAaydyHOTO TIO3HaHUS C Yy4ETOM
COOJIFOICHHS TIPAaBMJI O€3011aCHOTO TpyZa: HaOOACHUE (PU3HUSCKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyHOBaHMs MO MHCTPYKIHUH, OMUCHIBATH X0
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEIUUUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIBHYI0 YCTAHOBKY II0 HHCTPYKLUUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEI0BAaHH;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IPOBOJUTH  HMCCIEAOBAHME  II0  HMHCTPYKLUH,  IPEACTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCICIOBAaHUA

[lonumaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJeliei
(MaTepuasibHasi TOYKA, aOCOJIIOTHO TBEPIOE TEIO, MOJCIH CTPOCHUS
ra3oB, JKHJKOCTEH ¥ TBEPABIX TeJ, IUIAHETApHAs MOJIENb AaToOMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
Yyuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKUe
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIIOBUE 3aj]layM,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBL,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYETHl M OIEHUBATh PEATUCTUYHOCTH IMOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX MPOLUECCOB IO UX ONHNCAHHIO, UCIIOJb3Yysd 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG




10

3aKOHOMEPHOCTHU

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUSAX B
MOBCEIHEBHOM JKM3HM i1 olecredeHuss O€30MacHOCTH MpH
oOpamieHud ¢  OBITOBBIMM ~ HpHOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY)Kalollell cpezae; MOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUM (U3MKU U TEXHOJOTUMU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUS U TPEACTABICHUS HHPOPMAIUU
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH YYEeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
WNurtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  MPeoOpa3oBaHUSA
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKHX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKUE SIBJIEHMS
11 Mexanndyeckoe JBWKeHHWE. MatepuanbHas Touka. Cucrtema  OTcuéra.
' OTHOCHUTENBHOCTD IBIKEHUS
19 PaBHOMepHOE M HepaBHOMepHOE nBIKeHUE. CpenHsst ckopocTh. Dopmyna s
' BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMOIMHEWHOE NBIKEHHE. 3aBUCUMOCTh KOOPIWHATHI TEJia OT
BPEMEHHU B CITydae paBHOMEPHOTO IPSIMOJIMHEWHOTO JIBFKEHUS:
13 x(t)=x,+vt
I'padmky 3aBHCHMOCTH OT BPEMEHH JUJISI TPOCKIIMH CKOPOCTH, IPOCKITUU
MepeMEeIeHUs, IyTH, KOOPAWHATHl MPU PABHOMEPHOM TPSIMOJMHEHHOM
JBOKECHUN
3aBUCUMOCTh KOOPJIWHATHI TeJa OT BPEMECHH B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHOTO JIBUKCHHUSI:
5
Sylf)=vp, *i+ay* ;
2
DopMyIBl UISI TPOSKIUU TIEPEMEIICHUSI, MPOCKIIUU CKOPOCTH H TPOCKITUU
YCKOpPEHUS TIPU PABHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBUKCHUH:
2
1.4 5. (D =0y, -r+a].-?.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'padukn 3aBUCUMOCTH OT BpPEMEHH [JIsi TPOEKIIMH YCKOPECHHS, IMPOCKIINH
CKOPOCTH, TIPOCKIIMH TMEePEMEIICHUs, KOOPAWHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHYKCHUH
CBoOoanoe manenue. GopMysibl, ONMUCHIBAIOIINE CBOOOJHOE MAaJeHUE Tea TI0
15 BepTUKAIH (JBMDKCHHE Tella BHHU3 WM BBEPX OTHOCHTEIHHO TIOBEPXHOCTH

3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHHM JJIi HPOEKLUHU YCKOPEHMS,

MPOEKIIMK CKOPOCTH ¥ KOOPAMHATHI MpPHU CBOOOJHOM TMAaJCHUU Tejla IO




BEPTHUKAIH
CkopocTh paBHOMEPHOTO JBIDKEHHUS Tela IO OKpyxkHocTu. Hampasnenue
CKOPOCTH.

@opmynia ISl BBIYMCICHHS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH M TMEPUO]T

oOpareHus:
L= 2MR
T
16 HenTtpoctpemutenbHoe yckopeHue. HampaBiieHne IEHTPOCTPEMUTENBHOTO
yckopenus. @opmyra /11 BEIYUCICHUS YCKOPEHUS:
2
a. — L
“ R
®opmyna, CBA3BIBAIOIIAS IEPUOJT U YACTOTY OOpaIleHUs:
v = 1
T
Macca. [InotHocTs Bemectsa. @opMyria i BBIYUCICHUS TUIOTHOCTH:
1.7 _m
V
18 Cuna — BektopHas ¢puzudeckas BennuuHa. CI0KeHUe CUl
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TEJ0
B3aumoneiictue Ten. Tpernit 3akoH HeroToHa:
1.11 - -
Fy y=-F,
Tpenue nMokost U TpeHue CKoNbkeHUsl. PopMyIa AJis BBIUUCICHUS MOYJISI CUJIbI
1.12 TPEHUS CKOJIbKECHUS:
F_=u-N
= M
Hedopmanuss Tena. Ympyrue u Heynpyrue aepopmanuu. 3akoH yIpyrou
1.13 nedopMmanuu (3akoH ['yka):
F=k-Al
1.14 Bcemupnoe TaroreHue. 3aKOH BCEMUPHOTO TATOTEHUS




My -1
F=Gg. 1 _2
'L
Cuna TsKecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
®opmyna 171 BBIYUCIEHUS CUIIbI TSDKECTH BOJIM3H MoBepXHOCcTH 3emun: F = mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMuyeckasi CKOpOCTb.

HesecoMocTs u nieperpysku

1.15

Nmnynbc Tena — BekTopHas Gu3nyeckas BeIMYHHA.
D=mi

Nmnynbe cuctemsl Tell. U3meHenne uMiyibca. MMIynbe cusbl

1.16

3aKoH COXpPaHCHUSA UMITYyJIbCa IJIA 3aMKHYTOﬁ CUCTCMBI TCJI:
=y +m, U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexann4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5cosc

Mexanndeckas MOIIHOCTbB:

n=4
I

1.18

Kunertnueckas n IMOTCHIMAJIbHAsA DHCPIUs. CDopMyna JUI BBIYUCIICHUS

KUHETUYECKON YHEPIUU:

J'HUE
B

TeopeMa 0 KHHETHUYECKOH SHCPIHUHU. <I)0pMyJ1a JUISL BEIYHCJICHUS MOTEHINAIbHON

OHCPIuM TCja, IMOAHATOIO

Hang 3eMiéit:

E,= mgh

1.19

MexaHuyeckast SQHEprusi:
E=E;+E »

3aKoH coXpaHEHHs] MeXaHU4eckoi sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYeCKON SHEpruu B OTCYTCTBHE cujl TpeHus: E = const.

[IpeBparenrie MexaHU4ECKOW YHEPTUU MPU HATTMYUH CUJIBI TPEHUS.

1.20

IIpocThie MeXaHU3MBI. «30J10TOE MPABUIIOY» MEXaHUKH.
Peruar. Moment cwisr: M - FI.

VYcnoBue paBHOBECHS phlyara:




M +M +..=0
[MonBuxHbIii 1 HenoABHXKHBIN O6510KK. KITJI mpocThIX MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBnenue TBEpAOTO TEA.

(DopMyna JJIA BBIYMCIICHHUA JaBJICHUA TBép,I[Ol"O TCaa:

_F
pP= G
1.21 JlaBnenue ra3za. ATMmocdepHOe 1aBlICHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KHIKOCTH.
®opMyiia 17151 BBIYUCICHUS 1aBJICHUSI BHYTPH KUJIKOCTH:
P=PE+Dy,
1.22 3akoHn [lackans. ['mapasnmuueckuii mpecc
3akon Apxumena. Popmyna Uil ONpPENENCHUS BBITAJKUBAIOIICH CHIIBI,
JEUCTBYIOLIEHN Ha TEJIO, IIOTPYKEHHOE B XKUAKOCTh WIH ra3:
1.23
Fo =P8V
VYcnosue niaBanus tena. [lnaBanue cynoB u Bo3ayxoIulaBaHUE
Mexanuueckue KosneOaHus. AMIUIMTYAa, TEpUOJ W YacToTa KoJeOaHWiA.
14 dopmyna, CBA3BIBAIOLIAS YACTOTY U NIEPUOJT KOJIeOaHUI:
1-" = L
T
195 MaremMatnueckuili M NPYKUHHBIA MasTHUKW. [IpeBpamieHue >sHepruu npu
' K0J1e0aTeIbHOM JABMKEHUU
1.26 3aryxatomue Konebanus. Bernyxnennsie konebanus. Pezonanc
Mexanuueckue BOJHBI. [IpomosbHbIE M MONEPEUYHBbIE BOJHBI. J[IMHA BOJIHBI U
1.27 CKOpPOCTb pacnpOCTPaHEHUS BOJIHBI:
h=v-T
198 3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE
' IBYyX cpell. IH]pa3Byk U yIbTpa3ByK
Ipakxmuueckue pabomul
199 W3mepenue cpenHell IUIOTHOCTH BEILIECTBA; ApXHUMEIOBOM CHIIBL, >KECTKOCTHU

NPYXUHBL;, KO((UIIMEHTAa TPEHUS CKOJIBXKEHHS; paOdOThl CHUJIBI TPEHUS, CHIIBI

YIIPYTOCTH; CpeIHEeH CKOPOCTH JBMXKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;




YCKOpeHHusi Opycka NpH JABWKEHMHM [0 HAKIOHHOM IIOCKOCTH; YacTOThl M
nepuosa KoiebaHWd MaTeMaTHYeCKOro MasiTHMKA; YacTOThl U IepHoja
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHWJIbl, JEHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C TMOMOIIBI HEMOJBMYXHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH NP MOABEME Ipy3a C MOMOLIBIO MOJBUKHOTIO
0J0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHJIBI OT 00BbEMa MOrpYKEHHOU
qacCcTHu T€Jaa U OT INNIOTHOCTHU KHUJAKOCTH, HC3aBUCHUMOCTHU BLITaJIKHBaIOHIGfI CHIJIBI
OT MACCHhI TCJIa; CUJIbI TPCHUSA CKOJILKCHUSA OT CUJIBI HOPpMAJIbHOT'O JaBJICHUSA U OT
poJa MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTEIICHU
nepopManru MpYKUHBL;, YCKOPEHUs OpycKa OT yrila HaKJIOHA HaIpPaBISIOLICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEpPHOAA
Kosie0aHUi NMPYXKMHHOTO MAasATHUKA OT MAacChl Tpy3a U KECTKOCTH MPY>KUHBI;
UCCIIEZIOBAaHUE HE3aBUCHUMOCTHM Iepuoja KoneOaHWi HHUTSHOTO MasiTHMKAa OT

Macchl rpysa. [IpoBepka yciaoBus paBHOBECHS pbluara

1.30

Qusuueckue A6nenus 6 npupode: TPUMEPbl JABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOM W HEKMBOW MPUPOJIE, TEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TE€XHHUKE, TPWINBBI U OTJIMBBL, JABMWXKEHHE IIaHEeT COJHEYHOM CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKMBBIX OPTaHU3MOB, PblYarv B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJCHUS HA >KUBOW OpraHW3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHUC, celicMu4YecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuyeckue ycmpoticmea: CIAJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, IWHAMOMETp, TMOAIIMIHUKA, PaKeTbl, pblYar, TMOABMKHBIA U
HEMOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOMIAIOMINECS COCYMbI, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHHUC YJIBTPA3BYKaA B 6BITy N TCXHHUKC

TEIUTIOBBIE SABJIEHUSA

2.1

OCHOBHBIE  TOJOXEHUSI  MOJEKYJISIPHO-KMHETUYECKOW TEOpUU  CTPOCHHUS
BemecTBa. Moienu TBEPAOTO, KUJAKOTO U ra3000pa3HOr0 COCTOSHUI BEIIECTBA.

Kpucrannmuueckue u amopHbie Tena

2.2

I[BI/I)KCHI/IG qJacTull BCIICCTBA. CBs3b CKOpPOCTH  ABMIKCHHUA YaCTUl[ C

Temrnepatypoil. bpoyHoBckoe nBmxenue, uddy3us

2.3

CMmaunBanue 1 KalMUJIJIIPHBIC ABJICHUA

2.4

TemnnoBoe pacuIMpeHne U cKaTue




2.5

TennoBoe paBHOBecHE

Buytpennsis sneprus. PabGora u Teruionepenada Kak CHocoObl H3MEHEHUS

29 BHYTPEHHEHN SHEPrUun
2.7 Buapl Terionepeaaun: TEIUIONPOBOAHOCTD, KOHBEKIIHS, U3TyICHUE
HarpeBanue wu oxmaxaeHue T1en. KoiaudecTBO — TEIUIOTHL. Y IeJIbHAs
28 TEILUIOEMKOCTb:
O=cm(t,~t)
3aKOH COXpaHEHHMsS JHEPrMM B TEIJIOBBIX MpoIeccax. YpPaBHEHUE TEIJIOBOTO
29 OanaHca:
O +0, +..=0
HUcnapenue u koHzaeHcauusi. M3MeHeHHE BHYTPEHHEN SHEPrud B IPOLIECCE
2.10 UCIapeHuss M KoHAeHcauuu. KuneHue IKUAKOCTH. Y7enbHas TeIuloTa
napoobOpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3myXxa
[InaBnenne u kpucraumzanus. V3MeHeHHEe BHYTpEHHEH SHEpruu mpu
IUTABJICHUU U KPUCTAJUIM3AIMH. Y AelIbHAs TeIUIOTa IJIaBICHUS:
212 0
?L_IH
213 BHyTpeHHsI sHeprust CropaHus TOIUIMBA. Y IeNIbHAs TEIJI0Ta CrOpaHHs TOIUIMBA:
| q=Q/m
2.14 [puniune! paboTs! TermnoBbix aurarenei. KITJ[ teroBoro asuratens
Ipaxmuueckue pabomuol
N3mepenue ynenbHOM TEIIOEMKOCTH METaJUIMYECKOro LMIMHAPA; KOJIWYEeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIIepaTypbl (HUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HarpeTblil IWIMHIP; KOJWYECTBA TEIUIOTHI,
2.15 OTIAAHHOTO HArpeThIM MWJIMHIPOM, TIOCIIE OITYyCKaHWs €r0 B BOJY KOMHATHOM
TEMIIEpaTyphbl, OTHOCHUTEIIHOW BIIQKHOCTH BO3/yXa; VYIAEIBHOW TEIIOTHI
IUTaBNeHUs JipAa. VccienoBaHWe W3MEHEHHsS TEMIIEpaTypbl BOJABI  TIPU
Pa3IMYHBIX YCIIOBHSX; SBJICHHUS TEIJIOOOMEHa NpPU CMEIIMBAHUHM XOJIOJHOM H
ropsiueit Bozbl; Ipolecca NCapeHust
Qusuueckue s61eHUA 8 npupooe: TIOBEPXHOCTHOE HATXKEHHE W KaNMUISpHbIC
2.16 SIBIICHUSI B MPUPOJE, KPUCTAIBI B mpupoze, uanydeHue ComHIla, 3aMep3aHue

BOJ0EMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TyMaHa, HHES, CHera




Texnuueckue ycmpoiicmea: KanWUISAPBbl, IPUMEPBI UCTIOJIb30BaHUS KPUCTAIUIOB,

)I(H,HKOCTHBIﬁ TEPMOMETP, AAaTYHUK TEMIICPATyphl, TEPMOC, CUCTEMA OTOILICHUA

217 JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOWHA, ABUTATEIh BHYTPEHHETO
CTOpaHHS
3 OJIEKTPOMAT'HUTHBIE SIBJIEHNWA
3.1 DnekTpuzanus Ten. /[Ba Bua 31eKTPUUECKUX 3apsiioB
3.2 B3aumopericTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI IEKTPUUECKOTO 3apsiia
'y OnekTpuueckoe moje. Hanpsok€HHOCTh  2yeKTpuueckoro moust. [lpuHmmm
' CYIMEPIIO3HIINH JIEKTPUUECKHX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snektpudeckux 3apsaoB. JledcTBHE 53JIEKTPUYECKOrO TOJISI Ha
' INEKTpUIECKUE 3apsiIbl. [[pOBOTHUKHN U TUIICKTPUKH
[TocTostHHBIN 3neKTpUYecKui TOK. JlelcTBus anekTpuueckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I =qg/t,U=A/q
DNEKTPUUECKOe COMPOTUBIICHHUE. Y ACTBbHOE IIEKTPUUECKOE COTPOTUBIICHUE:
3.7 R =pl/S
3.8 3akon Oma i ygactka aiekrpuueckoit ienu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe COETMHEHHUE MPOBOAHUKOB PABHOTO COMPOTHUBIICHUS:
U=Uyl=1I+I R:%.
CMemaHHbIe COCTUHEHUS TIPOBOTHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenua:
3.11 2
O=I"-R-t
312 OneiTr Dpcrega. MarHuTHOE IOJIE MPSMOTO TPOBOJHHKA C TOKOM. JIMHWMH
. MAarHUTHON MHIYKLIUHU
313 MaruuTHoe TMoOJie IIOCTOSHHOTO MAarHuTa. B3aumMoAeHCTBHE HOCTOSHHBIX

Mar"dmToOB




3.14

I[CﬁCTBHe MAaramMTHOI'O ITOJIA Ha ITPOBOJHUK C TOKOM

3.15 OnbiTel @apajnes. SABneHue s5eKkTpoMarauTHON nHAyKuuu. [lpasumno Jlenna
Ipaxmuueckue pabomuwl
W3mepeHne  SJEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOLIHOCTH
AIEKTPHUYECKOTO TOKA; pabOTHI AJEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOUIETO B IPOBOJIHUKE
316 (pe3ucTOpBbl, JTAMITOUKa), OT HAMPSHKEHHUS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
' COIIPOTHBIICHUS OT JUTMHBI IPOBOJIHUKA, IUIOLIAINA €T0 MOMEPEUYHOr0 CeUEHUs U
YJEJIBHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuna sl SAEKTPUYECKOTO HATIPSHKEHUS TMPU TOCIIEI0BATEIIEHOM
COCIMHEHUU TMPOBOAHUKOB; MpaBWJIa JUIsl CHJIBl DSJEKTPUYECKOTO TOKa MPH
napajieIbHOM COSAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue sA61eHUs 6 npupode: SIEKTpUUECKUE SBIEHUs B aTmocdepe,
3.17 AJICKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE TOJI€ 3eMJIH, Apeiid MOIIOCOB,
PO MAarHUTHOTO TIOJIS IS KM3HH Ha 3eMiIe, TIOJIIPHOE CHSHUE
Texnuyeckue ycmpoticméa: 3JEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETUMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC ANEKTPOTPUOOPHI (mpumepsr), AIEKTPUYECKHUE
MpPEeIOXpaHUTENN, DIEKTPOMATHUT, JIJIEKTPOJBUTATENlb TOCTOSHHOTO TOKAa,
reHepaTop NOCTOSHHOT'O TOKa
3.19 DnexkTpoMarHuTHbBIE BOJHBI. [1Ikana 3neKkTpoMarHUTHBIX BOJTH
3.20 JlygeBas mojensb cBeta. [IpsamonuneiiHoe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus ceeta
3.24 JInnza. Xon nyueir B nuH3e. DOKycHOE paccTosHUE JHMH3BL. Onruyeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
N3mepenune ontuueckoi CHIIbI coOMparomeld JuH3bI; (POKYCHOTO pacCTOSHUS
3.96 cobmparomel JuH3B (10 CBOWCTBY paBEHCTBA pPa3MEpPOB TpeAMETa W

n300pakeHus, KOrAa MPEeAMET PACIONIOKEH B JBOWHOM (OKyce), MokazaTels
IIPEJIOMIICHHUS CTEKIIA.

HccnenoBanue cBolicTBa N300paXeHHUSI, MOJYICHHOTO C IIOMOIIBI0 COOMparomeit




JIMH3bI, HW3MCHCHUA (bOKy'CHOFO pacCToAHuA  ABYX  CJIOXKCHHBIX  JIMH3;
3aBUCHMOCTH YyTIJjia MPEIIOMIICHUA CBETOBOTI'O JIyda OT yIJjla IMaACHWSA Ha I'paHHULEC

«BO3AYX — CTCKIIO»

Quzuueckue senenusi 6 npupode. 3atmeHus Connma u JIyHbI, 1BeTa Ted,

321 OTITUYECKHE SIBJICHUS B atMocepe (1iBeT HeOa, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE SABJIEHUA
a1 PanuoaktuBHOCTh. Anb(a-, O6era-, raMma-u3nydenus. Peakiuu ansda-u Oera-
' pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anspa-yactuul. Ilnanerapaas monens atoma
4.3 CocraB aToMHOTrO sigpa. M30TOmBI
4.4 Ilepuon nomypacnajga aTOMHBIX SAEP
4.5 SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsI0BOIO M MACCOBOTO YUCET
Qusuueckue A6neHUs 6 npupode. €CTECTBEHHbIM pPaJUOAKTUBHBIN (oH,
4.6 KOCMHYECKHE JIy4HM, pPAJUOAKTUBHOE U3IY4YEHHUE TPHUPOJHBIX MHHEPAJIOB,
JeficTBUE paJiMOaKTUBHBIX U3JIyYE€HUH HAa OPraHUu3M YeJIOBeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIUBHUYaJIbHbIN 103UMETp, Kamepa

BI/IHBCOHa, AACPHasA SHEPTCTUKA




YUYEBHO-METOANUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
» dusuka: 7-# knacc: 0a30BbIM YPOBEHb: YUEOHHK; 3-€ U3/IaHUE,
nepepadorannoe [lepeimkua .M., UBanoB A.M. AkiimoHepHOE 0OIIECTBO
«M3parensctBO «lIpocBemienne»

» dusuka: 8-i1 kacc: 6a30BbIM YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepaborannoe [lepsimkun M1.M., UBanoB A.M. AKInoHepHO€E 0OIIECTBO
«M3narensctBo «lIpocsemenue»

» dusuka: 9-i knacc: 0a30BBI YPOBEHb: YUEOHHK; 3-¢ U3JaHUE,
nepepaborannoe [leppimkun .M., I'yrhuk E.M., iBanoB A.U. u np.
AxumonepHoe obmectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA
®enepanpHas pabouas nporpamma 1o yueoOHoMy npeamery «duzukar
(mpeamertHast 00siacTh «ECTECTBEHHO-HAYYHBIC TTPEAMETHI»)) UHCTHTYT
CTpaTeruu pa3BUTUs 00pa30BaHUs

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHA
HMHTEPHET
Pocculickas 35ekTpoHHAas Ko

https://resh.edu.ru/

[{udporoit 06pazoBaTeIbHBIA KOHTEHT

https://educont.ru/

®I'MC Mos mikona

https://myschool.edu.ru/

infourok.ru>bubnuorekafizika/type-56

«PEITY EI'D»: pusuka. Obyuaromas cuctema JImurpus ['ymuna. EI'D —
2016: 3aganusi, OTBETHI, PELICHUS.
https://videouroki.net/razrabotki/fizika/presentacii-3/
https://www.uchportal.ru/load/40
https://kopilkaurokov.ru/fizika/presentacii/page=2?class= count=20
https://pedsovet.su/load/71-6

http://class-fizika.ru/pres.html

https://multiurok.ru/all-files/fizika/



