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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBjieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpamMmbl, mpeacTtaBieHHbIXx B DPI'OC OO0, a Takke ¢ yd€ToM
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera « Ou3nKay.

Conepxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYAlOIIMXCS U OpPraHu3alui0 H3yueHus (Ppu3mku Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke yduThIBaIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanuzanuu TpedboBanuit ®I'OC OO0 k miIaHUPyEeMbIM JIMYHOCTHBIM H
METanpeMETHbIM  pe3yjibTaTaM  OOydYeHMs, a TaKkKe  MEXIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIET0 00pa30BaHUsl.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET pacipeesieHne yueOHOro Marepuaia o rojaam
oOydeHus: (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh H3YUYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEAMETHOIO COJIEPKAHUS M YUYETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUaroImuXCs.

[Iporpamma mo @usuke pa3paboTaHa C LEIbIO OKAa3aHUA METOAMYECKOW IOMOIIH
YUHTEII0 B CO3AAHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®dusuka SBIAETCS CUCTEMOOOPA3yIONUM Il  €CTECTBEHHOHAYYHBIX  Y4EOHBIX
MPEMETOB, TMOCKOJBKY (PU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE ITPOILIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, aCTpOHOMUEH U (u3nUecKon reorpadueii, BHOCUT BKJIaa B
€CTECTBEHHOHAYYHYI0 KapTUHY MHUpa, MPEJOCTaBIsieT HauboJsiee SICHble 0O0pa3ibl
MPUMEHEHUsT HAay4YHOrO METOJla IO3HAHMS, TO €CTh CIOoco0a MOJYyYEeHHs] JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 rIaBHBIX 33/1a4 (PU3NYECKOTo 00pa30BaHUs B CTPYKTYpe 00IIero oOpa3oBaHus
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOW TIpaMOTHOCTM W HMHTEpeca K Hayke Yy
oOyuarommxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MPEAIOJATraeT OBJIAJICHUE CIEAYIOINIMMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e HVHTEPHPETUPOBATH JAHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJTYy4Y€HHUS BEIBOJOB.

[lenu w3ydenust pu3uku Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs ONpPENCICHBI B
Konuenuuu npenomaBaHusi yudeOHoro mnpeamera «@Pusumka» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoii @enepainu, peaanu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIe
MporpaMMbl,  yTBEpXKAEHHOW pemeHueM Komsterun  MUHMCTEpCTBA  MPOCBEUICHUS
Poccutickoit @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

Heau nzyyenuss Gpu3uKu:

e TMpUOOpEeTEeHHE HWHTEpeca U CTPEMIICHHsS] OOYYaIoOIIUXCS K HAyYHOMY H3YyYEHHIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;



e pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TMO3HaHWS u (PopMUpOBaHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3y4YEHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBanue TpeACTaBICHUN O poau (PU3UKH IS Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHE NPEACTABICHUIA O BO3MOXHBIX cdepax Oyayuielt mnpodeccuoHalIbHON
NESTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOyYEeHHUIO B
ATOM HAINpaBJICHUU.

JlocTmkeHne 3THX IeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTYIONINX 3124

e TMpUOOpEeTEeHHE 3HAHUM O JIUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUN OMNUCHIBATh W OOBSICHATh (U3NYECKUE SBJICHUS C
HCITOJT30BAaHUEM TTOTyICHHBIX 3HAHH;

e OCBOCHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/ad C HMCIOJb30BAaHHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YMEHHWI HaOIIONAaTh TPUPOJHBIC SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl W IKCICPUMEHTAIBHBIE HCCIACAOBAHMS C HCIOJIb30BAHUEM
HU3MEPUTEIBHBIX TPUOOPOB;

e OCBOeHHE NPHUEMOB paboOThl ¢ UHPOpMalend (HU3NIECKOTO COJEPIKaHMSI, BKIIOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHaIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepamMu TpoPecCUOHATLHON JEATETbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nUecKoi HayKH.

Ha n3yuenue pusuku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS

oTBOoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heen0), B 8 kiacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipenyaraemelii B mporpamMme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMEHJATEIbHBIN XapaKTep, YUYHUTEIh ACNIaeT BHIOOpP MPOBEACHHS JIa0OpaTOPHBIX
paboOT W ONBITOB € YUYETOM WHAMBUIYATbHBIX OCOOCHHOCTEM O0OyYarommxcs, CIHCKa
HKCIIEPUMEHTATLHBIX 3a/IaHHM, TMpeJIlaraéMbIX B pPaMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



COILEPKXAHUE OBYYEHUASA

7 KIIACC

Paznen 1. @usuka u €€ poJib B NO3HAHUYU OKPY KaIOIIEero Mupa.

®du3uka — HayKka o npupoje. SAsinenus npupoapl. Guznueckue SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeNUYUHBL. V3Mepenue ¢usznueckux BenuyuH. Pusznyeckue MpUOOpHI.
ITorpemHoCcTs M3MEpEeHU. MeXayHApOHAS CUCTEMA EAUHNLL.

Kak ¢usuka u gpyrue ecTecTBeHHbIE HAyKH U3Y4aloT MpUpoay. EcTecTBEeHHOHAYYHBIH
METOJi TIO3HAHUs: HaOJIOJIEHHE, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIXKEHHE THIIOTE3,
HKCIIEPUMEHT IO TMPOBEpPKE THUIOTe3, OOBsICHEHHEe HabmogaeMoro siBiaeHus. OnucaHue
(U3HYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpudOpsI U MpoLeAypa NPSMbIX U3MEPEHHUI aHAaJIOTOBBIM U UG POBBIM

IpUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTENBHOTO IpUOopa.

2. H3mepeHue pacCTOSHUM.

3. H3Mmepenue o0bEMaA KUAKOCTH U TBEPJOTO Tea.

4. Onpenenenue pa3MepoOB MabIX TE.

5. M3Mepenue temmeparypbl MpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaTyUKa

TEMIIEpaTyphbl.
6. IIpoBenenue mccieqoBaHUS MO MPOBEPKE TMIOTE3BL: JAIBHOCThH IMOJETA LIApHKA,
MyIIEHHOT'O0 TOPU30HTAIILHO, TEM O0JIbllie, YeM OO0JIbIlIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

Crpoenue BemiecTBa: aToMbl M MOJIEKYJIbI, WX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHue dactul BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBumxenue, nuddysus. BzaumoaelicTBue 4dacTHIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, JKUIKOCTEH W  TBEPABIX
(KpucTalyIMyeckux) Tes. B3anMocCBsI3b MEXy CBOMCTBAaMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHblX COCTOSIHUM
BOJIBI.

Jemoncmpayuu.

1. HaOmionenne OpOyHOBCKOTO TBUKEHHUS.

2. Habmonenue nuddysun.

3. HaOnionenue siBneHUM, OOBACHSIOIIMUXCSA NPUTSHKEHHEM WM  OTTaJIKMBAHHEM

YaCTHI] BEIECTBA.

Jlabopamopnuie pabomel u onvimol.



1. OneHka nTuaMeTpa aToMa METOJIOM PSIOB (C ucToiib30BaHueM GoTorpaduii).
2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThl 1O OOHAPYXKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMoO/IeliCTBHE TeJl.
Mexannueckoe JBHXeHUE. PaBHOMEpHOEe U HepaBHOMEpHOE JBHkKeHUE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUH. Pacy€T myTH 1 BpeMEHHU JIBUKEHUS.
SBneHne uHepUMU. 3aKOH MHEpUMHU. B3anMmolelcTBUE TeN Kak NMPUYMHA U3MEHEHUS
CKOpPOCTH IBHWKEHMS Tel. Macca Kak Mepa MHEepTHOCTH Tena. [ImoTHocThs BemecTBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BELIECTRA.
Cuwia kak xapakTepucThka B3aumopeiicTBus Ten. Cua ynpyroctd U 3akoH ['yka.
N3MepeHue cuibl ¢ OMOINIBI0 JUHAMOMETpA. SIBJIEHUE TATOTEHUS M cuia Tsokectr. Cuna
TSDKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocTs. CloKeHHE CHUII, HAPABJICHHBIX 10
onHou mpsmoi. PaBHoxaeicTByromas cui. Cuna TpeHus. TpeHHE CKOJIbXKEHUS U TPEHHUE
Mokos. TpeHue B IpUpPOJie U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHUYeCKOTO ABUKEHHUS Tea.
2. H3mepeHune CKOpOCTH NPSIMOIMHENHOTO JIBHXKEHUSI.
3. HaOmronenue siBleHUs UHEPIUU.
4. HaOmroneHne u3MeHeHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TET.
5. CpaBHEHUE Macc 0 B3aUMOAECHCTBUIO TEI.
6. Cno>keHue cuJjl, HallpaBJIECHHbBIX IO OJJTHON MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmpeneneHue CKOPOCTA PABHOMEPHOTO JBMKEHUS (IIapUKa B JKUJIKOCTU, MOJIETU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmpezneneHue cpeHENH CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa MO0 HAKJIOHHOM
MIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PacTsHKEeHUs (edopMaliun) Npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJILKEHUSI OT Beca Tesa
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra30B.

Hasnenue. CrocoObl yYMEHBIIEHHMS M YyBelWYeHUs JaBieHus. JlaBienuwe rasa.
3aBUCUMOCTh JaBJEHHUS Ta3a OoT o0b&ma, Temmneparypsl. [lepegaua naBieHus TBEPIABIMU
TeJlaMH, KUJIKOCTSIMU U razamu. 3akoH Ilackans. [IlHeBMaTnuueckue MamivHbl. 3aBUCUMOCTh
JABJICHUS KUJAKOCTH OT TIIyOuHBI. ['mapoctaTndeckuii mapamgokc. CooOIIaronuecs: CoCy/Ibl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe nasienue. [I[puyuHbl CyIECTBOBAHUS BO3AYLIHOM
o6omouku 3emnu. OnbiT Toppudeu. M3Mepenne atMochepHOro AaBieHUs. 3aBUCUMOCTD
aTMOC(EpHOr0 JaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopwel misi u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.



JleyicTBUE KUAKOCTH M Tra3a Ha IOIPYKEHHOE B HHUX Teno. BrltankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.
JHemoncmpayuu.

A A

N

3aBUCUMOCTH JAaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

['mppasnuueckui npecc.

[IposiBienne nercTBUs aTMOChHEpPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela Hu
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue TmaBaHus TeN: IUIAaBAaHUE WJIM TOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUICHHUS IJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTH TeJa.

OnpeneneHre BBITAIKUBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha TeEJlO, NMOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAJKHUBAIOIICH CHJIbI, JCUCTBYIOIIEW HA TEIO B
XKUIAKOCTH, OT MAcChl TeJa.

OnbITHI, AEMOHCTPUPYIOIIHME 3aBUCHMOCTD BBITAIKUBAIOIIECH CHJIBI, JEHCTBYIOLIEH
Ha TEJNO B JKUIKOCTH, OT 00bEMa MOTpyKEHHOW B KUAKOCTh YacTH Tejda U OT
IUIOTHOCTH YKHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHHE JIOAKU U OIpeneieHue eé
IPy30I0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHs
peiuara. lIIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKYy. «3010TO€ MpaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckass sHeprus. KnHerndeckas W noteHnualbHas sHeprus. [IpeBpamenue
OJIHOTO BHJIa MEXAHUYECKOU SHEPTUU B APYTrOid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

Omnpenenenre pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela II0
TOPU30HTAIBHOM IMOBEPXHOCTH.

HccnenoBanue yciioBuid paBHOBECHS pblUuara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yyeHne 3akoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.



8 KUIIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJI. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopgenu  TBEpIOro, JKHAKOTO M Ta3000pa3HOrO0  COCTOSIHUM  BEIECTBA.
Kpucrannmuueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U TBEPIBIX
T€I HAa OCHOBE TMOJOXEHHI MOJEKYJIIpPHO-KUHETHYECKOH Teopun. C(CMauuBaHue U
KaIlTWUIAPHBIC SIBJICHUSA. TEIIOBOE paCIIMPEHHE U CKATHE.

Temnepatypa. CBsizb TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHM)KEHHUSI YaCTHII.
Buaytpennsss sHeprusa. CrnocoObl M3MEHEHHsS BHYTPEHHEW SHEpPruu: TeIvlonepenadya Hu
coBepleHre padoThl. Buibl Terionepeaaun: TEMIONPOBOHOCTh, KOHBEKIIMS, U3TyYCHHE.

KommyecTBo TemioTel. YieabHas TEIIOEMKOCTH BellecTBa. TeImIooOMeH M TEIIOBOE
paBHOBecue. YpaBHeHUE  TemioBoro  Oananca. IlmaBieHme W OTBepjieBaHUE
KPUCTAUNIMYECKUX BEIIECTB. YJeibHas TeruioTra 1uiaBiaeHus. [lapooOpa3oBanue wu
koHjaeHcarusa. Mcnapenue. Kunenue. YaenpHas TemioTra mapooOpa3oBaHHs. 3aBUCHUMOCTh
TeMIepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHMUS.

BrnaxuocTts Bo3yXa.

DHeprus TOINIMBA. Y IeJbHAs TEIIOTa CTOPAHMUSL.

[Tpunnuner pabotel TermoBbiX aBurateneit KIIJ[ temmoBoro asurartens. TermioBbie
JIBUTATEJIN Y 3alIUTa OKPY>KAKOIIEH CPEIBI.

3aKOH COXpPAHEHUS U MPEBPAILICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmrogenue OpOyHOBCKOTO JIBMXKEHHUS.

2. HabGmoaenue nuddyszuu.

3. HaOmronmenwve siBIeHN CMauyuBaHUS U KaMILISIPHBIX SBIICHUN.

4. HalmroieHne TerioBoro pacimpeHus Tel.

5. M3meHnenue paBiieHMs Ta3a TIPU  HM3MEHEHUHM 00bEMa W HArpeBaHUU HWJIH
OXJIAXKICHUH.

[TpaBuna n3aMepeHus TeMIepaTyphl.

Bunsl Tenonepenaum.

OxnaxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHCITHAMH CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue kumeHus.

12. HabmroaeHue nmocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mogenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie pabomul u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO ACHCTBUSI CHIJT MOJIEKYJIIPHOTO MPUTSKEHUS.
2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIM MJIM caxapa.

o X N o



3. OnbITel IO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, KUIAKOCTEU U TBEPABIX
TeJL.
4. OmnpeneneHue AaBICHUS BO3AyXa B OalJIOHE IINpUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JAyXa OT €ro oobéma u
HArpeBaHUs WIN OXJIAKICHUS.

6. IIpoBepka THUIOTE3bl JWHEWHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KHUJAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyphl.

7. HaOmroneHnve n3aMeHeHus: BHyTPEHHEH SHEPT UM TeJla B PE3yJIbTaTe TeIIonepeauu 1

paboOThI BHEIIHUX CHII.

8. HccrnemoBanue sBIEHUS TEIJIOOOMEHA TPHU CMEIIMBAHUHM XOJOJHOW W TOPSYCH

BO/IBL.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEIMIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeapHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

DinekTpu3zanus Tei. JIBa pojia 3IEeKTpUYECKUX 3apaa0B. BzauMonencTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsAJI0B U PACCTOSIHUSA MEXKTY TeJlaMu ).

OnekTpuueckoe  noje.  Hanpsoxk€HHOCTh  anekTpuyeckoro  nois.  [IpuHiun
CYTEPIIO3UIINH YJIEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsnoB. DJIEMEHTAPHBIN dJeKTpuueckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJIEKTPUKHU. 3aKOH COXPAHEHUSI JIIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBHS CYILIECTBOBAHHUS SJIEKTPHUUYECKOTO TOKA. VCTOYHWKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE).
DIIEKTPUYECKHUMN TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. ConpOTHBIIECHUE
IIPOBOJAHUKA. YJIEIbHOE COINPOTUBJIEHHE BellecTBa. 3akoH Owma g ydacTka LEnu.
ITocnenoBaTenbHOE U apaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaGoTa m MOmHOCTH 3MEKTpUYECKOTO TOKa. 3akoH [[xoyns—Jlenma. DnexTpudeckue
LIETIH U IOTPEOUTENHN JIEKTPUUECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHUTHL. B3auMOIENCTBHUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe 1ojie 3eMJIM U €r0 3HauYeHue I )KU3HU Ha 3emuie. OnbIT OpcTeaa. MarHuTHoe
MOJIE BJIEKTPUYECKOr0 TOKa. [IprMeHeHHe »HIEKTPOMarHuToB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUTATENb IOCTOSHHOIO TOKAa.
Hcnonb30BaHuE 2JIEKTPOABUTATEEH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onbeitel  @apaznes. SBneHune snexkrpomMarHuTHOM wuHAYKIuU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHUS! AICKTPUYECKOW JHEPrUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.



Jlemoncmpayuu.
DJNeKTpU3alus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOTIA.
DIIeKTpOoCTaTUYECKAst HHAYKIIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKY TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUI TOK B HKHUJKOCTH.
. ['a30BbIM paszps.
. I3MepeHune CHuilbl TOKa aMIIEPMETPOM.
. I3MepeHune 37eKTpUIeCKOro HaNpsKeHUST BOJTBTMETPOM.
. Peoctar u marasuH CONpOTUBIICHUMN.
. BzaumoieicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3JIeNICHUS] MOJIFOCOB MarHUTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
. OnmeIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JelicTBuE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEL TOCTOSTHHOTO TOKA.
. UccrnienoBanue siBICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.
. OnbITel Papazes.
. 3aBUCUMOCTb HaIpPaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.
OnbITel IO HAOIOACHUIO JICKTPU3ALUU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
Uccnenosanue AeCTBUS JIEKTPUUYECKOTO MOJISI HA MPOBOJHUKH U TUJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3MepeHue u peryJimpoBaHue CUIIbI TOKA.
N3MepeHue u peryinpoBaHUe HAMPSKEHUS.
HUccnegoBanne 3aBUCUMOCTHM CWJIBI TOKa, HAYLIET0 4Yepe3 PEe3UCTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
7. OnbITBL, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH SJIEKTPHUUYECKOTO  COMPOTUBIICHUS
MIPOBOAHUKA OT €ro JIJIMHBI, IUIOIIAIU TONEPEYHOT0 CEYEHUS U MaTepuaa.
8. IIpoBepka mpaBuia CIOKEHUS HANPSIKEHUN MPHU IMOCIEAOBATEILHOM COCIUHEHUHU
JIBYX PE3UCTOPOB.
9. IIpoBepka npasuia Jjisi CUIIbl TOKA IPU MAPAJIIETBHOM COEUHEHUN PE3UCTOPOB.
10. Onpenenenue paboThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
11. OnpenesieHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEIIEMOM Ha pE3UCTOPE.
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12. UccnenoBanne 3aBUCUMOCTH CHJIBI  TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. MccnenoBanne MarHUTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yuyeHne MarHUTHOTO TIOJsl TIOCTOSHHBIX MAarHUTOB TpH WX OOBEAWHCHUH U
pa3ieiICHUMN.

16. MccnenoBanue AEMCTBHS IIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aWMOJICUCTBUS KATyIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIKE.

18. M3yueHue nericTBrsI MArHUTHOTO TOJI1 HA TPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHnue v uzydeHue paboThl 3JIEKTPOIBUTATEIIS.

20. 3mepenne KII] anexkTpoaBuraTebHOM YyCTaHOBKH.

21. ONBITBHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIMH: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOIO JBWXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE IBWXKeHUE. HepaBHOMepHOE
IpSAMOJIMHEWHOE ABMKEeHUE. CpenHsiss 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM
JBUKEHUM.

VYckopenue. PaBHOyCKOpeHHOE MNpsMOJIMHENHOe [BHkeHne. CBOOOJHOE NaJeHHeE.
Omnbitel ['anumnes.

PaBHOMeEpHOE nBMMX)EHUE 110 OKPYKHOCTH. [lepron n yactora oOpamenus. JIluneinas u
yIJIOBasi CKOPOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

IlepBsii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon Hetorona. [Ipunnun
CYyNEPNO3ULIU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJbXKEHHUSI, CHJIa TPEHUS
II0OKOs, IPYTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBwxenne mianeT BOKpyr ComHma. IlepBas kocmmuueckast ckopoctb. HeBecomocTs u
MIEpErpy3KH.

PaBHOBecne MatepralbHOM TOYKH. AOCONIOTHO TBEPAOE Teino. PaBHOBecHue TBEPIOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynec tena. M3menenne umnynbsca. UMmysibe cuiibl. 3aKOH COXPAHEHUST UMITYJIbCA.
PeakTuBHOE IBHIKECHHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHManpHas sHeprus Tena, NOJHATOrO HajJ MOBEPXHOCTHIO 3EMIIH.
[TorenuuanbHasgs >HeEpruss cxkatou npyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.



JHemoncmpayuu.

1.
2.

A

8.
9.

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

HabitoieHne MexaHn4ecKoro JBUKEHUSI Te€Jla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
CpaBHeHHE MyTEH U TPACKTOPHM JBUKEHUS OJHOIO U TOTO K€ Tella OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUSI.

HccenenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO ABUKCHUS.

HabitoieHne nBMKEHUs Tella o0 OKPYKHOCTH.

HaGmonenne MexaHMYeCKUX SIBJICHHM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Temexka» npu €€ pPaBHOMEPHOM H YCKOPEHHOM JIBUKEHHMM OTHOCUTEIBHO
KaOuHeTa HU3UKH.

3aBUCUMOCTB YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIONIEH HAa HETO CUJIBI.
HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TEIL.

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepemaya uMIrypca py B3aMMOJCHCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBHUH.

CoxpaHeHHe UMITYJIbCa P a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUH ITPU CBOOOTHOM IaICHUH.

CoxpaHeHHEe MEXaHWUYECKOW »HHEPruy TMpU JBW)KEHMM Tela MO JIEUCTBHEM
PYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa sl pa3roHa M JaldbHEHIIEro paBHOMEPHOIO ABUKEHUS
IapYKa WJIN TEIEXKKH.

Onpenenenue cpeaHe CKOPOCTH CKOJIBKEHUs Opycka WM JABU)KEHUS IIapuKa 10
HaKJIOHHOW INIOCKOCTH.

OmnpeneneHre yCKOpPEHHUs Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHMH 10 HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMXKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO
JABJICHUS.

Omnpenenenre kodhPUIIEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBJKEHUHM Tella II0
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME T'py3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
11. I3y4yeHune 3aKk0Ha COXpaHEHUS YHEPIUHU.

Pa3nen 9. Mexanuueckue Kojie0aHUS ¥ BOJIHBI.

KonebarensHoe aBukeHre. OCHOBHBIE XapaKTEPUCTUKUA KOJIEOAHUI: MEPUO]], YacTOTa,
aMIUITya. MaTeMaTudeckuid W TPYXKUHHBIM MasTHUKH. [IpeBparieHue sHEpruM Mnpu
KoJie0aTeIbHOM JIB)KCHUH.

3aryxarone kosicOanus. BwIHyXIeHHble KoieOaHus. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpofonbHbIe U TONIepeuHble BOJHEI. J[JIMHA BOJIHBI
U CKOpPOCTh €€ pacrpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPAOM Telle, CEUCMUYECKUE
BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BhicOTa TOHA. OTpaskeHue 3Byka. MH(dpa3Byk u ynpTpa3ByK.

Jlemoncmpayuu.

1. HaOmronenue konebaHuid T Mo IEUCTBUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOmronenuve BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHCca.

4. PacmpoctpaHeHue IpoJ0JIbHBIX U MONIEPEUHBIX BOJH (Ha MOJIENH).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnuie pabomel u onvimol.

1. OmpexeneHue 4aCTOTHI M MIepUoia KoJieOaHUH MaTeMaTUYECKOTO MasITHHUKA.

2. OmpepeneHne 4acTOThl U IEPHOJia KoeOaHUii MPYKMHHOTO MAaSTHHUKA.

3. HccnegoBaHue 3aBUCMMOCTH Tepuoja KojaeOaHuM MOJABEIICHHOTO K HUTH Tpy3a OT

JUTUHBI HUTH.

4. VccnenmoBaHue 3aBUCMMOCTH NepHojia KoiaeOaHuii Mpy>KMHHOTO MAasiTHUKA OT MAacChI

rpy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJeOaHUN Tpy3a, MOABEIICHHOTO K HUTH, OT
MaccChl rpy3a.

6. ONbITBI, AEMOHCTPUPYIOIIUME 3aBUCUMOCTh TEpPUOJAA KOJeOaHUM MPYKUHHOTO
MasTHUKA OT MaCChl TPy3a U )KECTKOCTH MPY KUHBI.

7. VI3aMepenue ycKopeHus CBOOOHOTO MaIeHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJE. DNEKTPOMArHuTHbIE BOJIHBI. CBOWMCTBA 3JEKTPOMATrHUTHBIX
BonH. [llkana »M€KTpOMAarHUTHBIX BOJIH. MCHOJIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JIS
COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.



1. M3ydeHune CBOMCTB 37€KTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tene(oHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBast moniens cBeta. Mctounuku ceta. [IpsimonmHeliHOE pacpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxxkenue cseta. [limockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [lonHOe BHYTpeHHEE OTpakKeHHE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIAX.
JIunza. Xox myuedt B nuH3e. OnTuyeckas cuctema (oroamnmapara, MUKPOCKONA H
Teneckona. ['a3 kak onTuyeckasi cuctemMa. ban3opykocTs U JanbHO30PKOCTb.
Pa3znoxenue Oenoro ceera B crekTtp. Onbitel HetoToHa. CiioskeHHE CIEKTPalbHBIX
uBeToB. Jlucnepcus ceera.
JHemoncmpayuu.
[IpssMonuHEHOE pacIIpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyuenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyecknuii CBETOBOJ.
Xox mydei B coOuparonieit JInHs3e.
XOoq Iy4yelr B pacCEenBAIOIIEH JIMH3E.
[Tonyuyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Moaens rinasa.
11. PaznosxeHue 0enoro cBera B CHEKTP.
12. [lonyyenue 6en0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH yTila OTPAXKEHUSI CBETOBOTO JIyda OT yrJja MaJeHHUs.
2. M3ydeHue xapakTepUCTUK U300pakeHUs MpeIMeTa B IJIOCKOM 3epKalie.
3. HccrnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHHS CBETOBOIO JIyda OT yrja MaJeHHs
Ha TPaHULIE «BO3yX—CTEKIIOM.
[Tonydenne nzo0paxkeHu ¢ MOMOIIBIO COOUPAIONICH JIMH3HI.
Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHUECKON CHIIbI COOUpAIOLIeH TUH3BI.
OnbITHI 10 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHl IO BOCHPHUSTUIO L[BETA MPEAMETOB MPU MX HAOIIOJACHUM Yepe3 I[BETOBBIC
(UIBTPBHL.
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Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pezepdopna u uiranerapuas mojens aroma. Moaens aroma bopa. Ucnyckanmne
U MIOTJIONIEHNE cBeTa aToOMOM. KBaHThI. JInHEYaThIie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- W ramma-uziaydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3orombl. PagunoaktuBHbIE npeBpamienud. I[lepuon
MOJTypacIriaia aTOMHBIX SIAED.



SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO M MACCOBOrO YHUCEN. DHEprus
CBSI3U aTOMHBIX siaep. CBsizsb Macchl M SHepruu. Peakuuu cuHTe3a W JACNEHUS SIAEP.
Nctounuku sneprun CostHIA U 3BE3.

AnepnHas sHepreTuka. [[elicTBUsl paguoaKTUBHBIX U3TyUYECHHUI Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3ITYyYEHHUS ¥ TOTJIOIICHHUSI.

2. CHeKTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€éTurKa MOHU3UPYIOIIHUX U3ITyYECHHM.

6. Perucrtpanus uziaydeHuss IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUM YACTHUIBI MO TOPMO3HOMY IMyTd (1O

doTorpadusam).

3. H3mepenue paanoakTuBHOTO (hoHA.

IHoBTOpHUTEIBbHO-00001HAIOIINI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINI  MOAYJb TpEAHA3HAYEH JJIi CUCTEMaTU3alluu |
0000IIIeHNsT TIPEAMETHOTO COJCPKaHUSI U ONbITa JEATCIBHOCTH, MPUOOPETEHHOTO MpHU
M3YUYECHHUH BCEro Kypca (PU3MKH, a TaKKe NI MMOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY
sK3aMeHy Mo (HU3uKe sl 00yUaroIIUXCsl, BHIOPABIINUX ATOT yUEOHBIN MpeMeT.

[Ipy wu3yyeHHH JAHHOTO MOJYJIS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJbI
NESTEIPHOCTH, HA OCHOBE KOTOPBIX OOECMEYMBACTCA JOCTHIKEHUE TMPEIMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yabTaToOB 0o0yueHwusl, dbopmupyeTtcs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHME HAYyYHBIX METOJOB HMCCIECIOBAHUS SBJICHUU
MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBACHITH (DU3UUECKUE SBIICHUS, TPUMEHSIS
MOJTyYEHHbIC 3HAHUS, PELIATh 3aJa4H, B TOM YHCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO NESATEIBHOCTHBIM XAapaKTep AAHHOIO pas3feiia pealu3yercsl 3a CYET
TOT0, YTO OOyYaIOIIKEeCs BBIMOJHSIOT 3aaHusl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TMOJIYUYCHHBIX 3HAHUN pacro3HaBaTh M HAYyYHO OOBSICHATH (PU3MUECKHUE
SIBJICHHS B OKPY>KAIOILIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

WCIIOJIh30BaTh HAYYHBIC METOJbI MCCIENOBAaHUS (U3MUYECKUX SIBJICHUN, B TOM YHUCIC
JUTSl TPOBEPKHU TUTIOTE3 U MOJYUYESHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIC OCHOBBI HAan00JIEE BAKHBIX JIOCTUIKEHUM COBPEMEHHBIX TEXHOJIOTHUIA,
HanpuMep, NPAKTUYECKOrO HCMOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB HHEPTHMH HAa OCHOBE
3aKOHa MPEBPAILCHHS U1 COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTHHU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha

JTOCTIKCHUE  JIMYHOCTHBIX, METAlpeIMETHBIX ©  TPEIAMETHBIX  00pa30BaTEIHHBIX
pE3yIbTaTOB.

B pesynbrare u3yueHus (PU3MKH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Y

oOyyaromierocst 0y1yT copMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSBIICHME HHTEpEcCa K MCTOPUM W COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOMN
bu3nUecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY Yy4YacTHIO B OOCYXXIEHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

- 0OCO3HaHUE BAJKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITHE ICTETUUECKUX KauecTB (PU3NUYECKOM HAYKHU: €€ TapMOHUYHOIO MMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO IMO3HAHUA:

- OCO3HAHUE IIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABISAIOLIEN KYJIbTYPBHI,

- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIHCKON EATEIbHOCTH;
5) popMuUpOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOLUOHAJIBLHOI0 0JIATONOJIY YU

- OCO3HAHHWE IIEHHOCTU 0e30IacHOro o0pas3a JKM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BaXXHOCTH TMpaBW 0E€30MacHOTO TMOBEICHUS Ha TpaHCIOpTe, Ha JOpOorax, ¢
AJIEKTPUUECKUM U TEIJIOBBIM 000PYOBAaHUEM B JOMAIIIHUX YCIOBHUSX;

- cOopMHPOBAHHOCTh HaBbIKa pedieKCcMU, TMPU3HAHUE CBOErO IpaBa HAa OIIMOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

- aKTHMBHOE Yy4YacTHE B pPEIICHUM NPaKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alliyd, TOpojaa, Kpas) TEXHOJIOTHYECKOM U COIMaIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/IE U (PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY U3YUCHHIO TTpodeccuil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAIlMsl HAa MpPUMEHEHHUE (PUBMYECKUX 3HAHWUW IJIs1 pelieHus 3ajad B 00JacTH
OKpY>Kalolllel Cpe/ibl, IJIAHUPOBAHUS TTOCTYTKOB U OIEHKU UX BO3MOXHBIX TOCJICICTBUIN
JUTA OKPYIKAIOIIEH CPEeJibl;

- 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTUUECKUX MPOOJIEM U MyTeH UX PeIICHUS;

8) ajanTanuu K U3MEHAIONIUMCH YCI0BUAM COIUAJIbHOM U MPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJIECUCTBUM TMPH BBIOJIHEHUH HWCCIEAOBAHUN U MPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCTb OMBITY U 3HAHUSM JIPYTHUX;



- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO e TEIbHOCTD;
- MOTPEOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUN, B TOM 4YHCIE (POPMYITUPOBATH HJIEH,

HOHSTHUS, TUIIOTE3bI 0 PUINYECKUX OOBEKTAX U SIBJICHUSAX;
e - OCO3HaHME JIe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3UUECKUX 3HAHUH;

CTPCMJICHHUC aHAJIM3UPOBATHL W BbIABJIITH B3aMMOCBA3W IIPUPOILI, O6I_HCCTBa u

9KOHOMMKH, B TOM HHUCJIC C HCIIOJIB30BAHUCM (bI/IBI/I‘IeCKI/IX 3HaHI/II>'I;
e - OIICHKa CBOHUX HeﬁCTBHﬁ C y‘{éTOM BJIIMAHHUA HA OKPYKAOIIYIO CPCAy, BO3MOIKHBIX
r100aIbHBIX HOCJ'IGI[CTBHﬁ.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHHsA MOporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi y oOydaromierocs OyayT chOpMHpPOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIIUE TO3HABATEIbHbIE YHHBEPCAJIbHBIE Y4YCOHBIC JCUCTBUS, KOMMYHHKATHBHbBIC
yHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH O0BEKTOB (SIBJICHUN );
yCTaHABIIMBATh CYIIECTBCHHBI TpPH3HAK KJIAcCU(UKAIMKM, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pacCMaTpUBAeMbIX (paKTax, JaHHBIX
1 HAOJTIIOJICHUSX, OTHOCSIIIUXCS K (PU3UYCCKUM SBJICHHSIM;

BBISIBJISITH TTPHYNHHO-CJICICTBEHHBIC CBSI3HM MPH W3YYCHHH (U3HUYCCKUX SBICHUN W
IPOIIECCOB, JIENIaTh BBIBOJABI C HWCIOJIB30BAaHUEM JEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKIFOYCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X (PU3NICCKUX BEITUUHH;
CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pellieHus ydeOHOoW (u3uYeckor 3amadn
(cpaBHEHHE HECKOJBKHX BAapHUaHTOB PEIICHHs, BHIOOp HauOoyiee MOIXOJAIIEro C
y9ETOM CaMOCTOSTEIHHO BBIICIICHHBIX KPUTCPHUCB).

Ba3oBble ucciienoBareLbCKue 1elCTBUSA:

MCIIOJIB30BATh BOTIPOCHI KaK MCCIIEA0BATCIIbCKUH MHCTPYMEHT TTO3HAHUS,

IPOBOJUTh TI0O CaMOCTOSITCIIBHO COCTABJICHHOMY IUTAaHY OIIBIT, HECIOXHBIN
(U3UYICCKHM KCIIEPUMEHT, HEOOJIBIITOE UCCISAOBAaHNE (PU3NUECKOTO SBICHUS,
OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIINIO, TIOTYUYCHHYIO B XOJI€
MCCJICIOBAHMS WJIA DKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (pOopMyJIUpOBaTh OOOOIIEHUST M BBIBOALI IO pe3yjbTaTaM
IIPOBEIEHHOTO HAOIIOACHUS, OTIBITA, MCCIICIOBAHNS;

MIPOTHO3MPOBATh BO3MOKHOE JalibHEMIee pa3BUTHE (U3HUECKUX IMPOIECCOB, a
TAK)K€ BBIABUTATh TMPEANOJIOKEHUSI 00 WX Pa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.



Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3jMyHble METOJbI, MHCTPYMEHTBI U 3alpocChl MPU MOUCKE U OTOOpE
MH(QOPMALINU WU TaHHBIX C YYETOM MpeIIoKEeHHON yueOHO! (pU3nIecKoil 3a1auu;
aHaNM3UpOBaTh, CHCTEMATH3HpPOBATb M  HHTEPHPETHPOBATH  HH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (DOpMYy MpEACTABICHUS HMHPOPMAIUN U
WLTIOCTPUPOBATh PElIaeMble 3a7aud HECIOKHBIMU CXEMaMHM, JuarpaMMaMu, MHOU
rpaduKoi M MX KOMOMHAITUSMH.

KoMMmyHnKkaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XOJie¢ OOCYXIIeHHsS yd4eOHOTO MaTepuaja, pe3yjIbTaTOB JTAOOpAaTOPHBIX PaboOT H
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMbI U BBICKA3bIBATH
UJeH, HallCJICHHBIC Ha pEIICHHE 3a7a4yd M TOoJJep)KaHHue OJiaroxeaaTeaIbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXKACHHS C CYXICHUSMH JAPYyTHX YYaCTHUKOB JIHAJIOTA,
0oOHapyKHBaTh PA3IMINEC U CXOJICTBO TO3UITUH;

BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

NyOJIMYHO TPEJCTABIATh  PE3yJbTaThl  BBIOJIHEHHOTO  (DU3UYECKOrO0  OIBITA
(?KCcIIepuMeHTa, UCCICAOBAHNS, POEKTA);

MMOHUMATh M HUCIIOJIH30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ WHIWBHIYATHHOU PaOOTHI
IIPU PELIEHNN KOHKPETHON (PM3UUECKOM MPOOIEMBI;

IPUHUMATh IIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHM30BBIBATH JEUCTBUSA IO €€
JTOCTHKEHUIO:  paclpeleliaTh pOJIM, OOCYXIaTh IIPOIECCHI M PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PadOTHI, TOCTUTAsl KA4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;
OIICHHMBAaTh KA4eCTBO CBOEro BKJIaJa B OOMMI TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(hOPMYITMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIE yHUBeEpPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATh TIPOOJIEMBI B JKM3HCHHBIX M YUYCOHBIX CHUTYalHSX, TPEOYIOIIMX IS
penieHnus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATLCS B PA3NIMUYHBIX TMOAXO0JAaX NMPHUHATHS peUIeHUul (MHIWBHIYATHHOE,
NPUHATUE PEIICHUS B TPYIIES, IPUHITHE PEIICHUHN TPYTIION);

CaMOCTOSITEIIbHO COCTABJIATh AJITOPUTM pPEIICHUsS (U3MYECKOW 3aja4ydl WM TUIaHA
UCCJICIOBAHUS C yYE€TOM HMMEIONINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJiaraeéMble BapUaHThl PEIICHHI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

AaBaTb a/ICKBATHYIO OLCHKY CUTyalluu U MIpCAjiaraThb IJIaH eé HN3MCHCHHMA,



OOBSICHSATh MPUYUHBI JTOCTUXKEHHS (HEAOCTHXKEHUSI) PE3YJbTATOB JESITEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTh (B TOM 4YHCJIE B XOJI BBINOJHEHUS
¢u3nyuecKkoro HcciIeAOBaHUs WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUThb C€e0sl HAa MECTO JPYroro 4ejoBeKa B XOJIe¢ CHOpa WM JIUCKYCCHMM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MMPaBO Ha OWIMOKY MpU pelIeHHH (PU3NYECKUX 3aJady WIH B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYIroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koH1y 00yueHust B 7 Kjacce peIMETHbIE PE3YyJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKHE W XHUMHUYECKHE SIBIICHUS, HaOII0/IeHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUS BEIeCTBa (TBEPAOE, XKUAKOE, Fra3000pa3HOE), MEXaHUUECKOE
NBIDKCHUE  (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJMHEHNHOE), TpaeKTOpus,
paBHOJCHCTBYIOIIAs cuia, aedopmanus (yrpyras, IJIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbL;

pasnuyath saBieHus (auddy3us, TEmIOBOE JBIKEHHE YacTUIl BEIIECTBa,
PaBHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JBUKEHUE, WHEPIMS, B3aUMOJCHCTBUE
TeJ, paBHOBECHE TBEPIBIX TEJI C 3aKpEIUIEHHOM OChIO BpallleHus, Iepeaaya
JaBJICHUS TBEPABIMU TEIaMH, >KUIKOCTSIMU W Ta3aMu, aTMoc(epHOe HaBJCHHE,
IJIaBaHWE TeJ, NPEBpPAlICHUS MEXaHWYECKOW JHEpPruHM) MO ONHCAHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIMIMX JaHHOE
(u3nUecKoe SBICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3NYECKUX SIBIICHUN B OKPYKAIOIIEM MUPE,
B TOM 4ucCle (PU3NYECKUE SBIICHUS B MPUPOJIE: PUMEPHI IBIKCHUS C PA3IMYHBIMU
CKOpPOCTSIMU B JKMBOW U HEXKUBOW MPUPOJE, NAEUCTBUE CUIbl TPEHUS B MPUPOAEC U
TEXHUKE, BIUSHUE aTMOC(EPHOro MaBJICHUS HA KUBOW OpraHu3M, IJIaBaHHE PHIO,
phlUaru B TeJie YeJIOBEKa, IIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3NYECKHE SBICHUSA, WCIOIb3YS
dbu3uyeckre BeIUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOPOCTB, CPEIHsISI CKOPOCTh, CHJIa YNPYrOCTH, CHJIa TSDKECTH, BEC Teja, CHuiia
TpeHUus, AaBjeHUe (TBEPAOrO Teja, >KUAKOCTH, rasza), BBITAJIKHUBAIOIIAS CHJIA,
MeXaHH4ecKas paboTa, MOIIHOCTb, ILICYO CHJIbI, MOMEHT CHIJIBI, KO3(phUIIHEHT
MOJIE3HOT0 JIEMCTBUS MEXAHU3MOB, KHHETUYECKAs] U MOTEHIUAIIbHASL SHEPTHS), IPH
OMKMCAHUM MPABUIILHO TPAKTOBATHh (DU3UUYECKUN CMBICI MCIOJb3YEMbIX BEIUYUH, UX
0003HaUeHUs U  €IUHULIBI  (PU3MYECKUX  BENUYUH, HaXOAUTh  (HOPMYJIbI,



CBSI3BIBAIOIIME JTaHHYIO (PM3UYECKYIO BEIMYHHY C JPYTMMH BEIUYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHE SIBJICHHUS U TPOIECCHI, HCIOJb3Ys
IpaBUJIa CIOXKEHUS CUII (BJIOJIb OHOM MpsiMoif), 3akoH I'yka, 3akoH [lackans, 3akoH
Apxumena, IpaBWIO paBHOBECHs phlyara (0JI0Ka), «30J0TO€ MPABHIIO» MEXAHUKH,
3aKOH COXPaHEHWs MEXaHWYEeCKOM OJHEPIMM, IPU OTOM JaBaThb CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3alIUCBIBATh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3MYECKHUE SIBICHHUS, IPOLECCHl M CBOWCTBA TEJl, B TOM YUCJIE U B
KOHTEKCTE  CHUTyaluld  IPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYUHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKHX IIAaroB C
ornopoit Ha 1-2 M3y4YEHHBIX CBOWCTBA (DPU3MUECKUX SBICHHM, (PU3MUECKHX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemate pacu€THble 3aJauu B 1—2 JEHCTBUS, HCNONb3Yys 3aKOHBI U (OPMYJIbI,
CBA3BIBAIOIIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaM3a YCJIOBHS 3aJadd
3aMMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3NYECKHE BETUYHMHBI B (DOPMYJIBI U
MIPOBOJIUTH PACUYEThI, HAXOAUTH CIPABOYHBIE JaHHBIE, HEOOXOIMUMBIE ISl PEIICHUS
3aJ1a4, OLICHUBATh PEAIUCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh NPOOJEMBbl, KOTOPbIE MOYKHO pPEIIUTh MPH IMOMOLIM (U3HYECKUX
METOJ0B, B OIHCAHUU HWCCIENOBAHUS BBIAECIATH MPOBEPSIEMOE IPEAINOIOKEHUE
(rumotesy), pa3auM4aTh U HMHTEPIPETHUPOBATH IOJYYEHHBIA pE3yJbTaT, HAXOJUTh
OLIMOKY B XO/I€ OMbITA, 1€1aTh BHIBOJIBI I10 €70 PE3yIbTaTaM;

IPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SBICHUW WM (PU3NYECKUX
CBOMCTB TeJI: (POPMYJIUPOBATH MPOBEPSIEMbIE MTPEATNIOIOKEHNS, COOMPATh YCTAHOBKY
U3 TPEIUIOKEHHOTO O0OpYyAOBaHMS, 3aMMCHIBATH XOJ OMNbITa U (POPMYIUPOBATH
BBIBO/IBI;

BBITOJIHATH NMPSMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Teja, 00bEéMa, CHIIbI U
TEMIEPATypPbl C UCIIOJI30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aMUCHIBATD
MoKa3aHus MPUOOPOB € YUETOM 3aJJaHHON a0COTFOTHOM MOTPEIIHOCTA U3MEPEHUI;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOUN BEIMUMHBI OT IPYTOU C
UCIIOJIb30BAaHUEM  NPSIMBIX  U3MEPEHUW  (3aBUCUMOCTH IYyTH  PABHOMEPHO
JBIKYILErOCs Tejla OT BPEMEHHU JBUKEHHUs Tela, CUIIBI TPEHUsI CKOJIbKEHMS OT Beca
TeNa, KayecTBa 00pabOTKU MOBEPXHOCTEH TeN M HE3aBHUCHUMOCTH CHUJIbI TPEHHUS OT
IJIOIIAIA CONPUKOCHOBEHHUSI TEJN, CHUJbl YIPYrOCTH OT YIJWHEHUS MPYKUHBI,
BBITAIKUBAIOIIEH CUJIbI OT O0OBEMA MOTPYKEHHOM YacTU Tejla W OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH IJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4YEOHOTO HCCIIEOBAHUS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh U3MEPEHMUS, ClIeysl PEJIO)KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl
MOJIyYeHHON 3aBUCUMOCTH (PM3MUECKUX BEJIIMYMH B BHUJIE€ MPEAJIOKEHHBIX TaOJIUIl U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBAHMUS;

MPOBOANTH KOCBEHHBbIE HM3MEPEHHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOIO TeEJa, CWJIA TPEHUs CKOJIBXCHMS, JaBJICHHE BO3/yXa,



BBITAJIKMBAIOIIAS CHJIA, JEHUCTBYIOIIAs HAa MOIPYKEHHOE B KUAKOCTh TEJIO,
KO3((UIIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIys MPEAI0KEHHON
MHCTPYKUMHU: TPU BBIIOJHEHUM U3MEPEHUH coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYMCIISTh 3HAYEHUE UCKOMOM BEJINYMHBIL;

e coOmofaTh MpaBWJIa TEXHUKKM OE30MacHOCTH TMpH padoTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

e yKa3bIBaThb MPUHIUIBI JECUCTBUS NPUOOPOB MU TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOLINECS COCY/Ibl, OAPOMETp, phIUar, MOIBUKHBIN
Y HETIOABM)KHBIN OJIOK, HAKJIOHHASI IJIOCKOCTB;

e XapaKTEepU30BaTh MPUHLHUIIBI ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOMl HAa MX ONUCaHUA (B TOM YHUCIE: MOAIIUIIHUKH, YCTPOMCTBO
BOJOIIPOBO/JIA, TUAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HaAHUsSI O CBOMCTBaX (PU3MUECKHUX SBJICHUM U HEOOXOIUMBIE
(u3rYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH NpPHUMEPH (HAXOAUTh HMHGOPMALMIO O MPUMEpPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKHX 3HAHUM B MOBCEAHEBHOM >KM3HU Il 0OECleueHUs
Oe3omacHOCTH HpHU OOpalleHuu C NPUOOpPaMM M TEXHUYECKHMMH YCTPOMCTBaMH,
COXPAaHEHHUsI 370pPOBbsl U COOJIIOIEHUS HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKPYXaroUIEH Cpee;

e OCYIIECTBIATh OTOOP MCTOYHHUKOB HMH(OpManuu B MHTepHETE B COOTBETCTBUU C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEKOIIMXCA 3HAHUNW M IYTEM
CPaBHEHHUS PA3IMYHBIX HCTOYHHMKOB BBIIEIATH MHGOPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEYUBOUN WITM MOXKET OBITh HETOCTOBEPHOM;

e HCMOJb30BATh MPU BBINOJHEHUH Y4YEOHBIX 3aJaHUl  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpPy (PU3HUECKOTO COJEpKAaHMs, CIPABOYHBIE MaTEpHallbl, PECYPChl CETH
WuTtepHer, BiIageTb NpuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE KPAaTKUE MIUCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB HWH(pOpManuu (HU3UYECKOTO COACPKAHUSA, B TOM YHUCIE MyOJIUYHO
JieNaTh KpaTKue COOOUIEHUS! O pe3yJIbTaTaX MPOEKTOB MM YUEOHBIX UCCIEI0BAHUM,
P 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHbIM NOHATUMHBIA ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NPE3ECHTAIUEH;

e TIIpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB U UCCIEAOBAHUN pacnpenensiTh 00s3aHHOCTH
B IPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 33Ja4aMH, CICUThH 34 BBHINOJHEHUEM
IJIaHa JCeWCTBUI, a/JeKBAaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JCSITEIbHOCTDH
IpYIIIbl, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, YUHMTHIBAs MHEHHE
OKPYKaIOILIHX.

K koH1ly 00yueHusi B 8 ki1acce nmpeiMeTHbIE pe3yJabTaThl HA 0230BOM YPOBHE JOJIKHBI

oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

e HCIOJb30BATH MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperatHble COCTOSHUS BEILECTBA, KPUCTAIUTMYECKHE U aMOp(HbIE Tena,
HACBIIICHHBI M HEHAaCBILEHHBIM IIap, BJIAXHOCTb BO3yXa, TEMIIEpaTypa,



BHYTPEHHSISI DHEPIUs, TEIUIOBOM JBHUraTellb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsl,
ANEKTPUYECKOE I0JI€, TPOBOJHUKH W JHUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPHUUYECKHI
TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE PACIIUPEHUE U CXATUe, TeIlonepenaya, TerioBOoe
paBHOBECHE, CMauyMBaHUE, KaNWUISAPHbIE SBIEHUSA, HCIAPEHHUE, KOHJCHCALMS,
IJIaBJI€HUE,  KpUCTaM3anus  (OTBEpAEBaHWE), KWIIEHHWE,  TeIulonepeaadya
(TemIonpPOBOTHOCTh, KOHBEKIIUS, U3IIyYCHHE), SIECKTPU3ALIMS TEJ, B3aUMOJCHCTBUE
3apsiioB, NEUCTBUSA BIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MMPOBOAHUK C TOKOM, DJIEKTPOMArHUTHas
WHAYKIUSA) MO ONHCAHUI0 KX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSIBICHNE U3YUYEHHBIX (PU3NYECKUX SIBIICHUN B OKPYKAIOLIEM MUPE,
B TOM uyHcle (U3UYECKHUE SIBJICHUS B NPUPOJE: NOBEPXHOCTHOE HATSKEHHE U
KaNWUISIpHbIE SBJICHHUS B TPUPOAE, KPUCTAUIBI B mpupone, usiydyeHue CouHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBIEHUS B arMmocdepe, SIEKTPUUYECTBO JKUBBIX OPraHMW3MOB,
MarHuTHOE MoJie 3eMJH, Apeld MOoI0COB, POJb MArHUTHOTO MOJISA JJIS JKU3HHM Ha
3emJie, NOJISIPHOE CUSIHUE, ITPU 3TOM IEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUeOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3UUECKUX SBJICHUI;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA T€l W (QPU3UYECKHE SBIEHUSA, HCIOJIb3Ys
du3ruecKre BEJIMYMHBI (TeMIlepaTypa, BHyTPEHHsISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yAelbHas TEMIOEMKOCTh BEIIECTBA, VYAEJIbHAs TEIJIOTa IUIABJICHUS, YHeEJbHAs
TEIJIoTa MapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOpaHUs TOIUIMBA, KOA(G UIMEHT
MOJIE3HOTO JEHCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTENbHAs BJAXHOCTh BO3/yXa,
JNEKTPUYECKUN 3apsj, CUjla TOKa, DJIEKTPUUYECKOE HAIPSIKEHUE, COIPOTUBIICHHE
OPOBOJHUKA, YJEIbHOE CONPOTHBJICHHE BEIIECTBa, paboTa U  MOIIHOCTb
AIEKTPUYECKOTO TOKA), MPU OMUCAHWUU MPABUIBHO TPAKTOBATh (YU3UUYECKUN CMBICI
MCIIOJIb3YEMBIX BETMYMH, 0003HAYEHUS U €AMHUIIBI (PU3NYECKUX BETUUYHH, HAXOIUTh
(opMyJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYMHY C JPYTMMU BEJIMUYMHAMU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHE SBICHHUS U TPOIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHUH CTPOEHHS BEIECTBA,
OPUHIMI CYNEpro3UlMA ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsiia, 3akoH OMa i yyacTka uenw, 3aKkoH Jxoyns—JIeHna, 3akOH COXpaHEHHs
SHEPruM, MPU TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3MUYECKHE IMPOLIECCHl M CBOMCTBA TEN, B TOM 4YHUCIE U B KOHTEKCTE
CUTYaIH MPaKTUKOOPUEHTHUPOBAHHOTO XapaKkTepa: BBISIBIISITD
NPUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKHUX IIAroB C
omopoil Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SBICHHUM, (PU3HMUESCKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;



pemath pacu€THble 3amadu B 2—3 JEHCTBUS, HCIONb3Yys 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BETUYMHBI: Ha OCHOBE aHajM3a YCJIOBUA 3aJadu
3aMKUChIBaTh KPATKOE yCIOBUE, BBISBIIATh HEOCTATOK JAHHBIX ISl PEIICHUS 3aa4H,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE JIs €€ PEIICHHUS], IPOBOJAUTH PACUETHI
U CpaBHUBATh IOJIyYEHHOE 3HA4YCHHE (PU3UYECKON BEIMUYMHBI C HU3BECTHBIMH
JaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOILIM (HU3UUYECKUX
METOJIOB,  HCIIOJIb3ysl ~ ONHCAHME  HWCCIEOBaHUS, BBIIETATH  MPOBEPSIEMOE
IPEANoI0KEHNE, OLIEHUBATh MPABHIBHOCTh TOPAJIKA MPOBEIACHUS HMCCIEIOBAHUA,
JIeNIaTh BBIBO/IBL;

MPOBOANTH OMBITHl O HAOMIOACHUIO (U3MUECKUX SIBICHUM WM (PUIUIECKUX
CBOMCTB TeJN (KamWJUIApHBIC SIBJICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOpPOCTH Ipoliecca OCThIBAaHMS M HarpeBaHus Ipu
M3JIy4YeHUH OT LBETa U3JIy4arolied (morjiomarmniei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUsi BOJBI OT TEMIIEPATypbl JKUAKOCTH M IUIOIAAM €€ MOBEPXHOCTH,
ANEKTpPU3alusa TEI W B3aUMOJCHCTBUE AIIEKTPUUECKUX 3aps/ioB, B3aUMOJICHCTBHUE
IOCTOSTHHBIX MarHUTOB, BU3yaJIM3allis MarHUTHBIX MOJE€H MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MAarHUTHOTO TOJIi HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOMCTBa 3JIEKTPOJBHUIATENsl MOCTOSHHOTO TOKA): (hOpMyJIMpOBaTh MPOBEPSIEMbIE
MPEANOJIOXKEHN, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOIO 000pY/I0BaHUA,
OIUCHIBATh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOBL;

BBIMOJHATh NpPSAMbIE HW3MEpPEHUS TEMIEpaTypbl, OTHOCUTEIBHON BJIAXKHOCTH
BO3/yXa, CHJIbl TOKa, HANpPSDKEHHS C HMCIOJIb30BAaHUEM AaHAJOTOBBIX NMPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YyJbTaThl M3MEPEHUN C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMUUHBI OT JAPYTOH C
UCIIOJIb30BaHUEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHUS MPOBOJHUKA
OT €ro HJWHBI, IUIOIIAJM MONEPEUYHOI0 CEYEHUS W YNEIbHOTO CONPOTUBIEHUS
BELIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAPSLDKEHUS Ha
MIPOBOJIHUKE, MCCIEAOBAHUE TOCIEAOBATEIIbHOIO M MApaJUIEIbHOTO COEIMHEHHM
MIPOBOJHMKOB): TJIAHUPOBATh HUCCIIEOBaHHE, COOUpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, CleAys MPeIIoKEHHOMY TUIaHy, (UKCUPOBAThH pe3yIbTaThl OTYyYEeHHON
3aBUCUMOCTH B BHUAE TaOnuu W rpaduKoB, JeiaTh BBIBOJBI IO pe3yJbTaTam
UCCJIeIOBAHUS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUsl (PU3MUECKUX BEIUYUH (yAeNIbHas TEIIOEMKOCTD
BEIIECTBA, COMPOTUBJICHHE NPOBOAHMKA, paboTa M MOIIHOCTb 3JIEKTPHUUYECKOTrO
TOKA): MJIAHUPOBATh U3MEPEHUS, COOMPATh HKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEAys
NPEI0KEHHON HHCTPYKITNH, U BEIUMCIISTh 3HAUCHHUE BEJIMUMHBI,

coONI0/IaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ 1adOpaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBl JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHUCAHUS (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,



TUTPOMETp, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUUK SICKTPUUYECKOU
SHEPTUH, HIIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHI
(mpumMepsbl), JIEKTPUUECKHE MPEAOXPAHUTENN, SJIECKTPOMATHUT, JIEKTPOIBUTATEND
MOCTOSIHHOTO TOKa), MCHOJIb3Yysl 3HAHHMS O CBOMCTBAX (PU3UYECKHUX SBICHUU H
He00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U M3MEPHUTENbHbIE MPUOOPHI MO
cXxeMaM U CXEMaTHYHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUIPOMETP, JBUTaTElIb BHYTPEHHErO CrOpPaHUs, dJIEKTPOCKOII,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKHUX Ierleil ¢ MociaedoBaTelIbHbIM U
MapajuyieIbHbIM COEIMHEHHEM 3JIEMEHTOB, pasjinyas yYCIOBHbIE OO0O3HAYEHHUS
AJIEMEHTOB JJIEKTPUYECKUX LEIEH;

OPUBOJUTHL MPUMEPhl (HAXOJIUTh HH(OpPMAIMI0O O NPUMEPAX) MPAKTUYECKOTO
UCIIOJb30BaHUsl (PU3MUYECKUX 3HAHUM B IOBCEJHEBHOW JKM3HU JUIsl OOecredeHus
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHUsl 3J0pOBbSA MW COOJIOJEHUS HOPM DSKOJIOTHYECKOTO IMOBEAEHUS B
OKPYXarolIEH Cpee;

OCYIIECTBIISATh MOUCK HMH(popManuu (u3nyeckoro cojepxkanus B MHTepHeTe, Ha
OCHOBE HMMEIOLIMXCS 3HAHUM U IIyTEM CPABHEHUS JOIOJHUTENIBHBIX HCTOYHUKOB
BBIJICJIATh MH(OPMAIUIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BHINOJHEHUM YYEOHBIX 3aJaHui  HAyYHO-TIOMYJISIPHYIO
JUTEpPaTypy (PU3NYECKOro COIEpXKaHUs, CIPABOUYHbIE MaTepUajbl, PECYpChbl CETH
WuTtepHer, BiageTb NpuéMaMy KOHCIIEKTHMPOBAHHUS TEKCTa, IpeoOpa3oBaHUsA
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M KPATKHE YCTHbIE COOOIIEHMs, 0000Ias
MH(POPMAIUIO U3 HECKOJIbKUX HCTOUYHUKOB (PU3NYECKOTO COJIEPKAHMSI, B TOM UYHUCIIE
nyOJIMYHO TPEACTABIATH PE3yJbTaThl IMPOEKTHOM WM  HCCIEI0BATENbCKON
NEATEIbHOCTH, MPU OSTOM TPAaMOTHO HCIOJb30BaTh W3YUYCHHBIM MOHATUINHBIN
anmnapart Kypca (pU3MKd, CONPOBOXKAATH BHICTYIUICHHE MTPE3CHTALINEH;

MIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3NYECKHUX MPOLIECCOB
pacnpeenaTb 00513aHHOCTH B TPYIINE B COOTBETCTBUH C OCTABICHHBIMU 3a/1a4yamH,
CIIEIUTHh 32 BBIIOJHEHHWEM IUIaHa JEHCTBUA M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBbHOCTh TPYMIbl, BBICTPAaUBAThH
KOMMYHHUKATHBHOE B3aUMOJIEHCTBUE, TPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(MIUKTHI.

K xoniy oOyuenust B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

WCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCUETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKeHHUs,  nedopmanus  (ympyras,
IlacTU4YecKasi), TpPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3KHu, UEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TENO, LEHTP TSHKECTU TBEPAOTO
TEJNa, PaBHOBECHE, MEXaHWYECKHe KOJeOaHUs W BOJHBI, 3BYK, HHOPA3BYK H
YJIBTPa3BYK, AJIEKTPOMATrHUTHBIE BOJIHBI, IIKajga AJIEKTPOMATHUTHBIX BOJIH, CBET,



OJMM30PYKOCTh M NadbHO30PKOCTb, CIEKTPhl MCIYCKaHWS M TOTJIONIEHUs, anbgda,
0eTa- 1 raMMa-u3Iy4eHHsI, U30TOIbI, siIepHAst SJHEPTEeTUKA;

pa3nanyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE ABH)KEHUE,
PaBHOYCKOPEHHOE  MpPSMOJIMHEHHOE JBW)KEHHME, CBOOOJHOE MaJeHUE  Tedl,
PaBHOMEpPHOE [BH)KEHHE [0 OKPY>KHOCTH, B3aWUMOJECHCTBHUE TE€J, PEAKTHUBHOE
JIBUKEHHE, KojeOaTenbHOe ABMKCHHE (3aTyXaloIlllie W BBIHYXKICHHBIC KOJeOaHus),
pE30HAHC,  BOJIHOBOE  JBW)KCHHME,  OTPAKEHUE  3BYKa,  MPSIMOJIMHENHOE
pacnpoCTpaHEHUE, OTpPaKEHHWE M TMPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakKEHUE CBETA, pa3jioKeHUe OeJoro CBeTa B CHEKTP U CIOXKEHHE CHEKTPaJIbHBIX
LBETOB, JHCIEpPCHS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEeKTpa M3JyYEHHs) MO ONUCAHUIO MX XapaKTEpPHBbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXKAIOLIEM MUDE
(B TOM uuncne Quanyeckue SBIEHUS B MPUPOJIE: NPUIUBBI U OTIUBBI, JBUKEHUE
maHeT CoOJIHEYHOM CHUCTEMBI, PEAaKTUBHOE JBWKEHUE JKUBBIX OPraHMW3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHE BOJHBI, I[yHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBJICHHUS B NPUPOJIE, OMOIOrMUEcKoe JeicTBHE
BUIMMOIO, YIbTPa(uOJIETOBOTO M PEHTICHOBCKOI'O M3JIyYEHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHE JIyYHd, PAIMOAKTUBHOE U3IyYE€HHUE MPUPOIHBIX
MUHEpAJOB, AEHCTBUE PAJMOAKTUBHBIX HM3JIYyYEHUU HA OpPraHM3M 4eJIOBEKa), NpH
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/Jayy B Y4YeOHYIO, BBLACIATH CYILECTBEHHBIE
cBoOMCTBa (TIpU3HAKK) (DU3UYECKUX SIBJICHUM;

ONUCHIBATh HU3YyYEHHbIE CBOMCTBAa Ten U (U3UUECKHUE SIBJICHUSA, HUCIOJb3YS
¢u3nueckue BENMYMHBI (CpeOHSiE W  MIHOBEHHass CKOPOCTh Tena MpHU
HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MepeMelIeHue, MyTh, YrioBas CKOPOCTb,
CHJIa TPEHMs, CUJIa YIIPYTrOCTH, CUja TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHHs, BEC
TeJNa, WMITYJIbC Te€Ja, HMIIYJbC CHJIbl, MEXaHMuYeckas paboTa U MOIIHOCTb,
MOTEHIMANbHAsl  SHEPrus Tela, TMOJHATOIO HaJl TMOBEPXHOCTHIO  3EMIIH,
MOTEHI[MANbHAS HHEPrusl CKATOM NPYKUHbI, KUHETUYECKas DHEpPrus, IOJIHAS
MEXaHWYecKas HSHEprus, NepHoJ M 4acToTa KoJeOaHWM, JIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb IPEJIOMIIEHHUS CPEAbl), MPH
OMHCAaHUU TPABWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0o00O3HAaueHUs U  €IUHULIBI  (PU3MYECKUX  BEIUYUH, HaXOAUTh  (HOPMYJIbI,
CBA3BIBAIOIME JAHHYIO (PU3UYECKYIO BEJIIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHE SIBJICHHUS U TPOIECCHI, HCIOJIb3YS
3aKOH COXPAaHEHUs DJHEPruH, 3aKOH BCEMHUPHOIO  TATOTEHHUS, MPHUHIIHII
CYHNEpIIO3ULIMK CUJI, TPUHIUI OTHOCUTENbHOCTU [ "anuies, 3akoHsl HproTOHA, 3aKOH
COXpaHEHUs HMITYJIbCa, 3aKOHbl OTPAKEHHUS M TMPETOMIICHHS] CBETa, 3aKOHbI
COXpaHEHUs 3apsI0OBOIO0 M MAacCOBOTO YHWCEN NP SAEPHBIX PEAKUMSIX, IPU 3TOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCBIBATh €r0 MaTeMaTHYEeCKOe
BBIPAXKCHHUE;



OOBSACHATH (PM3MUECKUE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalliii  TPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBIBIATH  MPUUUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpPOH Ha
2-3 W3y4YEeHHBIX CBOMCTBA (U3MUECKUX SBJICHHUH, (PU3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THhe 3a7aud (OMUpAIOIIMECs Ha CHCTEMY U3 2—-3 ypaBHEHHUM),
UCIIOJIb3Ysl 3aKOHBI U (OPMYJIbl, CBSI3bIBaIOIME (PU3NUYECKHE BEIMYUHBI: HA OCHOBE
aHaJM3a yCJIOBUA 3a/1aud 3alKChIBATh KPATKOE YCIOBHUE, BBISIBIISTH HEAOCTAIOIINE
WIKM W30BITOUYHBIC JaHHBIC, BBHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE s
perieHus, MPOBOAWTH PAcCYECThl W OICHHWBATh PEATUCTUYHOCTH IMOJYYCHHOTO
3HAYCHUS (PU3NUECKON BEITUINHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOILIM (HU3UIECKUX
METOJIOB, HCIIOJIb3ysl ~ ONHMCAHME  MWCCIIECIOBAHUS, BBUICIATH  IMPOBEPSIEMOE
MIPEANOJI0KECHNEe, OIICHUBATh TPABWIBHOCTh TOPSJIKA MPOBEACHUS HMCCIICIOBAHUSA,
JIeaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIBTATHl HAOIIOACHHUN U OTIBITOB;
MPOBOJIUTH OMBITBI MO HAOMIOMCHUIO (DU3UYCCKUX SBJICHUA WIH (U3HICCKUX
CBOMCTB TeJ (M3ydeHHE BTOpPOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHUsS SHEPTHUH,
3aBUCUMOCTh TMEpuo/ia KojeOaHWil NPYKUHHOTO MasTHUKAa OT MaccChl Tpy3a H
KECTKOCTU TIPY)KUHBI W HE3aBUCHMOCTh OT aMIUIMTYIbl MalblX KOJCOaHMIA,
NPSIMOJIMHEHOE PacIpOCTpAaHEHHE CBETa, PA3OKEHHE OeIoro cBeTa B CIEKTD,
U3y4YCHUE CBOWMCTB H300paXEHHsS B IJIOCKOM 3€pKaje U CBOMCTB H300pa)keHUs
npenMeTa B coOuparomieil TuH3e, HabJt0IeHUe CIUIONTHBIX U JTMHEHYaThIX CIIEKTPOB
U3ITyYEHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUS, OTMMMCHIBATH XOJI OTIBITA U €r0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIHI;
MIPOBOJIUTH TP HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPCHUM, OMpeesss CpeIHee
3HAUYCHHUE H3MEPSIEMON BENMUYMHBI ((POKYCHOE pACCTOSTHUE COOMpArOIed JHH3BI),
000CHOBBIBaThH BBIOOP criocoOa u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

MIPOBOJIUTH MCCIEAOBAHUE 3aBUCHMOCTEH (PU3NYECKUX BEITUYHH C MCIOJIH30BAHHEM
MPSAMBIX HM3MEPEHHH (3aBHCHMOCTH IyTH OT BPEMEHH NIPH PaBHOYCKOPECHHOM
JIBIDKEHU O3 HavYaJlbHOW CKOPOCTH, TepHoja KolIeOaHWid MaTeMaTH4eCKOTO
MasTHHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUS CBETa OT yIJia MaJCHUS U
yriia TpelioMJIeHHS OT  yria TajJCHHs): IUIAHUPOBaTh  HCCIICIOBAHUE,
CaMOCTOSATEIIbHO COOMpaTh YCTaHOBKY, (MKCHPOBATHh pPE3YyJbTaThl TOJYyYCHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B BUJIC TaOIUI U TpadMKOB, JIeJIaTh BHIBOBI TI0
pe3yibTaTam UCCIIEIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3MUECKUX BEIWYWH (CPEAHsISI CKOPOCTh H
YCKOpPEHHE Tejla TMpPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, )KECTKOCTh MPYKUHBI, KO3POUIIMESHT TPEHHS CKOJIbKEHUS, MEXaHUIeCKas
paboTa W MOIIHOCTh, YAacTOTa W TeEpuoa KojeOaHWH MaTeMaTHYeCKOTO W
MPY>KUHHOTO MasiTHUKOB, ONTHYECKasl CHJia COOMparoel JIMH3bI, PaIMOAKTUBHBINA
¢oH): TUTAaHWPOBATH HM3MEPEHUS, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHMUS, CIIeys] PEIJIO)KEHHON MHCTPYKIIMH, BBIUYUCISATh 3HAUCHUE



BEJIMYMHBl M AHAIM3HPOBATH IIOJYYEHHBIE PE3yJIbTaThl C YYETOM 3aJaHHOM
IIOI'PEIHOCTH U3MEPEHNH;

coOno/IaTh TMpaBWiIa TEXHUKW Oe30MmacHoCTH mpu paboTe ¢ 1adopaTopHbIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU HM3YYCHHBIX (DU3MUECKHX MOJENIel: MaTepuaibHast
TOYKa, a0COJFOTHO TBEPAOE TEJIO, TOYCUHBIN MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SApA;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMNOpPOM HAa HX ONHCaHWs (B TOM 4YHUCJE: CHUAOMETP, IaTYUKU
IIOJIOKEHUS, PACCTOSAHUSA M YCKOPEHHUS, PAKETa, OXOJOT, OYKH, IEPUCKOIL,
¢oroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3MMETp, Kamepa
BuiibcoHa), UCTIONB3ysl 3HAHMS O CBOMCTBAX (PU3WYECKUX SIBJICHUN M HEOOXOIUMBIE
(puznyeckue 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM HM3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, HW3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU
pelIeHN Y4YeOHO-TIPAaKTUYECKHX 3aJlay, ONTHUYECKHE CXEMBbl [JIsi MOCTPOCHHS
N300pakeHU B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

OPUBOJUTH TPUMEPhl (HAXOIUTh HH(OpPMAIMI0O O MPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HU [JIsl 0OEcreueHUs
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHHUSI 370pOBbsi U COOJIIOEHUS HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKPY’KaroIIEH CpeE;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSATENIbHO (POPMYIHPYST MOUCKOBBIA 3aMpOC, HAXOAUTh MYTH ONpEAeTeHUs
JIOCTOBEPHOCTH TIOJIy4Y€HHOM HHQOpMAIlMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOIIOJTHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh TPH  BBHINIOJIHEHUM YYEOHBIX 3aJlaHUid  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEpKaHUs, CIPABOYHbIE MAaTepUaibl, PECYpChl CETH
WNurepHeTr, BiageTh NpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUL
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
nH(OpMAIUU U3 HECKOJbKHX HCTOYHHUKOB (DU3MUECKOTO COJEPIKAHMS, MMyOJMYHO
NPEACTABIATH PE3YJIbTATHI TPOCKTHOW MJIM UCCIENOBATEIBCKON NESITENBHOCTH, PH
3TOM TPAMOTHO HCIOJIB30BaTh W3YYEHHBIM MOHATUMHBIN amnmapar u3y4aemMoro
pasznena (QU3MKK U CONPOBOXKIATh BBICTYIJICHHE MpE3CHTaluedl ¢ ydérom
0COOEHHOCTEN ayAUTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TEM (undgposbie)
Kontpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
M3HKa © Hayka O npHpoie https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VSHACCKHC BEIAMHBL https://m.edso0.ru/7f416194
bubmuoreka [{OK
13 E i 2 1
CTECTBEHHOHAYYHBII METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paznea 2. [lepBoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TpocHie Bemectsa https://m.eds00.ru/7f416194
99 JIBr>kKeHre U B3aUMOJICCTBUE YaCTHI] 5 1 bubnuoreka [{OK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 2
TPCTATHBIC COCTONHMA BemectEa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenune U B3auMo/ieiicTBue Tej
bubnunorexa LIOK
3.1 M 3
CXAMMHCCROC ABHACHHC https://m.eds00.ru/7f416194
bu6nunorexa LIOK
3.2 14 4 1
HEPHILL, Maced, foTHoCTs https://m.eds00.ru/7f416194
3.3 Cuna. Buapr cun 14 1 2 bu6nunorexa 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

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

Hroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBineHus TBEpAbBIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
42 JlaBrerne KuKocTh > https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4. A
3 T™MoCheproe AaBeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznea 5. PaGora n MomHOCTBH. JHEprus
bubmuoreka [{OK
A P 1
> 400Ta 1 MOLHOCTE 3 https://m.edso0.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTHE MEXAHHSMEL > https://m.eds00.ru/7f416194
bubmmoteka IIOK
. M 4 1
53 CXAHHACCKAd SHEPTHA https://m.edso0.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Kontpoabnsie IlpakTuueckue (udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pazgen 1. TenioBblie siBJICHUSA
bubnunoreka LIOK
1.1 i 7
CTpoeHue u CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternospie mporieccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznein 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubmmoreka [JOK
' ¥ UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 IT I i 2 2 7
OCTOSHIRIH SICKTPHHECKII TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
24 DTIEKTPOMATHHUTHAS ML KIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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 KUIIACC

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

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pPa31e/ioB H TeM nudpoBbIe
Ne ni/m P Kontpoabnsie IlpakTuueckue (udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUS
11 MexaHUYeCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCAHHMS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B i 20 1 3
JanMoeHcTBIe Tei https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 3
AKOHEI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi 1 BOJIHbI
bu6nmorexa LIOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 3
CXQHIICCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3nen 3. DjieKTpOMarHuTHOE MOJie U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 2 bubmuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbIe sIBJICHHSI
bubnunorexa LIOK
4.1 3 6 2
AKOHDI paclipoCTPaHCHITt cheta https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI B ONITHYECKHE TIPUOOPHI 6 3 bubnmorexa LHOK


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubnunoreka LIOK
4, P 2
3 a3j0keHue 0eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pazgen 5. KBanToBbI€E IBJICHUSA
bubnunoreka LIOK
51 Hcnyckanue v moriomneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.2 C 6 1
TPOCHHE GTOMHOTO Apa https://m edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 A 7 1 1
AACPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpEeHMe U 006001IIEHUE COACPHKAHUS 9 2 bubmmoreka [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
INOYPOYHOE IINIAHUPOBAHHE
7 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 ®dusnka — Hayka o npupone. AsneHus 1
npupoabl. OuznyecKkue SBICHUS
2 MexaHn4ecKue, TeIIOBBIE, dJICKTPHYSCKHE, 1



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

MAarHuTHBIC, CBECTOBLIC, 3BYKOBBIC SIBJICHUSA

3 OuznyecKue BEJIMYUHBI U X U3MEPEHHE
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPbI IPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AATYMKA TeMIEpaTypsl”
Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH
5 U3y4aroT pupoay. EcTecTBeHHOHAayYHBIH bubmunoreka [JOK
MeToJT o3HaHusl. Onrcanue GU3nIecKux https://m.edsoo.ru/ff09f72a
SBJICHUM C IIOMOLIBIO MOZEIIEH
Ypok-uccnenoBanue "[IpoBepka rumoTes3s:
6 JAJIbHOCTH MOJIETA HIapuKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OOJIbIIE, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BemectBa. ONbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBuKEeHME YacTHILl BELIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OMbITHI 110
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs
ra3oB»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
BzanMocBs3b MEXIy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHhIX COCTOSHUSAX U UX bubmuoreka [IOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edso00.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
12 Mexannueckoe n1Bukenue. PaBaomepHoe u bubmuoreka [IOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bu6nunorexa LIOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHu BUKEHUS bubmuoteka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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https://m.edsoo.ru/ff0a0ae4

WNuepuus. 3akon nnepuuu. Bzaumonelictsue

bu6nunoreka LIOK

15 TeJI KaK [PUYMHA U3MEHEHUS CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBUKCHHUS TETT
16 [LnorHOCTH BemecTBa. Pacuer maccel u bubmuorexa [{OK
o0bema Tena 1o €ro MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. paborta «OnpeneneHue
IJIOTHOCTHU TBEPIOTO TeJa
18 Pemenne 3agau mo treme "I1moTHOCTD bubnunorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCUMOCTH pacTsbKeHHS (nedopmarun)
MPYKUHBI OT IPUIIOKEHHOUN CHUITBD»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBsi3b MEX1y CUJION TSYKECTH U MAccoil Tena.
22 Bec tema. Pemenne 3aga4g mo teme "Cuita bubnmorexa [TOK
I https://m.edsoo.ru/ff0a1778
23 Cuna TspKecTH Ha Ipyrux IUIaHeTax. bubmmnorexka HOK
Pusznyeckue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnmnoreka HOK
24 Hswmepetine cit. Jiramomerp https://m.edSO(I)_.[ru/ff0a18cc
bubmmnoreka HOK
25 Bec ena. Hesecomocrs https://m.edSO(])_.[ru/fan1778
26 CrnoxxeHue AByX CUJI, HAPABIEHHBIX 110 bubnuotexa [JOK
oAHOM npsaMoi. PaBHOaENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agad mo reme
"PaBHoneiicTByrOMIas crr"
28 TpeHne CKOJIbKEHUS U TPEHHUE MTOKOSI. bubmuoteka [IOK



https://m.edsoo.ru/ff0a0ae4
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Tpenue B Ipupoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c

JlaGopaTtopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIbKCHUS OT

bu6nmorexa [IOK

29 CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3amau Ha onpeaencHue
PaBHOJICHCTBYIONICH CHUIIBI
Pemenue 3amau no remam: «Bec Tenay,
31 «I'papmueckoe n3obpaxenue cuim, «CUibh», bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CHIDY
KonTtponbsHast pabora mo Temam:
39 «MexaHnndeckoe ABWKEeHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300paxkeHue cuiny, « CHUIIb
33 Jasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [{OK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS raza bu6mmoteka IIOK
0T 00b&Ma, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPIBIMHU TEIAMH, bu6nmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaByieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuoreka [{OK
JICICTBHUEM CHJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
37 Pemrenue 3anau o teme «/laBneHue B bu6mmoteka IIOK
SKUIKOCTH U Ta3e. 3akoH ITackamsay https://m.edsoo.ru/ff0a2826
but6mmorexa [IOK
38 Coobmarompecs cocy st https://m.edsoo.ru/ff0a2970
39 I'unpaBianueckuii mpecc bubnmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBOM KUIKOCTHBII

HacoC
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Atmocdepa 3emiu. [Ipuunnen
CYILECTBOBAHHUS BO3LYIIHOW 000JIOUKH

bubnunorexa LIOK

4 3emitn. 3aBUCHMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJl ypOBHEM MOPS
bubnunorexa LIOK
42 Bec Bozmyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
43 N3mepenue armocdeproro gaBieHus. OnbIT bubnmnoreka HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmnoreka HOK
BBICOTBI HaJ] YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe 1aBieHue bubmmoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau mo Teme "AtmochepHoe
naBieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE bubnnorexa [JOK
B HUX T€JIO0. ApXUMeIOoBa CHJIa https://m.edsoo.ru/ff0a3276
JIaGoparopnas padora «Onpenenenne
48 BLITaJI'I)KI/IBzI-OH_Iepﬁ CHUIBI, z[eIVECTBy}omeﬁ Ha bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUJKOCTH
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B bubmmoteka IIOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YacTH Tellay
bubmmoteka IIOK
50 Hnapariie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas paborta "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
onpeenaeHue e€ rpy30noabEMHOCTH"
Pemenne 3amau mo remaMm: «IlimaBanme
bu6nunorexa LIOK
52 cynoB. Bo3ayxonnaBanuey, «/laBnenue

TBEPABIX TECII, )KI/I)IKOCTGﬁ Hu ra3soB»

https://m.edsoo.ru/ff0a3654
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bubnunoreka LIOK

53 Mexanureckas padora https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
>4 MonocTs. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MoiHoCTH, 1
pa3BUBaEMOM MpHU NMOIBEME IO JeCTHHIIE"
56 IIpoctsie Mexanu3msl. Peryar. PaBHOBeCcHe
CHUJI Ha pbluare
KonTponbhas pabota no teme «/laBnenue
57 TBEPJIbIX TN, )KUJIKOCTEH U Tra30By /
Bcepoccuiickas mpoBepouHas pabota
Pesepruelit ypok. Paborta ¢ Tekctamu mno
58 TeMme «/laBieHue TBEPBIX Te, )KUAKOCTEN U bubnunoreka LIOK
razoBy» / Bcepoccuiickas mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabora
Poruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaGopartopHas paboTa <<}£/Iccnpez[IZ)BaHHe 0.5 buomorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUY paBHOBECHS pbIUara
60 Pemenne 3amau nmo reMe «Y ClIoBUA bu6nmorexa LIOK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro neicTpust
61 mexaHu3Mma. JlaboparopHas pabota 0.5
«3mepenne KII/l HaKITOHHOM MIJIOCKOCTHY
62 Pemenne 3amau mo reme "Pabora, bubmmoteka IIOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexanunveckas 3Heprus. Kunernueckas u bubnuotexa [JOK
IIOTEHLMAIbHAsL DHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEeHHs] MEXaHUYECKON IHEPrUH bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
65 YPOK-IKCIIEpUMEHT 110 TEME 1

"DKcrepuMeHTaNIbHOE OIpeIelIeHHE
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U3MEHEHUSI KUHETUYECKOU U NOTEHIIMATIbLHON
SHEPIuU MPU CKAaThIBAHUM TEJA 110
HAKJIOHHOH mIockocTH"

Kontponbhas pabota no teme «Pabota u

66 1 1
MOIIIHOCTb. DHEPTU»
PesepBHblit ypok. Pabora ¢ Tekcramu 1o bubmmoreka [JOK
67 1
TeMme "MexaHnueckoe IBuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
68 ) " 1
teme "Pabora. MomHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 4 12
8 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3y4eHusi o0pa3oBaTebHbIC
padoThI padoThbI
pecypchl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U 1 bu6nmorexa LIOK
ra3z000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BelllecTBa Ha 1
OCHOBE II0JIOKEHUIN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUH
bu6nunoreka LIOK
5 K 1
PHCTAILIHHCCKHC H AMOPQHBIC Tela https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK

HOBerHOCTHOC HaTsXKCHUC

https://m.edsoo.ru/ff0a5530
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bubnunoreka LIOK

7 TermoBoe pacluMpeHne U CokaTue
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIEpaTypbl CO
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprus. CnocoObl H3MEHEHHS bubnmnoreka HOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bu6nmorexa [IOK
10 Bupl Teronepenaun
A e https://m.eds00.ru/ff0a6412
VYpok-koH(pepenuus "IIpakTuueckoe
11 I/IfﬂOJIBSO]i.HII)/Ie TeHJIOBfIX CBOICTB BEILIECTB bubmmorexa [JOK
. https://m.edsoo.ru/ff0a65c0
¥ MaTEPUAJIOB B IEISX YHEPTOCOEpEKEHHS
12 KonuuectBo Temnotsl. Y aenabHast bubnnorexa [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIUIOBOTO OallaHca. bubnnorexa [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccienoBanue
14 SBIIEHUS TETNIOOOMEHA MPU CMEIIMBaHUN bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M TOPSTYCH BOIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTSL HATPEBAHUS Tela U BBIIEISEMOT0 UM
MIPU OXJIAXKICHUU
16 JlaGopaTtopHast pabota "Onpezaenenue bubmuorexa [IOK
YAEJIbHOU TEMJI0EMKOCTH BenecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUMBa. Y IeJbHas TEIIoTa bubanorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBAHHE
18 KPUCTAITMYECKHX Tell. Y IeJbHasl TeroTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopatopHas pabota "Onpeznenenue bu6muoreka [JOK

YHCHLHOﬁ TCILJIOTHI IJIaABJICHUA HL,Z[a"

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHMOCTh TEMIIEPaTyPhl KUIICHUS OT
aTMoc(hepHOro JaBICHHUS

Bnaxxnocts Bo3myxa. JlabopaTopHas pabora
"OnpenesneHne 0OTHOCUTEILHON BIAXKHOCTH
BO3ayXa"

Pemenne 3amag Ha OnpeaACIICHUEC BJIAXKXHOCTU
BO3yXa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMTIBL PaOOTHI TETIOBBIX ABUTATEICH.
[TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CropaHus

25

26

KIIJI rennoBoro aurarens. TenaoBeie
JIBUTATENIH U 3aIIATA OKPYKAKOIIEH CPEIbI

3akoH COXPAHCHUS U TPEBPAIICHUA SHEPTHUU
B TCIJIOBBIX IIpoLeccax

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"TemnsoBele ABiIeHNA. 3MeneHne
arperaTHBIX COCTOSIHH BemecTra"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a83f2

28

29

30

Kontponbnas padota nmo teme "TermnoBbie
saBJeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUN
BemecTna"

Onexrpuszauus Tein. J[Ba poga
IIEKTPUYECKUX 3apSAI0B
VYpok-uccnenopanue "IneKTpu3anus Tel
MHAYKIHUENW U IPA CONPUKOCHOBEHUH"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a87e4
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Onekrpuueckoe nojie. HampspkeHHOCTD

32 anekTpuyeckoro nois. [Ipunnun bubnmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
CYMEPIO3UINH YICKTPUUECKUX TTOICH
33 Hocurenu sneKkTpruueckux 3apsiioB.
DneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bubnunorexa LIOK
COXpaHEHUS JICKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpUMEHEHUE CBOMCTB bubmmoreka [JOK
ANEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
36 cymecTBoBaHus. VICTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 3JICKTPUYECKOTO TTOJISI HA MPOBOHUKHU U 1
TUJICKTPUKA"
39 DNEKTPUYECKUH TOK B METAIUIAX, JKUIKOCTSIX bubmmnoreka [HOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas ernb U €€ COCTaBHbIC YacTH
41 Cuna toka. JlabopaTopHas pabota 05 bubnnorexa [JOK
"U3mepeHue u peryJiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpudecKoe HanpspkeHue. BoapTMerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmorexa LOK
| https://m.edsoo.ru/ff0a%e14
pEryJIUpOBaHKE HAMPSHKCHUS
43 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnorexa [JOK
COIIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHUMOCTh
44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmnorexa [JOK

MIPOBOHHUKA OT €T0 JUTHHBI, IJIOIIA I
MOTIEPEYHOro CeueHus u Matepuana”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBHCHMOCTD CHJIbI TOKA OT HaMps’KCHUA.

but6mmoreka [IOK

45
3akon Oma aJig yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHast pabota "HcciaenoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHuas pabota "IIpoBepka npaBuia
48 CJIO’KEHUSI HAPSDKEHUH MPU bubmmorexa [JOK
MIOCJIEI0BATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHast pabota "I[IpoBepka npaBuia
Bbu6moteka [JOK
49 JUTSL CUJTBI TOKA TIPH MapajuieIbHOM nosmoteka I
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akoHa Oma bubnnoreka [JOK
JUISL PA3JIMYHOTO COEMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB AMEKTPUYECKOTO TOKA. bubmuoreka [JOK
3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHast pabota "Onpezaenenue bubmuoreka [IOK
paboTHl U MOIIHOCTH AJIEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNIeKTpUUECKHE e U MOTPEOUTENN Bu6 10K
. noIMoTeKa
53 AEKTPUIECKOM dHEepruu B ObITY. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTosiHHBIE MaTHUTHI, KX B3aUMOJCHCTBHE
55 VYpok-uccnenoBanue "M3ydenue nonei bubnuotexa [JOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruautHoe nosie. MarHuTHoe 1osie 3eMiIi 1 bubmuoreka [{OK
€ro 3Ha4YeHue IS KU3HU Ha 3emire https://m.edsoo.ru/ff0acOba
. bubnmnoreka [JOK
57 [TonroroBka Kk KOHTPOJBHON paboOTeE MO TeMe 1

https://m.edsoo.ru/ff0abd2c
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"DnexTpuueckue 3apsaasl. 3apsHDKEHHBIE Tela
1 UX B3aumoencTBus. [locTostHHBIN
ANEKTPUUECKUN TOK"

58

KonTponbhas pabota no teme
"JnekTpuuecKue 3apsaabl. 3apsKCHHbBIC Tena
U UX B3aumoacucTBus. ITocTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepouHas pabora

bu6nmorexa [IOK
https://m.edsoo.ru/ff0abea8

59

60

61

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "[I0CTOSHHBIN dNEeKTPUIECKUN TOK" /
Bcepoccuiickas mpoBepoyHas padbota

OnbIT OpcTeaa. MarautHoe nose
3JICKTPUYECKOTO TOKa MarHuTHOE ToJIe
KaTyIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
JlaboparopHas pabota "M3yuenue aeiicTBus
MarHUTHOTO TOJIsL Ha MMPOBOJIHUK C TOKOM"

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0acdc6

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac1d?

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonps3oBaHue 31€KTpoABUTaTENECH B

TCXHUYCCKUX YCTpOﬁCTBaX " Ha TPpaHCIIOPTE.

JlaGopatopHas pabora "KoHcTpyupoBaHue u
u3ydeHue paboThl 31eKTpoABUTaTess"”

bubmmoteka IIOK
https://m.edsoo.ru/ff0ac86¢c

63

OnpiTel Dapanes. 3aKOH NEKTPOMArHUTHOM
nHaykuun. [pasuino Jlenna

64

65

OnekrporeHepatop. CrocoObl OTyUeHUs
ANEKTPUUYECKON SHEPTUHU. DIIEKTPOCTAHIIAN
Ha BO300HOBIIIEMBIX UCTOYHUKAX SHEPTIrUun

[ToarotoBka Kk KOHTPOIBHOU paboTeE MO TEME
"DJIeKTpUUECKUE U MAarHUTHbIE SIBIICHUS"

66

KonTtponbnas paborta mo teme
"DJIeKTpUUECKUE U MAarHUTHbIE SIBIICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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PesepBHeiit ypok. Pabota ¢ TekcTamu 1o

but6mmoreka [IOK

o7 teme "TeruoBblie siBIeHUS" L https://m.edsoo.ru/ffOacc5e
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo 1
teme "MaruuTHele siBieHusA"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrponbnsie  Ipaxtirieckie u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
1 Mexannyeckoe aBuxkeHue. MartepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHMYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHNE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPpSAMOIUHENHOE IBUKEHUE. 1
CpenHsist 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 bubnuotexa [JOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBMXKeHus. [ paduk 1
CKOPOCTH
JlaboparopHas pabota "Onpenenexnue
7 yCKolfeHHsI: TCH: pu paBHOI;/CKopeHHOM 1 1 bubmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIOHHOM TIOCKOCTH
8 CBoOonHoe mangenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE IBMKEHNE TTO OKPYKHOCTH. 1 bubnmnoreka [JOK

[lepuon u yactora obpamenus. Jlnneiinas u

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

yTJI0Basi CKOPOCTU

10 LleHTpOCTpEMUTEITLHOE YCKOPEHUE
11 [Tepserit 3akon HeroToHa. Bektop cuitbl Et?fsj?lljr?:cli(saogr(alllfane 612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHopelicTByOIIAd criia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui ngg;ﬁ:g;ggﬁf 026982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cwuita ynpyroctu. 3akoH ['yka ngg;ﬁfg;gglff Daeca2
16 Pemenue 3amau no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cna Tpetis https://m.edsogru/fanf738
bubnuorexa [JOK
19 Pemenue 3amay no teme «Cuina TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopaTtopHast pabota "Ornpezenenne bubnuorexa [JOK
K03 pUILIMEHTa TPEHUS CKOIbKEHH" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Vpoxk-koHpepenus "JIBuxeHne Te1 BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6mmoreka [JOK

3aKOH BCEMUPHOI'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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IIepBas kocMHu4ecKast CKOPOCTb.

bu6mmorekxa [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOW TOUKH.

26 AoOcomroTHO TBEpIOE Teno. PaBHOBecHe bubnunoreka [HOK
TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTH
PaBHOBecHe MaTepuaaIbHOM TOYKH.

97 AoOconroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MomeHt cuiibl. LIeHTp TskecTn

28 Pemenue 3amau mo remMe "MOMEHT CHIIBL. bu6mmoreka [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME

29 "MexaHu4ecKkoe ABUKEHUE bubmorexa LHOK

y . https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTtponpsHas pabora o Teme
30 "MexaHHUEeCKOe ABIKEHHE bubmmorexa LIOK
N " ’ https://m.edsoo.ru/ffOb06ec
BzaumoneiicTeue Ten
Nmnynec Tena. Ummynsc cuiiel. 3aKoH
31 COXpaHEHUs UMIyJIbca. YIPYroe u bubmmorexa [JOK
P 4 L Py https://m.edsoo.ru/ffOb07fa
HEYTPYTroe B3auMOJICICTBIE

32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuotexa [JOK
uMItyjibca" https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B [IPUPOJIE U TEXHUKE"

bubmuorexa [JOK
34 Mexannyeckas paboTa U MOITHOCTh
P - https://m.edsoo.ru/ff0b0a84
Pabota cuibl TSKECTH, CHIIBI yIIPYTOCTH U bubnmnoreka [JOK

35
CHUJIBbI TPEHUS https://m.edsoo.ru/ffob0db8

36 JlaboparopHas pabota «Onpenenenue

paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JBHXXCHHUH TCJIa I10 FOpHSOHTaHBHOﬁ
IMOBCPXHOCTU»

Cas3b sHepruu u padboTsl. [loTeHnmanbHas

37
SHEPTHs
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3yueHue 3akoHa bubnmoreka [JOK
COXPAaHEHUS SHEPTUID) https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojnebanus. BolHyXk/1eHHbIE bubnuoreka [IOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U IpyKHUHHBINA MasiTHUKU
Vpok-uccnenopanrue «3aBUCUMOCTD IEPHOJIa
44 Kfne6aHHﬁ ())IT JKECTKOCTH MPY>KUHBI U nlf)laccﬂm bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHre SHEPTUU TP MEXAHUYECKUX
KOJIeOaHMSIX
JlaGopaTtopHas pabora «OnpeneneHue
46 ‘{aCTOI?FBI Hpne Ifo a Kone6aI:1HII;I NPy KUHHOTO bubmorexa HOK
proa py https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHnas pabota «IIpoBepka
47 HCSaBI:/ICI/II\fI)OCTI/IpHe noja fonegam/lﬁ rpysa bubmorexa HOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexaandeckue BoHBI. CBOMCTBA
48 MeXaHU4eCKUX BOJIH. [IpomoibHbIe 1 bubmorexa HOK
e e https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHBIC BOJTHBI
49 Ypok-koHpepenmus "MexaHn4ecKue BOTHBI

B TBEpIoM Tene. CelicMuueckre BOJIHbI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3Byk. PacipocTpanenune n oTpaxeHue 3Byka

Ypok-uccinenoranue "HabmroneHue

51
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koH(pepeHmus "YIbpTpa3Byk u bubnnoreka [HOK
53 "
UH(Pa3BYK B IPUPOJE U TEXHHUKE https://m.edsoo.ru/ffOb23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnmoreka [JOK
54 3aKoHbBI COXpaHeHusl. MexaHn4ecKue
. https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJIHBI
KoHnTpomapHas padora 1o Teme "3aKoHbI
55 coxpaHeHHus. MexaHn4YeCcKHue KojieOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DNEeKTPOMarHUTHbHIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenmus "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOU https://m.edsoo.ru/ffOb2fe6
cBsA3H"
VYpok-uccnenosanue "M3ydeHue cBoiCTB
bu6mmoreka [IOK
59 AIIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
| https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO Tese(hoHa
60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubnmoreka [JOK
CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsmonuneitHoe
bu6mmorexa [IOK
62 pacnpocTtpaHeHue cBera. 3atMeHus ConHua u

JIyHb1

https://m.edsoo.ru/ff0b3658
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3aKoH OTpaXkeHMs cBeTa. 3epkaia. Pemenue

63 3a/1a4 Ha IPUMCHEHHUE 3aKOHA OTPaKCHHS bubmorexa HOK
g P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnunoreka [HOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.
65 I/ICHOJILBOBZ;II)/Ie nonHofo BHYTPEHHETO bubmmorexa [JOK
yp https://m.edsoo.ru/ffOb3c5c
OTpaXeHUSI B ONTHYECKHUX CBETOBOAAX
JlaboparopHnas pabota "Hccienoanue
66 3aBUCHMOCTH YTJIa TIPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "Bo3IyX-
crekino"
Ypok-koH(pepennus "Mcnonb3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmorexa [IOK
69 [TocTpoenne N300paXKeHMH B IMH3aX
P P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabota "Ornpezenenne
70 dox I(:HOFE acf:)Tosle[ U OEITI/I‘IGCKOP'I CHJIBI bubmmorexa [OK
Y 12 | https://m.edsoo.ru/ff0b4206
coOuparomiei JTUH3bI
71 VYpoxk-koupepennus "OnTuyeckue TUH30BbIC bubnmnoreka [JOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak ontuueckas cucrema. 3peHue bubmmorexa [JOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "ledextsl 3penus. Kak
COXpaHUTh 3peHHe"
Paznoxxenue 6enoro cBera B ciekTp. OMBITHI
bu6mmorekxa [IOK
74 Hrerotona. CnoxeHne CrieKTpaibHbBIX 1[BETOB.

Hucnepcus ceera

https://m.edsoo.ru/ff0c0f4c
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JlaboparopHas pabota "OnBITH 110
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

bubmuorexa [JOK

& BOCIIPUATHIO LIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIIOJICHUU Yepe3 BETOBbIC (PHIIBTPHI"
Ypok-npaktukym "BoaHOBBIE CBOMCTBA
76 CBeTa: AHcIepcusi, HHTepPepeHINs U
mudpaxus'
77 OmnbiTel Pesepdopa u mianeTapHasi MOJIEb bubnnoreka HOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atroma bopa
79 Henyckanue v noriomesne cBeTa aTOMOM. bubnuoreka [IOK
KBanTsI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habnronenre cieKTpoB bubnuorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI bubnmorexa LOK
https://m.edso0.ru/ff0c1672
82 Crtpoenue atomHoro siipa. Hyknonnas bubnuorexa [JOK
MOJICITb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpeBparieHus. M30Tormb ]P?::fs?;lr?w?:;(sigr(a}]fmclam
84 Pemenne 3amau nmo treme: "PagmnoakTrBHEBIE bu6mmoreka [IOK
npeBpanieHus " https://m.edsoo.ru/ffOclb4a
85 ITepuon nomypacnana
86 Ypoxk-koHpepennus "PagnoakTuBHbIC bubnuorexa [JOK
U3JIy4eHUs B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS bubmuoreka [IOK
3apsI0BOTO U MAaCCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3U aTOMHBIX si7iep. CBsA3b MacChl bubnmnoreka [JOK
U DHEPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHeie peaknun'
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PeaKI_[I/II/I CHUHTC3a U JCJICHUA ACP.

bu6mmorekxa [IOK

90
Ucrounuku sneprun CosHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenius " nepHas d3HEpreTUKA.

91 JlelicTBUA paliOaKTUBHBIX U3JIYUYCHHI Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DJIEKTPOMAarHUTHOE TOJIE. bubnmoreka [JOK
DJIEKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTtponpsHas pabora o Teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o606meHue. JlabopaTopHbie bubmmoreka [JOK
paboTsl 1o Kypcy "Bzaumopeiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 0600menue. Permenne

95 ACUETHBIX ¥ KQUECTBEHHBIX 33/1a4 110 TeMe bubmmorexa LIOK
? " https://m.edso0.ru/ff0c2572

Tennosle mporeccsl
[ToBTOpenue, o6o0mmenue. Pemenne
bu6nmoreka [JOK

96 pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 10 TeMe

" o https://m.edsoo.ru/ff0c2a22
KII/I TenmoBbIX aBUraTenei
IToBTOpenue, o6o6meHue. Pemenne

97 acquI:{Hx Y KaUYeCTBEHHBIX 337134 110 TeMe bubnuorexa LIOK

,F,) " https://m.edsoo.ru/ff0c2b30
KIIJ] anexkTpoycTaHOBOK

08 [ToBTOpenwue, 0600meHNe. JlabopaTopHbIe bubnuorexa [JOK
paboTsl 1o kypcy "CBeToBble sBIeHUs" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6obmenue. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXPaHEHUS B bubmmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MeXaHUKe
100 [ToBTropenue, 06o0meHue. Padora ¢ bubnuorexa [IOK

tekctamu 110 teme "Konedanus u BOJIHBI"

https://m.edsoo.ru/ff0c2e82
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101

102

[ToBTOpenue, o606menue. Pabota ¢
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU"

[ToBTOpenue, 0600meHue. Pabora ¢

TekcTamu 1o Teme "KBaHTOBasI U siiepHas
¢uzuka"
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEIO

OBPA30OBAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’ILHOﬁ nporpaMmmMmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iinyaThb ABJICHUSA 110 OIIMCAHUIO X XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIONINX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

14

pacro3HaBaTh IMPOSBICHUE HM3YyYCHHBIX (U3NYECKHUX SIBICHUH B OKpPY)KAIOIIEM
MHUpE, B TOM 4Hcie (U3MYECKHE SBJICHUS B NPHUPOJE, MPH ITOM IEPEBOAUTH
NPAaKTUYECKYl0 3afady B Yy4eOHYI0, BBIICIATh CYIIECTBEHHBIE CBOICTBa

(npu3Haku) pU3NYECKUX SABICHUM

OINUCHIBaTh H3YyYEHHBbIE CBOICTBA Tel U (DU3MYECKHE SBIIECHUS, HCIIOJIb3Ys
¢dbu3nveckre BENWYHMHBI, NMPH ONHCAHWU TPABWIBHO TPAKTOBATh (U3UUECKUI
CMBIC]I MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS M €AMHUIBl (PU3MUECKHX
BEJIMYMH, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C
JAPYTUMH BEJIMYMHAMU, CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX

BEJINYNH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCII, (1)I/I?>I/I‘I€CKI/I€ SABJICHUA W TPOLECCHI, NCIIOJIb3YA
HU3YYCHHBIC 3aKOHBI, IIPU 3TOM [J1aBaTb CJIOBCCHYIO (bOpMy.]'IPIpOBKy 3aKOHa H

3aIMUCbIBAThL €ro MaTCMAaTHUYCCKOC BBIPA)KCHUEC

1.6

1.7

OOBACHITH (U3MUECKHE SIBJICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHWE M3 |1 — 2 JOTHYECKHX
maroB ¢ omopod Ha 1 — 2 H3y4YeHHBIX CBOMCTBa (U3NYECKUX SBJICHUM,

(1)I/ISI/II‘ICCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

pemath pacyéTtHele 3afaud B | — 2 neicTBUs, UCHOIB3Ys 3aKOHBI M (OPMYJIHI,
CBsI3bIBAIOIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUA 3aJlaud
3alUCBIBAaTh KPATKOE YCIIOBHE, MOJCTABIATh (PU3HUECKUE BETUUYUHBI B (HOPMYIIBI
U TPOBOJUTH pacy€Tbl, HAXOIUTh CIpPABOYHBbIE JaHHbIE, HEOOXOIUMBIE IS
pemieHust 3a7ay, OLEHUBATh PEAIUCTHUYHOCTh MOJYYEHHOM  (U3UUECcKOi

BEJINYHHBI

1.8

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIHU (PUIUUECKUX

MCTOHOB, B OINMHMCAHUU HCCJICAOBAHHA BBIACIIATL MPOBCPACMOC NPCAIIOJIOKCHUC




(runotesy), pa3nuyuaTh U MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTAT, HAXOAUTh

OIIMOKHU B XOJ€ OIIbITa, A€J1aTh BBIBOABI I1IO €T0 pE3yJIbTaTaM

1.9

MIPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (DU3HMUECKUX
CBOWCTB Tell: (OPMYyJIUPOBATH MPOBEPSEMBbIC MPEIINOIOKECHUS, COOHpaATh
YCTaHOBKY U3 TMPEAJOKEHHOro 00O0pyJOBaHMSA, 3alMChIBATh XOJl OIbITa U

(hopMyJIHPOBATH BBIBOJIBI

1.10

111

BBITIOJIHSATH IMPSIMbIE M3MEPEHHs C HCIIOJIb30BAaHHEM aHAJOTOBBIX M IH(POBBIX
npuOOpOB, 3aMKCHIBATh MOKAa3aHUSA MPUOOPOB C YUETOM 3aJaHHON aOCONIOTHOM

MOTPEIIHOCTH U3MEPEHUI

MPOBOAUTh HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MUYECKON BEIUYHHBI OT
JPYroM € MCIOJb30BAHUEM MPSIMBIX U3MEPEHUH, y4acTBOBATH B IJIAHWUPOBAHHH
y4e0HOTr0 UCCIIeJOBaHMsI, COOMPATh YCTAHOBKY U BBIMOIHITH U3MEPEHUS, CIELys
MPETIOKEHHOMY TUIaHy, (UKCHPOBATh PE3YJIbTAThl TOJYyYECHHOW 3aBUCUMOCTH
(bu3MUYeCKUX BEIMYMH B BHJAE MPEAJTOKEHHBIX TaOIuIl U TrpadukoB, [enaTh

BBIBOJIBI ITO pE3yJibTaTaM UCCIICAOBAHUA

1.12

IMPOBOAWNTL KOCBCHHBLIC NU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, CICOYys Hp@I[JIO)KCHHOfI
HHCTPYKIIMU: TIPpHU BBIIOJHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYTO

YCTAaHOBKY U BbIYUCIIATH 3HAYCHUC MCKOMOM BEIWIHNHBI

1.13

1.14

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH MHpH paboTe ¢ J1abopaTOpHBIM

o0opyaoBaHHEM

YKa3bIBaTh IMPUHIUIIBI ,[[eI\/’ICTBI/IH HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB,
XapaKTCPU30BaTh MPUHIUIIBL HGfICTBI/ISI HN3YUYCHHBIX HpI/I60p0B N TCXHHUYCCKHX
YCTpOﬁCTB C IOMOHIBO HX OIIMCAaHUA, HCIOJb3ysd 3HAHUA O CBOMCTBaxX

(u3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

1.16

MPUBOJUTh TPUMEPHl (HAXOAUTHh WHGOPMAILMIO O TpUMEpax) MPaKTHUECKOTO
HUCITIOJIB30BAHUS (1)I/ISI/I‘-I€CKI/IX 3HaHHfI B HOBCCHHGBHOﬁ KW3HU IJIs1 O6€CH€‘I€HI/I$I
0€30MacHOCTH MpHU OOpallleHuH C MpUOOpaMu M TEXHUYECKHUMH YCTPOHCTBaMH,
COXpaHEHHUs 3J0POBbS W COOJIOJCHHUS HOPM DKOJOTUYECKOTO TIOBEJACHHS B
OKpYy>Karollen cpene

OCYIIECTBIISITh OTOOp HWCTOYHUKOB UWHPoOpManuu B ceTu VIHTepHeT B
COOTBETCTBUH C 3aJaHHBIM ITOMCKOBBIM 3anp0c0M, Ha OCHOBC HUMCHOIIUXCSA
3HAHUW U MyTEM CPAaBHEHUS PA3TUYHBIX MCTOYHHKOB BBIICISITH HH(POPMAIIHIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPU  BBIIOJHEHUH YYE€OHBIX 3a/JlaHuil  HAyYHOIOIYJISIPHYIO
auTeparypy (U3M4ecKOro COAep KaHusl, CIpaBOYHBIE MaTepHajbl, PECypChl CEeTH
WnuTepHer, BianeTb NpUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHMs

nH(OpMAaIIUY U3 OJHOM 3HAKOBOU CUCTEMBI B APYTYIO




1.18

cOo3JaBaThb CO6CTBCHHBI€ KpaTKUC NNUCbMCHHBIC U YCTHBIC COOGH.[CHI/ISI Ha OCHOBE 2
— 3 UCTOYHUKOB MHPOPMAITNHU (HU3UIECKOTO CONECPKAHUS, B TOM YUCIIE MyOINIHO
JeNaTh KpaTKUe COOOIICHUsS O pe3yJdbTarax MPOEKTOB WM  Y4EOHBIX
WCCIIC/IOBAaHM, TIPU 3TOM TIPaMOTHO HCIOJIb30BaTh W3YYEHHBIH TMOHSTHUHBINA

anmapat Kypca (GU3HKH, COMPOBOXKIAThH BBICTYIUICHUE TIPE3CHTAIINEH

1.19

8 KUVIACC

MpU  BBINOJTHEHUH YYEOHBIX MPOEKTOB W  HCCIEIOBAHUU  paclpenessiTh
00s13aHHOCTH B TPYIIIEC B COOTBETCTBUU C IMOCTABJICHHBIMU 3a7a4aMH, CICAUTH 3a
BBIITOJIHEHUEM IlIaHa JIEHCTBUH, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJaJ B
JEATEIIbHOCTh TPYNIbl, BbICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,

YYMTBIBAsE MHEHUE OKPYKAOLINX

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

14

1.5

1.6

1.7

pasiiniaThb ABJICHUSA 110 OIMUCAHUIO X XapPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX TAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (PU3UUYECKUX SIBJIEHUI B OKpY)KaIOIIEeM
MHUpE, B TOM 4YHcie (U3MYECKHe SBJICHUS B NPHUPOJE, MPH ITOM IEPEBOAUTH
MPaKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBIJENATh CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKyM) PU3NYECKUX SBICHUIN

ONMCHIBaTh MH3YyYEHHBIE CBOICTBa Ted W (U3HYECKHE SBJIECHUS, HUCIOJb3Ys
¢u3nyecKkue BETUYMHBI, NMPU OMNMCAHUU MPABWIBHO TPAKTOBATH (PU3NUECKUIM
CMBICJI HCIIOJIb3YEMbIX BEIMYUH, 0003HAYEHUS U €IMHULIBI (PU3NYECKUX BEIUYHH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYHMHY C JAPYTUMHU

BCJIMYHNHAMU, CTPOUTH l"pa(I)I/IKI/I HU3YYCHHBIX 3aBHCHUMOCTEN (I)I/ISI/I"IeCKI/IX BCIIMYHH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS U MPOLECCHI, UCTIONb3YS
M3Y4YEHHbIE 3aKOHBI, MPH ATOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U

3aIUCBIBATH €0 MATCMATHYCCKOC BBIPAKCHUC

OOBSICHATH (PM3NYECKHE MPOLECChl U CBOIMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYHMHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1 — 2 JIOTMYECKHX IIaroB ¢
nmoMouipio 1 — 2 u3y4eHHBIX CBOICTBA (PU3NYECKUX SIBICHUN, (PU3NUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

pemarhs pacu€THbIe 3a7a4uud B 2 — 3 NEUCTBUS, MCIOIB3YS 3aKOHBI U (HOPMYJIBI,

CBA3bIBAIOIIHC (1)I/I3I/I‘-ICCKI/IG BCJIMYHHBI: HAa OCHOBC aHAJIM3a YCJIOBHA 3adadu




1.8

3alMUCBbIBATh KPATKOC YCJIIOBUC, BBIABIIATH HCAOCTATOK HOAHHBIX IJId PCHICHUA
3a/1aud, BBIOMpATh 3aKOHBI M (POPMYINBI, HEOOXOAUMBIE [JIsi €€ peIIcHHUs,
IMpOBOAUTD paC‘-IéTBI M CPAaBHUBATH IMOJIYUYCHHOC 3HAYCHUC (bI/I3I/I‘IeCKOf/'I BCIIMYNHBI

C U3BCCTHBIMH JaHHBIMU

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXHO PCUIWTH IIPpHU IIOMOIIU (1)I/ISI/ILIGCKI/IX
MCTOHOB, HCIOJIB3Yd OIIMCAHUC HUCCICAOBAHUA, BBIACIATL IIPOBEPACMOC
MIPCANOJI0KEHUE, OICHHUBATD IIPABUJIBHOCTDE IMOPAAKA IIPOBCACHUA NCCICAOBAHMI,

JACJIaTh BbIBOJbI

1.9

MIPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (DU3HUECKUX
CBOWCTB Tell: (OPMYyIUPOBATH MPOBEPSEMbIC MPEINOIOKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OpYIOBaHMs, OINUCHIBATh XOJ OIbITA U

(hopMyJIHPOBATH BBIBOJIBI

1.10

BBIIIOJHATL MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX HpI/I60pOB u
JaTYUKOB (1)I/I3I/IIIGCKI/IX BCJIMYMH, CpaBHUBATL PC3YyJIbTATHI HSMepeHI/Iﬁ C y‘léTOM

3aJJaHHO} a0COIOTHOM MOTPEUTHOCTH

111

MPOBOJIUTH HCCIICIOBAaHHE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIUYHHBI OT
JIpyTrOM C HCIOJNb30BAaHUEM IPSMBIX H3MEPEHMH: IIJIaHUPOBATh MCCIEIOBAaHUE,
coOHMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHSI, CIEAYys MPEUIOKEHHOMY IUIaHy,
(buKcupoBaTh pe3yabTaThl 10JyY€HHON 3aBUCUMOCTH B BHJI€ TaOIMI U TPaUKOB,

ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

MNpOBOAWTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHH: IIJIAHUPOBATH
HU3MCEPCHHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICHY: npennomeHHoﬁ

HHCTPYKIHHU, U BBIYHUCIATD 3HAYCHUC BCIIMINHBI

1.13

1.14

coOnrofaTh MpaBWila TEXHUKH O€30MACHOCTH MpH padboTe ¢ 1adopaTOPHBIM

o0opyaoBaHHEM
XapaKTCPU30BaTh MPUHIHUIIBL )IeflCTBH?[ HN3YYCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTpOﬁCTB C OHOpOI>'I Ha HX OIIMCAaHUA, HUCIIOJIBb3YyA 3HAaHUA O CBOMCTBaxX

(bu3NYeCKUX SIBICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH

1.15

1.16

pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPOICTBA U U3MEPUTENIbHbIE TPUOOPHI 1O
CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABJIATH CXEMBbI DJIEKTPUUYECKUX LIETIEH C
MIOCJIEZOBATEIbHBIM UM IAPAJUICIBHBIM COSAWHEHHEM DIIEMEHTOB, pas3iInyas

YCJIOBHBIC 0003HaYCHHMS DIIECMEHTOB QJICKTPHUICCKUX nenei

NPUBOAUTH TpPUMEpHl (HAXOAUTh WH(POPMAIMIO O IMPHUMEpax) MPaKTHYECKOTO
UCIOJIb30BaHUs (U3NYECKUX 3HAHUU B MOBCEJAHEBHOM JKM3HM AJIsi OOecreueHus
0e30macHOCTH MpHU OOpaleHUH ¢ MPUOOpPaMU M TEXHUYECKHMMU YCTPOMCTBAMH,
COXpaHEHMs 3[0pOBbS U COOJIOAECHUS HOPM 3KOJOIMYECKOrOo IIOBEJCHHS B

OKpY>Karollen cpene




1.17

1.18

OCYIIECTBIIATH MOMCK MH(POpPMaUU (HU3NIECKOTO conepkanus B cet VHTepHeT,
Ha OCHOBE MMCIOIIMXCSA 3HAHMM MW IyTEM CPAaBHEHUS JONOJHUTEIbHBIX
WCTOYHMKOB BBIIENATH MHPOPMALINIO, KOTOpPasi SBJSETCS MPOTUBOPEUMBON WIIH

MOJKET OBITh HCHOCTOBCpHOﬁ

UCIIOJIb30BAaTh MPU BBIMNOJHEHHHM Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (U3MUYECKOTO COJIEPKaHUs, CIIPABOYHBIC MaTEpPHAIbl, PECYpPChI CETH
WuTtepHer; Brnaaerh npuéMamMu KOHCIEKTHUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs

nH(OPMAIIUY U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.19

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPaTKHUE YCTHBIE COOOIIEeHHUs, 00001mas
UH(OPMALIMIO U3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOTO COJIEPKaHUs, B TOM
qyclie MyOJIMYHO MPEICTaBISITh PE3yIbTAaThl IPOSKTHOM MM MCCIIEN0BATENbCKON
JEATEIIbHOCTH, MPHU 3TOM TIPAMOTHO MCIIOJIb30BaTh HW3YUYCHHBIM IMOHATHITHBIN

aIrrapar Kypca (1)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

MIPU BBHIMIOJTHEHUH y4EOHBIX MPOEKTOB M UCCIIECIOBAHUM (PU3MUYECKUX IMPOLIECCOB
pacrpenenath OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C TIOCTaBICHHBIMU
3a/layaMu, CIEAUTh 3a BBIIOJHEHHMEM IUIaHa ACHCTBUH U KOPPEKTHPOBATH €ro,
aJICKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIAJ B  JEATEIBHOCTh  TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, MpPOSBISAL TOTOBHOCTh

pa3pemath KOHQIHKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pasiinviaThb ABJICHUSA 11O OIMUCAHUTIO X XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPHUPYIOIIUX TAHHOC (I)I/BI/I"ICCKOG SIBJICHUC

pacrio3HaBaTh IPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKpPY)KAIOLIEM
MHUpE, B TOM 4Hcle (U3HYeCKHue SBJICHHUS B NPHUPOAE, NMPHU STOM MEPEBOIUTH
MPAaKTUYECKYI0 3a7adyy B Y4yeOHYI0, BBIJIENIATh CYIIECTBEHHbIE CBOICTBa

(npu3HaKM) PpU3NUECKUX SBICHUM

1.4

OIMMCbIBAaTh H3YYCHHBIC CBOMCTBA TE€N U (bmmlecxne SABJICHUSA, HWCIIOJb3YA
(bI/ISI/ILIeCKI/IC BCJIIMYVHBI, IPpU OIMKMCAHUW IIPAaBHUJIBHO TPAKTOBATH (I)I/IBI/I‘-ICCKI/If/'I
CMBICJT UCITIO0JIB3YEMBIX BCJIIMYUH, 0003HaYeHUA U CANHUIIBI (1)I/ISI/I‘-IGCKI/IX BCJIMYHH,
HaxoauTb (I)OpMyJ'IBI, CBA3BIBAIOMIUC JaHHYIO (I)I/I3I/I"ICCKyIO BCIIMYUHY C IpYTUMU

BEJIMYUHAMU, CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH

1.5

XapaKTCpPU30BaTh CBOMCTBA TCII, (bI/I3I/I‘-I€CKI/Ie SAIBJICHUSA W TPOLECCHI, NCIIOJIb3Yd




W3yYEHHBIC 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA MU

3aIMMCbIBATh €ro MaTCMaTUYCCKOC BBIPAXKCHHUEC

1.6

1.7

1.8

OOBSACHATH (PU3UUECKHE MPOIECCH M CBOMCTBA TN, B TOM YUCIEC M B KOHTEKCTE
CUTyalluid TMPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIIBIATh NPUYUHHO-
CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHWE W3 2 — 3 JIOrMYEeCKUX IIaroB C
MOMOIIBIO 2 — 3 U3YYEHHBIX CBOMCTBA (PM3UUECKUX SABICHHM, (PU3MUECKUX 3aKOHA

HJIA 3dKOHOMCPHOCTHU

pemath pacu€THbie 3a/7aud (ONMUparoUIMecss Ha cUCTeMy M3 2 — 3 ypaBHEHHI),
UCIONIb3Ysl 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIIME (PU3NYECKHE BEIMYMHBI: Ha
OCHOBE aHallu3a YCIOBUS 3aJaud 3alUChiBaTh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAaIoOUIMe WIM U30BITOUHBIE JaHHbIE, BHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOUMBIC IS PEIICHUS, IIPOBOIUTH PACYETHl M OICHUBATh PEATHCTUIHOCTH

MOJIYUCHHOT O 3HAaUCHUA (1)H3HHGCKOﬁ BCIINYHHBI

PacCIIO3HaBaTb HpO6J'I€MBI, KOTOPBIC MOKHO pPCIIMTbL IIpU IIOMOIIU (1)I/I3I/I‘IGCKI/IX
METOOO0B, HCIOJIb3Ys OIIMCAaHHUuC HUCCIICOJOBaHUsA, BBIACIIATH IIPOBEPACMOC
MPCAIIOJI0KCHUC, OLICHUBATL IIPABUIIBHOCTL IIOpsAAKaA IMPOBCACHUA HCCICOOBAHMA,

ACJIaTb BbIBOAbI, MHTCPIIPETUPOBATE PE3YJIbTAThI Ha6.HIOIl€HI/H\/JI U OIIBITOB

1.9

1.10

111

MIPOBOJIUTH OMBITH IO HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WM (PU3HUECKUX
CBOWCTB TeJ: CaMOCTOSTEIIbHO COOMpaTh YCTAaHOBKY W3 M30BITOUHOrO Habopa
0o0Opy/I0BaHuUs, ONHUCHIBATH XOJ OMbITA U €ro pe3yjibTaTbl, (HOPMYIHpPOBATH

BBIBOBI

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO IPSMBIX U3MEPEHUH, ONpeeNnsis CpeaHee
3HaYeHUE M3MepsieMON BeINYMHbI (POKYCHOE paccTosiHuE coOMparouieil JMH3bI),

000CHOBBIBaTh BHIOOP crioco0a U3MepeHHst (M3MEpUTENILHOTO pubopa)

NPOBOJUTH  HUCCIENOBaHME  3aBUCHUMOCTEH  (PU3MUECKHMX  BEJIMYHMH  C
UCIIOJIb30BAaHUEM  MPSMBIX ~ W3MEPEHHI:  IUIaHUpOBaTh  KCCIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOJIYYEHHOM
3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BHUJE TaOIULM TpaHKOB, JAeIaTh BBHIBOJBI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

INpOBOANTE KOCBCHHBIC H3MCPCHUA (bl/ISI/ILIeCKI/IX BCJIIMYHH: IIJIAaHUPOBATH
HU3MCPCHMUA, COGI/IpaTB SKCIICPUMCHTAJIbHYI0 YCTAHOBKY U BBIIIOJIHATHL U3MCPCHU,
CICays HpeJIHO)KeHHOﬁ HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHUC BCIWYUHBI U
AHAJIIM3UPOBATH IMOJYYCHHBIC PE3YJIbTAThBI C y‘-IéTOM 3a,[[aHHOI>'I MOrpeIIHOCTHU

U3MEPEHUIN

1.13

coOnofaTh MpaBWia TEXHUKH O€30MacCHOCTH MpH paboTe ¢ 1abopaTOPHBIM

o0opynoBaHEM

1.14

pa3nuyatb  OCHOBHBIC  TNPU3HAKM  M3YYCHHBIX  (U3WYECKUX  MOJETCH:




MaTepuagbHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCHUHBIN UCTOYHHUK CBETA, JIyd,

TOHKas JIMH3a, IJIaHCTapHasA MOJCJIb aTOMa, HYKJIIOHHAsA MOJCJIb aTOMHOI'O sApa

1.15

1.16

1.17

1.18

XapaKkTepu30BaTh MPUHLMUIBI JEUCTBUS H3YUYCHHBIX NMPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C ONOPOM HA HUX OINMCAHMSA, HCIOJb3Yys 3HAHUSA O CBOWCTBax

(1)I/I3I/ILI€CKI/IX SIBIICHUH U HCO6XO,I[I/IMBIC (1)I/I3I/IIICCKI/IC 3aKOHOMCPHOCTH

WCIIONBb30BaTh CXEMbl M CXEMaTUYHBbIE PUCYHKH M3YUYCHHBIX TEXHUYECKUX
YCTPOICTB, W3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMUECKUX IPOILIECCOB IMpHU
pelIeHnr y4eOHO-TIPAKTHYECKUX 3a7ad, ONTUYECKHE CXEMbl I MOCTPOCHHUS

M300paKeHU B IJIOCKOM 3epKajie U coOuparouieil TuH3e

MPUBOJIUTh TpUMEpHl (HaXoAWTh WH(GOPMALMIO O TpUMEpax) MPaKTHUYECKOTo
WCIIOBb30BaHUs (PU3NYECKUX 3HAHUU B TMOBCEAHEBHOM KM3HH ISl 0OCCIICUCHUS
0e30MacHOCTH MpU OOpallleHuH C MpubopaMu M TEXHUYECKHUMH YCTPOHCTBaMH,
COXPAaHEHHUsS 3JI0POBbS W COOJIFOJICHUS HOPM JKOJIOTUYCCKOTO IIOBEACHHS B
OKpYKaroliei cpene

OCYIIECTBISTH MOUCK MHPOpMAINK (PU3HUECKOTo coaepxanus B cetu MHTepHer,
CaMOCTOSITENTLHO (DOPMYITHPYS MIOUCKOBBIN 3aIPOC, HAXOAUTH ITYTH ONPEACTICHHS
JIOCTOBEPHOCTH TOJYyYEeHHOW HH(OpMAIMM HAa OCHOBE HMEIOIIMXCS 3HAHUU U

JOIIOJIHUTCIIBbHBIX UICTOYHHUKOB

1.19

1.20

1.21

HCIOJIb30BAaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
auTeparypy (U3M4EeCKOro COAEp)KaHusl, CIpaBOYHbIE MaTepHalbl, PECYpChl CETH
WuTepHer; Brnaaerh NpuéMamMu KOHCIIEKTHPOBAaHHUS TEKCTa, MHpeoOpazoBaHUs

nH(OpPMAaILIUY U3 OJHOM 3HAKOBOU CUCTEMBI B JPYTYIO

co3/laBaTb COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(OPMALIUK U3 HECKOJIIBKMX MCTOYHUKOB (PU3NYECKOTO COAEp KaHMs, MyOINYHO
IIPEICTABIATh PE3YJbTAaThl MPOEKTHOM WIIM MCCIEA0BATENbCKON IEATEIBHOCTH,
IIpU OTOM TPaMOTHO HCIOJb30BaTh MW3YYEHHBIM ITOHATUHHBIM  ammapar
M3y4aeMoro pasjena (pU3MKH M CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTalue ¢

yu€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

MIPU BBHITIOTHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHHUHA (HH3UUECKHX MPOIIECCOB
pacmpenenaTh OO0S3aHHOCTH B TPYIIe B COOTBETCTBHU C TOCTaBICHHBIMU
3a7a4amMu, CIICIUTh 3a BBIIIOJHEHUEM IUIAHA JAEHCTBUM U KOPPEKTUPOBAThH €TO,
aJICKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJAJ B  JEATEIBHOCTH  TPYIIIIHI,
BBICTpaWBaTh KOMMYHUKATMBHOE B3aWMOJECUCTBUE, MPOSABISASL TI'OTOBHOCTH

paspeniaTh KOHMIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pasnena

Koxa
3JIeMEHTAa

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHUPA

1.1

1.2

1.3

Puszuka — Hayka O Ipupone. SIBieHus npPUPOABL.
dusnyeckue SBICHUA: MEXAHWYECKHE, TEILIOBBIE,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBEIC

@duznyeckne BenW4yuHbL. V3Mepenue  (uzmUecKux
BenuuuH.  Dusuueckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHay‘lHBIﬁ MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHWIKCHUC T'HIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HA0I0IaEMOTO SIBJICHUS

1.4

Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

1.5

[IpakTuyeckune pabOTHI:

H#HH##Par###l13mepeHne pacCTOSHUM.
#HH##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#HH##Par###0OnpeneneHue pa3MepoB MaJIbIX TeJl.
###Par##13mepenne  TemmepaTypsl TpU  TTOMOIIH

JKAJIKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIECTBA

2.1

2.2

2.3

#H#HPar###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX
pazMepbl.  OnbITBI,  JTOKa3bIBAIOLIUE  JAMCKPETHOE
CTPOEHHE BEILIECTBA

#H##Par###/lpokenne  dactur  BemectBa.  CBs3b
CKOPOCTH  JABW)KEHHS  YacTHI] C  TeMIepaTypoi.
BpoyHoBckoe nBmxenue, 1uddysus

B3aumojeiicTBue YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAaHHUE

2.4

###Par### ArperaTuple COCTOSIHHS BEIIECTBA: CTPOCHUE
ra3oB, >KHJKOCTEH M TBEPABIX (KPUCTAJUTMUECKUX) TEIl.
B3anmocCBs3b MeEXy CBOWCTBAMU BEIIECTB B Pa3HBIX

aArperaTHbIX COCTOSIHUAX W HX ATOMHO-MOJICKYJISIPHBIM




CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[TpakTuyeckue paboOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 #HHPar###OnpITBl 1O  HAOMIOJNEHUIO  TETUIOBOTO

pacuIMpeHusi ra3oB.
#HHHPar###ONBITEL 10 OOHAPYKEHUIO JIEHCTBUS CHII

MOJICKYJIIPHOI'O ITPUTAXKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

3.1

MexaHuueckoe JABHXCHHUC. PaBHOMepHOC u

HEPaBHOMEPHOE JIBUKECHHUE

3.2

#HH##Par###CropocTs. Cpenusis CKOPOCTh npu
HEPAaBHOMEPHOM JIBIDKCHHH. Pacyér myTum u BpeMeHH

JABUXXCHUA

3.3

SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
TeJ KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS TEll.

Macca kak MCpa HHCPTHOCTH TECJIa

3.4

#H#Par### ImotHocTe BemecTBa. CBA3b IUIOTHOCTH C

KOJIMYCCTBOM MOJICKYJI B CIMHUILIC 00BéMa BEIICCTBA

3.5

Cuita KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBIO AUHAMOMETPA
#H#Par###sIBienue Tarorenns m cwia Tsokectu. Cuiia

TSKECTU Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh

3.8

3.9

3.10

Cuna Tpenusi. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOSI.

TpeHune B npupoie U TEXHUKE

#HH#Par###Crnoxxenue cuil, HaNpaBiICHHBIX IO OJHOU

npsiMoil. PaBHOAEHCTBYIOIAs CUIT

[TpakTudeckue pabOTHI:

OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JBMKCHHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUIECKOTO
aBToMOoOWIT W Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa Io
HAKJIOHHOW  iockocTH.  OrmpeneneHue  MIOTHOCTH

TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE




3.11

3.12

3aBHCHUMOCTh pacTshKeHUs (AedopMaruu) MmpyXHHBI OT
NPUIIOKEHHONM  criibl.  OMBITBL, JIE€MOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Tejla U

XapaKTepa COImpruKacarommnuxcs 1moB CpXHOCTeﬁ

dusnuecKue SBICHUS B IPUPOAE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW U HEXWBOU IPUPOJE,

I[Cf/iCTBI/IC CUJIbI TPCHUA B ITPUPOAEC U TEXHUKE

TexHuueckue yCTpouCTBa: TMHAMOMETP, MOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJL, )XKUJKOCTEN 1 TA30B

4.1

4.2

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS

I[aBJ'ICHI/Ie rasa. 3aBUCUMOCTh JaBJICHHA I'a3a OT O6’béMa,

TEMIIEpaTypbl

4.3

4.4

Hepenaqa JaBJICHUA TBépZII:IMI/I TCJIaMHU, XUAKOCTAMU U
razamu. 3akoH Ilackans. [TneBMaTHUYecKkre MalTiHEI
3aBHCHMOCTD JaBJICHHUA  JKHAKOCTU oT FJIYGI/IHI)I.

I'unpocratuueckuii napagokc. CooOmIarmuecs cocy/bl.

FI/IIlpaBJII/I‘-IGCKI/IG MEXaHU3MbI

4.5

4.6

AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
CYLIECTBOBaHMs BO3IYIIHOM oOojouku 3emiu. OnbIT
Toppuuennu. 3aBUCHUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

W3mepenune armocdepHoro npaeneHus. [Ipubopsl ans

HU3MEPEHHS aTMOC(EPHOTO JTABIICHUS

4.7

JleficTBue KUAKOCTM M Ta3a Ha NOTPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

IInaBanwue Ten. Bo3nyxomnnaBanue

4.9

[TpakTudeckue paboTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
o0béMa TOTPYKEHHONH B JKUIKOCTH YacTH TeJja.
OnpeneneHrie BHITAIKUBAIOIIEH CUJIbI, JEHCTBYIOMIEH Ha
TEJO0, MOTPY’)KEHHOE B KUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OMBITHI,

JEMOHCTPHUPYIOUINE  3aBUCUMOCTb  BBITAJIKUBAIOLICH




CHJIBI, JACUCTBYIOIIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPYKEHHOW B KMAKOCTh YacTH TeJla U OT IJIOTHOCTH
skuakoctu.  KoHcTpyupoBanue — apeoMmerpa  WIH

KOHCTPYUpOBaHUE  JIOAKM W  ompeneieHue  eé

rpy30M0ABEMHOCTH

@dwusnyeckue  SBICHUS B MPUPOJE:  BIUSHUC
4.10 aTMOC(hEepHOTO0 JaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUe

pBIO

TexHUYECKHEe YCTPOWCTBA: COOOINAIONIMECS COCY/IbI,
411 YCTPOHCTBO BOAONPOBOJA, THAPABINYECKUNA Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcoC,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

51 Mexanndeckas pabora
52 Mexanuveckasi MOIIIHOCTD
5 3 [IpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS
' I0CKOCTh. [IpaBuiio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadduumenr
5.5 MOJIE3HOTO JecTBUS MEXaHHU3MOB. [Tpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHast SHEPTUM TEJA, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5 g [Tonnass mexaHuueckass dSHEpPrus. 3aKOH H3MEHEHHS U
' COXPaHEHUS MEXaHHUUECKOW YHEPTHH
[TpakTudeckue paboThI:
###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU
£ g PaBHOMEPHOM JBM)KCHHH Tella [0 TOPHU30HTAILHOMN
' noBepxHocTu. MccnemoBaHue yCIOBHM  paBHOBECHS
ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
W3ydeHne 3aKkoHa COXpaHEHHsI MEXaHUYECKOW YHEPTHH
®dwusnyeckue SBICHUS B MPUPOJE: pHIYard B Tele
5.10
yeJioBeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJABUXHBIA U
5.11 HEMOJIBIKHBIA OJIOKU, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY




8 KUIACC

Kon
Kox siiemenTa IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA
pasjiena
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHSI MOJICKYJIIPHO-KHHETUYECKONH TEOpHU
6.1 cTpoeHus BeliecTBa. Macca u pasmepbl MojeKyis. OIbITHI,
' MOJITBEP K IAI0IIHE OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
6.2 Mopnenu TBEPAOTO, XUAKOTO U Ta3000pa3HOTO COCTOSHUUN
' BenlectBa. Kpucrannuueckue u amopHble Tena
6.3 OObsicHEHHE CBOWCTB T'a30B, >KUJKOCTEH M TBEPIBIX TEN Ha
' OCHOBE TIOJIO’KEHUH MOJIEKYJIIPHOKUHETHUECKON TeOpUn
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacHIMPEHHUE U CKATHE
6.6 Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEILIOBOTO
' JIBUKEHUS YaCTHI]
6.7 Buytpennsas osHeprusi. CrnocoObl HM3MEHEHHs] BHYTpPEHHEH
' SHEPIUu: Terjionepeaaya U CoBepiIeHre padoThl
6 68 Bunsl  Teruomepenaud:  TEIUIONPOBOJHOCTh,  KOHBEKIIHSA,
' U3Iy4deHue
6.9 KonmgecTBo TeruoTel. Y aenpHas TETIOEMKOCTh BEIIECTBA
TennooOMeH U TEMJI0BOE paBHOBECHE. YPaBHEHUE TEIJIOBOTO
6.10
OanaHca
611 [InaBneHne ¥ OTBeplIEBaHUE KPHUCTAUIMYECKUX BEIIECTB.
. VY nenpHas TEoTa MIaBIeHUs
[TapooOpa3zoBanne u koHzaeHcauus. Mcmapenue. Kunenwe.
6.12 VYienbHas ~ TemioTa  MapooOpa3oBaHHsS.  3aBUCHUMOCTH
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxxnocTh Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHMsI
[Tpunuuner pabotel TerioBbix asurareneit KIIJ[ TemmoBoro
6.15 nBurarens. TemnoBble JBHUraTelid W 3alllUTa OKPYKAOIIEH
cpezbl
6.16 3aKOH COXpAaHECHHS W TPEBPAIIEHUS HSHEPTUHM B TEIUIOBBIX




nporeccax

6.17

6.18

[TpakTrueckue pabOTHI:

#HHHPar#H##ONBITEL 10 OOHAPYKEHUIO  JIEHCTBUS  CHII
MOJIEKYJISIPHOTO MIPUTSKECHUSI.

#H##Par###OnbITHI IO BRIPAIIMBAHUIO KPUCTAILIOB ITOBAPESHHOM
COJIM WJIM caxapa.

#HH#Par###OnpITel 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, )KUJAKOCTEW U TBEPABIX TEJ.

###Par###OnpenencHue JaBiICHUS BO3Ayxa B  OallIoHE
HIMPUIA.

HHHPar###OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh
JaBJICHUs BO3JyXa OT €ro o0béMa M HarpeBaHUs WIH
OXJIAXKICHHUSI.

###Par###IpoBepka THNOTE3bl JIMHCHHOW  3aBHCHUMOCTH
JUTMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMIIepaTyphl.

#H##Par###Ha0monenrne n3MeHeHUsl BHYTPEHHEH SHEPTUU Tesa
B pe3yJibTaTe TeIyIonepeaayu U paboThl BHEUTHUX CHUIL.
###Par#t#lccnenoBanue  sSBIEHUS  TEIUIOOOMEHa  TIpH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
###Par##0npeneneHne KOIMYECTBA TEIUIOTHI, MOIYYEHHOIO
BOJIOM TMpU TEMIOOOMEHE C HarpeThiM MEeTaNTnYeCKUM
[UIHH]IPOM.

###Par#H#Onpenenenue yaelbHON TEMI0EMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpoliecca UCTIapeHus.
###Par##OnpeneneHne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

#HH#Par###Onpenenenue yaeabHON TEIUIOTHI IIaBICHUS JIbAA.

@usnyecKue SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KalWUISPHBIE SBJIEHUS B MPHUPOAE, KPUCTAIUIBI B MPUPOAE,
uznyuenue CoiHIa, 3aMep3aHre BOJIOEMOB, MOPCKHUE OpHU3bI;

o0Opa3oBaHHE pOChl, TYMaHa, UHEs, CHETa.

6.19

TexHnueckue yCTpOHCTBA: KaIHJUISIPBI, IIPUMEPBI
UCIOJIb30BAaHUSl ~ KPHUCTAIOB, JKUAKOCTHBI  TEpPMOMETP,
JAT4YUK TeMmIrepaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS [IOMOB,

TUTPOMETPHI, TICUXPOMETp, NapoBas TypOWHa, JBUTATENb




BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpusanus Ten. [[Ba posia aIeKTpUIecKuX 3apsiioB
B3aumoneiictBue  3apsikeHHbIX — Teln.  3akoH — KyioHa
7.2 (3aBHCUMOCTh CHJIBI B3aMMOJEHCTBUS 3apsHKEHHBIX TEl OT
BEJIMYMHBI 3aPs/I0B U PACCTOSHUS MEXKTY TeJIaMU)
OnekTpuueckoe nojie. Hanpssk€HHOCT 3JIEKTPUUYECKOTO TOJIA.
7.3 [IpuHIMIT ~ Cynepmo3uiuM  JJICKTPUUECKUX  Tojied  (Ha
KaueCTBEHHOM ypPOBHE)
Hocurenu  snexTpudeckux  3apszoB. DneMeHTapHbIN
7.4 anekTpuueckuii 3apsan. Crpoenue artoma. IIpoBogHuku u
JUBIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
26 DNEeKTpUUECKU TOK. Ycenosus CYILLIECTBOBAHUSA
' AIIEKTPUYECKOr0 TOKa. MICTOYHMKYN OCTOSIHHOTO TOKA
24 JleficTBUSI DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
- Onektpuueckas  nenb. Cuna  Toka.  DIEKTpUUECKOE
' HanpsbKEeHNe
29 ConpoTuBieHHE TNPOBOJHUKA. YIENbHOE CONPOTHBIICHUE
' BElIECTBA
7.10 3akoH OMa aJ1s yJacTKa e
ITocnenoBarenpHOE " NapajuIeIbHOE COEIMHEHHE
7.11
IIPOBOJHUKOB
PabGoTa ® MOUTHOCTH AMEKTPUYECKOTO TOKA. 3akoH J[koyns —
7.12
Jlenna
13 DNEeKTpUYECcKHe LU U MOTPEOUTENH AIEKTPUIECKON SHEPTUU
- B ObITy. KOopoTkoe 3aMbikaHue
[TocrossHHbie  MarHuTHl.  B3auMopnelcTBME  MOCTOSTHHBIX
7.14
MarHuToB
MarauTtHoe mosne. MarHuTHOe mojie 3eMiu U €ro 3HauyeHue
7.15
JUTS )KW3HU Ha 3emie
7.16 OmbiT Opcrema. MarHuTHOE TOJE DJIEKTPUYECKOTO TOKA.




IIpuMeHeHne 37EKTPOMArHuTOB B TEXHUKE

JlelicTBM€ MArHMUTHOTO TIOJSl Ha TMPOBOJHUK C TOKOM.

OJNeKTpOoABUTaTENIb  MOCTOSSHHOTO  ToKa. Mcmosb3oBaHue

o JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHcHopTe
218 Onbitel @apaned. SIBlieHHE HIEKTPOMATHUTHOM WMHJIIYKIIUH.
' IIpaBuno Jlenna
OnekrporerHepatop. CmocoObl TONyYEHUS DIEKTPHUSCKON
7.19 SHEPTrUu. DJIEKTPOCTAHLMU HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIrUu
[TpakTuyeckune paboOTHI:
OnbITH IO HAOIOACHUIO STIEKTPU3AIUH TNl MHAYKIHEH U PU
CONPUKOCHOBEHUHU.
HccnepoBanue  A€MCTBUS — AJNEKTPUYECKOTO  MOJIA  HA
MIPOBOJIHUKY U TUDJICKTPUKH.
COopka W TmpoBepka pabOTHI  AICKTPUUYSCKON  IENU
MIOCTOSIHHOT'O TOKa.
W3mepenne u peryampoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HaPsHKEHUSI.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HJIYIIETO 4Yepe3
pPE3UCTOP, OT CONPOTUBIIEHUSI PE3UCTOpPA W HAIPSIKEHUS HA
pe3ucTope.
7.20 OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO

CONMPOTUBIIEHUS NPOBOJHMKA OT €ro JJIWHbI, IUIOIIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

IIpoBepka  mpaBuia  CJIOXKEHMS  HANpsDKEHUH — TIpHU
MoCJIeI0BaTEIbHOM COEIMHEHUHU JBYX pe3ucTopoB. IIpoBepka
npaBwia JUIsl CWJIbI TOKa NpU MapajuieIbHOM COEIMHEHUU
pesuctopoB. OmpeneneHue padOTh JIEKTPUUYECKOTO TOKA,
uayumiero  depes  pesucrop.  OmnpeneneHue  MOLIHOCTH
AIIEKTPUYECKOTO  TOKAa,  BBIACNSIEMOM  HA  pPE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYLIEro yepe3
JaMIo4Ky, OT HampsbkeHuss Ha Hel. Onpenenenue KITJI
Harpesatend. lccienoBaHue MarHMTHOTO B3aMMOJEHCTBHS

IOCTOSHHBIX Mar"HuToOB. HSy‘IeHI/IC Mar"gsuTHOI'O 10JI4A




MOCTOSIHHBIX MarHUTOB MpPHU MX OOBEIMHEHUH U pa3eiCHUU.
HccnenoBanue NeHCTBUS MIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpesiky. OnbIThl, JAEMOHCTPUPYIOLIUE 3aBHCHUMOCTb CHJIbI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBjeHUs TOKa B Karymke. V3ydeHue neucTBus
MarHMTHOI'O IOJISl Ha MPOBOJHUK ¢ TOKOM. KoHCTpyupoBaHue
U u3ydeHue paboTwl anekrpoasuratens. Mamepenue KIIJ]
AJIEKTPOJIBUTaTeIbHON yCTaHOBKU. OMBITHI 110 UCCIEAOBAHUIO
ABJIGHUS ~ JJEKTPOMAarHUTHOM  MHAYKLUMU:  MCCIEAOBAHUE

W3MEHECHHI 3HAUYCHHUS U HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

duznyeckue SBICHUS B npupoac: SJCKTPUICCKUC ABJICHHA B

atMocdepe, IMEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHHUTHOE

e nosie 3emuu, Apeid MoNoCoB, poidb MArHUTHOTO IIOJIS JUIS
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHudeckue  yCTpPOWCTBA:  DJJIEKTPOCKON,  aMIEpPMETP,
BOJITMETP, PpEOCTAT, CYETUYUK DIJIEKTPUYECKOW DHEPIHUH,
79 AIIEKTPOOCBETUTENBHbIE pudopHI, HarpeBaTeybHbIE
. AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEAOXPAHUTEINH, JJIEKTPOMArHHUT, 3JIEKTPOJIBUTaTEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUIIACC
Kon
Kopx snemenra [TpoBepsieMble 37IEMEHTBI COIEePKaAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
Mexanunueckoe aBwxkeHue. MatepuanbHas Touka. Cucrema
81 oTcyéra
8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O ABIKEHUS
o 8.3 PaBHOMEpHOE MpsIMOTMHEIHOE TBHKCHHE
###Par#t#HepaBHomMepHOe IPSMOJINHEMHOE  JIBH)KCHHE.
8.4 CpenHsis 1 MTHOBEHHAs! CKOPOCTh Tejla NMPH HEPaBHOMEPHOM
JIBYOKCHUHT
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOJINHENHOE IBHKECHUE
8.6 #H#Par###Cro0onH0e naneuue. OnerTel I anuies




#H#Par###PaBHoMepHOE IBIXKEHHE IO OKPYKHOCTH. [lepuon u

8.7 yacTota oOpamieHus. JluHelHas © yrjoBas CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE
8.8 ITepssiii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH##Par### [puHIUIT Cynepo3UITuN CUIT
8.12 Cwia ynpyroctu. 3akoH ['yka
813 #H##Par###Cuna TpeHus: cWia TPEHHUS CKOJBKCHHUS, CHIIa
' TPEHWUSI IOKOSI, IPYTUE BUIBI TPEHUS
8.14 #H#Par###Cuna TSKECTH W 3aKOH BCEMHPHOTO TSATOTCHHS.
' YckopeHnre cBOOOAHOTO NaIeHUS
8.15 JBuxenue mianer Bokpyr Connua. IlepBas kocMuueckas
' CKopocTh. HeBecoMoCTh U meperpy3ku
8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
817 ###Par###PaBHoBecue TBEPIOro Tella C 3aKPEIUIEHHOW OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummynbca. MIMmyibsce cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 #HiHPar###PeakTUBHOE ABUKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.92 Pabora cun TsokecTH, ynpyroctd, TpeHus. CBs3b dSHEPrUM U
. paboThI
893 [TorennmanbHast SHEPTHS TeJNa, MOAHATOTO HaJ MOBEPXHOCTHIO
. 3emun
8.24 [ToreHnnanbpHas SHEPrUs CXKATON NPY>KUHbI
8.5 #Hi#Par###Kunernueckas sHeprus. TeopemMa 0 KUHETHYECKOMH
' SHEPTUU
8.26 ##HPar##3akoH coxpaHeHUsT MEXaHUYECKOW YHEPTUU
[TpakTudeckue paboTHI:
OrnpesiesieHre CpeIHEH CKOPOCTH CKONBXKEHHS OpycKa WU
8.7 JIBIDKEHHS [IapUKa MO HAKJIOHHOW TuiockocTH. OmpeneneHue

}’CKOpeHI/ISI TCJIa HpI/I paBHOyCKopeHHOM JOIBUXKXCHUHN 10
HaKJOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BpPEMEHH  IpHU




PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HauyallbHOH CKOPOCTH.
[TpoBepka THUIIOTE3BI: €CIIM NPU PAaBHOYCKOPEHHOM IBMKECHUH
0e3 HavaJIbHOW CKOPOCTH IMYTH OTHOCSTCS KaK psiJi HEYETHBIX
YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBHCHMOCTH CWJIBI TPEHHS CKOJIBKCHHS OT
CWJIBI HOpPMaJIbHOTO naBieHus. OmnpenencHue koddduimeHTta
TPEeHHUsI CKOJbXKeHUs. OnpenencHue KECTKOCTU TPYKUHBI.
Onpenenenue paboOThl CHIIBI TPEHHUST IPU PABHOMEPHOM
JNBW)KCHUW  Tela TI0  TOPU3OHTAJIBHOH  MOBEPXHOCTH.
Ornpenenenrie pabOThl CHIIBI YIPYTOCTH IPHU MOIBEME Ipy3a ¢

HUCII0JB30BaHHUECM HCIIOABHXXHOI'O U IIOABUXKHOI'O 0J10KOB

duznyeckue SBICHUS B npupoac: IpPUIUMBbBI W  OTJHUBBEI,

8.28 nBwxeHne  muaHeT COJIHEYHOM  CUCTEMBI, PEaKTUBHOE
JIBUDKEHUE KUBBIX OPTAaHU3MOB
8.9 TexHu4eckue yCcTpOMCTBa: CHUIAOMETP, NATYUKH IIOJIOKEHHUS,

pacCTodHuA U YCKOPCHUS, PaKCThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe ABHIKCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
9.9 MaremMaTtnyeckuii M TpPYKMHHBIM MasTHUKHU. [IpeBpamienue
' SHEPIUu MpH KoJeOaTeTbHOM JABHKEHUH
03 3aryxatomue  kojeOaHMs.  BbIHy)XJIeHHble  KoJeOaHus.
' Pe3zonanc
Mexannueckue BosHbL. (CBOWMCTBA MEXaHMUYECKHX  BOJIH.
94 [IpononpHBIE U TIONIEpEUHbIE BOJIHBL. [[1MHA BOJIHBI U CKOPOCTH
' e€ pacrpocTpaHeHHs. MexXxaHn4ecKre BOJIHBI B TBEPAOM TEIE,
CEHCMHYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 WHudpa3Byk u yapTpa3ByK
[TpakTiueckue paboThI:
Omnpenenenue 4aCTOTBI u nepuoaa Kosie0aHui
MaTeMaTHYeCKOTr0 MasiTHUKA.
9.7 OmnpezneneHre 4acTOThl M TEpUOJa KOJNeOaHUH MPYKHUHHOTO

MasiTHHKA
HccnenoBanue 3aBUCUMOCTH nepuozaa Kose0aHui

MOABCIICHHOI'O K HUTHU I'py3a OT AJIMHBI HHUTH. I/ICCJ'IG,Z[OBaHI/IC




9.8

9.9

3aBUCHUMOCTHU TIEpUO/a KOJeOaHUH MPYKMHHOTO MAasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCMMOCTH TepuoAa KoJieOaHu
I'py3a, NOABCUICHHOTO K HHUTH, OT MACChHI I'Py3a U JKECTKOCTH
npyxuHsl. 3Mepenne yckopeHusi CBOOOIHOTO MaIeHus

@dusuyeckre SBIECHUS B NPUPOJIE: BOCIPHUSATHE 3BYKOB
JKUBOTHBIMU, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, LIyHAMH,

9X0

Texnuueckue YCTPOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 OJEKTPOMarHuTHOE  MOJ€.  ODJIEKTPOMATHUTHBIE  BOJIHBIL.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [[kana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHass —npupojga cera. CKOpPOCTh — CBeTa.
' BonHoBEIE cBOMCTBa CBETA
10 [IpakTuyeckune pabOTHI:
10.4 N3y4yeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IIOMOILBIO
MOOUITBHOTO TenedoHa
105 dusnyeckue SBICHUS B NpPUpOJE: OHOJIOrHYEcKoe AeicTBHE
' BUJMMOTO, YIIbTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3IIy4EHU
108 TexHnyeckue ycTpoucTBa: UCIOIb30BAHUE MIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBOI CBSA3U
CBETOBGBIE ABJIEHUA
111 JIydeBas monens cBera. MicTouHMKM cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
11.3 Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)kKeHHUs CBETa
114 IIpenomiienne cBera. 3akoH mpenomieHus cBera. [lonHoe
' BHYTpPEHHEE OTpakeHUE CBETa
11 11.5 JIvnza. Xop y4en B JIMH3E
11.6 Onrtuueckas cuctema ¢GoToanmapara, MUKpPOCKOIIa U TEJIECKOoma
117 'maz  kak  onTudeckas  cucremMa.  bimzopykocte U
' JAIIbHO30PKOCTh
118 Pasnoxxenne Oemoro cBera B crekTtp. OmnbiTel HbroToHa.
' CrnoxeHue CeKTpaabHBIX LBETOB. Jlucnepcus cBeTa
119 [TpakTuyeckue paboOTHI:

###Par###IccnenoBanne  3aBUCHUMOCTH  YIJla  OTPaKEHUS




CBETOBOTO JIy4a OT yIJIa MaJIeHusl.

###Par###13ydeHne xapakTepuCTUK H300payKeHUs IpeMeTa B
TUIOCKOM 3€pKaJie.

###Par###lccnenoBanne 3aBUCHMOCTH  yTjla TPEIOMIICHUS
CBETOBOTO Jy4ya OT yrIjla MaJeHHus Ha TPaHUIE «BO3AYyX —
CTEKIIO».

###HPar###1 lonyuenue U300paKeHHi c MTOMOIIBIO
COOMpAroNIeii JIMH3HI.

#H#Par###0Onpenenenue doKycHOTO paccTostHUS u
ONTUYECKOHN CHJIBI COOMPAFOIIEH JTMH3BI.

HHH#Par###OnbITHI 110 pa3IoKeHUIO OEJI0ro CBEeTa B CIIEKTP.
H#AHPar###OnbITEl IO BOCIPHUATHIO I[BETa MPEAMETOB MPH HX

HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI

®duznyeckue SIBICHUS B IpUupoAac: 3aTMCHUA Comnnua n .HYHBI,

11.10 [[BeTa TeJ, ONTHYECKUE sBJIICHUsS B arMocdepe (uBer HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue yCTpoICTBa: OYKH, IMEpPHUCKOIN, ¢oToamnmnapar,
' ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 OmneiTel Pezepdopna u mianerapHas Mojeiab atoMa. Mojenb
' aroma bopa
122 Hcnyckanne M 1OIJIOLIEHME cBeTa aroMoM. KBaHTHL
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
194 Crpoenune aTromMHOro sapa. HykinoHHas Mozienb aTOMHOTO spa.
. N3otonbr
PannoaktuBHble  mpeBpaumieHus.  llepuon  momypacmana
12 12,5
ATOMHBIX SIJEP
126 SAnepHple peakuuu. 3aKOHBl COXPAHEHHs 3apsAOBOIO U
' MacCcOBOI'0 YHCET
12.7 OHeprus CBS3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTtesa u geneHus saep. MCTOUHHMKHM SHEpruu
' Connua u 38€31
129 SAnepHas sHepreTuka. [[eficTBHE pagUOAKTUBHBIX HM3IyYECHHUU
' HAa J)KUBBIE OPTAHU3MBI
12.10 [TpakTuyeckue paboOTHI:




HaGnronenue CrijonIHbIX M IMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
HccnenoBanne TpPEeKOB: HW3MEPEHHWE DSHEPIMU YacTHUIIBI 10
TOPMO3HOMY IyTH (110 poTOrpadusm).

W3mepenne paaroakTuBHOro GhoHa

dusuyeckue  ABIEHUS B IPHUPOJE: €CTECTBEHHBIN

1211 panMOaKTUBHBIA (OH, KOCMHUYECKHE Iy4YH, pPaaHOaKTHBHOE

' U3JIy4eHUe NIPUPOIHBIX MUHEPAJIOB, JEHCTBUE PaMOaKTUBHBIX
U3JIy4YeHUN Ha OPraHU3M YeJIOBEKa

1913 TexHHYeCKHEe YCTPOMCTBA: CIIEKTPOCKON, WHIAWBUAYaJIbHBIN

JIO3UMETp, KaMepa Buibcona

IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM [IPOI'PAMMBI
OCHOBHOTI'O OBLIEI'O OBPA3OBAHMUS

Kon
NMpoBepPsiEMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHMS OCHOBHON 00pa30BaTe/IbHOM NPOrpPaMMbl OCHOBHOIO 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (U3MKK B HAy4HOHM KapTHHE MHpa; CcHOPMHPOBAHHOCTH
0a30BbIX TPEACTABICHUN O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBJICHHI
MIPUPOJIBI, O PO IKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yIoliei ponu Gpusnku
B Pa3BUTHU ECTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00 HSBOJIOIUHU
(bu3NUecKUX 3HAHUW W WX POJH B LEIOCTHOW €CTeCTBEHHOHAYYHOW KapTHHE
MHpa, O BKJIaJI€ POCCUUCKHUX U 3apyOEIKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH,

00BsICHEHHE MMPOLECCCOB OKPYKAOIICTO MHUPA, PA3BUTHC TCXHHUKU U TEXHOJIOT U

3HaHUsA O BHUAAX MaTepuu (BEIIECTBO M TMOJE), O IBM)KEHHH Kak crocooe
CYILLIECTBOBaHMSI MaTepuu, 00 AaTOMHO-MOJIEKYJSIPHOM TEOpUU CTPOEHUSs
BEIIECTBA, O (PU3MUECKOW CYUIHOCTH SIBICHUH NPUPOAbI (MEXaHHMYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHME pazinyarh SIBICHUS IO
ONMCAaHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOLINX
naHHoe (u3MyYecKoe SBJICHHE, YMEHHE DPACIlO3HABaTh IMPOSBIECHUE H3YUYEHHBIX
¢Gu3NYecKUX SBJICHUH B OKPYXKAIOIIEM MHpE, BBIACNAS HX CYLIECTBEHHBIE

CBOMCTBa (IPU3HAKHU)

Brnagenue ocHOBaMM MOHATHITHOTO anmnapara U CUMBOJIUYECKOTO A3bIKa PU3UKU U
UCTOJb30BAaHUE WX JUIS peIIeHUs Y4eOHBIX 3ajau; YMEHHE XapaKTephU30BaTb
CBOMCTBa Tel, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCTIONB3YS (yHIaMEHTabHbIE

1 OMIIMPHUYCCKUC 3aKOHBI




YMeHune onmmchIBaTh HN3YUCHHBIC CBOMCTBA TE€I U (I)I/I?)I/I‘-IGCKI/IC SAIBJICHUS, UCTIOJIB3YS

(bI/ISI/ILIeCKI/Ie BCJIIMYHUHBI

Brnanenne ocHOBaMM METONOB HAy4HOTO IIO3HAHUS C YYETOM COOJIIOICHUS
npaBuiI 0€30MMacHOro TpyAa: HaOMoieH!e (PU3NYECKHX SBICHUI:

YMEHHE CaMOCTOSITEIEHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JAHHOTO
Habopa 000pyI0BaHMS 110 MHCTPYKIIUH, ONMCHIBATh XOJ OIbITA U 3aIUCHIBAThH €TO
pe3ynbTaThl, (POPMYJINPOBATH BHIBOIHI;

NPOBEJCHUE TPSMBIX U KOCBEHHBIX M3MEPCHUH (DU3NYECKUX BEIMYMH: YMCHUE
IUIAHUPOBAaTh HM3MEPEHUs, CaMOCTOSTEIbHO COOMpPATh AKCIEPUMEHTAIBHYIO
YCTaHOBKY IO WHCTPYKIMH, BBIYUCIISATH 3HAYCHUC BEJIMYHMHBI U aHAIM3UPOBATH
NOJyYEHHbIE pe3yJbTaThl C YYETOM 3aJaHHOW IOTPEHIHOCTH pe3yJIbTaToB
U3MEPEHU;

NPOBECHNE HECIOKHBIX SKCIEPHUMEHTAIBHBIX HCCIIE0BAaHUN; CAMOCTOSATEIHLHO
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY W TIPOBOJIUTH HCCIEIOBAHUE IO
UHCTPYKIMH, MPEJCTABIISATh MOJYYCHHbIC 3aBUCHMOCTH (DU3UYECKUX BEIUYMH B
BUjie TaOmuI W TpauKOB, YYUTHIBATH MOTPEIIHOCTH, JENaTh BBIBOIBI II0

pe3yJibTaTaM UCCIIEA0BaHUS

[Tonnmanue xapakTepHbIX CBOMCTB (PM3MUYECKUX MOAeel (MaTrepuaibHas TOYKa,
a0COJIIOTHO TBEPJOE TEJIO, MOJIEIH CTPOCHUS ra30B, KHUJIKOCTEH U TBEPIBIX Tel,
IUTaHEeTapHask MOJENb aroMma, HYKJIOHHash MOJENIb aTOMHOIO SiApa) U yMEHHue

NMPUMCHATH UX JJIA 00BSICHEHHS (bI/IBI/I‘leCKI/IX IMponeccoB

YMmeHne oOBICHATH (PU3NYECKHE MPOILIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJIATh NTPUYMHHO-CIIE/ICTBEHHbIE CBSI3U U CTPOUTH OOBSICHEHHE C ONOpOW Ha
U3y4YeHHbIE  CBOMCTBa  (U3MYECKUX  SIBICHUH,  (u3HUecKue  3aKOHBI,

3aKOHOMCPHOCTU U MOJCIIN

YMmeHnue pematb pacy€THele 3agaud (Ha Oase 2 — 3 ypaBHEHHH), HUCHOIB3YA
3aKOHBI M (OPMYJIbI, CBS3bIBaIOIIME (DU3MUYECKHE BEIUYMHBI, B YaCTHOCTH,
3alMChIBaTh KPAaTKOE YCIOBHE 3a/aud, BBIABIATH HEAOCTAIOIIME JaHHBIE,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NIl €€ pElIeHHUs, MCIOJIb30BaTh
CIPaBOYHbBIE [JaHHBIC, IPOBOJUTH pAcU€Thl M OLEHUBAThb PEATUCTUYHOCTD
MOJIy4YEHHOTO  3HAa4YeHUs  (U3NYECKOM  BEJIMYUHBI; YMEHHUE  OIpEAesiTh

PasMEPHOCTDb (I)I/I3I/I‘-ICCKOI7I BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMmenue XapaKTCPU30BaATh NPUHIHUIILI ﬂeﬁCTBHH TEXHHUYCCKUX YCTpOﬁCTB, B TOM
YHpClie OBITOBBIX HpI/I60pOB, 1 MMPOMBIINIJICHHBIX TCXHOJOTMYECKUX ITPOLECCOB IO
HUX OINHUCAHUIO, HUCIOJb3Yyd 3HAHHUA O CBOMCTBax (bI/I3I/ILIeCKI/IX SIBIICHUH U

HE0OXOoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH




10

11

YMeHne UCIoab30BaTh 3HAHUS O (1)PI31/I‘-ICCKI/IX SABJICHUAX B HOBCCHHGBHOﬁ JKHU3HU
Uil obecriedeHus 0€30MacHOCTH TMpU OOpalieHuu ¢ OBITOBBIMH NMPUOOpaMU U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3I0POBbSI M COOJIOJIEHUS HOPM
9KOJIOTUYECKOTO MOBENCHHS B OKPYKAIOIIEeH cpejie; TOHUMaHue HEOOXOJMMOCTH
NPUMEHEHHUS JIOCTHXKCHUH (HU3MKHM W TEXHOJIOTHMH Uil  PalHOHAIBLHOTO

IpUPOAOITIOJIb30BAHHA

OnpIT moucka, MpeoOpa3oBaHUS W TIpeACTaBieHUs HHGOpManUU (HU3HUECKOTO
coJiepKaHus c HCII0JIb30BAHNEM WH(HOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI; YMEHHE OIEHHBATh JOCTOBEPHOCTH MOIYYEHHONH MH(OpMalMU Ha
OCHOBE HMEIOIMXCS 3HAHUHM U JIONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
UCIONIb30BaTh TPU BBIMOJHEHHHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
nuTeparypy (U3N4YEeCKOTO COAEp)KaHUs, CIIPAaBOYHBIE MAaTEePHAaJIbl, PECYpChl CETH
WutepHer; BianeHue 0a30BBIMH HaBbIKAMU MpeoOpazoBaHus HHpoOpMamuu u3
OJTHOM 3HAKOBOM CHCTeMBI B [PYr'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
NMUCHbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HH(OPMALMU U3 HECKOJIBKUX

HCTOYHHUKOB

IHEPEYEHDB 2JIEMEHTOB COIAEPXKXAHUA, ITPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe ABM>keHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
' JIBKEHUS
PaBHOMepHOE U HepaBHOMepHOE ABMKeHUEe. CpeaHsist ckopocTb. PopMyiia Jyuist BBIYUCIIEHUS
1.2 cpenneii ckopoctu: V = S/t
PaBHOMEpHOE mpAMOIMHENHOE BH)KEHHE. 3aBUCHMOCTh KOOPJAWHATHI Tella OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSIMOJIUHENHOTO IBUKECHHUS:
1.3 () =x,+ut
I'paduku 3aBUCUMOCTH OT BPEMEHHM JUIsI MPOEKIMU CKOPOCTH, MPOEKLUHU MepeMeIeHHs,
MyTH, KOOPJUHATHI IPU PABHOMEPHOM TMPSMOJIMHEITHOM JIBHKCHHH
3aBHCHMOCTh KOOPJMHATHI T€NA OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO MPSMOIUHEHHOTO
JBUKEHUS:
14 i
Self) =vg, *f+ay* =
2
@opMyJbl Ul MPOEKIMH NIEPEMEILLIEHUS, IPOEKIIUN CKOPOCTH U MPOEKLIUU YCKOPEHUSI TIPU




1.5

1.6

PaBHOYCKOPEHHOM NPSAMOJIUHENHOM JABUKCHUU:

F2
s (D)=, -I+ax-3~
v ()=, +a,-t,
a. (f)=canst,

9 ol
2 2_5
Ury Uiy Sy

I'padyku 3aBUCUMOCTH OT BpPEMEHH MJsl MPOCKIMH YCKOPEHHS, IMPOEKIUH CKOPOCTH,
MIPOEKIINHU [TepeMEeIeHUs, KOOPIAUHATHI IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU
CBobonnoe maznenue. @OpMyIibl, OMUCHIBAIONINE CBOOOJHOE MAaJCHUE Tela MO BEPTHUKAIU
(IBW>KeHUE TeJda BHU3 WJIM BBEPX OTHOCHTENBHO MOBepxHOCTH 3emin). ['paduxu
3aBUCHUMOCTH OT BPEMEHM AJIsl MPOEKUUHN YCKOPEHHUS, MPOEKIHUH CKOPOCTH U KOOPAUHATHI

IpU cBOOOTHOM IaJIEHUH TeJla M0 BEPTUKAIN
CKOpoCTh paBHOMEPHOTO ABMKEHHMSI T€JIa 10 OKpY>KHOCTH. HanpaBieHne ckopocTH.
dopmyJia 17151 BBIYUCIEHUS CKOPOCTH YEpe3 pauyc OKPYKHOCTU U MEpUO] 0OpallieHus:

27R
V=TT

LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEIBHOIO YCKOPEHHUS.

CDopMyna AJI1 BBIYUCJIICHUA YCKOPCHUA:

d)opMlea, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_[eHI/I$IZ

V= ?

1.7

Macca. [InoTHOCTB BeliecTBa. d)opMyna JJI BBIYUCIICHUSA TTIIOTHOCTH

_m

P=%

1.8
1.9

1.10

Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHne Cuil
SBnenue unepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

—

F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI, HCﬁCTByIOIHCﬁ Ha TCJI0

111

B3anmopernicteue ten. Tperuit 3akon Herorona:




Fy y=-F_,

TpeHHe IIOKOSA U TPECHUEC CKOJIbXCHUS. d)opMyna IJIs1 BBIYUCIICHHUA MOAYJIA CHIIBI TPCHHA

CKOJIbKCHUA .
1.12 Fo=u-N

Hlebopmarust Tena. Ynpyrue U Heynpyrue nedopmanuu. 3aKoH YIpyrou aedopmaruu

(3akon I'yka):

113 F=k-Al

BCGMI/IpHOC TAroTeHHEe. 3aKOH BCEMHUPHOI'O TATOTCHUA:
FocG. my -i}}:
R:
1.14 Cuna 1spkecTd. Y CKOpeHHE CBOOOIHOTO TAICHHMS.
®dopmyiia 17151 BBIYUCIIEHUS CUIIBI TSHKECTH BOJIM3M oBepxHOcTH 3emiu: F = mg.
JBuxenue nmianet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs u
Heperpy3Ku
Nmnysbe Tena — BeKTopHast pu3nyeckasi BeIMUUHA.
1.15 pP=mo

I/IMHYJ'IBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'ILC CHIJIBI

3akoH COXpaHCHUA UMITYJIbCa JJIA 33.MKHYTOI>’I CUCTEMBI TCII:
1.16 D=1+, U, =const

PeaxkTnBHOE ABMKEHIE

Mexanundeckas padora. @opmyra 1Jisi BEIYUCICHHS PaOOThI CUJTBI:

A=Fscosct
MexaHndeckasi MOIIIHOCTb:
1.17

nv=24
r

118 Kunernueckas u IMOTCHIHAJIbHAasA SHEPIUsl. CDopMyna JJIs1 BBIYMCJICHUS KHHETHUYCCKOM

SHEpPTUu:




}JEJE
By

Teopema o kuHeTnyeckou sHeprun. opmysia aJisi BEBIYUCICHUS MOTCHIIMATBHON SHEPTUU

TeJa, MOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanndeckas OHEPIu-i:

E=E,+E,

1.19 .
3aKoH COXpaHCHHA MEXAHUYCCKON SHCPIrUuu. CDOpMy.]'Ia JJIA 3aKOHA COXpAaHCHUA

MEXaHUYECKOM 3HEpPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHne MeXaHM4ECKON PHEPIUH NIPH HATMYUH CUJIBI TPEHUS.
IIpocTeie MeXaHU3MBI. «30JI0TOE IIPABUIIO» MEXAHUKH.

Peryar. Moment cubl: M - FI.

Ycnosue PaBHOBCCH:A pblyara:

M +M, +..=0

[ToasuxubIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThIx MEXaHU3MOB,

1.20

n= Anonesnas

Aaarpaqecam "

JlaBiieHune TBEPAOTO TENa.

cDOpMy.]'IEl JJIA BBIYUCIICHUA JaBJICHUSA TBép)lOFO TCIa:

_F
p_S'

191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuyeckoe AaBiieHUEe BHYTPH SKUIKOCTH.

CDOpMYJ'Ia JJId BBIYUCIICHUSA JABJICHUA BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc

3akoH ApXI/IMCILa. (I>opMyJ1a IJIg OIIPCACIICHUA BBITAJIKMBAIOIIEH CHIJIBI, ,[[CﬁCTByIOH.[Cﬁ Ha

TEJII0, HorpyméHHoe B XXUIKOCTh UJIH I'a3:

1.23
F_j‘m. =pgV




VYcnosue nnaBanus Tena. IlnaBanue CYZA0B 1 BO3AYXOIJIAaBAHUC

1.24

1.25

1.26

1.27

Mexanuueckue KojeOaHHs. AMIUIMTYJa, NEpuo] M yactoTa Konebanuil. Dopmyna,

CBsA3LIBaroIas 4aCToOTy U IIEPUO[] KOJIeOaHMii:

MaremaTrueckuii U Npy>KUHHBIN MasTHUKH. [IpeBpaienne >Hepruu mnpu KosedareabHOM

JIBIDKECHUU
3aryxatomue kojiebanus. BeinyxneHHbie kKonebanus. Pezonanc

MexaHndeckrue BOJIHBI. HpOI[OJ'IBHBIC H IOIICPCUYHBLIC BOJIHBI. Z[J'II/IHa BOJIHBI U CKOPOCTb

pacnpocTpaHeHUs BOJIHBI:

L=v-T

1.28

1.29

3Byk. ['pomkocTh 1 BbicOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha I'pPaHULE JIBYX CpE.
NudpasByk u ynpTpa3Byk

IIpaxmuueckue pabomol

W3mepenue cpeqHeil IUIOTHOCTM BELIECTBA; apXUMEIOBOM CHIIbI, >KECTKOCTH MPYKHUHBI;
Kod(hdullMeHTa TPEHUS CKOJBXKEHHS; padOThl CUJIIBI TPEHHS, CUJIbl YNPYTrOCTH; CPEAHEU
CKOPOCTH JBUKEHHS OpyCKa MO HaKJIOHHOM IMJIOCKOCTH; YCKOPEHHUs OpycKa MpHU JIBUKEHUU
[0 HAKJIOHHOW TUIOCKOCTH; YacTOThI U MEpHoja KoleOaHWi MaTeMaTHUeCKOTO MAasTHHKA;
4acTOTHI U NepUoJia KoieOaHui MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha
pbldar; paboThl CHJIBI YIPYTOCTH NMPH MOAbEME Ipy3a C MOMOIIBIO HEMOJBUKHOTO 0JI0Ka,
paboThI CUIIBI YIIPYTOCTH IIPH MOABEME TPY3a C MOMOIIBIO TOIBUKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tea U OT
IUIOTHOCTU JKUAKOCTH; HE3aBHUCHUMOCTH BBITAJIKMBAIOIIEH CHUJIBI OT MacChl Tella; CHUJIbI
TPEHMS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOI'O JABJIEHHS U OT pOJa MOBEPXHOCTH; CHIIBI
YOPYrOCTH, BO3HUKAIOIIEH B MpYKHUHE, OT CTENEHU nAedopManuy NpYKUHBI; YCKOPEHUS
Opycka OT yrja HakJOHa HampaBifoLIel; nmepuojga (4acToThl) KoJeOaHUM HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; TIepruoja KoieOaHul MpyKUHHOTO MasTHHUKAa OT MaccChl rpy3a u
KECTKOCTU TPYXKHUHBI; HCCIEIOBAHME HE3aBUCUMOCTH Tepuoja KoJeOaHUl HHUTSIHOTO

MasATHHMKA OT Macchl Ipy3a. [IpoBepka yciioBHsl paBHOBECHS pblyara

1.30

1.31

Dusuueckue sA6/1eHUA 8 npupode: MMPpUMCEPHBI IBUKCHUA C pa3JIMYHBIMU CKOPOCTSAMU B JKUBOM
1 HEXHUBOM npupoae, }IefICTBPIe CHJIBI TPCHHUA B MPUPOAC WU TCEXHUKE, IIPHUIIMBBI U OTJIUBEIL,
ABHOKCHHUEC IIJIAHCT ConHeyHoOI CUCTCMbI, PCAKTHBHOC MABUXCHHUC JXUBLIX OpPraHU3MOB,
pbIdaru B T€JIC YC€JIOBEKA, BIUAHUC aTMOC(i)epHOFO JaBJICHHA HA JKUBO OpraHu3M, IIaBaAHUEC

pLI6, BOCIIpHUATUC 3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMru4YecKue BOJIHBI, YHAaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, HATYHUKU IMOJIOKCHHA, PACCTOSAHUA U YCKOPCHUA,

JTUHAMOMETp, TOMIIUITHAKH, PAKEThl, pblYar, TMOJABWKHBIA M HEMOABUKHBIN OJIOKH,




HAKJIOHHAS TUIOCKOCTb, MIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYBI, YCTPOMUCTBO
BOJIOTIPOBOJIA, THIPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM

HACOC, apeoMETP, IXO0JIOT, UCIIOIb30BAHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOpUU CTPOEHUs BellecTBa. Mojenu
2.1 TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSHUIM BeniecTBa. Kpucrammyeckue u amopQHbie
Tena
25 JIBrkeHre wvactul BemiecTBa. CBs3b CKOPOCTH JIBUXKEHMS 4YacTUI[ C TeMIlepaTypoil.
BpoyHoBckoe nBmxenue, uddys3us
2.3 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
2.4 TemoBoe pacumpeHne u cxaTue
2.5 TeroBoe paBHOBECHE
26 Buytpennsist sHeprus. Pabora m Temomnepenada Kak crnocoObl M3MEHEHUS BHYTPEHHEH
SHEeprun
2.7 Buns! Temonepeaayn: TeIUIONPOBOJHOCTh, KOHBEKIIHS, N3TyYCHNE
HarpeBanue u oxnaxaenue Ten. KonmuecTBo TeIUIoTh. Y IelibHAs TeIII0EMKOCTB!
28 =em(t,—t,)
Q=cmlt, -t
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MPOIECCcax. Y paBHEHUE TEIUIOBOTO OallaHca:
2.9 O+0,+..=0
Hcnapenne n xonaeHcanus. VM3MeHeHne BHYTPEHHEN DHEPIUM B IIPOLIECCE HUCIIAPEHUS U
2.10 KoHaeHcalmu. Kumenne sxuakocTu. Y aenbHas Termiorta napoodpasosanus: L = Q/m
211 BnaxxHocTs Bo3yxa
[InaBnenne u Kpucramauzanus. V3MeHeHuWe BHYTPEHHEH OSHEPruM INpH IUIABICHUU U
KpUCTaJUTU3aIUK. Y IeTbHAS TETUIOTa TUIABICHUS:
212 ) 0
m
)13 BHyTpeHHsIst SHeprus cropaHus TOIUIMBA. Y IeNibHAasl TEIJIOTa Cropanus Toruea: g = Q/m
2.14 [Tpununs! paboTs! TemoBbix apurarenei. KITJl teruioBoro apuratens
215 IIpaxmuyeckue pabomul

I/I3MepeHHe y,I[GJ'IBHOﬁ TEIUIOEMKOCTH METaJNIMYECKOTr 0 HUJInHApa, KOJINYECTBA TCIIJIOTHI,




MOJTyYEHHOTO BOJIOM KOMHATHOW TeMIlepaTypbl (PMKCHPOBAHHON MacChl, B KOTOPYIO OITyIIEH
HarpeTelii LWIMHIpP; KOJMYECTBA TEIUIOTHI, OTAAHHOIO HArpeTbiM LWIMHAPOM, IOCIE
OIyCKaHUs €ro B BOJAY KOMHATHOW TEMIIEPAaTypbl, OTHOCUTEJIBHOW BIIAKHOCTH BO3/YyXa;
YACIBHOM TEIUIOTHI IUIaBiIeHUs Jibaa. MccnenoBanue M3MEHEHHs TEMIIEPaTypbl BOABI IIPU
pPa3IMYHBIX YCJIOBMSX; SIBJICHHUS TEIUIOOOMEHA IPH CMEIIMBAHUM XOJOAHOW M Topsdel

BOJBI; IIpoHecCa UCIIapCHUA

Dusuueckue s61eHUs 8 npupode.‘ IIOBEPXHOCTHOC HATSXKCHUC M KAIIWUIAPHBIC SBJICHUSA B

2.16 MpUpoJie, KpUCTAIbl B mpupoje, uinydenue ColHila, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 00pa3zoBaHKE POCHI, TyMaHa, WHesl, CHeTa
Texuuueckue  ycmpoticmea:  KalWULSIPbl, TNPUMEpbl  HCIOJB30BAHUSA  KPUCTAJIIOB,
217 XKUJKOCTHBI TEPMOMETp, JATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, IBUTATE]Ib BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpuzanys Ten. [[Ba Buia 31eKTPUIECKUX 3apsiI0B
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHCHHSI JCKTPHUSCKOTO 3apsiia
34 Onektpuyeckoe noise. Hanpsx€HHOCTh 3nekTpuueckoro nois. IIpuHuun cyneprozunuu
' NEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snektpuyeckux 3apsgoB. JeHNCTBUE 3JIEKTPUYECKOTO MOJIST HA JJIEKTPUUYECKHUE
' 3apsnbl. [IpOBOAHUKH U JUAIEKTPUKU
[TocTostHHBIN  3nekTpuueckuil Tok. JleiicTBuA snekrpuyeckoro Toka. Cuia ToKa.
Hanpsixenne.
3.6 | =qg/t,U=Alq
DNEeKTpUUECKOEe COIPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma 151 ydactka snektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9

HapaJ'IJ'ICJ'ILHOe COCAMHCHUC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBJICHUA:

U=U;I=1+I;R=2.

2




CMenranHbIe COCAUHCHUA MPOBOAHNUKOB

Pabora u moutHOCTb 3nekTprueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoyins — Jlenna:
3.11 0= I*-R-t
312 OneiT Opcrena. MarHuTHOE MoOJi€ NPSIMOTO IMPOBOJHHMKA C TOKOM. JIMHMM MarHuWTHOMR
' WHIYKIAHA
3.13 MarHuTHOE 10JIe TIOCTOSIHHOT'O MarHuTa. B3anMoeiicTBre MOCTOSHHBIX MAaIrHUTOB
3.14 JIelicTBHE MarHUTHOTO I10JI1 HA IPOBOJAHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3aeKTpoMarHuTHON UHyKuuu. [lpasuino Jlenua
IIpaxmuueckue pabomul
N3mepenue 31eKTpUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA;
PpabOThI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHMKAIOIIETO B IMPOBOAHHUKE (PE3UCTOPHI,
3.16 JaMIIOYKa), OT HANpsOKEHWs Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTHU COIPOTUBIIEHHS OT
JUTMHBI IPOBOJIHUKA, TUIOIIAIU €T0 MONEPEYHOT0 CEYCHHS U YACTBbHOTO COIPOTHUBIICHHUSL.
[IpoBepka npaBuia Ajs 3JIEKTPUUECKOTO HANPSHKEHUS TP MTOCIEA0BATEIbHOM COEAMHEHUN
IIPOBOJIHUKOB; MpaBUiIa JJIS CUJIBI JEKTPHUUECKOTO TOKA MpH MapaieIbHOM COEAMHEHUH
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s61eHUs 8 npupooe. SIEKTPUUYECKHE SIBIEHUS B aTMocdepe, JEeKTPHUECTBO
3.17 YKUBBIX OPraHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, APEi] MOITFOCOB, PO MATHUTHOTO TOJIS JIJIs
KU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMeTp, BOJBTMETP, peocTar, CUYETUUK
318 ANEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETHTEIbHBIE  NPUOOPBl,  HarpeBaTeIbHbIC
' JIEKTPONpUOOPsl  (IpUMEpPHI),  IJEKTPUUYECKHE  MPEJOXPAHUTENIH,  AJIEKTPOMArHuT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. 11IKkana 371eKTpOMarHUTHRIX BOJTH
3.20 JlyueBast Mmojienb cBeta. [IpssMoTMHEHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxxeHHs cBera. [1nockoe 3epkano
3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA
3.23 Jucnepcus cBera
394 Jlunza. Xon nyueit B mun3ze. @okycHoe paccTosHue NuH3bL. Ontudeckas cuia JuH3bl: D =
' 1F
3.25 I'ma3 xak ontuueckas cucrema. Onrudeckue mpudopsI




IIpakmuyeckue pabomul
#H##Par###l13mMepenne ONTUYECKONW CHIIBI coOuparomeld JHH3bI; (OKYCHOTO PACCTOSTHUS

cobupatomieil JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpEAMETa U M300pakeHus, Korjaa

3.26 MPEAMET PACIIONOXKEH B TBOMHOM (OKYyCe), MOKa3aTes MPETOMIICHHS CTEKJIa.
#H#Par###lccnenoBanue cBoCTBa M300paXeHUs1, MOTYUYEHHOTO C MMOMOIIbIO coOMparoiei
JMH3BI;, U3MEHEHUsI (POKYCHOTO DPACCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBHCHUMOCTH YTIJIa
MPEJIOMIJICHHUSI CBETOBOTO JIy4a OT YIJIa TaJIeHHs HAa TPAHULE «BO3AYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmMenus ConHma u JIyHbI, 1BeTa Tel, ONTUYECKHE
' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaK)
3.28 Texuuueckue ycmpoticmea: 09Kd, IEPUCKOII, oToarnmapar, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBGBGIE SIBJIEHU A
4.1 PamnoaktuBHOCTE. Asb(a-, 6eta-, ramma-u3nydeHus. Peaknun anbga-u Oera-pacnaaa
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas Mmoaens atoma
4.3 CocraB atromHoOro sipa. M3oTomns
4.4 [lepuon nosiypacmaaa aTOMHBIX SIEP
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0OBOTO U MAaCCOBOTO YHCEI
Dusuueckue s61eHUs 8 NPUpode. eCTECTBEHHBIN PaIHMOaKTUBHBIN (POH, KOCMUYECKHE JIyYH,
4.6 pPaIMOAKTUBHOE M3JIYYCHUE TIPUPOTHBIX MHUHEPAIOB, JICHCTBUE PATUOAKTHBHBIX H3TYYCHHUN
Ha OpPTraHU3M YeloBeKa
47 Texuuueckue ycmpoticmea: CIEKTPOCKON, HHAWBUIYaIbHBIN T03UMETp, KaMepa BunbcoHa,

sIIepHasl SHEPreTHKA



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIN YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Teppikun .M., UBanoB A.U. AkumonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
» ®dusuka: 8- kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHUE, TepepadOTaHHOE
[Tepeimkun .M., IBanoB A.M. AxunronepHoe obmiectBo «M3narensctBo «IIpocBemieHnes
» ®usuka: 9-i kacc: 6a30BbId YPOBEHB: YUEOHUK; 3-€ U3jaHuE, TepepaboTaHHOe
[Teppimikua .M., I'yrauk E.M., iBanoB A.U. u ap. AkuironepHoe 00111eCTBO
«3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA
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