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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJI€HA Ha OCHOBE
HOJIOKEHUN U TpeOOBaHMM K pe3ysibTaTaM OCBOEHUS Ha 6a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHON
nporpammsl, npenctaBieHHbIx B PI'OC 00O, a Taxxke ¢ yuéroM (enepaibHON paboyeil mporpaMmbl
BocnuTanus u Konuenmuu npenojaBanus yueOHoro npeamera «Ousnkay.

Copneprkanue mporpaMMsbl 1o (puU3MKe HampaBlIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaroIMXCsl M OpPraHu3alMi0 M3ydeHHs (QU3UKU Ha JAeATeJIbHOCTHOW ocHoBe. B
nporpaMMe 1o (U3MKe YUUTHIBAIOTCS BO3MOXXHOCTH Y4EOHOTO MpeIMeTa B pealn3aluu TpeOoBaHHM
®OI'OC OO0 K 1IaHUPYEMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TakKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpasoBaHwUs.

[IporpamMa 10 (U3MKE YCTaHABIMBACT pAaCHpelesieHHe YYeOHOTO Marepuana Mo ToAaM
o0yuyeHus (IO Kiaccam), IpeyiaraeT NpUMEpPHYIO MOCIEeI0BATEIbHOCTh H3YUEHHsI TeM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHS MPEIMETHOTO CO/ICPIKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YJatOLIIXCSl.

[Tporpamma mno ¢usuke pazpaboraHa ¢ LEIbI0 OKa3aHUS METOJUYECKON MOMOILM YYHUTENIO B
CO371aHUU paboyel MPorpaMMBbI 110 y4eOHOMY MPEAMETY.

dusmnka SBISIETCS CUCTEMOOOPa3yOUUM JJsl €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX HpPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOLECCOB M SIBICHHMA, H3y4aeMbIX XHUMHEH,
Ouonoruel, actpoHoMue M Qusnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, NPEAOCTaBIsET Haubosee ACHble 00pa3libl IPUMEHEHHS] HAyYHOTO METO0/1a IIO3HAHMS,
TO €CTh CI10c00a MOTY4YEHUs TOCTOBEPHBIX 3HAHUN O MUpeE.

OpHa U3 TIaBHBIX 337124 (PU3UYECKOT0 00pa30BaHMs B CTPYKTYpE OOIIEro 00pa30BaHHs COCTOUT
B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpEca K HayKe Y 00yJaromuxcs.

W3yuenne ¢u3sukun Ha 0a30BOM ypOBHE IIpelIoyiaraeT  OBJIAJCHHE  CIEIYIOIHUMU
KOMIIETEHTHOCTSIMU, XapaKTePHU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTB:!

® HAy4YHO OOBSCHSTH SBJICHHUS;
® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® VHTEPNPETUPOBAaTh JaHHBIE M HCIOJIb30BaTh HAy4YHBIE JOKA3aTelbCTBA JUIA IOJYyYEHHUS

BBIBOJIOB.

[lenn wu3ydeHus (GU3NKM Ha YpPOBHE OCHOBHOIO OOILEro o00Opa3oBaHMs OIPENEIEHbl B
Konuenmuu npenonaBanust ydeOHoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX OpraHU3aLUsAX
Poccuiickoit  ®epepanuu, pealn3ylOIMX  OCHOBHbIE  00111€00pa3oBaTENIbHBIE  MPOTPaMMBl,
yrBepkaA€HHON pemenneM Komnernn MunncrepctBa mnpocsenieHus Poccuiickoit Penepanuu
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Hemn H3Y4YeHH s (puszuxu:

NpUoOpeTeHne HMHTEpeca M CTpPEeMJIEHUS OOydaroluXcsi K HAYYHOMY H3YYEHHIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMIPEJICTaBICHHMM O  HayyHOM MeToJe To3HaHus U  (OpPMHUPOBAaHUE
HCCIIEI0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

® (opmupoBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3YYEHHUS OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

® (opmupoBaHue MpenCTaBICHUH O poiM (HU3MKHU IS PA3BUTHUS JIPYTMX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHHA;

® pa3BUTHE MPEACTABICHUI 0 BO3MOXXHBIX chepax Oymaymiei mpodecCuoHaAIbHON ACSITEIBHOCTH,
CBSI3aHHOU C (PU3HMKOM, MOATOTOBKA K JTaIbHEHIIEMy O0yUEHHIO B 3TOM HalpaBJICHUH.

JlocTmkenne 3THX 1eIel mporpaMmsl 1Mo (PU3MKe Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs

oOecrieunBaeTcs pelieHrneM CIIETYIOIINX 3a/1a4:



® qnpuoOpeTreHHe 3HAHMKA O AMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,
DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

® qnpuoOpereHHe YMEHHH OIMUCHIBATH U OOBSACHATH (PU3UUECKUE SBICHHUS C HCIIOJIb30BaHHEM
IIOJIyYEHHBIX 3HAHUM;

® (OCBOCHHE METOJIOB PEIICHHSI MPOCTEHIINX PACYETHBIX 33/1a4 C UCTIOIb30BaHUEM (PU3NYECKHUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® Da3sBUTHC YMCHI/Iﬁ HaGJIIOI[aTB IMPUPOAHBIC SBJICHUSA W BBIIIOJHATL OIIBITHI, Ha60paTOpHBIC
pa6OTBI 1 OKCIIEPUMEHTAIIBHBIC UCCIICJOBAHUS C UCIIOJIB30BAHUEM U3MCPUTEIIbHBIX HpI/I60pOB;

® ocBocHHE TMpUEMOB paboTel ¢ wuHpopMammend (QU3NIECKOTOo COACPKAHMS, BKIFOYAS
UHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKCHUSAX (H3UKHU, aHAIW3 M KPUTHUYECKOE OIICHUBAaHUE
uH(pOpMaInK;

® 3HAaKOMCTBO CcO cepamu TPOPECCHOHATBHON JCATEIBHOCTH, CBS3aHHBIMU C (PU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU HA TOCTIKEHUSX (PHU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbII ypoBeHb) Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B

HEJICIIO), B 9 KJ1acce — 102 Jaca 3 yaca B HEJIEII0).

[Ipennaraemeiii B mporpamme 1o (usuke mnepedyeHb J1adOpaTOPHBIX PadOT M OMBITOB HOCHT
PEKOMEHAATEeNbHBIN XapaKkTep, YYUTEIb JAeJaeT BEIOOp MPOBEACHUS J1a00PaTOPHBIX PadOT U OIBITOB C
y4€TOM HHAUBHUIYAIbHBIX OCOOEHHOCTEH OOydYaroluXcs, CIHUCKAa SKCIEPUMEHTABHBIX 3a/laHui,
npeJiaraéMblX B paMKax OCHOBHOT'O T'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (PU3HKE.



COJAEPKAHUE OBYYEHUA
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Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o mnpupoge. SBneHus npuponsl. Pusnueckue SABICHUSA: MEXaHUYECKHE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. V3Mepenue ¢usnyeckux BeqndyMH. Du3nueckue MIpuUOOPSI.
ITorpemnocTs U3MepeHuil. MexayHapoiHas CUCTeMAa €IUHHII.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKH M3y4aroT NMpUPOLy. EcTecTBEHHO-HAayUHBIH METO.
MO3HAHUsA: HAOIIOZCHUE, TTOCTAHOBKA HAYYHOI'O BOMPOCA, BBIIBUKEHHUE THIIOTE3, SKCIIEPUMEHT IO
IpOBEpKE THIOTe3, O00BsACHEeHHE HabmogaemMoro spieHus. OnucaHue (U3NYECKUX SBIECHUH ¢
IIOMOUIIBIO MOJIENIEH.

Hemoncmpayuu.
1. Mexannueckue, TEIIOBBIE, NEKTPUUECKHIE, MATHUTHBIE, CBETOBBIE SIBJICHHMS.
2. ®usuueckue npuOOpHl M MPOIEAYpa NPAMBIX HM3MEPEHHil aHAJIOrOBHIM M LU(POBLIM
puoOpoOM.
Jlabopamopuuvie padbomot u onvimol.
Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO MPHoOopa.
N3mepenne paccTOsTHUM.
N3mepenune 06bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpenenenne pa3MepoB MaJbIX TEJ.
N3mepenne Temneparypsl IpU NOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIEPATYPHI.
[IpoBeneHue ucclie0BaHUs 1O MPOBEPKE TUIOTE3bI: JATbHOCTH MOJETA IIapUKa, MYIHIEHHOTO
TOPU3OHTAIILHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MyCKa.
Pasnean 2. [lepBoHayaibHbIE CBeJIeHHS 0 CTPOCHUH BelleCTBA.
CtpoeHnue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIONINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxkenue wuactuil BemecTBa. CBsI3b CKOPOCTHM JIBMKEHHUSI YACTUI[ C TeMIIepaTypoil.
bpoynoBckoe nBwkenue, auddysus. BzaumopeiicTBue YacTHIl BEIIECTBA: NPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHE T'a30B, KUIAKOCTEN U TBEPIBIX (KPUCTAIIIMYECKUX )
Ten. B3auMoCBs3p MEXIy CBOWCTBAMH BEIIECTB B pPa3HBIX arperaTHBIX COCTOSHHUSAX U HX
ATOMHO-MOJIEKYISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

ocouklrowbd=

Hemoncmpayuu.
1. Habmonenue 6pOyHOBCKOTO JBHKEHHS.
2. Ha6monernue nuddysum.
3. HaGmonenue sBIeHUH, OOBACHAIOMMXCA TNPUTHKEHAEM WIM OTTAIKHBAHMEM YACTHUIL
BELIECTBA.
Jlabopamopuwvie padbomot u onvimol.
1. Ouenxa auamerpa aTOMa METOOM PAIOB (C HCIONb30BaHUEM (oTorpaduit).
2. OnbITH 10 HAGMIONEHUIO TETIOBOTO PACIINPEHHUS Ta30B.

3. OmbIThI 1O OOHAPYKCHUIO JCHCTBUS CHJT MOJICKYJIIPHOTO TTPUTSHKCHUSI.
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.



Mexanuueckoe ABukeHHE. PaBHOMepHOEe M HepaBHOMepHoe ABMkeHHE. CkopocTb. CpenHss
CKOpOCTb IPU HEPABHOMEPHOM JIBH>KEHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SIBnenue uHepuuM. 3aKOH MHEpLUUHU. B3anMonelicTBre Tesl Kak NPUYMHA U3MEHEHUS! CKOPOCTH
JIBWKEHUs Ten. Macca kak mepa uHepTHOcTH Tena. [lnotHocTs BemectBa. CBsi3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna Kak xapakTepucThkKa B3auMojencTBus Ten. Cuiia ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBI C IIOMOUIBIO JAMHAMOMETpa. SIBieHHE TAroTeHus U cuia TsokecTH. Cuia TSKECTH Ha JAPYrux
maHetax. Bec Tena. Hesecomocth. CrnokeHWe CHJI, HaNpaBICHHBIX [0 OJHOM MNPAMOM.
PaBnopeiictByromas cuit. Cuna TpeHus. TpeHue CKOoJIbKEeHUs U TpEeHUE MOoKosl. TpeHue B IpUpoJie U
TEXHUKE.

Hemoncmpayuu.

Hablmronenrne MexaHW4ecKoro JBUKEHHUS Tea.

H3mepenne CKOpoCTH MPSIMOJIMHEHHOTO JIBHYKCHHUSI.
HabGnronenue sBIeHUs HHEPIUU.

Halmtonenre n3mMeHeHus: CKOPOCTH MPU B3aUMOICUCTBUU TEI.
CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.

OGOA LN

CrioxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
ﬂaﬁopamopnbte pabomot u onvimol.

1. Onpenenenme CKOPOCTH pPAaBHOMEPHOTO JBWKEHHS (IIAPHMKA B  SKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. Omnpenenenue cpepHel CKOPOCTH CKOMBKEHUS OPyCKa UM MIAPUKA MO0 HAKIOHHOMN MIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEA.

4. OnwITe, JEMOHCTPHPYIOIIME 3aBHCHMOCTh pAacTsDKeHHs (nedopMamuy) TpPYKHHBI OT
MPUIOKEHHOM CHIIBI.

5. OnbITH, JEMOHCTPUPYIOIIHE 3aBHCHMOCTh CHJIBI TPEHHS CKONBXKEHHS OT Beca Tela U

XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHS W YBEIHUYCHUsS IaBiicHUs. JlaBiieHne ra3a. 3aBHCHMOCTH
JaBJeHUs raza oT o0béMa, TemmepaTypsl. [lepenada naBiaeHusi TBEPABIMU TEIAMH, KUAKOCTIMH U
rasamMu. BaKOH ITackamns. ITHeBMaTHUeCcKUe MAIIUHEL. 3aBI/ICI/IMOCTB JaBJICHUA XKUIAKOCTU OT FJ'IY6I/IHBI.
['unpocraTuaeckuii napanokce. Coobmaromuecs cocynsl. ['uapaBinuecke MeXaHU3MBI.

AtMochepa 3emnum u armochepHoe naaBieHue. [IpUuMHBI CyIIECTBOBaHMS BO3YLIHOM
obomnouku 3emnu. OmnbiTr Toppuuennu. HM3mepenue atmocdepHOro naBineHUs. 3aBUCUMOCTD
aTMOC(hEepHOTO JaBJIEHHUS OT BBICOTHI Haj ypoBHeM Mmops. [IpubGopsl ns u3MepeHuss arMoc(epHoro
JIaBJICHUSI.

JelicTBue XUAKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teo. BrITankuBaromas (apXxmmenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.
CooOmaromuecs COCyIpl.

I'mppaBnuyeckuit mpecc.

[IposiBneHue necTBUss aTMOCHEPHOTO TaBJICHHS.

3aBUCHUMOCTh BBITAJKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTW Tela W IUIOTHOCTU
JKUJIKOCTH.

N OO WON~

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM KUIKOCTH.



8. VYcioBue nnapanus Tes: IUIaBAaHME WM TIOTPY)KEHHE Tell B 3aBUCHMOCTH OT COOTHOIIEHHS
IUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopuwie pabomul u onvimol.
1. Mccnenosanue 3aBUCHMOCTH BECa Tella B BOJE OT 00bEMA MOrPYKEHHON B KHAKOCTh YaCTH
Tena.
OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B HKHUIKOCTb.
ITpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLICH CUIIbI, JIEHCTBYIOIIECH HA TEJIO B KUAKOCTHU, OT
Macchl Tela.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMA MOrpyKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.

o ~ N

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHHE JIOJKM M OIpEAcIIeHHEe €€

IrPy30I0AbEMHOCTH.
Pa3zgen 5. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTeie MexaHH3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHue mpaBuila paBHOBeCUs pblyara K 0ioky. «3os1o0roe npaBuio» mexaHuku. KII/] npoctbix
MexaHu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHeTtnueckas W noTeHUUanbHas sHeprus. [IpeBpamieHue omHOrO

BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumeps! MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomut u onvimol.

1. Onpenenenne paGoTH CUITBI TPEHHS HPU PABHOMEPHOM JBHKEHUM Tella MO TOPU30HTAILHOM
MOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblyara.
N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

WD

8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KMHETUUYECKOM TEOpUM CTpPOEHUs BellecTBa. Macca u
pasMepsl  aToMOB M MoOJeKyd.  OmbITel,  HOJATBEPXKJAIOUIME  OCHOBHBIE  TOJOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOrO0 COCTOSHHMM BemiecTBa. Kpucramimdeckue u
amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPIBIX T€N Ha OCHOBE MOJOKEHHH
MOJIEKYJISIpHO--KMHETHYecKO  Teopuu. CmauumBaHMe M KaNWUISIpHBIE SBJIEHUS. TeruioBoe
pacIIupeHHe U CXKaTHE.

Temnepatypa. CBs3b TemnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHKEHUS YacTull. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHUs BHYTPEHHEH SHEpruu: Terionepeaada u copepiieHue padboTsl. Bus
TeIUIoNepe1aun: TeIIONPOBOAHOCT, KOHBEKIUS, U3TYyYCHHUE.

KonnyectBo TemnoTsl. YjenpHass TEIUIOEMKOCTh BeIIECTBAa. TemIooOMEH U TEelIoBOe
paBHOBecHe. YpaBHEHHE TemioBoro OanaHca. [lnmaBieHwe W OTBepAEBaHHE KPUCTALIMUECKHUX
BEIIECTB. YJelbHas TeryoTa miasienus. [lapooOpasoBanue u konaeHncanus. Mcnapenue. Kunenue.
VYnaenbHas TeruioTa mapooOpa3zoBaHUS. 3aBUCUMOCTh TeMIEpaTyphl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHUSI.

Brnaxxnocts Bo3myxa.

OHeprus ToIMBa. Y 1ejbHasl TEMJI0Ta CTOPAHUS.



[Tpuanme! padoTe! TeruoBbix nurateneit KI1/[ TeruioBoro apuratens. TerioBble NIBUTATEeNd U
3alUTa OKPYKarolel Cpeibl.
3aK0oH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpavyuu.

HaO:roienne OpoyHOBCKOTO JIBHIKCHHS.

Hab6mronenue nuddy3un.

Habmronenue siBineHuil cMauMBaHUs M KaIWJUISIPHBIX SIBICHUI.

HaO:roieHue TerioBoro pacuimpeHus Tell.

V3MeHeHMe naBIeHHs ra3a PH U3MEHEHHH 00bhEMa 1 HarpEeBaHUH WITH OXJIAXKICHUH.
[TpaBuia u3MepeHus: TeMIIEpPaTyphl.

Buae! Tenionepenaun.

OxJaxJieHne pu COBEPIICHUN PAOOTHI.

WoNoa,rwN =~

HarpeBanue nipu coBepiiieHuN paboThl BHEIITHUMH CHJIAMH.
10.CpaBHenue TemnoéMKOCTel Pa3IHYHbIX BEIIECTB.
11.Ha6monerune KumneHusL.

12.Habmonenne MOCTOSHCTBA TEMIIEPATYPHI TIPH TLIABICHUN.

13.Mopeny TenIoBIX ABUTATENEH.
Jlabopamopuovie pabomot u onvimeol.

OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnBbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX Te.
Ornpesenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OHBITBI, ACMOHCTPHUPYIOHNIUE 3aBUCUMOCTL HABJICHUSA BO3AyXa OT €ro 00BéMa u HarpeBaHusa
NN OXJIaXACHMUA.

[IpoBepka TUMOTE3bl JIMHEHHOW  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  KUJAKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

HaOnronenue u3MeHeHus! BHYTpPEHHEH SHEpIruu Teja B pe3ysbTare Terjonepeaadyd U padoTsl
BHEIIHUX CHUII.

HccnenoBanue sSBICHUSI TeII00OMEHa Ipu CMCIIMBaHUU XOJIOJHOM U ropﬁqeﬁ BOJBbI.

OHpe,I[CJ'ICHI/IC KOJNYCCTBA TCIUIOTHI, IOJYYCHHOI'O BOJOM npu TEIUIO0OMEHE C HarpeTbiM
MCTAJNIMYCCKUM HUJIMHIPOM.
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10.0Onpenenenne ynenbHoi TEMIOEMKOCTH BEIIECTBA.
11.MccnenoBanue mporecca NCapeHns.
12.0npenenenne OTHOCHTENBHON BIAKHOCTH BO3IYXa.

13.0npenenenne ynenpHOI TEIIOTHI TIABICHAS JIBIA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. /[Ba poaa anekTpuyeckux 3apsaoB. BzaumopeicTBue 3apsiKEHHBIX Tel.
3akoH KynoHa (3aBUCHMMOCTh CHIIBI B3aMMOACUCTBUS 3apsDKEHHBIX TN OT BEIMYUHBI 3apsiOB U
paccTOSTHUS MEX]y TEJIaMH).

Onekrpuueckoe mnoze. Hanpsok€HHocTh anekTpudeckoro mnousid. llpuHnun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHbIN dieKTpuueckuid 3apsia. CTpoeHue aroma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3AKOH COXPAHEHHUS MIEKTPUYECKOTO 3apsA/a.

ONEeKTpUYEeCKU TOK. YCIIOBUS  CYIECTBOBAHUS  AJIEKTPUYECKOr0 TOKa. VcTOUHUKH
IIOCTOSIHHOTO TOKA. JIEHCTBUS DJIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHWMHYECKOE, MAarHMTHOE).
DNEKTPUYECKUH TOK B )KUJIKOCTSX U ra3ax.



Onexrpuueckas nens. Cuiia Toka. JieKTpuueckoe HanpsbkeHne. ColpoTUBIIEHUE TTPOBOIHUKA.
VYpaenpHOE coNpoTHBIEHHE BemiecTBa. 3akoH Owma ans ywactka uenu. IlocnemoBatenbHoe u
[1apauIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

PaGota m MomiHOCTH 3yIeKTpUUYecKkoro Toka. 3akoH Jlxoyms—JIeHna. DiekTpudeckue 1enu u
NOTPEOUTENH FIEKTPUIECKOM dHeprun B ObiTy. KopoTKoe 3aMbIkaHue.

[TocrossHHble MarHuThl. B3auMoJeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHoe noje 3eMiu U ero 3HadeHue s ku3Hu Ha 3emuie. OnbIT Opcrena. MaruuTHoe moje
ANEKTPUYECKOT0 TOoKa. [IpuMeHeHue 371eKTpOMarHuToB B TEXHUKE. J[eHCTBHE MAarHUTHOTO MOJs Ha
IIPOBOJAHMK C TOKOM. DJIEKTPOABUIATENb IOCTOSHHOIO TOKa. Vcrnosiab3oBaHUE JIEKTpOABUraTesel B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onpiter  @apages.  SBineHue  snekTpoMarHuTHoW — uHaykuuu.  [lpaBwio  Jlenna.
OnekrporeHepatop. CnocoObl TOMy4YyeHHUS DJIEKTPUUYECKOW HHEPruu. DIJIEKTPOCTAaHIUU  Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsi/IOB.

[TpOBOIHUKY U JUITEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MOJIS.

M cTOoYHUKM TOCTOSIHHOTO TOKA.
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JlercTBUsA 2IIEKTPUYECKOTO TOKA.

10.3neKTqueCKH171 TOK B XXKHIKOCTH.

11.T"a30BsrIii paspsi.

12.H3MepeHHe CHUJIBI TOKA aMIIEPMETPOM.

13.I/I3MepeHHe 3JIEKTPUUYECKOTO HAIPSIKEHUSI BOJIBTMETPOM.

14.Peocrar u marazun CONIPOTHUBJIEHUN.

15.B3anmoieiicTBrE MTOCTOSHHBIX MArHHTOB.

16.MOH€J‘II/Ip0BaHI/Ie HEBO3MOKHOCTH Pa3CJICHUs MOJTOCOB MarHUTa.
17.MOI[GJ'II/IpOBaHI/Ie MAarHUTHBIX ITOJIEH ITOCTOSIHHBIX MAarHUTOB.

18.0mnmwIT Dpcrena.

19.MaruuTHOE TI07TE TOKA. DJIEKTPOMATHHT.

20.21e1710TBHe MAarHUTHOTO TIOJI Ha TMTPOBOJIHUK C TOKOM.

21 .JJEKTPOABUTATEINb TOCTOSIHHOTO TOKA.

22 .VccnenoBaHue SBICHUS 3JEKTPOMArHUTHON MHIYKIUU.

23.0npite Dapages.

24 3asucumoctsb HaIpaBJIE€HUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOZHUKHOBEHHS.
25.3J1eKTporeHepaTop IMOCTOSIHHOT'O TOKa.

Jlabopamopuvie pabomul u onvimol.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3AIUN TeJ HHAYKIIUEH U P COPUKOCHOBEHHH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepka paboThI AMEKTPUIECKON MU MMOCTOSTHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3MepeHne u peryampoBaHue HAPSIKEHHUS.
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HccnenoBanyue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 PpPEe3UCTOp, OT CONPOTHUBIICHUS
pe3ncTopa M HAPSKEHUs Ha PE3UCTOPE.

OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTDL BJICKTPUYCCKOI'0 COIIPOTUBJICHUA IPOBOAHHKA OT
€Tro JJIMHBI, TUIOIIAaAU MOMNCPEYHOro CCUCHUA U MaTCpuala.
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I[IpoBepka IIpaBMia CIOKEHHS HANPSKCHUH NPU MOCIEI0BATENHHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. Iposepka npaBuna Ais CUITbI TOKA MPHU TIAPAJLIETLHOM COEMHEHHH PE3UCTOPOB.
10.0npenenenne paboTh HMEKTPUUIECKOTO TOKA, HAYILIETO Yepe3 Pe3UCTOP.

11.0Onpenenenne MOIHOCTH EKTPHYECKOTO TOKA, BBIIEIAEMOl Ha PE3UCTOPE.
12.Mccnenopanye 3aBUCMMOCTH CHITBI TOKA, MYIIETO Yepe3 TaMIIOUKy, OT HANPSKEeHHs Ha HEil.
13.0mnpenenenne KIIJI HarpesaTes.

14.Uccnenosanye MArHUTHOTO B3aUMOIEHCTBUS MOCTOSHHBIX MATHUTOB.

15.13yuenne MarHUTHOTO MOJIS HOCTOSHHBIX MATHUTOB TIPH UX 00BEIMHEHNH U Pa3/IeIeHUH.
16.Mccnenopanue feiicTBUS HIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0HBITI>I, ACMOHCTpUPYIOIIUEC 3aBUCHUMOCTL CHUJIbI B3aUMOICUCTBHUS KaTyllkKu € TOKOM H
MarauTa OT CHUJIbI TOKA W HAIIPABJICHUA TOKA B KaTYIIKCE.

18.13yuenue nelicTBIS MATHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
19.KoncTpynpoBanye 1 n3ydeHne paboThl SMeKTPOABHTaTeNls.
20.13mepenue KITJ] 2eKTpoABUraTeIbHOM YCTAHOBKH.

21 .OnbITH IO HUCCIICAOBAHUIO ABJICHUS E)JIGKTpOMaI“HI/ITHOI\/JI HWHAYKOHHU: UCCIICAOBAHNC W3MEHCHHI
SHAYCHHUA U HAIIPABJICHHUA MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe JABmkeHue. MarepuanbHas Touka. Cuctema orcuyéra. OTHOCUTENBHOCTD
MEXaHUYECKOro  JBWKEHUsA. PaBHOMEpHOe  NpsAMOJIMHENWHOe  ABWKeHue. HepaBHOMepHOE
npsiMOJIMHEHOe BrkeHne. CpeHss U MTHOBEHHAasi CKOPOCTh Tela IPU HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiMHelHoe nBuxkeHue. CBoboaHoe mnaneHue. OTMbITHI
[Nanunes.

PaBHOMepHOE JIBHKEHHE 10 OKpYkHOCTH. [lepros u yacrota obpamienus. JIuneiinas u yrinonas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hserorona. Tperunt 3axkoH Hsrorona. IlpuHnmmn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpEeHUs CKOJBXEHMsSI, CUJIa TPEHUs TOKOS,
JIpyrue BBl TPEHUS.

Cuna TsKecT U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOAHOTO MajeHus. [[BrrkeHHe
rianet Bokpyr Comnuna. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue maTepuanbHOUW TOUKH. AOCONMOTHO TBEpJOe Teno. PaBHOBecwe TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Ttena. M3MmeHeHue wummynbca. VMmynbc cuiibl. 3aKOH COXPAaHEHHUs MMITYJbCA.
PeakTuBHOE IBMKEHUE.

Mexanuueckasi paboTa 1 MOIIHOCTb. PaboTa cuil TsKeCTH, ynpyrocTH, TpeHus. CBsA3b SHEPTruu
u pabotsl. I[loTeHnmanbHas sHeprus Tesa, MOAHSATOrO HaJl MOBEPXHOCTHIO 3emiu. lloTeHnumanbHas
SHEprusi cxaroil npyxuHsl. KuHermueckas sHeprus. TeopemMa O KMHETUYECKOW 3HEPIUU. 3aKOH
COXPAaHEHHs MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.



Ha6JIIOI[eHI/Ie MCXAaHUYCCKOI'0 ABUKCHHA TCJIa OTHOCHUTCIIBHO PAa3HBIX TCJI OTCYETa.

CpaBHEeHME MYTE€W U TPACKTOPUM JBHXKEHHUS OAHOTO M TOTO K€ TeJla OTHOCUTEJIBHO Pa3HbIX
TEJ OTCUETA.

N3mepennie CKOPOCTH U YCKOPEHUS MPSMOIUHEHHOTO ABUKCHUSL.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.
Habmtoienue 1BH>KEHUS Tella 0 OKPYKHOCTH.

Hablmonenrne MexaHMuecKuX sIBJICHUHM, MPOUCXOASIINUX B cUcTeMe 0Tcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKCHHH OTHOCUTEIILHO KaOWHETa (PU3HKH.

3aBUCUMOCTb YCKOPEHHS Tejla OT Macchl Tella U IEHCTBYIOLIEH Ha HErO CUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJECHCTBUY TEIL.
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N3menenue Beca Tena npu yCKOPEHHOM JIBHIKEHHH.

10.ITepeaua nMmynsca Ipyu B3aMMOCHCTBHH TEI.

11.IIpeoGpazoBanus SHEPIUM NPU B3aUMOICHCTBIH TeI.

12.Coxpanenne nMITyIIbca PH HEYTIPYTOM B3aUMOICHCTBHIL

13.Coxpanenne nMmyibca mpy a6COMIOTHO YIPYTOM B3aHMOICHCTBIN.

14.HabmoeHne peakTHBHOTO JBHKEHHS.

15.Coxpanenne MeXxaHHUECKOil IHEPIUU TIPH CBOOOIHOM TMAICHUH.

16.Coxpanenne MexaHHUECKOI YHEPIHH NIPH JBIKEHHUH TeJIa IO ICHCTBUEM TIPYKHHEL.
Jlabopamopuwvie padbomovt u onvimol.

1. KoncTpyupoBaHWe TpakTa /IS pa3roHa M JalbHEHIIEro paBHOMEPHOTO IBMKEHHS IIapHKa

WJTU TEJICKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs OpycKa WM ABM)KCHUS IIApUKaA MO HAKIOHHOU

MIOCKOCTH.

OrnpesiesieHne yCKOPEHUs Tea Mpyu PaBHOYCKOPEHHOM JIBUYKEHUHU 10 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JBUKEHHH 0€3

HAYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciau Mpyu PaBHOYCKOPEHHOM JIBIDKCHHHU 0€3 HauajdbHON CKOPOCTH MYyTH

OTHOCSITCS. KakK psAJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIME TPOMEXKYTKH BpPEMEHU

OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUITbl HOPMAJIBHOT'O J1aBJICHUSI.
Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.
Omnpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenue paboOThl CUJIbI TPEHUS MPU PABHOMEPHOM ABUKEHHMM Te€ja 10 TOPU30HTAIbHOU
MTOBEPXHOCTH.
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10.0Onpenenenne paGoThl CUIBI  YOPYrOCTH TpPHM TOABEME TIPy3a C HCHOJIb30BAHHEM
HETOIBMYKHOTO U MOJABHKHOT'O OJIOKOB.
11.13yuenue 3akoHa COXpaHEHUs SHEPTHUM.
Pa3nen 9. Mexannveckne Kos1e0aHus1 M BOJIHBI.
KonebarenbHoe paBmxeHue. OCHOBHbIE XapaKTEPUCTUKH KoOJeOaHWI: TEpUOJ]l, 4YacToTa,

amMIuTyAa. MaremaTHuecKuil 1 MpyKUHHBINA MasTHUKHU. [IpeBpaiienrue sHepruu npu kojaedaTeasHOM
TIBYOKCHUH.

3aTYXaK)IJ_II/IC KoJIeOaHMUSI. BLIHy)KIICHHLIe kojieOanusi. Pe3onHanc. MeXaHMYECKHE BOJIHBI.

CpolicTBa MexaHWYEeCKUX BOJIH. [IpojosibHbIE W TONEpeYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCThH €€
pacrpocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOoTa ToHa. OTpakeHue 3Byka. MIHGpa3ByK u yIbTpa3BYK.

Hemoncmpayuu.
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Habmionenue xonebanuii Te moja AEUCTBUEM CHIIBI TSKECTH M CUIIBI YIIPYTOCTH.
HaOnronenue koneOaHuii rpy3a Ha HUTU U Ha IPY>KUHE.

HaOnroneHue BbIHYX/IEHHBIX KOJeOaHHi U pe30HaHca.

Pacripoctpanenue npoJoiabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

. AKyCTHYECKHil pe3oHaHC.
JIaﬁopamopnbte pabomot u onvimol.

OmnpeneneHne 9acToThl U epro/ia KoineOaHui MaTeMaTHIeCKOro MassTHHAKA.
Omnpenenenne 4acTOThl U Meproia KoieOaHui NpyKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTU TEpUOJia KOJeOaHUN IMOABEIIEHHOTO K HUTHU Tpy3a OT JJIMHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHu MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.
[IpoBepka HE3aBUCHMOCTH IepHOJa KOJIeOaHWH Trpy3a, MOJBEIICHHOTO K HUTH, OT MAacChl
rpysa.
OnbITHI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh Mepuojia KoleOaHuil MPYKUHHOTO MasTHUKA OT
MAaccChl Tpy3a U KECTKOCTH MPYKUHBIL.
. M3mepenue yckopenusi CBOOOIHOTO MaJCHHUS.

Paaneﬂ 10. DJyIeKTPOMArHUTHOE I10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

3H€KTpOMaFHI/ITHOC I10JIC. QHCKTpOMaFHI/ITHBIe BosnHbl. CBOMCTBa OJICKTPOMArdMTHBIX BOJIH.

Mxana QJICKTPOMAriMuTHBIX BOJIH. Hcnonb3oBanue QJICKTPOMAruMuTHLIX BOJIH AJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1.
2.

Jlabopamopnuvie pabomul u onvimol.

1.

CBo#iCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosHoBBIE cBOMICTBA CBETA.

N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3zgen 11. CBeToBEbI€e SIBJIEHUS.
JlyueBass monmens cBera. HWcrounuku cBera. I[lpsmosnHeiiHOEe pacmpocTpaHEeHUE CBETA.

3aTMeHus COJ'IHI_[a u .HYHBI. OTpa)KeHI/IC cBera. Ilnockoe 3C€pKaJo. 3akoH OTpaXXCHUA CBCTA.

[penomienue cBeta. 3akoH MpejomiieHHs cBera. [lolHOE BHYTpEHHEE OTpa)KCHHE CBETa.

Hcnonbs30BaHKE MOJIHOTO BHYTPCHHCTO OTPAKCHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyueit B nun3e. Ontuyeckas cucrteMa ¢oToanmnapara, MUKPOCKOTIA U TEJIECKOTa.

I'ma3 kak onruyeckas cucreMa. BJ'II/I30py1(OCTB " TaJIbHO30PKOCTL.

Pasnoxxenne Oenoro ceera B crekTp. OmnbiTel HbtoToHa. CioXeHHE CHNEKTPaJbHBIX I[BETOB.

I[I/ICHCpCI/ISI CBCTaA.

Hemoncmpayuu.
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[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.

OnTHyeckuii CBETOBOI.

Xon tydeit B coOuparomiei JTruH3e.

XoJ Tyder B pacCenBaroIIeH JIMH3E.

[Tony4yeHnue n300paxKeHUi C MOMOIIBIO JIHH3.

[Tpuniun aeiictBus doroarnmnapara, MUKPOCKOIA U TEJIECKOTIA.



10.Monens rnasa.
11.Paznoxenue 6eoro cBera B CIIEKT.
12.TTonyuenne Genoro cBeTa Npy CIOKEHHU CBETA PA3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimol.
HccenenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIyda OT yrijia HaJeHHUs.
W3ydeHue xapakTepuCcTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yIJia MaJeHus Ha TPAHULIE
«BO31YX—CTEKIIO».
[Tomy4yeHue n300pakeHUI ¢ TTOMOIIBIO COOUpAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPAOIIEH TUH3BI.
OnBITH IO PA3TIOKEHHUIO OEIOT0 CBETa B CHIEKTP.
OMnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.
Paaneﬂ 12. KBanToBbIe IBJICHUS.
OmnbiTel Pesepdopna m tutanerapHas mozaens aroma. Mogjenb atoma bopa. Hcmyckanwe u
NOTJIoNIeHHE cBeTa aTOMOM. KBaHThI. JInHelyaThie CIIEKTPHI.

PanunoaktuBHOCTh. Allb(pa-, OeTa- U ramma-uznydenus. CtpoeHue atoMHoro siapa. Hyknonnas
Mozelib aToMHOro snpa. M3oromnsl. PanunoaktuBHele npeBpaiuenus. [lepuon nonypacnana aTOMHBIX
a1ep.

Snepuble peakiuu. 3aKOHbl COXPAaHEHHUs 3apsAIOBOTO M MAacCOBOTO YHMCENI. DHEpPrusl CBSI3U
aToMHbIX sfep. CBs3b Maccel U 3Hepruu. Peakuuu cuHte3a u aeneHus sjep. VcTouHuku sHepruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMCTBUSA pagMOAKTUBHBIX U3JIyYCHUIN HA )KUBbIE OPTAHU3MBI.
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Hemoncmpayuu.

CIHeKTphl U3JIy4€HNUs U TIOTJIOIIECHHUS.
CrneKTpbl pa3Iu4HbIX ra3oB.

CrnexTp BoaOpo/Ia.

Habmonenune tpekoB B kamepe BuibcoHa.
PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHUI.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopnwvie padbomut u onvimol.
1. HaGmiojieHue CIUIOIHBIX U JTMHEHYATBIX CEKTPOB U3JTyYeHHs.
2. Mccnemopanue TPEeKOB: M3MEPEHME OJHEPIUM 4YacTHIBI 1O TOPMO3HOMY MyTH (10
dororpadusim).
3. Usmepenue paJuoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOTYIb.

[ToBTOpHUTENBEHO--0000MAIOMNI MOJIYJIb TPEIHA3HAYECH MJIsi CUCTeMATH3allid U 000O0IIeHus
NPEIMETHOTO COAEP)KaHUS U ONBbITA JESITEeIbHOCTH, NMPUOOPETEHHOTO NMpPU M3YYEHUH BCEro Kypca
bu3MKKM, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHY M0 (u3MKe s
00yyJaromuxcsi, BBIOPAaBIINX 3TOT YUeOHBIH Mpeamer.

[Tpu n3ydeHuHn TAaHHOTO MOAYJIS PEAU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI 1€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX OOECIEUYMBAETCS JIOCTHMIKEHUE TPEIMETHBIX M METalpeIMEeTHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00ydeHHUs, (QOPMUPYETCS €CTECTBEHHOHAyudHas IPaMOTHOCTh: OCBOEHHE HayYHBIX
METO/I0B UCCIIEI0OBaHMsI ABICHUI MPUPO/IbI M TEXHUKH, OBJIJICHUE YMEHUSAMHU OOBSICHATH (PU3NYECKHE
ABJICHUS, TPUMEHSAA IIOJIyU€HHbIE 3HAHMS, pellaTh 3aJayd, B TOM YHCJIE KauyeCTBEHHbIE W
AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO NEATENIbHOCTHBIA XapaKTep JaHHOTO pa3jeiia pealu3yercs 3a cuéT TOro, uTo
00yyaromuyecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPE/IaraeTcs:

Scuklrowbd~



HA OCHOBE TOJYYCHHBIX 3HAHUI pacro3HaBaTh W HAy4YHO OOBSACHATH (DU3MUECKHE SBICHUS B
OKpY Karollel MPUpo/ie U MOBCETHEBHOI JKU3HH;

UCIIOJIb30BAaTh HAy4YHBIC METOJBI HUCCIICOBAaHHS (PU3NYCCKUX SIBICHUNH, B TOM YHCIE JUIS
MIPOBEPKHU THIIOTE3 U MOJIYYCHHS] TEOPETUUECKUX BBHIBOJIOB;
OOBSICHATH HAYYHbIE OCHOBBI HaMOOJIEe BAXKHBIX JTOCTHXKEHUI COBPEMEHHBIX TEXHOJOTUN, HAIIPUMED,
MPAKTUYECKOT0 HCIOIb30BAHMS PA3IMUHBIX HCTOYHUKOB YHEPIHUH HA OCHOBE 3aKOHA MPEBpAILCHUs U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTUH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne ¢u3MKU Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS HAINPABICHO HA JIOCTHKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTaTOB.

B pesynbrare u3ydenus QpU3MKN Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHMs y 00ydaroierocs
OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAaThl B YACTHU:



1) naTpHOTHYECKOr0 BOCIIMTAHNS:

—IPOSIBIIGHUE WHTEpeca K MCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOW (hU3NYECKOM
HAYKH;

— [IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—T'OTOBHOCTb K AKTHBHOMY Y4YdaCTHIO B O6CY)K,Z[€HI/II/I 06I_HeCTBeHHO 3HAYUMBIX U OTHYCCKUX
HpO6HCM, CBsA3aHHBIX C MPAKTUYCCKUM ITPUMECHCHUCM I[OCTI/DKGHI/II\/'I (1)I/ISI/IKI/I,

— 0CO3HaHHE BAKHOCTH MOPAJIbHO--3TUYECKHUX MTPUHITUIIOB B JACATEIHHOCTH YYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMSI:

— BOCIHPHUATUC OCTCTUYCCKHUX KAadCCTB (1)H3H‘l€CKOI>i HAYKHU: eé TapMOHHUYHOT'O IMOCTPOCHUA,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 ITO3HAHUSA:

—OCO3HAaHMWE LEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAaHUS MUpA,
OCHOBBI Pa3BUTHsI TEXHOJIOIMM, BaKHENIIEH COCTABIIAIOLIEN KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIT0O03HATEIBHOCTH, UHTEPECa K UCCIIEIOBATENIbCKOM eI TENIbHOCTH,
5) popmupoBaHus KyJbTYPHI 310POBbSI H SIMOLMOHAJIBLHOIO 0JIArONOTYYHs:

— OCO3HaHHUC LICHHOCTHU 0e301macHOro 06p838 JKN3HU B COBPECMCHHOM TCXHOJOI'M4YCCKOM MHUPC,
Ba)XHOCTHU IIPpAaBHII Oe3omacHOro IOBCACHUS HaA TPAaHCIIOPTEC, HA JOporax, € 3JICKTPUYCCKHM H
TCIIJIOBBIM 060py,IlOBaHI/ICM B JOMAIIHUX YCIIOBUSAX,

—c(opmMupoBaHHOCTh HaBbIKA pedICKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMUOKY M TAaKOTO e
IpaBa y Ipyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTUBHOE y4YacTHE B PELICHUH MpPaKTHYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTelbHOU
OpraHu3aIy, ropojia, Kpasi) TEXHOJIOTHYECKON U COIMAIbHONM HANpPaBIEHHOCTH, TPEOYIOMNX
B TOM YHClie U GU3NYECKUX 3HAHMIA;

— MHTepeC K MPaKTUIECKOMY U3YYEHHIO MPOodeCcCcHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOTMYEeCKOT0 BOCTIUTAHUS:

—OpUEHTaIlMsl Ha TMpUMEHeHHWe GU3MYECKUX 3HAHWKM Ui pelieHusl 3aaad B 00IacTu
OKpYKarollel Cpe/ibl, TUIAHUPOBAHMSI TOCTYIKOB M OI[EHKH MX BO3MO>KHBIX MOCTEICTBUN s
OKpYKaroIle Cpeibl;

— OCO3HaHUE TI100aTHFHOTO XapaKTepa KOJOTHISCKIX MTPOOJIEM U MTYTEeH MX pelIeHHUS;

8) aganTanuu K N3MEHSIIOIIMMCS YCJIOBUSIM CONMAIBLHOI U MPUPOIHON Cpeabl:

—OTPEOHOCTH BO B3aUMOJICHCTBUY IIPU BHITIOJHEHUH UCCIIEI0BAaHUN U MPOEKTOB (PU3NYECKON
HaIIPaBJIEHHOCTH, OTKPBITOCT OIBITY Y 3HAHUAM JPYTHX;

— IIOBBINICHUEC YPOBHSA CBOCH KOMIIETEHTHOCTH 4gepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

—nOoTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4Hcie (QOpPMYIUpPOBaTH HJEH,
MOHSITHS, TUIIOTE3bI O (U3NYECKUX 00BEKTAX U SIBICHUSAX;

—o0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;
— IUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PH3UUYECKUX 3HAHUM;

— CTPCMJICHUC aHAJIM3UPOBATH U BBISABJIATH B3dAMMOCBA3U ITPUPO/IHIL, O6I.I.ICCTB8. 1 DKOHOMHMKH, B
TOM 4YHUCJIC C UCITIOJIb30BAHHUEM (I)I/I3I/I‘-ICCKI/IX 3HaHHI>i;

—OIIEHKAa CBOHX JEHUCTBUH C y‘IéTOM BJIMAHHUA Ha OKPYXAOMYHO CpPEAY, BO3MOKHBIX
r100aJIbHBIX MOCJICICTBUI.



METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbTaTe 0CBOCHHUS MPOrpaMMBbI 10 (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y

oOyuaromierocsi ~ Oyayr  copmupoBaHbl MeTanpeAMeTHbIe  pe3yJbTaThbl,  BKIIIOYAIOILIUE
MO03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC NCWCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
NENCTBUS, PEryJISITUBHbIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBIABJIATE U XapaKTCPU30BATh CYIICCTBCHHBIC IIPU3HAKU 00BEKTOB (ﬂBJ’IeHHfI);

YCTaHABIIMBATh CYIISCTBEHHBIA MPH3HAK KIACCH(PUKAIUN, OCHOBAHHS JUIsI OOOOIICHHUS U
CpaBHEHMUS;

BBISIBJISITH  3aKOHOMEPHOCTH M TNPOTHBOpPEYMsST B paccMarTpuBaeMblx (DakTax, AAHHBIX U
HaOJI0ICHUAX, OTHOCALIUXCS K (PU3MUECKUM SBIICHUSIM;

BbIABJIATE HNPUYUHHO--CJICACTBCHHLIC CBA3M IIPpU  HU3YUYCHUU (1)I/I3I/I‘~IGCKI/IX SIBIICHUH H
IMpouccCcCoB, ACJIaTb  BBIBOABI C  HCIIOJB30BaHHUCM  NCAYKTHBHBIX W  HHAYKTUBHBIX
YM03aKJHO‘~IeHI/II71, BBIABHUI'aTh THITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMpATh CIOCcO0 pemieHus yuyeOHO# ¢(usmueckoit 3amaun (CpaBHEHUE
HECKOJIbKUX BapPHAHTOB PEIICHHS, BEIOOp HambOoJIee MOIXOSIIET0 ¢ YIETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBareibcKue AeiCcTBHUA.

HCIIOJIB30BAaTh BOIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU,

IPOBOAMTH IO CAMOCTOSITEIbHO COCTaBJIEHHOMY IIJIaHy OIIBIT, HECJOKHbIM (u3nueckuit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBAaThb Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIMIO, MOJYYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpPMYIHpPOBaTh 00OOIIEHUST M BBIBOJBI MO pE3yjibTaTaM MPOBEAEHHOIO
HaOJII0IeHNUs, OIIbITA, UCCII0OBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JalIbHEWIee pa3BUTHE (PU3MUECKHX IPOLIECCOB, a TaKKe
BBIJIBUTATh TPEATIOI0KEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Patora ¢ undopmaunmeii:

OPUMEHSTH Pa3InYHbIE METO/IbI, THCTPYMEHTHI U 3aIIPOCHI IPU TIOMCKE U 0TOOpe HH(POpMaITUH
WIN JaHHBIX ¢ YYETOM MPeIIOKEeHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH NH(DOPMALIMIO PA3IUYHBIX BUJIOB U
¢dbopMm npencTaBIeHUS;
CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalbHYIO (opMy TMpeacraBieHUs UHGOpMalUu U

WUTIOCTPUPOBATH pellaeMble 3a7aud HECIOKHBIMU CXEMaMU, IuarpaMMaMi, HHOU Tpadukoi
A UX KOMOWHAIIASIMH.

KoMMyHHKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe 1elCTBHUS:

B Xo7ie OOCYXJIeHHsI yueOHOTO Marepuasa, pe3yJbTaToB JIA0OPAaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI M BBICKA3bIBATh HJIEW, HAICJICHHbIE Ha
pelIeHHe 3a7a9u U ToIepIKaHue OJIarokenaTeIbHOCTH OOIICHNUS;

COIIOCTABJISITh CBOU CYXKICHHS C CYXACHUSMH JPYTrUX YYaCTHUKOB JHajiora, OOHapy»XHBaTh
pas3n4re U CXOJCTBO TO3HIINH;

BBIPAXKAaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,



NyOJMYHO TMPEACTABIATh PE3YJbTAaThl BBHIIOJHEHHOTO (U3WYECKOrO OMbITa (IKCIIEPHMEHTA,
UCCIIEI0BaHUs, IIPOEKTA);

NOHMMAaTh M HCHOJb30BATh IMPEHMYIIECTBA KOMAHTHOW M HHIUBUAYAJbHOW pabOTHI IpH
pELICHUH KOHKPETHON (U3UYECKOM TPpoOIeMBbl;

MPUHUMATH 1I€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATH JACHCTBUA MO €€ JOCTHXKECHHUIO:
pacupenensaTh pPoju, 0OCYXKIaTh MPOIECChl U PE3yJIbTaThl COBMECTHOM pPaboThl, 00600IIaTh
MHEHHS HECKOJBKUX JTIOICH;

BBIIIOJIHATE CBOKO 4YacCThb pa6OTBI, AoCturasa KadC€CTBCHHOI'O pPE3yjibTaTa II0 CBOCMY
HaITpaBJICHUIO U KOOPJAUHHPYSA CBOU Z[ef/'ICTBI/IH C APYTYMMHU YWICHAMU KOMAaH/bI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAaJa B OOIIMN MPOAYKT IO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBbHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TpPeOyIOIUMX MJis pelleHus
(bu3nuecKnux 3HaHUMH;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUS PElICHUN (MHIUBUIYabHOE, IPUHSATHE
pelleHus B TPYIIe, IPUHITHE PEIICHUN TPYIIOil);

CaMOCTOSITEJIbHO  COCTABJISITh QJITOPUTM  pEHIeHUs (U3MYECKOM 3aJauyd  WIM  IUIaHa
UCCIIEIOBaHMUST C Y4YETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MPEAJIaracMbl€ BApUAHThI PEIICHUI;

JAC1aThb BLI60p u 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

CﬂMOKOHTpOJIb, IMOLMOHAJIbHBLIA HHTEJLIEKT:

JAaBaTh a/ICKBATHYIO OLCHKY CUTYalluu W NpCJIaraTh IjIaH ee N3MCHCHMUA

OOBSCHATh MNPUYUHBI JIOCTHXKEHUS (HEIOCTHKEHUs) pE3ylIbTaTOB JEeATEJbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATENBHOCTh (B TOM 4HCIE B XOJ BBINOJIHEHUS (PU3NUECKOTO
UCCIIIOBAaHMs MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHUXCS CHUTYallUi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATb COOTBECTCTBUC PC3YyJIbTATa LHCIIN U YCIIOBUSAM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WIH JUCKYCCHM Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPH perieHnH (pU3NUecKux 3ajad Wik B YTBEPKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATBI

K koHiy oOydenus B 7 KJjacce IpeJMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOIB30BaTh MOHATHUS: (U3NYECKHE M XUMHUYCCKUE SIBJICHUS, HAOJIOJCHUE, SKCIIEPHMEHT,
MOJCJ/Ib, TUIIOTE3a, CANHUIIBI (I)I/ISI/I‘IGCKI/IX BCJIMYUH, aTOM, MOJICKYJIA, arpCraTHbIC COCTOAHUA
BemecTBa (TBEpAOE, JKHMIKOE, Ta3000pa3HOE), MEXaHWYECKOE BI)KCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSIMOJMHEWHOE), TPAaCKTOPHs, PaBHOJCHCTBYIOIIAs cuia, aedopMarus
(ympyrasi, IacTH4ecKas ), HEeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;



pasnuyare siBneHus (auddysus, TerioBoe IBMKEHHE YACTHUIl BEIIECTBA, PAaBHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE [IBUKEHHUE, UHEPLUS, B3aUMOJICHCTBUE TEJl, PABHOBECHE TBEPIBIX
TeJl ¢ 3aKPEIIEHHOM OCBIO BPAILICHUs], IIepeiada IaBJICHUs TBEPABIMU TE€JIaMH, KUIKOCTIMU U
ra3amu, atMoc(epHoe JaBjeHHUE, IUIaBAHUE TeJ, IPEBPALICHUS MEXaHUYECKOW 3HEepruu) Io
OIIMCAaHUIO UX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
(bu3nueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYECHHBIX (PU3MUECKUX SBICHUN B OKPY)KAIOIIEM MHpPE, B TOM
yuciae GU3NYECKUe SBICHHS B MPUPOJE: NPUMEPHI ABUKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOWM M HEKHUBOW IIpUPOJE, ACHUCTBUE CHUIBl TPEHUS B IPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EpPHOTo JaBJICHUS Ha )KMBOM OpraHU3M, IUIaBaHUE PbIO, pblYark B TeJ€ YeJIO0BEKa, NPH
3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOICTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

ONKCHIBATh HM3yYCHHBIC CBOWCTBA T W (DU3UYECKHE SIBICHUS, HCIOJIB3Yys (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CUjla TPEHHS, AaBlieHHe (TBEPIOTO Tela, JKUAKOCTH,
rasza), BRITAJIKABAIONIAs CHJIAa, MEXaHU4ecKasi pad0Ta, MOIIHOCTh, IJICYO CHJIbI, MOMECHT CHJIbI,
KOA((UITMEHT MOJIE3HOTO JACHCTBHSI MEXaHU3MOB, KHHETHUYECKAsI U IMOTCHITMAIBHAST YHEPTHS ),
IpU ONUCAHWU MPABWIHLHO TPAKTOBAaTh (DPU3MUYECKHI CMBICI MCIIOJB3YEMbIX BEIWYHH, WX
0003HAYCHHS U SMHUIIB (PU3UIECKUX BEIIMYMH, HAXOAUTh (OPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
(U3UUECKYIO BEIUYHUHY C JPYTUMH BETHUYNHAMH, CTPOUTH TPAPUKU H3yYCHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIMYMH;

XapakTepu3oBaTh CBOWCTBA TeJl, (PU3MUECKUE SIBJICHHUS M HPOLECCHI, HCIOJB3Ys IpaBUia
CIOXKEeHMsT cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
IpaBUJIO paBHOBecUs phluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHMKH, 3aKOH COXPaHEHMs
MEXaHUYECKOHN 3HEPTuu, Mpu ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIUCHIBATH
€ro MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATh (DU3MUECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHO--CIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKHUX IIaroB ¢ ONOpoil Ha 1—2 U3yuyeHHBIX CBOICTBA
bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemaTh pacuy€THbIe 3a7aud B 1—2 ACHCTBUA, UCTIONIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE
dbusznyecKkne BETUYMHBI: Ha OCHOBE aHAJIM3a YCJOBHSI 3aauyd 3alUCBhIBATh KPATKOE YCIOBUE,
MOJCTABISATh (PU3UUYECKHE BEIUYUHBI B (OPMYJIbl W TIPOBOJAUTH PACUYE€Thl, HAXOJUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC ISl PpEUIeHHs 3a7ad, OICHHBATh PEaTHUCTUYHOCTh
MOJIY4YeHHOW (PU3NUECKON BEJTMYUHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METO/OB, B
ONMCAHUU MCCIIEI0BAaHUS BBIJCNATh MPOBEPSIEMOE MPEANONIoKeHHe (TUMoTe3y), pa3iuyaTh U
UHTEPIPETUPOBATh TOJYyYEHHBIH pe3yiabTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITa, JAeaTh
BBIBOJIBI 10 €T0 PE3YyJIbTAaTaM;

MPOBOAMTH OIBITH MO HAOMIOAEHUIO (PU3UYECKHUX SIBICHUN WM (DPU3MUYECKUX CBOMCTB TEII:
bopMyIHUpOBaTh TPOBEPSEMBIC TMPEINOJIOKEHUSI, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHus, 3aMMCHIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATE MPSAMBIC HU3MEPCHHUSA pPaCCTOSAHHA, BPEMCHH, MAacCChl TCJia, O6’I)éMa, CUJIbI H
TEMIICPATYPbl C HMCIIOJIB30BAHHUEM aHAJIOTOBBIX H I_[I/I(l)pOBI)IX HpI/I60pOB, 3aIllMChIBATh
IIOKa3aHus HpI/I60p0B C y‘-IéTOM 3a,Z[aHHOI>'I a0COJIFOTHOU MOrpeIIHOCTHU HBMCpCHHﬁ;

MPOBOJIUTh HCCIEOBAaHUE 3aBUCUMOCTH OJTHOM (U3MYECKOW BEIMYMHBI OT JPYrod ¢
UCTIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PABHOMEPHO JBUKYIIETOCS TeJa OT
BpPEMEHHU JIBIDKCHMsI Tella, CHJIbI TPEHHUS CKOJBXEHHUsS OT Beca Teja, KadecTBa 00pabOTKH
MMOBEPXHOCTEW TEJ U HE3aBUCUMOCTHU CHJIbI TPEHUS OT ILIOLIAAX COIPUKOCHOBEHHUS TEII, CUIIBI
YOPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAJTKABAIOIIEH CHIIBI OT 00BhEMa NOTPYKEHHON YacTH



Tela W OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TNIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJ0, YCIOBUN IUIaBaHMsI TN, YCIOBUI paBHOBECHS pbluara u OJOKOB),
y4acTBOBATh B TUIAHMPOBAHUM y4EOHOTO HCCIIEIOBAaHHS, COOMPATh YCTAHOBKY U BBIIOTHSITH
U3MEpEHUs, Cleays NpeIIoKEHHOMY IUIaHy, (UKCUPOBATh pe3yJabTaThl MOJYyYECHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BUJEC NPEUIOKCHHBIX TaONHIl U TpadUKOB, IENaTh
BBIBO/JIBI 110 pPe3YJIbTaTaM MCCIIETOBAHMS;

MPOBOANTH KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIMYMH (TUIOTHOCThH BEIIECTBA KUAKOCTU U
TBEPJOrO TENa, CHUJIa TPEHUS CKOJBXKEHUsS, JaBICHUE BO3[yXa, BbITAJIKMUBAIKOLIAs Cuia,
NEHCTBYIOMIAsT HA TOTPYKEHHOE B IKUAKOCTH TeNo, KOI(DPUIMEHT IMONIe3HOro NeHCTBUS
MPOCTBIX MEXAaHU3MOB), CIEAYs MPEIIOKEHHOW MHCTPYKIUU: TPU BHIIOJHEHUU H3MEPEHUN
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYCHUE UICKOMOM BEJIMYUHBL;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIIUIBI ACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINECs COCYIbl, 0apOMETp, phluar, MOABMKHBIN 1 HETIOABM)KHBIN OJIOK,
HaKJIOHHAS [JIOCKOCTD;

XapaKTepu30BaTh NPUHIUIBI JCHCTBUS M3YYEHHBIX HMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMmopoil Ha uX omnucaHus (B TOM YHCJIE: MOJIIIMITHUKK, YCTPOMCTBO BOAONPOBOJA,
THIPABINYECKUIl Mpecc, MAaHOMETpP, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), UCIOIb3Ys
3HaHUS O CBOMCTBAax (PHU3MUECKUX SBICHUH W HEOOXoauMble (HU3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOIUTH TPUMEPHI (HAXOIUTh HHOOPMAIMIO O PUMEpPax) MPAKTUIECKOTO MCIIOIE30BAHUS
¢u3nueckux 3HAHUM B TOBCEIHEBHOW JKU3HM [uId o0OecredeHuss O€30MacHOCTH IpH
oOpallleHun ¢ NpudOpaMH M TEXHUYECKUMHU YCTPONCTBAMH, COXpPAaHEHHUsS 310pPOBbsl U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHUS B OKpY Kartollei cpejie;

OCYIIECTBIISITh OTOOpP MCTOYHUKOB MH(poOpManuu B VMHTepHETE B COOTBETCTBUU C 3aJlaHHBIM
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMECIOLIUXCS 3HAHUNH M IYTEM CPAaBHEHMS pPa3IMYHBIX
MCTOYHUKOB BBIACIATh MH(OPMALINIO, KOTOPAsl SBJISIETCS MPOTUBOPEUUBON MIIM MOKET OBITH
HEJ0OCTOBEPHOMU;

UCIIOJIb30BaTh MPU BBHINOJHEHUHM YYE€OHBIX 3aJaHUM Hay4yHO--TIOMYJSPHYIO JIMTEpaTypy
(Gu3nUecKoro cojiep)kaHusi, CIpaBOYHBbIE MaTepHalbl, pecypchl ceTH VIHTepHeT, BIajeTh
npuéMaMi KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMU W3 OJHON 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHE IMHCHMEHHBIC W YCTHBIE COOONICHUS Ha OCHOBE 2-3
UCTOYHUKOB UHGOpMaIui GU3NYECKOTO COACPKAHUS, B TOM YHCIIE MYOINYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3yibTaTax IMPOCKTOB WM YYEOHBIX HCCIEAOBAaHUM, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh N3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COMPOBOXK/IATh BBICTYILUICHUE
MpE3EHTALNEH;

IIPpU BBIITOJIHCHUN y‘lC6HBIX IIPOCKTOB " I/ICCJ'ICIlOBaHI/Iﬁ pacnpeacisiTb 00513aHHOCTHU B rpyimme
B COOTBETCTBHH C IIOCTABJICHHBIMHU 3ajgadaMH, CJIICIHUTH 3a BBIIIOJJTHCHUCM IlJIaHA JleﬁCTBHﬁ,
aICKBATHO OILCHHBATH COOCTBEHHBIH BKJIal B JCATCIBHOCTbL TIPYIIIbl, BbICTPAUBATH
KOMMYHHUKATHBHOC BSaHMOHCﬁCTBHe, YUUThIBAsA MHCHHE OKPYKAIOIIUX.

K KOHIY 06y‘-ICHI/I}IB 8 kJuacce NpCAMCTHBIC PE3YyJIbTAThl Ha 0a3o0BOM YPOBHC IOJI’KHBI

oTpaxarb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mephl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYII,
arperatHble COCTOSIHHSI BEIIECTBAa, KPUCTAJUIMUECKHE M amMopdHBbIE Tejla, HACBIIICHHBIA U
HEHACBILIECHHBIN Map, BJIAXHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHsS DHEPIUs, TEILIOBOU
JIBUraTeb, 3JEMEHTApPHBIA AIIEKTPUYECKUN 3apsijl, AJIEKTPUYECKOE I10JIe, TPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE I10JIE;



® pa3iauyaTh SABJICHUS (TEIJIOBOE PACUIMPEHUE U CKaTUe, TEIJIoNepeiaya, TEMI0BOE PABHOBECHE,
CMauyuBaHMe, KallUUIAPHbIE SBJICHUS, HCIIApEHHE, KOHJEHC AL, IUIaBJICHNE, KPUCTaIIU3aLHsl
(oTBepaeBaHKE), KHUIIEHHE, TeIlonepenaya (TEIUIONPOBOAHOCTb, KOHBEKLIMS, H3JIy4EHHE),
NIEKTPHU3aLMs TeJ, B3aUMOJEHCTBUE 3apsiioB, AEUCTBHUS 3JIEKTPUUYECKOI'O TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOI'O I10JIsI HA IPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHasi MHAYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pACIO3HABAThH MPOSIBIICHHE M3YYEHHBIX (PU3NYECKHUX SIBIICHUM B OKpYXKAalOIIEM MHpE, B TOM
quciae GU3NUecKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U KATMIUISIPHBIC SBJICHHS
B IpUpPOAE, KpUCTAIBI B Ipupoje, uinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opusbl, 0Opa3oBaHME pOCBHI, TyMaHa, WHEs, CHEra, 3JIEKTPUYECKUE SBICHUS B aTMocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE IoJie 3eMid, Apeild NoarCcoB, poib
MarHMUTHOTO TMOJSI JUIsl JKM3HU Ha 3emje, MOJSIPHOE CHSHUE, IpPU 3TOM IEpPEBOAUTH
IOPAaKTUYECKYl0 3a7adyy B Yy4eOHYI0, BBLACHATh CYILECTBEHHbIE CBOICTBAa (IPU3HAKN)
(bu3NYECKUX SIBICHUM;

® ONHUCHIBaTh HM3YyYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS, HCIONB3Yyd (GU3MUECKue
BENIMYUHBI  (TeMmmeparypa, BHYTPEHHSII JHEpPrus, KOJMYECTBO TEIUIOTHI, yJeiabHas
TEIJIOEMKOCTh ~ BEIIEeCTBAa,  yJAeldbHas  TEIUIOTa  IUIABJIECHUSA,  yJelbHas  TEIIoTa
napooOpa3oBaHMs, yeIbHAs TEIUIOTa CTOPAHUS TOIUTUBA, KOY()(UIIMEHT MMOJIE3HOTO ICHCTBHS
TEIJIOBOM MAIlMHBI, OTHOCUTEJIbHASI BJIAXXHOCTh BO3/yXa, JIEKTPUUYECKUN 3apsij, cujla TOKa,
ANEKTPUYECKOE HAIPSIKEHUE, CONPOTUBICHUE MPOBOJAHUKA, YAEIbHOE CONPOTHBIICHUE
BEIIIeCTBa, pab0Ta U MOIIHOCTH 3JIEKTPUYECKOTr0 TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKU CMBICIT UCIIOIB3YEMBIX BEJIMYUH, 0003HAYEHUS U €IUHUIBI (PU3NUECKUX BEJINYUH,
HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEIUYUHAMH,
CTpPOUTH rpadMKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHMUS M MPOLECCHI, MCIOJIb3Ys OCHOBHBIE
MOJIO)KEHUSI ~ MOJIEKYJIIPHO--KMHETUYECKOW  TEOpHUH  CTPOEHHUs  BEIIECTBA,  IPUHLHUII
CYIEpIIO3UINHY MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/a, 3akoH Oma Juis
yuacTka uenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHUS DSHEPIrUM, MpPU 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

® 00BACHATH (hU3MUECKHE IPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyallUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATH NPUUNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JIOrMYecKux 1IaroB ¢ Onopoi Ha 1—2 M3yyeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

® pemath pacu€THble 3a7auu B 2—3 NENUCTBUS, UCIOJIB3YS 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckre BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auM 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAaHHBIX JJIs pPELIeHHs] 3a/Jadyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HEOOXo/uMBbIe Al €€ pelieHHs], TPOBOJAUTh PacuéThl U CPABHUBATh IOJyYCHHOE 3HAUCHHE
(bu3nYeCcKOil BETMYNHBI C U3BECTHBIMU JAaHHBIMU;

® pacno3HaBaTh Hp06J'IeMLI, KOTOPLIC MOYKHO PpCHIUTL IIPpU IMOMOIIN (bI/ISI/I‘{CCKI/IX METO/J0B,
HCIIOJIB3Ysl OIMMCAHUC MCCICIOBAHMHA, BBIJACIIATH IPOBCPIACMOC MNPCAINOIOKCHUE, OLICHUBATH
MMPaBUJIBHOCTD IMOPAJKA IPOBCACHUSA UCCIICAOBAHNS, ICJIaTh BEIBOJBI;

® [POBOJUTH OMBITHI MO HAOTIONEHUIO (PU3WYECKUX SIBICHUU WM (PU3NUECKUX CBOWCTB TEI
(KanWIISIpHBIE SIBIICHUS, 3aBHUCHMOCThH JIABJICHHSI BO3[AyXa OT €ro o0béMa, TeMIlepaTyphl,
CKOPOCTH IIpollecca OCTBIBAaHUSI M HArpeBaHHWsl NpPHU H3IYYEHHH OT IIBEeTa M3IIydarolein
(mornomatomnieif) MOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI OT TEMIIEPATYpPhl KUIKOCTH W
IJIOMAU €€ MOBEPXHOCTH, BJEKTPU3ALMS TEJN U B3aUMOJCHCTBHUE SJIEKTPUUYECKHUX 3apsi/iOB,
B3aUMOJICCTBUE TMOCTOSIHHBIX MAarHUTOB, BU3YaJIM3alldsi MAarHUTHBIX TIOJEH IMOCTOSHHBIX
MarHuTOB, JEHUCTBHUSI MArHUTHOTO TOJII HA MPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOMCTBA  DJEKTPOJABUTATENSl  IOCTOSHHOTO  TOKa):  (opMynupoBaTh  IpOBEpsieMble



IPENOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYyJOBaHUS, OMUCHIBATH XO
OMBbITa U POPMYJIUPOBATH BBIBOJIBI;

BBITIOJIHATL IIPSAMBIC U3MCPCHHA TCMIICPATYPHI, OTHOCHUTEIIBHOM BIAXXHOCTHU BO3/1yXa, CHJIbL
TOKa, HANpPSKEHHUs C MCIIOJb30BAaHMEM aHAJOTOBBIX NPUOOPOB M JAaTYUKOB (U3NYECKUX
BEIMYMH, CPAaBHMUBATh pPE3YJNbTaThl H3MEPEHHH C y4ETOM 3aJaHHOM  aOCOIIOTHOM
HOrPEIIHOCTH;

POBOJIUTH HCCIIEJAOBAaHHE 3aBUCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JAPYroh C
UCIOJIb30BAaHUEM TIPSAMBIX H3MEPEHUH (3aBUCHMMOCTb CONPOTHUBICHMS NPOBOAHHUKA OT €ro
JUIMHBI, IIJIOIIAIU IIOIIEPEYHOI0 CEYEHUS U yIEIbHOIO COIIPOTUBIICHHUS BEIIECTBA IIPOBOJHUKA,
CHJIBI TOKa, MAYILErO 4epe3 NPOBOJHMK, OT HAIPSIKEHUS Ha IMPOBOJHMKE, MCCIEIOBAHHE
IIOCJIEA0BATENbHOIO W TapajuleIbHOrO  COEIMHEHUH  IPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHUE, COOMpaTh YCTAaHOBKY W BBINOJIHATh HM3MEPEHMs, CIEAys MPEAIOKECHHOMY
iany, (pUKCHpOBaTh pe3yabTAThl MOJYYCHHOW 3aBUCUMOCTH B BHJE TaOMUI U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBaHMS;

IIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BETHUMH (y/IeIbHAs TEIUIOEMKOCTh BEILIECTBA,
COIIPOTHUBIJIEHUE IPOBOJHUKA, pabOTa W MOLIHOCTb 3JIEKTPUYECKOr0 TOKa): IUIAHUPOBATbH
U3MEpEeHUs], COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIELYsl NMPEAJI0KEHHON UHCTPYKLINH,
Y BBIYKCIIATH 3HAYCHUE BEJIMYUHBL;

coOroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapakTepu30BaTh NMPUHLUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpol Ha MX OnucaHus (B TOM 4YHCIE: CHUCTEMa OTOIJICHUS JOMOB, TMTPOMETpP, HapoBas
TypOUHa, aMIIepMeTp, BOJIbTMETP, CUETUUK 3JIEKTPUUECKON SHEPIUH, SJICKTPOOCBETUTEIbHbIE
puOOpbI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUECKUE MPEJOXPAHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOABHUraTelb IMOCTOSHHOIO TOKA), HMCIOJIb3YS 3HAHHUA O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIe TEXHUYECKUE YCTPOMCTBA M M3MEpPUTENbHbIE MPUOOPHI MO0 CXeMaM U
CXEMAaTUYHBIM pPUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JBUTATelIb ~ BHYTPEHHETO0  CrOpaHMs, 3JEKTPOCKOI, pPEocCTar), COCTaBJIATh  CXEMbI
ANEKTPUYECKUX LEMNEW C IOCIENI0BATEIbHBIM WU IApaJUICIbHBIM COEAMHEHUEM DJIEMEHTOB,
pasinyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKUX 1IeTIeH;

IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEpax) MPaKTHUYECKOIO MCIOJIb30BAHUS
¢u3nueckux 3HAHUM B TOBCEIHEBHOW JKU3HU Uil obOecriedeHusi Oe30MacHOCTH IpU
oOpallleHun C NpudOpaMM U TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHsS 3J0pPOBbsl U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEJCHUS B OKpY Kartollei cpejie;

OCYIIECTBIISITh MOUCK HH(pOpManuu (u3nyecKkoro cojaepxkanus B VHTepHeTe, Ha OCHOBE
UMEIOIIMUXCA 3HAHMM M IyTEM CpPaBHEHMS JIOIOJIHUTEIBHBIX HCTOYHHMKOB BBIIEIATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET ObITh HEJJOCTOBEPHOIA;

WCIIONIb30BaTh TIPU BBHIMOJHEHHH YYEOHBIX 33JaHU HAyYHO--TIOMYJSIPHYIO JIMTEPATypy
(bu3NYeCKOro coJiep)KaHus, CIpaBOYHbIE MaTepuanbl, pecypcbl cet MHTepHeT, Bianerh
npuéMaMi KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus MHPOpPMAIMH W3 OJHON 3HAKOBOU
CUCTCMEBI B )IpyFy}O,

C03/1aBaTh COOCTBEHHbBIE MTUCHMEHHBIC U KPATKHE YCTHBIE COOOIIEHUs, 00001ast HHPOPMAIUIO
U3 HECKOJIBKUX UCTOYHUKOB (PH3UYECKOTO COACPKAHMS, B TOM YHCIIE MyOIHMYHO MPECTABIATh
peSYJ'II)TaTI)I HpOGKTHOﬁ NN PICCJIC)IOBaTeHBCKOfI JCATCIIBHOCTH, HpI/I 3TOM FpaMOTHO
UCIIOJIb30BaTh N3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COMPOBOXK/IATh BHICTYILUICHHE
MpE3EHTALNEH;

IIPY BBIMOJHEHUH YY€OHBIX MPOEKTOB U UCCIENOBAaHUN (PU3MUYECKUX MPOIIECCOB PACTIPEACTIAT
00s13aHHOCTM B TpyHIe B COOTBETCTBUM C IIOCTABICHHBIMHM 33JadaMM, CIEIUTh 3a
BBINOJIHEHUEM IJIaHa JICMCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH



BKJIaZd B ACATCIBHOCTH I'PYHIIbI, BBICTpAMBATh KOMMYHUKATHBHOC B33HMOI[CI>1CTBH€, IMPOSBJIAA
T'OTOBHOCTD pa3pcCilarb KOH(I)J'II/IKTBI.

K konmy oOyuenus B 9 kJiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM ypPOBHE JIOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

UCIIOJIb30BAaTh  IIOHATHSA:  CHCTEMa  OTCY€Ta, MaTepuaibHas  TOYKa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUUECKOTO JIBMKEHUS, Neopmanus (yrpyras, IUIacTHUECcKasi), TPeHue,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, aOCONMIOTHO
TBEPJIOE TENIO, LIEHTP TSHKECTH TBEPAOIrO Tellad, pPaBHOBECHE, MEXAaHHMUYECKHE KOJIEOaHUS U
BOJIHBI, 3BYK, HWH(pa3Byk ©  yJIbTPa3ByK, OJJIEKTPOMArHUTHBIC  BOJIHBI,  IlIKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M J1aJIbHO30PKOCTb, CIIEKTPbl MCITyCKaHUS U
norJouieHus, aabda-, 6eTa- U TaMMa-u3Ty4eHHs], U30TOIbI, SAepHAs YPHEPIeTHKA;

paznuyath  sBJIEHUSA (paBHOMEPHOE U HEPaBHOMEPHOE MPAMOJIMHEWHOE JBHXKEHUE,
PaBHOYCKOPEHHOE TPSAMOJMHEHHOE JABH)KEHHE, CBOOOJHOE NaJEHUE TeJl, PaBHOMEPHOE
JBUKEHHE T10 OKPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE JBHM)KEHHUE, KOJeOaTeIbHOe
JBIDKEHUE (3aTyXalollMe U BBIHYKICHHbIE KojeOaHMs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpakKeHHUE 3BYyKa, NMPSMOJIMHEHHOE pAcCHpOCTpPAaHEHUE, OTPAKEHUE U TNPEIOMIICHHE CBETa,
[IOJITHOE BHYTPEHHEE OTpa)keHHE CBEeTa, Pa3jio’KeHHE OeJoro CBeTa B CIEKTP M CIIOKEHUE
CHEKTPaJIbHBIX LBETOB, JUCIIEPCHUSI CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHUE
JMHEHYAaTOro CHEKTpa H3JIy4eHHs) IO ONHCAHMIO HUX XapaKTEepHBIX CBOICTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

pacrio3HaBaTh IPOSIBICHUE HM3YYEHHBIX (DU3MYECKHX SIBIICHUHM B OKpyXKarolieM Mupe (B TOM
yrcie (pU3NYecKue SBJICHUS B MPUPOAE: MPHUINBBI U OTJIMBEI, IBMKEeHHE TutaHeT COTHEYHOH
CUCTEMBI, PEAKTUBHOE JBUXXCHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3EMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, I[YHAMH, 5XO, IIBETa Te€J, ONTHUYECKHUE SIBICHUS B
npupoje, OHoJoruyeckoe MAeWCTBUE BUAMMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4YeHUH, €CTECTBEHHBIM paJuOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, pPaTUOAKTUBHOE
U3JIy4CHUE MPUPOAHBIX MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX H3Iy4EHHM HA OPraHU3M
YyelioBeKa), IpU DBTOM MEPEeBOAUTh NPAKTHUECKYH 3ajadyy B yueOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3NYECKUX SBICHUN;

ONKCHIBaTh M3y4YEHHBbIE CBOWCTBAa TeJl M (PU3MUECKHE SIBICHUS, HCIOJIb3Yysd (U3NUYECKUe
BEIMYMHBI (CPEIHss] M MTHOBEHHAas CKOpPOCTh Tela MpHU HEPaBHOMEPHOM JBH)KEHUH,
YCKOPEHHE, NepeMEelIeHue, MyTh, YIJIOBas CKOPOCTh, CWJIA TPEHMS, CHJIA YIPYTOCTH, CHJIA
TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHMs, BeCc Tella, HUMIYJIbC Tejla, HMMITYJIbC CHIIBI,
MexaHu4yeckas paboTa M MOUIHOCTh, IOTEHLMAJIbHAs HHEPrusl Tena, TMOIHSITOr0 HaJ
MIOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS YHEPTUS CKATOW NMPYKUHBI, KNHETUYECKasl dHEPIus,
MOJIHAsE MEXaHU4YecKasl PHEeprus, Mepuoj] W 4YacToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTellb MPEIOMIIEHMS CPEIbl), IPU OMHCAHUU
MPaBWIbHO TPAKTOBaTh (PU3MYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, OOO3HAYEHHS U
€IMHUIBl (PU3NYECKUX BEITMYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PH3UYECKYIO
BEJIMYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH IpaQUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKHIX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SIBIEHUS U IPOLECCHl, HCIOJB3YS 3aKOH
COXPAHEHHUsI SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIMI CYNEPHO3ULUN CHJI, IPUHIINII
OTHOCHUTENIBHOCTU ['amunesi, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHsS MMIIYJIbCa, 3aKOHBI
OTPa)KE€HHUs W MPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOIO U MacCOBOTO YHMCEN MU
SJICPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3aMMCHIBATH €T0
MaTEeMaTU4Y€eCKOe BBIPAKEHHUE;

OOBSCHATh (PU3UUYECKUE TPOIECCHl M CBOWCTBA TEll, B TOM YHCIE M B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATh IIPUYMHHO--CIEACTBEHHBIE  CBSA3H,



CTpOUTH OOBSICHEHHE W3 2—3 JIOTWYECKHX IIaroB C OMOpoi Ha 2—3 W3YyYEHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacdy€THbIE 3a1ayd (ONMMpAIOUIMECs] HAa CHCTEMY U3 2—3 ypaBHEHMi), HCIONb3Ys
3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIIME (DU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIU3a YCIOBMS
3a[aun 3alUCBIBaTh KPAaTKOE YCIOBHE, BBIABISATH HEIOCTAIONIME WM W30BITOYHBIC JaHHBIC,
BbIOMpPATh 3aKOHbI U (HOPMyJIbl, HEOOXOAMMBIE Ul pPELIEHHs, MPOBOAUTH PACUYETHI U
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NYECKON BETMUHUHBL;

pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh NPU MOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIb3Ysl OMMCAHUE MCCIIEIOBAHUSA, BBIACIATH MPOBEPSEMOE IPEINOI0KEHUE, OICHUBAThH
MPAaBWIBHOCTh TMOPSAKAa MPOBEACHMSI HCCIEAOBAaHUA, JeNIaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOICHUH U OIBITOB;

MPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUH WM (PU3UYECKUX CBOWCTB TEI
(u3ydyeHnue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPIHH, 3aBUCHMOCTH IMEPHO/A
KOJICOAHUH MIPY)KUHHOT'O MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTYABl MajbIX KOJeOaHWM, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETA, Pa3JIOKEHUE
Oenoro cBera B CIEKTP, M3yYCHHE CBOWCTB M300paK€HUS B IUIOCKOM 3€pKajic U CBOMCTB
M300paXeHHUsT TpeaMera B coOMparomiei JuH3e, HAONIOJACHUE CIUIONIHBIX M JIMHEWYaThIX
CIEKTPOB HM3JIYYCHHS): CAMOCTOSITEIILHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUSsl, ONMCHIBATH XOJ] ONBITA M €r0 Pe3yNbTaThl, (OPMYyITUPOBATH BEIBOIBL;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX HU3MEPEHUM, OMpenesss cpellHee 3HAUCHUe
u3MepseMoil BeTMuuHbI (POKYCHOE paccTOsIHHE COOMparoiell JHH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

IIPOBOAMTH MCCIIEJIOBAHUE 3aBUCUMOCTEN (PUM3NUYECKUX BEIUYMH C HCIOJB30BAHUEM IPSAMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHOM
CKOPOCTH, NepHoja KoJiebaHU MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTU
yIJ1a OTpa’keHUs CBETa OT YIJia MaJeHUs U yrila MPeJIOMIICHHs OT yIila MajeHus): MIaHUPOBaTh
UCCJIEJOBaHKE, CAMOCTOSITEIbHO COOMpPaTh YCTAHOBKY, (PMKCUPOBATh PE3Yy/IbTAaThl OJYy4YEHHON
3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHAE TaOnuil M rpaduKoB, AeiaTh BBIBOABI IO
pe3ynbTaTtaM UCCIlIeOBaHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH (CPEAHSISI CKOPOCTh M YCKOpEHHE
Tela NpU PaBHOYCKOPEHHOM JBW)KEHHUM, YCKOpPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh
HPYXUHBI, KO3()PUIHUEHT TPEeHUsI CKOJIbKEHHUS, MEXaHHUecKasi paboTa U MOIIHOCTh, 4acTOTa U
nepuoj; KojeOaHWH MaTeMaTUYecKoro W NPYKMHHOIO MAasSTHUKOB, ONTHYECKas Cuia
coOMparoied JIMH3bI, PAJUOAKTUBHBIA  (OH): IJIAHUPOBATH HM3MEPEHMs, COOHMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M  BBINOJHATH HM3MEPEHUs, CIEIys NPEII0KEHHOU
WHCTPYKIUH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C
Y4E€TOM 3a/IaHHOW MTOTPENTHOCTH U3MEPEHUH;

co0JII01aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;

pa3indatb OCHOBHBIC IPU3HAKHW HW3YYCHHBIX (bHSH‘IeCKI/IX MO)IeJ'IeI\/'IZ MaTcpualibHasd TOYKa,
a0COJIFOTHO TBépI[OC TCIO, TOYCYHBIN MCTOYHHUK CBCTA, JIy4, TOHKasd JIMH3a, IUIAHCTAapHas
MOJCIIb aTOMA, HYKJIOHHass MOACIIb aTOMHOTO SA/1pa,

XapakTepu30BaTh NMPHUHIMUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
ONOpOil Ha WX OMUCaHMA (B TOM YHCIE: CHUAOMETP, AATYMKH MOJOXKEHUS, PACCTOSHHUS U
YCKOpEHUs, paKeTa, HXOJOT, OYKH, IEepPUCKOIl, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX
ABJIEHUHN 1 HE0OXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

HUCIIOJIBb30BATH CXEMBI M CXCMATHUYHBIC pI/ICYHKI/I I/I?)y‘IeHHBIX TCXHUYCCKUX YCTpOﬁCTB,
U3MEPUTEIIbHBIX MPUOOPOB W  TEXHOJOTMYECKHUX TIPOIECCOB IPH PEHICHHH Y4eOHO--
MPAKTUYECKHUX 3a7a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOCHHS N300paKEHUI B TUIOCKOM 3epKalie
U coOuparoie JTuH3e;



NPUBOAUTE TPUMEPHI (HAXOIUTh MH(OPMAIMIO O TpUMepax) MPAaKTHYECKOTO UCIIOIb30BaHUS
(Gu3n4eckux 3HAHUM B IIOBCEJHEBHOM JKU3HU U1 obOecriedeHus Oe30MacHOCTH IIpU
oOpamieHnud ¢ TpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXpPAHEHHS 370POBbS H
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Karollel cpesie;

OCYIIECTBIISITh MMOUCK WHPOpMAIUU (PU3HUECKOTO coliepkanus B THTepHEeTe, CaMOCTOATEIHHO
bopMynupys MOMCKOBBIN 3allpOC, HAXOAUTH MYTH OMPEENICHUs JOCTOBEPHOCTH MOITYYEHHON
uH(OpPMAIIMK HAa OCHOBE MMCIOIIUXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOUHUKOB;

UCIOJIb30BAaTh TPU BBHINOJHEHUHM YYEOHBIX 33JaHU HAyYHO--TIOMYJSIPHYIO JIUTEPaTypy
¢u3nuecKkoro coaep)kaHusi, CIpPaBOYHBIC MaTepHalbl, pecypchl ceTh VIHTepHeT, BIajeTh
npuéMaMyu KOHCIEKTHUPOBAaHUSI TEKCTa, MpeoOpazoBaHus MH(POpPMAIMU W3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBIC NHCbMEHHBbIE M YCTHBIE COOOILEHHS Ha OCHOBE HMH(pOpManuu u3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOrO COJEpKaHus, MYOJUYHO MHPECTAaBISATH PE3yJbTaThl
IIPOEKTHOM MJIM HCCIEN0BATEIbCKOW JESITEIBHOCTH, IIPU 3TOM TIPaMOTHO HCIIOJIB30BATh
W3YYEHHbI NOHSATUHHBIM anmapaT HW3y4aeMoro pasjena (U3MKU U COIPOBOXKIATh
BBICTYIIJICHHUE TIPe3eHTalMel ¢ yuéTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosanyecTBo yacos
DJIEeKTPOHHbIE
| HauMeHOBaHUe pa3aesioB Kountpoan (uu¢posbie)
/| uTem mporpamMmsI Beer | e HpaKquec o0pasoBaTeJbHbIC
n ° padoTsI KHE paboThl | hecypent
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
1 bu6mmoreka [IOK
" | ®wusuka - HayKa 0 IpUpoLIE 2 https://m.edsoo.ru/7f4
1
16194
1 bu6nuoreka [IOK
2' dOu3nYecKre BeTNINHBI 2 1 https://m.edsoo.ru/7f4
16194
. bubmuorexa [JOK
1. | E
3 MZIECTEEI;:;;;Z‘{HHH 2 1 https://m.edsoo.ru/7f4
8 16194
Wroro no pazueny 6



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

Paszgea 2. IllepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BellleCTBA

2 bu6nmoreka [IOK
1' Crtpoenue BemiecTBa 1 https://m.edsoo.ru/7f4
16194
5 JIBmxeHue u bubmuorexa [JOK
2' B3aUMOJICCTBHUE YaCTHI] 2 https://m.edsoo.ru/7f4
BeIlleCcTBa 16194
bu6nmmoreka [IOK
:2,)' BAerpZEiI;He COCTORHA 2 https://m.edsoo.ru/7f4
B 16194
Hroro no pazneny )
Pa3znen 3. /IBu:keHue U B3auMo/ieiicTBHE Tel
3 bubmuorexa [JOK
1' MexaHn4ecKoe ABMKCHHE 3 https://m.edsoo.ru/7f4
16194
bubnnoreka IIOK
|
g Hepuui, Macca, 4 https://m.edsoo.ru/7f4
IJIOTHOCTh 16194
3 bubmuorexa [JOK
3' Cuna. Bugsl cun 14 1 https://m.edsoo.ru/7f4
16194
Uroro no pazueny 21

Pa3nen 4. /laBjienue TBEPABIX TeJl, KUK

OCTel U ra3oB

Jasnenue. Ilepenaua

i bubmmoreka [IOK
411_ i:ﬁ;;inicfegﬁ;ﬁﬂ " 3 https://m.edsoo.ru/7f4
> KU 16194
razamu
4 bubmmoteka [IOK
2' JlaBneHue XuaKOCTH 5 https://m.edsoo.ru/7f4
16194
4 bu6nuoreka [IOK
3' ATMmocdepHoe naBiieHne 6 https://m.edsoo.ru/7f4
16194
4 JlelicTBuE ®KUJIKOCTH U Ta3a bubnuotexa [JOK
" | HanorpyxéHHoe B HUX 7 1 https://m.edsoo.ru/7f4
4
TEJI0 16194
Uroro no pazmeny 21
Paspnen S. PaGoTra u MOIHOCTB. JHEprus
5 bu6nuoreka [IOK
1' PaGota u moutHOCTH 3 https://m.edsoo.ru/7f4
16194
5 but6mmoreka [IOK
2' [IpocThie MeXaHU3MBI 5 https://m.edsoo.ru/7f4
16194
5 Bbu6nuoreka [IOK
" | Mexanuueckas Heprus 4 1 https://m.edsoo.ru/7f4
3 16194



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
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

Uroro no pazgeny

12

PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KIIACC
Ne Kouun4yecTBo yacos
DJIeKTPOHHbIE
HanmeHnoBanme
Il (uu¢posbie)
| | Pa3neaoB U TEM Bcer Kourpoasn | IIpakrnuec 06pazoBaTebHbIE
n | TPOTPaMMBI 0 ble padoThI KHe padoThl pecypes
Pa3nen 1. TemuioBble siBjieHUs
. bubmuorexa [JOK
i' Crpoenne u crolicTBa 7 https://m.edsoo.ru/7f41
BEIIECTBA 81ce
1 bubnnoreka IIOK
2' TennoBbie porecchl 21 1 5 https://m.edsoo.ru/7f41
8lce
Hroro 1o pasneny 28

Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

9 DNEeKTPUUIECKHE 3apsibl. bubmuorexa [JOK
1' 3apsKeHHbIE Tela U UX 7 1 https://m.edsoo.ru/7f41
B3aNMOJICHCTBHE 81ce
. bu6mmoteka [IOK
g' Hocrosmmbii . 20 1 7 https://m.edsoo.ru/7f41
ANEKTPUYECKUIN TOK
8lce
2 bu6nuoreka [IOK
3' MarHuTHbBIC SIBJICHUS 6 1 15 https://m.edsoo.ru/7f41
8lce
but6mmoreka [IOK
Z' iIJ{IGKTp ;ﬁarHHTHaﬂ 4 https://m.edsoo.ru/7f41
JLYKIL 8lce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 [TIPOT'PAMME '
9 KUIIACC
N¢ HaumenoBanue KosamvectBo yacoB JJIeKTPOHHbIE
pa3aesioB H TeM Beer | Kontpoann | Ipakruuec | (uudppoBbie)
II nporpaMmmMmabl 0 bIe paﬁDTbI KHue paﬁoTbI 06pa30BaTeﬂmee



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

/ pecypchl
n
Pasznen 1. Mexanunueckue siBJeHUSA
1 MexaHn4ecKoe bu6nuoreka [JOK
1' NIBUKEHHUE U CIIOCOOBI 10 https://m.edsoo.ru/7f41
€ro OIIMCAHUSA a4ab
1 bu6nuoreka [IOK
2' BzaumoneiicTBue Tei 20 https://m.edsoo.ru/7f41
a4ab
1 bubmuorexa [JOK
3' 3aKOHBI COXpaHEHUS 10 https://m.edsoo.ru/7f41
a4ab
Htoro no paznemny 40

Pa3zgen 2. Mexann4decKne KOJe0aHUA U BOJTHBI

bubmuorexa [JOK
i' KMO?;;%I;I:;:;CKM 7 https://m.edsoo.ru/7f41
adab
bubnnoreka IIOK
g' I;/II::X&HI/I‘ICCKI/IC BOJTHBL. 8 https://m.edsoo.ru/7f41
yK adab
Uroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOC MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

OneKTpOMarHuTHOE
3 one HP bubmuorexa [JOK
' 6 https://m.edsoo.ru/7f41
1 3JIEKTPOMArHUTHbHIC
adab
BOJIHBI
Htoro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
bu6nuoreka [IOK
4. 3axont 6 https://m.edsoo.ru/7f41
1 pacnpocTpaHEeHUs CBETa
a4ab
but6mmoreka [IOK
g' gnlfgzl EI ofTHHeckue 6 https://m.edsoo.ru/7f41
pHaoOp a4ab
bu6nuoreka [IOK
g' i’szgiiilgifenoro 3 https://m.edsoo.ru/7f41
p a4ab
Wroro no pazmeny 15
Pa3nen 5. KBanToBbIe ABJIEHUA
5 Hcnyckanne u bu6muoreka [JOK
1' MOTJIONIEHUE CBETa 4 https://m.edsoo.ru/7f41
aTOMOM adab
S. CrpoeHue aTOMHOTO 6 bu6muoreka [JOK
2 spa https://m.edsoo.ru/7f41



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
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

a4ab
5 bu6nuoreka [JOK
3' SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41
ada6
Hroro no pazaeny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
IToBTOpEeHue
6. 000011IeHIE COEPIKAHMS brbmiorera LIOK
9 2 https://m.edsoo.ru/7f41
1 Kypca ¢u3uku 3a 7-9
ada6
KJ1acc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO 102 3 97
YACOB I10 ITPO'PAMME
INOYPOYHOE INIVIAHUPOBAHHUE
7 KJIACC
Ne KoanuyecTBO yacos 9
Jara JIEKTPOHHBI
n | Tewma ypoka Bee KonTpoa IIpakTuye usyye e nu(ppoBbIe
/ o bHBIE CKHe st oOpa3oBareJib
- padoThbI padoThl HbI€ PeCypChbl



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

®Pu3nka — Hayka o

1 npupoje. SBieHus
MIPUPO/IBI
2 ®dusnueckue ABICHUS
3 dusnueckue BeIUYUHbBI U
WX U3MEpEHne
Ypok-uccnenopanue
"N3mepeHue TeMieparypbl
4 IIPU IOMOILM KUJAKOCTHOTO
TEPMOMETPA U JaTUUKA
TeMIepaTypsl"”
MeTo1bl Hay4YHOTO bubnuoteka
5 no3Hanusa. Onucanue LHOK
(bu3nyeCcKuX SIBICHUHN C https://m.edsoo.
IIOMOIIBIO MOAEIIEN ru/ff09f72a
Ypok-uccnenoBanue
"[IpoBepka runoTe3bl:
JIaJIbHOCTH I10JIETA LIApUKa,
6 MYIIEHHOTO
TOPU30HTAIIBHO, TEM
0oublIIe, UeM OOJIBIIIE
BBICOTA ITycKa"
CrtpoeHue BeliecTna. bubnnoreka
7 OMBITEI, TOKA3LIBAIOIIINE HOK
JUCKPETHOE CTPOCHUE https://m.edsoo0.
BEIECTBA ru/ff09fe0a
bubnnoreka
8 JIBr>KeHre 4yacTuIl [HOK
BEILIECTBA https://m.edsoo.
ru/ff0a013e
Ypok-uccnenoBasue
9 «OMnbITBI O HAOIIOAEHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHUS
BEIECTBA
Oco0eHHOCTH arperaTHbpIX
COCTOSTHUM BOJIBI. bubnuoTeka
11 O06o01IeHne o pasaeny LIOK
«IIepBoHauanbHbIE https://m.edso0.
CBEJICHUS O CTPOCHUU ru/ff0a0378

BE€IICCTBa»



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

MexaHndeckoe JBHXKCHUC.

bubauoreka
LHOK

12 PaBHomepHoe u )
https://m.edsoo.
HEPAaBHOMEPHOE JBI)KEHUE ru/ff020506
bubnuoTeka
13 Cxopoctb. Equnuiipi HOK
CKOPOCTH https://m.edsoo.
ru/ff0a079c
bubnuoTeka
14 Pacder nytu 1 BpeMeHun HOK
JIBKCHUS https://m.edsoo.
ru/ff0a0ae4
bubnuoreka
15 Nuepums. Macca — mepa LHOK
WHEPTHOCTH Tell https://m.edsoo.
ru/ff0a0c10
I bubnuoreka
JIOTHOCTbH BEIIECTBA. OK
16 Pacuer maccel 1 0ObeMa . )
https://m.edsoo.
TeJa Mo €ro MIOTHOCTH ru/ffoa0fee
JlaGopaTtopHnast pabota
17 «Ornpenenenue mIOTHOCTH
TBEPIOTO TETA»
bubnuoteka
18 Pemenne 3amau nmo reme HOK
"I[InoTHOCTH BemecTBa" https://m.edso0.
ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaercTBuA Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaGoparopHas paboTa
«3yueHne 3aBUCUMOCTH
20 | pacTspkenus (negopmarun)
MPYKUHBI OT TTPHIIOKESHHOM
CHUJIBD)
21 [[“IBneHME TATOTEHUSI.

Cua TsDKeCTH



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CBsi3b MEXy CHIION bubnmoreka
22 TSKECTH M MAcCOil Tena. HOK
Bec Tena. Pemenue 3anau https://m.edsoo.
o teme "Cuita Tskectn" ru/ff0al778
Cuna TSKeCTH Ha IPYTUX BI/gIgHOTeKa
23 miaHeTax. Gusnyeckue 1
o o https://m.edsoo.
XapaKTEPUCTUKH TIJIaHET ru/ff0a1502
bubnuoTeka
24 N3mepenue cui. LIOK
Jdunamomertp https://m.edsoo.
ru/ff0al8cc
bubnuoreka
25 | Bec tena. HeBecomocTh HOK
https://m.edsoo0.
ru/ff0al778
CnoxeHue IByX Cul, bubnuoreka
26 HaIlpaBJIECHHBIX 10 OJJHON LHOK
MIPSIMOM. https://m.edsoo.
PaBHoaeiicTByrOIIast Crl ru/ff0ala70
27 Pemenue 3agad mo reme
"PaBHOAElWCTBYIOIIAs cU'”
Cuna TpeHus u €€ BUJBI. EHO6§HOTeKa
28 T
T f;;ﬁf: MpHpoae 1 https://m.edsoo0.
ru/ff0alb9c
JlaGopartopHas paboTa
«3yueHne 3aBUCUMOCTH
i bubnuoreka
CHUJIbI TPEHUS CKOJIBbKEHUS 10K
29 | orc aBJie
xaT1 ;HTI’GI}; BICHITL H https://m.edsoo.
P p ru/ff0alcc8
COTIPUKACAIOTIIUXCS
ITOBEPXHOCTEMN
Pemrenue 3anayd Ha
30 orpesiesieHue
PaBHOZCHCTBYIOLIECH CUJIBI
Penrenue 3amad mo reMam: Eu6
«Bec Tenay, «I'papuueckoe %&HOTeKa
31 HN300paKCHHE CHIT», o, )
«CHIIED https://m.edsoo.
) ru/ff0aldeQ

«PaBHOAEUCTBYIONIAS CUI»



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

KonrtponbHas padora mo
TemMaM: «MexaHH4ecKoe
IBIKEHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['paduueckoe
N300paKEHHUE CHID»,
«Cuie»
HaBnerune. CiocoOb1 EIgSIJ(mOTeKa
33 yr;;{;;zﬂnﬁ M YBCIMHCHIA https://m.edsoo.
DI ru/ff0a20a6
JlaBreHue rasa. bubnmmoreka
34 3aBUCUMOCTb JIaBJICHUS LIOK
raza ot oobéma, https://m.edsoo.
TeMIEepaTypbl ru/ff0a2376
Ilepenayda naBneHus bubnuoreka
35 TBEPJBIMU TEJIAMH, LHOK
JKUJIKOCTSIMHU M Ta3aMH. https://m.edsoo.
3akon ITackans ru/ff0a25b0
JlaBiaeHue B )KUIKOCTH U BHO6§HOTeKa
36 rase, BBI3BaHHOE 1 )

9 https://m.edsoo.
JIEUCTBUEM CHUIIBI TSHKECTHU (u/ff0a2718
Pemenue 3amad 1o teme BP(I)6£HOTeKa

37 «JlaBlIeHHE B )KHJIKOCTH U Ihit o-//m.edsoo
ps://m. .
rase. 3axoH Ilackams» (u/ff0a2826
bubanoreka
[HOK
38 | Coobmraromuecs: CoCy/Ibl hitos://m.edsoo.
ru/ff0a2970
bubnunoreka
o [HOK
39 | TmapaBmudeckuii mpecc hitos://m.edsoo.
ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi
JKUJTKOCTHBIM HacoC
ATtmocdepa 3emnu u E%?&HOTGM
41 é
gp HEI;I:;EZHM https://m.edsoo.
yi ru/ff0a2bsa
bubnnoreka
42 Bec Bo3nyxa. [HOK

AtmocdepHoe naBieHnE

https://m.edsoo.
ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

H3mepenue atMmochepHoro

bubanoreka
HOK

43 I[TaBJIeHI/IH. OnbIT httns:/m.edsoo.
OppHHcILIH ru/ff0a2dag
3aBUCHUMOCTh bubnmnoreka
44 aTMOC(EpHOTO JTaBJICHHS HOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.
Mopst ru/ff0a2fca
bapomerp-anepoun. LBII/IO%HOTeKa
45 | ArtmocdepHoe naBiIcHUE HA httns://m.edsoo.
Pa3UYHBIX BBICOTAX _p—ru IFf0a2fca
Pemenue 3amaud no reme "
46 "
ATMochepHoe TaBieHne
. bubnuoreka
JleficTBHE KUIKOCTH U Ta3a 1IOK
47
10, Apxiveosa cita htos/m.edso0.
- APXUMEL ru/ff0a3276
JlaGopaTtopHnast pabota
PaTopHan pabot bubnuoreka
«Onpenenenne ITOK
48 Bl’gafgma}o??; (;Him’ https://m.edsoo.
JEUCTBYIOLLE ¢Io, ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTbHY
JlaGopaTtopHast pabota 1mo
teme «MccnenoBanne bubnuoreka
3aBUCHMOCTH BeCa TeNa B [HOK
49 N
BOJIe OT 00BbEMa https://m.edsoo.
MOTPYKEHHOU B KUJIKOCTh ru/ff0a3514
JaCcTH TeJla»
bubnuoTeka
[HOK
50 [nasanue Ten https://m.edsoo.
ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBanue
51 apeoMeTpa Win

KOHCTPYUPOBAHUE JIOJIKUA U
onpezaeneHue eé
rpy3onoabEMHOCTH"



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

Pemrenne 3aJa4 110 TEMaM:

«IInaBanue cynoB. LBII/IO6§HOTeKa
52 BozayxommaBanue»
«I[aHBy:HI/Ie TBE LI)’( TE https://m.edsoo,
JICHHC TBCP/L T, ru/ff0a3654
JKHJKOCTEN U Ta30B»
KonrponbHas padora mo
53 Teme «JlaBieHue TBEPABIX
TeJI, J)KUAKOCTEH 1 Tra30B»
bubnnoreka
OK
54 Mexanuueckas pabora 1
p https://m.edsoo.
ru/ff0a3f82
bubnuoreka
55 MomHocTh. EquHuns: LHOK
MOIITHOCTH https://m.edsoo.
ru/ff0a3f82
Ypok-uccnenoBanue
56 "PacuéTt MonIHOCTH, 1
pa3BUBAEMOM IIPU NOABEME
o jectauie"
[IpocTbie MEXaHU3MBI.
57 Prraar. PaBHOBecue cun Ha
pbluare
Pbruaru B TexHuke, ObITY U
bubnuoreka
npupoe. JlaboparopHas
58 pabota «lccrnenoBanue 0.5 OK
CJIOBUH pPaBHOBECHUS hitps.//m.edsoo.
M p ru/ff0ad78e
pbIyara»
Penrenue 3amad mo teMe LBII/(I)6§HOTeKa
59 «Y CIIOBHS pPaBHOBECHS
ATy p https://m.edsoo.
p ru/ff0a48a6
Koadduuument noneznoro
JNEeUCTBUS MEXaHNU3Ma.
60 | JlabGoparopHas pabota 0.5
«3mepenune KII/]
HaKJIOHHOH TJIOCKOCTHY
Bubnuoreka
61 Penrenue 3amad mo reMe LIOK

"Pabora, momuocts, KIT/1"

https://m.edsoo.
ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

Mexanandeckas OHCPIHUA.

bubauoreka

62 Kunernueckas u 1 LOK
MOTEHLIMaIbHAas SHEePTUs https://m.edsoo.
ru/ff0a4252
bubnuoreka
63 3aKOH COXpaHEHHUS 1 HOK
MEXaHUYECKON IHEPIUU https://m.edsoo.
ru/ff0a4360
YPOK-3KCIIEpUMEHT 110
TeMe "DKCIepUMEHTAIbHOE
ornpezeieHue U3MEHEHUS
64 KMHETUYECKOU U 1 1
IIOTEHIMAIBbHOU SHEPIUU
IIPU CKaTHIBAHUU Tella 10
HAKJIOHHOH M1I0CKOCTH"
KonrtponbHas padora mo
65 teMme «Pabora 1 MOLIHOCTb. 1
OHeprus»
PesepsHslii ypok. Pabota ¢ bubnuoreka
66 TEKCTaMHU 110 TEME 1 [HOK
"MexaHnueckoe https://m.edsoo.
JIBUKEHHE" ru/ffO0adee6
PesepsHblii ypok. Pabora c bubnuoreka
67 TEKCTaMH 110 TEME 1 [HOK
"JlaByieHNE TBEPIBIX TEI, https://m.edsoo.
SKUIKOCTEN U ra3oB" ru/ffOa4ffe
PesepHblit ypok. Pabora c
68 | Texcramu o Teme "Pabora. 1
MougHocTs. DHeprus"
OBUIEE KOJIMYECTBO 68 12

YACOB I10 [TPOI'PAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

N KosauyecTBo yacos I DJIeKTPOHHbIE
° ara
ugposbie
n/ | Tema ypoka Bee Konrtpoa IIpakTuye w3yuen uudp
I o bHBIE CKHe ust o0pa3oBaTe/ibH
padoThI padoThI bl¢ pecypchl
OCHOBHbBIE TIOJIOKEHUS
bubnuoTeka
MOJIEKYJISIPHO- 10K
1 KMHETUYECKOU TEOPUU U 1 httns://m.edsoo.
UX ONBITHBIE _piru 1035256
MOATBEPKICHUS -
9 Macca u pa3mep aToOMOB 1
Y MOJICKYJI
Monuenu TBEPIOTO, bubnuoteka
3 JKUJIKOTO U 1 LHOK
ra3o00pa3Horo https://m.edsoo.
COCTOSIHHI BEIlECTBA ru/ff0a540e
OObsicHeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
ra3zo00pa3Horo
4 COCTOSIHMI BElIeCTBa Ha 1
OCHOBE I1OJIOKEHUN
MOJIEKYJISIPHO-
KHHETHYECKOU TEOpUH
bubnuoreka
5 Kpucrannnueckue n 1 [HOK
amop(¢HbIe Tena https://m.edsoo.
ru/ff0a5800
CmauuBaHue u bubnnoreka
6 KanuJUISIPHOCT. 1 [HOK
IToBepxHOCTHOE https://m.edsoo.
HATSHKCHUE ru/ff0a5530
bubnuoteka
7 TermoBoe pacuimpeHue u 1 IIOK
cKarue https://m.edsoo.
ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEpaTyphl CO 1
CKOPOCTBHIO TEIJIOBOTO
JIBUKEHUS YaCTHI]
BryTpeHHsIsI SHeprus. BI/gEHOTeKa
9 CriocoObl I3MECHECHHUS 1 0
. https://m.edsoo.
BHYTpPEHHEHN 3HEpruun ru/ff0a5c60
bubnmoreka
10 | Bwuasl Teronepenayn 1 HOK

https://m.edsoo.



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
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ru/ff0a6412

Ypoxk-koHpepeHuus

"[IpakTHueckoe
bubanoreka
HCIIOJIb30BaHUE OK
11 TEIUIOBLIX CBOWCTB Htt o-//m.edsoo
ps://m. .
LBIZIJ_II_[;;TB U MaTepUAJIOB B r/ff0a65¢c0
sHeprocoepexeHus"
bubanoreka
12 KonuuecTBo TEMIOTHI. LHOK
V nenpHas TEIIOEMKOCTE https://m.edsoo.
ru/ff0a6976
YpaBHEHHE TEMIOBOTO BHO%HOTeKa
13 Oanmanca. TermnooOMeH u Ett s-//m.edsoo
ps://m. .
TEIJIOBOE PAaBHOBECHE (/ff0a7088
JlaGopaTopHnas pabota
"UccnenoBanue SIBIEHUS LBII/IO%HOTGM
14 | TennooOMeHa pH
. ps://m. .
CMEIINBAHUHU XOJIOIHON 1 ?lit/ffo{a/g]a gg 200
ropsiuei BobI"
Pacuer xoimmuecTBa
TEMI0THI, HEOOXO0AUMOTO
15 JUUISl HATPEBAHUS TEa U
BBIJICTISIEMOTO UM TIPH
OXJIAXKIECHUN
bubnuoreka
JlaboparopHas paboTa 110K
16 "OnpeneneHue yaeabHOu
" https://m.edsoo.
TEMJIOEMKOCTH BEILIECTBA r/ff0a6bb0
OHeprus TOIINBA. LBII/(I;EHOTeKa
17 VY nenpHas TEILIOTa
cri[) AHIISE https://m.edsoo.
p ru/ff0a7b5a
IImaBnenue u
Bubnuoreka
OTBEpJICBaHUE OK
18 | KpHCTAIITMYECKHUX Tell. ﬁt o-//m.edsoo
ps://m. .
VY nenpHas TEINIOTa ru/ffoa71d2

IIJ1aBJICHUA



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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JlaGopaTtopHnast pabota bubnmnoreka
19 "OnpeneneHue yaeinbHOi LIOK
TCIUIOTHI TIJIABJICHUS https://m.edsoo.
apaa" ru/ffOa72fe
Bbubnuorexa
20 [TapooGpa3oBanue u HOK
KoHaeHcauus. Mcnapenue https://m.edsoo0.
ru/ff0a740c
Kunenue. Y aenpHas
TEII0Ta
bubanoreka
napooOpa3oBaHus U
21 KOHJICHCAIIHH. HOK
https://m.edsoo.
3aBHCHMOCT ru/ff0a786¢
TeMIepaTyphbl KUIICHUS OT -
aTMOC(EpHOTO JTaBJICHHS
ﬁﬂa}KHOCTb BO3/IyXa. Euanorexa
abopartopHas pabota
22 "Onpenenenue LOK
. https://m.edsoo.
OTHOCHUTEIILHOM (u/ff0a7628
BIIQ)KHOCTH Bo3/yxa" -
Pemrenue 3agad Ha
23 ONpeIeTICHUE BIAXKHOCTH
BO3JIyXa
[TpuHIMIIB pabOTHI
TEIJIOBBIX JIBUTATEIICH.
24 [TapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CropaHus
KII] TermoBoro bubnmoreka
o5 nBurareis. TemioBrie LHOK
JBUTATEIM U 3alIUTa https://m.edsoo.
OKPYKaroIIeil CpeIbl ru/ffOa7c7c
3aKOH COXpaHEHUs U
26 | mnpeBpalleHUs YHEPTUU B
TETJIOBBIX MPOIIeccax
IToaroroBska k
KOHTPOJIbHOM paboTe 1o bubnuoreka
97 teme "TennoBkie HOK
siBlicHus. M3meHnenue https://m.edsoo.
arperaTHbIX COCTOSIHUM ru/ff0a83f2

BenrecTna"



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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KonrponbHas padora mo

TeMme "TemnoBbie BI/gIJZHOTeKa
28 sBieHus. I3sMenenue !
arperaTHbIX COCTOSIHUMN hitps://m.eds00.
P " ru/ff0a86ae
BEIIECTBA
OnekTpusanus Tei. [[Ba
29 | popa ’IEKTPUYECKUX
3apsI0B
Ypok-uccienoBanue
30 "DnekTpu3anus Tea
WHIYKIMEN U NIpU
CONPUKOCHOBEHUN"
B3anmoneiictBue BI/IO(%HOTeKa
31 3apSKEHHBIX TeJl. 3aKOH 1 )
Kviona https://m.edsoo.
y ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
H bubanoreka
anpsHKEHHOCTh OK
32 3JICKTPUIYECKOTO TIOJIA. 1 )
T —— https://m.edsoo.
P yiep N ru/ff0a8a0a
AJICKTPUYCCKUX TOJIeH -
Hocurenu
33 AIEKTPUUECKUX 3aPSI0B.
DJIleMEHTapHBIN 3apsia.
Crtpoenue aToma
IIpoBogHUKY 1 bubanoreka
34 TUDJICKTPUKU. 3aKOH LIOK
COXpaHEHUs https://m.edso0.
BIIEKTPUYECKOTO 3apsiaa ru/ff0a8ef6
Pemrenune 3aga4d Ha LBII’(I)6§HOTeKa
35 MIPUMEHEHHE CBOUCTB
BJI'I)GKT HYCCKHUX 3apsI0B hitps://m.edsoo.
p P ru/ff0a90cc
DIEKTPUUYECKHI TOK,
Bubnuoreka
YCJIOBHS €TO 1IOK
36 CYIIIECTBOBAHUSL.
I/%]c HTlquHKH https://m.edsoo.
ru/ff0a95a4
AIIEKTPUYECKOT0 TOKA -
bubanoreka
37 JlelicTBus LIOK

SJICKTPHYCCKOT'O TOKaA

https://m.edsoo.
ru/ff0a96h2
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Ypok-uccnenoBanue
"Jle¥icTBUE

38 | omeKTpUYecKoro moiis Ha 1
MIPOBOJAHUKH U
JIUAJICKTPUKU"
DNEeKTPUYECKUN TOK B LBII/IO6§H0TeKa
39
:{;Taa;max, PRUAROCTAX 1 https://m.edsoo.
ru/ff0a9838
40 DJeKTpuyecKas enb 1 e€
COCTaBHBIC YaCTH
Cuna ToKa.
bubnnoreka
JlaGopaTopHnas pabota 10K
41 "U3mepenune 0.5
or l\jnf :;Hﬁe CUITBL https://m.edsoo.
PEryIHp ru/ff0a8bdé
TOKa
DIIEKTpUUYECKOE
HanpspbkeHue. BonpTmeTp. BuoOimoreka
JlaGopaTtopHnas pabota LIOK
42 " 0.5
N3mepenue u https://m.edsoo.
peryiampoBaHue ru/ff0a9e14
HanpspkeHus"
ConpoTusienue LBII/IO%HOTeKa
43 MPOBOJIHUKA. Y IETTbHOE
C(F))H OfI/IBJ'IeHI/IeﬂBC €CTBa https://m.edsoo.
p H ru/ff0aa738
JlaGoparopHas paboTa
"3aBUCUMOCTH
DJICKTPUYECKOTO Bubnuoreka
CONIPOTUBJICHUSI [HOK
44 1
IIPOBOJIHUKA OT €ro https://m.edsoo.
JUIAHBI, TIOIIA 1 ru/ff0aa738
MONEPEYHOT0 CEYEHUS U
Marepuaia"
3aBHCUMOCTb CHJIBI TOKA BI/(I;EHOTCKE‘
45 OT HANPSKEHUsI. 3aKOH 1

Owma AJId ydacCTKa LCITU

https://m.edsoo.
ru/ff0aad4a
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JlaGopaTtopHnas pabota
"HUccnenoBaHue

bubnuoreka
3aBUCHMOCTH CHJIbI TOKA, OK
46 UYILIEro Yepe3 pe3nucTop, . )
OT CONPOTHRIICHHIS https://m.edsoo.
P ru/ff0aa04e
pe3uCTOpa M HANPSHKCHUS
Ha pe3ucrtope”
[TocnenoBarenbHOE U
47 napajuiebHOe
COCTMHCHUS
IIPOBOJTHUKOB
JlaGopaTopHnas pabota
"[IpoBepka mpaBuia Bubimoreka
48 CJIO’KEHHUS HANPSDKCHUMA ITOK
IIPH TIOCIIE0BATEIIBHOM https://m.edsoo.
COEIMHEHUH JIBYX ru/ff0aaas8
pe3uctopos"
JlaGopaTopHnas pabota
"I[IpoBepka mpaBuma s LBII/IO(%HOTeKa
49
gﬂ;iﬁigﬁ https://m.edsoo.
P " ru/ffOaadle
COEIMHEHUU PE3UCTOPOB
Pemienue 3aga4d Ha BuG
npuMeHeHue 3akoHa Oma HHO Q/IOTeKa
50
ggg iﬁgggforo https://m.edsoo.
A ru/ff0aaf8a
MIPOBOJHHKOB
Pa6oTa 1 MOIITHOCTH BI/gEHOTeKa
51 | sJEeKTPUYECKOro TOKa. 1 )
3axon Jixoyms-Jenna https://m.edsoo.
Y ru/ffoab124
JlaGopaTtopHnast pabota Bubmmorexa
52 "Onpenenenne paboOTH U LIOK
MOIITHOCTH https://m.edsoo.
AIIEKTPUYECKOrO TOKa" ru/ff0ab3e0
DJIEKTPUYECKHUE LEMH U
bubnuorexa
noTpeduTenu OK
53 AIIEKTPUICCKON IHEPTUH 1 )
B GBITY. KoDOTKOE https://m.edsoo.
Y- 2Op ru/ff0ab660

3aMbIKaHUEC
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IToaroroBka k
KOHTPOJILHOM paboTe 1o

TeMe "DIEKTpUYECKUe bubnuoreka
54 3apsiibl. 3apsKEHHBIC LIOK
Teja U ux https://m.edsoo.
B3aNMOICHCTBHUS. ru/ff0abd2c
IMocTosHHEBIN
ANEKTPUUECKUH TOK"
Konrtponbnas padora mo
TeMme "DIEKTpUYECKre
Bubnuoreka
3apsabl. 3apsKEHHbIE 1TOK
55 Tejla ¥ ux
R — https://m.edsoo.
A Ny ) ru/ff0abea8
ITocTossHHEBII
ANEKTPUIECKUIN TOK"
56 ITocTosIHHBIE MATHUTEI,
HUX B3aMOJEUCTBHE
Ypok-uccienoBanue BP:fIJ(IHOTeKa
S7 "N3ydyenue nouen 1 Ih{t o-//m.edsoo
" Ntps://m.edasoo.
[IOCTOSIHHBIX MAarHUTOB ru/ff0ac3d0
MarHuTtHoe 1noiJie. bubanoreka
58 MaruauTHOe 1ToJ1e 3eMITH [HOK
M €ro 3HauCHHE I https://m.edsoo.
JKHU3HH Ha 3eMiie ru/ff0acOba
OmneIT OpcTena. Bu6
MarHuTHoe 1oJjie %ﬁHOTeKa
59 IIEKTPUIECKOTO TOKA Ih{t o-//m.edsoo
ps://m. .
MarHuTHoe 1oJjie ru/ffoacld2
KaTYIIKA C TOKOM
IIpumeneHne
AJIEKTPOMATHUTOB B
bubanoreka
texuuke. JlabopaTopHas 110K
60 abora "Usyuenue 0.5
pef/'ICTBI/Iﬂ MZu“HI/ITHoro https://m.edso0.
A ru/ff0ac74a

T10JIS1 Ha IPOBOJHUK C
TOKOM"
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DIIEeKTPOABUTATEIb
MIOCTOSTHHOTO TOKa.

Hcnionb3oBanue
3JICKTPOIBUTATEIICH B
Bubnuoreka
TEXHUYECKUX 10K
61 CTPOMCTBAX U HA 1
¥ aECHO T https://m.edsoo.
p pTe. ru/ff0ac86¢c
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue u
n3ydeHue paboThI
aneKTpoBuraress'
OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHOMN
62 1
unaykuuu. [1paBuno
Jlenna
DIIeKTPOreHepaTop.
CniocoObI nony4eHus
ANEKTPUYECKON SHEPIUHU.
63 1
DJIEKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX
HMCTOYHHMKAX SHEPTUHU
IToaroroBka K
64 KOHTPOJILHOM paboTe 1o 1
TeMe "DIeKTpuIecKue u
MArduTHBIE SIBJIeHUSA"
K Bbubnuoreka
OHTpOIIbHAs paboTa Mo 10K
65 TeMe "DIIEKTPUUECKUE U 1
MaFHI/ITHBIel;[I;JIeHI/I}I" https://m.edsoo.
ru/ff0acb14
P o bubanoreka
e3epBHBIN ypok. PaboTa OK
66 C TEKCTaMH 110 TEME 1 1 )
"TemsioBele gBiIeHUA" https://m.edsoo.
ru/ff0acche
Pe3epBHblii ypok. PaboTa bubnuoreka
67 C TEKCTAMHU I10 TEME 1 HOK
"TTocTOSIHHBIH https://m.edsoo.
ANEKTPUYECKUH TOK" ru/ffOacdc6
PesepBHblit ypok. Pabota
68 C TEKCTAMH 110 TEME 1
"MarauTtHbie IBIeHUS"
OBIHIEE KOJIMYECTBO
. 68 145

YACOB I10 ITPOTPAMME
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9 KUIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBI
Ne HMara e uupposbIe
n/ | Tema ypoka Be | Komtpox | Ilpaktmie | ,.vye | ogpasopaten
n ero bHbIC CKue HUA bHBIE
padoThI padoThI pecypebl
1 Mexannueckoe IBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcyera. BI/(I?IJZHOTGM
2 OTHOCHUTEILHOCTD 1 1
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.
A ru/ff0ad474
bubnuoreka
3 PaBHOMepHOE 1 HOK
MPSMOJIMHENHOE JIBU)KEHHE https://m.edso0.
ru/ff0ad19a
HepasHomepHoe
4 MPSMOJIMHEHHOE IBH)KEHHE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTb
IIpssmMonuneiHoe El/gg/lomm
5 aBHOYCKOpPEHHOE 1
pBI/I)Ke}II-II/Ie pYCKo eI https://m.edsoo.
A : p ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaGopaTopHas padborta
"0 patop P Bubnuoreka
MpeAesieHNe YCKOPEHUs 1IOK
7 TeJa IIPU PAaBHOYCKOPEHHOM 1 1
BI/DKeiI/HE no HZKHOEHOﬁ https://m.edsoo.
A ! ru/ff0adb18
IUIOCKOCTH
CB0OOIHOE TTaJIEHHE TE.
8 1
OmnbiTel ['anunes
PaBHOMeEpHOE ABMXKEHUE TTO
bubnuoreka
okpyxxHoCTH. [Tepuoa n 110K
9 4acToTa OOpalleHus.. 1
HHHeﬁHaﬁfI mnosa;[ https://m.edsoo.
yr ru/ff0ael76
CKOpOCTH
E€HTPOCTPEMUTEIILHOE
10 LlenTpocTpeMuTEIbH 1

YCKOpEHHE
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[TepBriii 3akoH HproTOHA.

bubauoreka
LHOK

= Bexrop cuiel https://m.edsoo.
ru/ff0ae612
bubnuoTeka
Bropoii 3akon HeroToHa. HOK
12 9
PaBHozelicTByrOIIAsA cuita https://m.edsoo.
ru/ffOae72a
bubnuoreka
Tperuii 3akoH HerotoHa. HOK
13 .
Cynepno3uuus Cui https://m.edsoo.
ru/ff0ae982
P bubnuoreka
elIeHre 3a7]a4 Ha
[HOK
14 IIPUMEHEHNE 3aKOHOB .
= https://m.edsoo.
bIOTOHA ru/ff0aeb6e
bubnuoreka
15 Cuna ynpyroctu. 3akoH [HOK
I'yka https://m.edsoo.
ru/ff0aeca2
16 Pemenue 3agau no reme
«Cuna ynpyroctu»
JlabopaTopHas pabota LBII/IO%HOTeKa
17 «OrnpeneneHune KeCTKOCTH hitos://m.edsoo.
TIPYKHAHBD> ru/ff0aee28
bubnuoteka
[HOK
18 Cua Tpenus https://m.edsoo0.
ru/ff0af738
bubnnoreka
19 Pemenue 3anau nmo reme [HOK
«Cwuna TpeHus» https://m.edsoo.
ru/ff0afa26
JIaboparopHasi pabota bubnnoreka
20 "Onpenenenune HOK
KO3 pUIMEeHTa TPeHUs https://m.edsoo.
CKOJIb)KeHus" ru/ff0af8be
p bubnuoteka
eIIeHHE 3a/1a4 110 TEME OK
21 "3axoHbl HeroTona. Cumna 1 )
" https://m.edsoo0.
ynpyroctu. Cuia TpeHust ru/ff0afb8e
Cuna TsKeCTH U 3aKOH bubnuoteka
99 BCEMUPHOI'O TATOTEHUS. [HOK
YckopeHnue cBOOOAHOTO https://m.edsoo.
1A ICHUSI ru/ff0af044
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VYpoxk-koHpepeHuus
" JIBU>K€HUE TEJT BOKPYT

23 I'PaBUTALMOHHOIO LIEHTPA
(Conneunas cucrema).
TI'anaxtuxn"
Pemrenne 3ama4d mo reme BI/gIJZHOTeKa
24 "Cuna TSHKECTH U 3aKOH 1
o o " https://m.edsoo.
BCEMHPHOT'O TATOTCHUS ru/ff0af58
ITepBas kocMHuuecKas EPE?IJ(IHOTCM
25 ;I;O};;)CT;{EIGBGCOMOCTL 51 hitos://m.edsoo.
perpy ru/ff0af33c
PaBHOBeCcHEe MatepuaibHOI
.. bubnuoreka
TOYKH. AOGCOJIFOTHO TBEP0C 110K
2 .P é
° zzﬁg C Sa;KH(;e;;;HE?gi:;O https://m.edsoo.
p ru/ff0afe36
BpalieHus -
27 MowmenT cuinsl. LlenTp
TSDKECTH
Pemenue 3amau mo reme bubinorexa
28 "MowmeHT cuisl. Llentp HOK
" https://m.edsoo.
ru/ffOb02b4
[ToaroroBka Kk KOHTPOJIBLHOM bubanoreka
29 pabote 1o Teme LIOK
"MexaHH4YeCKOe IBHKEHHE. https://m.edsoo.
Bzaumogeiicteue Ten" ru/ffOb0408
KonrtponbHas pabora no bubnuoreka
Teme "MexaHndeckoe [HOK
30 .
NBIDKeHHE. B3zaumoencTaue https://m.edsoo.
Tea" ru/ffOb06ec
Nmnynsc Tema. Ummynse bubnuoreka
31 CUJIBL. 3aKOH COXpaHEHUs HOK
HMITyJIbCa. YTIPYyTroe u https://m.edsoo.
HEYIIPYTO€ B3aUMOJICHCTBUE ru/ffOb07fa
Pemrenue 3agad mo reMme LBII/g§HOTeKa
32 "
Hiifojlszz,)fp ameHuA https://m.edsoo.
Y. ru/ff0b096¢
Ypok-koHbepeHIus
33 "PeakTHBHOE IBUXEHUE B

IIPUPOJE U TEXHUKE"
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Mexanuueckas padoTa u

bubauoreka
LHOK

34 MOILIHOCTb https://m.edsoo.
ru/ff0b0a84
bubnuoTeka

35 PaboTa CHIIBI TSKECTH, CHJIBI HOK

YIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.
ru/ff0b0db8
JlaGopaTopHas pabora
«Omnpenenenue padbOTHI CUITBI
36 TpPEHUs [IPU PABHOMEPHOM
JBKEHUHU TeJa 1Mo
TOPU30HTAIILHOU
MMOBEPXHOCTH»
37 CBsi3b DHEPrUH U PaOOTHI.
[ToTenumanpHas sHEpPIrust
K bubnuoteka
WHETUYECKast SHEPTHUsl. 10K
38 :;:p rerlf O KIHCTHHACCKON https://m.edsoo.
P ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
JlabopaTopHas pabota LBII/IO%HOTeKa
40 «M3yueHue 3akoHa hitos//m.edsoo.
COXpaHEHUs SHEPTUM _piru IfOb12fe
bubnuoteka
41 KomnebarenpHoe ABHXEHUE U HOK
€ro XapaKTEepUCTUKU https://m.edsoo0.
ru/ff0b1858
3aTyxaromue KojieOaHusl. LBII/IO%HOTeKa

42 E:;gﬁ:é{ceHHme KoJIe0aHusl. hitos//m.edsoo.
ru/ffob20f0

43 MaremaTuyeckuii u

MPY>KUHHBIA MAITHUKHU
Ypoxk-uccienoBanue bubnuoteka
«3aBHCUMOCTh TepUoa HOK

44 .

KoJe0aHui OT KECTKOCTH https://m.edsoo.
NIPYKUHBI ¥ MacChI Ipy3a» ru/ff0b197a
45 [IpeBparnienue sHepruu npu

MeXaHHYECKHX KOJIeOaHUIX
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JIaboparopHast pabota bubnmnoreka
46 «Onpe/:[eneHI/Ie 4acTOThl U LHOK
nepuo/ia KojaeOaHmit https://m.edsoo.
NPY>KUHHOTO MasiTHUKa ru/ffOblaec
JlaGopaTopHas pabora
parophes p bubnmoreka
«IIpoBepka HE3aBUCUMOCTHU 110K
47 repuo/a KojiebaHuu rpysa,
ps://m. .
MOABEIICHHOTO K HUTH, OT ?J;fgog%ggsoo
MAacchl I'py3a»
MexaHn4eCKue BOJIHBI. bubnuoteka
48 CBoICTBa MEXaHUYECKUX LIOK
BOJIH. [IpononbHbIE 1 https://m.edso0.
MOIEPEYHBIE BOJIHBI ru/ffob21fe
VYpoxk-koHpepeHuus
49 "MexaHu4eckue BOJIHBI B
TBEPAOM TEJIE.
CeiicMuuecKkre BOJIHbI"
50 3ByK. Pacripoctpanenue u
OTpa)keHHUE 3ByKa
Ypoxk-uccienoBanue
51 "Habmtoienne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"
I'poMKOCTB 3ByKa U BbICOTA
52 TOHA. AKYCTHYCCKHIA
pe30HaHC
VYpok-koHpepeHus LBII/IO%HOTeKa
53 "VpTpa3ByK U HH(Pa3BYyK B
IPHPOIE ¥ TEXEHKe" https://m.edsoo.
ru/ff0b23ca
[ToaroToBka Kk KOHTPOJIBLHOM bubnuoteka
54 pabote 1o Teme "3aKoHbI LIOK
coxpaHeHus. MexaHn4eckue https://m.edsoo0.
KoebaHus 1 BOJHEI" ru/ffOb25f0
KonTponbhas padota no
55 Teme "3aKOHbI COXPAHEHUS.

MexaHndeckue KoJIeOaHus u
BOJTHEBI"
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9JI€KTpOMaFHI/ITHOG I10JIC.

bubanoreka
[HOK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.
ru/ffOb2abe
57 CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH
Vpok-koH(pepenmus "llkana
P Pepen bubnuoreka
3JEKTPOMArHUTHBIX BOJIH. OK
58 Hcnons3oBanue I
3JIEKTPOMArHUTHBIX BOJH ISt https://m.edsoo.
po ! . ru/ffob2fe6
COTOBOM CBSI3H
Ypoxk-uccienoBaHue
" N bubnuoreka
3y4eHUE CBONCTB OK
59 3JICKTPOMArHUTHBIX BOJIH C 1 )
MIOMOILLI0 MOOMJIBHOT'O https://m.edsoo.
" ru/ffOb2c6e
TenedoHa
Pemenne 3aga4d Ha
60 OTpe/IeJICHUE YaCTOThI U
JUTUHBI JICKTPOMAarHuTHOM
BOJIHBI
9 bubnuoreka
JIEKTPOMArHuTHasi IpUpoaa OK
61 cBeTa. CKOpOCTb CBETA. 1 )
BosmHoBEIe CBOMCTBA CBETa https://m.edsoo.
ru/ff0b31d0
HMcTouHuKH cBeTa. bubnuoreka
6 [IpssmonuHeitHOe [HOK
pacIpocTpaHEeHHE CBETA. https://m.edsoo0.
3armenust Comuna u JIyHbl ru/ff0b3658
3aKOH OTpa)XEHUS CBETA. bubnuoreka
63 3epkana. Pemenue 3aga4u Ha [HOK
IIPUMEHEHHE 3aKOHa https://m.edsoo0.
OTpaKEHUS CBETA ru/ffOb38c4
bubnuoreka
64 HpeJ‘IOMJIeHI/IC CBeTa. 3aKOH LHOK
NIPEJIOMJICHUS CBETA https://m.edsoo.
ru/ffOb3aea
ITonHoe BHyTpEeHHEE
yip bubnuoreka
OTpaKEHUE CBETA. OK
65 Hcroap30oBanue MOIHOTO I
BHYTPEHHEr0 OTPaKCHUS B https://m.edsoo.
yIp p ru/ffob3cse

OIITHYCCKUX CBCTOBOJax
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JIaboparopHast pabota
"UccneqoBanue
3aBUCHMOCTH YTJia

66 MPETOMJIEHUS CBETOBOIO
Jy4da OT yIJia MaJIieHus Ha
rpanute "Bo3ayx-crekio""
VYpoxk-koHpepeHuus
"Mcnonp3oBaHue MOIHOIO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IBL,
ONTHKOBOJIOKOHHAS CBS3h"
bubnmmoteka
63 JImu3el. OnTHyeckas cuia LHOK
JIMH3BI https://m.edsoo.
ru/ff0b3f2c
bubnmmoreka
69 [TocTpoenue n3o0paxeHuit B LIOK
JIMH3aX https://m.edso0.
ru/ff0b444a
JlabopaTopHas pabota bubnuoteka
70 "Onpenenenue GoKycHOTO I[IOK
pacCTOAHUS U ONITUYECKOMN https://m.edsoo.
CHJIBI coOMparomeit JINH3b1" ru/ffOb4206
VYpok-koHpepeHus bubmiorexa
71 "Onruyueckue JIMH30BbIE HOK
IpEGOpH" https://m.edsoo.
ru/ffOcOa7e
bubnmmoreka
72 ['ma3 kak onrnueckas HOK
cucrema. 3peHue https://m.edso0.
ru/ff0b4684
VYpok-koHpepeHus
73 "edexTol 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxxenne Gemoro ceera B bubnmoreka
74 CIIEKTD. OmneiTel HeroTOHA. LHOK
Clio’)eHne CneKTpaIbHBIX https://m.edso0.
uBeroB. /lucnepcus cera ru/ffOc0f4c
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JIaGoparopHas paboTa
"ONBITHI O PA3JIOKEHHUIO

0enoro cBeTa B CIIEKTP H LBII/IO%HOTeKa
75 BOCIIPHUSTHIO IIBETA httns://m.edsoo.
TPC/IMETOB TIpH 1X ru/ffOcOe2a
HaOII0ICHUHN Yepe3
1[BETOBBIC (DUITBTPHI"
YPOoK-nIpaKTUKyM
76 "BoHOBBIE CBOIICTBA CBETA:
aucriepeus, HHTepdepeHnus
u qudpakmms”
bubnuoreka
77 Omnsitel Pesepdopna u [HOK
IJIaHEeTapHas MOJIEeIb aToMa https://m.edsoo.
ru/ff0c12a8
78 [Toctrynatel bopa. Monens
aroma bopa
" bubnuoreka
CIyCKaHHE U TIOTJIONICHHE
HOK
79 cBeTa aToMoM. KBaHTEL.
Taseid https://m.edsoo.
WHEWYATBIC CIICKTPBI ru/ffocladc
v bubnuoreka
POK-TIPAaKTUKYM 10K
80 Ha6n}0neH1fe CIICKTPOB hitos://m.edsoo.
HCITyCKaHWA ru/ffoc1550
bubnuoreka
. [HOK
81 PanmnoakTUBHOCTE U €€ BHUIBI hitos://m.edsoo.
ru/ff0cl1672
bubnuoreka
CrtpoeHue aTOMHOTO sifipa. [HOK
82
Hyxnonnas monens https://m.edsoo.
ru/ff0c18ac
Bubnuoreka
83 PapnoaktuBHbIE HOK
npespaiienus. M3oromnst https://m.edsoo.
ru/ff0clald
Pemrenue 3agad mo treMe: LBII/g§HOTeKa
84 PaunoaKTHBH”me https://m.edsoo.
TpeBpAICHIA ru/ffOc1b4a
85 [Tepwon monypacmaga
VYpok-koHpepeHIus bubnnoreka
86 "PagnoakTrBHbBIE W3TyYEHHUS ILHOK
B IIpUPOJIE, MEAULIUHE, https://m.edsoo.
TexHuke" ru/ff0c2126
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SnepHble peakuuu. 3aKOHbI

bubanoreka

OK
87 COXpaHEHHS 3apsI0BOTO U 1
https://m.edsoo0.
MacCOBOI'0 YHCET (U/ffOCLe5S
DHeprus CBA3M aTOMHBIX BIgIJ(mOTeKa
88 snep. CBsi3b MacChl U 1
S— https://m.edsoo.
P ru/ff0cld7a
89 Pemenue 3agau no reme
"Anepubie peakuuun"
Peakuuu cunTe3a u neneHus BI/(I?IJ(IHOTeKa
90 anep. VICTOUHNKY SHEpTrun 1 )
ConHia U 38831 https://m.edsoo.
ru/ff0c1e88
VYpoxk-koHpepeHuus
"SAnepHas sHepreTUKa.
91 JlercTBUA paguOaKTUBHBIX
U3ITy4YeHUN Ha KUBbIC
opraHu3mbl"
[ToaroroBka Kk KOHTPOJIBLHOM
pabote 1o Teme Bpgg/lomm
92 "DneKTpOMarHUTHOE TOJIE. Ih{t o-//m.edsoo
ps://m. :
DNEeKTPOMArHUTHHIE BOJHBI. (u/ff0c2236
KBanToBsic siBieHHs" -
KonTponbnas pabota mo
93 TeMe "DIIEKTPOMAarHuTHOE
noJie. DIeKTPOMarHuTHbIE
BoJIHBL. KBaHTOBBIC sIBIICHUS"
IToBTOpenue, o0o0IIEHNE. bubnuoreka
94 JlabopaTopHblie pabOTHI 1O LIOK
Kypcy "B3aumoneiictue https://m.edsoo.
Ten" ru/ff0c245a
IToBTOpenue, o0o0IIEHNE. bubnuoreka
95 Pemrenne pacueTHsIX U IIOK
Ka4eCTBEHHBIX 3a/a4 110 TEME https://m.edsoo.
"TemnnoBele mponeccsl” ru/ff0c2572
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[ToBTOpEeHME, 0000IIEHNE.

Pemenne pacueTHsIX U BHO6§H0TeKa
96 Ka4eCTBEHHBIX 3a1a4 I10 TEME 1 1 )
"KTI https://m.edsoo.
/1 Ten 0B ru/ff0c2a22
JBUTaTEJIeH
[ToBTOpeHmE, 0600IIEHNE. bubnmnoreka
97 Pemenne pacueTHsIX U 1 HOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.
"KILJ] anexkrpoycTaHOBOK" ru/ff0c2b30
bubnuoreka
[ToBTOpEeHME, 0600IICHNE. OK
98 JlaGopaTopHbie pabOThI 11O 1 1 1 )
Kypcy "CBeTOBEIE SIBIIEHUA" https://m.edsoo.
ypey ru/ff0c2c52
[ToBTrOpenue, obo0IIEHNE. bubmmoreka
99 Pabora ¢ Tekcramu o TeMe 1 LHOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.
MexaHuke" ru/ff0c2d6a
bubnuoreka
[ToBTOpeHME, 0600IICHNE. OK
100 PaboTa ¢ TekcTaMH 110 TEME 1 1 )
"Konebanus v BOJIHBI" hittps://m.edsoo.
ru/ff0c2e82
[ToBTOpEeHue, 06001IEeHNE. BI/gEHOTeKa
101 | Pabora c TekcTamu IO TeMe 1 1 )
"CBeToBEI€ sIBJICHHUA" https://m.edsoo.
ru/ff0c3044
[ToBTOpenue, 06001IIeHHE.
Pabora ¢ TekcTamMu o TemMe
102 " 1
KBanrtoBas u siaepHas
¢uzuka"
OBIIEE KOJIMYECTBO YACOB 7
1O ITIPOIT'PAMME 102
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