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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 (uU3MKE Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOrpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM QeaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoxaBanus yueOHoro npeaMera «Ousnkay.

Copepxanne mporpaMmbl MO (PU3MKE HAMpPaBICHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIMXCsi U OpPraHU3ALMI0 N3yUCHHUS
Gu3NKM Ha NeSITebHOCTHOM OcHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeaMera B peanusauuu tpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yIbTaTaM OOy4YeHHS, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

[Iporpamma no gusuke ycraHaBIMBaET paclpeneieHue yueOHOro maTepuana
1o rojiam o0ydeHus (1o Kjaccam), npejjaracT IpUMEpHYIO MOCIeA0BaTEIbHOCTD
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPKaHUA U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yYarOmuXCs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
HOMOIIM YUYUTENIO B CO3/IaHUU paboyell MporpaMmbl IO y4eOHOMY MPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIINM /JIsI €CTECTBEHHOHAYYHBIX YU4EOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOoHOMHEH U (HHU3NUSCKOU
reorpadued, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI) KapTHUHY MHUDA,
peNoCTaBIsieT HauboJiee SCHbIe O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00A MOJYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIero
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTH U
MHTepeca K HayKe y 00yJaromuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIIEIYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

HAy4YHO OOBSICHATH SIBJICHUS;

OLICHMBATh Y MOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIIEIOBAHUS;

MHTEPHPETUPOBATh JAAHHBIE U HCIOIb30BAaTh HAYYHbIE JOKA3aTEIbCTBA IS

MOJTYY€HHUSI BEIBOJOB.

Ilenmn wu3ydeHus (U3UKA HA YPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHus ydeObHoro npenvera «Dusmka» B
oOpa3oBarenbHbIX opraHusamusx Poccuiickoit @Dexepaiuu, peamu3yOMUX
OCHOBHBbIE  00111€00pa30BaTelibHbIE MPOrPaMMbl, YTBEPXKIEHHONW pEIICHUEM



Konnerun Munucrepctsa npocsenienusi Poccuiickoit deaeparuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).

Lenu uzydyenust pu3nKu:

NpuOOpEeTEeHUE UHTepeca U CTPEMIICHUS OOydYarommxcsi K HaydYHOMY
U3YUYEHUIO TPHUPOJIbI, Pa3BUTHE HX HHTEJUIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TPEICTABICHUN O HAyYHOM METOJIE MO3HAaHUS U (POPMHUpPOBAHUE
UCCJIeI0BATENHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHKWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHUS OCHOB
CTpPOCHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoOBaHUE TPEACTABICHUA O pod (U3UKU JUISl Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHHA O BO3MOXHBIX  cdepax  Oyaymei
npodeccuoHanbHON  AESATENBHOCTH, CBS3aHHOM C (DU3MKOHM, NOJIrOTOBKA K
nanbHeieMy o0y4eHUIO B 3TOM HalpaBIICHUU.

JlocTmkeHne 3TUX IeNied MporpaMMbl MO (HU3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

npuOOpEeTeHNE 3HAHUM O TUCKPETHOM CTPOCHHMH BEIECTBA, O MEXAHUUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpPETEHUE YMEHUW ONKCHIBATh U OOBACHATH (PU3MUYECKUE SIBJICHUS C
MCIIOJIb30BaHNEM TIOTYYEHHBIX 3HAHU;

OCBOCHHME METOJIOB  PEIICHUS MPOCTEHIIMX  pacdy€THBIX  3a7a4 ¢
UCIIOJIb30BaHUEM  (DU3UYECKUX  MOJIeNei,  TBOPYECKUX W  TPAKTUKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HAONIOAATh MPUPOJIHBIC SIBJCHUS M BBINOIHSATH OIBITHI,
nabopaTopHble pabOThl U DKCIEPUMEHTAIBHBIC UCCIEIOBAHUS C UCIIOIH30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPHUEMOB pabOThl ¢ HHPOpMaIKer (U3NIECKOro CoepKaHus,
BKJIFOYasi HMHQPOPMAIMIO O COBPEMEHHBIX JOCTIKCHUSIX (U3UKHU, aHaIu3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO €O cdepaMu MPoheCCHOHAIIBHON JEATeIbHOCTH, CBSI3aHHBIMH C
(GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
¢bu3nUecKoi HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kjiacce — 68 yacoB (2 yaca B HeJel0), B 8
Kiaacce — 68 gacoB (2 vyaca B Henenmo), B 9 kiacce — 102 yaca (3 wyaca B Heaelo).



[Ipeasaraemplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTENb Je]aeT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYATBHBIX OCOOCHHOCTEH
00yyYaroMMXCsl, COUCKa AKCIEPUMEHTANIbHBIX 3a/IaHUi, MpeaJiaraéMbIX B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa 1Mo (U3HKeE.



COIEPKXAHUE OBYYEHMUSA
7 KIIACC

Pasznen 1. ®u3nka u e€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®uszuka — Hayka O mnpupone. fABneHus npupoabl. PU3HMYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BenuuyuHbL. M3Mepenne Qusnueckunx BenuuuH. PU3NYECKUE
npubopsl. [lorpemnocts n3mepenuil. MexayHapoHasi CHCTEMa €IMHHLL.

Kak ¢usuka u Jpyrue ecTeCTBEHHblE HAayKd H3Yy4aroT MPUPOLY.
EcTecTBeHHOHAYUYHBI METOJ] TMO3HAHUA: HAOIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOITPOCA, BBIIBM)KEHUE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmMogaemMoro sBiaeHus. Onucanue GU3NUECKUX SBJICHHUI C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHW4YeCcKHe, TEIUIOBBIC, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHMUSL.
2. @uznyeckue NpudOPHI U NPOLEAYypa MPSIMBIX U3MEPEHNUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuie padomut u onvimol.
Omnpenenenue LEHbI IEICHUS HIKaIbl U3MEPUTEIBHOTO IPUOOpa.
N3mepenne pacCTOSAHUMN.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TETA.
Omnpenenenue pasmMepoB MajbIX TeEJl.
N3mepenne temmepaTrypbl IIPU IIOMOIIM KUIKOCTHOIO TEPMOMETpPA H
JaTYUKa TEMIIEpaTypBhl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3Bl: JAJIBHOCTH IOJETA
IapyKa, MyIIeHHOrO0 TOPU30HTAIBHO, TeM OOJiblle, YeM OoJibllie BhICOTA
ITyCKa.
Pa3nen 2. [lepBoHava/ibHbIe CBeIEHNUS 0 CTPOEHHHU BellleCcTBA.

o~ D

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
NOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBixkeHue dacTul, BemecTBa. CBS3b CKOPOCTH JBWXKEHUS YaCTUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonericTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabGmroneHne OpOyHOBCKOTO JBUKEHHUS.



2. Habmonenue nuddysum.
3. HaGmronenne  siBIeHWE,  OOBSACHSIOMUXCS ~ TNPUTDKCHHEM — WIH
OTTaJIKUBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie padomut u onvimot.

1. Ouenka JuamMeTpa aToMa METOJIOM pPSAOB (C  HMCHOJb30BaHUEM

dboTorpadmuii).

2. OnbITHI 110 HAOJIIOJEHUIO TETNIOBOTO PACILIMPEHUSI Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pasznen 3. /IBu:keHHne u B3anMojaeiicTBue TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUIKCHHUE.
Cxopoctb. CpellHsAsI CKOPOCTh MPHU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wHepHuu. 3aKOH MHEpUMH. B3anMoAeicTBUE TeNn KAk MNpUYMHA
U3MEHEHUSI CKOPOCTH [BWXKEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InmoTtHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHULIC
00BbEMa BelEeCTBA.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS W CUJIA
TskecTd. Chlia TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CHUJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B IpUpOe U TEXHUKE.

Hemoncmpayuu.

Habnrogenne MexaHn4eckoro ABUKEHUS Tea.

N3MepeHre CKopoCcTy TPSIMOIMHENHOTO IBUKECHHS.
HabGnronenue siBieHus! UHEPIUH.

HaOmronenune nu3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJl.
CpaBHeHuUE Macc 10 B3aUMOJICHCTBUIO TEIl.

CnoxeHue cuil, HallpaBJICHHbBIX IO OJJHOM MPSIMOIA.
./Taﬁopamopubte pabomul u onvimol.

o g b w NPk

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JIBH)KEHHMS (IIAPUKA B XKUIKOCTH,
MO/JIEJH 3JEKTPUYECKOTO aBTOMOOMJIS M TaK Jlajee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOIBKEHHsS OpycKa WU IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO Tea.
OnbIThl, AEMOHCTPUPYIOIIME 3aBHUCHUMOCTb pacTsKeHus (aedopmaiun)
PY>KUHBI OT TPUJIOKEHHOU CHUJIBL.

5. OmnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TeJa U XapakTepa CONMPUKACAIOIINXCS [TOBEPXHOCTEN.

Pa3nen 4. JlaBiienue TBEPABIX TeJl, "KUIKOCTEH U ra30B.



JlaBnenne. CriocoObl YMEHBIIICHUS U yBEIUYEHUs JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJICHHS Traza OT 00bEéma, Temmeparyphl. Ilepenmaua naBiieHHUS
TBEPABIMU TEJIAMU, XKUIKOCTSIMU U razamu. 3akoH I[lackans. [lHeBMartuueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOMHBI. ['mapocratnueckuit
napaaokc. Coolraronuecs: cocyasl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emiau u armocdepHoe AaBieHue. [IpudmHBI CyIIeCTBOBAHUS
Bo3aymHON oOonouku 3emin. OnbeiT Toppuuennu. M3mepenue armocdepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE XUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TENO. BhITaIKUBaronas
(apxumenoBa) cwia. 3akoH Apxumena. [inapanue ten. Bo3myxoriaBaHue.

Jlemoncmpauuu.
3aBUCHUMOCTH JaBJICHUS T'a3a OT TEMIEPaTyphI.

[lepenayva naBiaeHUS )KUAKOCTBIO U TA30M.

Coobmaromyecst COCy/Ibl.

['mapaBiuyueckui mpecc.

[IposiBrieHue nelcTBUS aTMOC(EPHOTO JIaBIICHUS.

3aBUCHMOCTD BBITAIKHBAIONIECH CHJIBI OT 00hEMaA MOTPYKEHHON YacTH
TeJNa U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIONIEH CUIIbI BECY BBITCCHEHHOM KHUJIKOCTH.

S A

VY ciioBuUE IU1aBaHus TEN: IJIaBAaHUE WM IIOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOWIEHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padomut u onvimot.

1. UccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOrPYKEHHOU B
KUJIKOCTh YaCTH TeNa.

2. OmnpeneneHue  BBITAJIKMBAIONICH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMpPOBAHUE JIOJKU U
OIIpELICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGoTra n MOIIHOCTH. JHEPrusi.

Mexanudeckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi poiuara. l[IpuMeHeHHe mpaBWia paBHOBECHS phluara K OJIOKY.



«3onoroe npaBwno» MexaHukd. KIIJ[ mnpocteix MexaHusmoB. lIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. KuHeTnueckas ¢ IMOTEHUUAJIbHAs JHEPTUS.
[IpeBpalieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroil. 3aKOH COXpaHEHUs
SHEPIrUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onsimol.

1. Omnpenenenue padbOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM JBM)XCHHUU Tella

10 TOPU30HTAJIBHON IOBEPXHOCTH.
2. HccnenoBanue yciaoBUil paBHOBECHS pblyara.
3. Hsmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. V3y4yeHne 3aKOHa COXPAHECHHS] MEXAHUYECKOW DHEPTUN.
8 KJIACC

Pa3nes 6. TenjioBble siBJI€HHUS.

OCHOBHBIE TIOJIOKEHHMS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHS
BemecTBa. Macca M pasmepbl aTOMOB M MOJIEKYJI. OMNBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopnenn TBEPHOTO, XUAKOTO U Ta3000pa3sHOrO COCTOSIHUM BelIECTBa.
Kpucrannmueckue u amopgusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacClIMPEHNE U CKATHE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEILIOBOTO JBHKECHUS
yactull. BHyTpenHsisi sHeprus. CrnocoObl U3MEHEHUST BHYTPEHHEM SHEpruu:
Terionepeaadya 51 COBEpLICHUE paboTHI. Bunsl TEIIONEPENAUHN:
TEIIONPOBOHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonuyectBo TemnoThl. YaenpHas TEMIOEMKOCTh BeUIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro OanaHca. [lmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEiabHas TEIUIOTa IUIABJICHUS.
[Tapoo6pazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPAaTypbl KHUIEHUS OT aTMOC(HEpPHOTro
JABJICHUS.

BrnaxnocTh Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CTOPAHHUS.

[Ipunuuner padotel TeruoBbix aBuratenei KIIJ[ temoBoro nBuratens.
TerutoBble IBUTaTEIN U 3aIUTA OKPYKAIOIIEN CPELBI.

3aKOH COXpPaHEHHUsI U IPEBPALLECHHS SHEPTHH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HabGmropeHune OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenune muddysun.

Habmtoienue siBleHN cMaurMBaHWs M KAWJUTSIPHBIX SBJICHUH.
HabmroieHue TeriIoBOro paciiupeHust Tedl.

V3MeHeHne NaBleHUs ra3a Mpu W3MEHEHWH 00bhEMa M HarpeBaHWUU WITU
OXJTQXKICHUH.

[IpaBuna u3mepeHus TeMIepaTyphl.

Buser Temmonepenayn.

OxJ1a)KJIeHUE MPU COBEPUICHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIITHUMU CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmroneHue KumeHusl.

12. HabmroieHue nocTOSIHCTBA TEMITEPATYPHI ITPU TUTABJICHUH.
13. Moaenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

OMnbITHI 10 0OHAPYKEHUIO ACHUCTBUS CHIJI MOJIEKYJIIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAaHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.
OMnBITE 110 HAOMIOACHUIO TEIIOBOI'O PACHIMPEHHUS Ta30B, KUIAKOCTECH U
TBEPIBIX TEIL.

OrnpeneneHue AaBiaeHUS BO3AyXa B OaJJIOHE HIMpHUIIA.

OnbITHl, IEMOHCTPUPYIONIME 3aBUCUMOCTH JIABJICHHS BO3[yXa OT €r0
00bEMa M HArpEeBaHUS WA OXJIKICHHUS.

[IpoBepka rumoTe3sl JMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIePaTyPHI.

HaGmonenne w3MeHeHHs BHYTPEHHEH OJHEpPruMM Tejda B pe3yJbTaTe
Terionepeaayu U paboThl BHELTHUX CHUJL.

UccnenoBanue siBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJOJAHOU U
ropsiyer BOJBI.

OnpeneneHde  KOJWYECTBAa  TEIJIOTHI, IOJYYEHHOTO  BOJOWM  MpH
TEIUI00OMEHE C HarpeThIM METAJUTMYECKUM [TUITUHIPOM.

10. OnpeneneHue yaeIbHOM TEINTOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca NCrapeHusl.

12. OnpenieieHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yaeIbHOM TEIUIOTHI IIJIABJICHHUS JIBIA.

Pa3zjnes 7. DiiekTpryeckne U MATHUTHBIE SIBJICHHUS.

OnexkTpuzaums Tell. J[Ba poaa a3ieKkTpUyYecKux 3apsaoB. B3anmmoneinicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKIY TEJIaMM ).

OnekTpuueckoe mnoje. Hanpsk€HHOCTh 3nekTpudeckoro mofsa. [IpuHuun
CYyNEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA JIEKTPUUECKUM 3apsij.
Ctpoenue aroma. IIpOoBONHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
3JIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
HNctouHuku mMOCTOSHHOTO TOKA. JIeMCTBUSI AIEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HaIpsDKEHUE.
ComnpoTuBlieHHE MPOBOJIHUKA. YIEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
s yyactka nenu.  [locnemoBarenbHOE W MAPAUICNIBHOE — COCAUHEHUE
MIPOBOJHUKOB.

Pabora u MOIIHOCTH 2JIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DNEeKTpUYECKUe 1eNnu U MOTPEeOUTEIN dIECKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTossHHBIE ~ MarHuTHL.  B3aumoaeHCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. MarHuTHoOe 1ojie 3eMIId U €ro 3Ha4eHUE Ui KU3HU Ha 3eMiie.
OnbiT  Opcrena. MaruuTHoe mMoJie  JJIEKTpUYecKoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENb MOCTOSHHOTO TOKAa. M Cmoyib30BaHME 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 3neKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
DIIEKTpPOreHepaTop. CniocoOb1 [IOJTy4YEeHUS 3JIEKTPUYECKOUN SHEPIUH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Tedl.

JIBa posa 3EKTPUYECKUX 3apsI0B U B3aUMOJICVCTBUE 3APSHKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE HIIEKTPOCKOIIA.
DJeKTpocTaTu4ecKass MHAYKIIHS.

3aKOH COXpPaHEHUS JICKTPUUECKUX 3aPSI/IOB.
[IpOBOIHUKH U TUDJICKTPUKH.

MogenupoBanue CUIIOBBIX JJUHUM JIEKTPUUECKOTO TOJIS.
M cTouyHMKHM TOCTOSIHHOTO TOKA.

JlelicTBHS IEKTPUIECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B )KUIKOCTH.

11. I'a30BBIM pa3psi.

12. I3mepeHne cuiibl TOKa aMIIEpPMETPOM.

13. I3mepeHue 3JIeKTPUIECKOT0 HAPSIAKEHUST BOJTbTMETPOM.
14. PeocTar 1 Mara3vH COIIPOTUBIICHUM.

15. B3auMo1eiCTBHE MOCTOSHHBIX MAarHUTOB.
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16. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXHOCTH Pa3ACIICHUA ITOJIFOCOB MAIrHUTaA.



17
18
19
20
21
22
23
24

25

. MonenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ 1oJjie ToKa. IJIEKTPOMArHHUT.

. JlelicTBHE MAarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.

. DJIEKTPOABUTATENH MIOCTOSHHOTO TOKA.

. UccnenoBanue siBIICHUS 2JIEKTPOMArHUTHOM MHTYKIIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HaIlpaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBCHMS.

. DJIEKTPOTreHePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie padomwt u onvimot.

1.

I

10.
11.

12.

13.

14.
15.

16

OnpITel MO HAOMIOJIEHUIO DJCKTPHU3AIMU TEN UHIAYKIUEH U TpHU
COTPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS DJIEKTPUYECKOTO TIOJII HA TMPOBOJHUKU U
JIDIIEKTPUKH.

COopka u mpoBepka paboThl IIEKTPUUYECKOH TN MOCTOSTHHOTO TOKA.
W3mepenne u peryImpoBaHue CHITBI TOKA.

W3mepenne u peryJInpoBaHUE HAMIPSKCHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIIHE 3aBUCUMOCTb ANEKTPUICCKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJAN MONEPEUHOTO
CEUYCHHS M MaTepuana.

[IpoBepka mpaBuiia CIOKECHHS HAIPSHKEHUN TPU  IOCIEA0BATCILHOM
COCTMHECHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia I CHIBI TOKa TPH TapaICIBHOM COSAUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI ATEKTPUICCKOTO TOKA, UIYIIIETO YepPe3 PE3UCTOP.
OmnpeneneHre MOIMHOCTA  DJICKTPUUECKOTO TOKA, BBIICISEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIAYIIETO Yepe3 JaMIOUKY, OT
HANpsKECHHS HA HEM.

Onpenenenue KII1/[ narpeBatersi.

HccnenoBanre MarHUTHOTO B3aUMOICHCTBUS MTOCTOSTHHBIX MarHUTOB.
W3ydyeHne MarHUTHOTO TIONS  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

. UccnenoBanue neicTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBHS
KATyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HaIlpaBJICHHS TOKAa B
KaTyIIIKE.

18. I3ydyeHue 1eicTBUSI MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue 1 u3yueHne padoThl JJIEKTPOIBUTATEIIS.

20. I3mepenue KIIJI anekTpoaBUTraTeibHON YCTAaHOBKH.

21. OnBITBI TO HCCIEIOBAHUIO SIBJICHUS HJICKTPOMArHUTHOM WMHAYKIUU:
WCCIICIOBAHNE W3MCHEHHWM 3HAYEHHS W HANPABICHUS WHIYKIIMOHHOTO

TOKA.
9 KJIACC

Pa3nes 8. MexaHu4yeckue siBJIeHUs.

Mexannueckoe naBwkeHHE. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBxkeHue. HepaBHoMepHOe npsiMosiMHENHOE NBMKEeHUE. CpelHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOomHOE
naaeaue. OnbeITe | amuies.

PaBHOMepHOE ABMxKeHHE 1O OKpyxkHOcTU. [lepuon u dacrota oOpaieHusl.
JIuHeiHas 1 yrioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropoit 3akoH Herotona. Tpernit 3akoH HproToHa.
[IpuHIMI CYyTIEpIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIBKEHUS, CHIIa
TPEHMUS ITOKOSI, APYTUE BUJIbI TPEHHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
naneHus. JlBmxenune muianetr BOKpyr Connuna. IlepBas kocmmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOukU. AOGCOMOTHO TBEpPAOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec tena. M3meHenne ummyinbca. UMmynibe cuibl. 3aKOH COXpaHEHUS
nMnynbca. PeakTuBHOE IBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cui TsKeCTH, yHpYrocTw,
TpeHusi. CBs3b dHepruu 1 padboThl. [loTeHInanpHas YHEPrus Teja, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHAs SJHEPTUS CKATOU NPYKUHBI. Knunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUM.

Jlemoncmpayuu.

1. HaGmrogeHne MeXaHM4eCKOTro JIBHKEHUS TeJla OTHOCUTEIBHO PAa3HBIX Tell

OTCYETA.
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9.

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

CpaBHEHUE MyTe€W W TPACKTOPUN NBUKEHUS OJHOIO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3MepeHne CKOpOCTU U YCKOPEHUS IPSIMOJTMHENHOTO IBUKECHHUS.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUSI.

HabGnronenue NBUKEHHUS TEJA 110 OKPY>KHOCTH.

Habnronenne MexaHn4ecKHX SBJICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexka» 1npu €€ pPaBHOMEPHOM H  YCKOPEHHOM  JIBUOKCHUH
OTHOCHUTENFHO KabuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAcChl Tejla W JEHUCTBYIOIIEH Ha HEro
CUJIBL.

Habnronenue paBeHCTBa CUJl PU B3AMMOIEHCTBUH TEJL.

M3meHeHue Beca Tea Ipyu yCKOPEHHOM JIBUKCHUH.

[lepenaya umiynbca Npyu B3aUMOJICHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU TIPHU B3aUMOICUCTBUH TEL.

CoxpaHeHHE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBHH.
HabGnronenue peakTUBHOTO IBHKEHUS.

CoxpaHeHHne MEXaHUYECKOW SHEPTUU TPU CBOOOITHOM MaJIEHUU.
CoxpaHeHrne MEXaHUYECKON YHEPTHUH IIPU JBH)KECHUU TeNa MO JEHCTBUEM
MPYUHBIL.

Jlabopamopnuie padbomot u onvimeot.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajdbHEWIIEro PaBHOMEPHOTO
JBWKCHUS IIAPUKA UITU TEJIEHKKH.

OrnpeneneHue CpelIHEe CKOPOCTU CKOJBXKEHUS OpycKa WM JIBHXKCHUS
HIapUKA I10 HAKJIOHHOW TIOCKOCTH.

OnpeneneHue yCKOpeHHs] Tejda MPU PABHOYCKOPEHHOM JBUKEHHUH TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI>KEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TPU PABHOYCKOPEHHOM JBMXKEHHUHM Oe€3
HAYaJbHOM CKOPOCTH ITyTH OTHOCSITCA KakK psJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenne k03P GUIIMEHTA TPEHUS CKOIBKEHUS.

Onpenenenue )KECTKOCTU PYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS NP PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. OmpesesieHne  pabOThl  CUJIBI  YIIPYTOCTHM TIpU  TOIBEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJABM)KHOIO U MOABUKHOTO OJIOKOB.
11. U3ydyeHune 3aKoHa COXpAHEHUS SHEPTUU.
Pa3nen 9. Mexannuyeckue K0J1e0aHUA M BOJIHBIL.

Koneb6arenbHoe nuxkeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUIUTyJa. MatemMaTuuecKuil U NpyKUHHBIM MadaTHUKH. [IpeBpamienue
SHEPTUU MPU KOJIeOATETLHOM JIBHXKCHHH.

3aryxatomue  koneOaHua.  BbeIHyXneHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBoWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
NonepeyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpAHEHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIbTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenune kojieOaHuil TEJ IOA ACHCTBHEM CHIIBI TSHKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habnrogenue BIHY X ACHHBIX KOJIEOAHUI U pE30HAHCA.

PacnipocTpaneHnue mpo10JIbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEIIH).

Habnrogenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUM PE30HAHC.

Jlabopamopnuie padomut u onvimot.

1. OmpeneneHue 4YacTOTbl M MepuUoAa KOJEOAHWM MaTeMaTu4ecKoro
MasITHHUKA.
Omnpenenenre 4acTOThI U IEPUOJIA KOJIEOAHUN TIPYKUHHOTO MasITHHUKA.
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HccnenoBaHue 3aBUCMMOCTH Mepro/ia KoiaeOaHUH MOBEIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MEPUOAA KOJIEOAaHUHN PYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJieOaHWM rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tepuoja  KojeOaHHit
IPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepeHnue yckopeHus cBOOOAHOTO MaICHHUs.
Pazjnen 10. djekTpoMarHuTHOE MOJIE€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  JJEKTpOMAarHuTHele  BOJHbBI.  CBoliCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.



DneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. N3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO

Tenedona.
Pa3nen 11. CBeToBbIe IBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounukm ~— cBera.  [IpsMonuHErHOE
pactpocTtpaHeHue cBera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xon onydueir B JuH3e. OnrTuyeckas cucrtema (QoTtoanmnapara,
MUKpOCKOINa M Tejeckona. ['ma3 kak omnrTuueckas cuctema. binzopykocTh u
JAJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpauuu.

[IpssmonMHEHOE pacnpOCTPAHEHHUE CBETA.

OTtpaxeHune cBera.

[Tomyyenune n3o0paxeHuit B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTudecknii CBETOBOI.

Xox mydeii B coOuparoiei JIMH3e.

XoJ nyden B pacCeUBaKOLIEH JIMH3E.

[Tonyuyenue n3o0paxeHuil ¢ TOMOILBIO JTMH3.

. Ipuniun nevictBus poroannapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Mopnens rnasza.

11. PaznoxeHue 6e10ro cBeTa B CIIEKTD.

12. [Tonydenue 6e10ro cBeTa Npu CI0KEHUU CBETa Pa3HBIX 1IBETOB.

Jlabopamopnwie padomut u onvimot.

1. HUccnenoBanue 3aBUCMMOCTH YTja OTPa)XE€HUsI CBETOBOTO Jiy4ya OT yrja
najcHusI.
N3yuenune xapakTepuCTUK U300paKEHUS TTPEAMETA B TIIOCKOM 3€pKaJe.
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I/ICCHGI[OBaHI/Ie 34aBUCUMOCTH yTJIa IPCIIOMIICHUS CBCTOBOTO JIyda OT yrIJia
MMaJICHUA Ha T'PaHUIC «BO3yX—CTCKIIO».



[Tomyuenune n300pakxeHU ¢ TOMOIIBIO COOMPAFOIICH JTHH3BI.
5. Ompenenenne HOKyCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMparomeit
JIVH3BL.
OnbITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
7. OmBITHI MO BOCHPUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3
[[BETOBbIC (DUIIBTPHI.
Pa3znen 12. KBaHTOBBIE SIBJI€HMSI.

Omnwitel Pesepdopna u mnanerapHas mojaens atoma. Mogens aroma bopa.
Hcenyckanne u noryonieHue ceera atoMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wmopens artomHoro szapa. W3ortonsl. PaanoaxTuBHBIE
npeBpatenus. llepuon nmonypacnana aTOMHBIX I€ED.

SAnepHble peaknuu. 3aKOHBI COXPaHEHHWs 3apsiA0BOTO M MAacCOBOIO YHCEIN.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel W dHEpruu. Peakuuu cHHTE3a H
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepreTuka. J[eWCTBUA pPaAUMOAKTHBHBIX H3JIYYEHUHM Ha JKHUBBIC
OpTaHU3MBL.

Jemoncmpauuu.

CnexTpbl U31y4EeHHS U MOTJIOMIEHUS.

CrnexTpsl pa3IM4HbIX Ta30B.

CnekTp Bogopoaa.

HabGnronenue TpekoB B kamepe BunbcoHa.

PaboTa cu€Turika HOHU3UPYIOIINX U3TYyUCHHI.

Peructpanus u3nmydeHus: IpUPOJHBIX MUHEPAJIOB U TPOTYKTOB.
Jlabopamopnuie padbomot u onvimol.

1. HabGnropeHue CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3ITyUYEHUS.
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2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTUHU YACTULIBI [0 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHTEIbHO-000011IAKOIUIT MOAYIb.

[ToBTOpPUTENBHO-00001IAIOIINK MOTYJIb MTPEIHA3HAYEH AJIsi CUCTEMATU3aluU
U 0o0OoOmIeHHs]  TPEAMETHOTO  COACpXKaHUS UM ONbITa  JAESITEIbHOCTH,
pUOOPETEHHOTO TIPU M3YyUYEHUHU BCETO Kypca (DM3HKH, a TaKkKe JJIs TOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy T0 (u3uke g oO0ydaronmxcs,
BbIOpABIIMX ATOT YUEOHBIH MpeaMeET.

[Ipy u3yyeHUM NaHHOTO MOJYJIS PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBACTCS JAOCTHXKEHUE MPEIMETHBIX U
METANpeAMETHBIX  TUIAHUPYEMBIX  pe3ylbTaToB  O0OydeHws, (opMUpyeTcs
€CTECTBEHHOHAYYHas! TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUS



SABJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMU OOBACHATH (HU3MUECKUE
ABJICHUS, NPUMEHSS TMOJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapakKTep JaHHOTO pa3jielia pean3yeTcs
32 CY4€T TOro, 4YTO OOYyYarOIIMECs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
IpeIaracTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pAaCIO3HaBaTh WU HAYYHO OOBSICHATH
du3nuecKue SBICHUS B OKPY KAOIICH MTPUPOJIE ¥ TIOBCETHEBHON KU3HH,
HCIIOJIh30BaTh HAYYHBIC METOJBI UCCICIOBAHUS (PU3HMUECKUX SBJICHUH, B TOM
YuCJe AJIsI IPOBEPKU TUIIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAy4YHbIE OCHOBBI HauOOJee BaXHBIX JOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS Pa3JINYHbIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHHUS U COXPAHCHUSI BCEX M3BECTHBIX BUOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne Hpu3nKu Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs HAIIPABJICHO
Ha TOCTHKEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3ysIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare uzyuenus QU3MKU HA ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus
y oOyuatomierocsi 0yayT copMupoBaHbI CIAEAYIOUINE JINIYHOCTHBIE PE3YIbTATh B
YacTH:
1) naTpUOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(bu3nYeCcKoil HayKH;

LEHHOCTHOE OTHOILLIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3HKOB,;

2) rPaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX NPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHXKEHHIM
bu3uKy;

OCO3HAHME BAXHOCTH MOPAJIBHO-3TUYECKUX IPUHLUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

BOCIIPUSITUE 3CTETUYECKHX KayecTB (PU3MYECKOM HaykH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

OCO3HaHWE UEHHOCTH (PU3MYECKOM HAyKM KaK MOUIHOTO WHCTPYMEHTa
MTO3HAHUS MHUPA, OCHOBBI DPA3BUTUSA TEXHOJIOTMHM, BAXKHEHIIEH COCTABIISIOLICH
KyJbTYpBbI;

pa3BUTHE HAy4yHOM JI0OO3HATENBHOCTH, HMHTEpeca K HCCIEeI0BaTENbCKON
NESATENIbHOCTH;

5) popmupoBaHus KyJAbTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONOYYHS:

OCO3HaHWE IIEHHOCTH Oe30omacHoro obpaza JKW3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TpaBui O€30MACHOrO TOBEJIECHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JIOMAIIHUX YCJIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBBbIKA pedIIeKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TAKOT'O K€ MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHUS:

AKTUBHOE YYacTHE B pEIICHUH MPAKTHYECKUX 3a1ad (B paMKax CEMBH,

o0pa3oBaTeNbHOM  OpraHu3aldd, TOpoja, Kpas) TEXHOJOTUYECKOW WU



COITMAJILHOM HAIPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE W (PU3MIECKUX

3HAHUM;

HWHTEpEeC K MPAKTUIECKOMY M3YUCHHIO TPOodeCcChii, CBA3aHHBIX ¢ (DU3UKOM;
7) IKOJIOTrH4eCKOr0 BOCIIUTAHUS:

OpUCHTAIlusl Ha NPUMEHEHHE (HU3NYECKUX 3HAHWU JUIs pelieHus 3a7ad B
00JaCTH OKPYXKAIOIICH Cpenbl, IUIAaHUPOBAHMSI TIOCTYIIKOB W OIEHKH WX
BO3MOKHBIX MOCJIEACTBUM [T OKPYKAIOIIEH CPEJIbI;

OCO3HaHHUE TJI00AIBHOTO XapakTepa HKOJOTUYECKHUX MpoOJjieM MU MyTeH HX
penieHus;

8) amanTanmuum K HM3MEHAKINUMCH YCJIOBHSM CONMAJILHOW W NPHPOIHOM
cpeabl:

MOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU  BBIMIOJHCHHH HCCIICIOBAHUN H
MIPOCKTOB (PU3MUECKOIN HAIIPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM APYTHX;

MOBBIIIIEHWE  YPOBHS  CBOEM  KOMIIETEHTHOCTH 4e€pe3  MPaAKTUYECKYIO
JIEATEIIbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4YHCIIe (HOPMYJIHPOBAThH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBJICHUSX;

Ooco3HaHHUE NeUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JlacTH
bu3uKy;

IJIAHUPOBAHUE CBOCTO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3UUYCCKUX 3HAHU;

CTpEMJICHHE aHAIM3UPOBATh M BBISBIIATH B3aUMOCBSI3H IIPUPOILI, 00IIECTBA 1
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

OIlEHKa CBOMX JCHCTBUUA C Y4YE€TOM BIIMSHUS Ha OKPYKAIOUIYIO Cpemy,
BO3MOJKHBIX TJI00AJBHBIX TIOCIIECICTBUH.

METAITPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHsT TporpaMMbl M0 (U3UKE HAa ypPOBHE OCHOBHOTO
oO1ero o0pa3zoBanus y oOy4Jaromierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOINIUE TT03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATUBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  PETryJSATHBHBIC
yYHHBEpCaJIbHBIC YUCOHbIC ICHCTBUSI.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBble Jijornueckue 1eicTBUA:
BBISBIIATH W XapakTepu30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BIICHUI);



yCTaHaBJIMBATh CYUIECTBEHHBIN NpHU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUs B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBCHHBIE CBS3U TPU HW3YYCHUH (HU3UIECKUX
SBJICHMA W TPOIIECCOB, JIeJaTh BBIBOJABI C HCIOJB30BAaHUEM JACAYKTHBHBIX U
WHIYKTUBHBIX ~ yMO3aKIIOUCHHWH, BBIIBUTATh THUIOTE3BI O  B3aWMOCBS3SIX
(bu3HUEeCKUX BEJINYUH;

CaMOCTOSITENIbHO BBIOMpAThH CIOCO0 pemieHust yueOHoW (u3nueckor 3amaun
(cpaBHEHME HECKOJBKHX BapHaHTOB PEIICHMs, BHIOOP HanOoOJee MOAXOJSIIEro C
y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).
ba3zoBble ucciegoBarebCKue 1eHCTBUSL:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEICKUNA MHCTPYMEHT TIO3HAHMUS;

IPOBOJUTH TIO CAMOCTOSITEIBHO COCTABIICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
bu3HYeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3UYECKOTO SBIICHUS;

OIICHWBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAITHIO, TTOTYUECHHYO
B XOJI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMyIupoBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yJbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JTajibHENIIee pa3BUTHE (PU3MUECKUX MTPOLIECCOB,
a TakKe BBIABUTATh MPEANOJIOKEHHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

NPUMEHSTh PA3JIUYHbIE METOJIbl, MHCTPYMEHTBI U 3alpOoChl MPHU TOUCKE U
orbope wuHbOpPMAIMK WIM JaHHBIX C YYETOM TPEIJIOKEHHON y4eOHOM
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMy  TMpenCTaBICHHS
uHbOpPMAIIMM ¥ WJUTIOCTPUPOBATH pEIIacMbie 3aJa4d HECIONKHBIMH CXEMaMH,
TuarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHUSA:

B X0J1€ 00CYXAeHUs y4eOHOTr0 MaTepurala, pe3yabTaToB Ja00paTOPHBIX paboT
¥ TIPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl U BBICKA3hIBATh
UJIeU, HalleJICHHblE Ha peUIeHUE 3aJaud M MOoJjepxaHue OJaroxenareIbHOCTH
OOIICHMS,

COTIOCTAaBIISATh CBOM CYXKICHUS C CYXICHHSIMHU JIPYTHUX YYaCTHUKOB JTUAJIOTa,
OOHaApYKUBATh PA3IUIHNE U CXOACTBO TTO3UIIHIA;



BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTAX;

MyOJMYHO TPENCTABIATh PE3YIbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OTIBITA
(aKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHMMATh U HUCIOJh30BaTh MPEUMYILIECTBA KOMAHIAHOW W WHAWBUYATHLHON
paboThI IPU PEIICHUH KOHKPETHOM (PU3NYECKOMN MTPOOIIEMBI;

OPUHUMATh 1EJIM COBMECTHOM AESTeNIbHOCTH, OPTraHW30BbIBATh JIEUCTBUS IO
e€ JIOCTHXKEHHIO: paclpenessTh PpOoiaH, O0O0CYyX IaTh MNPOLECChl U PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh palOThI, JOCTUTasi KayeCTBEHHOI'O pPe3yJibTara o
CBOEMY HAIpPABJICHUIO U KOOPAMHHUPYS CBOM JEUCTBUS C JIPYTMMU YICHAMH
KOMaH/Ibl;

OIICHMBAaTh Ka4eCTBO CBOETO BKJaJa B OOIMMK TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBUS.

PerJISITI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranm3amnus:
BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX W YUEOHBIX CHUTYallUsSIX, TPEOYIOUIHUX

JUTS petieHust QU3NYEeCKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  PA3NIMYHBIX  MOAXOJAX  NPHUHATHS  pPELICHUU
(MHAMBUAYAJIbHOE, IPUHATUE PEIICHUS B IPYIINE, IPUHATUE PEIICHUNA TPYIIION );

CaMOCTOSTENIbHO COCTaBIISITh AJITOPUTM PEIICHHS (PU3NYECKOM 3aJauyu WU
IUIaHa MCCIEAOBaHUS C YYETOM MMEIOIIMXCS PECYypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pELICHUM;

JienaTh BIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYALlMH U IPEJIararh IJiaH €€ N3MEHEHMS,

OOBSICHATh  NPUYMHBI  JOCTIKEHUS  (HEJOCTHXKEHHUS]))  Pe3yJIbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JAESATENBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
($u3MYECKOro MCCIENOBaHUS WM MNPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JIPYToro 4ejoBeKa B XOJI€ CIopa WU JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;

OpU3HABATH CBOE MPaBO Ha OIMIMOKY MPHU pelieHuU GU3HUECKUX 3a/lay WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.



IHPEAMETHBIE PE3YJIbTATBI

K xonIy o0yueHus B 7 Kjacce mpeMETHbIEC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

UCIIOJIb30BaTh MOHATUA: (U3MUYECKUE U XUMHUYECKHUE SIBIICHUS, HAOJIO/ICHUE,
HKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, €ANHULIBI (PU3HUUECKUX BEJIMYUH, aTOM, MOJICKYJIa,
arperatHble  COCTOSIHHMA  BemiecTtBa  (TBEpHOE,  KUAKOE, Ta3000pas3Hoe),
MEXaHUYECKOEe JBMKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOIIas cuia, Aedopmarus (ympyras, IUtacTHUecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

paznuyath siBlieHUs (Iuddys3us, TEMIoBOoe ABUKEHUE YaCTHI] BEIECTBA,
paBHOMEpHOE JBUKCHHUE, HEPABHOMEPHOE JIBI)KCHUE, MHEPLUS, B3aUMOJICHCTBUE
T€J, paBHOBECHE TBEPABIX TEJ C 3aKPEIIEHHOW OChIO BpalleHus, Mepenaya
JaBJIeHUs TBEPJBIMHU TEJIaMH, KUJIKOCTSIMU M Tazamu, atMoc(epHoe JaBJcHHE,
IJIaBaHUE TeJl, MPEBPAIEHUs MEXaHUYEeCKOW »JHEpPruu) MO ONHCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JIaHHOE
busnUecKoe SBICHHUE,

pacmo3HaBaTh MPOSBICHNE N3YUCHHBIX (DU3UUECCKUX SIBJICHUI B OKPYKAIOIIEM
MHpE, B TOM YHucle (PU3NUECKHE SIBJICHUS B TIPHUPOJE: MPUMEPHI IBIKECHUS C
Pa3TUIHBIMHA CKOPOCTSMH B )KHBOW M HEXKWUBOUW MPHUPOJIC, NEHCTBUE CUIIBI TPEHUS B
NpUPOAC W TEXHUKE, BIUSHUC aTMOCHEPHOTO MaBJICHWS Ha >KHUBOM OPTaHH3M,
IJIaBaHuEe PBIO, PhIYard B TEJ€ YEIOBEKA, MPU 3TOM TMEPEBOIUTH MPAKTHYCCKYFO
3a/1ady B y4eOHYIO, BBIJIETSATh CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKU) (HU3NUECKUX
SIBIICHUI;

OMKCHIBATh M3yYCHHBIE CBOMCTBA TeN U (M3MYECKUE SIBICHUS, WCIOJb3YS
dbuzndyeckue BeMMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIYyTh,
CKOPOCTb, CpPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIAa TSDKECTH, BEC Teja, CUiia
TpeHUs, AaBjieHHe (TBEPAOTO TeJa, >KUIKOCTH, Ta3a), BBHITAJKHUBAIONIAS CHJIA,
MexaHu4ecKkass padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIBI, KO3(PUIueHT
MOJIC3HOTO JEHCTBUS MEXaHU3MOB, KHUHETUYECKAsl U TIOTCHIIMAIbHAS YHEPTHS), TIPU
OTHMCAHWUH TPABMWIIHHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIb3YEMbIX BEJIMUWH, UX
0o0O3HAaUeHUsT W CIWHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DH3WYECKYIO BEIMYMHY C JIPYTHMH BEJIMYUHAMH, CTPOUTH
rpaduKy U3YyYECHHBIX 3aBUCUMOCTEH (PU3NUICCKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa TeJl, (HU3WYECKUE SBJICHHUS €  TMPOIECCHI,
WCIIOJIB3YSl MpaBWia CIOXKEHUs1 Cui (BIOJb OJHOM TpsiMol), 3akoH ['yka, 3aKkoH
[Tackansi, 3akoH Apxumesa, IpaBUiIo paBHOBeCHsI pbrdyara (0J10Ka),



«30JI0TO€ MPABUJIO» MEXAHWKHU, 3aKOH COXPAaHECHUSI MEXaHUYECKOW SHEPruH,
IpyU OTOM JaBaTh CJIOBECHYIO (OPMYJHUPOBKY 3aKOHAa U 3allUChIBaTh €r0
MAaTEMATHYECKOE BBIPAKECHHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUSI, TIPOILIECCHI M CBOMCTBA TEJ, B TOM UHCIIC U B
KOHTEKCTE  CHUTyallMidi  IMPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BBISABIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHX II1aroB C
ornopoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (HM3WUYECKUX SIBICHUMU, (U3UUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemath pacy€THbIC 3a7auu B 1—2 ACHCTBUSI, UCTIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHalvM3a YCJIOBHUS 3aJa4yu
3aIUChIBATh KPAaTKOE yCJIOBHE, MOJICTABIATh (DU3UUECKUE BEIUYUHBI B (DOPMYIIBI U
MPOBOJAUTH PACUETHI, HAXOJAUTh CIPABOYHBIC JJAHHBIC, HEOOXOIUMBIC IS PEIICHHS
3aJ1a4, OIEHUBATh PCATUCTUIHOCTD MOJIYYECHHON (DU3NUECKON BEITMYMHBI,

pacrio3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PCIINTh TPH  ITOMOIIU
(GU3NYECKUX METOJ0B, B OIMCAHMHM HCCIEIOBAHUS BBIJCIATH IPOBEPSIEMOE
NpeanoyiokeHue (TUIOTEe3y), pa3audyaTh W HHTEPIPETUPOBATH  IOJTYUYCHHBIN
pe3yJIbTaT, HAXOAUTh OITMOKU B XOJI€ OIBITA, JIeJaTh BBIBOJIBI IO €T0 pe3ysibTaTaM;

MPOBOAUTE OMNBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUNM WU (DU3NUECKUX
CBOMCTB TeJ: (OPMYJIMPOBATH IPOBEPSAEMBIE TIPEAIIOIOKEHUSI, COOUPATh YCTAHOBKY
U3 TIPEUIOKEHHOTO 00O0pYAOBaHHUS, 3alMCBhIBATh XOJI OMNbITa M (POPMYJIHPOBATH
BBIBOJIBI;

BBITIOJTHATD TIPSIMBIC U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa,
CHJIBI U TEMIIEPATYpPhl C HCIIOJb30BAHHEM AHAJIOTOBBIX W IU(PPOBBIX IPUOOPOB,
3aIMChIBATh MMOKA3aHUsS MPUOOPOB ¢ YUETOM 3aaHHON aOCOJIFOTHON MOTPEIIHOCTH
U3MEPEHUN;

MPOBOAUTH HUCCJIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3WYECKOW BEJIMYMHBI OT
JPYrod C MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTU MyTH PABHOMEPHO
JBUKYIIETOCs T€JIa OT BPEMEHU JBUKEHHUS TEJA, CUIIbI TPEHUS CKOJIBKEHUS OT BEca
TeJla, KauyecTBa 00pabOTKHM MOBEPXHOCTEH TEJl M HE3aBUCUMOCTU CHJIBI TPEHUS OT
TUIOIIAJN CONPUKOCHOBEHUS TEJ, CHJIbI YOPYrOCTA OT YIUIMHCHUS MPY>KUHBI,
BBITAJIKUBAIONICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTU Tella M OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJjia, OT TJIyOHWHBI, HA KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH IJIaBaHUS TeJ, YCJIOBUM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM YYEOHOTO HCCJIENOBAaHMs, COOMpPATh YCTAHOBKY W
BBITIOJIHATHh U3MEPEHUS, CIEIys MPEIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yIbTaThl
MOJTY4YeHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJC



OPEUIOKEHHBIX TaOIMLl W TpauUKOB, AENaTh BBIBOJABI IO pe3yibTaTaM
UCCIIEI0BaHMS;

OPOBOJUTHh KOCBEHHBIE M3MEPEHUS (UBNYECKUX BEIUYMH (IJIOTHOCTH
BELIECTBA KUJIKOCTH WU TBEPAOrO TeENa, CHUJIa TPEHMs CKOJIbKEHUS, JaBJICHUE
BO3/yXa, BBITAJKMBAIOIAs CUJIA, JEHCTBYIOIAsl HA ITOTPYKEHHOE B KUIKOCTH TEJIO,
KOA((UIUEHT MOJIE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS NPEII0KEHHON
UHCTPYKUMU: TPU BBIIOJHEHUM HU3MEPEHHH COOUpPATh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOM BEIMYUHBI;

co0roaTh MpaBuila TEXHUKU O€30IacHOCTH IpU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHLMIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS COCYAbI, OAPOMETP, pblyar, NOIBUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMUCAHUS (B TOM 4YHCIE: MOJUIMITHUKH, YCTPOHCTBO
BOJOINPOBO/IA, TUIPABINYECKUN MTPECC, MAHOMETP, BHICOTOMEpP, TOPLUIHEBOM HAcoC,
apeoMETp), UCIIONb3Ys 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUM U HEOOXOIUMBbIC
(u3MYecKue 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEpPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3MUYECKUX 3HAHUM B TMOBCEAHEBHOM JKM3HM s 0OecreyeHus
0e30MacHOCTH MpU OOpalleHHH C NpUOOpaMu U TEXHUYECKUMH YCTpPOICTBaMH,
COXpaHEHHUs! 3JI0pPOBbsI M COONIOAEHUS HOPM JKOJOTMYECKOTO TOBEACHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIISAIT OTOOpP HCTOYHUKOB HH(popmanuu B VHTepHeTe B
COOTBETCTBHUHM C 3a/IaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEKOLIMXCS 3HAHUMI
U NyTEM CpPaBHEHMS PA3NIHMYHBIX HCTOYHHKOB BBLACNATh MH(POPMALIUIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOYKET OBITh HEJOCTOBEPHOM;

UCIOJb30BaTh MPH BBIIOJHEHUU YUYEOHBIX 3aJaHUi HAyYHO-TOMYJISIPHYIO
JAUTepaTypy (U3NYECKOTO COJEp)KaHHUs, CIIPaBOYHbIE MaTepuaibl, PECYpChbl CETH
WuTepHer, BnageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MNpeoOpa3oBaHus
nH(pOpMaIKU U3 0JHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE KpAaTKHEe MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HH(pOpMAMK (PU3UUYECKOTO COAECp>KaHUS, B TOM YHCIIE
nyOJMYHO JiejaTh KpaTKue COOOILIEHUS O pe3yJibTaTax MPOEKTOB WM  y4eOHBIX
UCCJIEIOBAHUM, TPU HTOM TPaMOTHO UCIOJIb30BATh



W3YUCHHBIA TIOHSATUMHBIA  ammapar Kypca (U3UKH, COINPOBOXKIAThH
BBICTYIUICHUE MPE3CHTAIUEH;

IpU  BBIMOJHEHUH YYEOHBIX TPOCKTOB M HCCIAEAOBAHUM pacHpeacisiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHM C MOCTaBJICHHBIMH 3a/lauaMH, CISIUThH 3a
BBIIIOJIHEHUEM IIJIaHa JCUCTBUM, aJcKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAaJl B
JESITEIbHOCTh ~ TPYIBI, BBICTPAMBATh KOMMYHUKAaTHUBHOE B3aMMOJCHCTBUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIMX.

K xoHiy 00yuenus B 8 kjiacce npeiMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

WCIIOJIb30BaTh TMOHSATHUA: Macca MW pa3Mepbl MOJICKYJ, TEIJIOBOE JIBUKCHHE
aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSHHUS BEIIECTBA, KPUCTALIIMYECKUE U
aMmopdHbIe Teja, HACBHIIMICHHBIM W HEHACHIIIEHHBIH I1ap, BIAXXHOCTh BO31yXa,
TeMIlepaTrypa, BHYTPCHHSII DJHEPrus, TEIUIOBOM JBUTATEllb, AJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsll, DJIEKTPUUECKOE TMOJIe, MTPOBOJHUKHA M JTUDJICKTPHUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyuath SBJIEHUS (TEIUIOBOE pacCIIUPEHHE M C)KaTue, Tervionepeaaya,
TEIUIOBOE PABHOBECHE, CMayMBaHWE, KANWJUISIPHBIC SBJICHUSA, MCIIApCHHUE,
KOHJCHCAIIHI, IUIaBJICHUE, KpHUCTaJUIU3alus (oTBepaeBaHUE), KUTICHUE,
Teronepeaaya (TerIonpoOBOAHOCTh, KOHBEKIIMS, U3IIyYEHUE), DJICKTpU3AIUs Tel,
B3aUMOJICHCTBUE 3aPAJIOB, JEUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aUMOJICHCTBUE MArHUTOB, JACHCTBME MArHUTHOIO IOJI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAs WHAYKIMS) TO OMUCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBJICHUE U3YUCHHBIX (DU3NUYECKUX SIBICHUM B OKPYKAIOIIEM
MHpE, B TOM 4Hclie (U3NIECKUE SBIICHHUS B IIPUPOJIC: TOBEPXHOCTHOE HATSHKCHHUE U
KalWJJISIpHBIC SBJICHUS B MPUPOJAE, KPUCTAUIBI B Npupoje, uznydyeHue ColiHia,
3aMep3aHre BOJAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra,
ANIEKTPUYECKUE SBJICHUS B aTrMocdepe, SIESKTPUUYECTBO KUBBIX OPTraHU3MOB,
MarHuTHOE ToJie 3eMIIH, Apeiid) MOJIFOCOB, POJIb MATHUTHOTO IOJIS JJIS JKU3HHM Ha
3eMiie, TMOJAPHOE CHUSHUE, MNpPU HITOM IIEPEBOJAUTH IMPAKTUUECKYIO 33j1adyy B
y4eOHYI0, BBIACIATh CYIICCTBECHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUSCKUX SBIICHUI;

OMHCHIBATh M3YyYCHHBIC CBOWCTBA TeN U (DU3MYECKUE SIBIICHUS, HCIIOIB3YS
dbu3ndecKue BETUYNHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPTHsl, KOJIMYECTBO TEIIOTHI,
yAenbHasg TEIIOEMKOCTh BEIIECTBA, YJEJIbHAsl TEIJIOTa IUIABICHUS, YJIeNbHAs
TEIJIOTa  TMapooOpa3oBaHWsA, yAelIbHAas TEIJIOTa  CTOPaHUS TOILIMBA,
KO3(pPUIIMEHT TMOJE3HOr0 JEHCTBUS TEILIOBOM



MAaIIUHbI, OTHOCUTENIbHAS BIAXXKHOCTh BO3/1yXa, AJIEKTPUUECKHUM 3apsf, cuia
TOKA, OJJIEKTPUYECKOE HAIpPSHKEHHWE, CONPOTUBIICHUE IPOBOJHUKA, YJAEIbHOE
CONPOTHBIICHUE BEIIECTBA, paboTa M MOIIHOCTb JJIEKTPUYECKOTO TOKa), MpHU
ONKCAaHUU TIPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOIb3yEeMbIX BEJIHYHH,
00O3HaUeHHUS © EAMHULBI (U3MYECKUX BEIUYMH, HAaXOOuTh (HOPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOWCTBAa TeJ, (U3NYECKUE SBICHHUS U IPOLECCHI,
UCIOJIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUU CTPOECHMS
BEUIECTBA, IMPHUHLMII CYNEPHO3UIUN MOJeH (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHus 3apsna, 3akoH Oma aJis ydacTka uenu, 3akoH Jxoyns—Jlenna, 3akoH
COXPAaHEHHUsl PHEPIUU, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
3aIllMChIBaTh €70 MAaTEMAaTUUYECKOE BbIPAXKEHNUE;

OOBSCHATH (PU3MUECKHE TPOIECCHl U CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii  NPaKTHKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBISIBIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKUX IIaroB C
ornopoi Ha 1—2 M3y4eHHBIX CBOICTBA (PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemaTth pacy€THbIE 3aJ1aul B 2—3 NEHCTBHUA, UCIOJIb3Ysl 3aKOHBI U (hOPMYJIBI,
CBsI3bIBAlONIME (U3NYECKHME BEIMYMHBI: HA OCHOBE AaHalM3a YCIOBUS 3a/adyd
3alChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX IS PEIICHUS
3aJ1a4M, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE IS €€ PeIIeHUs, IPOBOIUTh
pacuéTel W CpaBHHBATh I[OJyYeHHOE 3HaYeHHE (U3MUECKON BETUYMHBI C
U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaThb NPOOJEMBbI, KOTOPbIE MOXXHO pEIIUTh I[P MOMOUIU
¢u3NyeCcKuXx  METOAOB, HCHOJb3ys  ONHUCAHUE  HCCIEIAOBAHUSA,  BBIIEIAThH
IpOBEPSIEMOE TMPEANOI0KEHNE, OLIEHWBATh MPABUIBLHOCTh MOpPSAKA IMPOBEICHUS
UCCIJIEIOBaHMsI, IE1aTh BbIBOJIbI;

IIPOBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3NYECKUX SBJICHUM WU (DUIUIECKUX
CBOMCTB Tes (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/AyXa OT €ro
0o0bEMa, TeMIepaTypbl, CKOPOCTH MpoLEecca OCThIBAHMS W HarpeBaHus IMpH
U3yYeHUH OT IIBeTa H3JIy4Yaromeld (MOTJIONIAroNIel) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUsT BOABI OT TEMIEPATypbl J>KUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH,
DIIEKTPU3ALMS TET W B3aMMOJCHCTBHE JJIEKTPHUUYECKHUX 3apsoB, B3aUMOJCHCTBUE
MOCTOSTHHBIX MarHWTOB, BU3yaJlM3allis MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JNEHUCTBUST MArHUTHOTO  TOJsE HAa  TPOBOJAHMK C  TOKOM,  CBOMCTBa
DIIEKTPOMArHUTAa,



CBOWCTBA  JJIEKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OpPMYyIHpOBATH
IpOBEpsSEMbIE  TPEINOJOKEHHUS, COOUpaTh YCTAaHOBKY W3 HPEJIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (POPMYITHPOBATH BHIBOIBI;

BBITIOJIHATh TPSMbIE H3MEpPEHHs] TeMIIepaTypbl, OTHOCHUTEIHHON BIa>KHOCTHU
BO3/yXa, CHJIBI TOKA, HAIPSDKEHUS] C MCIOJIb30BAHMEM AHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKHX BEJIIMYMH, CPAaBHHMBATH PE3yNbTaThl M3MEPEHHH C y4ETOM
3aJJaHHOM a0COIOTHOM MOTPENTHOCTH;

IPOBOJUTHh HCCIIEOBAaHHE 3aBUCUMOCTH OJHOW (DM3NYECKON BETUYMHBI OT
IpYyrol ¢ HCHOJB30BAHMEM TMPSMBIX H3MEPEHHUN (3aBHCHMOCTH CONPOTHUBIICHHUS
NPOBOJHMUKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOr0 CEUEHUs U YIEIbHOTO
COIIPOTHBIICHUS BEIIECTBA MPOBOIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJAHUK, OT
HaNpsDKEHUS Ha MIPOBOJAHMKE, UCCIIEA0BAHUE MTOCIIE0BATEILHOTO U MApaIEIbHOTO
COEMHEHHH MPOBOAHMKOB): IJIAHUPOBATh HCCJENIO0BAaHUE, cOOUpaTh YCTAHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIIELys IPEIJI0KEHHOMY IIJIaHy, (PUKCUPOBATh PE3yJIbTATh
MOJlyYeHHOW 3aBUCHMOCTH B BHJE TaOMUI[ W TpauKOB, JAeTIaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEAOBAHNUS;

MPOBOAWTh KOCBEHHBIE M3MEpeHHs] (U3MUecKux BeNuyuH (yIerabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIECHHE MPOBOJHMKA, pPabOTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATH M3MEPEHHs, COOMpATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEIysl TPEIOKCHHON WHCTPYKIMU, ¥ BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI,

coOJI01aTh MpaBUjia TEXHUKU O€30MacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPON HA WX OMUCaHUA (B TOM YHUCIE: CHUCTeMa OTOILICHHS JOMOB,
TUTPOMETp, NapoBasi TypOMHA, amMIepMeTp, BOJBTMETpP, CUETUMK 3IIEKTPUUYECKON
SHEPrUM, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3IIEKTPONPUOOPHI
(mpuMepBbI), ANEKTPUIECKUE MPEAOXPAHUTENN, DIIEKTPOMArHUT, AJIEKTPOIBUTATENb
MOCTOSTHHOTO TOKa), WCIONB3ysS 3HAHHUS O CBOMCTBaX (DM3MUECKHUX SIBICHUA WU
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W  HU3MEpPUTEIHHBIC
npuOOphl MO CXeMaM M CXEMaTHYHBIM pPUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHMUS, HIEKTPOCKOTI,
peocTar), COCTAaBJIATH CXEMBbl JJIEKTPUYECKUX ILEMeld C TOCIeNOBATEIbHBIM |
napajuleTbHBIM ~ COCJUHEHHEM JIJIEMEHTOB, pas3iinyas yCIOBHBIE O0O3HAYCHUS
AJIEMEHTOB 3JICKTPUUECKUX IIETICH;



OPUBOAUTH NMPUMEPHI (HAXOIUTh MH(POPMAIIMIO O TPUMEpPaX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHMNA B TIOBCEIHEBHOM JXKU3HU sl OOECIedeHUs
Oe3omacHOCTH TpU OOpalleHWd ¢ MPUOOpPaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHUsI 3JI0pPOBbsI M COONIOAEHUS HOPM SKOJOTMYECKOTO TOBEACHUS B
OKPYXaroUIEH Cpeie;

OCYULIECTBIISATh MOUCK MHpOpMaluu Hu3ndeckoro cojepxxanus B MIHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CpaBHEHUS JOTOJHUTEIbHBIX UCTOYHUKOB
BBIICTISAITE MH(OPMAILIMIO, KOTOpasi SBISAETCA MPOTHBOPEUMBON HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh IPU BBITOJHEHUH YYEOHBIX 3aJaHH Hay4YHO-TOIYJISIPHYIO
JaUTepaTypy (GU3NYECKOTO COJEp)KaHUsA, CIIPaBOYHBIE MaTepUalbl, PECYpPChl CETH
WuTepHeT, BianeTb MNpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U KpATKHWE YCTHbIE COOOIICHMUS,
000011ass “THPOPMALUIO U3 HECKOJIBKUX HUCTOYHHMKOB (PU3NYECKOTO COAEPIKAHMSI, B
TOM  yuciae  NyOIWYHO  MPENCTaBIsATh  pe3yJbTaThl  MPOEKTHOM WU
UCCIIEI0BATENbCKOMN IESITENBbHOCTH, IPU 3TOM I'PAMOTHO HCIOJIb30BaTh W3yYECHHBIN
MOHATUIHBIN anmapar Kypca GU3UKH, COTPOBOKIAThH BBICTYIICHUE TTPE3EHTAIIUEH;

OpU  BBINIOJIHEHUM Y4YEOHBIX TPOEKTOB M HUCCIEAOBaHUN (PU3nUecKux
IPOLECCOB  paclpeiesaTh O0S3aHHOCTHU B TpyIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJjadyaMH, CIEIUTh 3a BBIIIOJHEHUEM IUIaHA JEUCTBUU H
KOPPEKTUPOBATh €ro, aJeKBATHO OLIEHUBATh COOCTBEHHBIN BKJaa B AESTEIbHOCTD
IPYIIIbI, BHICTpPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISSi TOTOBHOCTD
paspeniatb KOHMIUKTHI.

K koniy oOyueHust B 9 kjacce npeIMeTHbIEC pe3yJibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BATh MOHATHUSA: CUCTEMA OTCUETa, MaTepuaibHasi TOUKa, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHHudA,  aedopmarus  (ympyras,
IlacTUYecKasl), TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3KH, LEHTP TSHKECTH, aOCONMIOTHO TBEPAOE TENO, LEHTP TAKECTH TBEPIOTO
TeJla, paBHOBECHE, MEXaHMYECKHE KOJIeOaHWS M BOJIHBI, 3BYK, HMH(PA3BYK U
yIbTPa3BYK, DJEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U AAIBHO30PKOCTh, CHEKTPbl MCIYCKAaHUS W TOIJIOUICHUS, anb(da,
OeTa- U TaMMa-u3Ty4ueHUs, U30TOTI, SIJICPHASI DHEPTETHKA;

paznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKEHUE, CBOOOIHOE TMaJieHue
T€J, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEAaKTHBHOE JIBJKEHHUE, KojeOaTelnbHOE [BMKEHHUE (3aTyXawllue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE IBM)KEHHE, OTPAXKEHHE 3BYKQ,
NPSIMOJIMHEMHOE PACIpPOCTPAHEHUE, OTPAKEHUE U MPEIIOMIIEHUE CBETA, IOJHOE
BHYTPEHHEE OTPaXKCHHE CBETA, Pa3JIOKEHHE OEJOro CBETa B CHEKTP U CIIOXKEHUE
CHEKTpPaJbHBIX I[BETOB, JHCIEPCUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHEIYATOr0 CIEKTpa U3JIy4YEHUs1) 10 ONUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3MUECKUX SBICHUM B OKPYIKAIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B MPHUPOJE: NPUIMBBI U OTIHUBBI,
nerkeHne IuiaHeT COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JBHKEHUE KMBBIX
OpPraHH3MOB, BOCIIPHUSTHE 3BYKOB >KMBOTHBIMU, 3€MIIETPSICEHHE, CEUCMUYECKUE
BOJIHBI, IlyHAMH, 3X0, LIBETA TeJl, ONTUYECKHUE ABJICHUS B MPUPOJE, OMOJOTHYECKOE
NEUCTBUE BUAMMOrO, YyJIbTPadUONETOBOIO M PEHTTEHOBCKOIO  W3IIy4YECHHI,
€CTECTBEHHbI pPaJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H, pPaJUOAKTUBHOE
U3IIy4eHHE NPUPOAHBIX MMHEPAJIOB, ICHCTBUE PAaJUOAKTUBHBIX H3JIyYCHHN Ha
OpPraHM3M YEJIOBEKa), NMPU 3TOM IMEPEBOAUTH NMPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) PU3UUECKUX SBJICHUI;

ONKCHIBATh M3YyYECHHBIE CBOMCTBA TeNl U (DU3UYECKHUE SIBJIICHUSA, HCIONb3YS
¢u3nueckue BeIWYUHBI (CpeoHsAs W MTHOBEHHas CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JBMKEHUH, YCKOpPEHHUE, MEPEMEIIECHNE, IyTh, YIJIOBas CKOPOCTbH,
CHJIa TPEHHUs, CUJa YIPYrOCTH, CHJa TSDKECTH, YCKOPEHHE CBOOOJHOrO MaJleHus,
BEC TeJla, UMITYJbC TeNa, UMIYJbC CUJIbI, MEXaHHW4YecKass padoTa U MOIIHOCTb,
NOTEHIMANIbHASL ~ DHEPrUs  Tejla, NOJHATOrO0 HaJ TOBEPXHOCTBIO  3€MIIH,
NOTEHIMAIIbHASL JHEPIHsl CXKATOM MpYKUHbI, KUHETUYECKas OHHEPrus, IOJHas
MEXaHWYeCKasl dHEprus, MepHoJ U 4acToTa KojeOaHuM, JAJMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCThb CBETA, MOKA3aTENb IPEJIOMIICHUS CpEAbl), MpHU
ONMHMCAHUM TMPABUILHO TPAKTOBATH (PU3UYECKUN CMBICI UCIOJIb3YyEMbIX BEIUYHH,
00O3HAaUeHUsT MW EIUHULBl (PU3NYECKUX BEJIUMYMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMU BEJIMYMHAMH, CTPOUTH
rpaMKy U3y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMCTBAa Tell, (PU3MYECKUE SIBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUs, MPUHLIUI
CYNEPIIO3ULIMH CHJI, TPUHIMUIT OTHOCUTENBHOCTH [ 'anuies:, 3akoHbl Hpr0TOHA, 3aK0H
COXpPaHEHUS HMMIYJIbCA, 3aKOHbl OTPAXEHUS M IPEJIOMIICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsI0BOr0 U MaCCOBOTO YHCET



IPU SIIEPHBIX PEaKLUsIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA
U 3alHUCHIBATh €r0 MATEMATHUYECKOE BHIPAXKCHHUE;

OOBACHATH (PU3MYECKHE TMPOLECChl W CBOMCTBA TeJl, B TOM 4YHUCIE U B
KOHTEKCT€ CHUTyalluid  NpPaKTUKOOPUEHTUPOBAHHOTO  XapaKkTepa:  BbISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTIOTMYECKUX IIaroB ¢
OMoOpoil Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (PU3UUYECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3a1a4yM (ONMUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCTIOJIB3YS 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOIINE (PU3NUYECKUE BEIIMYMHBI: HA OCHOBE
aHalli3a YCJOBHSI 3aJjaud 3alUCBIBATh KPATKOE YCJIOBUE, BBISBISATH HEOCTAIOIIUE
WIN W30BITOYHBIE JAHHBIE, BBHIOMpPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE ISt
pelIeHUs, MPOBOAUTH pacdy€Tbl M OLEHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO
3HaYeHUS PU3NYECKON BEITMUMHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH  MOMOIIH
¢u3MYeCKUX ~ METO/AOB, UCHOJb3yS  ONWCAHWUE  HCCIEAOBAHUA,  BBIICTATH
POBEPSIEMOE TPENOIO0KEHUE, OIICHUBATh MPABWIBHOCTh TOPSAKA MPOBEICHUS
WCCIICIOBAHMsI, JeJIaTh BBIBOJBI, MHTEPIPETUPOBATH PE3yJbTaThl HAOIIOICHUN U
OTIBITOB;

IPOBOJUTH OMBITHI 110 HAOTIOACHUIO (PU3UUYECKUX SIBICHUN WM PU3NUECKUX
CBOMCTB TeN (M3ydeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBHCHUMOCTh Iepuojia KoieOaHuil NpyKUHHOTO MasiTHHKAa OT Macchl Ipy3a U
KECTKOCTU TPYKMHBI M HE3aBUCHMOCTh OT aMIUIMTYAbl MaJbIX KOJICOaHHIA,
NPSIMOJIMHEHOE PAcCIpOCTpPaHEHHE CBETa, paslio’KeHHEe Oeoro CBeTa B CIIEKT,
U3YyYCHHE CBOWCTB M300pa)X€HHsI B TUIOCKOM 3€pKajie M CBOWCTB H300paskeHUs
npeaMera B coOuparoien JuH3e, HaOJ0JeHHE CIJIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
U3ITyYEeHUsI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
o0Opy/OoBaHuUs, OMHCHIBATh XOJ OIbITA M €ro pe3yibTarhl, (OpMYJIUPOBATH
BBIBO/IBI,

OPOBOAUTh NPHU HEOOXOJUMOCTH CEPHUI0 MPSAMBIX H3MEPEHHH, ompernenss
CpellHee 3HAYCHHE M3MepseMoil BeIHYUHBI ((POKYCHOE PACCTOSIHHE COOMparomieit
JIMH3b1), 000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTEIbLHOT0 Npudopa);

NPOBOAUTh  HWCCJICNOBAHUE 3aBUCUMOCTEH  (PU3MYECKMX BEIUYMH C
UCTIONIb30BaHUEM TPSIMBIX HW3MEPEHHH (3aBUCUMOCTH IyTH OT BpPEMEHU TpH
PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HadabHOW CKOPOCTH, MepHoja KoJeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)XCHHsI CBETa
OT yIJIa TMaJieHUs] U yIJia MPEeJOMJICHHs OT yIJia



najeHus): IUTAaHUPOBAaTh  MCCIEJOBAaHUE, CaMOCTOATENBbHO  COOUpaTh
YCTaHOBKY, (PUKCUpPOBATH PE3yJIbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3HMUECKHUX
BEJIMYMH B BHAE Tabmuiy U TpaduKoOB, JAelIaTh BBIBOABI 10 pe3yjibTaTaMm
UCCJIEI0BAHNUS;

MPOBOANTH KOCBEHHBIE U3MEPEHHs (PU3NUECKUX BEIUYUH (CPEIHSs CKOPOCTh
U YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JBWKEHUHU, YCKOPEHHE CBOOOJHOIO
najeHusl, KECTKOCTh MPYKUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHUYEeCKast
paboTa M MOIIHOCTb, YacTOTa M IMEpUOJA KOJeOaHUl MaTeMaTH4eCKOro u
NPY>KUHHOTO MasSTHUKOB, ONTHYECKasi cuia COOMpAIOLIEH JIMH3bI, PaIMOAKTUBHBIN
GboH): MIaHUPOBaTh HM3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIETys MPEUI0KEHHON HHCTPYKIIUHU, BBIYUCISTH 3HAUCHUE
BEJIMYMHBl W AHAJIM3UPOBATH MOJYYEHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

co0nroaTh MpaBuila TEXHUKH O€30MacHOCTH IpU padboTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA U3YYCHHBIX (PU3MUECKHX MOJIEIICH:
MaTepHuaibHas TOuKa, a0COITIOTHO TBEPAOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHasi MOJIE b aTOMa, HyKJIOHHAsI MOJIE b aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHITUIIBI IEUCTBUS N3YYCHHBIX TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOMl Ha MX omucaHus (B TOM YHCIE: CHUAOMETpP, IATUYUKU
MOJIOXKEHUS, PACCTOSHHMS M YCKOPEHHs, paKeTa, D3XOJIOT, OYKH, IEepPUCKOIL,
¢doToanmapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JO3UMETP, Kamepa
Busibcona), UCTonb3ys 3HaHUSI O CBOMCTBAX (PU3MUECKHUX SIBJICHUN U HEOOXOIUMBbIC
(bu3nYecKre 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKMX MPOLIECCOB NpU
pelIeHNN y4eOHO-TIPAKTHYECKUX 3a]a4y, ONTUYECKHE CXEMbl [JIsi TOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIUH3E;

NPUBOJIUTH MPUMEPHI (HAXOIUTh MH(POPMAIIHIO O TTpUMEpPaX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM >KM3HM Il 0oOecreyeHus
0e30MacHOCTH MpU OOpalleHHH C NpUOOpaMu U TEXHUYECKUMH YCTpPOICTBaMH,
COXpaHEHHUs! 3JI0pPOBbsI M COONIOAEHUS HOPM JKOJOTMYECKOTO TOBEACHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIISITh MOMCK MHPOpMaAIUU (pU3nUecKoro cojepxkanusi B MHTepHeTe,
CaMOCTOATENBbHO (POPMYIUPYS TOMCKOBBIH 3aMIpOC, HAXOIUTh



MyTH OMNpEACICHUs JIOCTOBEPHOCTH TMOJyYEeHHON HMH(pOpMAIMd Ha OCHOBE
MMEIOIIMXCS 3HAHUM 1 JOIIOJTHUTECIBHBIX HCTOYHHKOB;

UCIIOJIb30BaTh IPU BBINOJHEHUH YYCOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy (GU3HUYECKOr0 COACp)KaHUs, CIPABOYHBIC MaTepuUalibl, PECypChl CETH
WNHtepHer, BiajeTh NpuUEMAMH KOHCIEKTUPOBAHHMS TEKCTa, IpeoOpa3oBaHUs
HH(pOpMaIu U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC IMChbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
nHpOpMaIMu U3 HECKOJBKMX HCTOYHMKOB (PU3UYECKOTO COJCP)KAHMS, MyOJTMIHO
MPEJICTABIATHh PE3YJIBTATHI MPOSKTHOW WJIN UCCIEN0BATEIBCKON AEATENbHOCTH, IPU
3TOM TPaMOTHO HCHOJIb30BaTh HW3YYECHHBIM MOHITUWHBIA amnmapar HU3y4aeMoro
paszzmena (U3MKH W COMPOBOXKIATH BBICTYIUICHHE TMPE3CHTAIMEH C YYETOM
O0COOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudgposbie)
KoHTpoJabHbI IIpakTuyeckue
n/n NPOrpaMmbI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoTbI
pecypcsl

Pa3jnen 1. ®u3uka u e€ posib B NO3HAHUHM OKPYKAIOIIEr0 MUpPa

bubmunorexa IIOK
11 Du3nka - HayKa 0 NPHPOAC 2 0 0 https://m.edso00.ru/7f416194
bubnuoreka IIOK
12 DH3MICCKHUC BEIHIHHI 2 0 1 https://m.edsoo.ru/7f416194
. bu6mmorexa [IOK
1.3 EcTecTBeHHOHAYUYHBIH METO/I TO3HAHUS 2 0 0 httos://m.edsoo.ru/ 7416194
Hroro mo paznery 6

Pa3nen 2. [lepBoHayaibHbIe CBe/IEHNs 0 CTPOEHHHU BellleCcTBa

bu6nuorexa [IOK
21 Crpockue seriecTsa 2 0 ! https://m.eds00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMO/ICHCTBUE YaCTHI] 5 0 0 bubmoreka [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6nuorexa [IOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 1 0 0 httos://m.eds00.ru/7f416194
Hroro no paznery 5
Pa3nen 3. /IBuikeHne u B3auMo/ieiicTBHe TeJl
but6mmorexa [IOK
31 MexaHmHecKoe JBIDKCHHE 3 0 0 https://m.eds00.ru/7f416194




but6mmoreka IIOK

32 HMrepups, Macca, IA0THOCTE > https://m.edso00.ru/7f416194
but6mmoreka IIOK
33 Cuna. Bugt e 13 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. laBiieHne TBEPABIX TeJl, )KHAKOCTEl U ra3oB
41 JaBnenue. [lepenayda naBieHus TBEpAbIMU 4 bubmmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmuoreka IIOK
42 Hlapienne xKHaKoCTA 4 https://m.edso0o.ru/7f416194
bubmunorexa IIOK
43 ATMOCGHEPHOE NABICHHC 4 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUAKOCTH U ra3a Ha IorpykEHHOE 8 bubnnorexa LIOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Htoro no pazaeny 20
Pa3pes S. PaGoTa m MOIIHOCTB. JHeprus
bu6nuorexa [JOK
o1 Pabora i MomHoCTS 3 https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
52 TpocTse MexaHH3MEI ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
53 Mexarmteckas sHepria 3 https://m.edsoo.ru/7f416194
Htoro o pasnery 13
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




8 KJIACC

KosaunuyecrBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeEM uudpoBbIie
Ne i/ P Konrtpoabubie | IIpakTHyeckue (acpp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazjnen 1. TensioBble siBJIeHUS
. bu6mmoreka IIOK
11 CrpoeHue 1 CBOKCTBA BEILIECTBA 6 0 0 httos://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Tennossie mponeccet 22 2 2 https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUS
DIIEKTPUUYECKHE 3aPs/Ibl. 3apsKEHHBIC TeIa bubnuoreka [IOK
2.1 . 4 0 0
U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [IOK
2.2 [TocTOSIHHBIN 27IEKTPUUECKUI TOK 23 1 4 https://m.edsoo.ru/7f4181ce
bu6nmoreka IIOK
23 MarnuTHEL BT 6 0 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka IIOK
24 SCKTPOMATHHTHAA HHAYKUHA 4 1 0 https://m.edsoo.ru/7f4181ce
Hroro no paznery 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6




9 KJIACC

KosaunuyecrBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHnue pa3aeaoB U TEM nudpoBkIe
Ne i/ P Konrtpoabubie | IIpakTHyeckue (acpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJIeHHSA
11 MexaHu4decKoe IBUKEHUE U CIIOCOOEI €T0 10 1 1 bubmnorexa IIOK
' OIMCaHus https://m.edsoo.ru/7f41a4a6
. bubnuoreka [IOK
12 B3aumopercraue Ten 20 1 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 0 1
3aKOHEI COXpaHeHN https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3znea 2. Mexannuyeckue K0J1€0aHUA M BOJTHBI
bu6mmoreka [IOK
2.1 M o 8 0 1
CXAHMACCIHUE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 7 1 0
CXAHMACCIHUE BOJIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nesn 3. DJieKTPOMarHUTHOE T0JI€ ¥ 3JIEeKTPOMATHUTHbBIE BOJTHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 5 0 0 bubnnorexka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pasznen 4. CBeTOBBI€ SIBJICHHUS




bu6mmoreka IIOK

41 3aKOHBI paclpoCTpaHEHUsI CBETa 7 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IIOK
4.2 JIMH3BI U ONITHYECKUE TPUOOPHI 7 2 httos://m.edsoo.ru/7f41ada6
bu6mmoreka IIOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 2 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 16
Pa3nen 5. KBanToBble siBJIeHUS
bubmuorexa [IOK
51 HcnyckaHue U MOTJIOoNEHUE CBETa aTOMOM 3 0 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
52 CTpocHHE ATOMHOTO 51pa 0 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
>3 FAAepHbie peaxiuin ! 0 https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 16
Pazgen 6. [ToBTOpuTeHHO-0000 A0 MOTY.Ib
[ToBTOpEeHME 1 00001IEHNE COAEPKAHUSL bubnnoreka LIOK
6.1 9 2
Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneiry 9
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 102 10




IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo 4yacoB DJIEKTPOHHBIE
uudposbie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuyeckue p
Bcero oOpa3oBarTe/ibHbIE
padoThbI padoTbI
pecypchl
Urto nzyuaet pusuka?
Hab:1ro1eHus 1 OIBITHI
3 ®du3ndyecKue BEIUIMHBI U UX H3MEPEHUE
4 JlabopaTtopHnas padota Ne 1 "U3mepenne 0 1
o0beMa KUIKOCTH U TBEPIOTo Teja"
bubmuoreka [IOK
(7
> Kax pusnica usyuaet npupony” 0 0 https://m.edsoo.ru/ff09f72a
6 Onucanne GU3NICCKUX SBICHUM 0 0
bu6nuorexa [JOK
7 M LA 0 0
OHICRYIEL ATOME https://m.edsoo.ru/ff09fe0a
8 JlabopaTtopHas padota Ne2 "Uzmepenue 0 1 bubnuoteka [IOK
pa3MepoB MajbIx Ten" https://m.edsoo.ru/ff0a013e
9 JIBM>KCHHE YaCTHI] BEIIECTBA
10 BzaumopeiicTBue yacTHIl BemecTBa
bu6nuorexa [IOK
11 T 0 0
PH COCTONHAA BetecTsa https://m.edsoo.ru/ff0a0378
bu6nunorexa [JOK
12 M 0 0
CXAHITICCKOT ABIDREHHC https://m.edsoo.ru/ff0a05c6
13 CxopocTh 0 0 but6mmorexa [IOK

https://m.edsoo.ru/ff0a079¢c




but6mmoreka IIOK

14 Pemenne sazias https://m.edsoo.ru/ff0a0ae4
but6mmoreka IIOK
15 Mnepuus https://m.edsoo.ru/ff0a0c10
but6mmoreka IIOK
16 IlnoTHoCTS BemecTsa https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas padota Ne 3 «Omnpenenenue
IUIOTHOCTH BEILECTBAY»
bubmuoreka [IOK
18 Pewenye sanas https://m.edsoo.ru/ff0al23c
19 KonTponbnas padora Ne 1 o teme
"Mexannueckoe asmxenue. [Imoraocts"
20 Cuna
bubmnoreka IIOK
21 Msuepenue cuiibl https://m.edsoo.ru/ff0al778
29 PaBHO€eliCcTBYIOIIAas TPUITOKEHHBIX K TEILY bubnmnorexa LIOK
culn https://m.edsoo.ru/ff0a1502
bu6nuorexa [JOK
23 #IBIICHHE TATOTCHHS https://m.edsoo.ru/ff0al8cc
bu6nuorexa [JOK
24 Pemenye sanas https://m.edsoo.ru/ff0al778
but6mmorexa [IOK
25 Bec Tena https://m.edsoo.ru/ff0ala70
26 Pemenue 3agau
but6mmorexa [IOK
27
Cua ynpyroctu https://m.edsoo.ru/ff0alb9c
28 Pemenue 3amau bubmorexa [TOK

https://m.edsoo.ru/ff0alcc8




29

Cuna Tpenus

Ypok-uccienoBanue GakTopoB, BIUSIONIUX

bubnuorexa [JOK

30 Ha BEJIMYUHY CUJIBI TPEHUS https://m.edsoo.ru/ff0aldeQ
31 Pemenne 3amau
39 KonTponbnas padota Ne 2 o teme "Cuna. bubmmoreka [IOK
Cunsl npuponsr” https://m.edsoo.ru/ff0a20a6
bubnuorexa [JOK
3 Jlasiere TBEpIX Te https://m.edsoo.ru/ff0a2376
bubmnoreka IIOK
34 Pewenye sanas https://m.edsoo.ru/ff0a25b0
bubmunoreka IIOK
3 Jlasienue rasa https://m.edsoo.ru/ff0a2718
36 ITepenaya naBieHUs TBEPABIMHU TEIAMU, bubmuoreka LIOK
JKUIKOCTSIMH U Ta3aMu https://m.edsoo.ru/ff0a2826
bubmnorexa IIOK
7
3 JlaBIICHHE KHKOCTH https://m.edsoo.ru/ff0a2970
bu6nuorexa [JOK
38 Pemenye sanas https://m.edsoo.ru/ff0a3136
39 Coobmaromumecs cocy/ibl
but6mmorexa [IOK
40 FI/IHpaBJ'H/I‘-IGCKI/Ie MCEXAaHU3MBbI httpS//m EdSOO rU/ﬁ0a2b5a
but6mmorexa [IOK
41 A
TMOC(EpHOE JaBJICHNE https://m.edsoo.ru/ff0a2b5a
bu6nunorexa [JOK
42 Onerr Toppuenu https://m.edsoo.ru/ff0a2da8
bubnuorexa [JOK
43 bapomerp-anepor https://m.edsoo.ru/ff0a2fc4
44 Pemenue 3agau




JlabopaTtopHas padota Ne 4 «Onpenenenue

45 BBITAJIKUBAIOILECH CHJIbI, IEHCTBYIOLIEH HA bubmmorera [IOK
0 A yrom https://m.edsoo.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B JKUIKOCTHY
Jlaboparophas pabota Ne 5 "UccnenoBanue
46 (baKT(I;) OBpBJII/ISII)IOH_[I/IX Ha BEJINYNH Bubmiorexa HOK
POE, . Y Y https://m.edsoo.ru/ff0a3276
BBITAJIKUBAIOIICH CHIIBI
bubnuorexa [JOK
4 Petuterne sanas https://m.edsoo.ru/ff0a2fc4
48 JlaboparopHast pabota Ne 6 «BeisicHeHHe bubnuorexa [IOK
YCJIOBUM MJIABAHHUS TENA B )KUIKOCTH https://m.edsoo.ru/ff0a3514
bubmnorexa IIOK
4 P
o clierHe sazat https://m.edsoo.ru/ff0a3a96
50 [naBanue cynoB. BozmyxoriaBanue
bubmuoreka [IOK
1 P
> crierHe sazat https://m.edsoo.ru/ff0a3654
Kontponbnas padora Ne 3 o reme
52 «/laBieHue TBepbIX TEIN, )KUIKOCTEH U
ra3oB»
bu6nuorexa [JOK
53 M .M
exanmieckas padora. Motugocts https://m.edsoo.ru/ff0a3f82
bu6nuorexa [JOK
54 P
crierHe sazat https://m.edsoo.ru/ff0a3f82
JIaGoparopnas pabota Ne 7 "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOI1 Npu
PaBHOMEPHOM JABUKEHUU"
56 IIpocTeie MexaHu3Mbl. Peryar
57 JlaboparopHas padota Ne 8 «MccnenoBanue bubnmnoreka [IOK

YCJIOBI/Iﬁ paBHOBECHS pblyara»

https://m.edsoo.ru/ff0a478e




but6mmoreka IIOK

58 Pemerre sazat 1 https://m.edsoo.ru/ff0a48a6
but6mmoreka IIOK
59 baotn 1 https://m.edsoo.ru/ff0a4c48
60 Koaddurment nonesnoro neictaus 1
MeXaHu3Ma
JlabopaTtopHas padota Ne 9 "Onpenenenue
61 KIIJl mpu nmoabeme Tena o HAKJIOHHOU 1
IJIOCKOCTH"
62 Pewenue 3agay 1
63 Mexanudeckas sHeprusi. Kunetnueckas u 1 bubnnorexa LIOK
IOTEHIMAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUS MEXaHUYECKON YHEPTrUr 1 bubmorexa [OK
p p https://m.edsoo.ru/ff0a4360
65 Kontponbnas padora Ne 4 o reme «Pabora 1
U MOIIHOCTb. DHEPTU»
66 PezepHblil ypok. PaboTa ¢ TekcTamu o 1 bubmuoreka I{OK
Teme "MexaHndeckoe JBIKEeHHE" https://m.edsoo.ru/ff0adee6
Pesepublit ypok. Pabota ¢ Tekcramu mo
67 teme "/laBneHue TBEPABIX TN, KUAKOCTEN 1 bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0a4ffe
Y Ta30B
PesepBHrlIit ypok. PaboTa ¢ TekcTamu o
68 \ ; 1
teMe "Pabota. MouHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




8 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
uudpoBbie
Ne n/m Tema ypoka KourpoJububie | IIpakTnyeckue p
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 OCHOBHBIE MTOJIOKEHUST MOJICKYJISIPHO- 0 0 bu6muoreka [{OK
KUHETUYECKON TEOpUH https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT 0 0
3 Pemenue 3amau
OObsicHEHUE CBOMCTB BEIIECTBA B PA3HBIX bubnmnorexa LIOK
4 0 0
arperaTHbIX COCTOSTHUSX https://m.edsoo.ru/ff0a540e
bubmuoreka [IOK
5 Kpucrammmaeckue u aMmopdHbie Tena 0 0 httos://m.edsoo.ru/ff0as800
6 CmauuBaHue U KanWUIIPHOCTD. 0 0 bubnnoreka LIOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 Temmeparypa 0 0
8 Buytpennss sneprus. CriocoObl U3MEHEHUs 0 0 bubmuoreka I[{OK
BHYTPEHHEN SHEPrUun https://m.edsoo.ru/ff0a5c60
bu6nuoreka [IOK
9 B 0 0
FABL TEIIOTIepenartt https://m.edsoo.ru/ff0a6412
10 KonuuecTBo TenmnoThl. Y aenbpHas 0 0 bu6nuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
bu6nunorexa [JOK
11 P
clierHe saaad 0 0 https://m.edsoo.ru/ff0a5a26
12 TemmooOMeH 1 TeII0BOE paBHOBECHE 0 0 bubamorera LOK

https://m.edsoo.ru/ff0a7088




JlabopaTtopHnas padota Ne 1"UccnenoBanue

13 SIBJIGHUS TETUIO0OOMEHA MPU CMEIIMBAHUN bubmmorexa [TOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsiYel BOJIBI
bubnuorexa [JOK
14 Petuterne sanas https://m.edsoo.ru/ff0a65c0
JlaGopaTtopHas padota Ne 2 "Onpenenenue bu6muoreka [{OK
15 . "
YAEIBHOM TEIJIOEMKOCTH BELLIECTBA https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIMBA. Y AesibHAasl TEII0Ta bu6muoreka [{OK
CropaHus https://m.edsoo.ru/ff0a7b5a
17 Pemenue 3amau
18 KonTponbnas padora Ne 1 "HarpeBanue. bubnuoreka [IOK
Cropanue torumaa" https://m.edsoo.ru/ff0a72fe
19 [IimaBienue u oTBEpAEBaHUE bubnuorexa [IOK
KPUCTAIUIMYECKUX TEll https://m.edsoo.ru/ff0a71d2
20 VY aenbHas TEIUIOTa TUIABJICHUE bubmmorexa TIOK
A https://m.edsoo.ru/ff0a83f2
21 Pemenue 3agau
99 [Tapoo6pa3zoBaHue U KOH/IEHCAIIHS. bubmuotexa LIOK
Hcnapenne https://m.edsoo.ru/ff0a740c
but6mmorexa [IOK
2 B
3 TIKHOCTE BOSAYXA https://m.edsoo.ru/ff0a7628
bu6nuorexa [JOK
24 K .
HTCHHe https://m.edsoo.ru/ff0a786¢c
25 Pemenue 3agau
26 [TpuHIIUTIBEI PAOOTHI TETUTOBBIX IBUTATEICIE
KII/I TermoBoro nBuratens
27 Pemenue 3agau




https://m.edsoo.ru/ff0a7c7c

Kontponbnas padota Ne 2 o teme

28 "M3MmeHeHne arperaTHbIX COCTOSTHHUI bubmorexa [IOK
" P https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 DneKkTpu3aIus Te
bubnuorexa [JOK
30 DeKTpHecioe mose https://m.edsoo.ru/ff0a8a0a
31 Crpoenue aroma
bubmuoreka [IOK
32 OOLACHEHHE HIICKTPUSALIHH TN https://m.edsoo.ru/ff0a8ef6
. bu6mmoreka [IOK
33 DCKTPHHICCKHH TOK https://m.edsoo.ru/ff0a95a4
bubnuoreka IIOK
34 Heroummkit Toka https://m.edsoo.ru/ff0a87e4
35 DneKkTpruYecKas 1erb U €€ COCTaBHbBIE YaCTH
36 JlaboparopHas padota Ne 3 "Coopka u
MPOBEPKA PaObOTHI AIEKTPUIECKOH 11enu”
but6mmorexa [IOK
37 Cuna Toka. Amriepmerp https://m.edsoo.ru/ff0a90cc
38 JlabopaTtopHas padota Ne 4 "U3mepenne bubnuoteka [IOK
CHJIBI TOKa" https://m.edsoo.ru/ff0a8bd6
but6mmorexa [IOK
39 DneKTpuUecKoe HanpsbkeHne. BoasTmerp httos://m.eds0o.ru/ff0ag6h2
JlabopaTtopHas padota Ne 5 "N3mepenne bubnmnoreka [IOK
40 "
HaIpsHKEHUS https://m.edsoo.ru/ff0a%14
41 CornpoTHBIICHHE TPOBOTHUKA bubmorexa [TOK

https://m.edsoo.ru/ff0aa738




42

Pemrenue 3amau

43 3akon Oma 11 y4acTKa eI bubmmorexa [IOK
Ay H https://m.edsoo.ru/ff0aa44a
bubnuorexa [JOK
44 Pewenne 3anaq https://m.edsoo.ru/ff0a9838
[TocnenoBarenbHOE COEAUHEHHUE bubnuorexa IIOK
45
MIPOBOJIHUKOB https://m.edsoo.ru/ff0aa738
but6mmoreka IIOK
46 Pemerne sana- https://m.edsoo.ru/ff0aa04e
47 [lapannenbHoe COeMHEHUS TPOBOIHUKOB
bubmnoreka IIOK
48 Pemenne sazas https://m.edsoo.ru/ff0aaa58
49 TermnoBoe AeHCTBHE AIICKTPUUECKOTO TOKA bubmorexa [OK
s p https://m.edsoo.ru/ff0aadle
bubmnoreka IIOK
P
50 CHicHue sa/ad https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH PIIEKTPUUECKOTO TOKA. bubnmnorexa [IOK
3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
59 JIaGoparophas pabota Ne 6 "OnpezneneHue bubmuotexa LIOK
PpaboThl M MOIIIHOCTH 3JIEKTPUYECKOI0 TOKA" https://m.edsoo.ru/ff0ab3e0
but6mmorexa [IOK
53 KT/ narpesatess https://m.edsoo.ru/ff0ab660
bu6nuorexa [IOK
>4 Pemenne saxas https://m.edsoo.ru/ff0abd2c
Kontponsnas padora Ne 3 o teme bu6mmoreka ILIOK
55 . .
"I[TocTOSTHHBIN ANEKTPUIECKUH TOK" https://m.edsoo.ru/ff0abea8
56 IlocTosiHHBIC MarHUTHI, UX B3aUMOJICHCTBUE
57 MarsuTtHoe nojue bubnuorexa [JOK




https://m.edsoo.ru/ff0acOba

bubnuorexa [JOK
58 Omeir pcrena 1 https://m.edsoo.ru/ff0acld2
bubnuorexa [JOK
1
59 VICKTPOMATHHTS! https://m.edsoo.ru/ff0ac3d0
60 JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK 1 bu6muoreka [{OK
C TOKOM https://m.edsoo.ru/ff0ac74a
61 DNEeKTPOABUTATEIIb TOCTOSTHHOTO TOKA 1 bubamorexa TIOK
po https://m.edsoo.ru/ff0ac86c
62 OnbiTel Dapajes. 1
3aKOH 3JIEKTPOMArHUTHON UHTYKIIUH.
63 1
[IpaBuio Jlenna
64 DJeKTporeHepaTop 1
65 KonTponbnas padota Ne 4 mo Teme 1 bubnuoreka [IOK
"MarauTHbIC SBIICHHS" https://m.edsoo.ru/ff0ach14
PesepsHblii ypok. PaboTa ¢ Tekctamu 1o bubmuoreka I[{OK
66 1
teme "TeroBbie siBICHUS" https://m.edsoo.ru/ff0acc5e
Pesepublit ypok. Pabota ¢ Tekcramu mo bubnmnorexa [IOK
67 n L 4 n 1
Teme "[10CTOSHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. PaboTa ¢ TekcTamu o 1
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68




9 KJIACC

KosaunuyecrBo yacoB DJIEKTPOHHBIE
uudposbie
Ne n/m Tema ypoka KoHTpoJbHbI IMpakTuyeckue p
Bcero o0pa3oBaTejibHbIE
e padoThblI padoThI
pecypchl
1 MexaHU4YeCKOe JIBHKCHUC 1 0 0
but6mmoreka IIOK
2 P i 1 0 0
ABHOMEPHOE IIPSMOJIMHEHHOE IBIYKEHUE httos://m.edsoo.ru/ff0ad19a
bubmoreka [IOK
3 P 1 0 0
CHICHHIE saat https://m.edsoo.ru/ff0ad474
4 HepaBHomepHOE pSIMOJIMHEHHOE JIBIKEHNE 1 0 0
CKOpOCTh MPSMOJIMHEHHOTO
5 PaBHOYCKOPEHHOTIO IBHKeHUs. ['paduk 1 0 0
CKOPOCTH
IIyTh, mpONMACHHBIN TEIOM IIPH
6 1| yﬁMonEHeﬁHOM HE aBHOMep HOM 1 0 0 bubmmorexa [OK
p P P https://m.edsoo.ru/ff0ad8d4
JIBIKEHUHT
JlaGoparopnas padota Ne 1 "Onpenenenue
7 CKO peHI/ISII) Ten: MpY PaBHO CKOp CIIL-IHOM 1 0 1 bubmorexa [OK
YEKOP PP . yerop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHHM 10 HAKJIOHHOM IIOCKOCTH
8 CBoboanoe nageHue tei. OnwiTel [anumes 1 0 0
but6mmoreka [IOK
P 1
9 aBHOMEPHOE JBIKEHHE TI0 OKPYKHOCTH 0 0 htts://m.edsoo.ru/ff0ae176
10 KonrtpomnsHas padota Ne 1 "Mexanuueckoe 1 1 0
JIBHKEHHE U CIIOCOOLI €ro onmucanus"”
11 [TepBrrii 3akoH HeroToHA 1 0 0 bubamorera LOK

https://m.edsoo.ru/ff0ae612




12

[TpuHLIMII CYTIEPIIO3UILIUN CUIT

. bubnnorexa IIOK
13 Bropoii sakon Herorona https://m.edsoo.ru/ffO0ae72a
. bubnuorexa IIOK
14 Tperui sakon HpioTona https://m.edsoo.ru/ff0ae982
15 Pemenne 3aa4 Ha MPUMEHEHHE 3aKOHOB bubmmoreka [JOK
HsroTona https://m.edsoo.ru/ff0aeb6c
but6mmoreka IIOK
16 Cuna ynpyroctu. 3axou I'yka https://m.edsoo.ru/ff0aeca2
17 Jlaboparopnas padora Ne 2 «Onpenenenue bubnuoreka [IOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ffOaee28
bubmuoreka [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
bubmunorexa IIOK
19 Pewenue sazad https://m.edsoo.ru/ff0afa26
JlaboparopHuas padora Ne 3 "Omnpenenenue bubnnoreka LIOK
20
K03(ppUILIMEHTA TPEHUS CKOIbKEHH" https://m.edsoo.ru/ffOaf8be
bu6nuorexa [IOK
21 Pemenue sazad https://m.edsoo.ru/ff0afb8e
22 3aK0H BCEMHUPHOTO TSITOTCHHS bubmorexa [OK
p https://m.edsoo.ru/ff0af044
but6mmoreka [IOK
23 Cua Tsoxectd. CBOOOIHOE MaieHue httos://m.edsoo.ru/ff0af33c
but6mmoreka [IOK
24 Pemenne 3anad https://m.edsoo.ru/ff0b02b4
o5 JIBHKEeHHE TeJT BOKPYT TPAaBUTAIMOHHOTO
neHTpa (Conaeunas cuctema). [anakTuku
26 Pemnrenne 3amau bubnuorexa [JOK




https://m.edsoo.ru/ff0af5f8

PaBHoBecue TBEPIOTO Tea ¢ 3aKperIEHHONE

bu6nuorexa [JOK

27 OCBIO BpallCHHUS https://m.edsoo.ru/ff0afe36
28 MowmenT cuibl. LleHTp TspxecTH
but6mmoreka IIOK
2 P
d CHICHHIE sa/1at https://m.edso0.ru/ff0b0408
30 Kontponbnas padora Ne 2 mo Teme bu6muoreka [{OK
"Bzaumonericteue ten" https://m.edsoo.ru/ffOb06ec
bubmuoreka [IOK
31 Hwrtybe Tena. https://m.edsoo.ru/ffOb07fa
32 3aKOH COXPaHEHUS UMITYJIbCA bubmorexa TIOK
p y https://m.edsoo.ru/ff0b096¢
33 eIICHHE 3a/1a4 bubmorexa OK
P A https://m.edso0.ru/ffOb0db8
34 PeakTuBHOE IBIKEHUE B PUPOC U
TEXHHUKE
bu6nuorexa [IOK
35 Mexannyeckasi paboTa 1 MOIITHOCTh https://m.edsoo.ru/ffob0as4
JlaGopatopHas pabota Ne 4 «Onpenenenue
36 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
TTOBEPXHOCTI
37 CBs13b 5Hepruu u padboThl. [loTeHnanbpHast
SHEPTUs
Kunernyeckas sHeprus. Teopema o bubmmoreka LIOK
38 N
KUHETUYECKON IHEPTUHU https://m.edso0.ru/ffOb0c32
39 3aKOH COXPaHEHUS YJHEPTHH B MEXaHHUKE
40 Pemenwne 3amaq bu6mmoreka [TOK




https://m.edsoo.ru/ffOb12fe

41 KonebarenbpHoe IBIKEHUE bubmorexa [OK
A https://m.edsoo.ru/ff0b1858
42 Benuuunel, xapakrepu3yromme bu6muoreka [{OK
KOJIe0aTeIbHOE IBUKEHUE https://m.edsoo.ru/ffO0b20f0
43 Pemenue 3amay
44 IIpy>XMHHBIA MasSsTHUK
Jlaboparopuas padora Ne 5 «ccnenoBanue
45 (bakTOpOB, BIUSIOMINUX HA IEPHO bubmorexa OK
9 https://m.edsoo.ru/ff0b197a
KOJICOaHUI HUTSHOTO MasTHUKA
bubmuoreka [IOK
46 Pemerre saja https://m.edsoo.ru/ffOblaec
47 [IpeBparieHune YHEPTUH IPU MEXAHHYECKHUX
KOJIeOaHUAX
bubmuoreka [IOK
48 Brinyxnennsie konebanus. Pezonanc httos://m.edsoo.ru/ffob197a
bu6nuorexa [JOK
49 MexatiieckHe BOTHEL https://m.edsoo.ru/ffOb21fe
50 BenuunHbl, XapakTepu3yOIIrue BOTHOBON
porecc
51 pertieHue 3aaa4
52 3BYK H €r0 XapaKTePUCTHKH
53 Pacnpoctpanenue 3Byka bubmorexa [OK
pocip Y https://m.edsoo.ru/ffOb23ca
bu6nuorexa [JOK
>4 Pemere saza- https://m.edsoo.ru/ff0b25f0
55 Konrpomnbnas padora Ne 3 o teme "3akoHbl




coxpaHeHus. MexaHuueckue KojaeOanus u
BOJIHE!"

56 SIBIIeHHNE IIeTPOMArHUTHONW HHIYKIIAN bubmmotera [IOK
P YU https://m.edsoo.ru/ff0b2abe
57 3aKO0H 3JICKTPOMAarHUTHON WHIYKIIHH.
IIpaBuno Jlenna
58 DeKTporeHepaTop.
DJIEKTPOMArHUTHOE IOJIE.
59 DneKTpoMarHuTHbIE BOJIHBL. CBOICTBA bubmorexa [OK
’ https://m.edsoo.ru/ffOb2c6c
AJIEKTPOMATrHUTHBIX BOJTH
bubmuoreka [IOK
60 [[Ikana 37eKTPOMarHUTHBIX BOJIH httos://m.edsoo.ru/Ffob2fe6
61 DeKTpOMarHuTHas MIPHUPOJia CBETa bubmorexa TIOK
P PHPOA https://m.edsoo.ru/ff0b31d0
62 [IpssmonuHEIHOE pacpoCTpaHCHHUE CBETa bubmorexa [OK
P pactipoctp https://m.edsoo.ru/ff0b3658
bu6nuorexa [JOK
63 FBIICHHC OTPXKCHNA CBETA https://m.edsoo.ru/ff0b38c4
bu6nuorexa [JOK
64 Peenne sanas https://m.edsoo.ru/ff0b3c5c
65 [Tpenomiienue cBeTa. 3aKOH MPENTOMIICHHUS bubmuotexa LIOK
CBETa https://m.edsoo.ru/ff0b3aea
JlaGopatophas pabota Ne 6 "Habmtonenue
66 SIBTICHHUS OTPAKEHUSI U SBICHUS
npenomiieHus ceera'"
67 Pemenue 3agau
68 [TomHOE BHYTpEHHEE OTpaKEHHE
69 JIna3e1r. OnTHYecKas CUjla JUH3bI bubnuorexa [JOK




https://m.edsoo.ru/ff0b3f2c

bubnuorexa [JOK

7 IT 7
0 OCTpOCHUE N300paKCHUH B TMH3aX htts://m.edsoo.ru/ffobd44a
JlabopaTtopHnas pabota Ne 7 "Onpenenenue
71 (OKYCHOT'O paCCTOSIHHSI ¥ ONITHYECKOM CHITBI bubmorexa [OK
. " https://m.edsoo.ru/ff0b4206
coOuparoIen TUH3bI
79 JlaboparopHuas paborta Ne 8 "[lonyuenue bubnmoreka [JOK
M300pakeHHM ¢ MOMOINIbIO JTUH3" https://m.edsoo.ru/ffOcOe2a
bubmuoreka IIOK
73 OnTuueckue JMH30BbIE TPHUOOPHI httos://m.edsoo.ru/ff0c0aTe
74 ['1a3 kak onTHYecKas cucTeMa bubmorexa [OK
https://m.edsoo.ru/ff0b4684
75 Kontponbnas padota Ne 4 o teme bu6mmoteka LIOK
"CBeToBbIC sIBJICHHS" https://m.edsoo.ru/ff0c1550
bubmuoreka IIOK
76 Jlucniepens ceera https://m.edsoo.ru/ffOc0f4c
77 CrnosxeHue CrieKTpaibHbBIX LIBETOB
78 OmnbrTel Pezepdopaa u nmanerapHas MOJEINb bubnmnorexa [IOK
aToMa https://m.edsoo.ru/ff0c12a8
79 IToctynatel bopa
80 HcnyckaHnue v OTJIONIEHUE CBETa aTOMOM. bu6muoreka I[{OK
KBanTb1 https://m.edsoo.ru/ffO0c144c
81 PamnoakTHBHOCTE U €€ BUIIBI bubmmorexa [TOK
a a1 https://m.edso0.ru/ff0c1672
but6mmorexa [IOK
2 N
8 Crpoetine aToMHoro szpa. Msotomer https://m.edsoo.ru/ff0c18ac
83 PangnoakTHBHBIE TIPEBpAIICHHS. bubmmorexa [OK

https://m.edsoo.ru/ff0clal4d




but6mmoreka IIOK

84 Pemere saza https://m.edsoo.ru/ffOclb4a

85 [Tepuon monmypacnama

86 PannoakTuBHBIC N3Ty4YE€HUS B IPUPOJIE, bubnmoreka [IOK
MEIUIMHE, TSXHUKE https://m.edsoo.ru/ff0c2126

bubnuorexa [JOK

87 A

JIEpHBIE PEaKLUn https://m.edsoo.ru/ff0c1c58
but6mmoreka IIOK

88 P

CHICHHIE saat https://m.edsoo.ru/ff0c223e

89 DHeprus CBA3M aTOMHBIX sIJI€ bubmorexa [OK

P Hep https://m.edsoo.ru/ffOcld7a

90 Pemenwue 3anau

01 Peakuuu cunTte3a u neneHus saep. bubnnorexa LIOK
Uctounuku sneprun CotHIla U 3BE3] https://m.edsoo.ru/ff0c1e88
Snepuas sHepreruka. [lericTBus

92 PaAMOAKTHUBHBIX U3Ty4EHUH Ha )KUBbIE
OpTraHU3MBI

93 KonTponbhas pabota Ne 5 o Teme
"KBaHTOBBIE sIBIEHUS"

94 [ToBTOpenue, o0obmenue. JJaboparopusie bubnmnorexa [IOK
pabotsl 1o kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOopenue, o6o0mmenue. Pemenne

95 aCYETHBIX Y KAYECTBEHHBIX 3a71a4 I10 TEME Bubmorexa IOK
%,) " https://m.edso0.ru/ff0c2572

TenoBbIe Mpo1eCCH
[ToBTOpenue, o6o6meHue. Pemenue
but6mmorekxa [IOK

96 PacYeTHBIX M KaY€CTBEHHBIX 337124 110 TEME

" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTEICH
97 [ToBTOpenue, 0600mIeHNE. Penenne bubnuoteka [IOK




pacueTHBIX U KaYeCTBEHHBIX 3314 110 TeMe
"KII/ snexkrpoycTtaHoBOK"

https://m.edsoo.ru/ff0c2b30

IToBTOpenue, o6ob6menue. JJaboparopusie

bubnuorexa [JOK

%8 padorsI ?O Kypey "Onektpiieckie . . https://m.edsoo.ru/ff0c2c52
SIBJICHUS
[ToBTOpenue, o6o0mmenue. Padora ¢
99 TEKCTaMHU 110 TeMe ""3aKOHbI COXPAHEHUS B 1 0 bubmmorera LOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOopenue, o6o0menue. Padora ¢ 1 0 bubmuoteka LIOK
tTekcTamu 1o Teme "Konebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 0 bubnnorexa LIOK
TeKkcTamu 1o Teme "CBeTOBbIC ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas U siiepHast 1 0
¢duznka"
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 102 10




KPUTEPUU OIIEHUBAHUSI 3HAHUH, YMEHUH YUYAIIUXCS no pusuke

Kpurtepun oueHuBaHHSI YCTHOIO OTBETa y4alllerocs:
Ouyenka «5» CTaBUTCS, €CIH YUCHUK:

1. TIloka3biBaeT riay0oKO€e U MOJIHOE 3HAHME U IOHHMaHUE BCEro MPOrpaMMHOT0 MaTepHana;
MOJIHOE MMOHMMAaHKEe CYIIIHOCTH PACCMAaTPUBAEMBIX OHATUMN, IBJICHUM U 3aKOHOMEPHOCTEH,
TEOPHi1, B3AUMOCBS3EH.

2. YMeeT COCTaBUTh MOJIHBIA U MPABMILHBIA OTBET HA OCHOBE U3YYCHHOTO MaTepUAIIa;
BBIJICTISITH TJIaBHBIE MOJIOKEHHU S, CAMOCTOSITENILHO MOATBEPKAATH OTBET KOHKPETHBIMU
npuMepamu, (pakTaMu; CaMOCTOSITETILHO ¥ apTyMEHTUPOBAHO JIeaTh aHaJIN3, 0000IeHH S,
BBIBO/IbI; YCTAHABIUBATH MEXIPEIMETHBIC CBS3U (HA OCHOBE paHee NMPUOOPETEHHBIX 3HAHUIA)
Y BHYTPUIIPEIMETHBIE CBS3H, TBOPUYECKU IPUMEHSATH NI0JyUYE€HHbIE 3HAHNUS B HE3HAKOMOM
cutyauuu. [locinenoBaTenbHo, 4€TKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO HU3JIaraTh
y4eOHBbII MaTepral. ¥YMeeT COCTaBIsTh OTBET B JIOTMUECKOH 110CIIEI0BATEIBHOCTH C
MCIOJIb30BaHUEM MPUHATON TEPMUHOJIOTHH; IeJaTh COOCTBEHHBIE BHIBOBI; (HOPMYIUPOBATH
TOYHOE OIPENEICHUE U UCTOJKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOpU. MokeT nipu
OTBETE HE MOBTOPSITH JOCIOBHO TEKCT YUeOHMKA; M3J1araTh MaTepuall JUTEPaTypPHbIM
A3BIKOM; IIPaBUJIBHO M 0OCTOSITENIbHO OTBEYATh Ha JAONOJHUTENbHbBIE BOIIPOCHI YUUTES;
CaMOCTOSITENILHO U PaIlMOHATBHO UCIIOIB30BaTh HATJISIAHBIE TOCOOUS, CIIPAaBOYHbBIE
MaTepuaibl, y4eOHUK, JOMOTHUTEIbHYIO JIUTEPATypy, IEPBOUCTOUHUKH; IPUMEHATh
CUCTEMY YCIIOBHBIX 0003HAUEHUH MpU BEACHUH 3aMHCEN, COTPOBOKIAIONINX OTBET;
MCIIOJIb30BAaTh JJIsl J0KA3aTeIbCTBA BBIBOJOB U3 HAOIIOAEHHUM U OIIBITOB.

3. CaMoCTOSITENhHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSET MOTyYeHHBIC 3HAHHSI B PEIICHUN
po0JieM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He 6ojiee OHOr0 He104eTa, KOTOPBIN JIeTKO
UCTIPABIISET IO TPEOOBAHHIO YUHUTEIIST; UMEET HEOOXOIMMbIE HABBIKM PaOOTHI C MprOOpamH,
yepTerkaMu, CXeMaMu, TpaduKaMu, KapTaMH, COMMYTCTBYIOIIUMU OTBETY; 3aIlUCH,
COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouyenka «4» cTaBUTCS, €CIM YUCHHUK :

1. Tloka3bIBaeT 3HaHHUS BCETrO M3YYEHHOTO MPOTPaMMHOr0 MaTepuaina. /laetT nmojaHbIi 1
IIPABUJIbHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPUH, T0IyCKAeT HE3HAYUTENIbHbIE OIIMOKU U
HEJI0YeTHl PU BOCIIPOU3BEACHNN U3YUYEHHOTO MaTepuaia, He0OoJbIne HETOYHOCTH MPH
MCIOJIb30BaHNHU HaYyYHBIX TEPMUHOB UJIU BBIBOJAX, 000OLIEHUSAX U3 HAOII0ICHUH.
Martepuan u3naraet B OIpeJeIEHHOM JIOTHYECKON MTOCIEN0BATEIBHOCTH, IIPU 3TOM
JIOTTYCKaeT OJIHY HErpyOyto OIIMOKY MM He OoJiee ABYX HEI0UE€TOB, KOTOPHIE MOXKET
UCTIPaBUTh CAMOCTOATENBHO NP TPEOOBAHNHU MITH HEOOIBILIONW TOMOIIY MPETIO1aBaTes;
MOJITBEPKJIA€T OTBET KOHKPETHBIMU NPUMEPAMU; TPAaBUIIBHO OTBEYAET Ha
JIOTIOJTHUTEIIBbHBIE BOIPOCHI YUUTEIIS.

2. 'YMeeT caMOCTOSTENIbHO BBIIENATh IJIaBHBIE TTOJI0KEHUS B U3YYEeHHOM MaTepHale; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 0000IIATh, 1€1aTh BBIBOABI. Y CTAHABIMBATh
BHYTPHUIIPEIMETHBIECBSI3U. MOKET IPUMEHSTh MOJIyY€HHbIE 3HAHUS Ha TPAKTHKE B
BUJOM3MEHHOHN CUTYyalluH, COOTI01aTh OCHOBHBIE IPaBUiIa KyJIbTYphl YCTHOU peyH,
MCIIOJIb30BATh IIPU OTBETE HAyYHbIE TEPMUHBI.

3. He obmamaer mocTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOM JTUTEPATYPO, YICOHUKOM,
NEPBOMCTOUYHUKOM (IIPAaBHIIBHO OPUEHTUPYETCSI, HO pabOTaeT MEAJICHHO)

Ouenka «3» CTaBUTCS, €CIIM YYCHHUK :

1. VYcBaumBaet OCHOBHOE COJIEp)KaHHE YUYEOHOT0 MaTepuaia, HO UMEET MPoOeIbl, He
IPENSATCTBYIOLIUE NalbHENIIEMY YCBOCHHIO IPOrPAMMHOI0 MaTepraa.



2. Wznaraet MaTepuall HECUCTEMAaTU3UPOBAHHO, (PparMEHTAPHO, HE BCET/Ia MOCIIEI0BATENBHO;
MOKa3bIBAaET HEAOCTATOUHYIO C(HOPMUPOBAHHOCTH OT/IEJIbHBIX 3HAHUN U YMEHUH; CI1a00
apryMEeHTHUPYET BbIBOJIbI U 0000111eHUs U3 HAOIIOICHU, ONBITOB WJIK JOMYCKAeT OIUOKH
IIPU UX U3JI0KEHUM; JAET HEUETKUE OIIPEAETICHUS IOHATUH.

3. UcnbIThIBaeT 3aTpyJHEHUS B IPUMEHEHNHU 3HAHUN, HEOOXOIMMBIX ISl peIIeHUs 3a/1a4
pa3IMYHbIX TUIOB, MPAKTUYECKHUX 3aJJaHUi; IPU OOBSICHEHUHU KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPHil U 3aKOHOB; OTBEYAET HETOIHO Ha BOIIPOCHI YUUTENS UM BOCIIPOU3BOJUT
cajiepKaHKe TeKCcTa yueOHHKa, HO HEIOCTATOYHO TTIOHUMAET OT/EJIbHBIC MOJI0KECHHUS,
UMEIOIIME BaKHOE 3HAYCHUE B 3TOM TEKCTE, JOIYCKasi OJHY-/ABE IpyObIie OIIHOKH.

Ouyenka «2» CTaBUTCS, €CIM YUCHHUK :

1. He ycBauBaeTt u He pacKpbIBaeT OCHOBHOE COJIepKaHue Y4eOHOro MaTepuraia; He 3HaeT
WIM HE IOHMMAeT 3HAYUTEIbHYI0 YacTh IPOrPaMMHOI0 MaTepuaia B peaeiax
MOCTaBJICHHBIX BOIIPOCOB; HE JIEJIaeT BHIBOJIOB U O0OOIICHHIA.

2. Hwmeer cnabo copMupoBaHHBIE U HEMOJTHBIEC 3HAHUSA, HE YMEET MPUMEHSTh UX MIPU
pelIeHnr KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3a/IaHui 110 00pasily.

3. Ilpu oTBere Ha OJUH BOIPOC JOIMycKaeT Oosee 2X rpyObIX OMUOOK, KOTOPhIE HE MOKET
UCIPABUTh JAXKE MPU TOMOIIY YUUTES.

Oyenka «1» cTaBUTCS, €CIM YUYEHUK OTKa3aJcs OTBEYaTh YCTHO.

KpuTtepuu onieHUBaHNSI YMeHHs PelIaTh pacyeTHBIE 3a/1a4M.

Kasxzplit aTan perieHns oneHuBaercs B 1 6aiw1, npu OKOHYAHUH PEILICHUS TIOJIyYCHHbIE OalTbl

CYMMHUPYIOTCSI M BBICTABJISICTCS OLICHKA COTJIACHO KPUTEPHSIM OIICHHUBAHUSI TUCbMEHHBIX PadoT.

1. TlpaBuibHO CAaMOCTOSITEIBHO 3aIIMCHIBACT KPATKOE YCIOBUE 33a4H, IEMOHCTPUPYS 3HAHUE
YCJIOBHBIX 0003Ha4YCHUT (PM3HMYCCKUX BEIMYMH U X CIUHUIIBI U3MEPCHUSL.

2. llpaBUIBHO M CAaMOCTOSITENIFHO MPeoOpa3yeT eqMHULBI n3MepeHus B enuHuLsl CU.

3. AHamm3upyer yCcIoBHUE 331a41 ¥ MPABUIBHO U CAMOCTOSITEIBHO 3aIMCHIBAaeT (GopMyIty st
OIpeIeIeHNsI HEM3BECTHOW (PM3MYECKOM BETUUUHEI

4. TlpaBHIBHO U CAMOCTOSITEIBHO BBIOIHSET PACUETHI

5. Tlpu HEOOXOAUMOCTH HCHONB3YET JIOMOTHUTEIBHBIE POPMYITBI

6. IlpaBHIBHO M CAMOCTOSITENIFHO BBIOJHSIET PAacYEThl, CIIONB3YS JOTIOTHUTEIBHBIC
bopMybI.

7. AHanmu3upyer MoJy4eHHbIH pe3yabTaT U 3alUChIBAET OTBET.

Kpurtepuu oneHnBanusi NpoeKkTa.

Ouenka "5"craBurcs, eciu:

1. IIpaBUIIbHO IOHATHI 1IEJTh, 3a/Ia4X BBIITOJHEHHS TIPOCKTA.

2. Co0ro/ieHa TEXHOJIOTHS HCTIOJTHEHHUS IPOEKTA, BBIIEP)KaHbl COOTBETCTBYIOIIHE ITAITbI.

3. IIpoexT opopmiIeH B COOTBETCTBUH C TPEOOBAHHUSMHU.

4. ITposiBIIEHBI TBOPYECTBO, HHUIHATHBA.

5. IlpeabsBIEHHBIM NMPOAYKT NESATEIBHOCTH OTJIMYAETCS BBICOKMM KaueCTBOM HCIIOJHEHUS,
COOTBETCTBYET 3asIBJICHHOU TEME.

Ouenka "'4"craBuTrcs, ecJIu:

1. IIpaBMJIbHO MOHSATHI 11EJTb, 3a/1a41 BBIITOJHEHHS IPOEKTA.

2. CoOnroieHa TEXHOJIOTHS HCIIONHEHHs IPOEKTa, JTambl, HO JOMYyIIEHBl HEe3HAUYUTEIhHBIE
OLIMOKH, HETOYHOCTH B O(OPMIICHHH.

3. IIposiBIIEHO TBOPYECTRBO.

4, Hpe)IT)ﬂBHeHHBIfl MPOAYKT ACATCIBHOCTH OTIMYACTCA BBICOKMM KAa4YC€CTBOM MCIIOJTHCHUA,
COOTBCTCTBYCT 3asBIICHHOH TeMe.



Onenka "3" craBurcs, ecjim:

1. [IpaBMIIbHO OHSATHI 1IEJTh, 3a/Ia4X BBITOJHEHHS TIPOCKTA.

2. Co0nroieHa TEXHOJIOTHSL BBIMIOJHEHHUS MPOEKTa, HO MMEIOTCs 1-2 ommOKu B 3Tamax Wid B
0o(OpMIICHHH.

3. CaMOCTOATENBHOCTD MPOSIBIIEHA HA HEIOCTATOYHOM YPOBHE.

Onenka "2" craBuTCH, €CJIM:

1. IIpaBHIIbHO MOHATHI 1IEJTb, 3a/1a41 BBIITOJTHEHHS IPOCKTA.

2. He coOxirosieHa TEXHOJOTHS BBHIMOJHEHUS TPOEKTa, MMEIOTCS OMIMOKKM B 3Tamax Wil B
oopmeHHn.

Onenka "1" craBurcs, ecin:

[TpoeKT He BBIMOIHEH WK HE CAAaH Ha IPOBEPKY

Kputepuu onieHuBaHuS MMCbMEHHBIX Pa00T (KOHTPOJIBLHBIX, CAMOCTOSITEJILHBIX, TECTOB)

Ouenka «5» cTaBUTCS, €CJIM YUSHUK BhIMOJHUI paBuiibHO oT 90% 1o 100% ot oOmiero vucia
OaioB

Ouenka «4» cTaBUTCS, €CIIU YUYEHUK BhIMOIHII npaBuiibHO oT 70 % 1o 89% ot obuiero uucna
OamioB

Ounenka «3» CTaBUTCS, €CITU YYCHHK BBIMOIHUI MpaBuibHO 0T 50 % 1o 69% ot obiero uncia
OamioB

Ouenka «2» CTaBUTCS, €CIIM YYCHHK BBIMTOJIHUI MpaBmiibHO MeHee 50 % oT ob1ero yucna
OamioB

Ouenka «1» cTaBUTCS, €CIIM YYSHUK HE IPUCTYMIHI K paboTe WiIM HE IPEICTaBIII Ha TPOBEPKY.

Kpurepun onneHuBaHus J1a00paTOPHBIX padoT

Ouenka «5» cTaBuTCS, €CJIM YYCHUK:

1. TlpaBunbHO ompenenua IeNb OINbITA M BBIIOJIHUI pPabOTy B TOJHOM o00beMe ¢
COOTF0ICHHEM HEO0OXO0TUMOM MOCIIE0BATEIFHOCTH IPOBECHIS ONTBITOB M H3MEPEHUH.

2. CaMOCTOSTENbHO W pallOHaJIbHO BHIOpall W TMOATOTOBHJ JJSl OIBITa HEO00XOIUMOe
o0opyi0BaHuE, BCE OMBITHI IIPOBEN B YCIOBUSAX U PEKUMaX, 00ECIIEUNBAOIINX TTOTyUYeHUE
pPe3yIbTATOB U BHIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO.

3. HayuHO rpamMOTHO, IOTHYHO Om¥cai HaOIOJeHNUS U c(hOPMUPOBAI BEIBOBI M3 OIBITA.

4. B mpencTaBieHHOM OTYeTe NMPaBHJIBHO M aKKypaTHO BBIMOJIHMUI BCE 3aIlUCH, TAaOJUIBI,
PUCYHKH, 4YepTEXH, I'paduKH, BBIYMCIEHUS U cJenaid BbIBOJbL. [IpaBMIBHO BBITOJIHUII
aHanu3 norpemHocteit (9-11 kiaccer).

5. IlposiBiser opraHM3allMOHHO-TPYJOBbIE YMEHHMs (ITOepKUBAET YUCTOTY paboyero mecra
U TOPSJIOK Ha CTOJIE, SKOHOMHO HCHOJb3YeT pacXoJHble MaTepuaibl). JKCIEPUMEHT
OCYWIECTBIISIET MO TUIAHYy C YYETOM TEXHUKH O€30MacHOCTH M TpaBUI PabOTHI C
MaTepuaiaMHu U 000pYJOBaHUEM.

Ouenka «4» cTaBUTCSI, €CITM YYSHUK BBITIOIHII TPEOOBaHUS K OLIEHKE «5», HO:

1. OnsIT NpOBOAMI B YCIOBHSIX, HE 00€CIIEUHNBAIOLINX IOCTATOYHON TOUHOCTH U3MEPEHHH.

2. BbUI10 AOMyIIeHO /1Ba — TPH HeJ04YeTa Wit 00Jiee 0JTHOM rpy0oii OIMOKH U OHOTO
He/loueTa.

3. DKCIEepUMEHT MPOBE/ICH HE TIOTHOCTHIO WIIH B ONTMCAHUN HAOTFOICHUH U3 OTIBITa YUSHUK
JIOMYCTUIJI HETOYHOCTH, BBIBOJIBI CZETIall HETIOJIHBIE.

Ouenka «3» CTaBUTCS, €CITH YUCHHK:

1. IlpaBuibHO ompenenusa Ielb ONbITa; pabOTy BBHINOJHAET MPABUIBHO HE MEHEe YeM
HATOJIOBUHY, OJHAKO OOBEM BBIIOJHEHHOW YacTH TaKOB, YTO TIO3BOJISIET TIOJYYHTh
NIPaBUJIbHBIE PE3YJIbTAThl M BHIBOJBI 10 OCHOBHBIM, NMPHHLUMIHAIBLHO BaKHBIM 3a/1a4aM
paloThI.

2. TlonGop oGopyaoBaHus, 00BEKTOB, MATEPUAJIOB, a TAKKE PAOOTHI 110 HAYaTy OMBITA TPOBEI
C TIOMOIIBIO YUYHUTENs; WIM B XOJI€ NPOBEAEHHUS OINbITa U H3MEPEHUN OMNbITa OBLIH
JOMYIIEHBI OIIMOKU B ONTMCAHUHU HAOIIOICHHH, ()OPMYITUPOBAHUH BHIBOJIOB.



3. OnbIT IPOBOJMIICS B HEPALMOHAIBHBIX YCIOBHUSAX, YTO MPHUBEIIO K MOTYUYSHHIO PE3YTbTATOB
¢ 0OJbIIEH MOTPENIHOCTBIO WM B OTYETE OBLIM JOMYIICHBI B OOLIEH CIIOKHOCTH HEe Ooliee
IBYX OIIMOOK (B 3alMCAX CIWHUI], U3MEPCHUSAX, B BBIYHUCICHUAX, rpadukax, TabIumax,
cXeMmax, aHaju3e TOTrPENIHOCTed W T.I.) HE NPUHIUIHAIBHOTO IS JaHHOW paboTHI
XapakTepa, HO MOBIUSBIIMX HA pE3yJbTAaT BBHIMOJHEHUS; HE BBIOJHEH COBCEM WIIH
BBINOJIHEH HEBEPHO aHaiu3 rmorpemHocTei (9-11 kimaccor).

4. Jlomyckaer rpyOyro ommOKy B XOJ€ O3KCIepuMeHTa (B OOBsACHeHHH, B O(OpMIICHUU
paboThbl, B COOJIOJCHUN IMPAaBHJ TEXHUKH OE30MACHOCTU NMpH paboTe ¢ MaTepualaMu U
000pYyIOBaHUEM ), KOTOPAsi HCIIPABIISETCS 10 TPEOOBAHUIO YUUTEIIS.

OneHka «2» CTaBUTCS, €CIIH YUCHHUK:

1. He onpexnenui caMOCTOSITENHFHO I OIBITA.

2. BeimonHMI paboTy HE MOTHOCTHIO.

3. He nmoaroroBui Hy>kHOE 000py/I0BaHHE ¥ 00bEM BBIITOJHEHHOH YacTH pabOThl HE TTO3BOJISIET
ClleNaTh MPaBUIIbHBIX BBIBOJIOB.

4. OnbITbI, U3BMEPEHUS, BBIYUCIICHUS, HAOJIIOICHHS IPOU3BOIMIIACH HETIPABHIIBHO.

5. B xone paboThl 1 B oTYeTE OOHAPYKUIMCHh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHBIC B
TpeOOBaHUAX K OLICHKE «3».

6. Jomyckaer aBe (u Oosiee) rpyOble OIIMOKKM B XOJA€ AKCIEPUMEHTa, B OOBSICHEHUU, B
oopmileHnH pabOThI, B COOJIOJEHUU MPABWI TEXHUKHA OE30MaCHOCTH TpuU padboTe ¢
BEIIECTBAMH M OOOPYJOBaHUEM, KOTOpPhIE HE MOXKET HUCIPABUTh JaXe 10 TPEOOBAHUIO
YUUTEIIS.

Ounenka «1» cTaBUTCS, €CITU YUCHUK:

HE MPUCTYIHI K pab0Te WK HEe IPECTaBUI Ha MIPOBEPKY .

KOHTPOJIBHO — UBMEPUTEJIBHBIE MATEPHUAJIBI.

KontponeHo-nm3mepurensubie  Matepuansl  (KMMbI), wucnonp3yeMble  JTaHHOW — MPOTPaMMOM,
COCTaBJICHBI Ha OCHOBE yueOHO-meroamueckoro mocodus A.E.Mapon, E.A.Mapon. ®usuka. 10 xmacc.
Onu nuddepeHInpoBaHbl U MPEANOJIATaloT He TOJIBKO PENPOAYKTUBHYIO AEATEILHOCTh YUaIlerocs, HO ’
TBOPYECKUH MOAXO/, T. €. KaUeCTBEHHbIe U pacueTHble 3aanns. KIMBbI coOTBETCTBYIOT MOCTaBIEHHBIM
3ajayaM M LeJsiM TPy 00y4eHuH (pr3KKe U MO3BOJISIIOT OTCIEAUTh X BBHIIIOJTHEHHE.

[Tpu mpoBeZicHNU KOHTPOJBHBIX paboT B Kiaccax Pa3IMYHONW MOTHBAIlMM y4eOHOW NesTeNbHOCTH
ydaliuMcsl TIpeajiaraloTcss 3aJaHdsg Pa3IMYHOTO YpOBHS cioxHOCTH. 3anmanus [-1I  Bapumanra
OTCIIEKMBAIOT YCBOGHWE CTaHJApTa M TNPEANONAratoT pacdyeTHbIE 33Jaud Ha IpPHUMEHEHHE OJHOM u3
¢dopmyn nmanHoro paszena, a 3amanusi IlI- IV BapuaHTa KpomMe KOHTpOJSL YCBOEHHS 0053aTELHOTO
MUHUMYMa 3HAHUN TpPENojaraioT 3aJaHus TBOPUECKOTO XapakTepa, HallpuMep, pacdeTHBIC 3a/adyu C
MPUMEHEHNEM HECKOJBKUX (OPMYJI U pellieHHe KOMOMHUPOBAHHBIX 3a/1a4.



YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 7 knacc/ [lepeimkun A.B., OG11eCcTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe ob1iectBo «M3narenscTBo
«IIpocBemieHue»

» ®usuka, § knace/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHO
O0TBETCTBEHHOCTHIO «[IPODAY; AxuinonepHoe o01iecTBo «3narenbcTBo
«IIpocsenienue»

» ®dusuka, 9 kinace/ [epwimkud A.B., ['yrauk E.M., Ob11ecTBO ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «J[PODAY; AxiinonepHoe obiecTBo «M31aTenbeTBO

«ITpocsemienne»

METOANYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET






