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12. PABOYAS TIPOI'PAMMA yue6Horo npeamera «®@u3znka»
MOSAICHUTEJIBHAS 3AITUCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusukay.

Conmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OPraHM3aLUI0 HM3y4eHUs (UMK Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme no (u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylibTaTaM  O0y4eHus, a  TakXKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHOHAYYHBIX yUEOHbIX NPEJAMETOB Ha YPOBHE OCHOBHOI'O 00I1IEr0 00pa3oBaHusl.

[IporpammMa 1o ¢u3ukKe ycTaHaBIMBAET pacHpeieseHHe ydyeOHOro marepuaia 1o rojiam
oOyueHus (o Kjaccam), IMpeajaraeT IMPUMEPHYIO I10CJIENOBATEIbHOCTh M3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA NPEAMETHOIO COJEpKaHWs U Yy4€Tre BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOLUM /ISl €CTECTBEHHOHAYYHbBIX YUY€OHBIX NPEAMETOB,
MOCKOJIbKY (pH3MuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHuerd U Qu3ndeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa M3 IVIaBHBIX 3aJa4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YPOBHE MIPEAINONAraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;

® UHTEPHPETUPOBATh JAaHHBIE W MCIIOJNb30BaThb HAy4yHBbIE JOKA3aTENIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenn u3yuyeHuss (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemeHnneM Komnernn MununcrepctBa npocsemienust Poccuiickont denepanun
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henun nzyvyenus pU3NKH:

e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;



e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHUE TPEACTABICHUN O poiu (PU3UKU I Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTH;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymielt mnpodeccuoHanbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTuxkeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHEe YMEHUH ONUCBIBATH M  OOBSACHATH (PUIWUYCCKUE SBICHUS C
MCIIOJIb30BAHUEM TMOJTYyYEHHBIX 3HAaHUH;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aa4 C HCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUW HAOMIOAATh TMPUPOJHBIC SIBICHUS U  BBIOJHATH  OIIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaHUEM
MU3MEPUTEIIbHBIX PUOOPOB;

e ocBoecHHE MNPUEMOB PabOThl ¢ HHPOpMAIUEl (U3MUECKOTO COJEP)KAaHUS, BKIHOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3HKH, aHalu3 U KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CcO cdepaMu mpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3UUECKOI HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, Y4WUTENb JI€JaeT BBHIOOpP MPOBEACHUs JaO0OPATOPHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIuXcsl, CIIUCKA SKCIEPUMEHTAIBHBIX
3a/laHui, IpeyiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Paznes 1. ®u3nka u €€ posib B NO3HAHMHN OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTeMa €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKu W3Yy4aroT Ipupony. EcrecTBeHHOHAY4HBIN
METOJ TMO3HaHMA: HaOIIOJeHHE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBHKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBsCHEHHEe HalmogaeMoro spieHus. Omnucanue
(bu3nUeCKUX SBICHUHA C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHn4yecKue, TEIIOBBIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. ®usnueckue NpudOOPHl U MpOLEAYypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

npubOpoM.

Jlabopamopnwvie padbomot u onvimel.

1. OmpeneneHue LEHBI JEICHHS IIKAIbI U3MEPUTEIBHOTO MpHOopa.



W3mepenne pacCcTOsTHUM.
N3mepenne o0bEMa )KUIKOCTH B TBEPOTO Tea.
Onpenenenue pasMepoOB MaJbIX TEN.
N3mepenne teMrepaTypbl NOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTuMKa
TEeMIIepaTyphl.
6. lIpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE THUIIOTE3bl: AAIBHOCTh IOJETA IAPUKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM OO0JIbILIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUS 0 CTPOEHUHU BelleCTBA.

Crpoenue BeliecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacTHI[ C TEMIIEpaTypoH.
bpoynosckoe nBuxenue, Aauddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpucTaTMYeCKUX) Teld. B3auMOCBsA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbix
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmronenue nuddy3un.

3. HaGmropenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAaHHEM YaCTHUIL

BELIECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. Orenka guamMerpa aToMa METOAOM PsIIOB (C UCIoJIb3oBaHueM (hoTorpaduwii).

2. OmbIThl IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMepHOe U HepaBHOMEpHOe JBmKeHHe. CKOpPOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpIUU. B3aummonelcTBHe Tel KaK MpUYMHA HU3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBA3b
MJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cwia Kak XapakTepucThka B3aumojencTBus Tten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ TOMOINBIO JWHAMOMETpa. SIBJIeHHE TATOTEHHS U cuia TsbkectH. Cuia
TSKECTU Ha JIpyrux IiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HampaBJI€HHBIX MO
onHOI npsimoil. PaBHozelicTBytomas cuit. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOTo IBU)KEHUS Tela.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBUYKEHHUS.

HabGnronenue siBeHUs HHEPITUU.

Habmronenne uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.

CpaBHEHME Macc MO B3aUMOJICUCTBUIO TEN.

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TPSIMOM.

JIaﬁopamopuble pabomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIIKEHHUS (IIapuUKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

2. Omnpenenenue cpemHeld CKOPOCTH CKOJBKECHHS Opycka WM MIapuKa 10 HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNa.
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4. OmnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) MpyKUHBI OT
MPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIIUXCS IOBEPXHOCTEMN.

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEHUA NaBieHus. Jlapienue ra3a. 3aBUCUMOCTD
JaBJIEHUs Tra3a oT 00béMa, Temmeparypsl. [lepenada naBineHust TBEPIBIMU TEIAMH, KHUIKOCTSIMU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuHbl. 3aBUCUMOCTDH JABIEHUS KUAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmarommpecs cocyabl. | 'mapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3AYLIHON
o6omoukn 3emiu. OmbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPaTyphl.

Ilepenada naBneHUs KUIKOCTBIO U ra3oM.
CooOmaromuecs cocyabl.
I'mppaBnnyeckuii npecc.
[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOUICH CHJIBI OT 00bEMa MOTrPYKEHHON dYacTH Tela M
IJIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
8. VYcinoBue IUIaBaHMsS TeN: IUIABAHME WM IIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.
Jlabopamopnuvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyKEHHOM B )KHMJIKOCTb
YacTH TeJa.
2. OmnpeneneHue BBITAJIKUBAIOLIEH CUJIbL, JEHCTBYIOIIEH HA TENO, MOTPYXKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI, JCHCTBYIOIIEH HA TEJIO B
JKUJKOCTH, OT MACCHI TeJa.
4. OMbIThI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUJIIBI, IEUCTBYIONIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUJIKOCTh YACTH Tela U OT TUIOTHOCTH
YKUJIKOCTH.
5. KoHcTpynmpoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHME JIOJKH U OIpPENEIECHUE €€
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexannueckast pabotra. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHas TUIOCKOCTh. I[IpaBuiio paBHOBecHus
pbiyara. [IpuMenenue mnpaBuia paBHOBecHs pblyara K OJOKY. «30JI0TOE€ MPaBUIIO» MEXaHUKU.
KIIJ] mpocThix MexaHu3MOB. [IpocThie MEXaHU3MEI B OBITY U TEXHUKE.

Mexanunueckast sHeprus. KuHeTnmdeckas W mNoTeHUHalibHas »Heprus. I[IpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimol.
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1. Ompenenenue paOOTBI CHJIBI TpPEHUS TpPU PABHOMEPHOM JBIDKCHHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. MUccnenoBanue ycioBui paBHOBECHS pblyara.
3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.
4. M3yyeHue 3aKOHA COXPAHECHUS MEXAaHUYECKOU dSHEPIUH.
8 KIIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHHMs BellecTBa. Macca
M pa3Mepbl aTOMOB U MOJEKyJI. OmbIThl, MNOATBEPXKIAIOIIME OCHOBHBIC ITOJIOKCHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucrammmueckue u
amop¢usble Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUIN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KaNWUIApHBIE siBlieHUs. TeruioBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMXKCHHS YacTHIIL.
Buytpennsis aHeprus. CrnocoObl HU3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepIteHre paboThl. BUIBI TeTUIONEpEIaun: TIIIONPOBOAHOCTh, KOHBEKITUS, H3TYICHHUE.

KonuuecTBo TEmIoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemmooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEpAEBaHHE KPHUCTAUIMYCCKUX
BEleCTB. YaenbHas Termsora muaBieHus. [lapooOpa3oBanue u konueHcanus. lcnapenue.
Kunenne. VYnaenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunnuner pabotel TeruioBbix aBurateneit KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENH U 3alIUTa OKpY>KaroUled Cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIEcCaXx.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
HaGmronenue nudoysuu.
Habmroienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
V3MmeHeHne AaBleHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.
Buns! Teruionepenaun.
OxnaxkJIeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGnronenne xkumnenus.
. HabmoieHue mocTostHCTBa TEMIIEPATyphI MPH TUIABIICHUH.
13. Mojenu TEeIIOBLIX IBUTaTENEH.
Jlabopamopuvie pabomul u onvimel.
OMnbITHI 10 OOHAPYKEHUIO ACHUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.
OnBITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIKICHHUS.
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6. IlpoBepka TrHUMOTE3bl JMHEWHONW 3aBUCHUMOCTH JJIMHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOnronenue u3MeHEHUs] BHYTPEHHEH PHEPIUM Tejla B pe3ysbTare TEIUIoNepeaauu u

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBICHHS TEMIOOOMEHA IPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJBI.

9. OmpezneneHue KOJIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHue OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanus Tenl. J[Ba pona 3JIEKTpHUUECKUX 3apsAloB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEWUCTBUS 3apSIKEHHBIX TE1 OT BEJIMYUHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nois. Ilpunuun cynepnozunuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpruyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpuueckuil 3apsan. CtpoeHue
aroma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

ONEeKTpUYeCKU TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTr0 TOKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOe, MarHUTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OIeKTpuuecKoe HampsbkeHue. ConpoTHBIECHUE
IPOBOJAHMKA. YJIEIIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma [uisi ydacTka LEMu.
[locnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3/IEKTPUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U MIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHUe.

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
MarnauTtHoe nosne 3eMJIM ¥ €0 3Ha4eHue A Ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTeNlb IIOCTOSSHHOro Toka. lcmonbp3oBaHue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneiter  @apagnes. SBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
Onektporedeparop. CrocoObl TOJYYEHHS JJIEKTPUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.
JIBa poJia aEeKTPUYECKUX 3aps0B M B3aNMOJEHCTBHE 3apsSyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsiI0B.
ITpOoBOAHMKY U TUAIIEKTPUKH.
MopennpoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
VcTOYHUKH TOCTOSIHHOTO TOKA.
JleficTBHS 2NEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30Bblii pa3psa.
. I3mepeHne Cuitbl TOKa aMIEPMETPOM.
. I3MepeHue 31eKTpUUECKOT0 HAMPSKEHHUS BOJIBTMETPOM.
. Peoctat u mara3uH cCOnpOTHBJICHUM.
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15. B3auMo el cTBrE MMOCTOSSHHBIX MArHUTOB.

16. MonennpoBaHHe HEBO3MOKHOCTH pPa3JeleHUs TOJ0COB MATHUTA.

17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHOe 1oJie TOKa. JJIEKTPOMArHmT.

20. JleiicTBME MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

21. DyeKTpOABUraTENb IOCTOSHHOTO TOKA.

22. UccnenoBanue BJIEHUS dJIEKTPOMAarHUTHOM MHIYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaIIpaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHS.

25. DaekTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomsl u onvimol.

OnbIThI 1O HAOTIOAEHUIO SJIEKTPU3ALUH TNl MHAYKLIUEH U PU COMTPUKOCHOBEHUU.

HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJISA HA IPOBOJHUKY U TUIJIEKTPUKH.

COopka u IpoBepKa padOTHI JEKTPHUIECKOH TSI ITOCTOSTHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYLIETO YEPe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3UCTOpa U HAPSLKEHMS Ha PE3UCTOpE.

7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO  CONPOTHUBIICHMS
IIPOBOJIHHKA OT €0 JUIMHBI, IIJIOMAU IONEPEYHOT0 CEYEHHS U MaTepHaIa.

8. IIpoBepka mpaBuia CIIOKEHUS HANPSIKEHUW IPU IOCIEI0BATEILHOM COEAMHEHUU
JIBYX P€3UCTOpPOB.

9. IIpoBepka npaBuiia Jyisi CUIbl TOKA P NapajuieIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH IEKTPUUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTU CHUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpshKeHUs
Ha Heu.

13. Onpenenenne KIIJ[ HarpeBaTens.

14. VccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. I3y4yeHre MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHUTOB TpU UX OOBEAMHEHUU H
pa3JeIeHuN.

16. MccnenoBanue AeMCTBUA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJACHCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. 3yueHue 1elcTBUsI MAarHUTHOIO MOJI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3ydeHue paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHOM YCTAaHOBKH.

21. OnpITBl MO HCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW HMHIYKLIHH: HCCIEIOBAaHHE
VW3MEHEHUH 3HAYEHNs U HaIlPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

oukwnNE

Pa3nes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOTO JBWKEHUs. PaBHOMepHOe mpsMOiMHENHOEe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeiiHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEpPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOIHHEHHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI
[Nanunes.



PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. IIpuniun
CYINIEPIIO3ULINH CHJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHMS, CHJIa TPEHHS
IIOKOsI, JPYTHUE BUBI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHSA. YCKOpEHHE CBOOOJHOTO TaCHHS.
JBmxenue 1aHer Bokpyr Connupa. IlepBas kocmmueckas ckopocts. Hesecomocts u
HIEepPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeIa
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

HNmnynec Tena. M3menenue umnynsca. Mmnynsc cunbl. 3aKOH COXPaHEHHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[TorennnanbpHas sHEprus cxartoi npyxunel. Kunernueckas sneprus. TeopemMa 0 KHHETUUECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JBUKEHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H U TPACKTOPHUH IBMXKEHHS OJHOTO M TOTO K€ TejJa OTHOCHUTEIBHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS MPSAMOJIMHEUHOTO IBHIKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHKCHHUSL.

5. HaOmoneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOnuHeTa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TENA U ACUCTBYIOLIEH Ha HErO CHIIBIL.

8. HalGmroneHue paBeHCTBa CUJI IPU B3aUMOAECHCTBUU TEN.

9. H3smenenue Beca Teia IpU YCKOPEHHOM JBUYKEHUU.

10. IIepenavya nmmysbsca Ipu B3aMMOIEHCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUU TE.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYIOM B3aUMOIEHCTBUM.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHHE MEXaHNYECKOW YHEPTUH NP JIBHKEHUU TeJla 0] IEHCTBUEM IIPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juisl pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOIO JBHUKCHHS
HIapHUKa WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla NP PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IIyTHM OTHOCSTCS KaK psI HEYETHBIX YHUCENI, TO COOTBETCTBYIOLIUE
MPOMEXKYTKHU BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAJbHOIO
JIaBJICHMS.



7. OmnpeneneHue Ko3PpPHUIUEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.

9. Ompenenenue pabOTBI CHJIBI TPEHHS TPH PABHOMEPHOM JIBIDKEHHUH Tella I10

TOPU30HTAIILHOM MOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YIPYrOCTH TPU MOABEME TIpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yuyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebarensHoe nmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
amuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKU. [IpeBpamieHue sHepruu mpu
K0JIe0aTEIIbHOM JIBFKEHUH.

3aryxaromue konebanus. BeinyxkneHnble koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbIe U onepeyHbie BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yJIbTpa3BYK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

PacnipocTpanenue npooabHBIX U MTONEPEUYHBIX BOJIH (HA MOJIETIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopnbte pabomot u onvimeol.

1. OmnpeneneHue 4acToThl U Ieproia KoieOaHU MaTeMaTHYeCKOro MasgTHHKA.

2. OmpezaeneHue 4acTOThI U MEpHOJa KOoJeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenmoBanue 3aBHUCHMOCTH TEpHOJa KOJeOAaHUMN MOABEIIEHHOTO K HHUTHU Tpy3a OT

JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHWW Tpy3a, MOJABEHIEHHOTO K HUTH, OT

Macchl Tpy3a.
6. OmnbITE, JIEMOHCTPUPYIOUINE 3aBHUCHUMOCTh IepHoJa KoJeOaHWW MPYKUHHOTO
MasTHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Pa3nen 10. DiieKTpOoMarHuTHoe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. lIkana 31eKTpoMarHuTHBIX BOJH. Vcronbp30BaHue 3J1€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoNCTBa NEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHNUS.

JlyueBasg monenb cBera. Mcrounuku cBera. lIpsMonuHeitHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaXeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonb30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

OUAWN e



Jlunza. Xox nmyuedt B nmH3ze. Omnrtuyeckas cucrema (oroanmapara, MUKPOCKONA U
Teneckona. ['ma3 kak onTudeckas cucreMa. biim3opykocTs U JaTbHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CliojkeHue CrieKTPpaIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOMparomei JuHse.

XoJ1 1ydeil B paccerBarollei JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10 Mogens riasa.

11. Pa3nosxeHnue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIy4a OT yrjla NaJeHusl.
2. H3yueHue xapakTepUCTUK U300paKEHHs MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIIEHHSI CBETOBOTO JIyda OT yIjla NaJeHUs Ha
TPAHUILIE «BO31YX—CTEKIIO».

[Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PacCTOSHUS M ONITHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU HMX HAONIONEHUHM Yepe3 I[BETOBbIE
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMa bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aunbda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnass momens aromuHoro sigpa. M3oromsl. PaagnoaktuBHbIE mpeBpamenus. Ilepuop
NOJIypacnasa aTOMHBIX sJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHBIX saep. CBsa3p macchl M dHepruu. Peakuum cuHTe3a u neneHus saep. Mcrounukn
sHeprun CosHIA U 3BE3 .

SAnepnas sHepreruka. JleiicTBUs paAOaKTUBHBIX U3JIyYEHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CrieKTphl pa3aMyHbIX T'a30B.

CnexTp Boaopo/a.

Habmroienue TpexkoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus u3iaydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

JIaﬁopamopubw pabdomwt u onvimol.

1. HaOGmoeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4eHHUs.

2. UccnenoBaHue TPEKOB: HM3MEPEHUE SHEPTUM YacTULBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

©CRENOUAWN R

Nowus

OV A WN e



[ToBTOpUTENBEHO-0000IIAOMINK ~ MOAYTh MpeIHAa3HAueH [UIsl CUCTeMaTH3alluk |
0000IIeHHUsT IPEMETHOTO COJIEPYKAHHS U OTIBITA JIESTSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCEro Kypca (pM3MKH, a TaKKe JUIsl MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY 10
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydyeHUHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NESITeIbHOCTH, Ha OCHOBE KOTOPBIX 0OeCneumBaeTcs JOCTIKCHHE NPEIAMETHBIX U
MeETanpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToOB o0y4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHASATPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJIOB WCCJICOBAHUsl SIBICHUUN
OPUPOABI Y TEXHHWKHU, OBJIAJICHHUE YMEHUSIMH OOBICHATh (DU3HUECKUE SIBJICHUS, MPUMEHSISA
NIOJTyYCHHBIC 3HAHUS, PEelIaTh 33aJ1a4d, B TOM YHCJIE KAUECTBCHHBIC U SKCIIEPUMEHTAIbHBIC.

[TpuHIMIHATHEHO AEATEIHPHOCTHBIA XapakTep JHaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00YYarONIUeCs BHIMOIHSIIOT 33J]aHUs, B KOTOPBIX UM MPEIaraeTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUECKUE SIBICHUS
B OKpYJKaroIIel MPUpPo/Ie U MOBCEIHEBHON YKU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBICHHUMA, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TCOPETHUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJEEe BaXXHBIX JIOCTI)KEHUH COBPEMECHHBIX TEXHOJIOTHH,
HapuMep, MPAKTHYECKOTO HCIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB JSHEPrHM Ha OCHOBE
3aKOHA MTPEBPAIICHUS H COXPAHCHHSI BCEX M3BECTHBIX BUIIOB SHEPTHUHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenne (U3MKKM HAa ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs HANpaBlIeHO Ha
JOCTHKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHbIX PE3yIbTaTOB.
B pesynprare wusyuyeHus GU3MKH Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus y

obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) maTpHOTHYECKOro0 BOCIIUTAHUS:

® - [POsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hn3nyeckoi
HayKH;

® - [[EHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

e 2) rpasKAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

® - TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKIECHHMU OOIECTBEHHO3HAUYUMBIXM ITUYECKHUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM PUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® - 0CO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMSA:

® - BOCIpUATHE ACTETUYECKUX KayecTB (PU3NYECKOW HAyKH: €€ rapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HIEHHOCTH HAYYHOI'0 NMO3HAHUSA:

® - OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

® - pa3BUTHE HAyYHOH JIF0OOO3HATEIBHOCTH, UHTEPECa K UCCIIE0BATENILCKOM NesITeIbHOCTH;

e 5) ¢popmupoBaHNs KYJAbTYPbI 310POBbS M IMOIHOHAIBHOIO 0J1ar0NOJIyYHs:

® - OCO3HaHME LEHHOCTH 0e30macHoro obpa3a *XHM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30IIaCHOrO TIOBEJCHUS Ha TpaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

e - cOpMHPOBAHHOCTh HaBbIKA peduIeKCUH, MPU3HAHUE CBOETr0O IpaBa Ha OIIMOKY U TaKOTo
e MpaBa y Jpyroro 4enoBeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:



® - aKTHBHOE y4YacCTHE B PEIICHUU MPAKTUYECKHX 3a/ad (B paMKaX ceMbd, 00pa3oBaTelbHOM
OpraHu3alyH, TOpoJa, Kpas) TEXHOJOTHYECKOH U  COIMAIbHOM HAIPaBICHHOCTH,
TPeOYIOIIMX B TOM YHCIIE M PU3NICCKUX 3HAHUN;

® - MHTEpEC K MPAKTHUYECKOMY U3YYCHHIO MTPOQPECCUl, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrH4eCKOro BOCIIUTAHUS:

e - OpHGHTalMs Ha NpPUMEHEHHUE (PU3MUYECKMX 3HAHUM IS PEIICHHS 3aJad B 001acTH
OKPYJKaIOIIEeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH HMX BO3MOJKHBIX TOCIEIACTBUN
JUISL OKPY>KArOIEeH CpeJibl;

® - OCO3HAHHUE IIO0ATHHOTO XapaKTepa IKOJIOTHICCKUX MPOOJIEM U ITyTEH UX PEIICHUS;

e 8) aganTauuM K M3MEHSIIOIIUMCS YCJIOBUAM COIMAJIbHON U MPUPOIHON Cpeabl:

e - TOTPeOHOCTh BO B3aMMOJICUCTBUM TP BBIMOJHEHUU WCCICIOBAHUNA M TPOCKTOB
(hu3HUYECKOI HAPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JPYTUX;

® - [IOBBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO ACATEIbHOCTD;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHWM, B TOM uucie (OpMyIupOBaTh HJIEH,
MOHSATHS, TUIIOTE3bI O (PU3HYECCKUX OOBEKTAX M SIBJICHUSIX;

e - 0co3HaHUE Je(PUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETCHTHOCTEH B 00JIACTH (U3UKH;

® - IUTAHWPOBAHHE CBOCTO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHUM;

® - CTpeMJICHUE aHAITM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

e - OIIGHKa CBOMUX JCHCTBHI C Yy4ETOM BIMSHHMS HAa OKPYXKAIOUIYIO Cpedy, BO3MOXKHBIX
IrI100aIbHBIX MOCICACTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHMsSI MpOrpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATEJbHbIE YHHUBEpCaJbHble YyueOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHblE YUeOHbIE IEHCTBHSI, PETYISATUBHbBIE YHUBEPCAJIbHbBIC YUeOHbIE IEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:
® BBIABIIATH U XapaKTEPU30BATh CYMIECCTBCHHBIC IPU3HAKN OOBEKTOB (SIBIICHUH ),
® YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAINN, OCHOBAHUS I O0OOIICHUS
Y CpaBHCHUS;
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOIEHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO-CIICJACTBEHHBIC CBS3H TP HM3YYCHHH (U3NYCCKUX SIBICHHA H
MIPOIIECCOB, JieJaTh BBIBOJBI C WCIOJIH30BAHUEM JICIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJTFOUeHU, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PM3UUECKUX BEITHUNH;
® CaMOCTOSATENbHO BbIOMpaTh crmoco0 pemieHus YyuyeOHOM  (u3mueckol 3amaun
(cpaBHEHHE HECKOJIBKUX BapHUaHTOB pEIIECHHUS, BBHIOOpP Hamboiee MOIXOJSAIIeTO C
Y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).
ba3zoBble ucciienoBare/ibCKue AeMCTBUA:
®  HCIIOJIB30BaTh BOIIPOCKHI KaK MUCCIIC0BATEIHCKUH HHCTPYMEHT TTO3HAHHUS;
® TIPOBOJIUTH TI0 CaMOCTOSITEIPHO COCTaBJICHHOMY TIUJIaHY ONBIT, HECJOKHBIN
(bUBUYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;
® OIEHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(POPMAIUIO, MOTYICHHYIO B XOJ€
WCCJICTOBAHMSI MITU DKCTIICPUMEHTA;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
HPOBEIEHHOTO HAOIIOACHUS, OIIBITA, UCCIIEOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JTJIbHEHIIee pa3BuTHE (PU3NYECKUX MPOIECCOB, & TAKKE
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

PatGora ¢ undopmaunmeii:

OPUMEHSTh Pa3IMYHbIE METO/bl, MHCTPYMEHTHI M 3allpOChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEIOKeHHON yueOHoM (hru3nyecKoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3THIHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHOpMaIH U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBHUA:

B XozAe oOCyXJeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAaEMOM TEMbI U BBICKA3bIBaTh UJEH,
HAaIleJICHHbIC Ha pEeIIeHUe 3a/1a4u U MMOAepKaHnue 01aroKenaTeaTbHOCTH OOICHHMS;
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHUAMH JPYIMX YYacTHUKOB JHMAJIOra,
00HapyXUBaTh pPa3IMn4YMe U CXOJCTBO MO3ULUII;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTABIATh  PE3yJbTaTbl  BBIIOJHEHHOTO  (M3UYECKOrO0  OIbITa
(3KCIIepUMeHTa, UCcCieI0BaHus, IIPOEKTA);

INOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHJHOW M WHAWBHUYaJbHOM pabOThHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckoi mpoOIeMsr,

IPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaTh JAECUCTBUS IO €€
JOCTHDKEHUIO: PacIpelesiaTh POIM, 00CYKAAaTh MPOLECCHl U Pe3ysIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4acTh PabOTHI, JOCTUras KaueCTBEHHOTO pe3yjbTara MO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBHUS C IPYTUMU YJI€HAMH KOMAaHJbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUAM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMIUX JIJIsl peIIeHus
(bu3nyecKuX 3HaAHMIA;

OPUEHTUPOBATbCSA B Pa3JIMUYHBIX MOAXOAAX MPUHATHS PEIICHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHHUH IPYIOi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alayd WU IJIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MpeAaraéMble BApUaHThl PELIEHUM;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlieHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U MpeuiaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh TPUYUHBI JIOCTHXKEHUS (HEIOCTM)KEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE€ B XOJ1 BBIOJHEHUS (PU3UUIECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;



OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce€0s1 Ha MECTO APYIOro YeJOBeKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HABaTh CBOE MpaBO Ha OMMOKY NpHU peuieHnH (U3NYECKUX 3aJad WIH B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTOJIb30BaTh TOHATHS: (U3MYECKUE ¢ XUMHYECKHE SIBIICHHS, HaOIIOJCHHUE,
OKCIEPUMEHT, MOJEINb, TUIOTE3a, CAUHULBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOoe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJMHEIHOE),  TpaeKTopus,
paBHOJICHCTBYOIIAs cuia, nedopMmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHMMOJCICTBHE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChbIO BpalleHMs, Iepefada JAaBJIeHUs TBEPIbIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, arMochepHoe JaBjieHue, IIaBaHue TeJl, MPeBpalleHus
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE PU3NYECKOE SBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM uucie (pU3MYecKue SIBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B XKUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHJIBI TPEHHS B MPHUPOJAE U
TEXHHUKE, BJIMSHUE aTMOC(EPHOTO AABJIEHUS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO,
pblYary B Tele YeloBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBIICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHHS, JaBIICHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIOIIAs CUJIa, MEXaHUYecKas pabdora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3((QHUIMEHT TIOJIe3HOT0 JeHCTBUsA
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHUS U €AMHUIIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBSA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMUMHY C JIPYTUMH BEIUYHMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
IpaBuia CIOXKEHHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUJIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOH HSHEpruu, IpH OSTOM JaBaTh CIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MAaTEMAaTHUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBIICHHS, MPOIECCHl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallui MpPaKTUKOOPUEHTHUPOBAHHOI'O XapakKTepa: BbIABIATH MPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHple 3agayd B 1-2 JeHCTBHA, HWCHONB3ysd 3aKOHBI M (POPMYIIBL,
CBs3bIBalOIIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJauu



3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYINIBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHbIC, HEOOXOAUMBIE AJIS PEIICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (hU3MUECKON BEIIMUHMHBI,
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh IMpPU MOMOIIM (PU3HUECKUX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumoresy), paszauyaTh M HMHTEPIPETUPOBATH IMOJTYYEHHBIH pe3yibTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, I€aTh BBIBOJKI 110 €TO PE3YJIbTaTaM;

IPOBOJIUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0XKEHUs, COOUpPaTh YCTAaHOBKY W3
NPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOIBL;
BBINOJIHATh IPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aaHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMYMHBI OT JIPYroil ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH ITyTH PaBHOMEPHO JIBHXKYILEIOCs
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TeJl, CUJIbl YIPYrOCTH OT YJJIMHEHMS MPYKUHBI, BHITAIKUBAIOLIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeIO,
yCIOBUH IJaBaHMS TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIEeNOBaHMSA, COOHMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cielysd MPeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJY4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pE3Y/IbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTU W TBEPAOro TeNa, CHJIa TPEHUS CKOJNbXKEHHUS, JaBJI€HUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENYys NPEIOKEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIMYUHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH Mpu paboTre ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;

yKa3blBaTh MPUHIMIBI JEHCTBUS MNPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIat0IIMecs COCy ibl, OapoMeTp, pblyar, MOJABUKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha HX ONMCaHHA (B TOM 4YHCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCHONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOTUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O TMpHUMepax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPaBHEHUS
Pas3IMYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJIAETCS TPOTUBOPEUNMBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;



UCIIOJIb30BaTh TIPH BBITIOJHEHUH YYEOHBIX 3a/laHuil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
buznyecKoro cojep)KaHus, CIPAaBOYHbIE MaTepUalibl, pecypchl ceTtu HHTepHer,
BIIQJICTh MpPHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpMAINK (PHU3UIECKOTO COJIEPKAHUS, B TOM YHCIE MyOJIUIHO JCNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WU YUeOHBIX UCCIIEIOBaHU, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPH BBIMIOJIHEHUU yYEOHBIX MPOCKTOB M MCCICIOBAHUHN pacIpenesaTh 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUHU C IMMOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBHITIOJIHEHUEM TIaHA
NEeHCTBUI, aJeKBAaTHO OIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YUUTHIBAsI MHECHUE OKPYKAIOLTUX.

K xoHuy oOyuenust B 8 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

MCIIOJIb30BaTh IOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIIMYECKHE M aMOp(HBIEe Tea,
HaCBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
JHEPrus, TEIUIOBOW JBUIATENb, dJIEMEHTAPHBIA NIEKTPUUECKUH 3apsill, DIEKTPUUIECKOE
1oJie, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSIHHBIM 3JIEKTPUUYECKUH TOK, MAarHUTHOE
1oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMPEHUE U C)KaTue, TeIuloneperada, TEIIOBOE
paBHOBECHE, CMAuMBAHMWE, KallWJULIPHBIC SBICHUSA, UCIApPEHUE, KOHACHCAIMs,
IUIaBJICHUE, KpUcTalu3anuss  (OTBepieBaHuE), KHAIIEHUE,  Terulonepenadya
(TEnIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOIO IOJII Ha MPOBOAHHK C TOKOM, AJIEKTPOMAarHUTHas
UHAYKIMS) 10 ONMCAHHMIO HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBIECHUHM B OKPY)KAIOILEM MHpE, B
TOM 4ucie (U3NYECKHe SBIEHUS B IPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUSI B TPUPOAE, KpPUCTAUIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJsie 3eMild, JIpeld MOIHCOB, pOJib MArHUTHOTO MOJS JUIS JKU3HU Ha
3emJie, OJMSPHOE CHUSHUE, MIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

OTNMCHIBATh U3yYEHHbIE CBOMCTBA T€l U (PU3NYECKHUE SBICHUS, UCIONB3YS (PU3NYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprus, KOJMWYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJe€lbHAas TEIUIOTa IUIABJIECHUSA, YAEHIbHAs TEIIOTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTEIbHASI BIAXKHOCTh BO3/yXa, JJIEKTPUUECKUN
3apAl, CuUjaa TOKa, OJIIEKTPUYECKOE HAaNpsHKeHHWE, CONPOTHBICHUE IPOBOJHUKA,
yJlelIbHOE CONPOTHBIIEHHE BEIIECTBA, pab0oTa U MOIIHOCTD 3JIEKTPUUYECKOTO TOKa), IpU
ONMCAHWU TMPaBWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI HCHOJb3YEeMbIX BEJIUYUH,
0003HaUEHHS M eUHUIIBI (PU3NUECKUX BEJIWYHMH, HaXOAUThb (POPMYIIBI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTH Tpapuku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUECKUE SBJIEHUS U IPOLECCHI, HCIONb3Ys
OCHOBHBIC TIOJIOXKCHHSI MOJCKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOEHUS BEIIECTBA,



MPHUHIIAIT CYMEPHO3UIMKA Toyied (Ha KadeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
SHEPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTeMaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
CUTyalumn MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHOCIIECTBCHHBIE CBS3M, CTPOUTh OOBSACHEHWE M3 1—2 JIOTMYECKUX MIaroB ¢
omnopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBJICHUH, (PU3NICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyud B 2-3 JEWCTBUSA, HCIONB3YsS 3aKOHBI U (QOPMYJIbL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTATOK JAHHBIX JJISi PEHICHUS 3aayH,
BbIOUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE AJIsl €€ pellleHus, TPOBOAUTH PAacUEThl U
CPaBHHBATh IMOTYICHHOE 3HAUCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIIENATH  IPOBEpseMOe
MPEIITOJIOKCHNE, OIICHUBATh IPABWIBHOCTh TOPSAKA TPOBEIACHHS WCCICIOBAHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOJMTH OMBITHI TIO HAOIOJCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuUIApHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMma,
TEMIIEPATypPhl, CKOPOCTH MPOIlecca OCThIBAHUS U HarPEBaHUS MPU U3ITYUYEHUU OT LIBETa
u3Nydaronie  (MOorjomarie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs: BOABI  OT
TEMIEPATypbl JKUIAKOCTM W TIUIOIIATM €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE JJISKTPUYCCKUX 3apsIOB, B3aMMOJICHCTBUE TMOCTOSHHBIX MarHUTOB,
BU3YaIHM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsieMble TMPEINONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TPEIOKCHHOTO OOOpYy/IOBaHUS, ONUCBHIBATH XOJ OMbBITA H
dbopMyITHUpPOBaTH BHIBOJIBI;

BBITIOJTHATE TPSMBIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHONW BIAXKHOCTH BO3IyXa,
CWJIBl TOKa, HANPSOKEHUS C HKCIIOJIB30BAHWEM AHAJIOTOBBIX IMPHOOPOB W JIATYMKOB
bu3NYeCKUX BENWYHMH, CPAaBHMBATh pPE3yJIbTaThl W3MEPEHUH C Y4E€TOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MPOBOJNTH MCCIECIOBAHNE 3aBHCHUMOCTH OAHOW (DPU3UYECKOW BETUYMHBI OT JIPYTod C
MCIIONIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTH COMPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU TOTIEPEYHOTO CEYCHHS M YACIBHOTO CONMPOTHBIICHUS BEIICCTBA
MIPOBOHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBHIMOJHITH U3MEPEHUS, CIEAys
MPEUIOKESHHOMY TUIaHy, (PUKCHUPOBATh PE3YJIbTATHI IMMOJTYYCHHON 3aBUCUMOCTH B BHJIE
TabNIuUI ¥ TpaduKOB, IeJaTh BEIBOJBI 10 PE3yIbTaTaM HUCCIIECIOBAHUS;

MIPOBOJINTh KOCBEHHBIC M3MEpEHUs (U3NYCCKUX BEIUYHH (yIeIbHAS TEIIOEMKOCTH
BEIIIECTBA, COMPOTHUBIICHUE MPOBOJIHUKA, pab0Ta U MOIIHOCTh JIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HU3MEPEHHs, CcOoOUpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIYys
MPEUIOKECHHOW WHCTPYKITUH, M BEIYHUCIISATH 3HAYCHUE BETMYNHBI,

coOnrofaTh TMpaBuia TEXHUKKM OE30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHueM;

XapaKTepU30BaTh TMPUHIUIBI JICHCTBUS HM3YUYEHHBIX NPHOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOpPON HAa WX OMHCAHUS (B TOM YHCIE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEpMETp, BOJBTMETP, CUETUYHUK IIIEKTPUUYECKOU



SHEPTUHU, DIIEKTPOOCBETHTEIbHbIE NPUOOPHI, HarpeBaTelIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKUE IPEJOXPAHUTENIHN, 3JIEKTPOMArHWUT, 3JIEKTPOABUIraTelb
IOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKHX SIBICHUH U
Heo0XouMble GU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, IBUIATEIb BHYTPEHHEI'O CTOpPaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIENOBaTEIbHBIM U MapaulelbHbIM COEIUHEHUEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX LIEEH;
IOPUBOAUTH MpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpalleHUH C NPUOOpPaMU W TEXHUYECKUMH YCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO IIOBEJECHUSA B
OKpYKaroIlleH cpese;

OCYILECTBIIAATh MOMCK HH(pOpManuu (uzndeckoro conepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NyTEM CpaBHEHMs JIONMOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIUIO, KOTOpas SIBISETCS TMPOTUBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh IIPU BBIIOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-IOMYJISIPHYIO JIUTEPATYpPy
(U3NYECKOT0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaThb COOCTBEHHbIE NIHCbMEHHBIE M KpaTKUE YCTHblE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3YYCHHbIN MOHATUHHBIN amnmapar
Kypca (pU3HKHU, COTPOBOXK/IaTh BBICTYIUIEHNE IPE3EHTALIUEN;

OpU BBIOJHEHUHM Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3MUECKUX MPOIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBIIOJHEHHEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaThb COOCTBEHHBIM BKJIaJ B  JIeATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHUKAaTHUBHOE B3aUMOJIEHCTBHE, IPOSBIISL TOTOBHOCTh pa3peliaTbh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHHI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMA OTCU€Ta, MaTepUalbHas TO4YKa, TPACKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBMKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb MW IIEPErpy3KH, LEHTP
TSKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE,
MEXaHWYeCcKne KojiedaHWsi W BOJIHBI, 3BYK, MHQPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIJIOHIeHMs, anbda, Oera- M ramma-
U3JIy4ECHM, U30TOIIBI, SJCPHAs DQHEPIETHUKA;

pa3ianyaTth SIBICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MajIeHHe Tell, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTHUBHOE JIBUJKCHHE,
Kosie0aTeslIbHOE JIBIKEHUE (3aTyXallllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTPaKCHUE 3BYKa, IMPSIMOJIMHEHHOE PpaCIpPOCTPAHECHHUE,
OTpa)KE€HHE U MPEJIOMIICHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0enmoro cBera B CHEKTP M CIOXKEHHE CIIEKTPAbHBIX I[BETOB, TUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CHEKTpa HU3IIy4eHUs)



[0 ONMCAaHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOe (U3UYECKOE SBIICHHCE,

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroIleM Mupe (B
TOM 4Hciie (U3NYECKHUE SABICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cuCTeMBl, PEaKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMHU, 3€MJIETPSICEHUE, CeHiCMUYEeCKHe BOJIHBI, IIYHAMH, 3XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  TNPHUPOJIE, OHOJOTHMYECKOe  JCWCTBHE  BHIUMOTIO,
yIAbTPa(UOJETOBOrO U PEHTIE€HOBCKOIO W3JIY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
($OH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE TMPHUPOAHBIX MUHEPAJIOB,
JieficTBUE paJlnOAKTUBHBIX U3JIyYCHUH Ha OPraHU3M 4elloBeKa), IPU ITOM NE€PEBOAUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOWCTBA (IPU3HAKU)
(bu3nUecKuX sBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUYECKHE SBJICHUS, UCTIONB3YS (pU3HUYECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHHUE, MepeMelleHue, MyTh, YIJIoBas CKOPOCThb, CHJa TPEHUs, CHJla YIPYroCTH,
CUJIa TSKECTHU, YCKOPEHHE CBOOOJHOTrO MAaJEHMsI, BEC Tella, UMIIYJIbC Teja, UMITYJbC
CHJIBI, MEXaHMYECKasi paboTa ¥ MOILHOCTh, MOTEHLUAIbHAS 3HEPrUsl Teja, NOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS SHEPTUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHeprus, IOJHas MEXaHWYecKas SHEeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [IOKA3aTelb MPETOMIICHUS
cpefbl), MPU ONUCAaHUM MPaBHIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCIOJIb3yEeMBbIX
BEJIMYMH, OOO3HAYCHUS M EIUHHUIBI (DU3WYECKHX BEJIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYNH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBIEHUS M MPOLECCHI, UCHOJb3Ys 3aKOH
COXPaHEHMs DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHHsS, NMPUHLUI CYNEPHO3ULUU CHII,
INPUHLINI OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKCHHsI M IIPEJIOMIICHHS CBETa, 3aKOHBI COXPAHEHUS 3aps0BOrO M
MaccoBOI'O YHCEN TMpHU SJAEPHBIX pPEaKIUsX, MpH 3TOM JaBaTh CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallul  IPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOpPOil Ha 2—
3 u3y4yeHHBIX CBOWCTBa (DU3MYECKUX SBIEHUH, (QU3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aa4M (OMHUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3Y
3aKOHBI M (OpPMYJbl, CBS3bIBAIOLIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/Jadd 3allUChIBaThb KpaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIME WIN
M30BITOYHBIE JIaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE AJIs PElICHUs,
IPOBOAMTH pPACU€TBl W OLEHUBAaTh PEATMCTUYHOCTh TIOJYYEHHOIO 3HAYEHUS
(U3UYECKON BETMYUHBI;

pacrio3HaBaTh TMPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHWBATh MPaBWJIBHOCTh MOPSAAKAa IPOBEICHHS HCCIEI0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YIbTAThl HAOIIOJCHUN U OMBITOB;

MIPOBOAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia Kojebanuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBHCHMOCTb OT aMILTUTY/bl MaJIbIX KOJ€OaHUN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lIoKeHHE OEJIoro CBeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUs B



IUIOCKOM 3€pKaJie M CBOMCTB HU300pakeHHsI MpeaMeTa B COOMpAIOUIel JIMH3E,
HAOJIIO/IEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYUYECHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000PYAOBaHMS, OMIMCHIBATH X0 ONbBITA U
€ro pe3yibTarhbl, POPMYIUPOBATH BHIBOIBI;

NPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 NPSMBIX W3MEPEHUMU, OMpeAessisi CpeaHee
3HaUYCHHE H3MepsieMoil BeaM4MHBI ((DOKYCHOE pPACCTOSHHE COOMparomiel JIMH3bI),
000CHOBBIBAThH BBIOOP CII0c00a U3MepeHus (M3MEPUTEITHLHOTO MPUO0Pa);

IIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpsIMBIX  HU3MEpPEHU (3aBUCHUMOCTh IYTH OT BpEMEHU IPH PaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuoja KoJeOaHWd MaTeMaTudecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKeHHsI CBETa OT yIjia MaJeHUus U
yria OpejJoMJIeHUsl OT yIila MaJeHus): IJIaHUpOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCHpPOBAThb pE3ylbTaThl IOJYYEHHOH 3aBHCHUMOCTH
($U3NUeCKUX BEIWYMH B BHJE TAOMUIl U rpaduKOB, AETaTh BBIBOJABI MO PE3ylIbTaTaM
HCCJICJIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUS (U3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBIXKEHHH, YCKOPEHHE CBOOOTHOTO Ta/eHHUs,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa M TMEpPHOA KOoJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, OITHYecKas CHjia CcoOuparolleld JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpATh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJHATH
U3MEpEHUs, cenysl MPEeAJIOKEHHON MHCTPYKIIMH, BBIUYUCISTH 3HAUEHUE BEIUMYUHBI U
AQHAJTM3UPOBATh TOJIyYEHHBIE pE3ydbTaThl C YYETOM 3aJaHHOH IOTPEIIHOCTH
U3MEPEHU;

coONoaTh TpaBWJa TEXHUKH O€30MacHOCTH IMpu pabore ¢ J1abopaToOpHBIM
000pyI0BaHNEM;

pa3inyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MoJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBeTa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHast MOJIEIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SApa;

XapakTepu3oBaTh MPUHLUUIBI JACHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPO Ha UX OMMUCAHUS (B TOM YHUCIIE: COUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOSIHUSA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, oToarmapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), HcCHonb3ys 3HaHHS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB MPHU PEUICHUH y4eOHO-
NPaKTUYECKUX 3aJad, ONTUYECKHE CXEMBI IJIsi MMOCTPOSHHS M300paKEHUI B TIOCKOM
3epKajie U coouparolei TuH3e;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOoOpaMu M TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollleu cpee;

OCYIIECTBIIATh MOMCK HMH(oOpManuu (¢u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eeHus
JIOCTOBEPHOCTH TIOJIYUCHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUU |
JIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

UCTIOJIB30BaTh TIPU BBHIMIOJHEHUN YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3nYecCKOro cojJep)KaHus, CIPAaBOUYHbIE MaTepUalbl, pecypchl cetu HHTepHer,



BJIAJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOIICHHUS HAa OCHOBE MH(POpPMALIUU
U3 HECKOJBbKUX MCTOYHHKOB (PU3MUECKOro COJAEpKaHMsl, MyOIMYHO IPEeICTaBIATH
PE3YyIbTaThbL HpOCKTHOfI nJIn HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM IMOHATUHHBINA anmapaT H3y4aeMmoro pasjena (QU3UKd U
COIIPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAlle ¢ Y4€TOM OCOOEHHOCTEeH ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1.0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA
1.1 ®dusnka - HayKa O IPUpPoIe 2 BH6H_H0TeKa LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 DH3MICCKHUC BETHUHHEI 2 1 https://m.edsg).ru/?f416194
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 Bronmotexa LIOK
https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3znen 2.IlepBoHayasibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
2.1 Crpoenue BeniecTra 1 Eubmorexa IIOK
https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnuotexa [JOK
BEIIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 Eubmiorexa LJOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznea 3./IBu:kenne u B3auMo/ieiicTBue Tej
bu6mmoreka [IOK
3.1 Mexanuteckoe Agtokenue 3 https://m.eds&.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuuus, macca, nioTHocts 4 1 https://m.edsg).ru/?f416194
bubnmmorex K
33 Cuna. Brnet ot 14 ! 2 httS;I://?n.eedasci(.)ru/7f416194
Wroro no pazneny 21



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

Pa3znea 4./laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuaKocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U I'a3a Ha IOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HHUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3zgen 5.Pabora u MOIIIHOCTH. JHEPIUs
bubmuorexa [JOK
51 Pabota u momHocTS 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctaie mexanusmel S 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.3 Mexanueckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1.TensioBuIe ABJIeHUS
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Teroneie mpoeccs! 21 . > https://m.edséf).ru/?f4181ce
Hroro mo pazueny 28
Pa3nen 2.2/ekTpuyeckre 1 MATHUTHBIE SIBJICHUSI
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U X B3aMMOJCIHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIM 7EKTpUYECKUN TOK 20 2 7 ﬁgg;?/cr)seeijz(iorﬁﬂ f4181ce
bu6mmoreka [JOK
23 MarmuTibie ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnuotexa [JOK
24 DNIeKTpOMarHuTHask UHIYKIUS 4 https://m.e dsg).ru 17f4181ce
Hroro mo pazueny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHn4decKkoe ABIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCaHUSs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmozercreue Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHPI COXPAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2.Mexanuveckne KoJieOaHus U BOJHbI
bu6mmoreka [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nes 3.2/1eKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 2 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pasznea 4.CBeToBbIe IBJEHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 bubmorexa HOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny
Pa3gen 5. KBaHTOBbBIE IBJICHUS

15

5.1 Hcnyckanue u orJIonieHue CBeTa aTOMOM 4 1 bubmorexa LIOK
' M B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoerne aTomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FlnepHpe peaxin ! . ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6.11oBTOpHUTEIBHO-00001IAIOIINIT MOAYIb
6.1 [ToBTOpEHKE M 0000IIIEHNE COEePKAHUS 9 5 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
MNOYPOYHOE IIVIAHUPOBAHHUE
7 KJIACC
Ne KoJsunyecTBo 4yacos Jara DJIeKTpOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Kontposbubie IIpakTuueckue W3ydeHust o0pasoBaTejbHbIe
padoTsI padoThbI pecypcbl
®dusuka — Hayka O IpUpOJE.
1 SAsnenus npupoasl. dusndeckue 1

SABJICHUA

Mexanndeckue, TILUIOBEIC,
2 AIEKTPUUYECKUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

3 Ouznyeckue BEIMYNHBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
4 TEeMIIEpaTypbl IPU MOMOIIN 1
KHUJKOCTHOTO TEPMOMETpA U



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

JaTYMKa TEMIIEPATYPHI"

Kak ¢u3suka u apyrue ecrecTBeHHbIE
HayK{ U3Yy4aroT MPUPOY.

5 EcrecTtBeHHOHAYUYHBIN METOT bubmorexa LIOK
https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIEH
VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3BI: JAIBHOCTH MOJIETA
6 1IapuKa, mymeHHOro
TOPU30HTAIILHO, TEM OOJIbIIIE, YEM
0oJ1bIIe BbICOTA IMycKa"
Crtpoenue BemiecTBa. OMbITHI,
7 uosa%ma}omn;e JIUCKPETHOE bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTpOCHHE BeIeCTBa
8 JIBr>KeHME 4aCTHIl BEIIECTBA ubmiorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OMNbITH IO
9 HaOJTIOICHUIO TETIOBOTO
paciIipeHus Ta30B»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3anMocBs3s Mex 1y cBOWCTBaMHU
BEIIECTB B PAa3HBIX arperaTHbIX
11 COCTOSIHUSIX U HX bubnuoteka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUM BOJBI
MexaHuyeckoe ABUKEHUE.
12 PaBHOMEpHOE I/Il}[IepaBHOMepHOG bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
13 Ckopoctb. Enunuiiel ckopoctu bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMEHM JBUKEHUS bubnuorexa [LIOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

https://m.edsoo.ru/ff0a0ae4

WNuepius. 3akoH HHEPIUU.

bu6mmoreka [IOK

15 B3aumogeiicTBue Ten Kak npuyrMHa https://m.eds00.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHDKCHHS TEll
16 wacom n obmenh rena o o0 BuSmaorera LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaGopaTopHas pabota
17 «OrnpeneneHue MI0OTHOCTH TBEPAOTO
TeIa»
18 Pertenuie 3agad mo reme bu6mmoreka [IOK
"IlnotHOCTH BerecTa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepUCTHKa
19 B3aumoiecTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
3aBUCHMOCTH PACTSKCHHS
20
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBDY
21 SIBnenune TaroreHus. Cuja TSHKECTH
2 accon rers Bec res Pomene BuSmmorera LIOK
e ) " https://m.edsoo.ru/ff0al778
3a1a4 o Teme "Cuiia TsHKeCcTH
p | o e B 10K
https://m.edsoo.ru/ff0al502
TJIaHET
bubmuorexa [JOK
24 Msweperne e Jlunamonmerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. Hesecomocts https://m.eds00.ru/ff0a1778
2% CrnoxeHue IByX CHJI, HallpaBJIE€HHBIX bubmuotexa [JOK

110 OAHOU MPSIMOM.

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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https://m.edsoo.ru/ff0a1502
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

PaBHOelicTBYIOIIASA CHIT

27

28

29

30

Permrenue 3agad mo reme
"PaBHoneiicTByromas cui"

TpeHue CKOJIbKEHUS U TPEHUE
1oKkosi. Tpenue B mpupone u
TEXHUKE

Jlaboparopnas pabota «M3yueHue
3aBHCUMOCTH CHJIBI TPEHHS
CKOJIBKEHUS OT CHJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIIHXCS
ITIOBEPXHOCTEN»

Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOUIEH CUIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amad mo Temam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cuiny, «Cuiby,
«PaBHOJEHCTBYIOMIAS CHID»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHUEC),
«Macca, II0THOCTBY, «Bec Tenay,
«I"paduueckoe n300pakeHUE CUI»,
«Cumb»

33

34

35

36

Hasnenue. CiocoObl yMEHbIICHUS U
YBEJIMUYEHUS J1aBJICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJICHUA Ta3a oT 00bEMa,
TEMIIEPATYPBI

[lepenaua naBneHus TBEPABIMU
TeJIaMH, KUJAKOCTSIMHU U Ta3aMH.
3akon [lackans

I[aBJICHI/IC B XKXUJKOCTH U Ia3c,
BBI3BAHHOC ﬂeﬁCTBHeM CHIJIbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

bubnmoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

TAXKCCTHU

37 Pemenne 3agau mo teme «JlaBineHue bu6mmoreka [IOK
B )KMJIKOCTHU M ra3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmaiompmecs cocyat https://m.edsoo.ru/ff0a2970
39 I'uapaBnrueckuii npece bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
KHUJKOCTHBIN HacocC
Atmocdepa 3emmn. [Ipuanner
CYLIECTBOBAHMSI BO3YIIHOM Bubmorexa LIOK
41 00071049k 3eMiin. 3aBUCUMOCTb )
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YPOBHEM MOpSI
42 Bec Bo3nyxa. AtmochepHoe bubnnorexa [HOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubnnoreka [JOK
nasnenus. OnbiT Toppruerm https://m.edsoo.ru/ff0a2da8
44 izl;ﬁzglf; ZT[BB?::EJ(SFZ?ZF;EOJSOBHCM Eubmorexa IIOK
https://m.edsoo.ru/ff0a2fc4
MOpsT
45 Bapometp-anepous. AtmocdepHoe bubnuotexa [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad nmo reme
46 " "
ATMocdepHOe TaBiIeHHE
p | e e s BuGorera LOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHnas pabora
48 «OmpeneneHne BEITAIKUBAIOIICH bubnmuotexa [JOK

CHUJIbI, IEVCTBYIOLLEH HA TENO,
MOTPY>KEHHOE B KUJIKOCTh»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
Teja B BOJe OT 00bEMa
MOrPY’KEHHOM B KUJAKOCTh YaCTH
Tenay

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

o1

52

IImaBanue ten

Jlaboparopnas pabora
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJKU U
orpeJiesicHue e€
rpy30noabEMHOCTH"

Pemenue 3amay mo remMam:
«IlinaBanue cynos.
BosnyxoriaBanuey, «/laBnenue
TBEPABIX TEJ, )KUIKOCTEU U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

54

55

56

Mexannueckast pabora

MormnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MoIbEME 110 JIecTHHUIE"

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBeCHE cHII Ha pblyare

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

57

KonrtponsHas pabota no reme
«/laBiieHne TBEpABIX TEN,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepouHas
pabota

58

PezepaHblii ypok. Pabora ¢
TEKCTaMH 110 TeMe «/laBieHue
TBEPJIBIX T, KHUJIKOCTEH U ra3oBy /

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

59

Bcepoccuiickas npoBepoyHas
pabora

Preruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopaTopHas pabota
«HccnenoBanue ycioBHit
pPaBHOBECHSI phlyaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

Pemrenue 3agad mo teMe «Y CJI0BUSA
pPaBHOBECHSI pblUara

KoaddutmenT monesnoro neicTBust
MexaHu3ma. JlaboparopHas pabora
«M3mepenue KIIJI HaknoHHOM
TUTOCKOCTHY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

63

Pemenue 3agau mo teme "Pabora,
mMomtHocTh, KIT/1"
MexaHndeckas SHEPTHs.
Kunernueckas ¥ moreHIuajIbHas
SHEPTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHMS] MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
W3MEHEHUS KUHETUYECKON 1
MOTEHIUATBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO0 HAKIIOHHON
MJIOCKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

66

67

68

KonTponbHas pabota mo Teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»
PesepBHblit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHn4yecKkoe
nBIkeHne"

PesepBHrIit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.

bubnmoreka [JOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

‘ MouHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 68 4 12
8 KJIACC
N KoanvecrBo yacos Jlara D1eKTPOHHBIE HU(PPOBLIE
w/n Tema ypoka Beero Kontpoabubie IlpakTuueckue - o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypcbl
OcHOBHBbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU 1 bubnuoreka [IOK
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
HOJITBEPKICHUS
Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
FasooBpasnoro cocronm 1 BuSmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHEHHE CBOMCTB TBEPJIOTO,
KHUJKOTO U Ta3000pa3HOTo
COCTOSIHMH BEILIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUn
Kpucrannuueckue u amopgpHbie 1 bubnuoreka [IOK
Tena https://m.edso0.ru/ff0a5800
CmaunBaHue U KamWUISIPHOCTbD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
TenoBoe pacmmpeHne u cxaTue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl
CO CKOPOCTBIO TEMJIOBOTO JBHKCHUS 1
YaCTHI]
Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK

W3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 BHaE! Tenionepesaty https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
11 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEILIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KonnuectBo TeruioTel. Y aenbHas bu6mmoreka [IOK
TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
| S raers G B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopuas pabora
14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEHa MPH CMELTMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropstaeit BoAbI"
Pacuer koaudecTBa TEIIOTHI,
15 HE00XO0IUMMOTO JIJIsl HATPEeBAHUS
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIQXKICHUH
JlaGopatopHnas pabora
16 "OnpeneneHue yaeabHOu bubmmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BELIECTBA
17 DHeprus ToIMBa. Y IeiabHas bubnunorexa [JOK
TEIJIOTa CrOPaHHSI https://m.edsoo.ru/ff0a7b5a
18 KH[;II?:;I:HI;PII/IGI{Z&;T???ii{;:inaﬂ Eubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI
19 %ﬁ;ﬁiiﬂﬁz 1;;231?10171 TEILUIOTHI Eubmorexa LIOK
; https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JThAa
20 [TapooGpazoBaHue U KOHACHCALHSL. bub6nuorexa [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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
https://m.edsoo.ru/ff0a740c

21

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHUMOCTh TEMIIEPATYPhI
KHUIICHHUS OT aTMOC(EPHOTO
JIaBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

23

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENIbHOM BIIaKHOCTH
BO3yXa"

Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TEIJIOBBIX
neurareneid. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHusi

25

KIIJI TenmoBoro aBurarens.
TerioBrle ABUTATEIN U 3allATa

OKpy>Karolel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
SHEPI'UH B TEMJIOBBIX Mpolieccax

27

28

29

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "TeIIoBeIe IBIEHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTsa"

KonTponbHas padota no teme
"TenoBele ABiIeHus. M3Menenune
arperaTHbBIX COCTOSIHMI BeriecTa"
DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"DnexTpuzanus Te1 UHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"

31

B3anMopeiicTBre 3apsyKeHHBIX TEIl.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3akon Kynona

https://m.edsoo.ru/ff0a87e4

DIJIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCTB AJIeKTPUUECKOTo

bubmuoreka [JOK

32 moJist. [IpHHIKI CYTIepIIO3HINT https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocwurenu snexkTpudeckux 3apsiioB.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumoreka [IOK
COXpaHECHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
CBOMCTB JICKTPHUYCCKHX 3apsiJIOB https://m.edsoo.ru/ff0a90cc

o | oo v .,

‘ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefCcTBUS AIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIEKTPUUYECKOTO MOJISL HA 1
MIPOBOJTHUKY U TUDJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METAJIIaX, bubnuoteka [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1emnb u eé
COCTaBHBIC YaCTH

| S ey o . BuGorea 10K

" ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIEKTPUUECKOE HATIPSKECHHE.

42 Bonbsr™merp. JIaboparopnast pabota 05 bubnuotexa [JOK
"N3MepeHue u peryampoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpsHKeHus"

43 CornpoTHBiIeHHE TPOBOTHUKA. bubnuotexa [JOK



https://m.edsoo.ru/ff0a87e4
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

Y aenbHOE CONPOTUBIICHUE
BELIECTBA

Jlaboparopnas pabota
"3aBUCUMOCTb JICKTPUUYECKOTO

https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK

44 CONPOTUBIICHUS IIPOBOJHUKA OT €r0 https://m.eds00.ru/ff0aa738
JUIMHBI, TJIOLIA/IU TIOIEPEYHOr0
ceueHus u marepuana”
g | e oo B LOK
' https://m.edsoo.ru/ff0aad4a
y4dacTKa Lenu
Jlaboparopuas pabora
o | o e cuns Buniorss LOK
’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3ucTope”
47 [TocnenoBarenbHOE U NMapalielbHOE
COEIMHEHUS IPOBOJAHUKOB
JlabopaTtopHas pabota "I[IpoBepka
48 [IpaBUJIA CIIOXKEHUS HAIIPSIKEHUN bubnuoreka [IOK
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBUJiIa JJI CHJIbI TOKA IIPU bubnnorexka [JOK
napajuie]IbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
50 sacona Ova o pisamnoro. BuGmiorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOHUKOB
51 EJ?SISTT;HI:I{;\ZZI(I)I;{OOE(T;a 3aKkoH bubmmorexa [IOK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
52 JlabopaTopHas pabota bubnmuotexa [JOK

"Onpenenenne paboThl U MOITHOCTH

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

3JIEKTPUYECKOIo ToKa"

DJeKTpUYecKue e 1
HOTPEOUTENH INEKTPUIECKON

bubmuoreka [JOK

53 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUC
54 HOCTO&IHHE)IG MarHuThl, HX
B3aUMOJICHCTBHE
55 VYpoxk-uccienoanue "M3yuenue 1 bubmuorexa [JOK
I10JIEH TOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nojie. MarHuTHOE 1moJie
56 3eMJIu U ero 3Ha4YCeHUE IS )KU3HU bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUSCKUe 3apsiabl.
57 3apsKeHHbIE TeJI;)a U UX - bubmorexa LHOK
N . https://m.edsoo.ru/ff0abd2c
B3auMoieHCTBUSA. [10CTOSTHHBIM
AJIEKTPUYECKUM TOK"
KonTponbHas pabota mo Teme
"DnexTpruuecKkue 3apsbl.
3apspKeHHBIC Tea M UX
58 BSapHMOHeﬁCTBHﬂ. [TocTostHHBIH bubmorexa LIOK
o https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bcepocculickas npoepodHas
pabota
PezepaHbiii ypok. Pabora ¢
TekcTamu 1o TemMe "TlocTosSHHBIN
59 AJIeKTpUYeCcKuil TOK" / bubmmorexa [TOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepodHas
pabota
OnpIT OpcTena. MaraHuTHoe 1mose
60 3neKTpH131eCKiro Toka MarHuTHOE bubmorexa HOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
61 [IpumeHeHue IeKTPOMarHuToB B 0.5 bubnnorexka [JOK



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

TexHuke. JJaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
T10JIs1 HA IPOBOJAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOABUraTeNb NOCTOSIHHOTO
ToKa. Mcronb3oBanue
AIIEKTPOJBUTATENCH B TEXHUUECKHUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpOABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

OnexTporeneparop. CriocoOsl
ITOJIY4E€HUS IEKTPUUECKON
SHEPTrUU. DIIEKTPOCTAHLIMHU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPIUU

65

66

67

68

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE U
Mar"HuTHbIE SIBJICHUS"

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "TeruioBrie
aBlIeHU"

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbie
aBlIeHU"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
9 KJIACC

68

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

KoanuecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka Kout 1 HAara 00
/o Beero POJbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEIbHbIC
padoThbI padoTbI pecypcbl

1 MexaHn4eckoe JIBUKEHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBHYKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMonMHEHHOE 1 bubnnorexa [HOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOpOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBHKCHHE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1
I'padux ckopocTH
JlaGoparopHas paboTa

7 "OmnpeneneHne yCKOpEHus Teja mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH MJI0cCKOCTH"

8 CBobonHoe najenue tei. OnbIThl 1
lManunes
PaBHOMEpHOE IBHKEHUE 110

9 okpyxHocTH. [lepnon u yacrora 1 bubnnoreka [HOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH

10 LleHTpOocTpeMUTENEHOE YCKOPEHNE 1

11 [Tepssiit 3akoH HetoToHa. BekTop 1 bubnnorexka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. 1 bubnuoreka [IOK



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
https://m.edsoo.ru/ff0ae612

PaBHopelicTByOIIAs criia

https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrmeprio3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1ad Ha npuMeHeHUE bubmumoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuna
YIPYTOCTH
17 fgi;gfe?ii?;r;s:;?omﬂ Bronmozexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 ?SEOEaZEEEEZ i?)g?pEH WEHTa bubmmorexa [TOK
peal x H https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIBKEHUS
g | e oo et B LOK
. ynpyr ' https://m.edsoo.ru/ffOafb8e
TpEeHUs
22 tavoremnm, Yexopenme caoBomors Bumiorexa LIOK
' P g https://m.edsoo.ru/ff0af044
naJIeHUs
VYpok-koHpeperuus "/IBmxenue ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conneunas cucrema). ['aakTuku"
2 ramectn nsaon scomiore. Bumoraxa LIOK
" https://m.edsoo.ru/ff0af5f8
TSATOTECHUS
25 [TepBast kocMu4ecKasi CKOPOCTb. bubnnorexa [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MarepuanibHOM TOYKH.
AOCOIIIOTHO TBEPAOE TEIIO.

26 PaBHOBecue TBEpmOro TENA C bubmorexa LIOK
N https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOW OChbIO BpaIICHHUS.
MowmenT cuibl. LleHTp TsokecTn
PaBHOBecue MarepuanibHOM TOYKH.
AOCOIIIOTHO TBEPAOE TEIIO.

27 PaBHOBecue TBEpmOro TENA C
3aKpEIIEHHOW OChIO BpAIlCHUS.
MowmeHT cunebl. LleHTp TsxecTn

28 Pemenue 3agaud mo remMe "MoMeHT bu6mmoreka [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4

29 1o rewe "Mexammaceroe nmenn BuGmmorerca LIOK

o " ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Tei
B Mermsconoe ammone B morexa LIOK
N " ' https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynsce Tena. IMITynbsC CHIIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnuoteka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

30 Pemenne 3agau mo teme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMITyIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenus "PeakTuBHOE
JIBJKECHHE B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK

34 Mexannueckas paboTa U MOIIIHOCTb https://m.edso0.ru/ff0b0ag4

35 PabGoTa cuitbl TSOKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JlaGopatopHas paboTa



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

«Omnpenenenue padOThl CUITbI TPEHUS
IIPY paBHOMEPHOM JIBUKEHHUHU Teja
110 TOPU30HTAIIBHON ITOBEPXHOCTU»

CBs13b SHEpruu U paboThI.

37
[ToreHunanbHas s3Heprus
38 Kunerngeckas sneprus. Teopema o bubmumorexa [IOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKe
40 JlaGopaTtopnast pabora «3yuenue bubnuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHoE IBHIKCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
2 Dumenmie xoncGan ubmiorera LIOK
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuil 1 npyKUHHBINA
MasITHUKU
| S G Bumorera LOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX
TOpHAS T
46 fgi%ﬂ;eiz;le?{zizgm U Tieprojia bubmaorexa LJOK
N https://m.edsoo.ru/ff0blaec
KOJIeOaHUH NPYKUHHOTO MasiTHUKA
JlaGopaTtopnast pabota «I[IpoBepka
47 HE3aBUCHMOCTH NeproJia KojaeOaHHii bubnuorexa [IOK
rpy3a, MOJBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Ipy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6mmoreka [JOK

MEXAaHHUYECCKUX BOJIH. HpO}IOJ’II)HI)IC n

https://m.edsoo.ru/ff0b21fe



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

IOIIEPCUYHBIC BOJTHEBI

49

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMHYECKHUE BOJIHBI"

50

51

52

3Byk. PacnipocTpanenue u
OTpakKEHHE 3BYKa
Ypok-uccnenoranue "Hadmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TeXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHn4eckue KoneOaHus ¥ BOJTHbI"

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

55

KonTponpHas paboTa o reme
"3aKOHBI COXpaHEHUS.
MexaHnuueckue KojebaHusi ¥ BOJIHBI"

56
57

SHCKTpOMaFHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CsoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

59

VYpoxk-koHdepenuus "[kana
AIIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHue 37€KTPOMAarHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"
VYpok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMarHUTHHIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

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

60

Pemienne 3ama4d Ha OMpCACIICHUC
HaCTOThI U JJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHas IPUPO/Ia CBETA.

61 CkopocTb cBeTa. BomHOBBIC bubmorexa [IOK
. ' https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
o | B s momeiuce B LOK
' https://m.edsoo.ru/ff0b3658
Counna u JIyHbl
o | et e Separ. B LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHUS CBETa
64 [Ipenomnenue cBera. 3aKOH bubnnoreka [JOK
HPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcrnonp30BaHHE ITOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabora
"UccnenoBanue 3aBUCUMOCTH yIJia
66 TIPEJIOMIICHUS] CBETOBOTO JIyda OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crexsio""
VYpok-koHpepeH s
"Hcnonb3oBaHUE MOTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [IOK
68 JIunzel. OnTryeckas cusia JUH3BI https://m.edso0.ru/ffob3f2c
69 [TocTpoeHre N300paKeHHI B JTMH3AX bubmorexa [IOK
https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabota
70 "Onpenenenue GOKYyCHOTO bubnuorexa [IOK

PACCTOSAHUA U ONTHYECKOMN CHITBI
cobuparonient JuH3b1"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenius "OnTuiyeckue bubmuorexa [JOK
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTor
3peHus. Kak coxpanuts 3peHue"

Paznoxxenne 6eoro cBeTa B CIIEKTP.

74 Omngeitel HetoToHa. CoxeHue bu6mmoreka [IOK
CIIEKTPaJIbHBIX BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

| Emomeme Saro e ey B LOK

https://m.edsoo.ru/ffOcOe2a
1py UX HAOJIIOICHUH Yepes
1[BETOBBIC (QUIBTPHI"
Ypok-nipaktukyM "BosHOBBIE

76 CBOMCTBA CBETA: IUCIICPCHUSI,
uHTepdepeHus u qudpaxuus"

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma
bopa

o | Pemormme s wemorae s B LOK

: ' https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 VYpoxk-nipaktukyMm "Habmronenue bubnuotexa [JOK
CIEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [IOK

https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToOMHOTrO siipa. bubnmnorexa [JOK
HyxksioHHast MOieNb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE TpEeBpaIeHUS. bubnmuotexa [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

H3otonsl

https://m.edsoo.ru/ffOclal4

Penrenue 3amau mo treMe:

bu6mmoreka [IOK

84 "PammoakTHBHbIC IpeBpaIieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana

86 Eg)a(;l;gsgg;iﬁzg E};nyquI/m B bubmorexa LIOK

i https://m.edso00.ru/ff0c2126
pHUpOJIe, MEIULIMHE, TEXHUKE

| oo, o B LOK

https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "SnepHeie
peakiuu"

90 Peakuuu cunTe3a u fnenaeHus sep. bubnnorexa [JOK
HcTounuku sHeprun CoHIa 1 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. JlercTBus
paZlOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpTraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe

92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBEHUS"

KonTponbhas pabota mo Teme

93 "DEeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBbie siBneHus"

94 MaGoparopme paors o kypey Bubmiorexa LIOK
" N " https://m.edsoo.ru/ff0c245a

BiaumoneiictBue ten
95 [ToBTOpenue, 06061meHue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacUYeTHBIX M KAYECTBEHHBIX 3a]1a4
no teme "TersoBsie mpoiecch”
[ToBTopenue, 0600menue. Pemenne
pacUYETHBIX ¥ KAYECTBEHHBIX 3a]1a4

https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK

% no teme "KII/] TerioBbix 1 https://m.edsoo.ru/ff0c2a22
nsurareiaen"
57 pacacrmn e 1 BuGaorexa LIOK
P N A " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexTpoycTtaHoBOK
98 Taboparopme pabort mo kypey ) ) Bumiorexa LIOK
i " https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJICHUS
o | ompemn obobume b | Buniorsa LOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHCHHUS B MEXAHHUKE
100 rorcram o rewe ‘KoreGammn 1 Butmiorera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 rexerom noeve "Coeromme 1 Bubmoreka L1OK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, 06061meHue. Padota ¢
102 TekcTamu 1o Teme "KBaHToBast © 1
anepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbBI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3jindaTtb ABJICHUA M0 OMHMCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha
OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)H3HLIGCKO€ SIBJICHUEC

13

14

1.5

1.6

pacrio3HaBaTh IPOSIBICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBLIEIAThH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBATh HM3YYCHHBIC CBOHCTBA TeN W (DHU3UYCCKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYWHBI, IPH OMHCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUHA CMBICI HCIIONB3YEMBIX BEIHYWH, HUX
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEIUYHHY C JAPYTHMH
BEIIMYMHAMH, CTPOUTh  TpapUKHd  HM3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOICTBa Tels, (hPU3UYECKHE SBJICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ M B KOHTEKCTE CUTyalul IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh INPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKHUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

1.8

1.9

pemars pacy€THbIE 3a1auu B 1 — 2 AeWCTBUSI, UCIOIB3YSl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIOBUS 3aJaud  3alUCBIBATh KPAaTKOE YCIOBHE, IOJCTaBIIATH
¢buznyeckue BeINYNHBI B POPMYJIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsI peIlIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYEHHON (GU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIN
(¢u3MUecKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMOe  MpEANoiokKeHue  (TUHoTe3y),  paziuyarb |
UHTEPIPETHPOBATh TOJYYCHHBIH pPe3ylnbTaT, HAaXOIUTh OLIMOKHU B
XO0J€ OIIbITa, ACJIAaTh BBIBOJBI IO €0 pE3yjibTaTaM

MPOBOANTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usnueckux  CBOMCTB  Tel:  (opMynupoBaTh  IpOBepsieMble
MPENIOJIOKEHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITa U (OPMYIHUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TIPSIMBIE W3MEPEHHS C HCIOIBb30BAaHWEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKA3aHUs MPUOOPOB € YYETOM




3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEIIMYMHBI OT JIPyroll C UCIOJB30BAHUEM TMPAMBIX H3MEPECHUM,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, COOMpATh
YCTaHOBKY M BBITIOJIHATH U3MEPEHHUSI, CIEeAYs MPEJIO)KEHHOMY ILJIaHY,
¢bukcupoBaTh pe3yJibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIC MPEAJIOKCHHBIX TaOIHIl U TPAPUKOB, ACTATh BHIBOIBI
0 pe3yJibTaTaM HCCIIEI0BaHUs

1.12

1.13

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBITOJHEHUH U3MEPEHU coOuparh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU
BEJIMYUHBI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢
1a060paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepU30BaTh MPUHLUIBI JEUCTBUA H3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX OINMCaHUS,
UCTIONB3Yysl 3HAaHMA O CBOMCTBax (PU3MYECKUX  SIBICHUA U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
IPAaKTUYECKOI'0 UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEJHEBHOMN
KU3HM i1 obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubopamMy U TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbsI U
coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEl cpene

OCYIIECTBIISATH OTOOP MCTOYHHMKOB MHGpOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3jIMYHBIX HCTOYHHKOB
BBIJIENIATE MH()OPMALUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

UCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHer, BIaaeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOpMaIUH
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOrO
coJlep’KaHus, B TOM 4YHCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUS O
pe3yibTaTax MPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU HTOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN ammapar Kypca
(U3UKH, COMPOBOXK/IAThH BHICTYIUICHUE ITPE3CHTAIIUEH

1.19

8 KUIACC

IIPY BBITIOJTHEHUH y4€OHBIX NMPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIENTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJI€KBAaTHO OLICHUBAThH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYINIBI, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHICTBHE, YUHUTBIBASI MHEHHE
OKPY’KaIOIIHX



Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIBb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth SABJICHHUA 110 OINMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH NMPAKTUYECKYIO 33]auy B yYEOHYIO, BBLICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (GUBNUECKUX SBICHUIN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (DU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMUWH, HAXOIUTH (POPMYIIBI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpaQUKHd  HM3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

00BSACHATH (hHU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA
(bu3MYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (PU3NUYECKHUE BETMYMHBI: HA OCHOBE aHaIU3a
YCIJIOBHS 3a/1a4y 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JaHHBIX JJI1 pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIbI,
HeoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

1.10

1.11

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOHO0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICAOBAHUS, BBIACIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa
MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

MPOBOANTH OMBITHl MO HAOMIOACHUI0 (U3HUYECKUX SBICHUN WIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEPSEMbIC
MPENIONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUsI, ONTUCHIBATEH XOJT OTBITAa U (HOPMYITUPOBATH BHIBOJIBI

BBITIOJHATE IMPAMBIC HN3MCEPCHHUA C HMCIIOJIBb30BAHUEM aHAJIOT'OBBIX
nprOOPOB U JATUYNKOB (PU3HUECKUX BEIHYUH, CPABHUBATH PE3YIbTAThI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOW  (PU3HUECKOU
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
MJIAaHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHSTH
U3MEpEHUs, CIeAys TMPEeANoKEHHOMY IUIaHy, (UKCHPOBATH




1.12

pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BUJAE TaOMUIl U TpadUKOB,
JiefaTh BBIBOJIBI IO Pe3yIbTaTaM UCCIIeI0BaHUS

MPOBOAWTh  KOCBEHHBIC  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPaATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI

1.13

1.14

coOmofaTh MpaBWia TEXHWKH Oe3omacHocTH mpu  pabore ¢C
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUINBI JICHCTBUA W3YYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OIMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA U HEOOXOIUMbIE
(bu3nueckre 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IMPOCTBIC TCXHUYCCKHEC YCTPOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHYCCKUX Hener ¢ MocleqoBaTeIbHBIM M mapajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvasn YCJIOBHBIC 0003HaYEHHS
QJICMCHTOB JJICKTPHYCCKHUX ueneﬁ

1.16

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
NPAKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHHI B MTOBCEAHEBHOMN
KU3HU i1 obOecriedeHusl 0€30MacHOCTH TpU  OOpamieHuu ¢
npudopamMu ¥ TEXHHYECKHMHU yYCTPOWCTBAMH, COXPAHEHHS 3I0POBbS U
COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

OCYIIECTBIISATH MOUCK MH(POPMAIUN (DU3HUIESCKOTO COACPKAHMS B CETH
WNHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUW U IYTEM CpaBHEHHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCMOJNb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HaAy4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl ceth MHTepHeTr; BiameTts npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU
3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHbIE 1 KPATKHUE YCTHBIE COOOIIEHUS,
00006m1ass uHGOPMAIMIO M3 HECKOJBKMX HCTOYHUKOB (PU3NUECKOTO
COJepXKaHUsA, B TOM 4YHCIE MyOIMYHO MPEACTABIATh PE3yIbTATHI
MIPOEKTHOM WM HCCIIEN0BATENbCKOM JIEATENbHOCTH, MpPH ITOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBINA ammapar Kypca
(bU3HKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTaIuel

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB U HMCCIEAOBAHUN (U3UUYECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCSITENBHOCTh TPYMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHICTBHE,  MPOSBISIL  TOTOBHOCTh
pa3pemniaTb KOHQIUKTHI

Kon
NpoBepPsSIEeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTO 00111eTr0 00pa30BaHUs




pe3yJabTara

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33auy B YYEOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) GUBNUYECKUX SIBICHUIN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUecKUX BeTUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
HCIIOJIb3ysl HW3YyYEHHBIE 3aKOHbI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKCHHUE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYEHHBIX CBOMCTBa
(du3HYeCKHX SBICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3adaud (omMparouiecss Ha cuUcTeMy u3 2 — 3
yYpaBHEHUMN), UCIMOJB3Ys 3aKOHbI U  (OPMYJbI, CBS3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIINE  HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOJIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOT0 3Ha4YeHUs (PU3MUECKOI BETUYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONHMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I " OIIBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHUe coOuparomeil JUH3bI), 000CHOBBIBATH BBIOOP crocoba
U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJUTHh HCCIENOBAaHUE 3aBHUCUMOCTEH (HM3WYECKHX BEJIHYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJIbTaThI
MOJYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIWYMH B BUAC TaOJIUIU




rpaduKoB, IeNaTh BIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMUS

1.12

MPOBOAWTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh M3MEPEHUs, Cleays MpPeUIOKEHHOH HHCTPYKLIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33IaHHON TOTPENTHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh MpaBWia TEXHWKH Oe3omacHocTH mpu  pabore ¢C
71a00paTOPHBIM 000PYIOBaHUEM

pa3nnyaTth OCHOBHBIC MPHU3HAKK M3YYEHHBIX (PU3MUECKUX MOJENeil:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IIJIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOZEJIb aTOMHOTO AApa

1.15

1.16

XapaKTepu30BaTh HPUHLUINbBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX ONMUCAHUSA, HMCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHHMH U HEOOXOIuMble
¢uznyecKnue 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMBl M  CXEMAaTH4YHbIE PHUCYHKH HW3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPHU PEUICHUH Y4eOHO-IIPAKTHYECKUX
3a]a4, ONTUYECKUE CXEMBI JJISl IOCTPOEHUSI U300paKEHUH B IIJIOCKOM
3epKajie ¥ cOOMparoLIe J1H3e

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAUTh HMH(MOPMALMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B IOBCEIHEBHOM
KHU3HM U1 o0ecriedeHHss O€30HacHOCTH MpU  OoOpallleHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U
cO0JTIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEICHUS B OKpY Karollel cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpys TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYECHHOU
nH(poOpMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

1.19

UCMOJNb30BaTh IPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HAy4HO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth HMHTepHer; Biazets  npuémMamu
KOHCIIEKTUPOBAHHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAILIMU U3 OJIHOU
3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

1.21

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAIlMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUECKOTO
coJlep’KaHusl, MyOJIMYHO TPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCJIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN TOHATUIHBIN annapar U3y4aeMoro pasjaeina
(GU3UKH U CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ yd&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IIPYU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIIENOBAaHUN (PU3NUECKUX
MPOILIECCOB paclpesensaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEIWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBUM UM  KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYHIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJACUCTBUE,  MpOSBIsAL  T'OTOBHOCTH




paspeniaTh KOHM)IUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHPA
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1.2

1.3

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
Ou3nyecKkue  SBICHUA: MEXAHWYECKHE, TEILIOBBIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs
n3MEpeHU. MexyHapoHast CUCTEMa eAUHULL

EcrtecTBeHHOHayuyHBI METOJ| IMO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIIBUKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE
Ha0JII0AaeMOTr0 SIBJICHUS

1.4

1.5

Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[IpakTuueckue padbOTHI:

HN3mepenune paccTosHUN.

MN3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
.Onpenenenue pazMepoB MajbIX Tell.

M3Mepenue temmeparypsl NpH MOMOIIU >KHIKOCTHOIO
TEPMOMETPA U JATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNMA O CTPOEHNHN BEIIIECTBA

2.1

.CTpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, X Pa3Mephl.
OnbIThl,  JTOKa3bIBAIONIME  JIUCKPETHOE  CTPOCHHUE
BEILIECTBA

2.2

JlBmxenne wactun  BemectBa. CBA3b  CKOPOCTH
JIBW)KEHUS YacTUL C TeMmmeparypod. bpoyHOBCkoe
IBIKeHue, I dy3us

2.3

B3aHM0I[ei/JICTBH€ YJaCTHL BCIICCTBA: IIPUTAKCHUC U
OTTAJIKUBAaHHUC

2.4

.ArperaTHple COCTOSIHUSI BELIECTBA: CTPOECHHUE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  Tell.
B3aumocBsI3p MEXIy CBOWCTBaMHU BEIIECTB B pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

2.6

[IpakTuyeckue paboOTHI:

.Ouenka 1uameTpa aToMa METOJOM  psiioB  (c
UCIOJIb30BaHuEM (poTorpaduii).

.OnpITel 10 HAOJIOJEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3os.

.OnbITHI o 0OHApYKEHUIO JEUCTBUSA cul
MOJIEKYJISIPHOTO TIPUTSKEHUS




JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

3.2

Mexanngeckoe JIBIDKCHHE. PaBHoMepHOe u
HEPaBHOMEPHOE JIBUKECHUE

.Cxopoctb. CpeHsis CKOPOCTh IpPU HEPABHOMEPHOM
JMBIDKEHUH. PacuéT myTH u BpeMEHH JIBHIKCHHS

3.3

SBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneiicTBue
TeJ KaKk MPUYMHA M3MEHEHUS CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa HHEpPTHOCTH Teja

3.4
3.5

JlmoTtHOCTE BCIIIECTBA. CBi3p IIJIOTHOCTHU C
KOJIMYCCTBOM MOJICKYJI B CIUHULIC 00BéMa BCIICCTBA

Cuita xak XapaKTCPUCTHKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MTOMOIIBIO JUHAMOMETPA

SIBnenue tarorenus u cuia tsbkectu. Cuia TsSHKECTH Ha
npyrux rianerax. Bec tena. HeBecomocTh

3.8

3.9

Cuna tpeHusa. TpeHHE CKOJIBXEHHS W TPEHHE IOKOS.
Tpenue B IpUpoae U TEXHUKE

.Cllo)KeHHE CWJI, HAIpaBJIEHHBIX IO OJHOM HPSAMOIL.
PaBHOnelicTBYIOIIIAsA CHIT

3.10

3.11

3.12

[IpakTuueckue paboOTHI:

OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS
(mapuika B KUAKOCTH, MOJEIU  DIEKTPHUYECKOTO
aBTomMoOmIg u Tak panee). OmperneneHue cpenHen
CKOpPOCTH CKOJIbKEHHS Opycka WIM IIapuka Mo
HAaKJIOHHOM  IUIOCKOCTH.  OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTh PACTSDKEHUs (nedopMmalii) NpyKUHBI OT
NPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPUPYIOIIKE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT BEca Teya U
XapakTepa COIPHUKACaIOIINXCsl TOBEPXHOCTEN

@usnyeckue SBICHUS B IIPUPOJIE: NIPUMEPHI JBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW U HEXXHMBOU IIPUPOIE,
JICMCTBHE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCcTpoucTBa: TUHAMOMETP, NOAMIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

HaBnenue TtBEporo tema. CrocoObl yMEHBUICHHUS U
YBEJIMUEHUS 1aBJICHUS

4.2

4.3

4.4

4.5

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT 00béMa,
TeMITepaTypbl

[lepenaua naBneHust TBEPABIMHU TEIAMHM, KUIKOCTSIMHU U
razamu. 3akoH [lackainsa. [THeBMaTnueckre MaInHbl

3aBHUCUMOCTH JaBJICHUS KHUIOAKOCTH oT FJ'Iy6I/IHI)I.
I'uapocraruueckuit napagokc. CooOIIaroMecs coCcybl.
FI/I)IpaBJ'H/I'-IeCKI/Ie MEXAaHU3MBbI

ATtMmocdepa 3emnn u atMmocepHoe naBneHue. [IpuanHsl
CYIIECTBOBaHMUSA BO3AYIIHOM 0060mouku 3emiau. OmnbiT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT




BBICOTHI HaJl YDOBHEM MODSI

4.6

4.7

4.8

4.9

N3mepenue armocdeprnoro npaeneHus. [lpubopsl amns
M3MepeHust aTMOC(HEPHOTO JaBICHUS

JleiicTBHE KMAKOCTM M ra3a Ha IOIPYKEHHOE B HHUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[LinaBanue ten. Bo3gyxoruiaBanue

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTHM Beca Tella B BOJE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YAcTH TeJa.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, EHCTBYIOIIEH
Ha TeJIO B OKUJAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B XKUAKOCTHU, OT 00BEMA
MOTPYKEHHOW B KMJIKOCTb YacTH TeJla U OT IUIOTHOCTHU
xuakoctu.  KoHcrpywpoBanme — apeoMerpa WU
KOHCTPYMPOBAaHME  JIOAKM W  OIpejeleHune  eé
Ipy30M0AbEMHOCTH

4.10

dusnueckue  SABJICHUS B NPUPOJAC.  BIUSHHC
aTMoc(hepHOTro JaBJICHHS HA KHUBOW OpraHU3M, IIAaBaHUE
pBIO

411

TexHuueckue ycTpoOHCTBa: COOOLIAIONIUECS COCYIIBI,
YCTPOMCTBO BOJONMPOBOJA, THJPaBIMYECKUN Tpecc,
MaHoOMeTp, 0apomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHnueckasi MOIIIHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
m10ckocTh. [IpaBuio paBHOBecHsl pplyara

5.4 [IpumeHneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument

5.5 I0JIE3HOTO JNEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTreHmanbHast SHEPTUM TeJA, MOJIHITOTO HAll 3EMIIEN

5.7 Kunernueckas sneprus

58 [lonHas mexaHmveckas SHEPrus. 3aKOH M3MEHEHUs U
COXpaHEHUS MEXaHUYECKON SHEPrUU
[IpakTudeckue padbOTHI:
.Onpenenenue paboThl CUIIBI TPEHUS IPU PaBHOMEPHOM

59 JIBUKEHUM Tella 10 TOPU3OHTAIbHOM TOBEPXHOCTH.
Hccnenosanue yCIOBUI  paBHOBECHsS  pblyara.
N3smepenne KIIJ[ nHakimoHHON mockoctH. M3ydeHue
3aKOHA COXPaHEHMsI MEXaHUYECKON DHEPTUU

5.10 @usnueckue SBIEHUS B IPUPOAC: pbIYaru B TENE




YCJI0BCKa

TexHuueckue yCTpOMCTBA: pblyar, MOABWKHBIA U

5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Koxa Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaena 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUH CTPOEHUsI BelecTBa. Macca U pa3Mepbl
Mosiekyln.  OmbIThl,  TOJATBEP)KIAIOUIME  OCHOBHBIC
TIOJIOKEHHUS MOJIECKYJIIPHOKMHETHYECKON TEOpUH
Mopenu  TBEpAOro, OSKHAKOTO ©  Ta3000pa3HOTO
6.2 cocrosiHuil BemecTBa. Kpucramnnmdeckue u amopdHbie
Tena
OObsicHEHUE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEl
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHICCKON
TEOpUU
6.4 CMaunBaHUE U KaNWUISIPHBIC SIBICHUS
6.5 TennoBoe paciIMpeHue U CxKaTUE
6.6 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
TETIJIOBOTO JBUKEHUS YaCTHI]
6.7 Bayrtpennss sneprusi. CnocoObl ”3BMEHEHHSI BHYTPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEpIIeHUE pabOThI
6.8 Buapl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,
5 W3IIy4eHue
6.9 KonmunuecTtBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTh
BEIIECTBA
6.10 TemsooOMeH u TemIOBOE paBHOBECHE. Y paBHEHUE
TEIUIOBOTO OanmaHca
6.11 [InaBneHue u oTBEp/IEBAHNE KPUCTATUIMUYECKUX BEIIECTB.
VenapHas TEIIOTA IJIABICHUS
[TapooGpazoBanue wu  KoHAeHcamus.  Vcmapenwue.
6.12 Kunenne. VYnenpHass  Temiota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpPaTyphl KUIIEHUSI OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BraxxaocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHas TEII0TA CrOPAHUs
[lpunnunsl  pabotel  TernoBbix asurarenei  KIIJ]
6.15 TEIJIOBOrO ABUTaTelss. TeroBble ABUTATENd U 3aluTa
OKpY>KaroIlen cpeibl
6.16 3aK0oH COXpaHEHUS W MPEBPAIIECHHUS SHEPTHH B TETIOBBIX
npoiieccax
6.17 [IpakTuyeckue pabOTHI:
.OnBITHI o 0OHApYKEHHIO JICUCTBUSA CUl




6.18

6.19

MOJIEKYJISIPHOTO MPUTSKEHHUS.

.OnpITHl MO BBHIPAIIMBAHUIO KPHUCTAUIOB IOBAPEHHOU
COJIM WJIM caxapa.

.OnBITHI IO HAOIIOZACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B,
AKHUJIKOCTEH U TBEPBIX TEIN.

.OnpeneneHre gaBieHMs BO3yXa B OaJUIOHE LIMPUIIA.
.OnBITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIM OXJIAXKICHUS.
JlpoBepka rumnore3bl JUHEHHON 3aBUCUMOCTH JUIMHBI
CTOJIOMKA KHMJKOCTH B TEPMOMETPHUYECKOW TPYOKE OT
TeMIIepaTyphbl.

.HabmtonneHne m3MeHeHuss BHYTpEHHEH SHEPrUM Teja B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHUIL.
HMccnenoBanue SIBIICHUS TEII000MeHa pu
CMEILIMBaHUU XOJIOAHOM U ropsyeil BOAbI.

.OmpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOIO
BOJIOM NpU TEIIOOOMEHE C HArpeTbiM METaNIMYeCKUM
LUJIUHIPOM.

.Onpenenenue yaeabHOM TEIIOEMKOCTH BEIIECTBA.
.HMccnenosanue npouecca ucnapeHusl.

.OnpeneneHre OTHOCUTENbHOMN BIQXKHOCTU BO3/1yXa.
.Onpenenenue yaeapHOM TEII0THI IJIaBICHUS JIbJA.

®usnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTsDKEHHE M KalWULIpHbIE SBICHHS B IPHUPOJE,
KpUCTaJIIbl B IpUpoe, u3inydenue ConHila, 3aMep3aHue
BO/1I0EMOB, MOpPCKHUE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,
WHesl, CHera.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD 2IEKTPUUECKOTO

7.3 nons. IIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »sriexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckui 3apsaa. Ctpoenue aroma. [IpoBogHukn u
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
ANEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerutoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B

KHUAKOCTAX U Ira3dax




Onektpuyeckas uenb. Cuia ToKa. DJNEKTPUYECKOE

7.8
HaIpshDKEHUE

79 ConpoTuBieHnue IIPOBOJIHUKA. VY aensHOE
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma a1 yq9acTka 1enu

711 [TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
MIPOBOIHUKOB

712 PaGora u MOIIHOCTH JJIEKTPUUYECKOTO TOKAa. 3aKOH
Jxoynsa — Jlenua

713 DNEeKTpUYECKHE LEeNH U TMOTPEOUTENH AIEKTPUUECKOM
sHeprum B ObITy. KopoTKkoe 3aMbIkaHme

714 IlocTtossHHBIe MarHuTHL. B3amMoneicTBHE IMOCTOSHHBIX
MarsuToB

715 MarautHoe mnone. MarmutHoe mnojie 3eMiIM M €ro
3HAUYCHHE JUIS JKU3HU Ha 3eMiie

716 OnbIT Dpcrena. MarHuTHOE 10JI€ AJIEKTPUYECKOro TOKa.
[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

717 9neKTpoz[BHraTenLU IMOCTOSSHHOTO TOKa. I/ICEIOJ'ILSOBaHI/Ie
AJIEKTPOJIBUTaTENeH B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE

718 Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN
naaykiuu. [Ipasumno Jlenna
DNEeKTpOoreHeparop. Crnioco0sr MOJIY4eHUS

7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOCHUIO DJICKTPHU3AIMN TET UHIYKIIUEH
U MIPU CONPUKOCHOBEHMH.
UccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO TMOJIS  Ha
MIPOBOJIHUKU U AUDJICKTPUKH.
COopka u mpoBepka pabOTHI BJIEKTPUUYECKON IIETH
IMOCTOSHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryampoBaHue HAIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJTBI TOKA, UIYIIETO Yepes3

720 pEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS

Ha PE3UCTOpE.
OIIBITHI, JIEMOHCTPUPYIOIIINE 3aBHCUMOCTD
AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TJIOMIA/IA MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TpU
MOCJIEI0BATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Il CHIJIBI TOKA TPU TapasuieTbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
AJEKTPUYECKOTO TOKa, WAYIIETO Yepe3 Pe3UucTop.
OmpezneneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VMccaenoBanrne 3aBUCUMOCTH




7.21

1.22

CHJIBl TOKa, WAYILEro 4yepe3 JIAMIIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIT/I narpesarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHUTOB.
I/I3yqu1/Ie MAarauTHOIO IIOJIA IMMOCTOAHHBIX MAIrHUTOB IIPpH
ux oObeauHeHUM U pasgeneHud. VcciepoBaHue
JEHCTBUS 3JIEKTPUUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIME  3aBUCHUMOCTb  CHJIBI
BSaI/IMOHGfICTBI/ISI KaTylmlKkyu ¢ TOKOM U MarouTa OT CHJIbL
TOKa M HaIpaBlIeHMs TOKa B Karymke. I3yuenue
ﬂeﬁCTBHH MAaroiuMTHOIrO II0Jid1 Ha IMPOBOAHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
BIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OnbITHI o

HUCCICIOBAaHUIO ABJICHUA 3JICKTpOM8,I‘HHTHOfI HHAYKIUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUA
MHAYKIOUMOHHOI'O TOKa

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, Apei] MOIIOCOB,
POJIb MAarHUTHOTO TOJIA AJIs )KU3HHU Ha 3emiie, MOJspHOe
CUSIHUE

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPHUCCKOW SHEPTUH,
JJIEKTPOOCBETUTENFHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENHN, dJICKTPOMArHUT, ODJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKa, FeHePaToOp MOCTOSHHOTO TOKA

9 KUIACC
Kon
pasena Kox snementa [IpoBepsieMbie 2I€MEHTHI COACPKAHUS
MEXAHWYECKUE SABJIEHUA
81 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
Cucrema orcuéra
8.2 OTHOCHUTENHHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MPSIMOTMHEWHOE IBUYKEHUE
.HepaBHOMepHOe mpsimonuHeliHOe ABMkeHue. CpemHsis
8.4 W MTHOBEHHAas CKOPOCTh Tejla INPH HEPaBHOMEPHOM
8 JIBUKCHHUH
85 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
JIBUKCHHEC
8.6 .CBoOonnoe manenue. OnbiTel ["anmnes
.PaBHOMepHOE ABMKEHUE TO OKpyXHOCTH. [lepuon u
8.7 gacToTta oOpareHus. JInHeWHas W yrioBas CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HploTOHA
8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon Herotona

8.11

JlpuHmn cyneprno3unuu cuil

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

.Cuna TpeHus: cuiia TPEHUsI CKOJbXEHUSI, CUJIa TPEHUS
MOKOs1, APYTHe BUABI TPEHUS

.Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TATOTCHMUS.
YckopeHnue cBOOOHOTO MaICHUS

8.15

JBwxenue  muianer  Bokpyr  Comnma.  IlepBas
KocMuyeckasi ckopocTb. HeBecoMoCTh U meperpys3ku

8.16

8.17

PaBHOBeCcHe MaTepralbHON TOYKH. AOCOIOTHO TBEPIOE
TEJO

.PaBHOBecue TBEPHOro Tena C 3aKPEIUIEHHOW OCBIO
BpaueHust. MoMeHT cuibl. LleHTp TsbxecTu

8.18

Nmnynsc tena. M3menenne umnyisca. iMmynsc cuiib

8.19

3aKoH COXPAHCHUS UMITYJIbCa

8.20

.PeakTuBHOE JBHKEHUE

8.21
8.22

Mexanudeckasi paboTa U MOITHOCTb

PaGora cun TskecTH, ymnpyroct, TpeHus. CBs3b
SHEpPIruu U paboThbl

8.23
8.24
8.25

[loreHnumanpHas dHEpPrusi Tena, MOJHATOTO  HAJ
MMOBEPXHOCTHIO 3eMIIH

[ToTennmanpHast YHEPTUs CKATOU NPYKUHBI

.Kunernueckas nsHeprusa. Teopema O KHHETHMYECKOU
SHEPIUH

8.26

8.27

.3aKOH COXpaHEHHs] MEXaHUYECKON IHEPIHUH

[IpakTuueckue padbOTHI:

Omnpenenenue cpeAHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JBWKEHHUS IIapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JIBY>KEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHM IpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka ruMOTE3bl: €CIU MpPH PaBHOYCKOPECHHOM
JBWDKEHUM 0€3 HadallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHITbI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpMaJbHOro naBieHUs. OmnpeneneHue
KodpduurueHTa TpeHus CcKoiabxeHus. Omnpenenenue
KECTKOCTH TPYXHUHBL. OmnpeneneHue pabOTHI  CHIIBI
TPEHUST TIpU PAaBHOMEPHOM JIBXKEHMH Tela TI10
TOpPH30HTAILHOW TOoBepXHOCTH. Ormpenenenue padboThI
CHJIBI  YOPYrocTd  IpH  ToabéMe  TIpy3a C
WCTIOJB30BAHUEM  HETOJBIKHOTO W IOJBHKHOTO
0JI0KOB

8.28

®dusnueckue ABJICHHUS B MPUPOJE: MPHIUBBI U OTIIUBBI,
nBkeHue TiaHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE




10

JABUXXCHUC )KHUBBIX OPTraHU3MOB

8.29

TexHuuyeckue  yCTpPONCTBA:  CHUAOMETpP, JaTUYUKH
I10JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJIeOaHMH: Iepuo/J, YacTOTa, aMILJIMTY1a

9.2

9.3

9.4

MaremaTnueckuit u NPY>KUHHBIN MasITHUKH.
[IpeBparmenue sHeprun npu KoiaedaTeTbHOM ABHKCHUN

3aryxaromue KoJjiebaHus. BbIHYXICHHBIC KOJIeOaHUSI.
Pe3onanc

Mexannyeckue BOJIHBL. CBOMCTBAa MEXaHHMYECKHUX BOJIH.
[IpononbHbIe U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHHUs. MeXaHHM4YE€CKHUE BOJIHbI
B TBEPAOM TeJI€, CCICMUYECKHE BOJIHbI

9.5

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHubpa3Byk U yabTpa3ByK

9.7

9.8

[IpakTuyeckue paboOTHI:

OnpeneneHue 4YacTOThl W Hepuoja  KoJiebaHMi
MaTeMaTHYECKOro MasiTHUKA.

OnpeneneHue 4YacTOTbl W Hepuoja  KoJiebaHMi
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — TIepHOJa  KoJieOaHWi
MOJIBEIIEHHOI0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJieOaHM
NPYKMHHOTO MasTHUKa OT Maccel Tpy3a. IIpoBepka
HE3aBHCUMOCTH nepuoaa KojeOaHui rpys3a,
MIOJIBEIEHHOTO K HHUTH, OT MacChl Ipy3a M KECTKOCTH
npyxuHsl. I3Mepenne yckopeHus cBOOOAHOIO NaieHUs
dusnyeckue SBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEWCMUYECKUE BOJIHBI,
IlyHaMH, 9XO0

9.9

TexHuueckue yCTpPOWCTBA: 3XOJOT, WCIOJIb30BAHUE
YIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

10.1 .
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [ITkana 3€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTb CBETa.
BonHOBBIE CBOMCTBA CBETA
[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  OJJIEKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0O MOOMJIBHOTO Tese(hoHa
@dusnueckue SBIEHUS B INPHUpPOJE: OHOJIIOTHYECKOe

10.5 JENUCTBHE BHUJIUMOTO, yABTPa(HOIETOBOTO "
PEHTT€HOBCKOTO M31y4eHHM

106 TexHnueckue yCTpOHCTBA: HCIIOJIb30BaHUE

OJICKTPOMAariMTHBIX BOJIH JJIA COTOBOM CBS3U




CBETOBBIE ABJIEHMA

11.1 JlyueBast Mmogenb cBeTa. MicTouHuku cBera

11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

113 Otpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpa)KeHUS
cBeTa

114 [Ipenomsienne cBeta. 3aKOH NPEJIOMJIEHUS CBETA.
[TosiHOE BHYTpEHHEE OTpAKEHHE CBETa

11.5 JIunza. Xopx jtyyen B IMH3e

116 Ontuyeckast cucrema Qoroamnmapara, MHKPOCKONA M
TeJecKora

117 I'maz xak onTudeckas cucrema. bimzopykocts u
JAJIbBHO30PKOCTh

118 Paznoxenne Oenoro ceera B criektp. OnbiTel HploToHA.
CrnosxeHue CieKTpaJabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
HMccnenoBanue  3aBUCUMOCTH  yrjga  OTPa)KCHHS

11 CBETOBOTI'O JIy4a OT yIJia MaJeHHUs.

JM3yueHne XapakTepuCTUK H300paKeHHUs MpeaMeTa B
IJIOCKOM 3epKaje.
HMccnenoBanue 3aBUCUMOCTH  yIjla  MIPEIOMIICHUS
CBETOBOTI'O JIy4a OT yrJja MaJieHusl Ha TPaHUIIE «BO3IYX —

11.9 CTEKJION.
Jlonydyenue n300paXkeHUI ¢ MOMOINBIO COOHMparolIeit
JIUH3BI.
.Onpenenenre (HOKYCHOTO PacCTOSIHUS U ONTHUECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
.ONBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.
.OnpITEI TIO BOCHPHUSTHIO IIBETA MPEAMETOB TMPH HUX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®duznyeckue sBIeHUs B npupoje: 3atMeHus ConHua u

11.10 JIyHbl, 11BeTa Tel, ONTHYECKHE SIBJICHHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUpax)

11.11 Texnuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
(doToanmapar, ONTUYECKHE CBETOBOIbI

KBAHTOBBIE SABJIEHUA

121 OnwiTel Pezepdopna u 1utaHetapHas MOJENb aToMma.
Mogens aroma bopa

122 Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTBHI
JInnenyaTele CIIEKTPHI

12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

12 124 Ctpoenne aromHoro sapa. HykioHHas Mopjenb
' aTOMHOTrO siipa. M30Tomnsl

195 PamuoakTuBHbIe mpeBpameHus. [lepuon momypacmana
ATOMHBIX STIEP

126 SnepHble peakunu. 3aKOHBI COXpaHEHUS 3apsI0BOrO U
MacCOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU




12.8

12.9

Peakuuu cunTe3a u nenenus siaep. MICTOYHUKY 3HEprun
Connna u 3BE37,

Snepnas osHepreruka. JlelicTBHE  paJlMOAKTHUBHBIX
W3JIyYCHHUI Ha KUBbIC OPTaHU3MBI

12.10

12.12

[IpakTuueckue paboOTHI:

HaGntoneHne CIUIOMIHBIX W JUHEWYAThIX CIEKTPOB
U3ITy4eHUSI.

HccnenoBanue TPEeKOB: M3MEPEHHE HHEPTUM HACTHIIBI
110 TOPMO3HOMY MyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOTO (poHa

®usnueckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN
paOaKTUBHbIN ¢ox, KOCMHUYECKHE Ty4H,

12.11 PaIUOAKTUBHOE H3JIy4€HUE IPUPOIAHBIX MHHEPAJOB,

JEICTBUE PpAJUOAaKTHBHBIX M3IYyYEHMM HAa OpraHusM
4eJI0BEKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
VMHIVBUAYAJIBHBIN 103UMETp, Kamepa Bunbcona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

[Tonumanue posu  QU3MKKM B  HAYYHOM  KapTHMHE  MHpa;
chopMuUPOBaHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBS3H
U TI03HABa€MOCTH SBJIEHUH NPUPOABI, O POJM SKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil ponu (GUIMKKM B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJOTHH, 00 3BOIIOIMHU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAE POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(Gu3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIETrO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUS O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MpPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJEKTPOMATrHUTHBIX W KBAaHTOBBIX),
YMEHUE pa3anyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKpYXKalOIIeM MHUpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Brnanenue ocHoBaMM MOHSATUWHOIO ammapaTta M CHUMBOJUYECKOIO
s3bIKa (DU3UKM M MCTOJIb30BAaHUE WX I PEIIeHUs y4eOHBIX 3ajad,
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SBICHUS U
MIPOLIECCHI, UCTIOJB3Ys PYHIAMEHTAIbHBIE U IMIUPUYECKUE 3aKOHBI

YMeHne onuchBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘IGCKI/IG SABJICHUS,




HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

BnaneHne ocHOBaMH METOJIOB HAydyHOTO TIO3HAHUS C Y4ETOM
coOIOZICHHsI MPaBUJI OE30MacCHOTO Tpynaa: HAOMIOJACHHE (DU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSITEILHO COOMpPATh IKCICPUMEHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO WHCTPYKIUH, OMUCHIBATH XOJI
OTIBITA U 3aIKMCHIBATH €TI0 PE3yJIbTaThl, (HOPMYIMPOBATH BHIBOJIbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3HMUECKUX BEITUYMH:
YMEHHE IUIAaHUPOBATh H3MEPEHHUS, CaMOCTOSATEIILHO COOUpPATh
OKCIICPUMCHTAIBHYI0 ~YCTAHOBKY 110 HWHCTPYKIIMH, BBIYHCIIATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATh IOJIYUYCHHBIC PE3YJbTaThl C
y4€TOM 3aJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;
NPOBEJCHUE  HECIOKHBIX  AKCICPUMCHTAIbHBIX  HMCCIICIOBAHUM;
CaMOCTOSITENILHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAHOBKY W
OPOBOIUTH  HCCIICJOBAaHWUE IO  MHCTPYKIUH,  [PEACTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTHA (DM3MUECKUX BEIUYMH B BHJE TAOJIHII U
rpadMKOB, YYUTHIBATH MOTPEIIHOCTH, JICJIaTh BHIBOJIBI IO PE3yJIbTaTaM
UCCIICTOBAHMSI

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX Ui
00BSICHEHUST (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie€ M B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISIT IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX
SBJICHUH, (PU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIH

YMenue pemath pacu€THble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAIONIINE  (PU3NUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJIATh HEJOCTAIOIME JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBI M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3HauYeHUs (PU3UYECKON BETUYMHBI, YMEHHE OMPENEIATh Pa3MEPHOCTh
(bu3M4ecKoil BeTMUMHBI, TOJYyYEHHON NPHU pEIIeHUH 3a/1a41

YMeHne XapakTepu3OBaTh MPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJIE€ OBITOBBIX MPHUOOPOB, W TPOMBIIIUICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOMCTBAaX (DU3WUYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE
3aKOHOMEPHOCTHU

10

YMeHue uCmonb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCEHEBHON KW3HM JUIsi  oOecredeHusi Oe30MacHOCTH  TMpH
oOpamieHud ¢ OBITOBBIMH ~ TpHOOpaMH M TEXHUYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbSI M  COONIOJACHUS HOPM
JKOJIOTMYECKOTO TOBEICHHMS B OKpYXKaOUIEH cpele; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHHUS JTOCTIKCHHH (PU3UKH U TEXHOJOTUM
JUIS PAlMOHAIIBHOTO TPUPOIOIIOIB30BaHUS

11

OnbIT moOMCKa, NpPeoOpa3oBaHHMsT M MNPEACTABICHHUS HH(POPMALUU




(U3UYECKOTO COACpKAHUSI C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OIIEHUBATH JIOCTOBEPHOCTH
MOJIyYUeHHOW MHPOpMAIIMM Ha OCHOBE HMEIONIMXCA 3HAHUM W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHME  HCHOJb30BaTh  IpHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3HYECKOTO CONEPIKAHUS, CIPABOYHBIC MaTepUaibl, PECYpPChl CETU
WutepHner; BnageHue 0a30BBIMM  HaBBIKAMU  [PEOOpa3zoBaHUS
uH(pOpMallMM U3 OJHOH 3HAKOBOM CHCTEMBI B JPYIyi0; yMEHHE
co3laBaTb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE WH(MOPMAITUU U3 HECKOJIBKIX UCTOYHHKOB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'J I1O
OU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe jBukeHue. MarepuanpHas Touka. (Cucrema  OTcuéra.
OTHOCUTENBHOCTD JIBU)KEHHS
PaBHOMepHOE U HepaBHOMepHOE JABUKeHUE. CpenHss ckopocTb. Popmyna A
1.2 BBIYUCIICHHSI CPeIHEH ckopocTu: V = S/t

PaBHOMepHoe HpﬂMOJII/IHef/'IHOC JABHKCHUC. 3aBHUCHMOCTD KOOpJAUHAThI TCJIa OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JBHXKXCHUA:

13 MO=Xo+us

I'padukm 3aBUCHUMOCTM OT BPEMEHU JJsi MPOEKIHH CKOPOCTH, MPOEKIUU
NEpPEMEIICHNs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSAMOJIMHEWHOM
JBUKEHUH

3aBUCHMOCTD KOOpAUHATBI TEJIa OT BPEMCHU B CJIIyda€ PABHOYCKOPCHHOTO
HpHMOJ'II/IHGI\/JIHOFO JBHKCHHA:

t‘-"'l s

Self) =vg, # I+ *

@opmynbl I NPOCKLUHUHU IEPEMEIICHUS, NPOEKIUU CKOPOCTH U NPOEKLUU
YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUH:

2
t
s D=y, -t =
14 51() Upx -1+ 0, 2
U_\'(f) =Upy T4, L,

a,(f)=canst,

a4 a3

- — - = F)
Uzy Uy ~y S,

I'paduku 3aBUCHMOCTH OT BpEMEHHM IS MPOEKLUUU YCKOPEHUs, MPOCKIUH
CKOPOCTH, NPOEKLUUH T[EepeMelIeHUsl, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU

CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOAHOE TaJCHUE Tela IO
BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
3emnun). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPECHWS,
MPOEKIIMA CKOPOCTH W KOOPJIMHATBHI TPH CBOOOJHOM TAJCHUU Tela IO

1.5




BEPTHUKAIH

CKOpOCTh PaBHOMEPHOTO [BW)KCHHUSI Tella [0 OKpykHocTH. HampasieHnue
CKOpOCTH.
dopmynia Uil BBIYUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYNKHOCTH H IEPHOJ
oOpareHus:
b= 2R

T

LlenTpocTpemMurensHoe yckopeHue. HampapiieHHe LEHTPOCTPEMUTEIBHOTO
yckopeHusi. @opMyiia Jij1sl BBIYUCICHUS] YCKOPEHUS:

1.6
2
a. = (3
R
dopmyia, CBSI3bIBAIONIAs IEPUO]] M YACTOTY OOpaIeHHUS:
v = !
T
Macca. [InotHOoCTh BemecTBa. dopmysia sl BBIYUCICHUS IJIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 7 _Fl—:»z
TpeHne 1nokos U TpeHHUe cKoabxkeHus. Dopmyrna 17 BEIYUCICHUS MOJYJIS CHIIBI
TPEHUSI CKOJIbKECHHUS:
1.12 Fp=u-N
Hedopmarus tenma. Ynpyrue u Heymnpyrue aepopmanuu. 3aKoH yIpyrom
nedopmaruu (3akon ['yka):
1.13 F=k-Al
1.14 Bcemupnoe Tsarorenue. 3aKOH BCEMHPHOTO TATOTCHHUS:




1.15

1.16

1.17

1.18

1.19

1.20

F-G. my -iﬂz
R
Cuna 1spxecTu. Y cKOpeHHe CBOOOHOTO MajieHHs.
dopmyna st BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBrxenune nnanet Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku

Nmmynbe Tena — BekTopHast Gu3nUYecKas BeTHIHHA.

pP=md

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MIMIrynbsce cuibl
3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TE:
D=nyUy +n, Uy =const

PeaktuBHOE NBHXKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosct
Mexanuueckas MOITHOCTD:

4
I

N=

Kunernueckas n noreHumanbHas sHeprus. @opmyina s BBIYMCICHUS
KMHETUYECKOW DHEPIUH:

HE_J'E
By

Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

MexaHnueckas SJHeprusi:
E=E;.+E p

3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPY HAJTUYMH CHJIBI TPEHHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Moment cuiisi:M - FI.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O6510Ku. KITJ[ mpocThix MexaHW3MOB,

n= Anonesmas

AS&I‘I:E‘IEEE&H




1.21

[laBiienue TBEpIOTO TENA.

dopmyna a1l BEIYUCICHUS JaBiIeHUs TBEPAOIO Tela:
_F

pP==-

JlaBnenue raza. ATMocdepHoe JaBieHue.

I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.

®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna i ONPENECICHHUsS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras3:

Fam =PEV

Ycnosue ninaBanus Tena. [InaBanue CYHAO0B 1 BO3QYXOIIABAHUC

1.24

1.25

Mexanuueckue KonebaHMs. AMIUIMTYJa, MEpUOJ U YacToTa KojeOaHUil.
dopmyra, CBA3BIBAIONIAS YACTOTY M EPUOJ] KOJIEOAHUH:

Maremarnueckuii M NpPYKUHHBIM MasATHUKA. [IpeBpaiieHue >SHepruu Inpu
K0J1e0aTeIbHOM JIBUKEHUHU

1.26

33.TYX8.I-OH_II/IG KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

1.28

Mexanudeckue BOJHBI. [IpooibHBIE M MONEpeUHbIe BOJHBL J[JIMHA BOJIHBI U
CKOPOCTb PaCIpPOCTPAHESHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTH
NPYXKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIBI TPEHMS, CHIIbI
YIOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpeHHUs1 Opycka Npu ABMKEHHUH [0 HAKIOHHOM IUIOCKOCTH; YacTOThl WU
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH MPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, JCHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYroCcTH HpU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
6510Ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
6J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTH YKUAKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI
OT Macchl Tela; CUIIbl TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO ABJIEHUS U OT
poZla OBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXUHE, OT CTEHNEHU
negopManuu MpYXUHBI, YCKOpPEeHUs: Opycka OT yrjla HakJIOHA HaIlpaBIISIOIIEH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; Mepuoaa
KOJICOAHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;




HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJeOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. [IpoBepka ycioBusi paBHOBECHS phluara

Dusuveckue sA6ICHUS 8 npupode.‘ MNpuUMEpPbl ABUXXCHUA C PaA3JIMYIHBIMU

CKOPOCTSIMU B KHBOM M HEXKUBOU MPUPOJE, EHCTBUE CHIIBI TPEHUS B IPUPOJE U
TEXHUKE, TPUIUBBI W OTJIMBBL, JBI)KeHHE TUIaHeT COJIHEYHON CHUCTEMBI,

1.30 PEAKTUBHOE JBUKCHHUE KUBBIX OPIaHU3MOB, PbIYard B TEJIEC YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJCHUS HA >KMBOW OpraHU3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )XMBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUYECKHE BOJIHBI, IIyHAMH, DXO
Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYMKU IOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHUs, JMHAMOMETp, IOAIIMIIHUKYA, PAaKETbl, pblyar, MOABUKHBIA U

131 HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE MEXAHU3MbI B OBITY,
COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPLIHEBOM HAcCOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BeliecTBa. Mojienu TBEPIOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrannuueckue u amopgHble Tena

29 JBuxenne dyactun BemectBa. CBA3b  CKOPOCTH  JBMXKCHMS 4acTHUIl C
Temrneparypoii. bpoyHoBckoe nBmkenue, muddysus

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

2.4 TemoBoe paclIupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

26 BHyTpGHH?If[ sHeprus. PaGorta u Teromepenaya Kak CIOCOObI M3MEHEHUS
BHYTPEHHEHN dHEPIruu

2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3Ty4YEHUE
HarpeBanue wu oxnaxnenue T1en. KonudectBo — TemnoTsl.  YjaenbHas
TEMJI0EMKOCTD:

28 O=cm(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
OanaHca:

29 0+0 +..=0

| 2
Hcnapenne n koHaeHcauus. V3MeHeHHME BHYTPEHHEH SHEPrMU B IIPOLECCE
UCIIapeHuss M KOHJAeHcauuu. KuneHwe IKMIKOCTH. YenbHas TeIioTa

2.10 napooOpazoBanusi: L = Q/m

2.11 BraxxaocTs BO31yXa
IInaBnenne w kpucrasmsanus. II3MeHeHHe BHYTPEHHEHW DJSHEpPIHMM IIpH
IUIABJIEHUU M KPUCTAJUIN3ALMU. Y A€TIbHAS TEIUIOTA MIJIaBJICHUS:

2.12 :-L—Q

m
2.13 BHyTpeHHss dHeprus cropaHyst TOIUIMBA. Y A€JbHAs TEIJIOTa CrOpaHusl TOIUIMBA:




q=0Q/m

2.14 [Tpuntumbe! padoTs! TeroBbix ABuratenei. KI1J[ remoBoro asuraresns
Ilpakxmuueckue pabomul
H3mepenue ynenbHOM TEIUIOEMKOCTH METAJUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYyYUEHHOTO BOJOM KOMHATHOW TeMmmeparypbl (UKCHPOBAHHON
Macchbl, B KOTOPYIO OIIyIIEH HarpeTbli MWIMHAP; KOJUYECTBA TEIJIOTHI,

2.15 OTJIaHHOTO HArpeThiM LWUJIMHAPOM, IOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1YyXa; YJEIbHONH TEIMJIOTHI
iaBieHus Jpga. VccnenoBaHue UW3MEHEHHUs TeMIlepaTypbl BOJBI  MIPHU
pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUHU XOJOAHOW H
ropsiueil BoJbl; mpolecca UCTapeHust
Qusuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIC

2.16 SBJICHHUSI B TIPUPOJIC, KPUCTALIBI B Tipupoje, uznydenne CoHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa
Texnuueckue ycmpoticmea: KanuuIspbl, IPUMEPbl UCIIOIB30BaHUS KPUCTAILIOB,

217 KUJKOCTHBIM TEPMOMETp, JaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOWHa, IBUraTellb BHYTPEHHETO
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnekTpu3anus Tel. J[Ba Buga 3MeKTPUUECKHUX 3apsiioB

3.2 B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

34 Onektpuueckoe mnozne. Hanpsok€HHocTh 3nekTpuueckoro mnoid. [lpuHnmn
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpuueckux 3apsaoB. JlelcTBHE 3JIEKTPUUECKOTO TMOJsS Ha
JeKTpUudecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
[TocTostHHBIN SnekTpudecKuil TOK. JlecTBus rrmekTpuueckoro Toka. Cuia Toka.
Harmpsxenue.

3.6 I=qg/t,U=Alq
DNEKTPUUECKOE CONPOTUBIICHHE. Y AEIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R=pl/S

38 3akon Oma ais yuactka snektpudeckoi nenu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,

3.9 [TapannensHOE coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:

3.10

U=UgI=1+L;R=2.
’ )

CMmeniaHHble COETUHEHHS] IPOBOITHUKOB
Pabora u moutHOCTH 3nekTprueckoro Toka. A = Ult, P = Ul




3akoH [[>oyins — Jlenna:

311  O=I"-R-t

312 OnbIT Sprez[a. MarnuTHOe 1OJIE OPSIMOrO IPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOH MHIYKIUU

313 MaruutHOEe 10J€ IOCTOSSHHOIO Mar"ura. B3auMoieicTBHE IOCTOSHHBIX
MarHuTOB

3.14 JlelicTBME MAarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM

3.15 Oneitel @apanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
M3mMepeHue  3MEKTPUYECKOro  CONPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTHU
AIIEKTPHUYECKOTO TOKA; PaOOTHI AIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE

316 (pe3ucTopsl, JIaMIOYKa), OT HANPSHKEHUS Ha KOHIAX MPOBOIHUKA; 3aBHCUMOCTH
COIIPOTHUBJIEHUS OT JUIMHBI IPOBOJIHUKA, IJIOIIAN €r0 MONEPEeYHOro CEYCHUs U
YIIEITBHOTO COTIPOTUBIICHUSI.
[TpoBepka mpaBmiia JUIsl 3JIEKTPUUYECKOrO HAMPSDKEHUS MPU IOCIEI0BAaTEIbHOM
COCAMHEHUU TPOBOJHHUKOB; TpaBHJIA I CHIIBI DJIEKTPUYECKOTO TOKa IIpHU
napajsieIbHOM COE€MHEHUH NTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue se6nenus 6 npupooe: 3IEKTPUUECKUE SBICHMS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE T0JE 3eMiTd, Ipel( MOIOCOB,
POJIb MAarHUTHOTO HOJIS JUIs KU3HU Ha 3emile, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, pPeocTar,
CUETUYMK  DIIEKTPHUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIIbHbIE AJIEKTPONIPUOOPHI (mpuMepsI), JNEKTPUUYECKUE
NPEOXPAaHUTEH, DJIEKTPOMArHUT, ODJIEKTPOJBHUTATENbh ITOCTOSIHHOTO —TOKAa,
reHepaTop MOCTOSHHOTO TOKA

3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojenb cBera. [IpsiMoTHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA

3.23 Hucnepcus cBera

324 JIunza. Xox nyueil B nuH3e. POKyCcHOE paccTosHME JUH3BL. OnNTHUYECKas Cuiia
mun3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTuyeckue mpruOopsI
IIpakxmuueckue pabomoi
M3mepenne onTuyeckoi Cuiibl coOHMparomield JTUH3bL, (OKYCHOIO PacCTOSHUA
coOuparomed JuH3BL (IO CBOMCTBY paBEeHCTBa pa3MEpoOB MpeaMera M
U300pakeHHsl, KOr/la MpeaMeT PacHojoXeH B JBOWHOM (oKyce), Mmoka3aTess

3.26 MPEIOMIIEHUS CTEeKIA.
MHccnenoBanue  cBoWcTBa  M300pakKeHHUs, IOJYYEHHOIO C  MOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla NPEIOMJICHUS CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHHULIE «BO3/IYX — CTEKJIO»

327 Qusuueckue aenenusi 6 npupode. 3arMmeHuss Conmxua u JlyHbl, 1Beta Teu,

ONTUYECKHE SIBICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MHPax)




308 Texnuueckue ycmpoiicmea: O4YKHM, TII€pUCKOIN, (oToamnmapar, ONTHYECKHE

CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA

41 PagunoaktuBHOCTE. Anbda-, Oera-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
pacrazia

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. IlnanerapHas Mojens aToma

4.3 CocraB aTOMHOTO siapa. M30TOMb!

4.4 Ilepuon nomnypacnaza aTOMHBIX sAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MAaCCOBOT'O YUCEIN
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHMYECKHE Jy4M, pPaJUOAKTUBHOE U3Iy4YE€HUE IPUPOAHBIX MMHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYaJIbHBIN 103UMETp, Kamepa
Bunbcona, siaepHast SHepreTuka

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI U YUEHUKA

» Ousmka: 7-i knacc: 6a30BbIA YPOBEHB: YUCOHHUK; 3-€ u3nanue, nepepadoranHoe [lepbImkuH
.M., BanoB A.M. AxuronepHoe o6miectBo «M3aarenbetBo «lIpocBemenney * @usnka: 8-i
KJ1acc: 0a30BbIil ypOBEHb: yueOHUK; 3-€ n3nanue, nepepadorannoe [leppimkun .M., BanoB
A.N. AxmonepHoe obiectBo «M3narensctBo «IIpocBemnienney * @usnka: 9-it kaacc: 6a30BbIi
YpOBEHB: yueOHHUK; 3-¢ u3nanue, nepepadorannoe [epeimkun U.M., I'yrauk E.M., MBanoB
A.N. u np. Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOAUYECKUE MATEPUAJIBI JIJI YUUTEJIA

1. Yepuuxona O.A., I'magenkoBa C.H., Kyapsasues B.B. Metoanueckoe nocodue k yueOHUKaM
7-9 xnacca,

2. Ileppimkun A.B. Pabouas Tetpanas k yueOHUKY 7, 8, 9 kiace

3. ®unonosuu H.B. Terpaas nns nabopatopHbix pador, 7, 8, 9 kiacc
4. I'pomueBa O.U. KonTposibHbIe U caMocTOSITENbHBIE paboThI, 7-9 Kilacc

5. XannanoB H.K., Xannanosa T.A. Tects! k yueOHuky A.B. Ilepreimknna. @usuka. 7-9 kiacc,
Metoanyeckue pekomennanuu. [Toypounsie pazpadorku. @usnka, 7-9 xknacc IUOPOBBIE
OBPA3OBATEJIBHBIE PECYPChHI U PECYPCBI CETU MHTEPHET bub6aunorexa [IOK
https://m.edsoo.ru/7f416194

bubnuroreka L{IOK https://m.edsoo.ru/7f4181ce

bub6mmoreka L{TOK https://m.edsoo.ru/7f41a4a6
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