MMHUCTEPCTBO IIPOCBELIEHUSI POCCUMCKOM ®EJIEPALIIU

MyHununajibHoe 0101:KeTHOe 001e00pa3oBaTe/ibHOe YUpekIeHre ropoackoro okpyra ToabarTu "Ikosaa Ne34"

Paccmotpeno [IpunsTo YTBEPXKXIEHO

Ha 3aceJaHU METOIUUECKOro 00LeTUHECHUS Ha ITeJarOTHYIeCKOM COBETE Hupextop MBY "lllkoxa Ne 34"
MIPeIMETOB eCTECTBeHHOHAYYHOTO HallpaBICHUS

[IpoTtokon Ne 1ot 29.08.2025 r.

CreraueBa A.E.

[Ipukas Ne 408 — ox1 ot 29.08.2025 1.

IIporoxoin Nel ot 29.08.2025 r.

ITposepeno
3aM.aupekTopa no Y BP
ITaykosa E.B.
28.08.2025

AJAIITUPOBAHHAS PABOYASA ITPOT'PAMMA
JJIA OBYYAIOIIIUXCA C THP
yuyeOHoro npeamera «®@usuka. ba3oBblil ypoBeHb»

J1s1 oOyvaronmxcs 7-9 Kjiaccos

r. ToanarTu 2025



HOACHHUTEJIBHASA 3AITUCKA

AnantupoBaHHass pabouas mporpamma g oOydatomuxca ¢ THP mo ¢usuke Ha ypoBHE OCHOBHOTO 00ILEro
oOpa3oBaHMs COCTABJICHA HA OCHOBE II0JIOKEHUH M TPeOOBAaHMM K pe3yJibTaTaM OCBOCHHs Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHOl mporpammsbl, npeactaBieHHbx B DI'OC OO0, a Ttakxe ¢ ydyé€roM (enepanbHO padouyel mporpammel
BocnuTanua 1 KoHuenuuu npenoaaBanust yueOHoro npeamera «Ou3nkay.

Copepxanue 1porpaMMmbl 110 (PU3MKE HAIpPaBICHO HAa (POPMHUPOBAHHE ECTECTBEHHOHAYYHOW I'PaMOTHOCTH
o0Oy4arIuXcs ¥ OPraHu3alni0 H3yuyeHUs (PU3HKU Ha ACSITENbHOCTHOM OCHOBE. B mporpamme mo (u3MKe y4UHUTHIBAOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusamuu TpedoBanmit GI'OC OOO k mmaHMpyemMbiM JIHYHOCTHBIM U
METanpeAMETHBIM pe3yJbTaTaM OOyUYEHHS, a TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUsl.

AnantupoBanHas pabodasi nmporpamma s odydatomuxcsi ¢ THP mo dwmsuke ycranaBnuBaeT pacnpeeneHne yaeOHoro
MaTepuana no rojgam o0yueHus (1Mo Kiaccam), mpeaiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHHS TEM, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHUS MIPEAMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00YyUarOIINXCS.

ApanTtupoBaHHas pabodass mporpamma st oOyuaronuxcs ¢ THP no ¢usuke paspaboTaHa ¢ LEnbl0 OKa3aHUSA
METOJUYECKON TOMOIIY YUUTENIO B CO3/IaHUU pabouell IporpaMMBl [0 y4eOHOMY IIPEIMETY.

dusznka SBIAETCA CHCTEMOOOPA3YIOUUM JiI €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (PHU3UUECKUE
3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U SIBICHUMN, U3yYaeMbIX XUMHEH, Ononorue, actponomMueit u (pusnueckoi reorpaduet,
BHOCHT BKJIaJ] B €CTECTBCHHOHAYYHYIO KapTHHY MHpa, IIPEJOCTaBIIsIeT Hauboiee sicHble 00pa3lbl MPUMEHEHHA HAyYHOTO
METOJIa MIO3HAHUSA, TO €CTh CII0c00a MOMYyUEHHUs JOCTOBEPHBIX 3HAHUI O MHUDE.

OpaHa w3 rnaBHBIX 33Aa4 (PU3NYECKOTO 00pa30BaHUSI B CTPYKType OOIIEro oOpa3oBaHHs COCTOMT B (POPMUPOBAHHU
€CTECTBEHHOHAYYHON TPAMOTHOCTH U UHTEpECA K HAayKe Yy 00YUarOIUXCSl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpEANoJiaraeT  OBJIAJACHUE  CICAYIOMIMMH  KOMIETEHTHOCTIMH,
XapaKTEPHU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e HAYYHO OOBSCHATH SBJICHUS;
* OLIEHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;
e UHTEPIPETUPOBATH JAaHHBIE U UCIIOJIb30BATh HAYUHBIE TOKA3ATENbCTBA AJIs MTOJTyYEHUS BHIBOIOB.



Henun uzydyeHus (PU3UMKU HAa YPOBHE OCHOBHOrO 00IIero o0pazoBaHus omnpesenaeHbl B KoOHUENIUU MNpenojaBaHus
yueOHoro npeamera «®usuka» B o0Opa3oBaTenbHBIX opraHuzauusx Poccuiickoil deaepanyu, peaau3yrollMX OCHOBHBIE
oO1ieo0pa3oBarenbHble MpPOTpaMMbl, yTBepkAEHHON pemennem Kosternn MuHucTepceTBa mpocelieHuss Poccuiickoit
®enepanuu (mporokos ot 3 nekadps 2019 r. Ne [1K48H).

Heaun uzyyenus pusuku:

e IPUOOpPETEHHE MHTEpPECa M CTPEMIIEHHMS OOYYAIOIIUXCS K HAy4YHOMY W3YYEHHIO NPHUPOABI, Pa3BUTHE UX

HUHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;
e Pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJ€ TMO3HAaHHWS W (OPMHPOBAHWE HCCIEAOBATEIHCKOTO OTHOIICHHUS K
OKPY>KaIOILUM SIBJICHUSM;

o popMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUCHHS OCHOB CTPOCHHS MaTepuu W (HyHAAMEHTAIBHBIX

3aKOHOB (PU3HKHU;

o hopMUPOBaAHUE MIPEJICTABJICHUHN O pOJIH (PUBUKHU JIJISL PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

e Pa3BUTHE MPEICTABICHUI O BO3MOXHBIX chepax Oymymiei mpodecCHOHaIbHON AeATETbHOCTH, CBA3aHHON C (DH3UKOH,

MOJArOTOBKA K JanbHelIeMy 00y4eHnio B 3TOM HaMPABICHUH.
JlocTukeHHEe ATHX IieNeil MmporpaMMbl MO (QU3MKE Ha YpOBHEC OCHOBHOTO OOIEro oOpa3oBaHus 0OeCIeuMBacTCS
PELICHUEM CJIEIYIONIHNX 3a4a4:
o IPUOOPETCHUE 3HAHUM O JUCKPETHOM CTPOCHHMH BEILICCTBA, O MCXAHWUECCKUX, TCIUIOBBIX, AICKTPUUCCKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBICHUSIX;

 IPUOOPETEHNE YMEHUN OMIMCHIBATH U OOBICHATH (DM3HUUECKHUE SBJICHUS C UCIIOJ30BAHNEM TOJTyUYCHHBIX 3HAHUH;

e OCBOCHHUEC METOJIOB PEIICHUS MPOCTEHINUX PAacYETHBIX 3a7a4 C UCIIOJIb30BaHUEM (PU3UUCCKUX MOJICICH, TBOPUCCKUX U
[IPAaKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

epa3BUTHE YyMEHUU HAOJMOAATh TPUPOJHBIC SBJCHUS U BBINOJHATH ONBITH, JabopaTopHbie padOThl U
IKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCHUE TPUEMOB paboThl ¢ HHpoOpMaLMed (PU3NUECKOTO COJIEpIKAHUSI, BKIOUas UH(POPMAIMIO O COBPEMEHHBIX
JTOCTHXKECHUSX (DU3UKU, aHATN3 U KPUTHIECKOE OLICHUBaHUE NHPOPMAIIHH;

*3HAKOMCTBO cO chepamu mnpodhecCHOHANBHOW NEATENHHOCTH, CBA3aHHBIMH C (DHU3WUKOW, W COBPEMCHHBIMHU
TE€XHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHUKEHUAX (DU3UUECKON HAYKHU.



Ha uzyuenue ¢usuku (6a30BbIH ypOBEHb) HA YPOBHE OCHOBHOIO OO0LIEro oOpa3zoBaHusi oTBoAuTCS 238 uacos: B 7
Kiacce — 68 yacoB (2 yaca B Hefelo), B 8 kiacce — 68 vacoB (2 yaca B Heaento), B 9 kiacce — 102 vaca (3 vaca B HEAENIO).

[Ipennaraemelii B mnporpamme 10 (DU3MKE IIEPEUCHb JIaOOPATOPHBIX PabOT M OIBITOB HOCUT PEKOMEHIATEIbHBIN
XapakTep, YUATENb AeNIaeT BEIOOP NMpOBEIEHUS Ja0OpaTOPHBIX paboOT U ONBITOB C YYETOM MHIMBHIYaTbHBIX OCOOEHHOCTEM

00yJaronmxcsi, CIUCKa SKCIEPUMEHTATBHBIX 3aJlaHWM, TIPEAJIaraeMbIX B paMKax OCHOBHOTO TOCYAAPCTBEHHOTO DK3aMeHa 10
¢buzuke.



COAEP)XAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka u e€ poJib B MO3HAHUHU OKPYKAOIIEro MUpa.

®usuka — Hayka o npupoje. fABieHus 1npupojibl. GU3NUECKUE SBJICHUS: MEXAHUYECKUE, TEIUIOBBIC, 3JICKTPUUYECKUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIE.

dusznueckne BeauuuHbl. 3mepenne Qusnueckux BennuuH. Pusmyeckue npuOophl. llorpemHocTs H3MEpEeHHI.
MexayHapoiHasi CUCTEMA €IUHHUII.

Kak ¢uszuka u aApyrue eCTeCTBEHHbIE HayKH U3y4aroT NpUpojy. EcTecTBEHHOHAYYHBIN METO]T MO3HAHUs: HaOI0ICHUE,
MOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE HAOII0JaeMOT0
sBiennst. Omrcanre GU3NIECKUX SIBICHUN C TOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHn4YecKHe, TEMTIOBBIC, IEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnydeckue NpudOpPHl U IPoleaypa IPSIMBIX U3MEPECHUN aHATIOTOBBIM U ITUGPOBBIM TPUOOPOM.

Jlabopamopusie pabomul u onvimol.

Onpenenenuve HeHbl AEIEHUS LKAl U3MEPUTEILHOTO MPUOOpA.

H3mepenune paccTosSHUMN.

N3mepenue 00pEMa KUIKOCTH U TBEPAOTO Teia.

Onpenenenue pasMepoB MajbIX TEl.

N3mepenue Temmeparypsl IPU MOMOILH KUIKOCTHOTO TEPMOMETPA U JATUYUKA TEMIIEPATYPHI.

IIpoBeneHne ucciieIoBaHus MO MPOBEPKE TMHOTE3bI: AATbHOCTh MOJETA MIAPUKA, TYHIEHHOTO TOPU3OHTAIBHO, TEM
OodbInie, 4eM OOJIBIIIC BHICOTA ITYCKA.

Paznen 2. IlepBoHavaibHbIC CBEACHHUS 0 CTPOCHUM BelleCTBA.

CTpoeHue BEUIECTBA: aTOMBI M MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, TOKA3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHHe wyacTull BeuiecTBa. (CBA3b CKOPOCTH JABWXKECHUS YACTUL C TeMOepaTypoll. BpOyHOBCKOE NBUKEHUE,
muddysus. BzanmoaencTBre 4acTHI BEIIECTBA: MPUTSHKECHUE U OTTAIKUBAHHE.

AR A



ArperatHble COCTOSHMSI BEILECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPIBIX (KPUCTALIMYECKMX) Ted. B3auMocCBA3b

MCIKAY CBOMCTBaAMH BCHICCTB B PA3HBIX arpCraTHbIX COCTOAHUAX M MX ATOMHOMOJICKYJIAPHBIM CTPOCHHCM. OcobGenHocTn
AIpeTraTHBIX COCTOSITHMH BOJBI.

Jemoncmpayuu.

1. HabmronpeHne 6poyHOBCKOTO JBH)KCHHS.

2. Habmoaenue nuddyszuu.

3. HaOnwoneHue siBJ€HUN, OOBSICHSIOUIUXCS TPUTSIKEHUEM WIH OTTAIKUBAHUEM YaCTHII BEILIECTRA.

Jlabopamopnsie pabomel u onvime.

1. OmeHka IraMeTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHUEM (oTorpadmii).

2. OmnpITHI 10 HAOIIOACHHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JICHCTBUS CHUJT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Pa3nen 3. /IBuikenue u B3auMo/ieiicTBHE TeJl.

MexaHnuueckoe JBW)XEHUE. PaBHOMEpHO€ W HepaBHOMepHOe ABMKeHHe. CkopocTh. CpeaHsAsi CKOpOCTh TMpHU
HEPAaBHOMEPHOM JIBMKEHUHU. PacuéT myTu U BpeMeHu JBUKEHUS.

SBneHue uHepIUU. 3aKOH UHEPHMH. B3anMojelicTBiEe TeI KaK MpUYNHA U3MCHCHHUSA CKOPOCTU JBHKCHHUS Tell. Macca
KaK Mepa HHEpTHOCTH Tena. [1noTHocTs BemecTBa. CBA3b INIOTHOCTH C KOJUYSCTBOM MOJICKYJI B €IMHUIIE 00bEMa BEIlICCTRA.

Cuita Kak XapaKTepHCTHKa B3auMojeHcTBUA Tel. Cuila ympyroctd u 3akoH I'yka. M3amepeHue cuibl ¢ IMOMOIIBIO
auHaMoMeTpa. SBiaenne TAroTeHus W cuia Tsokectu. Cuila TskecTH Ha Jpyrux IuiaHetax. Bec tema. HeBecoMocTb.

CnoxxeHue CUJl, HalPaBJICHHBIX 110 OJHOU npsiMoil. PaBHonelicTByromas cui. Cuna TpeHus. TpeHUe CKOJIbKEHHUS W TPEHUE
nokos1. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.
HaOnroneHue MexaHU4eCKoro ABUXKEHHUS Tea.
HN3mepenne CKkopoCTH MPSIMOIMHEUHOTO JIBUKEHUS.
HaOnronenue siBieHUsI HTHEPIIUY.

CpaBHeHHe Macc 1O B3aMMOICHCTBUIO TEI.
CrnoxeHue cuil, HalpPaBJICHHBIX MO OJJHOW MPSAMOM.
Jlabopamopnsie pabomul u onvinol.

1
2
3
4. HabmoneHne n3MeHEHHUsT CKOPOCTHU IIPU B3aHUMOICHCTBUH TETI.
5
6.
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OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBYDKCHHS (IIapUKa B KUIKOCTH, MOJACIH JIEKTPUUECKOTO aBTOMOOUIIS 1
TaK Jajee).

Onpenenenue cpeHed CKOPOCTH CKOJILKEHHS OpyCKa WM LIApUKa M0 HAKJIOHHOM MIOCKOCTH.

OmnpenencHre TWIOTHOCTH TBEPIOTO TEIa.

OMnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD pacTsDKCHUS (J1edopmaliuu) mpy»KuHbI OT MPUIIOKCHHON CHUITBL.

OMBITHI, IEMOHCTPHUPYIOTUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOTBKECHHS OT Beca Tella U XapaKTepa CONMPHUKACAIONINXCS
ITOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJ, KMAKOCTEN M ra3oB.

JlaBnenne. CriocoObl yMEHBIIICHHS M YBEIMYCHHUS AaBlieHUs. JaBiieHue ra3a. 3aBUCHMOCTh JaBJICHUS ra3a oT 00béMma,
Temneparypsl. [lepenaya naBneHust TBEPABIMU TEIaMU, JKUAKOCTAMHU U razamu. 3akoH Ilackans. ITHeBMaTH4YeCKHE€ MAILIUHBL.
3aBUCUMOCTh JAABIACHUS KUJIKOCTH OT TiyOuHbl. ['mapocratudeckuil napagokc. Coobuiaroniuecst cocyanl. ['uapaBinueckue

MEXaHHU3MBEI.

Atmocthepa 3emum u armocepHoe aaBiaeHue. [IpuduHBI CYIIECTBOBAHUS BO3AYIIHOW 000y0uku 3emum. OmbIT
Toppuuenmu. U3mepenne atMmochepHOTo JaBIeHUSA. 3aBHCHMOCT aTMOC(HEPHOTO AaBJICHHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[1puGops! 115 U3MEpEeHUs aTMOCPEPHOTO TaBICHUS.

HeficTBUe KMAKOCTH M ra3a Ha NMOTpY;KEHHOE B HUX Teio. BriTankuparomias (apxumenoBa) cuia. 3aKoH Apxumesa.
[InaBanue Ten. BozayxomnaBaHue.

Jlemoncmpayuu.

O N v kW R

3aBUCUMOCTh JAaBJIEHHUA ra3a oT TeMIEpaTyphl.

IIepenaya naBiicHUS KUJKOCTHIO U Ta30M.

Coobmraromuecs CoCy/Ibl.

I'mapasnudecknii npecc.

[IposiBieHue necTBUA aTMOC(HEPHOTO JABICHHUS.

3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YaCTH TeJla U MJIOTHOCTH YKUAKOCTH.

PaBeHCTBO BHITATKMBAKOIIEH CHUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnopue miaBaHusA TeJ: TJIaBaHUE WJIM MOTPY)KEHME TE€I B 3aBUCHMOCTHM OT COOTHOIIEHUS IUIOTHOCTEH Tena U
YKUJIKOCTH.

Jlabopamopnsie pabomul u onvinol.



HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOHN B XKUAKOCTh YaCTH Tena.

Ornpenenenue BBITATKUBAIOIIEN CUIIBL, IEUCTBYIOLIEN HA TEJO, MOTPYKEHHOE B )KUAKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CHJIBI, TEUCTBYIOIIEH HA TENIO B )KUIKOCTH, OT MACChI TETA.

OnbIThI, AEMOHCTPUPYIOILINE 3aBUCUMOCTD BBITAJIKUBAIOLICH CHIIBI, JCHCTBYIOLICH HA TEJO B )KUJIKOCTH, OT 00BbEMaA
HOT'PYKEHHOH B KHUJAKOCTb YaCTH T€J1a U OT INIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa Wi KOHCTPYHUPOBAHUE JIONKH U ONIPEAEIICHUE €€ TPY30M0IbEMHOCTH.

Pasgesa S. PaGora u MOIIHOCTB. JHEPIrus.

Mexanuueckas pabora. MOmHOCTb.

PwnN e

[IpocThie MexaHM3MBI: pblvar, OJOK, HAKIOHHAS TJIOCKOCTh. [IpaBuno paBHOBecus pwruara. [Ipumenenue mpaBumna
paBHOBecHUs pbrdara K 0J0Ky. «3om1o0toe npasunoy» Mexanuku. KITJ[ mpocteix mexanu3moB. IIpocThie MexaHW3MBI B OBITY U
TEXHUKE.

Mexanuueckaa sHeprusi. KuHeTuyeckas W NOTEHIMaNbHas sHeprud. lIpeBpailieHue OJHOrO BHJIA MEXAHHUYECKOU
SHEPruu B ApYyroi. 3aKOH COXPaHEHUSI SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. OmpeneneHre padoThl CHIIBI TPCHUSA [IPU PABHOMEPHOM JBHKCHUH TeJla 10 TOPU3OHTAIEHON TTOBEPXHOCTH.

2. HMccnenoBanue yCioBUM PaBHOBECHUS pbluara.

3. Hsmepenue KIIJI HaKmOHHON NIIOCKOCTH.

4. M3yuyeHHe 3aKOHA COXPaHEHU MEXAaHUYECKON SHEPTHUU.

8 KUIACC

Pa3nen 6. TensioBble siBJI€HHS.

OCHOBHBIEC MOJIOKCHHUS MOJICKYJISPHO-KHHETHYECKON TEOpHUM CTPOEHUs BellecTBa. Macca U pa3Mepbl aTOMOB H
MoJieKy. OTbIThI, TOATBEPKIAOIINE OCHOBHBIC MOJIOKEHHUST MOJICKY IS PHOKMHETUYECKOM TEOPHH.

Mopaenu TBEPAOTO, KUAKOIO W Ta3000pa3HOro coCTOsHUM BenlecTBa. Kpucramindeckue u amopdHbie Tena.
OObsicCHEHUE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPHABIX TeA HA OCHOBE MOJOXKEHUN MOJEKYJISIPHO-KUHETUUECKOU TEOpUM.
CmavyrBaHH€ M KamWJUISIpHBIE ABACHUS. TEnIoBoe pacliupeHue U CoxaTue.



Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO ABWXKEHUS 4acThil. BuyTpenHsis sHeprusi. CrnocoObl
W3MEHEHUSI BHYTPEHHEH SHEpPruu: TEIJIoNepeaadya U COBeplleHue paloThl. Buabl Temnonepenaydd: TEMIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIyUEHHE.

KomuyectBo TemmoTel. YenbHas TEINIOEMKOCTH BemiecTBa. TemiooOMEH W TCIUIOBOEC paBHOBECHC. Y paBHCHHUC
Teryioporo OanaHca. IliaBieHMe W OTBEpJCBAHHEC KPHUCTAUIMYCCKUX BCHICCTB. Y ICNbHAs TCIUIOTA ILIABJICHUS.
ITapooOpazoBanue u koHaeHcauus. HMcmapenue. Kunenuwe. VaenbHas TemnoTa napooOpa3oBaHus. 3aBUCUMOCTh
TeMIepaTypbl KUMIEHUS OT aTMOC(HEPHOTO JTaBJICHMUSI.

BrnaxnocTs BO3ayXa.

DHeprusi TOIIMBa. Y IeJIbHas TEMI0Ta CrOPAHUS.

[Ipuntuniel paboTe! TerioBsix apurateneit KI1J[ tennoBoro aeurarens. TemnoBbie IBUraTeNd M 3allUTa OKPYKAIOIIEH
CpEJIbI.

3aKOH COXpAaHEHUS U MPEBPALICHUS SHEPTHUH B TEIIOBBIX MPOIIECCAX.

Hemoncmpavuu.

Hab6nroaenue 6poyHOBCKOTO JABMKCHHUS.
Habmronenue nuddysumn.
Hab6nroaeHue sBiaeHU cMauMBaHUA U KalIUWUISIPHBIX SIBJICHUM.
Hab6nroaeHue TemioBoro pacuiupeHus Tei.
N3Mmenenue naBiaeHus raza npu U3MEHEHUU 00bEMa U HArpEeBaHWU UK OXJIAXKICHUH.
IIpaBuia u3MepeHusa TEMIEPATYPEL.
Buzsl Temionepenayn.
OxJTaK/ICHUE TIPU COBEPIIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaAMHU.
. CpaBHEHHE TEMITOEMKOCTEN Pa3INYHBIX BELIECTB.
. HaOmronenue kunenus.
. HabGnrogenue nocTosiHCTBA TeMITepaTyphl P TIABJICHUH.
13. Moaenu TEMJIOBBIX ABUTATEIIEH.
Jlabopamopnsie pabomul u onvimol.
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1. OMNBITHI TTO O6Hapy}KeHI/IIO ﬂGfICTBI/IH CHUJI MOJICKYJISIPDHOT'O IPUTSKCHUSA.



OnbITHI MO BRIPAIIMBAHUIO KPUCTAIUIOB TTIOBAPEHHOM COJIM UJIW caxapa.

OnbITel N0 HAOIOACHUIO TEIIOBOTO PACIIUPEHHUS Ta30B, KUJAKOCTCH U TBEPABIX TEI.

Onpenenenue JaBJIeHUs BO3yXa B OaJJIOHE LITIPUIIA.

O1BITHI, ICMOHCTPUPYIOIIHE 3aBUCUMOCTD JaBJICHHS BO3/IyXa OT €ro 00bEMa U HarpeBaHUS WJIH OXJIAXKICHHS.

o vk w N

IIpoBepka TUIIOTE3bI JIMHEHHON 3aBHCUMOCTH JUIMHBI CTOJOMKA JKUJAKOCTH B TECPMOMETPHYCCKOH TPYOKE OT
TEeMIIEPATYPHI.

HaOnronenue usMeHeHus BHyTPEHHEN SHEPTUH TeJla B pe3yJibTaTe TEIIONEpeAady U pabOThl BHEIITHUX CHUIIL.

8. HccrnenoBaHue sSiBICHUS TEIUIOOOMEHA MPU CMEITMBAHUH XOJIOAHOU U TOPSYEH BOJIBI.

9. OmpeneneHne KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOH MPU TETUIOOOMEHE C HarpeTbiM METAUTHYECKUM

N

LHAJTUH]IPOM.

10. OnpeiesieHne yIeIbHON TEMITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCIapeHus.

12. OnpesesieHne OTHOCUTENBHOM BIQKHOCTH BO31yXa.

13. Onpenenenre yAenbHON TEMIOTHI IIABJIEHUS JbJA.

Paznen 7. DaekTpuyecKkrue 1 MATHUTHbIE SIBJICHHS.

OnekTpu3anus Tel. JlBa poaa 3IEKTPUYECKHX 3apsaoB. BzaummoneicTBue 3apsikeHHBIX Tell. 3akoH Kyrona
(3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apyKEHHBIX TEJ OT BEIIMYUHBI 3apsIIOB U PACCTOSHUS MKy TECIIAMU ).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH anekTpuueckoro nosisd. [IpuHuMn cynepno3vuuy 3A€KTPUYECKHUX Tosiel (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn 531eKTpUYECKHX 3apsAIOB. JJEMEHTApHBIA JyekTpudeckuil 3apsin. Ctpoenne artoma. I[IpoBOTHUKH H
JURJICKTPHUKHU. 3aKOH COXPAaHEHHUs DJIEKTPUUECCKOTO 3aps/a.

DJIEKTPUYECKUA TOK. YCHOBHUS CYILIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VICTOUHMKH MOCTOSTHHOrO TOKa. JlencTBHS
ANEKTPUUECKOro TOKa (TEMJIOBOE, XUMUYECKOE, MATHUTHOE). DNEKTPUUYECKUI TOK B )KMAKOCTSX U ra3ax.

Onektpudeckas uenb. Cujia Toka. JJEKTpuyeckoe HanpsikeHwe. CONpOTHUBICHUE MPOBOJHUKA. Y IEITBHOE
CONPOTUBIIEHHUE BellecTBa. 3akoH Oma 15 yyacTka nend. [locnenoBarensHoe U napauieabHOE COEAUHEHUE TPOBOIHHKOB.

Pabota w MOIHOCTH JyeKTpuueckoro Toka. 3akoH Jlxoyns—JleHma. DnexkTpudyeckue menu W MOTpeOUTENTH
ANEKTPUUECKOH F3Heprun B ObITy. KOopoTKoe 3ambIkaHueE.



ITocTostHHBIE MarHUTHL. B3anMoAeCTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnosie. MarHutHoe moJsie 3eMin U €ro
3HAYEHHE IA )Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoOe MoJie 3AEKTPUIECKOro Toka. [I[puMeHeHue 3IeKTpOMariuToB B
TEXHUKE. [[eMCTBHME MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM. ODJEKTPOJBHUTAaTENb MOCTOSAHHOTO ToKa. Mcmonp3oBaHue
BJICKTPOJIBUTATEJIEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter Gapages. SABnenne anexkTpoMaraunTHON HAYKIUU. [IpaBusno Jlerma. Dnexkrporeneparop. CiocoObl MOIyUCHUS
ANEKTPUUYECKOUN SHEPTUU. DJIEKTPOCTAHIIMY Ha BO30OOHOBIISIEMBIX UCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DIeKTpU3aLus Tell.
JIBa poJia 3NMEeKTPUUYECKUX 3apsA0B U B3aUMOJCHCTBHE 3aPSXKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE IEKTPOCKONA.
DIIEKTPOCTATUYECKAS UHTYKIINSL.
3aKOH COXpAaHEHUS DJICKTPUUECKUX 3aPsJIOB.
[IpOBOHUKY Y THAIECKTPHUKH.
MogennpoBaHue CUNOBBIX JIMHUU SIEKTPUUECKOTO MOJIA.
M cTOYHHKN TOCTOSIHHOTO TOKA.
JlecTBUS 3MEKTPUUECKOTO TOKA.

. DIEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BBIM paspsa.

. I3Mmepenune cuibl TOKa aMIepMETPOM.

. I3MepeHne 37IeKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.

L o N kW R
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. Peocrar u marasun COIpOTUBIICHUHN.

. BzauMo1eficTBHE MOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3I€JICHUS TIOJFOCOB MAarHUTA.
. MonenrpoBaHHE MArHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.

I
0o N o U

. OnwIT Dpcrena.

. MaruuTHOE 1noJie TOKa. DIEKTPOMAarHuT.

. JleficTBHE MArHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.

N NP
= O



22.
23.
24.
25.

HccnenoBanue SBIEHNs 3JIEKTPOMATHUTHOU UHAYKLIHH.

Omneitel @apanes.

3aBHCHUMOCTB HAIIPABJICHHS MHAYKLUMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHMS.
DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

o vk wN R

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbITel N0 HAOIIOACHUIO JICKTPU3ALUU TEJI UHIYKIIUEN U TPU COMPUKOCHOBEHUH.

UccnenoBanue AeUCTBUS IEKTPUUECKOTO MO HA IPOBOJAHUKHU U JUAJICKTPUKH.

COopka u mpoBepka paboThI MEKTPUIECKOHN 1IEMU TTOCTOSHHOTO TOKA.

H3mepenue u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryampoBaHUE HAMPSIKEHNUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANIPSHKCHUA Ha
pesucTope.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA OT €ro JJIUHBI, MIOIIaAH
ITOIIEPEYHOTO CEYEHUs U MaTepuana.

IIpoBepka npaBuiia CIOKEHUSA HAIPSIKEHUH IIPHU MTOCIIEI0BATEIBHOM COCAUHECHUH JBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia 715 CUIBI TOKA IIPU [MAPAJUICIIBHOM COSIUHEHNUN PE3UCTOPOB.

OmnpenencHre paboOTHI AICKTPUICCKOTO TOKA, UIYIIETO YePEe3 PE3UCTOP.

Omnpenenenre MOIHOCTHU JIEKTPHUUECKOr0 TOKA, BBIAEIISIEMON Ha PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO YEPE3 JIAMITOUKY, OT HANPSIKECHHUS HA HEU.

Omnpenenenne KII/I HarpeBaTes.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBHS IIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO I0JIsl MOCTOSTHHBIX MAarHUTOB MIPH UX O0BEAUHEHUH U Pa3/ICICHUN.

UccnenoBanue AEUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

OnbITh, AEMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIBI B3aMMOJCUCTBUSL KaTYyIIKH ¢ TOKOM M MarHuTa OT CHJIbl TOKa U
HANpPaBJICHUS TOKA B KATYLIKE.

H3yyeHne neicTBUs MAarHUTHOTO TOJST HA MPOBOJHUK C TOKOM.

KoncTtpyuposanue u uzydeHue paboThI SJIEKTPOABUTATENS.

Nzmepenue KIIJI a5ekTpoABUTaTENBHOM YCTAHOBKH.



21. ONBITBL 110 HCCIIETOBAHUIO SABJIEHUS DJIEKTPOMATHHTHOW MHAYKLUMHU: MCCIENOBAHWUE W3MEHEHHM 3HAYCHHS U
HaIpaBJICHUS UHAYKIHOHHOTO TOKA.
9 KUIIACC

Pasznea 8. Mexanuuyeckue ABJeHHUA.

Mexannueckoe nBwxkeHue. MartepuanbpHas Touka. Cucrtema orcué€ta. OTHOCHUTEIBHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
PaBHOMEpHOE IIpsIMOJIMHENHOE JIBHKEHUE. HepaBHOMEPHOE HpSAMOJIMHEITHOE ABUKEHUE. CpeHss U MIHOBEHHAsI CKOPOCTh
TE€J1a PU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHoyckopeHHOE nipsimonnHeliHoe aBmxeHne. CBoboanoe nagenune. OnbiTel [amues.

PaBHOMepHOE JBHKEHHE MO OKpyxkHOCTH. l[lepnon u uacrota oOpaineHus. JluHelHas W yrioBas CKOpPOCTH.
L{eHTpOCTPEMUTENIBHOE YCKOPEHHE.

IIepseiit 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tperuit 3akon Hetorona. [IpuHnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHUS, CUJIa TPEHUS [TOKOS, IPYyTUe BUIAbI TPCHHUS.

Cuna TSHDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOHOTO MajieHud. JBrkenue miaaHeT Bokpyr ConHila.
IlepBas kocMHu4YecKas CKOpocTh. HeBeCOMOCTB U Meperpy3KHu.

PaBHoBecue maTepuanbHON Touku. AOcomoTHO TBEpAoe Teino. PaBHoBecwe TBEPAOTO Teila ¢ 3aKpCIIEHHOW OCHIO
BpameHusa. MomeHt cuibl. LlenTp TsakecTn.

Nmnynse Tena. U3menenue ummnysibca. UMynbc cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE ABHKEHUE.

Mexanudeckass pabota u MomHOCTh. PaGoTa cui TsxkecTH, ynpyroctd, TpeHusi. CBsI3b SHEPrUd U PabOTHI.
[loTeHMaNbHAsA 3HEPTHS TeJa, MOMHSITOTO HAJ IIOBEPXHOCTHIO 3eMIIM. lloTeHUManbHAas SHEPTUS CKATOW IIPYKHAHBL
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU YJHEPTUH. 3aKOH COXPAHEHHSI MEXAaHUYECKOW DHEPTHUN.

Hemoncmpayuu.

1. HaGnrogeHue MEXaHMYECKOTO IBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME NYTEH U TPACKTOPUH ABUKEHHSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

3. M3mepenune CKOpOCTH U YCKOPEHUS MPAMOIUHEUHOTO JBUKEHHUS.

4. HccnepoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JBUXKEHUS.

5. HaOmronenve qBreHUs Tena o OKpy>KHOCTH.



8.
9.

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

HabnioneHne MeXaHUYECKHUX SIBACHUM, MPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUW OTHOCUTEILHO KaOUHEeTa (U3UKH.

3aBUCUMOCTBb YCKOPEHUS TeJIa OT MACChI TEIAa U ICUCTBYIOLICH HA HETO CUJIBI.
HabmroreHne paBeHCTBa CUII TIPH B3aHMMOJICHCTBUH TEIL.

M3mMmeHeHue Beca Tea 1Py YCKOPEHHOM JIBUKCHUU.

Ilepemraya uMITyIbca MpU B3aMMOJAEHCTBUM TE.

[TpeoOpazoBaHus SHEPTUU IPU B3aUMOACUCTBUU TEJL.

CoxpaHeHre UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHne UMIYJIbca IpH aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUM.

Habmronenne peak THBHOTO JBHIKCHHS.

CoxpaHeHue MEXaHUUECKON YHEPTUH TIPU CBOOOTHOM MaJICHUH.

CoxpaHeHue MEXaHUUECKON YHEPTUH TIPU JIBUKEHUU TeJla MOJ] IEUCTBUEM MPYKUHBI.

Jlabopamopusie pabomel u onvinol.

1.

ok wn

6
7
8.
9

10.

11.

Koncrpyuposanue Tpakta 1 pa3ronHa v JaTbHEUIIEro paBHOMEPHOTO ABMKEHHUS ITAPUKA WM TEICKKH.
OmnpeneneHre cpeaHeil CKOPOCTU CKOJIBKEHUS OpycKa WX ABIDKCHUS IIApUKa M0 HAKIIOHHOHN TUIOCKOCTH.
OmnpeneneHre yCKOpEHUS Tella MPY paBHOYCKOPEHHOM JBHKCHHH M0 HAKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMCHH MPH paBHOYCKOPCHHOM JABM)KCHHUU 0€3 HauaIbHONH CKOPOCTH.
[IpoBepka rumoTessl: €ciu MpH PaBHOYCKOPEHHOM ABMXKEHUH 0€3 HauyadbHOW CKOPOCTHU MYTH OTHOCATCS Kak psif
HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIME MPOMEXYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS OT CHJIBI HOPMAJTFHOTO JTABJICHHSL.

Omnpenencare kodhPUIMCHTa TPCHUS CKOJIBKCHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JBIKEHUH Tella TI0 TOPU30HTAIbHON TOBEPXHOCTH.
Omnpenenenre pabOTHl CHIIBI YIPYTOCTH MPH MOABEME TPy3a C UCHOIB30BAHHMEM HEMOJBMIKHOTO M TIOJABHXHOTO
OJIOKOB.

W3ydeHue 3aKk0Ha COXPaHEHUS SHEPTUU.

Pa3nen 9. Mexanunueckue KoJie0anus M BOJHLI.



KonebarensHoe nuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: MEpHOA, 4acToTa, aMIUIUTyAa. MaremaTuueckuii u
NPYKUHHBIA MasTHUKH. [IpeBpalieHue 3Hepruu npu KojaedaTeIbHOM JBHKEHUH.

3aryxawnme kojebaHus. BreiHyxaeHHble koneOaHus. Pezonanc. Mexanuueckue BOJIHBL. CBONCTBA MEXaAHWYECKHX
BOJH. IIpojionbHbIE M 1IONIEpEYHBbIE BOJIHBL. [[JIMHA BOJIHBI W CKOPOCTh €€ paclpocTpaHeHHs. MEXaHWYECKUE BOJIHBL B
TBEPJIOM TEJIE, CEHCMHYECKNUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3ByK U yabTpa3ByK.

Jemoncmpayuu.

1. Habmonenue konebaHu TEI MO ISHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HaOmonenue xonebanumii rpy3a Ha HUTH W Ha TIPY>KUHE.

3. HaOnmroneHue BbIHYKIEHHBIX KOJIEOAHUI U pe30HAHCA.

4. PacmpocTpaHeHue IpOJ0JIbHBIX U MONIEPEUHBIX BOJIH (Ha MOJIENH).

5. HaOmroeHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKyCTHYECKUH PE3OHAHC.

Jlabopamopusie pabomel u onvimol.
OmnpenencHre YacTOTHI U IEpUOa KoJieOaHUN MAaTEMAaTUYCCKOTO MasITHUKA.
OmnpenencHre YacTOTHI U IEpUOAa KoJIeOaHUH IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJIeOAHUM MOABEHICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TIEpHOAa KOJIeOaHWH NPy KMHHOTO MasTHUKA OT MAcChl Irpy3a.
IIpoBepka HE3ABUCUMOCTH MEPUOIA KOJAEOaHUI Ipy3a, MOJABEIIEHHOTIO K HUTH, OT MAacChl Ipy3a.
OnBITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTBH IepUoda KoJicOaHUN NpPYyKUHHOTO MasiTHUKAa OT Macchl Tpy3a U
KECTKOCTH IIPYKUHBI.
7. W3MepeHue yckopeHust CBOOOAHOIO MaeHUS.
Pasznes 10. Di1eKTpOMarHuTHOE 110J1€ U JJIEKTPOMATHATHBIC BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIE.  DJEKTPOMAarHuTHeIe  BOJIHBL.  (CBOMCTBA  BJIEKTPOMAarHUTHBIX — BOJIH.  lIkana

AR A

AJICKTPOMArHUTHBIX BOJIH. MICMOIB30BaHUE SJIEKTPOMArHUTHBIX BOJIH U1 COTOBOMW CBSI3H.
DJIeKTpOMarHuTHas npupojaa ceera. CKoOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopusie pabomul u onvimol.
1. M3yuyeHue CBOUCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIbIO MOOMIIBHOTO TENEPOHA.
Pa3gen 11. CBeToBbIe AIBJICHHUS.
JlyueBast mojeiib cBera. Mcrounuku cera. IlpsiMosimHeliHoe pacnpocrpaHeHue ceera. 3atmeHust CosiHua u JIyHbIL.
Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
IIpenomiienue cBera. 3akoH mpenomieHus cBeTa. [lojlHOe BHyTpeHHEE OTpakeHue cBeTa. VMCcmonb30BaHHWE MOITHOTO
BHYTPEHHEr0 OTPAKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon myuelt B nuuze. Onruueckas cucrema (poroammapara, MUKPOCKOIA M TEIECKOMa. [ 71a3 Kak ONTHYECKast
cucteMa. binM3opyKocTh U JanbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OnbiThl HetoToHA. CrioskeHue cnekTpanbHbIX IIBETOB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpsamonuHeHOEe pacIpOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3¢pKajax.
[Ipenomnenue cpera.
Onruueckuii CBETOBOI.
Xoa mydeil B coOMparolieil InH3e.
Xona ny4yeln B pacCeMBaIOLIEU JIMH3E.
[Tonyuenue n3006paxcHUit ¢ TOMOIIBIO JTUH3.
[Ipuntun geiicTBus hoToanmapara, MUKPOCKOIIA U TCICCKOTIA.
10. Moaenb riasa.
11. PaznoxeHue 6eoro cBeTa B CIEKTP.
12. [lomy4yeHue O6em0ro cBETa MPH CJIO0KEHHH CBETA PA3HbIX I[BETOB.
Jlabopamopnsie pabomet u onvimol.
1. UccnenoBanue 3aBUCMMOCTH yIUIa OTPAXKEHHUsI CBETOBOIO Jyya OT yIJia MaJICHHUS.
2. W3yueHue xapaKTepUCTUK U300pa’KE€HUs IPEAMETA B IIIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCUMOCTH YTJIa MTPEJIOMIIEHHUS] CBETOBOTO JIy4a OT yria NaJIeHUsl Ha TPaHMIIE «BO3TYX—CTEKIIO».
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4
5.
6
7.

[Tonydenne n3o0paxkeHu ¢ MOMOINILIO COOUPAIONICH JIMH3BI.

Omnpenenenre GOKYCHOTO PacCTOSHUS U ONTHYECKON CHIIbI COOMpAIONIe TNH3bI.

OnBITHI IO Pa3IOKEHUIO OEJIOTO CBETA B CIIEKT.

OMnBITHI 110 BOCIPUATHIO IIBETA MIPEIMETOB IIPH X HAOIIOJCHUHN Yepe3 IBETOBBIC (PUITBTPHL.

Paszngen 12. KBauroBble ABJI€HUS.
Omneitel Pezepdopaa u nnanerapHas Mmoaens aroma. Mojnens aroma bopa. Mcnyckanue 1 MOTOEeHUe CBETa aTOMOM.
KBanTsl. JInHelvaTbie CIEKTPHI.

PapmoaktuBHOCTH. Anlb(ha, OeTa- u ramma-m3nydeHus. CtpoeHrue aTromMHOro sapa. HyknoHHas Monenb aTOMHOTO siapa.
N3otonsl. PannoaktuBHble npeBpamenus. [lepuona nomypacnana aTOMHBIX SIIEP.

SAnepHble peakiu. 3aKOHbI COXPAHECHUS 3apPsI0BOTO M MACCOBOI0 YHCEJ. JHEPTUs CBSA3M aTOMHBIX sifiep. CBsA3b MacChl
U SHeprud. Peaknuu cuHTtes3a u jaeneHus saep. Mcrounvku suepruu CoHIA U 3BE3I.

S nepnas sHepretuka. JlercTBUSA paMOAKTUBHBIX U3JIyUYEHUN HA dKUBBIC OPTaHU3MBL.

Jemoncmpayuu.

1
2
3
4.
5
6.

CrexTpbl U3Ty4YeHUs U MTOTJIOEHHUS.

CHekTpsl pa3InIHBIX T'a30B.

CrekTp Bogopoa.

Habmronenue tpekoB B kaMepe Busbscona.

PaboTa cuérunka MOHU3UPYIOIIUX U3ITYYEHUH.

Peructpanus uznydeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

Habu1to/1eHuE CILUIOMIHBIX U JIMHEHYATHIX CICKTPOB U3JIyUCHHUSI.
UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH (110 hoTOrpadusam).
N3mepenne paguoakTUBHOTO (hoHa.

IHoBTOpHUTE/IBLHO-00001IAOIINI MOYJIb.

[ToBTOpHTEITEHO-0000IAIOIIHMN MOTYIb MPEAHA3HAYCH JJIl CUCTEMATH3alMK U 0000IIECHHS IPEIMETHOTO COICPKAHUS
U ONBITA JACSITEIBHOCTH, MPUOOPETEHHOrO MPH M3YHYEHUH BCETO Kypca (DM3MKH, a TAKKE IS TOJTOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy Mo (GU3UKe 1l 00yUaroIUXCsl, BEIOPABILIKX 3TOT YUEOHBI MpeaMeT.



IIpy wW3ydyeHMH AAHHOTO MOXYJSA PEATU3YIOTCS U CHCTEMATU3MPYIOTCA BHUABI ACATEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrnieunBaeTCsl JOCTHUKEHUE MPEAMETHBIX M METANpeIMETHBIX MIAHUPYEMbBIX Pe3yJIbTaToB 00yueHUs, (HOopMUpYETCs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB MCCIACAOBAHUS SIBICHUM MPUPOALI U TEXHUKH, OBIAJCHHUE
YMCHUSIMU OOBSICHATH (PU3HUCCKUC SIBJICHUS, IPUMCHSSI TIOJIyYCHHBIC 3HAHUS, PEIIaTh 33/1a4d, B TOM YHCJIC KAYCCTBCHHBIC H
JKCIIEPUMEHTAJIbHBIE.

[TpyHIMOUATBLHO JAEATEILHOCTHBIM XapakTep MaHHOTO paslefia peaqusyercs 3a CYET TOro, 4YTO OOydYaromuecs
BBIMOJIHSIOT 3a/1aHUsI, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHUU PACIO3HABATh M HAYYHO OOBICHATH (PU3NUECKHE SBICHUS B OKPYKAIOIIEH MPUPOJE U
MMOBCEIHEBHOM KM3HH;

HCIIONIh30BAaTh HAyYHBIC METOAbl WCCIAENOBAHHSA (U3MYECKUX SBICHWUH, B TOM YHCJIE /IS INPOBEPKH THUIOTE3 U
MOJYYEHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSATh Hay4YHbIE OCHOBBI HauboOJiee BaXKHBIX JOCTHXXEHUU COBPEMEHHBIX TEXHOJOTHH, HaNpumep, NPaKkTUUECKOTO
WCTOJIb30BaHUs PA3JIMYHBIX NCTOYHMKOB SHEPIrHM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHECHMS BCEX M3BECTHBIX BUIOB
SHEPTHH.



INNTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI O
OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3ukun Ha ypoBHE OCHOBHOTO OOMmIero o0O0pa3oBaHUsS HAINPaBICHO HA JIOCTHXKCHHC JIMYHOCTHBIX,

MCTAlIPCAMETHBIX U ITPCAMCTHBIX O6p830BaTCJ'IBHBIX PE3YJILTATOB.

B pe3ynbrare uzydeHus: GU3MKU Ha YPOBHE OCHOBHOI'O 0o0UIEro o0pa3zoBaHus y oOy4aromierocs OyayT c(popMHpPOBaHEI

CICAYIOIHNC JIMYHOCTHBIC PC3YJIbTATHI B HaCTH:

1) mIaTpUOTHYECKOr0 BOCIUTAHUS:

- IPOSIBJICHUE MHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PM3MUECKOI HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUUCKUX YUEHBIX-(DU3HUKOB,;

2) rpaaaHCKOro M {yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHWU OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX TMPOOIEM, CBSI3aHHBIX C
MPAKTUIECKUM MPUMEHEHHUEM JTOCTIKCHUHN (PU3UKH;

- OCO3HAHUE BAXXHOCTU MOPAIBHO-3TUYECKUX MPUHIIUIIOB B AEATEIILHOCTH YYEHOTO;

3) 3¢TeTHY€CKOro BOCIIUTAHMSI:

- BOCHpPHATHEC ICTCTHUCCKUX KauecTB (U3MUCCKOM HAyKu: €€ TapMOHHUYHOIO TIOCTPOCHMS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHMS:

- OCO3HAHUC IICHHOCTU (PU3UUECKOM HAYKU KaK MOITHOTO UHCTPYMCEHTA MMO3HAHMUSI MUPA, OCHOBBI Pa3BUTHS TCXHOJIOTHM,
BAXHCHIIIECH COCTABIAIOIICH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBHOCTH, HHTEPECA K UCCIIEIOBATEILCKON NEATEIbHOCTH,

5) popMupoBaHuA KYJbTYPbI 3/I0POBbS U IMOLHOHAJIBLHOIO 0JIArONOJIyYHS:

- OCO3HAHHE LIEHHOCTH ©O€30MacHOro o0pas3a *KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaXXHOCTHU TMPaBUII
0e30macHOr0 TOBEASHUS HA TPAHCIOPTE, HAa JOpOrax, C JJIEKTPHUECKUM U TEIUIOBBIM OOOPYIOBaHHEM B JIOMAINTHUX
YCJIOBHSIX;

- ¢c(hOpMUPOBAHHOCTb HaBBIKA pehICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOIO e MpaBa y IPyroro 4eaoBeKa;
6) TPy10BOI0 BOCIIMTAHMSL:



e - AKTMBHOE€ Y4acTHE B PEIUEHUN MPAKTUUYECKUX 3a]ad (B paMKaX CEMbH, 00pa30BaTeIbHOM OpraHU3aLMH, TOPOa, Kpas)
TEXHOJOTHYECKON U COLIMAIBHON HAMPaBAEHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PUINUYECKUX 3HAHMIA;

e - MHTEPEC K NPAKTUUECKOMY H3YyUECHHUIO NPOo(decCHid, CBI3aHHBIX ¢ (PU3UKOH;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHCHTAIWS HA MPUMCHEHUC (PU3UYCCKUX 3HAHUH JIJIS PCUICHUS 3a/1a4 B 00JIACTH OKPYKAIOUICH CPEebl, INITAHUPOBAHUS
ITOCTYTIKOB Y OLIEHKN WX BO3MOJKHBIX NOCIEACTBUI JUIsl OKPYKAOLIEN CPENBI;

e - OCO3HAHUE IMOOATBHOIO XapaKTePa FIKOJOTUUECKHUX NPOOIEM U IMyTEH UX PEIICHHUS;

e 8) ajanTanuu K U3MEHAINIUMCH YCIOBUAM CONUAILHOU U MPUPOTHOM Cpeabl:

e - TOTPEeOHOCTh BO B3aUMOJEHCTBUHM IPU BBHINOJHEHHUH MCCICAOBAHUN U MPOEKTOB (PU3WYECKOM HAIPaBICHHOCTH,
OTKPBITOCTB OIIBITY M 3HAHMUSM JAPYTHUX;

e - MTOBBINIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO JIEATENBHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHUM, B TOM YHCIIE (POPMYITUPOBATH UAEH, IOHITHS, TUIIOTE3b! O (PU3UUECKUX
00BbEKTaX M SIBJIEHUSX;

e - oOco3HaHue AeGUUHUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B 00J1aCTH (PU3UKH;

e - IUTAHUPOBAHUE CBOCTO PA3BUTUS B IPUOOPETCHUHN HOBBIX (PU3UUCCKUX 3HAHUM;

e - CTpCMJICHUC aHAJU3UPOBATh U BBIABIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA M 3IKOHOMUKH, B TOM YHCIE C
UCITOJIb30BaHUEM (PU3NYCCKUX 3HAHUI;

e - OLIEHKA CBOMX JEHCTBH ¢ yUE€TOM BIHSHHUS HA OKPYKAIOILYIO CPEY, BO3MOKHBIX TTTOOATbHBIX MOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATDI

B pesynbTrate 0CBOCHHS MporpaMmsbl Mo (hU3UKE Ha YPOBHE OCHOBHOIO 00IIero odopa3oBaHust y o0ydarouierocs: OyayT
chopMHpPOBaHbI MeTaNpeIMeTHbIEC Pe3yJbTAaThl, BKIIOYAIOIINC IMO3HABATCIBHBIC YHUBCPCAIBHBIC Y4YCOHBIC ACHCTBUS,
KOMMYHHUKATHUBHBIC YHUBCPCAJILHBIC YICOHBIC ACHCTBUS, PETYIATUBHBIC YHUBCPCAIBHBIC YICOHBIC JICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE YUeOHbIE eiicTBUS

Ba3zoBbie Jiornueckue 1eiCTBUA:S



* BBISIBJISATH U XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKHA OOBEKTOB (SIBJICHHN );
e YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KIIACCU(PUKAIINHA, OCHOBAHUS JUISI 0OOOIICHUS U CPAaBHEHUS;
* BBISIBJISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpPUBaEeMbIX (DaKTax, MaHHBIX W HAOIOJICHHUSIX, OTHOCSIIUXCS K
(H3UYCCKHUM SIBIICHHSIM;
¢ BBISIBJISATh TIPUYHMHHO-CJICICTBEHHBIC CBSI3M IPH U3YYCHUH (U3WYCCKUX SIBICHUH W MPOICCCOB, JIjaTh BHIBOJBI C
UCIIONIB30BAHUEM JICNYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHWH, BBIIBHUTATH THIOTE3BI O B3aUMOCBS3X
(hU3UYECKHUX BEJIMYUH,
e CAMOCTOSITETILHO BBIOMPATH CMOCOO pelieHUs ydeOHOM (U3MYECKOM 3amaur (CpaBHEHHE HECKOJIbKHX BapHaHTOB
penieHus, BHIOOp HanOoIee MOAXOAAIIETO C YUETOM CaMOCTOSTENHHO BBIJICTICHHBIX KPUTEPHUER).
ba3zoBble ucciaeaoBaTe/ibCKue 1eHCTBUA:
* ICTIOJTL30BaTh BOTIPOCHI KaK UCCIIETOBATEILCKII HHCTPYMEHT TIO3HAHUS;
 TIPOBOJIUTH TI0 CAMOCTOSATEIFHO COCTABJICHHOMY TIJIaHY OIIBIT, HECIIOXHBIH (U3HUECKUI DKCIIEPUMEHT, HEOOJBINOE
HCCIIeN0BaHNe (PU3NUECKOTO SBIICHHUS;
¢ OIICHWBATh HA TPUMEHUMOCTH U JOCTOBEPHOCTH HWH(OpPMAIIMIO, TOJYYEHHYI0 B XOJE€ WCCICIOBAHUSA WIIH
IKCIICPUMCHTA;
e CAMOCTOATEIHHO (HOPMYIHpPOBATH OOOOIICHUS ¥ BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO HAOJIONCHUA, OIIBITA,
HCCIIC/IOBAHMUSI;
* IPOTHO3MPOBATH BO3MOKHOE JaJbHEWIIee pa3BUTHE (DU3UUECKUX MPOIIECCOB, a TAKIKE BBIJIBUTATH MPEIOJIOKESHUS 00
WX Pa3BUTUHN B HOBBIX YCJIOBUSX U KOHTEKCTAX.
PaboTa ¢ nundpopmaunmeii:
o IPUMCHSITH PA3JIMYHBIC MCTObI, HHCTPYMCHTBI ¥ 3alPOCHI IIPH TTOUCKE B 0TOOpE MH(POPMAIIMH WIIH JAHHBIX C YYETOM
MPEIOKEHHON yueOHOM hU3n4ecKoi 3a1auu;
e AHATM3UPOBATH, CUCTEMATH3UPOBATH U MHTEPIIPETHPOBATH HH(DOPMAITHIO PA3TUIHBIX BUIOB U (hOPM TPEIACTABICHUS;
e CAMOCTOSITEIILHO BBIOMPATh ONTHUMANBHYIO (GOpMY TpEeACTaBICHUS HWHHOPMANMH H WITIOCTPUPOBATH pelIacMbIe
3a/1a4¥ HECIOKHBIMH CXEMaMH, TUarpaMMaMH, HHOW Tpa(uKoil ¥ HX KOMOWHAITHSIMH.
KoMMyHHKaTHBHBbIE YHHBEPCAJbHbIE YueOHbIE elCTBUSA:



*B XO0Zl¢ OOCYXIEHUs Yy4eOHOro Marepualia, pe3yJbTaToOB Ja0OpaTOpPHBIX padOT M MPOEKTOB 3a/JaBaTh BONPOCHI IO
CYILIECTBY OOCYXKIaeMOW TeMbl W BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha pELIeHHE 3aJaud U MOoJJepKaHue
OnaroxeIaTeIbHOCTH OOIIEHNS;

* COIIOCTABIISITh CBOM CYXJIEHHUS C CYXKICHHSMH J[PYIMX yYaCTHHUKOB JAUAJIOTa, OOHApYXUBaTh Pa3jIdHEe U CXOJCTBO
TO3UIIHI;

e BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX;

o MyOJIMYHO MPECTABISITh PE3YNbTATHI BHITOJTHEHHOTO (PU3HUECKOTO OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHNS, TPOEKTa);

e IOHUMaTh W HCIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOM W HHIWBHUIYAJTBHOW pPaOOTHl MPH PEIIEHWU KOHKPETHOM
busngeckoi mpoOIeMBI;

e MPUHUMATh LI€JIM COBMECTHOW AESITENbHOCTH, OPTaHU30BBIBATh NEUCTBUA MO €€ JOCTHXKEHUIO: PachpedeniTh POJIH,
00CyX/1aTh MPOIECCHI U PE3YNBLTATHI COBMECTHOMN pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

* BBITIOJIHATH CBOIO YacTh paldOTHI, IOCTUrasi KAUECTBEHHOTO pe3yjibTaTa M0 CBOEMY HAIIPAaBJICHUIO U KOOPJIUHUPYS CBOU
ACUCTBUS C IPYTMMH YJICHAMH KOMaHIbl;

¢ OLIEHUBATh Ka4yeCTBO CBOEr0 BKJIaJga B OOUIMI MPOAYKT MO KPHUTEPHUSIM, CAMOCTOATEIHHO C(HOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJIBbHLIC yqeﬁnme IleﬁCTBHH

Camoopranusanus:

* BBIABIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLMsAX, TPEOYIOIINX AJIs pelieHUs] PU3NUECKUX 3HAHUM;

e ODUEHTUPOBATHCS B PA3IMUYHBIX MOAXOJAX MPUHATHA PELICHWHA (MHAMBUAYAJTbHOE, MPUHATHE PELUEHUs B TpyMIe,
MPUHATHE pELIEHU Tpynmoil);

¢ CAMOCTOSATEIIBHO COCTaBJISITh AJITOPUTM PEIICHUS (U3MYECKOM 3aja4d WM IUIAHA HCCIICJOBaHUS C Y4YETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, ApIryMEHTHPOBATH IIPE/IaracMblc BApPHAHThI PEUICHU;

e JIeJIaTh BLIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPO0JIb, JMOIMOHAJIbHBIA HHTEJLJIEKT:

e JaBaTh aJICKBATHYIO OLICHKY CUTYAllUH W NIpeAjiaraTh MiaH €€ HU3MEHCHUS,



¢ OOBACHATH NMPUUYHMHBI JOCTUXKEHUS (HETOCTHKEHHUS) PE3yJbTAaTOB NEATENBHOCTH, JaBAaTh OLUEHKY MPHOOPETEHHOMY
OTIBITY;

e BHOCUTbh KOPPEKTHUBBI B JEATEALHOCTH (B TOM YUCIE B XOJ BBINOIHEHHUS (PU3NUECKOTO HCCIAEIOBAHUS UM MTPOEKTA) Ha
OCHOBE HOBBIX OOCTOSATEIILCTB, U3MEHUBIIUXCS CUTYallUHA, yCTAHOBJICHHBIX OIMMOOK, BOSHUKIIUX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUAM;

e CTaBUTh €€0s Ha MECTO JPYroro 4eyjioBeKa B XOJ€ CHopa MM AUCKYCCMM HA HAy4YHYIO TEMY, MOHHUMATbh MOTHBBI,
HaMEPEHUS U JIOTHUKY IPYyTOro;

e MPU3HABATh CBOE MPaBO Ha OLIMOKY MPH PEIIeHUH (PU3UUECKUX 3a7a4 WIH B YTBEPKICHHUAX HAa HAyYHBIE TEMBI U TAKOE
K€ IPaBo APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOyueHus B 7 Kjacce MpeIMETHbIC PE3YJIbTAThI Ha 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y

o0yyJaronmxcst yMEeHHUH:

¢ UCIIOJIB30BaTh IOHATUA: (PU3NUECKUE U XUMHUYCCKHE SBJICHMs, HAONIOJACHHE, SKCIIEPUMEHT, MOJEINb, THIOTE3a,
eAMHULBl (DU3MYECKUX BENIWYMH, aTOM, MOJIEKYyJa, arperaTHbieé COCTOSHHUS BemecTBa (TBEPAOE, KHUAKOE,
razoo0pa3Hoe), MEXaHHYeCKOe JBWKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, TMPAMOJIUHEHHOE), TPACKTOPHS,
paBHOJICHCTBYIOIIAA CUIa, AedopMalus (ynpyras, IJ1acTHYECKasi), HEBECOMOCTb, COOOIAIOIIUECS COCY/IBI;

e paznuyath sABJIEHUA (IudpPysusi, TEIIOBOE ABM)KCHUE YACTUI[ BEUIECTBA, PABHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE
JBMKEHHE, MHEPIIMS, B3aUMOJIECHCTBUE TEJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO BpallleHHs, mepeaada
JaBieHNs TBEPABIMU TeJIaMH, XUAKOCTAMHU W Ta3aMH, aTMochepHOe IaBieHue, IUIaBaHWE Tell, MpPEBpaIICHHS
MEXaHWYECKON IHEPTHH) M0 OMHMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOMIMX JaHHOE
bu3HUeCKOC SIBIICHHUC;

e pacliO3HaBaTh IIPOSBICHUE W3YYCHHBIX (PU3NUYCCKUX SIBICHUH B OKPYXAlOLIEM MHUpPE, B TOM 4HUCIC (U3UUCCKUE
SBJICHUS B IPUPOJIE: TIPUMEPHI IBMKEHUS C PAa3TUYHBIMU CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOIE, IEHCTBUE CHUITBI
TPEHUS B MPHUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABICHUSA Ha )KMUBOW OpraHW3M, IJIaBaHHE PHIO, phluaru B
TEJE YeNOBEKa, NPU 3TOM NEPEeBOAMTH MPAKTHUECKYI0 3ajady B Y4eOHYIO, BBIIEJATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKm) QU3UIECKUX SIBICHUM;



* ONUCHIBATh M3YYECHHbIE CBOWCTBA T€A M (PU3MYECKHE SBICHUS, MCHONB3YsS (PU3HUYECKHE BEIUYUHBI (Macca, 00BEM,
MJIOTHOCTH BEILECTBA, BPEMsl, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHUJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC TeJa, CUja
TpeHUs, AaBjeHue (TBEPAOrO Tela, KUIAKOCTH, ra3a), BHITAIKUBAIOLIAS CHJIA, MEXaHUYecKas pabdoTa, MOLIHOCTD,
IUICYO CUJIBI, MOMCHT CHJIbI, KOO(POHUIIMCHT IOJC3HOTO JICUCTBUS MCXAHW3MOB, KMHCTHYCCKAs W TOTCHIUAIbHAS
SHEPTHUS), TIPU ONMCAHUM MPABWIBHO TPAKTOBATH (PHU3NYCCKUIA CMBICT MCIOJIB3YEMBIX BEJIWYMH, UX O0O3HAUYCHUS U
€AUHUIB! (PU3UUYECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH IT'padUKH U3YUEHHBIX 3aBUCUMOCTEN (DU3NUYECKMX BEIHYMH;

* XapaKTEPU30BaTh CBONCTBA TeJ, (PM3UUYECKUE SBJICHUS U MPOILECCHI, NCIMOb3Ys MpaBuja CIOXKEHHUs CUI (BIOJIb OJHON
npsaMoit), 3akoH ['yka, 3akon Ilackans, 3axkoH Apxumena, MpaBUIO paBHOBECHS pbluara (070Ka), «30JI0TOE MPABHIION
MEXaHHMKH, 3aKOH COXPAaHEHHUS MEXaHM4YECKOH SHEPTruH, IIPH 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMUChIBaTh €r0 MATEMATHYECKOE BBIPAKEHUE;

¢ O0BACHATHL (PU3MUECKHE SIBIIEHUSA, TIPOIIECCHl M CBOMCTBA Tel, B TOM UHCIE M B KOHTEKCTE CHUTyallli
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKUX IIaroB ¢ Omopodl Ha |—2 H3y4deHHBIX CBOWCTBA (PU3MUECKUX SIBICHHUH, (PU3MUECKHUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

e pelliaTh pacu€THHIC 3a7ja4uu B 1—2 NEHCTBUS, UCHONB3Ys 3aKOHBl U (POPMYJIBI, CBS3BIBAIOIINE (PU3UUCCKUE BEIMUMHBIL:
Ha OCHOBEC aHAJIM3a YCJIOBUS 33/laul 3alUCHIBATH KPATKOE YCIOBHE, MOJCTABIATh (PU3NUCCKUC BEIMUUHEI B (DOPMYJIBI
U TPOBOJUTH PACUETHI, HAXOAUTH CIPABOUYHBIE JAaHHbBIE, HEOOXOAMMBIE IS pElIeHHs 3a4ad, OLEHUBATH
PEATUCTHYHOCTD TOTyICHHON (PU3UYECKON BEITMYNHEI;

e PaCIoO3HaBaTh MPOOJIEMBI, KOTOPbIC MOXHO PCUIUTH MPHU MOMOIIU (PU3UUCCKUX METOJOB, B ONMCAHUHU HCCIICAOBAHUS
BBICIATH [POBEPSAEMOE IPEAIIONIOKEHUE (THIIOTE3Y), PAa3iIM4arh U HHTEPIPETUPOBATH IIOJYYEHHBIH pPE3yJIbTar,
HaxXOJWTb OIIMOKH B XOJE OMbITA, 1€JaTh BEIBOJbI IO €T0 pe3ybTaTaMm;

¢ IPOBOJIUTH OINBITBI MO HAOMOACHUIO (UMUYECKUX SIBJICHUN WM (UUUECKUX CBOWCTB Te: (HOpMYJIHpPOBATH
MPOBEPSIEMbIEC TTPEATNOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO0 000pYI0BaHHUsA, 3alUChIBATH X0/ OIbITA U
(opMynupOBaTh BHIBO/IBI;

* BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHHSI, BDEMEHH, MacChl Tena, 00bEMa, CUJIbl U TEMIEPATYPhI C KCIOIb30BAHUEM
AHAJOrOBBIX M LMU(PPOBBIX NPUOOPOB, 3aNMUCHIBATH MOKa3aHUs NPUOOPOB C YUYETOM 3aJaHHOM aOCOJIOTHOU
MOTPENIHOCTH U3MEPEHUI;



e IPOBOAUTHL HCCIEJOBAaHUE 3aBHCHMOCTH OJHOM (PU3MYECKOM BEIMYMHBI OT APYrod € MCHOJb30BAHUEM MPSMBIX
U3MEPEHUM (3aBUCUMOCTH IMYTH PaBHOMEPHO ABHXKYILErocs Telda OT BPEMEHHM JBHWKEHHUS TeJa, CHUJIbl TPEHHS
CKOJBXEHHUS] OT Beca Teja, KauecTBa 0OpaOOTKH MOBEPXHOCTEN TeN M HE3aBUCMMOCTH CHJIBI TPEHHUS OT MJIOLIaad
COIIPUKOCHOBEHHS TEJI, CUJIbl YIIPYT'OCTH OT YJIMHEHUS IPYKUHBI, BRITAJIKUBAIOIIECH CUIIBI OT 00bEMA 11OIPYKEHHOM
YAaCTH TEJIA U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH TeJa, OT [IIyOMHBI, HA KOTOPYIO HOTPYKEHO
TENO, YCIOBUM TUIaBaHUsSl TEN, YCIOBHA paBHOBECHS pblyara W OJIOKOB), y4acCTBOBAaTh B IJIAHUPOBAHHHM YYEOHOTO
UCCTIEI0BAHMsI, COOMPATh YCTAaHOBKY M BBIMOJHATh HU3MEPEHMs, CIEAys MpPEIJIOKEHHOMY IJ1aHy, (PUKCHpPOBATh
PE3yNbTaThl MOTYYEHHON 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BUAE MPEAJIOKEHHBIX TaONUIl U rpaduKoB, AenaTh
BBIBO/IBI IO p€3yJIbTaTaM UCCIEI0BaHHUS;

¢ POBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NUECKMX BETUYMUH (TUIOTHOCTH BEIIECTBA JKUAKOCTH W TBEPIOTO Tela, CHUia
TPEHUS CKOJIbKEHHUS, JTABICHUE BO3/lyXa, BRITAIKUBAIOINIAA CUIA, ACHUCTBYIONIAs HA MOTPYKEHHOE B KUIKOCTH TEIIO,
KO3 PUIIMEHT TOJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIENys NPEJI0KEHHON HHCTPYKIIMU: TIPU BBITIOTHEHUN
M3MEpPEHUI coONpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE HCKOMOW BEJIMUUHBI,

* cOOII0AATh NMPaBUJIa TEXHUKK 0€30MacHOCTH NpH paboTe ¢ 1ad0paTOPHBIM 000PYI0BAHUEM;

e YKa3bIBATh IPUHIUIBl JECUCTBUS TNPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BEChl, TEPMOMETP, JUHAMOMETD,
COOOIIAOIIMECS COCYIbI, 0apOMETp, PhIYar, MOABMKHBIN 1 HETIOJABM)KHBIN 010K, HaKJIOHHAS! IJIOCKOCTB;

* XapaKTEpU30BaTh [IPUHLIMIIBI ICUCTBUS U3YUCHHBIX IPUOOPOB M TEXHUYECKHUX YCTPOMCTB C ONIOPOM Ha UX ONHCaHus (B
TOM 4YHCIIe: MOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOU
HACOC, apeOMETP), MCTOIb3Ys 3HaHUA O CBOWCTBaxX (DPM3MUECKUX SABICHUH W HEOOXOIUMBbIe (PM3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJIUTH NIPUMEPBI (HAXOAUTh UH(DOPMALIMIO O NPUMEPAX) HPAKTUUECKOIO HCIOJIB30BaHUS (PU3NUCCKUX 3HAHUM B
MOBCEHEBHON >KU3HU ISl oOecreyeHus: 0Oe30MacHOCTH Mpu oOpalleHuu ¢ OpudopaMu W TEXHHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHS 310POBbs U COOIIOACHHS HOPM IKOJIOTHUECKOTO TIOBEIEHUS B OKPYKAIOLIEH CpEnE;

* OCYIIECTBJIATH OTOOP UCTOUHUKOB MH(OpMaLuK B UHTepHETE B COOTBETCTBHU € 3aJaHHBIM MTOMCKOBBIM 3alpPOCOM, Ha
OCHOBE MMEIOMIMXCS 3HAHWH M MyTEM CPaBHEHHUS PA3IMYHBIX HCTOYHWUKOB BBIIEIATh HMH(POpMALMIO, KOTOpas
ABJISCTCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;



* ICMIOJIb30BaTh MPU BBINOJHEHWH Y4E€OHBIX 3aJaHHN HAYyYHO-MOMYJSIPHYIO JTUTEPATypy (PU3NUECKOIrO COAepkKaHu,
CIpPaBOYHBIE MaTepHUalIbl, pecypchl ceTH MHTepHEeT, BIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA, MPE0oOpPa30BAHMS
HH(popMaIMu U3 0JJHON 3HAKOBON CUCTEMBI B IPYTYIO;

*CO3/1aBaTh COOCTBEHHBIC KPATKHUEC IIMCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3 HCTOYHHMKOB HH(popManuu
(u3nYeCKOro coAepKaHus, B TOM uUCIE IYOJIMYHO J€JIaTh KpParKUe COOOIICHHUS O pe3yJibTaTax IPOEKTOB HIIN
y4eOHBIX HCCAEAOBAHUI, MPU 3TOM TI'PAMOTHO HCIOIb30BATh W3YYEHHBIM MOHATUHHBIN anmapar Kypca (QHU3UKH,
CONPOBOX/IATh BHICTYIUICHHE NTPE3EHTALUEH;

eTIPH BBIMOJIHEHNN Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUM pachpencnsTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJIEHHBIMU 33Ja4aMU, CIEAUTh 32 BBHIMOJHEHUEM IIJIaHa ACHCTBUIM, aleKBaTHO OLEHUBATh COOCTBEHHBIIN BKIIA]
B JE€ATEIBHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAFOLIHX.

K xoH1y 0OyueHus B 8 kiiacce npeaMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y

oOyyJaroumxcst yMEeHUH:

* ICTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS
BEILIECTBA, KPUCTAJNIMYECKHE M aMopdHble Tela, HACBILIEHHBIH W HEHACBHIIICHHBIH Nap, BIAXKHOCTh BO3IyXa,
TeMIlepaTypa, BHYTPEHHSS 3HEPIUs, TEIUIOBOM JBUIAaTEllb, 3JIEMEHTApHBIA 3JICKTPUUCCKUN 3apsill, 3JIEKTPUYECKOE
110JI€, IPOBOJHUKH U JUAIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE I10JIC;

e pa3NUyYaTh SBICHUA (TCIUIOBOE pACUIMPEHUE M CKaThe, TEIUIoNepeaayda, TEIUIOBOE pPaBHOBECHE, CMadyUBaHUC,
KaNWUISpHbIE SIBACHUS, HWCIApEeHWe, KOHAEHCAlus, IUIaBJ€HHE, KpUCTaluM3alus (OTBEpAEBAHHE), KHUIIEHUE,
Teronepeaaya (TEeIONPOBOAHOCTb, KOHBEKLMS, HW3JIYYEHHE), DSJEKTPU3ALMs Tel, B3aHMMOJEHCTBHUE 3apsaoB,
JNENCTBUS IIEKTPUUECKOIO TOKA, KOPOTKOE 3aMBbIKaHNE, B3aNMOJEHCTBAE MAarHUTOB, A€HCTBUE MarHUTHOTO IOJIS Ha
[IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKUHUSA) IO OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JAaHHOE (PU3HUECKOE SIBJICHHUE;

e Pacro3HaBaTh MPOSIBIEHUE H3YYEHHBIX (PU3MUECKUX SBJICHWHA B OKpPYKAlOLUIEM MHpE, B TOM 4YHuCIe (HU3NUECKUE
ABJICHHSI B INPUPOJE: MOBEPXHOCTHOE HATSKEHUE M KaNWUIAPHBIE SBJICHHUS B NMPUPOAE, KPUCTAJIIBI B MPHPOE,
uznydenue ConHua, 3aMep3aHue BOAOEMOB, MOpCKUE Opusbl, oOpa3oBaHME pOCBI, TyMaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBICHHUS B aTrMoc(epe, 3JMEKTPUYECTBO JKHUBBIX OPraHU3MOB, MAarHMTHOE MoJyie 3eMiid, Jpeild
MOJIFOCOB, POJIb MArHUTHOTO TOJS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE, TTPU 3TOM NMEPEBOAUTEH MPAKTUUYECKYIO
3a/1auy B yUEOHYIO, BBIJIETATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBIICHUH;



* ONUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3HUECKUE SBICHUS, UCHOJB3YSd (PU3MUYECKHUE BEJIMYMHBI (TEeMIlepaTypa,
BHYTPEHHSISI 3HEPIHUsl, KOJIWYECTBO TEIUIOTHI, yAENbHAA TEMJIOEMKOCTh BEILECTBA, YIEIbHAsl TEIUIOTA IUIABIEHUS,
yAelbHasl TeIioTa napooOpa3oBaHMs, YAENbHAs TEIUIOTAa CrOpaHWs TOIUIMBA, KO3(PQUUMEHT MOJIE3HOIO NEUCTBUS
TCIUIOBOM MAIlIMHBbl, OTHOCHTEJIBHASl BJIAXHOCTb BO3/YyXad, JJICKTPUYECKUU 3apsij, CUJIa TOKA, JJICKTPUUYECKOE
HAIPSDKCHUE, COMPOTHBJIICHUE MPOBOJHUKA, YJCIBHOC COMPOTHBICHUE BCIICCTBA, pabdora W MOIIHOCTH
ANEKTPUYECKOr0 TOKA), MPHU OMUCAHWM TPABWIBHO TPAaKTOBaTh (PUIWYECKUH CMBICT HUCIOJIb3yEMBIX BEJIUYMH,
000O3HaueHUs W EAUHMIBI (U3UUECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO
BEITUYMHY C APYTUMH BEIUYHHAMH, CTPOUTH IpaMKi H3yUYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIHYUMH;

* XapaKTepU30BaTh CBOMCTBA TN, (PU3NYECKUE SBICHUS W TPOIECCHI, UCIIOIb3YSI OCHOBHBIC TIOJIOXKEHHS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHUH CTPOEHHs BEIUECTBA, NPHUHLMII CYNEPIO3HLMHU MMOJeH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMS 3apsna, 3akoH Oma Juisl ydacTka enH, 3akoH [xoyns—JIeHna, 3aKoH COXpaHEHHs YHEPTHUH, TIPH ITOM
J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aMMCHIBATH €EM0 MATEMATUYECKOE BBIPAKEHHUE;

¢ O0BSICHATH  (PU3MUECKHE TIpPoLecChl M CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTyalui
MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BbIBIATH MPUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OOBsicHeHHE u3 1-2
JIOTUYCCKHUX IIIATOB C OMOpOM Ha 1—2 HM3yYCHHBIX CBOMCTBAa (PU3UYCCKUX SABJICHUM, (PU3MUCCKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEN;

e pelliaTh pacu€THHIC 3a7]a4M B 2—3 JCUCTBUS, UCIOIB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINC (PU3NUCCKUE BEIUYHMHBL:
Ha OCHOBE aHajW3a yCIOBHA 3aJa4M 3aIllMCBIBATH KPATKOE YCIIOBHME, BBISBIATH HEIOCTATOK NAHHBIX JUIS PELICHUS
3a/a4d, BBIOMpaTh 3aKOHBI U (OPMYJbl, HEOOXOIMMBIE IS €€ pElIeHMs, MPOBOAWUTHL PACUETHl U CPABHUBATH
MOJIyYCHHOC 3HAUCHUEC (PU3NYCCKOM BEIIMUUHBI C M3BECTHHIMU JAHHBIMHU;

e pacno3HaBaTh MPOOJIEMBI, KOTOPbIC MOXHO PEIUIWTh IPU HOMOIIM (PU3MYECKHX METOJOB, HCIIOJIb3Ysl OIIMCAHUE
HCCIIEIOBAHNS, BBIJAENATh IPOBEPAEMOE TNPEANONOKEHNE, OLEHUBATh TPABUIBHOCTD MOPSAAKA NPOBEACHUS
HCCIIEIOBAHNS, 1€JIaTh BBIBOJBI,

* IPOBOAUTH ONBITHI MO0 HAOMIOIEHUIO (PU3NUECKUX ABJICHUH WU (PU3MUECKUX CBOMCTB TeN (KaNWJUIAPHBIE SIBICHUS,
3aBUCUMOCTH JIABJICHUS BO3/yXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS W HATPEBAHUS TIpU
U3IIyYEHUU OT LIBETa M3JIydaromied (MOTJoLIaroIieil) MOBEPXHOCTH, CKOPOCTh WUCMAPEHUA BOJbI OT TEMIEpaTyphl
KUIAKOCTM M IUIOIIAAHW €€ TOBEPXHOCTH, DJIEKTPU3AaLMS TEI W B3aUMOJCHCTBHE JJIEKTPUUYECKHUX 3apsJIOB,
B3aUMOJICICTBUE TMOCTOSIHHBIX MArHUTOB, BU3YAJIM3allUsi MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JIEUCTBHS



MAarHUTHOT'O MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBHIaTeNsl MOCTOSHHOTO
TOKa): (POPMYJIMPOBATH NPOBEpPSAEMbIE MPEANOJIOKEHNS, COOMPATh YCTAHOBKY M3 MPEMJIOKEHHOIO 00OpYHIOBAHMS,
OMMCHIBATH XOJ ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

* BBIIIOJIHATD IIPSIMBIE U3MEPEHHUSI TEMIEPATYpPbl, OTHOCHUTEIBHON BIIAXKHOCTH BO3/yXa, CHJIBI TOKA, HAIPSHKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX IIPUOOPOB U JATUYUKOB (PU3UUECKUX BEJIMYHH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C
Y4ETOM 3alaHHON a0COJIOTHON MOTPELIHOCTH;

¢ IPOBOANUTHL HCCICAOBAHUE 3aBHCHMOCTH OJHOM (PU3UYECKOM BEIMYMHBI OT APYrod € HCHOJB30BAHMEM TMPSMBIX
WU3MEPEHHUI (3aBUCUMOCTb CONPOTHBIICHHMSI IPOBOJAHMUKA OT €r0 JUIMHBI, IJIOIIA 1 NONEePEYHOro CEYEHHsI U yAECIBHOIO
CONPOTHUBIIEHMUS BEIIECTBA MIPOBOJHUKA, CHJIBI TOKA, MAYILIETO 4epe3 NPOBOJHHUK, OT HANpPSIKEHUS HA IPOBOJHUKE,
WCCJIE0BAHUE IOCAEAOBATENBHOIO U NApajuIeIbHOIO COEAMHEHHWU NMPOBOJHHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINIOJHATH HM3MEPEHUs, CJEAyd TMPEUIOKEHHOMY IUIaHy, (UKCHPOBATH pE3YJIbTaThl
MOJTyYeHHON 3aBUCUMOCTH B BUJIE TAOIUI U TpadUKOB, JIETATh BBIBOJIBI MO PE3YJIbTaTaM UCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BeNWYMH (yIelbHas TEIIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHHE
MPOBOAHNKA, pabOTa U MOITHOCTh AJNEKTPUIECKOTO TOKA): IIIAHUPOBATh U3MEPEHHS, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYS MPEII0KECHHON HHCTPYKIUH, U BEIYUCIIATH 3HAUCHHUE BEJIHMUMHBI,

* CO0JIIO/IaTh NIPAaBUJIa TEXHUKU O€30MIACHOCTH MIPU padboTe ¢ 1abopaTOPHBIM 000pyI0BAaHUEM;

* XapaKTEpU30BaTh [IPUHLIMIIBI ICUCTBUS U3YUCHHBIX IPUOOPOB M TEXHUYECKHUX YCTPOMCTB C ONIOPOM Ha UX ONHCaHus (B
TOM YHCIE: CHCTEMA OTOIUIEHHS JOMOB, THUIPOMETp, NapoBas TypOHMHA, aMIepMeTp, BOJBTMETpP, CUYETUHMK
ANEKTPUYECKOM HHEPIrUH, 3IIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHl (IPUMEPHI),
ANEKTPUYECKUE TNPEAOXPAHUTENH, ICKTPOMATHUT, 3JIEKTPOABHUTATENb IMOCTOSHHOTO TOKA), HCIOJIB3Ys 3HAHHUS O
CBOMCTBax (PM3MUCCKUX SABJICHUM U HCOOXOAUMBIC (PU3NICCKHUC 3aKOHOMECPHOCTH;

e Pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI O CXEMAM M CXEMAaTHYHBIM PUCYHKAM
(’KMIIKOCTHBIH TEPMOMETpP, TEPMOC, TCUXPOMETpP, TMIPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI,
peocTar), COCTaBISATH CXEMbI JJIEKTPUUECKHUX LENed ¢ TIOCIeA0BATEbHBIM W MapajulelIbHbIM  COEAUHEHHEM
AJIEMEHTOB, pa3auyas yCIOBHbIE 0003HAYEHHS JIEMEHTOB AIEKTPUUECKUX LIETEH;

e MPUBOAUTH MPUMEPHI (HAXOAUTh UH(DOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO HCIOIB30BaHUs (PU3NUYECKUX 3HAHUM B
MOBCEHEBHON SKM3HU ISl o0ecreyeHuss O€30MacHOCTH Mpu oOpaleHuu ¢ npudopaMu M TEXHUYECKUMH
YCTPONUCTBAMH, COXPAHEHHUS 310POBbS U COOIIOJIEHUSI HOPM IKOJOTHYECKOTO MOBEJIEHUSI B OKPYIKAIOIIEH CpeEIE;



* OCYLLIECTBJISITH TOUCK HMH(POpMAIMU PU3HUECKOTO cojiepxanus B THTepHETe, HA OCHOBE UMEIOIIUXCS 3HAHUI U MyTEM
CpPaBHEHMUS JTOMIOJHUTEIBHBIX HICTOUHUKOB BBIACIATH HHPOPMAIIUIO, KOTOPAs SABJISIETCA NPOTUBOPEUUBOM HIIH MOKET
OBITh HEJJOCTOBEPHOM;

* ICTIOJIb30BaTh IMPU BHINIOJIHCHUHA YYCOHBIX 33JlaHUM HAYYHO-TIOMYJIIPHYIO JIUTEPaTypy (PU3WYCCKOTO COICpKaHUS,
CIIPaBOYHBIC MaTEpHalIbl, pecypchl cetu MIHTEpHET, BiiajeTh NpUEMaMi KOHCIICKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus
nH(popMaIu U3 OJJHON 3HAKOBOU CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC U KpaTKHE YCTHBIE COOOIIeHHUs, 00001as uHGOpMALNI W3 HECKOJIbKUX
HCTOYHUKOB (DH3UYECKOTO COAEPKAHUA, B TOM YHCIE MyOJMYHO TPEJACTABIATH PE3YyIbTaThl MPOSKTHOW WITH
HCCIEN0BATEIbCKOU AEATENBbHOCTH, IPU 3TOM IPaMOTHO MCIOJIb30BaTh M3YYCHHBIM MOHATUWHBIM anmapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYTUICHUE ITPE3CHTAINEH;

e IPY BBINIOJHEHUU YUEOHBIX MPOEKTOB U UCCIAEAOBAHUM (PU3UUECKUX MPOIECCOB pactpeAeisaTh 00A3aHHOCTH B TpyTIe
B COOTBETCTBUM C MOCTABJICHHBIMU 33/la4aMHM, CJIEJUTh 3a BBIMNOJHEHUEM IUIaHA JIEUCTBUI U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OLICHUBAaTh COOCTBEHHbIH BKJIaJA B JEATCIbHOCTh TPYIINbl, BbICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMOJICUCTBHE, MPOSBIISS TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

K xoniy oOyueHus B 9 kjacce npeaMETHBIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y

oOy4Jaronmxcst yMCHUH:

* ICIIOJIB30BATh IIOHATHUS: CHUCTEMA OTCUETa, MaTepuajbHas TOYKa, TPACKTOPHUSA, OTHOCUTEIBHOCTH MEXaHUYECKOTO
aBwkenus, nedopmanus (ynpyras, IJIacTUYECKas), TPEHUE, LEHTPOCTPEMHUTENHLHOE YCKOPEHHEe, HEBECOMOCTh U
MEePErpy3Ku, LIEHTP TSHKECTH, A0CONIOTHO TBEPAOE TEJO, UEHTP TSHKECTH TBEPAOIO Tejla, pABHOBECHE, MEXaHUYECKUE
KoieOaHus U BOJIHBI, 3BYK, HHPPA3BYK U yIbTPA3BYK, JICKTPOMATHUTHBIC BOJIHBI, IITKAJIa 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEGKTPBI MCITYCKAHHUSA M IIOTJIOLICHUS, ajb(a, OeTa- U raMMa-u3iydcHus,
U30TOIBI, IACPHAS DHEPreTHKA;

e pa3JIMYaTh SBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEMHOE IBH)KEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE MaJIeHHEe TeJl, pABHOMEPHOE JABMKEHHUE MO OKPYKHOCTH, B3aUMOJIEHCTBUE Tell, PEAKTHUBHOE
JIBUKECHUE, KoNleOaTeIbHOE ABIXKEHHE (3aTyXarollle U BbIHYKICHHbBIE KOJEOaHHs), PE30HAHC, BOJIHOBOE ABM)KEHUE,
OTPaXKEHUE 3BYKa, MPSIMOJMHEWHOE pacnpOCTPaHEHUE, OTPAKEHUE W MNPEIOMIIEHHE CBETA, MOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, pPa3JIOKEHUE OeIoro CBeTa B CHEKTP M CIOKEHHUE CIEKTPaJbHBIX LBETOB, JAMCIEPCHUS CBETA,



€CTECTBEHHAsA PaJIMOaKTUBHOCTh, BOSBHUKHOBEHHUE JTUHEUUATOr0 CIEKTPa U3MYyUECHHS ) MO OMUCAHUIO UX XaPAKTEPHBIX
CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIEHUE;

e pacno3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3MUYECKUX SBJICHUA B OKpYXXarolleM Mupe (B TOM uucie (pU3MYecKue
SIBJICHUSL B [IPUPOJIC: IIPUWIMBbBI U OTJIMBBI, JIBUKEHUE ILUIAHET COJIHEYHON CUCTEMbI, PEAKTUBHOE JIBUIKCHUE HKUBbBIX
OpraHu3MOB, BOCIIPUSITUE 3BYKOB KHBOTHBIMH, 3€MIICTPSICECHUE, CEMCMUYECKUE BOJIHBI, IlyHaMH, 3XO0, LIBETA TEll,
ONTUYECKHUE SIBJICHUSI B MPHUPOJIC, OUOJIOTHYECKOE NEUCTBHE BUAMUMOTO, YIbTPAPUOIETOBOTO U PEHTIE€HOBCKOTO
U3JIYYEHUM, €CTECTBEHHBIM pPaJUMOAKTUBHBIM (POH, KOCMUYECKHUE Hy4Yd, PAAUOAKTUBHOE H3IYyUCHUE MPHUPOIHBIX
MUHEPAJIOB, ICUCTBUE PaJIMOAKTUBHBIX WU3JIYYEHUN HA OpPraHu3M 4ejlOBEKa), MIPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO
3a/1a4y B y4€OHYI0, BBIJICTATH CYIIECTBEHHBIC CBONCTBA (ITPU3HAKH ) (PU3NIECKUX SIBIICHUM;

* ONIMCHIBATh W3YUYCHHBIE CBOMCTBA TeN M (U3MYECCKUE SIBIICHWSA, HWCIONb3YS (U3UYECKHE BEIWYUHBI (CPEeAHss U
MTHOBEHHASI CKOPOCTh Te€JIa MTPU HEPABHOMEPHOM JIBHKEHUH, YCKOPEHHUE, NIEPEMENIEHNE, TyTh, YII0Basl CKOPOCTH,
CUJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO MAaJeHUs], BEC T€a, UMITYJIbC Tela, UMITYJIbC
CHUJIBI, MEXaHWUYECKasl padoTa U MOIMHOCTh, MOTEHIMATbHAS YHEPTHUS Tela, TOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIH,
MOTCHIMAJIBHAS SHEPrUs CKATOM NPY)KUHbI, KHHETUYECKasd SHEPrus, MOJIHAS MEXaHWYeCKas JHEPrus, Mepuoa U
yacToTa KojeOaHMii, JJIMHA BOJIHBI, TPOMKOCTBH 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IIOKA3aTClb MPCIOMIICHUS
cpenbl), IPU OMHCAaHUU TPABUIBHO TPAKTOBaTh (DM3UUCCKUII CMBICH HCIIOJIB3yeMBIX BEJIMYUH, OOO3HAUCHUS U
CAUHUITBL (PU3UUCCKUX BEIWYNH, HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUYCCKYIO BEJIUYUHY C JIPYTUMU
BEIIMYMHAMU, CTPOUTH TPA(QUKN U3YICHHBIX 3aBUCUMOCTEH (DU3NUCCKUAX BETUYHH,

e XapaKTepPU30BaTh CBOMCTBA TeJ, (DM3MUECKHE SIBICHHUS M TPOIECCHI, WCIIONB3YS 3aKOH COXPAaHEHWS SHEPTHH, 3aKOH
BCEMUPHOI'O TATOTCHHS, MPHUHIUIT CYNEPIO3ULUNA CUJI, MIPUHIUII OTHOCHTENbHOCTH [anmwies, 3akoHbl HploTOHa,
3aKOH COXPAHCHUS WMIIYJIbCA, 3aKOHBI OTPAXKCHUSA W IPEIOMIICHHMS CBETA, 3aKOHBI COXPAaHCHUS 3apsiJ0BOr0 U
MaCCOBOT'0 YKCEJ MPHU SJECPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYH (HOPMYIHPOBKY 3aKOHA U 3aMUCHIBATh €TI0
MAaTEMATUYECKOE BBIPAKEHHUE;

¢ O0BACHATL  (PUBMYECKHE TMpOIleCChl W CBOMCTBA Tejl, B TOM UYHCI€ M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE N3 2—3
JOTUYECKHUX IIArOB C OMOPOM Ha 2—3 HM3YyYEHHBIX CBOMCTBA (DU3WYECKHUX SBICHHM, (PU3MUECKUX 3aKOHOB HWITH
3aKOHOMEPHOCTEN;



epelIaTh pACUETHBIE 3aauM (ONUpAIOUIMECS Ha CUCTEMY H3 2—-3 ypaBHEHMi), HCIOJIb3Ys 3aKOHbI M (POpMYyIIHI,
CBSI3BIBAIONTNE (PU3MUECKHE BEJIWYWHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJadd 3allACHIBATh KPaTKOE YCJIOBHE,
BBISIBJIATH HEJAOCTAIOIINAE WJIM M30BITOYHBIC JTaHHBIC, BRHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOMUMBIE IS PEIICHMUS,
IIPOBOJUTH PACUETHI U OICHUBATH PCATMCTUYHOCTD TTOJIyYCHHOTO 3HAYCHUS (PU3HUCCKON BEJIMUMHBI,

e PaCIlO3HABATh NPOOJIEMBI, KOTOPHIC MOXKHO PCIINTH TPH TOMOIMM (PU3MUCCKHX MCTOAOB, HCIIOIb3YS OIMCAHHC
HCCJICIOBAHMSI, BBIICIATh MPOBEPSIEMOE TPEAIOJIOKEHHE, OICHUBATh TPABWIBHOCTH TMOPSAKA TPOBEICHUS
UCCJICIOBAHMSI, JIeJIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIbTAaThl HAOIOICHUH U OTIBITOB,;

 IPOBOAUTH OMBITHI IO HAOTIOACHUIO (DU3NIECKUX SIBICHUN WM (U3UYECKUX CBOWCTB TeN (M3y4Y€HHE BTOPOTO 3aKOHA
HrroToHa, 3aK0Ha COXpaHEHUs PHEPTUH, 3aBUCUMOCTh Meproaa KoJaeObaHuil MPyKUHHOTO MasiTHUKAa OT MacChl rpy3a
U KECTKOCTH TPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI MaJIbIX KOJICOAHWH, MPSIMOJIWHEHHOE PaclpOCTPaHEHUE
CBETa, pasjiokeHHe OeJIoT0 CBeTa B CIHEKTP, W3YUYEHHE CBOWCTB HM300paXeHUS B TIJIOCKOM 3€pKajiec U CBOWCTB
H300pakeHHus TIpeMeTa B coOuparomiel JIMH3e, HAOIIOJICHUE CIUIONIHBIX M JIMHEWYAThIX CHEKTPOB M3IYUYSHUS):
CaMOCTOSTEIILHO COOHMpaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa OOOpYyJOBaHMS, OMHUCHIBATH XOJ OMNBITA M €ro
pe3yabTaThl, GOPMYITUPOBATH BHIBOIHI,

 IPOBOAUTH IIPH HEOOXOAUMOCTH CEPHUIO0 MPAMBIX U3MEPCHUI, ONpe/Iesis cpelHee 3HAaUCHUE M3MEPSCMON BEIMYUHBI
(bokycHOe paccTosHHE coOuparoleif JHH3bI), OOOCHOBBIBATH BEIOOp clocoba H3MepeHUs (M3MEPUTEIIHBHOTO
mpudopa);

e IPOBOAUTH MUCCIICTOBAHNE 3aBUCUMOCTEHN (YU3UIECKUX BEIMYHUH C UCTIONb30BAaHUEM TIPSIMBIX U3MEPEHUM (3aBUCHMOCTh
MyTH OT BpPEMEHW TIPH PABHOYCKOPEHHOM JBIDKEHWM 0€3 HaudaabHOM CKOPOCTH, TepHoja KoyieOaHui
MaTEMaTUYCCKOTO MAasTHHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTpPaXCHHUS CBETa OT yIVia MajJcHUS U yrIia
PCIIOMJICHHS OT yTJia MaJICHUSA): TUIAHUPOBATH MCCIICIOBAHUE, CAMOCTOSITCIIBHO COOMPATh YCTAHOBKY, (PMKCHPOBATH
pe3yAbTaThl TIOYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BUJE TAOMWIl M rpadUKOB, JENATh BBIBOIBI IO
pe3ysbTaTaM UCCIICAOBAHNUS,

e TIPOBOAUTH KOCBEHHBIC HM3MEpPEHUS (U3NUECKUX BEIUYMH (CpeaHSAS CKOPOCTh W YCKOPEHHE Teja IpHu
PAaBHOYCKOPEHHOM JIBMIKEHUH, YCKOPEHHE CBOOOJHOTO TManeHUs, KECTKOCTh MNPYXKUHBI, KOIDPHUIMEHT TpeHHs
CKOJIBKEHUS, MEXaHW4YeCKasi paboTa U MOIIHOCTh, YAaCTOTA W MEPHUO] KONeOaHW MaTeMAaTHYECKOTO U MPY>KUHHOTO
MasiTHUKOB, OINTHYECKas Cuja coOUparouled JIMH3bI, PaJUOaKTUBHBIA (DOH): MIAHUPOBATH U3MEPEHUs, COOUpaTh



AKCIIEPUMEHTAJILHYIO YCTAaHOBKY M BBIMOJHATH HM3MEPEHHUS], CIEAysl TMPenoKEHHOW HWHCTPYKUWHU, BBIYHCISATH
3HAYEHHUE BEJIMYMHBI U aHAJTM3HPOBAThH NOJYUEHHbIE PE3YNITATHI C YUETOM 33JaHHOM MOrPEIIHOCTH U3MEPEHU;

e COOIOAATH MPABUIIA TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1ad0paTopHbIM 000PYI0BAHUEM;

e Pa3IMYaTh OCHOBHBIC IMPU3HAKUA M3YUCHHBIX (PU3UUCCKUX MOJEJICH: MaTepHallbHAs TOYKA, aOCOIIOTHO TBEPOC TEIIO,
TOYCYHBIN HCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, TUIAHETApHAS MOJICIIb ATOMa, HYKJIOHHASI MOJIEIb ATOMHOTO $I/1pa;

* XapaKTePH30BaTh IPUHIIMITBI AEUCTBUI U3YUYECHHBIX IPUOOPOB H TEXHUUECKHUX YCTPOMCTB ¢ OMOPOl Ha UX omucaHus (B
TOM 4YHCIIE: CIOUAOMETp, AATUMKH IIOJOXKEHHWS, PACCTOSHUS U YCKOPEHHWs, paKeTa, 3XOJIOT, OYKH, MEPHUCKOI,
(oroanmapat, ONTHYECKHE CBETOBO/BI, CIIEKTPOCKOTI, J03UMETp, Kamepa Bunbcona), Mcronb3ys 3HaHHS O CBOMCTBAX
bu3HYeCKUX SBICHUN U HEOOXOAMMbBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

* CTIOJIB30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOWCTB, U3MEPUTEIbHBIX MPHOOPOB U
TEXHOJIOTUYECKUX TPOIECCOB NPH PEMICHUH Y4eOHO-NPAKTUUYECKUX 3a7a4, ONTHUUECKHE CXEMBI ISl MOCTPOEHMUS
U300paXeHui B TNIOCKOM 3epKajie U coOuparoiieu JIMH3e;

e MPUBOAUTH MPUMEPHI (HAXOAUTh UH(DOPMALIMIO O MPUMEpPax) MPAKTUUECKOIO HUCIOAb30BaHUsA (PU3NUECKUX 3HAHUM B
MOBCEIHEBHON JKM3HHM I oOecreueHus: Oe30MmacHOCTH TpH oOpalieHuu ¢ OpubopaMHd M TEXHHUYECKUMHU
YCTPONCTBAMH, COXPAHCHHUA 3I0POBbS U COOIIOJICHUS HOPM PKOJOTHYECKOTO MOBCJCHUS B OKPY>KaIOIICH cpejc;

¢ OCYIICCTBIIATh TOUCK HHpopMaIuu (QU3MUYECKOTO cojaecpXkaHus B MHTepHeTe, CaMOCTOSTENIbHO (HOpMyIUpYs
MOMCKOBBIM 3alpoc, HAXOAUTh IyTH OIPEACICHUS JIOCTOBECPHOCTH MOJYYCHHON HWHQOpMAllUd Ha OCHOBE
UMEIOLIUXCSA 3HAHUN U TOTOTHUTENBHBIX HCTOYHUKOB;

* ICTIOJIb30BaTh MPU BBINOJHEHWH Y4E€OHBIX 3aJaHH HAYyYHO-MOMYJSIPHYIO JTUTEPATYpy (PHU3NUECKOTrO coAepik aHu,
CIIpaBOYHBIC MaTepHalibl, pecypchl ceTu MHTepHeT, BiaaeTh MpuéMaMi KOHCIICKTUPOBAHMS TEKCTa, TpeoOpa3oBaHUs
HH(pOpManuH U3 0JHOH 3HAKOBON CUCTEMBI B JIPYTYIO;

* CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE MH(POPMALMH M3 HECKOIBKUX HMCTOYHHUKOB
(u3nuecKoro coaepxaHus, MyOJIMYHO TMPEACTABJIATH pPE3yJAbTaThl MNPOEKTHOW WIM  HCCIEI0BATEIbCKOU
AEATEIBHOCTHU, MTPU 3TOM IPAMOTHO UCIOJIb30BATh U3YUEHHBIN MOHATUHHBIN annapar U3y4aeMoro pasjena GU3uKd u
COMPOBOXAATh BHICTYIJICHUE [IPE3EHTALIMEN ¢ yUETOM OCOOCHHOCTEH ay TUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

Koau4gecTBo 1acos JNeKTPOHHBbIE
Ne HaumMeHoBaHUe pa3gesioB U TeM (undposble)
Kontpoabnble  IlpakTH4eckue
n/n NporpaMMbl Bcero o0pa3oBaTelibHbIE
padoThI padoThI
pecypcnl
Paznen 1. ®u3uka u e€ poJab B MO3HAHUH OKPYKAKIIEro MUpa
bubmmorexka [JOK
1.1 () - 2
H3HKA - HayKa O TIpHPOAe https://m.edsoo.ru/7f416194
bu6 OK
1.2 Ou3NYeCKHe BETHINHE 2 1 nomoreka L
https://m.edsoo.ru/71f416194
1.3 EcTecTBeHHOHAaYYHBIN METOA ITO3HAHUS 2 1 bubmorexa [IOK
) Y A https://m.edsoo.ru/7f416194
Uroro mo pazpeny 6
Pa3zpnen 2. IlleproHavanbHbIe CBeIeHUs 0 CTPOEHNH BelllecTBA
bubmmnoteka [JOK
2.1 CTpoeHue BelllecTRa 1
ik B hitpsy/m.edsoo.ru/7416194
29 JIBWkeHWe W B3aUMOIeHCTBHE YacTHIL ) : bubnmnoreka LJOK
' BEIIECTRA https://m.edsoo.ru/71416194
bu6 OK
2.3 ArperarHble COCTOSIHMSI BEIIECTBA 2 nbnnorexa 1
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pazpen 3. /IeukeHue n B3aumMojeiicTeue Te
bubmorexa [JOK
3.1 M 3
| CXATITHECKOE ABHACTHE https://m.edsoo.ru/7f416194
bu6 OK
3.2 HNuepuus, Macca, MIOTHOCTD 4 1 ubsmorexa L

| http_s://m.edsoo.ru/7f4 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

bubnmunorexka [JOK

3.3 Crna. Bt cun 14 2 https://m.edsoo.ru/7f416194
Htoro no pazgeny 21
Paznen 4. /laBnenne TBEPABIX TeJ, JKUAKOCTEH U razoB
41 laBnenne. [lepenava naBaeHus TBEPABIMU 3 bubnnoreka LJOK
' TeJlaMH, ) KUAKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
4.2 JlaBieHHe KHIKOCTU 5 bubnnorexa [IOK
https://m.edsoo.ru/71416194
bubnmmnoreka [JOK
= AmmocepHoe AaBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®UAKOCTH U ra3a Ha MOrpykEHHOE 7 3 bubmmnoreka LIOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Paznen 5. PadoTa 1 MOIIIHOCTL. JHeprusi
bubnmmotexa [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/71416194
bubnmmotexa [JOK
5.2 11 5 1
POCTRIC MEXAHHIMBI https://m.edsoo.ru/71416194
b K
5.3 Mexanndeckas YHEPTUs 4 1 EonHogeks HQ
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB TIO TTPOTPAMME 68 12



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

8 KUIACC

KoauvecTBo 4acoB JNeKTPOHHbIEe
HaumMeHoBaHHe pa3iesioB H TeEM (uudposble)
Ne i/mn Kourpoabusie | IlpakTHueckue
MPOrpamMmbl Bcero o0pa3oBaTelbHbIE
padoThI padoThI
pecypcenl
Pazgen 1. TenaoBble ABJIeHUA
1.1 CrtpoeHue 1 cBOMCTBa BellleCcTBa 7 bubmmorexa [IOK
) P B https://m.edsoo.ru/7f4181ce
bu6nmnorexa [JOK
1.2 T 21 1 5
CIITOBBIC TPOTECCRT https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 28
Pazgen 2. DaekTpuveckne 1 MATHUTHbIE IBJICHUS
1 DReKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubmorexa [TOK
' U UX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
b K
2.2 [TocTOSHHBIN JIEKTPHUUECKUI TOK 20 2 7 rpnvgrekn HQ
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SBJICHUS 6 1 1.5 brbmorexa OK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMarHiuTHas HHAYKIUS 4 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
Wroro 1o pazueny 37
PeszeprHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



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

9 KUIIACC

KoauvecTBo 4acoB JNeKTPOHHbIEe
HaumeHoBaHMe pa3iesioB U TeM nudpoBbie
Ne i/mn B Kourpoabusie | IlpakTHueckue (mucpp )
MporpaMMel Bcero o0pa3oBaTelbHbIE
padoThI padoThI
pecypcnl
Paszgen 1. Mexann4ueckue ABJICHUA
L1 MexaHH4eCcKOe ABMIKCHHUE U CIIOCOOBI €ro 10 1 bubaunorexa [JOK
' OIUCAHHS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue ten 20 1 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHUs 10 3 bubamorexa LIOK
https://m.edsoo.ru/7t41adab
Wroro no pazneny 40
Paznen 2. MexaHu4ecKne KoJieOAHUS U BOJHBI
b K
2.1 Mexanndeckne KojaeOoaHus 7 3 rpnvgrekn HQ
https://m.edsoo.ru/7f41a4ab6
b K
2.2 ‘ MexaHnveckue BONHBI. 3BYK 8 1 3 nommorexa 110
_ https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITH06 moJie U 3JJEKTPOMATHUTHBLIC BOJIHBI

31 ‘ DJIEKTPOMArHUTHOE 110JI€ U 6 ) bubnnorexa [JOK
JJIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
_ Pa3zgen 4 CBeTOBLIC ABJICHHUA
4.1 ‘ 3aKOHBI pacTTpOCTpaHEHHS CBETA 6 2 brbmroxgia HOK

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



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

bu6mmnorexa [JOK

4.2 ‘ JIuH3EI 1 onrTHYeckue TPHOOPEI 6 3 hitps://m.cdsoo.r/7f4 1adab
4.3 ‘ Paznoxenne 6eoro cBeTa B CIEKTP 3 2 brbmorexa HOK
https://m.edsoo.ru/7f41a4ab
Htoro no pazgeny 15
Paznen 5. KpanToBbBI€ IBJIEHUA
bu6mmnorexa [JOK
5.1 HcnyckaHue v OToIeHHE CBeTa aTOMOM 4 1 hitps://m.cdsoo.ru/74 1 adab
bu6mmnorexa [JOK
2 C 1
> TPOCHHE ATOMHOTO Aipa 6 https://m.edsoo.ru/7f41a4a6
bu6mmnorexa [JOK
. s 1
33 _ HCPHBIC peaiiii 7 https://m.edsoo.ru/7f41a4ab
Wroro no pazneny 17
Pazpnen 6. IloBTopuTenbHo-00001aK0IIKIT MOAYTb
6.1 ITorTOpeHNe N 00001LIeHNE coepKaHNS 9 ) bubmmoreka LIOK
' Kypca ¢buznkn 3a 7-9 xirace https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 9
OBIIEE KOJIMUECTBO HACOB TIO TTPOTPAMME 102 27



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




[IOYPOYHOE INIAHUPOBAHUE
7 KIACC

KoanvyecTBO Yacos JNeKTPOHHbIE
Ne Jara uudgposbie

Tema ypoka Kontpoabnble | llpakTuyeckue
n/n Bceero u3y4veHusi | oOpasoBaTeldbHbIe

padoThI padoThI pecypesi

(dOuznka — Hayka o pUpo/Jie. ABIeHNS
npupo/sl. DUnvecKue BICHUS

MeXaHI/I‘IeCKI/IC, TCIITIOBEIC,
2 DJNICKTPHUUCCKUC, MAalrHUTHBIC, CBETOBEIC, 1
3BYKOBBIC ABJICHHUA

3 Pu3HuecKUe BEIMYMHBL U KX H3MEPEHUE 1

Ypok-uccnenosanue "N3MepeHne
TeMTepaTyphl TPH TTOMOIIN
AKMIKOCTHOTO TEPMOMETpA M AaTUHKa
TeMmreparypsl”

Kaxk q)I/IBI/IKa " ApYyrue €CTCCTBEHHBIC

HAaYKH H3y4aloT IPHPOAY. bu6mmoteka LIOK

5 EcTecTBeHHOHAYUHEIIT METO/T TTO3HAHMA. 1
Y A https://m.edsoo.ru/ff09f72a

Omucanve pU3NUIECKNUX ABICHAH C
TTOMOIIBIO MOAeeH

Ypoxk-uccinenosanue "llposepka
TUIOTE3bI: AATBHOCTD NOJETA IApHKa,
TMYIIEHHOTO TOPU3OHTAIBEHO, TEM
OoJIBIIIE, YeM OOITbINe BRICOTA Mycka"

Crpoenue BeuecTBa. ONbITHI, B 1OK
nbnuoreka

7 OKa3bIBaloIlMe JUCKPETHOE CTPOCHHUE 1
A e A p p https://m.edsoo.ru/ff09fe0a

BEILIECTBA


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

bu6mmnorexa [JOK

8 JBIkeHue YacTHIL BeIIECTBa https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OMNBITH MO
9 HaOJFOICHHIO TETIOBOTO PACITHPEHUS
Ta3oBy»
10 ArperarHble COCTOSIHMSI BEIIECTBA
B3anmocBs3b MeXa1y cBOMCTBaMH
BEIIECTB B pa3HbIX arperaTHBIX
1 COCTOSIHUSIX U MX bubmnotexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOEHHEM. https://m.edsoo.ru/ff0a0378
OCoOEHHOCTH arperaTHbIX COCTOSHUM
BOJBI
Mexanndeckoe ABUKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa HOK_
https://m.edsoo.ru/ff0a05¢6
JIBWKCHUE
but6mmnorexa [JOK
13 CxopocTh. EAWHUIIEI CKOPOCTH hitos://im.edsoo.rw/f0a079c
14 PacueT nyTv w1 BpeMeHW ABWKECHUS bubmorexa L[OK,
https://m.edsoo.ru/ff0a0ac4
Wnepims. 3akoH HHEPIIHNH.
15 B3a1:[I)Moz[eﬁCTBne TeJ‘IpKaK TpUYNHA bubmorexa L[OK,
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBWIKCHUS Tell
16 [LtorHocTs BellecTBa. Pacuer Maccel 1 bubaunorexa [JOK
obbema TeJja 10 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaboparopHas pabora «OnpeaeneHue
IJIOTHOCTH TBEPAOTO TEJIa»
18 Pemtenne 3agau mo Teme "TlmoTHOCTH bubaunorexa [JOK
BemecTsa" https://m.edsoo.ru/ff0al23¢
19 Cuna xak xapakTepucTHKa



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumojeiicTeus ren. Cuiia ynpyrocT.
3akoH ['yka

JIaboparopHas pabdora «3yueHue
3aBUCHMOCTH PACTSDKEHMS

20
(nedopmainun) NpykKMHBI OT
MPUIIOKEHHON CUIIBI
21 Asnenne Tarorenns. Cuna TSHKECTH
CBs13b MEXIY CHIION TSXKECTH M Maccou
bu6mmnorexa [JOK
22 tena. Bec Tena. Pemienne 3aga4 mo teme _
" " https://m.edsoo.ru/ff0al 778
Cuna TsxecTH
” Cuita TSKECTH Ha APYIHX IJIaHEeTax. bubmmoreka LIOK
PDU3NYECKUE XAPAKTEPUCTUKH TLUIAHET https://m.edsoo.ru/ff0al 502
bubmmnoreka LJOK
24 Uzmepenue cuit. lnHamomeTp 1 ,
https://m.edsoo.ru/ff0al 8cc
bubmotexa [TOK
25 Bec tema. HerecomocTh 0 .
https://m.edsoo.ru/ff0al 778
2% CrnoxeHne IByX CWJI, HaNPaBJIEHHBIX 1O bubmmnoreka LJOK
oaHOW npsiMoit. PaBHoAelcTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
7 Peuienue 3amau mo reme
"PaBHonelcTRyOmas vt
73 TpeHue CKOJIBKEHUA H TPEHHE TIOKOS. brubmorexa [TOK
TpeHue B IpUpoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paboTta «3yuenne
79 3aBHCHMOCTH CHJIBI TPEHUS CKOJIBKEHU S bubmorexa [TOK
OT CHWJIbI IaBIIEHUS W XapakTepa https://m.edsoo.ru/ff0alcc8
COINPUKACAIOLUXCS TOBEPXHOCTEN
30 Pemenne 3amay Ha onpeeeHue
PaBHOJICVCTBYIOIIECH CHITBI
31 Pemenue 3amau no temam: «Bec Tenay, bu6mmnorexa [JOK



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

«I'paduueckoe nzobpaxxkeHue cuiy,
«Cwunbl», «PaBHOEHCTBYIOIIAS CHIT»

KonTponbhas pabota no remam:
«MexaHunveckoe aBHKeHHUe», «Macca,

https://m.edsoo.ru/ff0alde0

32 IUIOTHOCTBY, «Bec Tenay, «1'padpuyeckoe
n3o0paxeHue cumy, «CUibn
1 Hasnenne. CriocoObl YMEHBITICHUS 1 bubmnotexa [JOK
YBEIUYEHHSA JAaBICHHUA https://m.edsoo.ru/ff0a20a6
14 JaBieHne raza. 3aBUCUMOCTD JaBIICHUS bubanorexa [JOK
rasa oT 00béMa, TeMIIEPaTy P https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHust TBEPABIMU TEIIAMM, bubmmoreka LIOK
JKUAKOCTAMHU M razaMu. 3akoH llackans https://m.edsoo.ru/ff0a25b0
36 JlaBlIeHHE B )KHIKOCTH H rase, bubmnotexa [JOK
BbI3BAHHOE AeHCTBHUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemnrenne 3anau mo teme «/lapnenue B buomnoTexa [IOK
SKUIOKOCTH U rase. 3akoH [lackamna» https://m.edsoo.ru/ff0a2826
bubmorexa [TOK
38 Coobmaromecs cocy et https://m.edsocl)_.[ru/fan2970
39 ['mapaBanueckuii mpecc BHONHOTCKa HOK_
https://m.edsoo.ru/ff0a3 136
40 ManoMeTpsl. [1opITHEBOI KUAKOCTHBIIN
Hacoc
ATmocdepa 3eman. TTpuunHb!
41 CYILIECTBOBAHUS BO3IYITHOW 000JIOUKH bubmorexa [TOK
3emun. 3aBHCHMOCTE aTMOChEpHOTO https://m.edsoo.ru/ff0a2bSa
JABJIEHUS OT BbICOTHI HAJl YPOBHEM MOPS
buomnotexa [JOK
42 Bec Bo3ayxa. ATMochepHOe TaBlIeHHe hitps=//m. edsoo.ru/ffa2bsa
43 N3mepenne atMochepHOTO TaBIeHNS. bubmorexa [TOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmneiT Toppuueniu

https://m.edsoo.ru/ff0a2dag

44 3aBHCHUMOCTB aTMOCGhEPHOTO AaBICHUS bubmmnoreka [JOK
OT BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 BapomeTp-anepona. ATMocdepHoe bubnnoreka LJOK
JIaBJICHHE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2{c4
46 Pemenne 3anau no teme "AtmocdepHoe
JnasjieHue"”
JlelicTBHE )KMAKOCTH H raza Ha
47 IIOrPYKEHHOE B HUX TEI0. ApXUMEI0BA bubmrorexa LIOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuiia
JlabopaTtopHas paboTta «OnpenencHne
48 BEITATKUBATOLIEH CHUITBL, JEHCTBYIONIEH bubmorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
Ha TeJIo, IOTPYKEHHOE B )KUAKOCTHY
JIaboparopHas pabora 1o reme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tejla buomnorexa [JOK
B BOJIe OT 00bEMa MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
JKHAKOCTD YacTH Tejay»
bubmmorexa I{JOK
50 [LmaBanne Ten 0 ,
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas paboTa
51 "KoncTpyupoBanne apeoMeTpa WK
KOHCTPYMPOBAHUE JIOAKH U
onpeAcseHue e€ rpy30noabEMHOCTH"
Pemtenmie 3agau mo temaM: «llnaBanmne
52 cysioB. BoznyxonnaBanuey, «/lapieHue rrbimgiexa HOE
YHOB. Y N https://m.edsoo.ru/ff0a3654
TBEP/BIX TEJ, )KMIKOCTEH U ra30B»
buomnotexa [JOK
53 Mexannueckas pabora
P https://m.edsoo.ru/ff0a3182
54 MomHoCcTE. EAWHUIILEI MOIITHOCTH buomnorexa [IJOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

Ypoxk-uccienopanue "Pacuér

https://m.edsoo.ru/ff0a3{82 _

55 MOIITHOCTH, pPa3BUBaeMOM MpH MoabEME 1
o JecTHHUIE"

6 IIpocTeie Mexanu3mbl. Poiuar.

. PaBHOBecue cui Ha peluare
KonTponbHas paboTa o Teme
«/laBlIleHHEe TBEPABIX TEN, KUIKOCTEH U

> ra3oe» / Beepoccuiickas npoepouHas
paborta
PeszepBHBIN ypok. PaboTa ¢ TekcTamu 1mo

58 TeMe «/laBiaeHne TBEPABIX TeM, bubmnotexa [JOK
KUAKOcTeH U razoBy» / Beepoccuiickas https://m.edsoo.ru/ff0adffe
MpoBepoUHas padora
Prryaru B TeXHUKe, OBITY U IPUPO/IE.

59 JlabopaTtopHas pabota «lccnenoBanue 0.5 RHOMOTSKR HOK_

. https://m.edsoo.ru/ff0ad78e
YCJIIOBUH paBHOBECHS pblYara»

60 Pemtenne 3agau mo Teme «YcIoBuS buomnorexa [JOK
paBHOBECHS phIYaray https://m.edsoo.ru/ff0a48a6
KoaddummenT monesnoro necteus
MexaHn3ma. Jlaboparopras pabota

61 . 0.5
«3mepenne KII]] naknonHOM
MIIOCKOCTH

6 Pewienue 3aga4 no reme "Pabora, bubanorexa [JOK
MoutHocTs, KTT/I" https://m.edsoo.ru/ff0adc48

63 Mexanuueckas dHeprust. Kunernueckas bubnnorexa [JOK
M IIOTEHLMAJIbHAS DHEPIUS https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEeHWS MEXaHWUeCKOH bubmotexa [TOK
SHEPTUHN hittps://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

YPOK-IKCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE ONPENEIEHHE
65 M3MEHEHUS KHHETHYECKOH 1
MOTEHLIMATBHON YHEPTHH NIPH
CKaTBIBaHHMHM TeJa 110 HAKIIOHHOW

IJIocKkocTH"

66 KonTponbHas pabota no Teme «Pabota
M MOIITHOCTb. DHEPTUD»

67 PesepBHblil ypok. Pabora ¢ Tekcramu 1o

TeMe "MexaHnyeckoe ABuKeHue"

PezepBHBIN ypok. PaboTta ¢ TekcTamu 1mo

68
TeMe "Pabota. MomiHocTh. DHeprus”

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0adeec6

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoangecTBO 4acos JNeKTPOHHbIE
Ne Hara HudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuyeckue p
n/n Bcero u3y4veHusi | oOpasoBaTelbHble
padoThI padoThI
pecypcbl
OCHOBHBIE MOJIOKEHHUS MOJIEKYIISIPHO-
. bu6mmnorexa [JOK
1 KHHETHYECKON TEOPHH U UX ONBITHBIC 1 _
https://m.edsoo.ru/ff0a5256
MOATBEPXKACHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEPAOTO, KUIKOIO U 1 bubmmoreka LIOK
ra3000pa3HOro COCTOSHUI BelllecTBa https://m.edsoo.ru/ff0a540e
4 BxoaHas KoHTpoabHas paboTa 1
bu6nmnorexa [JOK
5 Kpucrammueckue u aMopdHEIe Tella 1
P PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHWe W KanUJUIIPHOCTb. 1 bubmotexa [TOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 Tennoroe pacuMpeHe W CxKaTHE 1 BHbimoicka HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBS3b TeMITepaTypHI CO
8 CKOPOCTHIO TETUIOBOTO JIBHIKCHHS 1
JaCTHIL
9 BryTpennss sneprus. CriocoOst . bubmmoreka LIOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
bu6nmnorexa [JOK
10 Bupae! reronepenauu 1 a ,
https://m.edsoo.ru/ff0a6412
Ypok-xoHdpepenuus "IIpakrnyueckoe
P fep P N bu6nnorexa [JOK
11 HCIIOJIb30BAHUE TCILUIOBBIX CBOMCTB 1 1

BCIICCTB U MATCPUAJIIOB B ICIIAX

https://m.edsoo.ru/ff0a65¢0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus"

12 KoanuecTBo TeIIOTEL. Y AelIbHAS bubmnotexa [JOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OalaHca. bubmmnoreka LJOK
TennooOMeH M TemIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHas pabdora "Vccnegopanue

14 SIBJICHUS TETIOOOMEHA MPH bubimoreka LIOK
CMELIMBAHUU XOJIOMAHOM U ropsyeit https://m.edsoo.ru/ff0a6a9s
BOJBI"
Pacuer konuvecTBa TEIIOTHI,

15 HeoOX0JUMOro [JIsl HATPEBaHUS Tea U
BBIICIISIEMOTO UM IIPH OXJIAXKACHUH

16 JlabopaTtopHas paboTta "OnpeneneHue bubmmnoreka LJOK
YAENbHOM TEIJIOEMKOCTH BelecTBa " https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUINBA. Y JeNbHas TEIUIoTa bubmorexa [TOK
CropaHus https://m.edsoo.ru/ff0a7b5a
InaBneHne  oTREpAECBaHNE

18 KpHUCTAJUIMYECKHUX Tell. Y IeanHast RFOTVSICKA HOK_

https://m.edsoo.ru/ff0a71d2

TETJI0Ta TUTaBIEHUS

19 JlabopaTtopHas paboTta "OnpeneneHne bubmmnoreka LJOK
yIAETLHON TEMIOTHI TUIaBIeHNS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [lapooGpazoBanue 1 KOHACHCALMSL. bu6nnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Ynearnas Temiora

71 nmapooOpa3zoBaHUs W KOHEHCAINH. bu6nnorexa [JOK
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS

2 BraxxnocTs BO3myXxa. JlabopaTopHas bubmmnoreka LJOK
pabora "OnpeneneHne OTHOCHTEIIBHON https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BJIAKHOCTH BO3/1yxa"

23

24

Pemrenne 3alav Ha OIIPCACIICHHUC
BJIAJKHOCTH BO3yXa

[IpyHIMITBI paGOTHI TETIOBBIX

neurateneif. [laposas TypOHHa.
JIBUraTens BHYTPEHHETO CTOPAHUS

25

26

KIIJ Tennoporo agsurarens. TemaoBkie
JIBUTAaTEJIN U 3aIlUTa OKpYy>Karomei’
cpenasl

3aKOH COXPaHEHUs U IPEBPALLCHUS
SHEPI'HH B TEILIOBBIX MpOLEccax

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0a7¢7¢

27

28

29

[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo
TeMme "TemnnoBble ABIeHus. M3MeHeHHe
arperaTHblX COCTOSIHMH BelecTsa'
KonTponbHasd paboTa 1mo Teme
"TemnoBele aBlIeHUA. M3MeHeHHEe
arperaTHBIX COCTOSTHUH BellecTBa"

DnexTpuzaiug Ten. /[Ba pona
DICKTPUUECCKHX 3apAIOB

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0a83{2

bu6mnotexa [IOK
https://m.edsoo.ru/ff0a86ae

30

31

Ypok-uccnenosanue "InekTpU3anuns
Tel WHIYKIUEH 1 TpH
COTTPHUKOCHOBEHUH"
Bzanmopaeicreue 3apsyKeHHBIX TEIL.
3akoH Kynona

bu6mmnorexa [JOK
bttps://m.edsoo.ru/ff0a87e4

32

33

DnekTpuueckoe none. HampskeHHOCTh
IeKTprUeckoro nofs. [lpuHuun
CYNEPIO3ULHMHU NIEKTPUUECKHX TTOJEeH

HocuTenn »IekTpuuecknx 3apsios.
DneMeHTapHbIH 3apsa. CTpoeHue aTomMa

buomnotexa [JOK
https://m.edsoo.ru/ff0a8ala



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 [IpoBOAHMKHN U AMDIEKTPUKH. 3aKOH bubimoreka LIOK
COXpPaHEHUS DIEKTPUUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pelienue 3a1a4 Ha NpUMEHEHHE CBONCTB bu6mmoreka [TOK
DJIEKTPUUECKHUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUHECKHH TOK, YCIIOBHS €T0

36 cyiecTBoBanud. UcTOUHUKH bubmorexa LOK

y ) https://m.edsoo.ru/ff0a95a4
3JEKTPUIECKOTO TOKA

37 JlelicTBHA SIEKTPUUECKOTO TOKa Bifp/uorexa HOK

P https://m.edsoo.ru/ff0a96b2
Ypok-uccnegopanue "JlelicTBre

38 3JIEKTPUUECKOTO MOJIS Ha MPOBOTHUKH H 1
JTHAIEKTPUKHA"

39 DIEeKTPUUECKHUH TOK B MeTaJLIax, bubmmoreka LIOK
AKUJIKOCTAX M razax https://m.edsoo.ru/ff0a9838

40 DaekTpuUecKas Menb ¥ ¢€ COCTaBHBIE
JacTH
Cwuna Toxka. JlabopaTtopHas paboTa
" bubmnoteka [JOK

41 W3zMepeHne u perymupoBaHUE CHITBI 0.5 ,

" bttps://m.edsoo.ru/ff0a8bd6
TOKa
DIeKTpUUIECKOE HATPSKEHHUE.

4 Boast™merp. JlaGopatopHas paboTa 0.5 bubmmotexa [TOK
"M3MepeHue U PEryIMpoBaHHe ' https://m.edsoo.ru/ff0a%¢14
HanpspKeHus"

43 ConpoTHRiIeHNE TPOBOAHWKA. Y AENTBHOE bubmorexa [TOK
COIIPOTHUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBHCHMOCTH

44 3JIEKTPUUECKOTO COMPOTHBICHUS . bubmmnoreka LJOK

MTPOBOJHHKA OT €T0 [UTUHBI, MO
TIOTIEPEYHOTO CEUEHUS U Mareprana”

https://m.edsoo.ru/ff0aa738



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

3aBUCUMOCTD CUJIbI TOKA OT

45 HanpsbkeHud. 3akoH OMa 1S yJacTka bubmmorexa HOK_
https://m.edsoo.ru/ff0aa44a
LEenH
JlaboparopHas pabdora "Vccnegopanue
46 3aBHCHUMOCTH CHJIbI TOKA, HAYLIETO bubnnoreka LJOK
Yepes PEUCTOP, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ncTopa U HalpsHKeHHs Ha pesncTope”
47 [locnenoBarenbHoOE M NapaJIEIbHOE
CO€/IMHEHHMSI IIPOBOJHUKOB
JlabopaTtopHas padota "lIpoBepka
43 MpaBHIIA CIOKEHHS HAIPSKEHUH TTPH bubmmnoreka LJOK
MoCTIe0BaTeIbHOM COETMHEHNH IBYX https://m.edsoo.ru/ff0aaady
pe3ucropos”
JlabopaTtopHas padora "lIpoBepka
49 MpaBUiIa AL CUITBI TOKA MPH bubmmnoreka LJOK
napajuIeTbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3UcTOpoORB"
Penienne 3aiayd Ha MpUMEHEHNE 3aKOHA
50 OMa 71 pa3IM4HOro COeAMHEHUS RHDIMOTSKA HOK_
https://m.edsoo.ru/ff0aat8a
MPOBOIHUKOB
51 PaboTa ¥ MOIITHOCTH DIIEKTPHUECKOTO buommoTexa [IJOK
Toka. 3akoH Jlxoynsg-JIleHna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "OnpenelieHue
52 pa60TpH I/Ilpi/[OH_UfOCTI/I SHCKTf)quCKOFO bubmmorexa L[OK,
. https://m.edsoo.ru/ff0ab3e0
TOKa
DJexTpuUecKue Uenu U NOTpednTenn
53 IIEKTPUUECKOH SHEPTUU B OBITY. bubmmorexa [IOK

Kopotkoe 3ambikanne

https://m.edsoo.ru/ff0ab660

54

IlocTosnnabIe Mar HHTBI, UX



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

B3auUMoOJIeHCTBHE

Ypok-uccnenopanue "lM3zydenne nonei

bu6mmnorexa [JOK

55 1 :
IIOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe noje. MaruutTHoe nosne

bu6mmorexa [JOK
56 3eMIIH B €To 3Ha4YeHUe I )KU3HU Ha ,
https://m.edsoo.ru/ff0acOba
3emue
[loaroroBka kK KOHTPOJILHOM paboTe o
TeMe "DNeKTpHUECKUE 3aps/Ibl.
bu6mmnorexa [JOK
57 3apsKeHHBIE Tella U UX ,
. . https://m.edsoo.ru/ff0abd2c
B3auMoAeHCTBUSA. [loCTOSHHBIH
3NEKTPAYECKHI TOK"
KonTponbhas pabota no teme
"DNeKTpUUECcKUE 3apsAabl. 3apsyKCHHBIS

58 9 bu6mmnorexa [JOK
TeNa U UX B3aUMOJEHCTBHUA. _

g e https://m.edsoo.rw/ff0abeal
[locTosHHBIH MekTpUieckuit Tok" /
Bcepoccuiickas mpoBepouHas paboTa
PeszeprHbIil ypok. PaboTta ¢ TekcTamu 1o

59 TeMme "[IOCTOAHHBIN DAEKTPHUECKUH brubmorexa [TOK
Tok" / Beepoccuiickas mpoBepoyuHas https://m.edsoo.ru/ff0acdc6
paborta
OneIT Dpcrena. MaruuTHoe nojie

buomnoTexa [IOK
60 3JIEKTpUYECKOTO Toka MarHuTHOE ToJjie ,
https://m.edsoo.ru/ff0ac1d2
KaTyLIKH C TOKOM
ITpuMeHeHNe YIEKTPOMArHuTOR B

61 TexHuke. Jlaboparopras pabota 0.5 bubnmnoreka LJOK
"N3yveHne neiicTBUSI MAarHUTHOTO TIOJS ' https://m.edsoo.ru/ff0ac74a
Ha TTPOBOTHUK C TOKOM"

6 DIeKTPOABUTaTElb IOCTOSIHHOTO TOKA. bu6mmorexa [JOK

Hcnons3oBaHue >lekTpoaBUTaTENEH B

hitps://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHcnopre. JlabopaTopHas paboTa
"KoHcTpynpoBaHue U H3yueHue paboThI
DJIEKTPOABUTATENA"

Onbitel Mapasaest. 3akoH
DJIEKTPOMArHUTHON MHAYKLUMH. |IpaBuiio
Jlentia

64

65

Dnextporenepatop. CriocoObl
HOJTYYEHHSI NIEKTPUUECKOH DPHEPIHH.
DIIeKTPOCTAaHLMHU HA BO3OOHOBJISIEMBIX
HCTOYHHMKAX SHEPIUU

[loaroToBka K KOHTPOIBHON paboTe Mo
TeMe "DIEeKTPUUECKHE U MAaTrHUTHbIE
ABJIECHUS"

66

67

68

KonTponbHas paboTa o Teme
"INeKTpHUYEeCKHE U MarHUTHEIE
ABJICHUA"

PesepBHEIil ypok. PaboTta ¢ TekcTamMu 1o
TeMe "TernoBkle ABICHUS"

PeszeprHbIif ypok. PaboTta ¢ TekcTamu 1o
Teme "MarauTHeie IBIeHUA"

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0acb 14

buomnorexa [JOK
https://m.edsoo.ru/ff0accSe

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

14.5



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

9 KUIIACC

Koau4vecTBOo 4acoB JNeKTPOHHBbIE
°
Jlj;-n Tewma ypoka Bcero Koutpoabusre | Ipakrueckue i[:;:EHHH :)Ig]()]:ll;?)l:i:feﬂbﬂble
padoThI padoThI pecypeb

) MexaHn4eckoe IBH>KEHHE. )
MarepuanbHas Touka

) Cucrema orcuera. OTHOCHTEIILHOCTD ) bubnnorexa [JOK
MEXAHNYECKOTO ABMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE IpsIMOJIMHEHHOE 1 bubmmoreka LIOK
JBMKEHHUE https://m.edsoo.ru/ff0ad19a

4 BxomHas KoHTpoabHas paboTa 1

5 [IpamosinHEHOE PAaBHOYCKOPEHHOE : bubmmoreka [LIOK
JIBWKEHUE. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CxopocTh MPAMONHHEITHOTO

6 PaBHOYCKOPEHHOTO JIBWKEHUS. | paduk 1
CKOPOCTH
JlaGopartopHas padora "OnpeneieHue

7 YCKO‘;)GHI/I;[I) TCJ'IE;[,) npu ‘paBHOI})fCKO‘peHHOM 1 1 bubmmorexa L[OK_

. " https://m.edsoo.ru/ff0adb 18

JOBUKEHUH MO HAKIIOHHOM TTIOCKOCTH

Q CeobopgHoe nageHue tei. OnbiThbl )
lanunes
ParHOMEpHOE ABMXKEHNE TIO

9 okpyxkHocTH. [leproa n vactoTa : bubnnoreka [JOK
oOparenus. JInnelHas v yriioBas https://m.edsoo.ru/ft0ac176
CKOPOCTH

10 [lenTpocTpeMuTENLHOE YCKOPEHHE 1

11 [lepBbiit 3akon HbtoToHa. BekTop cuibl 1 bubmmnoreka LJOK



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

https://m.edsoo.ru/ff0ac612

12 Bropoii 3akon HeroToHa. bubnumoreka [LIOK
PaBHopelcTByIOIIAS cHla https://m.edsoo.ru/fflae72a
13 Tperuii 3akoH Hetorona. Cynepnosuuus bubmuoreka [TOK
CHII https://m.edsoo.ru/fflaec982
14 Penienue 3aga4 Ha MpUMEHEHHNE 3aKOHOB bubnmnoreka [JOK
HrroTona https://m.edsoo.ru/fflaeb6c
bubnmmorexka [JOK
15 C .3 r
YR TOEEE SEROR Sy https://m.edsoo.ru/ff0acca2
16 Pemenne 3anau o teme «Cuna
YIOPYTOCTH»
17 JIaboparopHas pabora «OnpeaeneHue bubmmoreka LIOK
JKECTKOCTH TPYKHHBD https://m.edsoo.ru/ft0ace28
bubmmnotexa [JOK
18 C
Ta Tpent https://m.edsoo.ru/ff0af738
19 Pemenne 3agayd nmo teme «Cuiia TpEHHS brbmioneica HOK
g P https://m.edsoo.ru/tff0afa26
20 JlabopaTtopHas paboTta "OnpeneneHne bubnmnoreka LIOK
KoadHIIHEeHTa TPEHUS CKOTBXKEHNS " https://m.edsoo.ru/ff0af8be
Pemrenne 3agau mo teMe "3aKOHBI
bubmmnoteka [JOK
21 Hrrotona. Cuna ynpyroct. Cuna ,
. https://m.edsoo.rw/fflafb8e
TpEHNS
Cua TSDKEeCTH M 3aKOH BCEMHUPHOTO
bubnmnotexa [JOK
22 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO ,
https://m.edsoo.ru/ff0af044
NENEE
VYpok-koHpepenims "JIBmkeHne Ten
23 BOKPYT IpaBUTAIIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktukn”
24 Pemtenne 3agau mo Teme "Cuia TaxecTH bubmmotexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

M 3aKOH BCEMHUPHOI'O TAIOTEHUS"

HCpBaﬂ KOCMHUYCCKAA CKOPOCTD.

https://m.edsoo.ru/ft0af5{g
bubmmnotexa [JOK

25 :
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MaTepHallbHOW TOUKH.

AOconoTHO TBEpIOE Tello. PaBHOBecHe
N o bubmmnorexa [JOK
26 TBEPAOTO TeNa ¢ 3aKpeIUIEHHON OChIO _
https://m.edsoo.ru/ff0afe36
BpalieHusl. MoMeHT cuibl. LleHTp
TSHKECTH
PaBHOBecue MaTepHallbHOW TOYKH.
AOconoTHO TBEpIOE Tello. PaBHOBecHe

27 TBEPAOTO TeNa ¢ 3aKpeIUIEHHON OChIO
BpanieHusl. MoMeHT cwthl. L{eHTp
TSHKECTH

73 Pemienue 3aga4d mo teMe "MOMEHT CHIIBL. bubnnorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroToBKa K KOHTPOJILHON paboTe 1Mo

" bubomorexa [TOK

29 TeMme "Mexanuueckoe IBUKEHHE. .

. . https://m.edsoo.ru/tt0b0408
BzanmogeiictBue Ten
KonTponsHas paboTa o Teme
" bubnmnoreka LJOK

30 Mexannveckoe TBHXEHUE. .

. \ https://m.edsoo.ru/ff0b06ec
BzanmogeiicTeue Ten
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
bub6nmmorexa [JOK

31 COXpaHEHHUs UMILYJIbCa. YIIPYroe U ,

. https://m.edsoo.ru/ff0b07fa
HEyTpyroe B3anMoeiicTBHe

1 Pentenue 3anay no reme "3akoun bubnmmotexa [JOK
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c

1 Ypok-koHpepeHns "PeakTHBHOE
IBWKEHUE B IPUPOJE U TEXHUKE"

34 Mexanudeckasi paboTa U MOILIHOCTb bubnmmorexa [JOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

PaboTta cuitbl TSXKECTH, CHIIBI YIIPYTOCTH

https://m.edsoo.ru/ff0b0ag84
bubmmorexka [JOK

35 U CHIIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JIaboparopHas pabora «OnpeaeneHue
36 paboThI CHIIBI TPEHUS ITPU PABHOMEPHOM
JBHUKEHUH TeNa 110 FOPU30HTAILHOMN
IMOBEPXHOCTH»
37 CBsI3b DHEPTUH U PAOOTHI.
[loreHumanbHas >HEPrust
33 Kunernueckas >Heprus. TeopeMa o bubnnorexa [JOK
KHHETHYECKON HEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs DHEPIUU B MEXAHUKE
40 JlabopaTtopHas paboTta «/3yueHne bubnmnoreka LIOK
3aKOHA COXPAaHEHUA YHEPTUN» https://m.edsoo.ru/ff0bl2fe
A1 KonebaTenpHOE TBHKEHHE U €T0 bubnmnotexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ft0b1858
47 3aTyxatommne kojicbanus. BeIHYKICHHEBIS bubnmnoreka LJOK
koniebanus. Pe3oHaHc https://m.edsoo.ru/ff0b20£0
43 MaremaTHYeCcKUI U IPYKUHHBIA
MasTHUKH
VYpok-uccnenosanne «3aBUCHMOCTh
44 nepuoaa konebanui oT KecTKOCTH RHOMIORCIA HOK,
https://m.edsoo.ru/ff0b197a
MPY>KHHBI U MACChI IPy3a»
45 [Tpewparltenne YHEPTHUH TIPH
MEXaHWYIECKUX KOJICOaHNIX
JlaGoparopHas padora «OnpeneiieHue
46 LIaCTOI”)[‘BI npneprfo;[a Kone6aznﬁ bubnorexa HOK,
https://m.edsoo.ru/ff0blaec
MPYKWHHOTO MasTHUKa»
47 JIabopatopHas pabota «lIpoBepka bubnmnoreka LJOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

HE3aBHCHMOCTH NEPHo/ia KoJleOaHmit
rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexaunveckue Boanbel. CBOHWCTBaA

https://m.edsoo.ru/ff0b197a

bub6moreka [JOK

Hcnonn3oBanne DJICKTPOMAIrHUTHBIX

48 MEXaHU4ECKHX BOJIH. [IponosbHbie 1 ,
B — https://m.edsoo.ru/ff0b2 1 fe
Ypok-koHpepeHnd "MexaHHIecKHe

49 BOJIHBI B TBEpOM Teue. CelicMuueckue
BOJIHBI"

50 3ByK. PacnipocTpaHeHne U oTpakeHHE
3BYyKa

5] Ypok-uccnenopanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

5) ['poMKkoOCTb 3ByKa U BHICOTA TOHA.

AKyCTHUYECKHWI pe30HaHC

53 Ypok-koHpepeHIMs "YIbTpa3ByK U bubomorexa [TOK
HH(pPa3BYK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IToaroToBka kK KOHTPOJILHOMN paboTe MO

54 TeMe "3aKoHBI COXpaHECHMS. E‘;:fs?/?;fc}l(sic];[g}:mb%fo
MexaHnueckue KoneGaHus U BOJIHBI" — '
KonTtponsras paboTa o Teme "3akoHBI

55 coxpaHeHWs. MexaHuveckne Kojaebanus
W BOJIHEI"

56 DIEeKTPOMArHUTHOE IOJIE. bubmmoreka LIOK
DIIEKTPOMArHUTHEBIC BOJHEI https://m.edsoo.ru/ff0b2abe

57 CaolicTBa DIEKTPOMarHUTHBIX BOJIH
Ypox-koupepenims "llkama

58 3JEKTPOMArHUTHEIX BOJTH. bubamorexa LIOK

https://m.edsoo.ru/tt0b2{ec6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BOJIH JUIsL COTOBOM cBs3U"

Ypok-uccnenopanue "l3yueHne cBONCTB

bubmmnoreka [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IOMOLIBIO 1 _
5 P " https://m.edsoo.ru/ff0b2¢6¢
MOOMIBHOTO TenedoHa
Peuienue 3amau Ha onpeeraecHue
60 YacTOTHI M NJIUHBI IIEKTPOMAarHUTHON
BOJIHBI
DIeKTpoMarHuTHas MPUPOJAA CBETA. Eu6 10K
. nonoreka
61 CxopocTh cBeTa. BogHOBEIE CBOMCTBa ,
https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuxku ceera. lIpsamonuneitnoe Eu6 10K
nonMoTeKa
62 pacipocTpaHEeHHUE CBETa. 3aTMEHHUS ,
c T https://m.edsoo.ru/ff0b3658
onHUa U JIyHBI
3aKoH OTpa)k€HUs cBeTa. 3epKaia. o 1OK
nonMoTeKa
63 Penienne 3aga4 Ha MpMEHEHNE 3aK0Ha ,
https://m.edsoo.ru/ff0b38c4
OTpaXe€HUS CBETA
64 [IpenoMnenue cBeta. 3akoH bubmmnoreka LJOK
TIPEIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aca
ITorHOE BHYTpEHHEE OTPaXKEHUE CBETA. Br6 110K
nonnoTeka
65 Hcnons3oBaHne MOTHOTO BHYTPEHHETO _
https://m.edsoo.ru/ff0b3c5¢
OTPaXE€HHUS B ONTHYECKUX CBETOBOJAX
JIabopatopHas pabdota "Mccneqoranve
66 3aBUCHMOCTH yTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJIa NaJICHUs Ha
rpasuue "Bo3ayx-crexio""
Ypok-koupepenims "Hcnonp3oranne
67 TTOJTHOTO BHYTPEHHETO OTPaKEeHMWSI:
CBETOBOJIEI, ONITHKOBOJIOKOHHAS CBA3E"
68 JInH3el. OnTHYECKas cUJla JTUH3BI bub6mmorexa [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

https://m.edsoo.ru/ff0b3{2¢
bubmmorexa [JOK

69 IT 0 i
OCTPOEHUE U300PAKEHUH B TMH3aX hitps:/m.cdsoo.rw/fib4dda
JIabopatopHas pabdota "Onpenenenue
70 ¢dox EHOFE aCETOSIHI/ISI U O?'[Ti[{quKOﬁ bubmmorexa [IOK
y p . . https://m.edsoo.ru/ff0b4206
CHIIBI coOMparoleil IMH3BI
7 Ypok-koHpepernus "OnTruueckue bubnmoreka LIOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bub OK
72 I'na3 xak ontuueckas cucrema. 3peHue nbnnorexa 11 ,
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpeperuus "JledexTsl 3peHus.
Kak coxpanurs 3peHue”
PaznoxxeHne Genoro ceeta B CIEKTP.
bubnmmnoteka [JOK
74 Omnertel HetoToHa. CnoxeHne ,
https://m.edsoo.ruw/ff0c0f4c
CTIEKTpaJILHBIX IBETOB. [{ucmepcus cBeTa
JlabopaTtopHas padoTta "ONBITHI IO
75 Pa3oKEHUIO OENIOTo CBeTa B CIEKTP U bubmorexa [TOK
BOCIIPUATHIO LIBETA MMPEAMETOB TIPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOIEHUH Yepe3 IIBETOBBIE PHIBTPHI"
Ypoxk-nipakTukym "BoiHOBBIE CBOICTBA
76 CBeTa: IUcIepcus, HHTephepeHIus u
audpaxus”
77 OmnerTel Pesepdopaa v muranerapHas bubomorexa [TOK
MOJleTbh aToMa https://m.edsoo.xru/ff0c12a8
78 Iloctynatel bopa. Moneins aroma bopa
79 HcnyckaHnne w NorJIonieHNe cReTa bubnmnotexa [JOK
atomoM. KBanThbl. JIuHeluaThie crieKTpbl https://m.edsoo.ru/ff0c144¢
20 Ypoxk-npaktuky™m "Habmronenne bubnnoreka LJOK

CTIEKTPOB UCITYCKaHUS"

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

bubmmorexa [JOK

81 PajoakTHBHOCTS H e& BHIkI https://m.edsoo.ru/ff0c1672

%) Ctpoenne aTomMHoro saapa. HykinoHHas bubnnoreka LJOK
MoJelb https://m.edsoo.ruw/ff0c18ac

83 PannoakTuBHEIE TpeBpaliieHus. F3oTomnb bubmnorexa HOK,

https://m.edsoo.ru/ff0clal4

24 Pemienue 3agad no teme: bubanorexa [JOK
"PaguoakruBHbIE IpeBpallieHus"” https://m.edsoo.ru/ff0c1bda

85 Ilepuon nonypacnana
Ypok-xoHpepeHng "PagnoakTHBHEIE

86 HfﬂyquHj) Bpr[pHpo;[e, MEJIMITHHE, bubmmorexa HOK,

" https://m.edsoo.ru/ff0c2126
TEXHUKE

g7 AnepHble peakuuu. 3aKOHbl COXPaHEHUS bubmmoreka LIOK
3apsiA0BOIO U MACCOBOI'O YHCEN https:/m.edsoo.xru/ff0clcS8

28 DHeprus cBI3M aTOMHBIX sep. CBA3b bubnmnoreka LIOK
Macchl ¥ SJHEPTHHN https://m.edsoo.ru/ff0c1d7a

29 Pentenne 3agau mo teme "AnepHeie
peakun"

90 Peaxunu cuHTe3a W AeNeHNd sSAep. bubomorexa [TOK
Uctounnkm sHeprum ColHIIA W 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenud " nepHas

91 sHepreTHka. J[eHCcTBUS paTHOaKTHBHBIX
W3ITYIEHWI Ha KUBBIC OPTaHNU3MBI"

[loaroroBka k KOHTPOJILHOM paboTe no

9 TeMe "DIEKTPOMAarHuTHOE IOJIE. bubmmoreka LIOK
DJeKTpOMarHuTHbIE BOJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBIICHUS"

93 KonTponbhas pabota no reme

"JNEKTPOMArHUTHOE IOJIE.



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

94

95

96

97

98

99

100

101

102

DneKTpoMarHuTHbie BOJHbL. KBaHTOBBIE
ABIIeHusa"

[loBTOpeHue, obobdIIeHuE.
JIaboparopHbie pabOThI IO KypCy
"B3aumopeiicreue tei"

IToBTOpEeHHE, 0000IIEHNE. Permenne
PACUYECTHBIX M KaYECTBEHHBIX 3a7a4 10
teme "TeruoBele npouecchr”

[ToBTOpeHHE, 0600IIEHNE. Pemmenne
pacyueTHBIX ¥ Ka4eCTBEHHBIX 3a/a4 1o
teme "KI1J] TemioBeIX gBuratenei”

[loBTOpeHnue, obobuIeHuE. PelieHne
pacueTHBIX ¥ Ka4eCTBEHHBIX 3a/1ad 10
teme "KIIJ] anekTpoycTaHoBOK"
ITorTOpenue, obobdIIeHNE.
JlabopaTopHEIe pabOTHI TTO KYPCY

"CBeTOBEIE ABIIEHUA"

[ToBTOpeHME, 0600MIEHNE. PaboTa ¢
TEKCTAMH IO TeMe "3aKOHEI COXpPaHESHUS
B MexaHnke"

[ToBTOpeHME, 0600MIEHNE. PaboTa ¢

TekcTamu 110 Teme "Konebanug U BOJIHbL"

ITosTOpeHme, 0600MIEHNE. PaboTa ¢
TekcTaMH 110 Teme "CBeTroBble sIBJACHUA"
ITosTOpeHme, 0600mIEHNE. PaboTa ¢
TekcTaM¥u 110 Teme "KBanToBag n
saepHas ¢puznka”

OBIIEE KOJMYECTBO UACOB I10
[IPOIPAMME

102

27

bubmmnoteka [JOK
https://m.edsoo.ru/ff0c245a

bubmmnotexa [JOK
https://m.edsoo.ru/ff0c2572

bubmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bubmmoreka [JOK
https://m.edsoo.ru/tt0c2b30

bubmmoteka [JOK
https://m.edsoo.ru/ft0c2¢52

bubmmoteka [JOK
https://m.edsoo.ru/ff0c2d6a

bubmnotexa [JOK
https://m.edsoo.ru/ff0c2e82

bubnmnotexa [JOK

https://m.edsoo.ru/tt0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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NPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHON OBPA3OBATEJIbHOM
IHPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

7 KIIACC
Koz IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI OCBOEHHs OCHOBHOI 00pa3oBaTeIbHOIl MPOrpaMMbl OCHOBHOTO
HPOBEPITEMOTO o011ero o0pa3oBaHus
pe3yabTarta
1.1 HCTIONTB30BATh H3YUYEeHHBIE TIOHATHS
- pa3TUyuaTh SBICHUS IO OMHMCAHWIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OITBITOB, JEMOHCTPHUPYIOIINX TaHHOE
' ¢du3mHeckoe IBICHUE
pacmo3HaBaTh TPOSBICHHUE W3YUYEHHBIX (PU3NYECKHX SBICHHH B OKpY)KAaloOIleM MHpe, B TOM 4HCIe (u3mueckne
1.3 ABJICHHS B MPHPOJE, MPU ITOM IEPEBOIUTH MPAKTHUECKYIO 3aJauy B YUeOHYIO, BBIACIATH CYILECTBEHHBIE CBOMCTBA
(mpu3Haky) PpU3NUEeCKNX ABICHUI
OITUCHIBATh M3YYECHHBIE CBOMCTBa Tel M (U3NUESCKUE SBICHHS, MCIONB3YS (PpU3MUecKHe BEIWUIHHBI, TIPH OMHACAHUH
14 MPaBUIBHO TPAKTOBATH (U3UUECKHH CMBICI HCIONB3YEMBIX BEIHYHH, WX OOO3HAUCHHS W eIWHHUIEl (PH3MUSCKHX
' BEJIMYHH, HAXOOUTH (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PH3NUYECKYIO BEIMUHHY C IPYTHMH BEIHYHHAMH, CTPOHTH
rpagpuKy N3yHIeHHBIX 3aBUCUMOCTEH (PU3HIECKIX BETHINH
s XapaKTepHU30BaTh CBOMCTBa Tel, GU3NIECKUe SBICHUS U TPOIECCH], HCTIONB3YS H3yUeHHBIE 3aKOHBI, TIPH 3TOM J1aBaTh
' CIIOBECHYIO (pOpPMYIHPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMaTHIECKOE BRIpAKeHNE
OOBACHATH (U3UUECKUE SBICHHUS, TPOIECCH M CBOMCTBa Tel, B TOM YHCIEC W B KOHTEKCTE CHTYalWH IPaKTHKO-
1.6 OPHEHTHPOBAaHHOTO XapakTepa: BBISABIATh NPUUMHHO-CIEICTBEHHBIE CBS3M, CTPOUTh OOBsICHeHHMe U3 1 — 2

JJOTHYCCKHUX IIIaroB cC OHOpOﬁ Ha 1 — 2 HU3YUYCHHBIX CBOMCTBa (1)H3HLICCKI/IX HBHCHHﬁ, (1)H3HLICCKI/IX 3aKOHa MHJIHN




3aKOHOMCPHOCTH

1.7

pemaTh paCLIéTHLIC 3aJa44 B 1-2 HCﬁCTBHH, HCIIOJIB3YA 3aKOHBI U (1)OpMy.]'ILI, CBA3BIBAIOIIHC (1)H3HLICCKI/IC BCIINYHHEIL:
Ha OCHOBC aHaJIM3a YCJIOBHUA 3a1aYN 3alTUCBIBATH KPAaTKOC YCIIOBUE, TIOACTABIIATH (1)H3HLICCKI/IC BCIINMYHHEI B (1)OpMy.]'ILI
H TIIPpOBOINTH paCLIéTLI, HaxOOUTh CIIPABOYHBIC HOaHHBIC, HCO6XO,Z[I/IMLIC I pelICeHUd 3ala4d, OLCHUBATH

PEAIUCTUIHOCTD HOJ'IyLICHHOI\/'I (1)H3HLICCKOI\;I BCIINMYHHBI

1.8

pacro3HaBaTh MpoOJIEMbI, KOTOPBIE MOKHO PEIINTh NMPH MOMOILHK (PU3MUECKHUX METOMOB, B ONMMCAHUN HCCIIEAOBAaHUS
BBIIENATE TPOBEpIeMOe TPEANONOKEeHHE (THUIOTe3Y), Pa3Nu4aTe M HHTEPIPETHPOBATh IONYHYEHHBIH pe3yibTar,

HaxXoauTh OIIIMOKH B XOM¢ OIIbITa, ACJIaTh BEIBOABI ITO €TO pE3YJIbTaTaM

1.9

MPOBOIUTH OIBITHl 1O HAOMIOACHHIO (U3NYECKUX SBICHUH MM (PU3MUECKHUX CBOHCTB Tell: (OpMyTHUpOBaTh
poBepsIeMble TIPEANONOKEHNS, COOMPaTh YCTAaHOBKY M3 MPEINTOKEHHOTO 00OpYOBaHUs, 3alUCHIBATh X0/ OMNbITa U

(hopMyIHpPOBaTh BEIBOIBI

1.10

BBIIIOJHATL IIPAMBIEC U3MEPCHHUA € HCIIOJIL30BAHNUEM aHaJIOT'OBBIX M I_[I/I(prBLIX HpI/I60pOB, 3aIlIMChIBAThL ITOKa3aHMA

MpHOOPOB ¢ YUETOM 3aJaHHOH aOCOTIOTHOM MOTPEUIHOCTH H3MEPEHUH

1.11

IIPOBOANUTL HCCIECHOBAHHUC 3aBHCUMOCTH OHHOﬁ (1)H3HLICCKOI\/'I BCJINYHUHBI OT ,Z[pyTOI\/'I C HCIIOJIB30OBAHUEM NPAMBIX
HBMCpCHHﬁ, Y4acTBOBAaThH B TNIAHUPOBaHHUHA yLIC6HOFO HCCIICAOBaHUA, CO6I/IpaTB YCTAaHOBKY U BBIIIOJTHATH U3MCPEHUA,
ClIeayqa NpeajloKECHHOMY IUIAHY, (1)I/IKCI/IpOBaTB PEIYIBLTATHL HOqueHHOﬁ 3aBUCUMOCTH (1)H3HLICCKI/IX BCIWYHUH B BUJC

MPECATTOKKEHHBIX Ta6J'II/H_[ n Fpa(bI/IKOB, ACJIaTh BBIBOABI IO PE3YJIbTATAM UCCIICAOBAHUA

1.12

IIPpOBOANUTL KOCBCHHBLIC HU3MCPCHUA (1)H3HLICCKI/IX BCJIMYHMH, CICAyA HpCHHO)KCHHOﬁ HHCTPYKIUU: TIPHU BBITTIOJITHEHHUHN

I/IBMCpCHI/Iﬁ CO6I/IpaTB SKCIICPUMCHTAIIBHYIO YCTAHOBKY M BBIYHUCIIATH 3HAUCHUC HCKOMOH BETHUHHEI

1.13

coOmoaTh MpaBuila TEXHUKH O€30ITaCHOCTH MPHU padoTe ¢ TabopaTOpHEIM 000pYJ0BaHHEM

1.14

YKa3bIBaTh ITPHUHIMIIBI HCﬁCTBHH HpH60pOB U TCXHHYCCKHX YCTpOﬁCTB, XapaKTEPpU30BaATh TTPUHIIUIIBL HCﬁCTBHH
HU3YUYCHHBIX HpH60pOB U TCXHHYCCKHX YCTpOﬁCTB C TIOMOIIbKO HUX OIIMCAHUA, UCIIOJb3Yd 3HAHUA O CBOMCTBaxX

(1)H3HLICCKI/IX ABJICHHUH 1 HCO6XO,Z[I/IMLIC (1)H3HLICCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANTE NMPUMEPH] (HaXOAUTh MHPOPMALMIO O TIpUMepax) MPakTHUECKOTO UCTIONB30BaHUS (PH3NUECKUX 3HAHUH B




HOBCGHHCBHOﬁ KU3HHU 1A obecrieuennss 0e30MacHOCTH Ipnu O6paH_[CHI/II/I C an6opaMH n TCXHHYCCKHUMHU

YCTpOﬁCTBaMH, COXPAaHCHHUA 3T0POBBA U CO6J'IIO,Z[CHI/I}I HOPM SKOJIOTHYCCKOTO ITOBCACHHUA B OKPY)KaIOH_[Cﬁ cpeae

OCYUICCTBJIATH OT60p HCTOYHHUKOB I/IH(bOpMaI_[I/H/I B CCTH I/IHTCpHCT B COOTBCTCTBHUHM C 3aJaHHBIM IIOMCKOBBIM

1.16 3alpocoM, Ha OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CPaBHEHUS PA3NUYHBIX HCTOUHWKOB BBIIETATH WHGOPMAIHIO,
KOoTopas ABJseTcs MPOTHUBOPEUNBOM HIIH MOKET OBITh HETOCTOBEPHOM
HCIIONB30BaTh TPH BBHIMOJHEHUH YUEOHBIX 3aJlaHUil HayUYHOTOMYJSIPHYIO JUTepaTypy (PHU3MUecKoro cojepsKaHus,
1.17 CIIpaBOYHbIE MaTepHallbl, pecypchl ceTH MHTepHeT, BIafeTh NpuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, TpeoOpazoBaHus
HH(OPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO
cO3/1aBaTh COOCTBEHHBIC KpaTKHe NMHUCHMEHHBIE W YCTHBIE COOOILEHUS Ha OCHOBE 2 — 3 MCTOYHMKOB HMHQpOpMAINH
118 ($U3MUECKOTO colepXaHusA, B TOM UHcJe NMyONWYHO JellaTh KpaTKHe cooOILIeHHs O pe3yibTaTaX MPOEKTOB WIH
' y4eOHBIX HCCIEOBaHMWM, MPH 3TOM TIPaMOTHO MCIONB30BaTh HM3YUEHHBIH MOHATHHHBIN ammapaT Kypca (HU3HKH,
COTIPOBOKAATh BBICTYIUJICHHE Npe3eHTaIneil
MU BBHIMOJTHEHUH Y4YeOHBIX NMPOEKTOB M MCCIEIOBAHMM pachpeleNaTh OOS3aHHOCTH B TPYIIe B COOTBETCTBHUU C
1.19 TIOCTABJIEHHBEIMHY 3aJadaMi, CJIEIUTE 3a BRIIOITHEHHEM IIIaHa OeHCTBHH, aJeKBaTHO OLlEHHBAThL COOCTBEHHEIH BKJIaJ B
NeSTeILHOCTD TPYIIIbI, BEICTpAauBaTh KOMMYHHUKaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIIUX
8 KJIACC
Koa . .
IIpoBepsieMble IpeaMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOI 00pa30BaTe/ILHOIl MPOrpaMMbl OCHOBHOTO 0011ero
NMpoBepsIeMoOro
o0pa3zoBaHus
pe3yabTarTa
1.1 HCIIOJIB30BATH TIOHITHS
- pasnuyaTh SBIEHUS IO ONMHCAaHUIO HMX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIINX JaHHOE

(1)H3HLICCKOC SABJICHUC




1.3

pacrio3HaBaTh MPOSBICHNE H3YUEHHBIX (PU3NYECKUX SBICHUH B OKpY)KaloLIeM MUpPE, B TOM Uuciie (PU3HUIECKHE IBICHUS
B TPUPOJIE, IPH STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1auy B YHeOHYIO, BBIACTATH CYLIECTBEHHBIE CBOMCTBA (MTPU3HAKH )

(bU3NYECKUX SBICHUH

1.4

ONUCBHIBATh M3YYEHHBIE CBOMCTBAa Teld M (PU3MUECKHE SBICHUS, UCTONb3Yyd (PU3NUECKHE BETMYHHBI, TIPU OMHCAHUU
MPaBWIBHO TPAKTOBATh (PMIUUECKUI CMBICI MCIIONB3YEMBIX BETUIMH, 0003HAUSHHS M €ANHULIBI (PU3NUIECKHX BETHYHH,
HaXOANTh (OPMYINBI, CBA3BIBAIOIINE AaHHYIO (PU3MUECKYIO BETMUHHY C APYTMMH BEIHYMHAMH, CTPOMTH TIpadHKu

HU3YUYCHHBIX 3aBUCUMOCTEH (1)H3HLICCKI/IX BCIINYHNH

1.5

XapaKTCpU3OBaTh CBOMCTBa TCII, (1)H3HLICCKI/IC ABJICHUA W TPOLUECCCHI, UCTIONB3Yd N3YYUCHHBIC 3aKOHBI, TIPH 5TOM [daBaThb

CJIIOBECHYIO (1)OpMy.]'II/IpOBKy 3aKOHa U 3aIlMCBIBATH €0 MaTEMATHYCCKOC BBIPAKCHNEC

1.6

OODACHATH (1)H3HLICCKI/IC IIponEeCcCel " CBOMCTBA T¢I, B TOM YHCIC MW B KOHTCKCTC cm‘yaunﬁ IIPpaKTUKO-
OPHUCHTHPOBAHHOT'O XapaKTCpa: BBIABIATE MTPUINHHO-CIICACTBEHHBIC CBA3H, CTPOUTH 00BsACcHeHHe U3 1 — 2 JTIOTMYeCKUX

raroB € IIOMOIIBIO 1-2 HU3YUYCHHBIX CBOMCTBa (1)H3HLICCKI/IX HBHCHHﬁ, (1)H3HLICCKI/IX 3aKOHa WJIN 3aKOHOMEPHOCTH

1.7

pelaTh pacdETHBIC 3a/1a4uM B 2 — 3 AeHMcTBUS, HCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOLINE (PU3UUECKHE BETUUHMHEIL:
Ha OCHOBE aHallM3a YCIIOBHMs 3aJaul 3allMChIBaTh KPaTKOE YCIOBHE, BBIABIATH HEAOCTATOK JaHHBIX IS PELICHUS
3aJaud, BBIOMpPATh 3aKOHBl M (OPMYJBI, HEOOXOAMMBIE Il €€ peIlleHHs, NPOBOANTh pacuéThl M CpPaBHHUBATH

TIOJIYUCHHOC 3HAYCHHUC (1)H3HLICCKOI\/’I BCIWYHUHEI C U3BCCTHBIMHU JaHHBIMHU

1.8

PacCIiO3HABATL HpO6J'ICMLI, KOTOpPBIC MOXHO PCIINUTL IIPpH ITTOMOIIH (1)H3HLICCKI/IX MCETOHOB, HCIIOJILB3YyA OIIMCAHHNC
HCCICAOBAaHUA, BBIIACIATE IIPOBEPACMOC IIPCAIIOIOKECHNUEC, OLICHUBATH TIPABUIIBHOCTL TIIOpAAKa ITPOBEACHUA

HCCICOOBaHUA, ACJIAaTh BEIBOBI

1.9

MPOBOIUTH OMNBITHl O HAOMIOAEHNIO (U3NYECKHX SABICHHMH WM (U3HYECKHX CBOMCTB Tem: (OpMyTHpOBaTh
poBepsIeMble TPEATONOKEHNS, COOMPaTh YCTAHOBKY M3 NPEATOKEHHOTO OO0OpPYJOBaHHUS, ONMHCHIBATH XOJ OMbITA U

(hopMyIHpPOBaTh BEIBOIBI

1.10

BBIIIOJHATL TIPpAMBIC HU3MEPCHHUA € HCIHOJIB30BAHUEM aHaJIOT'OBBIX HpH60pOB n JaT4YHuKOB (1)H3HLICCKI/IX BCJIINYHMH,

CpaBHUBATh PE3YyJIbTATHl H3MEPEHUH C YUETOM 3aJaHHON aOCOMOTHON MOTPEIIHOCTH




1.11

IIPpOBOANUTL HCCICAOBAHUC 3aBHCHUMOCTH OHHOﬁ (1)H3HLICCKOI\/'I BCJINMYHMHEL OT ,Z[pyTOI\/'I C MHCIIOJIB30BAaHHUEM IIPAMBIX
HBMCpCHHﬁI TNTaHUPOBATh HCCIICNOBAHHUC, CO6I/IpaTB YCTAaHOBKY W BBIIIOJIHATE U3MEPCHUA, CICAYA TPECHIIOKCHHOMY
IJIany, (1)I/IKCI/IpOBaTB PEIYIBLTATHL HOqueHHOﬁ 3aBUCHMMOCTH B BHJC Ta6J'II/H_[ n Fpa(bI/IKOB, ACJIaTh BBIBOJBI IIO

PE3YyIbTaTaM HCCICOOBaHUA

1.12

IIPpOBOANUTL KOCBCHHBIC H3MEPCHUA (1)H3HLICCKI/IX BCIIMYHH: TUIAHUPOBATH HM3MCPCHUA, CO6I/IpaTB SKCIICPUMEHTAIIBHYIO

YCTaHOBKY, CIEAYA HpCHHO)KCHHOﬁ HHCTPYKIIMHU, U BRIYUCIATL 3HAUYCHUC BCIINYHNHEI

1.13

coOmoaTh MpaBuila TEXHUKH O€30ITaCHOCTH MPHU padoTe ¢ TabopaTOpHEIM 000pYJ0BaHHEM

1.14

XapaKTCPpU30BaTh IMMPHUHIIMIIEI HCﬁCTBHH HU3YUCHHBIX HpH60pOB 1 TCXHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OIIMCaHui,

HUCIIOJIL3YA 3HAHUA O CBOMCTBaxX (1)H3HLICCKI/IX SABJICHHUH U HCO6XO,Z[I/IMLIC (1)H3HLICCKI/IC 3aKOHOMCPHOCTH

1.15

PAacCIIO3HABATL ITPOCTBIC TEXHUYECKUC YCTpOﬁCTBa U U3MCPUTCEIILHBIC HpI/I60pH II0 ¢XEMaM H CXEMATUYHBIM PHUCYHKaM,
COCTABJIATH CXEMBI JICKTPUUCCKUX HCHCﬁ C TIOCJICAOBATCIIBHBIM U TTApaJINICJIbHBIM COCAUHECHUEM DJICMCHTOB, pa3jinvas

YCIIOBHBIC 0003HaUYeHH HIEMEHTOB SJIEKTPUUYCCKUX HCHCﬁ

1.16

MPHUBOANTE NMPUMEPH! (HaXOANTh WH(OPMALMIO O MPUMeEpax) NMPaKTHUECKOTO HCIONb30BaHUS (PU3NIECKUX 3HAaHUH B
MTOBCETHEBHOM JKM3HU AJs oOecneueHns1 0e30MacHOCTH TIPU OOpAIlleHHH ¢ MTPHOOpaMH U TEXHHUECKUMH YCTPOUCTBaMH,

COXPAaHCHHUA 300POBbA U CO6J'IIO,Z[CHI/I$I HOPM 5KOJIOTHYICCKOTO ITOBECACHHUA B OKPY)KaIOH_[Cﬁ cpeae

1.17

OCYHICCTBIIATL TTOUCK I/IH(bOpMaI_[I/H/I (1)H3HLICCKOFO COACPIKaHUA B CETH I/IHTCpHCT, Ha OCHOBC HUMCIOIIUXCA 3HAaHUH H
HYTéM CpaBHCHHUA NOIMOJHUTCIBHBIX HCTOYHHUKOB BBIOCIIATH I/IH(bOpMaI_[I/IIO, KOTOpasd ABIIACTCA HpOTI/IBOpCLII/IBOI\/'I nimn

MO3KeT OFITh HC,Z[OCTOBCpHOfI

1.18

MCIIONB30BAaTh TPU BBHITIOJIHEHUHN YYEOHBIX 3a/laHUil Hay4HO-TIOMYJSPHYIO JHTEpaTypy (PH3MUECKOro coaepKaHUs,
CIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT; BIaAeTh NMpHEMaMH KOHCTIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs

MH(OpPMAaLMK U3 OJJHOH 3HAKOBOH CHCTEMBI B IPYTYIO

1.19

co3zgaBaThb CcOOCTBEHHBIE IHCHMEHHEIE U KpaTKHE YCTHBIC COO6H_[CHI/I}I, o6o6ma$[ I/IH(bOpMaI_[I/IIO N3 HCCKOJIBKHX
HCTOYHHUKOB (1)H3HLICCKOFO COIACpKaHNd, B TOM HYHCIIC HY6J'II/ILIHO MPEACTABIIATE PEIYILTATHL HpOCKTHOfI NI

HCCHCHOBaTCHBCKOﬁ ACATCIIBHOCTH, IIPU STOM TPaMOTHO HCIIOJIIbL30BATh HBYqCHHLIﬁ TTOHATHHHEIH armapart Kypca




(1)H3HKI/I, CONPOBOXAATh BBICTYINICHUC HpCBCHTaHHCﬁ

IIpH BBHIITIOJTHCHUHN yLIC6HLIX IIPpOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)H3HLICCKI/IX IIpOLECCOB pACIIPCALCIIATD 00s13aHHOCTH B TpYIIIIC B

COOTBCTCTBHH C IIOCTaBJICHHBIMH 3aJadaMH, CJICIUTH 3a BBIIIOJTHCHHCM IIJIaHa ,Z[CI\/'ICTBI/H\/'I U KOPpPEKTHPOBATHL €TO,

120 alleKBaTHO OICHWBaTh COOCTBEHHBIH BKJIad B JEATENBHOCTh TPYNIBI, BBICTPaWBATh KOMMYHHKATHBHOE
B3aUMOJEHCTBHE, MTPOSBIISS TOTOBHOCTD Pa3peIlaTh KOH(PIHUKTHI
9 KIIACC
Kon ., "
IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI OCBOEHHs OCHOBHOI 00pa3oBaTeIbHOIl MPOrpaMMbl OCHOBHOTO
HPOBEPIEMOTO o011ero o0pa3oBaHus
pe3yabTarta
1.1 HCTIONTB30BATh H3YUYEeHHBIE TIOHATHS
- pa3TUyuaTh SBICHUS MO ONMMCAHUIO MX XaPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE
' ¢du3mHeckoe IBICHUE
pacmo3HaBaTh TPOSBICHHE W3YUSHHBIX (PH3MYECKHX SBICHHH B OKPYKAIOIIEM MHpe, B TOM HHCIe (QU3HIESCKUE
1.3 SBIICHNA B MIPUPOJE, IPH 3TOM NEPEBOINTH MPAKTHUECKYIO 33Jauy B YUeOHYIO, BELACIATh CYIIECTBEHHBIE CBOHCTBA
(mpu3Haky) PpU3NUECKUX SBICHUH
OITUCHIBATH M3yUCHHBIC CBOMCTBA Tel M (PU3NYECKUE SBICHUS, HCIONB3YS (PpH3MUECKHE BETMYHUHEI, TPH ONMCAHUU
14 MPaBUIBHO TPAKTOBATH (PUIHUECKUI CMBICT HCIIONB3YEMBIX BEITHYHH, OOO3HAUCHHS M EIMHHIBI (PH3MUECKUX
' BEJINYHH, HaXOIUTh (POPMYJIBI, CBA3BIBAIONINE NaHHYIO (PU3HUECKYIO BEIWIHHY C APYTHMH BeTHYHHAMH, CTPOHUTH
rpagpuKy N3yHIeHHBIX 3aBUCUMOCTEH (PU3HIECKIX BETHINH
s XapaKTepHU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHS M TPOLECCH, MUCIONB3YS M3yHUeHHBIE 3aKOHEI, MPH 3TOM
' IaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aITUCHIBATH €TO MATEMAaTHUECKOE BRIPAKECHUE
1.6 OOBSICHATh (PU3MHUECKHE TMpolLecchl M CBOMCTBA TelN, B TOM YHCIE M B KOHTEKCTE€ CHTYallMil NpaKkTHKO-




OPHUCHTHPOBAHHOTO XdapaKTEpa: BBIABIATE IIPHINHHO-CIICACTBCHHBIC CBA3H, CTPOUTH 00BACHEeHHEe M3 2 — 3
JJOTHYCCKHUX IIIaroB C ITIOMOIIBIO 2 -3 HU3YUYCHHBIX CBOMCTBa (1)H3HLICCKI/IX HBHCHHﬁ, (1)H3HLICCKI/IX 3aKOHa HJIN

3aKOHOMCPHOCTH

1.7

pelaTh pacuéTHble 3aJaud (ONMMparoLIfecs Ha CHCTEMY M3 2 — 3 ypaBHEHHI), MCTIONB3Ys 3aKOHBI M (POPMYIIHI,
CBS3BIBAIOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIOBMS 3aJaud 3allMCBIBATh KpaTKOE YCIOBHE,
BBISBIIATh HEOCTAIOIINE WM W30BITOUHBIE AaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOMMEIE [T pelleHMs,

IIpOBOJANTD paCLIéTLI 1 OLICHUBATH PCAITUCTUYHOCTL IMOJTYUYCHHOTI'O 3HAUYCHU A (1)H3HLICCKOI\/'I BCIIMYHHBI

1.8

Paciio3HaBaThb HpO6J'ICMLI, KOTOpPBIE MOKHO pPCEIINTL IIPU ITOMOIIHN (1)H3HLICCKI/IX MCTOHOB, HUCIIONB3Yd OIIMCAHUC
HCCIICAOBAHUA, BBIICILITE IIPOBEPIACMOC TIPCANOIJIOKCHNE, OLCHHUBATH IIPABHUIIBHOCTHL TIIOPAAKa IIPOBCACHUA

HCCIICAOBAHHUS, ACIATh BEIBOABI, MHTCPIPETUPOBATL PE3YIBTATHL Ha6HIOHCHHﬁ U OIIBITOB

1.9

IIpOBOANUTL OIIBITHI IIO Ha6J'IIO,Z[CHI/IIO (1)H3HLICCKI/IX IBJICHHH WIIH (1)H3HLICCKI/IX CBOMCTB TeNI: CaMOCTOATEIHHO
CO6I/IpaTB YCTaHOBKY H3 H30EITOYHOTO Ha6opa O60py,Z[OBaHI/I}I, OIMACBIBATL XOHI OIlIbITa W €TI0 PE3YJbTATHI,

(hopMyIHpPOBaTh BEIBOIBI

1.10

TIPOBOINTH NTPH HEOOXOMMOCTH CEPUIO TIPSIMBIX H3MEPEHHH, OTIPENIENss cpelHee 3HaUeHHE N3MepAeMOH BETHIHHBI
(poxycHoe paccTossHUE coOuparolie JHH3BI), OOOCHOBBIBaTH BBIOOp crocoba HM3MEpeHHS (M3MEPUTEITHLHOTO

npubopa)

1.11

IIPpOBOANUTL HCCICAOBAHUC 3aBUCUMOCTEH (1)H3HLICCKI/IX BCIIMYHMH C€ MHUCIHOJbB30BAHUCM NPAMBIX HBMCPCHHﬁI
INTaHUPOBATh HCCIICAOBAHUE, CAMOCTOATEIILHO CO6I/IpaTB YCTaHOBKY, (1)I/IKCI/IpOBaTB PE3YILTATHL HOqueHHOﬁ

3aBUCHUMOCTH (1)H3HLICCKI/IX BCJINMYHH B BUAC Ta6J'II/H_[I/I Fpa(bI/IKOB, ACIAaTh BBIBOJHBI IO PE3YIIbTATAM UCCICTOBAHUA

1.12

IIpOBOJANTD KOCBCHHEIC U3MEPCHUA (1)H3HLICCKI/IX BCJIIMYHH: TTaHUPOBATH HU3MEPCHNA, CO6I/IpaTB
SKCIICPUMCHTAIIBHYKO YCTAHOBKY MW BBIIIOJIIHATE U3MEPCHUA, CICAYA HpCHHO)KCHHOﬁ HHCTPYKIIMHU, BBIYUCIATH

3HAYCHHUE BCIIMIHUHBI U aHAJTU3UPOBATH NMMOJIYUCHHBIC PE3YIILTATHI € yLIéTOM BaHaHHOﬁ TIOTPCUIHOCTH I/IBMCpCHI/Iﬁ

1.13

coOmoaTh MpaB1ia TEXHUKH O€30MacHOCTH MPH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM

1.14

Pa3inviaTh OCHOBHBIC IPU3HAKHA U3YUCHHBIX (1)H3HLICCKI/IX MOHCHCﬁI MaTepHalbHad TOYKaA, abCOJIFOTHO TBép,Z[OC TCJIO,




TOYEYHBII HCTOYHHK CBCTA, JIYY, TOHKAaA JINH3a, INIAHCTapHad MOJACJIb aTOMa, HYKIIOHHasA MOJCIIbL AaTOMHOT'O dipa

1.15

XapaKTepu30BaTh TNPHHLUUIEl OEHCTBHA H3YYEHHBIX TPHOOPOB M TEXHHYECKHX YCTPOMCTB ¢ OMOpPOH Ha MX

OITMCAHUMA, UCITOJIB3YA 3HAHUA O CBOMCTBaX (1)H3HLICCKI/IX ABJICHUH 1 HCO6XO,Z[I/IMLIC (1)H3HLICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIL30BATh CXCMBI U CXEMATHYHBIC PUCYHKH U3YUCHHBIX TEXHUYCCKUX YCTpOﬁCTB, HU3MEPUTCEIIBHBIX HpH60pOB n
TEXHOJIOTHYCCKUX IIPOLECCCOB IIPU PCUICHUHN yqe6HO—HpaKTI/I‘ICCKI/IX 3azav, OIITHYECKUC CXEMBbI UIA ITOCTPOCHUA

M300pa’keHNH B TUIOCKOM 3€pKalle i coOuparonieil TinH3e

1.17

MPHUBOANTE MPUMEPHI (HaXOAUTh HH(POPMAIHIO O MpUMEpax ) MPaKTHUECKOTO UCIONb30BaHNA (PU3NIECKUX 3HAHUH B
MOBCETHEBHOHM  KM3HM [UIsl OOecledeHUs Oe30MacHOCTH NpH OOpallleHMH ¢ TpUOOpaMH M TEeXHHYECKMMHU

YCTpOﬁCTBaMH, COXPAaHCHHUA 3T0POBBA U CO6J'IIO,Z[CHI/I}I HOPM SKOJIOTHYCCKOTO ITOBCACHHUA B OKPY)KaIOH_[Cﬁ cpeae

1.18

OCYILLECTBIATh TOUCK MH(pOpPMaLUN (PU3NHIECKOro coAepKaHUs B ceTH VHTepHET, caMOCTOATENbHO (POpMyIHpYs
TIOMCKOBBIH 3alpoc, HAaXOAUTh MYTH OMNpPEIENeHHs [JOCTOBEPHOCTH TOMYHYEHHOM WH(OPMAllMd Ha OCHOBE

UMCIOIMUXCA 3HAHWUH " JOIIOJTHUTCIBHBIX HCTOYHUKOB

1.19

MCTIONB30BATh MPH BHIMOTHEHNH YUeOHBIX 3aJaHMi HAay4HO-TIONMYJISIPHYIO JIUTEPATypy (PH3MUECKOro coaepKaHUs,
CIIpaBOYHBIE MaTepHalbl, pecypchl ceTH LVIHTepHeT; BIageTh TNpHEMAMH KOHCIEKTHPOBAaHHMS  TEKCTa,

npeoOpa3oBaHus MHPpOPMAINH U3 OHOH 3HAKOBOH CHCTEMBI B IPYTYIO

1.20

co3zgaBaThb cOOCTBEHHBIE THCHMEHHBIE U YCTHBIC COO6H_[CHI/I}I Ha OCHOBC I/IH(bOpMaI_[I/H/I U3 HCCKOJIBKUX MCTOYHHKOB
(1)H3HLICCKOFO COACPpIKaHNUA, HY6J'II/ILIHO NMPpCACTAaBIATE PE3YIBTATHI HpOCKTHOfI nimn HCCHCHOBaTCHBCKOﬁ
ACATCIIBHOCTH, IIPHU 5TOM I'PAMOTHO HUCIIOJIB30BATH HBYqCHHLIﬁ TTOHATHHHEIH alrrapaTt Uu3y4acMoro pasacia (1)H3HKI/I

" COIIPOBOXIOATh BBICTYIUICHUC HpeBCHTaHHCﬁ C yLIéTOM ocobeHHOCTEH AyAUTOPHUH CBCPCTHUKOB

1.21

IIpHU BBIIOJHCHHUH yLIC6HLIX IIPpOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)H3HLICCKI/IX IIPpOLECCOB paclpeaCIATh 00s3aHHOCTH B
Trpynrie B COOTBCTCTBHMH C TIOCTABJICHHBIMH 3aJladaMH, CICIUTL 34 BBIIIOJIHCHHUEM ILIaHa ,Z[CI\/'ICTBI/H\/'I n
KOPPEKTHUPOBATL €TI0, aJACKBATHO OLUCHUBATH COOCTBEHHBIN BKJIal B JCATCIBHOCTL TPYIIIBI, BBICTpanBaTh

KOMMYHHKATHBHOC BBaHMOHCﬁCTBHC, TIPpOABJIAA TOTOBHOCTH pa3pCllaTh KOH(bJ'II/IKTLI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon paszgena Kopn 3nemenTa IIpoBepsiemble 3J1eMeHTHI coePKAHUS
OU3MKA U EE POJIb B ITTIO3HAHNN OKPYKAIOIIET'O MHPA
duznka — Hayka o mpupoze. SBreHus npuponbl. (PHU3MUecKHe SBICHHSA: MEXaHHUECKHE,
H TEIUTIOBBIE, MEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
duznueckue BeMMUMHBL. 3Mepenue ¢usznvecknx BenuuuH. @Ouszndeckue NPHOOPHI.
h2 IorpemnocTs n3MepeHnil. MexxayHapoaHas cicTeMa eJMHHIL
EcrecTBeHHOHay4HBIH MeTOJ TO3HAHM: HaONIOJEHHE, TOCTAHOBKAa HAay4YHOTO BOIpOCaA,
1.3 BBIIBWKEHUE THUIIOTE3, YKCIEPUMEHT MO TPOBEPKE TUIOTE3, OOBACHEHHE HaONI0JaeMOro
1 ABIICHUS
14 Omnucanne GpU3NUecKNX ABICHUH ¢ TOMOIIBIO MoJieneit
IIpakTHdeckue paboOTHI:
###HPar##l3Mepenne paccTOSTHUI.
##HPar##il3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.
= #HHPar###Onpenenenne pa3MepoB MaJbIX TeN.
#H##Par###l3Mepernne TeMIiepaTypbl MPH TOMOIIN >KUIKOCTHOTO TEpMOMETpa U AaTUHKa
TeMIIepaTyphbl
ITEPBOHAYAJIBHBIE CBEAEHUS O CTPOEHNU BEIIECTBA
###Par###CTpoeHre BelllecTBa: aTOMBI U MOJIEKYIIBI, HX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE
2 =1 IMCKPETHOE CTPOEHHE BEIECTBA
55 ###Par###]IBkenne 4vactull BemlecTBa. CBSA3b CKOPOCTH  IBHJKEHHS YacTHL C

TeMmrneparypoil. bpoyHoBckoe aBMXeHUE, T y3Hs
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BBaHMOHCﬁCTBHC HacCTHUILl BEIICCTBA: IPUTAKCHUE U OTTAJIKUBAaHHC

###Par###ArperaTHble COCTOSTHUSL BEIIECTBA: CTPOCHHE Ta3oB, >KHIKOCTEH M TBEPABIX

2.4 (kpucTamuMyuecknx) Ted. B3anMocBsa3b MeXIy cBOMCTBaMH BELIECTB B Pa3HBIX arperaTHHIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSIHUI BOTBI
IIpakTHdeckue paboOTHI:

26 #H#HPar###Onenka qTuaMeTpa aToMa METOAOM PsIIoB (¢ Hcob3oBaHueM (oTorpaduii).

HHHPar###ONBITH IO HAOIIOIEHUIO TETLIOBOTO pacIiupeHNs ra3oB.

HHHPar###ONBITE IO OOHAPYKEHUIO ASUCTBUS CHIT MOJIEKYIIIPHOTO TTPUTSKEHUS

JIBUKEHUE U B3AUMOJIEMCTBYE TEJI

3.1 MexaHnueckoe ABIKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE IBMKEHUE

12 ###Par###CropocTb. CpefHssl CKOpPOCTh MPH HEPAaBHOMEPHOM JABMXEHHHU. Pacuér myTH u
' BpPEMEHH JIBUKEHHS

13 SIBneHue WHeplMH. 3aKOH MHEPLMH. B3amMmoielcTBHE Teln Kak NpUYHMHA H3MEHEHMS
' CKOPOCTH JIBHKEHHUS Tell. Macca Kak Mepa HHEpTHOCTH Tela

34 ###Par###] [noTHocTh BellecTBa. CBS3b IJIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B €IMHHIIE
' 00BEMa BEIIECTBA

3.5 Cuna xak XapakTepHCTHKA B3aUMOJIEHCTBUSA TEN

3.6 Cuna ynpyrocty 1 3akoH I 'yka. M3amMepeHune cHITbl ¢ TOMOIIBIO IHHAMOMETpa

37 ###Par###SIBnenne TAroTeHNs U cwia TsokecTH. CWila TSOKECTH Ha APYTHX IUTaHeTax. Bec
' tena. HeBecomocThb

3.8 Cuna tpenus. TpeHne cKoIbKEHHA U TpeHHE TIOKOA. TpeHne B IpUpO/ie i TEXHUKE

3.9 #H##Par###CrioxeHne cul, HallpaBIEeHHBIX 10 OJTHOM NpsMoil. PaBHoAelcTByOIas CHIT




3.10

IIpakTHdeckue paboOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO MBIDKEHHS (IIapHka B OKHUAKOCTH, MOJENIH
HIIEKTPUUECKOTO aBTOMOOMIIS M Tak jaanee). OnpeneneHue cpeHell CKOPOCTH CKOMBXKEHUS
Opycka MM IIapHKa MO HAaKIOHHOHM TutockocTH. OmnpeneneHne MIOTHOCTH TBEPAOTO Telna.
OMNBITH, JEMOHCTPUPYIOIINE 33aBHCUMOCTh pAcTsDKEHHS (ZedopMalMu) TPYKUHBI OT
MPUIOKEHHOH CHITBl. OTIBITEI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIBI TPEHUS CKOJbKEHHS

OT BECa TCJIa U XapaKTepa COIMMPUKACAIOIINXCA HOBCpXHOCTCfI

3.11

dusndeckue IBJICHUS B Ipupoac: NMpUMEPHI ABUKCHUA € PA3IIMYHBIMHA CKOPOCTAMHU B JKUBOH H

HEKUBOH IIpUpoOAc, HCﬁCTBHC CUJIBI TPCHUA B ITPUPOAEC U TCXHUKE

3.12

TexHndeckne YCTpOﬁCTBaI AUHaMOMCETP, MOAIIUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, )KUJKOCTEN U TA30B

4.1 Hapnenne tBEpaoro Tena. CiocoObl yMEHBIIECHHS U YBETHUEHHS JaBICHUS
4.2 JlaBneHue raza. 3aBUCUMOCTbD JJaBJICHUS raza oT 00bEMa, TeMIepaTyphl
43 Ilepenaua naBneHWst TBEPABIMH TeNaMH, >KUIKOCTAMH M Ta3aMH. 3akoH [lackans.
' [THeBMaTHYECKHE MAILIMHBI
44 3aBUCUMOCTb  JABICHHS OKHJIKOCTHM OT IIIyOMHBL. ['mapocTaTHueckWil mapalokc.
' Coob1maromuecs cocyasl. [ napaBinieckue MeXaHH3MBbI
ATtMmocdepa 3emin M aTMocdepHoe JaBieHHe. lIpHUMHBI CYIIECTBOBaHMS BO3AYLIHOM
4.5 obonouku 3emau. OneT Toppudemn. 3aBUCUMOCTb aTMOC(EpPHOrO JABIEHUS OT BBICOTHI
Ha/l ypOBHEM MOps
4.6 N3mepenue atMocepHoro naBieHus. [[pubopsl 11 M3MepeHus: aTMOC(EpHOTO AaBICHHS
JlelicTBUE KUAKOCTH M Ta3a Ha TOTPYKEHHOE B HMX TeNo. BeITankuBaromas (apXuMenoBa)
4.7
cuia. 3akoH Apxumena
4.8 [InaBanue Ten. BozayxomnaBanue




4.9

[IpakTieckue paboTHI:

Hccnenoanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUAKOCTh YacTH
Tena. OmnpefelleHne BBITAIKUBAIONIEH CHIIBI, AeHCTBYIOLIEHl Ha TeNo, MOTpyKEHHOE B
KHUAKOCTh. [IpoBepka He3aBUCHMMOCTH BBITAJTKHBAIONIEH CHIIBI, ACHCTBYIOLIEH Ha TelO B
KHUJIKOCTH, OT Macchl Tena. ONBITH, JTeMOHCTPHUPYIOLIHE 3aBHCHMOCTH BBITAIKHBAIOLIEH
CHJIBI, IEHCTBYIOIIEH Ha TENO B KUAKOCTH, OT 00BEMa NMOTPYKEHHON B KUIKOCTh YacTH Tela
M OT IJIOTHOCTH *)uAKocTH. KoHCTpyupoBaHue apeoMeTpa WIM KOHCTPYHPOBaHHE JOJIKU U

ompefeNeHne e€ rpy30noabEMHOCTH

4.10

Ousndeckue IBICHUA B IIpupoac: BIUAHUC aTMOC(bCpHOFO JaBJICHHA Ha JKHBOI OpPTaHU3M,

TTaBaHKue PHIO

4.11

Texnuueckue ycTpoiicTBa: cooOIarolMecs COCYyABl, YCTPOMCTBO  BOJAONPOBOA,

THApaBIMYECKUH Mpecc, MaHOMETp, GapoMeTp, BEICOTOMED, MOPIITHEBOI Hacoc, apeoMeTp

PABOTA, MOIITHOCTD

, DHEPT A

5.1 Mexannueckas pabota

5.2 MexaHndeckast MOIITHOCTD

5.3 [IpocThie MeXaHU3MBI: pbIivar, 6JI0K, HaKJIIOHHAs ITOCKOcTh. [IpaBuino paBHOBecus pblvara

5.4 [IpMeHeHHe TpaBHla paBHOBECHS phltara K OJIOKy

55 «3omoToe mpaBmiio» MexaHuku. KoaddpuumeHT nonesnoro AecTBus MeXaHU3MOB. [IpocThie
' MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHuManpHast YHEPTUHU TeNa, MOTHATOTO HaJ 3eMIEN

5.7 Kunernueckas >Heprug

5.8 [TonHas MexaHuuecKas YHeprusl. 3aKOH U3MEHEHHS U COXpaHEHHUS MEXaHNUeCKOI SHepruu

5.9 IIpakTHdeckue paboOTHI:




##HPar#i##Onpenenenrie paboOThl CHIIBI TpeHUS TPH PaBHOMEPHOM MIBM)XCHHH Tella IO
TOPU3OHTATBHON TMOBepXHOCTH. MccnenoBanne yclnoBHil paBHOBecHs pbldara. V3MepeHue

KIIJI HaknoHHOM TIockocTH. V3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTUH

5.10

dOusndeckue IBJICHUS B IIpUpOAC: pbIvdaru B TCJIC YCIIOBEKA

5.11

TexHndeckne YCTpOﬁCTBaI pbIyar, HO,Z[BPDKHLIIZ n HCHO,Z[BI/DKHHﬁ 6J'IOKI/I, HaKJIOHHasA

TITIOCKOCTD, ITPOCTHIC MCXAHNU3MEI B 6LITy

8 KVIACC

Kopa pazgena

Kona 3nemenTa IIpoBepsiemble 3JIeMeHTHI COePKAHUS
TEIJIOBBIE ABJIEHUA
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KHHETHYIECKON TEOPHH CTPOECHHUS BellecTBa. Macca 1
6.1 pasMepsl MOJIEKYJT. OnBITHI, MOITBEPKTAOLIHE OCHOBHEIE MOJIOKEHUS
MOJIEKYIIPHOKUHETUHIECKOH TEOpUH
62 Mogenu TBEPIOTO, KUAKOTO U ra3o00pa3HOro cOCTOSHMH BelllecTBa. KpucTamumdeckue u
. amop(HbIe Tena
63 OOBsAcHEHHEe CBOICTB Tra30B, JKHAKOCTEH M TBEPABIX Tel Ha OCHOBE TOJNIOKEHUH
' MOJIEKYIIPHOKUHETUHIECKOH TEOpUH
6.4 CmaunBaHue M KalTUWJUTSIPHBIE SIBICHUS
6.5 TemtoBoe paciinpeHne U cxKaTHe
6.6 Temmnepatypa. CBsI3b TEMIIEPATYPBl CO CKOPOCTHIO TETJIOBOTO ABHKEHUS YaCTHI]
67 BuyTpennss osHeprus. CrocoObl M3MEHEHHS BHYTPEHHEH OSHEprum: Terutonepenadya M
' COBepILeHHE paboThI




6.8

BI/I,Z[LI TEIUIoNEpCAa YN TCIUIOMPOBOAHOCTH, KOHBECKIUA, U3JTYUCHUC

6.9 KonmnuectBo Tenmnotsl. Y neapHas TEITOEMKOCTE BEIleCTBA
6.10 TennoobMeH U TemioBoe paBHOBeCHE. Y paBHEHHE TEILIOBOTO OanaHca
6.11 [InaBneHMe U oTBEpICBaHNE KPUCTAIUTUYECKUX BELIECTB. Y AeNbHAs TEIUIOTA TUTABIEHUS
612 [lapooOpazoBanne u koHJeHcauus. Ucmapenume. Kumnenme. VYaenbHas TeruioTa
' napoobpa3zoBaHus. 3aBUCHUMOCTh TeMIIEPATyphl KHTIEHUS OT aTMOC(EepHOTro JaBIeHUS
6.13 BrnaxHocTs Boznyxa
6.14 DHeprud TOIUTNBA. Y IeNbHasl TEIJIOTa CTOPaHHs
6.15 [lpuHmyunel paboTel TerutoBbix apurateneit KIIJ[ TemmoBoro aBuratens. TeruioBbie
. JBUTATENH U 3alllUTa OKpYKaroleit cpepl
6.16 3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTHHU B TEIUIOBBIX MpoLeccax
[IpakTudeckue paboTHhI:
HHHPar#H##ONBITH IO OOHAPYKEHUIO ASHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
#H#APar###ONBITH 11O BHIPAILIMBAaHUIO KPUCTAJUIOB MOBAPEHHOMN COJIM MJIM caxapa.
HH#HPar#H##ONBITH IO HAOMIOIEHUIO TETUIOBOTO pacIIMpEeHUs Ta30B, )KUIKOCTEH U TBEPABIX
Tell.
6.17 ##HPar###OnpeneneHne NaBJIeHNs Bo3IyXa B OallJIOHE IINPHUIIA.

HHHPar#H##ONBITH, TeMOHCTPHPYIOIINE 3aBUCHUMOCTh JaBJICHHUS BO3AyXa OT €ro oobéMa M
HarpeBaHUs WIH OXJIaXICHUS.

##HPar###] [poBepka THIOTE3bl JTUHEHHON 3aBUCHMOCTH IJIWHBI CTONOMKA JKHUJIKOCTH B
TEPMOMETPHUECKOH TpyOKe OT TeMIlepaTyphl.

###HPar###Habmonenne W3MeHeHMs BHYTpeHHeH DSHeprMM Tela B pe3yjbTaTe




Terulonepeain U paboThl BHEIIHUX CHIL.

##Par###llccnenoBanie ABJICHHS TEIJIOOOMEHa NMPH CMENIMBAHMM XOJIOJHOM M ropsueit
BOJBI.

#H#HPar###OnpeeNieHrie KOIUYECTBA TEIUIOTH, MOMYUYEHHOTO BOJAOH TpH TEII00OMEHe C
HarpeThIM METALTHYECKUM IIIITHHIPOM.

##HHPar###Onpenenenne yaenbHOM TEMTOEMKOCTH BEIIECTBA.

###Par###ccnenoBanue mpoliecca UCTIAPEHHUS.

###Par###Onpenenenrie OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

##HHPar###Onpenenenne yaenbHOU TEIIOTH TIJIABISHUS JIbJA.

dOuszndeckne ABJICHUS B IIpupoac: NMOBECPXHOCTHOC HATANKCHHUE U KAIIMJIJIAPHBIC ABJICHUA B

6.18 MpHUpoJe, KpUCTAIBl B MpHpojde, u3nydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 0Opa3oBaHNe POCHl, TYMaHa, HHesl, CHeTa.
TexHnueckue  ycTpoicTBa:  KaWUISAPBI, TpPUMEPBl  HCIONB30BAHUS  KPUCTAJUIOB,
6.19 KHUJIKOCTHBII TEepMOMETp, NaTUHK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHUS JOMOB,

THTPOMETPHI, ICUXPOMETP, NapoBas TypOHHa, TBUTaTeNlb BHYTPEHHETO CTOPaHHS.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHN A

7.1 DnexTpusanys Tel. J[Ba poja dIEKTPHUECKHX 3apsI0B

75 B3aumoneiictBue 3apsokeHHBIX Tell. 3akoH KynmoHa (3aBHCHMOCTB CHIIBI B3aMMOJCHCTBHSA
' 3apsHKEHHBIX TEJ OT BETMYMHEI 3apsA0B M PACCTOSHHS MEXK/Iy TeTaMH )

73 OnexTpudeckoe moie. Hampsok€HHOCTh anekTpuueckoro mnois. [IpHHIMI cymnepno3uuun
' IEKTPUUECKUX ToJIeH (Ha KadecTBEHHOM YPOBHE)

7.4 Hocurenn »nexkTpuyuecknX 3apsAaoB. DJIEMEHTApHBIM IeKTpH4Yeckuil 3apsaf. CrpoeHue




aToMa. HpOBO,Z[HI/IKI/I " INSJICKTPUKH

7.5 3aKkoH COXpaHEHHs DIEKTPHUECKOTO 3apsia
76 DIeKTpUUeCKUH TOK. YCIOBHUS CYIIECTBOBAHUSA DIEKTPUUECKOTo ToKa. McTouHWKH
' TIOCTOSIHHOT'O TOKa
e JlefcTBHS RIIeKTpHUUIECcKOro ToKa (TEMIOBOe, XMMHUECKOe, MAarHUTHOE). DIEKTPUUYECKHI TOK
' B JKHIKOCTAX M rasax
7.8 Dnextpuueckas Lenb. Chla Toka. DNEKTPUYECKOE HAIPS/KEHNE
7.9 ConpoTHBIeHNe MPOBOIHNKA. Y AEIBHOE COPOTHUBIICHUE BELIECTBA
7.10 3akoH OMa 11l yqacTKa LEeMH
7.11 [TocnenoBarensHOE M MapaUIEIBHOE COENMHEHUE TTPOBOJHUKOB
7.12 Pabota u MoltHOCTS AnekTprudeckoro Toka. 3akoH J[xoyns — JIeHia
DiexTpuueckue IeM M TMOTpeOUTeNn »siIeKTpuueckoit »Heprun B ObITy. KopoTkoe
7.13
3aMBIKaHHeE
7.14 ITocTosgHHEBIE MarHUTHL. B3anMonelcTBHE TOCTOSHHBIX MAarHUTOB
7.15 MaranTtHoe ntojte. MarauTHoe nojie 3eMIH U €ro 3HaUeHHe T ;KU3HH Ha 3eMite
OmnwiT DpcTena. MarHuTHoe 1oJe IeKTpUUecKoro Toka. [IpuMeHeHne 2eKTpOMarHuToB B
7.16
TeXHUKE
17 JlelicTBrie MArHUTHOTO TIOJIS HA MIPOBOIHUK C TOKOM. DIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
' Hcnonb3oBaHue dIeKTpoIBUTaTeNel B TEXHHUECKUX YCTPOICTBaX M Ha TpaHCIIOpTe
7.18 OmneiTel Mapanes. SBneHue MeKTPOMarHuTHON MHAYKIWU. [[paBuio JleHna
719 DnexTporeHepaTop. CrocoObl MONYYEHHS MEKTPUUECKOM SHEPTHH. DIEKTPOCTAHIMH Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHEPTUHn




7.20

[IpakTudeckue paboTHhI:

OnBITHI IO HAOMIOEHUIO SIEKTPU3AIUH Tell HHAYKIHEH U PH COMTPHUKOCHOBEHUH.
UccnenoBanue nelcTBUS IIEKTPUIECKOTO MO Ha TIPOBOAHUKH U TUDIEKTPHKH.

COopka 1 mpoBepKa padOThI IEKTPHUECKOH I MOCTOSHHOTO TOKA.

U3Mmepenue u peryIupoBaHHue CHIIBI TOKA.

U3mepenue u perynupoBaHie HAPsSKESHUS.

UccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO 4Hepe3 Pe3nCTOp, OT COMPOTHBICHHS
pe3ucTopa U HaNpsKEHHs Ha pe3ncTope.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTD JEKTPUUECKOTO COMPOTUBIIEHUS TPOBOAHHUKA OT
€ro JAIUHBI, TUTOIIAIN TIONEPEUHOro ceUeHs U MaTepHaa.

[IpoBepka mpaBuia CIOXKEHHS HAMpPsDKEHWH NMPH TOCHEAOBATENBHOM COSAMHEHHH JABYX
pesuctopoB. IlpoBepka mpaBmiIa AMS CHJIBl TOKAa TPH TapajUIENTbHOM COESTUHEHUHN
pesuctopoB. OrmnpeneneHne padOThl INEKTPUUECKOTO TOKa, HAYIIETO Yepe3 Pe3UCTop.
OmnpeneneHne MOIITHOCTH IIEKTPUUECKOTO TOKa, BhIesseMoil Ha pe3ucTtope. MccnenoBanue
3aBHCHMOCTH CHJIBI TOKa, HIYIIETO Uepe3 JIaMIIOUKY, OT HampsbkeHUs Ha Hell. Omnpe/enenue
KIIJI marpeBatenss. MccnenoBaHne MarHUTHOTO B3aWMOEHCTBHS TOCTOSHHBIX MarHHUTOB.
NzyueHrie MarHUTHOTO TOJSI TTOCTOSHHBIX MAarHUTOB NMPU UX OOBEIMHEHHWH W pa3felieHUH.
UccnenoBanue MAeHCTBUA DSNEKTPUUECKOTO TOKa Ha MAarHUTHYIO cTpelky. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJTbI B3aUMOJCHCTBUS KaTYIIKH ¢ TOKOM M MarHuTa OT
CHJIBI TOKa W HallpaBIeHHsS Toka B KaTylike. V3ydeHue AecTBHS MarHUTHOTO TONS Ha
MPOBOAHUK ¢ TokoM. KoHcTpyHpoBaHMe W H3y4YeHHE pabOTBl >JIEKTpOABUTATENS.
Namepenne KIIJ[ >nekTpoaBuraTebHOM yCTaHOBKH. ONBITHI 1O HCCISIOBAHUIO SIBICHUS

SHCKTPOMaFHHTHOﬁ WHAYKIIMN: MCCICHOBAHUC W3MEHECHUH 3HAaUYeHUI | HaIllpaBJICHUA




HHAYKIIUOHHOTI'O TOKa

dOuzndeckre SABICHUA B IIpUpOAC: DINCKTPUUCCKUC SABJICHUA B aTMOC(bCpC, JJICKTPHUUYCCTBO

7.21 KHMBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMIIH, Apeii¢ MOTOCOB, pOJIb MAarHUTHOTO TOJS AT
KM3HH Ha 3eMIle, TOJIIPHOE CUSHUE
TexHnueckue ycTpoHcTBa: HIIEKTPOCKON, aMIEpMeTp, BOIBTMETP, PEOCTaT, CUETUHK
799 NMEKTPUUECKOM  SHEPrMM,  IIEKTPOOCBETHUTENBHBIE  TPUOOPHl,  HarpeBaTelbHBIC

NMEKTPONpHOOPEl  (TpUMEpHI),  DIEKTPUUECKHE  TPEelOXPaHUTENH,  DIEKTPOMArHuT,

SJIEKTPOABHUTATEIIb ITOCTOAHHOT'O TOKA, I'€HEPATOP MOCTOAHHOT'O TOKA

9 KIIACC
Kon paznena Kopn »nemenTa IIpoBepseMble HIEMEHTHI collep>KaHHs
MEXAHWYECKUE ABJIEHUA

8.1 Mexannueckoe ABMxkeHHEe. MartepuanbHasa Touka. CrcteMa oTcuéTa

8.2 OTHOCUTENBHOCTh MEXaHUUECKOTO IBHKECHHS

8.3 PaBHOMEpHOE IPAMOIMHENHOE IBHKEHUE

2.4 ###Par###HepaBHOMepHOe NpAMoNuHeHHOe ABMKeHUe. CpeaHsiss U MTHOBEHHAs! CKOPOCTh

8 ' TeNa NP HEPAaBHOMEPHOM JIBHKEHUHN

8.5 VYckopeHne. PaBHOYCKOpPEHHOE NPSAMOIIMHENHOE IBUKEHHE

8.6 #HHHPar#t##CBobogHoe Tagenne. OMbBITH | annies

97 ##HPar###PaBHOMepHOe NBIDKEHHE MO OKpyxXkHOcTH. Ileprog W wacToTa oOpalleHus.
' JluHeliHas 1 yrioBas ckopocTH. LleHTpocTpeMuTensHOE yCKOpEeHHe

8.8 [TepBerit 3akon HetoToHa




8.9

BTtopoii 3akon HetoToHa

8.10 Tpernii 3akoH HeroToHa
8.11 HHHP arf##] [puHIUT CyTIEpITO3NIINN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar###Cuna TpeHUs: cujla TPEeHUS CKOJBKEHWS, CHJIa TPEHUS TOKOS, APYTHE BHIBI
513 TpEeHUs
#H#HPar###Cunla TSOKECTH U 3aKOH BCEMHPHOTO TATOTEHMS. Y CKOpEeHHE CBOOOIHOTO
.14 MaJIeHus
JlBmwxenne mnaHer Bokpyr ComHua. IlepBas kocMuueckas ckopocTb. HeBecoMocTe U
815 neperpysku
8.16 PaBHOBecue MaTepuanbHOI ToukH. AGCOMIOTHO TBEPAOE TENO
###Par###PaBHOBecue TBEPAOrO Tella ¢ 3aKPEMJIEHHON OChIO BpalleHUs. MOMEHT CHIIBI
817 LeHTp TsRKECTH
8.18 HNmmynbse Tena. l3MeHeHne nmiynsca. FIMITysibe critbl
8.19 3aKoH COXpaHEHHs HMITYJIbca
8.20 #A#Par###PeakTHBHOE IBIDKEHUE
8.21 Mexanuueckast paboTa U MOITHOCTD
8.22 PaboTta cun TskecTH, yIpyrocT, TpeHus. CBA3b YHEPTUU U pabOTHI
8.23 [ToTeHuManbHas SHEPTH TeNa, TOJHATOTO HaJl TOBEPXHOCTHIO 3eMITH
8.24 IloTeHIManbHasA SHEPTHA CKATON TPy KUHBI
8.25 #H#HParf##KHeTnueckas sHeprus. TeopeMa 0 KHHETHYECKOH YHEPTUN
8.26 HH#HParf##3aKkoH coXpaHEHUs] MEXaHNYECKOH DHEPTHI
8.27 [IpakTHueckHne pabOTHI:




OmnpeneneHue cpefHell CKOPOCTH CKONBXEHUS Opycka WIM JABIKEHUS IIapHKa IIo
HaKJIOHHOHM TutockocTH. OmpenieNeHne YCKOPEeHUs Tela MpH PaBHOYCKOPEHHOM JBH)KEHUH
MO0 HAKJIOHHOH TJIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH IMYyTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JBMKEHHMH Oe3
HavalbHON CKOPOCTH.

IIpoBepka TruUMOTE3bl: €CTU NMpPHU PaBHOYCKOPEHHOM JBM)XEHHH 0€3 HaualbHOM CKOPOCTH
IYTH OTHOCATCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOILIHME MPOMEXYTKH BPEMEHH
OJTMHAKOBBHI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO AaBICHMS.
Onpenenenue KodpuuMeHTa TPeHUS CKONbXeHHs. OmnpeneneHue KECTKOCTH TNPYKHUHBIL.
Onpenenenne pabOTBl CHIBI TPEeHHS TPU PABHOMEPHOM JBIXKEHMM Tela TIo
TOPU3OHTALHOM TOBepXHOCTH. OmnpeneneHue padOTBl CHABl YNPYTOCTH TpPHU TOABEME

T'py3a € UCIIOJIB30BAHUEM HETIOABHUKHOT'O U TTIOABHMXKHOT O OJI0KOB

8.28

dOuszndeckre SABICHUA B Ipupoac: MPUIUBLI U OTIIHMBBI, ABHXCHHC TUIAHCT CoyHeuHOH

CHUCTEMBI, PEAKTUBHOC IBHKCHHUC KUBBIX OPTaHU3MOB

8.29

Texundeckne YCTpOﬁCTBaI CIIMAOMCETP, HATHUUKH ITOJTOXKCEHUA, PACCTOAHHUA U YCKOPCEHUA,

PAKCTHI

MEXAHUYECKHUE KOJIELAHUA 11 BOJIHBI

KonebarenpHoe JABMKCHUC. OcHOBHEIE XapaKTCPUCTUKHN KoneOGaHuit: Iepuoa, 4acTtoTa,

9.1
aMIUTHTY 12
97 MatemaTuueckuil M NPy KHMHHBIN MasTHUKU. [IpeBpallieHue >Hepruu mpu KojedaTelbHOM
' IBHKEHUHU
9.3 3aryxaromue konebanus. BeiHy)/IeHHbIe kolebaHns. PezoHaHc
94 Mexannueckue BONHBL. CBOMCTBA MEXaHMYECKMX BOJH. lIpoJoNibHBIE M TIONEpedHbIe




BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTH cé PacCIpOCTpaHCHHA. MexaHndeckne BOJTHE B TBép,Z[OM

TCIIC, celiCMHUYEeCKHE BOJTHEI

9.5

3ByK. [ poMKOCTE U BBICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHbpa3Byk U yabTpa3ByK

9.7

[IpakTHueckHne pabOTHI:

OnpeneneHne 4acTOTH U NepHoAa KoleOaHUH MaTeMaTHYECKOTO MasTHHUKA.

OmnpeneneHne 4acTOTHl U MepHOAa KoJeOaHUH MPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH NepHOAa KoJleOaHHi MOABEIIECHHOTO K HUTH Ipy3a OT AJTHHBI
HuTH. MccnenoBanne 3aBHCUMOCTH TepHoJa KONeOaHUH NMPY>KMHHOTO MasiTHUKAa OT MacChl
rpysa. IIpoBepka He3aBHCHMOCTH NepHoJa KoNeOaHWil rpys3a, MOABEHIEHHOTO K HUTH, OT

Macchl Ipy3a 1 KECTKOCTH NMPYXHUHBIL. V3MepeHne yckopeHHsl cBOOOAHOTo MaJAeHUs

9.8

dOuszndecknue SBICHUA B IIpupoac: BOCHPUATHE 3BYKOB KHUBOTHBIMH, 3EMIICTPACCHHUC,

celicMHUYeCcKHe BOJIHBI, IYHaMH, 3XO

9.9

Texundeckne YCTpOﬁCTBaI 9XOJIOT, UCTIOJB30BAHUC YIIBTpPa3BYKa B 6LITy U TCXHHKC

10

DJIEKTPOMAT'HUTHOE IIOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DIeKTPOMarHUTHOE ToJe. DNeKTPOMAarHUTHBIE BOJHBI. CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana >IeKTPOMAarHUTHBIX BOJH

10.3 DnexTpoMarHuTHas nmpupoaa ceera. CkopocTs cBeTa. BoHOBEIE cBOMCTBa cBeTa

104 [IpakTudeckue paboTHhI:
' NzyueHne cBONCTB 2IeKTPOMarHUTHBIX BOJH C MIOMOIIBI0 MOOUIBLHOTO TeledoHa

105 dusnueckue  ABJISHHS B TpHpoOJE: oHoyormyeckoe  AEeHCTBHE  BHIHMMOIO,
' yIbTpadUOIETOBOTO U PEHTTEHOBCKOTO M3TyUeHUH

10.6 TexHnveckue ycTpoiicTBa: UCMONIB30BAHUE FNEKTPOMArHUTHBIX BOJIH UL COTOBOH CBSI3N
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CBETOBBIE ABJIEHUA

11.1 JIydeBas monens cBeta. McTouHMKHN cBeTa
11.2 [IpssMonmHENHOE pacpoCTpaHEHHE CBETa
11.3 Otpaxenue cpera. [ mockoe 3epkano. 3aKoH OTpa)keHHUs CBETa
114 [IpenoMienue cBeta. 3aKOH pelloMJIeHUs cBeTa. [[oMHOe BHYTpeHHEE OTpa)keHUE CBETA
11.5 JInnza. Xopa myqeil B IMH3e
11.6 Ontuueckas cucteMa ¢oToannapara, MUKpOCKoIa i TellecKomna
11.7 I'ma3 xak onTHyeckas cucTeMa. bIM30pyKoCTh H JaIbHO30PKOCTh
118 Paznoxenne Oenoro cBeta B crekTp. OnbiTel HeloToHa. CnoskeHNe CeKTpadbHBIX I[BETOB.
' Hucnepcus csera
[IpakTHueckHne pabOTHI:
###Par###ccneqoBanue 3aBICUMOCTH YTJIa OTPaK€HHsI CBETOBOTO JIyda OT yTrila MaJeHUsI.
#HHPar###13yueHne XxapakTepUCTHK U300paxKeHNs TpeMeTa B TUIOCKOM 3epKalle.
###Par###lccneqoBanie 3aBUCUMOCTH  yIila TpPEIOMJICHHS CBETOBOTO Jy4da OT Yria
119 MaJICHUS Ha TPaHHLE «BO3IyX — CTEKIIO».
' ##HPar###] lonydyeHne n300paxxeHNi ¢ MOMOIIBIO COOMpPAIOIIEH JTMH3HI.
##HPar###Onpenenennie poKycCHOTO pacCTOSHUS U ONITHYECKOM CHITBI COOMpPAFOILEeH JIMH3HI.
HHHPar#H##ONBITH TIO Pa3I0XKEeHNIO OEJIOTo CBeTa B CIEKTP.
H#H#HPar#H##ONBITH IO BOCTIPUATHIO 1[BETa MPEIMETOB TIPU MX HAOIIIOIEHUH Uepe3 IBETOBbIC
GUIBTPHI
1110 dusnueckue gBieHus B mpupoze: 3atMeHHs ConHua W JIyHBI, 1IBeTa Tell, ONTHYECKHE
' SBJICHUS B aTMocdepe (LBeT Heba, pedpakiiis, paayra, MUpaxK)
11.11 TexHuueckue ycTpolcTBa: OUKH, IEPUCKOI, (poToanmapaT, ONTHIECKHEe CBETOBOIBI
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KBAHTOBUGIE ABJIEHNA

12.1 OmnwiTel Pesepdopaa u muitanetapHas Moaens aToMa. Mozens atoma bopa

12.2 Ucnyckanue u noriouieHne cBeta aToMoM. KBaHTHI. JIMHeHYaThIe CIEKTPBI

12.3 PagnoakTuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3TyUeHHS

12.4 Crtpoenue atomHoro sapa. HykinonHast Moiens aToMHOro siapa. M30Tonsl

12.5 PagnoaxTnBHBIE peBpalieHnd. [lepron nomypacnana aTOMHBIX SA€p

12.6 SnepHble peakiuy. 3aKOHBI COXPaHEHHUS 3apsAJOBOIO H MACCOBOTO YHCEI

12.7 DHeprud CBA3M aTOMHBIX sziep. CBA3b Macchl U DHEPTUU

12.8 Peakuuu cunTe3a u feneHus saep. Merounuku sHeprun CollHLA U 3BE3N

12.9 S nepHas »HepreTnka. JleficTBHE pallOaKTHBHBIX U3ITyUYEHHUH Ha KHBbIE OpPTaHU3MBI
[IpakTHueckHne pabOTHI:
HabntoneHne cIIomHBIX M TMHEHHATHIX CTIEKTPOB U3TYHUESHHUS.

12.10 HccnenoBanne TpeKoB: HM3MEPEHHME DSHEPrUM YacTHIBI 1O TOPMO3HOMY IyTH (TI0
doTorpadusm).
W3MepeHne paailoakTUBHOTO (poHa
dusnueckue sBICHNUS B IPUPOJIE: €CTECTBEHHBIH pailoakTHBHBIN (POH, KOCMHYECKHE TyUH,

12.11 PaguoOaKTUBHOE M3TyUEeHUE MPUPOIAHBIX MHUHEPAJIOB, ASHCTBHE PaJHOAKTUBHBIX M3Ty4EeHUI
Ha OpraHM3M 4eloBeKa

12.12 TexHnveckue ycTpoiicTBa: CEKTPOCKOI, HHANBHAYIBHBIN JO3UMETp, kamepa Bunbscona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHNSI OCHOBHOM
OBPA3OBATEJILHON ITIPOTPAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kon
NpOBePsSIeMOro
TpeOoBaHUsA

IIpoBepsiemble TpeGoBaAHNSA K MPEeAMETHBIM Pe3yJbTATAM 0a30BOr0 YPOBHA OCBOEHHSI OCHOBHOI
o0pa3oBaTeabHOI NPOrpaMMbl OCHOBHOTO 001ero oopaszosanus Ha ocHoBe ®I'OC

Ilonumanue ponu (U3NKM B HAaydHOM KapTHHE MHpa; c(HOPMHUPOBAHHOCTh 0a30BBIX TWPEACTABICHUH O
3aKOHOMEpHOH CB3M M TI03HABA€MOCTH SBJIEHHH MpPHPOABI, O POJHU DOKCIEpUMEHTa B (U3HKE, O
crcTeMooOpasymouieil ponu ¢GU3NKKH B Pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH, 00 3IBOIIOLMH
($U3NYEeCKUX 3HAHMH M MX PONM B LENOCTHOW €CTECTBEHHOHAYYHOM KapTHMHE MHpa, O BKIaJe POCCHHCKHUX H
3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO MUpPA, Pa3BUTHE TEXHUKU

U TEXHOJIOTHH

3HaHusA O BHUOAX MaTepuH (BEIIECTBO M TOJE), O ABIXKEHHH KaK CIocode CYIIecTBOBaHMA MaTepHM, 00 aTOMHO-
MOJIEKYJSIPHOIl TEOpHM CTPOEHHUS BeLlecTBa, O (PU3MUECKOHW CYIIHOCTH SIBJICHHH TpPUPOABl (MEXaHMUYECKHUX,
TETUTOBBIX, JEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHHE pa3IHyaTh SIBICHH 110 ONMMCAHUIO X XapaKTEPHBIX CBOMCTB
M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX HaHHOE (H3UUECKOE SBICHUE, YMEHHE pacllo3HaBaTh MpPOSBICHUE

M3YUEHHBIX (PU3MUECKHX SBICHUH B OKPY)KAIOLIEM MUPE, BBIAEIAA HX CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'Ia,Z[CHI/IC OCHOBAaMH TTOHATHHHOTO alrrnaparta ¥ CUMBOJIMYCECKOT'O A3bIKa (1)H3HKI/I 1 UCIIOJIB30BAHUEC UX UIA PCUICHUA
yLIC6HLIX 3aiaqy; YMCHHCE XapaKTEpHU30BATH CBOMCTBa TCII, (1)H3HLICCKI/IC ABJICHUA W TIIPOLECCHI, HCIOIbB3Yyd

Q)YHHaMCHTaJ'IBHHC 1 SMITHPHUHUCCKHUEC 3aKOHBI

VYMeHune onmucEBaTh HU3YYUCHHBIC CBOMCTBA TEJI (1)H3HLICCKI/IC ABJICHUA, UCTIONIB3YA (1)H3HLICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METONOB HAYYHOTO TO3HAHHA C YYETOM COONIOACHWSA TpaBWiI Oe30IMacHOro Tpyna:
HaOmoieHue PU3NUECKUX SIBICHUI:
YMEHHE CaMOCTOSATENEHO COOHMpaTh JKCIIEPHMEHTATBHYIO YCTAHOBKY W3 JaHHOTO Habopa o0OpYyHOBaHHS IO

HHCTPYKIMH, OITUCHIBATL XOJ OIIbITA U 3aIIUCBIBATH €TI0 PE3YJILTATHI, q)OpMy.]'II/IpOBaTB BBEIBOJBI;




IIPOBCACHUC TIPAMBIX W KOCBCHHBIX I/IBMCpCHI/Iﬁ (1)H3PILICCKI/IX BCIIMYHUH: YMCHHC IUUIAHUPOBATL HU3IMCEPCHUA,
CaMOCTOATCIILHO CO6I/IpaTB IKCIICPUMCEHTAJIIBHYIO YCTAHOBKY IIO MHCTPYKIIMH, BBIYHUCIATH 3HAUYCHUC BEIIMYUHBI U
AHAJIN3UPOBATE IMOJIYUCHHBIC PE3YIILTATHI € yLIéTOM BaHaHHOﬁ TIOTPECITHOCTHU PE3YJIILTATOB HBMCpCHHﬁ;

IIPOBCACHNUC HECIOKHBIX 3SKCIICPUMCHTAIBHBIX HCCHCHOBaHHﬁ; CaMOCTOATCIIBHO CO6I/IpaTB SKCIICPUMCHTAIILHY O
YCTaHOBKY W IIPOBOAUTL HCCIICAOBAHUC TIO MHCTPYKIHH, NPEACTABIATH IMOIYYUCHHBIC 3aBUCUMOCTH (1)H3PILICCKI/IX

BCIWYHUH B BUAC Ta6J'II/H_[ n Fpa(bI/IKOB, YUHUTBIBATh MMOTPECIIHOCTH, ACIATh BEIBOABI ITO pE3YIbTATaM HCCICIOBAHUA

IloHnMaHMe XapaKTepHBIX CBOMCTB (pu3nuecknX Moaenell (MaTepHaibHas TOuka, abCOMOTHO TBEPOE TENO, MOJAECTH
CTPOEHHS Ta30B, )KMIKOCTEH M TBEPABIX Tel, IUTaHETapHas MOJIENIb aToMa, HyKJIOHHas MOJAETb aTOMHOIO sApa) U

YMEHHUC ITPUMEHATH UX IJIA OOBACHEHHUA (1)H3PILICCKI/IX IIponeccoB

VYMeHne 0OBICHATDL (1)H3HLICCKI/IC IIpOLECChl U CBOMCTBa TSI, B TOM YHCJIC H B KOHTCKCTC CI/ITyaL[I/Iﬁ IIPaKTUKO-
OPHUCHTHPOBAHHOTO XapaKTEpa, B HaCTHOCTH, BBIABIATHL ITPUUYNHHO-CICACTBCHHBIC CBA3H U CTPOUTH 0OBACHEHHE ¢

OHOpOfI Ha U3YUCHHBIC CBOMCTBa (1)H3HLICCKI/IX HBHCHHﬁ, (1)H3HLICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIN

VYMeHHe pewiaTh pacdéTHBIC 3a/aud (Ha Oase 2 — 3 ypaBHEHMIl), HCTIONB3Ys 3aKOHBI M (hOPMYJBI, CBA3BIBAIOLINE
¢u3nveckue BENMYMHBI, B YACTHOCTH, 3allMCBIBATh KPAaTKOE YCIOBHE 3a/1adM, BBIBIATH HEAOCTAIOLINE NaHHBIE,
BBIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIE Ul €€ pellieHHs], HCIONb30BaTh CIPaBOYHBIE TaHHEIE, TPOBOAUTH
pacué€Thl M OLEHHBAaTh PEATUCTHYHOCTH TONYHYEHHOTO 3HAUeHMs (PHU3MUECKOH BETMYMHBI, YMEHHE OIpelNeNiTh

Pa3sMepHOCTh (PH3NIECKON BETMUHHBI, TIOyUE€HHOH NpH pellieHNH 3aJaun

VYMenne XapaKTCpU30BaTh IMPUHIIUIIBL HCﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM 4YHCIIe OBITOBEIX HpI/I60pOB, n
ITPOMBIIIJICHHBIX TEXHOJOTI'MYCCKHUX TPOLUECCOB IO HMX OIMUCAHUIO, HUCIIOJNLB3YA 3HAHUA O CBOMCTBax (1)H3HLICCKI/IX

ABJICHUN 1 HCO6XO,Z[I/IMLIC (1)H3HLICCKI/IC 3aKOHOMCEPHOCTH

10

VYMeHHe UCTIOoNb30BaTh 3HAHMUA O (PU3MUECKUX SBJICHUAX B MOBCETHEBHOM JKM3HU M obecneveHus] 6e30MacHOCTH
pH OOpaIeHUH ¢ OBITOBBIMHM MPHOOpPaMM M TEXHHUYECKHMMH yCTPOHCTBAMHU, COXPaHEHHUS 3[0POBBS M COONIOAECHUS
HOPM 3KOJIOTHYECKOIO TIOBEJCHHS B OKpY’KalolleH cpefie; MOHNMaHue HeOOXOJMMOCTH MPUMEHEHHS JOCTI)KE HUI

(1)H3HKI/I ¥ TEXHOJIOTHH A pallHOHAJIBHOT'O IIPHUPOAOIIOIB30BAHUA
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OnBIT MoMCKa, MpeoOpa3oBaHUs M TPEACTaBIeHHS HMHPOPMALNU (PU3MIECKOTO COJEpKaHMUsS C HCIIONb30BaHHEM
MH(OPMALlMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTMH; YMEHHE OLICHMBATh JOCTOBEPHOCThH IMOyUeHHON MH(pOpMalUU
Ha OCHOBE HUMEIOILUXCA 3HAHWH M JONMOJHUTENBHBIX MCTOYHHMKOB; YMEHHE MCIOIB30BaTh MpPH BHIOIHEHUH
Y4eOHBIX 3aJJaHUH HayIHO-TIOMYJISPHYIO TUTEPATypy (PU3HUECKOTO collepKaHMs, CIIPaBOUHBIE MaTepHAallbl, PECYpPCHI
ceTu VHTepHeT; BlafieHHe 0a30BBIMH HaBBIKAMM IpeoOpa3oBaHUs MH(OPMAIMM M3 OJHOW 3HAKOBON CHCTEMBI B
OpYTyI0; YMEHHME CO03/1aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE MH(pOpMaIMM H3

HCCKOJBKHMX HCTOYHHUKOB




HHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'3 110 ®PU3UKE

Kon IIpoBepsieMblii 3.1eMeHT coaepKaHUs
1 MEXAHMYECKHME SBJIEHUS
1.1 Mexanuueckoe aBmxenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD ABHKEHUS
1o PaBHOMepHOe 1 HepaBHOMepHOe ABUkeHue. Cpeansist ckopocTb. Dopmydia ISl BBIYUCICHHUS cpe/iHelt ckopocTh: vV = S/t
PaBHOMepHOE NPSIMOJIMHEMHOE [JBH)KEHHE. 3aBUCHMOCTb KOOPJIMHATBI TeJla OT BPEMEHHU B Clydyae pPaBHOMEPHOIO
MPSMOJMHEIHOTO BH)KEHUS !
1.3 —
o) =x, +uf
I'padpyikn 3aBHCHMOCTH OT BPEMEHH JJIS MPOEKIMH CKOPOCTH, MPOECKIUH TepeMeNleHNs, YTH, KOOPAHMHATEI MPH PaBHOMEPHOM
MPSIMOJIMHEITHOM JIBUKEHHUH
3aBUCHMOCTEL KOOPJIMHATHI Tella OT BPEMEHH B CIyUae PABHOYCKOPEHHOTO MTPAMOIIMHEIHOTO IBMKCHHS:
2
,S;_.(f) =Yg, ¥ty * 5
MopMyIBI Ul MPOEKIINH TIEPEMEIICHHS, IPOSKIIMN CKOPOCTH M MPOEKLUNU YCKOPEHUS NMPH PABHOYCKOPEHHOM MPSAMOIMHEHOM
IBUXKECHAU:
1.4 ¥ (H=uv g
* Sx ST My x 2 ?

v ()=, +a,-t,

a (f)=cast,

=, —
Dy, — Uy, =2a.5.

X Ix
Tpa(bmcn 3aBUCHUMOCTH OT BPECMCHHU IJId MMPOCKIMHU YCKOPCHUA, TIPOCKIUH CKOPOCTH, TIPOCKINHN TICPCMCIICHUSA, KOOPAWHATHI TIPH

PAaBHOYCKOPEHHOM IIPAMOIMHENHOM JIBHKEHUU



1.5

CBO60,Z[HOC IMagcHuc. cDOpMy.]'II:I, OIIMCHIBAIOIIHUC CBO60,Z[HOC IMaA€HUC TeJla IO BCPTHUKATIH (,Z[BI/DKCHI/IC TEJIa BHU3 HIIM BBEPX
OTHOCUTCIILHO ITOBEPXHOCTHU 3CMJ'II/I) Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH JIA IPOCKINHN YCKOPCHHA, IMPOCKIUNU CKOPOCTH U

KOOpAUHATEI ITPU CBO60,Z[HOM TMaACHUH TEJIa IO BEPpTUKATTN

1.6

CKOpOCTB PAaBHOMEPHOT'O ABMXKEHUSA TEJIa IO OKPYKHOCTH. HaHpaBJ'ICHI/IC CKOPOCTH.
cDOpMYJ'Ia AJI BBIYHUCIICHUA CKOPOCTH HYEPE3 palnyC OKPYKHOCTH U IICPUOT O6paH_ICHI/I}II
_IinR
T

LentpocTpeMuTensHOe yckopeHue. HanpaBineHne HeHTpOCTPEMUTENBHOTO yeKopeHHs. (PopMyia sl BBIYUCIECHUS YCKOPEHUS:

dopmyita, cBI3BIBalOIIas MEPHOA U YACTOTY OOpaICHHUS:

1

1]':_

T

1.7

Macca. [InoTHOCTE BCIICCTBA. cDOpMy.]'Ia JJIA BBIYUCJICHUSA IIJIOTHOCTH:

_ "
P=7

1.8

Cuma — BCKTOPHAA (1)H3PILICCKa$I BeJmInHa. CloKeHHe CHIT

1.9

SAsnenune unepyn. [leppoiit 3akoH HeroToHa

1.10

Bropoii 3akon HetoToHa:

F=m4a




COHaHpaBHCHHOCTB BEKTOpaA YCKOPCHHA TCJIa U BEKTOpPa CUJIHI, ,Z[CI\;ICTBYIOH_[CI\;I Ha TCIIO

Bzanmopeiicteue Ten. Tpetuit 3akoH HetoToHa:

Fyg=—F

1.11
Tpenne nokos U TpeHHE cKOIbKEeHHUs. PopMyta 11l BEIMHCICHUS MOy CHIIBI TPEHHS CKOJIBKEHHS:
F == '.L - Iﬁlr
1.12 R
Hedopmarms Tena. Ynpyrue u Heynpyrue aepopMmalnnu. 3akoH yrnpyroi aedpopmaryu (3akoH ['yka):
F=k-Af
1.13
BceemupHoe Tarorenne. 3akoH BCEMHPHOTO TATOTSHHUS:
F=g. 1M
R 2
1.14
Cuna TspKecTH. Y cKopeHHe CBOOOJHOTO MaAeHHS.
®opMyna 715 BEIYUCIECHUS CUITBI TSHDKECTH BOJIM3M MOBEPXHOCTH 3eMiu: F = mg.
JlBm>kenne ruaneT Bokpyr CoxHua. [lepBast kocMudeckas ckopocTh. HeBecoMOCTh U Meperpy3ku
HNmnynbe Tena — BeKTOpHas puznveckas BeTHMUHHA.
1.15 =m0
Nmnynse cucteMsl Tell. M3MeHenne nMiynbea. IMITyIbe cHITBI
1.16 3aKOH COXpaHEHHs HMITYJIbCA [T 3aMKHYTOH CHCTEMBI TEN:




=y iUy =const

PeaxtuBHOE JABMOKCHUC

1.17

Mexannueckas pabota. ®opMyiia 17151 BEIYUCIECHUS PaOOThI CHITBL:

A=Fromsx

Mexaandeckas MOIIMTHOCTH:

=4
)

1.18

Kunernueckas n NMOTCHIHMAJIbHAA SHEPTHUA. cI)OpMy.]'Ia JJIA BBIYHUCIICHUA KHHETHYIECKOMN OHCPTHUH:

H!Uz
Ep=""

TeopeMa 0 KHHETHYECKOH OHECPTHUH. cDOpMy.]'Ia JJIL BEIYHUCIICHUA HOTCHL[HEUIBHOIZ OHEPIHUM TCJla, MIOAHATOTO

Hag 3eMIIEH:

1.19

Mexanndeckasa SHEpTruU:i:
E=E,+E,

3aKoH coXpaHEeHHs MeXaHNuecKol sHeprun. GopMyma I 3aKOHa COXPaHEHUSI MEXaHUYECKOH SHEPTUH B OTCYTCTBHE CHIT
TpeHus: £ = const.

HpCBpaH_[CHI/Ie MeEXaHUIeCKOH OHCPIHUM IIpHU HAJIITUYUHU CHITBI TPCHHU.




1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.
Peruar. Momenr cuner: M - FL.

VYcnoBue paBHOBecHS phldara:
M +M,+..=0
[HonBwxHBIHN U HeoABMKHBIH O5toku. KIIJ] mpocThIX MeXaHU3MOB,

_  Honesmn
=Tt
A—aarpmenma

1.21

JlaBnenue TBEpIOTO TENA.

cDOpMy.]'Ia JJI1 BBIYHUCIICHUA JaBJICHUA TBép,Z[OFO TCa:

_ L
r==

HaBnenue raza. ATMocgepHoe AaBlIeHHE.

FI/I,Z[pOCTaTI/ILICCKOC HAaBJICHUC BHYTPH KUIKOCTH.

CDopMyJIa AJIL BBIYUCIICHUA JAaBJICHUS BHYTPH KUIAKOCTH:

p=pght+p_

1.22

3akoH [lackans. ['mapaBnuyeckuii npecc

1.23

3akon Apxumena. @opmyna nis onpeaeneHUs BhITaIKHUBaKOIIeH CHIIBI, AeHCTBYIOIIEH Ha Telo, MOTrpyKEHHOE B KUAKOCTD MU

ras:
Fam =P8V

Vcenosue mnaBanus tena. [InaBanne CYIOB M BO3YXOIUIABaAHUC

1.24

Mexanudeckue kojieOaHHus. AMHJ’IHTy,Z[a, TIIEpruoa U HacToTa KoJleGaHuii. cI)OpMy.]'Ia, CBA3BIBAIOIIAA HaCTOTY U IICPUOJ KoJIeOaHHii:




1.25

MaTteMaTHdecKU# H HPY)KI/IHHHﬁ MassTHHUKH. HpCBpaH_[CHI/IC OHEPTHUM IIpn KoJIe0aTeIbHOM JABMOKCHUN

1.26

3aTYXaIOH_II/IC KoJIeOaHusl. BLIHY)K,Z[CHHHC xonebanns. PezoHanc

1.27

MexaHandeckre BOJTHEI. HpO,Z[OJ'IBHLIC " NMOIICPCHHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH pACTIPOCTPAaHCHHU A BOJIHBI:

h=u-T

1.28

3ByK. 'poMKOCTB M BBICOTA 3BYKa. OTpaKeHHe 3ByKOBOH BOJHBI Ha IpaHMLe ABYX cpel. H}pa3Byk U yIbTpa3ByK

1.29

Ilpaxmuueckue pabomeol

N3Mepenne cpemHed TUIOTHOCTH BEUIECTBA; apXHUMEIOBOH CHIIBL, KECTKOCTH NPYKHUHBI; KOd(PQHUIIMEHTa TPEHUS CKOJBXKCHHUS;
pabOTHI CHITBI TPEHUS, CHIIBI YIIPYTOCTH; CPeTHEH CKOPOCTH JBHKCHUS OpycKa MO HaKJIOHHOH INIOCKOCTH; YCKOPEHUS Opycka MpH
IBIDKEHUHM TI0 HAaKJIIOHHOW TIIIOCKOCTH; YacTOTBI M TEpPHOJa KONeOaHWH MaTeMaTHYecKOTO MasSTHHKA; YacTOTHI M TepHOIa
KOJIeOaHNH TIPYKHHHOTO MasTHHKa; MOMEHTa CHIIBI, IEHCTBYIOIIECTO Ha phivyar; paboThl CHIIBI YIPYTOCTH MPH MOIBEME TPy3a ¢
MTOMOIIEIO HETOABIKHOTO OJI0Ka; pabOTHI CHITBI YIIPYTOCTH NIPH MOABEME I'py3a ¢ MTOMOIIBIO MTOIBHKHOTO OJIOKA.

HccnenoBanre 3aBUCHMOCTH apXHMENOBOW CHJIBI OT O0BEMa MOTPYKEHHOH YacTH Tela M OT IUIOTHOCTH KHJIKOCTH;
HE3aBHCHMOCTH BHITAJKHBAIOIIECH CHIIBI OT MAacChl TeNa; CHIIBI TPEHHUS CKOJIBKECHUS OT CHJIBI HOPMAITBLHOTO AaBIEHHS W OT Poja
MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHKAIOIIECH B NMPYXKUHE, OT CTENEeHU AedopMaIliy MPYKHHBIL, YCKOPeHHS Opycka OT yria
HaKJIOHA HAIPaBJIAIONIeH; leprHo/ia (YacTOTHI) KOJIeOaHWH HUTSHOTO MassTHUKA OT JUTHHBI HUTH; TIEPHOa KoJIeOaHUH MPYKHHHOTO
MasTHHKa OT MAacchl Ipy3a M )ECTKOCTH MPYKHHBI; HCCIECIOBaHNE HE3aBUCUMOCTH TEPHOAa KOMeOaHWH HUTIHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS pblvara

1.30

Duszuueckue a61eHUs 8 npUpooe: TPUMEPHI IBKEHHS ¢ Pa3IMIHBIMHU CKOPOCTSAMH B KUBOM U HEXUBOH NpHpo/ie, NeHCTBHE CUITBI
TPEHUS B TPUPOAE M TEXHHMKE, MPUIMBBEI M OTJIUBHI, ABIKeHHE TUTaHeT COJIHEUHOM CHCTEMBI, PEaKTHBHOE IBM)KEHUE >KUBBIX
OpPraHU3MOB, pBIYarv B Telle 4eloBeKa, BIMSHHE aTMOC(EpPHOro JaBIEHUS Ha KUBOW OpPraHU3M, IJaBaHHE PHIO, BOCTIPHATHE

3BYKOB KMBOTHBIMH, 3EMIICTPACCHHUC, celicMHUYeCcKHe BOJIHBI, IYHaMH, 3X0




Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, HAaTYHUKH IOJIOKCHHUA, PACCTOAHUA U YCKOPCHUA, NTUHAMOMETpP, IMOAIINITHUKH, PAKETHI,

pbIyar, HO,Z[BPDKHLIIZ n HCHO,Z[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHAsA IIJIOCKOCTH, ITPOCTHIC MEXaHHU3MBI B 6LITy, coo6ma10mnec;1 COCYIHI,

1.31
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHH Mpecc, MaHOMETp, OapoMeTp, BEICOTOMEp, MOPIIHEBOI Hacoc, apeoMeTp, 3XOJOT,
HCTIONIb30BaHUE YIBTPa3ByKa B OBITY M TEXHHUKE
2 TEIJIOBBIE ABJIEHUA
51 OcHOBHBIE TTOJIOKEHHS MONEKYISPHO-KMHETHUECKOH TEOpUH CTPOECHHUS BellecTBa. MoJenn TBEPAOTo, KUAKOTO U ra3o00pa3HoOro
cocTosiHUI BelllecTBa. KpucTammueckne u aMopdHble Tena
2.2 JIB>keHMe gacTHll BenlecTBa. CBA3b CKOPOCTH ABHKEHHS HacTHI] ¢ TeMIlepaTypoil. bpoyHoBckoe nBMkeHue, T dy3us
23 CMaurBaHNe W KaTWJUISIPHBIE SIBICHUS
2.4 TeroBoe pacliupeHue U cxaTHe
2.5 TennmoBoe paBHOBecHe
2.6 BuyTpenHss sHeprus. Pabota u Teronepeaaya kak cnmocoObl N3MEHEHHUS BHYTPEHHEH dHEprun
2.7 Buap! Termnonepeaatn: TEIUIONPOBOAHOCTb, KOHBEKIIHS, H3TyYEeHUE
HarpeBanue u oxnaxxaenue ten. KonuuecTBo TeIUIOTH. Y JeNbHas TEIUIOEMKOCTB:
2.8 =cmlt,— 1)
Q=coml t, -4
3aKoH coXpaHEHHUs PHEPTUH B TEIUIOBBIX Mpolleccax. Y paBHEHHE TEIUIOBOTO OaaHca:
2.9 O+, +..=0
Hcnapenne u koHIeHcauus. V3MeHeHHe BHYTpEHHEH >Hepruy B Ipolecce HCTapeHHss M KOHACHcalMu. KuneHue >KMIKOCTH.
2.10 VY nenbHas Temnota napoobpasoBanus: L = Q/m
2.11 BnaxxHocTh BO3myXa




IInaBnenne wu KpUCTAJTU3allnA. WzMmeHeHNE BHYTpCHHCﬁ OHEPruu INpH IUIABJICHHHU W KPpUCTAJLJIM3allUH. y,Z[CJ'IBHaSI TCIIOTa

IUTABICHUA:
2.12 ’ Q
o
513 BHyTpeHHSs SHEpTUs cropaHus TOILTHBA. Y IeJbHasl TeIUIOTa CTOpaHus ToIuBa: g = O/m
2.14 [IpuHuuMne! padoThl TeroBbix ABurareneil. KI1J[ TermmoBoro apuratens
Ilpaxmuueckue pabomeol
U3mepenne yaenbHON TEMIOEMKOCTH METATMUECKOTO IWIMHApA; KONMYecTBa TEIUIOTHI, MOJYYEHHOTO BOJON KOMHATHOM
515 TeMIepaTypbl (UKCUPOBAHHON Macchl, B KOTOPYIO OMYIIeH HarpeThlil IWIWHApP; KOMUUeCTBa TEIUIOTHI, OTAaHHOTO HarpeThiM
' IIIMHIPOM, TIOCTIe OITyCKaHUsS €ro B BOJY KOMHATHOM TeMIepaTyphbl; OTHOCUTEIHLHOM BIAXKHOCTH BO3AyXa; YISIBHOM TEIIOTHI
IUTaBlieHUs JbAa. lccienoBaHue H3MEHEHHS TeMIIEpaTypbl BOJBI NMPH Pa3IMUHBIX YCIOBHAX; SBJICHHS TEIIOOOMeHa IpH
CMEIINBaHUHU XOJIOTHOH U ropsiueit BoIbI; Mpoliecca HCapeHus
516 Quzuueckue A61eHUs 8 Npupooe; TIOBEPXHOCTHOE HATHXKEHHE M KaNWULSIPHBIE SBICHHUA B NMPUPOJE, KPUCTAUIBI B NPUPOJE,
' nz3nyydeHue ColHIla, 3aMep3aHne BOJOEMOB, MOpckie OpH3bl; 00pa3oBaHUe POCH, TYMaHa, HHes, CHera
517 Texnuueckue ycmpoticmsea. KallMILIAPbl, TPUMEPHI HCIIOJIb30BaHNS KPHCTAJUIOB, KUIKOCTHEIN TEPMOMETp, NaTUMK TEMIEPATYPHI,
' TEPMOC, cHcTeMa OTOILICHUS IOMOB, THTPOMETPEI, ICHXPOMETp, MapoBas TypOHUHa, IBUTaTellb BHYTPEHHETO CTOpaHUS
3 DJIEKTPOMAT'HUTHBIE SIBJIEHU S
3.1 DnekTpu3aiys Ten. /[Ba BUa HIEKTPHUUECKUX 3apsI0B
32 BsanmopeiicTeue 3apsukeHHBIX Tell. 3akoH KynoHa
33 3aKoH COXpaHEHHS DIEKTPHUECKOTO 3apsia
34 DnexTpuueckoe Toie. HanpskEHHOCTH d3JeKTpHUecKOTo ToNsd. [IpHHIMI CYNMepHo3ULIMH >JEKTpUUeCKUX Toled (Ha




KadeCTBEHHOM YPOBHE)

3.5 Hocuremm SJICKTPHUYCCKUX 3apA0B. HCﬁCTBHC JJIEKTPHUUCCKOTO ITOJIA Ha 3JICKTPHUUCCKHUC 3apAbl. HpOBO,Z[HI/IKI/I " IUSJICKTPUKH

[TocTosAHHBIN 3NeKTpUHecKU TOK. [leficTBUSA anekTpruieckoro Toka. Cuia Toka. HanpsiokeHue.

I—akt. U= 4/
3.6 1 1

9J'ICKTPI/ILICCKOC CONIPOTHUBJICHHE. y,Z[CJ'IBHOC SJIEKTPHUYCCKOC COIMPOTHUBIICHUC:
3.7 R=pl/S

3akon OMa 111 yuacTKa snekTpudeckort uemu: / = U/R

3.8
[TocnenoBatenpHOE cOeTUHEHNE IPOBOTHUKOB:
I,=I,; U=U+U,; R=R +R,
3.9 [TapamtensHoe coelMHEHNE TPOBOTHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;l=]+I;R=2
2
CMeliaHHbIE COSMHEHNS] TIPOBOTHUKOB
3.10 Pabota u MormHOCTS 3nekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH /[>xoynsa — JleHua:

3.11 Q:jz.R.g




3.12 OmneIT DpcTena. MarHuTHOE 1oJje NpSAMOro MPOBOAHMKA ¢ TOKOM. JINHUHM MarHUTHON MHAYKIUU

3.13 MarsuTHOE T10JIe TOCTOSHHOI'O MaruuTa. B3anMoieicTBHE TOCTOSHHBIX MAarHHTOB

3.14 JlelicTBMEe MarHUTHOTO TIOJIA Ha MMPOBOJIHUK C TOKOM

3.15 Omneitel Papaned. SBiaeHUE 3IeKTpOMarHUTHON MHAYKIMH. [[paBmio Jlenma
Ilpaxmuueckue pabomeol
U3mepeHne 3IeKTpUUECKOTO COMMPOTUBIECHNUS PE3UCTOPA; MOIIHOCTH MIEKTPUUIECKOTO TOKa; padOTHI DIEKTPHIECKOTO TOKA.
UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, BOSHHMKAIONIETO B MPOBOAHMKE (pE3UCTOPHI, JTAMIOUKa), OT HANpPSOKEHUS Ha KOHIAX

3.16 MPOBOJIHHMKA; 3aBHCHUMOCTH COINPOTHUBICHMS OT JIMHBI TPOBOJHWKA, IUIOIIAAM €ro MONEPEeHHOro CeYeHUsT W YIAEIbHOTo
CONIPOTHUBIIEHUS.
[IpoBepka mpaBuia IS SIEKTPUUIECKOTO HANPSHKEHUS MPH MOCIeAOBATENILHOM COSAMHEHUH TMPOBOJHUKOB; MpaBWiIa AN CHIIBI
AIIEKTPUIECKOro TOKa MPU MapaUIeNbHOM COSIMHEHUH TIPOBOTHUKOB (PE3UCTOPHI U JIaMITOUKa)

317 Qu3zuueckue A61eHUs 8 Npupooe: NEKTpUUECKHE SBIEHUS B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE TOJIE

' 3emiu, apeiid MoMrOCOB, POIb MATHUTHOTO IO UTS )KU3HU Ha 3eMJie, MOJIIpHOE CHSHUE

Texnuueckue ycmpoticmea:  SIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, peocTaT, CUETYUK DIEKTPUYECKOM  SHEPrHH,

3.18 DIIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTellbHBIE ANEKTPONpHOOpPHl  (MpUMeEphl), BIEKTpHUYEeCKUe MNPeAOXpaHUTENH,
AIIEKTPOMArHUT, JEKTPOABUTATENH MIOCTOSHHOTO TOKA, TeHEpaTOp MOCTOSHHOTO TOKa

3.19 DneKTpoMarHiuTHbIe BOJTHEL. [llkana 3meKTpoMarHUTHEIX BOJTH

3.20 JIyueBas momens ceerta. [IpsMonnHeHOE pacipocTpaHEHHE CBETA

3.21 3akoH oTpaxeHus cera. [ mockoe 3epkaio

322 [Ipemomienne cBeTa. 3aKOH NPENTOMIIEHHS CBETa

3.23 ucniepcus cBeTa

3.24 JIunza. Xop myueil B muH3e. MOKyCcHOE paccTOSTHHE TMH3BI. OnTHyeckas cuna JuH3bl: D = 1/F

3.25 I'nma3 xak onTHueckas cuctemMa. OnTudeckie mpuoOopsI




Ilpaxmuueckue pabomeol
##HPar##fl3Mepennie ONTHUECKOW CHIIBI coOHMparoleil JTMH3BI, (POKYCHOTO paccTOSHHS coOHMparoleil JHH3BI (IO CBOMCTBY

paBeHCTBa pa3MEpoB TNpeaMeTa W M300paKeHMs, KOT/ia MpeAMET paclolioKeH B JBOIHOM (okyce), mokasaTens MpeloMIeHHS

3.26 CTEKJIA.
##HPar###lIccnenoBannie cBOMcTBa M300paXeHHs, MOJTYUEHHOTO C IOMOIIBIO cOoOMparolle JHH3BI, HU3MEHEHHS (OKYCHOTO
PacCTOSHUSA ABYX CIIOKEHHBIX JIMH3; 3aBUCHMMOCTH YIJIa TPETOMIIEHHU CBETOBOTO JIyya OT yIJla MaJeHHus Ha TPaHULEe «BO3AYX —
CTEKIIO»
327 Qusuueckue aenenus 6 npupooe. 3aTMeHus ComHua M JIyHBI, 1[BeTa Tes, ONTHYECKHE SBICHUS B aTMocdepe (1BeT Heba,
' pedpakxius, paayra, MUpax)
3.28 Texnuueckue ycmpoticmea: OUKH, IEPUCKOII, (pOTOANAPAT, ONTHUECKHE CBETOBO/IBI
4 KBAHTOBLGIE ABJIEHUA
4.1 PamnoaxktuBHOCTE. Anb(a-, OeTa-, ramma-u3nydenns. Peakiuu anbda-u 6eTa-pacmnana
4.2 OmnwiTe Pesepdopna no paccesnuio anbda-gactuil. [lnanetapras Moaens aToMa
4.3 CoctaB atomHoro sapa. M3oromnsl
4.4 [Iepuon momypacnaga aTOMHBIX sIAEp
4.5 SInepHble peakMu. 3aKOHBI COXPaHEHHUS 3apsJ0BOTO U MacCOBOTO YHCEN
46 Dusuueckue A61EHUA 8 Npupode: €CTECTBEHHBIM paJMOaKTHBHBIM (POH, KOCMHMUECKHE Iy4HM, pPaJHOAKTHBHOE H3ITy4YEeHUE
' MPUPOAHBIX MIHEPAJIOB, AeHCTBHE palMOaKTUBHBIX H3TyYEeHUI Ha OpraHU3M YelloBeKa
4.7 Texnuueckue ycmpoticmea: cIeKTPOCKOI, HHANBUIYaTbHBIN 103UMETp, kKaMepa BuibcoHa, siaepHast sHepreTHka




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOANYECKHME MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET bu6nuoreka [{OK



