


INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uke YUUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, N3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEeHUsI JOCTOBEPHBIX 3HAHHUM O MUpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTbD:
® HAy4YHO OOBSACHATH SIBICHUS,
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
Llenu wm3yuyeHuss (QU3MKKM HA YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs OMNpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEJCTaBICHUH O HAayyHOM MeTOoJie TO3HaHUS U (opMupoBaHHe
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O pon (PU3MKHU AJIT PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBACHATH (PUINYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
busznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOIIOJaTh MPHUPOAHBIC SBIECHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTANbHBIE HCCIEAOBAaHUS C HCIOJIb30BAaHHEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu IpodheCCUOHATBLHON ACSITEILHOCTH, CBI3aHHBIME C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEW 00Y4aIOIINXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. Ssnenus npupoxasl. GuUsnyecKkue SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HAyKH M3y4dalOoT NMpHpony. EcTecTBeHHO-HAay4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBACHEHHE HabOmomaeMoro sBieHus. OnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAAaT4MKaA
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBs3b CKOPOCTH JBUXKEHHUS YACTUI[ C TEMIIEPaTypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayTMyeckux) Teia. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownpE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIAPUKAa B KUIAKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTshKeHHs (IepopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBeTHYEHUA aBieHus. [{aBienue rasza. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommecs cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(epHOTo JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok~ wn e



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpyKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasznen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
coBepirieHre paboThl. BUIbI TeIUIONEpeaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNORAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TelIonepeaauu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€JI OT BEJINYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KOopoTkoe 3ambikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
Onextporeneparop. CrocoObl MOMYyYSHHS HIIEKTPHUUECKOW HHEPIUU. ODIJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJCHCTBUE 3aPSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsIIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3mepeHne 2eKTpUYECKOro HaNPSKEHUsT BOJIBTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMAarHuT.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKa IPH MapajuIeIbHOM COCIUHEHUU PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J] narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEJOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPSIMOJUHEHHOTO IBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3AUMOJICHCTBUHU TEII.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE NPOJ0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJa KoJaeOaHHd MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOAA KoyeOaHWN Tpy3a, MOABELICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEKTPOMarHuTHOE TIoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA SJIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Pasnes 11. CBeToBbIe sIBJICHUS.
JlyueBas mognenb cBera. Mcrounuku cera. lIpsMonnHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (QoToanmapaTa, MHKPOCKONA MU
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

N~ LDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun neiictBus doroanmnapara, MUKPOCKOINA U TEJIECKOTIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydeHue xapakTepuCTHK N300paXeHUs NIPEeIMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmnBITHI 1O PA3TI0KEHUIO OETIOTO CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTsIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTIO sJIpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakuyy. 3aKOHbI COXPaHEHUs 3aps0BOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

SR

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBanue TpPEKOB: M3MEPEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAOIINKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3allMu |
0000111eHUSs TPEIMETHOTO COACPIKAHUS U OIbITA I€ATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreunBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3ynbTaToB oOyueHus, dbopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB WCCICIOBAHUS SIBICHUI
OpUPOABl W TEXHUKH, OBIAJICHUE YMEHUSMH OOBSCHATh (DU3WYECKHE SBICHUS, HPUMEHSS
MOJTy4YeHHBIC 3HAHUS, PEIIaTh 3aJa4d, B TOM YHCIIE KAUeCTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUW PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HamOOJIee BAKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[] mposiBIeHNE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOit
HayKU;

(] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(PH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

[] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXICHHH OOIIECTBEHHO3HAUMMBIXH STUYECKHX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

] ocOo3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[l oco3HaHMe IEHHOCTH (PM3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

[] oco3HaHME IIEHHOCTH Oe3omacHoro o0Opa3a >KM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTrO
e IpaBa y JPYyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[] akTUBHOE Y4acTHe€ B PEUICHUH MPAaKTHYECKHX 33aJay (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

[J MHTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccui, CBI3aHHBIX C PU3UKOI;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

[] opueHTalusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHWM [UIsl pelieHust 3a1ad B oOsactu
OKpY’Kalolllel Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEICTBUMN
TUISL OKPYKAIOIIEe Cpenbl;

[ ocozHaHue r100AIBHOrO XapaKTepa KOJIOTHYECKUX MPo0IeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIOJHEHUU MCCIEAOBAaHUNH U IPOEKTOB
(bu3nuecKoil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

(] moTpeOHOCTh, B (OPMUPOBAHHWU HOBBIX 3HAHWUN, B TOM 4YHcie (OPMYIUPOBATH HJEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



e [J mIaHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o [] CTPCMJICHHUC QAHAJIM3UPOBATL W BLIABIIATL B3aUMOCBA3U IIPHUPOMHL, OGH.ICCTBa u
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e [JOLEHKA CBOMX JEHUCTBUM C Y4ETOM BIMSAHUSA HAa OKPYKAIOIIYIO CPENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HU3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBIICHUN H
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHOcOO pemieHus ydyeOHOW (u3Mueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIECHHOMY IUIaHY  OIBIT, HECIIOXHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI IO  pPe3yJbTaTaMm
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHSITh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU TMOHCKE M OTOOpe
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (HOpMy MpeAcTaBleHUs HHPOpPMAIUH U
WLUTIOCTPUPOBATh pEIIaeMble 3aqadyd HECIOXKHBIMH CXEMaMH, JWarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 33J]aBaTh BOMPOCHI 1O CYIECTBY O0CYK/IaeMON TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COINIOCTABJIATh CBOM CYXAEHUS C CYXICHHSIMH JPYIMX YYaCTHHUKOB JIHAJIOra,
00OHapy>XMBATh Pa3IU4He U CXOACTBO MO3UIIMM;

BBIPAXkaTh CBOI TOUYKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUH KOHKPETHOH (PU3HUECKOM MPOoOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHXKCHHIO: PACIIPEACIISITh PO, 00CYXKIaTh MPOIECCHl U PE3YIbTAThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThHI, JOCTUTAs KAYECTBEHHOTO pe3ysibTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3amnus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aayd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTMD)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJI0BEKa B XOJE€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpH peuieHUH (QU3UYECKUX 3aJad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, )KHUIKOE, ra3000pa3Hoe), MEXaHHUECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JBM)KEHUE, MHEPLHMs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | Ta3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPALICHUS
MEXaHUYECKOW YHEPTrHH) 110 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPUPOJE, NEHCTBHE CHUJIBI TPCHHUS B IMPHPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUECKHUE SBICHUS, UCIIOIB3Ys (PU3UIECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWJIa TpPCHUs, JaBJICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJa, MeXaHMyeckas palorta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJNe3HOT0 JECWCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3MUecKUX BEIMYMH, HAXOIUTh (OPMYIIBI, CBSA3BIBAIOIINME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepru30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS W TPOIECCHl, HCIOIB3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPaBUIO» MEXaHUKH,
3aKOH COXPaHEHWs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBJICHUS, TMPOIECCHl W CBOWCTBA TN, B TOM YHCIE WU B
KOHTEKCTE CHUTYAIMid NMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABJICHUH, (U3NUYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 J1eicTBHA, HUCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE Ui pPELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3iuyaTh W HHTEPIPETUPOBATH IIOJYYEHHBIM pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
HOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOMN MOTrPEIIHOCTH U3MEPEHU;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO IOTPY)KEHO TEJO,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIUYMH B BHUJE MNPEIIOKECHHBIX TaOMUI] M TpauKoB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHUJIA, JACWCTBYIOIAs Ha IMOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM Oe30macHOCTH mpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTMYECKOTOo TIOBEAEHUS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3INYHBIX UCTOYHHUKOB BBIACIATh HH(POPMALIUIO, KOTOPAs SBJISIETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JINTEPATyPy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHMs HHGOpManUu U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX UCCIIEIOBAHUMN, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IIJIaHa
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00OYYAIOLIUXCS YMEHHNA:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPTHUs, TEIUIOBOM JBUTATENb, HIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsifl, JIEKTPUUECKOE
1oJie, MPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHUH TOK, MarHUTHOE
nore;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHE, KaNWUIAPHbIE SBJICHUS, UCHAPEHUE, KOHJACHCAIHs,
TJIaBJICHUE, Kpuctaum3anus  (OTBEpAECBaHUE), KUIIEHUEe,  Tervlonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nueckue SBICHUS B MPUPOJE: TOBEPXHOCTHOE HATSIKEHHE W
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, IJIEKTPUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HH Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIONB3Yys (PU3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHas TEIUloTa IUIaBJIEHUs, YJAeNbHas TerwioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa, SJEKTPUUYECKHUM
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICH HCHOJIb3YEMbIX BEJIWYMH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SIBICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPIruM, MpU 3TOM JaBaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA M 3aIllUCBIBATh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HUECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1-2 JOrHMYeCKUX HIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOWCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHUs 3ajayu,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHuUs, IPOBOJUTH PacUEThl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIH (PUIUIECKUX
METO/IOB,  MCIOJb3ysd  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IIPOBEINCHUS MCCIEAOBaHUSA,
Jle1aTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsspHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LBETA
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpU3aLMs TeIl U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DIIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (opMynupoBaTh INpoBepsieMble MPEINOJIOXKEeHHUs, coOupaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBIIIOJIHATh MPSMbIE U3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIBbHON BIAXKHOCTH BO3]1yXa,
CHJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHHEM aHaJOrOBBIX MPUOOPOB U JaTUYMKOB
¢u3MUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUs M YIAEIbHOTO CONPOTUBIICHHS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIIYILETO Yepe3 NPOBOJHUK, OT HANPSKEHUs HA IPOBOIHUKE,
MCCIIEJOBAHKE TIOCIIEIOBATEIbHOTO W IApaJUIEIbHOTO COEJUHEHHMM IPOBOJIHUKOB):
IUIAHUPOBATh HCCIIEIOBaHUEe, cOOUPATh YCTAHOBKY M BBINIOJHATH U3MEPEHUs, CIEHys



MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, paboTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh NpaBWJIa TEXHUKH Oe30macHOCTH mpu padboTe ¢  J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPIUHU, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNbHbIC AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh IPOCThIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JICKTPUYECKUX IIeTIel C MOCIeI0BaTeIbHBIM U MapajuleIbHbIM COCAMHEHHEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® T[PUBOAUTH NpHUMEpPHl (HAXOAUTh HWH(MOPMALKIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH NpU OOpalieHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIUIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCIOJB30BATH MPH BBHITIOJHEHUU yUeOHBIX 33aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMMU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yJabTaTbl MPOEKTHOW WM  HCCIEeI0BaTEIbCKOU
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacripenesiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMH 3aJauaMH,
CIICZINTHh 3a BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO IBIKEHHMS, aedopmarus (ynpyras, iacTudeckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTHh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, MI0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM CUCTEMBl, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PaAHOAKTUBHOE W3JIYYCHHE MPUPOJIHBIX MHHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKHE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKasi padoTa U MOIIHOCTh, TOTCHIIMAIIbHASI YPHEPTHUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITUTT OTHOCUTEILHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATH (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  HNPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4M (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMUI ), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC IS PELICHHS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IMPABUIIBHOCTh MOpPsIKA IPOBEAEHUS HCCIIEeI0BAHNUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje U CBONCTB HM300pakeHMsI IpeaAMeTa B coOuparouiel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 HPSAMBIX HM3MEPEHUH, ONpenesss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIEHUsl OT yIia MaJieHus1): IJIaHUpPOBaTh UCCIIEIOBAHUE, CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJIeHHs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHAIM3UPOBATh IIOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW IOTPEHIHOCTH
U3MEPEHHUI;

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH Tpu  paboTe ¢  J1abopaTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENCH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBO/IbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCIONb3ysd 3HAHUSA O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKUX 3aJ]a4, ONTHUYECKUE CXEMBbI UIsl TOCTPOEHUS U300paKEHUN B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30MacHOCTH TpU OOpalleHHH C MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYITHPYSI TTOUCKOBBIA 3allpoC, HAXOJUTh IIYTH OINPEIACIICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHUS TEKCTa, TpeoOpazoBaHus WHGOpPMAIMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM MCCIEA0BATENBCKON AESATENbHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne  HammeHoBaHme
(undposbie)
n/  pa3jgesioB M TeM Bcer  Konrpoubn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypcsl
Pa3znesn 1.®u3uka v €€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPa
bubmuoreka [JOK

®du3uka - HayKa o

1.1 pHpoze 2 https://m.edsoo0.ru/7f416
194
DIBIeCKIe bubmuoreka [JOK
1.2 2 1 https://m.edsoo0.ru/7f416
BEJTUYHUHBI 194
EcrecTBeHHOHay4H bubnuoreka [IOK
1.3 BIi METOJ 2 1 https://m.edsoo0.ru/7f416
IMO3HAHUSA 194
Wroro mo paszneny 6

Paspnen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BeleCTBA

CTpoetie bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrkenue u bubnuoteka [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHI[ BEIECTBA 194
ArperarHble bu6nuorexa [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no paszneny 5
Paznen 3./IBuskenne u B3auMojaeiicTBue TeJl
Mexammeck but6mmorexa [IOK
3.1 © eeroe 3 https://m.edso0.ru/7f416
JBIKEHUE
194
MHeDIis. Macea but6mmorexa [IOK
3.2 I, ’ 4 1 https://m.edso0.ru/7f416
TTIOTHOCTH
194
bu6mmoreka [IOK
3.3 Cuta. Buasl cun 14 1 2 https://m.edsoo.ru/7f416

194



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

Hroro no pazaeny 21
Paszneun 4./[aBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
[laBiieHue.
I1
epee;[aqa bubmuoreka [JOK
4.1 Ha?n e 3 https://m.edsoo.ru/7f416
TBEPJBIMU TEIIAMH,
194
KUJTKOCTAMH U
razamu
Janerue bubmuoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
KHUJKOCTH
194
bubmuoreka [JOK
A
4.3 TvMOCpepHOe 6 https://m.edsoo.ru/7f416
JTaBJICHHUC
194
JeicTBue
KIIKOCTI I Fa3a bubmuoreka [JOK
4.4 g . 7 1 3 https://m.edsoo.ru/7f416
Ha IIOIPYKEHHOE B
194
HHUX TCJIO
Hroro no paszneny 21
Pa3nes 5.PaGora u MOIIHOCTB. DHeprus
PaGota i bubmuoreka [JOK
51 © 3 1 https://m.edsoo.ru/7f416
MOIITHOCTh
194
Mooctiie bu6mmorexa [IOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
Mexanu4deckast Bubnuorexa LIOK
5.3 U 4 1 1 https://m.edsoo.ru/7f416
P 194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 12
ITPOI'PAMME



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
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

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHnoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KoHTpOJIbLH IIpakTnyeck
oOpa3oBaTesibHbIE
1| NPOrpaMMmel 0 ble padoThI ue padoTsl
pecypchl
Paznen 1.TenyioBbie siBJeHUS
Crpoenue u bubnmoreka [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f418
BellleCTBa lce
TemoBLIe bubmuoreka [JOK
[LJIOBBI
1.2 . 21 1 5 https://m.edsoo.ru/7f418
MPOIIECCHI
1ce
Utoro no pazneny 28
Paznen 2.2/1ekTpudecKkrue 1 MATHUTHbBIE SIBJIEHUS
DIIEKTpUUYECKHE
3apsiibl. bu6mmoreka [JOK
2.1 3apsoKkeHHbIC 7 1 https://m.edsoo.ru/7f418
TeNna u ux lce
B3aUMO/JICUCTBUE
[TocTostHHBIN bubmuoreka [JOK
2.2 ANIEKTPUIECKHUH 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHUS
1ce
DIEeKTPOMArHuTH bubmmorexa LHOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MHTYKIIAS
1ce
Uroro no pazaeny 37
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 14.5

I[TPOTPAMME



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
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

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KoHTpoOJbH IIpakTnyeck
oOpa3oBaTejibHbIE
1| NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Paznen 1.Mexannueckue siBJeHHUS
M
B:::}I;I;:;KOG bubmuoreka [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CITIOCOOBI €T0
4a6
ONMCAaHUS
BzaumoneiicTrue bubmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
3aKOHEL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Wroro mo paszneny 40
Paznen 2.MexaHnuveckue KoJieOaAHUS M BOJHbI
MexaHudeckue Bubnuorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHus
4a6
MexaHudeckue Bubnuorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no paszneny 15

Paznen 3.3J’[eKTpOMaFHI/lTHOQ moJi€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

DNEeKTpOMarHuTH BuGmiorexa LIOK
3.1 oenote 6 2 https://m.edsoo.ru/7f4la
AIIEKTPOMArHUTH
436
bI€ BOJIHBI
Hroro mo paznmeny 6
Paznen 4.CBeToBbIe SIBJI€HUS
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
sl CBETa 4a6
JIuH3bI B bu6mmoreka [IOK
4.2 OITHYECKHE 6 3 https://m.edsoo.ru/7f41a
IPUOOPHI 436



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
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

Pasnoxenue bu6mmoreka [JOK
4.3 0eJI0ro CcBeTa B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 436
Hroro no pazaeny 15
Paznen 5.KBanroBble iBJIeHUS
Hcnyckanue u bubmmoreka [IOK
5.1 ITOTJIOIIEHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CTpocHie bubmuoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO Si7jpa
4a6
SnepHELe bubmuoreka [JOK
5.3 :[af . 7 1 https://m.edsoo.ru/7f41a
peaxku 426
Hroro no pazneny 17
Paspnen 6.11oBTOpuTE/IbHO-0000 1AM MOAY.Ib
[ToBTOpenue n
000011IeH1E bu6mmoreka [IOK
6.1 CoJIepKaHUS 9 2 https://m.edsoo.ru/7f4la
Kypca pu3uku 3a 4a6
7-9 knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 21

I[TPOTPAMME



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




INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo
Ne 4acoB
B DJIeKTPOHHbIE HU(POBbIE
n  Tema ypoka c o0pa3oBaTe/bHbIC
/ e K. IIp. pecypchl
n r p- P
0
1 dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI
DuU3NYECKUE SBJICHUS 1
Ou3nyecKue BEINYMHBI U KX U3MEPECHHE
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPHI TIPY TTOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
Temrneparypsl"
Mertoapl HaygyHOTO TIo3HaHUs. Onrcanue
5 @HsnjeCKH)ZT:{BneHMﬁ C IIOMOIIIBIO 1 bubmorexa OK
. https://m.edsoo.ru/ff09f72a
Mojenei
VYpok-uccnenosanue "lIposepka
6 TUIOTE3bI: JAJTbHOCTD MOJIETA 1IapHKa, 1 1
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJpliie, 4eM 0oJibIlie BBICOTA IMycKa"
Ctpoenue BemecTBa. OIbBITHI,
7 ,Z[OII()aSLIBaIOIHIII;IIe JUCKPETHOE CTPOEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJII0/IEHUIO TEIIOBOTO PaCIIUPEHUS 1 1
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
17 = BOAEL O06o01IeHne o pasaeny 1 bubnmoreka [JOK
«IlepBoHauanbHbIe CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIECTBA»
12 Mexanuueckoe aBuxeHue. PaBHoMepHoe 1 bubmuoteka [JOK
Y HEPaBHOMEPHOE JIBU)KCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopocts. EquHUIBI CKOpOCTH 1 bubnuotexa [JOK



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

14 Pacuer myt 1 BpeMeHU IBUKECHUS 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa UHEPTHOCTH 1 bubmuorexa [JOK
Tel https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u 1 bu6nuoreka [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue 1
IJIOTHOCTU TBEPAOTO TEJay»
18 Perrenuie 3agau mo treMme "I1OTHOCTE 1 bu6nuoreka [IOK
BerecTna" https://m.edsoo.ru/ff0a123c
Cuna xak XxapakTepuCTHKa
19  B3ammogpeiictBus Ten. Cuia ynpyrocru. 1
3akoH ['yka
JlaboparopHast pabora «/3yuenue
20  3aBucumocTH pactshkeHus (nepopmanuu) 1
MIPYKUHBI OT MIPHIOKCHHOHN CHITBI
21 [[“IBnenue Tsarorenus. Cuia TSKeCTu 1
CBs13b MEX]y CHJION TSKECTH U MacCOM
22 Tena. Bec Tjiclia. Pemenue 3amau nmo reme 1 bubmorexa HOK
https://m.edsoo.ru/ff0al778
"Cuna tsxectn"
93 Cuia TshKeCTH Ha JAPYTHX IJIaHeTax. 1 bubmuorexa [JOK
dusnyeckne XapaKTePUCTHKH TUTaHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [IOK
24 Momepere cut. Jlutamomerp . https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
25 | Bec ena. Henecomocts, L https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CHJI, HAllPaBJIECHHBIX 10 1 bubmuorexa [JOK
OJTHOM TIpsAAMOiA. PaBHOCHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenwue 3anaq mo teme 1
"PaBHonelicTByrOmas cuin"
Cuna tpenus u e€ Buasl. Tpenue B bubmmoreka [JOK
28 1
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHue
29 3aBUCHMOCTH CHUJIBI TPEHUS CKOJIbKEHHUS 1 bubnuotexa [JOK
OT CHJIBI JABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEI»
30 Pemenue 3agad Ha onpeneneHne 1
PaBHOJICHCTBYIONIEH CHUIIBI
31  KonrponbHasg paboTra Mo TeMam: 1 bubmuoteka [JOK
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«MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue cuny, «CHIIb»

https://m.edsoo.ru/ff0alde0

Pemenue 3agau mo remam: «Bec Tenan,

32 «['paduueckoe n3o0pakeHne CU,
«Cunb», «PaBHOAEHCTBYIOIIAS CHII»
Hasnenne. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
33
YBEIMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
34 JaBnenune raza. 3aBUCUMOCTD JaBJICHUS bu6nmoreka [IOK
rasa ot 00bEma, TemMIeparypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus TBEPIBIMU TEIAMU, bubnmnorexka HOK
KUIKOCTSIMM M razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KMAKOCTHU U ra3e, BbI3BaHHOE bu6mmoteka [IOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «/laBienue B bubmuorexa [JOK
JKUIKOCTH U rasze. 3akoH Ilackaisiy» https://m.edsoo.ru/ff0a2826
38  CooObmaromuecs: CoCcy bl bubnuoreia LIOK
https://m.edso0.ru/ff0a2970
39  T'mapaBmudveckwii mpecc bubnuoreia LOK
https://m.edso0.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBIM
Hacoc
ATtMmocdepa 3eMu ¥ IPUUUHBI €€ bubnmnorexka HOK
41
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoteka [IOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ff0azbsa
43 W3mepenue atMmochepHOro faBiIeHuUs. bubmuoreka [JOK
Omebit Toppuyennn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTaBICHUS bubnuotexa [JOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe bubmuoreka [JOK
45
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocdepHoe
nasieHue"
eHCTBUE KUIKOCTH U Ta3a Ha
47 fOFPY)KCHHoeJIB HUX TeJ0. ApXHUMe0Ba bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuIia
JlabopaTopHas pva60Ta «OnupeneneHHev BuGnmorexa LOK
48  BBITAJIKUBAIOIIEH CHIIBI, EHCTBYIOIIEH

Ha TEJI0, MOIPY>KEHHOEC B ) KUAKOCTH»

https://m.edsoo.ru/ff0a33fc
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JlaGopaTopHas paboTa 1o Teme
«HccrnenoBanue 3aBUCUMOCTH Beca Tella

bu6nmoreka [IOK

49 B BOJIE OT 00BbEMA MOTPYKECHHOM B 1 https://m.edsoo.ru/ff0a3514
XKUJKOCTh YacTH TeJla»
50 [1naBanue Ten bubmmorexa LOK
https://m.edsoo.ru/ff0a3a96
JIaboparopHast pabota
51 "KoHcTpynpoBaHue apeomeTpa win 1
KOHCTPYMPOBAHHUE JIOJIKU U ONPECIICHHE
e€ rpy3onoabEMHOCTH"
Pewenue 3anau no remam: «llnaBanue
52 CYJIOB. BO3ZII;/XOHJIaBaHI/Ie» «/laBnenue bubnuoreia LOK
L https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEU U Ta30B»
KonTponbhas pabota no teme
53 «/laBiieHue TBepABIX TEN, KUIKOCTEN U
ra3oB»
bubmuorexa [JOK
>4 Mexamiteckas pagora https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EAUHHIEI MOIITHOCTH bubmmorexa LTOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMOM P NOIbEME O JiecTHULE"
57 [Ipocteie MexaHnu3Mmsl. Poryar.
PaBHOBecue cuit Ha peluare
Prryaru B TexHuke, ObITY U IPUPOJIE.
58 JIaboparopHast pabota «};/ICCJ'IpeZ[I())BJ:,HI/Ie 0.5 bubamorexa LOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3ama4d mo Teme «Y CJIOBUS bu6nuoreka [IOK
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koaddutment nonesznoro neiicTBus
g | MexaHusMa. JlaGopatopHas pabota 05
«H3mepenne KI1/I HaknoHHOM
MIJIOCKOCTH
61 Pemenue 3amaa mo teme "Pabora, but6mmoreka [IOK
MorHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Knnernueckas bu6mmoreka [JOK
Y TMOTEHIMATbHAS YHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUs MEXaHUYECKOU bubnmnoreka [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEpUMEHT MO TEME 1

"DKCIepUMEHTAIBHOE OIIPENEICHHE
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H3MEHEHHUS KHHETUYECKON U
MOTEHIIMATLHON SHEPTHUH TIPH
CKaTBIBAaHMM TeJIa [0 HAKJIOHHOMH
IIocKoCcTH"

65 KonrponsHas padora o teme «Pabora u
MOIIHOCTb. DHEPTUs»

PezepBHsblil ypok. Pabora ¢ TekcTamu 1o bubmmoreka [IOK

66
teMe "MexaHndeckoe nBmxeHuE" https://m.edsoo.ru/ff0adee6

PesepsHEIil ypok. Pabora ¢ Tekctamu 1o
P P bu6nmoreka [IOK

67 teme "JlaBneHue TBEPABIX TEIl, 1 https.//m.edsoo.ru/ff0adffe

JKUOKOCTEN U ra3oB"

PesepBHblit ypok. Pabora ¢ Tekctamu 1o

68
teme "Pabota. MontHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 6
[TPOT'PAMME 8
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8 KJIACC

Ne KosmuecTBo
4yacoB JIeKTPOHHBbIE U (pPOBbIE
n Tema ypoka B o0pa3oBaTejibHbIE
/ ce K. TIp pecypcnl
1| o p. .p.
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OITBITI})IHG 1 bubmmorexa LIOK
https://m.edso0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSHUI BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWCTB TBEPAOTO, YKHIKOTO
4 Y Ta3000pa3HOTO COCTOSIHUI BEIIECTBA Ha 1
OCHOBE I10JIOKEHHUI MOJIEKYJISIPHO-
KHHETUYECKOUN Teopuu
) Kpucranmuueckue u amopdHbIe TENIa 1 bubmmorexa LIOK
https://m.edso0.ru/ff0a5800
5 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubmuoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxxarue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBMKEHHS YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [JOK
M3MEHEHMsI BHYTPEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60
bu6mmoteka [IOK
10 | Bunst ernonepena 1 https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
HCMOJIb30BAHUE TEIJIOBBIX CBONCTB bubnuotexa [JOK
11 1 1
BEIIIECTB U MAaTEPHAJIOB B IIEJSIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KomnuectBo TemnoTel. Y nenpHas 1 bu6nuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEMIOBOTO OanaHca. 1 bubnmoreka [JOK
TemmooOMeH 1 TEIMIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas padota "HccienoBanue BuGnmorexa LOK
14  sBmeHus TEII0OOMEHA MPU CMEIIMBAHUN 1 1

XOJIOJTHOW Y Topsiueit BOAbI"

https://m.edso0.ru/ff0a6a98
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Pacuer konnuecTBa TCIIJIOTHI,

15 HEOOXOMMOTO JIJII HarpeBaHUs Teja v
BBIZICIISIEMOTO MM TIPH OXJIAXKJICHUHN
16 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
yIIeIbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBA. Y JebHas TeIioTa bu6nmoreka [IOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEepACBaHUE
18 KPUCTAJUTHYECKUX I;:n. VY nenpHast bubmmorexa LOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IIABJICHUS
19 JlaboparopHas pabota "Onpenernenue bubnmoreka [JOK
yICIbHOM TEIUIOTHI TUIaBICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHACHCAIHSL. bubnnorexka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas temiora
21 mapooOpa3oBaHus U KOHJICHCAIIUH. bu6nmoreka [IOK
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
22 pabora "Ol‘[pe,[[eﬂJif:HI/Ie OTHECHTEHLHOP'I bubmmorexa LIOK
\ https://m.edsoo.ru/ff0a7628
BIQXKHOCTH BO3/1yXa
23 Pemenue 3agau Ha onpenenenue
BIIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETIOBBIX
24 = neurateneid. [lapoBas TypOuHa.
JIBurareins BHYTPEHHETO CTOPaHHMS
KIIJI TenmoBoro aurarens. TemnaoBeie
25 ,Z[BI/IJI:“[aTeJ'II/I u 3amfITa OKpYyXaroen bubmorexa HOK
https://m.edsoo.ru/ff0a7c7c
CpeIbI
26 3aK0H COXpaHEHHS U MPEBPALCHUS
SHEPTUU B TEIUIOBBIX MPOIIECCaX
[ToaroToBka Kk KOHTPOJIBLHOU pabOTE O
27 Tewile "TeroBkle ngHHH. HfMeHeHI/Ie bubnuorexa LOK
. \ https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
KonTponbras pabora mo teme
28 "TenTJfOBHe SIBleeHI/ISI. H3menenue Bubmmorexa [IOK
y " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BEIIECTBA
29 DnexTpusanus Ten. /[Ba poga
INEKTPUUIECKUX 3aPSI0B
30 Ypoxk-uccienoBanue "DaeKTpu3aus Te

MHIYKIMEW U IPU CONPUKOCHOBEHUH"
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B3anmoneiicTBre 3apsyKeHHBIX TEII.

bu6nmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nosie. HampsixeHHOCTh

32 BJIGKT;)I/I‘ICCKOI‘O OIS HprHHI/IH Brbmmorexa LIOK

. https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3HIINH IICKTPUICCKUX MOJICH
33 Hocurenu snexTpuueckux 3apsiios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6nmoreka [IOK
COXpaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnmnorexka HOK
JIEKTPUUYCCKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0

36 cymecIT)BOBaHm. I/ICTgllHI/IKI/I bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JIefCTBUS SIEKTPUIECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 | DIeKTpHUYECKOrO MOl Ha MPOBOAHUKH U 1
JIADTICKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljIax, bubmuorexa [JOK
YKUJKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1enb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas padora

41 "N3mepenue u perl)“ynHI;)OBaEHe CHJIBI bubmmorexa LIOK

| 0.5  https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOE HANIPSKEHHE.

42 Bonst™merp. JIaboparopnast pabota bubnmnorexka HOK
"H3mMepeHue u peryupoBaHue 0.5  https://m.edsoo.ru/ff0a9el4
HanpspkeHns"

ConpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE bubnuotexa [JOK

43
CONPOTHBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTHUBICHUS bubnmoreka [JOK

44 1
MIPOBOJIHUKA OT €r0 JTHHBI, IJIOIIaI1 https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK

45
3akon OMa A1 ydacTKa [enu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas pabora "HccienoBanue BuGnmorexa LOK

46 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3

pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA

https://m.edsoo.ru/ff0aa04e
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Y HanpspKeHus Ha pe3ucrope”

IlocnenoBaTenbHOE B napajijicJIibHOC

41 COCTMHEHUS TIPOBOTHUKOB
JlabopaTopHas padora "IIpoBepka
48 MpaBuia CJIOKECHUS HAIMPSHKEHUN TTPU 1 bubmuorexa [JOK
I0CJIEIOBATEILHOM COCIUHCHHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTopHas padora "IIpoBepka
49 HpaBI/IIDJ'Ia I[IJ)'IH CI/IIJ)'IBI TOKa nf)n ’ 1 bubmmorexa LOK
\ https://m.edsoo.ru/ff0aadle
napajyuieIbHOM COEIMHEHUU PE3UCTOPOB
Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA
50 OmMa g pasﬂquHor(I)) COEIMHEHUS bubmorexa OK
https://m.edsoo.ru/ff0aaf8a
MIPOBOJHUKOB
51 PaboTa 1 MOITHOCTH IEKTPHUIECKOTO bubnmnorexka HOK
Toka. 3akon Jxxoyisa-JIenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabora "OnpeneneHue
52 pa60TpLI u Ili/IOH_IIfOCTI/I 3JIeKT§I/IItlleCK0r0 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre Henu U MOTpeOuTenu
53 3J1eKT1§)quCK0171 3HHeprI/H/I B 61;Ty. bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
5q ~ ToMe "DnexkTpuuecKue 3apsapl. bubmuoreka [JOK
3apspKeHHBIC Tella U UX B3aUMOJICHCTBHSI. https://m.edsoo.ru/ff0abd2c
ITocTOsSHHBIN 2MEKTPUYECKUI TOK"
KonTponbhas padota no teme
55 "DyekTpuUecKue 3apsabl. 3apsKeHHbBIS bubmuorexa [JOK
TeNna ¥ UX B3auMoaencTusa. [1oCcTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUNA TOK"
56 [TocTossHHBIC MAarHUTHI, UX
B3aUMOJICNICTBHE
VYpok-uccnenosanue "M3yuenue nonei bubnmoreka [JOK
57 1
MMOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie
58 = 3emuw u ero 3Ha4YeHHE JUIS KU3HU HA Bubmmorexa LIOK
https://m.edsoo.ru/ff0acOba
3emiie
OnbIT OpcTteaa. MarouTHoe mosie
59 3J'I€KTpI/I1':-)IeCKl(];FO TOKa MarHuTHoOE IoJIe bubmmoreia LIOK
https://m.edsoo.ru/ff0ac1d2
KATYIIKH C TOKOM
60 [IpumeHeHne 3J1eKTPOMarHuToB B bubnuotexa [JOK
texHuke. JlaboparopHast pabora 0.5  https://m.edsoo.ru/ff0ac74a



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
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"M3y4yenue nelcTBUS MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonbs3zoBanue snekTpoaBurareneii B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancmopre. JlabopaTopHas padora
"KoHcTpynpoBanue u u3yuyeHue padoThl
3JIEKTpOABUTATEINS "

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

Omnbrtel @apasest. 3akoH
JJIEKTPOMArHUTHOM MHAYKumu. [TpaBumno
Jlenma

63

OnekrporerepaTop. CriocoOb! MOTydeHUS
JIEKTPUYECKON SHEPIUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISIEMBIX
HCTOYHHMKAX SHEPTUU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DIEeKTPUUECKHEe U MAaTHUTHBIE
SIBJICHUS"

KonTponbhas pabota no teme

"DJIeKTpUYECKUE U MATHUTHBIC SBJICHUS'

Pesepublit ypok. Pabora ¢ Tekcramu mo
TeMe "TennoBrle siBiIeHUA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

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

67

68

Pesepsubiit ypok. Pabora ¢ Tekctamu mo

teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
Teme "MaruuTHeie siBIeHUS"

bubmmoteka [IOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

14.
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9 KJIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne
Tema ypoka oOpa3oBaTejibHbIE
n/n Bcero K. Ilp.
pecypchl
p- P
1 Mexanuyeckoe ABUKEHUE. 1
MarepuanbHas TOUKa
2 gl;lflf)ech;:e?f;::::}; MEXaHHYECKOTO 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
JIBIDKCHUS
3 PaBHOMEpHOE npsMoOJIMHENHOE 1 bubnuoreka [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsMOIUHENHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOpOCTb
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [IOK
JIBHKCHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOJIUHENHOTO
6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa
"OnpeneneHne yCKOpeHus Tea npu bubnunoreka [JOK
7 1 1
PaBHOYCKOPEHHOM JIBUKECHUH T1O https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"
8 CoboaHoe nagenue tei. OnbIThl 1
lNanunes
PaBHOMEpHOE ABMXKEHUE TTIO
9 okpyxHocTH. [lepron u yacrora 1 bubnunoreka [JOK
oOpaenus. JIuneliHas u yrioBast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 L{eHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 IIepssiit 3axkoH Hprotona. Bektop 1 bubmuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnnoreka [JOK
12 . 1
PaBHOp€CliCTBYIOMIAs CHTa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. 1 bubnnoreka [JOK
Cyrmepro3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE 1 bu6mmoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cra ynpyrocti. 3axor Tyka 1 https://m.edsoo.ru/ff0aeca2
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Pentenue 3amau mo teme «Cuia

16
YIOPYTOCTHY
JlaboparopHas pabota

17 «Onpre):):[eniﬂnei)xecmocm BuGmmorexa LIOK

https://m.edsoo.ru/ff0aee28
PYKUHBDY

18 Cuta Tpemus bu6mmoreka [JOK

https://m.edsoo.ru/ff0af738

19 Pentenue 3amau mo teme «Cuiia bu6mmoreka [JOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota

20 "OHpIG):IleJIEHI/Ie F1)<03<1)(1()1/1111/16HTa Bubmmorera LIOK

. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agad mo reme "3aK0oHBI
21 Hprotona. CI:/IHa ynpyroctu. Cuna BuGmmorera LIOK
) https://m.edsoo.ru/ff0afb8e
TPCHHS
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
22 TSATOTEHUS. Y CKOPEHHE CBO60§HOFO bubmorexa LIOK
https://m.edsoo.ru/ff0af044
MaJCHUs
Ypok-konpepenmus "JIBuxenue

93 TEJ BOKPYT TPaBUTAI[HOHHOTO
nenTpa (ConHeyHas cucteMa).
lanakTuxn"

Pemenue 3agau no teme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOT'O Bubmiorexa LIOK
N https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMHueckas CKOPOCTb. bubnnorexa [JOK
HeBecomocTs 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.

26 AGcomoTHO TBEPAOE TEIO. bubnnorexa [JOK
PaBHOBecue TBEPIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BpalllEHUs

27 MowmenT cuibl. LenTp TspkecTu

28 Pemenue 3agau mo reme "MoMeEHT bu6mmorexa [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
IToaroToBka K KOHTPOJILHON paboTe

29 o ieMe "MexaHquPCKoe )IBI/II))KeHI/Ie. Bubmmorexa LIOK

. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTtponbHas paboTa o Teme
30 "MexI:lHqucch))e JIBIDKCHHE. bubmorexa LIOK
. https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten"
31 Nmnynbe Tena. Umnynabse cuisl. bubnuorexa [IOK



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
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3aKoH COXpPAaHCHUA UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aUMOJICUCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3aga4d mo reme "3aKkoH

bubmuoreka [JOK

32 COXpaHeHHsI UMITybca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanundeckas padoTa U MOIITHOCTh https://m.eds0o.ru/ffob0ag4
35 PabGoTa cuitbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
«Onpenenenue padoThl CUIIBI
36 TPEHUs P PAaBHOMEPHOM
JBHKCHHUH TEJIa 110 TOPU30HTATBHON
MTOBEPXHOCTI
37 CBs13b SHEpruu U paboThI.
[ToreHunaneHas sHEprus
38 Kunernueckas sueprus. Teopema o bubnnoreka [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaboparopHas pabota «H3yueHue bubnunoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUH https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE B €TO bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl.
42 BI)II}-II)}(/)KILZ:-IHI)IG KOJIeOaHUS. bubmmorexa [JOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTruecKkuil ¥ NpyKUHHBIN
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTD
44 HeppI/Ioz[a KOer6aHI/II71 OT JKECTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPY3a»
45 IIpeBpalenne 3Hepruu npu
MEXaHHUYECKUX KOICOAHUIX
JlaboparopHas paboTa
46 <<OHpI;)1€JII;HI/IeI‘){aCTOTBI U TIeproJia bubmmorexa LIOK
. https://m.edsoo.ru/ffOblaec
KoJie0aHUM MPY>KUHHOTO MAasITHUKA
47 Jlaboparopnas pabota «I[IpoBepka bubmuoreka [JOK
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https://m.edsoo.ru/ff0b0c32
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HE3aBHCHUMOCTH IEepHOJIa
Kosie0aHull rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl rpy3a»

https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiaabl. CBOKWCTBA
MexaHu4yeckux BoJH. [IpogoiabHbie
Y TIOTIEPEYHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

50

51

Ypoxk-koHpepeHuus
"MexaHu4YeCcKHUe BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJHbI"

3Byk. Pactipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenosanue "HabmroaeHue

3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

55

Ypok-koHpepenius "YabTpazByk u
UHQPaA3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojnebaHus u
BOJIHBI"

KonrtponbHas pabora no reme
"3aKOHBI COXPAaHEHUS.
Mexanuueckre KoaebaHus u
BOJIHBI"

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHdepenuus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 3JeKTPOMarHUTHBIX
BOJIH Ul COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

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

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

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHhI U JJINHBI
BHGKTpOMaFHHTHOfI BOJIHBI

61

DNeKTpOMarHuTHast MPUPO/ia CBETA.
CxopocTth cBeTa. BoiHoBBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0
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CBOMCTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS BuGmmorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 PemeHI/I:;p3az[aq Ha an/IMeHeI:ﬂ/Ie bubmmorexa [JOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHMsI CBETA
64 [Ipenomnenue cBera. 3aKoH bubmuorexka [JOK
IpeJIOMIIEHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakxeHue
cBera. Mcronp30BaHKE MOTHOTO bubnmoreka [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c¢c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH YTJIa
66 IPEJIOMIICHUS] CBETOBOTO JIyda OT
yrila naJeHusl Ha TpaHulie "BO31yX-
crekyio""
Ypok-koHpepeHuus
"Hcnonp30BaHnE TIOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenue nzo0pakeHuii B bu6nuorexa [IOK
JMH3aX https://m.edsoo.ru/ffOb444a
JlaGopartopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnmnoreka [JOK
pacCTOSHUS M ONTUYECKON CHJIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
Ypoxk-koHpepennus "OnTuyeckue bubmuorexa [JOK
71
JIMH30BbIe TPUOOPH" https://m.edsoo.ru/ffOcOa7e
79 I'na3 xak onruyeckas cucrema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBera B CIIEKTP.
74 Onbitel HetoToHa. CroxxeHnue bubnmoreka [JOK

CIICKTPAJIbHBIX IIBCTOB. I[chepcml
CB€Ta

https://m.edsoo.ru/ffO0c0f4c
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JlaGopaTtopHas padota "OMbITHI 11O
pa3JIoKEeHUI0 OEI0ro CBeTa B CIIEKTP

bu6mmoreka [JOK

& ¥ BOCHIPITATHIO fIBETA IPCHMELOR https://m.edsoo.ru/ff0cOe2a
MIPU UX HAOJIIOJICHUH Yepe3
[[BETOBBIC (DUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTephepeHius u qudpaxuus”
77 OmnwiTel Pesepdopaa v mranerapHas bubnmoreka [JOK
MOJIEIIb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarel bopa. Monens atoma
bopa
HcnyckaHue v MOTJIOIICHUE CBETa
79 aTOI\ZIOM. KBaHTBI. HHEleﬁanLIe Bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-npaktukyMm "Habmronenue bubnmoreka [JOK
CIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubmorexa LIOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubnmnoreka [JOK
HyknonHas Mojens https://m.edsoo.ru/ffO0c18ac
83 PannoakTuBHBIE IpEBpaLCHUS. bubnnorexa [JOK
H3oTons https://m.edsoo.ru/ff0clald
84 Pemenne 3agaq mo teme: bu6mmoreka [IOK
"PamnoakTHBHbIC IpeBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-koH(pepeHuus
86 "PpaJlI/IoaKngI;Im: U3ITy4YCHUS B Brbmiorexa LIOK
" https://m.edsoo.ru/ff0c2126
PHUPOJIC, METUIINHE, TEXHUKE
S nepHble peakiui. 3aKOHbI
87 C;IX[I))aHeHEﬂ 3a111I>su10130r0 " bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
88 DHeprusi CBSI3u aTOMHBIX SIIED. bubnmnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
Peakinu cuHTE3a M ASTICHUS SAED.
90 I/ICTOLIIIHI/IKI/I 3Hepr1/11/21I ComnHma 1/211 ’ bubmorexa [JOK
i https://m.edsoo.ru/ff0c1e88
3BE3
91 VYpoxk-koupepenuus "Anepuas
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sHepreTuka. JlencTus
paZiMOaKTUBHBIX U3ITy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU padboTe

1o TemMe "DJIEeKTPOMarHuTHOE IOoJI€. bubnmoreka [JOK
92 1
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBneHus"
KontponpHas pabora o Teme
93 "DJIeKTPOMarHuTHOE TOJIE. 1 1
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"
IToBTOpenue, 0000IICHHUE.
94 Jlabo E OpHBIC a6H(: 0 Kypc 1 1 Bubmmorera LIOK
TOPHBI THI 10 K
| P pu P \ pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
IToBTOpenue, 0600IIeHNE. Permenue
95 ACYCTHBIX U KaYCCTBCHHBIX 3a/1a4 1 bubmorexa HOK
P " . https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Permenue
96 pacyYeTHBIX U KaYECTBEHHBIX 3a7a4 1 bubnnoreka [JOK
no Teme "KIIJI TeninoBbix https://m.edsoo.ru/ff0c2a22
nsuraresei”
IToBTOpenue, o6o6meHue. Pemenne
P bu6mmoreka [IOK

97 pacyeTHBIX U KaYECTBEHHBIX 3aa4 1

https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"

[ToBTOpeHnue, 06061IEHNE.

98 JlaboparopHbie pabOTHI IO KypCy 1 1 bubmorera [JOK

https://m.edsoo.ru/ff0c2c52

"CBeroBbl€e gBiaeHUA"

[ToBTOpenue, 0606menue. Padota ¢
bu6mmoreka [JOK

n 1
2 TEKCTaMH M0 TEME "3aKOHbI https://m.edsoo.ru/ff0c2d6a

COXpaHEHHUs B MEXaHUKE"

[ToBTropenue, 06o0meHue. Padora ¢

bubmuorexa [JOK
1 "K 1
00 TeKCTaﬁm to Teme "Koxebartns i https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0meHue. Padora ¢
101 TeKkcTaMu 110 TeMe "CBETOBbIE 1 Bubnmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS

[ToBTOpenue, o6obmenue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 2t



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e ®usuka, 7 knacc/ MepbiwKnH A.B., O6LLECTBO C OrpaHUYEHHOM OTBETCTBEHHOCTbIO «PODAY;
AKuMOHepHoe obuectBo «M3paTenbcTBo «lMpocselLeHme»

e ®usuka, 8 knacc/ MepbiwKMH A.B., O6LLECTBO C OrpaHUYEHHOM OTBETCTBEHHOCTbIO «PODAY;
AKuMOHepHoe obuectBo «M3gaTtenbcTBo «lpocselLeHme»

e ®usumka, 9 knacc/ MepbiwKnH U.M., TyTHUK E.M., UBaHoB A.U., MeTposa M.A., AKuMOHEepHOe

obuwectBo «M3patenncTBo «lpocseLleHme»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






